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ABSTRACT

EVALUATING SEX DIFFERENCES IN THE NEUROIMMUNE RESPONSE
FOLLOWING NEUROINFLAMMATION AND RELIEF DUE TO

NANOTHERANOSTIC TREATMENT

By
Brooke S. Deal

May 2023

Dissertation supervised by Dr. John A. Pollock

Until recently, the majority of preclinical neuroinflammatory studies were performed on
males. Because of this, less is known about the female neuroinflammatory response to injury,
formation of pain, or response to pain-relieving therapies. The neuroinflammatory response is
multifaceted with neuronal, glial, and immune cells all contributing to the induction and
resolution of neuroinflammation. During this response, macrophages typically undergo an
upregulation of cyclooxygenase-2 (COX-2) leading to the production of prostaglandin E»
(PGE2), which is linked to neuronal sensitization and pain. Non-steroidal anti-inflammatory
drugs (NSAIDs) attenuate PGE:2 by the inhibition of COX-2. A limitation with NSAIDs is that
due to the systemic dosage needed to achieve neuropathic pain relief there are risks of off-target
toxicity. In collaboration with the Janjic Lab, a novel COX-2 inhibiting theranostic

nanoemulsion has been seen to alleviate mechanical hypersensitivity in male rats who have
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undergone chronic constriction injury (CCI); however, how it works to alleviate female
neuropathic pain remained unknown. This study evaluated the efficacy of 1X CXB-NE (0.24
mg/kg) in relieving neuropathic hypersensitivity and saw that females experienced less relief.
Increasing the concentration to 10X CXB-NE (2.4 mg/kg) resolved this sex difference with
equivalent relief being observed. Knowing the therapeutic works differently in females than in
males, we furthered our understanding by transcriptionally evaluating the sex differences during
neuroinflammation and relief. Here we found that how males and females responded to treatment
was unique. Following neuroinflammatory induction, both sexes had an upregulation of a CREB
binding protein, activating transcription factor 3 (ATF-3); following 10X CXB-NE treatment,
which only females had a significant down regulation of this gene. Interestingly, it has been seen
that ATF-3 is a transcriptional regulator to the COX-2 expression. Males on the other hand
appear to have an upregulation of neutrophil involvement, specifically with S710084 and S10094,
which are markers for the release of neutrophil extracellular traps. This body of work shows for
the first time that female neuropathic pain can be relieved using a COX-2 inhibiting theranostic
nanoemulsion treatment, and that how COX-2 inhibition provides relief is different in males and

females.

Adapted from:

B. Deal, L. Reynolds, C. Patterson, J. M. Janjic, J. A. Pollock. (2022). Behavioral and
inflammatory sex differences revealed by celecoxib nanotherapeutic treatment of
peripheral neuroinflammation. Scientific Reports. 12, 8472.

https://doi.org/10.1038/s41598-022-12248-8.
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CHAPTER L.
INTRODUCTION
1.1 Impact of neuropathic pain

Pain is an unpleasant sensation that arises due to tissue damage. Although unpleasant, it’s
purpose is useful in keeping the subject from doing the damaging action again, or from overuse
of the injured body part until properly healed'. It is when pain extends beyond the tissue healing
that it becomes problematic or in other words chronic'-. Chronic pain affects 20% of the world’s
population with 8% of the world’s population afflicted by chronic neuropathic pain.
Neuropathic pain has been defined as pain arising from a lesion or disease to the somatosensory
system; however, not every nerve injury induces chronic neuropathic pain®. It is for this reason
that the understanding of the development of chronic neuropathic pain is elusive, and pain
management is difficult.

Those suffering from neuropathic pain often experience spontaneous burning, itching,
tingling, and sometimes reduced sensitivity>>. Evoked sensations can also be felt such as
allodynia where a normally non-painful stimulus is now painful, or hyperalgesia where a
stimulus that is normally pain inducing is now more painful than before. These evoked
sensations can be due to mechanical pressure, thermal sensitivity, or to a chemical stimulus.

Neuropathic pain can stem from multiple causes from either the central nervous system
or peripheral nervous system, but for our purposes, we will focus on the peripheral nervous
system. Peripheral neuropathic pain can be binned into five different subtypes such as trigeminal
neuralgia (oral facial pain), painful radiculopathy (lesion or disease of the nerve root), painful
polyneuropathy (caused by diseases such as diabetes, HIV, or leprosy), postherpetic neuralgia

(caused by the herpes zoster virus) and peripheral nerve injury (heterogeneous group caused by



nerve lesion such as amputation)®. The research presented here specifically focuses on the latter
group with those who have undergone direct nerve injury. This is one of the most commonly
studied groups because there are a handful of successful rodent models. Some of these include
chronic constriction injury (CCI), spared nerve injury, nerve crush injury, and transected nerve

and repair®.

1.2 Mechanism of neuropathic pain development
1.2.1 The Neuroimmune network and Wallerian Degeneration

Peripheral neuroinflammation following injury is initiated when damaged nervous tissue
releases bits of cellular content which are not normally present within the unperturbed tissue
milieu such as heat shock proteins, mRNA, or extracellular matrix components’. These antigens
are able to bind to toll-like receptors (TLRs) on myelinating Schwann cells and resident
macrophages; thereby activating them into releasing various interleukins, chemokines, and
cytokines’. One pro-inflammatory cytokine specifically increased after TLR activation of both
Schwann cells and macrophages is NF-kB!. NF-kB leads to increased vasodilation and works to
bring other immune cells to the site of injury'-.

During this neuroinflammatory response, the first few immune cells to localize to the site
of inflammation from the blood are from the innate immune system including neutrophils and
monocytes. Neutrophils migrate to the injured tissue first within 8 hours and are short-lived,
peaking around 24 hours post injury?’ (Figure 1.1B). Once activated, monocytes mature into
macrophages and follow 3-4 days later > remaining in the tissue for months’ (Figure 1.1C).
These two cell types specialize in phagocytosis, and work to eliminate any pathogens or cellular

debris>®.



These phagocytic macrophage cells as well as dedifferentiated Schwann cells are
involved in a process known as Wallerian degeneration. During Wallerian degeneration,
demyelination and degradation of the axon distal to the injury occurs’. This is done in order to
clear damaged tissue and debris from the area and give room for the rise of regeneration and
reinnervation of new healthy axons’. Schwann cells, which are typically wrapping the axon to
form the myelin sheath (Figure 1.1A), become activated and convert into a phagocytic cell type’
(Figure 1.1B). These newly transformed cells, as well as the infiltrating macrophages, then add
to the cellular milieu by excreting additional pro-inflammatory cytokines such as TNF-a (tumor
necrosis factor - o) and interleukin (IL)-15, which are known to sensitize neurons'. Additional
activation of the macrophage through TLR4 or from IL-1p can activate signaling cascades that
lead to the activation of the cyclooxygenase 2 (COX-2) enzyme and the production of its pro-
inflammatory prostaglandin, PGE: (prostaglandin E2)!. PGEx is also well known as a neuronal
sensitizer inducing neuropathic pain.

Once the innate cells have localized to the site of neuroinflammation, cells of the
adaptive immune system such as T cells are able to migrate into the damaged neuronal

tissue” 1011

and remain peaking around 14-28 days after injury to help direct a healthy
inflammatory response’ (Figure 1.1D). Helper T cells, denotated CD4+, are able to produce
chemicals which influence the inflammatory milieu. Helper T cells can be further broken down
into Th1, Th2, and Th17 subtypes with pro-inflammatory types being Th1 (INFy and IL-2
producing) and Th17 (IL-17 producing) and anti-inflammatory being Th2 (IL-4, IL-10, and IL-
13 producing)">»”12. Blood serum from patients showed those who were not experiencing pain

after nerve injury had higher levels of IL-10 and IL-4 than those who were in pain following

nerve injury. This indicates that Th2 helper T cells are important in the resolution of neuropathic



pain. In the case of neuroinflammation, helper T cells commonly act as an inflammatory switch
for other immune cells such as macrophages switching them from inflammatory (M1) to anti-
inflammatory (M2) once the injury has resolved!®. CD8+ T cells are termed cytotoxic T cells and
are known for inducing apoptosis in virus infected or malignant tumor cells. Their role in
neuropathic pain is less understood'?. Being able to control the strength and length of the
inflammatory response is important for maintaining a properly functioning immune response'2. If
the response is too strong, or lasts too long, neuronal plasticity can occur, and the pain phenotype
may remain.

Plasticity can change through sensitization. Sensitization occurs when the peripheral
neuron’s activation threshold gets lowered from activity of ion channels by different interleukins,
prostaglandins, and (tumor necrosis factor) TNF. By opening ion channels, it becomes easier for
neurons to reach an activation threshold and fire more often leading to allodynia and changes in

10.14 If the decreased threshold remains present after the immune response has

neuronal plasticity
cleared, this is when chronic neuropathic pain occurs®. Changes in plasticity to lower the

activation threshold could include permanently inducing higher levels of gene expression for

things such as sodium channels'.
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Figure 1.1. Healthy neuroinflammatory process and Wallerian degeneration. A. Healthy

peripheral nerve with myelinated axons and resting, resident immune cells such as monocytes
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Figure 1.1. (continued) and mast cells. B. 24 hours post-peripheral nerve injury, resident
immune cells are activated, Schwann cells dedifferentiate, and neutrophils migrate to the site of
injury. Pro-inflammatory cytokines, chemokines, and prostaglandins are excreted into the
cellular milieu causing neuronal hypersensitivity. C. Days following injury, macrophages make
up the majority of infiltrating immune cells with additional immune cells such as mast cells
being recruited. D. Days to weeks following the nerve injury, T helper cells help to secrete anti-
inflammatory cytokines influencing the cellular milieu into a neuroregenerative state. Figure

created with BioRender.

1.2.2  Transcriptomic studies

Sustained neuroinflammation can cause shifts in the transcriptional fate of neurons and
surrounding cells leading to modifications of cellular function. However, the ability to assess
these changes didn’t exist until the invention of Sanger sequencing in 1977'% ! and then the
microarray in 19838, Sanger sequencing is time consuming having to manually analyze bands to
determine nucleotides, and microarrays had its limits of needing to know your transcript and
species of interest to generate probes. With the introduction of next generation sequencing in
2008, sequencing became faster, cheaper, and easier than before. With next generation
sequencing platforms such as RNA-seq, the detection of all transcripts no matter the sequence or
species could be performed; this gives the scientist the ability to detect the expression of novel
unknown transcripts'®. One study found that from 2008 to 2016 an astonishing 2,808
publications have been released using this technology®.

The neuroinflammatory field also followed, using next generation sequencing to discover

differential expression of key transcriptional changes when neuroinflammation is underway such



as TNFa, IL-1B, substance P, bone derived neurotrophic factor (BDNF), caspase, and COX-2.
And further analysis of how these transcriptomic changes differ between sexes began to flourish.
For example, baseline differences in gene transcription between males and females?® revealed
that differentially expressed genes in the naive female DRG had enrichment for inflammation,
synaptic transmission, and extracellular matrix processes. Male DRGs had enriched genes for
oxidative phosphorylation and metabolism?°.

Other studies compared sex differences in multiple different neuroinflammatory models.
Stephens and colleagues used a CCI model of neuroinflammation and found that at baseline only
6% of genes were differentially expressed between males and females; however, in a different
study of fourteen days post CCI, 16% of the differentially expressed genes were shared between
sexes?!?2. You will see that in my analysis, 8% of the differentially expressed genes are shared
between males and females after CCI. Baseline differences seen in the Stephens et al 2019 study
had to do with enriched genes for immune related functions in the females such as NADH
dehydrogenase complex assembly and antigen process and presentation of antigen via the major

I2!. This is not unexpected, seeing that human females often have

histocompatibility complex I
higher incidence of autoimmune disorders when compared to age matched males?*. For example,
following CCI, female rats had genes enriched for glucocorticoid and corticosteroid biological
processes, and CCI males had enrichment for ion channel activity and substrate specific channel
activity?!.

Human studies also compared differences in chronic neuroinflammation between sexes and
found that the major differences between male and female neuroinflammation had to do with the
immune response. Males had larger changes in differentially expressed genes having to do with

macrophages than females?* 2. This matches what has been seen in rodent models of pain?®?’.



However, very few studies, if any, have looked at how treatment that relieves pain changes these
differences in gene expression when neuroinflammation has been relieved. Doing so, could give
insight into how the drug response is affecting the whole neuroinflammatory response and why

behavioral differences may exist.

1.3 Current treatments of neuropathic pain

The clinical treatment of inflammatory pain first started with aspirin in 18972 as it
established itself as the first drug seen to reduce inflammation (which we now know is by the
attenuation of prostaglandins). Since then, with the lack of identified physiological processes for
the formation of chronic neuroinflammatory pain, treatment has been focused on the

symptomatic side>?’

. Many of the drugs we use today were developed for other reasons, such as
anti-depressants or anti-epileptics, and they were later seen to additionally reduce
neuroinflammatory pain®’. Diagnosing neuroinflammatory pain and assigning an effective
treatment is a difficult task in itself seeing as there are no symptoms that are specific only to
neuropathic pain, but some symptoms are more frequently related”. Some of these symptoms
include tingling, burning, shooting pain, reduced sensation, or increased sensitivity. However,
symptoms are not the only consideration when diagnosing neuropathic pain. According to the
International Association for Pain Studies’ definition for neuropathic pain, it must stem from a
lesion or disease of the somatosensory system; therefore, medical history is also taken into
account*. Once an official diagnosis is made, a treatment can be selected. Even then, multiple
studies have shown that those suffering from neuropathic pain do not feel that they receive

adequate treatment for their pain®-2.



The International Association for Pain Studies recently formed a Neuropathic Pain Special
Interest Group which has reevaluated the guidelines in the recommendation for the therapeutic
treatment of neuropathic pain®’. Successful evaluation of the effectiveness of treatments for
neuropathic pain has been difficult to assess given that there is a publication bias where reporting
of only positive outcome studies take place®®. Nevertheless, the Neuropathic Pain Special Interest
Group’s evaluation leads to the recommendation of gabapentinoids, tricyclic antidepressants
(TCAs), and selective serotonin reuptake inhibitors (SSRIs) as the first line of drugs for
treatment of neuropathic pain. They then suggest that lidocaine, capsaicin, and tramadol be used
as second line treatments, and strong opioids and botulinum toxin-A be used as third line
treatments>-°,

These first line drugs are known to work on the central nervous system effecting the body
systemically. Gabapentinoids were first developed for anti-epileptic use, and work by binding to
calcium channels to decrease calcium influx into the nerve thereby reducing action potentials®.
They are included in the list of first line drugs and have been seen to cause drowsiness, dizziness,
fatigue, edema, blurred vision, and ataxia with extended use**. Two other drugs suggested for
first line use in treating neuropathic pain are TCAs and SSRIs. The primary use of these drugs
was first as anti-depressants and work similarly by inhibiting serotonin and noradrenaline
reuptake at the synaptic terminals thereby reducing neuronal hyperexcitability’. TCAs can have
adverse reactions such as weight gain, cardiovascular effects, sedation, orthostatic hypotension,
and lethal overdose®’*. SSRIs also can cause weight gain, sexual disfunction, constipation, dry
mouth, and removal from them too quickly can induce nausea, vertigo, anxiety, trouble sleeping,

and odd sensory symptoms?®3*,



The listed second line drugs work on more directly on peripheral nerves, however, lidocaine
and capsaicin typically have to be applied as local anesthetics and work for shorter periods of
time by blocking sodium (lidocaine)*> or calcium (capsaicin) channels. Lastly, the assessment
of the Neuropathic Pain Special Interest Group’s third line of use drugs are the most concerning.
Botulinum toxin-A is a neurotoxin and works by inhibiting synaptic exocytosis; this thereby
stops neurons from being able to fire’, and it can cause permanent nerve damage. And strong
opioids, although effective at reducing neuropathic pain, are very addictive and lethal overdose is
all too common. It is for this reason that the Neuropathic Pain Special Interest Group has
recommended them as a last line of defense.

None of these treatments come without adverse side effects and long-term use can be
detrimental. The need to generate a safer therapeutic aimed at pain producing mechanisms is of

great importance.

1.3.1 Nonsteroidal Anti-inflammatory Treatment for inflammatory pain

Injury and inflammation results in experiencing the sensation of pain to varying degrees.
The nociceptive sensory system is sensitive to indicators of injury and tissue damage including
the production and release of PGE:z (Figure 1.2), which is produced by the activation of
cyclooxygenase (COX) enzymes. Non-steroidal anti-inflammatory drugs are potent inhibitors of
COX enzymes and are effective in treatment of certain pain.

NSAIDs are not currently recommended for use to treat chronic neuroinflammatory pain
because the systemic dosage needed to achieve sufficient pain relief causes adverse side effects
on various off target organs®’. However, they are quite commonly used to treat inflammatory

pain. NSAIDs work by blocking the ability of cyclooxygenase (COX) enzymes from being able
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to produce their pro-inflammatory prostaglandin products. There are two types of COX enzymes
including COX-1 and COX-2. COX-1 was first discovered in 1976 and is known to be
constitutively expressed in most tissues acting in housekeeping functions?®. While COX-2 was

8

unknown until 19913%4°_ it is known to be inducible during the inflammatory response®.
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Figure 1.2. Nerve damage influences immune cells to produce production of neuronal sensitizers

such as histamines, bradykinin, and PGE2. Image created in BioRender and adapted from

Neuroscience 6th edition, Purves et al (2018) Sinauer, Oxford University Press.

The majority of NSAIDs first to market were non-specific to one type of COX enzymes
such as aspirin and ibuprofen®®. By non-specifically targeting COX enzymes, alterations of
housekeeping genes can occur, where long-term use can lead to issues such as abdominal pain,
perforations, ulcerations, and bleeding®®. These effects were later accredited to COX-1

inhibition. Once COX-2 was discovered, the shift towards making more selective drugs began.
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Overtime, it was seen that drugs that displayed too strong of a selectivity towards COX-2 such as
Limiracoxib or Vioxx had to be withdrawn from market seeing that they began to display
increased chance for heart attacks, strokes, and liver failure?® 4! 42, Using COX-2 inhibitors with
lower selectivity, such as celecoxib, lower rates of gastrointestinal problems occur and decreased
rates of cardiovascular issues arise as compared to stronger selective COX-2 inhibitors*> 428,
The main consumers of celecoxib are women with 85% being prescribed to them*. Currently,
celecoxib’s long-term usage is predominately utilized to treat arthritic pain, but short-term usage
to treat acute pain such as post-surgical pain or injury also occurs. Even though celecoxib is a
relatively safer pain relieving option, it is still not advised to be used to treat neuropathic pain

given that the systemic dosage has to be so high that toxicity and major side effects occur?’.

1.3.2  COX-2 inhibiting theranostic nanoemulsion

Dr. Jelena Janjic and colleagues first began the development of their novel nanoemulsion
formulation as a way to both quantitatively and qualitatively track infiltrating inflammatory
immune cells such as macrophages*®. This formulation (PFC-NIR nanoemulsion) is the first to
carry both a near-infrared (NIR) dye as well as be constructed with perfluorocarbon (PFC); in
doing this, the nanoemulsion could be imaged in vivo and ex vivo using the NIR dye as well as
detailed imaging can be acquired using '°F MRI to detect PFC* . In a tumor model Janjic and
Balducci were able to assess the ability for the PFC-NIR nanoemulsion to infiltrate the tumor
microenvironment and determined that myeloid-derived suppressor cells were the main cell
phenotype carrying the PFC-NIR nanoemulsion®.

To assess whether this dual labeled nanoemulsion could be used to track infiltrating

immune cells in additional models, such as neuropathic pain, Dr. Kiran Vasudeva tested this
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PFC-NIR nanoemulsion in a CCI sciatic nerve model. Here it was seen that in injured CCI male
rats, that the nanoemulsion could be used to visualize increased inflammation at the sciatic nerve
using NIR imaging of the live animal, or alternatively '°F MRI. Furthermore, the nanoemulsion
could be visualized within the tissue inside CD68 positive macrophages within the sciatic nerve
by epi-fluorescent microscopy of the NIR dye*’. Complementing studies showed that cell culture
RAW 264.7 macrophage-like cells would similarly phagocytose the nanoemulsion*®. Knowing
that the nanoemulsion could be incorporated into infiltrating inflammatory macrophages in
multiple models, the Janjic Lab then began to test the ability for the nanoemulsion to carry anti-
inflammatory therapeutics. The COX-2 inhibiting NSAID celecoxib was selected because it had
been FDA approved to be the most clinically safe COX-2 inhibitor?®**. This formulation
inhibited activity of COX-2 and was able to attenuate the production of PGEz in activated RAW
264.7 cell culture*. In combining the therapeutic effect of celecoxib and the diagnostic ability of
the dual-labeled nanoemulsion, the new nanoemulsion is now a theranostic, and referred to
CXB-NE (celecoxib nanoemulsion)®.

The ability for the theranostic nanoemulsion to shift the inflammatory response was
evaluated by Patel ef al. in the inflammatory complete Freund’s adjuvant (CFA) model®. In the
CFA model heat killed Mycobacterium tuberculosis is injected into the palm of the hind paw of a
mouse. In doing so, the local inflammatory response is triggered, and inflammatory immune cells
infiltrate the paw around the site of injection®®. In this study, it was seen that both macrophages
and neutrophils did infiltrate the inflamed paw, however, only macrophages carried
nanoemulsion to the site of injury. Using both live animal imaging as well as
immunohistochemical tissue analysis, it was seen that the CXB-NE theranostic nanoemulsion

was able to decrease the number of infiltrating macrophages at the site of injury®.
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Knowing that CXB-NE can shift the inflammatory response, further evaluation by Dr.
Kiran Vasudeva looked at whether neuroinflammatory pain relief could be achieved through the
action of the theranostic nanoemulsion®'. Here it was found that a single, low dose of CXB-NE
was able to relieve neuroinflammatory pain-like behavior for four or more days in male rats. This
study also showed that in the sciatic nerve tissue, CXB-NE decreased the number of infiltrating
macrophages in the injured tissue when compared to drug free nanoemulsion (DF-NE). The
CXB-NE also decreases the presence of its target enzyme, COX-2, and attenuates the production
of PGE2*!. This finding was unprecedented given that NSAIDs were not thought to be effective
in treating neuroinflammatory pain?’. In fact, other studies that have tried oral delivery of
celecoxib to relieve neuroinflammatory pain used 2000-fold or more drug than what was used
here to obtain similar relief*> >3, The increased efficacy of CXB-NE in relieving neuropathic pain
has to do with the fact that it is being phagocytosed and delivered to the injured nerve by the
very cells that generate COX-2 during an inflammatory response. This allows for the decreased
drug concentration and therefore, decreased chances of toxicity.

In order to further the understanding of how pain relief obtained from the attenuation of
PGE: can change the neuroimmune response, Dr. Muzamil Saleem set out to examine
macrophage and mast cell crosstalk in male rats at the site of the injured sciatic nerve as well as
the neuronal cell bodies in the corresponding dorsal root ganglia (DRG) during
neuroinflammatory pain, relief, and return to pain®* when the drug effect of a single dose wears
off. In this, the full extent of the drug relief profile was evident, revealing that a single injection
provided 6 days of relief from hypersensitivity. Furthermore, similar to what was previously
reported, CXB-NE reduced the number of infiltrating macrophages at the site of injury

decreasing the percent of COX-2 expressing macrophages and their production of PGE2. This
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resulted in a switch from macrophages being M1, pro-inflammatory, to M2, anti-inflammatory.
As a depletion in macrophage pro-inflammatory signaling occurred, the presence of mast cells
and mast cell degranulation at the site of injury also decreased. The DRG appeared unaffected by
drug treatment while relief was being experienced. However, it was seen when both the DF-NE
and CXB-NE reached day 18 (when CXB-NE returned to pain) that there was an increased
infiltration of immune cells in the DRG including macrophages and mast cells. This, as well as
reduced immune cells at the site of injury at day 18 compared to day 12, suggests that during the
initial neuroinflammatory response, the reaction is local to the injury, but the inflammatory
response can then spread to the neuronal cell bodies centimeters from the injury where they now
appear to influence neuronal inflammatory pain there.

The effect of CXB-NE on the infiltration and function of immune cells is apparent, but
how this effects gene transcription and regulation is unclear. Dr. Andrea Stevens saw that in
male rats, in the sciatic nerve at the site of injury, genes associated with neuroinflammation such
as IL-6, IL-1B, TLR2, and CD4 exhibited changes in transcription following CCI°. Interestingly,
it was also seen that once treated with CXB-NE, IL-6, IL-1p3, CD11b, TRPV1, among other
neuro-inflammatory genes all experience reduced levels of mRNA expression. This suggests that
the change in neuroinflammatory hypersensitivity towards a pain-relief state could be due to
changes in the abundance of different infiltrating cell types as well as the change in gene
expression of those genes associated with neuroinflammation. Given that neuronal gene
expression occurs at the cell body, and the cell bodies of the sciatic nerve’s axons are located
within the DRG?%, assessment of transcriptional changes needed to be examined within the DRG
itself. Further examination using RNA-seq’’ in male rats showed that hypersensitivity relief by

CXB-NE was accompanied by a shift in gene expression changes compared to DF-NE. Some of
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these changes included genes identified as influencing axonal outgrowth, synapse formation,
neutrophil degranulation, and innate immune system processes.

This body of work created by the Janjic/Pollock collaboration provides insightful
information on the development of a non-opioid therapeutic and how the neuroinflammatory
response changes due to relief from hypersensitivity in response to CXB-NE treatment.
However, this body of work was initially generated using male rodents and cell lines.

Lu Liu evaluated the efficacy of CXB-NE in the relief of pain from an inflammatory
model using CFA injection in the paw pad of male and female mice’®. Liu and co-workers found
that CXB-NE did provide relief in both sexes, but that relief in the number of days from
inflammatory pain was 21 days less in females as compared to males®. Additionally, male and
female mice had differential inflammatory patterns 40 days following CFA and CXB-NE
treatment once CXB-NE behavior was similar to DF-NE. It was seen that males treated had less
inflammation than females at this time point®®. This was the first report showing sex difference in
COX-2 inhibition in a macrophage that correlates to pain behavioral changes between the sexes.
Inflammation and neuroinflammation share some characteristics in the development of
peripheral pain; however, they do differ in many ways as well such as how they engage the
immune system and change gene expression changes in neurons™. Seeing this difference in an
inflammatory model, made it of upmost importance to additionally evaluate this difference in a

neuroinflammatory model.

1.4 Sex disparity in neuropathic pain
With decades of research, the focus until very recently had been almost exclusively on

male neuropathic pain. In fact, a systematic review was done to examine this bias in published
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articles from 2009 in 10 different fields, and found that male bias was most prominent in the

1%, This continued sex

neuroscience field with male studies out numbering female studies 5.5 to
bias has led to poor translational findings in the clinic; for example, from 1997 to 2000, eight of
the ten drugs pulled from market were found to have greater health risks for women than men®'.
Even though the National Institute of Health tried to address this bias in 1993, with requiring
females to be included in phase III clinical trials, the foundational problem still existed at the
preclinical level. Without both sexes being examined in the early stages, a waste of time and
resources occurs by bringing drugs through the process only to reveal sex dependent
ineffectiveness due to fundamental biological differences so late in clinical trials®?. Many

scientists wrote opinion articles on this topic® 3

, and opposing scientists argued that including
females would increase variability in the study because of the involvement of the estrus cycle
hormones®. However, this has been shown to be untrue®> %. Due to push back from scientists, it
wasn't until 2016 that the National Institute of Health mandated sex be considered as a biological
variable in pre-clinical studies. Since then, researchers in neuroscience, as well as immunology,
have been observing the importance of sex differences within their disciplines®’- 262768,

Some of the primary work that sparked the huge interest in sex differences in neuropathic
pain stemmed from Dr. Jeffery Mogil’s lab at McGill University?®2’. Here they found that
activating microglia via TLR4 in the spinal cord of both sexes, which function similarly to
macrophages in the peripheral nervous system, caused mechanical allodynia in only male mice
and not in females?®. Additionally, castrated males were protected from allodynia induction by
TLR4, and allodynia returned when testosterone was administered?. Similarly, ovariectomized

females when given testosterone also experience allodynia when microglial TLR4 is activated?®S.

This appeared to display a unique characteristic for microglia driven neuropathic pain in males,

17



but not in females. They furthered these studies by examining other cell types that could be
mitigating female neuropathic pain®’. Here the authors examined the importance of both
microglia and T cells in inducing male and female neuropathic pain®’. This time, using a
peripheral nerve injury they blocked microglia at the spinal cord and saw again that males had
reduced allodynia and females were unaffected”’. Using mice deficient in T cells, females then
experienced relief with a microglial inhibitor, and when T cells were given back, females again
were not affected by the microglial inhibitor?’. This means that in an intact system that female
neuropathic pain appears to be driven by the T cell.

These findings are informative to our studies given that TLR4 leads to the activation of
COX-2, which is what the celecoxib nanoemulsion is an agonist to. If these sex differences in
TLR4 function in inducing neuropathic pain hold true, sex differences in how efficient the
therapeutic is at exerting its effect should be apparent with CXB-NE treatment. TLR4 typically
functions to recognize pattern recognition receptors such as those stemming from pathogens
(PAMPs) or from result of tissue injury (DAMPs). TLR4 binds to antigens such as heat shock
proteins, components of the extracellular matrix components, and lipopolysaccharide®’.
Following binding of antigen to TLR-4, MyD88 and other co-factors activates mitogen activated
protein (MAP) kinases, which lead to the transcription of the prostaglandin-endoperoxide
synthase 2 (PTGS2) gene which leads to the translation of the COX-2 enzyme®-"!. Additionally,
COX-2 transcription can also be activated via IL-R1 binding or the transcription of early genes

such as c-jun, c-phos, and c-myc’?.
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1.5 Specific Aims
1.5.1 Specific Aim 1
Evaluate the efficiency of a theranostic formulated as COX-2 inhibiting nanoemulsion to

alleviate mechanical allodynia and hyperalgesia in both sexes.

1.5.2 Background for Specific Aim 1

As previously mentioned, females have been left out of preclinical studies until recently.
Studies examining how chronic pain is triggered in females are on the rise, but how they respond
to treatment and how treatment effects the neuroimmune response is still limited. Even though it
is being seen that females predominantly use their adaptive immune response to induce
neuropathic pain®®, macrophages and microglia still infiltrate the injured area equally to what is
seen in their male counterparts’. This infiltration of activated macrophages leads to the
production of the COX-2 enzyme and ultimately the production the pro-inflammatory and
neuronal sensitizing PGE2 product. The Pollock Lab has previously shown in males that a single
dose (0.24 mg/kg) can provide up to 6 days of pain relief. By doing so, a dosage without
systemic toxicity and with longer lasting effects is ideal for long-term effective treatment of
neuroinflammatory pain. Until now, it has been unknown if this therapy will be effective in
treating female neuroinflammatory pain. With the knowledge that females also have macrophage
infiltration during a neuroimmune response and knowing that PGE2 is one of the main triggers of
neuropathic pain, it was hypothesized that CXB-NE could provide pain relief to females like
we have seen in males. However, given that recent studies have been showing sex differences in
TLR4 function in the male and female neuroinflammatory response it was also hypothesized

that females given CXB-NE treatment may experience relief differently than the males do.
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1.5.3 Methodology for Specific Aim 1
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Figure 1.3. Experimental schedule for behavioral testing in both males and females to evaluate
the efficiency of CXB-NE and visualize the location in vivo. Behavior will be conducted prior to

any other procedures scheduled on the same day.

In order to assess the full drug response curve in both sexes, mechanical hypersensitivity
was measured over the extent of the time animals experienced mechanical hypersensitivity relief
extending to 18 days post-CCI. Figure 1.1 shows that one group of animals was euthanized at the
peak of male relief (Day 12) and a second group was chosen to be euthanized once the animals
had returned to hypersensitivity (Day 18). If females were still experiencing relief up until this
point, the timeline would have been extended.

Male and female Sprague Dawley rats aged 6 - 7 weeks were subjected to CCI surgery
and then assessed for pain-like behavior using the von Frey technique to assess mechanical
hypersensitivity. This method was also used to assess as the efficacy of CXB-NE to alleviate

mechanical allodynia. There were cohorts of male and female rats with the following treatment
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groups: naive, surgical sham, CCI, CCI + DF-NE, and CCI + CXB-NE. Rats were randomly
assigned to their groups to avoid any biases and the nanoemulsion injections were blinded by
other members of the lab.

Up-down von Frey behavior’*"®

was used in animals prior to CCI or Sham surgery on
days -2 and 0 with surgeries occurring on day 0 post behavioral assessment. Either drug free or
CXB containing nanoemulsion was given 8 days post-surgery once the animals were in sustained
mechanical allodynia as well as once the neuroimmune response was in full blown
effects!:54:55:57.76

From these first round of studies, using 1X CXB-NE (0.24 mg/kg), I was able to detect a
significant sex difference in relief achieved between males and females. Males showed a similar

S1.54.3557  obtaining around 5 days of relief, while

dose response as what we have seen previously
females only obtained 1 day of relief and at an attenuated response compared to males®®. This
indicates that females were not achieving complete pain relief like males. However, when the
celecoxib theranostic nanoemulsion was reformulated by the Janjic lab’’ to contain 10 times the

amount of CXB (10X CXB-NE) (2.4 mg/kg), the sex difference in relief resolved with females

obtaining nearly identical mechanical allodynia relief as compared to the males.

1.5.4 Specific Aim 2

Evaluate key immunological cell types involved in the neuroimmune response and how

their presence is affected by CXB-NE treatment.
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1.5.5 Background for Specific Aim 2

Given the recent knowledge that females drive neuroinflammatory pain through adaptive
immunological aspects and males use more of an innate response, fundamental immunological
cell types of both systems were evaluated for their presence and location at the site of injury. Our
lab has previously seen that CXB-NE treatment is able to reduce the number of infiltrating
CD68" macrophages at the site of injury when animals are experiencing relief 47>, We have
also seen that when neuroinflammatory pain returns, the difference in number of infiltrating
macrophages after treatment no longer stands once the animals have returned to
hypersensitivity**. Because of this, it was hypothesized that the presence of CD68+
macrophages in the site of injury is an indicator of behavioral hypersensitivity in both
sexes.

This study also examined adaptive immune cells including CD3+ T cells and subtyping
them into helper T cells (CD4+) and cytotoxic T cells (CD8+). It has been seen that CD4+ T
cells help contribute to the neuroinflammatory response in both sexes, but their ability to affect
neuronal hypersensitivity is primarily a role in females. Therefore, it was hypothesized that in
females, that T cell infiltration will decrease correlating with neuroinflammatory

hypersensitivity and they will reflect more of a CD4+ phenotype.

1.5.6 Methodology for Specific Aim 2

Animals for aims 1 and 3 had their sciatic nerves collected for ex vivo analysis of
immunological infiltrating cells during relief (day 12) and at return to hypersensitivity (day 18).
Tissues were processed, stained, and imaged on the confocal or conventional epifluorescent

microscope. It was found that the infiltration of macrophages did correlate with mechanical
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hypersensitivity and the density of infiltrating macrophages followed the sex difference in
response with 1X CXB-NE, with females having significantly more macrophages present during
relief than males. However, T cells were not altered by treatment or exhibit a difference between
sexes.

Additionally, we found that ATF3, a CREB transcription factor, showed sexual
dimorphisms following treatment with 10X CXB-NE and its protein expression was evaluated
using immunohistochemistry. Careful examination has shown that ATF3 nuclear condensation
does in fact increase in both sexes following CCI, but decreases significantly only in the female

DRG following CXB-NE treatment.

1.5.7 Specific Aim 3
Use RNA-seq transcriptional analysis to evaluate the differential gene expression
between male and female affected neurons in the dorsal root ganglia (DRG) during

neuroinflammation and relief.

1.5.8 Background for Specific Aim 3

Changes in neuronal responsiveness may be the basis of chronic pain. Such changes in
neuronal response may originate from differences in transcriptional expression of key genes
found in the neuronal cell bodies. Therefore, assessing the transcriptional profile of the DRG is
of interest. Although the sciatic nerve is technically innervated by lumbar ganglia L3-L6, more
than 98% of the innervation comes from L4 and LS5; therefore, for this study purposes only L4
and L5 were collected for transcriptome analysis>®. There are many different cell types that could

be contributing to transcriptional changes. The DRG itself is comprised of both large-bodied
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mechanoreceptors and small-bodied nociceptors which serve contrasting functional roles leading
to differences within transcription in the DRG itself. The DRG also has resident immune cells,
epithelial cells, and satellite glial cells all of which play into the overall transcriptome genotype
being expressed in response to a stimulus’®,

Previously, the majority of studies had performed microarray analyses or qPCR to
examine a specific set of genes of interest’®*°. While this is cost effective and usually gives an
answer pertaining to what you are looking for, plenty of things can be lost by limiting your scope
on a handful of genes. Our study examined total RNA expression in the DRG looking to gain
better insight into which part of a signaling cascades are being affected in the pain state and then
changing once relief is obtained between males and females. Because of some of the
fundamental differences during neuroinflammation that are beginning to be elucidated between
males and females as well as preliminary studies finding transcriptional sex differences during
neuroinflammation, it was hypothesized that key differences in biological processes will be

revealed in those animals experiencing pain or relief with CXB-NE treatment.

1.5.9 Methodology for Specific Aim 3

Male and female Sprague Dawley rats were randomly assigned to their respective groups
(Naive, CCI, CCI + 10X CXB-NE, and CCI + DF-NE) and followed the same process from Aim
1 but ending at day 12 where CXB-NE treatment animals are experiencing relief, and DF-NE
and CCI are experiencing mechanical hypersensitivity. 10X CXB-NE (2.4 mg/kg) was chosen
for more accurate comparison of transcriptional changes considering that with 10X CXB-NE

treatment females now experience similar level of relief to males. Therefore, transcriptional
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changes aren’t due to differences in levels of relief, but changes are due to differences in
biological processes.

Once DRGs were collected and sequenced. In order to determine differences due to the
neuroinflammatory response, CCI and Naive groups were compared within sexes given that the
only differences between these groups would be the induction of a neuroinflammatory response
with CCI. Changes in gene expression due to relief with 10X CXB-NE treatment was assessed
by comparing DF-NE and 10X CXB-NE groups within sex, limiting the differences only to the
presence/ absence of CXB. Genes normally present in a pain state as well as others were
compared between sexes and changes in these genes following treatment were further contrasted.

This analysis showed that of the 977 genes changed with female neuroinflammation, only
89 were significantly shared with males; similarly, 333 genes changed during neuroinflammatory
relief in males only 1 gene was shared with females. This alone shows how important it is to
include both sexes when evaluating therapeutics given that the male and female responses can

differ so greatly.
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CHAPTER II.
MATERIALS AND METHODS

2.1 Animals and Ethics Statement

Male (200 - 250 g) and female (150 - 200 g) Sprague-Dawley rats were purchased from
Hilltop Lab Animals, Inc. (Springdale, PA). These experiments were carried out following the
recommendations in the Guide for Care and Use of Laboratory Animals of the National Institutes
of Health and the regulations of the Institutional Animal Care and Use Committee at Duquesne
University under approved Protocols #1803-02 and 2009-07 and in compliance with the
ARRIVE guidelines (https://arriveguidelines.org). Rats were acclimated and maintained on a
12:12 hour light-dark cycle and housed on paper bedding with access to food and water ad
libitum. Starting two days prior to surgery, animals were switched onto a special diet (Research
Diets, Inc., New Brunswick NJ; Cat # AIN-93G) to avoid autofluorescence during near infrared
imaging of the nanoemulsion in live animals. Animals were socially housed during acclimation.
They were then individually housed once von Frey began (two days prior to surgery) to establish
a baseline behavior. Individual housing was done to avoid rats from opening one another’s
wounds following surgery. A power analysis was preformed using behavioral data from 1X
CXB-NE females compared to DF-NE females as well as 1X CXB-NE males compared to DF-
NE males to determine the number of animals needed to detect significance. Using a power of
80% and an alpha value of 0.05, it was determined that a total of 4 animals per condition was
needed for these studies. In our behavioral studies, we used between 4-6 animals per condition

to achieve statistical significance.
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2.2 Chronic Constriction Injury

Male and female rats underwent chronic constriction injury (CCI) of the sciatic nerve as
described by Bennett and Xie 7° and in accordance with our prior technique *'** to induce
neuropathic pain and inflammation. The sciatic nerve was accessed by making an incision with a
scalpel a few millimeters beneath the femur bone following the direction of the bone fora 1.5 —
2.0-inch opening. The white connective tissue between the biceps femoris and gluteus
superficialis was bluntly dissected through exposing the sciatic nerve. The nerve was then
carefully freed from the loose connective tissue holding it in place. Four sutures (McKesson 4-0
Chromic Gut Sutures, Cat # S635GX) were then loosely tied around the sciatic nerve
approximately 1 mm apart in CCI, DF-NE, and CXB-NE treated animals. Sham animals
underwent identical surgery to expose the sciatic nerve, but no sutures were tied around the
nerve. The separation between the biceps femoris and gluteus superficialis was then closed using
3 sutures, iodine was applied, and the skin was stapled close with 5-6 autoclips. Animals were

monitored until awake and notes of their foot function were acquired.

2.3 von Frey Behavioral Testing

Cohorts of all male or all female rats were tested separately for hypersensitivity with the
up down von Frey technique. In each case, behavioral analysis was assessed every other day
before and following surgery as outlined in Figure 1.3. Behavioralist was blinded to any
treatment received. Rodents were first acclimated for 30 minutes in individual plexiglass
containers with mesh floors. Once testing began, the left and right hind paws were probed with
calibrated von Frey filaments (Stoelting Co., Catalog # 58011). Filaments (1.202 g, 1.479 g,

2.041 g, 3.630 g, 5.495 g, 8.511 g, 15.136 g) were applied to the hind paw at a 30-degree angle
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and for 3 seconds to look for positive (quick lift, flick, vocalization) or negative responses. If no
response, the next largest filament would be used. If positive response, the next smallest filament
would be used. This pattern continued until 4 responses were collected after the change in
response such as used previously’* 81685451 No less than 30 seconds separated probing of the
same paw twice. The gram force of the 50% withdrawal threshold was then calculated using

Chaplan’s 50% withdrawal threshold formula™.

2.4 Intravenous Tail Vein Injections

Intravenous injections of DF-NE and CXB-NE were performed 8 days after surgery and
following von Frey behavior analyses. Injections and near-infrared imaging inspection of
injection quality were performed as described by Saleem et al. 7® (See appendix for publication
with additional information on technique). Investigators were blinded to the nanoemulsion
treatment. Animals were anesthetized with respiratory isoflurane. Tails were warmed in water for
1 minute to dilate the lateral veins. Tails were then dried with gauze and sterilized with an
alcohol pad. A 27G needle, bevel up, was placed distally into the lateral tail vein. Upon blood
flashback, a syringe containing 300uL of DF-NE or CXB-NE (55.5 ng of celecoxib) was
attached and slowly injected into the vein 3!**76; this dose was used for all animals. The quality
of the tail vein injection was assessed using the near infrared LI-COR fluorescent imager (LI-
COR BioSciences, Lincoln, NE). A quality injection should be cleared through the bloodstream,
leaving little to no near infrared signal in the tail, except for the possibility of a tiny dot at the
injection site. Animals with subcutaneous injections or a ruptured vein leading to an incomplete

injection were removed from the study.
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2.5 Vaginal Swabs

Female’s estrus cycle was tracked for four consecutive days (days 8 — 12 post-surgery) in
order to establish where in estrus cycle the individual was when receiving treatment. During this
procedure, females were briefly anesthetized with isoflurane, vaginal canals were flushed with
saline, and collection was allowed to dry on a slide. Once dry, slides were fixed with 100%
methanol and stained with 5% Geisma stain for 20 minutes. Slides were then rinsed briefly with
water and allowed to dry before mounting with Permount (FisherScientific, Cat # SP15-100).
Using Cora and colleague’s description of the estrus cycle®?, each female’s cycle was

established. Data is included in the appendix.

2.6 Tissue Dissection and Preparation for Histology

Rats were euthanized at the maximum relief from hypersensitivity at 12 days post CCI or
18 days post CCI when the animals returned to pain-like behavior by CO2 asphyxiation and
followed by cervical dislocation. The dorsal root ganglia (DRG), sciatic nerves, testis, ovaries,
spleen, kidneys, liver, and heart were immediately collected following euthanasia in this
respective order. Ovaries, testis, and a piece of liver were collected for the Selcer Lab and flash
frozen in liquid nitrogen. All remaining tissues for IHC were placed in 4% paraformaldehyde in
1 X phosphate buffered saline (PBS) solution at 4°C for 24 hours. Tissues were then washed with
1X PBS, transferred into 30% sucrose in 1X PBS solution and kept at 4°C until embedded.
Tissues were embedded in optimal cutting temperature compound (Tissue-Tek® OCT) and
frozen in a bath of isopentane. Frozen tissue blocks acclimated to the cryostat (-25°C) were then

sectioned on the cryostat at 20 wm thickness and collected on gelatin-coated slides

29



(SouthernBioTech, Birmingham, AL; Cat # 100241-864). Slides were kept at -20°C until

immunofluorescence staining was performed.

2.7 Immunohistochemistry and Microscopy

Tissues were stained with standard immunohistochemical protocols and
recommendations of the antibody manufacturers as previously described 3!-**. Multistain
procedures typically include nuclear staining (DAPI) and two other primary antibodies. Primary
antibodies included an anti-CD68 %3 rabbit polyclonal antibody (ab125212) at a 1:400 dilution,
an anti-CD3e mouse monoclonal antibody (MA1-90582) at a 1:500 dilution, an anti-CD4 mouse
monoclonal antibody (ab33775) at a 1:500 dilution, an anti-CD8 mouse monoclonal antibody
(ab33786) at a 1:100 dilution, or anti-ATF3 (HPA001562) at a 1:500 dilution. The secondary
antibodies used were ThermoFisher’s donkey anti-rabbit IgG Alexa Fluor 488 (A21206), goat
anti-mouse IgG1 Alexa Fluor 555 (A21127), or donkey anti-rabbit I[gG Alexa Fluor 555
(A31572) all at a 1:200 dilution. After the final washes, the slides were coverslipped with
Prolong™ Diamond-DAPI (ThermoFisher).

Images were acquired and analyzed on a Nikon Eclipse Ni-U epifluorescence microscope
with a 20X objective using Nikon NIS-Elements BR software (Version 5.02) for DAPI, 488
(FITC), 555 (TRITC), and DIC channels. Investigators were blinded to the treatment conditions
while imaging and analyzing. Images were taken between the knots from the CCI surgery where
inflammation was at its highest. Infiltrating immune cells were only counted if present within the
fasciculated nerve bundle and not within the epineural sheath; this was determined by using the

DIC overlay.
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Quantification of macrophages and T cells used 7 regions of interest (140 pm x 140 pm)
that were placed on the transmitted light image of the fasciculated axons of the sciatic nerve
using the DIC view, and then individual CD68 positive or CD3e positive cells were counted. The
average number of cells per region was compared across conditions.

When examining the percentage of CD68+ macrophages with the nanoemulsion, images
were acquired on a Nikon Ti2 Eclipse inverted Alr confocal microscope. During this analysis,
all macrophages in a field of view (212 pm X 212 pm) were counted, and then the number of
those containing nanoemulsion were divided by the total number of macrophages in the field of
view. Each animal was averaged within their treatment group to determine the percent of
nanoemulsion-positive macrophages per sex and treatment.

Counting CD8-positive cells that infiltrated the fasciculated nerve required a different
approach. Here, we counted the number of positive cells within the fasciculated nerve and
divided this number by the total area counted. The cells per given area were then normalized.

ATF3 images were acquired on a Nikon Ti2 Eclipse inverted Alr confocal microscope
using a 40X 1.3 NA oil objective. Images were acquired using 3D Z-stacks through the entire
DRG section. Images were then converted to a maximum intensity projection image in order to
visualize signal throughout the whole section. All images were taken using the same exposure,

gain, and LUTSs settings.

2.8 Tissue Dissection and Preparation for RNAseq
Rats that were to be used for RNAseq studies were euthanized on day 12 by CO2
asphyxiation followed by cervical dislocation. DRGs were immediately excised following

euthanasia. To do so, a rectangular incision was made with the scalpel over the spinal column
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through the surface muscle. Using bone crushers, this muscle was peeled away. The vertebrae
were then further cleared from the surrounding muscle until each vertebra could be clearly seen.
The iliac crest of the hip bones was located and exposed. Using bone crushers, 3 — 4 vertebrae up
from the iliac crest, the vertebrae were crushed and peeled away exposing the sciatic nerve and
DRG. Directly above the iliac crest the 5 right and left lumbar DRGs were located. RL4, LL4,
RLS, and LL5 were collected and immediately stored in PCR tubes containing RNA/ater
solution (ThermoFisher, Catalog #AM7020). Tissues were stored at room temperature in
RNAlater for 24 hours and then tissues were removed and placed in new, empty tubes and stored
at -20°C until sequenced. When shipped, the RL4 and RL5 of the same animal were moved to

the same tube and sent on dry ice to Qiagen’s Genomic Services in Frederick, Maryland.

2.9 RNA-seq DRG Sample preparation

RNA isolation was performed under contract by Qiagen as follows; RL4 and RL5 DRG were
weighed, and 5-7 mg was homogenized for RNA extraction using the RNeasy Plus Universal
Mini Kit (Qiagen, Hilden, Germany). In order to include small RNAs, manufacturer instructions
for the kit were followed using the Qiagen Purification of Total RNA Containing miRNA

appendix C.

2.10 Library preparation and sequencing (conducted by Qiagen)

Library preparation and sequencing was performed under contract by Qiagen as follows.
Approximately 400 to 500 ng of extracted RNA was first heat fragmented, and then separated
from any unwanted ribosomal RNA (rRNA) using the QIAseq FastSelect rRNA and globin

depletion kit (Qiagen, Hilden, Germany). Samples were quality controlled by checking the RNA
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integrity number (RIN®) gathered from the Agilent D1000 ScreenTape System (Agilent
Technologies, Santa Clara, CA). Using the QIAseq Stranded Total RNA Library Kit (Qiagen,
Hilden, Germany), library preparation was done. Briefly, sequencing adapters were added, and
cDNA was amplified using PCR. All libraries were pooled in equimolar concentrations.
Following the manufacturer’s protocol, library pools were clustered on the surface of a flow cell
before sequencing on a NextSeq High Output flow cell (Illumina Inc., San Diego, CA)
instrument (2x75, 2x8). Libraries were generated with 30 million read depth per animal and

average lengths of 75 base pairs.

2.11 Bioinformatics analysis of RNA-seq data (Mapping and Differential Expression

Analysis - conducted by Brooke Deal)

RNA-seq fastq data files were received by Brooke Deal from Qiagen and imported into CLC
Genomics Workbench 22.0.2 (QIAGEN, Hilden, Germany). CLC was then used for quality
assessment, alignment with the Rattus norvegicus genome (mRatBN7.2.106), heatmap
comparisons, differential expression analyses, volcano plots, and Venn diagram comparisons of
the differentially expressed genes.

Mapping was done under the CLC Genomics Workbench default settings in the forward
direction. Genes included in most-mapping analyses had an adjusted p-value, false discovery rate
(FDR), of <£0.05 and a fold change greater than £1. Trimmed mean of M values (TMM)
normalization is internally used for DE, heatmaps, and principal component analyses (PCA).

To identify genes that were regulated by neuroinflammation (CCI vs Naive) or relief (CXB-

NE vs DF-NE) in each sex, DE analyses were performed. These gene sets that were differentially
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changed by neuroinflammation, or relief were then compared between sexes via Venn diagram to

see which genes are shared or distinct for a given sex under these conditions.

2.12 Enrichment Analysis

Metascape (metascape.org) was used for enrichment analyses. Metascape is updated
monthly and incorporates Gene Ontology (GO) processes, Kyoto Encyclopedia of Genes and
Genomics (KEGG) pathways, Reactome gene sets, Cytoscape and NCBI as well as other
publicly available resources all incorporated into one platform®. This allows for reduced
redundancy among ontology terms.

Up or down regulated gene sets of differentially expressed genes due to neuroinflammation
or relief in each sex were then imported into Metascape using the express analysis version with
the default settings. Enrichment heatmaps and protein interaction networks were then visualized

for interpretation.

2.13 ¢DNA conversion and RT-qPCR validation

RNA was received from Qiagen and at Duquesne University Brooke Deal converted it to
cDNA using the Verso cDNA conversion kit (ThermoFisher Scientific, Waltham, MA; AB-
1453/A). RNA (500 ng) conversion was performed at 42°C for 1 hour and then inactivated for 2
minutes at 65°C. cDNA conversion was confirmed to be successful via PCR using GAPDH
primers and visualization on an agarose gel.

Real time quantitative PCR (RT-qPCR) was done to verify gene expression changes in a
subset of genes (ATF3 and Sema6a) (see Appendix A3. Figures A3.1 and A3.2). Maxima SYBR

Green/ROX qPCR Master Mix (2X) (ThermoScientific, Catalog # K0221) was used on the Step
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One Plus qRT-PCR Instrument (Applied Biosystems, Waltham, MA). Primers are listed in
Supplementary table 1. Briefly, 250 ng of template DNA was used in a 25uL reaction. Following

the manufacturer’s protocol, 40 cycles were run under the two-step reaction protocol.
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CHAPTER III.

BEHAVIORAL AND INFLAMMATORY SEX DIFFERENCES REVEALED BY
CELECOXIB NANOTHERAPEUTIC TREATMENT OF PERIPHERAL
NEUROINFLAMMATION

Abstract

Neuropathic pain affects millions of people worldwide, yet the molecular mechanisms of
how it develops and persists are poorly understood. Given that males have historically been
utilized as the primary sex in preclinical studies, less is known about the female
neuroinflammatory response to injury, formation of pain, or response to pain-relieving therapies.
Macrophages contribute to the development of neuroinflammatory pain via the activation of their
cyclooxygenase-2 (COX-2) enzyme, which leads to the production of prostaglandin E2 (PGE2).
PGE: activates nociception and influences additional leukocyte infiltration. Attenuation of COX-
2 activity decreases inflammatory pain, most commonly achieved by nonsteroidal anti-
inflammatory drugs (NSAIDs), yet NSAIDs are considered ineffective for neuropathic pain due
to off target toxicity. Using chronic constriction injury of the rat sciatic nerve, we show that
males and females exhibit quantitatively the same degree of mechanical allodynia post injury.
Furthermore, a low dose theranostic nanoemulsion containing the NSAID celecoxib is
phagocytosed by circulating monocytes that then naturally accumulate at sites of injury as
macrophages. Using this theranostic nanoemulsion, we show that treated males exhibit complete
reversal of hypersensitivity, while the same dose of theranostic nanoemulsion in females
provides an attenuated relief. The difference in behavioral response to the theranostic

nanoemulsion is reflected in the reduction of infiltrating macrophages at the site of injury. The
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observations contained in this study reinforce the notion that female neuroinflammation is

different than males.

Reprinted from B. Deal, L. Reynolds, C. Patterson, J. M. Janjic, J. A. Pollock. (2022).
Behavioral and inflammatory sex differences revealed by celecoxib nanotherapeutic treatment of
peripheral neuroinflammation. Scientific Reports. 12, 8472. https://doi.org/10.1038/s41598-022-

12248-8.

Contribution’s statement:

In this analysis of 1X CXB-NE, Brooke Deal and Dr. John Pollock conceived and designed the
experiments in a CCI rat neuropathic model. Dr. Jelena Janjic designed a macrophage-targeted
COX-2 inhibition strategy for pain relief and formulated the nanoemulsions. Brooke conducted
the animal experiments. Brooke, Charles Patterson (Figure 3.4) and Laura Reynolds (Figure 3.2
and 3.6) performed immunohistochemical assays. Brooke and Laura (Figure 3.2 and 3.6) imaged
tissues and analyzed the results. Brooke was the primary author of the manuscript with assistance

from Dr. John Pollock and edits from Dr. Jelena Janjic.
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3.1 Introduction

Neuroinflammation is typically caused by injury, infection, or neurodegenerative
disorders 8. The hallmarks of neuroinflammation include rapid infiltration of immune cells at the
site of injury that modulate the release of cytokines and chemokines *. As a result, specific
inflammatory responses, such as cellular and molecular signaling, influence tissue repair, while
other components of the inflammatory dialogue cause the sensitization of somatosensory
neurons, driving them to hypersensitivity 87. When these physiological processes are unregulated,
the neuroinflammatory response can result in hypersensitivity and neuropathic pain.
Furthermore, dysregulated neuroinflammation can interfere with the regenerative potential of the
inflammatory response, impeding neuroregeneration and tissue functional recovery following
injury 38,

At a cellular level, neuroinflammation is a complex cross-communication occurring
between immune cells, neuronal cells, and glial cells that participates in teetering the cellular
milieu between proinflammatory and anti-inflammatory 3%°!. Macrophages play a central role in
this mediation, functioning at several levels in the inflammatory response as well as in the repair
and regeneration of peripheral neurons. Once stimulated, one of the functions of macrophages is
the activation of cyclooxygenase-2 (COX-2), an enzyme that in turn produces prostaglandin E>
(PGE2). The presence of PGE:2 has been linked to neuronal sensitization and pain through the
increase of intracellular ;cAMP and Ca*, allowing for heightened neurotransmitter release >°.
COX-2 and PGE: production has been a target for inhibition by many pharmaceuticals, including
aspirin, ibuprofen, and celecoxib *. COX-2 inhibitors work by reducing the production of PGE,
attenuating inflammation, and thereby providing pain relief. However, a problem with COX-2

inhibitors is that due to the systemic dosage needed to achieve neuropathic pain relief from nerve
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injury and the associated reduction in inflammation at the site of injury, there are risks of off-
target toxicity such as gastrointestinal bleeding, heart attack, stroke, and kidney damage **. As
such, conventional non-steroidal anti-inflammatory drugs (NSAIDs) and COX-2 inhibitors were
shown to be ineffective in the treatment of neuropathic pain ’.

One of the reasons for the need for high dosages is poor bioavailability of the drugs. In
our previous work, we demonstrated that by directing the COX-2 inhibitor celecoxib (CXB) to
macrophages by natural phagocytosis of the theranostic nanoemulsion formulation, both reduced
systemic exposure and increased overall drug efficacy were achieved >3, In these studies, a
single intravenous dose of celecoxib theranostic nanoemulsion (CXB-NE) delivering 0.24 mg/kg
celecoxib was found to provide 6 days of statistically significant relief from pain-like behavior
caused by surgical chronic constriction injury (CCI) of the male rat sciatic nerve >3, When
compared to oral administration, this single dose represents approximately 2,000-fold less drug
required to alleviate mechanical hypersensitivity for these 6 days >'-*. This single dose is
effective upon intravenous injection because circulating monocytes phagocytose the
nanoemulsion and then naturally aggregate at the site of neuronal injury ! or inflammatory insult
38 Instead of an effective systemic dose, which presents the drug to all tissues, the theranostic
nanoemulsion functions with macrophages acting as both a target and a vehicle. This allows for
the drug to be brought to the site of inflammation, where macrophage-specific COX-2 inhibition
attenuates the production of PGE2. While recent work has evaluated CXB-NE’s ability to reduce
inflammatory signaling in male and female mice experiencing acute inflammation resulting from
injection of Freund’s Complete Adjuvant ¥, CXB-NE has not yet been evaluated in female

neuroinflammation and neuronal injury models.
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In addition to macrophages exerting inflammatory effects at the site of injury, associated
spinal microglia are reactive to peripheral inflammation in ways that can enhance pain signaling
in the central nervous system °’. Intrathecal injection of drugs can disrupt the functional
proinflammatory role that activated microglia play in nociceptive signaling, preventing pain-like
behavior in rodents *®. However, blocking microglial cells alleviates pain in only males and not
female rodents 2°. Interestingly, in mice that lack T cells, blocking microglia leads to pain relief

in both sexes 2773

, and when T cells are restored, pain-like behavior returns only in female mice.
This points to an influential role of T cells in the development of female neuroinflammatory
pain. This is particularly interesting because during a typical neuroinflammatory response
macrophages and T cells directly interact with one another through their major histocompatibility
complex and T cell receptor, respectively. Macrophages infiltrate the site of injury within hours
to days of injury. These infiltrating macrophages release cytokines and chemokines that attract T
cells in the following days'®. Once T cells communicate with antigen-presenting cells such as
macrophages, they too contribute to the proinflammatory or anti-inflammatory milieu. Other
studies have seen that without the infiltration of phagocytic cells such as macrophages, T cells
are unable to infiltrate the nerve'?. These observations reinforce the need to assess the influence
of CXB-NE on macrophages and their relationship to the role of T cells in the
neuroinflammatory response in both males and females.

In this study, we examined sex-specific relief from neuroinflammation and
hypersensitivity following CCI injury achieved by COX-2 inhibition from a single intravenous
injection of CXB-NE. This is of particular importance, because NSAIDs have been previously

thought to be ineffective for neuroinflammatory pain relief at non-toxic dosages®’. We found that

male and female rats experiencing CCI of the sciatic nerve exhibited quantitatively equivalent
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mechanical hypersensitivity as measured by the von Frey technique. When male and female CCI
rats were given the same intravenous injection of CXB-NE, male rats exhibited a complete
reversal of their mechanical allodynia persisting for five days, whereas female rats achieved only
partial relief over the same time course. We also examined the presence of immunological cells
within the fasciculated sciatic nerve such as CD68-positive macrophages, CD3e-positive T cells,
CD4-positive cells, and CD8-positive cells to explore the sex differences between their
involvement in inflammation, and the effect of treatment on their presence. Even though males
and females exhibit quantitatively the same level of hypersensitivity to nerve injury as well as
both having increased macrophages following CCI, the female response to the therapeutic
nanoemulsion is quantitatively and qualitatively different, revealing previously unknown
pharmacodynamic differences between male and female COX-2 inhibition in

neuroinflammation.

3.2 Results
3.2.1 Treatment Effect on Mechanical Allodynia

Mechanical sensitivity was measured every other day prior to and after CCI surgery on the
sciatic nerve using the up-down von Frey method !4+ (Fig. 3.1a). Once CCI was performed,
male and female rats exhibited quantitatively equivalent withdrawal thresholds across the
experimental time course, ultimately exhibiting hypersensitivity averaging approximately 2-3 g,
which dropped from a baseline of ~16 g (Fig. 3.1b, ¢). The injection of drug-free nanoemulsion
(DF-NE) on day 8 did not exacerbate or alleviate mechanical hypersensitivity in either male or
female rats (Fig. 3.1b, c). When CXB-NE was administered to male rats, significant mechanical

hypersensitivity was relieved for 5 days post administration (Figure 3.1b) (Treatment x Time F77,
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759 = 8.906, p < 0.0001; day 10 p =<0.0001, day 12 p =< 0.0001, day 14 p=<0.0001). A
similar bell curve response, representative of relief from hypersensitivity, could be seen in
females beginning with the first measurement taken after injection on day 10 and lasting until
day 16. However, the female response to CXB-NE was attenuated when compared to males,
reaching statistically significant relief for 1 day at day 12 (Fig. 3.1c) (Treatment x Time F77,750 =
8.906, p <0.0001; CXB-NE vs CCI p =0.0031, CXB-NE vs DF-NE p = 0.0073). At days 10 (p
=0.0061) and 12 postsurgery (p < 0.0001), this relief was significantly different between the

male and female CXB-NE groups (Fig. 3.1d).
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Figure 3.1. Mechanical hypersensitivity caused by CCI and the difference in pain relief from

celecoxib-loaded nanoemulsion (CXB-NE). a. Timeline of animal behavior and drug
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(Figure 3.1 continued) administration for both male and female groupings. b. Male hyperalgesia
and allodynia was significantly relieved for at least 5 days following CXB-NE administration
compared to both the CCI and DF-NE treatment groups. ¢. Female allodynia and hyperalgesia
were significantly relieved 1 day after CXB-NE administration via tail vein injection compared
to the CCI and DF-NE treatment groups. d. Summary of the sex differences in pain relief in
drug-treated CCI animals at days 10, 12, and 14, with females (pink) experiencing significantly
less relief than males (blue). Data is displayed as averages + SEM. * < 0.05, ** <0.01, *** <
0.001, **** <(.0001. Number of animals included at 12 days post CCI (Sham & =4, @ =4,
CCId=6,9=5DFNEJ&=35,2=4, CXBNE & =6, @ = 6). Number of animals included at
18 days post CCI (Sham & =4, 2 =5,CCl 8 =5,9=5DF-NEJ =6, 2 =5, CXBNE & =5,
Q@ =4). Male and female behavioral data was compared using a two-way ANOVA with a

Tukey’s post hoc analysis.

3.2.2 Assessment of Cellular Involvement of Neuroinflammation

Both males and females treated with CXB-NE experienced the peak of their relief from
mechanical hypersensitivity four days following injection (Fig. 3.1b, ¢); therefore, a subset of
animals were sacrificed on day 12 to examine the changes in the infiltration of immune cells at
the site of injury on that day. A second set of animals of both sexes were sacrificed on day 18 to
examine cellular infiltration once relief from hypersensitivity had dissipated. The status of the
estrous cycle in the females did not affect the results as all the females appeared to be on the
same cycle (Fig Al.1). Furthermore, given that female rats have a 4-day estrous cycle, and that
the female progression to and degree of hypersensitivity perfectly matches that of the males (Fig

3.1b, ¢), it appears that the estrous cycle is not playing a significant role in influencing the rat’s
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behavior for these conditions. Because CXB-NE is phagocytosed and delivered by infiltrating
macrophages, the presence of the infiltrating macrophages, which would have the most direct
effect on the nerves was quantified in the sciatic nerve (Fig. 3.2 and Fig. A2.2)

During maximum relief at day 12, the sham surgical control had few if any CD68-
positive (CD68+) macrophages detected within the sciatic nerve in either sex (Fig. 3.2b, ). Once
CCI was performed, a significant number of infiltrating macrophages could be detected in the
sciatic nerve in both males and females (Fig. 3.2¢, g). CCI animals that received an injection of
drug free nanoemulsion (DF-NE) exhibited a level of CD68+ macrophages (Fig. 3.2d, h) that
was similar to that seen in CCI only animals (Fig. 3.2¢, g). The animals that were given CXB-NE
had a significant reduction in the number of infiltrating macrophages at the site of injury (female
F3,15=28.99, p < 0.0001; male F3,17 =30.10, p <0.0001) when compared to their CCI (female p
=0.0450, male p = 0.0019) and DF-NE (female p = 0.0175, male p = 0.0006) counterparts (Fig.
3.2e, 1). While day 12 CCI females treated with CXB-NE presented with a significant reduction
in the number of infiltrating macrophages compared to their CCI and DF-NE same sex
counterparts, they interestingly had significantly more macrophages than males treated with
CXB-NE (Fs,5=1.732, p = 0.0088). Assessment of the near infrared DiR signal from the
nanoemulsion revealed no significant difference between the percentage of macrophages that
phagocytosed the nanoemulsion, as observed between the sexes (Fig. 3.3).

Once male and female CXB-NE rats returned to mechanical hypersensitivity by day 18,
the level of macrophage infiltration was equivalent to that of DF-NE treated animals as well as

CCI animals that received no treatment (Fig. A2.2)
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Figure 3.2. Day 12 macrophage infiltration after CCI decreases significantly in both male and
female injured nerves treated with CXB-NE. However, CXB-NE treated females exhibited
significantly more infiltrating CD68+ cells than similarly treated males. a. Average number of
CD68+ macrophages per region of interest (ROI) across sex (male-blue, female-pink) and
condition. Data is displayed as averages = SEM. * < 0.05, ** < 0.01, *** <0.001, **** <

0.0001. b. - i. Immunofluorescence staining for CD68+ macrophages in the sciatic nerve. Data
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Figure 3.2 (continued) was analyzed using a two-way ANOVA and a Tukey's post-hoc analysis.
Sex differences between treatment was done using For treatment, sex effects were examined

using an unpaired two-tailed t-test.

52% NE

47% NE

Average # Cells per ROI

DF-NE CXB-NE
CD68, NE

Male

Female

Figure 3.3. Nanoemulsion is equally phagocytosed by both male and female macrophages a.
Nanoemulsion is taken up by 47-52% of macrophages regardless of sex or treatment. DF-NE n =
5 (male), 4 (female); and CXB-NE n = 6 (male), 6 (female). b., ¢., & d. CD68+ macrophage in
male sciatic exhibit internalized nanoemulsion DiR signal (d.), as do infiltrating macrophages in

the injured female sciatic nerve e., f., & g. with detectable DiR nanoemulsion (g.).

In order to examine the influence of the decreased number of inflammatory macrophages

on other immune cells resulting from CXB-NE treatment, we examined the cell-specific
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expression of CD3e, CD4 and CD8 by immunohistochemistry. When the sciatic nerve was
examined 12 days post CCI, the majority of the CD3e+ T cells were localized to the epineurium
(Fig. 3.4b, Fig. 3.4f), and little to no T cells were found within the nerve bundle itself in either
sex or any condition (Fig. 3.5). While examining CD3e positive T cells, tissues were also co-
stained for CDS to visualize cytotoxic T cells that were positive for both CD3e and CD8 '? (Fig.
3.4d, 3.4h), as well as CD4 to visualize helper T cells that were positive for both CD3e and
CD4” (Fig. 3.4c, 3.4g). Even though the vast majority of T cells were localized in the
epineurium of both males and females (Fig. 3.4b, 3.4f), cells singularly stained with CD8 could
be seen infiltrating the fasciculated nervous tissue (Fig. 3.4d., 3.4h). We chose to quantify these
CD8+ immune cells in the nerve track. Animals that underwent sham surgery had no CD8+ cell
infiltration (Fig. 3.5b, 3.5f). All animals who underwent CCI surgery with or without injection of
nanoemulsion had a significant increase in CD8+ cells (Fig. 3.5¢c-e and 3.5g-1) compared to the
sham surgical control. Although there was no significant effect of CXB-NE treatment on CD8+
cells in either males or females, the female CCI, DF-NE, and CXB-NE groups all tended to have

a higher relative abundance of CD8+ cells at the site of injury than their male counterparts.
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Figure 3.4. T cells localize to the epineurium of the sciatic nerve a/e. Demonstrate the ability to
differentiate the fasciculated nerve from the epineurium using differential interference contrast
(DIC). b/f. The CD3e pan-T cell marker shows localization of T cells in the epineurium. ¢/g.
Shows that the CD4 subtype marker (red) co-localizes with CD3e (green) heavily in the
epineurium with sparse occasional CD4 only staining occurring within the fasciculated nerve.
d/h. Shows that CDS (red) occasionally co-localizes with CD3e in the epineurium but also is
more frequently present without CD3e within the fasciculated nerve. Panels d and h are located

from a different slide than panels a-c and e-g due to compatibility of primary antibodies.
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Figure 3.5. CD3e+ T cells are present at a low density in the fasciculated nerve; their number
unchanged by CCI surgery, DF-NE or CXB-NE drug delivery. Data is displayed as averages +
SEM. Sham n = 3 (male), 4 (female); CCI n =5 (male), 5 (female); DF-NE n = 4 (male), 4

(female); and CXB-NE n = 5 (male), 4 (female).
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Figure 3.6. CD8+ cells are recruited to the site of injury after CCI and recruitment is not
significantly affected by CXB-NE treatment. a. CD8+ cell recruitment into the injured nerve by
sex (female-pink, male-blue). Data is displayed as averages = SEM. * < 0.05, ** < 0.01, *** <
0.001, **** <(0.0001. b.-i. Immunofluorescence staining for CD8+ cells in the sciatic nerve.
Sham n =4 (male), 4 (female); CCI n = 6 (male), 5 (female); DF-NE n =5 (male), 4 (female);

and CXB-NE n = 6 (male), 6 (female). Data was analyzed using a two-way ANOVA and a
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Figure 3.6 (continued) Tukey's post-hoc analysis. Sex differences between treatment was done

using For treatment, sex effects were examined using an unpaired two-tailed t-test.

3.3 Discussion

Here, we demonstrate that under the same surgical conditions of nerve injury (CCI), male
and female rats exhibit transitions to quantitatively equivalent hypersensitivity. Furthermore, we
demonstrate for the first time that in females, a single low-dose injection of CXB-NE can reduce
neuroinflammation and mechanical hypersensitivity. However, this reduction is not as effective
as in male rats similarly treated 3!*3>57_ We are therefore able to investigate how female
neuroinflammation and associated hypersensitivity can be attenuated using celecoxib
nanotherapy. This is noteworthy because previously, the use of COX-2 inhibitors were not
thought to be effective in treating female neuroinflammation at non-toxic dosages’’. The
histological observations reveal that the density of infiltrating macrophages at the site of
neuronal injury correlates with behavioral hypersensitivity. CCI females that were treated with
CXB-NE exhibited a significant reduction in the number of infiltrating macrophages in the
injured nerve as compared to female controls and behaviorally, they exhibited attenuated
hypersensitivity. However, females did not achieve the same degree of relief from
hypersensitivity as that observed in males similarly treated. Correspondingly, while the CXB-NE
treated females had fewer infiltrating macrophages at the site of injury than the females
experiencing hypersensitivity, they nonetheless exhibited a higher degree of inflammation than
males. Assessment of the phagocytosis of the theranostic nanoemulsion revealed that there was
equivalent engulfment of therapeutic by macrophages between sexes. Thus, these observations

led us to investigate whether CXB-NE would alter the infiltration of other immune cells into the
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site of injury, such as T cells, which have been shown to be sexually dimorphic at influencing
inflammatory pain 2", Taken together, the use of CXB-NE COX-2 inhibiting theranostic
nanoemulsion reveals a pharmacodynamic sex difference in neuroinflammation and relief from
hypersensitivity.

In order to examine sex differences in mechanical hypersensitivity relief, both male and
female rats underwent CCI of the sciatic nerve. Mechanical withdrawal was measured before and
after treatment with the theranostic nanoemulsion. Furthermore, to examine the involvement of
inflammatory cells, the affected sciatic nerve tissues were collected at the peak of pain relief as
well as at day 18 once hypersensitivity had returned. Here, we show that male and female rats
that have experienced identical CCI of the right sciatic nerve exhibit an equivalent progression to
mechanical hypersensitivity. In other words, males and females feel the same amount of pain
with the same nerve injury. This study also found that male and female rats were both
significantly relieved with a single injection of CXB-NE (Fig. 3.1b, c). However, when these
injured male and female rats were treated with a theranostic nanoemulsion containing the
NSAID celecoxib, we showed that while females achieved significant pain relief, they did not
achieve the same level of pain relief as males (Fig. 3.1d). This sex difference in pain relief
correlates with the density of infiltrating macrophages in the CXB-NE condition (Fig. 3.2). A
few studies of NSAIDS in both sexes have also seen unequal relief from NSAID usage in
females when compared to males. In one of these studies, healthy volunteers experienced
induced inflammatory pain; the authors then assessed the ability of the nonselective COX
inhibitor ibuprofen to provide relief. Here they found that male volunteers but not females

100

received analgesia!®. Chillingworth and colleagues'®! extended on these differences by

examining COX involvement in hypersensitivity in mice. They showed that in the inflammatory
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CFA model, COX-1 and COX-2 appear to play an additive role in female inflammation
formation, while in males, the pain response is mainly driven by COX-2. Another study,
exploring male and female response to CFA treatment in rats, found a similar phenomenon to
that of Chillingworth et al>* with the nonselective COX inhibitors working the best in females to
reduce allodynia and the COX-2 inhibitor working the best in males to reduce inflammation'®2,
Our study further adds to these findings by being the first to evaluate sex differences by
inhibition of COX-2 in neuroinflammation with a celecoxib nanoemulsion (CXB-NE). Here we
revealed sex differences resulting from the inhibition of COX-2 in both mechanical
hypersensitivity and the extent of macrophage-driven inflammation. The results presented here,
along with those of Chillingworth'’! and Craft'*?, indicate that inhibition of COX-2 is most
effective in providing relief for male neuroinflammation, while relief in females appear to
include involvement of COX-2 activation as well as other factors that appear to contribute to
their neuroinflammatory hypersensitivity.

While both males and females experience activation and recruitment of infiltrating
macrophages during a neuroinflammatory response of an injured nerve, females have heightened
responses to PGE2 postinjury ', This fact along with the fact that there are more infiltrating
macrophages could contribute to the behavioral difference in the females treated with CXB-NE
where the relief from hypersensitivity is less than that of males receiving an equivalent dose.
Why there are more macrophages infiltrating the injured nerve in females and what other
underlying fundamental biological differences exist between males and females is unclear.
Nonetheless, this is an important finding given that COX inhibitors are one of the most
commonly prescribed pain treatments. Although NSAIDs have been shown to be effective in

reducing inflammatory pain in both sexes '*, the research on the sex-specific efficacy of

53



NSAIDs for neuroinflammatory pain has been limited. One of the challenges is that with limited
bioavailability of NSAIDs, safe systemic dosages are insufficient for providing effective therapy
for human neuropathic pain *7. Despite this fact, the composition of CXB-NE and the
nanoemulsion’s high surface-to-volume ratio increases the bioavailability of celecoxib '%°.
Coupled with the fact that the theranostic nanoemulsion is internalized in the cytoplasm of
macrophages, the cells that celecoxib can act on, the effective dosage is dramatically less than
what is needed compared to oral systemic therapy >!*4. In this way, the pharmacology of CXB-
NE allows it to be effective in treating the hypersensitivity that is associated with
neuroinflammatory pain. The increased efficacy at a low dosage avoids toxicity to off-target
tissues and organs and is achieved by cell-specific delivery of the drug precisely in the injured
tissue. To our knowledge, this is the first time that a safe systemic dosage of COX-2 inhibition
has been reported to be effective at relieving female neuroinflammatory pain.

We also explored inflammation at the cellular level during CCI neuronal injury,
demonstrating that macrophages infiltrate the injured nerve (Fig. 3.2). During maximum pain
relief from CXB-NE, macrophages are still present at the site of injury; however, there is a
significant decrease in their numbers when compared to both male and female DF-NE and CCI
conditions. Here, we reveal that the response to CXB-NE differs between males and females at
both the behavioral and cellular levels (Figs. 3.1 & 3.2). Furthermore, we show that when
hypersensitivity returns, CXB-NE treated sciatic nerves exhibit to a similar macrophage
infiltration as that of the DF-NE and CCI conditions (Fig. A2.2). This suggests that the presence
of macrophages within the nerve directly correlates to the mechanical hypersensitivity being
experienced. Furthermore, the difference in relief seen by males and females is not due to the

percentage of infiltrating macrophages carrying CXB-NE or DF-NE as equivalent nanoemulsion
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uptake was observed by both sexes (Fig. 3.3). Thus, it is not the ability to phagocytose the
nanoemulsion and, in turn, deliver the theranostic nanoemulsion to the site of injury that is
causing the difference in the relief from mechanical hyperalgesia or the level of inflammation,
but how the attenuation of COX-2 causes differing neuroimmunological communication within
the tissue for each of the sexes.

These data appear to contradict what others have reported about sex differences in
phagocytic activity 1%, However, this prior observation involved an extremely different
experimental model. A primary culture of splenic macrophages was derived from
gonadectomized lizards, the wild gecko (Hemidactylus flaviviridis), which may function
differently than macrophages in live rats. Mondal and Rai'* treated these gecko-derived
macrophages with dihydrotestosterone (DHT) or 17beta-estradiol (E2) at varying concentrations
and found differences in phagocytic activity where the lizard cell culture macrophages treated
with E2 had a higher rate of phagocytosis than those treated with DHT 06,

The transition to chronic pain is known to involve the interaction of the nervous system
and the immune system'%’; knowing that other immune cells could be affected by the attenuation
of COX-2 activity with CXB-NE>**8 we focused specifically on T cells because they appear to
have a unique contribution to female neuroinflammatory pain 2>¢7-1% Furthermore, T cells can
interact directly with macrophages during a neuroinflammatory response. Antigen-presenting
cells such as macrophages can trigger a pro- or anti-inflammatory phenotype of T cells by
affecting the cellular environment %, PGE is able to alter regulatory T cells to inhibit
activation, thereby attenuating neuroinflammation !'°. Helper T cells (CD3e and CD4 positive)
have also been shown to help decrease neuroinflammation through the use of IL-10, while the

role of cytotoxic T cells (CD3e and CDS positive) is not well known'2. While there was no
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difference between sex or treatment for the presence of T cells in the facilitated nerve (Fig. 3.5);
however, we did find that both cytotoxic and helper T cells were localized within the epineural
sheath of the sciatic nerve near the site of injury rather than within the fasciculated nerve bundle
(Fig. 3.4). Considering that these T cells appear to be confined to the epineural sheath, they
nonetheless may influence neuropathy from afar via cytokine signaling rather than direct
communication with the neurons themselves. IL-10 is a major cytokine used to communicate
between macrophages and T cells influencing an anti-inflammatory response as well as aid in
neuroregeneration!!!. Previous work has shown that IL-10 is essentially shut down shortly after
CCI''2, These finding regarding T cells are of particular interest because the majority of studies
stating that T cells influence sexual dimorphism in the inflammatory response used indirect
methods (flow cytometry, animal knockout models, adoptive splenocyte transfers, and qPCR
26.27.73.113.114y and do not differentiate between the anatomical domains of the injured nerve.

We also observe a trend where a higher number of inflammatory cells appear to infiltrate
the site of injury of the female sciatic nerve as compared to the similarly injured male sciatic
nerve. The CCI, DF-NE, and CXB-NE conditions all exhibited higher infiltration of CD68+ and
CD8+ cells in females (Fig. 3.2; Fig. 3.6). This observation is consistent with what has been
reported by Klein and Flanagan 23, where females show stronger innate and adaptive immune
responses than males. Given that human females exhibit more autoimmune diseases ''* and

stronger reactions to immunization !¢

, it is of interest to consider that females may also have a
sex specific peripheral neuroinflammatory response. Therefore, it is important that the evaluation

of therapeutics is achieved in both sexes, as the immune responses to disease and treatment

differ.
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3.4 Conclusion
Here, we demonstrated that equivalent nerve injury results in quantitatively equivalent
hypersensitivity in males and females. Our novel finding that the celecoxib nanoemulsion, CXB-

NE, which we previously demonstrated as highly effective in males®!-3+3776

, 1s effective in
females, but with reduced potency. Given that COX inhibitors are one of the most commonly
prescribed analgesics'®, this sex differences in the response to therapy for neuroinflammation
reiterates the need for therapeutics to be examined equally in males and females. Assuming that a
given therapeutic will work equivalently in both sexes creates an opportunity for incomplete

197 Given the call to

understanding of its effectiveness or its underlying fundamental biology
action to find a novel, non-opioid analgesic'”’, the findings shown here are therefore, of great
importance. Overall, these results show that there are similarities in the inception and perception
of neuroinflammatory hypersensitivity between sexes, where both males and females report the
same degree of pain-like behavior from equivalent nerve injury. Despite this, identical treatment
with celecoxib theranostic nanoemulsion reveals a sex difference in the level of relief from
hypersensitivity pain-like behavior achieved in chronic constriction injury. These results
correlate with the sex difference in the degree of macrophage infiltration in the presence of
CXB-NE, as well as the increased number of CD8+ cells at the site of injury in females. Lastly,
our deeper evaluation of T cell involvement in neuroinflammation led to the discovery of T cells
being confined to the epineural sheath and that the cytokines that they express may influence the
injured nerves from that adjacent location. Our findings, along with others®®1°1-19_ further
emphasize the need to clarify the mechanistic differences in the action of COX inhibition on the

inflammatory milieu that result in these sex-specific differences in inflammation and in relief

from hypersensitivity and pain-like behavior.
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3.5 Material & Methods
3.5.1 Ethics Statement

Male (200 - 250 g) and female (150 - 200 g) Sprague-Dawley rats were purchased from
Hilltop Lab Animals, Inc. (Springdale, PA). These experiments were carried out following the
recommendations in the Guide for Care and Use of Laboratory Animals of the National Institutes
of Health and the regulations of the Institutional Animal Care and Use Committee at Duquesne
University under approved Protocol #1803-02 and in compliance with the ARRIVE guidelines
(https://arriveguidelines.org). Rats were acclimated and maintained on a 12:12 hour light-dark
cycle and housed on paper bedding with access to food and water ad libitum. Starting two days
prior to surgery, animals were switched onto a special diet (Research Diets, Inc., New Brunswick
NJ; Cat # AIN-93Q) to avoid autofluorescence during near infrared imaging of the nanoemulsion
in live animals. Animals were socially housed during acclimation. They were then individually
housed once von Frey behavior began (two days prior to surgery) to establish baseline behavior;

this was done to avoid rats from opening one another’s wounds following surgery.

3.5.2 CCI Surgery

Male and female rats underwent chronic constriction injury (CCI) of the sciatic nerve as
described by Bennett and Xie 7° and in accordance with our prior technique >'** to induce
neuropathic pain and inflammation. Four sutures (McKesson 4-0 Chromic Gut Sutures, Cat #
S635GX) were loosely tied around the sciatic nerve approximately 1 mm apart in CCI, DF-NE,
and CXB-NE treated animals. Sham animals underwent identical surgery to expose the sciatic

nerve, but no sutures were tied around the nerve.
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3.5.3 Estrus Cycle Tracking

Vaginal swabs were collected for 4 consecutive days in order to establish their estrus
cycle. Briefly, the vaginal canals of anesthetized rats were flushed with sterile saline and
collected on a slide. The slide was allowed to dry. Then cells were fixed with 100% methanol
and stained with 5% Giemsa stain for 20 minutes. Slides were then rinsed in diH20, dried,

mounted with Permount (FisherScientific, Cat # SP15-100), and then imaged.

3.5.4 Behavioral Testing

To assess mechanical allodynia and the effectiveness of CXB-NE, von Frey Up-Down
analysis was performed as previously described >!**7+8!_ Testing was performed every other day
including baseline behavior from 2 days before and on the day of surgery. Rodents were tested in
separate same sex cohorts. Animals were acclimated for 30 minutes in individual plexiglass
chambers with a mesh metal floor to allow access to paws. After acclimation, the left and right
hind paws were tested using calibrated von Frey filaments (Stoelting Company, Cat # 58011).
Rodents were probed with the filament in the middle of their hind paw for 3 seconds with the
filament bent to a 30° angle. Positive responses were recorded through the visualization of a flick
or quick lift. Animals were given a minimum of 30 seconds between probing of the same paw
twice. Animals were randomly assigned to their groupings, and the behavioralist was blinded to

animal treatment. Behavioral testing was scheduled as outlined in Figure 1a.

3.5.5 COX-2 Inhibiting Theranostic Nanoemulsion
The theranostic nanoemulsion used in this study was produced by microfluidization as

reported earlier >3, Briefly, celecoxib was dissolved in hydrocarbon oil, mixed with perfluoro-
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15-crown-5 ether and nonionic surfactants, and emulsified using high shear processing,
microfluidization on a M 110 microfluidizer (Microfluidics, Westwood, MA, USA). CXB-NE
and DF-NE were formulated with the near-infrared (NIR) fluorescent dye DiR and DilC18(7)
(1,1'-dioctadecyl-3,3,3",3' tetramethylindotricarbocyanine iodide) was added to hydrocarbon oil
for fluorescent detection in tissues. Nanoemulsions were sterile filtered prior to use in animals

and tested for colloidal properties, cell viability and stability as reported earlier >!%.

3.5.6 Tail Vein Injection

Intravenous injections of DF-NE and CXB-NE were performed 8 days after surgery and
following von Frey behavior analyses. Injections and near-infrared imaging inspection of
injection quality were performed as described by Saleem et al. 7®. Investigators were blinded to
the nanoemulsion treatment. Animals were anesthetized with respiratory isoflurane. Tails were
warmed in water for 1 minute to dilate the lateral veins. Tails were then dried and sterilized with
an alcohol pad. A 27G needle, bevel up, was placed distally into the lateral tail vein. Upon blood
flashback, a syringe containing 300uL of DF-NE or CXB-NE (55.5 ng of celecoxib) was
attached and slowly injected into the vein 3!**76; this dose was used for all animals. The quality
of the tail vein injection was assessed using the near infrared LI-COR fluorescent imager (LI-
COR BioSciences, Lincoln, NE). A quality injection should be cleared through the bloodstream,
leaving little to no near infrared signal in the tail, except for the possibility of a tiny dot at the
injection site. Animals with subcutaneous injections or a ruptured vein leading to an incomplete

injection were removed from the study.
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3.5.7 Tissue Processing

Rats were euthanized at the maximum relief from hypersensitivity at 12 days post CCI
(Sham 3 =4, =4,CC1 3 =6,Q2=5,DF-NE J =5, 2 =4, CXBNE & =6, Q =6) or 18 days
post CCI when the animals returned to pain-like behavior (Sham & =4, Q =5,CCI 4 =5, Q@ =
5,DF-NE & =6, ¢ =5, CXBNE Jd =5, @ = 4) by CO: asphyxiation. The sciatic nerves were
immediately collected following euthanasia. All tissues were placed in 4% paraformaldehyde in
1X phosphate buffered saline (PBS) solution at 4°C for 24 hours. Tissues were then washed with
1X PBS, transferred into 30% sucrose in 1X PBS solution and kept at 4°C until embedded.
Tissues were embedded in optimal cutting temperature compound (Tissue-Tek® OCT) and
frozen in a bath of isopentane. Frozen tissue blocks acclimated to the cryostat (-25°C) were then
sectioned on the cryostat at 20 um thickness and collected on gelatin-coated slides
(SouthernBioTech, Birmingham, AL; Cat # 100241-864). Slides were kept at -20°C until

immunofluorescence staining was performed.

3.5.8 Immunofluorescence and Image Analysis

Tissues were stained with standard immunohistochemical protocols and
recommendations of the antibody manufacturers as previously described *'34. Multistain
procedures typically include nuclear staining (DAPI) and two other primary antibodies. Primary
antibodies included an anti-CD68 *3 rabbit polyclonal antibody (ab125212) at a 1:400 dilution,
an anti-CD3e mouse monoclonal antibody (MA1-90582) at a 1:500 dilution, an anti-CD4 mouse
monoclonal antibody (ab33775) at a 1:500 dilution, and an anti-CD8 mouse monoclonal
antibody (ab33786) at a 1:100 dilution. The secondary antibodies used were ThermoFisher’s

donkey anti-rabbit Alexa Fluor 488 (A21206) and goat anti-mouse Alexa Fluor 555 (A21127),
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both at a 1:200 dilution. After the final washes, the slides were coverslipped with Prolong™
Diamond-DAPI (ThermoFisher).

Images were acquired and analyzed on a Nikon Eclipse Ni-U epifluorescence microscope
with a 20X objective using Nikon NIS-Elements BR software (Version 5.02) for DAPI, 488
(FITC), 555 (TRITC), and DIC channels. Investigators were blinded to the treatment conditions
while imaging and analyzing. Images were taken between the knots from the CCI surgery where
inflammation was at its highest. Infiltrating immune cells were only counted if present within the
fasciculated nerve bundle and not within the epineural sheath; this was determined by using the
DIC overlay.

Quantification of macrophages and T cells used 7 regions of interest (140 pm x 140 pm)
that were placed on the transmitted light image of the fasciculated axons of the sciatic nerve
using the DIC view, and then individual CD68 positive or CD3e positive cells were counted. The
average number of cells per region was compared across conditions.

When examining the percentage of CD68+ macrophages with the nanoemulsion, images
were acquired on a Nikon Ti2 Eclipse inverted Alr confocal microscope. During this analysis,
all macrophages in a field of view (212 um X 212 pum) were counted, and then the number of
those containing nanoemulsion were divided by the total number of macrophages in the field of
view. Each animal was averaged within their treatment group to determine the percent of
nanoemulsion-positive macrophages per sex and treatment.

Counting CD8-positive cells that infiltrated the fasciculated nerve required a different
approach. Here, we counted the number of positive cells within the fasciculated nerve and
divided this number by the total area counted. The cells per given area were then normalized.

Data using CD68+ tissues for CCI and 1X CXB-NE males and females was used for a power
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analysis to determine how many slides was necessary for IHC stains. An alpha value of 0.05 and

a power of 80% were used. It was determined that an n of 2-3 was needed.

3.5.9 Statistical Analysis

All statistical analyses were performed using GraphPad 9.0.2 Prism Software.
Quantification of the gram-force measures of pain-like withdrawal behavior utilizing the von
Frey up-down method used a calculation of the 50% withdrawal thresholds ™ (50% withdrawal
threshold = (10" ¥%1)/10,000)). The values for each time point, comparing sex and condition,
were then analyzed by two-way ANOVA. Tukey’s post hoc analysis for multiple comparisons of
group means was performed following two-way ANOVA. The confidence interval was 95%, and
the behavioral data displayed are presented as the mean = SEM.

The immunofluorescent imaging data comparing macrophage, CD3e+ and CD8+ cell
infiltration used two-way ANOVA to compare sex and treatment ANOVAs were used in
conjunction with Tukey’s post hoc analysis. For treatment, sex effects were examined using an
unpaired two-tailed t-test. All immunofluorescent imaging data were calculated with a
confidence interval of 95% and are displayed as the mean = SEM with individual values plotted

on the bar.
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CHAPTER 1V.

RNA-SEQ REVEALS SEX DIFFERENCES IN GENE EXPRESSION DURING
PERIPHERAL NEUROINFLAMMATION AND IN RELIEF WITH COX-2 INHIBITING
THERANOSTIC NANOEMULSION

Abstract

Given decades of neuroinflammatory research that focused on neuropathic pain only in
males, there is an urgent need to better understand pain in females. This, paired with the fact that
there currently is no long-term effective treatment for neuropathic pain furthers the need to
evaluate how pain develops in both sexes and how it can be relieved. Here we show that CCI of
the right sciatic nerve in male and female rats caused comparable levels of mechanical allodynia.
Using a novel COX-2 inhibiting theranostic nanoemulsion, both sexes achieve equivalent
sustained relief. Total RNA from affected DRG was sequenced to reveal sexually dimorphic
differential gene expression responsive to neuroinflammation and also the COX-2 inhibition that
caused relief. Of note, both males and females experience increased expression of activating
transcription factor 3 (ATF3) and VGF nerve growth factor (VGF); however, only the female
DRG shows decreased expression of both following neuroinflammatory relief. Likewise,
corticotrophin releasing hormone (CRH) expression increased in both sexes following
neuroinflammation, but only decreased during relief in males. These are a few of the distinct sex
differences in the differentially expressed genes identified in this study. Clearly, the underlying

fundamental biology of pain and pain relief is different between the sexes.
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Contribution’s statement:

In this analysis of 10X CXB-NE, Brooke Deal and Dr. John Pollock conceived and
designed the experiments in a CCI rat neuropathic model. Dr. Jelena Janjic designed the COX-2
inhibiting macrophage targeted theranostic nanoemulsion which Caitlin Crelli produced and
validated in vitro. Brooke conducted the animal experiments with the assistance of Katy Philips.
Qiagen performed the RNA extraction and RNA sequencing of the DRGs. Brooke performed all
RNAseq data analysis. Brooke performed qPCR under the guidance of William King. Brooke
and Katy (Figure 4.10) performed immunohistochemical assays. Katy and Dr. Pollock (Figure

4.10) imaged tissues and analyzed the results.
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4.1 Introduction

Until recently, the vast majority of preclinical pain studies were performed exclusively in
male rodent models with fundamental neurobiological studies exhibiting one of the biggest sex
disparities®. Even though, in humans, females are more often affected by neuropathic pain'!’- 18,
the years of disproportionate research has led the chronic pain field to develop a male-biased
literature®?. For example, a recent review of pain literature found that for nearly a decade, the
research published in a particular journal only reported results from male rodents or did not
report sex as a variable 82% of the time?. In fact, this review summarized that for 127 different
pain studies, an overwhelming 72.4% found their hypotheses to be true in males but not in
females®.

This biased body of research has skewed the understanding of pain biology and in turn led to
issues in the translational aspect of therapeutics'!*!?, Current medications to treat pain include
anticonvulsants, antidepressants, non-steroidal anti-inflammatory drugs (NSAIDs), and
opioids'?! 1221234568 ‘However, for each, their adverse side effects often limit long-term use®,
and there is a growing body of research that is revealing sex differences in drug action!?* % In
order to help develop safer and more effective therapeutics, a closer evaluation of the
development of neuropathic pain with a focus on sex differences is needed.

With the National Institute of Health’s requirement for investigators to include sex as a
biological variable (NOT-OD-15-102), more sex differences have been revealed in the
development of neuropathic inflammatory pain 2%27-73:193 There have been a handful of studies
evaluating the transcriptional differences between sexes experiencing neuroinflammatory pain

2021.126-128 Dyring neuroinflammation, investigators have seen involvement from T cells,

immune signaling pathways, changes in neuronal plasticity, as well as enrichment from other
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genes involved in the neuronal immune crosstalk. However, the differential expression of genes
that are responsive to pain relieving therapy between sexes has yet to be evaluated.

Previously, it has been thought that NSAIDs and COX-2 inhibitors were an ineffective
treatment for neuropathic pain®’, nonetheless, our studies have repeatedly shown that a novel
COX-2 inhibiting nanotheranostic nanoemulsion containing celecoxib (CXB-NE) is able to
relieve mechanical allodynia caused by neuroinflammation at low, non-toxic

31.54.55.57.58.68 In our previous work using chronic constriction injury (CCI) of the rat

dosages
sciatic nerve, we found that both males and females exhibited quantitatively equivalent
hypersensitivity after injury as well as both sexes obtaining significant relief with a single dose
of CXB-NE®. However, the amount of relief experienced is different between sexes with males
experiencing about 5 days of relief, while females given the same dose achieve only partial relief
for a shorter duration®®. Considering that COX-2 inhibiting NSAIDs are one of the most
commonly prescribed classes of pain-relieving drugs'?’, and that over 80% of US adults reported
using OTC pain medications each year'?!, careful examination of the biological differences in
pain relief between males and females is warranted.

This study elucidates transcriptional differences in the dorsal root ganglia (DRG), for male
and female rats exhibiting hypersensitivity compared to animals experiencing relief. Distinct
from our previous study®®, we find that by employing a modified 10X CXB-NE, we now can
achieve complete pain relief in females, equivalent to males. The modified 10X CXB-NE has
ten-times more celecoxib per nanodroplet than previous formulations?!-3433-57:38.68,

The goal of this study is to assess transcriptional changes in both males and females during

neuroinflammation and relief. Given that the males and females exhibit identical level of

mechanical allodynia relief, we are now able to assess how the transcriptome changes in the
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DRG following 10X CXB-NE treatment in both sexes; we are not revealing differences in the
degree of behavioral pain relief. Even though both males and females are now experiencing
similar allodynia and relief, sex differences that were evident while using 1X CXB-NE indicate
that the underlying biology is different between sexes, which is verified through this study's
results.

The sequencing of total RNA for each individual animal’s L4/L5 DRG revealed significant
differential expression in transcriptomes from naive, hypersensitive, and animals experiencing
relief. We find several hundred genes that exhibit differential expression in females in pain,
distinct from that of males. Furthermore, we find that the gene expression that is responsive to
celecoxib nanoemulsion therapy also differ between sexes. For example, the cAMP response
element-binding (CREB) protein, activating transcription factor 3 (ATF3) is differentially
expressed being increased in the pain state. However, when pain-relieving therapy from the
celecoxib nanoemulsion is present, A7F3 RNA and protein are significantly reduced in females,
but not so in males. These, and other observations demonstrate fundamental differences in the

gene expression associated with pain and pain relief between the sexes.

4.2 Results
4.2.1 Celecoxib theranostic nanoemulsion alleviates mechanical hypersensitivity caused by
neuroinflammation in both males and females

In order to assess the mechanical allodynia induced by CCI of the right sciatic nerve and
demonstrate the relief received via 10X CXB-NE treatment, von Frey up-down analysis was
used. The animal procedure timeline can be seen in Figure 1a. Briefly, baseline behavior was

acquired 2 days prior to surgery and on day 0, preceding the CCI procedure. These two days
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were averaged to give a baseline 50% withdrawal threshold of around 16-17 g for both sexes
(Figure 4.1b and c). Following CCI, all groups that underwent the procedure showed decreased
50% withdrawal thresholds that levels off at about 5 g in both sexes. Similar time courses in the
decrease in withdrawal were seen between both sexes. This indicates that both males and females
are experiencing the same degree of provoked hypersensitivity resulting from the CCI surgery.
Tail vein injections of either 10X CXB-NE or drug free nanoemulsion (DF-NE) were delivered
on day 8 following von Frey behavior analysis. Receiving DF-NE did not decrease mechanical
withdrawal threshold, nor did it produce any type of relief. On days 10 and 12, males (Figure
4.1b) and females (Figure 4.1c) both experienced significant relief when compared to their CCI
(Day 10 & p=0.0338, Day 12 3p< 0.0001, Day 109p < 0.0001, Day 129< 0.0001) and DF-NE
counterparts (Day 10 & p = 0.0404, Day 12 3< 0.0001, Day 109p < 0.0001, Day 129< 0.0001).
We also find that on day 12, the 10X CXB-NE treated males and females exhibit no statistically
significant difference in behavior as compared to their naive counterpart. Furthermore, by
assessing the female estrus cycle, we find that it does not have an overt effect on the

hypersensitivity behavior or the female response to 10X CXB-NE.
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Figure 4.1. Mechanical allodynia relieved by single dose of Celecoxib theranostic nanoemulsion
in both sexes. (a) Timeline of animal procedures, dosage treatment, and tissue collection for male
and female cohorts. Estrus swabs collected on days 8-12. (b) Male mechanical allodynia observed
post-surgery is significantly relieved following 10X CXB-NE on day 8 when compared to CCI
and DF-NE groups. Number of animals included are CCI n = 4, DF-NE n =7, and 10X CXB-NE
n = 7. (¢) Female von Frey behavioral data shows significant relief from mechanical allodynia
following theranostic nanoemulsion treatment when compared to CCI and DF-NE groups. Number
of animals included are CCI n = 6, DF-NE n = 7, and 10X CXB-NE n = 7. Data displayed as
averaged £ SEM. *< 0.05, **<0.01, ***<(.001, ****<(0.0001. Male and female behavioral data
was compared using a two-way ANOVA with a Tukey’s post hoc analysis. Figure 1a. created with

BioRender.com, and Figure 1b and c created using Prism 9.4.1.
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4.2.2 Mechanical hypersensitivity induced by neuroinflammation and relief following 10X CXB-
NE treatment causes a shift in gene expression in the DRG

The DRG corresponding to the right sciatic nerve were collected on day 12 (Figure 4.1a)
and total RNA was extracted from both the RL4 and RL5 DRG for each animal. The RNA from
the RL4 and the RL5 DRG were sequenced together as one sample per animal. Samples were
sequenced using the NextSeq High Output flow cell instrument (Illumina Inc., San Diego, CA).
An average of 74 million reads per sample were generated with lengths of 75bp; 85% of the raw
reads on average were then mapped to the Rattus norvegicus (mRatBN7.2) genome using CLC
Genomics Workbench 22.0.2 (Qiagen, Hilden, Germany).

A gene expression heatmap is used to look at the relatedness of the individual samples from
each animal and the gene clusters shared across them. CLC Genomics Workbench was used to
make hierarchically clustered heatmaps of both male (Figure 4.2a) and female (Figure 4.2b) rat
transcriptomes. Using Euclidean distance and complete linkage of clusters, the top 90 genes with
the highest coefficient of variation were used to cluster rat DRG transcriptomes by relatedness
(genes listed in Tables A3.12 and A3.13). As seen in Figure 2a, male CCI and DF-NE cluster
closest together sharing the most related transcriptomes while 10X CXB-NE animals are the least
related to the other three groups having the most unique gene expression. Figure 2b shows a
different pattern in the treated females where CCI is distinct from naive, and 10X CXB-NE and

DF-NE are most closely related.
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Figure 4.2. Heatmaps displaying the 90 genes with the highest coefficients of variation in male

and female DRGs. (a) Euclidean linkage was used to display the normalized log counts per
million (CPM) values to show the similarities and differences in male individual animals. Naive
n =3, CCIn=3, DF-NE n =3, CXB-NE n = 3. Genes are listed in Table A3.12. (b) Female

treated individual animals displayed along the x-axis separated by their Euclidean distance of
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Figure 4.2 (continued) their gene’s normalized log CPM values. Naive n = 3, CCI n = 2, DF-NE
n =2, CXB-NE n = 2. Heatmaps made in CLC Genomics Workbench 22.0.2. Genes are listed in

Table A3.13.

Differential gene expression analyses were then performed to examine those gene sets
that are differentially expressed during male neuroinflammation (CCI vs Naive), female
neuroinflammation (CCI vs Naive), male neuroinflammatory relief (10X CXB-NE vs DF-NE),
and female neuroinflammatory relief (10X CXB-NE vs DF-NE) (Figure 4.3). With the genes
filtered by fold change > + 1 and the adjusted p-value (false discovery rate (FDR)) of <0.05,
there were 2635 differentially expressed genes (DEGs) in male neuroinflammation, 977 DEGs in
female neuroinflammation, 333 DEGs in male neuroinflammatory relief, and 16 DEGs in female
neuroinflammatory relief. These gene sets were then compared between sexes to look at gene
expression changes unique to males, gene expression changes unique to females, and shared

changes in gene expression across conditions.

a. b.

Inflammation Relief
induced induced
expression expression
changes. changes

Figure 4.3. Display of comparisons made between RNA-seq generated gene sets. (a) Genes
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Figure 4.3 (continued) differentially expressed between CCI and naive of the same sex will be
termed inflammatory induced gene expression changes. When these inflammatory gene sets are
compared between sexes, genes uniquely differentially expressed in males or females can be
identified. (b) Genes differentially expressed between 10X CXB-NE and DF-NE of the same sex
will be termed relief induced gene expression changes. When these gene sets are compared
between sexes, genes uniquely differentially expressed during relief in males or females

associated can be identified. Figure made with BioRender.com.

4.2.3 Female neuroinflammation

CLC Genomics Workbench was used to perform a differential expression analysis
between female CCI DRG transcriptomes and female naive DRG transcriptomes. The genes
differentially expressed between the two would be those attributed to neuroinflammation. Whole
transcriptomes were compared and normalized using the internal normalization method of
trimmed mean of M values (TMM).

Filtering using the FDR p-value < 0.05 and fold change of greater than + 1, revealed that
a total of 977 genes were differentially expressed following CCI in the female DRG. A total of
485 genes were significantly up-regulated, and 492 genes were significantly down-regulated.
The top 25 significantly up-regulated (Table 4.1) and down-regulated (Table 4.2) genes are
shown. These DEGs were then displayed using a volcano plot in Figure 4.4a with the top 10
DEGs highlighted. By focusing on the genes that exhibit differential expression with the greatest
FDR significance, we identify some genes with very large fold-change, which represent genes

that are either turned on or off, as well as genes with modest fold-change of less than 2.
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Table 4.1. Top 25 significantly up-regulated genes in the female DRG following CCI of the

sciatic nerve.

Gene Name FDR p-value Fold Change ENSMBL ID
Npy 3.97E-42 12.38 ENSRNOG00000046449
Atf3 2.17E-23 7.83 ENSRNOG00000003745
Firt3 2.46E-23 251 ENSRNOG00000004874
Igfbp3 4.67E-15 1.8 ENSRNOG00000061910
Gap43 8.54E-15 1.58 ENSRNOG00000001528
Cacna2d1 7.36E-13 191 ENSRNOG00000033531
Kin1 1.04E-12 1.53 ENSRNOG00000012255
Stac2 2.03E-12 8.59 ENSRNOG00000004805
Gal 5.39E-12 292 ENSRNOG00000015156
Gadd45a 7.04E-12 2.25 ENSRNOG00000005615
Vip 9.71E-11 18.83 ENSRNOG00000018808
AC130970.1 1.41E-10 S ENSRNOG00000042445
Csrp3 3.07E-10 43.49 ENSRNOG00000014327
Ccl2 1.04E-09 2.76 ENSRNOG00000007159
Sema6a 2.08E-09 2.06 ENSRNOG00000004033
gene:ENSRNOG00000067276 2.18E-09 1.81 ENSRNOG00000067276
7r 2.44E-09 1.98 ENSRNOG00000065741
Prkar2b 3.04E-09 1.46 ENSRNOG00000009079
Bdnf 8.06E-09 214 ENSRNOG00000047466
Vgf 1.52E-08 2.25 ENSRNOG00000001416
Stmn4 7.06E-08 1.83 ENSRNOG00000053334
Sox11 1.17E-07 2.53 ENSRNOG00000030034
Acsl4 1.23E-07 143 ENSRNOG00000019180
Hs2st1 1.53E-07 1.44 ENSRNOG00000012549
I13ral_2 1.69E-07 1.76 ENSRNOG00000013170

Table 4.2. Top 25 significantly down-regulated genes in the female DRG following CCI of the

sciatic nerve.

Gene ID FDR Fold Change ENSMBL Gene ID
SemaZa 2.41E-21 -1.82 ENSRNOG00000007687
Igfbp6 7.15E-15 -2.12 ENSRNOG00000010977
RT1-CE16 8.18E-15 -3.45 ENSRNOG00000065254
Tagln 4.07E-11 -2.27 ENSRNOG00000017628
Iscu 9.71E-11 -1.51 ENSRNOG00000000701
Hapln4 7.04E-10 -1.9 ENSRNOG00000049949
Gsn 2.18E-09 -1.46 ENSRNOG00000018991
Lgi3 2.08E-08 -1.44 ENSRNOG00000011323
Hen2 1.02E-07 -1.46 ENSRNOG00000008831
gene:ENSRNOG00000070982 1.17E-07 -2.08 ENSRNOG00000070982
Capg 1.17E-07 -3.01 ENSRNOG00000013668
gene:ENSRNOG00000006471 1.51E-07 -1.69 ENSRNOG00000006471
gene:ENSRNOG00000062930 1.97E-07 -1.95 ENSRNOG00000062930
Fxydé 2.21E-07 -1.44 ENSRNOG00000016412
Islr 3.48E-07 -1.76 ENSRNOG00000048924
Fxyd7 3.63E-07 -14 ENSRNOG00000021067
Abhd8 3.96E-07 -1.73 ENSRNOG00000000054
Tlcd3b 4.91E-07 -14 ENSRNOG00000019914
Sptb 4.94E-07 -1.39 ENSRNOG00000006911
Kenh2 6.60E-07 -1.42 ENSRNOG00000009872
Kenc3 7.18E-07 -1.41 ENSRNOG00000019959
Fbln2 7.35E-07 -1.37 ENSRNOG00000007338
Kensl 7.67E-07 -1.67 ENSRNOG00000013681
Oazl 1.08E-06 -14 ENSRNOG00000019459
Bphl 1.08E-06 -1.92 ENSRNOG00000017577



In order to better identify which classes of genes or pathways were overrepresented by
these differentially expressed genes, a gene set enrichment analysis was performed using
Metascape (Metascape.org). Metascape combines multiple enrichment analyses platforms such
as Gene Ontology (GO) processes, Kyoto Encyclopedia of Genes and Genomics (KEGG)
pathways, Reactome gene sets, Cytoscape and NCBI. All 977 differentially expressed genes in
females were included in the pathway enrichment analysis with the upregulated genes being
evaluated in one analysis and the downregulated genes being evaluated in a second analysis.

The two lists of significantly up-regulated and significantly down-regulated genes were
analyzed separately. Figure 4b shows the top 20 enriched pathways that were significantly up-
regulated including cytokine signaling in immune system (R-HSA-1280215) and neuron
projection development (GO:0031155) among others. Figure 4c shows the top 20 enriched
down-regulated pathways including the synapse organization (GO:0050808) and the nervous

system development (R-HSA-9675108).
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Figure 4.4. Neuroinflammation in females causes differential gene expression in the affected
DRG. (a) For visual clarity the volcano plot features all of the differentially expressed genes due
to neuroinflammation in the female DRG highlighting the top 10 significantly up-regulated (red)

and top 10 significantly down-regulated genes (black). (b) Metascape enrichment analysis of the
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Figure 4.4 (continued) top 20 up regulated biological pathways following neuroinflammatory
induction. (¢) Metascape enrichment analysis of the top 20 down-regulated biological pathways

following neuroinflammatory induction.

4.2.4 Male neuroinflammation

Using a differentially expressed gene analysis as described above, expressed RNA
sequences from male CCI DRG were compared to male naive DRG to reveal differentially
expressed genes altered by neuroinflammation. From this comparison, a total of 265 genes were
differentially expressed following peripheral neuroinflammation with 126 genes significantly up-
regulated and 139 genes significantly down-regulated. The top 25 up and down-regulated genes
are featured in Tables 3 and 4 with the top 10 significantly up and down-regulated highlighted in

the volcano plot in Figure 4.5a.

Table 4.3. Top 25 significantly up-regulated genes in the male DRG following CCI of the sciatic

nerve.

Gene ID FDR Fold Change ENSMBL Gene ID
Npy 2.67E-20 5.79 ENSRNOG00000046449
Thbs1 9.51E-14 1.88 ENSRNOG00000045829
Cth 1.54E-09 149 ENSRNOG00000030715
NEWGENE _1308171 1.77E-07 1.58 ENSRNOG00000029792
RT1-Ba 5.72E-07 1.94 ENSRNOG00000000451
Atf3 1.26E-06 412 ENSRNOG00000003745
gene:ENSRNOG00000067832  1.55E-06 41.86 ENSRNOG00000067832
Lmo7 1.59E-06 1.62 ENSRNOG00000060775
Slc13a4 2.38E-06 1.63 ENSRNOG00000011184
H3f3c 2.63E-06 9.77 ENSRNOG00000032401
Phldb2 2.88E-06 143 ENSRNOG00000002171
Fybl 3.53E-06 1.85 ENSRNOG00000013886
Aldhla2 4.15E-06 252 ENSRNOG00000055049
Cp 4.44E-06 1.37 ENSRNOGO00000011913
Sema3c 7.25E-06 1.33 ENSRNOG00000006526
Fblnl 9.61E-06 1.58 ENSRNOG00000014137
Empl 1.65E-05 155 ENSRNOG00000008676
Slc6a20 3.23E-05 1.85 ENSRNOG00000068642
Thbd 3.55E-05 1.55 ENSRNOG00000004687
Cilp 4.37E-05 243 ENSRNOG00000029911
Crh 5.12E-05 335 ENSRNOG00000012703
Slc6al3 5.12E-05 1.99 ENSRNOG00000012876
Lcpl 5.12E-05 1.3 ENSRNOG00000010319
Cfb 5.12E-05 1.61 ENSRNOG00000051235
Fat4 6.83E-05 1.32 ENSRNOG00000028335
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Table 4.4. Top 25 significantly down-regulated genes in the male DRG following CCI of the

sciatic nerve.

Gene ID FDR Fold Change ENSMBL Gene ID
Egr2 1.47E-20 -2.39 ENSRNOG00000000640
Zbtb16 1.27E-12 -3.05 ENSRNOG00000029980
Myh2 1.27E-12 -8.77 ENSRNOG00000065740
Sptbn5 1.39E-10 -1.45 ENSRNOG00000059260
Tnnc2 6.32E-08 -4.81 ENSRNOG00000015155
Dbp 7.66E-08 -1.49 ENSRNOG00000021027
Ttn 1.48E-07 -2.60 ENSRNOG00000069271
Tnnt3 1.77E-07 -3.66 ENSRNOG00000020332
Mertk 1.90E-07 -1.44 ENSRNOG00000017319
Tsc22d3 4.98E-07 -1.38 ENSRNOG00000056135
Eno3 6.24E-07 -2.42 ENSRNOG00000004078
Gpd1 6.88E-07 -1.73 ENSRNOG00000056457
Sgkl 1.55E-06 -1.58 ENSRNOG00000011815
AABR07005775.1 1.55E-06 -3.71 ENSRNOG00000047124
Neb 4.44E-06 -1.7 ENSRNOG00000006783
Hif3a 7.25E-06 -5.79 ENSRNOG00000017198
Actal 7.25E-06 -3.23 ENSRNOG00000017786
Perl 8.28E-06 -1.94 ENSRNOG00000007387
Aatk 1.14E-05 -1.32 ENSRNOG00000004392
Fkbp5 1.19E-05 -1.56 ENSRNOG00000022523
Mb 1.30E-05 -5.5 ENSRNOG00000004583
Prx 1.34E-05 -1.3 ENSRNOG00000018369
Mylpf 2.18E-05 -3.55 ENSRNOG00000017645
Ntng2 3.12E-05 -1.34 ENSRNOG00000013694
Atpla3 3.38E-05 -1.28 ENSRNOG00000020263

Enriched biological processes were elucidated using Metascape gene set enrichment
analysis under express analysis parameters. Again, all 265 differentially expressed genes in
males were included in the pathway enrichment analysis with the upregulated genes being
evaluated in one analysis and the downregulated genes being evaluated in a second analysis.
Overrepresented pathways in both the up and down-regulated differentially expressed gene sets
are shown in Figure 4.5a and 4.5b. Some of the enriched up-regulated biological processes
include cytokine signaling in the immune system (R-HSA-1280215) and regulation of cell
adhesion (GO:0030155), while some down-regulated processes include myelination

(GO:0042552) and actin-filament based process (GO:0030029).
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Figure 4.5. Neuroinflammation in males causes differential gene expression in the affected
DRG. (a) For visual clarity the volcano plot features all of the differentially expressed genes due

to neuroinflammation in the male DRG highlighting the top 10 significantly up-regulated (red)
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Figure 4.5 (continued) and top 10 significantly down-regulated genes (black). (b) Metascape
enrichment analysis of the top 20 up-regulated biological pathways following neuroinflammatory
induction. (¢) Metascape enrichment analysis of the top 20 down-regulated biological pathways

following neuroinflammatory induction.

4.2.5 Female neuroinflammatory relief

Differential gene expression brought on by peripheral neuroinflammatory relief in
females (Figure 4.1c) was examined using CLC Genomics Workbench and comparing the
transcriptomes from female 10X CXB-NE DRG and female DF-NE DRG. Using the same
filtering parameters of FDR p-value < 0.05 and a fold change greater than +1, this analysis
showed a total of 16 DEGs. Of the 16 DEGs, 6 of them were significantly up-regulated (Table
4.5) and 10 of them were significantly down-regulated (Table 4.6). These 16 significant DEGs

are featured on the volcano plot in Figure 6a.

Table 4.5. Most significantly up-regulated genes in the female DRG following

neuroinflammatory reduction via COX-2 inhibition.

Fold

Gene ID FDR Change ENSMBL Gene ID
Myom3 1.10E-04 9.43 ENSRNOG00000032994
Grhl3 8.06E-04 13.29 ENSRNOG00000029427
Txnip 2.92E-03 1.35 ENSRNOG00000021201
Hba-a3 4.00E-02 2.51 ENSRNOG00000047321
Sptb 0.02 1.31 ENSRNOG00000006911
Gas213 0.03 1.3 ENSRNOG00000063755
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Table 4.6. Most significantly down-regulated genes in the female DRG following

neuroinflammatory reduction via COX-2 inhibition.

Gene ID FDR Fold Change ENSMBL Gene ID
Assl 3.44E-04 24 ENSRNOG00000008837
Vgf 4.22E-04 -1.63 ENSRNOG00000001416
Atf3 8.06E-04 -2.09 ENSRNOG00000003745
Sox11 1.35E-03 -1.66 ENSRNOGO00000030034
Lcelf 2 8.47E-03 -5.85 ENSRNOG00000066187
Sema6a 1.00E-02 -1.67 ENSRNOG00000004033
AABR07007068.1 2.00E-02 -1.3 ENSRNOG00000017438
Gadd45a 3.00E-02 -1.49 ENSRNOG00000005615
Jun 4.00E-02 -1.28 ENSRNOG00000026293
Rbp4 5.00E-02 -1.68 ENSRNOG00000015518

Metascape gene enrichment analysis using all 16 differentially expressed genes was
performed as described earlier. The two separate lists of up-regulated DEGs and down-regulated
DEGs did not show any enriched biological processes for up-regulated genes involved in female
neuroinflammatory relief; however, 6 enriched biological processes were revealed from the
down-regulated genes. These enriched biological processes include PID ATF-2 pathway (M166)

and cellular response to growth factor stimulus (GO:0071363).
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Figure 4.6. Neuroinflammatory relief via COX-2 inhibition in females causes differential gene
expression in the affected DRG. (a) For visual clarity the volcano plot features all of the
differentially expressed genes due to neuroinflammatory relief in the female DRG highlighting
the top 6 significantly up-regulated (red) and top 10 significantly down-regulated genes (black).
(b) Metascape enrichment analysis of the down-regulated biological pathways following

neuroinflammatory reduction via COX-2 inhibition.

4.2.6 Male neuroinflammatory relief

Differential gene expression analysis comparing male 10X CXB-NE DRG transcriptomes
to male DF-NE DRG transcriptomes was performed as described in previous sections. This
comparison led to a gene list of 333 differentially expressed genes when males were
experiencing neuroinflammatory relief (Figure 4.1b) compared to their drug free counterparts. Of

these 333 differentially expressed genes, 302 were significantly up-regulated and 31 were
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significantly down-regulated. The top 25 of these significantly up-regulated and down-regulated
genes are featured in Tables 7 and 8 with the top 10 of each being highlighted in the volcano plot

in Figure 4.7a.

Table 4.7. Top 25 most significantly up-regulated genes in the male DRG following

neuroinflammatory reduction via COX-2 inhibition.

Fold

Gene ID FDR Change ENSMBL Gene ID
510029 9.37E-30 5.68 ENSRNOG00000011483

5100a8 4.11E-28 6.24 ENSRNOG00000011557
Mmp8 2.84E-20 7.53 ENSRNOG00000009907
Ngp 1.18E-18 52 ENSRNOG00000024330
Ighm 7.44E-17 3:2 ENSRNOG00000034190
Ccl21 3.78E-16 4.15 ENSRNOG00000034290
Slc4al 2.75E-13 3.69 ENSRNOG00000020951
Fenb 8.83E-13 5.16 ENSRNOG00000009342
Ccn3 1.45E-12 277 ENSRNOG00000008697
Mfap4 1.60E-12 241 ENSRNOG00000045683
NEWGENE_1308171 3.27E-11 1.45 ENSRNOG00000029792
Mpo 2.04E-10 5.12 ENSRNOG00000008310
Ptprc 2.46E-10 1.81 ENSRNOG00000000655
AABRO07060872.1 4.76E-10 45 ENSRNOG00000049829
Serpinblb 5.34E-10 11.78 ENSRNOG00000034229
Mki67 5.34E-10 222 ENSRNOG00000028137
Ccen2 1.13E-09 2.03 ENSRNOG00000015036
Sell 1.25E-09 3.82 ENSRNOG00000002776
Lyz2 1.25E-09 1.67 ENSRNOG00000005825
Prg2 3.12E-09 431 ENSRNOG00000008394
RatNP-3b 4.14E-09 7.22 ENSRNOG00000038135
Hemgn 1.29E-08 3.6 ENSRNOG00000009436
Slfn4_1 1.39E-08 2.24 ENSRNOG00000057092
Plac8 6.24E-08 3.18 ENSRNOG00000002217
Acta2 1.26E-07 1.77 ENSRNOG00000058039
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Table 4.8. Top 25 most significantly down-regulated genes in the male DRG following

neuroinflammatory reduction via COX-2 inhibition.

Gene ID FDR Fold Change ENSMBL Gene ID
Dbp 8.42E-15 -1.72 ENSRNOG00000021027
Prim1 3.56E-05 -2.01 ENSRNOG00000031993
Hmgb1 6.42E-05 -2.03 ENSRNOG00000058908
Per1 9.79E-05 -1.53 ENSRNOG00000007387
Zbtb16 2.66E-04 -1.89 ENSRNOG00000029980
Gjc3 5.34E-04 -1.29 ENSRNOG00000001329
Sgkl 6.90E-04 -1.3 ENSRNOG00000011815
Clvsl 1.03E-03 -2.39 ENSRNOG00000006919
Chrna3 1.92E-03 -1.38 ENSRNOG00000013829
Acer2 1.95E-03 -1.52 ENSRNOGO00000007637
Nptx1 2.13E-03 -1.23 ENSRNOG00000003741
Crh 3.52E-03 -21.61 ENSRNOG00000012703
Trim45 4.35E-03 -2.29 ENSRNOG00000015347
AABR07034445.1 7.52E-03 -2.27 ENSRNOG00000038610
Ntngl 7.98E-03 -1.25 ENSRNOG00000031136
Kif9 8.75E-03 -1.23 ENSRNOG00000014215
SemaZa 8.99E-03 -1.23 ENSRNOG00000007687
RGD1564899 0.01 -2.20 ENSRNOG00000049942
Nrld1 0.02 -2.20 ENSRNOG00000009329
Gnail 0.02 -1.21 ENSRNOG00000057096
Kengl 0.03 -1.39 ENSRNOG00000054314
Chst2 0.03 -1.19 ENSRNOG00000047734
Slitrk2 0.03 -1.19 ENSRNOG00000011562
Svip 0.03 -1.19 ENSRNOGO00000037137
Ncam?2 0.03 -1.19 ENSRNOG00000002126

Enriched biological processes were evaluated with Metascape gene annotation and
analysis resource under the express analysis settings. All 333 differentially expressed genes were
included in the analysis split into two runs of upregulated and down regulated differentially
expressed genes. The enriched biological processes from the up-regulated gene list are shown in
Figure 7a with the two top enriched biological processes being neutrophil degranulation (R-
HSA-6798695) and leukocyte migration (GO:0050900). The down-regulated differentially

expressed genes influenced by neuroinflammatory relief enriched pathways such as neuron
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projection development (GO:0031175) and cellular response to steroid hormone stimulus

(GO:0071383).
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Figure 4.7. Neuroinflammatory relief via COX-2 inhibition in males causes differential gene
expression in the affected DRG. (a) For visual clarity the volcano plot features all of the

differentially expressed genes due to neuroinflammatory relief in the male DRG highlighting the
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top 10 significantly up-regulated (red) and top 10 significantly down-regulated genes (black). (b)
Metascape enrichment analysis of the top 20 up-regulated biological pathways following
neuroinflammatory reduction via COX-Figure 4.7 (continued) 2 inhibition. (¢) Metascape
enrichment analysis of the top 9 down-regulated biological pathways following

neuroinflammatory reduction via COX-2 inhibition.

4.2.7 Shared and unique gene expression changes across male and female neuroinflammation

and relief.

888 15

emale Relief DEGs

Male Inflammatory DEGs

Male Relief DEGs

Female Inflammatory DEGs

Figure 4.8. Venn diagrams of differentially expressed genes in each sex and shared genes in
male and female neuroinflammation and relief. (a) Male and female differentially expressed
neuroinflammatory genes compared between sexes for unique characteristics to males or females
and those shared between sexes. Within each sex, neuroinflammatory gene sets originated from
CCI vs naive transcriptome comparisons. (b) Neuroinflammatory relief gene expression profiles
of males and females were compared for shared features and those unique to a sex. Within each
sex, neuroinflammatory relief gene sets originated from 10X CXB-NE vs DF-NE DRG

transcriptome comparisons.
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Figure 4.9 Venn Diagram of differentially expressed genes using p-value < 0.05. (a) Male
and female differentially expressed genes due to neuroinflammatory induction. (b) Male and

female differentially expressed genes due to celecoxib theranostic nanoemulsion treatment.

Once the DEGs from male and female neuroinflammation and relief had been revealed,
they were then compared and are presented in a Venn diagram generated by CLC Genomics
Workbench (Figure 4.8). Again, only genes with an FDR p-value < 0.05 and fold change of
greater than £1 are included. Less stringent restrictions on gene filtering such as using a p-value
rather than an FDR p-value < 0.05 does provides a larger list of differentially expressed genes in
both the inflammatory and relief gene sets for each sex (Figure 4.9 and Tables A.3.6 - A3.9). The
raw p-value list shows a possible group of other genes to consider. However, a p-value assumes
that 5% of all tests will be false positives, and when the number of tests increases like it does in a
bioinformatic study like this one there is a need for more stringent guidelines. For this data
analysis, FDR p-value was used to reduce false positive results. This is because, FDR p-value
more conservatively assumes that 5% of all significant genes will be a false positive rather than

5% of the tests.

88



Following the induction of peripheral neuroinflammation by CCI of the right sciatic
nerve there were 977 DEGs in the corresponding female dorsal root ganglia. Of these DEGs, 888
were unique to female neuroinflammation while 89 of them were shared with male
neuroinflammation. DEGs distinctive to males from peripheral neuroinflammation included 176
genes (Figure 4.8a).

In contrast, during 10X CXB-NE driven neuroinflammatory relief from hypersensitivity,
male dorsal root ganglia exhibited 333 DEGs while females have 16 DEGs (Figure 4.8b). In our
analysis, males and females shared 1 common significant DEG following treatment, which was
hemoglobin alpha, adult chain 3 (Hba-a3).

These shared and sex associated genes were then examined for changes of expression
between sexes following peripheral neuroinflammation and relief. A select group of them are
listed in Table 9. Some of these include corticotrophin releasing hormone (CRH), which
significantly increases in both sexes following CCI, but is down-regulated only in males
following 10X CXB-NE treatment. There is also activating transcription factor 3 (ATF3), which
was upregulated in both sexes following peripheral neuroinflammation, but only significantly
down-regulated in females following 10X CXB-NE treatment (Table 4.9). ATF3 was also
analyzed by quantitative PCR of the RNA extracted from the dorsal root ganglia to reveal

equivalent trends of differential expression (Appendix Figure A3.1).
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Table 4.9. List of differentially expressed genes that show unique patterns across sex and or

treatment. Table information adapted from output data table from Metascape.com.

GO:0061394 regulation of transcription
from RNA polymerase II promoter in
Activating response to arsenic-containing Transcription factors: ~ Up regulation of ATF-3 in
A t f3 transcription factor substance; GO:1903984 positive Basic domains; both males and females
2 regulation of TRAIL-activated Predicted intracellular following CCI, down
apoptotic signaling pathway; proteins regulated with relief in
GO:1903121 regulation of TRAIL- females

activated apoptotic signaling pathway

GO:0106089 negative regulation of cell
adhesion involved in sprouting
angiogenesis; GO:0106088 regulation of Predicted intracellular Up regulated in both sexes
S 6 Semaphorin 6A cell adhesion involved in sprouting proteins following CCI, down
€maoa angiogenesis; GO:1900747 negative regulated with relief in
regulation of vascular endothelial females

growth factor signaling pathway

Up regulated in both sexes
V f VGEF nerve growth GO:0043084 penile erection; Predicted secreted following CCI, down
g factor inducible GO:0007620 copulation; GO:0002021 proteins regulated with relief in
response to dietary excess females
GO:0003345 proepicardium cell Disease related genes;
fibronectin leucine  migration involved in pericardium Human disease Up regulated in both sexes
rich morphogenesis; GO:0003344 related genes: following CCI. No change
Fl r t3 transmembrane pericardium morphogenesis; Endocrine and with relief

protein 3 GO:0060973 cell migration involved in ~ metabolic diseases:
heart development Hypothalamus and

pituitary gland disease

GO:0042322 negative regulation of
circadian sleep/wake cycle, REM sleep; Up regulated in both sexes
C h corticotropin GO:0010841 positive regulation of Predicted secreted following CCI, down
r releasing hormone circadian sleep/wake cycle, proteins regulated with relief in
wakefulness; GO:0042321 negative males
regulation of circadian sleep/wake

cycle, sleep
GO:0006269 DNA replication, synthesis Up regulated in males
P J 1 DNA primase of RNA primer; GO:0006270 DNA  Predicted intracellular following CCI, down
rnm subunit 1 replication initiation; GO:0006261 proteins regulated with relief in
DNA-templated DNA replication males
Disease related genes;
Human disease
related genes: Nervous
GO:0032287 peripheral nervous system system diseases: Other = Down regulated in both
P Periaxin myelin maintenance; GO:0043217 nervous and sensory sexes following CCI, no
x myelin maintenance; GO:0022011 system diseases;  significant change with drug
myelination in peripheral nervous Human disease
system related genes: Nervous
system diseases:
Neurodegenerative
diseases; Predicted
intracellular proteins

Disease related genes;
GO:0030049 muscle filament sliding; Human disease Up regulated in females
M h 2 Myosin heavy GO:0033275 actin-myosin filament related genes: following CCI, down
y chain 2 sliding; GO:0070252 actin-mediated cell Musculoskeletal  regulated in males following
contraction diseases: Muscular CCI
diseases; Predicted

intracellular proteins

GO:1903612 positive regulation of Disease related genes;
calcium-dependent ATPase activity; = Predicted intracellular
troponin T3, fast G0:1903610 regulation of calcium- proteins; Human Up regulated in females
T nn t3 skeletal type dependent ATPase activity; GO:0003009 disease related genes: following CCI, down
skeletal muscle contraction Congenital regulated in males following
malformations: Other CCI
congenital
malformations

Further examination of unique gene expression between male and female

neuroinflammation and relief was investigated by immunofluorescent staining for the ATF3
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protein. While examining the affected dorsal root ganglia recovered from animals on day 12,
ATEF3 protein was observed in all conditions. Naive DRG of both males and females appeared to
have low levels of this CREB protein dispersed in the cytoplasm (Figure 4.10a, d, and g). Once
CCI was performed and neuroinflammation is evident at day 12, ATF3 presence increased and
nuclear condensation is apparent 12 days after injury (Figure 4.10b and e). The apparent
progression of ATF3 protein accumulation in the nucleus is evident in Figures 10g, h, and 1.
Following 10X CXB-NE treatment, which provided relief from mechanical allodynia, ATF3
expression decreased in both sexes (Figure 10c and f) with greater reduction evident in the
female dorsal root ganglia neurons where no nuclear condensation was observed (Figure 10c).
Examination of injured sciatic nerve at day 12 reveals some co-localization of ATF3 in CD68

positive macrophages (Figure 10j, k, and 1).
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Naive Celecoxib NE

Drug-free NE

Female

Male

ATF3 expression progresses from ATE3 co-expression with CD68
cytoplasmic to nuclear in DRG positive macrophages in Sciatic Nerve

ATEF3 DAPI ATF3 DAPI ATF3 DAPI ATEF3 DAPI CD68 DAPI ATEF3 CD68 DAPI

Figure 4.10. ATF3 protein expression changes in the ipsilateral DRG following
hypersensitivity (DF-NE) and with relief (10X CXB-NE). Tissue recovered on day 12. (a) and
(d) Naive DRG tissue with dispersed ATF3 located throughout the cytosol. (b) and (e) ATF3
increased expression and condensing in the nucleus following neuroinflammatory
hypersensitivity. (¢) Disappearance of nuclear condensation of ATF3 following treatment in
females. (f) Decreased nuclear condensation of ATF3 following 10X CXB-NE treatment in
males. (g) Cytoplasmic ATF3 localization. (h) Beginning of condensation of ATF3 in the
nucleus of the cell body. (i) Concentrated levels of nuclear ATF3. (j) Positive ATF-3 in

macrophages of the sciatic nerve. (k) The same field of view as j, revealing positive staining of
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Figure 4.10 (continued) macrophages with the anti-CD68 pan-marker. (I) Co-localization of

ATEF3 staining within CD68 positive macrophages within the sciatic nerve.

4.3 Discussion

This study set out to examine how allodynia induced by peripheral neuroinflammation causes
changes in the transcriptome of the peripheral nerve cell bodies and associated cells of the dorsal
root ganglia and how RNA expression is changed when this allodynia is relieved by a novel
COX-2 inhibiting theranostic nanoemulsion. Here, we show that even though males and females
develop quantitively similar hypersensitivity along the same time course (Figure 4.1), the gene
expression within the affected dorsal root ganglia are distinct. While we also observe that there
are some differences in RNA expression evident between individuals of the same sex and
treatment group (Figure 4.2), we resolve statistically significant differences between sexes. For
example, of more than 1,000 genes that exhibited differential expression in both males and
females experiencing neuroinflammation, only 89 are shared between the two sexes (Figure
4.8a). Furthermore, with 10X CXB-NE providing equivalent mechanical hypersensitivity relief
in both males and females, differences in changed gene expression are yet again evident between
the sexes. Examining the differences in gene expression is beginning to reveal some of the
fundamental similarities and sex differences in the cellular response to injury and differences in
response to pain-relieving drug therapy. These are crucial findings given that there still no
sufficient treatments for chronic neuroinflammatory pain, and the fact that there still remains a
biased literature base towards male focused research leaving the molecular mechanisms of

female neuroinflammation even more poorly understood??.
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4.3.1 Mechanical allodynia relief from NSAID theranostic nanoemulsion

In order to evaluate the transcriptomic changes associated with peripheral neuroinflammation
and the relief from a theranostic nanoemulsion, CCI of the right sciatic nerve was performed for
both sexes. Our previous work has seen that decreasing the neuroinflammatory response such as
decreasing the overall number of infiltrating macrophages at the site of injury through treatment
with CXB-NE has correlated to decreased mechanical hypersensitivity®'>*, Quantifying
mechanical allodynia by von Frey technique reveals that as compared to the naive and base-line
responsive of 16-17 g force for withdrawal for both male and females, both sexes develop
equivalent hypersensitivity averaging around 5 grams of force as the 50% withdrawal threshold
(Figurelb and c). This means that following identical surgeries, both sexes experienced
equivalent levels of neuroinflammatory pain. Furthermore, once a single dose (2.4 mg/kg) of the
COX-2 inhibiting theranostic nanoemulsion was administered on day 8 (Figure 4.1a), both males
and females received multi-day relief from pain-like hypersensitivity (Figure 4.1b and c). In fact,
at day 10 (& p=0.0919, Qp = 0.3908) and day 12 (& p = 0.8712, Qp = 0.8643) there is no
longer a significant difference in behavior between drug treated animals and their naive
counterparts. With the male and female rats experiencing similar levels of mechanical allodynia
(CCI and DF-NE) and similar levels of relief (10X CXB-NE) on the day of tissue recovery, the
analysis of RNA transcription during neuroinflammation and relief reveals associated changes in
gene expression. While we have previously observed a sex difference in relief from CCI using
celecoxib theranostic nanoemulsion®, that study used a lower dose of celecoxib in the
nanoemulsion droplets. Here, the higher drug loading in this new formulation completely closes

the gap in relief with both sexes experiencing quantitatively identical alleviation. Previously
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demonstrating that there is a sex difference in the degree of relief from the lower celecoxib dose
unequivocally revealed that males and females are responding to pain and pain-relief differently.
While others have begun to examine the sex differences in neuroinflammatory induced

126,21, 127. 128 or baseline sex differences in the naive DRG?, this is the first study examining

pain
the transcriptomic sex differences in neuroinflammatory relief by an effective COX-2 inhibitory

treatment.

4.3.2  Male transcriptome changes in the DRG following CCI

Following peripheral nerve injury, the associated ganglia are impacted, and transcriptional
changes occur due to interactions with glial cells, immune cells, and adjacent neuronal
cells!'*13% This crosstalk impacts neuronal hypersensitivity leading to the perception of pain!!3,
We have previously seen immune cell infiltration in the DRG>*, and the findings in this study
suggest that following neuroinflammation that immune cells have an impact on transcriptional
regulation of the DRG (Figure 4.5b and c). Specifically, genes such as neuropeptide y (NPY),
thrombospondin-1 (THBS-1), complement factor h (CFH), and activating transcription factor 3
(ATF3) are up regulated following neuroinflammation in the male DRG (Table 4.3). These genes
ultimately result in the production of proteins that influence the inflammatory response!3!-134,

Some genes such as NYP and THBS-1 are known to induce phagocytosis of damaged cells by
macrophages and neutrophils respectively!*> 133, NYP is also well known to affect cell migration,

cytokine secretion, and cell adhesion'??

. Other genes such as CFH have been shown to prevent
the inflammatory response from overreacting and protect un-damaged cells by keeping the

compliment system turned off'**. ATF3, a member of the cAMP response element binding

(CREB) protein family, has been shown to be both a repressor and an activator of the immune
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response depending on the circumstances'®!. Other studies have also seen ATF3 to be
significantly upregulated following peripheral nerve injury indicating its importance in
maintaining this inflammatory balance in the neuroimmune response?!. Overall, stable changes
in gene expression following peripheral neuronal injury can be seen to be a balance in
maintaining an allostatic balance!*® while increasing the inflammatory response to facilitate
tissue repair and regeneration.

Because of this damage, down regulation of myelination and cytoskeleton dynamics during
Wallerian degeneration is known to occur following peripheral nerve injury’. During Wallerian
degeneration, injured peripheral nerves signal to phagocytic immune cells and Schwann cells to
phagocytose dying and damaged cells. During this process, the damaged axon retracts distally,
and myelination significantly decreases’. These activities are seen to be enriched in the down
regulated processes in this study (Figure 4.5c) as well with genes involved in myelination, such
as early growth response 2 (EGR2) and zinc finger and BTB domain containing 16 (ZBTB16),
both being significantly down regulated following CCI of the right sciatic nerve (Table 4.4).
EGR?2 is a DNA binding transcription factor known to regulate Schwann cell myelination by

regulating other genes involved with myelination'3®

. ZBTBI16 is primarily known to be involved
with neuronal differentiation; however, a recent study found it to be detrimental to neocortical
myelination when knocked out of oligodendrocytes!*’. Cytoskeleton genes such as spectrin beta,
non-erythrocytic 5 (SPTBNY5), who's role is in cytoskeleton dynamics and signaling, is also seen
to be down regulated'3®. Interestingly, cytoskeleton elements seen in muscle and muscle

contraction are also found to be down regulated in the DRG following injury (Myosin heavy

chain 2 (myh2)"*°, troponin C2 (Tnnc2)'*°, and Troponin T3 (Tnnt3)'*"). This could indicate
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multiple uses for these cytoskeleton components not only in muscle contraction but also in

neuronal remodeling.

4.3.3 Female transcriptome changes in the DRG following CCI

Our understanding of the development of female neuropathic pain is just beginning to evolve,
but from this past decade of research revealing both similarities and differences in the underlying
biology is apparent as compared to neuropathic pain in males?!. As with male
neuroinflammation, female neuroinflammation also has up-regulation in the involvement of
immune modulators such as NPY’3? and ATF3'3! (Table 4.1). This increase in ATF3 in both
sexes following nerve insult is in agreement with other transcriptional studies looking at sex
differences following peripheral nerve injury?"'**. However, we see a higher fold change of
RNA expression in females (7.83) compared to that seen in males (4.12) (Tables 4.1 and 4.3).
This heightened gene expression in females when compared to males is also seen with NYP
where animals that have undergone CCI have 5.79-fold change in males when compared to
naive, but a 12.38-fold change in female neuroinflammation. In addition, other up-regulated
enriched pathways in females following CCI include increased cytokine signaling in the immune
system and microtubule processing (Figure 4.4b).

Some of these genes that are up-regulated and exhibit involvement in microtubule processing
include Fibronectin leucine rich transmembrane protein (FLRT3) and growth associated protein
43 (GAP-43) (Table 4.1). FLRT3 has previously been seen to be upregulated in the DRG
following peripheral nerve injury and modulates neuron growth!'>, While GAP-43 is expressed
in growing neurons, once retrograde axonal transport has been interrupted it is associated with
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neuron regeneration’ *°. The increased gene enrichment in microtubule processing in females is

97



contradictory to what was observed in male neuroinflammation where a down regulation of
myelination and decreased cytoskeleton dynamics were seen to be enriched, corresponding with
Wallerian degeneration. This is not to say that Wallerian degeneration is not affecting the female
DRG as well, but perhaps this process of clearing cellular debris is occurring differently in the
female neuropathy than in the male. Further histological examination will be required to resolve

this.

4.3.4 Macrophage associated COX-2 inhibitory effect causes transcriptional differences in the
associated male DRG

While examining the transcriptomic changes uniquely associated with male mechanical
allodynia relief, several enriched pathways come to light with one being an increased expression
for neutrophil degranulation (Figure 4.7b). Neutrophils, under normal circumstances, have an
antimicrobial role in clearing pathogens and cellular debris through phagocytosis, degranulation,
and NETosis!*. Once differentiated in the bone marrow they bear the CXCR2 motif and are held
in the bone marrow by the CXCL12 ligand until signaled for by granulocyte colony stimulating
factor (G-CSF)'*. Macrophages at the injury are signaled to release G-CSF by the calcium
binding proteins SI00A8 and S100A9, which in turn initiate the neutrophil chemotaxis and then
support the degranulation of enzymes such as myeloperoxidase (MPO). Our study shows
upregulation of all of these components including CXCR2, CXCL12, S10048, S10049, and
MPO. Neutrophil’s presence is typically associated with acute inflammation, and their function
is complete within 24 hours and then they are eliminated by macrophages once complete!*.
However, some recent studies have found that neutrophils can exhibit anti-inflammatory

properties bearing the arginase 1 (Argl) protein and have been termed N2 type neutrophils'*®.
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Another study built off of this found that immaturely delayed neutrophils expressing Argl also
had enriched TgfbI and excreted higher levels of nerve growth factor (NGF)!#’. Our study also
sees a 2.42-fold increase of Argl gene expression, 2.46-fold increase in NGF, and a 1.4-fold
increase in 7gfb suggesting that these N2 anti-inflammatory neutrophils could also be present in
the DRG. While it needs to be independently confirmed, it is interesting to consider that the
relief in neuroinflammatory pain allows for a second set of neutrophils with the N2 phenotype to
enter the DRG.

Down regulation of some enriched biological pathways were also present when mechanical
allodynia was relieved including regulation of system processes (Figure 4.7¢c). One of the genes
enriched in the regulation of system processes was corticotrophin releasing hormone (CRH).
CRH was up regulated in male neuroinflammation (33.5-fold) and significantly down regulated
only with male neuroinflammatory relief (-21.61-fold). Although CRH is primarily studied in the
central nervous system, recent studies in the peripheral nervous system have shown it to be
analgesic'*; however these studies look at administration of corticotrophin releasing factor

Systemica11y149, 150, 151, 152

rather than endogenous CRH function. Although our findings are
counterintuitive to what these other studies have seen, Reinhold and colleagues using the CCI
model saw that the most changed gene expression following DRG damage due to CCI was
CRH'3. Our findings are in agreement with this, showing the CRH’s function endogenously may
differ from its systemic effect. Although CRH is seen to also increase 34.48-fold following CCI

in our study, it is only the males that have a significant decrease in CRH following mechanical

allodynia relief; thereby, reveling an unknown pharmacodynamic sex difference.
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4.3.5 Macrophage associated COX-2 inhibitory effect causes transcriptional differences in the
associated female DRG

Females experiencing neuroinflammatory relief were affected very differently than males
only showing 16 DEGs compared to 333 DEGs in males (Figure 4.8) (limit of FDR p-value <
0.05 and fold change of greater than = 1); however, there were quite a few genes that were
upregulated during mechanical allodynia and reduced when mechanical allodynia was relieved.
Some of these genes include ATF3, Transcription factor JUN (JUN), and VGF nerve inducible
factor (VGF).

VGF is a peptide that is increased with nerve growth factor and highly expressed in the
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peripheral and central nervous system following neurpathy'>*. And some studies administrating

VGF peptide intrathecally have seen that it is associated with peripheral mechanical

hypersensitivity!'>

. Our study, as well as others have seen VGF to be transcriptomically
increased in both the male and female DRG following peripheral neuroinflammatory induction®'.
However, here we see that only in the female DRG is VGF significantly reduced following
treatment (-1.63-fold). Soliman and colleagues have written an extensive review about VGF and
its increase in expression being undoubtedly related to inducing neuropathic hypersensitivity.
They suggest that targeting VGF derived peptides may be a possible therapeutic for pain
relief'>*; our studies support this claim that when VGF is reduced in females, mechanical
hypersensitivity follows suit.

Another interesting enriched biological process is the PID ATF2 Pathway with ATF3, JUN,
and Semaba following within it. ATF 3 will be extensively discussed in the next section;

however, JUN also has distinct roles in regulating neuroinflammatory pain. JUN is the gene

encoding the c-Jun transcription factor highly associated with c-Jun N-terminal kinase (JNK).
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The JNK pathway’s typical role is in stress signaling within the cell. It has been observed to be
upregulated following spinal nerve ligation in both the spinal cord and DRG and has a linked

156 When an inhibitor to JNK was administered

role in maintaining neuropathic hypersensitivity
intrathecally via osmotic pump, a reversal of mechanical allodynia was observed'*°. Here in
females, we also see that JUN is significantly down regulated when female neuropathic pain is

relieved by 10X CXB-NE. This suggests that the JNK pathway can both relieve pain'>®, but also

is reduced when neuroinflammatory pain is reduced.

3.6 CREB protein involvement in the sex differences of neuroinflammation and mechanical
hypersensitivity relief

One of the most interesting finds in this study was the involvement of the CREB protein
ATF3 and the sex differences that were evident in the gene expression between components of the
pathway during neuroinflammation and relief. ATF3 is significantly upregulated in the DRG of
both sexes following neuroinflammation, but only significantly down regulated in females
following treatment.

ATEF3 is a member of the CREB protein transcription factor family, which can be activated
during an immune response by ER stress, cytokines, chemokines, hypoxia, DNA damage, and
growth factors'>’. In turn, CREB proteins can lead to the activation of different toll-like receptors
(TLRs)'3!. ATF3 activation in a macrophage is known to down regulate the inflammatory response
under normal conditions by regulating Th17 T cells, decreasing inflammatory cytokines (IL-6, IL-
12b, and IL17) and promoting macrophage survival'®!. Interestingly, one study found that not only
does the ATF3 protein regulate immune response, but it also is able to bind to the promotor of the

Ptgs2 gene, which transcriptionally regulates the COX-2 enzyme!>®. We find that some of the
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CD68 positive macrophages in the injured sciatic nerve co-express ATF3 (Figure 4.101). Because

Ptgs2 is involved in a regulatory feedback loop with its product prostaglandin E2'>°, it is intriguing
to consider how attenuating the activity of the COX-2 enzyme in a macrophage with our novel
COX-2 inhibiting theranostic nanoemulsion may play a role in influencing gene transcriptional

changes, specifically with the CREB pathway components (summarized in Figure 4.11).
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Figure 4.11. COX-2 feedback loop transcriptionally regulated by ATF3. TLR4 is activated by

cellular debris from neuronal injury as well as certain cytokines, which then activates parts of the
MAPK signaling cascade as well as NF-«B. Production of PGE2 provides a positive feedback loop
to support continued production of prostaglandin, which further support increased immune cell
infiltration and activation. Model influenced by our research and multiple citations'3!!3%16° Figure

made with BioRender.
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ATF3 has been previously shown to also express unique functions in neuronal cells.
Following nerve injury, ATF3 responds as an immediate early gene with transcription taking place
to help regulate the neuronal response to inflammation'®!. For example, assessing skin incision
injury on female rats revealed that ATF3 was upregulated in the DRG; Dil, placed at the site of
injury facilitated the identification of the specific neuronal cell-bodies that innervate the injury'®2.
The ATF3 upregulation persisted for weeks following the injury'®?. Our results show that ATF3
transcription and protein expression correlates with pain and pain relief suggesting increased
expression of ATF3 could be involved in transcriptionally altering the nerve cells in ways that
contribute to their hypersensitivity.

Mechanistically, our COX-2 inhibitor therapeutic may function indirectly to decrease
ATF3 production in neurons (Figure 4.10) by decreasing overall PGE: in the cellular milieu, thus
attenuating the PGE2 feedback loop (Figure 4.11).

In the naive DRG in both sexes, low levels of the ATF3 protein can be seen cytoplasmically
located in neuronal cell bodies (Figure 4.10a and d). Following neuroinflammatory induction,
RNA-seq detected significant increases in ATF3 with a 7.83-fold increase in the female DRG and
a 4.12-fold increase in the male DRG when compared to the respective naive (Tables 4.2 and 4.3).
Our observation is consistent with a similar study that also saw this sex difference following CCI
induction where females had increased 4TF3 expression compared to males?'.

In injured tissue, ATF3 protein can be seen to progressively congregate in the nucleus of
DRG neurons (Figure 4.10h) until it is densely located within (Figure 4.101). We observed the
highest number of neurons with ATF3 dense nuclear stains in those samples experiencing

neuroinflammatory induced allodynia (Figure 4.10b and e), and reduced levels in those who
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received 10X CXB-NE treatment (Figure 4.10c and f). Similarly, RNA-seq detected a significant
decrease (2.09-fold) in ATF3 expression in females treated with 10X CXB-NE while an increase
in ATF3 (2-fold) was evident in treated males. This difference is again seen in other CREB
pathway components downstream to ATF-3 such as Jun with both males and females having
increased levels of expression following neuroinflammation (1.6-fold in females and 1.31-fold in
males), but again, only females having significantly decreased expression of Jun following 10X
CXB-NE treatment (-1.28-fold) while males again have a slight increase in expression of Jun
(1.26-fold). IL-6, which is also downstream in the CREB response pathway, shows this similar
pattern but at a more amplified manner in females (24.04-fold increase) when compared to males
(3.77-fold). IL-6 is known to prevent FoxP3 expression in T helper cells'®*; perhaps this change
in IL-6 expression in females may in fact contribute to a pro-inflammatory role by not allowing T
helper cells to differentiate into regulatory T cells. Following treatment, females again have

decreased /L-6 regulation (-4.56-fold) when comparing 10X CXB-NE to DF-NE, while males

again have a slight increase in expression (2.03-fold).

4. Conclusion

Given that neuropathic pain currently has no effective long-term treatment, and that female
neuropathic pain has been under studied, the need to evaluate the differences between male and
female neuroinflammation and relief is warranted. This study elucidates some of these differences
in the dorsal root ganglia transcriptome of male and females experiencing mechanical
hypersensitivity and also while experiencing relief. Here we show that male and female rats who
have undergone CCI of the right sciatic nerve experience similar levels of mechanical allodynia

while a novel 10X COX-2 inhibiting theranostic nanoemulsion is able to provide sustained relief

104



equally to both males and females. This means that the transcriptomic differences seen between
sexes are not due to different levels of pain or relief from pain, rather that they are due to sexual
dimorphic expression of regulatory pathways. Some genes of interest playing unique roles in male
neuroinflammation and relief include CRH as well as genes associated with neutrophil
degranulation. While in females, some of the key genes include ATF3, JUN, and VGF. Overall,
this study reveals that even though males and females may experience similar levels of neuropathic
pain and can achieve equivalent relief from an NSAID, the basic underlying biology of how this

occurs differs.

4.5 Materials and Methods

4.5.1 Animal Use and Ethics

The following experiments were carried out at Duquesne University, Pittsburgh, PA, USA,
in compliance with the recommendations in the Guide for The Care and Use of Laboratory
Animals and the regulations of the Institutional Animal Care and Use Committee (IACUC) under
the approved protocol #2009-07 as well as the animal care and use review office (ACURO) for
the Department of Defense (DM190725.e001, approved 12/21/2020).

Male and female Sprague Dawley rats were purchased through Hilltop Lab Animals, Inc.
(Springdale, PA). Once received, animals were acclimated for 1 week and then handled for 1 week
by the animal behavioralist prior to use. Prior to the experiment beginning, animals were socially
housed; animals were individually housed once baseline von Frey behavior began (2 days prior to
surgery). Individual housing was done to keep rats from opening one another’s incisions. Animals
were kept on a 12:12 h light-dark cycle with access to food and water ad libitum. Special diet

(Research Diets, Inc., New Brunswick, Nj; Cat # AIN-93G) was used to avoid interference of
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autofluorescence during near infrared imaging of the nanoemulsion. The number of animals used
was based on a power analysis of our previous studies using 1X CXB-NE.

Groups used in this study included male and female naive, CCI, DF-NE, and 10X CXB-
NE. Naive animals were selected instead of sham animals due to wanting data to be comparable
to other published work?! that examine CCI and sex differences in a way that reveals differential
gene expression resulting from neuropathic injury and quantified hypersensitivity. Additionally,
our previous work has shown that by 12 days after sham surgery at the sciatic nerve both

cytokines'!? and the infiltration of macrophages*’ do not differ between sham and naive.

4.5.2 Up-down von Frey behavior

Cohorts of all male or all female rats were tested separately for hypersensitivity with the von
Frey technique. In each case, behavioral analysis was assessed every other day before and
following surgery as outlined in Figure 1a. Behavioralist was blinded to any treatment received.
Rodents were first acclimated for 30 minutes in individual plexiglass containers with mesh floors.
Once testing began, the left and right hind paws were probed with calibrated von Frey filaments
(Stoelting Co., Catalog # 58011). Filaments (1.202 g, 1.479 g, 2.041 g, 3.630 g, 5.495 g, 8.511 g,
15.136 g) were applied to the hind paw at a 30-degree angle and for 3 seconds to look for positive
(quick lift, flick, vocalization) or negative responses. If no response, the next largest filament
would be used. If positive response, the next smallest filament would be used. This pattern
continued until 4 responses were collected after the change in response such as used previously’
81,68,54.51 No less than 30 seconds separated probing of the same paw twice. The gram force of
the 50% withdrawal threshold was then calculated using Chaplan’s 50% withdrawal threshold

formula’*.
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4.5.3 Chronic Constriction Injury (CCI)

Neuroinflammation and mechanical hypersensitivity was induced via CCI as described by
Bennet and Xie’® and as previously done in our lab!>* 68 Surgery was performed under
isoflurane anesthesia. The surgical area was first clipped of hair and sterilized with iodine and
alcohol. An incision through the skin was made just beneath the right femur bone. The biceps
femoris and gluteus superficialis were then bluntly separated to expose the right sciatic nerve.
The sciatic nerve was freed from surrounding connective tissue and 4 sutures (McKesson 4-0
Chromic Gut Sutures, Catalog # S635GX) were loosely tied around the sciatic nerve
approximately 1 mm apart. Muscles were closed with sutures and skin was stapled close with 9

mm autoclips (Braintree Scientific, Catalog # NC9281117).

4.5.4 COX-2 Inhibiting theranostic nanoemulsion

13868 with some

The therapeutic was produced by Janjic lab as reported earlier
modifications, the CXB-NE had drug concentration of 2.4mg/mL, 10X higher than in earlier

studies.

4.5.5 Tail Vein Injection

10X CXB-NE or DF-NE was delivered via tail vein injection on day 8 following surgery as
previously described’®. The theranostic nanoemulsion is tagged with the near-infrared (NIR) DiR
(1,1'-dioctadecyl-3,3,3’,3'-tetramethylindotricarbocyanine iodide) dye. Accuracy and quality of
the tail vein injection can therefore be assessed using live animal NIRF imaging. Briefly, under
anesthesia, the rat’s lateral tail veins were dilated by placing the tail into a warmed water bath. A

27G needle was inserted into the lateral tail vein, and blood flashback was observed. Slowly, 300
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uL of either 10X CXB-NE (55.5 micrograms of CXB) or DF-NE was injected into the tail vein®"
5468 The same dosage of celecoxib was used for all animals®®. The injection quality was then
assessed using the LI-COR Pearl Imager (LI-COR Biosciences, Lincoln, NE). A quality injection
exhibits clearance from the site of injection leaving little to no NIRF signal in the tail. Any animals
with 10X CXB-NE or DF-NE remaining in the tail from a ruptured vein or subcutaneous injection

were removed from the study.

4.5.6 Estrus Cycle Tracking

Female’s estrus cycle was tracked for four consecutive days (days 8 — 12 post-surgery) in
order to track the estrus cycle and establish where in estrus cycle the individual was when receiving
treatment. During this procedure, females were briefly anesthetized with isoflurane, vaginal canals
were flushed with saline, and collection was allowed to dry on a slide. Once dry, slides were fixed
with 100% methanol and stained with 5% Geisma stain for 20 minutes. Slides were then rinsed
briefly with water and allowed to dry before mounting with Permount (FisherScientific, Cat #
SP15-100). Using Cora and colleague’s description of the estrus cycle®?, each female’s cycle was

established.

4.5.7 Dorsal Root Ganglion (DRG) Collection

Rats were euthanized on the 12" day following surgery at the peak of their mechanical
hypersensitivity relief (Figurelb and c). Rats were euthanized by COz asphyxiation, and the right
L4 and L5 DRG were immediately dissected. DRG that were to be sequenced were placed into
RNA/ater™ stabilizing solution (Invitrogen, Catalog # AM720) and solution was allowed to

permeate tissue for 24 hours at room temperature. The RL4 and RL5 DRG of the same animal
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were then combined into a new tube and stored at -20°C until shipment to Qiagen for RNA
extraction, library preparation, and sequencing.

DRG that were to be used for immunohistochemistry were placed into 4% paraformaldehyde
(PFA) in 1X PBS solution for 24 hours at 4°C. DRG were then placed in 30% sucrose solution in
1X PBS and kept at 4°C. Tissues were embedded in optimal cutting temperature (O.C.T.)

compound and 20 pm frozen sections were collected on gelatin coded slides.

4.5.8 Sample preparation

RNA isolation was performed under contract by Qiagen as follows; RL4 and RL5 DRG were
homogenized for RNA extraction using the RNeasy Plus Universal Mini Kit (Qiagen, Hilden,
Germany). In order to include small RNAs, manufacturer instructions for the kit were followed

using the Qiagen Purification of Total RNA Containing miRNA appendix C.

4.5.9 Library preparation and sequencing

Approximately 400 to 500 ng of extracted RNA was first heat fragmented, and then separated
from any unwanted ribosomal RNA (rRNA) using the QIAseq FastSelect rRNA and globin
deletion kit (Qiagen, Hilden, Germany). Samples were quality controlled by checking the RNA
integrity number (RIN®) gathered from the Agilent D1000 ScreenTape System (Agilent
Technologies, Santa Clara, CA). Using the QIAseq Stranded Total RNA Library Kit (Qiagen,
Hilden, Germany), library preparation was done. Briefly, sequencing adapters were added, and
cDNA was amplified using PCR. All libraries were pooled in equimolar concentrations. Following

the manufacturer’s protocol, library pools were clustered on the surface of a flow cell before
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sequencing on a NextSeq High Output flow cell (Illumina Inc., San Diego, CA) instrument (2x75,

2x8).

4.5.10 Bioinformatics analysis of RNA-seq data (Mapping and Differential Expression Analysis)

RNA-seq fastq data files were received by the authors from Qiagen and imported into CLC
Genomics Workbench 22.0.2 (QIAGEN, Hilden, Germany). Data contained 3 naive animals per
sex, 3 CCI & and 2 CCI @, 3 DF-NE & and 2 DF-NE @, as well as 3 10X CXB-NE & and 2 10X
CXB-NE @. CLC was then used for quality assessment, alignment with the Rattus norvegicus
genome (mRatBN7.2.106), heatmap comparisons, differential expression analyses, volcano plots,
and Venn diagram comparisons of the differentially expressed genes.

Mapping was done under the CLC Genomics Workbench default settings in the forward
direction. Genes included in most-mapping analyses had an adjusted p-value, false discovery rate
(FDR), 0of < 0.05 and a fold change greater than =1. TMM normalization is internally used for DE,
heatmaps, and principal component analyses (PCA).

To identify genes that were regulated by neuroinflammation (CCI vs Naive) or relief (10X
CXB-NE vs DF-NE) in each sex, DE analyses were performed. These gene sets that were
differentially changed by neuroinflammation or relief were then compared between sexes as shown

with Venn diagrams to see which genes are shared or distinct to a sex under these conditions.

4.5.11 Enrichment Analysis
Metascape (metascape.org) was used for enrichment analyses. Metascape is updated monthly
and incorporates Gene Ontology (GO) processes, Kyoto Encyclopedia of Genes and Genomics

(KEGG) pathways, Reactome gene sets, Cytoscape and NCBI as well as other publicly available
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resources all incorporated into one platform®*. This allows for reduced redundancy among
ontology terms.

All differentially expressed genes were included and split into up or down regulated gene sets
of differentially expressed genes due to neuroinflammation or relief by sex. These were then
imported into Metascape using the express analysis version with the default settings. Enrichment

heatmaps and protein interaction networks were then visualized for interpretation.

4.5.12 cDNA conversion and RT-qPCR validation

RNA received from Qiagen was converted to cDNA using the Verso cDNA conversion kit
(ThermoFisher Scientific, Waltham, MA; AB-1453/A). RNA (500 ng) conversion was performed
at 42°C for 1 hour and then inactivated for 2 minutes at 65°C. cDNA conv ersion was confirmed
to be successful via PCR using GAPDH primers and visualization on an agarose gel.

Real time quantitative PCR (RT-qPCR) was done to verify gene expression changes in a
subset of genes (ATF3 and Semab6a). Maxima SYBR Green/ROX qPCR Master Mix (2X)
(ThermoScientific, Catalog # K0221) was used on the Step One Plus qRT-PCR Instrument
(Applied Biosystems, Waltham, MA). Primers are listed in Supplementary table 1. Briefly, 250 ng
of template DNA was used in a 25uL reaction. Following the manufacturer’s protocol, 40 cycles

were run under the two-step reaction protocol. List of primers listed in Appendix A.3 Table A3.1.

4.5.13 Data Deposition

Fastq files are stored on the Mac in the Pollock Lab as well as on Pollock’s personal

external hardrive. Data analysis files are stored within CLC on Pollock’s laptop.
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4.5.14 Immunofluorescent Staining and Confocal Imaging
Fluorescent staining was performed using a rabbit anti-ATF3 primary antibody (Millipore

Sigma, Burlington, MA; Cat # HPA001562) at a 1:500 dilution in combination with Alexa
Fluor™ 555 donkey anti-rabbit poly-clonal antibody (ThermoFisher Scientific, Waltham, MA;
Cat # A31572) secondary antibody. CD68 macrophage detection was done using a mouse
monoclonal IgGl anti-CD68 antibody (Bio-Rad, Hercules, CA; Cat # MCA341R) at 1:500
dilution in combination with Alexa Fluor™ 488 Goat anti-mouse poly-clonal antibody
(ThermoFisher Scientific, Waltham, MA; Cat # A21121) following our standard protocols®®.

Briefly, slides were fixed in 4% paraformaldehyde for 15 minutes and then washed in 1X
PBS. Next slides were permeabilized in 0.3% Triton X-100 for 15 minutes, washed, and then
blocked in 5% normal donkey serum (NDS) for 1 hour at room temperature. Primary was then
diluted in 5% NDS and allowed to incubate on the slides over night at 4°C. The next day, slides
were washed, and secondary antibody diluted into 5% NDS was incubated on the tissue for 2
hours at room temperature. Slides were nuclear stained and mounted using ProLong™ Gold anti-
fade reagent with DAPI (Invitrogen, Waltham, MA; Cat # P36935).

Images were acquired on a Nikon Ti2 Eclipse inverted A 1r confocal microscope using a 40X
1.3 NA oil objective. Images were acquired using 3D Z-stacks through the entire DRG section.
Images were then converted to a maximum intensity projection image in order to visualize signal
throughout the whole section. All images were taken using the same exposure, gain, and LUTs

settings.
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CHAPTER V
DISCUSSION AND CONCULSIONS

Throughout the work presented in this dissertation, there is clear evidence that how males
and females respond to peripheral neuropathic inflammation and how treatment changes the
neuroinflammatory response to provide hypersensitivity relief are different. Seeing the initial sex
differences in behavioral response with 1X CXB-NE gave insight to biological differences,
which were then evident through the differentially expressed genes between drug treated males
and females. COX-2 inhibiting theranostic nanoemulsion appears to shift the cellular
environment at the site of injury which then leads to transcriptional changes at the DRG. Even
though behaviorally, using 10X CXB-NE, males and females appear to behave the same, this
study, along with others, reveal sex specific changes in the biology of neuroinflammation and

now relief.

5.1 The use of chronic constriction injury and von Frey behavioral analysis to measure
neuropathic pain-like behavior

In order to study neuropathic inflammatory hypersensitivity (which is an analog of pain
sensation) and the relief from hypersensitivity, a model of neuroinflammation needed. One well-
established peripheral neuroinflammatory model is the chronic constriction injury model.
Chronic constriction injury of the rat sciatic nerve was established in 1988 by Bennet and Xie”>,
and has been a standard technique ever since. The Pollock Lab has effectively used the CCI
model of the rat sciatic nerve to study neuroinflammation and relief*’48:31:5455:57.68.112 'C([ is a

form of complex regional pain syndrome II (CRPS II) where injury to a peripheral nerve causes

long lasting neuropathic pain; more specifically, it is a model of compression induced CPRS
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I1'64 165 CCI is one of the only peripheral neuropathic pain models where the nerve remains

intact!¢*

, which allows for the animal’s use of the limb, even though it is hypersensitive. The
sciatic nerve is often used because the sciatic nerve is the largest nerve in the body, making it
easily visible, as well as it is easily accessible with minimal damage to other tissues'®®. An
additional advantage is that the sciatic nerve has afferent sensory nerves that innervate the paw
pad making it possible to measure hypersensitivity to pressure, temperature, and chemical
stimuli'®®,

This study assessed mechanical allodynia induced by CCI and the relief achieved when
CXB-NE was administered. This was made possible by using the von Frey behavioral assay
where blunt filaments of calibrated forces are applied to the palm of the hind paw looking to see
if it elicits a response of lifting, flicking, or licking!'®®!¢7. The up-down version of analysis looks
to predict at what gram force does the rat respond 50% of the time’*. If this value is significantly
decreased compared to what the animal’s baseline withdrawal threshold is, the animal is deemed
hypersensitive or that they are experiencing allodynia.

Our previous studies have been able to successfully induce mechanical allodynia in male
Sprague Dawley rats to a 50% withdrawal threshold of about 5 grams by day 8 post-CCI>!-345557,
This developmental timeline of neuropathic allodynia using CCI is comparable to what has been
seen by other labs using rats of corresponding ages and timelines®>!'*1%%, The studies included in
this dissertation (Figure 3.1 and Figure 4.1) both align with our lab’s own timeline as well as

others showing male Sprague Dawley rats 50% withdrawal threshold to be anywhere between 3-

5 grams of force by day 8 post-CCI induction.
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5.1.1 Similar patterns of hypersensitivity in males and females

There is a debate between neuropathic pain researchers on whether age matched females
experience higher levels of mechanical allodynia following induction of neuroinflammation of
the peripheral nerve’’. To begin, age matched male and female Sprague Dawley rats typically
vary quite a bit in weight from one another with females of 7 weeks old being close to 180-190 g
and males being close to 250-260 g (Hilltop Lab Animals Growth Chart). This weight
discrepancy only continues to grow as both sexes age'® being close to 200 g difference around 1
year of age (Hilltop Lab Animals Growth Chart). In rodent studies, some researchers have
detected females to experience higher levels of neuropathic allodynia and hyperalgesia, while
others have not seen this difference’>!”°. A difference in the ability to withstand larger forces
may be due to differences in sizes. Others have accredited hypersensitivity differences to the
rodent species (mouse, rat), strain, age, and neuroinflammatory model; however, there is no
overall conclusion surrounding whether these sex differences are accepted norms!'’%!7!,
Furthermore, in humans, there is a broad understanding that females report neuropathic pain
more often’’. This could be due to the societal and cultural acceptance of gender norms, or it
could be due to underlying biological differences®’. This remains to be further explored.
In the studies presented here, even though, at baseline, aged-matched males and females differ
by 1-2 grams on average in 50% withdrawal threshold, no significant difference could be
detected between the two. Males and females are also similar in the pattern of the development
of neuropathic inflammatory pain; with both sexes showing almost immediate hypersensitivity
by day 2 post-CCI as well as sustained mechanical allodynia of around 3-5 grams in 50%
withdrawal threshold by day 8 (Figures 3.1 and 4.1). Again, no sex difference could be detected

between the two. This means that in our protocol, given similar injuries, both male and female
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Sprague Dawley rats (aged 6-7 weeks) develop quantitively identical levels of mechanical
allodynia. This is a crucial finding because then both cellular and transcriptomic differences can
then be accredited to inherit differences in the biology between sexes rather than due to the

differences in the expression of mechanical hypersensitivity.

Prostaglandin
Macrophage Plasma Membrane 4 Transporter

Phospholipase A —» l

Cytoplasm
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COX-1 or COX-2—»
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PGE synthase2 —» l
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Figure 5.1. PGE: production by COX enzymes and PGE synthase 2.

5.1.2 Different responses to CXB-NE treatment

This celecoxib theranostic nanoemulsion has been previously seen to provide multi-day
relief from mechanical allodynia in male CCI rats®'*°>7 with a single injection. It is able to

reduce neuroinflammatory pain by decreasing levels of PGE2>!** which would otherwise
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sensitize the nerves. Because the nanoemulsion is present in about 50% of the infiltrated
macrophages®*!!, Celecoxib is functioning as a selective COX-2 inhibitor, blocking the
cyclooxygenase 2 enzyme from further production of PGE:z in certain macrophages. The result
is an attenuation of PGE2 production, which decreases neuronal hypersensitivity (Figure 5.1).
The study shown here (Figure 3.1b) reliably repeats what we have seen to be true, that a single
dose of 1X CXB-NE theranostic nanoemulsion is able to provide around 5 days of significant
relief from mechanical allodynia induced by neuropathic inflammation in males. However, what
is revealed here is that the theranostic nanoemulsion works differently, and in this case less
effectively on female neuropathic pain (Figure 3.1c) only providing 1 day of significant relief.
Furthermore, the relief that females achieve is incomplete when compared to the males. This
means that although males and females experience quantitively similar levels of mechanical
hypersensitivity, when given the same dose, they do not experience similar levels of relief.
However, once the theranostic nanoemulsion is loaded with 10 times the amount of celecoxib
(10X CXB-NE), males and females exhibit nearly identical levels of mechanical allodynia relief
(Figure 4.1b and c). Even though the increased drug loading leads to equivalent levels of relief,
the previous demonstration that there is a sex difference from the 1X CXB-NE reveals that males
and females may have different biological response to COX-2 inhibition. Therefore, even
though the behavioral response to neuropathic inflammation evolves over the same time course
and to the same degree in males and females, the underlying biology of that process appears to
be sexually distinct.

This sex difference in 1X CXB-NE has also been seen in some recent work from the
Janjic lab on inflammatory pain®®. In the Janjic study, male and female mice who have induced

inflammation of the paw pad by injection of complete Freund’s adjuvant (CFA; heat killed
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Mycobacterium tuberculosis) experience differences in the number of days of relief with males
achieving 32 days of relief and females only achieving 11 days of relief°®. Other researchers
using the CFA inflammatory pain model in COX-1 and COX-2 knockout male and female mice
also detected a difference in the involvement of these enzymes between sexes'®!. They saw that
male inflammatory relief was most effective by COX-2 inhibition while females appeared to
have an additive effect of COX-1 and COX-2 in the development of their inflammatory pain'®!.

Non-steroidal anti-inflammatory drugs have been shown to be effective in treatment of
inflammatory pain; however, it has previously been argued that NSAIDs are ineffective at
treating neuropathic inflammation®’. This is because in order to get to a systemic dosage to be
effective, detrimental side effects occur such as gastrointestinal bleeding or cardiac issues®®%.
The novelty presented here is that this is the first study to show that a COX-2 inhibiting NSAID
can be used to treat female neuropathic pain. This portion of work addresses Specific Aim 1,
which looked to “evaluate the efficiency of the COX-2 inhibiting celecoxib nanoemulsion to
alleviate mechanical allodynia in both sexes”. My hypothesis that females given CXB-NE
treatment may experience relief differently than males is supported with these findings and the
technicalities behind these differences will be discussed in the following sections.

Additional reasoning behind why 1X CXB-NE females responded differently than both
the 10X CXB-NE females and their male counterparts could be that males and females appear to
use COX-1 and COX-2 differently to induce inflammatory pain'’!. Here they found that COX-1
and COX-2 appear to play an additive role in female inflammation formation, while in males, the
pain response is mainly driven by COX-2. Another study, looking at the effect of selective and
nonselective COX inhibitors found that nonselective COX inhibitors work the best in females to

reduce allodynia and the COX-2 specific inhibitor worked the best in males to reduce
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inflammation!%2. Our study adds to these findings by showing that the COX-2 inhibiting
theranostic nanoemulsion worked the most effectively in males at lower concentrations than

172

females; however, celecoxib has slight COX-1 selectivity '~ and perhaps given at higher

concentrations it then sufficiently blocked COX-1 leading to this behavioral phenomenon.

5.2 Neuroimmune response

Neuroinflammation due to injury involves the participation of multiple cell types
including neuronal, immune, and glial cells®®. A healthy response to injury induces heightened
inflammation in order to recruit immune cells to clear cellular debris and give room for the
growth of new axons’ (Figure 1.1). Some of these phagocytic cells include macrophages,
neutrophils, and activated Schwann cells, which typically function to myelinate axons, but when
the axon is damaged, the Schwann cell changes its phenotype” %’. Macrophages are a central
component in this neuroinflammatory response with their ability to act as both pro-inflammatory
(M1) and anti-inflammatory (M2) mediators>*!”3. Additionally, recent studies have seen
neutrophils exhibiting both pro- or anti-inflammatory properties, being similarly referred to as
N1 and N2 respectively. Impeding the entry of these cell types into the damaged tissue in the
hours and days following injury has been shown to pro-longed neuroinflammatory pain'’.
Macrophages, because of their ability to produce pro-inflammatory mediators such as IL-1, IL-6,
TNFa, and PGE2!"5, have been a target of neuroimmunologists with a focus on deciphering the
macrophages role in the development of chronic pain. PGE:z specifically has been a major focus
because its presence has been linked to neuronal sensitization. Sensitization occurs through the
binding of PGE: to its respective EP receptors, which when activated increases intracellular

cAMP and Ca". These second messengers can cause heightened neurotransmitter release and
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additional cytoplasmic signaling °**°. Similar to what we have previously reported, this current
study shows that following CCI in the males, there is a significant increase in the number of

infiltrating macrophages*’-31:4-53

compared to our sham animals (Figure 3.2¢). In addition, for the
first time, we reveal that neuroinflammation via CCI causes a dramatic increase in the number of
infiltrating macrophages in females as well (Figure 3.2g).

This study shows that the number of macrophages in the sciatic nerve is correlated with
neuronal hypersensitivity in both sexes. Sham animals, experiencing little to no hypersensitivity,
have very few infiltrating CD68+ macrophages (Figure 3.2b and f) with the occasional
residential macrophage present. However, following induction of neuroinflammation, the
number of infiltrating macrophages rises as mechanical hypersensitivity increases (Figure 3.2¢c
and g). This remains true at day 18 when the effect of 1X CXB-NE has subsided and mechanical
hypersensitivity returns; the number of infiltrating macrophages remains high and is no different
than the other treatment groups which did not experience relief and are still exhibiting
hypersensitivity and pain-like behavior (Figure A.2). There was no statistical difference in the
density of infiltrating macrophages between males and females experiencing hypersensitivity at
any time point (day 12: CCI or DF-NE or Day 18: CCI, DF-NE or CXB-NE); however, females
did trend to have slightly higher levels than males. This is not surprising considering that females
are known to have a heightened immune response compared to males'’®, which can sometimes
lead to autoimmune disorders?.

This finding is further supported by showing that when 1X CXB-NE is administered, the
density of infiltrating macrophages decreases in parallel with the level of allodynia. Males who

experience relief (Figure 3.1b) have significantly lower numbers of macrophages infiltrating the

sciatic nerve as compared to their CCI and DF-NE at day 12 (Figure 3.2¢). Females show a
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similar pattern with their correlating density of macrophages mirroring their relief (Figures 3.1c¢
and 3.21). The most captivating finding from the 1X CXB-NE studies shows the correlation of
sex differences in both behavior and infiltrating macrophages with 1X CXB-NE females
experiencing statistically more allodynia than their male counterparts and having significantly
more infiltrating macrophages in the sciatic nerve than their male counterparts (Figures 3.1 and
3.2).

Although these behavioral differences following treatment are parallel to the presence of
macrophages, PGE: induces vasodilatation and recruits other immune cells such as additional
macrophages, neutrophils, and mast cells'”’. Previous work with male rats from the Pollock lab
showed that during neuroinflammation that macrophages had to undergo a phenotypic change in
order to enter into the sciatic nerve. It was seen that macrophage cells “trapped” in the epineural
sheath bared the CD11b marker while those macrophages that were infiltrated into the nerve
bundle were CD68 expressing®”. Macrophage phenotypic changes during neuroinflammation was
further examined by looking at the presence of M 1(pro-inflammatory) and M2 (anti-
inflammatory) macrophages following CCI and 1X CXB-NE treatment®*. Twelve days following
injury in male rats, 75% of CD68+ macrophages infiltrating the sciatic nerve are M1 phenotype,
with activated COX-2 generating increasing levels of PGE2**. Additionally, mast cells were also
present and were releasing mast cell protease 1 secretory granules. This is known to lead to cross
talk between the two immune cell types increasing local inflammation. However, once males are
treated with 1X CXB-NE, the phenotype of macrophages switches to M2 (60%) decreasing
COX-2 expression, and reducing PGE: presence, as well as leading to a reduction in mast cell
degranulation at the site of injury. It is seen that 18 days post CCI, that inflammation in the DRG

significantly increases compared to day 12 indicating that inflammation distal to the neuronal
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cell body is influencing the changes within the DRG milieu influencing neurogenic inflammation
to these adjacent sites, millimeters away from the injury>*. The ability to shift the environment at
the DRG by shifting the environment at the site of injury is important to note given that this
study looks at transcriptional changes at the DRG. Here we observed indicators for a shift in
neutrophil phenotype seen in the DRG perhaps due to the switch in the macrophage phenotypes
we know occur following CXB-NE treatment>* Switching neutrophils towards an N2 or anti-
inflammatory type phenotype secreting SI00A8 and S100A9 and expressing Arginase 1 could
additionally explain why males perhaps see more pain reduction than females at lower dosages
given that others see these proteins providing pain relief!’*.

Some explanation behind why 1X CXB-NE relieved mechanical allodynia and tissue
level inflammation differently in females than in males may have to do with the TLR4 receptor,
which activates PTGS-2 transcription for the COX-2 enzyme'®. Studies have shown that
blocking TLR4 in the spinal cord only leads to relief of neuropathic pain in males*?’. Other
studies have shown that blocking p383, which is upstream from COX-2, also alleviates
neuropathic pain only in males. Given that COX-2 is downstream from the TLR4 receptor and
from p38 (Figure 4.11), blocking its function at this level appears to provide partial relief with
1X CXB-NE and almost total relief using 10X CXB-NE (Figures 3.1 and 4.1).

A different explanation for why these sex differences in relief arose could be due to the
presence of other immune cells. Recent studies attributing sex differences in neuroinflammatory
pain have focused on the adaptive immune system, specifically T cells in females. T cell
presence and phenotype were a major focus of this work. Here I show that 12 days post-CCI,
using the pan CD3e T cell marker, that T cells are located at the site of injury in both males and

females, but appear mostly in the epineural sheath (Figure 3.4). Other studies have shown that T
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cells take multiple weeks to infiltrate the nerve bundle’ and that they achieve infiltration once
other immune cells have created pathways for them to do so'2. It is yet to be pinpointed what
exactly it is about the T cell presence/absence that influences how females experience
neuropathic allodynia'’®; however, one study linked it to the presence/absence of estrogen?’.
Nonetheless, estrus cycle was tracked along with our behavioral models (Figure A2.1), and no
correlation between hypersensitivity or relief was found. What is known so far is that CD4+ T
cells, also known as helper T (Tregs and Th2s), produce IL-10, which leads to a reduction of
neuropathic hypersensitivity'?. It has also been noted that rats experiencing neuroinflammatory
pain have a higher number of CD4+/CD8+ cells in the DRG'”. Another study depleted CD4+ T
cells in male mice using antibodies and saw that hypersensitivity dissipated as well'®’; however,
much of what we know of T cell involvement is from male inflammatory models'?. Sex appears
to be clearly linked in this response however, the molecular underpinnings need to be resolved.
Here, I explored the CD4+/CD8+ presence and absence during neuroinflammation and relief
(Figures 3.4, 3.5, and 3.6); however, in day-12 sciatic nerves, the T cells are predominately
confined to the epineurium. Comparisons between sexes and treatments exhibited no difference.
Figure 3.5 also shows how few of T cells were able to infiltrate the nerve. The presence of both
CD4+ helper T cells and CD8+ cytotoxic T cells were there; yet, how they were influencing the
cellular milieu remains to be uncovered. However, they may be influencing neuroinflammation
and neuronal hypersensitivity via cytokine signaling from the adjacent position of the epineurium
rather than directly from within the fasciculated axons themselves. Resolving this may also
require analysis at different time points after CCI injury.

Taken together, this aspect of the work addresses specific aim 2, evaluating the presence

of immune cells at the site of infiltration. The hypothesis that the presence of CD68+
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macrophages in the cite of injury is an indicator of behavioral hypersensitivity is supported.
However, the hypothesis that in females, T cell infiltration will decrease correlating with
neuroinflammatory hypersensitivity and they will reflect more of a CD4+ phenotype is not
supported. T cells do not appear to infiltrate the neuronal bundle and further evaluation exploring
different time points and possibly using other methods such as flow cytometry should be

considered.

5.3 Transcriptional differences

For decades, there was a sex disparity with most biological studies focused on males,
especially in pain research. The result is that the foundational knowledge behind the
development of chronic neuropathic pain is limited when it comes to females??. This, in addition
to the fact that next generation sequencing was only commercially available starting around
2008, means that even less is known about female transcriptional regulation of neuropathic
pain'®. Evidence has shown that the transition from acute to chronic neuroinflammation is
accompanied by gene expression changes in the neuronal cell bodies”. However, very few
studies have begun to evaluate how these transcriptional changes then respond to
neuroinflammatory treatment that provides relief. Here, I looked to address these concerns by
using RNA-seq transcriptional analysis to evaluate the differential gene expression between male
and female affected DRG during neuroinflammation and relief due to COX-2 inhibition.

Previous work in the Pollock Lab has looked at some transcriptional changes in the male
DRG following chronic constriction injury and how these have responded to 1X CXB-NE
treatment™-’. Here, I extend the work beyond this by assessing females as well as looking for

transcriptional changes that occur in response to treatment with a 10X CXB-NE nanoemulsion.
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This is important because this theranostic nanoemulsion treatment provides equivalent levels of
relief in both males and females. In this way, differences in gene transcription between sexes
should reveal biological differences rather than differences that result in the degree of pain relief.
Using an FDR p-value < 0.05 and a fold change greater than +1, it was seen than males have 265
differentially expressed genes and that females have 977 differentially expressed genes following
neuroinflammation via CCI. Of these differentially expressed genes, males and females share 89
genes. Some interesting genes include activating transcription factor 3 (ATF3), semaphorin 6a
(SEMAGA), corticotropin releasing hormone (CRH) and VGF nerve factor inducible (VGF)
(Table 4.9). The interesting fact about these genes is that they are all responsive to 10X CXB-NE
treatment, but in a sex dependent manner. ATF3, SEMAG6A, VGF are all up regulated in both
male and female neuroinflammation, but significantly decreased only in females following 10X
CXB-NE treatment. Additionally, CRH is up regulated in males and females following
neuroinflammation but only decreased in males following 10X CXB-NE treatment.

During neuroinflammation, males appear to follow the “typical” Wallerian degeneration
pattern with increased induction of phagocytosis of macrophages and neutrophils (VPY and
THBS-1) as well as decreased levels of myelination (EGR2 and ZBTB16) and cytoskeleton
processing (SPTBNS5) (Figure 4.5 and Table A3.3)". Other studies have seen that these basic
properties such as Schwann cell de-differentiation?!, affecting myelination, changed following
neuroinflammation. The Wallerian degeneration model is based off of decades of male based
research and may not reflect what is happening in the female neuroinflammatory model as well.

In our model of female peripheral neuropathic pain we again see some immune regulators
such as NPY and ATF3 as well as an increase in cytokine signaling; however, when it comes to

the cytoskeleton, there is an up regulation of microtubule processing with genes such as
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FLRT3'* and GAP43'#, which are known to be responsible for axon guidance after injury
which is typical of Wallerian degeneration.

Once the theranostic nanoemulsion treatment has been administered, we observe a huge
shift in differentially expressed genes when comparing 10X CXB-NE and DF-NE treatment
groups; males exhibiting 333 differentially expressed genes while females, experiencing the
same level of relief, only had 16 differentially expressed genes (using FDR p-value < 0.05 and a
fold change greater than +1) (Figure 4.8). Interestingly, even though the female response is
small, it is influencing a significant decrease in ATF3 expression and exhibiting a decreased
biological enrichment for the ATF2 Pathway with ATF3, JUN, and SEMA6A within it (Figure
4.6). ATF3 is a CREB transcription binding factor, which is activated similarly to COX-2
expression through toll like receptors'3!. ATF3 has been found to bind to the promotor of the
Ptgs2 gene regulating the production of the COX-2 enzyme'>® (Figure 4.11). With the reduction
in the transcription of ATF3, which regulates COX-2, this could be why even though small
numbers of genes significantly changed in females 10X CXB-NE animals causes such a dramatic
change in behavior (Figure 4.1¢). Other sex difference studies showed that when blocking Toll-
like receptor 4°%27 or p3873, alleviation in female neuroinflammatory pain could not be achieved.
Perhaps the true sex difference lies downstream at A7F3 regulation and blocking this pathway
earlier on doesn’t give the ability to see where the divergence occurs.

Males undergoing neuroinflammatory relief also show an interesting pattern. One of the
top biologically enriched pathways following 10X CXB-NE treatment is for neutrophil
degranulation (Figure 4.7). Neutrophils are known to be acting within 24 hours in the
neuroinflammatory response, functioning to help clear cellular debris, increase immune cell

infiltration, and promote neuroregeneration>’. However, it is intriguing that in tumors!#’, it has
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been recently shown that neutrophils are not only pro-inflammatory, but they can also be anti-

inflammatory!4®

. During this anti-inflammatory process, some studies have shown that the
secretory proteins SI00A8 and S100A9. These two proteins, SIO0A8 and SI00A9, are
neutrophil specific and have been shown to be a marker for neutrophil extracellular traps and
activation'®!, and treatment with these proteins has been shown to prevent the development of
long lasting chronic pain'’*. These neutrophils influencing a healthy inflammatory response have
been termed N2 and often bear the Arginase 1 protein!#®. In correlation with these, our studies
see that S710048 and S10049 are only significantly increased following neuroinflammatory relief
via 10X CXB-NE in males (Table A3.5). Additionally, arginase 1 increases 2.42-fold after
treatment suggesting that one of the male exclusive factors contributing to relief could be the
presence of N2 neutrophils.

Less stringent restrictions on gene filtering such as using a p-value rather than an FDR p-
value < 0.05 does provides a larger list of differentially expressed genes in both the inflammatory

and relief gene sets for each sex (Figure 4.9 and Tables A.3.6 - A3.9); however, for this data

analysis, FDR p-value was used to reduce false positive results.

5.4 10X CXB-NE Influence over COX-1, COX-2 and ATF3

While COX-2 expression measurements were not looked at between sexes within the
sciatic nerve, the presence of the PTGS2 gene (which codes for COX-2) was looked at within the
DRG in both the CCI untreated and CCI treated states; however, it did not show any significant
changes in expression in the DRG (Tables A3.2 - A3.9). This is an anticipated result given that
the injury is at the sciatic nerve and not the DRG. The injury at the sciatic nerve recruits an

influx of macrophages, and according to our previous work and the literature'®?, these
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macrophages are secreting PGE2. One important point from Saleem et al (2019) shows that even
though 1X CXB-NE leads to a reduction in the number of macrophages recruited to the sciatic
nerve at day 12, it also blocks COX-2 production of PGE2**. Nonetheless, the amount of COX-2
protein within each macrophage that is present does not appear to change based on the relative
immunohistochemical fluorescence within a given cell®*. Saleem also shows that what is going
on at the sciatic nerve influences the environmental response in the DRG, but that at day 12,
there are few macrophages being recruited into the DRG**. Given that the macrophages within
the sciatic nerve are known to switch from pro-inflammatory to anti-inflammatory with CXB-NE
treatment>, it is not surprising that this response can indirectly influence a more anti-
inflammatory response at the DRG, which may include N2 neutrophils being present there; an
interpretation supported by the RNA sequencing data that will require further study.

The schematic (Figure 4.11) attempts to show how ATF3 can be transcriptionally
regulated by the production of PGE2 within the site of injury by being part of the feedback loop.
ATF3 expression is known to increase with certain types of cellular stress'!. Injury of the
peripheral nerve of the DRG, but not the central projecting axons induces ATF3 expression %3,
In fact, the induction of ATF3 also seems rather selective for compounds or insults that may lead
to nerve injury. Agents that cause inflammation, such as carrageenan or CFA, do not induce
ATF3 expression ', suggesting nerve injury, rather than the mere increased neuronal activation
influences the shift in expression. So, possibly by increasing the concentration of CXB-NE
additional changes in this feedback loop leads to signals that decreased cellular stress in 10X
CXB-NE females as compared to 1X CXB-NE females.

Furthermore, given that others'®! have seen that females utilize an additive effect of

COX1 and COX2 during neuropathic hypersensitivity. This could lead to an explanation for why
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the 1X and 10X females are responding differently. Given that Celecoxib has some limited
selectivity to COX-1!72, perhaps higher concentrations of Celecoxib begin to influence the
activity of COX-1 to a sufficient level that we reveal similar levels of behavioral relief between
sexes. Further assessment of COX-1 and COX-2 in females under these conditions is warranted.
Seeing that males and females develop equivalent behavioral hypersensitivity, along the
same time-course and to the same degree, and when treated with 10X CXB-NE they exhibit
quantitatively equivalent relief, the RNA sequencing data from the corresponding dorsal root
ganglia reveal that the underlying biology of these behaviors are achieved through distinct
mechanisms. Further study is needed to clarify the sex differences in the biology of pain and pain

relief.

5.5 Future directions

The findings from this dissertation can be broken down into two major segments. Firstly,
successful attenuation of both male and female neuropathic mechanical hypersensitivity was
achieved. However, early studies using 1 X CXB-NE in females reveal that this therapeutic
treatment works differently and less effectively than in males. The 10X CXB-NE’’ seems to
have minimized that difference; however, males seem to have hit a ceiling effect with no more
relief being obtained. This could lead to personalized treatment with the 10X CXB-NE
theranostic nanoemulsion.

Secondly, the transcriptomic studies reveal interesting fundamental sex differences in the
underlying biology of both the development of neuroinflammatory pain between sexes and in

relief via COX-2 inhibition with a theranostic nanoemulsion. Given that over 80% of adults
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report using NSAIDs each year'?!, and the fact that they are most commonly prescribed to

women, these findings are very pertinent to daily use and future use of COX-2 inhibitors.

5.5.1 Longitudinal studies in neuroinflammatory relief

So far, the longest neuropathic pain study that we have evaluated is 18 days in both males
and females using a single injection of 1X CXB-NE (Figure 3.1)°®. Now that we have seen that
females achieve equivalent relief over the same durations as compared to males using the 10X
CXB-NE, a longitudinal study to see how long a single dose lasts is of utmost importance.
Previous work went out to 18 days following CCI and saw that 1X CXB-NE in both males and
females had a bell curve of around 6 days. The next study would to be to visualize the full extent
of the drug behavioral response and then studies using a second dose of 10X CXB-NE should be
performed using day 10 or 11 to continue to push the peak of relief outward a few days. This
should be done in both male and female CCI animals in order to see if a prolonged relief can be
achieved. Given that sustained relief is the overall goal of this theranostic nanoemulsion as well
as the fact that COX-2 inhibitors can cause detrimental side effects with systemic long term
use**, demonstrating that multiple dosing of the theranostic nanoemulsion can provide

extended relief from mechanical allodynia along with no evidence of toxicity is paramount.

5.5.2 Multiple assessments of neuroinflammatory pain relief

The Pollock Lab has routinely used the von Frey behavioral assessment to assay
mechanical allodynia and relief in our neuroinflammatory model. Von Frey is an assessment of
response to a provoked stimulus; however, an assessment of natural behavior to better

understand how the pain is affecting function is also valuable. Studies evaluating pain and pain
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relief at multiple levels in preclinical rodent models have been attributed to better clinical
translation. Non-provoked assays such as CatWalk behavioral analyses or Grimace Scale could

be done in order to assess natural behavior such as changes in locomotion, gait '*°

, or body
language. Given the sciatic nerve does not only have nerves with mechanoreceptors but also
chemoreceptors and thermoreceptors assays assessing hypersensitivity to temperature (Hargraves
or acatone test) should be evaluated to test changes sensitivity to heat and cold during

neuroinflammation and relief!®’.

5.5.3. One suture CCI technique to lower variability

The traditional CCI technique involves the placement of 4 chromic gut sutures tied
around the sciatic nerve tight enough to induce inflammation, but loose enough to not cut off
function and flow of the vascular innervation of the nerve’. CCI is a technical surgery where
reproducibility of knot tightness is important. Differences between one experimenter and the
next or even between one knot in the next can add variation in a study'®*. In order to reduce
variation, tighten results, and use less animals, fewer knots can be used. These studies have seen
that a single knot causes similar levels of mechanical allodynia'®¢ to that which is seen with four

knots from the Bennett and Xie model”® and results last for up to 84 days'®’.

5.5.4. Flow cytometry to phenotype immune cells at the site of injury and in the DRG
Immunohistochemistry provides for visualizing cellular location within a tissue,

identification of cell type and even subcellular localization, which can provide information of

protein function; e.g. nuclear, versus cell surface. Little manipulation is done to the tissue prior

to use; therefore, visualized results should be representative to what is occurring in vivo.
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However, when you visualize samples using IHC, you are limited to the small section of tissue
on the slide unless you dedicate an entire tissue sample to serial sectioning analysis. When using
flow, whole tissue samples can be analyzed for the presence/absence of certain immune cells and
antigens. In fact, one study looking at the presence of an antigen in tumor cells found that flow
cytometry had superior ability at detecting an antigen because it was present at lower
quantities'®. Flow cytometry can label up > 40 different markers at once allowing you to
visualize a wide array of immune cell types at once while IHC is often limited to a four-stains
maximum. This means that from a single sample, you are better able to phenotype multiple cell
types using flow cytometry. However, the rat L4-L6 DRG contains about 41,000 neurons; yet,
there are even fewer immune cells present at baseline. This means in order to run a flow study
multiple animals would need to be pooled together for a successful run and the individuality of
the data would be lost. Even so, this could give a good idea of targets to look for in the IHC
tissue samples. T cells are a trending topic in the differentiation of female neuropathic pain with
the major focus being in the central nervous system?®?”°’. However, it is clear that they are
present at the site of injury (Figure 3.4) and are taking place in the overall peripheral
neuroinflammatory response. A better understanding of this interplay between Thl, Th2, Th17, T
regs, and CD8 cells could give insight into how these cell types influence the pro- and anti-
inflammatory response. It would also give us the ability to identify the singularly stained CD8+
cells infiltrating the sciatic nerve as pan IHC markers for dendritic cells are harder to come by.
Lastly, phenotyping neutrophils to further research into N1 and N2 phenotype as well as seeing

whether or not they phagocytize nanoemulsion is of extreme interest.
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5.5.5 Assessment of early and long-term use of 10X CXB-NE

A recent study has provided some insight into the importance of the acute inflammatory
response in the resolution of neuroinflammatory pain. Patients (n = 98) with acute lower back
pain were tracked over a three-month period and peripheral blood samples were transcriptionally
compared between those who developed long term pain and those who were now experiencing
relief. Those in sustained pain had no differentially expressed genes from during their acute visit;
however, those experiencing relief had 1700 differentially expressed genes compared to their
acute visit. It was seen that some of the top hits had to do with neutrophil involvement including
genes S10084 and S10094, which are known to regulate inflammation levels. The scientists also
found a correlation that using NSAIDs to decrease this early neuroinflammatory response,
patients were twice as likely to develop long term neuropathic pain!’*. This was attributed to the
reduction of neutrophils early on which typically function to clear cellular debris, give room for
neuronal regeneration, and influence the local inflammatory response. To confirm the early use
of NSAIDs can induce higher risk of chronic pain, and that it can be rescued by S1008 A and
S1009A proteins, the scientists moved to rodent studies. Mice who underwent CCI and CFA
inflammatory induction were treated with the NSAID diclofenac for the 6 consecutive days
following injury. (No sex is indicated for these rodent studies.) Once treatment wore off, the
duration of mechanical allodynia was significantly greater in those treated with diclofenac in
CFA models. Furthermore, in the CCI model, NSAID treatment was followed by prolonged
duration of allodynia'’™. Scientists then saw that the prolonged hypersensitivity due to NSAID
treatment could be reversed by injections of neutrophil specific proteins SI00A8 and S100A9!74,
The authors claim that the initial acute response is key in resolution of long-term inflammation

which may lead to chronic pain.
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Given these findings, it is imperative to see how our NSAID therapeutic is affecting
hypersensitivity long term. These studies use systemic wide dosages where our studies use
significantly decreased dosages of NSAIDs encapsulated in nanoemulsions providing fewer off
target effects. Future studies looking at allodynia and neuroregeneration at further time points are
warranted in order to assure that early usage of CXB-NE does not pro-long neuroregeneration

and resolution of the injury’s healing.
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APPENDIX 1.A

TAIL VEIN INJECTION PROTOCOL

Based on the publication:
M. Saleem*, A. Stevens*, B. Deal, L. Liu, J. M. Janjic, J. A. Pollock (2019) A new best practice
for validating tail vein injections in rat with near infrared labeled agents. JoVE - J. Vis. Exp.,

€59295. *Co-authors contributed equally.

A.1.1 Abstract

Intravenous (IV) administration of agents into the tail vein of rats can be both difficult and
inconsistent. Optimizing tail vein injections is a key part of many experimental procedures where
reagents need to be introduced directly into the bloodstream. Unwittingly, the injection can be
subcutaneous, possibly altering the scientific outcomes. Utilizing a nanoemulsion-based biological
probe with an incorporated near-infrared fluorescent (NIRF) dye, this method offers the capability
of imaging a successful tail vein injection in vivo. With the use of a NIRF imager, images are taken
before and after the injection of the agent. An acceptable intravenous injection is then qualitatively

or quantitatively determined based on the intensity of the NIRF signal at the site of injection.
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A.1.2 Introduction

The route of administration of agents into small animals serves as a critical point of many
experiments. It determines where the agent is to be delivered and, subsequently, what will happen
to the agent thereafter. Although other routes can be used for agent administration'®’, the
intravenous route of delivery is a preferred route for certain agents. Intravenous injection allows
agents to be directly injected into the bloodstream, bypassing first-pass tissue effects and the need

for extraneous solute absorption'®’. This also allows for targeting cells in the bloodstream*->!

and
direct delivery to all tissues within the circulatory system. In rodents, several veins can be
considered, including the jugular, the saphenous, and the tail vein.

In this method, a NIRF dye containing a biological probe—in this case, a nanoemulsion
(Figure A1.1A)*4%19091__jq injected into the lateral tail vein of rats. This particular NIRF-
containing nanoemulsion has been used previously to image and track neuroinflammation in vivo

192.193 in a rat model” of neuropathic pain*’-4*>1112190 Imaging is conducted before

and ex vivo
and after the injection with a preclinical NIR fluorescence imager. This serves as a tool to validate
the quality of the agent administration. Imaging prior to the tail vein injection serves as a basis for
obtaining a baseline image.

Increasingly in animal studies, intravenously administered nanoemulsions are being
utilized as biological probes and targeting agents'**'’. It is a proven challenge to administer an

198.19__pe it a drug, a viral vector, or another probe—and to ensure that the

agent via the tail vein
entire contents of the injection have successfully entered the bloodstream and not the surrounding
tissues'®”. Therefore, a method of visualizing and evaluating the quality of a successful injection

1s beneficial.

Typically, a heat lamp or warm water is used to warm the tail, which causes dilation of the
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vein, permitting its visualization prior to injection. While this ensures easier entry into the vein,
there is not a quantitative way to discern whether the compound has entered the bloodstream in its
entirety??-29 This becomes more difficult still in strains of animals where the vein contrasts
faintly with the skin, such as in black mice. Typically, the investigator can gauge a failed injection
by experiencing resistance during the injection and, in some cases, visualizing a bulge on the tail,
indicating a subcutaneous leakage of the agent?*+20,

In this study, NIRF imaging of the nanoemulsion injected into the lateral tail vein of live
rats is performed on a small-animal NIRF imaging system. Rats are fed a special purified diet to
reduce nonspecific gut fluorescence. Simultaneous image acquisition of white light and 800 nm
fluorescence is captured using the NIRF imager and associated software. The relative fluorescence
intensity is measured on the tail at the pre-injection and post-injection states. The fluorescence
intensity for the region of interest at the site of injection is recorded and divided by the area of the
ROI. Qualitative assessments can be made on which injections are acceptable. Optionally, further
quantitative analysis can be performed by setting thresholds for acceptable injections and assigning
region of interest measurements into groups, at which point statistical significance can be
calculated.

By utilizing this validation strategy following tail vein injections, the standard of a research
study improves due to increased consistency of agent administration. This method of assessing the

quality of tail vein injection can be easily customized for different injectable agents to include

infra-red fluorescent probes provided commercially by several companies.

A.1.3 Protocol

All protocols were performed in accordance with the guidelines in the Guide for the Care and
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Use of Laboratory Animals of the National Institutes of Health and Institutional Animal Care and

Use Committee (IACUC) at Duquesne University.

A.1.3.1 Preparation and anesthesia

NOTE: Aseptic techniques are used for the entirety of the procedure. Only new sterile materials
and autoclaved sterile instruments are to be used. Personal protective equipment (sterile gloves,
hair bonnet, surgical mask, scrubs) needs to be worn to avoid contamination.

1. Adult male Sprague-Dawley rats weighing 250-300 g were used in this protocol.
Acclimate the rats to standard living conditions, keep them on a 12 h light/12 h dark
cycle, and provide food and water ad libitum. House the animal socially, keep them on
paper bedding, and provide a special diet to avoid autofluorescence during imaging.

2. With the use of a properly placed heating pad, anesthetize the animal under an initial 5%
isoflurane in 20% oxygen, followed by a maintenance level of not less than 1.5%
isoflurane and not more than 3%, unless the animal wakes up or retains feeling.

3. Confirm proper anesthesia via a lack of response to tail pinches. Monitor the blood flow

as well via vital signs throughout the procedure.

A.1.3.2 Pre-injection
1. Image the animal in a preclinical NIR fluorescence imager by positioning the animal
laterally to expose the injection site on the lateral tail to establish a baseline of
fluorescence in the tail (Figure A1.1C, E). Perform a simultaneous image acquisition of
both a white light (body view) and near infrared channels using the NIRF imager and

associated software, with linked lookup tables (LUT).
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2. Following imaging, move the animal back to the surgical table, and place it under

anesthesia for the tail vein injection. NOTE: Continue monitoring the animal’s vital signs

and recheck proper anesthetization via tail pinch.

A.1.3.3 Tail vein injection with NIRF-containing agent

1.

With the animal in the prone position, orient the tail with the dorsal side facing up. Dilate
the tail vasculature in warm water for a minimum of 1 min. Orient the tail vein so the
lateral side (either right or left) is turned 30° (clockwise or counterclockwise) to expose
the right or left tail vein (Figure A1.1B).

1. Once a lateral tail vein has been located (which appears dark-colored upon
dilation), disinfect the entire tail with alcohol pads, repeating 2x.

2. At an appropriate dosage based on the study design, begin injections in the distal
coccygeal vertebrae region of the tail and moving more proximal if proper needle
placement fails.

Insert a 25-27 G sterile needle, bevel up, into the lateral tail vein, with the tail at a 180°
angle, inserting the needle parallel to the lifted tail. Observe blood flashback in the rim of
the needle to ensure correct placement. If no flashback is apparent, slowly move the
needle tip (without removing it from the tail) to find vein insertion. If placed
subcutaneously, no blood flashback will occur.

Insert the syringe with the injectable materials into the rim of the needle. When proper
placement is achieved, the injectable fluid will not incur resistance upon injection. The
injection will advance smoothly and easily. Once injected, remove the needle and the

syringe, apply pressure with sterile gauze for at least 1 min to ensure clotting, and mark
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the spot of injection with a pen on the tail, ensuring it is visible on the white light image.
NOTE: No hematoma or lesion will be visible at the site of injection.

If the needle tip moves during the syringe insertion, remove the needle and retry the
needle entry procedure more proximal on the ipsilateral tail vein. Do not reuse the same
needle if a different reentry point is tried.

NOTE: Alternatively, the injection can be performed with an intravenous catheter with a
blood-flow indicator. This has the benefit of visual confirmation of the catheter during
venipuncture. Insert the catheter, bevel side up, at the angle previously described.
Observe prompt flashback in the entire length of the blood-flow indicator to ensure
correct placement. Slight back pressure can be used to pull blood into the syringe to

confirm proper placement in the vessel before injecting. Again, no resistance will be felt.

A.1.3.4 Post-injection

1.

Perform quality assessment following tail vein injection in a preclinical NIR fluorescence
imager in the same orientation as the baseline pre- injection image. Ensure the animal is
still properly anesthetized — and will be so for the duration of imaging — prior to
placing it in the imager. NOTE: An imaging system containing a drawer housing with
anesthesia connections and a mask for the animal should be used if available.

Orient the animal on its lateral side to expose the injection site (as marked) on the lateral
tail. Check to see if a NIRF signal is present only at the site of injection. This indicates a
successful tail vein injection (Figure A1.1D). NOTE: If the signal is dispersed throughout
the entire tail, it is considered to be subcutaneous and, hence unsuccessful (Figure A1.1F).

Figure A1.2 shows additional examples of failed injections.
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A.1.4.5 Image quantification

NOTE: Image quantification can be performed with the imaging software that accompanies the

NIR imager, if this function is available. Alternatively, other commercially available image

analysis software may be used®.

1. In the post-injection image, draw a region-of-interest around the area of fluorescence at
the injection site®!-1!,

2. Measure the area and relative fluorescence intensity and record as area/intensity.
Compare post-injection and baseline pre-injection images either qualitatively or
quantitively by using appropriate statistical analysis (dependent on study groups and

conditions). NOTE: The researcher can decide on thresholds that discriminate good from

bad injections or assign a percentage of quality to the injection.

A.1.4 Representative results

Rats were injected with NIRF-containing nanoemulsion into the lateral tail vein, and pre-
and post-injection images were taken with the small- animal imager as described in the protocol.
Post-injection images are qualitatively assessed for injection quality and placed into ‘good
injection’ (n = 7) and ‘bad injection’ (n = 4) groups. Qualitative assessment was carried out by
observing the post-injection area fluorescence intensity. In an optimal injection, the NIRF signal
is confined to the site of injection. No signal will be seen if the injection is successful because the
agent has been fully displaced into the bloodstream. A bad-quality injection displays a NIRF signal
that is dispersed along the length of the tail.

Images were analyzed with the accompanying NIRF imager software. Regions-of-interest

were drawn at the site of pre-injection images (Figure Al1.1C, E) and around the area of

141



fluorescence in post-injection images (Figure A1.1D, F). Images where fluorescence was visible
throughout the length of the tail were deemed unacceptable and removed from the analysis (Figure
A1.2). Measurements of the area and fluorescence intensity were recorded. Values for
area/fluorescence intensity were calculated and plotted (Figure A1.1G). A significant difference
(unpaired ¢-test) in fluorescence intensity between pre- and post-injection images was observed in

the ‘bad injection’ group (Figure A1.1G) (p = 0.0024).
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Figure A1l.1: NIRF based nanoemulsion and images of tail vein. (A) A nanoemulsion-based
biological probe containing NIRF dye was injected into (B) the lateral tail vein and imaged in a

NIRF imager. (C and D) Pre- and postinjection images of a good injection. (E and F) Pre- and

142



Figure A1.1 (continued) post-injection images of a bad injection. White arrows indicate the point
of injection. It is possible to qualitatively assess the success of a
good injection compared to a bad injection by assessing the extent of the NIRF signal at the site
of injection. Unacceptable injections display fluorescence throughout the length of the tail and
were removed from the analysis (Figure 2). (G) The images can also be analyzed to reveal
a quantitative measure of fluorescence intensity, with thresholds for injection quality assigned by
the investigator. The error bars on the graph reflect the SEM. For the ‘good injection’ group, n =
7. For the ‘bad injection’ group, n = 4. There is a statistical difference in fluorescence intensity in
the ‘bad injection’ group when comparing pre- and postinjection images (unpaired #-test; p =

0.0024).

Figure A1.2. Examples of bad injections. (A) Fluorescent signal seen in part of the tail.
(B) Fluorescent signal seen over the full length of the tail. (C) Fluorescent signal

dispersed heavily in the entire tail and caudal area of the animal’s body.

A.1.5 Discussion
Research laboratories incur significant costs as a result of the misadministration of testing

agents. Tail vein injections are a difficult technique to master to attain consistent success rate, with
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the most experienced of technologists often incurring misadministration errors. There is no reliable
way to confirm a successful injection. This protocol offers a solution to this problem by giving
researchers a qualitative and quantitative method to validate the success of a murine tail vein

192.193.207 incorporates the agent of choice (in this

injection. Here, a NIRF-labelled nanoemulsion
case, a drug) and is imaged at the site of injection in a NIRF small-animal imager. There is also
the option to develop a non-nanoemulsion-based agent and use the same principle of NIRF
imaging by incorporating commercially available infra-red dyes. Additionally, ready-to-use
imaging agents with a variety of applications, such as tumor imaging, metabolic imaging, cell
trafficking, and apoptosis are also commercially available. An injection is performed either by
using a sterile needle or, alternatively, an intravenous catheter; this depends on the preference of
the researcher. In addition, automated tail vein injectors?®® have been used to assist in this process
and are compatible with this methodology. However, this technology has not yet become
commercially available.

There are important steps in the tail vein injection method that ensure a higher rate of
correct agent administration. First, the tail should be cleaned with ethanol to remove any dirt or
debris, allowing researchers to better visualize the vein. Dilating the vein by submerging the tail
in warm water is also a very important step in the method, as it allows a greater surface area for
injection. Injecting at a more distal point on the tail vein allows for some error, in the event that
multiple attempts are required. Injection should be attempted at a more proximal position in the
tail as the tail vein increases in size as the caudal aspect of the animal’s body is approached. In
addition, the contralateral tail vein can be used if needle placement fails in more than three to five

sites on the ipsilateral tail vein.

A successful administration of a test agent results in little to no NIRF signal at the point of
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injection. If no resistance is felt during the administration of the injection and there is little to no
fluorescence at the tail, then the injection can be recorded as successful. If resistance is felt during
injection and there is a trail of NIRF signal along some length of the tail, then the injection is
recorded as unsuccessful and is likely partly subcutaneous. Fluorescence images are taken pre-
and post-injection, and the quality of the injection is assessed by observing qualitatively or
analyzing quantitatively the fluorescence signal at the site of injection. The software
accompanying the NIR fluorescence imager is often capable of performing this analysis.

The method can be adapted in several ways. It is applicable to tail vein injection in both
mice and rats. Most small-animal NIR fluorescence imagers will be capable of accommodating
murine rodents. Levels of anesthesia need to be adjusted depending on the weight of the animal,
in accordance with the research laboratory’s IACUC protocol. Another possible modification is
the preparation of a non-nanoemulsion-based probe either by incorporating an infrared dye into
the researcher’s formulated agent or by purchasing a ready-to-use imaging agent, tailored to a
specific biological application.

If a rat is relatively large, it can often be difficult to position it in the small-animal imager.
It is thus recommended that a test image is taken with the animal in the drawer before injecting,
and a field of view ascertained where the tail is visible. It is helpful to tape the tail to the drawer
of the imager, to ensure it does not move during imaging.

Alternative methods seeking to assess the quality of tail vein injections in small animals
are limited to the utilization of labeling reagents that do not interfere with concurrent experimental
procedures and require euthanasia of the animals postinjection'**!*>. Some reagents may impact
study outcomes and the therapeutic assessment of the animals involved, so care in experimental

design is recommended.
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This method can, in the future, be refined with advances in small-animal imaging
technology, as well as improvements in infrared fluorescent probes. Biological probes with an
incorporated infrared dye, designed for a variety of different applications, can be used at the agent
administration stage of a study design to validate the quality of an injection, as outlined in this

meth0d49,5 1,209-2 14.
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APPENDIX A.2

SUPPLEMENTARY FIGURES FROM CHAPTER III

Figure A2.1. Vaginal smears were used to stage the ~ 4-day estrous cycle of all of the female
rats; with the CXB-NE females all being cycled together in estrus such as seen in panel b. a.
Proestrus is characterized by the vast majority of cells being nucleated epithelial cells with a
small presence of neutrophils. b. Estrus is characterized by primarily anucleated keratinized
epithelial cells. ¢. Metestrus is characterized by the combination of neutrophils and anucleated
keratinized epithelial cells where neutrophils begin to outnumber epithelial cells and clump
together. d. Diestrus is characterized by low numbers of cells with small numbers of both

neutrophils and epithelial cells.
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Figure A2.2. Day 18 macrophage infiltration in 1X CXB-NE heightens to a similar level of CCI
and DF-NE as they return to hyperalgesia. a. Average number of CD68+ macrophages per region
of interest across sex and condition. Male values are listed in blue and female values in pink.
Data is displayed as averages = SEM. Sham n =4 (male), 4 (female); CCI n = 4 (male), 4

female; DF-NE n = 6 (male), 5 (female); and CXB-NE n =5
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Figure A2.2 (continued) (male), 4 (female). b-i. Immunofluorescence staining for CD68+
macrophages in the sciatic nerve. Male and female data was compared using a two-way ANOVA

with a Tukey’s post hoc analysis.
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APPENDIX A.3

SUPPLEMENTARY FIGURES FROM CHAPTER IV

Table A3.1 Select table of primers used for qPCR including ATF3, SEMA6A, VGF, and the

housekeeping gene GAPDH.

ATF3 Forward | 5’-CCT GCA GAA GGA GTC AGA GAA-3’

Reverse 5’-CGT TCT GAG CCC GGA CGA TA-3

SEMAGA | Forward | 5’-AGC AAG ACA TAG AGC GTG GC-3°

Reverse | 5’-TGG CAC GCC CAT TCA GT-3°

GAPDH | Forward | 5’-GGC ACA GTC AAG GCT GAG AAT G-3’

Reverse | 5’-ATG GTG GTG AAG ACG CCA GTA -3’

A. B. _
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Figure A3.1 qPCR Results Looking at Expression Change in ATF3. A. Both male and female

CCI DRGs show an increase in expression of 47F3 following neuroinflammatory induction.
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Figure A3.1 (continued) Male naive n =2, female naive n = 3, male CCI n =2, female CCI n =
2. B. Female 10X CXB-NE appear to have a decrease in their ATF'3 expression when
experiencing mechanical allodynia relief in contrast to their DF-NE counterparts. Male ATF3 is
unaffected. Male DF-NE n = 3, Female DF-NE n =2, male 10X CXB-NE n =2, Female 10X
CXB-NEn=2.
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Figure A3.2 qPCR Results Looking at Expression Change in SEMA6A. A. Both male and
female CCI DRGs show an increase in expression of SEMA6A following neuroinflammatory
induction. Male naive n =2, female naive n = 3, male CCI n = 3, female CCI n = 2. B. Female
10X CXB-NE appear to have a decrease in their SEMA6A expression when experiencing
mechanical allodynia relief in contrast to their DF-NE counterparts. Male SEMA64 is unaffected.
Male DF-NE n = 3, Female DF-NE n = 2, male 10X CXB-NE n = 3, Female 10X CXB-NE n =

2.
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Table A3.2. Master list of differentially expressed genes between Female CCI vs Naive samples

with a FDR p-value < 0.05 and a fold change greater than +1.

Logz
fold Fold FDR p-

Name change | change | P-value value Bonferroni

AABR07001926.3 0.54 1.46 | 3.74E-05 | 2.18E-03 0.7
AABR07002774.1 0.57 1.49 | 2.79E-03 0.04 1
AABRO07005844.1 -0.94 -191 | 2.16E-05| 1.42E-03 0.4
AABRO07007068.1 0.43 1.35] 2.09E-04 | 8.02E-03 1
AABRO07007675.1 -0.99 -1.99 | 2.30E-03 0.04 1
AABR07028902.1 0.25 1.19] 1.20E-03 0.03 1
AABRO07040412.1 0.5 1.41 | 1.77E-04 | 7.13E-03 1
AABRO07040864.1 0.29 1.22 | 2.27E-03 0.04 |
AABRO07040947.1 0.66 1.58 | 9.53E-06 | 7.45E-04 0.18
AABR07044388.2 -0.45 -1.37 | 1.16E-04 | 5.28E-03 1
Abcal 0.37 1.29 | 1.35E-03 0.03 1
Abca2 -0.32 -1.25 | 3.09E-05 | 1.88E-03 0.58
Abcel 0.3 1.23 | 1.37E-04 | 5.98E-03 1
Abcf3 -0.3 -1.23 | 5.93E-04 0.02 1
Abcg4 -0.41 -1.33 | 1.62E-03 0.03 1
Abhdl6a -0.47 -1.39 | 2.07E-07 | 3.06E-05 3.90E-03
Abhdl7a -0.49 -14 ] 6.56E-07 | 8.29E-05 0.01
Abhd2 -0.23 -1.18 | 3.01E-03 0.05 1
Abhd8 -0.79 -1.73 | 1.22E-09 | 3.96E-07 2.29E-05
Ablim2 -0.47 -1.39 | 3.64E-04 0.01 |
ACI105662.1 -0.89 -1.86 | 3.57E-04 0.01 |
AC130391.3 -0.98 -1.97 | 2.17E-04 | 8.12E-03 1
AC130970.1 1.92 3.77] 1.68E-13 | 1.41E-10 3.15E-09
Acbd6 0.43 1.34 | 1.73E-03 0.03 1
Ache -0.24 -1.18 | 3.18E-03 0.05 1
Acsl4 0.52 1.43 | 2.92E-10| 1.23E-07 5.49E-06
Acta2 -0.66 -1.58 | 1.26E-05 | 9.30E-04 0.24
Actg2 -1.15 -2.22 | 1.69E-03 0.03 1
Actrb 0.3 1.23 | 1.86E-03 0.03 1
Adaml1 -0.38 -1.31 | 5.22E-06 | 4.75E-04 0.1
Adam12 0.54 1.45| 2.04E-04 | 7.89E-03 1
Adamts10 -0.42 -1.34 | 1.72E-03 0.03 1
Adamts2 -0.58 -1.49 | 5.34E-04 0.01 1
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Adamtsl5 -0.99 -1.98 | 5.33E-04 0.01 1
Adcyapl 1.07 2.11 | 7.46E-10 | 2.66E-07 1.40E-05
Adgrgl -0.25 -1.19 | 1.97E-03 0.04 1
Adra2c -0.74 -1.67 | 1.74E-03 0.03 1
Aebpl -0.39 -1.31 | 6.54E-06 | 5.81E-04 0.12
Agap3 -0.28 -1.21 | 6.50E-04 0.02 1
Ahdcl -0.38 -1.3 | 2.41E-03 0.04 1
Ahr 0.39 1.31 | 4.38E-05| 2.50E-03 0.82
Akapl7b 0.41 1.33 | 1.38E-05| 1.00E-03 0.26
Akap8l -0.27 -1.21 | 3.38E-03 0.05 1
Akrlbl -0.3 -1.23 | 2.22E-04 | 8.23E-03 1
Akr7a2 -0.46 -1.38 | 1.84E-03 0.03 1
Alad -0.64 -1.56 | 1.08E-03 0.02 1
Alcam 0.28 1.21 | 2.68E-04 | 9.22E-03 1
Aldhla3 -0.62 -1.54 | 6.51E-04 0.02 1
Aldoa 2 -0.88 -1.84 | 9.15E-04 0.02 1
Alkal2 2 399 | 2.88E-05 | 1.78E-03 0.54
Amigol -0.24 -1.18 | 3.36E-03 0.05 1
Amigo3 -0.47 -1.39 | 5.93E-09 | 1.44E-06 1.11E-04
Anapc4 0.29 1.22 | 7.31E-04 0.02 1
Ankfnl -0.56 -1.48 | 2.67E-03 0.04 1
Ankrdl 2.52 5.73 | 1.24E-04 | 5.54E-03 1
Ankrd12 0.3 1.23 | 1.02E-04 | 4.72E-03 1
Aplar 0.25 1.19 | 3.07E-03 0.05 1
Ap2al -0.34 -1.26 | 2.76E-05 | 1.74E-03 0.52
Apbbl -0.29 -1.23 | 1.97E-04 | 7.68E-03 1
Apc2 -0.31 -1.24 | 9.19E-05 | 4.34E-03 1
Aphlb -1.32 -2.5| 5.95E-05| 3.14E-03 1
Apod 0.42 1.33 | 2.15E-04 | 8.09E-03 1
Appll 0.27 1.2 | 1.55E-03 0.03 1
Arapl -0.34 -1.27 | 2.24E-04 | 8.27E-03 1
Arf5 -0.41 -1.33 | 9.56E-04 0.02 1
Arhgapl5 0.78 1.72 | 1.81E-03 0.03 1
Arhgap36 0.59 1.51 | 1.66E-04 | 6.84E-03 1
Arhgap44 -0.39 -1.31 | 7.65E-06 | 6.43E-04 0.14
Arhgap5 0.29 1.22 | 1.97E-04 | 7.68E-03 1
Arid4b 0.31 1.24 | 3.46E-04 0.01 1
Arll4ep 0.29 1.22 | 1.57E-03 0.03 1
Arppl9 2 0.51 1.42 | 6.70E-05 | 3.43E-03 1
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Ascc3 0.3 1.23 | 2.78E-04 | 9.46E-03 1
Ashll 0.25 1.19| 1.05E-03 0.02 1
Atatl 042 |  -1.34| 3.79E-04 0.01 1
Atcay 025|  -1.19| 2.46E-03 0.04 1
Atf3 2.97 7.83 | 3.04E-27 | 2.17E-23 5.71E-23
Atp13a2 -0.31 -1.24 | 1.72E-04 | 7.00E-03 1
Atp13a3 0.3 1.23 | 3.79E-04 0.01 1
Atpla3 -0.41 -1.33 | 2.33E-04 | 8.46E-03 1
Atp2bl 0.23 1.17| 2.88E-03 0.04 1
Atp2b2 -0.26 12| 7.04B-04 0.02 1
Atp2b4 0.28 1.21 | 8.70E-04 0.02 1
Atp5Smc3 039 |  -1.31| 8.87E-07 | 1.06E-04 0.02
Atp5Smg 029| -122| 7.41E-04 0.02 1
Atp6v0e2 -0.27 12| 1.01E-03 0.02 1
Atrx 0.38 1.31 | 7.18E-07 | 8.92E-05 0.01
Atxnl10 0.3 1.23| 1.21E-04| 5.45E-03 1
B3gat3 047 | -1.39 | 2.55E-08 | 5.02E-06 4.78E-04
Bag3 -035|  -1.28| 7.60E-06 | 6.43E-04 0.14
Baspl 0.34 127 | 9.54E-06 | 7.45E-04 0.18
Bbln 042 |  -1.34| 7.34E-04 0.02 1
Bean 037  -1.29| 2.66E-03 0.04 1
Bekdha -0.57|  -1.48| 4.52E-05| 2.52E-03 0.85
Bdnf 1.1 2.14| 147E-11| 8.06E-09 2.75E-07
Bgn -0.52|  -143| 1.32E-05| 9.71E-04 0.25
Bhlhe4!1 0.31 1.24 | 8.67E-04 0.02 1
Bicdl 0.31 1.24 | 8.63E-05 | 4.18E-03 1
Bphl 0.94|  -1.92| 4.31E-09 | 1.08E-06 8.10E-05
Bpnt! 0.25 1.19| 2.71E-03 0.04 1
Brsk2 028 |  -1.22| 8.69E-04 0.02 1
Brwd3 0.42 1.34| 2.17E-03 0.04 1
Btbd2 -0.3 -1.23| 6.35E-04 0.02 1
Clgb 0.45 1.37 | 2.83E-03 0.04 1
C2cd2 0.4 1.36 | 3.34E-04 0.01 1
Cabpl 025|  -1.19| 2.52E-03 0.04 1
Cacnalg -1.31 2.47| 1.55E-03 0.03 1
Cacnalh -0.41 -1.33 | 8.12E-04 0.02 1
Cacna2dl 0.94 1.91 | 4.63E-16 | 7.36E-13 8.71E-12
Cacng? -0.59 -1.5| 8.80E-05 | 4.22E-03 1
Calb2 -0.65|  -1.57| 2.57E-07 | 3.67E-05 4.82E-03
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Calca 0.53 1.44 | 2.71E-06 | 2.69E-04 0.05
Calm-ps2 -0.45 -1.36 | 5.90E-04 0.02 1
Calu 0.25 1.19] 1.53E-03 0.03 1
Camk2d 0.42 1.34 | 3.41E-04 0.01 1
Capg -1.59 -3.01 | 2.70E-10 | 1.17E-07 5.07E-06
Caprinl 0.23 1.17 ] 2.93E-03 0.05 1
Car2 -0.58 -1.49 | 2.71E-06 | 2.69E-04 0.05
Caskin2 -0.37 -1.29 | 2.40E-03 0.04 1
Casp4 0.54 1.46 | 7.20E-04 0.02 1
Castor2 -0.32 -1.25 | 7.25E-04 0.02 1
Cavl -0.31 -1.24 | 1.63E-04 | 6.78E-03 1
Cavin2 -0.53 -1.44 | 8.94E-05 | 4.26E-03 1
Cbin2 0.5 141 | 4.73E-05| 2.61E-03 0.89
Cbr2 -0.67 -1.59 | 1.36E-03 0.03 1
Cbx6 -0.24 -1.18 | 2.74E-03 0.04 1
Cbx7 -0.42 -1.34 | 2.47E-03 0.04 1
Cecarl 0.32 1.25 | 1.46E-04 | 6.29E-03 1
Ccdcl12 0.59 1.5] 5.83E-05| 3.08E-03 1
Cedcl172 0.8 1.75] 1.15E-03 0.02 1
Ccl2 1.46 2.76 | 1.45E-12 | 1.04E-09 2.72E-08
Ccm?2l -0.78 -1.72 | 3.74E-04 0.01 1
Cenc 0.38 1.3 ] 1.87E-03 0.03 1
Cepgl 0.29 1.22 | 2.44E-04 | 8.71E-03 1
Cet2 0.28 1.21 | 4.09E-04 0.01 1
Cd200 0.3 1.23 | 2.01E-04 | 7.82E-03 1
Cd24 0.24 1.18 | 3.24E-03 0.05 1
Cd248 -0.9 -1.87 | 1.74E-03 0.03 1
Cd44 0.25 1.19 | 1.07E-03 0.02 1
Cd47 0.24 1.18 | 1.81E-03 0.03 1
Cd5s5 0.34 1.26 | 2.83E-03 0.04 1
Cd59 0.35 1.28 | 1.71E-03 0.03 1
Cd74 0.49 1.41 | 1.98E-05| 1.32E-03 0.37
Cdc27 0.29 1.22 | 3.05E-04 0.01 1
Cdh19 0.44 1.35| 1.61E-04 | 6.75E-03 1
Cdk5r2 -0.41 -1.33 | 4.91E-04 0.01 1
Cdr21 -0.38 -1.3 | 1.34E-06 | 1.49E-04 0.03
Cepl70 0.27 1.2 | 5.00E-04 0.01 1
Cep250 -0.69 -1.61 | 5.73E-07 | 7.38E-05 0.01
Cers6 0.27 1.2 ] 2.62E-03 0.04 1
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Chchd10 -0.61 -1.53 | 3.04E-07 | 4.21E-05 5.70E-03
Chga -0.4 -1.32 | 2.49E-06 | 2.56E-04 0.05
Chll 0.58 1.49 | 3.28E-07 | 4.49E-05 6.16E-03
Chnl 0.3 1.23 | 4.69E-04 0.01 1
Chpf -0.37 -1.29 | 2.37E-03 0.04 1
Chrm2 0.53 1.45] 2.08E-09 | 6.05E-07 3.90E-05
Chst2 -0.24 -1.18 | 2.54E-03 0.04 1
Cilp -1.1 -2.15| 2.43E-04 | 8.70E-03 1
Ckb -0.35 -1.27 | 2.00E-03 0.04 1
Ckmtl -0.41 -1.33 | 1.82E-07 | 2.74E-05 3.42E-03
Cldn19 -0.46 -1.38 | 3.03E-04 0.01 1
Clec2] -0.67 -1.6 | 2.02E-08 | 4.18E-06 3.80E-04
Clec3b -0.82 -1.76 | 7.38E-04 0.02 1
Clec7a 0.84 1.79 | 8.77E-04 0.02 1
Clstnl -0.26 -1.19 | 7.57E-04 0.02 1
Cmklrl -0.69 -1.61 | 9.61E-04 0.02 1
Cmpkl1 0.32 1.25 | 9.19E-05 | 4.34E-03 1
Cmtm5 -0.52 -1.43 | 3.50E-05 | 2.07E-03 0.66
Cmya5 0.74 1.67 | 8.48E-04 0.02 1
Cnnml -0.44 -1.36 | 6.34E-04 0.02 |
Coasy -0.57 -1.48 | 2.32E-04 | 8.44E-03 1
Col28al 0.29 1.22 | 4.64E-04 0.01 1
Colé6al -0.36 -1.29 | 2.28E-03 0.04 1
Col6a2 -0.42 -1.34 | 9.37E-07 | 1.10E-04 0.02
Colgal -0.46 -1.37 | 1.16E-03 0.02 1
Corob -0.53 -1.44 | 1.30E-04 | 5.73E-03 1
Cox7al -1.36 -2.57 | 4.68E-05 | 2.59E-03 0.88
Cp 0.3 1.23 | 5.51E-04 0.01 1
Cpeb4 0.27 1.21 | 3.90E-04 0.01 1
Cpedl -0.41 -1.33 | 2.55E-03 0.04 1
Cpsf2 0.31 1.24 | 2.30E-04 | 8.40E-03 1
Cpxm?2 -0.66 -1.58 | 5.72E-04 0.02 |
Crbn 0.24 1.18 | 2.13E-03 0.04 1
Crh 5.1 3438 | 5.51E-05| 2.95E-03 1
Crisp3 7.82 | 22523 | 8.36E-04 0.02 1
Crtacl 0.52 1.43 | 1.22E-03 0.03 1
Crtc2 -0.51 -1.43 | 2.19E-04 | 8.16E-03 1
Cryab -0.44 -1.36 | 9.61E-08 | 1.56E-05 1.81E-03
Csdc2 -0.35 -1.27 | 1.23E-04 | 5.51E-03 1
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Csfl 0.7 1.62 | 1.41E-07 | 2.17E-05 2.65E-03
Csnk1g3 0.27 1.2 ] 9.93E-04 0.02 1
Cspgé -0.54 -1.45 | 1.64E-05 | 1.14E-03 0.31
Csrpl -0.26 -1.2 | 1.67E-03 0.03 1
Csrp3 5.44 43.49 | 3.86E-13 | 3.07E-10 7.26E-09
Cst3 -0.38 -1.3 | 7.70E-04 0.02 1
Cstb -0.3 -1.23 | 1.14E-03 0.02 1
Ctdspl -0.38 -1.3 | 2.50E-03 0.04 1
Cttnbp2nl 0.29 1.23 | 3.83E-04 0.01 1
Cxcll3 1.29 245 | 6.22E-04 0.02 1
Cycl -0.38 -1.31 | 1.81E-03 0.03 1
Cyp2sl -1.03 -2.04 | 8.21E-06 | 6.71E-04 0.15
Cyrib 0.36 1.28 | 3.11E-03 0.05 1
Cysltr2 0.48 1.39 | 2.65E-03 0.04 1
Cystml -0.38 -1.3 | 2.48E-03 0.04 1
D030056L22Rik 0.61 1.53 | 2.12E-05 | 1.40E-03 0.4
D430041D05Rik -0.39 -1.31 | 1.57E-03 0.03 1
Dagla -0.3 -1.23 | 4.56E-04 0.01 1
Darsl 0.33 1.25] 1.32E-04 | 5.81E-03 1
Dazapl -0.33 -1.25 | 2.77E-04 | 9.46E-03 1
Dclk1 0.28 1.22 | 2.65E-04 | 9.14E-03 1
Ddrl -0.27 -1.2 | 2.11E-03 0.04 1
Dgcr2 -0.32 -1.25 | 1.63E-04 | 6.77E-03 1
Dhfr 0.7 1.63 | 2.00E-03 0.04 1
Dhx15 0.27 1.21 | 6.42E-04 0.02 1
Dicerl 0.29 1.23 | 6.07E-04 0.02 1
Dip2a -0.34 -1.27 | 2.10E-04 | 8.03E-03 1
Dipklb -0.27 -1.21 | 3.06E-03 0.05 1
Diras1 -0.55 -1.46 | 9.29E-06 | 7.37E-04 0.17
Dis3 0.45 1.36 | 7.53E-04 0.02 1
Dlg2 0.37 1.29 | 6.34E-06 | 5.67E-04 0.12
Dlgap3 -0.38 -1.3 | 2.53E-03 0.04 1
Dmtfl 0.25 1.19 | 2.28E-03 0.04 1
Dnah3 2.04 4.11 | 6.10E-04 0.02 1
Dnaja3 -0.28 -1.21 | 2.15E-03 0.04 1
Dnajc2 0.42 1.34 | 7.20E-04 0.02 1
Dnajc7 0.31 1.24 | 8.55E-05 | 4.17E-03 1
Dockl1 0.24 1.18 | 2.02E-03 0.04 1
Dohh -0.54 -1.45| 2.30E-04 | 8.40E-03 1
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Dok6 0.41 133 | 1.62E-03 0.03 1
Dolk -0.54|  -146| 1.75E-04 | 7.10E-03 1
Dpp9 028 |  -1.21| 9.86B-04 0.02 1
Dpy1914 0.29 122 | 1.45E-03 0.03 1
Draxin 3.15 8.88 | 2.22B-05 | 1.44E-03 0.42
Dtx1 0.52| -143| 1.16B-03 0.02 1
Dtx3 049 |  -141| 3.88B-04 0.01 1
Dusp? 0.56 1.48 | 1.34E-05 | 9.78E-04 0.25
Dynlt3 0.25 1.19| 1.15E-03 0.02 1
Dyrk1b 04| -132| 3.27B-03 0.05 1
Ecell 1.68 3.21| 2.36E-05| 1.51E-03 0.44
Ecm2 0.63| -1.55| 2.76B-03 0.04 1
Ecrgd -1.55|  -2.93| 5.91E-06 | 5.35B-04 0.11
Edfl 0.25|  -1.19| 2.84E-03 0.04 1
Efnas 05| -1.41| 3.31E-07 | 4.49E-05 6.23E-03
Ehd3 0.23 1.17| 2.73E-03 0.04 1
Eifla 0.31 1.24 | 1.38E-04 | 6.00E-03 1
Eif3a 0.26 1.2 | 8.90E-04 0.02 1
Eif4al 0.32 1.25 | 4.42E-05| 2.50E-03 0.83
Elavl4 0.24 1.18 | 1.91E-03 0.03 1
ElI2 0.29 122 | 5.61E-04 0.01 1
Eln 0.63| -1.55| 9.75E-04 0.02 1
Eloc 0.33 126 | 6.81E-05| 3.46E-03 1
Emc10 -045| -136| 3.13B-04 0.01 1
Emc2 0.37 1.29 | 4.86E-06 | 4.48E-04 0.09
Eme?2 0.6| -1.52| 2.90E-03 0.04 1
Ephas$ 0.46 1.38 | 4.13E-04 0.01 1
Ephx1 -0.51| -143| 1.55B-04 | 6.58E-03 1
Erbin 0.33 1.26 | 5.03E-05 | 2.72E-03 0.94
Erc2 0.39 1.31| 1.54E-03 0.03 1
Esfl 0.39 1.31| 2.38E-03 0.04 1
Estra -0.61| -1.53| 2.95E-05| 1.81E-03 0.55
F3 0.61| -1.52| 1.42B-03 0.03 1
F5 1.04|  -2.06| 1.92E-03 0.03 1
Faim?2 -0.59 -1.5| 9.62E-07 | 1.12B-04 0.02
Fam163a -0.84| -1.79| 7.94B-04 0.02 1
Fam189b 024 |  -1.18| 2.02B-03 0.04 1
Fam234b 0.28| -122| 1.03E-03 0.02 1
Farl 0.24 1.18 | 2.11E-03 0.04 1
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Faxc 0.23 1.17 | 2.77E-03 0.04 1
Fblll -0.56 -1.48 | 2.06E-03 0.04 1
Fbln2 -0.45 -1.37 | 2.73E-09 | 7.35E-07 5.12E-05
Fbxo2 -0.28 -1.21 | 4.08E-04 0.01 1
Fbxo44 -0.37 -1.3 | 2.43E-03 0.04 1
Fgdl -0.53 -1.44 | 7.58E-04 0.02 1
Fgfl3 0.27 1.21 | 3.23E-04 0.01 1
Flrt3 1.33 2.51 | 5.16E-27 | 2.46E-23 9.70E-23
Fmnl2 0.26 1.2 | 1.31E-03 0.03 1
Fndcl -0.46 -1.38 | 1.74E-03 0.03 1
Fndc3a 0.25 1.19] 2.01E-03 0.04 1
Foxcl -0.85 -1.8 | 1.55E-03 0.03 1
Foxc2 -0.7 -1.63 | 1.22E-03 0.03 1
Foxdl -0.88 -1.84 | 1.21E-03 0.03 1
FralOacl 0.45 1.37 ] 1.29E-03 0.03 1
Frmpdl -0.26 -1.2 | 1.05E-03 0.02 1
Fsdl1l 0.28 1.22 | 2.55E-04 | 8.94E-03 1
Fthl -0.4 -1.32 | 2.99E-04 | 9.97E-03 1
Ftll 1 -0.44 -1.35 | 1.14E-04 | 5.24E-03 1
Ftll 2 -04 -1.32 | 1.23E-03 0.03 1
Fxyd6 -0.52 -1.44 | 6.03E-10 | 2.21E-07 1.13E-05
Fxyd7 -0.49 -14 | 1.09E-09 | 3.63E-07 2.05E-05
Gaa -0.34 -1.27 | 2.81E-05| 1.76E-03 0.53
Gabras 1.24 237 | 3.25E-08 | 6.19E-06 6.10E-04
Gadd45a 1.17 2.25| 6.40E-15| 7.04E-12 1.20E-10
Gadd45g 0.82 1.76 | 1.76E-03 0.03 1
Gal 1.55 292 | 4.53E-15| 5.39E-12 8.50E-11
Galnt13 0.44 1.36 | 7.01E-08 | 1.25E-05 1.32E-03
Gap43 0.66 1.58 | 4.78E-18 | 8.54E-15 8.98E-14
Gasb6 -0.42 -1.34 | 1.09E-07 | 1.74E-05 2.06E-03
Gas7 0.33 1.26 | 3.36E-03 0.05 1
Gatd3a -0.3 -1.23 | 3.93E-04 0.01 1
Gbp2 0.81 1.76 | 2.18E-06 | 2.28E-04 0.04
Gbp5 0.73 1.65 | 4.79E-04 0.01 1
Gbp7 1.07 2.1 ] 1.99E-08 | 4.17E-06 3.73E-04
Gdfl -0.58 -1.49 | 3.40E-05 | 2.03E-03 0.64
Gdi2 0.26 1.2 | 7.45E-04 0.02 1
Gdpdl 0.33 1.26 | 5.81E-04 0.02 1
gene:ENSRNOG00000005840 -2.01 -4.03 | 2.69E-03 0.04 1
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gene: ENSRNOG00000006471 -0.76 -1.69 | 3.69E-10 | 1.51E-07 6.93E-06
gene:ENSRNOGO00000013579 -0.45 -1.36 | 2.19E-03 0.04 1
gene:ENSRNOGO00000019778 -0.59 -1.51 | 1.39E-05 | 1.00E-03 0.26
gene: ENSRNOG00000027040 0.54 1.46 | 5.51E-05| 2.95E-03 1
gene: ENSRNOG00000048258 0.42 1.34 | 3.99E-04 0.01 1
gene:ENSRNOG00000048337 1.78 344 | 3.07E-08 | 5.94E-06 5.78E-04
gene:ENSRNOG00000049075 0.24 1.18| 2.67E-03 0.04 1
gene: ENSRNOG00000060288 0.38 1.3 | 2.08E-03 0.04 1
gene: ENSRNOG00000062272 -0.41 -1.33 | 3.14E-05 | 1.90E-03 0.59
gene: ENSRNOG00000062568 -1.71 -3.27 | 1.34E-03 0.03 1
gene:ENSRNOG00000062710 0.33 1.26 | 2.13E-04 | 8.08E-03 1
gene: ENSRNOG00000062927 -0.67 -1.59 | 1.09E-05 | 8.32E-04 0.21
gene: ENSRNOG00000062930 -0.96 -1.95 | 5.23E-10 | 1.97E-07 9.83E-06
gene:ENSRNOG00000063044 -0.76 -1.69 | 2.22E-03 0.04 1
gene:ENSRNOG00000063087 -0.95 -1.93 | 3.00E-04 | 9.98E-03 1
gene: ENSRNOG00000063675 -1.12 -2.17 | 5.42E-05 | 2.92E-03 1
gene: ENSRNOG00000063679 0.56 148 | 2.17E-03 0.04 1
gene: ENSRNOG00000064941 0.58 149 | 3.26E-03 0.05 1
gene:ENSRNOG00000065301 0.74 1.66 | 3.14E-03 0.05 1
gene: ENSRNOG00000065506 0.41 1.33 | 2.18E-03 0.04 1
gene: ENSRNOG00000065666 0.44 1.36 | 6.59E-04 0.02 1
gene:ENSRNOGO00000065876 0.57 149 | 4.81E-04 0.01 1
gene:ENSRNOGO00000066117 -0.46 -1.38 | 3.96E-04 0.01 1
gene: ENSRNOG00000066636 -0.87 -1.83 | 4.49E-07 | 5.88E-05 8.43E-03
gene: ENSRNOG00000067007 0.53 145 ] 6.05E-04 0.02 1
gene:ENSRNOG00000067040 0.72 1.65 | 3.08E-04 0.01 1
gene:ENSRNOG00000067077 -2.04 -4.12 | 1.49E-06 | 1.63E-04 0.03
gene:ENSRNOG00000067276 0.86 1.81 ] 3.41E-12 | 2.18E-09 6.40E-08
gene: ENSRNOG00000067344 0.6 1.52 | 7.59E-07 | 9.12E-05 0.01
gene:ENSRNOGO00000068131 -3.13 -8.75 | 7.20E-05 | 3.61E-03 1
gene:ENSRNOG00000068148 1 2| 9.12E-05 | 4.33E-03 1
gene: ENSRNOG00000069384 0.95 1.93 | 5.66E-09 | 1.40E-06 1.06E-04
gene: ENSRNOG00000069549 -1.05 -2.08 | 5.97E-07 | 7.62E-05 0.01
gene:ENSRNOG00000069773 0.91 1.88 | 1.46E-03 0.03 1
gene:ENSRNOG00000069969 2.02 4.07 | 5.33E-04 0.01 1
gene: ENSRNOG00000070106 0.38 1.3 | 2.35E-03 0.04 1
gene: ENSRNOG00000070285 -0.71 -1.64 | 1.01E-06 | 1.16E-04 0.02
gene:ENSRNOG00000070574 -0.28 -1.21 | 2.69E-03 0.04 1
gene:ENSRNOG00000070982 -1.06 -2.08 | 2.57E-10 | 1.17E-07 4.83E-06
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gene: ENSRNOG00000071050 0.6 1.52 | 2.20E-04 | 8.18E-03 1
Gfap 0.62 1.54 | 7.70E-04 0.02 1
Ggt6 1.02 2.03 | 5.12E-04 0.01 1
Ggt7 -0.28 -1.21 | 9.51E-04 0.02 1
Glipr2 0.54 145 | 2.57E-04 | 8.97E-03 1
Glrx5 -0.47 -1.39 | 8.30E-04 0.02 1
Gls 0.25 1.19 ] 1.24E-03 0.03 1
Gm45871 0.6 1.52 | 3.30E-03 0.05 1
Gmfb 0.28 1.21 | 2.59E-04 | 9.01E-03 1
Gmppb 0.7 1.62 | 4.63E-04 0.01 1
Gmpr -0.38 -1.3 | 2.64E-03 0.04 1
Gnal2 -0.27 -1.21 | 1.34E-03 0.03 1
Gnb2 -0.25 -1.19 | 2.60E-03 0.04 1
Golm2 0.26 1.2 ] 9.03E-04 0.02 1
Gpcb -0.44 -1.36 | 1.54E-03 0.03 1
Gpcepdl 0.3 1.23 | 2.04E-04 | 7.89E-03 1
Gpnmb 0.48 1.39 | 5.67E-04 0.02 1
Gpr137 -0.51 -1.42 | 2.83E-05 | 1.77E-03 0.53
Gprl180 -0.47 -1.39 | 6.41E-04 0.02 1
Gpxl -0.31 -1.24 | 8.05E-04 0.02 1
Gpx4 -0.55 -1.47 | 3.14E-06 | 3.06E-04 0.06
Grinl -0.38 -1.31 | 4.05E-06 | 3.79E-04 0.08
Grina -0.33 -1.25 | 2.19E-05 | 1.43E-03 0.41
Grm4 -0.64 -1.56 | 1.23E-05 | 9.14E-04 0.23
Gsn -0.54 -1.46 | 3.50E-12 | 2.18E-09 6.58E-08
Gvinl 0.69 1.61 | 3.26E-03 0.05 1
H1f10 -0.78 -1.72 | 8.82E-05 | 4.22E-03 1
HI1f2 -0.41 -1.33 | 3.30E-04 0.01 1
Hamp 5.83 56.92 | 1.03E-05 | 7.96E-04 0.19
Haplnl -0.6 -1.51 | 1.52E-05 | 1.08E-03 0.29
Hapln2 -1.25 -2.37 | 2.49E-04 | 8.79E-03 1
Hapln4 -0.92 -1.9 | 9.36E-13 | 7.04E-10 1.76E-08
Haus3 0.35 1.27 | 3.71E-04 0.01 1
Haus6 0.43 1.35] 1.10E-03 0.02 1
Hcen2 -0.55 -1.46 | 2.14E-10 | 1.02E-07 4.02E-06
Hcn4 -0.52 -1.44 | 2.88E-04 | 9.73E-03 1
Hells 0.71 1.63 | 6.97E-04 0.02 1
Hhatl -0.52 -1.43 | 3.82E-04 0.01 1
Hicl -0.66 -1.58 | 1.91E-03 0.03 1
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Hidl -0.33 -1.26 | 1.16E-04 | 5.28E-03 1
Hifla 0.37 1.29 | 4.89E-06 | 4.48E-04 0.09
Hist2h3c2 2 -0.89 -1.86 | 4.40E-05 | 2.50E-03 0.83
Hmgal -0.43 -1.34 | 1.14E-03 0.02 1
Hnrnpa0 -0.58 -1.49 | 7.51E-06 | 6.39E-04 0.14
Hnrnpal 0.25 1.19 ] 1.27E-03 0.03 1
Hnrnpa2bl 0.34 1.26 | 1.53E-05 | 1.08E-03 0.29
Hnrnpa3 0.24 1.18 | 2.30E-03 0.04 1
Hopx 0.51 142 | 1.78E-05| 1.21E-03 0.34
Hoxb8 -0.81 -1.75 | 2.94E-03 0.05 1
Hpse -0.57 -1.49 | 2.03E-05 | 1.35E-03 0.38
Hrh3 -0.96 -1.95 | 3.15E-03 0.05 1
Hs2stl 0.52 1.44 | 3.85E-10 | 1.53E-07 7.23E-06
Hs3st2 -0.52 -1.43 | 2.21E-05| 1.44E-03 0.41
Hspel 0.44 1.36 | 2.70E-04 | 9.25E-03 1
Htrld -0.58 -1.5 | 6.22E-04 0.02 1
Htra3 -0.66 -1.58 | 2.89E-03 0.04 1
Idh1 0.25 1.19 ] 1.37E-03 0.03 1
Ifit2 0.92 1.89 | 1.58E-03 0.03 1
Ifit3 1.88 3.69 | 2.03E-03 0.04 1
Ifngr2 0.4 1.32 | 2.82E-03 0.04 1
I£t20 0.39 1.31 | 4.79E-05 | 2.62E-03 0.9
Igf2 0.57 1.48 | 3.36E-03 0.05 1
Igfbp3 0.84 1.8 | 1.64E-18 | 4.67E-15 3.07E-14
Igtbp6 -1.08 -2.12 | 3.00E-18 | 7.15E-15 5.64E-14
Igsf21 -1.15 -2.22 | 6.72E-05 | 3.43E-03 1
I111ral -0.51 -1.43 | 5.33E-04 0.01 1
I113ral 1 0.6 1.51 | 1.27E-04 | 5.60E-03 1
I113ral 2 0.81 1.76 | 4.36E-10 | 1.69E-07 8.20E-06
I1rl 0.72 1.65| 4.04E-05 | 2.33E-03 0.76
[131ra 0.45 1.37 | 2.43E-03 0.04 1
17r 0.98 1.98 | 4.10E-12 | 2.44E-09 7.70E-08
Impdh1 -0.31 -1.24 | 1.17E-04 | 5.29E-03 1
Inhbb -1.01 -2.01 | 6.74E-07 | 8.45E-05 0.01
Ints6 0.28 1.21 | 3.33E-03 0.05 1
Igsecl -0.28 -1.21 | 3.46E-04 0.01 1
Igsec3 -0.38 -1.3 | 1.36E-04 | 5.93E-03 1
Iscu -0.59 -1.51 ] 1.09E-13 | 9.71E-11 2.04E-09
Islr -0.81 -1.76 | 9.99E-10 | 3.48E-07 1.88E-05
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Itga2b -1.31 -2.48 | 7.72E-04 0.02 1
Itgb1 0.42 1.34 | 1.66E-04 | 6.85E-03 1
Itgh8 0.43 1.35] 1.54E-08 | 3.33E-06 2.89E-04
Itm2c¢ -0.36 -1.28 | 4.45E-06 | 4.13E-04 0.08
Ivnslabp 0.32 1.25 | 2.90E-05| 1.79E-03 0.55
Jak2 0.4 1.32 | 6.21E-06 | 5.58E-04 0.12
Josd2 -0.43 -1.35 | 1.67E-03 0.03 1
Jph3 -0.31 -1.24 | 2.08E-04 | 8.02E-03 1
Jun 0.68 1.6 | 6.08E-09 | 1.44E-06 1.14E-04
Kank4 -0.39 -1.31 | 7.10E-06 | 6.23E-04 0.13
Kcenel -0.63 -1.55 | 1.24E-06 | 1.40E-04 0.02
Kcne3 -0.49 -1.41 | 2.61E-09 | 7.18E-07 4.91E-05
Kcnh2 -0.51 -1.42 | 2.31E-09 | 6.60E-07 4.34E-05
Kcenkl -0.68 -1.6 | 1.02E-07 | 1.64E-05 1.92E-03
Kcnsl -0.74 -1.67 | 2.90E-09 | 7.67E-07 5.45E-05
Kctd14 -1.38 -2.6 | 1.54E-03 0.03 1
Kctd16 0.25 1.19 | 2.51E-03 0.04 1
Kdm?7a 0.39 1.31] 1.71E-03 0.03 1
Khk -0.66 -1.58 | 1.48E-03 0.03 1
Kiaa0408L 0.29 1.22 | 2.42E-04 | 8.69E-03 1
Kif19 -0.51 -1.42 | 4.62E-05 | 2.57E-03 0.87
Kif21b -0.41 -1.33 | 7.89E-04 0.02 1
KIf5 -0.41 -1.33 | 1.03E-03 0.02 1
KIf6 0.25 1.19 | 2.37E-03 0.04 1
Klhdc8b -0.66 -1.58 | 1.66E-05 | 1.15E-03 0.31
Klrk1 1.08 2.11 | 2.37E-03 0.04 1
Kndcl -0.42 -1.34 | 2.26E-05 | 1.46E-03 0.43
Kpna4 0.24 1.18 | 2.75E-03 0.04 1
Krt7 1.32 249 | 2.56E-08 | 5.02E-06 4.81E-04
Kitnl 0.62 1.53 | 7.24E-16 | 1.04E-12 1.36E-11
Lamb2 -0.4 -1.31 | 7.32E-07 | 9.00E-05 0.01
Lamp5 0.91 1.88 | 1.83E-06 | 1.97E-04 0.03
Largel -0.34 -1.26 | 1.50E-05 | 1.07E-03 0.28
Larp4 0.39 1.31 | 1.33E-06 | 1.48E-04 0.02
Lcorl 0.38 1.3 ] 2.96E-03 0.05 1
Lepl 0.39 1.31 ] 7.29E-04 0.02 1
Ldhb -0.29 -1.22 | 1.57E-04 | 6.64E-03 1
Leng8 -0.25 -1.19 | 1.31E-03 0.03 1
Leng9 -0.52 -1.43 | 3.25E-04 0.01 1
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Lgi3 -0.52 -1.44 | 4.08E-11 | 2.08E-08 7.66E-07
Lifr 0.42 1.34 | 2.31E-08 | 4.64E-06 4.33E-04
Limsl 0.25 1.19 ] 2.07E-03 0.04 1
Lin7b -0.68 -1.6 | 1.34E-03 0.03 1
Lingol -0.5 -1.41 | 3.75E-05 | 2.18E-03 0.7
Loxl1 -0.71 -1.64 | 4.81E-04 0.01 1
Lpar6 0.5 141 2.71E-03 0.04 1
Lpcat4 -0.43 -1.34 | 5.92E-04 0.02 1
Lrch4 -0.54 -1.46 | 3.27E-04 0.01 1
Lrpl -0.33 -1.26 | 1.42E-05 | 1.02E-03 0.27
Lrplb 0.31 1.24 | 5.58E-04 0.01 1
Lrrc24 -0.46 -1.37 | 1.51E-03 0.03 1
Lrrc32 -0.72 -1.65 | 9.59E-04 0.02 1
Lrrc58 0.25 1.19] 1.31E-03 0.03 1
Lrrfipl 0.28 1.21 ] 1.15E-03 0.02 1
Ltbp3 -0.29 -1.22 | 5.79E-04 0.02 1
Ltbp4 -0.58 -1.49 | 6.84E-06 | 6.04E-04 0.13
Luzp2 0.4 1.32 | 1.16E-03 0.02 1
Lxn 0.43 1.35] 1.73E-04 | 7.03E-03 1
Maf -0.38 -1.3 | 2.34E-03 0.04 1
Manlal 0.43 1.34 | 1.07E-03 0.02 1
Maoa 0.56 1.47 | 2.02E-06 | 2.14E-04 0.04
Mapllc3a -0.41 -1.33 | 6.20E-04 0.02 1
Map3k13 -0.46 -1.38 | 1.05E-03 0.02 1
Map7d2 0.24 1.18 | 1.47E-03 0.03 1
Maprel 0.32 1.25 | 1.04E-04 | 4.77E-03 1
MASTI1 -0.24 -1.18 | 1.67E-03 0.03 1
Matr3 0.26 1.2 | 7.44E-04 0.02 1
Mcptlll -2.24 -4.72 | 2.56E-04 | 8.97E-03 1
Mdcl -0.43 -1.35 | 1.69E-03 0.03 1
Med27 -0.42 -1.34 | 1.96E-03 0.04 1
Med9 -0.52 -1.44 | 6.86E-04 0.02 1
Mest -0.35 -1.28 | 1.84E-05 | 1.24E-03 0.35
Mfap4 -0.67 -1.59 | 4.11E-04 0.01 1
Mfap5 -0.66 -1.58 | 2.96E-04 | 9.91E-03 1
Mfsd2a -0.43 -1.35 | 2.46E-03 0.04 1
MGC108823 0.73 1.66 | 4.39E-04 0.01 1
Mgll -0.26 -1.2 | 9.27E-04 0.02 1
Mgp -0.42 -1.34 | 2.94E-07 | 4.12E-05 5.52E-03
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Mgst3 -0.53|  -1.45| 1.49E-04 | 6.44E-03 1
Mif 0.37|  -1.29| 7.45E-06 | 6.39E-04 0.14
Miga2 039]  -1.31| 6.84E-05 | 3.46E-03 1
Mki67 0.56 1.48 | 3.74E-05 | 2.18E-03 0.7
Mknk2 028 | -1.22| 3.07E-03 0.05 1
MIf2 03| -123| 2.18E-04 | 8.12E-03 1
Mmgtl 0.32 1.25| 6.97E-05 | 3.51E-03 1
Mmp16 0.56 1.47 | 7.73E-05 | 3.84E-03 1
Mpdul 04|  -1.32| 3.75B-05| 2.18E-03 0.7
Mpz 0.54|  -1.46| 3.77E-04 0.01 1
Mrc?2 -0.51 -1.42 | 1.38E-04 | 5.98E-03 1
Mrpl45 0.52|  -1.44| 9.96E-05| 4.65E-03 1
Msrb1 04| -1.32| 3.15B-03 0.05 1
Mt-atp8 0.63 1.54 | 2.18E-08 | 4.45E-06 4.10E-04
Mt-nd3 0.43 1.35| 2.17E-03 0.04 1
Mtarcl 04| -1.32| 3.37B-03 0.05 1
Mtchl -0.31 -1.24 | 9.35E-05 | 4.39E-03 1
Mvb12a 04| -1.32| 2.86E-03 0.04 1
Mx2 1.18 2.27| 1.00E-04 | 4.66E-03 1
Mxra8 033 |  -1.25| 3.82B-04 0.01 1
Myhl1 -0.57|  -1.48| 9.73E-06 | 7.56E-04 0.18
Myh?2 1.43 2.69 | 1.50E-04 | 6.46E-03 1
Myl9 0.85| -1.81| 3.61E-06| 3.42E-04 0.07
Myo3a 0.48 1.39 | 2.28E-04 | 8.39E-03 1
Mypop 0.6| -1.52| 1.69B-04 | 6.91E-03 1
Mysml 0.29 1.22 | 1.46E-03 0.03 1
Nabpl 0.7 1.62 | 3.83E-04 0.01 1
Nacel -0.27 12| 1.63E-03 0.03 1
Nagpa -1.38 2.6 | 2.44E-04 | 8.71E-03 1
Nalcn 0.26 12| 1.02E-03 0.02 1
Nampt 0.37 1.29 | 6.17E-05 | 3.23E-03 1
Naplll 0.31 1.24 | 6.33E-05| 3.28E-03 1
Nats! 04| -1.32| 2.07B-07 | 3.06E-05 3.90E-03
Nbn 0.37 1.29 | 2.10E-03 0.04 1
Nckipsd 042 |  -1.33| 1.44E-03 0.03 1
Nl 0.3 1.23 | 9.92E-05 | 4.65E-03 1
Ndst4 027 -1.21| 1.66E-03 0.03 1
Ndufb2 1 03|  -1.23| 2.29E-03 0.04 1
Ndufb6 039]  -1.31| 1.69E-03 0.03 1

165




Necab3 -0.29 -1.22 | 1.48E-03 0.03 1
Nectin3 0.37 1.29 | 2.59E-03 0.04 1
Nelll 0.27 1.21 ] 1.18E-03 0.02 1
NEWGENE 1310680 -0.47 -1.38 | 3.77E-04 0.01 1
NEWGENE 619861 0.25 1.19 | 1.13E-03 0.02 1
Nfatcl -0.47 -1.39 | 4.87E-04 0.01 1
Nfia -0.25 -1.19 | 2.85E-03 0.04 1
Nfic -0.23 -1.17 | 3.41E-03 0.05 1
Nibanl 0.25 1.19 | 1.30E-03 0.03 1
Nlgn2 -0.36 -1.28 | 2.77E-03 0.04 1
Nlrx1 -0.97 -1.96 | 2.13E-06 | 2.24E-04 0.04
Nop58 0.3 1.23 | 8.94E-04 0.02 1
Notch3 -0.48 -1.39 | 4.49E-04 0.01 1
Npml 0.37 1.3 ] 2.26E-06 | 2.34E-04 0.04
Npy 3.63 1238 | 2.78E-46 | 3.97E-42 5.22E-42
Npylr 0.7 1.63 | 1.32E-08 | 2.91E-06 2.49E-04
Nripl 0.46 1.38 | 7.53E-09 | 1.74E-06 1.42E-04
Nsgl 0.46 1.37 | 1.08E-08 | 2.42E-06 2.03E-04
Ninl -0.68 -1.6 | 8.73E-05 | 4.21E-03 1
Ntngl -0.39 -1.31 | 1.33E-03 0.03 1
Ntng?2 -0.65 -1.57 | 8.72E-08 | 1.48E-05 1.64E-03
Nts 2.03 4.09 | 1.03E-09 | 3.51E-07 1.94E-05
Nufip2 0.28 1.21 | 3.26E-04 0.01 1
Nxph4 -1.94 -3.84 | 1.91E-03 0.03 1
Oaf -0.42 -1.34 | 1.09E-03 0.02 1
Oazl -0.49 -14 | 4.25E-09 | 1.08E-06 7.98E-05
Ociad2 0.74 1.66 | 1.56E-03 0.03 1
Ogfrll 0.34 1.27 | 3.51E-05| 2.07E-03 0.66
OIr1585 0.75 1.69 | 7.79E-05 | 3.84E-03 1
OIr318 844 | 34793 | 2.85E-04 | 9.66E-03 1
Olr854 1.29 244 | 2.18E-03 0.04 1
Opn3 -1.53 -2.89 | 2.61E-03 0.04 1
Orc4 0.47 1.38 | 6.03E-04 0.02 1
Osbpl3 0.35 1.28 | 1.64E-05 | 1.14E-03 0.31
Osbpl8 0.31 1.24 | 1.26E-04 | 5.60E-03 1
Osmr 0.66 1.58 | 3.30E-05 | 1.97E-03 0.62
P2rx4 -0.6 -1.52 | 3.23E-03 0.05 1
P2rx6 -0.58 -1.5| 3.24E-05 | 1.94E-03 0.61
Pafahlbl 0.33 1.26 | 3.10E-03 0.05 1
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Paipl 0.44 1.35 | 2.34E-04 | 8.46E-03 1
Paklipl 1.1 2.15| 4.48E-04 0.01 1
Pak6 1.44 272 | 1.61E-03 0.03 1
Panx2 -0.27 -1.21 | 1.08E-03 0.02 1
Pappal 0.99 1.98 | 3.75E-06 | 3.52E-04 0.07
Paqr4 -0.3 -1.23 | 2.32E-04 | 8.44E-03 1
Paqr6 -0.57 -1.49 | 2.62E-05 | 1.67E-03 0.49
Parpl4 0.56 1.47 | 1.67E-03 0.03 1
Parp3 0.43 1.35] 1.01E-03 0.02 1
Patll 0.43 1.35]| 7.43E-04 0.02 1
Pcfll 0.28 1.21 ] 9.12E-04 0.02 1
PCOLCE2 0.62 1.53 | 1.10E-05 | 8.32E-04 0.21
Pcskln -0.39 -1.31 | 6.08E-04 0.02 1
Pde6b 1.43 2.69 | 2.67E-03 0.04 1
Pde8b 0.51 1.42 | 3.63E-04 0.01 1
Pdgfa -0.51 -1.42 | 2.23E-03 0.04 1
Pdpn 0.32 1.25 | 1.62E-04 | 6.77E-03 1
Pebpl -0.33 -1.26 | 2.22E-05 | 1.44E-03 0.42
Perp 0.51 1.43 | 1.00E-03 0.02 1
Pex11b -0.48 -1.39 | 2.03E-03 0.04 1
Pf4 -1.49 -2.81 | 4.29E-04 0.01 1
Pfas -0.52 -1.43 | 1.02E-04 | 4.72E-03 1
Pfkm -0.24 -1.18 | 2.67E-03 0.04 1
Pgrmc?2 0.25 1.19 | 3.23E-03 0.05 1
Phactr2 0.48 14| 6.16E-09 | 1.44E-06 1.16E-04
Phc2 -0.31 -1.24 | 6.36E-04 0.02 1
Phfl -0.42 -1.34 | 2.57E-03 0.04 1
Phkb 0.27 1.21 | 1.08E-03 0.02 1
Phosphol -0.5 -1.41 | 4.66E-04 0.01 1
Pim3 -0.6 -1.51 | 1.59E-05| 1.11E-03 0.3
Pip4pl -0.4 -1.32 | 2.09E-03 0.04 1
Piwil2 -0.88 -1.83 | 3.02E-03 0.05 1
Pkdl -0.38 -1.3 | 1.26E-06 | 1.42E-04 0.02
Pkdcc -0.64 -1.55 | 1.44E-03 0.03 1
Pkia 0.41 1.33 | 9.36E-07 | 1.10E-04 0.02
Pkib 0.71 1.64 | 7.80E-06 | 6.52E-04 0.15
Pla2g3 -0.42 -1.34 | 3.35E-03 0.05 1
Pla2gde -0.88 -1.84 | 2.03E-03 0.04 1
Pla2g7 -0.63 -1.55 | 2.59E-07 | 3.67E-05 4.87E-03
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Plaa 0.26 1.19 | 1.64E-03 0.03 1
Plbd2 -0.31 -1.24 | 2.35E-04 | 8.47E-03 1
P1d3 -0.27 -1.2| 1.51E-03 0.03 1
Plekha3 0.42 1.34 | 1.54E-03 0.03 1
Plekhg?2 -0.4 -1.32 | 9.41E-04 0.02 1
Plekhh1 0.45 1.37 | 3.15E-04 0.01 1
Pllp -0.41 -1.33 | 1.38E-03 0.03 1
Pls3 0.25 1.19 | 1.16E-03 0.02 1
Plxnbl -0.39 -1.31 | 2.74E-03 0.04 1
Pmpca -0.46 -1.38 | 3.47E-04 0.01 1
Pnkd -0.37 -1.29 | 7.48E-06 | 6.39E-04 0.14
Pnplal -1.26 -2.39 | 2.76E-03 0.04 1
Pnpla8 0.24 1.18 | 2.26E-03 0.04 1
Pnpo -0.54 -1.46 | 4.76E-05 | 2.61E-03 0.89
Pnptl 0.38 1.3 ] 2.11E-03 0.04 1
Pomp 0.32 1.25 | 6.45E-05 | 3.33E-03 1
Porcn -0.56 -1.48 | 2.77E-03 0.04 1
Ppfia4 -0.44 -1.35| 1.10E-05 | 8.32E-04 0.21
Ppig 0.32 1.25 ] 1.52E-04 | 6.48E-03 1
Ppl -0.9 -1.86 | 1.95E-03 0.04 1
Ppplcb 0.26 1.2 | 6.83E-04 0.02 1
Ppplrl2a 0.32 1.24 | 7.62E-05 | 3.81E-03 1
Ppplrl4a -1.69 -3.23 | 1.64E-03 0.03 1
Ppplr36 0.43 1.35 ] 2.43E-03 0.04 1
Ppplr7 0.25 1.19 | 1.89E-03 0.03 1
Ppp2ca 0.31 1.24 | 6.00E-05 | 3.15E-03 1
Ppp2r2a 0.3 1.23 | 1.84E-04 | 7.34E-03 1
Ppt2 -0.46 -1.37 | 3.25E-03 0.05 1
Prdm?2 0.26 1.19 | 1.32E-03 0.03 1
Prdx1 0.29 1.22 | 3.38E-04 0.01 1
Prdx2 -0.32 -1.25 | 4.92E-05 | 2.67E-03 0.92
Prdx5 -0.26 -1.19 | 2.32E-03 0.04 1
Prelp -0.65 -1.57 | 3.55E-06 | 3.39E-04 0.07
Prep -0.26 -1.2 | 2.26E-03 0.04 1
Prex2 0.28 1.22 | 5.61E-04 0.01 1
Prkaca -0.28 -1.21 | 4.69E-04 0.01 1
Prkag? 0.24 1.18 | 3.38E-03 0.05 1
Prkar2b 0.55 1.46 | 5.31E-12 | 3.04E-09 9.98E-08
Prkcb 0.27 1.21 ] 1.02E-03 0.02 1
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Prpfl9 -026| -1.19| 1.32B-03 0.03 1
Prpf39 0.43 1.34 | 6.73E-04 0.02 1
Prpf40a 0.33 1.26 | 8.75E-05 | 4.21E-03 1
Prrl3 0.31 1.24 | 1.93E-04 | 7.58E-03 1
Prr5 -0.59|  -1.51| 1.22E-04| 5.49E-03 1
Prrgd 0.46 1.38 | 7.40E-04 0.02 1
Prrtl -0.55| -146| 2.71B-05| 1.71E-03 0.51
Prx -034|  -127| 2.38E-03 0.04 1
Psma3 0.25 1.19| 2.02E-03 0.04 1
Psma6 0.27 12| 9.57E-04 0.02 1
Psmc6 0.26 12| 1.52E-03 0.03 1
Psme4 0.26 1.2 | 7.26E-04 0.02 1
Pstpip! 108 |  -2.11| 2.29E-03 0.04 1
Pted2 -045| -137| 3.33E-03 0.05 1
Ptgfrn 0.31 1.24 | 1.93E-04 | 7.58E-03 1
Pthlir -0.68 1.6 | 6.12B-04 0.02 1
Ptpdal 0.38 1.3| 1.09E-05 | 8.32E-04 0.2
Ptpn12 0.4 1.32 | 3.38E-06 | 3.26E-04 0.06
Ptprt 0.63 1.54 | 3.94E-07 | 5.26E-05 7.40E-03
Ptprzl 0.23 1.17| 2.96E-03 0.05 1
Pitglip -0.27 -1.2| 1.80E-03 0.03 1
Purb 0.27 1.21| 4.72E-04 0.01 1
Pvr 0.81 1.75| 1.10E-03 0.02 1
Pxn -039| -131| 1.48B-03 0.03 1
Rab3ill -0.54|  -145| 5.65B-04 0.01 1
Rab7a 0.27 1.2 | 5.45E-04 0.01 1
Rabacl -0.45| -136| 2.41E-07 | 3.52E-05 4.53E-03
Rackl 029 |  -1.23| 5.72B-04 0.02 1
Ranbp?2 0.28 1.21 | 2.89E-04 | 9.73E-03 1
Raplb 0.28 1.21 | 4.00E-04 0.01 1
Raplgap 031 |  -1.24| 2.67E-04 | 9.19E-03 1
Rarg 042 |  -134| 2.59B-03 0.04 1
Rassf10 0.67 1.59 | 5.81E-04 0.02 1
Rblccl 0.26 1.19| 1.01E-03 0.02 1
Rbbp8 0.4 1.32 | 1.84E-03 0.03 1
Rbfox! 0.26 1.19| 9.97E-04 0.02 1
Rbis_1 0.64 1.56 | 5.44E-07 | 7.07E-05 0.01
Ren3 046 |  -137| 4.59E-04 0.01 1
Reg3b 4.09|  17.03| 3.37E-09 | 8.77E-07 6.34E-05
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Rell2 -0.39 -1.31 | 1.76E-05 | 1.20E-03 0.33
Rem?2 -0.68 -1.6 | 3.30E-04 0.01 1
Retsat -0.47 -1.39 | 3.36E-04 0.01 1
Rfng -0.42 -1.34 | 2.76E-03 0.04 1
RGD1304884 -0.27 -1.2 | 4.64E-04 0.01 1
RGD1307461 -0.45 -1.36 | 1.02E-03 0.02 1
RGD1308750 0.62 1.54 | 3.23E-05 | 1.94E-03 0.61
RGD1560394 -1.13 -2.18 | 7.78E-05 | 3.84E-03 1
RGD1563072 -0.26 -1.2 | 2.30E-03 0.04 1
RGD1565462 2 3.44 10.85 | 7.36E-07 | 9.00E-05 0.01
Rgs2 0.57 1.48 | 3.07E-05 | 1.87E-03 0.58
Rgs22 1.68 32| 1.69E-06 | 1.83E-04 0.03
Rheb 0.35 1.28 | 3.20E-03 0.05 1
Rhou 0.45 1.37 | 1.14E-03 0.02 1
Rimkla -0.32 -1.24 | 2.78E-04 | 9.46E-03 1
Riok3 0.36 1.29 | 1.78E-05| 1.21E-03 0.33
Rnf157 -0.29 -1.22 | 1.57E-04 | 6.64E-03 1
Rnf167 -0.45 -1.37 | 3.01E-04 | 1.00E-02 1
Rnf208 -0.65 -1.56 | 8.00E-05 | 3.93E-03 1
Rnf43 1.24 236 | 8.51E-04 0.02 1
Rnpepl1 -0.47 -1.39 | 9.03E-04 0.02 1
Ro60 0.32 1.25| 1.27E-04 | 5.60E-03 1
Rock2 0.32 1.25| 4.44E-05 | 2.50E-03 0.83
Ror2 -0.85 -1.81 | 6.65E-04 0.02 1
Rpl10a -0.32 -1.25 | 1.26E-04 | 5.60E-03 1
Rpl21 2 0.51 1.42 | 8.62E-05 | 4.18E-03 1
Rpl26 0.27 1.2 | 6.74E-04 0.02 1
Rpl30 1 0.38 1.3 | 9.31E-04 0.02 1
Rpl3114 -1.86 -3.63 | 7.41E-08 | 1.29E-05 1.39E-03
Rpl35a 1 0.42 1.34| 5.01E-04 0.01 1
Rpl4 0.22 1.17 ] 3.35E-03 0.05 1
Rplp2 -0.46 -1.37 | 3.96E-04 0.01 1
Rps10l11 -0.69 -1.61 | 2.60E-06 | 2.63E-04 0.05
Rpsl5al4 1.68 3.21 | 3.33E-07 | 4.49E-05 6.26E-03
Rps18 -0.48 -1.39 | 2.94E-04 | 9.87E-03 1
Rps20 1 0.25 1.19 ] 2.31E-03 0.04 1
Rps29 1 -0.3 -1.23 | 3.37E-04 0.01 1
Rpséx 1 -0.39 -1.31 | 7.84E-04 0.02 1
Rps4x 2 0.59 1.51 ] 2.59E-04 | 9.01E-03 1

170




Rps6ka3 0.32 1.25 | 2.86E-05| 1.78E-03 0.54
Rps9 -0.33 -1.26 | 4.34E-05 | 2.48E-03 0.82
Rspo2 0.58 1.5] 1.41E-06 | 1.55E-04 0.03
RTI1-Ba 0.67 1.59 | 5.55E-08 | 1.02E-05 1.04E-03
RTI1-Bb 0.76 1.69 | 2.88E-06 | 2.82E-04 0.05
RTI1-CEl6 -1.79 -3.45| 4.01E-18 | 8.18E-15 7.53E-14
RTI1-Da 0.72 1.65| 2.46E-09 | 6.90E-07 4.62E-05
RTI1-Dbl 0.5 1.41 | 1.94E-03 0.03 1
Rtkn -0.29 -1.22 |  6.06E-04 0.02 1
Rtn4rl2 -0.83 -1.78 | 7.16E-08 | 1.26E-05 1.34E-03
S100all 0.32 1.25 | 6.26E-05 | 3.25E-03 1
Samd9 0.76 1.7 | 1.78E-07 | 2.71E-05 3.35E-03
Sarnp 0.33 1.26 | 2.46E-04 | 8.73E-03 1
Sbk1 -0.33 -1.25 | 3.47E-04 0.01 1
Sbno2 0.75 1.69 | 1.57E-08 | 3.36E-06 2.96E-04
Sbspon -0.69 -1.61 | 2.62E-04 | 9.08E-03 1
Scg2 0.35 1.27 | 2.08E-03 0.04 1
Scnlb -0.41 -1.33 | 4.72E-04 0.01 1
Scn3a 0.51 1.42| 2.48E-04 | 8.79E-03 1
Scn3b 0.38 1.3 | 1.58E-03 0.03 1
Scn7a 0.33 1.26 | 3.17E-03 0.05 1
Scn9a 0.34 1.27 | 2.40E-03 0.04 1
Scrtl -0.58 -1.5| 7.86E-06 | 6.54E-04 0.15
Sdhb -0.25 -1.19 | 2.46E-03 0.04 1
Sec62 0.26 1.2 | 8.24E-04 0.02 1
Sec63 0.24 1.18 | 3.06E-03 0.05 1
Selenom -0.41 -1.33 | 5.88E-04 0.02 1
Sema3b -0.33 -1.25 | 5.82E-05 | 3.08E-03 1
Sema3c 0.43 1.34 | 2.51E-04 | 8.85E-03 1
Semadg -0.51 -1.42 | 3.97E-04 0.01 1
Sema5b -0.98 -1.97 | 1.40E-03 0.03 1
Semab6a 1.05 2.06 | 3.06E-12 | 2.08E-09 5.75E-08
Sema7a -0.87 -1.82 | 6.76E-25 | 2.41E-21 1.27E-20
Serp2 -0.62 -1.54 | 5.53E-04 0.01 1
Serpinbla 0.51 1.43 | 9.09E-06 | 7.25E-04 0.17
Serpinblb 1.13 2.18 | 5.81E-08 | 1.05E-05 1.09E-03
Serpinb9 0.4 1.32 | 8.16E-04 0.02 1
Serpinil 0.36 1.29 | 2.71E-03 0.04 1
Sestd1 0.38 1.3 ] 9.47E-06 | 7.45E-04 0.18
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Sez612 -0.35 -1.28 | 1.17E-05 | 8.72E-04 0.22
Sfrp5 -0.43 -1.34 | 3.50E-08 | 6.58E-06 6.58E-04
Sgcb 0.26 1.2 | 1.70E-03 0.03 1
Sh3bgrl 0.36 1.29 | 3.48E-06 | 3.34E-04 0.07
Sh3gl2 -0.38 -1.3 | 8.94E-06 | 7.18E-04 0.17
Sh3glb2 -0.35 -1.27 | 6.56E-05 | 3.37E-03 1
Shank1 -0.64 -1.55 | 2.56E-06 | 2.62E-04 0.05
Shisa3 -0.64 -1.56 | 7.80E-04 0.02 1
Skor2 -0.55 -1.47 | 2.74E-03 0.04 1
Slc13a4 -0.36 -1.28 | 1.82E-04 | 7.27E-03 1
Slcl6all -0.64 -1.55| 1.53E-04 | 6.50E-03 1
Slc17a6 0.35 1.27 | 2.34E-03 0.04 1
Slc17a7 -0.28 -1.21 | 3.98E-04 0.01 1
Slc22al7 -0.28 -1.21 | 4.64E-04 0.01 1
Slc25al2 -0.24 -1.18 | 2.48E-03 0.04 1
Slc25a22 -0.34 -1.27 | 1.87E-04 | 7.41E-03 1
Slc36al -0.37 -1.3 | 7.26E-06 | 6.29E-04 0.14
Slc38al -0.38 -1.3 | 2.33E-03 0.04 1
Slc39a6 0.31 1.24 | 2.14E-04 | 8.08E-03 1
Slc48al -0.39 -1.31 | 1.54E-03 0.03 1
Slc4a2 -0.27 -1.21 | 1.49E-03 0.03 1
Slc4a7 0.42 1.34 | 2.22E-03 0.04 1
Slc5a6 -0.47 -1.39 | 1.78E-04 | 7.15E-03 1
Slc66a2 -0.52 -1.43 | 1.72E-05 | 1.18E-03 0.32
Slc9al -0.39 -1.31 | 1.37E-03 0.03 1
Slc9as -0.91 -1.87 | 2.81E-03 0.04 1
Slco2al -0.86 -1.82 | 8.68E-04 0.02 1
Slco5al -0.38 -1.3 | 3.86E-05 | 2.23E-03 0.72
Slfn13 0.37 1.3 | 3.24E-03 0.05 1
Slit2 -0.28 -1.22 | 7.63E-04 0.02 1
Slit3 -0.31 -1.24 | 1.45E-03 0.03 1
Slk 0.43 1.35 ] 9.00E-08 | 1.50E-05 1.69E-03
Smadl 0.38 1.3 | 2.49E-03 0.04 1
Smagp 1.59 3.01 | 3.87E-04 0.01 1
Smapl 0.29 1.23 | 2.13E-04 | 8.08E-03 1
Smarca$ 0.26 1.2 | 8.49E-04 0.02 1
Smc6 0.37 1.3 | 8.55E-06 | 6.94E-04 0.16
Smdt1 -0.49 -1.4 | 9.55E-08 | 1.56E-05 1.79E-03
Smocl -1.48 -2.79 | 7.79E-08 | 1.34E-05 1.46E-03
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Smpd1 -0.43 -1.35 | 4.61E-04 0.01 1
Sncb -0.29 -1.22 | 7.21E-04 0.02 1
Snrpc -1.59 -3 | 4.65E-04 0.01 1
Snrpell 0.59 1.51 | 3.08E-03 0.05 1
Socs3 1.17 226 | 2.776E-06 | 2.72E-04 0.05
Sod2 0.28 1.21 | 2.61E-04 | 9.06E-03 1
Soxl11 1.34 2.53 | 2.65E-10 | 1.17E-07 4.98E-06
Sparcll -0.34 -1.26 | 2.97E-03 0.05 1
Spata32 -1.94 -3.84 | 3.03E-04 0.01 1
Sphk2 -0.51 -1.43 | 8.49E-05 | 4.16E-03 1
Spire2 -0.27 -1.21 | 2.94E-03 0.05 1
Sppl 0.47 1.39 | 2.67E-05 | 1.70E-03 0.5
Spred1 0.29 1.22 | 3.47E-04 0.01 1
Sptb -0.48 -1.39 | 1.59E-09 | 4.94E-07 2.98E-05
Sptbn5 -0.47 -1.39 | 4.48E-05| 2.51E-03 0.84
Srebfl -0.37 -1.29 | 3.09E-03 0.05 1
Srek1 0.31 1.24 | 3.06E-04 0.01 1
Srgapl 0.23 1.18 | 3.32E-03 0.05 1
Srsf2 -0.37 -1.29 | 5.66E-05 | 3.02E-03 1
Srsf5 0.24 1.18 | 2.82E-03 0.04 1
Ssb 0.43 1.34 | 1.25E-07 | 1.95E-05 2.36E-03
Ssc5d 0.68 1.61 | 1.92E-05| 1.29E-03 0.36
Ssr3 0.31 1.24 | 1.67E-04 | 6.87E-03 1
Ssx2ip 0.41 1.33 | 5.82E-04 0.02 1
St71 0.33 1.26 | 6.56E-04 0.02 1
Stabl -0.51 -142 | 1.11E-04 | 5.10E-03 1
Stac2 3.1 859 | 1.56E-15| 2.03E-12 2.94E-11
Stagl 0.27 1.21 | 2.26E-03 0.04 1
Stag?2 0.28 1.22 | 5.17E-04 0.01 1
Stmnl 0.32 1.25| 4.83E-05 | 2.63E-03 0.91
Stmn2 0.37 1.29 | 9.44E-04 0.02 1
Stmn4 0.87 1.83 | 1.43E-10 | 7.06E-08 2.69E-06
Stx3 1.03 2.04 | 1.20E-07 | 1.89E-05 2.26E-03
Stx7 0.23 1.17 ] 3.06E-03 0.05 1
Susd4 -0.3 -1.23 | 1.91E-04 | 7.55E-03 1
Suzl2 0.29 1.22 | 5.85E-04 0.02 1
Syncrip 0.28 1.22 | 4.04E-04 0.01 1
Syngrl -0.38 -1.3 | 2.52E-03 0.04 1
Syt3 -0.59 -1.51 | 8.00E-06 | 6.61E-04 0.15
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Syt4 0.5 1.41 1.54E-05 | 1.08E-03 0.29
Tafl 1 -0.45 -1.37 | 1.57E-03 0.03 1
Tafl5 0.46 1.38 | 7.52E-07 | 9.11E-05 0.01
Tagln -1.18 227 3.99E-14 | 4.07E-11 7.49E-10
Taokl 0.28 1.21 | 3.19E-04 0.01 1
Tars2 -0.44 -1.36 | 1.86E-03 0.03 1
Tasor 0.26 1.2 | 1.70E-03 0.03 1
Thcc -0.52 -1.43 | 8.22E-04 0.02 1
Tbllxrl 0.25 1.19 | 1.94E-03 0.03 1
Tceal 0.46 1.38 | 191E-04 | 7.55E-03 1
Tdrd12 0.75 1.68 | 2.09E-03 0.04 1
Tdrd3 0.28 1.21 | 3.03E-03 0.05 1
Tedcl -0.67 -1.59 | 2.37E-03 0.04 1
Tenml 0.42 1.34 | 7.21E-04 0.02 1
Tesc -0.43 -1.35| 9.30E-04 0.02 1
Tex264 -0.4 -1.32 | 1.63E-03 0.03 1
Thocl 0.47 1.39 | 3.28E-04 0.01 1
Thoc2 0.36 1.28 | 1.13E-05| 8.46E-04 0.21
Tlcd3b -0.49 -1.4 | 1.55E-09 | 4.91E-07 2.91E-05
Tm9sf3 0.29 1.23 | 2.11E-04 | 8.05E-03 1
Tmem130 -0.28 -1.22 | 4.99E-04 0.01 1
Tmem143 -0.44 -1.36 | 2.73E-03 0.04 1
Tmem158 -0.83 -1.78 | 3.24E-03 0.05 1
Tmem159 0.5 1.41 | 4.52E-04 0.01 1
Tmem176a 0.25 1.19 | 1.25E-03 0.03 1
Tmem179 -0.32 -1.25| 6.01E-04 0.02 1
Tmem184b -0.27 -1.2 | 1.35E-03 0.03 1
Tmem223 -0.44 -1.35| 1.79E-03 0.03 1
Tmem?229a -0.5 -1.42 | 4.18E-04 0.01 1
Tmem?25 -0.51 -1.42 | 1.64E-04 | 6.79E-03 1
Tmem?256 -0.61 -1.53 | 2.39E-03 0.04 1
Tmem?26 1.03 2.04 | 2.00E-09 | 6.05E-07 3.76E-05
Tmem38a -0.41 -1.33 | 2.12E-03 0.04 1
Tmem591 -0.31 -1.24 | 2.91E-04 | 9.79E-03 1
Tmemo65 0.26 1.2 | 1.15E-03 0.02 1
Tmem8&b -0.44 -1.36 | 5.22E-04 0.01 1
Tmx1 0.29 1.22 | 7.67E-04 0.02 1
Tnfaip813 1.29 2.44 | 197E-03 0.04 1
Tnik 0.6 1.52 | 2.57E-07 | 3.67E-05 4.84E-03
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Tnnc2 1.23 2.35| 3.09E-03 0.05 1
Tnni2 2.08 423 | 6.94E-05 | 3.50E-03 1
Tnnt3 1.32 249 | 3.22E-04 0.01 1
Tnpol 0.25 1.19 | 1.78E-03 0.03 1
Togaraml 0.31 1.24 | 2.25E-04 | 8.27E-03 1
Tomm?70 0.26 1.2 | 5.85E-04 0.02 1
Tp53inp2 -0.26 -1.2 | 2.13E-03 0.04 1
Tpenl -0.41 -1.33 | 1.01E-06 | 1.16E-04 0.02
Tpml 0.24 1.18 | 1.91E-03 0.03 1
Tpp2 0.28 1.21 | 4.71E-04 0.01 1
Tpr 0.25 1.19| 1.17E-03 0.02 1
Tradd -1.13 -2.19 | 6.92E-04 0.02 1
Trim67 -0.42 -1.34 | 2.75E-03 0.04 1
Trnpl -0.46 -1.38 | 6.20E-05 | 3.24E-03 1
Trpal 0.69 1.61 | 7.75E-09 | 1.76E-06 1.46E-04
Tsc22d3 -0.46 -1.38 | 3.62E-08 | 6.73E-06 6.81E-04
Tsfm -0.53 -1.44 | 4.67E-04 0.01 1
Tspanl3 0.27 1.21 | 8.84E-04 0.02 1
Tspan2 0.5 1.41 | 4.16E-05 | 2.39E-03 0.78
Tst -0.61 -1.52 | 1.46E-03 0.03 1
Tubb2b 0.58 1.49 | 4.11E-07 | 5.44E-05 7.73E-03
Tubb6 0.64 1.56 | 3.58E-04 0.01 1
Tubgl -0.41 -1.33 | 8.21E-06 | 6.71E-04 0.15
Twil 0.38 1.3 | 1.63E-03 0.03 1
Txndc9 0.4 1.32 | 1.48E-03 0.03 1
Ube2k 0.25 1.19 | 1.52E-03 0.03 1
Ube2o -0.23 -1.18 | 2.72E-03 0.04 1
Ube2qll -0.38 -1.3 | 3.20E-03 0.05 1
Ube2w 0.28 1.21 | 2.04E-03 0.04 1
Ube3b -0.26 -1.2 | 1.09E-03 0.02 1
Ubl7 -0.47 -1.38 | 1.73E-04 | 7.03E-03 1
Uhrflbpll 0.47 1.38 | 2.04E-09 | 6.05E-07 3.84E-05
Uqerq -0.61 -1.53 | 1.91E-06 | 2.04E-04 0.04
Uspl4 0.36 1.28 | 1.65E-03 0.03 1
Usp25 0.26 1.2 | 1.72E-03 0.03 1
Usp33 0.35 1.28 | 7.24E-06 | 6.29E-04 0.14
Usp53 0.32 1.25 | 1.52E-04 | 6.48E-03 1
Ust -0.38 -1.3 | 2.40E-03 0.04 1
Vampl -0.49 -1.41 | 1.28E-05| 9.40E-04 0.24
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Vgf 1.17 225 | 2.87E-11 | 1.52E-08 5.39E-07
Vip 4.24 18.83 | 1.04E-13 | 9.71E-11 1.96E-09
Vpsl3a 0.3 1.23 | 1.17E-04 | 5.29E-03 1
Vpsl3c 0.25 1.19 | 8.12E-04 0.02 1
Vps35 0.23 1.17 ] 3.01E-03 0.05 1
Vstm2b -1.02 -2.03 | 7.66E-05 | 3.82E-03 1
Vstm?2l -0.47 -1.38 | 1.43E-03 0.03 1
Vwala 0.36 1.29 | 2.69E-06 | 2.69E-04 0.05
Vwa7 -0.36 -1.28 | 8.59E-06 | 6.94E-04 0.16
Washc4 0.24 1.18 | 2.50E-03 0.04 1
Wdr47 0.28 1.21 | 4.73E-04 0.01 1
Wipf2 -0.5 -1.42 | 4.11E-04 0.01 1
Wls 0.29 1.22 | 5.08E-04 0.01 1
Xpol 0.28 1.22 | 3.54E-04 0.01 1
Yiflb -0.5 -1.42 | 2.49E-04 | 8.79E-03 1
Ymelll 0.29 1.23 | 2.18E-04 | 8.12E-03 1
Ypel3 -0.38 -1.3 | 1.24E-03 0.03 1
Ythdc2 0.45 1.37 | 2.36E-04 | 8.48E-03 1
Ythdf3 0.26 1.2 | 1.32E-03 0.03 1
Zbtb38 0.29 1.22 | 3.08E-04 0.01 1
Zc3hl4 0.28 1.21 | 9.37E-04 0.02 1
Zdhhc22 -0.69 -1.61 | 1.94E-04 | 7.61E-03 1
Zdhhc8 -0.45 -1.37 | 2.81E-04 | 9.54E-03 1
Zeb2 0.28 1.21 | 3.06E-04 0.01 1
Zerl -0.34 -1.26 | 4.48E-04 0.01 1
ZfandS5 0.25 1.19 | 1.96E-03 0.04 1
Z{p300 1.47 277 | 5.37E-04 0.01 1
Z{p322a 0.38 1.3 | 3.34E-03 0.05 1
Z1p367 0.71 1.64 | 8.96E-08 | 1.50E-05 1.68E-03
Z{p385a -0.45 -1.37 | 2.09E-04 | 8.02E-03 1
Z{p386 0.39 1.31 ] 1.16E-03 0.02 1
Z1p423 -0.38 -1.3 | 2.71E-03 0.04 1
Zfp54 0.51 142 | 1.77E-04 | 7.13E-03 1
Z{p605 0.42 1.34 | 2.23E-03 0.04 1
Z{p622 0.29 1.22 | 1.79E-04 | 7.15E-03 1
Z{p638 0.28 1.22 | 3.16E-04 0.01 1
Z1p655 0.27 1.2 | 2.26E-03 0.04 1
Z{p68 0.28 1.21 | 7.47E-04 0.02 1
Zfp712 0.48 1.4] 1.61E-04 | 6.75E-03 1
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Z{p729a 0.45 1.37 | 4.48E-04 0.01 1
Zfp748 2 0.36 1.28 | 2.14E-04 | 8.08E-03 1
Z1p943 0.45 1.37 | 1.70E-03 0.03 1
Zp949 0.42 1.34 | 2.27E-03 0.04 1
Zfp958 1 0.31 1.24 | 1.41E-03 0.03 1
Zfta -0.45 -1.36 | 1.08E-03 0.02 1
Zhx1 0.26 1.19 | 1.27E-03 0.03 1
Zswim8 -0.28 -1.21 | 9.92E-04 0.02 1
Table A3.3. Master list of differentially expressed genes between Male CCI vs Naive samples
with a FDR p-value < 0.05 and a fold change greater than +1.
Log:
fold Fold FDR p-
Name change | change | P-value | value Bonferroni
AABRO07005775.1 -1.89 -3.71 | 2.01E-09 | 1.55E-06 3.79E-05
AABR07057196.1 0.83 1.78 | 1.29E-04 | 1.00E-02 1
AABR07060610.1 2.85 7.23 | 1.22E-05| 1.91E-03 0.23
AABR07071000.1 -1.14 -2.2 | 3.96E-04 0.03 1
Aatk -0.4 -1.32 | 2.49E-08 | 1.14E-05 4.70E-04
Abcb9 -0.4 -1.32 | 7.10E-04 0.04 1
Abhd8 -0.4 -1.32 | 5.99E-06 | 1.08E-03 0.11
AC129365.1 2.04 4.12 | 2.48E-04 | 2.00E-02 1.00E+00
Acadsb -0.37 -1.3 | 3.74E-04 0.03 1
Ace2 0.72 1.65 | 4.55E-06 | 8.62E-04 0.09
Ackr3 0.54 1.45 | 6.36E-05| 7.16E-03 1
Actal -1.69 -3.23 | 1.41E-08 | 7.25E-06 2.67E-04
Actn2 -1.57 -2.97 | 1.16E-04 0.01 1
Actn3 -1.52 -2.87 | 2.91E-06 | 5.85E-04 0.05
Adamts20 -0.35 -1.27 | 2.43E-05 | 3.32E-03 4.60E-01
Ado -0.29 -1.22 | 2.57E-04 | 2.00E-02 1
Aldhla2 1.33 2.52 | 6.97E-09 | 4.15E-06 1.32E-04
Aldhla3 0.7 1.62 | 8.74E-05 | 9.24E-03 1
Ampdl -1.52 -2.87 | 6.09E-04 | 4.00E-02 1
Anxa8 0.99 1.99 | 3.95E-05 | 4.81E-03 0.75
Arhgap29 0.49 1.41 | 1.62E-05 | 2.37E-03 0.31
Arhgap39 -0.28 -1.22 | 9.37E-05 | 9.73E-03 1
Atf3 2.04 4.12 | 1.41E-09 | 1.26E-06 2.66E-05
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Atplla -0.27 -1.21 | 4.14E-05 | 4.97E-03 0.78
Atpla3 -0.36 -1.28 | 9.03E-08 | 3.38E-05 1.70E-03
Azinl -0.27 -1.21 | 8.33E-05| 9.00E-03 1
B3galt5 -0.56 -1.47 | 6.92E-06 | 1.22E-03 0.13
Bcan -0.35 -1.27 | 2.54E-05 | 3.35E-03 0.48
Bcel211 -0.35 -1.27 | 1.88E-05 | 2.68E-03 0.36
Bgn 0.43 1.35| 4.50E-05 | 5.31E-03 8.50E-01
Bnc2 0.38 1.3 | 2.79E-06 | 5.70E-04 0.05
Cls 0.45 1.36 | 3.66E-05 | 4.52E-03 0.69
C3 0.84 1.78 | 3.56E-05 | 4.44E-03 0.67
Ca3 -0.99 -1.99 | 1.09E-05| 1.75E-03 0.21
Cacnals -1.62 -3.08 | 9.75E-06 | 1.63E-03 1.80E-01
Cadm4 -0.31 -1.24 | 1.74E-05 | 2.52E-03 0.33
Calb2 -0.6 -1.51 | 1.61E-07 | 5.12E-05 3.04E-03
Casql -1.32 -2.5 | 9.05E-06 | 1.53E-03 0.17
Cbln2 0.27 1.21 | 8.08E-04 | 5.00E-02 1
Ccdc3 0.85 1.8 | 1.91E-05 | 2.69E-03 0.36
Cd163 -0.83 -1.78 | 1.08E-05 | 1.75E-03 0.2
Cd74 0.73 1.66 | 1.30E-06 | 3.13E-04 0.02
Cdh15 -0.42 -1.34 | 1.28E-04 | 1.00E-02 1
Cdh5 0.41 1.33 | 2.05E-04 | 2.00E-02 1
Cfb 0.69 1.61 | 1.51E-07 | 5.12E-05 2.84E-03
Cth 0.57 1.49 | 6.70E-13 | 1.54E-09 1.27E-08
Chchd4 -0.58 -1.5 | 3.55E-04 0.03 1
Chrm2 0.29 1.22 | 3.44E-04 0.03 1
Chrnb3 -0.26 -1.19 | 5.54E-04 | 4.00E-02 1.00E+00
Chst2 -0.25 -1.19 | 4.64E-04 0.03 1
Ciart -1.11 -2.16 | 1.88E-04 | 2.00E-02 1
Cilp 1.28 243 | 1.25E-07 | 4.37E-05 2.36E-03
Ckb -0.25 -1.19 | 1.97E-04 0.02 1
Ckm -1.61 -3.04 | 3.99E-07 | 1.11E-04 7.53E-03
Cldnl 0.37 1.29 | 6.32E-04 | 4.00E-02 1
Cldnl1 0.51 1.42 | 5.01E-04 0.04 1
Cldn19 -0.55 -1.47 | 1.58E-06 | 3.68E-04 0.03
Clec2g 0.3 1.23 | 3.32E-05 | 4.24E-03 6.30E-01
Clec2] -0.39 -1.31 | 2.88E-04 0.02 1
Cmtm5 -0.32 -1.25 | 2.18E-04 0.02 1
Cmya5 -1.17 -2.24 | 1.16E-05 | 1.82E-03 0.22
Coll2al 0.38 1.3 ] 1.85E-04 0.02 1
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Col4a5 0.81 1.75 | 1.01E-04 | 1.00E-02 1
Col8al 0.64 1.56 | 5.38E-04 | 4.00E-02 1
Cox6a2 -2.48 -5.56 | 1.76E-07 | 5.24E-05 3.32E-03
Cp 0.45 1.37 | 7.77E-09 | 4.44E-06 1.47E-04
Cpxm?2 0.71 1.64 | 9.95E-05 0.01 1
Crh 5.07 33.5 | 1.64E-07 | 5.12E-05 3.09E-03
Csfl 0.5 1.41 | 6.90E-05 | 7.71E-03 1
Ctss 0.42 1.33 | 6.69E-04 | 4.00E-02 1
Cxcll3 1.77 34| 4.10E-05 | 4.96E-03 0.77
Cxcll6 0.54 1.45 | 2.75E-04 0.02 1
Cyp2sl 0.93 1.91 | 2.61E-05| 3.41E-03 0.49
Dab2 0.28 1.22 | 7.32E-04 | 5.00E-02 1
Dbp -0.57 -1.49 | 428E-11 | 7.66E-08 8.08E-07
Ddr2 0.35 1.27 | 1.13E-05 | 1.80E-03 0.21
Dusp15 -0.34 -1.27 | 2.31E-06 | 4.90E-04 4.00E-02
Egr2 -1.26 -2.39 | 9.16E-25 | 1.47E-20 1.73E-20
Ehd1 -0.28 -1.21 | 3.52E-04 0.03 1
Eif2ak3 0.31 1.24 | 2.39E-04 0.02 1
Elk3 0.48 1.39 | 3.59E-04 | 3.00E-02 1
Empl 0.63 1.55 | 4.00E-08 | 1.65E-05 7.55E-04
Eno3 -1.27 -2.42 | 6.21E-10 | 6.24E-07 1.17E-05
Errfil -0.43 -1.35 | 2.27E-04 | 2.00E-02 1
FaZh -0.39 -1.31 | 7.07E-04 | 4.00E-02 1.00E+00
Faml107a -0.44 -1.36 | 5.33E-04 | 4.00E-02 1.00E+00
Fat4 0.41 1.32 | 2.33E-07 | 6.83E-05 4.40E-03
Fbinl 0.66 1.58 | 2.03E-08 | 9.61E-06 3.83E-04
Fbln2 -0.31 -1.24 | 6.99E-06 | 1.22E-03 0.13
Fgfr2 -0.44 -1.36 | 3.20E-04 | 2.00E-02 1.00E+00
Fkbp5 -0.64 -1.56 | 2.66E-08 | 1.19E-05 5.01E-04
Flrt2 0.29 1.23 | 2.26E-04 | 2.00E-02 1.00E+00
Flrt3 0.7 1.63 | 1.55E-05| 2.31E-03 0.29
Foxdl 1.04 2.06 | 3.35E-05 | 4.25E-03 6.30E-01
Fybl 0.89 1.85 | 5.71E-09 | 3.53E-06 1.08E-04
Fzd2 0.67 1.59 | 5.01E-06 | 9.38E-04 0.09
Gas2I3 -0.25 -1.19 | 3.76E-04 0.03 1
Gbp2 0.52 1.43 | 1.04E-05| 1.70E-03 0.2
gene: ENSRNOG00000006471 -0.39 -1.31 | 3.29E-04 0.03 1
gene: ENSRNOG00000060288 0.33 1.26 | 437E-05| 5.21E-03 0.83
gene:ENSRNOG00000063679 0.27 1.21 | 2.45E-04 0.02 1
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gene: ENSRNOG00000067422 3.02 8.12 | 7.09E-04 0.04 1
gene:ENSRNOG00000067832 5.39 41.86 | 2.02E-09 | 1.55E-06 3.81E-05
Gjb2 0.94 1.91 | 8.06E-06 | 1.38E-03 0.15
Gjbb6 0.88 1.84 | 7.37E-04 0.05 1
Gnb4 0.4 1.32 | 6.42E-04 0.04 1
Gpdl -0.79 -1.73 | 7.27E-10 | 6.88E-07 1.37E-05
Gprc5b -0.25 -1.19 | 3.20E-04 | 2.00E-02 1.00E+00
Gstm4 -0.48 -1.4 | 1.04E-04 | 1.00E-02 1.00E+00
Gvinl 0.72 1.65 | 5.76E-04 | 4.00E-02 1
HI19 -1.26 -2.4 | 7.24E-06 | 1.25E-03 0.14
H3f3c 3.29 9.77 1 3.92E-09 | 2.63E-06 7.40E-05
Hamp 4.63 24.75 | 5.95E-04 0.04 1
Haplnl -0.66 -1.58 | 2.10E-05 | 2.93E-03 0.4
Hapln4 -0.49 -1.4 | 2.36E-05 | 3.25E-03 0.45
Hba-a3 0.79 1.72 | 8.45E-05 | 9.07E-03 1.00E+00
Herpudl -0.44 -1.36 | 1.69E-07 | 5.13E-05 3.19E-03
Hif3a -2.53 -5.79 | 1.42E-08 | 7.25E-06 2.67E-04
Hmenl 0.32 1.25 | 9.45E-05 | 9.75E-03 1
Hoxc6 0.38 1.3 ] 1.22E-06 | 2.98E-04 0.02
Hpse -0.43 -1.35 | 2.71E-04 | 2.00E-02 1.00E+00
Htra3 0.98 1.98 | 1.27E-05 | 1.96E-03 2.40E-01
1fi47 0.81 1.76 | 1.36E-04 | 1.00E-02 1
Igf2 0.71 1.63 | 2.49E-05 | 3.34E-03 4.70E-01
Igfbp6 0.57 1.49 | 3.46E-07 | 9.78E-05 6.54E-03
Igfnl -1.84 -3.57 | 2.77E-04 | 2.00E-02 1.00E+00
Inhbb -0.73 -1.66 | 1.72E-04 0.02 1
Iscu -0.35 -1.28 | 7.17E-04 | 5.00E-02 1
Islr 0.5 1.41 | 7.45E-04 | 5.00E-02 1.00E+00
Itgbll 0.39 1.31 | 6.17E-04 | 4.00E-02 1
Itpr3 -0.24 -1.18 | 5.68E-04 | 4.00E-02 1.00E+00
Jun 0.39 1.31 | 2.02E-04 0.02 1
Kank4 -0.39 -1.31 | 5.48E-07 | 1.49E-04 1.00E-02
Kencl -0.4 -1.32 | 6.18E-04 0.04 1
Kenfl -0.61 -1.52 | 1.35E-04 | 1.00E-02 1
Kcnipl -0.29 -1.22 | 4.28E-04 0.03 1
KIf5 0.3 1.23 | 2.11E-04 0.02 1
Kl1hl31 -1.83 -3.55 | 3.22BE-07 | 9.25E-05 6.08E-03
Lama4 0.26 1.2 | 1.99E-04 | 2.00E-02 1.00E+00
Lepl 0.38 1.3 ] 1.65E-07 | 5.12E-05 3.12E-03
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Lepr 0.53 1.45 | 2.80E-06 | 5.70E-04 0.05
Lims2 -0.51 -1.43 | 1.53E-05| 2.31E-03 0.29
Lmo7 0.7 1.62 | 2.17E-09 | 1.59E-06 4.10E-05
Ltbpl 0.42 1.33 | 1.65E-06 | 3.73E-04 3.00E-02
Maob -0.34 -1.27 | 5.13E-05 | 5.93E-03 0.97
Map3k6 -1 -2 | 5.39E-04 | 4.00E-02 1
Mb -2.46 -5.5| 2.98E-08 | 1.30E-05 5.62E-04
Medag 0.62 1.53 | 6.51E-04 0.04 1
Meox2 0.74 1.67 | 2.00E-04 | 2.00E-02 1
Mertk -0.53 -1.44 | 1.53E-10 | 1.90E-07 2.89E-06
Mest -0.26 -1.2 | 3.66E-04 | 3.00E-02 1
Mfap4 0.67 1.59 | 3.04E-04 | 2.00E-02 1
Mfsd2a -0.46 -1.37 | 5.38E-06 | 9.95E-04 0.1
MGC108823 0.82 1.77 | 2.16E-06 | 4.70E-04 0.04
Mgll -0.28 -1.21 | 8.78E-05 | 9.24E-03 1
Mgp 0.42 1.34 | 7.80E-05 | 8.56E-03 1
Mpegl 0.52 1.44 | 5.80E-06 | 1.06E-03 0.11
Mpz -0.46 -1.38 | 3.54E-06 | 6.94E-04 7.00E-02
MpzI2 1.08 2.11 | 7.55E-05 | 8.37E-03 1
Mrc2 0.49 1.4 | 8.86E-05 | 9.25E-03 1.00E+00
Mt3 -0.28 -1.21 | 8.77E-05 | 9.24E-03 1
Mtmr2 -0.28 -1.21 | 1.04E-04 | 1.00E-02 1
Mx1 0.74 1.67 | 2.05E-04 0.02 1
Mybpcl -1.32 -2.5 | 5.58E-07 | 1.50E-04 0.01
Mybpc2 -2 -4.01 | 1.62E-07 | 5.12E-05 3.06E-03
Myh2 -3.13 -8.77 | 3.33E-16 | 1.27E-12 6.29E-12
Myh4 -1.61 -3.06 | 2.99E-06 | 5.94E-04 6.00E-02
Myll -1.54 -2.91 | 7.86E-07 | 1.98E-04 0.01
Mylpf -1.83 -3.55 | 5.41E-08 | 2.18E-05 1.02E-03
Myoc -0.39 -1.31 | 1.61E-04 0.01 1
Myoml -0.95 -1.93 | 2.50E-04 | 2.00E-02 1.00E+00
Naa38 -0.29 -1.22 | 6.81E-04 | 4.00E-02 1
Ndst4 -0.3 -1.23 | 1.28E-04 0.01 1
Ndufs5 1 0.79 1.72 | 3.68E-05 | 4.52E-03 0.69
Neb -0.76 -1.7 | 8.00E-09 | 4.44E-06 1.51E-04
Neil3 2.28 4.84 | 6.29E-04 | 4.00E-02 1
NEWGENE 1308171 0.66 1.58 | 1.32E-10 | 1.77E-07 2.50E-06
Nnat 0.47 1.38 | 5.86E-05| 6.71E-03 1
Npy 2.53 5.79 | 3.32E-24| 2.67E-20 6.26E-20
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Nrldl -0.34 -1.26 | 1.60E-05 | 2.36E-03 0.3
Nr4al -0.4 -1.32 | 3.78E-04 | 3.00E-02 1.00E+00
Ninl 0.7 1.62 | 2.28E-05 | 3.17E-03 0.43
Ntng?2 -0.42 -1.34 | 7.94E-08 | 3.12E-05 1.50E-03
Obscn -0.91 -1.88 | 6.04E-04 | 4.00E-02 1
Omd 0.8 1.74 | 1.23E-04 0.01 1
Osmr 0.48 1.4 ] 5.88E-05| 6.71E-03 1
Padi2 -0.42 -1.34 | 6.63E-07 | 1.75E-04 0.01
Pde5a 0.64 1.56 | 4.80E-05 | 5.60E-03 0.91
Perl -0.96 -1.94 | 1.70E-08 | 8.28E-06 3.21E-04
Per2 -0.75 -1.68 | 2.81E-05 | 3.62E-03 0.53
Phldb2 0.51 1.43 | 447E-09 | 2.88E-06 8.43E-05
Piezol 0.62 1.54 | 1.92E-06 | 4.23E-04 0.04
Plaat3 -0.3 -1.23 | 3.18E-04 | 2.00E-02 1
Pllp -04 -1.32 | 5.40E-04 0.04 1
Plxnbl -0.34 -1.27 | 1.42E-04 | 1.00E-02 1
Plxnb3 -0.37 -1.29 | 6.20E-06 | 1.11E-03 0.12
Pmepal -0.3 -1.23 | 5.12E-04 0.04 1
Ppplr3a -2.12 -4.34 | 9.79E-07 | 2.42E-04 2.00E-02
Prg4 0.74 1.67 | 4.00E-04 | 3.00E-02 1
Prim1 0.89 1.85 | 1.18E-04 | 1.00E-02 1
Prx -0.38 -1.3 | 3.16E-08 | 1.34E-05 5.96E-04
Ptgds 0.8 1.74 | 2.76E-05 | 3.59E-03 0.52
Ptrh1 0.45 1.37 | 5.71E-04 | 4.00E-02 1
Pygm -0.79 -1.73 | 1.05E-04 | 1.00E-02 1.00E+00
Rablb 2 8.4 | 338.19 | 7.74E-04 0.05 1
Rassf4 -0.36 -1.28 | 1.45E-06 | 3.44E-04 0.03
Reln -0.23 -1.17 | 7.53E-04 | 5.00E-02 1
RGD1310587 0.61 1.52 | 1.83E-06 | 4.08E-04 0.03
Rgs18 0.95 1.94 | 4.73E-04 | 3.00E-02 1
Rps4x 2 0.25 1.19 | 7.90E-04 0.05 1
RTI1-Ba 0.96 1.94 | 5.33E-10 | 5.72E-07 1.01E-05
RTI1-CEl6 0.67 1.59 | 2.30E-06 | 4.90E-04 0.04
RTI1-Da 0.81 1.75 | 2.55E-06 | 5.33E-04 0.05
RT1-Dbl 0.74 1.67 | 1.55E-05| 2.31E-03 0.29
RT1-N2 2.15 443 | 1.81E-04 0.02 1
Ryrl -1.41 -2.66 | 1.00E-07 | 3.58E-05 1.89E-03
Scnlb -0.3 -1.23 | 4.52E-05| 5.31E-03 0.85
Sdc2 0.3 1.23 | 9.73E-05 | 9.97E-03 1.00E+00
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Sema3b -0.35 -1.27 | 1.63E-06 | 3.73E-04 0.03
Sema3c 0.41 1.33 | 1.44E-08 | 7.25E-06 2.72E-04
Sema3d 0.43 1.35 | 1.86E-04 0.02 1
SemaSa -0.29 -1.22 | 2.49E-05 | 3.34E-03 0.47
Semab6a 0.5 1.42 | 3.65E-06 | 7.08E-04 0.07
Sema7a -0.41 -1.33 | 1.12E-04 | 1.00E-02 1.00E+00
Sertml -0.51 -1.43 | 2.52E-05| 3.35E-03 0.47
Strp5 -0.26 -1.19 | 2.32E-04 | 2.00E-02 1
Sgkl -0.66 -1.58 | 1.87E-09 | 1.55E-06 3.53E-05
Slc13a4 0.7 1.63 | 3.40E-09 | 2.38E-06 6.41E-05
Slc25a22 -0.28 -1.22 | 7.23E-04 | 5.00E-02 1
Slc6al3 1 1.99 | 1.63E-07 | 5.12E-05 3.08E-03
Slc6a20 0.89 1.85 | 8.44E-08 | 3.23E-05 1.59E-03
Slc7a5 -0.3 -1.23 | 2.57E-04 | 2.00E-02 1
Slfn5 0.28 1.22 | 3.52E-04 0.03 1
Sncg 0.23 1.17 | 7.01E-04 | 4.00E-02 1.00E+00
Spryl -0.6 -1.52 | 4.53E-04 | 3.00E-02 1
Sptb -0.31 -1.24 | 1.45E-05 | 2.23E-03 0.27
Sptbn5 -0.54 -1.45 | 5.18E-14 | 1.39E-10 9.78E-10
Srl -1.65 -3.14 | 4.41E-04 0.03 1
Stac2 1.78 343 | 2.99E-04 | 2.00E-02 1.00E+00
Svepl 0.64 1.56 | 4.24E-06 | 8.12E-04 0.08
Sypl2 -1.76 -3.38 | 7.35E-04 0.05 1
Syt4 0.28 1.22 | 6.13E-05 | 6.95E-03 1.00E+00
Tcap -2.04 -4.1 | 1.86E-05| 2.67E-03 3.50E-01
Tec 0.49 1.41 | 1.83E-04 0.02 1
Tef -0.27 -1.21 | 5.38E-04 | 4.00E-02 1
TentSb -2.21 -4.64 | 3.49E-05 | 4.38E-03 0.66
Tesc -0.44 -1.36 | 1.52E-04 | 1.00E-02 1.00E+00
Tgfbi 0.38 1.3 ] 3.65E-04 | 3.00E-02 1
Thbd 0.63 1.55| 9.70E-08 | 3.55E-05 1.83E-03
Thbsl 0.91 1.88 | 1.77E-17 | 9.51E-14 3.35E-13
Tnnc2 -2.27 -4.81 | 3.14E-11 | 6.32E-08 5.93E-07
Tnni2 -1.85 -3.6 | 7.22E-07 | 1.84E-04 1.00E-02
Tnnt3 -1.87 -3.66 | 1.26E-10 | 1.77E-07 2.38E-06
Tpm?2 -0.49 -1.41 | 7.82E-05 | 8.56E-03 1
Tsc22d3 -0.46 -1.38 | 4.33E-10 | 4.98E-07 8.18E-06
Ttn -1.38 -2.6 | 9.19E-11 | 1.48E-07 1.73E-06
Usp53 0.36 1.29 | 6.49E-04 | 4.00E-02 1.00E+00
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Usp9y -5.22 -37.21 | 5.88E-04 | 4.00E-02 1.00E+00
Vegfb -0.43 -1.34 | 6.00E-04 | 4.00E-02 1
Vgf 0.39 1.31 | 3.99E-04 0.03 1
Vstm2b -0.84 -1.79 | 2.52E-04 | 2.00E-02 1
Vwal -0.34 -1.26 | 1.03E-05 | 1.70E-03 0.19
Weel -0.48 -1.4 | 8.33E-05| 9.00E-03 1
Xirp2 -1.46 -2.76 | 6.88E-07 | 1.79E-04 1.00E-02
Zbtb16 -1.61 -3.05 | 3.94E-16 | 1.27E-12 7.44E-12

Table A3.4. Master list of differentially expressed genes between female 10X CXB-NE vs DF-

NE samples with a FDR p-value < 0.05 and a fold change greater than +1.

Log: fold | Fold FDR p-
Name change change P-value value Bonferroni
AABRO07007068.1 -0.38 -1.3 1.70E-05 | 2.00E-02 3.20E-01
Assl -1.26 -24 | 4.34E-08 | 3.44E-04 8.07E-04
Atf3 -1.06 -2.09 | 2.54E-07 | 8.06E-04 4.73E-03
Gadd45a -0.57 -1.49 1.99E-05 3.00E-02 3.70E-01
Gas2I3 0.37 1.3 2.12E-05 0.03 0.39
Grhl3 3.73 13.29 | 2.20E-07 | 8.06E-04 4.10E-03
Hba-a3 1.33 2.51 3.91E-05 | 4.00E-02 7.30E-01
Jun -0.36 -1.28 | 4.16E-05 | 4.00E-02 7.70E-01
Lcelf 2 -2.55 -5.85 | 4.27E-06 | 8.47E-03 0.08
Myom3 3.24 9.43 6.96E-09 1.10E-04 1.29E-04
Rbp4 -0.75 -1.68 | 4.72E-05 5.00E-02 0.88
Semaba -0.74 -1.67 | 6.13E-06 1.00E-02 1.10E-01
Sox11 -0.73 -1.66 | 5.12E-07 1.35E-03 9.53E-03
Sptb 0.38 1.31 1.15E-05 0.02 0.21
Txnip 0.44 1.35 1.29E-06 | 2.92E-03 0.02
Vgt -0.71 -1.63 7.99E-08 | 4.22E-04 1.49E-03
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Table A3.5. Master list of differentially expressed genes between male 10X CXB-NE vs DF-NE

samples with an FDR p-value < 0.05 and a fold change greater than +1.

Logz
fold Fold FDR p-

Name change | change P-value | value Bonferroni

1700092M0O7Rik 2.79 6.91 | 3.95E-04 0.03 1
AABR07005844.1 1.31 248 | 3.33E-10 | 2.07E-07 6.29E-06
AABR07034445.1 -1.18 -2.27 | 9.09E-05 | 7.52E-03 1
AABR(07049329.1 0.83 1.78 | 8.27E-04 0.04 1
AABR07060872.1 2.17 4.5 | 4.25E-13 | 4.76E-10 8.03E-09
AC118772.1 3.29 9.8 | 3.78E-05 | 3.88E-03 0.71
Acapl 1.38 2.6 | 6.90E-05| 6.13E-03 1
Ace2 0.54 1.46 | 4.58E-04 0.03 1
Acer2 -0.6 -1.52 | 1.63E-05 | 1.95E-03 0.31
Acta2 0.82 1.77 | 1.95E-10 | 1.26E-07 3.69E-06
Actnl 0.39 1.31 | 1.10E-05 | 1.42E-03 0.21
Adamts] 0.38 1.3 | 8.64E-04 0.04 1
Adamts12 0.57 1.49 | 7.14E-07 | 1.50E-04 0.01
Adh6 1 2.09 4.27 | 3.73E-04 0.02 1
Ahsp 1.37 2.58 | 3.43E-06 | 5.64E-04 0.06
Alas2 1.35 2.54 | 2.34E-09 | 1.12E-06 4.41E-05
Aldhla3 0.58 1.49 | 8.11E-04 0.04 1
Alox15 1.36 2.57 | 6.18E-05 | 5.70E-03 1
Angptl 0.64 1.56 | 3.32E-05 | 3.52E-03 0.63
Angptll 1.31 248 | 2.49E-04 0.02 1
Ankrdl 2.16 4.46 | 5.06E-05 | 4.91E-03 0.96
Anpep 0.74 1.67 | 2.51E-04 0.02 1
Aox4 0.54 1.45 | 2.40E-05 | 2.68E-03 0.45
Arhgap45 0.63 1.55 | 5.14E-04 0.03 1
Arhgdib 0.58 1.5 | 2.01E-05 | 2.28E-03 0.38
Arntl 0.65 1.56 | 1.91E-05 | 2.20E-03 0.36
Aspn 1.4 2.63 | 2.88E-09 | 1.31E-06 5.44E-05
Bgn 0.57 1.48 | 8.83E-08 | 2.51E-05 1.67E-03
Bin2 1.05 2.08 | 1.20E-04 | 9.40E-03 1
Bmp4 1.31 2.47 | 3.07E-05 | 3.39E-03 0.58
Bmper 0.66 1.58 | 7.60E-06 | 1.06E-03 0.14
Boc 0.59 1.5 | 6.57E-07 | 1.40E-04 0.01
Btk 1.18 2.27 | 5.51E-05| 5.29E-03 1
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Btla 1.22 2.33 | 8.85E-04 0.05 1
Clgb 0.79 1.72 | 1.77E-05 | 2.06E-03 0.33
Clqtnf7 2.07 4.19 | 2.93E-04 0.02 1
Clr 0.39 1.31 | 3.15E-04 0.02 1
Cls 0.51 1.43 | 2.55E-06 | 4.28E-04 0.05
C3 0.62 1.53 | 8.96E-04 0.05 1
C4a 0.63 1.55] 1.07E-04 | 8.60E-03 1
C4b 0.91 1.88 | 1.36E-04 0.01 1
Camp 24 5.27 | 1.55E-08 | 5.92E-06 2.93E-04
Ccbel 1.61 3.06 | 1.68E-04 0.01 1
Ccdc3 0.89 1.85 ] 2.07E-05 | 2.34E-03 0.39
Ccdc80 0.69 1.61 | 5.30E-07 | 1.16E-04 0.01
Ccl21 2.05 4.15 | 1.35E-19 | 3.78E-16 2.56E-15
Cenl 0.76 1.69 | 8.18E-04 0.04 1
Cen2 1.02 2.03 | 1.22E-12 | 1.13E-09 2.30E-08
Ccen3 1.47 2.77 | 8.62E-16 | 1.45E-12 1.63E-11
Cer2 1.15 222 | 2.30E-07 | 5.59E-05 4.34E-03
Cd177 2.46 549 | 2.89E-09 | 1.31E-06 5.45E-05
Cd226 1.25 2.38 | 5.82E-04 0.03 1
Cd37 0.99 1.98 | 7.36E-04 0.04 1
Cd79b 2.46 549 | 7.82E-05 | 6.73E-03 1
Cdhl1 0.31 1.24 | 1.18E-05 | 1.50E-03 0.22
Ceacam4 1.49 2.82 | 6.66E-06 | 9.56E-04 0.13
Cemip 0.52 1.43 | 4.46E-04 0.03 1
Cip 0.96 1.95 | 6.04E-05 | 5.63E-03 1
Chi3ll 0.82 1.77 | 9.08E-04 0.05 1
Chrna3 -0.46 -1.38 | 1.59E-05 | 1.92E-03 0.3
Chst2 -0.25 -1.19 | 4.48E-04 0.03 1
Cilp 0.82 1.77 | 7.94E-07 | 1.61E-04 0.02
Clec4a3 0.83 1.78 | 7.91E-04 0.04 1
Clvsl -1.26 -2.39 | 7.27E-06 | 1.03E-03 0.14
Cnnl 1.74 3.33 | 9.07E-06 | 1.24E-03 0.17
Cnn2 0.66 1.58 | 1.99E-07 | 4.92E-05 3.76E-03
Coll2al 0.35 1.28 | 3.44E-07 | 8.03E-05 6.51E-03
Col6al 0.43 1.34 | 5.69E-05 | 5.40E-03 1
Col8al 0.93 1.91 | 1.43E-09 | 7.06E-07 2.70E-05
Col9al 0.88 1.83 | 8.26E-04 0.04 1
Cp 0.31 1.24 | 6.15E-05 | 5.70E-03 1
Cpedl 0.47 1.38 | 1.25E-04 | 9.67E-03 1
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Cpxm?2 0.57 1.48 | 3.71E-04 0.02 1
Crh -4.43 -21.61 | 3.33E-05 | 3.52E-03 0.63
Crisp3 3.18 9.06 | 3.51E-06 | 5.71E-04 0.07
Csf2rb 1.45 2.73 | 1.16E-07 | 3.09E-05 2.19E-03
Csf3r 1 2| 1.72E-04 0.01 1
Csrp3 2.37 5.16 | 3.77E-08 | 1.24E-05 7.12E-04
Ctsg 3.27 9.62 | 3.79E-05 | 3.88E-03 0.72
Cxcll2 0.43 1.34 | 2.47E-04 0.02 1
Cxcer2 1.99 3.98 | 1.01E-06 | 1.96E-04 0.02
Cybb 0.56 1.47 | 9.34E-06 | 1.26E-03 0.18
Dab2 0.37 1.29 | 6.32E-06 | 9.15E-04 0.12
Dbp -0.78 -1.72 | 3.51E-18 | 8.42E-15 6.64E-14
Ddah?2 0.98 1.97 | 5.31E-04 0.03 1
Defa$ 2.29 4.88 | 9.47E-08 | 2.65E-05 1.79E-03
Dio2 1.24 2.36 | 1.08E-09 | 5.72E-07 2.04E-05
Dpt 1 2| 5.77E-05 | 5.44E-03 1
Ebf2 0.57 1.48 | 2.16E-06 | 3.69E-04 0.04
Eln 1.02 2.03 | 2.16E-08 | 7.87E-06 4.07E-04
Empl 0.5 1.42 | 1.23E-05 | 1.55E-03 0.23
Epx 2.5 5.65 | 3.23E-07 | 7.64E-05 6.11E-03
Evi2b 0.9 1.87 | 6.69E-04 0.04 1
F13al 0.87 1.82 | 7.83E-07 | 1.60E-04 0.01
F5 1.87 3.66 | 9.44E-09 | 3.87E-06 1.78E-04
Fabp4 1.79 3.46 | 5.61E-05 | 5.35E-03 1
Fam180a 0.94 1.92 | 1.20E-04 | 9.40E-03 1
Fat4 0.29 1.22 | 1.98E-04 0.01 1
Fbinl 0.49 1.41 | 5.78E-04 0.03 1
Fbnl 0.45 1.37 | 1.26E-05 | 1.57E-03 0.24
Fcgr2a 2 0.84 1.79 | 3.48E-05 | 3.63E-03 0.66
Fenb 2.37 5.16 | 4.74E-16 | 8.83E-13 8.95E-12
Fermt3 1.05 2.07 | 1.46E-05 | 1.79E-03 0.28
Fes 1.01 2.02 | 4.65E-04 0.03 1
Fgr 1.43 2.7 | 9.66E-06 | 1.29E-03 0.18
Fhll 0.37 1.29 | 8.48E-04 0.04 1
Filip1l 0.68 1.6 | 1.73E-05 | 2.05E-03 0.33
Flna 0.32 1.25 | 4.88E-06 | 7.31E-04 0.09
Flnc 0.6 1.51 | 1.10E-06 | 2.05E-04 0.02
FIt3 -0.3 -1.23 | 6.95E-04 0.04 1
Fnl 0.4 1.32 ] 8.17E-05 | 6.89E-03 1
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Foxc2 0.72 1.65 | 1.60E-04 0.01 1
Frmpd4 -0.26 -1.19 | 8.38E-04 0.04 1
Fut2 2.26 4.8 | 7.84E-04 0.04 1
Fxyd5 0.64 1.56 | 1.42E-05 | 1.76E-03 0.27
Fybl 0.77 1.7 | 6.79E-06 | 9.66E-04 0.13
Fzd2 0.46 1.37 | 2.96E-04 0.02 1
Gal 1.42 2.68 | 1.45E-07 | 3.68E-05 2.74E-03
Gcehl 1.15 2.21 | 3.35E-04 0.02 1
Gdf10 0.98 1.98 | 2.67E-04 0.02 1
gene:ENSRNOG00000002820 2.28 4.85| 1.01E-07 | 2.74E-05 1.91E-03
gene:ENSRNOG00000004090 3.15 8.89 | 7.75E-04 0.04 1
gene:ENSRNOG00000031579 0.88 1.84 | 7.53E-05 | 6.58E-03 1
gene: ENSRNOG00000048967 1.2 2.3 | 4.77E-04 0.03 1
gene:ENSRNOG00000049075 0.25 1.19 | 6.21E-04 0.03 1
gene:ENSRNOG00000067832 3.57 11.84 | 4.40E-06 | 6.90E-04 0.08
gene: ENSRNOG00000068082 2.27 4.83 | 9.63E-07 | 1.90E-04 0.02
gene: ENSRNOG00000069384 0.91 1.89 | 6.60E-09 | 2.77E-06 1.25E-04
Gjb2 0.74 1.67 | 8.21E-06 | 1.13E-03 0.16
Gjc3 -0.36 -1.29 | 3.22E-06 | 5.34E-04 0.06
Gnail -0.27 -1.21 | 3.69E-04 0.02 1
Gngll 0.63 1.55 | 4.00E-04 0.03 1
Gplba 2.21 4.62 | 3.49E-05 | 3.63E-03 0.66
Gsn 0.62 1.53 | 3.59E-05 | 3.72E-03 0.68
Gvinl 0.83 1.78 | 4.70E-04 0.03 1
Gypa 1.86 3.64 | 1.50E-08 | 5.87E-06 2.84E-04
H1f4 0.45 1.37 | 1.76E-04 0.01 1
Hba-a2 1 1.99 | 8.13E-05 | 6.89E-03 1
Hba-a3 0.95 1.94 | 2.34E-04 0.02 1
Hbb-b1 0.99 1.99 | 1.34E-04 0.01 1
Hemgn 1.85 3.6 | 1.76E-11 | 1.29E-08 3.33E-07
Histlh2ak 1.12 2.17 | 5.82E-04 0.03 1
Hist2h3c2 4 0.67 1.6 | 6.51E-05 | 5.94E-03 |
Hmgbl -1.02 -2.03 | 2.68E-07 | 6.42E-05 5.06E-03
Hoxc6 0.34 1.27 | 1.53E-05 | 1.86E-03 0.29
Htra3 0.72 1.65 | 2.41E-04 0.02 1
Ifitl 2.18 4.52 | 7.34E-04 0.04 1
Ifitm3 0.31 1.24 | 3.14E-04 0.02 1
Ifitm6 1.54 2.92 | 6.69E-05 | 6.04E-03 1
Igfbp5 0.74 1.67 | 8.11E-08 | 2.36E-05 1.53E-03
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Igtbp6 0.56 1.48 | 5.44E-07 | 1.17E-04 0.01
Igfbp7 0.29 1.22 | 5.49E-05 | 5.29E-03 1
Ighm 1.68 3.2 | 2.22E-20 | 7.44E-17 4.19E-16
Ikzf1 0.68 1.6 | 6.29E-05 | 5.77E-03 1
1kzf3 1.76 3.38 | 3.89E-05 | 3.93E-03 0.73
1113ra2 1.36 2.57 | 3.92E-06 | 6.27E-04 0.07
1118rap 1.61 3.06 | 3.17E-04 0.02 1
12rg 0.82 1.76 | 8.85E-04 0.05 |
7r 0.44 1.36 | 5.23E-04 0.03 1
Iragl 0.45 1.37 | 8.62E-04 0.04 1
Itgall 0.77 1.71 | 5.49E-04 0.03 1
Itga2b 1.77 3.41 | 5.67E-10 | 3.17E-07 1.07E-05
Itgal 1.04 2.05 | 1.51E-04 0.01 1
Itgax 1.24 2.36 | 5.13E-04 0.03 1
Itgb2 1.24 2.37 | 9.96E-08 | 2.74E-05 1.88E-03
Jchain 1.61 3.05 | 1.05E-05 | 1.38E-03 0.2
Kengl -0.47 -1.39 | 4.32E-04 0.03 1
K19 -0.3 -1.23 | 1.10E-04 | 8.75E-03 1
Kxdl 0.25 1.19 | 4.96E-04 0.03 1
Lbp 0.98 1.98 | 5.17E-04 0.03 1
Lcn2 1.03 2.04 | 2.04E-04 0.01 1
Lcp2 0.68 1.6 | 2.27E-04 0.02 1
Lgals5 1.62 3.06 | 1.56E-07 | 3.91E-05 2.95E-03
Lilrb3a 3.59 12.03 | 5.18E-06 | 7.70E-04 0.1
Lmo7 0.45 1.37 | 8.99E-05 | 7.47E-03 1
Lox 0.92 1.9 | 6.85E-08 | 2.05E-05 1.29E-03
Loxl1 0.74 1.67 | 8.32E-05 | 6.95E-03 1
Lspl 0.84 1.79 | 4.82E-06 | 7.29E-04 0.09
Lum 0.28 1.21 | 1.08E-04 | 8.69E-03 1
Ly49si2 1.62 3.08 | 7.07E-04 0.04 1
Ly6g6d 2.5 5.66 | 1.19E-04 | 9.35E-03 1
Lyll 1.7 3.25 | 1.60E-04 0.01 |
Lyz2 0.74 1.67 | 1.46E-12 | 1.25E-09 2.76E-08
Map7d3 0.86 1.82 | 3.62E-04 0.02 1
Mcpt9 2.19 4.56 | 8.20E-07 | 1.64E-04 0.02
Medag 0.76 1.69 | 4.56E-04 0.03 |
Meox2 0.73 1.66 | 2.90E-04 0.02 1
Mfap4 1.27 241 | 1.05E-15| 1.60E-12 1.98E-11
Mfap5 0.53 1.45] 4.88E-05 | 4.79E-03 0.92
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Mgp 0.5 1.41 | 1.94E-06 | 3.40E-04 0.04
Mki67 1.15 2.22 | 5.32E-13 | 5.34E-10 1.01E-08
Mmp?2 0.42 1.34 | 1.32E-04 0.01 1
Mmp8 291 7.53 | 5.08E-24 | 2.84E-20 9.59E-20
Mmp9 2.46 5.51 | 8.17E-08 | 2.36E-05 1.54E-03
Mmrnl 1.74 3.35 | 1.30E-08 | 5.19E-06 2.45E-04
Mnl 1.13 2.19 | 4.17E-04 0.03 1
Mpigbb 1.78 3.44 | 2.01E-05 | 2.28E-03 0.38
Mpo 2.36 5.12 | 1.58E-13 | 2.04E-10 2.98E-09
Mrc2 0.45 1.36 | 2.38E-04 0.02 1
Mrpl51 -0.26 -1.2 | 6.01E-04 0.03 1
Ms4al 391 15.06 | 1.29E-04 | 9.90E-03 1
Myhl1 0.62 1.53 | 2.48E-08 | 8.67E-06 4.69E-04
Myh7 -1.48 -2.79 | 8.91E-04 0.05 1
Myl9 0.95 1.93 | 3.19E-08 | 1.07E-05 6.02E-04
Mylk 0.54 1.45 | 2.14E-06 | 3.69E-04 0.04
Myolf 0.79 1.73 | 1.87E-06 | 3.30E-04 0.04
Myolg 1.42 2.68 | 7.98E-05 | 6.83E-03 1
Napsa 1.84 3.57 | 2.17E-04 0.02 1
Ncam?2 -0.25 -1.19 | 5.21E-04 0.03 1
Ncfl 0.77 1.7 | 4.64E-06 | 7.14E-04 0.09
Nckapll 0.62 1.54 | 3.12E-05 | 3.42E-03 0.59
NEWGENE 1308171 0.53 1.45 ] 2.34E-14 | 3.27E-11 4.41E-10
NEWGENE 2724 1.39 2.62 | 3.96E-04 0.03 1
Nfe2 1.84 3.59 | 1.04E-06 | 2.01E-04 0.02
Ngp 2.38 5.2 | 2.80E-22 | 1.18E-18 5.29E-18
Nnat 0.51 1.42 | 1.08E-05 | 1.41E-03 0.2
Np4 3.04 8.24 | 3.42E-09 | 1.51E-06 6.47E-05
Npas2 1.54 2.9 | 7.88E-06 | 1.09E-03 0.15
Nptx1 -0.3 -1.23 | 1.84E-05 | 2.13E-03 0.35
Npy 1.87 3.66 | 3.65E-06 | 5.90E-04 0.07
Nrldl -04 -1.32 | 2.19E-04 0.02 1
Nt5c3b 0.5 1.41 | 1.15E-04 | 9.09E-03 1
Ningl -0.32 -1.25 | 9.84E-05 | 7.98E-03 1
Pax5 2.78 6.85 | 6.91E-05| 6.13E-03 1
Pcbdl 2 0.58 1.49 | 5.57E-04 0.03 |
Pde5a 0.68 1.6 | 5.35E-08 | 1.63E-05 1.01E-03
Pdgftl 1.1 2.14 | 6.03E-05 | 5.63E-03 1
Perl -0.61 -1.53 | 4.32E-07 | 9.79E-05 8.15E-03
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Pf4 1.34 2.54 | 3.12E-04 0.02 1
Pglyrpl 3.02 8.12 | 7.64E-04 0.04 1
Phex 1.16 2.23 | 3.51E-04 0.02 1
Pil6 1.26 2.4 | 1.36E-09 | 6.94E-07 2.58E-05
Pik3apl 0.97 1.96 | 1.54E-06 | 2.82E-04 0.03
Pkhd111 1.49 2.82 | 5.80E-09 | 2.49E-06 1.09E-04
Pla2g2a 1.43 2.7 | 5.66E-04 0.03 1
Plac8 1.67 3.18 | 9.30E-11 | 6.24E-08 1.76B-06
Plbd1 1.29 2.44 | 7.74E-07 | 1.60E-04 0.01
Plek 1.07 2.1 | 4.18E-05 | 4.15E-03 0.79
Prg2 2.11 431 3.91E-12 | 3.12E-09 7.38E-08
Prg3 2.82 7.07 | 1.24E-07 | 3.25E-05 2.34E-03
Prg4 0.79 1.72 | 1.88E-04 0.01 1
Prim] -1.01 -2.01 | 1.38E-07 | 3.56E-05 2.60E-03
Prrx1 0.53 1.45 | 1.71E-04 0.01 1
Psd4 0.93 1.9 | 7.21E-04 0.04 1
Ptchl 0.4 1.32 | 1.24E-04 | 9.60E-03 1
Ptch2 0.86 1.81 | 3.82E-04 0.02 1
Ptpn6 0.77 1.7 | 3.26B-05 | 3.49E-03 0.62
Ptprc 0.86 1.81 | 2.05E-13 | 2.46E-10 3.87E-09
Ptprh 1.97 3.92 | 8.20E-04 0.04 1
Rab3ill 0.5 1.42 | 8.90E-04 0.05 1
Rab44 2.77 6.81 | 6.72E-04 0.04 1
Rac2 0.95 1.93 | 5.69E-04 0.03 1
Rackl 0.27 1.21 | 4.35E-04 0.03 1
Ranbp3l 0.73 1.66 | 4.17E-05 | 4.15E-03 0.79
Rassf2 0.49 1.4 | 1.37E-04 0.01 1
RatNP-3b 2.85 722 | 5.42E-12 | 4.14E-09 1.02E-07
Rbm38 1.26 2.39 | 1.80E-08 | 6.71E-06 3.40E-04
Retnlg 2.42 534 | 1.64B-05 | 1.95E-03 0.31
RGD1310587 0.43 1.35 | 5.30E-04 0.03 1
RGD1564899 -1.14 2.2 | 1.38B-04 0.01 1
Rgs18 1.03 2.04 | 3.23E-05 | 3.47E-03 0.61
Rhag 1.87 3.65 | 1.09B-05 | 1.41E-03 0.21
Rhd 1.7 3.25 | 3.85E-04 0.02 1
Rhoj 0.34 1.27 | 7.48E-05 | 6.58E-03 1
Ror2 0.99 1.99 | 7.79E-05 | 6.73E-03 1
Rpl26 0.24 1.18 | 5.41E-04 0.03 1
Rpl3114 1.39 2.61 | 8.23B-05 | 6.91E-03 1
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Rpl39 3 0.32 1.25 | 7.61E-05 | 6.61E-03 1
Rplpl 0.27 1.21 | 6.65E-05 | 6.03E-03 1
Rpsé4x 1 0.26 1.19 | 4.81E-04 0.03 1
Rps8 0.26 1.19 | 4.66E-04 0.03 1
Rsad2 1.09 2.13 | 2.45E-06 | 4.16E-04 0.05
RTI1-Ba 0.74 1.67 | 7.59E-04 0.04 1
S100a6 0.25 1.19 | 7.39E-04 0.04 1
S100a8 2.64 6.24 | 4.89E-32 | 4.11E-28 9.24E-28
S100a9 2.51 5.68 | 5.59E-34 | 9.37E-30 1.06E-29
Sdc2 0.3 1.23 | 9.29E-05 | 7.64E-03 1
Sell 1.93 3.82 | 1.49E-12 | 1.25E-09 2.81E-08
Selplg 0.95 1.93 | 9.65E-06 | 1.29E-03 0.18
Sema7a -0.3 -1.23 | 1.13E-04 | 8.99E-03 1
Serpinb10 2.57 5.96 | 3.83E-05 | 3.90E-03 0.72
Serpinbla 0.41 1.33 | 2.30E-08 | 8.22E-06 4.35E-04
Serpinblb 3.56 11.78 | 5.41E-13 | 5.34E-10 1.02E-08
Serpinfl 0.67 1.59 | 2.83E-08 | 9.70E-06 5.35E-04
Serping1 0.46 1.38 | 2.47E-05 | 2.75E-03 0.47
Strp2 3.03 8.2 | 1.09E-09 | 5.72E-07 2.06E-05
Strp4 0.74 1.67 | 7.38E-05 | 6.52E-03 1
Sgkl -0.38 -1.3 | 4.39E-06 | 6.90E-04 0.08
Shisa3 0.9 1.87 | 4.40E-07 | 9.84E-05 8.31E-03
Slc13a4 0.63 1.54 | 4.98E-05 | 4.86E-03 0.94
Slcl6all 0.51 1.42 | 3.17E-05 | 3.43E-03 0.6
Slc4al 1.89 3.69 | 1.31E-16 | 2.75E-13 2.48E-12
Slfn4 1 1.16 2.24 | 1.99E-11 | 1.39E-08 3.76E-07
Slitrk2 -0.25 -1.19 | 4.80E-04 0.03 1
Smocl 1.12 2.17 | 4.04E-05 | 4.06E-03 0.76
Spata32 1.42 2.68 | 5.73E-04 0.03 1
Spib 2.25 4.76 | 6.83E-05 | 6.13E-03 1
Sptal 1.51 2.86 | 4.05E-10 | 2.42E-07 7.64E-06
Srgn 0.94 1.92 | 4.69E-10 | 2.71E-07 8.85E-06
Stac2 1.66 3.15 | 7.99E-04 0.04 1
Stom 0.61 1.53 | 1.62E-06 | 2.93E-04 0.03
Strab 0.99 1.99 | 1.60E-04 0.01 1
Svepl 0.63 1.54 | 5.52E-06 | 8.13E-04 0.1
Svip -0.25 -1.19 | 4.89E-04 0.03 1
Syk 0.92 1.9 | 1.77E-06 | 3.17E-04 0.03
Synpo2 0.54 1.45] 1.74E-05 | 2.05E-03 0.33
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Tagap 1.15 2.22 | 3.16E-05 | 3.43E-03 0.6
Tagln 0.86 1.82 | 4.89E-08 | 1.52E-05 9.24E-04
Tall 1.19 2.27 | 1.28E-05 | 1.59E-03 0.24
Tent5a 0.8 1.74 | 5.56E-04 0.03 |
Tf 0.39 1.31 | 3.70E-04 0.02 1
Tgml 2.67 6.34 | 5.96E-06 | 8.70E-04 0.11
Tgm?2 0.51 1.43 | 8.06E-05 | 6.86E-03 1
Thbd 0.59 1.5 | 3.79E-07 | 8.71E-05 7.16E-03
Thbsl 0.74 1.67 | 3.90E-08 | 1.26E-05 7.36E-04
Tmem?71 1.65 3.14 | 8.46E-04 0.04 1
Tnik 0.35 1.28 | 8.61E-04 0.04 1
Tpm4 0.27 1.21 | 9.83E-05 | 7.98E-03 1
Tremll 2.22 4.64 | 5.83E-04 0.03 1
Treml2 2.64 6.25 | 4.81E-06 | 7.29E-04 0.09
Trim45 -1.19 -2.29 | 441E-05 | 4.35E-03 0.83
Tstd1 0.46 1.38 | 4.66E-04 0.03 1
Tubbl 1.96 3.9 | 1.10E-06 | 2.05E-04 0.02
Ucp2 0.29 1.23 | 9.36E-05 | 7.66E-03 1
Usp9y -4.63 -24.775 | 7.97E-04 0.04 1
Vip 249 5.61 | 4.53E-07 | 1.00E-04 8.55E-03
Vwt 0.66 1.58 | 4.64E-08 | 1.47E-05 8.76E-04
Wdfy4 0.97 1.96 | 1.10E-06 | 2.05E-04 0.02
Xdh 0.57 1.49 | 9.26E-04 0.05 1
Ybx3 0.49 1.41 | 447E-06 | 6.95E-04 0.08
Zbtb16 -0.92 -1.89 | 1.44E-06 | 2.66E-04 0.03
Zip2 -0.35 -1.27 | 5.66E-04 0.03 1
Zicl 0.8 1.74 ] 1.16E-05 | 1.49E-03 0.22

Table A3.6. Master list of differentially expressed genes between Female CCI vs Naive samples

with a p-value < 0.05 and a fold change greater than +1.

Log:

fold Fold FDR p-
Name change | change P-value value Bonferroni
1110032F04Rik -0.46 -1.38 0.04 0.22 1
AABR07001926.1 -1.28 -2.43 0.03 0.18 1
AABR07001926.3 0.54 1.46 | 3.74E-05 | 2.18E-03 0.7
AABRO07002774.1 0.57 1.49 | 2.79E-03 0.04 1

193




AABR07003176.1 0.29 1.22 0.03 0.17 1
AABR07003537.1 0.33 1.26 0.04 0.21 1
AABR07005031.1 -0.77 -1.71 0.04 0.22 1
AABR07005844.1 -0.94 -1.91 | 2.16E-05 | 1.42E-03 0.4
AABR07006283.1 2.68 6.39 0.03 | NaN 1
AABR07007068.1 0.43 1.35] 2.09E-04 | 8.02E-03 1
AABRO07007675.1 -0.99 -1.99 | 2.30E-03 0.04 1
AABRO07015346.1 -0.35 -1.27 | 7.41E-03 0.08 1
AABRO07017250.1 -3.06 -8.31 0.04 | NaN 1
AABR07019403.1 0.33 1.26 0.01 0.11 1
AABRO07021871.1 0.42 1.34 0.05 0.24 1
AABR07025140.1 0.85 1.8 0.05 0.24 1
AABR07026291.1 0.29 1.22 0.01 0.11 1
AABR07028349.1 -1.89 -3.7 0.04 | NaN 1
AABR(7028902.1 0.25 1.19 ] 1.20E-03 0.03 1
AABRO07029195.1 -1.5 -2.84 | 5.75E-03 0.07 1
AABR07029269.1 -0.55 -1.46 0.04 0.23 1
AABR07029605.1 0.3 1.23 0.01 0.12 1
AABRO07030773.1 -3.63 -12.42 0.01 | NaN 1
AABR07031480.1 0.39 1.31 0.04 0.22 1
AABRO07038019.1 -0.59 -1.51 0.02 0.15 1
AABR07039303.2 -7.19 -145.93 0.02 0.16 1
AABR07040412.1 0.5 141 | 1.77E-04 | 7.13E-03 1
AABR07040864.1 0.29 1.22 | 2.27E-03 0.04 1
AABR07040947.1 0.66 1.58 | 9.53E-06 | 7.45E-04 0.18
AABR07044388.2 -0.45 -1.37 | 1.16E-04 | 5.28E-03 1
AABR07044631.2 0.36 1.29 | 6.46E-03 0.07 1
AABR07045621.1 1.02 2.02 0.02 0.13 1
AABR07048031.1 0.57 1.48 0.02 0.16 1
AABR07051450.1 -0.24 -1.18 | 5.08E-03 0.06 1
AABR07053185.1 0.38 1.31 0.02 0.12 1
AABR07054362.1 3.11 8.61 0.03 | NaN 1
AABRO07058914.1 -0.92 -1.9 | 8.99E-03 0.09 1
AABRO07063281.1 -0.19 -1.14 0.04 0.2 1
AABRO07070957.1 3.94 15.35 0.01 | NaN 1
Abcbb -0.26 -1.2 0.04 0.23 1
Abcb8 -0.31 -1.24 0.02 0.14 1
Abcc8 -0.42 -1.34 0.03 0.18 1
Abcc9 0.35 1.28 0.01 0.12 1
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Abcel 0.3 1.23 | 1.37E-04 | 5.98E-03 1
Abcf3 -0.3 -1.23 | 5.93E-04 0.02 1
Abcgl -0.22 -1.17 | 8.26E-03 0.09 1
Abcg313 0.37 1.29 | 6.36E-03 0.07 1
Abcg314 0.33 1.26 0.01 0.12 1
Abcg4 -0.41 -1.33 | 1.62E-03 0.03 1
Abhd12 -0.18 -1.14 0.02 0.15 1
Abhdl4a -0.7 -1.62 | 6.40E-03 0.07 1
Abhdl17a -0.49 -1.4 | 6.56E-07 | 8.29E-05 0.01
Abhd17b 0.27 1.21 0.04 0.2 1
Abhd2 -0.23 -1.18 | 3.01E-03 0.05 1
Abhd5 0.27 1.2 0.04 0.21 1
Ablim2 -0.47 -1.39 | 3.64E-04 0.01 1
Abracl 0.44 1.36 0.03 0.17 1
Abtbl -0.42 -1.34 | 5.49E-03 0.07 1
Abtb2 -0.33 -1.26 | 9.83E-03 0.1 1
AC097784.1 0.34 1.27 | 8.78E-03 0.09 1
AC099450.1 -0.16 -1.12 0.05 0.23 1
AC105662.1 -0.89 -1.86 | 3.57E-04 0.01 1
AC109542.1 -0.39 -1.31 0.01 0.11 1
AC129049.1 -0.31 -1.24 0.03 0.18 1
AC130232.2 0.43 1.35] 3.66E-03 0.05 1
AC130391.3 -0.98 -1.97 | 2.17E-04 | 8.12E-03 1
AC130970.1 1.92 3.77 | 1.68E-13 | 1.41E-10 3.15E-09
Acaala -0.32 -1.25 0.03 0.18 1
Acads -0.42 -1.34 | 4.20E-03 0.06 1
Acd -0.42 -1.34 0.03 0.17 1
Ache -0.24 -1.18 | 3.18E-03 0.05 1
Acinl 0.2 1.15 0.01 0.11 1
Ackrl -0.44 -1.36 | 6.86E-03 0.08 1
Aco2 -0.16 -1.12 0.04 0.2 1
Acp3 0.2 1.15 0.01 0.1 1
Acsl3 0.17 1.13 0.04 0.2 1
Acsl4 0.52 1.43 | 2.92E-10 | 1.23E-07 5.49E-06
Acsl6 -0.19 -1.14 0.02 0.13 1
Acta2 -0.66 -1.58 | 1.26E-05 | 9.30E-04 0.24
Actr2 0.21 1.15 | 6.76E-03 0.08 1
Actr3 0.19 1.14 0.01 0.12 1
Actr6 0.3 1.23 | 1.86E-03 0.03 1
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Acvr2a 0.31 1.24 0.02 0.13 1
Adaml 1 -0.38 131 | 5.22E-06 | 4.75E-04 0.1
Adam12 0.54 1.45 | 2.04E-04 | 7.89E-03 1
Adam17 0.19 1.14 0.03 0.18 1
Adam19 0.2 1.15 0.01 0.1 1
Adamts14 -0.78 171 0.01 0.11 1
Adamts17 0.28 1.21 0.04 0.2 1
Adamts2 -0.58 -1.49 | 5.34E-04 0.01 1
Adamts9 0.28 1.21 0.04 0.2 1
AdamtsI2 -0.97 -1.96 | 6.48E-03 0.07 1
Adamtsl5 -0.99 -1.98 | 5.33E-04 0.01 1
Adapl -0.18 -1.13 0.03 0.19 1
Adcy6 -0.27 1.2 0.04 0.2 1
Add2 0.18 1.13 0.03 0.16 1
Add3 0.23 1.17 | 3.64E-03 0.05 1
Adgrb2 -0.35 -1.28 0.04 0.21 1
Adgrgl -0.25 -1.19 | 1.97E-03 0.04 1
Adgrll -0.23 -1.17| 5.31E-03 0.07 1
Adgrl4 0.32 1.25 0.05 0.24 1
Adm -0.83 -1.78 0.02 0.14 1
Adnp 0.16 1.12 0.04 0.21 1
Adpgk -0.42 -1.34 | 6.43E-03 0.07 1
Adra2c -0.74 -1.67 | 1.74E-03 0.03 1
Afapl12 0.21 1.16 | 8.79E-03 0.09 1
Agap? -0.5 -1.41 0.02 0.12 1
Agap3 -0.28 121 | 6.50E-04 0.02 1
Agpat3 -0.21 -1.16 | 8.26E-03 0.09 1
Agps 0.17 1.12 0.05 0.23 1
Agrn -0.24 -1.18 | 4.32E-03 0.06 1
Agtpbpl 0.26 1.19 0.02 0.16 1
Ahcy -0.27 -1.21| 5.73E-03 0.07 1
Ahdcl -0.38 13| 2.41B-03 0.04 1
Ahr 0.39 1.31 | 4.38E-05 | 2.50E-03 0.82
Ajapl 0.88 1.85 0.01 0.11 1
Akapl 1 0.22 1.16 | 3.86E-03 0.05 1
Akap2 0.17 1.13 0.03 0.18 1
Akap6 0.28 1.21 0.01 0.11 1
Akap7 0.33 1.25 0.02 0.15 1
Akap8l -0.27 -1.21| 3.38E-03 0.05 1
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Akirin1 0.19 1.14 0.02 0.16 1
Akr7a2 -0.46 -1.38 | 1.84E-03 0.03 1
Alad -0.64 -1.56 | 1.08E-03 0.02 1
Alcam 0.28 1.21 | 2.68E-04 | 9.22E-03 1
Aldhl112 0.82 1.76 0.01 0.11 1
Aldhdal -0.29 -1.22 0.02 0.15 1
Aldoa 1 -0.29 -1.22 0.01 0.1 1
Aldoa 2 -0.88 -1.84 | 9.15E-04 0.02 1
Algl0 0.3 1.23 0.03 0.19 1
Algl3 1 0.4 1.32 0.05 0.23 1
Alg3 -0.29 -1.22 0.04 0.23 1
Alkal2 2 3.99 | 2.88E-05 | 1.78E-03 0.54
Alkbh7 -0.47 -1.38 0.02 0.15 1
Alkbh8 0.27 1.21 0.05 0.24 1
Alms] 0.2 1.15 0.02 0.14 1
Alox12 -1 2 0.04 0.22 1
Amh 3.61 12.19 | 9.44E-03 | NaN 1
Amigol -0.24 -1.18 | 3.36E-03 0.05 1
Amph -0.21 -1.16 | 7.86E-03 0.08 1
Anapcl0 0.3 1.23 0.04 0.2 1
Anapcé 0.29 1.22 | 7.31E-04 0.02 1
Angptl7 -1.41 -2.66 | 7.72E-03 0.08 1
Ankh -0.25 -1.19 0.04 0.2 1
Ankibl 0.17 1.12 0.04 0.23 1
Ankle2 0.17 1.13 0.03 0.19 1
Ankrd12 0.3 1.23 | 1.02E-04 | 4.72B-03 1
Ankrd13b -0.26 ‘1.2 0.05 0.23 1
Ankrd28 0.19 1.14 0.02 0.14 1
Ankrd34a -0.61 -1.52 0.03 0.19 1
Anksla -0.33 -1.26 | 7.54E-03 0.08 1
Anln 0.57 1.49 0.02 0.15 1
Anp32b 0.3 1.23 0.02 0.14 1
Anxa7 0.17 1.13 0.04 0.2 1
Aplar 0.25 1.19 | 3.07E-03 0.05 1
Aplbl -0.21 -1.15 0.01 0.11 1
Aplg2 0.2 -1.15 0.01 0.11 1
Aplsl 0.23 1.17 | 6.77E-03 0.08 1
Ap2al -0.34 -1.26 | 2.76E-05 | 1.74E-03 0.52
Ap2bl -0.16 -1.12 0.03 0.2 1

197




Ap4el 0.27 1.21 0.04 0.23 1
Ap5ml 0.33 1.25 0.02 0.13 1
Apba2 -0.19 -1.14 0.02 0.16 1
Apc2 -0.31 -1.24 | 9.19E-05 | 4.34E-03 1
Aphlb -1.32 -2.5 | 5.95E-05 | 3.14E-03 1
Apod 0.42 1.33 | 2.15E-04 | 8.09E-03 1
Apool 0.36 1.28 | 6.63E-03 0.08 1
Appll 0.27 1.2 | 1.55E-03 0.03 1
Agpl -0.27 -1.21 0.02 0.16 1
Aqp4 -1.11 -2.15 0.03 0.17 1
Ar -0.34 -1.26 0.02 0.13 1
Arapl -0.34 -1.27 | 2.24E-04 | 8.27E-03 1
Arap3 -0.26 -1.2 0.04 0.23 1
Arcnl 0.16 1.11 0.05 0.24 1
Arfl -0.18 -1.13 0.02 0.15 1
Arf5 -0.41 -1.33 | 9.56E-04 0.02 1
Arfgapl -0.27 -1.21 0.05 0.24 1
Argl 1.28 242 0.01 0.11 1
Arhgap12 0.24 1.18 | 4.30E-03 0.06 1
Arhgapl5 0.78 1.72 | 1.81E-03 0.03 1
Arhgap27 -0.35 -1.28 0.01 0.1 1
Arhgap44 -0.39 -1.31 | 7.65E-06 | 6.43E-04 0.14
Arhgap5 0.29 1.22 | 1.97E-04 | 7.68E-03 1
Arhgap8 -0.73 -1.66 0.02 0.12 1
Arhgdig -0.31 -1.24 0.02 0.12 1
Arhgef26 0.31 1.24 0.02 0.13 1
Arhgef37 -0.45 -1.37 | 4.24E-03 0.06 1
Arid4b 0.31 1.24 | 3.46E-04 0.01 1
Arll4ep 0.29 1.22 | 1.57E-03 0.03 1
Arl6 0.28 1.22 0.03 0.18 1
Armc7 -0.53 -1.44 0.04 0.23 1
Armcex|1 0.22 1.17 | 7.99E-03 0.08 1
Armcx3 0.2 1.15 0.01 0.1 1
Arnt2 0.28 1.22 0.03 0.17 1
Amtl2 0.91 1.88 | 5.67E-03 0.07 1
Arppl9 1 0.16 1.12 0.04 0.23 1
Arppl9 2 0.51 1.42 | 6.70E-05 | 3.43E-03 1
Arrb2 -0.21 -1.16 0.03 0.17 1
Arrdc2 -0.52 -1.43 0.05 0.23 1
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Arrdcd 0.31 1.24 0.01 0.1 1
Art3 0.22 1.16 | 7.00E-03 0.08 1
Asbl8 -1.06 -2.09 0.03 0.19 1
Asbb6 -0.36 -1.29 0.04 0.22 1
Ashll 0.25 1.19| 1.05E-03 0.02 1
Asic2 -0.32 -1.25 0.05 0.23 1
Asmtl -0.34 -1.27 0.02 0.13 1
Asphd? -0.47 -1.38 0.02 0.16 1
Atadl 0.21 1.16 | 8.68E-03 0.09 1
Atcay -0.25 -1.19 | 2.46E-03 0.04 1
Atf2 0.22 1.16 | 7.93E-03 0.08 1
Atgl3 -0.25 -1.19 0.04 0.2 1
Atg3 0.2 1.15 0.02 0.13 1
Atgdd -0.43 -1.35| 4.80E-03 0.06 1
Atg9a -0.25 -1.19 0.04 0.21 1
Atll 0.17 1.13 0.03 0.16 1
Atnl -0.19 -1.14 0.02 0.13 1
Atox1 0.3 -1.23 0.04 0.23 1
Atplic 0.34 1.27 | 7.60E-03 0.08 1
Atpl3al 0.3 -1.23 0.02 0.14 1
Atp13a2 -0.31 -1.24 | 1.72E-04 | 7.00E-03 1
Atp13a3 0.3 1.23 | 3.79E-04 0.01 1
Atp1b3 0.24 1.18 0.04 0.2 1
Atp2a3 -0.47 -1.38 0.02 0.15 1
Atp2bl 0.23 1.17 | 2.88E-03 0.04 1
Atp2b4 0.28 1.21 | 8.70E-04 0.02 1
Atp2cl 0.2 1.15| 8.75E-03 0.09 1
Atp5fld -0.16 112 0.04 0.21 1
Atp5Smg -0.29 -1.22 | 7.41E-04 0.02 1
Atp6v0e2 -0.27 12| 1.01E-03 0.02 1
Atp6vlh 0.17 1.13 0.03 0.18 1
Atp8b3 1.1 2.15 | 4.42E-03 0.06 1
Atpaf2 -0.41 -1.33 | 8.05E-03 0.08 1
Atr 0.2 1.15 0.02 0.13 1
Atrx 0.38 1.31 | 7.18E-07 | 8.92E-05 0.01
Atxnl10 0.3 1.23 | 1.21E-04 | 5.45E-03 1
Atxn3 0.29 1.22 0.03 0.18 1
Aupl -0.31 -1.24 0.01 0.11 1
B3gat3 -0.47 -1.39 | 2.55E-08 | 5.02E-06 | 4.78E-04
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Baalc 0.4 1.32 | 4.51E-03 0.06 1
Babam?2 0.19 1.14 0.04 0.21 1
Bagb6 -0.23 -1.17 | 5.47E-03 0.07 1
Baspl 0.34 1.27 | 9.54E-06 | 7.45E-04 0.18
Bazlb 0.17 1.12 0.05 0.23 1
Baz2b 0.17 1.13 0.04 0.21 1
Bbx 0.35 1.28 | 5.06E-03 0.06 1
BC024063 0.45 1.36 | 4.68E-03 0.06 1
BC049762 -0.79 -1.73 0.03 0.17 1
Bckdha -0.57 -1.48 | 4.52E-05 | 2.52E-03 0.85
Bckdhb -0.37 -1.29 0.01 0.11 1
Bcel2 0.19 1.14 0.02 0.15 1
Bcl7c -0.39 -1.31 0.01 0.12 1
Bclaf3 0.28 1.21 0.03 0.2 1
Bdnf 1.1 2.14 | 1.47E-11 | 8.06E-09 2.75E-07
Beanl -0.24 -1.18 | 3.64E-03 0.05 1
Bex4 0.41 1.33 0.02 0.16 1
Bhlhe41 0.31 1.24 | 8.67E-04 0.02 1
Bicdl 0.31 1.24 | 8.63E-05 | 4.18E-03 1
Birc6 0.15 1.11 0.04 0.23 1
Bloc1s2 0.27 1.2 0.04 0.22 1
Bmp4 -0.96 -1.94 0.02 0.12 1
Bodl111 0.19 1.14 0.02 0.13 1
Bolal -0.68 -1.6 0.01 0.11 1
Borcs5 -0.51 -1.43 | 3.65E-03 0.05 1
Borcs6 -0.33 -1.25 0.02 0.16 1
Bpntl 0.25 1.19 | 2.71E-03 0.04 1
Bratl -0.46 -1.38 0.02 0.13 1
Bree3 0.3 1.23 0.01 0.12 1
Bri3 -0.47 -1.38 | 4.19E-03 0.06 1
Brinp2 -0.32 -1.25 0.02 0.13 1
Brix1 0.31 1.24 0.03 0.19 1
Brskl -0.2 -1.15 0.01 0.11 1
Brsk2 -0.28 -1.22 | 8.69E-04 0.02 1
Brwd3 0.42 1.34 | 2.17E-03 0.04 1
Bsg -0.3 -1.23 | 7.72E-03 0.08 1
Btbd11 -0.27 -1.21 0.04 0.21 1
Btbd6 -0.32 -1.25 | 9.80E-03 0.09 1
Btc -1.93 -3.81 0.05 | NaN 1
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Bves 0.54 1.45 0.02 0.14 1
Bzwl 0.19 1.14 0.01 0.11 1
Cld 0.3 1.24 0.03 0.17 1
Clgaltlcl 0.32 1.25 0.02 0.12 1
Clgb 0.45 1.37 | 2.83E-03 0.04 1
Clqgtnf3 1.37 2.59 | 9.76E-03 0.09 1
Clqtnf4 -0.82 -1.77 0.03 0.2 1
C2cd2 0.44 1.36 | 3.34E-04 0.01 1
Cal2 -1.23 -2.34 0.03 0.2 1
Ca4 3.17 8.99 | 1.94E-03 | NaN 1
Cacnalg -1.31 -2.47 | 1.55E-03 0.03 1
Cacnalh -0.41 -1.33 | 8.12E-04 0.02 1
Cacnb4 0.24 1.18 0.04 0.2 1
Cacng2 -0.59 -1.5| 8.80E-05 | 4.22E-03 1
Cacng5 -0.43 -1.35 0.01 0.1 1
Cadml 0.26 1.2 0.02 0.15 1
Calbl 0.5 1.41 0.04 0.2 1
Calca 0.53 1.44 | 2.71E-06 | 2.69E-04 0.05
Calr 0.3 1.23 | 7.42E-03 0.08 1
Calu 0.25 1.19 | 1.53E-03 0.03 1
Camkkl1 -0.3 -1.23 0.02 0.15 1
Camp -1.42 -2.68 0.01 0.1 1
Camsap3 -0.35 -1.28 | 9.66E-03 0.09 1
Camta2 -0.22 -1.17 | 7.82E-03 0.08 1
Canx 0.26 1.19 0.02 0.15 1
Capnl5 -0.33 -1.26 0.02 0.12 1
Capn5 0.17 1.12 0.03 0.19 1
Caprinl 0.23 1.17 | 2.93E-03 0.05 1
Capzal 0.17 1.12 0.04 0.2 1
Capza2 0.32 1.25 ] 5.00E-03 0.06 1
Card10 -0.61 -1.53 0.02 0.14 1
Carml -0.22 -1.17 | 7.07E-03 0.08 1
Carnsl -0.37 -1.29 | 8.56E-03 0.09 1
Cask 0.2 1.15 0.02 0.14 1
Caskinl -0.23 -1.17 | 4.25E-03 0.06 1
Caspl2 0.43 1.35 0.02 0.16 1
Casp3 0.36 1.28 0.01 0.1 1
Casp4 0.54 1.46 | 7.20E-04 0.02 1
Casp8ap2 0.27 1.21 0.03 0.18 1
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Casq? -1.04 -2.06 0.01 0.11 1
Cast 0.22 1.17 | 3.99E-03 0.06 1
Castor2 -0.32 -1.25| 7.25E-04 0.02 1
Cbarp 0.3 -1.23 0.01 0.12 1
Cbr2 -0.67 -1.59 | 1.36E-03 0.03 1
Cbx3 0.3 1.23 0.01 0.11 1
Cbx4 0.3 -1.23 0.03 0.16 1
Cbx6 -0.24 -1.18 | 2.74E-03 0.04 1
Cbx7 -0.42 -1.34 | 2.47E-03 0.04 1
Ccarl 0.32 1.25 | 1.46E-04 | 6.29E-03 1
Cedel12 0.59 1.5| 5.83E-05 | 3.08E-03 1
Cedc124 -0.34 -1.26 0.01 0.1 1
Cedc152 0.88 1.83 0.03 0.17 1
Cede157 -0.66 -1.58 0.01 0.12 1
Cede172 0.8 1.75 | 1.15E-03 0.02 1
Cedcl8 0.46 1.38 0.05 0.24 1
Cedc25 0.32 1.25 0.02 0.14 1
Cede50 0.22 1.16 | 9.79E-03 0.09 1
Cede59 0.58 1.5| 3.83E-03 0.05 1
Cedc66 0.26 1.2 0.05 0.24 1
Cedc9 -0.25 -1.19 | 9.28E-03 0.09 1
Cckbr 1.21 2.31 0.02 0.14 1
Cell2 2.79 6.92 | 7.01E-03 | NaN 1
Cell7 2.5 5.66 0.05 | NaN 1
Cem?2l -0.78 -1.72 | 3.74E-04 0.01 1
Cenc 0.38 1.3| 1.87E-03 0.03 1
Cendbpl 0.26 1.2 0.04 0.23 1
Cene?2 0.67 1.59 0.02 0.16 1
Cepgl 0.29 1.22 | 2.44E-04 | 8.71E-03 1
Cet2 0.28 1.21 | 4.09E-04 0.01 1
Cet6a 0.22 1.17 | 4.15E-03 0.06 1
Cd200 0.3 1.23 | 2.01E-04 | 7.82B-03 1
Cd248 -0.9 -1.87 | 1.74E-03 0.03 1
Cd2ap 0.21 1.16 | 6.02E-03 0.07 1
Cd47 0.24 1.18 | 1.81E-03 0.03 1
Cds4 0.45 1.37 0.03 0.18 1
Cd9 -0.23 -1.17 0.05 0.24 1
Cdc27 0.29 1.22 | 3.05E-04 0.01 1
Cdc42se2 0.19 1.14 0.04 0.21 1
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Cdhl3 -0.22 -1.16 0.01 0.1 1
Cdh19 0.44 1.35| 1.61E-04 | 6.75E-03 1
Cdh2 0.2 1.15 0.01 0.1 1
Cdh8 0.5 1.42 0.03 0.19 1
Cdhr2 -0.73 -1.66 0.02 0.13 1
Cdk1 -1.08 -2.11 0.03 0.19 1
Cdk10 -0.29 -1.22 0.03 0.17 1
Cdkl16 -0.23 -1.17 | 3.75E-03 0.05 1
Cdk2 -0.56 -1.48 0.04 0.23 1
Cdk2ap2 -0.43 -1.35 0.03 0.17 1
Cdk4 -0.27 -1.2 0.04 0.23 1
Cdk5 -0.22 -1.16 | 9.98E-03 0.1 1
Cdknla 0.5 1.42 0.04 0.23 1
Cebpb -0.57 -1.48 0.03 0.18 1
Celf4 0.27 1.21 0.03 0.17 1
Cemip2 0.17 1.13 0.04 0.22 1
Cenpc 0.3 1.23 0.03 0.17 1
Cenpj 0.34 1.27 0.01 0.1 1
Cepl20 0.25 1.19 | 6.31E-03 0.07 1
Cepl70 0.27 1.2 | 5.00E-04 0.01 1
Cepl92 0.2 1.15 0.03 0.19 1
Cep20 0.28 1.22 0.03 0.17 1
Cep250 -0.69 -1.61 | 5.73E-07 | 7.38E-05 0.01
Cep290 0.29 1.22 0.02 0.13 1
Cep57 0.42 1.34 0.01 0.11 1
Cep83 0.27 1.2 0.03 0.17 1
Cep95 -0.4 -1.32 0.01 0.12 1
Cep97 0.27 1.21 | 4.72E-03 0.06 1
Cercam -0.48 -1.4 0.05 0.24 1
Cers2 -0.24 -1.18 | 6.28E-03 0.07 1
Cetn3 0.32 1.24 0.02 0.12 1
Cfap36 0.19 1.14 0.02 0.13 1
Cfap410 -0.35 -1.27 | 8.95E-03 0.09 1
Ctdpl 0.29 1.22 0.02 0.14 1
Cggbpl 0.31 1.24 | 9.55E-03 0.09 1
Cgnll -0.16 -1.12 0.05 0.24 1
Chdl 0.22 1.16 0.01 0.1 1
Chdh -0.34 -1.26 0.01 0.1 1
Chekl1 0.55 1.46 0.03 0.17 1
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Chfr 0.26 1.2 | 4.99E-03 0.06 1
Chga -0.4 -1.32 | 2.49E-06 | 2.56E-04 0.05
Chml 0.29 1.22 0.03 0.18 1
Chnl 0.3 1.23 | 4.69E-04 0.01 1
Chpf -0.37 -1.29 | 2.37E-03 0.04 1
Chpf2 -0.31 -1.24 0.02 0.12 1
Chrm3 -0.5 -1.41 0.04 0.2 1
Chstl15 -0.32 -1.25| 7.51E-03 0.08 1
Ciao2a 0.46 1.37 0.02 0.16 1
Ckap5 0.2 1.15| 9.15E-03 0.09 1
Ckmtl -0.41 -1.33 | 1.82E-07 | 2.74E-05 3.42E-03
Clca2 0.66 1.58 0.03 0.2 1
Clcn2 -0.36 -1.29 | 9.49E-03 0.09 1
Cldnl12 0.34 1.26 0.01 0.1 1
Cldn22 -1.51 -2.85| 7.10E-03 0.08 1
Cldn4 2.68 6.4 0.02 | NaN 1
Clecl2a 0.68 1.6 0.02 0.15 1
Clec3b -0.82 -1.76 | 7.38E-04 0.02 1
Clgn 0.2 1.15 0.01 0.11 1
Clic4 0.23 1.17 0.04 0.23 1
Clk1 0.28 1.22 0.02 0.13 1
Clmp -0.24 -1.18 0.05 0.23 1
Clptm1 -0.16 -1.11 0.05 0.24 1
Clvsl 0.54 1.45| 5.60E-03 0.07 1
Cmc2 0.29 1.23 0.04 0.21 1
Cmklrl -0.69 -1.61 | 9.61E-04 0.02 1
Cmpkl 0.32 1.25 | 9.19E-05 | 4.34E-03 1
Cmtm?2a 2.33 5.01 0.05 | NaN 1
Cmtm7 -0.66 -1.58 0.02 0.15 1
Cneplrl 0.27 1.21 | 4.10E-03 0.06 1
Cnih2 -0.56 -1.48 0.03 0.2 1
Cnnl -1.11 -2.16 0.03 0.17 1
Cnnm3 -0.27 -1.21 0.05 0.24 1
Cnot2 0.17 1.12 0.05 0.24 1
Cnot6 0.26 1.2 0.04 0.21 1
Cnot6l 0.28 1.22 0.03 0.18 1
Cnpy2 -0.28 -1.22 0.04 0.2 1
Cnst 0.16 1.12 0.04 0.23 1
Cntfr -0.32 -1.25 0.02 0.13 1
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Cntn2 -0.18 -1.13 0.02 0.15 1
Coa3 20.19 114 0.05 0.24 1
Coasy -0.57 _1.48 | 2.32E-04 | 8.44E-03 1
Colllal 0.39 1.31| 8.81E-03 0.09 1
Coll6al 0.3 1.23 0.01 0.1 1
Col28al 0.29 1.22 | 4.64E-04 0.01 1
Col4ad -0.38 13| 9.39E-03 0.09 1
Col6al -0.36 -1.29 | 2.28E-03 0.04 1
Col6a2 -0.42 -1.34 | 9.37E-07 | 1.10E-04 0.02
Col9al -0.89 _1.86 0.03 0.17 1
Colgalt2 -0.25 “1.19 | 4.35E-03 0.06 1
Copg2 0.17 1.12 0.04 0.2 1
Cops2 0.2 1.15| 8.22E-03 0.09 1
CopsT7a -0.34 127 | 5.07E-03 0.06 1
Coq9 -0.33 -1.26 0.01 0.12 1
Coro2b -0.19 -1.14 0.02 0.13 1
Cox5b -0.17 -1.13 0.04 0.2 1
Cox6al 20.19 114 0.01 0.12 1
Cox6b1 0.27 1.21 0.02 0.14 1
Cox7al -1.36 2.57 | 4.68E-05 | 2.59E-03 0.88
Cpeb4 0.27 1.21 | 3.90E-04 0.01 1
Cpne9 20.64 _1.56 0.03 0.17 1
Cpped! -0.35 -1.27 0.02 0.15 1
Cpsf2 0.31 1.24 | 2.30E-04 | 8.40E-03 1
Cpsf3 0.25 1.19| 6.41E-03 0.07 1
Cpsf6 0.2 1.15 0.01 0.11 1
Cpt2 0.3 -1.23 0.03 0.18 1
Cptp -0.26 1.2 0.04 0.21 1
Crbn 0.24 1.18 | 2.13E-03 0.04 1
Crebl 0.22 1.17 0.01 0.1 1
Creb3l1 -0.34 -1.26 0.01 0.11 1
Creld1 -0.25 -1.19 0.04 0.22 1
Crisp3 7.82 225.23 | 8.36E-04 0.02 1
Crmpl 0.18 1.13 0.04 0.21 1
Crtacl 0.52 1.43 | 1.22E-03 0.03 1
Crtc2 -0.51 -1.43 | 2.19E-04 | 8.16E-03 1
Cryzll 0.27 1.2 0.04 0.2 1
Csde2 20.35 127 | 1.23E-04 | 5.51E-03 1
Csdel 0.2 1.15| 8.10E-03 0.09 1
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Csnklal 0.22 1.16 | 4.16E-03 0.06 1
Csnklgl 0.32 1.25 0.01 0.12 1
Csnkl1g2 -0.16 -1.12 0.05 0.24 1
Csnklg3 0.27 1.2 ] 9.93E-04 0.02 1
Csrpl -0.26 -1.2 | 1.67E-03 0.03 1
Cstb -0.3 -1.23 | 1.14E-03 0.02 1
Cstf3 0.28 1.21 0.03 0.18 1
Ctef 0.26 1.2 0.03 0.19 1
Ctdspl2 0.33 1.26 0.01 0.1 1
Ctfl -1.06 -2.08 | 3.57E-03 0.05 1
Cthrel 0.62 1.54 0.03 0.18 1
Cuf -0.18 -1.13 0.03 0.18 1
Ctps2 0.27 1.21 0.03 0.17 1
Cttn 0.18 1.13 0.03 0.18 1
Cttnbp2nl 0.29 1.23 | 3.83E-04 0.01 1
Cul2 0.17 1.12 0.05 0.24 1
Cul3 0.18 1.14 0.02 0.13 1
Cul5 0.25 1.19 0.04 0.2 1
Cul9 -0.26 -1.2 0.03 0.19 1
Cxcll2 -0.35 -1.28 | 9.15E-03 0.09 1
Cyb5rl -0.24 -1.18 | 3.46E-03 0.05 1
Cyb5r4 0.31 1.24 0.02 0.15 1
Cybrdl -0.49 -14 0.02 0.14 1
Cygb -0.53 -1.44 | 7.40E-03 0.08 1
Cyp2j4 0.3 1.23 0.02 0.14 1
Cyp46al -0.63 -1.55 0.04 0.22 1
Cyp4fl -2.07 -4.19 0.01 | NaN 1
Cyp4v3 0.4 1.32 0.02 0.15 1
Cyrib 0.36 1.28 | 3.11E-03 0.05 1
Cysrtl -1.62 -3.07 | 4.32E-03 0.06 1
Cystml -0.38 -1.3 | 2.48E-03 0.04 1
D030056L22Rik 0.61 1.53 | 2.12E-05 | 1.40E-03 4
Dagla -0.3 -1.23 | 4.56E-04 0.01 1
Darsl1 0.33 1.25 ] 1.32E-04 | 5.81E-03 1
Dazapl -0.33 -1.25 | 2.77E-04 | 9.46E-03 1
Dbi 0.16 1.12 0.04 0.21 1
Dbndd2 -0.23 -1.18 0.01 0.1 1
Dbt 0.2 1.15 0.04 0.21 1
Dcdc2b -0.82 -1.76 0.04 0.2 1
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Dclk1 0.28 1.22 | 2.65E-04 | 9.14E-03 1
Dclk2 -0.19 -1.14 0.03 0.17 1
Dclrela 0.34 1.26 0.03 0.19 1
Dclrelc 0.52 1.44 0.04 0.21 1
Dcn -0.25 -1.19 0.03 0.18 1
Dcx 0.41 1.33 | 4.04E-03 0.06 1
Ddc 1.67 3.17 0.05 | NaN 1
Ddn -0.53 -1.44 0.03 0.2 1
Ddx1 0.2 1.15 0.01 0.1 1
Ddx42 0.23 1.18 | 4.50E-03 0.06 1
Ddx6 0.17 1.13 0.03 0.16 1
Degs1 -0.18 -1.13 0.03 0.17 1
Degs2 -1.64 -3.11 | 4.03E-03 0.06 1
Dennd10 0.28 1.21 0.03 0.19 1
Dennd2c 0.57 1.49 0.02 0.12 1
Dennd4a 0.21 1.16 | 6.61E-03 0.07 1
Denr 0.37 1.29 | 3.94E-03 0.05 1
Derll -0.28 -1.21 0.03 0.18 1
Derl3 -1.02 -2.03 0.02 0.16 1
Dgcr2 -0.32 -1.25 | 1.63E-04 | 6.77E-03 1
Dgkb 0.31 1.24 0.01 0.12 1
Dhfr 0.7 1.63 | 2.00E-03 0.04 1
Dhrs3 -0.32 -1.25 0.02 0.13 1
Dhrsx -0.74 -1.67 0.04 0.21 1
Dhx15 0.27 1.21 | 6.42E-04 0.02 1
Dhx30 -0.21 -1.15 0.02 0.13 1
Dhx36 0.18 1.13 0.03 0.18 1
Dhx9 0.21 1.16 | 9.20E-03 0.09 1
Diablo -0.23 -1.17 | 5.48E-03 0.07 1
Diaph3 0.45 1.37 0.04 0.21 1
Dicerl 0.29 1.23 | 6.07E-04 0.02 1
Dip2a -0.34 -1.27 | 2.10E-04 | 8.03E-03 1
Dipklb -0.27 -1.21 | 3.06E-03 0.05 1
Dis3 0.45 1.36 | 7.53E-04 0.02 1
Disp3 -0.45 -1.37 0.02 0.12 1
DId 0.23 1.17 | 3.72E-03 0.05 1
Dleu7 -0.63 -1.55 | 7.04E-03 0.08 1
Dlg2 0.37 1.29 | 6.34E-06 | 5.67E-04 0.12
Dmac?2 -0.32 -1.25 0.02 0.15 1
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Dmd 0.17 1.12 0.03 0.17 1
Dmtfl 0.25 1.19 | 2.28E-03 0.04 1
Dmtn -0.18 -1.13 0.03 0.17 1
Dmxl1 0.17 1.12 0.03 0.18 1
Dnah3 2.04 4.11 | 6.10E-04 0.02 1
Dnah6 -1.07 -2.1 | 3.62E-03 0.05 1
Dnajal 0.31 1.24 | 6.71E-03 0.08 1
Dnaja3 -0.28 -1.21 | 2.15E-03 0.04 1
Dnajb4 0.21 1.15 0.02 0.12 1
Dnajc10 0.16 1.11 0.04 0.23 1
Dnajcl3 0.22 1.17 | 4.85E-03 0.06 1
Dnajc2 0.42 1.34 | 7.20E-04 0.02 1
Dnajc7 0.31 1.24 | 8.55E-05 | 4.17E-03 1
Dnajc8 0.2 1.15 0.02 0.14 1
Dnall 0.19 1.14 0.03 0.18 1
Dnlz -0.32 -1.25 0.04 0.2 1
DnmlI 0.19 1.14 0.02 0.12 1
Doc2a -0.43 -1.35 0.03 0.18 1
Dock4 0.18 1.13 0.03 0.19 1
Dock7 0.19 1.14 0.02 0.12 1
Dock9 -0.18 -1.13 0.02 0.15 1
Dohh -0.54 -1.45 | 2.30E-04 | 8.40E-03 1
Dok6 0.41 1.33 | 1.62E-03 0.03 1
Dok7 -0.58 -1.5 0.03 0.17 1
Dolk -0.54 -1.46 | 1.75E-04 | 7.10E-03 1
Doplb -0.17 -1.12 0.04 0.21 1
Dph2 -0.66 -1.58 0.04 0.2 1
Dpp9 -0.28 -1.21 | 9.86E-04 0.02 1
Dpt -0.59 -1.5 0.03 0.17 1
Dpy1914 0.29 1.22 | 1.45E-03 0.03 1
Dsel 0.33 1.26 | 7.07E-03 0.08 1
Dtnbpl 0.36 1.28 0.05 0.24 1
Dtx1 -0.52 -1.43 | 1.16E-03 0.02 1
Dtx3 -0.49 -1.41 | 3.88E-04 0.01 1
Duoxl1 -2.37 -5.17 0.03 | NaN 1
Dusp26 0.24 1.18 | 4.73E-03 0.06 1
Dusp7 0.56 1.48 | 1.34E-05 | 9.78E-04 0.25
Dvll -0.38 -1.3 | 3.80E-03 0.05 1
DvI2 -0.45 -1.37 0.02 0.14 1
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Dyncli2 0.27 121 0.02 0.12 1
Dync2hl 0.17 1.13 0.04 0.2 1
Dynlt3 0.25 1.19| 1.15E-03 0.02 1
Dynlt5 -1.26 -2.39 0.01 0.11 1
Dyrklb 0.4 -1.32 | 3.27E-03 0.05 1
Dyrk2 0.21 1.16 0.02 0.12 1
Dzipl -0.17 112 0.05 0.24 1
Dzip3 0.31 1.24 | 8.51E-03 0.09 1
Eapp 0.17 1.13 0.04 0.22 1
Ebfl 0.19 1.14 0.02 0.14 1
Ecell 1.68 3.21| 2.36E-05| 1.51E-03 0.44
Echl 0.2 115 0.02 0.14 1
Echdcl 0.34 1.27 | 9.96E-03 0.1 1
Ecpas 0.19 1.14 0.01 0.11 1
Ecrgd -1.55 2.93 | 5.91E-06 | 5.35E-04 0.11
Ect2 0.79 1.73 0.01 0.1 1
Eefsec -0.42 -1.34 0.01 0.1 1
Eepdl 0.19 1.14 0.02 0.15 1
Efcabls ‘1.8 -3.48 0.04 | NaN 1
Efccl -0.56 -1.47 0.04 0.22 1
Efhdl -0.51 -1.43 0.01 0.12 1
Efnas 0.5 _1.41 | 3.31E-07 | 449E-05| 6.23E-03
Efs 0.5 141 | 6.60E-03 0.07 1
Egfr -0.29 -1.22 0.03 0.19 1
Egln2 -0.32 -1.25 0.01 0.1 1
Ehbpl 0.2 1.15 0.01 0.1 1
Ehbpl11 0.3 -1.23 0.02 0.16 1
Ehd2 -0.31 -1.24 0.02 0.13 1
Ehd3 0.23 1.17| 2.73E-03 0.04 1
Ehmt2 -0.28 11.22 0.02 0.15 1
Eifla 0.31 1.24 | 1.38E-04 | 6.00E-03 1
Eiflb 20.19 -1.14 0.03 0.16 1
Eif2s2 0.2 115 0.01 0.11 1
Eif2s3x 0.22 1.17| 4.00E-03 0.06 1
Eif3a 0.26 1.2 | 8.90E-04 0.02 1
Eif3ell 0.25 1.19 0.04 0.21 1
Eif3] 0.19 1.14 0.02 0.16 1
Eif3m 0.26 1.2 0.03 0.19 1
Eif4al 0.32 1.25 | 4.42E-05 | 2.50E-03 0.83
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Eif4a2 0.27 1.21 0.02 0.12 1
Eif4ebp3 0.17 1.12 0.04 0.21 1
Elaporl -0.5 -1.42 0.04 0.21 1
Elapor2 0.16 1.11 0.05 0.24 1
ElavI2 0.26 1.19 0.02 0.16 1
Elavl4 0.24 1.18 | 1.91E-03 0.03 1
Elfnl -0.32 -1.25 0.01 0.12 1
Ell -0.43 -1.34 | 5.21E-03 0.06 1
Ell2 0.29 1.22 | 5.61E-04 0.01 1
Elmodl 0.27 1.2 0.04 0.23 1
Eloc 0.33 1.26 | 6.81E-05 | 3.46E-03 1
Elovl5 0.22 1.16 | 3.95E-03 0.05 1
Emc2 0.37 1.29 | 4.86E-06 | 4.48E-04 0.09
Emc3 0.18 1.13 0.03 0.18 1
Eme2 -0.6 -1.52 | 2.90E-03 0.04 1
Emll 0.16 1.11 0.04 0.23 1
Eml5 0.38 1.3 | 7.07E-03 0.08 1
Enkdl -0.99 -1.98 0.03 0.17 1
Enpep -0.47 -1.39 | 3.90E-03 0.05 1
Entpd4 -0.19 -1.14 0.01 0.12 1
Eola2 0.35 1.27 0.01 0.11 1
Epb4114a 0.28 1.21 0.05 0.23 1
Epha5 0.46 1.38 | 4.13E-04 0.01 1
Ephx1 -0.51 -1.43 | 1.55E-04 | 6.58E-03 1
Epm2a 0.32 1.25 0.02 0.16 1
Epm2aipl 0.16 1.11 0.04 0.22 1
Epnl -0.26 -1.2 0.03 0.18 1
Epn3 -0.28 -1.21 0.02 0.15 1
Erc2 0.39 1.31 | 1.54E-03 0.03 1
Ercc612 0.28 1.22 0.02 0.15 1
Erich3 0.3 1.23 0.01 0.11 1
Erlecl 0.17 1.12 0.05 0.24 1
Esfl 0.39 1.31 | 2.38E-03 0.04 1
Esrrb -0.9 -1.87 0.04 0.21 1
Etfl 0.18 1.13 0.04 0.21 1
Etfrfl 0.58 1.5 0.01 0.12 1
Ethel -0.47 -1.39 0.03 0.18 1
Etl4 -0.31 -1.24 | 7.00E-03 0.08 1
Exoc314 -2.13 -4.37 0.03 | NaN 1
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Exoc5 0.33 1.25 | 5.40E-03 0.07 1
Extl3 -0.16 -1.12 0.05 0.23 1
Eya2 -0.41 -1.33 0.02 0.13 1
F3 -0.61 -1.52 | 1.42E-03 0.03 1
Faap20 0.4 1.32 0.03 0.19 1
Faim2 -0.59 -1.5 ] 9.62E-07 | 1.12E-04 0.02
Famll17a -0.63 -1.55 | 4.91E-03 0.06 1
Fam126b 0.23 1.17 | 7.64E-03 0.08 1
Faml3la -0.32 -1.25 0.04 0.22 1
Faml3a -0.28 -1.21 0.05 0.24 1
Faml63a -0.84 -1.79 | 7.94E-04 0.02 1
Faml77al 0.3 1.23 0.01 0.11 1
Fam178b -1.22 -2.34 0.02 0.15 1
Fam184b 0.3 1.23 0.05 0.24 1
Fam189al -0.53 -1.44 0.04 0.22 1
Fam189b -0.24 -1.18 | 2.02E-03 0.04 1
Fam20a -0.78 -1.71 | 4.29E-03 0.06 1
Fam217b -0.36 -1.28 0.01 0.1 1
Fam222a -0.59 -1.51 0.03 0.18 1
Fam234b -0.28 -1.22 | 1.03E-03 0.02 1
Fam43a -0.36 -1.28 0.03 0.2 1
Fam76b 0.37 1.29 | 5.65E-03 0.07 1
Fam8&9b -0.23 -1.17 0.01 0.11 1
Fam9lal 0.2 1.15 0.01 0.12 1
Fanl 0.31 1.24 0.03 0.19 1
Farl 0.24 1.18 | 2.11E-03 0.04 1
Fastk -0.36 -1.28 | 7.95E-03 0.08 1
Faxc 0.23 1.17 | 2.77E-03 0.04 1
Fblll -0.56 -1.48 | 2.06E-03 0.04 1
Fbnl -0.18 -1.13 0.02 0.16 1
Fbrs -0.37 -1.29 | 4.10E-03 0.06 1
Fbxl16 -0.33 -1.25 0.01 0.1 1
Fbx17 -0.38 -1.3 0.04 0.2 1
FbxI8 -1.14 -2.21 0.01 0.1 1
Fbxo2 -0.28 -1.21 | 4.08E-04 0.01 1
Fbxo34 0.2 1.15 0.04 0.2 1
Fbxo44 -0.37 -1.3 | 2.43E-03 0.04 1
Fbxw5 -0.33 -1.25 0.02 0.13 1
Feerlg 0.28 1.22 | 3.91E-03 0.05 1
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Fcgr3a 1.7 3.25 | 7.29E-03 0.08 1
Fcho2 0.25 1.19 0.04 0.23 1
Fesk -0.61 -1.53 0.01 0.1 1
Femlc 0.2 1.15 0.02 0.16 1
Fgdl -0.53 -1.44 | 7.58E-04 0.02 1
Fgfl3 0.27 1.21 | 3.23E-04 0.01 1
Fgfrl -0.22 -1.16 | 5.98E-03 0.07 1
Fgfr4 -1.06 -2.08 0.01 0.1 1
Fhip2b -0.28 -1.21 0.04 0.21 1
Fhi3 -0.61 -1.53 0.03 0.18 1
Fibcdl -2.29 -4.9 0.03 | NaN 1
Fig4 0.25 1.19 0.04 0.22 1
Fisl -0.23 -1.18 | 5.51E-03 0.07 1
Fkbpla 0.19 1.14 0.01 0.11 1
Fkbpl -0.54 -1.46 0.02 0.13 1
Flii -0.17 -1.13 0.03 0.19 1
Fmnl 0.19 1.14 0.02 0.14 1
Fmnl2 0.26 1.2 | 1.31E-03 0.03 1
Fmo3 -0.68 -1.6 0.04 0.21 1
Fmo9 2.13 4.38 0.02 | NaN 1
Fndcl -0.46 -1.38 | 1.74E-03 0.03 1
Fndc3a 0.25 1.19 ] 2.01E-03 0.04 1
Foxcl -0.85 -1.8 | 1.55E-03 0.03 1
Foxc2 -0.7 -1.63 | 1.22E-03 0.03 1
Foxml 4.18 18.14 | 2.27E-03 | NaN 1
FralOacl 0.45 1.37 | 1.29E-03 0.03 1
Frgl 0.38 1.3 | 6.67E-03 0.08 1
Frmpdl -0.26 -1.2 | 1.05E-03 0.02 1
Frmpd4 -0.22 -1.16 | 8.85E-03 0.09 1
Fry -0.22 -1.17 | 3.95E-03 0.05 1
Fsdl -0.2 -1.15 0.04 0.23 1
Fsdl1l 0.28 1.22 | 2.55E-04 | 8.94E-03 1
Fthl -0.4 -1.32 | 2.99E-04 | 9.97E-03 1
Ftll 1 -0.44 -1.35 | 1.14E-04 | 5.24E-03 1
Ftll 2 -0.4 -1.32 | 1.23E-03 0.03 1
Fubpl 0.17 1.12 0.04 0.22 1
Fundcl 0.25 1.19 0.05 0.24 1
Fundc?2 -0.29 -1.23 0.02 0.15 1
Fus -0.21 -1.16 0.01 0.1 1

212




Fxrl 0.29 1.22 0.01 0.11 1
Fxyd6 -0.52 -1.44 | 6.03E-10 | 2.21E-07 1.13E-05
Fxyd7 -0.49 -1.4 ] 1.09E-09 | 3.63E-07 2.05E-05
Fyttd1l 0.21 1.15 0.01 0.1 1
G6pc3 -0.34 -1.27 | 8.45E-03 0.09 1
Gabarap 0.21 1.16 | 6.32E-03 0.07 1
Gabra2 0.17 1.13 0.03 0.18 1
Gabrb3 0.19 1.14 0.02 0.16 1
Gabrgl 0.34 1.27 | 3.79E-03 0.05 1
Gabrrl 0.83 1.78 0.05 0.23 1
Gadd45g 0.82 1.76 | 1.76E-03 0.03 1
Gal 1.55 292 | 4.53E-15| 5.39E-12 8.50E-11
Gas2l11 -0.25 -1.19 | 3.54E-03 0.05 1
Gas7 0.33 1.26 | 3.36E-03 0.05 1
Gbp4 0.58 1.49 0.04 0.23 1
Gcee2 0.17 1.12 0.04 0.22 1
Gent2 0.23 1.18 0.05 0.24 1
Gdapl 0.19 1.14 0.02 0.14 1
Gdfl -0.58 -1.49 | 3.40E-05 | 2.03E-03 0.64
Gdi2 0.26 1.2 | 7.45E-04 0.02 1
Gdpd1 0.33 1.26 | 5.81E-04 0.02 1
Gemin5 -0.36 -1.28 | 8.70E-03 0.09 1
Gemin7 -0.5 -1.42 | 9.09E-03 0.09 1
gene:ENSRNOG00000005736 0.18 1.13 0.03 0.2 1
gene: ENSRNOG00000005840 -2.01 -4.03 | 2.69E-03 0.04 1
gene: ENSRNOGO00000007879 0.51 1.42 0.05 0.24 1
gene:ENSRNOGO00000013579 -0.45 -1.36 | 2.19E-03 0.04 1
gene:ENSRNOG00000016452 0.17 1.12 0.04 0.22 1
gene: ENSRNOG00000017586 0.58 1.49 | 5.60E-03 0.07 1
gene:ENSRNOGO00000017864 0.18 1.13 0.02 0.16 1
gene:ENSRNOG00000018936 0.31 1.24 0.02 0.14 1
gene: ENSRNOG00000019655 -0.32 -1.24 0.01 0.11 1
gene: ENSRNOG00000019657 -1.7 -3.25| 9.11E-03 0.09 1
gene:ENSRNOGO00000019778 -0.59 -1.51 | 1.39E-05 | 1.00E-03 0.26
gene:ENSRNOG00000025261 0.6 1.51 0.02 0.14 1
gene: ENSRNOG00000027040 0.54 1.46 | 5.51E-05 | 2.95E-03 1
gene: ENSRNOG00000028430 4.95 31 0.05 | NaN 1
gene:ENSRNOGO00000031167 -0.61 -1.52 0.02 0.15 1
gene:ENSRNOG00000031859 -0.56 -1.48 0.03 0.18 1
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gene: ENSRNOG00000032531 -1.07 -2.1 0.02 0.13 1
gene:ENSRNOGO00000033776 -0.33 -1.26 0.02 0.12 1
gene:ENSRNOG00000037341 -1.7 -3.25 0.04 | NaN 1
gene: ENSRNOG00000037661 0.38 1.3 ] 6.81E-03 0.08 1
gene: ENSRNOG00000038074 5.72 52.53 0.02 | NaN 1
gene:ENSRNOG00000047931 0.29 1.23 | 8.71E-03 0.09 1
gene:ENSRNOG00000048258 0.42 1.34 | 3.99E-04 0.01 1
gene:ENSRNOG00000048337 1.78 3.44 | 3.07E-08 | 5.94E-06 5.78E-04
gene: ENSRNOG00000048606 0.26 1.19 0.04 0.21 1
gene:ENSRNOG00000048967 1.15 222 | 5.22E-03 0.06 1
gene:ENSRNOG00000049075 0.24 1.18 | 2.67E-03 0.04 1
gene:ENSRNOG00000051237 -1.1 -2.15 | 8.97E-03 0.09 1
gene: ENSRNOG00000055496 3.08 8.46 | 9.62E-03 | NaN 1
gene:ENSRNOGO00000057159 0.52 1.43 0.01 0.1 1
gene:ENSRNOGO00000058856 2.68 6.4 0.02 | NaN 1
gene: ENSRNOG00000060262 0.2 1.15 0.02 0.15 1
gene: ENSRNOG00000061597 1.68 3.21 0.03 | NaN 1
gene:ENSRNOG00000062272 -0.41 -1.33 | 3.14E-05 | 1.90E-03 0.59
gene:ENSRNOG00000062325 0.31 1.24 0.01 0.12 1
gene: ENSRNOG00000062568 -1.71 -3.27 | 1.34E-03 0.03 1
gene: ENSRNOG00000062629 0.32 1.25 0.03 0.18 1
gene:ENSRNOG00000062644 -1.65 -3.15 | 4.67E-03 0.06 1
gene:ENSRNOG00000062652 -0.21 -1.15 0.01 0.12 1
gene: ENSRNOG00000062661 0.54 1.46 | 4.38E-03 0.06 1
gene: ENSRNOG00000062710 0.33 1.26 | 2.13E-04 | 8.08E-03 1
gene:ENSRNOG00000062896 -0.6 -1.52 0.02 0.16 1
gene:ENSRNOG00000062927 -0.67 -1.59 | 1.09E-05 | 8.32E-04 0.21
gene: ENSRNOG00000062930 -0.96 -1.95| 5.23E-10 | 1.97E-07 9.83E-06
gene: ENSRNOG00000063044 -0.76 -1.69 | 2.22E-03 0.04 1
gene: ENSRNOG00000063081 1.13 2.19 0.03 0.17 1
gene:ENSRNOG00000063087 -0.95 -1.93 | 3.00E-04 | 9.98E-03 1
gene: ENSRNOG00000063189 -0.76 -1.69 0.01 0.12 1
gene: ENSRNOG00000063205 0.35 1.27 | 4.28E-03 0.06 1
gene:ENSRNOG00000063289 -3.14 -8.81 0.01 | NaN 1
gene:ENSRNOG00000063301 -0.79 -1.73 | 3.65E-03 0.05 1
gene: ENSRNOG00000063490 1.59 3.01 0.05 | NaN 1
gene: ENSRNOG00000063649 0.42 1.34 0.03 0.19 1
gene: ENSRNOG00000063675 -1.12 -2.17 | 5.42E-05 | 2.92E-03 1
gene:ENSRNOG00000063700 0.52 1.43 0.03 0.18 1
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gene: ENSRNOG00000063885 2.33 5.01 0.04 | NaN 1
gene:ENSRNOG00000064149 0.54 1.45| 7.43E-03 0.08 1
gene:ENSRNOG00000064392 0.32 1.25 0.02 0.16 1
gene: ENSRNOG00000064485 0.47 1.39 | 9.76E-03 0.09 1
gene: ENSRNOG00000064882 -2.06 -4.17 0.02 0.12 1
gene: ENSRNOG00000064941 0.58 1.49 | 3.26E-03 0.05 1
gene:ENSRNOG00000064986 0.42 1.34 0.03 0.2 1
gene: ENSRNOG00000065042 -2.19 -4.55 0.03 | NaN 1
gene: ENSRNOG00000065095 0.26 1.19 0.04 0.21 1
gene:ENSRNOG00000065100 3.78 13.75 0.02 | NaN 1
gene:ENSRNOG00000065205 0.29 1.22 0.02 0.15 1
gene: ENSRNOG00000065208 0.98 1.97 0.02 0.14 1
gene: ENSRNOG00000065506 0.41 1.33 | 2.18E-03 0.04 1
gene: ENSRNOG00000065630 0.28 1.22 0.04 0.2 1
gene:ENSRNOG00000065666 0.44 1.36 | 6.59E-04 0.02 1
gene: ENSRNOG00000065876 0.57 1.49 | 4.81E-04 0.01 1
gene: ENSRNOG00000065971 2.13 439 | 2.81E-03 | NaN 1
gene: ENSRNOG00000066094 0.29 1.22 0.04 0.23 1
gene:ENSRNOG00000066117 -0.46 -1.38 | 3.96E-04 0.01 1
gene: ENSRNOG00000066386 -2.2 -4.6 0.03 | NaN 1
gene: ENSRNOG00000066415 -1.26 -2.39 0.01 0.1 1
gene: ENSRNOG00000066471 0.49 1.41 | 5.82E-03 0.07 1
gene:ENSRNOG00000066473 -0.55 -1.47 0.04 0.22 1
gene: ENSRNOG00000066633 -0.63 -1.55 0.05 0.23 1
gene: ENSRNOG00000066838 0.37 1.29 0.01 0.11 1
gene: ENSRNOGO00000066877 0.3 1.23 0.02 0.13 1
gene:ENSRNOG00000067007 0.53 1.45] 6.05E-04 0.02 1
gene:ENSRNOG00000067040 0.72 1.65 | 3.08E-04 0.01 1
gene: ENSRNOG00000067077 -2.04 -4.12 | 1.49E-06 | 1.63E-04 0.03
gene:ENSRNOG00000067229 -0.94 -1.92 0.03 0.17 1
gene:ENSRNOG00000067240 0.34 1.27 | 4.92E-03 0.06 1
gene: ENSRNOG00000067344 0.6 1.52 | 7.59E-07 | 9.12E-05 0.01
gene: ENSRNOG00000067370 -0.69 -1.61 | 7.73E-03 0.08 1
gene: ENSRNOG00000067741 -0.54 -1.46 0.01 0.12 1
gene:ENSRNOG00000067762 -1.42 -2.68 0.02 0.14 1
gene:ENSRNOG00000067926 0.35 1.27 0.03 0.18 1
gene: ENSRNOG00000067970 0.26 1.2 0.05 0.24 1
gene:ENSRNOGO00000068131 -3.13 -8.75 | 7.20E-05 | 3.61E-03 1
gene:ENSRNOG00000068148 | 2| 9.12E-05 | 4.33E-03 1
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gene:ENSRNOG0000006824 1 0.49 1.41 0.05 0.23 1
2ene:ENSRNOG00000068362 1.71 3.27 | 4.26E-03 0.06 1
2ene:ENSRNOG00000068427 | -0.69 -1.61 0.03 0.19 1
gene:ENSRNOG00000068528 0.32 1.25 0.02 0.14 1
gene:ENSRNOG00000068777 2.33 5.01 0.04 | NaN 1
gene:ENSRNOG00000068784 1.79 3.46 0.05 | NaN 1
gene:ENSRNOG00000068893 0.64 1.56 0.02 0.15 1
gene:ENSRNOG00000068936 2.89 7.42 0.04 | NaN 1
gene:ENSRNOG00000069113 1.51 2.84 0.01 0.1 1
2ene:ENSRNOG00000069276 0.29 1.22 0.02 0.16 1
gene:ENSRNOG00000069384 0.95 1.93 | 5.66E-09 | 1.40E-06 | 1.06E-04
gene:ENSRNOG00000069449 0.67 1.59 0.03 0.17 1
gene:ENSRNOG00000069549 | -1.05 -2.08 | 5.97E-07 | 7.62E-05 0.01
2ene:ENSRNOG00000069647 0.25 1.19 0.04 0.22 1
2ene:ENSRNOG00000069648 | -0.19 114 0.03 0.17 1
2ene:ENSRNOG00000069969 2.02 4.07 | 5.33E-04 0.01 1
gene:ENSRNOG00000070106 0.38 1.3| 2.35B-03 0.04 1
gene:ENSRNOG00000070334 1.52 2.86 0.04 | NaN 1
gene:ENSRNOG00000070474 0.54 1.45 | 8.81E-03 0.09 1
ene:ENSRNOG00000070509 2.89 7.42 0.04 | NaN 1
gene:ENSRNOG00000070513 0.35 1.27 0.03 0.18 1
2ene:ENSRNOG00000070574 | -0.28 121 | 2.69E-03 0.04 1
2ene:ENSRNOG00000070909 | -1.19 2.29 0.04 0.2 1
2ene:ENSRNOG00000070917 0.89 1.86 0.02 0.14 1
gene:ENSRNOG00000071050 0.6 1.52 | 2.20E-04 | 8.18E-03 1
gene:ENSRNOG00000071060 4.17 17.97 | 9.12E-04 | NaN 1
gene:ENSRNOG00000071146 1.95 3.85 0.02 | NaN 1
Gfap 0.62 1.54 | 7.70E-04 0.02 1
Gfptl 0.21 1.16 | 8.69E-03 0.09 1
Ggex -0.32 _1.25 0.02 0.12 1
Ggt6 1.02 2.03| 5.12B-04 0.01 1
Ggt7 -0.28 -1.21 | 9.51E-04 0.02 1
Ggtal 0.21 115 0.02 0.16 1
Ghr 0.26 1.2 0.03 0.2 1
Gid4 -0.31 -1.24 0.02 0.16 1
Gigyfl 0.3 -1.23 0.03 0.18 1
Giot1 0.39 1.31 0.02 0.15 1
Gk 0.26 1.2 0.05 0.23 1
Gkapl 0.4 1.32 | 6.59E-03 0.07 1
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GIbl12 -0.54 -1.45 0.01 0.11 1
Glipr2 0.54 1.45| 2.57E-04 | 8.97E-03 1
Glrx3 0.21 1.16 | 8.26E-03 0.09 1
Glrx5 -0.47 -1.39 | 8.30E-04 0.02 1
Gls 0.25 1.19 | 1.24E-03 0.03 1
Gls2 -0.3 -1.23 0.03 0.18 1
Gm45871 0.6 1.52 | 3.30E-03 0.05 1
Gmfb 0.28 1.21 | 2.59E-04 | 9.01E-03 1
Gmppb 0.7 1.62 | 4.63E-04 0.01 1
Gmps 0.3 1.23 0.01 0.11 1
Gnal2 -0.27 -1.21 | 1.34E-03 0.03 1
Gnbll -0.71 -1.63 0.03 0.17 1
Gnb2 -0.25 -1.19 | 2.60E-03 0.04 1
Gnb3 1.32 2.5 0.03 | NaN 1
Gng8 -0.56 -1.48 0.03 0.17 1
Gnpda2 0.26 1.2 0.03 0.19 1
Golga2 -0.17 -1.12 0.04 0.21 1
Golm2 0.26 1.2 | 9.03E-04 0.02 1
Goraspl -0.31 -1.24 0.03 0.19 1
Gpaal -0.38 -1.3 | 6.10E-03 0.07 1
Gpbpl 0.2 1.15 0.01 0.12 1
Gpepdl 0.3 1.23 | 2.04E-04 | 7.89E-03 1
Gpmo6b 0.3 1.23 | 9.06E-03 0.09 1
Gpnmb 0.48 1.39 | 5.67E-04 0.02 1
Gprl37 -0.51 -1.42 | 2.83E-05 | 1.77E-03 0.53
Gprl57 -0.55 -1.47 0.03 0.18 1
Gprl180 -0.47 -1.39 | 6.41E-04 0.02 1
Gpr3711 -0.3 -1.23 0.01 0.11 1
Gpraspl 0.16 1.12 0.04 0.21 1
Gprc5ce -0.32 -1.25 0.02 0.12 1
Gprin3 0.29 1.22 0.04 0.23 1
Gpsl -0.24 -1.18 0.05 0.24 1
Gpx1 -0.31 -1.24 | 8.05E-04 0.02 1
Gpx4 -0.55 -1.47 | 3.14E-06 | 3.06E-04 0.06
Gramd2a 1.07 2.1 0.03 0.18 1
Gramd4 -0.28 -1.21 | 5.80E-03 0.07 1
Gria4 0.38 1.3 | 4.43E-03 0.06 1
Grik2 0.39 1.31 | 6.19E-03 0.07 1
Grik5 -0.32 -1.25 0.02 0.14 1
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Grinl -0.38 -1.31 | 4.05E-06 | 3.79E-04 0.08
Grina -0.33 -1.25 | 2.19E-05 | 1.43E-03 0.41
Grm4 -0.64 -1.56 | 1.23E-05 | 9.14E-04 0.23
Grsfl 0.21 1.15 | 9.94E-03 0.1 1
Grxcr2 0.66 1.58 0.02 0.13 1
Gsn -0.54 -1.46 | 3.50E-12 | 2.18E-09 6.58E-08
Gstkl -0.3 -1.23 0.04 0.2 1
Gstm3 -0.39 -1.31 0.01 0.1 1
Gstm6l -0.26 -1.2 0.05 0.24 1
Gstpl -0.25 -1.19 0.05 0.24 1
Gtf2al 0.22 1.17 | 5.39E-03 0.07 1
Gtf2a2 0.51 1.42 0.01 0.1 1
Gtf2h5 0.25 1.19 | 9.18E-03 0.09 1
Gucylal -0.48 -14 0.03 0.17 1
Gukl -0.26 -1.2 0.03 0.19 1
Gzmbl2 1.61 3.05 0.04 | NaN 1
HIfl -0.54 -1.45 0.03 0.2 1
HIf10 -0.78 -1.72 | 8.82E-05 | 4.22E-03 1
H12 -0.41 -1.33 | 3.30E-04 0.01 1
H1f4 -0.28 -1.21 0.04 0.2 1
Hapln2 -1.25 -2.37 | 2.49E-04 | 8.79E-03 1
Hapln3 -0.53 -1.44 0.04 0.2 1
Has3 -1.07 -2.1 0.04 0.23 1
Haus3 0.35 1.27 | 3.71E-04 0.01 1
Haus6 0.43 1.35] 1.10E-03 0.02 1
Hbb-bs -1.35 -2.54 0.02 0.14 1
Hcfelrl -0.22 -1.17 | 8.20E-03 0.09 1
Hclsl 0.64 1.56 0.03 0.19 1
Hdacll -0.3 -1.23 0.03 0.18 1
Hdac2 0.2 1.14 0.02 0.15 1
Hdac5 -0.28 -1.22 0.03 0.19 1
Hdgfl13 0.31 1.24 0.01 0.11 1
Hdx 0.48 1.39 0.02 0.12 1
Helb 0.28 1.21 0.04 0.21 1
Hells 0.71 1.63 | 6.97E-04 0.02 1
Hepacam -0.29 -1.22 0.02 0.14 1
Hercl 0.18 1.14 0.01 0.12 1
Herc6 0.94 1.92 | 4.56E-03 0.06 1
Hhatl -0.52 -1.43 | 3.82E-04 0.01 1
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Hicl -0.66 -1.58 | 1.91E-03 0.03 1
Hidl -0.33 -1.26 | 1.16E-04 | 5.28E-03 1
Hifla 0.37 1.29 | 4.89E-06 | 4.48E-04 0.09
Higd2a -0.38 -1.3 | 4.49E-03 0.06 1
Hist1h2ak 0.87 1.82 0.04 0.2 1
Hist2h3c2 2 -0.89 -1.86 | 4.40E-05 | 2.50E-03 0.83
Hist2h3c2 3 -0.51 -1.42 | 6.73E-03 0.08 |
Hivep3 0.23 1.17 0.01 0.1 1
Hitf 0.24 1.18 0.01 0.11 1
Hmgal -0.43 -1.34 | 1.14E-03 0.02 1
Hmgn2 0.27 1.2 0.03 0.19 1
Hmgn3 0.38 1.3 | 5.58E-03 0.07 1
Hmx1 -1.06 -2.09 0.02 0.12 1
Hnrnpa0 -0.58 -1.49 | 7.51E-06 | 6.39E-04 0.14
Hnrnpal 0.25 1.19 | 1.27E-03 0.03 1
Hnrnpa2bl 0.34 1.26 | 1.53E-05 | 1.08E-03 0.29
Hnrnpa3 0.24 1.18 | 2.30E-03 0.04 1
Hnrnph3 0.25 1.19 0.05 0.23 1
Hnrnpull -0.17 -1.13 0.04 0.2 1
Hopx 0.51 142 | 1.78E-05 | 1.21E-03 0.34
Hoxb3 -0.57 -1.49 0.02 0.15 1
Hoxb5 -0.57 -1.49 0.02 0.15 1
Hpfl 0.32 1.24 0.03 0.16 1
Hps3 0.2 1.15 0.04 0.21 1
Hrh3 -0.96 -1.95| 3.15E-03 0.05 1
Hs2st1 0.52 1.44 | 3.85E-10 | 1.53E-07 7.23E-06
Hsd17b12 0.19 1.14 0.02 0.16 1
Hsfl -0.24 -1.18 0.02 0.12 1
Hsf2 0.26 1.19 0.04 0.2 1
Hsp90aal 0.25 1.19 0.03 0.17 1
Hsp90b1 0.26 1.2 0.02 0.14 1
Hspa4 0.21 1.16 | 4.76E-03 0.06 1
Hspa5 0.25 1.19 0.03 0.17 1
Hspdl 0.15 1.11 0.05 0.24 1
Hspel 0.44 1.36 | 2.70E-04 | 9.25E-03 1
Htatsfl 0.19 1.14 0.03 0.19 1
Htrld -0.58 -1.5 | 6.22E-04 0.02 1
Htr3a -0.27 -1.21 0.02 0.16 1
Htr3b -0.31 -1.24 0.01 0.11 1
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Ibsp 0.96 1.95 | 6.49E-03 0.07 1
Idil 0.19 1.14 0.01 0.12 1
Ids 0.2 1.15] 9.21E-03 0.09 1
Ifi27 -0.35 -1.27 | 3.60E-03 0.05 1
Ifi2712b -0.32 -1.25 0.01 0.1 1
Ifitm10 -0.33 -1.25 0.02 0.16 1
Ifnar2 0.32 1.25 0.01 0.1 1
Ifngr2 0.4 1.32 | 2.82E-03 0.04 1
Ifrd1 0.28 1.21 0.04 0.21 1
I£t20 0.39 1.31 | 4.79E-05 | 2.62E-03 0.9
Ift27 -0.48 -1.39 0.01 0.1 1
Ift74 0.35 1.27 0.01 0.12 1
Igflr -0.2 -1.15 0.02 0.15 1
Igfbp3 0.84 1.8 | 1.64E-18 | 4.67E-15 3.07E-14
Igfbp4 -0.29 -1.22 0.02 0.14 1
Igsf21 -1.15 -2.22 | 6.72E-05 | 3.43E-03 1
Ikzf2 0.46 1.37 0.01 0.1 1
I111ral -0.51 -1.43 | 5.33E-04 0.01 1
I113ral 0.6 1.51 | 1.27E-04 | 5.60E-03 1
I115ra 0.99 1.99 0.02 0.16 1
I1rl 0.72 1.65 | 4.04E-05 | 2.33E-03 0.76
1122ra2 -1.57 -2.97 0.01 0.11 1
[131ra 0.45 1.37 | 2.43E-03 0.04 1
Impal 0.29 1.22 0.02 0.13 1
Impact 0.17 1.13 0.04 0.21 1
Inf2 -0.32 -1.25 | 6.88E-03 0.08 1
Inha -0.56 -1.48 0.02 0.15 1
Ints13 0.33 1.26 0.01 0.11 1
Ints4 -0.19 -1.14 0.04 0.22 1
Ints5 -0.4 -1.32 | 8.04E-03 0.08 1
Ints6 0.28 1.21 | 3.33E-03 0.05 1
Ipol3 -0.27 -1.21 | 4.46E-03 0.06 1
Ipo5 0.2 1.15 0.01 0.1 1
Ipo7 0.21 1.16 | 9.02E-03 0.09 1
Igsecl -0.28 -1.21 | 3.46E-04 0.01 1
Igsec2 -0.24 -1.18 | 7.09E-03 0.08 1
Igsec3 -0.38 -1.3 | 1.36E-04 | 5.93E-03 1
Ireb2 0.2 1.15 0.01 0.12 1
Irfl 0.5 1.42 | 6.66E-03 0.08 1

220




Irf2bp1 -0.36 -1.28 0.01 0.11 1
Irgq -0.17 -1.13 0.03 0.2 1
Irs2 -0.17 -1.12 0.04 0.21 1
Isgl5 1.65 3.14| 8.01E-03 0.08 1
Islr2 -0.94 -1.91 0.01 0.11 1
Isynal -0.5 -1.41| 3.99E-03 0.06 1
Ttga2b -1.31 -2.48 | 7.72E-04 0.02 1
Ttgad 0.35 1.28 0.02 0.13 1
Ttga9 -0.46 -1.38 0.01 0.12 1
Ttgb5 -0.29 -1.22 0.02 0.14 1
Itgb6 -0.49 1.4 0.05 0.24 1
Ttgb8 0.43 1.35| 1.54E-08 | 3.33B-06 | 2.89E-04
Ttm2c -0.36 -1.28 | 4.45E-06 | 4.13E-04 0.08
Ttpke 0.51 1.43 0.01 0.12 1
Ivnslabp 0.32 1.25 | 2.90E-05 | 1.79E-03 0.55
Jakmip?2 0.21 1.16 0.01 0.1 1
Josd2 -0.43 -1.35| 1.67E-03 0.03 1
Jph3 -0.31 -1.24 | 2.08B-04 | 8.02E-03 1
Kat2b 0.2 1.15 0.02 0.13 1
Kazn -0.28 -1.21 0.02 0.16 1
Kbtbd12 1.91 3.76 0.04 | NaN 1
Kcna3 0.52 1.44 | 5.91E-03 0.07 1
Kendl -0.16 112 0.04 0.21 1
Kcned 0.39 1.31 0.05 0.24 1
Kengl 0.37 1.3| 4.84E-03 0.06 1
Kcnh7? 0.2 -1.15 0.01 0.11 1
Kenip3 -0.27 -1.21 0.02 0.15 1
Kcnj4 -0.79 -1.72 0.03 0.2 1
Kenk12 -0.66 -1.58 | 4.78E-03 0.06 1
Kenks -0.54 -1.45 0.03 0.17 1
Kengs -0.29 -1.22 0.02 0.12 1
Kens3 -0.26 1.2 0.04 0.2 1
Kctd14 -1.38 2.6 | 1.54B-03 0.03 1
Kctd16 0.25 1.19| 2.51E-03 0.04 1
Ketd17 -0.26 1.2 0.04 0.2 1
Kctd2 -0.39 -1.31| 6.05E-03 0.07 1
Kdelr1 -0.26 1.2 0.04 0.23 1
Kdm3a 0.28 1.21 0.02 0.16 1
Kdm7a 0.39 1.31 | 1.71E-03 0.03 1
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Khdrbs2 0.91 1.87 | 6.30E-03 0.07 1
Khk -0.66 -1.58 | 1.48E-03 0.03 1
Kiaa0408L 0.29 1.22 | 2.42E-04 | 8.69E-03 1
Kifll 0.57 1.49 0.02 0.15 1
Kif20b 0.48 1.39 0.04 0.23 1
Kif22 3.46 11 0.01 | NaN 1
Kif2a 0.18 1.14 0.02 0.14 1
Kif3b 0.17 1.13 0.03 0.2 1
Kifc2 -0.31 -1.24 0.02 0.15 1
Kitlg 0.24 1.18 0.04 0.21 1
Kiz 0.3 1.23 0.03 0.18 1
KIf2 -0.51 -1.43 0.03 0.2 1
Klf6 0.25 1.19 | 2.37E-03 0.04 1
Kl1f7 0.22 1.16 | 4.94E-03 0.06 1
Klhdc2 0.22 1.17 | 8.94E-03 0.09 1
Klhdc8a -0.76 -1.69 | 6.57E-03 0.07 1
Klhdc8b -0.66 -1.58 | 1.66E-05 | 1.15E-03 0.31
Kl1hl14 -0.42 -1.34 0.04 0.22 1
K1hl17 -0.32 -1.25 0.03 0.17 1
Kl1hI2 0.22 1.17 0.02 0.14 1
Kl1hI25 -0.52 -1.43 0.05 0.23 1
Kl1hI28 0.31 1.24 0.02 0.12 1
Klrg2 -0.85 -1.81 0.02 0.14 1
Kndcl -0.42 -1.34 | 2.26E-05 | 1.46E-03 0.43
Knll 0.29 1.22 0.04 0.21 1
Kpnal 0.18 1.13 0.02 0.16 1
Kpna4 0.24 1.18 | 2.75E-03 0.04 1
Kpna5 0.33 1.26 | 5.51E-03 0.07 1
Kpnbl 0.16 1.12 0.03 0.19 1
Krbal -0.43 -1.34 0.03 0.18 1
Kritl 0.29 1.22 0.02 0.13 1
Krtl5 -1.02 -2.03 | 4.05E-03 0.06 1
Ksr2 -0.18 -1.13 0.04 0.22 1
L3mbtll -0.87 -1.83 0.05 0.23 1
Lamb2 -0.4 -1.31 ] 7.32E-07 | 9.00E-05 0.01
Lamp2 0.16 1.12 0.04 0.2 1
Lamp5 0.91 1.88 | 1.83E-06 | 1.97E-04 0.03
Lancl2 0.24 1.18 0.05 0.24 1
Lap3 0.26 1.2 0.03 0.19 1
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Larp4 0.39 1.31 | 1.33E-06 | 1.48E-04 0.02
Lck 0.95 1.93 0.05 0.23 1
Lcorl 0.38 1.3 | 2.96E-03 0.05 1
Ldlr 0.17 1.12 0.03 0.18 1
Ldlrapl -0.77 -1.7 ] 5.17E-03 0.06 1
Leng8 -0.25 -1.19 | 1.31E-03 0.03 1
Leng9 -0.52 -1.43 | 3.25E-04 0.01 1
Leol 0.21 1.16 0.02 0.15 1
Letmdl -0.25 -1.19 0.04 0.23 1
Lgals3 0.22 1.16 | 9.62E-03 0.09 1
Lgi3 -0.52 -1.44 | 4.08E-11 | 2.08E-08 7.66E-07
Lhfpl4 -0.18 -1.13 0.03 0.17 1
Lifr 0.42 1.34 | 2.31E-08 | 4.64E-06 4.33E-04
Lig4 0.3 1.23 0.01 0.1 1
Lilrb2 -2.3 -4.93 0.02 | NaN 1
Lin7c 0.23 1.18 0.05 0.24 1
Lingol -0.5 -1.41 | 3.75E-05 | 2.18E-03 0.7
Lipa -0.18 -1.13 0.03 0.18 1
Lipe -0.41 -1.32 | 5.44E-03 0.07 1
Llgll -0.31 -1.24 0.02 0.16 1
Lmbrd2 0.17 1.12 0.04 0.22 1
Loxl1 -0.71 -1.64 | 4.81E-04 0.01 1
Lpar6 0.5 1.41 | 2.71E-03 0.04 1
Lrch4 -0.54 -1.46 | 3.27E-04 0.01 1
Lrfnl -0.3 -1.23 0.03 0.2 1
Lrfn3 -0.72 -1.64 0.01 0.11 1
Lrifl 0.28 1.22 0.04 0.2 1
Lrpl -0.33 -1.26 | 1.42E-05 | 1.02E-03 0.27
Lrpll -0.17 -1.13 0.03 0.18 1
Lrplb 0.31 1.24 | 5.58E-04 0.01 1
Lrp3 -0.28 -1.21 0.03 0.17 1
Lip5 -0.28 -1.21 0.04 0.22 1
Lrrc2 0.39 1.31 0.04 0.22 1
Lrrc24 -0.46 -1.37 | 1.51E-03 0.03 1
Lrrc32 -0.72 -1.65 | 9.59E-04 0.02 1
Lrrc58 0.25 1.19 | 1.31E-03 0.03 1
Lrrc61 -0.38 -1.3 0.02 0.13 1
Lrrc71 -0.91 -1.88 | 3.94E-03 0.05 1
Lrrc74b 0.53 1.44 0.04 0.21 1
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Lrrfipl 0.28 1.21 | 1.15E-03 0.02 1
Lrrfip2 0.31 1.24 0.01 0.1 1
Lsm5 1 0.55 1.46 | 7.87E-03 0.08 1
Ltbp3 -0.29 -1.22 | 5.79E-04 0.02 1
Ltbp4 -0.58 -1.49 | 6.84E-06 | 6.04E-04 0.13
Luc71 0.2 1.15 0.03 0.17 1
Luc712 0.2 1.15 0.01 0.1 1
Luc713 0.18 1.13 0.03 0.19 1
Lxn 0.43 1.35| 1.73E-04 | 7.03E-03 1
Lypdl -0.76 -1.69 | 4.12E-03 0.06 1
Lypd3 -1.61 -3.04 0.04 | NaN 1
Lztfll 0.34 1.27 0.03 0.19 1
Lzts2 -0.28 -1.22 0.05 0.24 1
Mab2113 0.96 1.95 0.01 0.1 1
Madd -0.16 -1.12 0.04 0.22 1
Maf -0.38 -1.3 | 2.34E-03 0.04 1
Mafl -0.28 -1.21 | 4.25E-03 0.06 1
Mafa -0.95 -1.93 0.03 0.17 1
Maged1 0.21 1.16 | 5.21E-03 0.06 1
Maged?2 -0.18 -1.13 0.05 0.24 1
Magtl 0.19 1.14 0.02 0.16 1
Manlal 0.43 1.34 | 1.07E-03 0.02 1
Manla2 0.18 1.14 0.02 0.15 1
Manea 0.27 1.2 0.03 0.17 1
Maoa 0.56 1.47 | 2.02E-06 | 2.14E-04 0.04
Mapls -0.3 -1.23 0.02 0.16 1
Map2k2 -0.34 -1.26 0.01 0.1 1
Map3k10 -0.3 -1.23 0.02 0.14 1
Map3kl11 -0.26 -1.2 0.04 0.22 1
Map3k13 -0.46 -1.38 | 1.05E-03 0.02 1
Map4k4 0.19 1.14 0.02 0.12 1
Map4k5 0.22 1.17 | 8.60E-03 0.09 1
Map7 0.21 1.15 0.01 0.11 1
Map7d2 0.24 1.18 | 1.47E-03 0.03 1
Map9 0.29 1.22 0.02 0.13 1
Mapk12 -0.37 -1.29 | 5.87E-03 0.07 1
Mapk8ip1 -0.27 -1.21 0.02 0.13 1
Mapk9 0.19 1.14 0.02 0.12 1
Mapkbpl -0.3 -1.23 0.03 0.2 1
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Maprel 0.32 1.25 | 1.04E-04 | 4.77E-03 1
Marchf2 -0.31 -1.24 0.02 0.12 1
Marveldl -0.3 -1.24 0.04 0.23 1
MASTI -0.24 -1.18 | 1.67E-03 0.03 1
Mast4 -0.26 -1.2 0.04 0.22 1
Matk -0.44 -1.36 0.03 0.19 1
Matn4 -3.25 -9.49 0.02 | NaN 1
Matr3 0.26 1.2 | 7.44E-04 0.02 1
Mau2 -0.35 -1.28 0.01 0.11 1
Mbd5 0.2 1.15 0.02 0.13 1
Mc4r -1.37 -2.59 0.03 0.19 1
Mcll 0.33 1.26 | 5.51E-03 0.07 1
Mcolnl -0.3 -1.23 0.02 0.16 1
Mcptlll -2.24 -4.72 | 2.56E-04 | 8.97E-03 1
Mdcl -0.43 -1.35 | 1.69E-03 0.03 1
Mdm?2 0.27 1.21 0.05 0.23 1
Med13 0.17 1.13 0.03 0.19 1
Med24 -0.24 -1.18 | 9.17E-03 0.09 1
Med25 -0.37 -1.3 | 4.73E-03 0.06 1
Med27 -0.42 -1.34 | 1.96E-03 0.04 1
Med29 -0.39 -1.31 | 3.95E-03 0.05 1
Med7 0.32 1.24 0.02 0.16 1
Med9 -0.52 -1.44 | 6.86E-04 0.02 1
Mef2a 0.19 1.14 0.03 0.18 1
Megf8 -0.19 -1.14 0.02 0.14 1
Memol 0.24 1.18 | 4.14E-03 0.06 1
Mettl1 0.53 1.45 0.03 0.19 1
Mettl2 0.38 1.3 0.04 0.21 1
Mettl7a -0.29 -1.23 0.04 0.22 1
Mettl7b -1.82 -3.53 0.03 | NaN 1
Mfapla 0.19 1.14 0.04 0.21 1
Mfap3l 0.24 1.18 0.04 0.22 1
Mfsd12 -0.28 -1.21 0.05 0.23 1
Mfsd3 -0.53 -1.45 0.04 0.21 1
Mga 0.19 1.14 0.01 0.12 1
Mgat4a 0.36 1.28 | 4.99E-03 0.06 1
Mgmt -0.74 -1.67 0.01 0.12 1
Mgst3 -0.53 -1.45 | 1.49E-04 | 6.44E-03 1
Mia2 0.24 1.18 | 8.42E-03 0.09 1
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Mia3 0.17 1.13 0.03 0.17 1
Micu2 0.19 1.14 0.04 0.21 1
Mienl -0.3 -1.23 0.02 0.14 1
Mif -0.37 -1.29 | 7.45E-06 | 6.39E-04 0.14
Miga2 -0.39 -1.31 | 6.84E-05 | 3.46E-03 1
Mindy3 0.15 1.11 0.05 0.24 1
Mki67 0.56 1.48 | 3.74E-05 | 2.18E-03 0.7
Mknk?2 -0.28 -1.22 | 3.07E-03 0.05 1
Mifl 0.74 1.67 | 5.51E-03 0.07 1
Mif2 -0.3 -1.23 | 2.18E-04 | 8.12E-03 1
Mlip -0.17 -1.13 0.04 0.21 1
MIIt6 -0.31 -1.24 0.02 0.13 1
Mmgt1 0.32 1.25 | 6.97E-05 | 3.51E-03 1
Mmpl6 0.56 1.47 | 7.73E-05 | 3.84E-03 1
Mmp3 2.65 6.28 | 9.38E-03 | NaN 1
Mmrnl -0.87 -1.83 0.01 0.1 1
Mnl -0.77 -1.71 0.03 0.18 1
Mobp -1.65 -3.13 0.01 0.11 1
Morf4l1 0.25 1.19 0.03 0.18 1
Morn4 -0.3 -1.23 0.03 0.18 1
Mpl -1.14 -2.21 0.04 0.21 1
Mpp5 0.36 1.28 | 3.49E-03 0.05 1
Mrm?2 -0.73 -1.66 0.01 0.11 1
Mroh7 0.6 1.51 0.05 0.24 1
Mipll2 -0.38 -1.3 | 6.39E-03 0.07 1
Mipl30 0.32 1.25 0.01 0.11 1
Mrpl38 -0.36 -1.28 0.01 0.11 1
Mrpl43 -0.33 -1.26 0.01 0.12 1
Mrpl45 -0.52 -1.44 | 9.96E-05 | 4.65E-03 1
Mrpl47 0.34 1.26 | 9.58E-03 0.09 1
Mrpsl7 0.92 1.89 0.02 0.16 1
Ms4a3 -3.11 -8.63 0.03 | NaN 1
Ms4a6bl 2 0.61 1.53 0.02 0.13 1
Msmol 0.18 1.13 0.03 0.17 1
Msrbl -0.4 -1.32 | 3.15E-03 0.05 1
Mstlr -0.32 -1.25 0.04 0.21 1
Mt-atp8 0.63 1.54 | 2.18E-08 | 4.45E-06 4.10E-04
Mt-co2 0.24 1.18 0.03 0.18 1
Mt-nd3 0.43 1.35] 2.17E-03 0.04 1
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Mtarcl -0.4 -1.32 | 3.37E-03 0.05 1
Mtdh 0.19 1.14 0.03 0.17 1
Mthfd2 0.32 1.25 0.05 0.24 1
Mtif2 0.36 1.28 0.04 0.2 1
Mtml -0.24 -1.18 0.02 0.13 1
Mtmrl | -0.53 -1.44 0.02 0.15 1
Mtmr3 -0.32 -1.24 | 9.09E-03 0.09 1
Mtpn 0.19 1.14 0.02 0.12 1
Mitx2 -0.32 -1.25 0.03 0.18 1
Mvb12a 0.4 -1.32 | 2.86E-03 0.04 1
Mx2 1.18 2.27 | 1.00E-04 | 4.66E-03 1
Mxra$8 -0.33 -1.25| 3.82E-04 0.01 1
Myadml2 -1.06 -2.08 0.01 0.1 1
Mybl1 0.51 142 | 4.11E-03 0.06 1
Myc 0.56 1.48 | 5.74E-03 0.07 1
Myhl1 -0.57 -1.48 | 9.73E-06 | 7.56E-04 0.18
Myl6 -0.16 -1.12 0.04 0.22 1
Myl9 -0.85 -1.81| 3.61E-06 | 3.42E-04 0.07
Myo10 0.21 1.16 | 8.80E-03 0.09 1
Myolg -0.83 -1.78 0.04 0.23 1
Myo3a 0.48 1.39 | 2.28E-04 | 8.39E-03 1
Myo9a 0.29 1.22 | 9.60E-03 0.09 1
Myof 0.37 1.29 | 3.44E-03 0.05 1
Myom?2 0.39 1.31 0.04 0.2 1
Myoz2 121 2.31 0.03 0.18 1
Mypop 0.6 152 | 1.69E-04 | 6.91E-03 1
Mysm! 0.29 1.22 | 1.46E-03 0.03 1
Naal5 0.3 1.23 | 9.22E-03 0.09 1
Naa50 0.24 1.18 0.04 0.21 1
Nabpl 0.7 1.62 | 3.83E-04 0.01 1
Nacel -0.27 12| 1.63B-03 0.03 1
Nacc? -0.24 -1.18 | 3.47E-03 0.05 1
Nadk?2 0.4 1.32 | 4.40E-03 0.06 1
Naglt 2.08 4.24 0.03 | NaN 1
Nalcn 0.26 1.2| 1.02E-03 0.02 1
Nampt 0.37 1.29 | 6.17E-05 | 3.23B-03 1
Naplll 0.31 1.24 | 6.33E-05 | 3.28EB-03 1
Nbeall 0.21 1.16 | 6.59E-03 0.07 1
Nbl1 -0.18 -1.14 0.03 0.17 1
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Nbn 0.37 1.29 | 2.10E-03 0.04 1
Ncaml 0.18 1.13 0.02 0.15 1
Ncam?2 0.3 1.23 | 9.10E-03 0.09 1
Ncbp2as2 -0.35 -1.27 0.05 0.23 1
Ncdn -0.19 -1.14 0.01 0.11 1
Nckipsd -0.42 -1.33 | 1.44E-03 0.03 1
Necl 0.3 1.23 | 9.92E-05 | 4.65E-03 1
Ncln -0.32 -1.25 | 7.94E-03 0.08 1
Ncoal 0.16 1.12 0.04 0.22 1
Ncoa4 2 0.45 1.36 0.01 0.1 1
Ncoa7 0.25 1.19 0.03 0.18 1
Ndc80 0.67 1.59 0.03 0.17 1
Ndrg4 -0.22 -1.17 0.05 0.24 1
Ndufall -0.28 -1.22 0.02 0.15 1
Ndufa3 -0.21 -1.16 0.01 0.1 1
Ndufa4 0.18 1.13 0.03 0.17 1
Ndufab -0.25 -1.19 | 5.79E-03 0.07 1
Ndufa8 -0.23 -1.17 | 5.35E-03 0.07 1
Ndufaf4 0.36 1.28 | 8.51E-03 0.09 1
Ndutb10 -0.19 -1.14 0.02 0.12 1
Ndufb2 1 -0.3 -1.23 | 2.29E-03 0.04 1
Ndufb6 -0.39 -1.31 | 1.69E-03 0.03 1
Ndufb8 -0.24 -1.18 0.04 0.23 1
Ndufs2 -0.22 -1.16 | 6.95E-03 0.08 1
Necab3 -0.29 -1.22 | 1.48E-03 0.03 1
Necapl -0.18 -1.13 0.03 0.17 1
Nectin3 0.37 1.29 | 2.59E-03 0.04 1
Nedd8 0.21 1.15 0.01 0.1 1
Neth -0.22 -1.16 0.05 0.24 1
Nefl -0.23 -1.17 0.04 0.22 1
Nekl 0.21 1.16 0.01 0.1 1
Nelll 0.27 1.21 | 1.18E-03 0.02 1
Neol 0.18 1.13 0.04 0.21 1
NEWGENE 1310680 -0.47 -1.38 | 3.77E-04 0.01 1
NEWGENE 1559832 0.22 1.17 | 8.33E-03 0.09 1
NEWGENE 1565644 -0.37 -1.29 0.05 0.24 1
NEWGENE 619861 0.25 1.19 | 1.13E-03 0.02 1
NEWGENE 6497122 -0.84 -1.79 | 7.44E-03 0.08 1
Nexmif 0.42 1.34 0.03 0.18 1

228




Nfatc2 -0.62 -1.54 0.03 0.18 1
Nfatc2ip -0.41 -1.33 0.03 0.17 1
Nfatc4 -0.57 -1.49 0.02 0.16 1
Nfia -0.25 -1.19 | 2.85E-03 0.04 1
Nfic -0.23 -1.17 | 3.41E-03 0.05 1
Nfkbie -0.33 -1.26 | 8.99E-03 0.09 1
Nfyb 0.27 1.21 0.04 0.22 1
Nicnl -0.35 -1.27 0.01 0.1 1
Nipal 0.16 1.12 0.04 0.2 1
Nipbl 0.17 1.12 0.03 0.19 1
Nkd2 -0.64 -1.56 0.01 0.12 1
Nlgn2 -0.36 -1.28 | 2.77E-03 0.04 1
Nln 0.38 1.3 ] 4.30E-03 0.06 1
Nlrx1 -0.97 -1.96 | 2.13E-06 | 2.24E-04 0.04
Nmb -0.48 -1.39 | 6.29E-03 0.07 1
Nmd3 0.29 1.22 0.03 0.2 1
Nmnat2 0.23 1.17 | 6.00E-03 0.07 1
Noc3l 0.33 1.26 0.01 0.11 1
Nol6 -0.3 -1.23 0.02 0.13 1
Nopl0 0.17 1.12 0.03 0.19 1
Nopl14 0.28 1.21 0.03 0.18 1
Nop53 -0.3 -1.23 0.02 0.13 1
Nop58 0.3 1.23 | 8.94E-04 0.02 1
Nosl 0.69 1.61 0.01 0.1 1
Notch3 -0.48 -1.39 | 4.49E-04 0.01 1
Npat 0.33 1.26 | 8.46E-03 0.09 1
Nppa 0.59 1.51 0.01 0.12 1
Nprl2 -0.31 -1.24 0.03 0.18 1
Nptxr 0.17 1.12 0.04 0.2 1
Npylr 0.7 1.63 | 1.32E-08 | 2.91E-06 2.49E-04
Nrlh2 -0.36 -1.29 | 3.95E-03 0.05 1
Nr2f6 -0.51 -1.43 0.01 0.1 1
Nras 0.27 1.2 0.03 0.17 1
Nrbp2 -0.24 -1.18 0.04 0.22 1
Nrcam 0.23 1.18 0.04 0.22 1
Nrde 0.19 1.14 0.02 0.15 1
Nrg2 -0.35 -1.27 0.04 0.23 1
Nripl 0.46 1.38 | 7.53E-09 | 1.74E-06 1.42E-04
Nrip2 -0.55 -1.46 | 5.00E-03 0.06 1
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Nrip3 0.19 1.14 0.02 0.13 1
Nrm 0.25 1.19 0.05 0.24 1
Nrp2 -0.2 -1.15 0.01 0.12 1
Nrxn2 -0.21 -1.16 | 7.30E-03 0.08 1
Nsa2 0.27 1.21 0.02 0.15 1
Nsd2 0.17 1.12 0.05 0.24 1
Nsdhl 0.2 1.15 0.02 0.13 1
Nsun6 0.5 1.41 0.04 0.22 1
Nt5dc3 0.29 1.23 0.01 0.11 1
Ntf3 -2.9 -7.47 0.05 | NaN 1
Ntm -0.33 -1.26 0.03 0.17 1
Ntn3 -1.26 -2.39 0.02 0.14 1
Ntngl -0.39 -1.31 | 1.33E-03 0.03 1
Ntrk3 -0.21 -1.16 | 8.07E-03 0.08 1
Nucksl 0.16 1.12 0.05 0.24 1
Nudc -0.19 -1.14 0.02 0.16 1
Nudt14 -0.67 -1.59 0.01 0.1 1
Nudt21 0.32 1.25 ] 8.62E-03 0.09 1
Nudt3 -0.2 -1.15 0.01 0.11 1
Nufip2 0.28 1.21 | 3.26E-04 0.01 1
Nup188 -0.3 -1.23 0.03 0.18 1
Nup214 -0.22 -1.16 0.01 0.11 1
Nup62 -0.32 -1.25 0.02 0.14 1
Nusl1 0.2 1.15 0.02 0.15 1
Nxfl 0.21 1.15 0.01 0.1 1
Nxph4 -1.94 -3.84 | 1.91E-03 0.03 1
Oasl2 0.63 1.54 0.04 0.22 1
Oat 0.17 1.13 0.03 0.19 1
Ociad2 0.74 1.66 | 1.56E-03 0.03 1
Ofd1 0.38 1.3 0.01 0.12 1
Oga 0.18 1.13 0.02 0.15 1
Olfr1417 3.29 9.8 0.02 | NaN 1
OIr1585 0.75 1.69 | 7.79E-05 | 3.84E-03 1
OIr318 8.44 347.93 | 2.85E-04 | 9.66E-03 1
Olr854 1.29 244 | 2.18E-03 0.04 1
Onecutl -0.29 -1.22 0.04 0.23 1
Orai2 -0.31 -1.24 0.02 0.13 1
Orai3 -0.3 -1.23 0.03 0.18 1
Orc4 0.47 1.38 | 6.03E-04 0.02 1
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Orc5 0.33 1.26 0.01 0.1 1
Osbp?2 -0.29 -1.23 0.03 0.19 1
Osbpl10 -0.37 13| 4.14B-03 0.06 1
Osbpl5 -0.31 -1.24 0.01 0.11 1
Osbpl8 0.31 1.24 | 1.26E-04 | 5.60E-03 1
Osgin2 0.36 1.28 0.04 0.21 1
Ostfl 0.17 1.12 0.03 0.18 1
Otubl -0.16 -1.12 0.05 0.24 1
Oxall -0.25 -1.19 0.05 0.23 1
Oxld1 -0.67 -1.59 0.04 0.2 1
P2rx4 0.6 -1.52 | 3.23E-03 0.05 1
P2rx6 -0.58 -1.5 | 3.24E-05| 1.94E-03 0.61
P3h3 -0.19 -1.14 0.03 0.18 1
P4hal 0.19 1.14 0.02 0.16 1
P4htm -0.37 -1.29 | 4.03E-03 0.06 1
Pacrgl 0.63 1.55 0.02 0.12 1
Pacsin2 0.2 -1.15 0.02 0.13 1
Padi3 1.64 3.11 0.01 | NaN 1
Pafah1bl 0.33 1.26 | 3.10E-03 0.05 1
Pafah1b3 -0.56 -1.48 | 7.06E-03 0.08 1
Paipl 0.44 1.35 | 2.34B-04 | 8.46E-03 1
Paklipl 1.1 2.15| 4.48E-04 0.01 1
Pak6 1.44 2.72 | 1.61E-03 0.03 1
Paldl -0.31 -1.24 0.02 0.13 1
Pam 0.16 1.12 0.04 0.22 1
Pam16 -0.45 -1.37 0.01 0.12 1
Panx?2 -0.27 -1.21| 1.08E-03 0.02 1
Pappa?2 0.57 1.49 0.01 0.12 1
Pagr3 -0.42 -1.33 | 5.74E-03 0.07 1
Paqrd 0.3 -1.23 | 2.32E-04 | 8.44E-03 1
Paqr7 -0.28 -1.21| 4.35E-03 0.06 1
Parp3 0.43 1.35| 1.01B-03 0.02 1
Parp9 0.52 143 | 4.27B-03 0.06 1
Parpbp 0.83 1.78 0.05 0.24 1
Patl1 0.43 1.35 | 7.43E-04 0.02 1
Patzl -0.29 -1.22 0.05 0.23 1
Paxx 0.5 -1.42 0.02 0.12 1
Pbdcl 0.25 1.19 | 5.27E-03 0.06 1
Pbk 1.08 2.12 0.05 0.24 1
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Pbrml 0.21 1.16 | 6.51E-03 0.07 1
Pbx4 -0.9 -1.87 0.03 0.19 1
Pcdhl8 0.37 1.3 | 4.47E-03 0.06 1
Pcdh7 2 -0.51 -1.43 0.05 0.23 1
Pcdh9 0.19 1.14 0.02 0.13 1
Pcedla -0.32 -1.25 0.02 0.15 1
Pcfll 0.28 1.21 | 9.12E-04 0.02 1
Pcml 0.17 1.12 0.03 0.19 1
Pcnp 0.22 1.16 | 5.37E-03 0.07 1
Pcnx?2 -0.19 -1.14 0.02 0.12 1
Pcenx3 -0.33 -1.26 | 8.26E-03 0.09 1
Pcolce -0.33 -1.26 0.03 0.17 1
PCOLCE2 0.62 1.53 | 1.10E-05 | 8.32E-04 0.21
Pcp4 0.21 1.15] 6.05E-03 0.07 1
Pcsk1 0.28 1.21 0.02 0.13 1
Pcskln -0.39 -1.31 | 6.08E-04 0.02 1
Pcsk6 -0.38 -1.3 | 8.61E-03 0.09 1
Pctp -0.47 -1.39 | 4.12E-03 0.06 1
Pcytlb -0.21 -1.16 0.03 0.18 1
Pdcd5 0.35 1.28 | 5.23E-03 0.06 1
Pdcl3 0.22 1.17 0.02 0.14 1
Pdela 0.38 1.31 0.01 0.1 1
Pde6b 1.43 2.69 | 2.67E-03 0.04 1
Pde8b 0.51 1.42 | 3.63E-04 0.01 1
Pdgfa -0.51 -1.42 | 2.23E-03 0.04 1
Pdhal 0.3 1.23 | 7.75E-03 0.08 1
Pdpn 0.32 1.25] 1.62E-04 | 6.77E-03 1
Pds5a 0.21 1.16 0.01 0.11 1
Peal5 0.17 1.12 0.02 0.16 1
Pearl -0.29 -1.22 0.03 0.19 1
Pebpl -0.33 -1.26 | 2.22E-05 | 1.44E-03 0.42
Perp 0.51 1.43 | 1.00E-03 0.02 1
Pex11b -0.48 -1.39 | 2.03E-03 0.04 1
Pex14 -0.29 -1.22 0.03 0.2 1
Pex2 0.27 1.21 0.04 0.2 1
Pfas -0.52 -1.43 | 1.02E-04 | 4.72E-03 1
Pfdn6 -0.31 -1.24 0.02 0.14 1
Pgapl 0.28 1.22 0.03 0.2 1
Pgap2 -0.36 -1.29 0.05 0.24 1
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Pgap4 -0.33 -1.26 0.01 0.1 1
Pgbd5 -0.35 -1.27 | 7.37E-03 0.08 1
Pgm?2 0.29 1.22 0.05 0.24 1
Pgm2l1 0.16 1.12 0.04 0.21 1
Pgrmc?2 0.25 1.19 | 3.23E-03 0.05 1
Phactr2 0.48 1.4 | 6.16E-09 | 1.44E-06 1.16E-04
Phc2 -0.31 -1.24 | 6.36E-04 0.02 1
Phfl -0.42 -1.34 | 2.57E-03 0.04 1
Phf14 0.22 1.16 | 6.73E-03 0.08 1
Phf2011 0.2 1.15 0.02 0.15 1
Phf3 0.17 1.13 0.03 0.19 1
Pht6 0.32 1.24 0.01 0.1 1
Phldb3 0.84 1.79 0.02 0.15 1
Phyh -0.25 -1.19 0.04 0.21 1
Phyhipl -0.17 -1.13 0.03 0.17 1
Pil6 -0.61 -1.53 0.03 0.18 1
Pi4k2a -0.17 -1.12 0.05 0.24 1
Pias4 -0.33 -1.25 0.02 0.15 1
Picalm 0.22 1.16 | 4.30E-03 0.06 1
Pickl -0.45 -1.36 0.02 0.14 1
Pign 0.39 1.31 0.02 0.15 1
Pik3ca 0.21 1.16 | 7.47E-03 0.08 1
Pik3cg 0.46 1.38 0.03 0.2 1
Pik3ipl -0.25 -1.19 0.05 0.24 1
Pinl -0.22 -1.16 0.01 0.1 1
Pip4pl -0.4 -1.32 | 2.09E-03 0.04 1
Pipox -1.89 -3.72 | 8.76E-03 0.09 1
Pitpnm1 -0.42 -1.34 | 6.12E-03 0.07 1
Piwil2 -0.88 -1.83 | 3.02E-03 0.05 1
Pjal -0.2 -1.15 0.01 0.11 1
Pkdl -0.38 -1.3 ] 1.26E-06 | 1.42E-04 0.02
Pkdl1l1 0.66 1.58 0.03 0.2 1
Pkdcc -0.64 -1.55| 1.44E-03 0.03 1
Pkhd1 0.6 1.52 0.02 0.13 1
Pkia 0.41 1.33 | 9.36E-07 | 1.10E-04 0.02
Pkn3 0.22 1.16 | 8.37E-03 0.09 1
Pla2g3 -0.42 -1.34 | 3.35E-03 0.05 1
Pla2gde -0.88 -1.84 | 2.03E-03 0.04 1
Plaa 0.26 1.19 ] 1.64E-03 0.03 1
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Plac$ -0.79 -1.74 0.02 0.13 1
Plat 0.31 1.24 | 7.91E-03 0.08 1
Plaur 0.43 1.35 0.04 0.2 1
Plbd2 -0.31 -1.24 | 2.35E-04 | 8.47E-03 1
Pld1 0.24 1.18 | 7.43E-03 0.08 1
P1d3 0.27 12| 1.51E-03 0.03 1
Plekha3 0.42 1.34 | 1.54E-03 0.03 1
Plekha6 -0.19 -1.14 0.01 0.11 1
Plekhbl -0.21 -1.16 | 6.00E-03 0.07 1
Plekhg? 0.4 132 | 9.41E-04 0.02 1
Plpp3 -0.23 “1.17 | 3.53E-03 0.05 1
Plpp5 0.19 1.14 0.02 0.15 1
Plppr2 -0.26 -1.19 0.05 0.24 1
Pls3 0.25 1.19| 1.16E-03 0.02 1
Plscrs _1.75 337 | 9.53E-03 0.09 1
Plvap -0.59 -1.51 0.03 0.19 1
Plxna2 0.31 1.24 | 5.46E-03 0.07 1
Plxncl 0.26 1.2 0.03 0.17 1
Pmml -0.18 ‘113 0.04 0.2 1
Pmm2 0.3 -1.23 0.02 0.16 1
Pmpca -0.46 -1.38 | 3.47E-04 0.01 1
Pmvk 0.2 115 0.04 0.2 1
Pnisr 0.16 1.12 0.05 0.24 1
Pnmal -0.65 -1.57 | 8.19E-03 0.09 1
Pnn 0.25 1.19| 3.72E-03 0.05 1
Pnplal _1.26 239 | 2.76E-03 0.04 1
Pnpla6 -0.25 _1.19 0.04 0.2 1
Pnpla8 0.24 1.18 | 2.26E-03 0.04 1
Pnpo -0.54 -1.46 | 4.76E-05 | 2.61E-03 0.89
Pnptl 0.38 13| 2.11E-03 0.04 1
Pnrc2 | 0.21 1.15 0.02 0.13 1
Pocla -1.37 -2.59 0.04 0.2 1
Pogk 0.18 1.13 0.04 0.2 1
Polr3g 0.2 1.15 0.01 0.11 1
Pom121 -0.31 -1.24 0.01 0.12 1
Pomgnt2 -0.33 -1.26 0.01 0.11 1
Pomp 0.32 1.25 | 6.45E-05 | 3.33E-03 1
Porcn -0.56 _1.48 | 2.77E-03 0.04 1
Potl 0.32 1.25 0.05 0.24 1
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Ppfia3 -0.23 -1.18 | 9.17E-03 0.09 1
Ppfia4 -0.44 -1.35| 1.10E-05 | 8.32E-04 0.21
Ppif -0.44 -1.36 0.03 0.19 1
Ppig 0.32 1.25 | 1.52E-04 | 6.48E-03 1
Ppl -0.9 -1.86 | 1.95E-03 0.04 1
Ppmlj -0.33 -1.25 0.01 0.1 1
Ppplcb 0.26 1.2 | 6.83E-04 0.02 1
Ppplrl2a 0.32 1.24 | 7.62E-05 | 3.81E-03 1
Ppplrl4a -1.69 -3.23 | 1.64E-03 0.03 1
Ppplrlc 0.29 1.22 0.01 0.1 1
Ppplr36 0.43 1.35] 2.43E-03 0.04 1
Pppl1r3b -0.56 -1.48 | 7.39E-03 0.08 1
Ppplr42 2.16 4.47 0.04 | NaN 1
Ppplr7 0.25 1.19 | 1.89E-03 0.03 1
Ppplr9a 0.19 1.14 0.03 0.17 1
Ppp1r9b -0.18 -1.13 0.03 0.18 1
Ppp2ca 0.31 1.24 | 6.00E-05 | 3.15E-03 1
Ppp2r2a 0.3 1.23 | 1.84E-04 | 7.34E-03 1
Ppp2r2b 0.18 1.13 0.02 0.16 1
Ppp4r2 0.2 1.15 0.02 0.13 1
Ppp4r3a 0.32 1.25 0.01 0.11 1
Ppp5c -0.19 -1.14 0.02 0.16 1
Ppt2 -0.46 -1.37 | 3.25E-03 0.05 1
Ppwdl 0.28 1.22 0.05 0.24 1
Praf2 -0.17 -1.12 0.05 0.24 1
Prcl 0.74 1.67 0.01 0.12 1
Prdm?2 0.26 1.19 | 1.32E-03 0.03 1
Prdx1 0.29 1.22 | 3.38E-04 0.01 1
Prdx5 -0.26 -1.19 | 2.32E-03 0.04 1
Prdx6 0.35 1.28 | 4.58E-03 0.06 1
Prelp -0.65 -1.57 | 3.55E-06 | 3.39E-04 0.07
Prep -0.26 -1.2 | 2.26E-03 0.04 1
Pricklel -0.3 -1.23 0.03 0.18 1
Prkaa2 0.36 1.28 | 4.20E-03 0.06 1
Prkaca -0.28 -1.21 | 4.69E-04 0.01 1
Prkag? 0.24 1.18 | 3.38E-03 0.05 1
Prkar2b 0.55 1.46 | 5.31E-12 | 3.04E-09 9.98E-08
Prkcb 0.27 1.21 | 1.02E-03 0.02 1
Prkdc 0.26 1.19 0.03 0.18 1
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Prlr 0.69 1.61 | 7.78E-03 0.08 1
Prpf19 -0.26 -1.19 | 1.32E-03 0.03 1
Prpf39 0.43 1.34 | 6.73E-04 0.02 1
Prpf40a 0.33 1.26 | 8.75E-05 | 4.21E-03 1
Prpf4b 0.23 1.17 | 5.15E-03 0.06 1
Prpsapl -0.28 -1.21 0.04 0.22 1
Prrl2 -0.32 -1.25 0.01 0.1 1
Prrl3 0.31 1.24 | 1.93E-04 | 7.58E-03 1
Prrgl 0.25 1.19 0.05 0.24 1
Prrg4 0.46 1.38 | 7.40E-04 0.02 1
Prrtl -0.55 -1.46 | 2.71E-05 | 1.71E-03 0.51
Prrt2 -0.19 -1.14 0.02 0.15 1
Prtfdcl 0.38 1.3 ] 4.35E-03 0.06 1
Psd -0.72 -1.65 | 6.03E-03 0.07 1
Psma3 0.25 1.19 | 2.02E-03 0.04 1
Psma6 0.27 1.2 | 9.57E-04 0.02 1
Psmb5 -0.22 -1.17 | 7.61E-03 0.08 1
Psmc6 0.26 1.2 | 1.52E-03 0.03 1
Psmdl 0.19 1.14 0.01 0.11 1
Psmd14 0.2 1.15 0.02 0.14 1
Psme4 0.26 1.2 | 7.26E-04 0.02 1
Psmf1 -0.22 -1.17 | 8.81E-03 0.09 1
Pstpipl -1.08 -2.11 | 2.29E-03 0.04 1
Ptbp2 0.22 1.17 | 4.94E-03 0.06 1
Ptcd2 -0.45 -1.37 | 3.33E-03 0.05 1
Ptch2 -0.71 -1.63 | 9.65E-03 0.09 1
Pten 0.18 1.13 0.02 0.15 1
Pter 0.74 1.67 0.01 0.12 1
Ptgdrl -2.64 -6.23 0.02 | NaN 1
Ptges2 -0.39 -1.31 ] 7.63E-03 0.08 1
Ptges3 0.16 1.12 0.04 0.22 1
Ptgfrn 0.31 1.24 | 1.93E-04 | 7.58E-03 1
Ptgir -0.4 -1.32 0.04 0.22 1
Ptgr2 0.26 1.2 0.05 0.24 1
Pthlr -0.68 -1.6 | 6.12E-04 0.02 1
Ptk7 -0.34 -1.26 | 9.61E-03 0.09 1
Ptma 1 0.3 1.23 | 8.84E-03 0.09 1
Ptp4al 0.38 1.3 | 1.09E-05 | 8.32E-04 0.2
Ptp4a2 0.18 1.13 0.02 0.16 1
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Ptpmt1 -0.41 -1.33 0.01 0.1 1
Ptpn12 0.4 1.32 | 3.38E-06 | 3.26E-04 0.06
Ptpn5 0.51 1.42 0.01 0.11 1
Ptprg 0.19 1.14 0.02 0.16 1
Ptpri 0.2 1.15 0.02 0.12 1
Ptpro 0.31 1.24 0.02 0.15 1
Ptprs 0.2 115 | 8.21E-03 0.09 1
Ptprt 0.63 1.54 | 3.94E-07 | 5.26E-05| 7.40E-03
Ptprzl 0.23 1.17 | 2.96E-03 0.05 1
Ptrhd1 0.4 1.32 0.04 0.21 1
Pts 0.65 1.57 | 6.01E-03 0.07 1
Pttglip -0.27 1.2 | 1.80E-03 0.03 1
Pum? 0.2 1.15| 9.89E-03 0.1 1
Purb 0.27 1.21 | 4.72E-04 0.01 1
Pus3 0.36 1.29 0.01 0.12 1
Pvr 0.81 1.75| 1.10E-03 0.02 1
Pxn -0.39 -1.31 | 1.48E-03 0.03 1
Pygb 0.18 114 0.02 0.12 1
Qdpr 0.2 1.15 0.01 0.12 1
Qpctl -0.44 136 | 9.21E-03 0.09 1
Qserl 0.23 1.18 | 6.32E-03 0.07 1
R3hdm4 0.31 _1.24 0.02 0.13 1
Rab10 0.18 1.14 0.02 0.13 1
Rablla 0.2 1.15| 9.64E-03 0.09 1
Rabl 1fip2 0.25 1.19 | 4.28E-03 0.06 1
Rablb 1 0.18 113 0.03 0.18 1
Rab39a 0.19 1.14 0.03 0.2 1
Rab3a -0.16 112 0.04 0.21 1
Rab3ill -0.54 -1.45 | 5.65E-04 0.01 1
Rabsa 0.2 1.15 0.01 0.1 1
Rab7a 0.27 1.2 | 5.45B-04 0.01 1
Rab9b 0.3 1.23 0.01 0.1 1
Rabacl -0.45 -1.36 | 2.41E-07 | 3.52E-05| 4.53E-03
Rabgapll 0.17 1.13 0.04 0.22 1
Rabggtb 0.28 1.21 0.02 0.16 1
Rac3 -0.22 -1.16 0.02 0.14 1
Rackl -0.29 -1.23 | 5.72E-04 0.02 1
Rad23b 0.17 1.12 0.03 0.19 1
Rad50 0.17 1.12 0.05 0.24 1
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Rala 0.3 1.23 0.01 0.12 1
Ralgapa2 -0.22 -1.16 | 5.53E-03 0.07 1
Ralgps?2 0.28 1.22 0.02 0.15 1
Ralyl 0.33 1.26 | 7.60E-03 0.08 1
Ranbpl1 0.16 1.12 0.04 0.22 1
Ranbp2 0.28 1.21 | 2.89E-04 | 9.73E-03 1
Ranbp6 0.22 1.16 | 8.27E-03 0.09 1
Raplb 0.28 1.21 | 4.00E-04 0.01 1
Raplgap -0.31 -1.24 | 2.67E-04 | 9.19E-03 1
Raplgap2 -0.21 -1.15 0.01 0.1 1
Raphl 0.17 1.13 0.03 0.18 1
Rarg -0.42 -1.34 | 2.59E-03 0.04 1
Rasal 0.17 1.12 0.04 0.2 1
Rasa2 0.28 1.21 | 3.62E-03 0.05 1
Rasef 0.55 1.46 0.02 0.14 1
Rasgrpl 0.37 1.29 0.03 0.18 1
Rasipl -0.45 -1.37 0.03 0.19 1
Rasl10b -0.29 -1.22 0.03 0.18 1
Rassf10 0.67 1.59 | 5.81E-04 0.02 1
RatNP-3b -1.57 -2.97 0.01 0.12 1
Rbl 0.18 1.13 0.04 0.21 1
Rblccl 0.26 1.19 | 1.01E-03 0.02 1
Rbbp4 0.19 1.14 0.02 0.14 1
Rbbp8 0.4 1.32 | 1.84E-03 0.03 1
Rbckl -0.36 -1.29 | 8.06E-03 0.08 1
Rbfox1 0.26 1.19 | 9.97E-04 0.02 1
Rbis 1 0.64 1.56 | 5.44E-07 | 7.07E-05 0.01
Rbm18 0.19 1.14 0.04 0.21 1
Rbm2511 5.1 34.39 0.04 | NaN 1
Rbm26 0.22 1.17 | 6.85E-03 0.08 1
Rbm42 -0.31 -1.24 0.02 0.13 1
Rbmsl 0.18 1.13 0.02 0.16 1
Rbpms2 -1.13 -2.18 0.02 0.15 1
Rc3h2 0.2 1.15 | 9.65E-03 0.09 1
Rcen3 -0.46 -1.37 | 4.59E-04 0.01 1
Resdl -0.38 -1.3 0.03 0.2 1
Recql 0.25 1.19 0.05 0.24 1
Reepl 0.15 1.11 0.04 0.22 1
Rel 0.49 1.4 0.04 0.23 1
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Rell2 -0.39 -1.31 | 1.76E-05 | 1.20E-03 0.33
Rem?2 -0.68 -1.6 | 3.30E-04 0.01 1
Respl8 -0.35 -1.28 | 4.16E-03 0.06 1
Retsat -0.47 -1.39 | 3.36E-04 0.01 1
Rex1bd -0.5 -1.42 0.01 0.11 1
Rfng -0.42 -1.34 | 2.76E-03 0.04 1
RGD1304884 -0.27 -1.2 | 4.64E-04 0.01 1
RGD1305110 0.21 1.15 0.01 0.1 1
RGD1305350 -0.33 -1.26 0.01 0.11 1
RGD1307461 -0.45 -1.36 | 1.02E-03 0.02 1
RGD1308750 0.62 1.54 | 3.23E-05 | 1.94E-03 0.61
RGD1309748 0.16 1.12 0.04 0.22 1
RGD1311744 0.32 1.25 0.02 0.12 1
RGD1559747 -0.61 -1.53 | 4.39E-03 0.06 1
RGD1559896 -0.23 -1.17 0.01 0.1 1
RGD1560212 -0.34 -1.27 | 4.86E-03 0.06 1
RGD1560394 -1.13 -2.18 | 7.78E-05 | 3.84E-03 1
RGD1561413 0.41 1.33 0.01 0.11 1
RGD1562339 0.22 1.17 ] 6.10E-03 0.07 1
RGD1563072 -0.26 -1.2 | 2.30E-03 0.04 1
RGD1563159 1.26 24| 7.93E-03 0.08 1
RGD1564899 -0.73 -1.66 0.03 0.18 1
RGD1565059 0.47 1.39 0.04 0.21 1
Rgs2 0.57 1.48 | 3.07E-05 | 1.87E-03 0.58
Rgs20 0.64 1.56 0.04 0.22 1
Rgs22 1.68 3.2 | 1.69E-06 | 1.83E-04 0.03
Rgs4 0.31 1.24 | 5.32E-03 0.07 1
Rgs7 0.18 1.14 0.03 0.19 1
Rhbdd2 -0.36 -1.28 0.01 0.1 1
Rhbdd3 -0.75 -1.68 | 3.56E-03 0.05 1
Rhbdf2 -0.59 -1.51 | 5.03E-03 0.06 1
Rhbdl1 -0.6 -1.52 0.03 0.17 1
Rheb 0.35 1.28 | 3.20E-03 0.05 1
Rhobtb2 -0.27 -1.2 0.04 0.22 1
Rhoc 0.28 1.21 0.03 0.17 1
Rhou 0.45 1.37 | 1.14E-03 0.02 1
Rimkla -0.32 -1.24 | 2.78E-04 | 9.46E-03 1
Ringl -0.29 -1.22 0.03 0.2 1
Riok3 0.36 1.29 ] 1.78E-05| 1.21E-03 0.33
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Ripor3 -1.08 -2.11 0.01 0.1 1
Rital -0.28 -1.22 0.04 0.23 1
Rnase4 -0.3 -1.23 0.05 0.24 1
Rnaseh2a 1 -0.4 -1.32 | 7.48E-03 0.08 1
Rnasel 0.31 1.24 0.03 0.2 1
Rnd3 0.22 1.16 0.02 0.13 1
Rnfl15 0.27 1.2 0.02 0.16 1
Rnfl111 0.19 1.14 0.02 0.14 1
Rnf123 -0.29 -1.23 0.02 0.12 1
Rnfl44a -0.35 -1.27 0.02 0.12 1
Rnfl57 -0.29 -1.22 | 1.57E-04 | 6.64E-03 1
Rnf167 -0.45 -1.37 | 3.01E-04 | 1.00E-02 1
Rnf168 0.35 1.27 | 8.73E-03 0.09 1
Rnf208 -0.65 -1.56 | 8.00E-05 | 3.93E-03 1
Rnf213 0.44 1.36 | 3.82E-03 0.05 1
Rnf220 -0.31 -1.24 0.02 0.12 1
Rnf40 -0.2 -1.15 0.05 0.23 1
Rnf43 1.24 236 | 8.51E-04 0.02 1
Rnf44 -0.29 -1.22 0.03 0.18 1
Rnft2 -0.26 -1.2 0.04 0.21 1
Rnpc3 0.27 1.21 0.04 0.23 1
Rnpepll -0.47 -1.39 | 9.03E-04 0.02 1
Ro60 0.32 1.25| 1.27E-04 | 5.60E-03 1
Rock?2 0.32 1.25 | 4.44E-05 | 2.50E-03 0.83
Ror2 -0.85 -1.81 | 6.65E-04 0.02 1
Rpapl -0.42 -1.34 0.02 0.14 1
Rpe 0.27 1.21 | 4.28E-03 0.06 1
Rpgripll 0.22 1.16 0.02 0.15 1
Rpl10a -0.32 -1.25 | 1.26E-04 | 5.60E-03 1
Rpl14 -0.23 -1.17 | 6.74E-03 0.08 1
Rpl23a 0.19 1.14 0.02 0.12 1
Rpl26 0.27 1.2 | 6.74E-04 0.02 1
Rpl28 -0.17 -1.12 0.03 0.19 1
Rpl30 1 0.38 1.3 | 9.31E-04 0.02 1
Rpl31 0.22 1.17 | 7.21E-03 0.08 1
Rpl3114 -1.86 -3.63 | 7.41E-08 | 1.29E-05 1.39E-03
Rpl36a 1 0.54 1.45 | 4.08E-03 0.06 1
Rpl4 0.22 1.17 | 3.35E-03 0.05 1
Rplp0 -0.2 -1.15 | 8.86E-03 0.09 1
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Rplp2 -0.46 -1.37 | 3.96E-04 0.01 1
Rps1011 -0.69 -1.61 | 2.60E-06 | 2.63E-04 0.05
Rps15al4 1.68 3.21 | 3.33E-07 | 4.49E-05 6.26E-03
Rps18l11 -0.24 -1.18 | 4.99E-03 0.06 1
Rps19 -0.19 -1.14 0.03 0.17 1
Rps19bpl -0.37 -1.29 0.03 0.18 1
Rps20 1 0.25 1.19 | 2.31E-03 0.04 1
Rps25 0.22 1.16 | 9.13E-03 0.09 1
Rps29 1 -0.3 -1.23 | 3.37E-04 0.01 1
Rps3a 0.18 1.13 0.02 0.15 1
Rpsé4x 1 -0.39 -1.31 | 7.84E-04 0.02 1
Rps6ka3 0.32 1.25 | 2.86E-05 | 1.78E-03 0.54
Rps9 -0.33 -1.26 | 4.34E-05 | 2.48E-03 0.82
Rpusdl -0.6 -1.52 0.02 0.12 1
Rras -0.56 -1.48 | 4.82E-03 0.06 1
Rrm2 0.49 1.41 0.05 0.24 1
Rsrel 0.18 1.13 0.05 0.23 1
Rsrc2 0.28 1.22 0.02 0.15 1
RT1-Bb 0.76 1.69 | 2.88E-06 | 2.82E-04 0.05
RT1-CE15 1.3 247 | 8.64E-03 0.09 1
Rtkn -0.29 -1.22 | 6.06E-04 0.02 1
Rin2 -0.26 -1.2 0.03 0.19 1
Rtn4 0.22 1.17 0.05 0.24 1
Rtn4r -0.57 -1.48 0.01 0.1 1
Rusf1 -0.29 -1.22 0.03 0.2 1
Rxrb -0.32 -1.25 0.02 0.13 1
Rybp 0.19 1.14 0.04 0.2 1
S100al -0.58 -1.49 0.02 0.14 1
S100al0 0.16 1.11 0.04 0.22 1
S100a4 -0.28 -1.21 0.03 0.18 1
S100a6 -0.19 -1.14 0.02 0.14 1
S100a9 -0.97 -1.96 0.04 0.21 1
S100b -0.26 -1.2 0.02 0.14 1
S100pbp 0.2 1.15 0.02 0.16 1
Samdl11 0.39 1.31 0.02 0.14 1
Sars2 -0.55 -1.46 | 8.56E-03 0.09 |
Satl 0.19 1.14 0.04 0.2 1
Scap -0.2 -1.15 0.02 0.14 1
Scaper 0.24 1.18 | 4.94E-03 0.06 1
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Scg2 0.35 1.27 | 2.08E-03 0.04 1
Schipl 0.18 1.13 0.03 0.19 1
Scn3a 0.51 142 | 2.48E-04 | 8.79E-03 1
Scn3b 0.38 1.3 1.58E-03 0.03 1
ScnSa -0.87 -1.82 0.04 0.21 1
Scn8a -0.19 -1.14 0.01 0.1 1
Scn9a 0.34 1.27 | 2.40E-03 0.04 1
Sco2 -0.58 -1.49 0.03 0.19 1
Scrib -0.31 -1.24 0.01 0.1 1
Scube3 -0.6 -1.52 0.02 0.15 1
Scx -0.57 -1.48 0.03 0.17 1
Sdhb -0.25 -1.19 | 2.46E-03 0.04 1
Secl3 0.22 1.17 | 9.84E-03 0.1 1
Sec23ip 0.18 1.14 0.04 0.22 1
Sec24b -0.19 -1.14 0.03 0.17 1
Sec62 0.26 1.2 | 8.24E-04 0.02 1
Sec63 0.24 1.18 | 3.06E-03 0.05 1
Selenof 0.16 1.12 0.04 0.22 1
Selenom -0.41 -1.33 | 5.88E-04 0.02 1
Selenop -0.2 -1.15| 7.63E-03 0.08 1
Selenot 0.26 1.2 0.02 0.15 1
Sema5Sb -0.98 -1.97 | 1.40E-03 0.03 1
Semab6c -0.52 -1.44 0.01 0.1 1
Senpl8 3.11 8.61 0.03 | NaN 1
Senp6 0.18 1.14 0.02 0.14 1
Septin2 0.17 1.12 0.04 0.2 1
Septin4 -0.22 -1.16 0.01 0.1 1
Septin7 0.27 1.21 0.02 0.12 1
Septin8 0.18 1.13 0.02 0.16 1
Serbpl 0.2 1.15 | 9.24E-03 0.09 1
Serf2 0.17 1.12 0.04 0.22 1
Serincl 0.23 1.18 0.04 0.21 1
Serpl 0.25 1.19 0.04 0.21 1
Serp2 -0.62 -1.54 | 5.53E-04 0.01 1
Serpinblb 1.13 2.18 | 5.81E-08 | 1.05E-05 1.09E-03
Serpine3 2.89 7.42 0.04 | NaN 1
Sestdl 0.38 1.3 | 9.47E-06 | 7.45E-04 0.18
Setd2 0.21 1.15 | 9.28E-03 0.09 1
Sf3b5 -0.29 -1.23 0.03 0.18 1
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Sfrl 0.32 1.25 | 7.77E-03 0.08 1
Sfip2 -1.35 2.54 | 4.69E-03 0.06 1
Sfxnl 0.19 1.14 0.02 0.16 1
Sgcb 0.26 1.2| 1.70E-03 0.03 1
Sgipl 0.23 1.17 | 4.52B-03 0.06 1
Sgpp2 0.3 -1.23 0.02 0.14 1
Sh3bgrl 0.36 1.29 | 3.48E-06 | 3.34E-04 0.07
Sh3d19 0.18 1.13 0.03 0.17 1
Sh3gl2 -0.38 -1.3 | 8.94E-06 | 7.18E-04 0.17
Sh3glbl 0.29 1.23 0.01 0.11 1
Sh3glb2 -0.35 -1.27 | 6.56E-05 | 3.37E-03 1
Shank1 -0.64 -1.55| 2.56E-06 | 2.62E-04 0.05
Shank3 -0.32 -1.25 0.03 0.19 1
Shoc?2 0.18 1.13 0.03 0.18 1
Shin1 0.33 1.25 | 8.21E-03 0.09 1
Sirtl 0.36 1.28 | 7.63E-03 0.08 1
Skap2 0.33 1.26 0.02 0.15 1
Skint10 1.87 3.66 0.02 | NaN 1
Skor2 -0.55 -1.47 | 2.74E-03 0.04 1
Slain2 0.19 1.14 0.03 0.18 1
Slc12a7 -0.18 -1.13 0.04 0.23 1
Slc13a3 -0.47 -1.38 0.04 0.2 1
Slc15a4 0.32 1.25 0.02 0.13 1
Slc16a3 1.6 -3.03 0.01 0.1 1
Slc17a6 0.35 1.27 | 2.34E-03 0.04 1
Slc1a4 0.2 -1.15 0.02 0.15 1
Slc25al -0.33 -1.26 | 7.19E-03 0.08 1
Slc25a12 -0.24 -1.18 | 2.48E-03 0.04 1
Slc25a19 -0.31 -1.24 0.03 0.2 1
Slc25a25 -0.27 -1.21 0.03 0.17 1
Slc25a30 0.27 1.21 0.03 0.2 1
Slc2524 0.2 1.15| 9.74E-03 0.09 1
Slc25242 -0.47 -1.38 0.02 0.16 1
Slc25a5 -0.19 -1.14 0.02 0.14 1
Slc25a6 -2.46 -5.51 0.03 | NaN 1
Slc27al -0.34 -1.26 | 5.37E-03 0.07 1
Slc27a3 -0.53 -1.45 | 7.85E-03 0.08 1
Slc2a3 0.3 1.23 0.01 0.1 1
Slc2a8 -0.44 -1.36 | 5.81E-03 0.07 1
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Slc37a4 -0.3 -1.23 0.03 0.19 1
Slc39al10 0.17 1.12 0.04 0.23 1
Slc3al -0.94 -1.92 | 6.95E-03 0.08 1
Slc41a2 0.19 1.14 0.03 0.17 1
Slc45a4 -0.23 -1.18 0.01 0.1 1
Slc4a2 -0.27 -1.21 | 1.49E-03 0.03 1
Slc4a4 -0.19 -1.14 0.02 0.13 1
Slc4a7 0.42 1.34 | 2.22E-03 0.04 1
Slc5a3 0.16 1.11 0.05 0.24 1
Slc7a2 -0.29 -1.22 0.03 0.17 1
Slc8bl -0.4 -1.32 | 9.85E-03 0.1 1
Slc9al -0.39 -1.31 | 1.37E-03 0.03 1
Slc9a3rl -0.21 -1.15 0.01 0.12 1
Slc9as -0.91 -1.87 | 2.81E-03 0.04 1
Slc9a6 0.23 1.17 | 4.72E-03 0.06 1
Slco2al -0.86 -1.82 | 8.68E-04 0.02 1
Slco5al -0.38 -1.3 | 3.86E-05 | 2.23E-03 0.72
SIf2 0.27 1.2 0.03 0.17 1
Slirp 0.39 1.31 ] 9.77E-03 0.09 1
Slit3 -0.31 -1.24 | 1.45E-03 0.03 1
Slitrk2 0.23 1.18 | 3.66E-03 0.05 1
Slitrk3 -0.21 -1.16 0.01 0.1 1
Slk 0.43 1.35] 9.00E-08 | 1.50E-05 1.69E-03
Slmap 0.16 1.12 0.05 0.24 1
Sltm 0.18 1.13 0.04 0.21 1
Smad?2 0.21 1.16 0.01 0.11 1
Smagp 1.59 3.01 | 3.87E-04 0.01 1
Smap1 0.29 1.23 | 2.13E-04 | 8.08E-03 1
Smarcal 0.38 1.3 | 3.93E-03 0.05 1
Smarca5 0.26 1.2 | 8.49E-04 0.02 1
Smc4 0.35 1.27 | 3.59E-03 0.05 1
Smc5 0.31 1.24 0.01 0.1 1
Smc6 0.37 1.3 | 8.55E-06 | 6.94E-04 0.16
Smdt1 -0.49 -1.4 | 9.55E-08 | 1.56E-05 1.79E-03
Smim27 -0.57 -1.49 0.03 0.19 1
Smim29 -0.41 -1.33 | 4.46E-03 0.06 1
Smo -0.38 -1.3 0.01 0.1 1
Smocl -1.48 -2.79 | 7.79E-08 | 1.34E-05 1.46E-03
Smpd3 0.26 1.2 ] 3.67E-03 0.05 1
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Snph -0.3 -1.23 0.02 0.12 1
Snrnp70 0.16 112 0.05 0.24 1
Snrpb -0.28 122 0.03 0.19 1
Snrpb2 0.32 1.25 0.01 0.12 1
Snrpc -1.59 3| 4.65E-04 0.01 1
Snrpell 0.59 1.51 | 3.08E-03 0.05 1
Snrpg_1 531 39.62 0.04 | NaN 1
Snx16 0.26 1.2 0.04 0.2 1
Snx|8 0.17 1.13 0.04 0.23 1
Snx2 0.32 1.25| 5.95E-03 0.07 1
Snx21 -0.26 ‘1.2 0.05 0.24 1
Snx33 -0.39 131 | 7.52E-03 0.08 1
Snx6 0.22 1.16 | 6.16E-03 0.07 1
Socs3 1.17 2.26 | 2.76E-06 | 2.72E-04 0.05
Socs4 0.21 1.16 0.02 0.14 1
Sod2 0.28 1.21| 2.61E-04 | 9.06E-03 1
Sorbs2 0.4 1.32 | 9.80E-03 0.09 1
Sorll 0.2 _1.15 | 8.30E-03 0.09 1
Sowaha -1.43 2.7 0.04 0.21 1
Sox10 -0.29 -1.22 0.01 0.12 1
Sox13 -0.4 -1.32 | 4.29E-03 0.06 1
Sox18 1.1 .14 0.01 0.1 1
Sox3 ‘113 2.19 0.04 0.23 1
Spart 0.19 1.14 0.03 0.17 1
Spatal? -1.57 -2.96 0.02 0.14 1
Spata24 _1.07 22.09 0.03 0.18 1
Spata32 -1.94 -3.84 | 3.03E-04 0.01 1
Spata$ 0.3 1.23 0.03 0.19 1
Spata5l1 -0.76 1.7 0.04 0.23 1
Spesl -0.19 114 0.05 0.23 1
Spes3 0.33 1.26 | 5.90E-03 0.07 1
Speg -0.33 -1.26 0.02 0.12 1
Spem! -0.77 1.7 0.04 0.23 1
Sphk1 -0.44 _1.36 0.03 0.18 1
Sphk?2 -0.51 -1.43 | 8.49E-05 | 4.16E-03 1
Sphkap 0.2 1.15 0.02 0.13 1
Spint1 -0.94 -1.91 | 9.71E-03 0.09 1
Spnsl -0.34 _1.26 0.01 0.11 1
Spns2 -0.47 -1.38 0.02 0.14 1
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Spopl 0.3 1.23 0.03 0.19 1
Sppl 0.47 1.39 | 2.67E-05 | 1.70E-03 0.5
Spredl 0.29 1.22 | 3.47E-04 0.01 1
Spryd3 -0.16 -1.12 0.05 0.24 1
Sptbn4 -0.25 -1.19 0.04 0.23 1
Srebfl -0.37 -1.29 | 3.09E-03 0.05 1
Srgapl 0.23 1.18 | 3.32E-03 0.05 1
Srgn -0.41 -1.33 0.05 0.23 1
Sri 0.18 1.13 0.03 0.17 1
Srp14 0.34 1.27 | 3.67E-03 0.05 1
Srsf10 0.26 1.2 0.03 0.19 1
Srsfl 1 0.18 1.14 0.04 0.22 1
Srsfl2 -0.65 -1.57 0.02 0.15 1
Srsf6 0.21 1.15 0.01 0.1 1
Ss1812 -0.39 -1.31 0.04 0.23 1
Ssb 0.43 1.34 | 1.25B-07 | 1.95B-05| 2.36E-03
Ssbp4 -0.35 -1.27 0.01 0.11 1
Ssrl 0.19 1.14 0.02 0.13 1
Ssr3 0.31 1.24 | 1.67E-04 | 6.87E-03 1
Ssrpl 0.16 1.12 0.05 0.24 1
Ssx2ip 0.41 1.33 | 5.82E-04 0.02 1
St71 0.33 1.26 | 6.56E-04 0.02 1
Stabl -0.51 -1.42 | 1.11E-04 | 5.10E-03 1
Stagl 0.27 1.21 | 2.26E-03 0.04 1
Stag? 0.28 1.22 | 5.17E-04 0.01 1
Stapl 1.27 2.41 0.02 0.16 1
Stat5a -0.37 ‘1.3 0.04 0.22 1
Stel 0.7 1.63 0.04 0.2 1
Steap4 0.32 1.25 0.02 0.13 1
Stk32a 0.83 1.77 | 6.47E-03 0.07 1
Stmn!1 0.32 1.25 | 4.83E-05 | 2.63E-03 0.91
Stmn2 0.37 1.29 | 9.44E-04 0.02 1
Stoml2 -0.29 -1.22 0.04 0.2 1
Stpg2 1.2 2.3 0.01 0.1 1
Stra6 -0.8 -1.74 | 7.25E-03 0.08 1
Strada -0.34 -1.27 0.02 0.12 1
Strbp 0.18 1.13 0.02 0.16 1
Strn3 0.18 1.14 0.03 0.18 1
Sts -0.39 -1.31 0.02 0.14 1
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Stx11 0.37 1.29 0.02 0.16 1
Stx17 0.36 1.28 | 7.25E-03 0.08 1
Stx3 1.03 2.04 | 1.20E-07 | 1.89E-05 2.26E-03
Stx7 0.23 1.17 | 3.06E-03 0.05 1
Subl 2 0.31 1.24 | 6.80E-03 0.08 1
Sucla2 0.24 1.18 0.04 0.21 1
Suco 0.21 1.16 0.01 0.1 1
Sultlal -0.47 -1.38 0.01 0.12 1
Sult2b1 -0.88 -1.84 0.02 0.16 1
Sumol 0.27 1.2 0.03 0.17 1
Sun2 -0.18 -1.13 0.03 0.18 1
Supt6h 0.19 1.14 0.01 0.11 1
Suzl2 0.29 1.22 | 5.85E-04 0.02 1
Sv2a -0.39 -1.31 0.01 0.1 1
Svip 0.21 1.15 0.01 0.1 1
Svop -0.3 -1.23 0.03 0.18 1
Swtl 0.28 1.21 0.04 0.2 1
Sycp2 0.86 1.81 0.02 0.15 1
Sympk -0.2 -1.15 0.02 0.13 1
Syn3 -0.34 -1.27 | 6.33E-03 0.07 1
Syncrip 0.28 1.22 | 4.04E-04 0.01 1
Synpr 0.33 1.26 | 3.53E-03 0.05 1
Syp -0.2 -1.15 | 8.31E-03 0.09 1
Sytl2 -0.5 -1.41 0.04 0.2 1
Sytl2 0.21 1.16 | 7.01E-03 0.08 1
Syvnl -0.33 -1.26 | 8.61E-03 0.09 1
Tacstd2 3.11 8.61 0.03 | NaN 1
Tafll -0.45 -1.37 | 1.57E-03 0.03 1
Tafl2 0.36 1.28 | 7.42E-03 0.08 1
Taf6 -0.23 -1.17 0.03 0.17 1
Tafa2 -0.23 -1.17 0.02 0.13 1
Tafa4 0.59 1.5] 9.51E-03 0.09 1
Taok1 0.28 1.21 | 3.19E-04 0.01 1
Tardbp 0.16 1.12 0.04 0.22 1
Tars2 -0.44 -1.36 | 1.86E-03 0.03 1
Tasor 0.26 1.2 | 1.70E-03 0.03 1
Tax1bpl 0.19 1.14 0.01 0.12 1
Tbcldl3 -0.18 -1.13 0.05 0.23 1
Tbcec -0.52 -1.43 | 8.22E-04 0.02 1
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Tbllxrl 0.25 1.19 | 1.94E-03 0.03 1
Tbpll 1 0.31 1.24 0.02 0.16 1
Tbx3 -0.37 -1.29 0.01 0.1 1
Tc2n 0.55 1.46 | 3.64E-03 0.05 1
Tcea2 -0.29 -1.23 0.02 0.14 1
Tceal8 0.19 1.14 0.03 0.17 1
Tceal9 0.3 1.23 0.01 0.12 1
Tcf21 2.89 7.42 0.04 | NaN 1
Tcf711 -0.34 -1.27 0.01 0.11 1
Tdrd12 0.75 1.68 | 2.09E-03 0.04 1
Tdrd3 0.28 1.21 | 3.03E-03 0.05 1
Tdrd5 1.13 2.19 0.03 0.18 1
Tecr -0.23 -1.17 0.04 0.23 1
Tectb 2.51 5.71 0.03 | NaN 1
Tedcl -0.67 -1.59 | 2.37E-03 0.04 1
Tenml 0.42 1.34 | 7.21E-04 0.02 1
Tenm?2 -0.33 -1.25 | 6.38E-03 0.07 1
Tes 0.3 1.23 0.01 0.12 1
Tex264 -0.4 -1.32 | 1.63E-03 0.03 1
Tf -0.31 -1.24 0.01 0.11 1
Tfeb -0.56 -1.48 0.01 0.12 1
Tfrc 0.22 1.16 | 5.70E-03 0.07 1
Tgml 1.72 3.29 0.04 | NaN 1
Tgm?2 -0.38 -1.31 | 7.16E-03 0.08 1
Tgsl 0.29 1.22 0.04 0.2 1
Thbs4 -0.34 -1.27 0.01 0.1 1
Them6 -0.32 -1.24 | 8.98E-03 0.09 1
Thocl 0.47 1.39 | 3.28E-04 0.01 1
Thoc2 0.36 1.28 | 1.13E-05 | 8.46E-04 0.21
Thoc2l 0.21 1.16 0.01 0.12 1
Thoc7 0.33 1.26 0.01 0.1 1
Thtpa -0.19 -1.14 0.05 0.24 1
Ticam?2 0.89 1.85 0.04 0.22 1
Tifa 0.47 1.39 | 4.58E-03 0.06 1
Timm50 -0.41 -1.33 | 4.16E-03 0.06 1
Tipin 0.38 1.3 0.04 0.21 1
Tlcd2 -2.46 -5.51 0.03 | NaN 1
Tlcd3b -0.49 -1.4 | 1.55E-09 | 491E-07 2.91E-05
Tle5 -0.15 -1.11 0.04 0.23 1
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Tlr4 0.33 1.26 0.03 0.2 1
TIx2 -0.31 -1.24 0.02 0.15 1
TIx3 -0.27 -1.21 0.05 0.24 1
Tm2d2 -0.29 -1.22 0.02 0.14 1
Tm9sf3 0.29 1.23 | 2.11E-04 | 8.05E-03 1
Tma7 0.22 1.16 | 9.06E-03 0.09 1
Tmem106b 0.28 1.21 0.02 0.16 1
Tmem129 -0.33 -1.25 0.03 0.18 1
Tmem132e -0.21 -1.16 0.01 0.11 1
Tmem143 -0.44 -1.36 | 2.73E-03 0.04 1
Tmem150c -0.19 -1.14 0.03 0.18 1
Tmem158 -0.83 -1.78 | 3.24E-03 0.05 1
Tmem159 0.5 1.41 | 4.52E-04 0.01 1
Tmem163 -0.39 -1.31 | 8.32E-03 0.09 1
Tmem175 -0.39 -1.31 0.01 0.1 1
Tmem176a 0.25 1.19 | 1.25E-03 0.03 1
Tmem178a -0.71 -1.64 0.05 0.24 1
Tmem179 -0.32 -1.25| 6.01E-04 0.02 1
Tmem184b -0.27 -1.2 | 1.35E-03 0.03 1
Tmem196 -0.54 -1.45 0.04 0.22 1
Tmem205 -0.54 -1.46 | 6.92E-03 0.08 1
Tmem?229a -0.5 -1.42 | 4.18E-04 0.01 1
Tmem?25 -0.51 -1.42 | 1.64E-04 | 6.79E-03 1
Tmem?256 -0.61 -1.53 | 2.39E-03 0.04 1
Tmem?26 1.03 2.04 | 2.00E-09 | 6.05E-07 3.76E-05
Tmem33 0.2 1.15 0.01 0.1 1
Tmem41b 0.16 1.12 0.05 0.24 1
Tmem42 -0.51 -1.42 0.01 0.12 1
Tmem591 -0.31 -1.24 | 2.91E-04 | 9.79E-03 1
Tmem63b -0.19 -1.14 0.02 0.12 1
Tmem64 -0.81 -1.76 0.01 0.12 1
Tmemo65 0.26 1.2 | 1.15E-03 0.02 1
Tmem88 -1.18 -2.27 | 5.14E-03 0.06 1
Tmem8&b -0.44 -1.36 | 5.22E-04 0.01 1
Tmf1 0.22 1.17 | 5.03E-03 0.06 1
Tmlhe 0.34 1.27 0.04 0.21 1
Tmod?2 0.21 1.16 | 6.76E-03 0.08 1
Tmprssl1f 1.06 2.09 0.02 0.13 1
Tmtc2 0.25 1.19 | 4.27E-03 0.06 1
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Tmtc3 0.27 1.21 0.03 0.16 1
Tmubl -0.44 -1.36 0.03 0.19 1
Tmx1 0.29 1.22 | 7.67E-04 0.02 1
Tmx3 0.26 1.2 0.03 0.17 1
Tmx4 0.21 1.16 | 7.05E-03 0.08 1
Tnfaipl 0.17 1.12 0.05 0.24 1
Tnfaip813 1.29 244 | 1.97E-03 0.04 1
Tnfrsf21 0.23 1.17 0.05 0.23 1
Tnfrst9 1.03 2.05 0.03 0.18 1
Tnfsf12 -0.54 -1.45 | 9.32E-03 0.09 1
Tnik 0.6 1.52 | 2.57E-07 | 3.67E-05 4.84E-03
Tnk2 -0.23 -1.17 | 6.42E-03 0.07 1
Tnks2 0.16 1.12 0.04 0.22 1
Tnntl 1.8 3.49 | 3.56E-03 0.05 1
Tnpol 0.25 1.19 | 1.78E-03 0.03 1
Tnsl -0.23 -1.17 0.04 0.22 1
Togaraml 0.31 1.24 | 2.25E-04 | 8.27E-03 1
Tomlll 0.35 1.27 0.03 0.18 1
Tomm?20 0.24 1.18 | 3.60E-03 0.05 1
Tomm40 -0.33 -1.26 0.01 0.1 1
Tomm5 -0.2 -1.15 0.03 0.18 1
Tomm?70 0.26 1.2 | 5.85E-04 0.02 1
Topl 0.24 1.18 | 3.59E-03 0.05 1
Top2a 0.54 1.45| 7.10E-03 0.08 1
Top2b 0.21 1.15 0.01 0.1 1
Torlaip2 2 0.26 1.2 | 7.10E-03 0.08 1
Tox2 -0.37 -1.29 | 7.05E-03 0.08 1
Tp53il3 -0.88 -1.84 0.02 0.13 1
Tp53inp2 -0.26 -1.2 | 2.13E-03 0.04 1
Tpbgl -0.5 -1.41 0.02 0.14 1
Tpenl -0.41 -1.33 | 1.01E-06 | 1.16E-04 0.02
Tpgsl -0.33 -1.25 0.04 0.22 1
Tph2 0.44 1.36 0.01 0.1 1
Tpml 0.24 1.18 | 1.91E-03 0.03 1
Tpp2 0.28 1.21 | 4.71E-04 0.01 1
Tpr 0.25 1.19 | 1.17E-03 0.02 1
Tpral -0.35 -1.27 0.02 0.13 1
Tradd -1.13 -2.19 | 6.92E-04 0.02 1
Trafdl 0.19 1.14 0.04 0.22 1
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Traml 0.17 1.12 0.05 0.23 1
Trappcl4 -0.29 -1.22 0.02 0.13 1
Trappc2 0.24 1.18 | 3.72E-03 0.05 1
Trhr 1.16 2.24 0.04 0.23 1
Trim13 0.28 1.22 0.04 0.21 1
Trim24 0.25 1.19 | 6.09E-03 0.07 1
Trim54 1.76 3.39 0.01 | NaN 1
Trim56 0.33 1.26 | 6.14E-03 0.07 1
Trim59 0.61 1.53 0.02 0.15 1
Trim67 -0.42 -1.34 | 2.75E-03 0.04 1
Trim8 -0.21 -1.16 0.02 0.12 1
Tripl0 -0.35 -1.27 | 5.84E-03 0.07 1
Tripll 0.2 1.15 0.01 0.1 1
Trmtl3 0.59 1.51 | 5.66E-03 0.07 1
Trpal 0.69 1.61 | 7.75E-09 | 1.76E-06 1.46E-04
Trpml 2.33 5.01 0.05 | NaN 1
Trpm3 0.22 1.17 | 4.04E-03 0.06 1
Trpm7 0.22 1.16 | 6.59E-03 0.07 1
Tsc2 -0.18 -1.13 0.05 0.23 1
Tsc22d4 -0.29 -1.22 0.03 0.18 1
Tsfm -0.53 -1.44 | 4.67E-04 0.01 1
Tshz2 0.2 1.15 0.01 0.1 1
Tspanl2 0.25 1.19 0.03 0.19 1
Tspanl3 0.27 1.21 | 8.84E-04 0.02 1
Tspan2 0.5 141 | 4.16E-05 | 2.39E-03 0.78
Tspyl4 -0.2 -1.15 | 8.71E-03 0.09 1
Tst -0.61 -1.52 | 1.46E-03 0.03 1
Ttbk2 0.17 1.13 0.03 0.17 1
Ttc28 -0.33 -1.25 0.01 0.11 1
Ttc3 0.23 1.17 0.04 0.23 1
Ttc37 0.22 1.17 ] 5.58E-03 0.07 1
Ttc9b -0.34 -1.26 0.03 0.18 1
Ttil -0.31 -1.24 0.02 0.15 1
Tuba4a -0.18 -1.13 0.02 0.14 1
Tuba8 -0.74 -1.67 0.04 0.22 1
Tubb6 0.64 1.56 | 3.58E-04 0.01 1
Tubgl -0.41 -1.33 | 8.21E-06 | 6.71E-04 0.15
Tubg?2 -0.43 -1.34 | 5.30E-03 0.07 1
Twil 0.38 1.3 | 1.63E-03 0.03 1
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Txndc5 -0.27 -1.21 0.03 0.17 1
Txndc9 0.4 1.32 | 1.48E-03 0.03 1
Txnip -0.32 -1.25 | 7.03E-03 0.08 1
Txnrd1 0.2 1.15 0.01 0.1 1
Tysnd1 -0.47 -1.38 0.04 0.21 1
U2surp 0.22 1.17 | 6.63E-03 0.08 1
Uba3 0.19 1.14 0.02 0.16 1
Ubab 0.23 1.17 | 4.30E-03 0.06 1
Ubac2 -0.34 -1.27 0.01 0.12 1
Ubaldl -0.28 -1.21 0.04 0.21 1
Ubash3a -3.27 -9.62 | 3.83E-03 | NaN 1
Ube2d1 0.21 1.15 0.03 0.19 1
Ube2d2 0.16 1.12 0.04 0.22 1
Ube2d3 0.19 1.14 0.01 0.12 1
Ube2gl 0.31 1.24 0.01 0.1 1
Ube2h 0.18 1.14 0.02 0.15 1
Ube2k 0.25 1.19 | 1.52E-03 0.03 1
Ube2o0 -0.23 -1.18 | 2.72E-03 0.04 1
Ube2q2 0.24 1.18 0.04 0.23 1
Ube2qll -0.38 -1.3 | 3.20E-03 0.05 1
Ube2s -0.33 -1.26 0.01 0.11 1
Ube3a 0.17 1.13 0.03 0.18 1
Ube3b -0.26 -1.2 ] 1.09E-03 0.02 1
Ube4a 0.19 1.14 0.01 0.12 1
Ubl4a -0.39 -1.31 0.03 0.17 1
Ubl7 -0.47 -1.38 | 1.73E-04 | 7.03E-03 1
Ubqln4 -0.31 -1.24 0.01 0.12 1
Ubxn8§ 0.35 1.28 0.01 0.12 1
Uchl5 0.29 1.23 0.02 0.16 1
Ucn 4.94 30.61 0.04 | NaN 1
Ugdh 0.3 1.23 0.03 0.18 1
Ugp2 0.29 1.22 0.02 0.13 1
Ulk1 -0.25 -1.19 0.04 0.23 1
Uncl3c 0.3 1.23 0.01 0.11 1
Uncl13d -0.79 -1.73 0.01 0.11 1
Unc50 -0.33 -1.26 0.02 0.13 1
Upf3b 0.33 1.25 0.01 0.12 1
Uprt 0.27 1.2 0.03 0.18 1
Uqcerl0 -0.21 -1.16 0.03 0.17 1
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Ugerb 2 -0.2 -1.15 0.02 0.12 1
Ugcre2 0.16 1.12 0.05 0.23 1
Uril 0.26 1.19 | 6.64E-03 0.08 1
Uspl 0.28 1.21 0.05 0.24 1
Uspl4 0.36 1.28 | 1.65E-03 0.03 1
Uspl5 0.17 1.13 0.03 0.18 1
Uspl6 0.35 1.28 | 6.39E-03 0.07 1
Uspl9 -0.24 -1.18 | 4.60E-03 0.06 1
Usp20 -0.18 -1.13 0.03 0.18 1
Usp21 -0.41 -1.33 | 7.66E-03 0.08 1
Usp25 0.26 1.2 | 1.72E-03 0.03 1
Usp32 0.19 1.14 0.01 0.11 1
Usp33 0.35 1.28 | 7.24E-06 | 6.29E-04 0.14
Usp34 0.19 1.14 0.01 0.12 1
Usp45 0.18 1.13 0.04 0.22 1
Usp9x 0.24 1.18 0.03 0.2 1
Ust -0.38 -1.3 | 2.40E-03 0.04 1
Vasn -0.58 -1.49 | 3.47E-03 0.05 1
Vom?2rl8 2.96 7.79 | 9.47E-03 | NaN 1
Vom2r44 0.6 1.52 0.03 0.18 1
Vpsl3a 0.3 1.23 | 1.17E-04 | 5.29E-03 1
Vpsl3c 0.25 1.19 | 8.12E-04 0.02 1
Vps25 -0.23 -1.17 | 6.27E-03 0.07 1
Vps35 0.23 1.17 | 3.01E-03 0.05 1
Vps4b 0.16 1.12 0.05 0.24 1
Vstm2a -0.32 -1.25 0.04 0.21 1
Vstm?2l -0.47 -1.38 | 1.43E-03 0.03 1
Vwa7 -0.36 -1.28 | 8.59E-06 | 6.94E-04 0.16
Vwag -0.17 -1.12 0.05 0.23 1
Wac 0.23 1.17 | 3.88E-03 0.05 1
Wapl 0.19 1.14 0.02 0.16 1
Washc4 0.24 1.18 | 2.50E-03 0.04 1
Whbpll -0.23 -1.17 0.01 0.11 1
Whbp2 -0.27 -1.21 0.02 0.13 1
Wbp4 0.24 1.18 | 4.89E-03 0.06 1
Wdrl 0.18 1.13 0.02 0.15 1
Wdrl2 0.33 1.26 0.03 0.17 1
Wdr35 0.28 1.21 0.03 0.19 1
Wdr44 0.18 1.13 0.04 0.21 1
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Wdr46 -0.3 -1.23 0.04 0.21 1
Wdr90 -0.52 -1.43 0.04 0.21 1
Wdtcl -0.24 -1.18 0.05 0.24 1
Wipf2 -0.5 -1.42 | 4.11E-04 0.01 1
Wiz -0.27 -1.2 0.03 0.19 1
Wm 0.22 1.16 0.02 0.15 1
Xdh 0.49 1.4 0.02 0.12 1
Xiap 0.26 1.19 | 4.29E-03 0.06 1
Xkr4 0.3 1.23 0.03 0.2 1
Xpol 0.28 1.22 | 3.54E-04 0.01 1
Yars2 -0.68 -1.61 0.01 0.11 1
Yiflb -0.5 -1.42 | 2.49E-04 | 8.79E-03 1
Ymelll 0.29 1.23 | 2.18E-04 | 8.12E-03 1
Ypel3 -0.38 -1.3 | 1.24E-03 0.03 1
Ythdc2 0.45 1.37 | 2.36E-04 | 8.48E-03 1
Ythdf3 0.26 1.2 ] 1.32E-03 0.03 1
Zbed4 0.41 1.32 | 3.53E-03 0.05 1
Zbpl 1.24 2.37 0.03 0.19 1
Zbtb33 0.28 1.21 0.03 0.2 1
Zbtb38 0.29 1.22 | 3.08E-04 0.01 1
Zbtb4 -0.18 -1.13 0.03 0.18 1
Zbtb6 0.28 1.22 0.03 0.19 1
Zbtb7a -0.29 -1.22 0.02 0.15 1
Zc3h10 0.19 1.14 0.02 0.13 1
Zc3hlla 0.17 1.12 0.03 0.17 1
Zc3hl14 0.28 1.21 | 9.37E-04 0.02 1
Zc3hl5 0.25 1.19 0.03 0.19 1
Zc3h7a 0.26 1.19 0.04 0.22 1
Zc4h2 0.3 1.23 0.03 0.17 1
Zcchel8 0.2 1.15] 9.23E-03 0.09 1
Zcchc7 0.27 1.2 | 4.39E-03 0.06 1
Zdbf2 0.72 1.64 | 7.08E-03 0.08 1
Zdhhc20 0.35 1.28 | 4.59E-03 0.06 1
Zdhhc8 -0.45 -1.37 | 2.81E-04 | 9.54E-03 1
Zebl 0.23 1.17 | 4.21E-03 0.06 1
Zerl -0.34 -1.26 | 4.48E-04 0.01 1
Zfand3 -0.2 -1.15 0.02 0.15 1
ZfandS5 0.25 1.19 | 1.96E-03 0.04 1
Zfand6 0.27 1.21 0.03 0.18 1
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Zfc3hl 0.23 1.18 | 3.72E-03 0.05 1
Zthx4 0.25 1.19 0.05 0.23 1
Zfpl133 0.35 1.28 0.01 0.11 1
Zfpl148 0.17 1.13 0.04 0.23 1
Zfp160 0.32 1.25 0.01 0.12 1
Z{p229 0.34 1.27 | 9.87E-03 0.1 1
Z{p26 0.25 1.19 ] 5.01E-03 0.06 1
Z{p280c 0.39 1.31 | 3.53E-03 0.05 1
Z1p280d 0.29 1.22 0.02 0.14 1
Z{p292 0.2 1.15 0.02 0.13 1
Zfp317 0.26 1.2 0.05 0.24 1
Z{p322a 0.38 1.3 ] 3.34E-03 0.05 1
Z1p329 0.3 1.23 0.02 0.14 1
Z{p330 0.31 1.24 0.03 0.17 1
Z1p347 0.24 1.18 | 3.52E-03 0.05 1
Zfp367 0.71 1.64 | 8.96E-08 | 1.50E-05 1.68E-03
Z1p384 -0.25 -1.19 | 8.56E-03 0.09 1
Z{p385a -0.45 -1.37 | 2.09E-04 | 8.02E-03 1
Z{p386 0.39 1.31 ] 1.16E-03 0.02 1
Z{p39 0.35 1.28 0.05 0.24 1
Zfp423 -0.38 -1.3 | 2.71E-03 0.04 1
Zfp451 0.23 1.17 | 6.03E-03 0.07 1
Zfp51 1 0.46 1.38 | 6.52E-03 0.07 1
Zip512b -0.36 -1.29 | 7.25E-03 0.08 1
Z{p52 0.49 141 | 4.49E-03 0.06 1
Z{p53 0.4 1.32 0.03 0.18 1
Zfp54 0.51 142 1.77E-04 | 7.13E-03 1
Zfp541 -1.67 -3.18 0.03 | NaN 1
Z1p563 0.39 1.31 0.03 0.2 1
Z{p583 0.36 1.28 0.02 0.16 1
Z{p605 0.42 1.34 | 2.23E-03 0.04 1
Z{p606 0.34 1.26 0.01 0.12 1
Zfp612 0.18 1.14 0.03 0.18 1
Z{p62 0.3 1.23 0.02 0.12 1
Z{p622 0.29 1.22 | 1.79E-04 | 7.15E-03 1
Zfp655 0.27 1.2 | 2.26E-03 0.04 1
Z{p667 0.4 1.32 0.05 0.23 1
Z{p668 -0.49 -1.41 0.04 0.23 1
Z{p703 -0.26 -1.2 0.05 0.24 1
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Zfp70911 0.31 1.24 0.01 0.1 1
Zfp712 0.48 14| 1.61E-04 | 6.75E-03 1
Z{p729a 0.45 1.37 | 4.48E-04 0.01 1
Zfp748 1 0.27 1.2 0.05 0.23 1
Zfp748 2 0.36 1.28 | 2.14E-04 | 8.08E-03 1
Zfp758 0.47 1.38 | 3.65E-03 0.05 1
Zfp770 0.28 1.21 0.03 0.19 1
Zfp771 -0.34 -1.27 0.01 0.1 1
Zfp780b 0.32 1.25 0.02 0.16 1
Z{p810 0.24 1.18 0.04 0.22 1
Z{p846 0.25 1.19 0.04 0.21 1
Z{p87 0.41 1.33 | 7.27E-03 0.08 1
Zp871 0.16 1.11 0.04 0.23 1
Z{p875 0.31 1.24 0.02 0.14 1
Zfp91 0.21 1.16 | 7.54E-03 0.08 1
Z{p938 0.37 1.3 0.01 0.1 1
Z1p943 0.45 1.37 | 1.70E-03 0.03 1
Z{p949 0.42 1.34 | 2.27E-03 0.04 1
Z{p950 0.35 1.27 | 9.90E-03 0.1 1
Z{p955a 0.4 1.32 0.01 0.1 1
Z1p958 1 0.31 1.24 | 1.41E-03 0.03 1
Zfp958l1 0.34 1.27 0.04 0.2 1
Zfpml -0.33 -1.26 0.02 0.16 1
Zfr2 -0.31 -1.24 0.03 0.18 1
Zfta -0.45 -1.36 | 1.08E-03 0.02 1
Zfx 0.26 1.2 0.03 0.2 1
Zhx1 0.26 1.19 | 1.27E-03 0.03 1
Zmiz2 -0.32 -1.25 | 6.63E-03 0.08 1
Zmym5 0.34 1.27 | 6.66E-03 0.08 1
Zmynd11 0.18 1.13 0.03 0.18 1
Znfx1 0.17 1.12 0.04 0.23 1
Znhit2 -0.39 -1.31 0.05 0.24 1
Znrd2 -0.33 -1.26 0.01 0.11 1
Zscan26 0.18 1.13 0.04 0.22 1
Zswiml -0.47 -1.39 0.01 0.1 1
Zswim§ -0.28 -1.21 | 9.92E-04 0.02 1
Zw10 0.35 1.27 | 8.80E-03 0.09 1
Zyx -0.35 -1.27 | 6.56E-03 0.07 1
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Table A3.7. Master list of differentially expressed genes between Male CCI vs Naive samples

with a p-value < 0.05 and a fold change greater than +1

Log: fold Fold FDR p-

Name change change P-value value Bonferroni
1500009L16Rik -0.32 -1.25 0.05 0.54 1
A3galt2 0.15 1.11 0.04 0.5 1
AABRO07007905.2 -2.48 -5.57 0.03 0.44 1
AABRO07015812.1 -0.17 -1.13 0.04 0.49 1
AABRO07017902.1 1.62 3.08 0.01 0.27 1
AABR07028769.1 -0.22 -1.16 | 2.54E-03 0.11 1
AABR07030861.1 -0.37 -1.29 | 2.78E-03 0.12 1
AABRO07041778.1 0.46 1.37 0.02 0.36 1
AABR07045032.1 -0.7 -1.62 0.03 0.44 1
AABR07051787.1 0.42 1.34 | 9.40E-03 0.25 1
AABR07057196.1 0.83 1.78 | 1.29E-04 0.01 1
AABR07059632.3 0.32 1.25 0.03 0.43 1
AABR07060610.1 2.85 7.23 | 1.22E-05 | 1.91E-03 0.23
AABR07062138.2 0.96 1.95 0.02 0.39 1
AABR07062154.1 -1.11 -2.16 0.02 0.36 1
AABR07071000.1 -1.14 -2.2 | 3.96E-04 0.03 1
AABRO07071198.1 1.44 2.71 0.02 0.42 1
Abcb9 -0.4 -1.32 | 7.10E-04 0.04 1
Abcg3 2.2 4.6 0.02 0.36 1
Abi3bp 0.24 1.18 0.02 0.4 1
ACI21415.1 0.82 1.77 0.05 0.54 1
ACI129365.1 2.04 4.12 | 2.48E-04 0.02 1
Acbd4 -0.38 -1.31 0.04 0.52 1
Ace2 0.72 1.65 | 4.55E-06 | 8.62E-04 0.09
Acer2 -0.47 -1.39 | 5.76E-03 0.18 1
Ackr3 0.54 1.45 | 6.36E-05 | 7.16E-03 1
Acrbp -0.33 -1.26 0.01 0.31 1
Actn2 -1.57 -2.97 | 1.16E-04 0.01 1
Adamts] 0.38 1.3 ] 1.09E-03 0.06 1
Adamts20 -0.35 -1.27 | 2.43E-05 | 3.32E-03 0.46
Adamts5 0.24 1.18 | 1.84E-03 0.09 1
Adamtsl1 -0.36 -1.28 | 2.89E-03 0.12 1
Adamtsl3 0.36 1.28 | 2.32E-03 0.1 1
Adgrbl -0.24 -1.18 | 4.73E-03 0.16 1
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Adgrel 0.4 1.32 0.03 0.48 1
Adgrfl 2.33 5.03 | 1.28E-03 0.07 1
Adhfel -0.81 -1.76 0.04 0.53 1
Ado -0.29 -1.22 | 2.57E-04 0.02 1
Adprh -0.27 -1.2 0.03 0.44 1
Adrala -0.55 -1.47 0.02 0.35 1
Adrml -0.2 -1.15 0.02 0.33 1
Adssll -1.26 -2.4 | 441E-03 0.16 1
Afdn 0.19 1.14 0.01 0.26 1
Akap5 0.82 1.77 | 3.55E-03 0.14 1
Aldhla2 1.33 2.52 | 6.97E-09 | 4.15E-06 1.32E-04
Alpk3 -1.5 -2.83 | 1.28E-03 0.07 1
Ampdl -1.52 -2.87 | 6.09E-04 0.04 1
Ankrd23 -1.2 -2.3 | 3.42E-03 0.13 1
Ankrd33b 0.66 1.58 0.03 0.45 1
Ankrd60 1.14 2.21 0.02 0.35 1
Ankrd63 3.19 9.13 0.02 0.37 1
Anol -0.34 -1.27 0.03 0.46 1
Ano5 -0.9 -1.86 0.05 0.54 1
Ano7 -3.01 -8.04 0.03 0.45 1
Ano8 -0.16 -1.12 0.05 0.55 1
Anxa3 0.42 1.33 0.02 0.35 1
Anxa8 0.99 1.99 | 3.95E-05 | 4.81E-03 0.75
Aox4 0.31 1.24 0.02 0.35 1
Aplnr 0.59 1.51 | 4.90E-03 0.17 1
Apobecl 0.94 1.91 0.03 0.46 1
Apobec2 -1.04 -2.05 0.04 0.52 1
Apoe -0.15 -1.11 0.03 0.44 1
Apol3 0.87 1.83 0.01 0.26 1
Arc -0.73 -1.66 0.04 0.52 1
Arhgap10 0.2 1.15 0.02 0.37 1
Arhgap19 -0.2 -1.15 0.01 0.3 1
Arhgap20 0.3 1.23 0.03 0.44 1
Arhgap25 0.43 1.34 0.02 0.41 1
Arhgap29 0.49 1.41 | 1.62E-05 | 2.37E-03 0.31
Arhgap39 -0.28 -1.22 | 9.37E-05 | 9.73E-03 1
Arhgef10 -0.16 -1.11 0.03 0.48 1
Arhgef18 0.33 1.25 0.04 0.49 1
AridSb 0.17 1.12 0.05 0.54 1
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Armh4 0.17 1.13 0.03 0.48 1
Arntl 0.38 1.3 0.02 0.32 1
Arpp21 -0.19 -1.14 0.03 0.45 1
Arsi 1.23 2.35 | 2.59E-03 0.11 1
Arvcf -0.21 -1.15 0.01 0.31 1
Asap3 0.39 1.31 | 3.31E-03 0.13 1
Aspn 0.95 1.93 | 2.13E-03 0.1 1
Atpl0d 0.38 1.3 | 3.81E-03 0.14 1
Atp9b 0.15 1.11 0.04 0.5 1
Atpafl -0.19 -1.14 0.02 0.41 1
Avprlb -1.48 -2.79 0.02 0.33 1
Azinl -0.27 -1.21 | 8.33E-05 | 9.00E-03 1
B2m 0.16 1.11 0.02 0.38 1
B3galt5 -0.56 -1.47 | 6.92E-06 | 1.22E-03 0.13
B9dl -0.41 -1.32 0.04 0.52 1
Bcar3 -0.21 -1.16 0.03 0.46 1
Bcedin3d -0.47 -1.38 0.05 0.54 1
Bcel2al 1.05 2.07 | 6.97E-03 0.21 1
Bcl211 -0.35 -1.27 | 1.88E-05 | 2.68E-03 0.36
Bcel2115 1.96 3.89 0.03 0.45 1
Bglap -1.22 -2.33 0.04 0.49 1
Blocls3 -0.53 -1.44 0.03 0.47 1
Bmp3 0.91 1.88 0.02 0.39 1
Bmp5 0.44 1.35 0.01 0.26 1
Bnc2 0.38 1.3 | 2.79E-06 | 5.70E-04 0.05
Boc 0.37 1.29 | 1.80E-03 0.09 1
Bscl2 0.25 1.19 0.03 0.42 1
Btbd16 -1.1 -2.14 0.01 0.29 1
Btbd17 -1.95 -3.87 | 9.70E-03 0.25 |
Btn2a2 1.24 2.36 0.03 0.49 1
Clqa 0.44 1.36 0.02 0.33 1
Clqtnf7 1.07 2.09 0.05 0.55 |
CIr 0.25 1.19 0.02 0.36 1
C4b 0.46 1.37 0.03 0.44 1
Ca3 -0.99 -1.99 | 1.09E-05 | 1.75E-03 0.21
Cablesl -0.36 -1.29 | 6.09E-03 0.19 1
Cables2 -0.16 -1.11 0.04 0.49 1
Cacnalf -1.31 -2.49 0.05 0.54 1
Cacnals -1.62 -3.08 | 9.75E-06 | 1.63E-03 0.18
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Cacng4 -0.23 -1.17 | 9.29E-03 0.25 1
Cadm4 -0.31 -1.24 | 1.74E-05 | 2.52E-03 0.33
Camkld -0.18 -1.13 0.03 0.43 1
Capnl0 -0.35 -1.27 0.01 0.31 1
Card6 0.33 1.26 | 7.15E-03 0.21 1
Casql -1.32 -2.5 | 9.05E-06 | 1.53E-03 0.17
Cass4 1.25 2.37 0.01 0.31 1
Cbfa2t3 0.47 1.39 0.02 0.38 1
Ccdc28b -0.91 -1.88 0.04 0.5 1
Ccdc3 0.85 1.8 | 1.91E-05 | 2.69E-03 0.36
Ccdc39 0.42 1.33 0.02 0.34 1
Ccl4 2.12 4.34 0.01 0.3 1
Ccen4 -0.28 -1.21 0.03 0.44 1
Cer2 0.83 1.78 | 1.91E-03 0.09 1
Cer5 0.41 1.33 0.04 0.51 1
Cer7 1.67 3.18 0.04 0.53 1
Cd101 0.97 1.96 0.01 0.29 1
Cd163 -0.83 -1.78 | 1.08E-05 | 1.75E-03 0.2
Cd226 1.31 2.47 | 3.73E-03 0.14 1
Cd34 0.34 1.27 | 5.36E-03 0.18 1
Cdo6 1.21 2.32 0.04 0.51 1
Cd79 -1.18 -2.27 0.02 0.36 1
Cdo3 0.32 1.25 0.01 0.28 1
Cdhl -0.15 -1.11 0.03 0.43 1
Cdhll 0.2 1.15 | 5.46E-03 0.18 1
Cdhl5 -0.42 -1.34 | 1.28E-04 0.01 1
Cdh3 0.33 1.26 | 7.71E-03 0.22 1
Cdk9 -0.31 -1.24 | 9.11E-03 0.25 1
Cep85 -0.27 -1.21 0.03 0.44 1
Cfap100 -0.55 -1.47 | 7.95E-03 0.22 1
Cfapl157 -1.46 -2.74 0.03 0.45 1
Cfap52 -1.34 -2.53 0.04 0.49 1
Cfd 0.97 1.95 0.02 0.38 1
Cflar 0.25 1.19 0.04 0.49 1
Chadl -0.37 -1.29 0.03 0.44 1
Chchd2 2 -0.16 -1.11 0.03 0.48 1
Chchd4 -0.58 -1.5 | 3.55E-04 0.03 1
Chgb -0.19 -1.14 | 7.41E-03 0.22 1
Chka -0.19 -1.14 0.02 0.38 1

260




Chmp4bl1 -0.64 -1.56 0.05 0.55 |
Chn2 -0.18 -1.13 0.03 0.43 1
Chodl -0.42 -1.34 0.01 0.31 1
Chrnas -0.37 -1.29 0.03 0.48 1
Chrnb3 -0.26 -1.19 | 5.54E-04 0.04 1
Ciaol -0.18 -1.13 0.03 0.43 1
Ciart -1.11 -2.16 | 1.88E-04 0.02 1
Ckmt2 -0.71 -1.64 | 1.21E-03 0.07 1
Clasrp -0.18 -1.13 0.04 0.52 1
Clenl -0.72 -1.65 0.04 0.49 1
Cldnl1 0.51 1.42 | 5.01E-04 0.04 1
Cleclb 1.51 2.84 | 9.67E-03 0.25 1
Clec2g 0.3 1.23 | 3.32E-05 | 4.24E-03 0.63
Clec4a3 0.57 1.48 0.04 0.49 1
Cmtmé6 -0.19 -1.14 0.02 0.36 1
Cnn2 0.33 1.26 | 8.71E-03 0.24 1
Cnot4 0.15 1.11 0.04 0.53 1
Cnp -0.14 -1.1 0.05 0.55 1
Coch 1.24 2.36 | 4.87E-03 0.17 1
Collla2 -0.37 -1.3 0.03 0.49 1
Coll2al 0.38 1.3 | 1.85E-04 0.02 1
Col23al -0.24 -1.19 0.05 0.54 1
Col24al -0.27 -1.21 | 1.28E-03 0.07 1
Col4a5 0.81 1.75 | 1.01E-04 0.01 1
Col9a3 -0.26 -1.19 0.04 0.53 1
Coqb -0.31 -1.24 0.02 0.4 1
Corola -0.34 -1.26 | 6.06E-03 0.19 1
Cox6a2 -2.48 -5.56 | 1.76E-07 | 5.24E-05 3.32E-03
Cpa2 1.11 2.16 0.04 0.51 1
Cpne7 -1.03 -2.04 | 4.69E-03 0.16 1
Cracd -0.14 -1.1 0.04 0.53 1
Creb5 0.31 1.24 0.02 0.4 1
Crisp2 3.08 8.45 0.02 0.38 1
Crtapll 0.31 1.24 0.03 0.46 1
Crybg?2 1.54 291 0.04 0.49 1
Cryz -0.45 -1.37 0.02 0.35 1
Csad -0.29 -1.22 0.02 0.41 1
Csflr 0.28 1.21 0.02 0.33 1
Csnk2b -0.19 -1.14 0.02 0.36 1
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Ctns -0.19 -1.14 0.02 0.36 1
Ctsk 0.33 1.26 0.04 0.53 1
Ctso 0.32 1.25 0.03 0.43 1
Ctss 0.42 1.33 | 6.69E-04 0.04 1
Cx3erl 0.57 1.49 0.01 0.28 1
Cxadr 0.33 1.26 | 7.66E-03 0.22 1
Cxcll6 0.54 1.45 | 2.75E-04 0.02 1
Cxcrd 0.32 1.25 0.04 0.52 1
Cybb 0.28 1.21 0.03 0.44 1
Cypl1b2 3.14 -8.81 0.03 0.43 1
Cyp2a3 1.8 -3.48 | 4.13E-03 0.15 1
Cyp7bl 0.53 1.44 0.03 0.49 1
Cysltrl 0.94 1.92 0.02 0.42 1
Cyth4 0.54 1.45 | 5.68E-03 0.18 1
Dab2 0.28 1.22 | 7.32E-04 0.05 1
Dact2 0.51 1.42 0.01 0.31 1
Dagl -0.21 -1.16 | 1.79E-03 0.09 1
Dapk? 0.36 1.29 0.04 0.52 1
Dbp -0.57 -1.49 | 428E-11 | 7.66E-08 | 8.08E-07
Dchsl 0.45 1.37 | 5.94E-03 0.19 1
Ddit4 -0.48 -1.39 | 4.60E-03 0.16 1
Ddr2 0.35 1.27 | 1.13E-05 | 1.80E-03 0.21
Ddx11 -0.51 -1.42 0.03 0.45 1
Ddx28 -0.29 -1.22 0.05 0.54 1
Ddx39b -0.17 -1.13 0.03 0.44 1
Ddx41 0.27 1.2 0.04 0.5 1
Dek 0.26 1.2 | 2.71E-03 0.11 1
Dennd4c 0.25 1.19 | 1.65E-03 0.08 1
Dennd6b -0.43 -1.34 0.01 0.31 1
Dhh -0.19 114 0.02 0.37 1
Dio2 0.56 1.48 | 9.43E-03 0.25 1
Dmpl -1.87 -3.66 | 9.15E-04 0.05 1
Dnahl1 -0.33 -1.26 0.02 0.41 1
Dnajc18 0.17 1.12 0.03 0.47 1
DockS 0.2 1.15 | 3.85E-03 0.14 1
Dock6 0.28 1.22 0.01 0.3 1
Dock8 0.34 1.27 | 5.78E-03 0.18 1
Dpcd 0.21 _1.16 0.01 0.31 1
Dpp4 0.52 1.43 | 6.85E-03 0.21 1
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Dpys 1.71 3.28 0.05 0.54 1
Drgl 0.17 1.13 0.05 0.54 1
Duox2 0.7 -1.63 0.03 0.46 1
Dusp5 0.5 -1.42 0.02 0.33 1
Dux4 -0.56 -1.47 0.02 0.42 1
Ebf2 0.42 1.34 | 2.00E-03 0.09 1
Ecscr 0.5 -1.42 0.04 0.5 1
Ect2l 1.59 3.01 0.04 0.53 1
Efna3 -0.78 -1.71 0.02 0.35 1
Efnbl 0.18 1.13 0.04 0.53 1
Eft3b -0.22 -1.16 | 3.27E-03 0.13 1
Eifdenifl 0.18 1.14 0.03 0.48 1
Elf2 0.17 1.12 0.05 0.55 1
EIk3 0.48 1.39 | 3.59E-04 0.03 1
Empl 0.63 1.55 | 4.00E-08 | 1.65E-05 | 7.55E-04
Eng 0.31 1.24 0.01 0.29 1
Eno3 -1.27 242 | 621E-10 | 6.24E-07 | 1.17E-05
Enpp3 0.39 1.31 | 2.64E-03 0.11 1
Enpp4 -0.22 -1.17 | 3.61E-03 0.14 1
Entpd1 0.31 1.24 | 7.40E-03 0.22 1
Epha3 0.68 1.6 0.02 0.38 1
Ephb4 0.36 1.28 0.05 0.54 1
Erbb4 -0.43 -1.35 | 4.41E-03 0.16 1
Errfil -0.43 -1.35 | 2.27B-04 0.02 1
Etnk2 -0.96 -1.94 0.02 0.4 1
Ets2 0.3 1.23 0.02 0.39 1
Evi2a 0.51 1.42 0.04 0.53 1
Exoc8 -0.16 111 0.04 0.52 1
Eyal 0.58 1.49 | 1.54E-03 0.08 1
Fl3al 0.55 1.46 0.04 0.49 1
F2rl2 0.36 1.29 0.03 0.45 1
Fam107a -0.44 -1.36 | 5.33B-04 0.04 1
Famllla 1.15 2.22 | 7.18B-03 0.21 1
Fam174b 0.77 1.71 0.02 0.36 1
Fam180a 0.69 1.62 | 3.44E-03 0.13 1
Fami81b 1 -0.36 -1.28 0.01 0.31 1
Fam205a 2.28 4.87 0.04 0.5 1
Fam207a -0.26 1.2 0.05 0.54 1
Fam20c -0.17 112 0.05 0.55 1
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Fam214a 0.19 1.14 0.03 0.45 1
Fam&3f -0.31 -1.24 0.04 0.53 1
Farp2 -0.22 -1.16 | 2.20E-03 0.1 1
Farsa -0.27 -1.21 0.03 0.44 1
Fat4 0.41 1.32 | 2.33E-07 | 6.83E-05 4.40E-03
Fbin5 -0.17 -1.12 0.02 0.4 1
Fbn2 0.3 1.23 0.02 0.37 1
Fbx14 -0.29 -1.23 0.02 0.39 1
Fbxw4 -0.29 -1.22 0.03 0.43 1
Fcgrla 0.54 1.45 0.04 0.5 1
Fer 0.21 1.15 0.01 0.31 1
Fgf20 -1.34 -2.53 0.04 0.5 1
Fgfir2 -0.44 -1.36 | 3.20E-04 0.02 1
Fgl2 -0.28 -1.21 | 6.30E-03 0.2 1
Fkbp5 -0.64 -1.56 | 2.66E-08 | 1.19E-05 5.01E-04
Fnl 0.25 1.19 0.02 0.33 1
Fndc7 0.76 1.7 0.03 0.43 1
Folhl -0.23 -1.17 0.05 0.54 1
Fos 0.6 1.51 0.02 0.34 1
Foxfl -1.45 -2.73 0.01 0.3 1
Foxj2 -0.19 -1.14 0.03 0.43 1
Foxo3 -0.18 -1.13 0.02 0.36 1
Freml 0.64 1.56 | 5.42E-03 0.18 1
Frmd6 0.16 1.12 0.04 0.5 1
Fscnl -0.24 -1.18 0.05 0.55 1
Fsd2 -2.21 -4.61 | 2.20E-03 0.1 1
Fstl3 -0.44 -1.36 | 9.61E-03 0.25 1
Fut8 -0.21 -1.16 0.05 0.55 1
Fzd4 -0.32 -1.25 0.03 0.44 1
Fzd6 0.66 1.58 | 5.76E-03 0.18 1
Fzd7 0.52 1.44 | 3.54E-03 0.14 1
Gabbrl -0.14 -1.1 0.04 0.5 1
Gabpb2 0.27 1.21 0.05 0.54 1
Galnt3 0.67 1.59 | 6.21E-03 0.19 1
Gas213 -0.25 -1.19 | 3.76E-04 0.03 1
Gatm -0.23 -1.18 0.04 0.49 1
Gemin6 0.46 1.38 0.03 0.43 1
gene: ENSRNOG00000000866 0.19 1.14 0.03 0.46 1
gene: ENSRNOG00000007238 -2.7 -6.49 0.05 0.55 1
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gene: ENSRNOG00000030021 0.54 1.46 0.04 0.52 1
gene:ENSRNOG00000042660 -2.36 -5.12 0.04 0.5 1
gene:ENSRNOG00000047276 0.47 1.38 | 8.90E-03 0.24 1
gene: ENSRNOG00000055911 -2.48 -5.58 0.04 0.49 1
gene: ENSRNOG00000062480 1.04 2.06 | 4.22E-03 0.15 1
gene:ENSRNOG00000062779 1.12 2.18 0.02 0.33 1
gene:ENSRNOG00000062881 0.94 1.92 0.03 0.47 1
gene: ENSRNOG00000063011 0.94 1.92 0.02 0.42 1
gene: ENSRNOG00000063038 2.34 5.06 0.02 0.38 |
gene: ENSRNOG00000063471 1.57 2.98 0.03 0.48 1
gene:ENSRNOG00000063741 -1.11 -2.15 0.02 0.38 1
gene: ENSRNOG00000063781 -1.85 -3.6 | 7.78E-03 0.22 1
gene: ENSRNOG00000063986 2.09 4.26 0.01 0.3 |
gene: ENSRNOG00000064080 0.19 1.14 0.02 0.36 1
gene:ENSRNOG00000065098 0.15 1.11 0.05 0.54 1
gene: ENSRNOG00000065389 -0.83 -1.78 0.01 0.31 1
gene: ENSRNOG00000065543 0.94 1.92 0.04 0.49 1
gene:ENSRNOG00000065823 2.68 6.4 0.05 0.55 1
gene: ENSRNOG00000066655 -0.8 -1.74 0.02 0.36 1
gene: ENSRNOG00000067090 -2.21 -4.62 0.01 0.28 1
gene: ENSRNOG00000067422 3.02 8.12 | 7.09E-04 0.04 1
gene:ENSRNOG00000067560 0.24 1.18 | 2.24E-03 0.1 1
gene:ENSRNOG00000067650 24 5.29 0.04 0.5 1
gene: ENSRNOG00000068025 -1.23 -2.34 | 4.20E-03 0.15 1
gene: ENSRNOG00000068953 0.25 1.19 0.04 0.51 1
gene:ENSRNOG00000069032 1.11 2.16 0.03 0.45 1
gene:ENSRNOG00000069157 2.78 6.87 0.01 0.27 1
gene: ENSRNOG00000069624 -1.81 -3.51 0.02 0.39 1
gene: ENSRNOG00000070264 2.82 7.08 0.04 0.53 1
Gimapl 1.44 2.72 0.03 0.48 1
Gjal 0.26 1.2 | 9.82E-04 0.06 1
Gjab 1.33 2.51 0.05 0.55 1
Gjb2 0.94 1.91 | 8.06E-06 | 1.38E-03 0.15
Gjb6 0.88 1.84 | 7.37E-04 0.05 1
Gldn -0.29 -1.22 | 9.59E-03 0.25 1
Glul -0.15 -1.11 0.03 0.43 1
Gm11992 -2.59 -6.03 0.02 0.36 1
Gm2a 0.23 1.17 0.04 0.52 1
Gnal5 0.89 1.86 0.03 0.48 1
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Gnail -0.18 -1.13 0.01 0.32 1
Gnb4 0.4 1.32 | 6.42E-04 0.04 1
Gnll -0.25 -1.19 | 4.44E-03 0.16 1
Gpcl 0.15 1.11 0.04 0.53 1
Gpsm2 0.31 1.24 | 6.86E-03 0.21 1
Grk3 0.4 1.32 | 1.79E-03 0.09 1
Grk5 0.23 1.17 | 7.10E-03 0.21 1
Grxerl 1.15 2.22 0.04 0.51 1
Gsgll -1.24 -2.36 0.02 0.42 1
Gstm?2 0.37 1.29 0.02 0.37 1
Gstm4 -0.48 -1.4 | 1.04E-04 0.01 1
Gstol 0.18 1.13 0.03 0.47 1
Gtf2all -0.6 -1.52 0.04 0.52 |
Gysl -0.19 -1.14 0.03 0.43 1
HI9 -1.26 -2.4 | 7.24E-06 | 1.25E-03 0.14
H2az1 -0.17 -1.13 0.04 0.53 1
H2bc18 0.22 1.17 | 5.35E-03 0.18 1
H3cl -0.73 -1.65 0.05 0.55 1
H3f3c 3.29 9.77 | 3.92E-09 | 2.63E-06 7.40E-05
Hba-a2 0.38 1.3 0.02 0.38 1
Hba-a3 0.79 1.72 | 8.45E-05 | 9.07E-03 1
Hbb-bl 0.35 1.28 0.04 0.5 1
Hbegf -0.4 -1.32 | 1.95E-03 0.09 1
Hbpl 0.18 1.13 0.03 0.44 1
Hdhd3 -0.48 -1.4 0.04 0.49 1
Hebp2 -0.36 -1.29 0.02 0.35 1
Herpudl -0.44 -1.36 | 1.69E-07 | 5.13E-05 3.19E-03
Hexa -0.19 -1.14 0.01 0.32 1
Hhip 1.18 2.27 | 2.31E-03 0.1 1
Hif3a -2.53 -5.79 | 1.42E-08 | 7.25E-06 2.67E-04
Hipl -0.16 -1.12 0.03 0.46 1
Hjv -14 -2.64 0.02 0.34 1
Hmenl 0.32 1.25 | 9.45E-05 | 9.75E-03 1
Hmgll1 1.3 2.47 0.03 0.48 1
Hoxa9 0.27 1.2 0.03 0.47 1
Hoxc6 0.38 1.3 | 1.22E-06 | 2.98E-04 0.02
Hoxc8 0.44 1.36 0.03 0.48 1
Hs6st1 0.22 1.16 0.04 0.53 1
Hspa2 -0.24 -1.18 0.03 0.46 1
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Hspb6 -0.39 -1.31 0.01 0.27 1
Hvenl -0.66 -1.58 | 4.96E-03 0.17 1
1d3 -0.24 -1.18 0.03 0.46 1
Ifi47 0.81 1.76 | 1.36E-04 0.01 1
Ifitm1 0.38 1.3 0.02 0.33 1
Ifitm2 0.24 1.18 0.05 0.55 1
Ift140 0.19 1.14 0.02 0.42 1
Ift30 0.18 1.13 0.05 0.55 1
Igdcc3 0.66 1.58 | 7.01E-03 0.21 1
Igdccd 0.2 -1.15 0.02 0.37 1
Igfnl -1.84 -3.57 | 2.77E-04 0.02 1
Igsfll -0.24 -1.18 0.02 0.42 1
T112rb2 1.89 3.71 | 3.36E-03 0.13 1
1116 -0.29 -1.23 0.01 0.26 1
T1rl1 0.65 1.57 0.02 0.35 1
1120ra -2.86 -7.26 0.04 0.49 1
Ino80e -0.3 -1.23 0.04 0.53 1
Ints12 0.41 1.33 | 8.39E-03 0.23 1
Iqgap?2 -0.36 -1.29 | 5.04E-03 0.17 1
Irf5 0.74 1.67 | 7.20E-03 0.21 1
Irf7 0.52 1.43 0.03 0.49 1
Irf8 0.62 1.54 0.02 0.39 1
Isca2 -0.21 -1.15 0.02 0.36 1
Ttgal 0.36 1.29 | 2.12E-03 0.1 1
Ttga8 0.67 1.59 | 1.12E-03 0.06 1
Ttgal 0.84 1.79 | 1.88E-03 0.09 1
Itgb3 0.36 1.28 0.03 0.44 1
Ttgbl1 0.39 1.31 | 6.17E-04 0.04 1
Itih2 1.34 2.53 0.02 0.32 1
Ttpkb -0.18 -1.13 0.02 0.38 1
Itpr2 0.23 1.18 | 3.15E-03 0.13 1
Jag2 -0.15 -1.11 0.05 0.55 1
Jcad 0.23 1.17 | 4.18E-03 0.15 1
Jphl -1.15 -2.22 | 8.21E-03 0.23 1
Jph2 -0.94 -1.92 | 9.04E-03 0.24 1
Katnall -0.17 -1.12 0.05 0.54 1
Katnal2 1.3 2.46 0.02 0.37 1
Kbtbd11 -0.23 -1.17 | 8.69E-03 0.24 1
Kcnal -0.17 -1.12 0.01 0.29 1
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Kcna$ -0.28 -1.21 0.03 0.49 1
Kcna7 -2.38 -5.2 0.01 0.3 1
Kenfl -0.61 -1.52 | 1.35E-04 0.01 1
Kecnipl -0.29 -1.22 | 4.28E-04 0.03 1
Kcnjl3 0.56 1.48 0.05 0.54 1
Kcnk2 0.57 1.48 | 2.40E-03 0.11 1
Kceng3 -0.17 -1.13 0.03 0.47 1
Kep -1.29 -2.45 | 1.28E-03 0.07 1
Kctdl1 -0.5 -1.41 0.01 0.32 1
Kdr 0.19 1.14 0.03 0.48 1
Kif19b 0.69 1.62 0.02 0.38 1
Kif5c 0.14 1.1 0.04 0.51 1
KIf12 0.27 1.2 0.04 0.51 1
KIf13 -0.21 -1.16 | 9.70E-03 0.25 1
KIf15 -0.62 -1.54 | 1.18E-03 0.07 1
KIf3 0.2 1.15 0.02 0.33 1
K19 -0.29 -1.22 | 6.52E-03 0.2 1
Kl1hI26 -0.36 -1.29 | 7.45E-03 0.22 1
Kl1hi41 -0.89 -1.86 0.02 0.34 1
Klra2 0.85 1.81 | 1.23E-03 0.07 1
Kmt2e 0.14 1.1 0.04 0.53 1
Ky -0.9 -1.86 0.04 0.49 1
Kynu 24 5.26 0.03 0.44 1
Lama4 0.26 1.2 | 1.99E-04 0.02 1
Lamc3 -0.33 -1.25 0.02 0.36 1
Lamtor4 -0.27 -1.21 | 2.43E-03 0.11 1
Lancl3 -0.33 -1.25 0.05 0.54 1
Laptm$5 0.41 1.33 0.04 0.51 1
Ldb3 -0.31 -1.24 | 9.12E-03 0.25 1
Lgalsl -0.15 -1.11 0.03 0.44 1
Lgalsl -0.25 -1.19 | 1.19E-03 0.07 1
Lgi4 -0.26 -1.2 0.01 0.3 1
Lilrb3 1.38 2.6 | 1.24E-03 0.07 1
Lilrb3a 1.81 3.52 | 4.01E-03 0.15 1
Lilrb31 1.71 3.28 0.05 0.54 1
Limchl -0.17 -1.12 0.02 0.37 1
Lmo7 0.7 1.62 | 2.17E-09 | 1.59E-06 4.10E-05
Lmod3 -1.6 -3.02 0.02 0.36 1
Loxhd1 1.49 2.82 0.02 0.33 1
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Lpin3 -0.8 -1.74 | 1.91E-03 0.09 1
Lpp 0.24 1.18 | 1.87E-03 0.09 1
Lpxn 0.6 1.52 0.02 0.37 1
Lrig2 0.16 1.12 0.03 0.48 1
Lrp6 0.17 1.13 0.02 0.39 1
Lrrc14b -1.64 -3.11 0.05 0.54 1
Lrrc4b -0.28 -1.21 | 8.34E-04 0.05 1
Lrrc70 0.75 1.68 0.04 0.52 1
Lrrtm2 0.35 1.28 | 5.52E-03 0.18 1
Lsml0 0.4 1.32 0.03 0.46 1
Lsmem?2 -0.24 -1.18 0.02 0.42 1
Lss -0.26 -1.2 0.01 0.3 1
Ltbpl 0.42 1.33 | 1.65E-06 | 3.73E-04 0.03
Ly49sil 2.21 4.64 0.02 0.37 1
Lyc2 0.59 1.5 0.04 0.53 1
Lysmd2 -0.16 -1.12 0.05 0.54 1
Mag -0.52 -1.44 | 1.01E-03 0.06 1
Mal -0.23 -1.17 0.03 0.43 1
Man2al 0.19 1.14 0.03 0.44 1
Map3k6 -1 -2 | 5.39E-04 0.04 1
Mapkapk5 -0.26 -1.2 0.04 0.53 1
Marchfl 0.84 1.79 | 8.07E-03 0.23 1
Marcksl1 -0.22 -1.17 0.04 0.52 1
Mars1 -0.16 -1.12 0.04 0.52 1
Mat2a -0.17 -1.12 0.02 0.37 1
Mbp -0.24 -1.18 0.02 0.34 1
Mdfic 0.23 1.18 0.05 0.55 1
Medag 0.62 1.53 | 6.51E-04 0.04 1
Meox2 0.74 1.67 | 2.00E-04 0.02 1
Mertk -0.53 -1.44 | 1.53E-10 | 1.90E-07 2.89E-06
Met 0.47 1.39 | 4.87E-03 0.17 1
Mgat2 0.27 1.21 0.04 0.52 1
MGC105567 0.49 1.41 | 7.88E-03 0.22 1
MGC109340 2 -5.22 -37.4 0.03 0.46 1
MGC94207 -0.35 -1.27 | 5.30E-03 0.18 1
Micall -0.21 -1.16 | 6.99E-03 0.21 1
Mical2 -0.17 -1.13 0.03 0.49 1
Mlitl -0.3 -1.23 0.02 0.36 1
Mmp19 0.55 1.47 | 9.85E-03 0.25 1
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Mnda 0.77 1.7 0.02 0.35 |
Mnsl -0.74 -1.67 | 3.72E-03 0.14 1
Mon2 0.15 1.11 0.04 0.53 1
Mpdz -0.15 -1.11 0.04 0.52 1
Mrap -0.45 -1.36 | 4.65E-03 0.16 1
Mrgprb4 0.4 1.32 | 7.67E-03 0.22 1
Ms4al4 1.35 2.54 0.04 0.49 1
Msc -0.6 -1.51 | 9.55E-03 0.25 1
Msrl 0.67 1.59 0.01 0.26 1
Msrb2 -0.4 -1.32 | 2.08E-03 0.1 1
Msrb3 0.28 1.21 0.03 0.44 1
Mtmrl2 -0.24 -1.18 0.04 0.53 1
Mtrfll -0.38 -1.3 0.04 0.49 1
Mvp 0.25 1.19 0.04 0.49 1
Mybpcl -1.32 -2.5 | 5.58E-07 | 1.50E-04 0.01
Myf6 -2.36 -5.12 0.04 0.51 1
Myh7 -1.1 -2.15 | 7.83E-03 0.22 1
Mylk2 -1.73 -3.32 | 2.61E-03 0.11 1
Mylk3 -1.21 -2.32 0.05 0.55 1
Myoc -0.39 -1.31 | 1.61E-04 0.01 1
Myoml -0.95 -1.93 | 2.50E-04 0.02 |
Myozl -0.98 -1.98 0.01 0.27 1
N4bp2 0.35 1.27 | 8.17E-03 0.23 1
Naall 1.75 3.36 0.03 0.46 1
Naaladl2 0.47 1.38 0.01 0.27 1
Napll5 -0.17 -1.13 0.01 0.28 1
Ncmap -0.25 -1.19 0.04 0.53 1
Ncoa3 -0.16 -1.12 0.04 0.52 1
Ndnf 0.79 1.73 0.02 0.33 1
Ndrgl -0.16 -1.11 0.02 0.39 1
Ndufal3 -0.23 -1.18 | 5.08E-03 0.17 1
Ndufs5 1 0.79 1.72 | 3.68E-05 | 4.52E-03 0.69
Ndufs5 2 -0.41 -1.32 | 5.52E-03 0.18 1
Neil3 2.28 4.84 | 6.29E-04 0.04 1
NEWGENE 1308171 0.66 1.58 | 1.32E-10 | 1.77E-07 2.50E-06
Nfkbia -04 -1.32 | 6.65E-03 0.2 1
Nhsl1 0.34 1.27 0.04 0.52 1
Nkain2 -0.17 -1.13 0.03 0.45 1
Nlgnl 0.26 1.2 0.03 0.44 1
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Nlrc4 0.87 1.83 0.02 0.35 1
Nlrpla 0.57 1.48 | 6.83E-03 0.21 1
Nlrp3 0.66 1.58 0.01 0.31 1
Nnat 0.47 1.38 | 5.86E-05 | 6.71E-03 1
Npas2 0.65 1.57 0.05 0.55 1
Npffrl -2.22 -4.67 0.04 0.53 1
Nphp4 -0.37 -1.29 0.05 0.54 1
Npnt 0.3 1.23 0.03 0.47 1
Nrldl -0.34 -1.26 | 1.60E-05 | 2.36E-03 3
Nrl1h4 1.82 3.53 0.02 0.35 1
Nr3cl 0.15 1.11 0.04 0.53 1
Nr3c2 0.18 1.13 0.03 0.47 1
Nr4al -04 -1.32 | 3.78E-04 0.03 1
Nrap -1.38 -2.61 | 9.88E-03 0.25 1
Nrgl -0.16 -1.12 0.02 0.4 1
Nrk 1.8 3.49 | 5.31E-03 0.18 1
Ntn4 -0.39 -1.31 0.05 0.54 1
Nudt9 -0.23 -1.17 0.01 0.26 1
Nyx -2.48 -5.58 0.03 0.46 1
Obp3 1.36 2.56 0.01 0.3 1
Obscn -0.91 -1.88 | 6.04E-04 0.04 1
OIr1193 -2.22 -4.67 0.04 0.53 1
OIr1388 2.16 4.48 0.05 0.54 1
Omd 0.8 1.74 | 1.23E-04 0.01 1
Ophnl 0.16 1.12 0.05 0.54 1
Oscpl -0.27 -1.21 0.02 0.42 1
Osrl 0.55 1.47 0.04 0.53 1
Otud7b -0.2 -1.15 0.01 0.31 1
P2ry4 0.19 1.14 0.03 0.43 1
P4ha2 -0.27 -1.2 0.04 0.53 1
Pacs2 -0.16 -1.12 0.02 0.42 1
Padi4 -1.82 -3.52 0.04 0.49 1
Paip2b -0.16 -1.12 0.04 0.5 1
Palmd 0.25 1.19 | 1.51E-03 0.08 1
Pamrl 0.62 1.54 0.03 0.43 1
Paqr8 -0.16 -1.12 0.03 0.44 1
Parpll 0.48 1.39 0.02 0.41 1
Parvb 0.22 1.17 | 1.79E-03 0.09 1
Pawr 0.79 1.73 | 4.78E-03 0.17 1
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Pax9 0.54 1.46 0.02 0.42 1
Pcdh20 -1.69 -3.23 | 6.71E-03 0.2 1
Pde3a 0.34 1.26 0.03 0.48 1
Pde4c 1 -0.79 -1.73 | 3.36E-03 0.13 1
Pde6a 2.93 7.64 | 6.67E-03 0.2 1
Pdgfd -0.26 -1.2 0.02 0.41 1
Pdgftl 0.84 1.79 | 8.63E-03 0.24 1
Pdlim1 0.21 1.16 0.02 0.33 1
Pdlim3 -0.85 -1.81 0.03 0.48 1
Pecaml 0.31 1.24 0.01 0.32 1
Peli2 -0.36 -1.29 | 1.11E-03 0.06 1
Perl -0.96 -1.94 | 1.70E-08 | 8.28E-06 3.21E-04
Per2 -0.75 -1.68 | 2.81E-05 | 3.62E-03 0.53
Perml -1.04 -2.06 0.01 0.3 1
Pgam2 -1.82 -3.53 | 1.41E-03 0.07 1
Pgf 0.38 1.3 0.04 0.53 1
Pgm5 0.66 1.58 0.04 0.49 1
Phb2 -0.19 -1.14 0.02 0.38 1
Phf21a 0.24 1.18 0.04 0.53 1
Phldb2 0.51 1.43 | 447E-09 | 2.88E-06 8.43E-05
Piezol 0.62 1.54 | 1.92E-06 | 4.23E-04 0.04
Piml 0.5 1.41 0.05 0.55 1
Pinkl -0.15 -1.11 0.05 0.55 1
Pip5klb 0.27 1.2 0.04 0.53 1
Pkdrej 1.67 3.18 0.03 0.48 1
Pknl -0.29 -1.23 0.02 0.36 1
Pla2g4f 1.35 2.54 0.03 0.44 1
Plaat3 -0.3 -1.23 | 3.18E-04 0.02 1
Plcel -0.21 -1.16 0.04 0.52 1
Plek 1.06 2.08 | 2.43E-03 0.11 1
Plekhg5 -0.34 -1.27 | 9.23E-03 0.25 1
Plekhh2 0.44 1.36 0.02 0.39 1
Plxnb3 -0.37 -1.29 | 6.20E-06 | 1.11E-03 0.12
Pmepal -0.3 -1.23 | 5.12E-04 0.04 1
Pmp2 -0.39 -1.31 0.01 0.28 1
Pnpla2 -0.27 -1.2 0.03 0.44 1
Pon3 1.11 2.16 0.03 0.45 1
Postn 0.44 1.36 0.03 0.48 1
Pou2{2 0.99 1.98 | 3.75E-03 0.14 1
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Ppplr3a -2.12 -4.34 | 9.79E-07 | 2.42E-04 0.02
Ppp2r5a 0.32 1.25 0.01 0.29 1
Prelid2 0.39 1.31 0.05 0.55 1
Prfl 1.89 3.7 0.04 0.53 |
Prg4 0.74 1.67 | 4.00E-04 0.03 1
Priml 0.89 1.85 | 1.18E-04 0.01 1
Prmt2 -0.18 -1.13 0.04 0.53 1
Prokr2 0.62 1.53 0.02 0.42 1
Prr51 0.79 1.73 0.05 0.54 1
Psipl 0.21 1.16 0.05 0.55 1
Psrcl -1.55 -2.93 0.04 0.53 1
Ptafr 0.39 1.31 0.05 0.54 1
Ptchl 0.24 1.18 0.02 0.38 1
Ptgfr 0.28 1.22 0.03 0.44 1
Pthlh 0.8 1.74 0.01 0.28 1
Ptpnl3 -0.16 -1.12 0.03 0.47 1
Ptpn7 1.13 2.18 0.04 0.52 1
Ptprc 0.48 1.4 | 6.29E-03 0.2 1
Ptprh 0.88 1.85 0.05 0.55 1
Ptpru -0.34 -1.27 0.02 0.38 1
Ptrhl 0.45 1.37 | 5.71E-04 0.04 1
Pwwp3a -0.26 -1.19 0.03 0.48 1
Pycard 1.09 2.13 0.03 0.45 1
Pycrl -0.7 -1.63 0.04 0.51 1
Pygm -0.79 -1.73 | 1.05E-04 0.01 1
Rabl1fipl 0.54 1.45 0.03 0.44 1
Rablb 2 8.4 338.19 | 7.74E-04 0.05 1
Rac2 0.63 1.55 0.05 0.55 1
Rael -0.26 -1.2 0.04 0.53 1
Ralgds -0.22 -1.17 0.04 0.49 1
Rapgef6 0.22 1.16 | 3.50E-03 0.13 1
Rasll1b -0.65 -1.57 | 9.75E-04 0.06 1
Rassf4 -0.36 -1.28 | 1.45E-06 | 3.44E-04 0.03
Rassf9 0.59 1.5 | 2.18E-03 0.1 1
Rbm15b -0.22 -1.17 0.04 0.49 1
Rbp4 0.41 1.33 0.05 0.54 1
Reln -0.23 -1.17 | 7.53E-04 0.05 1
Retreg2 -0.17 -1.12 0.05 0.55 1
Rexol -0.21 -1.16 0.02 0.34 1
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Rgcee -0.31 -1.24 0.01 0.31 1
RGD1308706 -0.33 -1.25 | 9.80E-03 0.25 1
RGD1310507 0.9 1.87 0.01 0.29 1
RGD1310587 0.61 1.52 | 1.83E-06 | 4.08E-04 0.03
RGDI1311595 0.17 1.13 0.03 0.44 1
RGD1560813 -2.39 -5.24 | 4.16E-03 0.15 1
RGD1561662 1.33 2.52 0.03 0.48 1
RGD1562726 1.64 3.12 0.03 0.44 1
RGD1563888 0.33 1.25 0.04 0.51 1
RGD1565323 -1.52 -2.87 0.01 0.3 1
RGD1565784 -0.26 -1.2 0.05 0.54 1
Rgs18 0.95 1.94 | 4.73E-04 0.03 1
Rhbdfl -0.21 -1.16 0.02 0.35 |
Rhod 1.98 3.95 0.05 0.55 1
Rhoj 0.26 1.19 | 2.63E-03 0.11 1
Rhpnl -0.33 -1.26 | 4.69E-03 0.16 1
Rin3 -0.31 -1.24 0.02 0.37 1
RIf 0.21 1.16 | 7.83E-03 0.22 1
Rnf113a2 0.48 1.4 0.03 0.46 1
Rnf32 0.54 1.45 0.02 0.37 1
Rpll1 0.14 1.1 0.05 0.55 1
Rpl23 0.17 1.12 0.02 0.36 1
Rpl38 2 0.75 1.68 | 7.98E-03 0.22 1
Rpl31 -1.81 -3.51 0.01 0.29 1
Rps20 3 6.73 106.08 | 5.58E-03 0.18 1
Rps8 0.17 1.13 0.02 0.36 1
Rrh -4.7 -26 0.05 0.55 1
Rsad2 1.02 2.02 | 2.25E-03 0.1 1
Rspo3 0.98 1.98 0.02 0.37 1
RTI1-CE2 1.5 2.83 0.03 0.43 1
RT1-DMb 0.45 1.37 0.04 0.53 1
RT1-M1-4 1.31 2.49 0.05 0.55 1
RTI1-N2 2.15 443 | 1.81E-04 0.02 1
Runx3 -0.35 -1.27 | 9.54E-03 0.25 1
Rxfp2 -2.7 -6.49 0.05 0.54 1
Ryrl -1.41 -2.66 | 1.00E-07 | 3.58E-05 1.89E-03
Sarsl -0.15 -1.11 0.04 0.52 1
Satbl -0.17 -1.12 0.04 0.51 1
Scara3 0.34 1.27 0.04 0.51 1
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Scubel -0.18 -1.13 0.03 0.48 1
Sdc2 0.3 1.23 | 9.73E-05 | 9.97E-03 1
Sdf211 -0.26 -1.19 0.05 0.55 1
Sdk2 -0.23 -1.17 0.04 0.52 1
Seclla -0.2 -1.15 0.02 0.41 1
Sec14l1 -0.19 -1.14 | 8.80E-03 0.24 1
Secl1412 -0.2 -1.15 0.02 0.37 1
Sec1415 -0.62 -1.54 0.01 0.3 1
Secisbp2l -0.22 -1.17 0.03 0.44 1
Sema3d 0.43 1.35 | 1.86E-04 0.02 1
Sema3g -0.22 -1.17 | 8.74E-03 0.24 1
Semadc -0.28 -1.21 0.02 0.35 1
Sema5a -0.29 -1.22 | 2.49E-05 | 3.34E-03 0.47
Sephs2 -0.32 -1.25 0.02 0.33 1
Septin3 -0.17 -1.13 0.02 0.36 1
Serpinb6b 1.41 2.66 | 8.40E-03 0.23 1
Serpinel -0.77 -1.71 | 2.44E-03 0.11 1
Serpinfl 0.38 1.3 | 1.63E-03 0.08 1
Serpingl 0.33 1.26 | 2.72E-03 0.11 1
Sfswap -0.2 -1.15 0.02 0.33 1
Sgkl -0.66 -1.58 | 1.87E-09 | 1.55E-06 3.53E-05
Shc3 -0.28 -1.22 0.05 0.55 1
Shisa4 -0.23 -1.18 | 4.37E-03 0.16 1
Shox2 -0.22 -1.16 | 5.33E-03 0.18 1
Sipall2 -0.28 -1.21 | 8.77E-03 0.24 1
Sirt5 -0.16 -1.12 0.04 0.53 1
Slc10a6 -0.7 -1.63 0.04 0.51 1
Sicllal 1.07 2.1 0.01 0.29 1
Slc12a4 -0.17 -1.13 0.04 0.52 1
Slc14a2 -1.97 -3.93 0.05 0.54 1
Slc15a2 -0.24 -1.18 0.01 0.28 1
Slc15a3 0.84 1.79 0.03 0.44 1
Slc18al -1.79 -3.46 | 3.68E-03 0.14 1
Slc22a8 0.95 1.93 0.04 0.52 1
Slc25a48 -1.32 -2.5 | 4.75E-03 0.16 1
Slc2al -0.19 -1.14 0.02 0.33 1
Slc2al0 1.02 2.03 0.01 0.28 1
Slc35d2 0.38 1.3 0.03 0.46 1
Slc35e2b -0.32 -1.25 0.02 0.38 1
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Slc36a2 -0.46 -1.38 | 1.67E-03 0.08 1
Slc39al14 -0.25 -1.19 0.04 0.52 1
Slc43a2 -0.19 -1.14 0.02 0.35 1
Slc47al 0.67 1.59 | 1.18E-03 0.07 1
Slc6all -0.46 -1.37 0.05 0.54 1
Slc6al2 1.24 2.37 0.01 0.27 1
Slc6al3 1 1.99 | 1.63E-07 | 5.12E-05 3.08E-03
Slc6a20 0.89 1.85 | 8.44E-08 | 3.23E-05 1.59E-03
Slc6a4 1.85 3.6 0.04 0.5 1
Slc6a8 -0.2 -1.15 | 9.35E-03 0.25 1
Slc7all 0.57 1.48 0.03 0.44 1
Slc7as -0.3 -1.23 | 2.57E-04 0.02 1
Slc7a8 -0.32 -1.25 | 6.59E-03 0.2 1
Slc8a2 -0.24 -1.18 0.05 0.55 1
Slc9a3 -0.52 -1.43 | 4.26E-03 0.15 1
Slcola4 0.19 1.14 0.02 0.37 1
Slftn4 1 0.46 1.37 0.03 0.49 1
Slfn5 0.28 1.22 | 3.52E-04 0.03 1
Slx1b -0.34 -1.26 0.01 0.27 1
Smad9 -0.16 -1.11 0.04 0.49 1
Smim18 -0.38 -1.3 0.03 0.46 1
Smtnl2 -14 -2.64 | 9.62E-03 0.25 1
Smydl -1.65 -3.14 | 7.18E-03 0.21 1
Snai2 0.9 1.87 0.01 0.27 1
Sncg 0.23 1.17 | 7.01E-04 0.04 1
Sned1 0.23 1.17 0.04 0.53 1
Sntal -0.38 -1.3 | 5.66E-03 0.18 1
Sortl -0.2 -1.15 | 4.71E-03 0.16 1
Sox17 -0.57 -1.48 0.01 0.3 1
Sox5 0.37 1.3 0.03 0.44 1
Sp140 0.32 1.25 0.05 0.54 1
Sp2 0.27 1.21 0.03 0.46 1
Spata2 -0.26 -1.19 | 7.98E-03 0.22 1
Spata2l -1.29 -2.45 0.04 0.53 1
Spats21 0.22 1.16 0.03 0.43 1
Sppl2b -0.26 -1.2 0.04 0.49 1
Spryl -0.6 -1.52 | 4.53E-04 0.03 1
Src -0.22 -1.16 | 8.08E-03 0.23 1
Srebf2 -0.15 -1.11 0.03 0.47 1
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Srl -1.65 -3.14 | 4.41E-04 0.03 1
Srrd -0.41 -1.33 0.04 0.52 1
Srrm4 -0.39 -1.31 0.02 0.35 1
St3gal5 -0.28 -1.22 | 9.81E-04 0.06 1
St6galnac2 1 0.77 1.7 0.04 0.52 1
Stard3 -0.29 -1.22 | 3.04E-03 0.12 1
Stard3nl -0.19 -1.14 0.03 0.44 1
Stat2 0.16 1.12 0.04 0.5 1
Steapl 1.27 241 0.04 0.51 1
Stom 0.41 1.33 | 5.54E-03 0.18 1
Stonl -0.16 -1.12 0.04 0.51 1
Strn4 -0.2 -1.15 0.02 0.37 1
Stxbp6 0.33 1.26 0.01 0.3 1
Sult5al -0.88 -1.84 | 2.98E-03 0.12 1
Suv39h2 0.37 1.29 0.02 0.34 1
Syce3 -0.72 -1.65 0.04 0.54 1
Sypl2 -1.76 -3.38 | 7.35E-04 0.05 1
Syt2 -0.15 -1.11 0.03 0.46 1
Sytl3 0.28 1.22 0.03 0.44 1
Taccl -0.14 -1.11 0.03 0.48 1
Tafl3 0.24 1.18 | 4.02E-03 0.15 1
Taf7 0.27 1.2 | 1.98E-03 0.09 1
Tafa5 -0.29 -1.22 0.02 0.36 1
Tapbp 0.21 1.16 0.01 0.28 1
Tasl 1.21 2.32 0.02 0.41 1
Tbata 0.99 1.98 0.02 0.35 1
Tbpll 2 0.27 1.2 0.03 0.46 1
Tbx18 0.39 1.31 0.04 0.49 1
Tcap -2.04 -4.1 | 1.86E-05 | 2.67E-03 0.35
Tcf7 0.61 1.53 0.01 0.29 1
Tcfl5 -1.14 2.2 0.02 0.35 1
Tepl 112 0.27 1.2 0.04 0.5 1
Tdrd15 0.59 1.5 0.05 0.55 1
Tdrp -0.24 -1.18 0.04 0.5 1
Tec 0.49 1.41 | 1.83E-04 0.02 1
Tef -0.27 -1.21 | 5.38E-04 0.04 1
TentSb -2.21 -4.64 | 3.49E-05 | 4.38E-03 0.66
Tesk2 -0.56 -1.48 0.01 0.26 1
Ttpi 0.39 1.31 | 1.05E-03 0.06 1
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Tgfbl 0.63 1.55 | 4.43E-03 0.16 1
Tgfbrl 0.22 1.17 0.04 0.53 1
Tgfbr2 0.2 1.15 | 4.63E-03 0.16 1
Thapl1 -0.37 -1.29 0.02 0.36 1
Thbd 0.63 1.55 | 9.70E-08 | 3.55E-05 1.83E-03
Thbs1 0.91 1.88 | 1.77E-17 | 9.51E-14 3.35E-13
Themis 1.89 3.7 0.05 0.55 1
Ticrr 0.98 1.97 0.05 0.54 1
Tinag -2.48 -5.57 0.03 0.44 1
Tinagl1 -0.44 -1.35 0.01 0.32 1
Tle3 -0.2 -1.15 0.01 0.27 1
Tirl1 2.09 4.25 0.03 0.43 1
TIr2 0.62 1.54 0.03 0.47 1
TIr8 0.51 1.42 0.02 0.41 1
Tm4sfl 0.28 1.22 0.03 0.46 1
Tmeml17 -0.2 -1.15 | 7.93E-03 0.22 1
Tmem182 -1.27 -2.41 0.03 0.45 1
Tmem?200c -0.34 -1.26 0.04 0.53 1
Tmem266 -0.97 -1.96 | 8.88E-03 0.24 1
Tnfrsflb 0.59 1.51 | 8.73E-03 0.24 1
Tnnil -1.81 -3.52 0.02 0.38 1
Tnnt2 0.89 1.85 | 4.83E-03 0.17 1
Tnpo3 0.17 1.13 0.02 0.37 1
Topors 0.19 1.14 0.03 0.48 1
Tphl 0.61 1.53 | 3.06E-03 0.12 1
Trdn -0.86 -1.81 | 4.70E-03 0.16 1
Treml 2.39 5.25 0.03 0.48 1
Trhde -0.7 -1.62 | 1.35E-03 0.07 1
Trim36 0.25 1.19 0.02 0.36 1
Trim9 -0.25 -1.19 0.04 0.49 1
Trmt9b -0.37 -1.29 0.03 0.45 1
Trpc5 0.39 1.31 0.02 0.39 1
Trpsl 0.31 1.24 | 9.26E-03 0.25 1
Trptl -0.51 -1.42 0.03 0.49 1
Trpvl -0.14 -1.1 0.05 0.55 1
Tspanl -1.07 -2.1 0.03 0.45 1
Tspanl5 -0.26 -1.2 | 3.43E-03 0.13 1
Ttc39d -2.76 -6.79 | 2.66E-03 0.11 1
Ttll4 0.29 1.22 0.03 0.46 1
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Ttr 2.19 -4.57 0.03 0.44 1
Twsgl 0.26 1.2 0.02 0.42 1
Txndc12 -0.29 -1.22 | 2.61E-03 0.11 1
Tyrobp 0.51 1.42 0.03 0.47 1
Uaca 0.23 1.17 | 3.37E-03 0.13 1
Uckll 0.25 1.19 0.03 0.48 1
Ugtla3 0.28 1.21 0.03 0.48 1
Ugt8 -0.23 -1.17 | 8.50E-04 0.05 1
Unc5b -0.32 -1.24 0.04 0.53 1
Uox -1.97 -3.93 0.05 0.54 1
Usp35 -0.19 -1.14 0.02 0.42 1
Usp54 -0.27 -1.2 0.01 0.29 1
Usp9y -5.22 -37.21 | 5.88E-04 0.04 1
Vegfb -0.43 -1.34 | 6.00E-04 0.04 1
Vsir 0.26 1.2 0.04 0.53 1
Vtn 0.42 1.34 | 3.57E-03 0.14 1
Vwal -0.34 -1.26 | 1.03B-05 | 1.70E-03 0.19
Wdr4 -0.67 -1.59 | 6.22E-03 0.19 1
Weel -0.48 -1.4 | 8.33E-05 | 9.00E-03 1
Whrn -0.25 -1.19 | 2.19E-03 0.1 1
Wsedl -0.83 -1.77 0.04 0.49 1
Yrde -0.53 -1.45 0.01 0.31 1
Zbtb11 0.17 1.13 0.03 0.43 1
Zbtb16 -1.61 -3.05 | 3.94E-16 | 1.27B-12| 7.44E-12
Zbtb9 -0.3 -1.23 0.03 0.44 1
Zfp36l1 0.19 1.14 0.01 0.27 1
Zfp407 0.18 1.14 0.01 0.27 1
Zfp428 -0.33 -1.25 0.04 0.51 1
Zfp513 -0.37 -1.29 0.02 0.36 1
Zfp804b -0.39 -1.31 0.03 0.48 1
Zfp84 2 0.51 1.42 | 2.11E-03 0.1 1
Zfp963 -0.73 -1.65 | 2.27B-03 0.1 1
Zicl 0.65 1.57 | 1.49E-03 0.08 1
7223 0.22 1.16 | 7.48E-03 0.22 1
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Table A3.8. Master list of differentially expressed genes between female 10X CXB-NE vs DF-

NE samples with a p-value < 0.05 and a fold change greater than £1.

Logz
fold Fold FDR p-

Name change | change P-value value Bonferroni
1700102P08Rik 0.88 1.83 | 5.80E-03 0.76 1
A4galt -0.44 -1.36 0.03 1 1
AABRO07005775.1 -2.01 -4.03 | 6.67E-03 0.8 1
AABRO07014550.1 -1.98 -3.95 0.04 | 1
AABR07026317.1 -2.53 -5.77 0.01 1 |
AABR07028349.1 3.28 9.73 | 7.23E-04 0.25 1
AABR07049516.1 3.44 10.89 0.02 1 1
AABR07052523.1 2.6 6.08 0.03 1 1
AABRO07060610.1 -7.39 -167.33 0.01 1 1
AABR07062466.1 -2.37 -5.17 0.02 1 1
AABRO07063279.1 -0.51 -1.43 0.01 1 1
Abat -0.46 -1.37 | 1.02E-03 0.3 |
Abcal -0.33 -1.25 | 1.08E-04 0.08 |
Abcal2 -1.26 -2.4 0.03 1 1
Abca3 -0.19 -1.14 0.02 1 1
Abcg3 -6.49 -90.13 0.03 | 1
AC099453.1 1.19 2.29 0.04 1 1
AC128848.1 0.6 1.51 0.02 1 1
ACI128901.1 -2.1 -4.29 0.01 1 1
ACI131360.2 -1.22 -2.33 | 2.63E-03 0.53 1
Acadsb 0.54 1.45 | 9.18E-03 0.95 |
Acsf2 -0.37 -1.3 0.04 1 1
Acsl4 -0.3 -1.23 | 7.45E-04 0.25 1
Actal -1.48 -2.8 | 3.14E-03 0.59 1
Adam22 0.17 1.13 0.04 1 1
Adcyapl -0.58 -1.49 | 1.14E-03 0.32 1
Add2 -0.2 -1.15 0.02 1 1
Agbl2 2.49 5.6 | 5.21E-03 0.73 1
Akrlbl 0.33 1.26 | 2.18E-04 0.12 1
Albfml 1.13 2.19 0.04 1 1
Aldh7al -0.29 -1.22 0.04 1 1
Amph 0.22 1.16 0.01 | 1
Anapcl5 0.38 1.3 0.05 1 |
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Ankfnl 0.49 1.41 0.02 1 1
Apobecl 0.96 1.94 0.04 1 1
Arap2 0.28 1.22 0.03 1 1
Arhgap36 -0.33 -1.26 0.02 1 1
Arhgef9 0.19 1.14 0.04 1 1
Armh4 0.29 1.22 0.03 1 1
Ascl2 1.72 3.29 0.03 1 1
Ascl3 2.72 6.58 0.02 1 1
Assl -1.26 -2.4 | 434E-08 | 3.44E-04 8.07E-04
Atp2b4 -0.54 -1.46 | 1.51E-03 0.38 1
Atp5Smk 1 -0.22 -1.16 0.03 1 1
Atxn2l -0.19 -1.14 0.03 1 1
Baspl -0.28 -1.21 | 1.01E-03 0.3 1
Blvra 0.41 1.33 | 4.64E-03 0.72 1
Bmx 1.42 2.67 0.04 1 1
Clqga -0.59 -1.5 | 8.15E-03 0.91 1
Clgbp -0.2 -1.15 0.04 1 1
Ca3 -1.55 -2.93 0.04 1 1
Cabp2 -2.02 -4.04 0.02 1 1
Cacng5 -0.55 -1.47 0.03 1 1
Calb2 0.36 1.28 0.01 1 1
Camk2d -0.24 -1.18 | 6.73E-03 0.8 1
Camkmt 0.44 1.36 0.04 1 1
Capn5 -0.24 -1.18 | 4.95E-03 0.72 1
Car2 0.28 1.21 0.04 1 1
Cartpt 0.82 1.77 0.03 1 1
Cck -3.24 -9.44 0.03 1 1
Cd&2 -0.2 -1.15 0.03 1 1
Cds2 -0.27 -1.2 | 2.31E-03 0.49 1
Cep250 0.41 1.33 0.03 1 1
Cersl 1.98 3.94 0.02 1 1
Cers6 -0.19 -1.14 0.04 1 1
Cgn 1.5 2.83 | 5.76E-04 0.21 1
Chchd2 1 2.48 5.58 0.04 1 1
Chrm2 -0.2 -1.15 0.04 1 1
Chstl1 -0.33 -1.26 0.03 1 1
Ckm -1.66 -3.15 0.04 1 1
Ckmtl 0.24 1.18 | 491E-03 0.72 1
Cldn19 0.36 1.28 0.01 1 1
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Clic4 -0.26 1.2 0.04 1 1
Cnmd 0.33 1.26 0.01 1 1
Coll6al -0.34 -1.26 | 9.27E-03 0.95 1
Cr2 -1.85 3.6 0.03 1 1
Crabp2 -0.4 -1.32 0.05 1 1
Cracdl 1.7 3.25 | 6.28E-03 0.78 1
Creld2 -0.64 -1.55 | 3.60E-03 0.61 1
Crmpl -0.21 -1.15 0.03 1 1
Crybgl -0.91 -1.88 0.04 1 1
Csfl -0.58 1.5 | 1.41E-03 0.37 1
Csk -0.21 115 0.02 1 1
Csmd3 0.33 1.26 0.02 1 1
Ctnnall 0.27 121 0.04 1 1
Cxcl10 -0.98 -1.97 0.03 1 1
Cxcl9 -1.08 2.12 | 2.20E-03 0.48 1
Cxxcd 0.3 1.23 0.05 1 1
Cyp27bl -1.86 -3.62 0.04 1 1
D430041D05Rik 0.27 1.21 0.05 1 1
Ddahl 0.28 1.21 0.04 1 1
Ddx3y 0.74 1.67 0.03 1 1
Dhfr -0.57 -1.48 | 1.64E-04 0.1 1
Dnah3 _1.54 2.9 | 1.40E-03 0.37 1
Dnajb9 -0.28 121 0.03 1 1
Dock10 0.19 1.14 0.03 1 1
Dtx3l -0.38 -1.3 | 5.44E-03 0.74 1
Ebnalbp2 0.34 1.27 0.02 1 1
Eeal 0.19 1.14 0.03 1 1
Eif2ak2 20.18 _1.14 0.05 1 1
Emll 0.17 112 0.05 1 1
Epb41 0.19 1.14 0.03 1 1
Erich3 0.25 1.19 0.01 1 1
Etl4 0.37 1.29 | 3.26E-03 0.59 1
Exdl 1 2 0.05 1 1
Extl2 0.21 1.16 0.02 1 1
Fads3 -0.33 -1.25 0.02 1 1
Famllla 1.38 2.59 | 3.19E-04 0.15 1
Fam222b 0.21 -1.15 0.03 1 1
Fam83d _1.67 3.17 0.04 1 1
Fegr3a 112 2.17 0.04 1 1
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Filip1 0.27 1.21 | 5.87E-03 0.76 1
Fndc7 -1.15 -2.21 0.02 1 1
Frmd3 0.28 1.21 0.04 1 1
Frmd$§ -0.31 -1.24 | 1.57E-03 0.39 1
Fscnl -0.46 -1.38 0.02 1 1
Fsd2 3.19 9.11 0.03 1 1
Gabarap -0.17 -1.12 0.05 1 1
Gabra5 -0.49 -1.4 | 7.93E-03 0.9 1
Gadd45g -0.94 -1.92 | 4.79E-04 0.21 1
gene:ENSRNOG00000025211 3.19 9.11 0.03 1 1
gene: ENSRNOG00000031060 248 5.58 0.04 1 1
gene: ENSRNOG00000037661 -0.41 -1.33 | 5.63E-03 0.76 1
gene:ENSRNOG00000049579 -2.4 -5.27 0.04 1 1
gene:ENSRNOG00000054017 0.2 1.15 0.04 1 1
gene: ENSRNOG00000061597 -2.17 -4.5 0.04 1 1
gene:ENSRNOG00000062467 -3.46 -10.98 0.02 1 1
gene: ENSRNOG00000062492 -1.5 -2.83 0.05 1 1
gene:ENSRNOG00000063112 -1.71 -3.27 0.05 1 1
gene: ENSRNOG00000063986 -2.43 -5.38 0.01 1 1
gene:ENSRNOG00000064332 2.6 6.08 0.03 1 1
gene: ENSRNOG00000064423 1.08 2.11 0.04 1 1
gene:ENSRNOG00000065633 2.57 5.94 | 8.85E-03 0.94 1
gene: ENSRNOG00000067240 0.27 1.21 0.04 1 1
gene: ENSRNOG00000068362 -1.68 -3.21 0.04 1 1
gene: ENSRNOG00000070474 -0.56 -1.48 0.01 1 1
gene:ENSRNOG00000071148 7.6 193.81 | 8.80E-03 0.94 1
Gfra3 -0.49 -1.41 | 4.85E-03 0.72 1
Ghsr -2.5 -5.67 0.04 1 1
Glipr2 -0.29 -1.22 0.04 1 1
Gm17266 1.63 3.1 0.01 1 1
Gmppb -0.35 -1.27 0.02 1 1
Gpcl -0.28 -1.22 0.03 1 1
Grhl3 3.73 13.29 | 2.20E-07 | 8.06E-04 4.10E-03
Grk2 -0.19 -1.14 0.04 1 1
Gstm?2 -0.34 -1.26 0.01 1 1
H2bcl18 0.32 1.25 0.01 1 1
Haplnl 0.58 1.49 | 1.63E-03 0.39 1
Hbb-bs 1.58 2.99 0.01 1 1
Hifla -0.18 -1.13 0.04 1 1
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Hmen2 1.45 2.72 | 6.02B-05 0.05 1
Hoxa9 -0.33 _1.26 0.03 1 1
Hoxb6 0.78 1.72 0.01 1 1
Hoxd10 -1.34 -2.53 | 9.35E-03 0.95 1
Hpse 0.59 1.5| 6.37B-04 0.23 1
Hrh3 1.18 2.27 0.01 1 1
Hs2stl -0.27 121 0.03 1 1
Hspas -0.41 -1.32 0.02 1 1
Hspb! -0.28 -1.22 | 8.28E-04 0.26 1
Htr2b -3.25 -9.54 0.03 1 1
Hyoul -0.36 -1.28 | 4.81E-03 0.72 1
Ifih1 -0.39 -1.31 | 6.74E-03 0.8 1
Ifnlrl 1 -2 | 7.60E-04 0.25 1
Igf2 L0.67 _1.59 0.01 1 1
Igfbp3 -0.34 -1.27 0.01 1 1
Igsf23 -1.85 3.6 0.02 1 1
21r 123 234 | 3.37E-03 0.59 1
116 222 4.65 | 1.16E-04 0.08 1
Isgls _1.14 2.2 0.04 1 1
Itga3 -0.29 -1.22 0.03 1 1
Kenel 0.37 1.29 0.01 1 1
Kened -0.23 _1.18 0.01 1 1
Khdrbs2 -0.83 -1.77 0.03 1 1
Klrkl -1.01 2.02 0.03 1 1
Larp4 -0.23 -1.17 | 8.31E-03 0.92 1
Leelf 2 .55 _5.85 | 4.27E-06 | 8.47E-03 0.08
Lck -1.31 .48 0.03 1 1
Lepl -0.25 -1.19 | 2.95E-03 0.58 1
Ldhb 0.18 1.13 0.04 1 1
Ldir 20.17 1,12 0.05 1 1
Lgals3bp -0.32 -1.25 0.02 1 1
Lhfpl4 0.19 1.14 0.03 1 1
Lif 2.26 4.79 0.02 1 1
Lingo4 0.7 1.62 0.03 1 1
Lmo4 -0.29 -1.22 0.03 1 1
Lypd!l 0.68 1.6 0.02 1 1
Madlll 0.32 1.25 0.03 1 1
Magi3 -0.23 _1.18 | 6.98E-03 0.83 1
Manlal -0.32 -1.25 0.02 1 1
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Manf -0.44 -1.36 | 5.80E-03 0.76 1
Maoa -0.37 -1.29 | 4.04E-03 0.65 1
Mboat7 -0.4 -1.32 | 5.16E-03 0.73 1
Mbp 0.28 1.22 0.02 1 1
Mel -0.18 -1.14 0.04 1 1
Mex3c -0.23 -1.17 0.02 1 1
Mgst3 0.37 1.29 | 6.14E-03 0.77 1
Mmd -0.39 -1.31 | 3.81E-03 0.63 1
Mipsl7 1.62 3.07 | 1.62E-03 0.39 1
Mt-co2 0.26 1.2 0.04 1 1
Mt-nd6 0.36 1.29 | 3.06E-03 0.58 1
Mthfd2 -0.55 -1.47 | 7.19E-03 0.84 1
Mybpcl 1.44 2.72 | 2.40E-03 0.51 1
Myh4 2.2 -4.6 | 1.59E-04 0.1 1
Myll -3.78 -13.73 | 2.06E-03 0.47 1
Myol0 -0.25 -1.19 | 4.97E-03 0.72 1
Myom3 3.24 9.43 | 6.96E-09 | 1.10E-04 1.29E-04
Nadsynl 0.58 1.49 0.01 1 1
Ner3lgl 3.04 8.22 0.04 1 1
Ndrg3 -0.37 -1.29 | 4.59E-03 0.72 1
Nefl 0.24 1.18 0.05 1 1
Nefm 0.25 1.19 0.04 1 1
Neurll -0.3 -1.23 0.04 1 1
Npas4 3.19 9.11 0.04 1 1
Nrap -2.13 -4.38 0.01 1 1
Nripl -0.3 -1.23 | 5.35E-04 0.21 1
Nsun4 1 0.35 1.27 0.03 1 1
Nts -0.83 -1.78 0.02 1 1
Oasl2 -0.74 -1.67 | 2.47E-03 0.51 1
Olr1877 -2.62 -6.13 0.03 1 1
OIr318 7.41 170.43 0.01 1 1
Os9 -0.19 -1.14 0.03 1 1
Otulinl -0.44 -1.36 0.05 1 1
P2ry10b 1.56 2.94 0.03 1 1
Paipl -0.21 -1.16 0.02 1 1
Pappal -0.39 -1.31 | 6.11E-03 0.77 1
Pappa2 -0.68 -1.6 | 1.06E-03 0.3 1
Parpl14 -0.35 -1.27 0.01 1 1
Pctp 0.43 1.35 0.04 1 1
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Pdcl3 -0.48 -1.4 | 5.25B-04 0.21 1
Pdel0a -0.45 -1.37 0.03 1 1
Pdia4 -0.29 -1.23 0.02 1 1
Pdpn -0.19 -1.14 0.04 1 1
Phfl1 693 | -121.68 0.02 1 1
Pkib -0.51 -1.42 | 7.81E-03 0.89 1
Pla2g7 0.36 1.28 | 7.24E-03 0.84 1
Plcll 0.4 1.32 0.03 1 1
Pld5 -0.44 -1.36 0.02 1 1
Plekhbl 0.23 1.17 | 7.06E-03 0.83 1
Plekhhl -0.36 -1.28 | 9.01E-03 0.94 1
Pllp 0.45 1.36 | 2.20E-03 0.48 1
Pmp2 0.41 1.33 | 8.84E-03 0.94 1
Pmp22 0.25 1.19 0.04 1 1
Pnplal 1.29 2.44 0.02 1 1
Polr3b 0.21 1.16 0.03 1 1
Pomtl -0.51 -1.42 0.03 1 1
Ppmlk 0.3 1.23 0.04 1 1
Prelid3a 0.69 1.61 0.05 1 1
Prkcq 0.43 1.35 | 4.02E-03 0.65 1
Prrl3 -0.25 -1.19 0.05 1 1
Ptpdal -0.3 -1.23 0.02 1 1
Ptpn5 -0.52 -1.44 0.01 1 1
Ptprn -0.25 -1.19 | 3.21E-03 0.59 1
Ptpro -0.51 -1.42 | 4.62B-04 0.2 1
Qdpr -0.26 1.2 0.04 1 1
Rabl5 -0.38 -1.3 | 3.55E-03 0.61 1
Rab33b -0.3 -1.23 0.03 1 1
Rab3ip 0.33 1.25 0.05 1 1
Rail4 0.28 1.21 0.05 1 1
Ralgps? -0.29 -1.23 0.03 1 1
Rbm15b -0.32 -1.25 0.01 1 1
Rbp4 -0.75 -1.68 | 4.72E-05 0.05 0.88
Rfcl 0.18 1.13 0.05 1 1
RGD1309350 3.32 10 0.03 1 1
RGD1561662 -2.04 4.12 0.02 1 1
RGD1564409 0.48 1.39 0.05 1 1
Rhoc -0.29 -1.22 | 3.33E-03 0.59 1
Rhof -0.47 -1.39 0.01 1 1
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Ripk3 -1.02 -2.03 0.04 1 1
Rnf213 -0.27 -1.21 | 1.66E-03 0.39 1
Rorb -1.32 -2.49 0.05 1 1
Rpl21 2 -0.34 -1.26 0.01 1 1
Rspo2 -0.52 -1.44 | 6.57E-05 0.05 1
RTI-CEI -1.21 -2.31 0.03 1 1
RT1-N2 2.33 5.04 | 2.25E-03 0.49 1
RTI-S3 -0.47 -1.38 0.03 1 1
Rtell 0.46 1.37 | 7.50E-04 0.25 1
Ryrl -1 -2 0.02 1 1
S100all -0.28 -1.22 | 1.32E-03 0.36 1
Slpr4 -3.3 -9.82 0.03 1 1
Sbf2 0.19 1.14 0.03 1 1
Sbspon 0.5 1.41 0.04 1 1
Sdf2l1 -0.61 -1.52 0.02 1 1
Sema4f -0.37 -1.29 | 7.70E-03 0.89 1
Sema6d 0.19 1.14 0.03 1 1
Serpinal -0.45 -1.37 0.04 1 1
Serpinil -0.24 -1.18 0.01 1 1
Set -0.46 -1.37 0.01 1 1
Shank2 -0.26 -1.2 0.04 1 1
Shisal2b 1.84 3.57 0.01 1 1
Slc13a3 -0.45 -1.37 0.04 1 1
Slc27a4 -0.3 -1.23 0.03 1 1
Slc36a2 0.46 1.38 0.02 1 1
Slc7a5 -0.28 -1.21 0.04 1 1
Smagp -0.99 -1.99 0.03 1 1
Smap1 -0.19 -1.14 0.03 1 1
Snrpg 1 -2.45 -5.48 | 5.14E-03 0.73 1
Sod3 0.22 1.16 0.02 1 1
Sorbs2 0.41 1.33 | 6.09E-03 0.77 1
Sparcll 0.2 1.14 0.02 1 1
Spatal? 1.36 2.56 0.05 1 1
Sptb 0.38 1.31 | 1.15E-05 0.02 0.21
Sptbn5 0.29 1.22 0.02 1 1
Srgapl -0.21 -1.16 0.02 1 1
Strip1 -0.34 -1.26 0.01 1 1
Sypl2 -3.02 -8.1 0.04 1 1
Syt4 -0.3 -1.23 | 5.08E-04 0.21 1
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Tbcld8 -0.41 -1.33 0.01 1 1
Tceal9 -0.29 -1.22 0.03 1 1
Tecta -1.36 -2.56 | 1.76E-03 0.41 1
Tesc 0.3 1.23 0.04 1 1
Tex15 0.6 1.51 0.03 1 1
Tex38 3.32 10 0.03 1 1
Thap3 0.76 1.7 0.02 1 1
Thegl -3.49 -11.25 0.04 1 1
Tmem139 3.01 8.04 | 4.35E-03 0.7 1
Tmem?255a 0.25 1.19 | 2.85E-03 0.56 1
Tnc -0.25 -1.19 | 5.24E-03 0.73 1
Tnfaipl -0.27 -1.2 | 3.33E-03 0.59 1
Tnmd 1.88 3.68 0.03 1 1
Tnnc2 -3.23 -9.41 0.05 1 1
Tp53il1l -0.45 -1.37 0.03 1 1
Trim56 -0.19 -1.14 0.05 1 |
Trpv2 -0.22 -1.17 0.03 1 1
Trub2 0.41 1.33 0.03 1 1
Tspanl3 -0.18 -1.13 0.04 1 1
Ttc27 -0.31 -1.24 0.03 1 1
Ttn -0.53 -1.44 0.02 1 1
Txnip 0.44 1.35 | 1.29E-06 | 2.92E-03 0.02
Txnrd1 -0.18 -1.13 0.04 1 1
Ube2a -0.22 -1.17 0.02 1 1
Ubl5 -0.22 -1.17 0.02 1 1
Vatl -0.2 -1.15 0.02 1 1
Vgf -0.71 -1.63 | 7.99E-08 | 4.22E-04 1.49E-03
VwaSa -0.21 -1.16 0.01 1 1
Xirp2 -0.99 -1.99 | 6.49E-03 0.8 1
Yesl -0.21 -1.16 0.03 1 1
Zbtb38 -0.18 -1.13 0.04 1 1
Zdhhc22 0.51 1.42 0.04 1 1
Zp407 0.24 1.18 | 6.67E-03 0.8 1
Z{p622 -0.2 -1.14 0.02 1 1
Z{p804a 0.27 1.2 0.05 1 1
Z{p938 0.39 1.31 0.03 1 |
Zgrfl 0.62 1.53 0.02 1 1
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Table A3.9. Master list of differentially expressed genes between male 10X CXB-NE vs DF-NE

samples with a p-value < 0.05 and a fold change greater than +1

Logz
fold Fold FDR p-

Name change | change | P-value | value Bonferroni

1110038F14Rik 0.45 1.36 0.05 0.5 1
1700092M0O7Rik 2.79 6.91 | 3.95E-04 0.03 1
4833439L19Rik -0.16 -1.12 0.04 0.44 1
4930563E22Rik 0.2 1.15 0.03 0.37 |
6330403K07Rik 0.26 1.19 0.04 0.48 1
AABR07005844.1 1.31 2.48 | 3.33E-10| 2.07E-07 6.29E-06
AABRO07006275.1 3.56 11.76 | 8.87E-03 0.21 1
AABRO07015812.1 -0.2 -1.15 0.02 0.32 1
AABRO07018556.1 1.7 3.26 0.05 0.5 |
AABR07021955.1 0.26 1.2 0.01 0.23 1
AABR07025140.1 0.55 1.47 0.03 0.42 1
AABR07029195.1 1.28 2.44 0.02 0.32 |
AABR07029272.1 0.35 1.28 0.01 0.28 |
AABR07029596.1 0.75 1.69 0.02 0.35 1
AABR07030773.1 2.42 5.35 0.02 0.36 1
AABR07034445.1 -1.18 -2.27 | 9.09E-05 | 7.52E-03 |
AABRO07041109.1 -0.8 -1.75 | 1.46E-03 0.07 1
AABR07049329.1 0.83 1.78 | 8.27E-04 0.04 1
AABR07051450.1 -0.16 -1.11 0.05 0.5 1
AABRO07054614.1 0.74 1.67 0.04 0.48 |
AABRO07058412.1 -2.87 -7.29 0.03 0.42 |
AABRO07060872.1 2.17 4.5 | 4.25E-13 | 4.76E-10 8.03E-09
AABR07062138.2 0.99 1.98 0.01 0.26 1
AABR07066700.1 -0.43 -1.34 0.02 0.28 |
AABRO07069837.1 2.76 6.79 0.02 0.3 |
AABRO07070957.1 3.2 9.18 0.02 0.34 1
Aard 1.08 2.12 0.02 0.35 1
ABI124611 1.04 2.06 0.05 0.5 |
Abcal3 0.98 1.97 | 1.50E-03 0.07 |
Abca2 -0.15 -1.11 0.04 0.44 1
Abcas -0.16 -1.12 0.04 0.44 1
Abcc9 0.3 1.23 0.03 0.37 |
Abcd2 -0.27 -1.2 0.02 0.29 |
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Abcg2 -0.37 -1.3 | 2.78EB-03 0.1 1
Abhd14b 0.3 1.23 0.03 0.38 1
Abi3 1.22 2.33 | 1.53E-03 0.07 1
Abi3bp 0.29 1.22 | 7.22E-03 0.19 1
Ablim2 029 -1.22 0.02 0.32 1
AC118772.1 3.29 9.8 | 3.78E-05 | 3.88E-03 0.71
AC128859.3 1.37 2.59 0.02 0.31 1
Acacb 03]  -1.23 0.04 0.46 1
Acapl 1.38 2.6 | 6.90E-05| 6.13E-03 1
Ace2 0.54 1.46 | 4.58E-04 0.03 1
Acer2 0.6 -1.52| 1.63E-05| 1.95E-03 0.31
Acta2 0.82 1.77 | 1.95E-10 | 1.26B-07 3.69E-06
Actg? 1.34 2.54 | 1.05E-03 0.05 1
Actnl 0.39 1.31 | 1.10E-05 | 1.42E-03 0.21
Acvrll 0.37 1.29 0.04 0.47 1
Adam11 -021|  -1.15| 7.54E-03 0.19 1
Adaml5 0.27 1.2 0.03 0.38 1
Adam23 0.16| -1.12 0.02 0.31 1
Adam33 0.73 1.66 0.03 0.38 1
Adamts] 0.38 1.3 | 8.64E-04 0.04 1
Adamts12 0.57 1.49 | 7.14E-07 | 1.50E-04 0.01
Adamts2 0.38 1.3 | 9.11E-03 0.21 1
Adamts20 0.25| -1.19 0.02 0.36 1
Adamts9 0.35 1.28 | 8.30E-03 0.2 1
Adamtsl1 -0.33|  -1.26 | 5.88E-03 0.17 1
Adcyl 0.15|  -L.11 0.04 0.45 1
Adcy7 0.29 1.23 0.02 0.32 1
Adcy8 035|  -1.28 0.02 0.31 1
Adgrdl 0.41 1.32 0.01 0.25 1
Adgrel 0.41 1.33 0.03 0.38 1
Adgre4 1.63 3.09 | 6.72E-03 0.18 1
Adgrf3 2.08 4.23 0.03 0.37 1
Adgrll 0.17|  -1.13 0.02 0.33 1
Adipog 3.13 8.75 0.03 0.37 1
Ado 0.18| -1.13 0.03 0.41 1
Aebpl 0.28 1.22 | 8.20E-03 0.2 1
Agt 0.89| -1.85 0.02 0.32 1
Ahctfl 0.16| -1.12 0.03 0.43 1
Ahsp 1.37 2.58 | 3.43E-06 | 5.64E-04 0.06
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AI593442 0.15|  -L11 0.03 0.4 1
Aifl 0.71 1.64 | 2.20E-03 0.09 1
Aifll 024| -1.18 0.03 0.43 1
Akna 0.39 1.31 | 4.48E-03 0.14 1
Aldhla2 0.51 1.43 0.02 0.32 1
Aldhla3 0.58 1.49 | 8.11E-04 0.04 1
Alk -0.27 1.2 | 2.61E-03 0.1 1
Alox12 1.03 2.04 | 2.06E-03 0.08 1
Alox15 1.36 2.57 | 6.18E-05| 5.70E-03 1
Alox5ap 0.84 1.79 | 1.83E-03 0.08 1
Amot]2 0.37 1.29 | 2.98E-03 0.11 1
Angptl 0.64 1.56 | 3.32E-05| 3.52B-03 0.63
Angptl1 1.31 2.48 | 2.49E-04 0.02 1
Angptl7 0.76 1.69 0.05 0.49 1
Anklel 34| 1055 0.01 0.25 1
Ankrd37 1.26 2.39 0.04 0.49 1
Ano?2 -2.26 4.8 0.05 0.5 1
Ano3 0.15]  -L.11 0.03 0.38 1
Anpep 0.74 1.67 | 2.51E-04 0.02 1
Antxrl 0.24 1.18 | 5.85E-03 0.16 1
Anxal 0.36 1.28 | 1.26E-03 0.06 1
Anxa3 0.39 1.31 | 6.85E-03 0.18 1
Anxa$ 0.49 1.4 0.03 0.43 1
Aox! 0.33 1.26 | 3.85E-03 0.13 1
Aox4 0.54 1.45 | 2.40E-05 | 2.68E-03 0.45
Apls2 -0.14 1.1 0.05 0.5 1
Ap3dl 0.15]  -L.11 0.03 0.43 1
Apobr 0.74 1.67 0.02 0.36 1
Apol2 2.73 6.64 | 1.49E-03 0.07 1
Apol9a 0.55 1.47 0.04 0.46 1
Appbp2 0.18]  -1.13 0.02 0.3 1
Aprt 0.26 1.19 0.03 0.41 1
Aqp4 -0.86|  -1.81 0.04 0.48 1
Arapl 0.23 1.17 | 7.63E-03 0.19 1
Arhgapl5 0.49 1.41 0.02 0.33 1
Arhgap25 0.37 1.29 0.04 0.46 1
Arhgap29 0.31 1.24 | 5.91E-03 0.17 1
Arhgap39 023| -1.17 | 1.71E-03 0.07 1
Arhgap45 0.63 1.55 | 5.14E-04 0.03 1
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Arhgap9 0.67 1.59 0.04 0.44 1
Arhgdib 0.58 1.5| 2.01E-05| 2.28E-03 0.38
Arntl 0.65 1.56 | 1.91E-05 | 2.20E-03 0.36
Arsi 0.76 1.7 0.03 0.42 1
Art4 2.46 5.5 | 2.58E-03 0.1 1
Asns 0.16]  -112 0.03 0.4 1
Aspn 1.4 2.63 | 2.88E-09 | 1.31E-06|  5.44E-05
Astn2 0.18]  -1.13 0.05 0.49 1
Atplla 0.14 1.1 0.03 0.43 1
Atplal 0.18|  -1.13| 7.92E-03 0.2 1
Atp2a2 -0.14 1.1 0.04 0.44 1
Atp2b2 0.17]  -1.13 0.01 0.26 1
Atp2b3 0.19] -1.14 0.01 0.23 1
AtpSmc?2 0.17 1.13 0.04 0.45 1
AtpSme 0.76 1.69 | 8.18E-03 0.2 1
AtpSmg 0.22 1.16 | 4.13B-03 0.13 1
Atp8a2 -0.14 1.1 0.03 0.42 1
Atp8b4 1.08 2.12 | 4.12E-03 0.13 1
Atpafl 02| 115 0.02 0.3 1
Avprlb 197 -3.91 0.01 0.23 1
B3galts 03] -1.24 0.02 0.3 1
B4galt6 0.15]  -111 0.04 0.48 1
Bag3 0.18]  -1.13 0.01 0.27 1
Bank| 1.27 2.41 0.01 0.27 1
Bel2 022 |  -1.16 | 4.67E-03 0.14 1
Bcl2115 24| 529 0.03 0.37 1
Bcl6b 0.7 1.62 0.04 0.46 1
Bglap 1.7 3.25 0.01 0.24 1
Ben 0.57 1.48 | 8.83B-08 | 2.51E-05 1.67E-03
Bicdl 0.15]  -111 0.04 0.46 1
Bin2 1.05 2.08 | 1.20E-04 | 9.40E-03 1
Birc3 0.73 1.65 0.03 0.43 1
Blk 1.49 2.81 0.04 0.44 1
Bmpl 0.21 1.15 0.02 0.3 1
Bmp4 1.31 2.47 | 3.07B-05 | 3.39E-03 0.58
Bmper 0.66 1.58 | 7.60E-06 | 1.06E-03 0.14
Bnc2 0.25 1.19 0.02 0.36 1
Boc 0.59 1.5| 6.57E-07 | 1.40E-04 0.01
Bpifc 24| 529 0.03 0.37 1
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BrmslI -0.18 -1.13 0.04 0.44 1
Btbd17 242 5.35 0.02 0.37 1
Btbd3 -0.17 -1.12 0.03 0.39 1
Btg2 0.41 1.33 0.02 0.3 1
Btk 1.18 2.27 | 5.51E-05| 5.29E-03 1
Btla 1.22 2.33 | 8.85E-04 0.05 1
Clqce 0.5 1.41 | 5.58E-03 0.16 1
Clqtnf2 0.35 1.28 0.05 0.51 1
Clqtnf7 2.07 4.19 | 2.93E-04 0.02 1
Clr 0.39 1.31 | 3.15E-04 0.02 1
Clrl 0.85 1.8 0.04 0.45 1
Cls 0.51 1.43 | 2.55E-06 | 4.28E-04 0.05
C3 0.62 1.53 | 8.96E-04 0.05 1
C4a 0.63 1.55| 1.07E-04 | 8.60E-03 1
C4b 0.91 1.88 | 1.36E-04 0.01 1
CSar2 0.51 1.43 0.03 0.42 1
C8g 0.5 1.42 0.02 0.36 1
Cabyr 2.16 4.47 0.03 0.37 1
Cacnalg 1.09 2.12 | 1.05E-03 0.05 1
Cacnalh -0.2 -1.15 0.01 0.27 1
Cacna2d3 -0.16 -1.12 0.03 0.43 1
Cacybp -0.17 -1.12 0.02 0.32 1
Cadm3 -0.19 -1.14 | 4.54E-03 0.14 1
Cadps2 -0.23 -1.17 | 7.50E-03 0.19 1
Cagel -0.59 -1.5 0.04 0.49 1
Camp 24 527 | 1.55E-08 | 5.92E-06 2.93E-04
Carl 2.16 4.46 | 2.23E-03 0.09 1
Cardl10 0.56 1.48 | 2.34E-03 0.09 1
Carhspl 0.19 1.14 0.02 0.36 1
Casp3 0.28 1.21 0.03 0.42 1
Castor2 -0.2 -1.15 0.02 0.35 1
Cavin2 0.31 1.24 | 9.97E-03 0.23 1
Ccbel 1.61 3.06 | 1.68E-04 0.01 1
Ccedcl2 0.4 1.32 0.02 0.34 1
Ccedc126 -0.23 -1.17 | 9.44E-03 0.22 1
Ccdcl72 0.61 1.52 0.02 0.29 1
Ccdc3 0.89 1.85 | 2.07E-05 | 2.34E-03 0.39
Ccdcb -0.2 -1.15 | 5.90E-03 0.17 1
Ccdc80 0.69 1.61 | 5.30E-07 | 1.16E-04 1.00E-02
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Ccl21 2.05 4.15 | 1.35E-19 | 3.78E-16 2.56E-15
Ccl24 1.26 2.39 0.03 0.4 1
Ccl4 -1.79 -3.45 0.04 0.45 1
Cen2 1.02 2.03 | 1.22E-12 | 1.13E-09 2.30E-08
Ccen3 1.47 2.77 | 8.62E-16 | 1.45E-12 1.63E-11
Cend 1.52 2.86 | 1.52E-03 0.07 1
Ccna2 0.68 1.6 0.02 0.36 1
Ccnb2 1.11 2.15 | 1.57E-03 0.07 1
Cenf 0.55 1.46 0.05 0.49 1
Cer2 1.15 2.22 | 2.30E-07 | 5.59E-05 4.34E-03
Cer7 3.22 9.33 0.02 0.3 1
Ccser2 -0.18 -1.14 | 5.83E-03 0.16 1
Cd109 0.54 1.46 0.04 0.49 1
Cd14 0.72 1.65 0.03 0.37 1
Cd177 2.46 549 | 2.89E-09 | 1.31E-06 5.45E-05
Cd19 1.15 2.21 0.05 0.51 1
Cd22 0.91 1.88 0.02 0.3 1
Cd226 1.25 2.38 | 5.82E-04 0.03 1
Cd33 1.11 2.16 0.02 0.29 1
Cd37 0.99 1.98 | 7.36E-04 0.04 1
Cd3e 2 4 0.02 0.33 1
Cd40 2.68 6.42 | 3.47E-03 0.12 1
Cds3 0.6 1.52 | 1.85E-03 0.08 1
Cdo6 1.17 2.25 0.05 0.5 1
Cd7 0.93 1.9 0.03 0.37 1
Cd79a 0.79 1.73 | 3.70E-03 0.13 1
Cd79b 2.46 549 | 7.82E-05| 6.73E-03 1
Cd8a 1.93 3.82 0.02 0.36 1
Cd93 0.26 1.2 0.04 0.46 1
Cdc25b 0.29 1.22 | 8.41E-03 0.2 1
Cdc34 0.25 1.19 | 5.17E-03 0.15 1
Cdc45 2 -0.36 -1.29 | 4.62E-03 0.14 1
Cdca2 1.25 2.38 | 1.84E-03 0.08 1
Cdhl -0.23 -1.17 | 1.11E-03 0.05 1
Cdhl1 0.31 1.24 | 1.18E-05 | 1.50E-03 0.22
Cdh15 0.43 1.35 0.02 0.3 1
Cdh4 -0.34 -1.26 0.01 0.23 1
Cdh5 0.22 1.16 0.05 0.49 1
Cdhr2 0.64 1.56 | 8.38E-03 0.2 1
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Cdk20 -0.47 -1.38 0.03 0.37 1
Cdk5r2 -0.15 -1.11 0.05 0.49 1
Cdr21 -0.18 -1.13 0.01 0.24 1
Ceacaml 0.26 1.2 0.04 0.49 1
Ceacam4 1.49 2.82 | 6.66E-06 | 9.56E-04 0.13
Cebpe 1.7 3.25 0.04 0.46 1
Cenpa 1.12 2.18 0.03 0.43 1
Cenpf 0.57 1.48 0.01 0.23 1
Cenpi 0.68 1.6 0.03 0.38 1
Cenpu 0.79 1.73 0.03 0.39 1
Cep83 -0.22 -1.17 0.04 0.49 1
Ces2b 1.64 3.13 0.03 0.37 1
Cesll 1 1.43 2.69 0.03 0.37 1
Cfb 0.5 1.41 | 9.69E-03 0.22 1
Cth 0.24 1.18 0.03 0.37 1
Cip 0.96 1.95 | 6.04E-05| 5.63E-03 1
Cftr -1.1 -2.15 0.05 0.49 1
Chi3ll 0.82 1.77 | 9.08E-04 0.05 1
Chordcl -0.24 -1.18 | 1.26E-03 0.06 1
ChrdI2 0.93 1.9 0.01 0.26 1
Chrm3 -0.5 -1.42 | 4.59E-03 0.14 1
Chrm5 2.26 4.77 | 3.39E-03 0.12 1
Chrna3 -0.46 -1.38 | 1.59E-05 | 1.92E-03 0.3
Chrnb4 -0.45 -1.37 0.01 0.28 1
Chstl5 -0.19 -1.14 0.01 0.28 1
Chst2 -0.25 -1.19 | 4.48E-04 0.03 1
Ciart -0.95 -1.93 | 4.23E-03 0.14 1
Ciita 0.69 1.61 0.03 0.43 1
Cilp 0.82 1.77 | 7.94E-07 | 1.61E-04 0.02
Clen4 -0.14 -1.11 0.05 0.49 1
Cleclla 0.62 1.54 | 6.92E-03 0.18 1
Clecl2a 0.62 1.54 0.02 0.33 1
Clecl4a 0.7 1.63 | 1.18E-03 0.06 1
Cleclb 1.39 2.62 0.01 0.26 1
Clec2d2 1.34 2.53 0.03 0.42 1
Clec2g 0.19 1.14 0.01 0.23 1
Clec4a3 0.83 1.78 | 7.91E-04 0.04 1
Clec4d 2.31 4.96 0.02 0.3 1
Clec7a 0.67 1.59 | 1.53E-03 0.07 1
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Clic2 0.49 1.41 0.03 0.38 1
Clint1 -0.15 -1.11 0.05 0.49 1
Clk1 -0.23 -1.18 0.03 0.39 1
Cln6 -0.28 -1.21 0.04 0.45 1
Clspn 1.15 2.22 0.03 0.37 1
Clstnl -0.15 -1.11 0.03 0.41 1
Cltb -0.2 -1.15 | 6.42E-03 0.17 1
Cltc -0.15 -1.11 0.03 0.39 1
Cluh -0.18 -1.13 0.01 0.27 1
Clvsl -1.26 -2.39 | 7.27E-06 | 1.03E-03 0.14
Cmahp 1.22 2.33 0.01 0.23 1
Cmtm3 0.4 1.32 0.04 0.47 1
Cnksr3 0.37 1.29 0.03 0.39 1
Cnnl 1.74 3.33 | 9.07E-06 | 1.24E-03 0.17
Cnn2 0.66 1.58 | 1.99E-07 | 4.92E-05 3.76E-03
Cnnm?2 -0.27 -1.21 0.03 0.41 1
Cnot4 -0.18 -1.13 0.02 0.33 1
Cnrl -0.28 -1.21 0.02 0.32 1
Cntn4 -0.33 -1.26 | 5.38E-03 0.16 1
Cntnap4 -0.33 -1.26 0.02 0.32 1
Cntrl 0.23 1.17 0.01 0.24 1
Coll2al 0.35 1.28 | 3.44E-07 | 8.03E-05 6.51E-03
Collal 0.23 1.17 0.02 0.33 1
Colla2 0.29 1.22 | 4.05E-03 0.13 1
Col3al 0.4 1.32 | 2.68E-03 0.1 1
Col4a5 0.6 1.51 | 2.03E-03 0.08 1
Col5al 0.19 1.14 0.01 0.23 1
Col5a2 0.2 1.15] 6.91E-03 0.18 1
Col6al 0.43 1.34 | 5.69E-05| 5.40E-03 1
Col6a2 0.29 1.22 | 6.09E-03 0.17 1
Col6a3 0.28 1.21 | 8.67E-03 0.21 1
Col8al 0.93 1.91 | 1.43E-09 | 7.06E-07 2.70E-05
Col9al 0.88 1.83 | 8.26E-04 0.04 1
Colecl1 0.16 1.12 0.02 0.32 1
Coq8b 0.48 1.39 | 2.09E-03 0.08 1
Corola 0.36 1.28 | 4.22E-03 0.14 1
Cp 0.31 1.24 | 6.15E-05| 5.70E-03 1
Cpeb3 -0.15 -1.11 0.04 0.46 1
Cpedl 0.47 1.38 | 1.25E-04 | 9.67E-03 1
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Cpne4 0.17|  -L12 0.02 0.35 1
Cpxm?2 0.57 1.48 | 3.71E-04 0.02 1
Cracd -0.14 1.1 0.04 0.49 1
Cracr2a 1.24 2.35 0.01 0.26 1
Crh 443 | -21.61 | 3.33E-05| 3.52E-03 0.63
Criml 0.27 1.21 | 7.88E-03 0.2 1
Crisp3 3.18 9.06 | 3.51E-06| 5.71E-04 0.07
Cryab -022| -1.16 | 3.05E-03 0.11 1
Crybg2 3.13 8.78 | 3.73E-03 0.13 1
Csflr 0.33 1.26 0.02 0.33 1
Csf2ra 0.48 1.4 0.03 0.37 1
Csf2rb 1.45 2.73 | 1.16E-07 | 3.09E-05 2.19E-03
CsB3r 1 2| 1.72E-04 0.01 1
Csnk2b 0.17| -1.12 0.05 0.5 1
Csrp3 2.37 5.16 | 3.77E-08 | 1.24E-05 7.12E-04
Cstl2 0.69 1.61 0.05 0.49 1
Ctsc 0.27 1.21 0.03 0.37 1
Ctse 0.82 1.76 0.02 0.36 1
Ctsg 3.27 9.62 | 3.79E-05 | 3.88E-03 0.72
Ctsk 0.41 1.33 | 4.70E-03 0.15 1
Ctxn3 0.41 1.33 0.01 0.25 1
Cul3 02| -1.15| 4.30E-03 0.14 1
Cx3cll 0.5 1.41 0.03 0.43 1
Cx3crl 0.68 1.6 | 3.47E-03 0.12 1
Cxcl12 0.43 1.34 | 2.47E-04 0.02 1
Cxcll3 1.14 2.21 | 4.52E-03 0.14 1
Cxcr2 1.99 3.98 | 1.01E-06 | 1.96E-04 0.02
Cxcrd 0.33 1.26 0.03 0.43 1
Cyb5a 2 0.16 1.11 0.05 0.5 1
Cybstl 0.91 1.88 0.01 0.28 1
Cybb 0.56 1.47 | 9.34E-06 | 1.26E-03 0.18
Cyplbl 0.28 1.22 0.01 0.24 1
Cyp26bl 0.59 1.51 | 2.64E-03 0.1 1
Cyp2sl 0.65 1.57 0.01 0.27 1
Cyp3a9 0.63| -1.54 0.01 0.27 1
Cyp4fl8 1.74 3.35 | 6.08E-03 0.17 1
Cysrtl 133 -2.52 0.04 0.47 1
Cyth4 0.42 1.34 0.04 0.49 1
Cytip 0.87 1.83 0.02 0.33 1
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Daam2 02|  -LIS 0.01 0.23 1
Dab2 0.37 1.29 | 6.32E-06 | 9.15E-04 0.12
Dactl 0.5 1.41 0.02 0.3 1
Dag] -0.14 1.1 0.04 0.44 1
Dappl 0.72 1.65 0.02 0.37 1
Dbh 3.93|  -152 0.01 0.23 1
Dbp -0.78|  -1.72| 3.51E-18 | 8.42E-15|  6.64E-14
Dchsl 0.44 1.36 | 4.36E-03 0.14 1
Dchs2 0.86 1.81 0.01 0.28 1
Den 0.24 1.18 0.02 0.31 1
Detnl -0.14 1.1 0.04 0.48 1
Ddit4 -0.23|  -1.17 | 5.23B-03 0.16 1
Ddr2 0.26 1.2 0.02 0.29 1
Ddx39b 0.24 1.18 | 2.11E-03 0.09 1
Ddx58 0.41 1.33 | 4.09E-03 0.13 1
Defa$ 2.29 4.88 | 9.47E-08 | 2.65E-05 1.79E-03
Dennd3 0.36 1.28 0.03 0.41 1
Depdel 1.26 2.4 0.03 0.43 1
Dgki 0.18|  -1.13 0.01 0.28 1
Dhrs2 0.82| -1.76 0.03 0.43 1
Dhrs9 1.04 2.05 0.02 0.32 1
Dio2 1.24 2.36 | 1.08E-09 | 5.72E-07 |  2.04E-05
Dlgap5 0.58 1.5 0.01 0.23 1
DmxI2 -0.13 1.1 0.05 0.51 1
Dnahl1 0.27 1.21 0.02 0.36 1
Dnajb4 0.17|  -1.12 0.03 0.41 1
Dnasell3 1.41 2.66 0.01 0.25 1
Dner 0.17|  -L1.12 0.02 0.31 1
Dock3 0.15|  -L11 0.04 0.48 1
Dock6 0.24 1.18 | 4.00E-03 0.13 1
Dock8 0.37 1.29 0.01 0.27 1
Dok2 0.73 1.66 0.04 0.45 1
Doplb 0.19|  -1.14 0.01 0.23 1
Dppl0 02| -1.15| 4.00E-03 0.13 1
Dpt 1 2| 5.77B-05 | 5.44E-03 1
Dpysl2 0.17|  -1.12 0.01 0.23 1
Drc7? 1.93 3.82 0.02 0.36 1
Dtx1 0.34 1.27 0.03 0.38 1
Dusp? 0.38 1.3 0.01 0.23 1
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Dusp8 -0.27 -1.21 0.04 0.48 1
E2f2 0.84 1.79 | 7.73E-03 0.2 1
E213 -0.29 -1.22 0.04 0.44 1
E2f8 1.46 2.75 0.02 0.3 1
Ebf2 0.57 1.48 | 2.16E-06 | 3.69E-04 0.04
Ecell 1.35 2.56 | 9.44E-03 0.22 1
Ecm?2 0.38 1.3 0.02 0.36 1
Ecrg4 -0.42 -1.34 0.03 0.4 1
Ect2 0.66 1.58 0.02 0.33 1
Edil3 -0.2 -1.15 | 4.95E-03 0.15 1
Efempl 0.18 1.13 0.02 0.34 1
Egf 0.59 1.5 0.01 0.24 1
Egfr 0.36 1.28 | 3.89E-03 0.13 1
Egr3 -0.45 -1.36 0.02 0.29 1
Ehbpl11 0.31 1.24 0.01 0.24 1
Ehd1 -0.24 -1.18 0.03 0.39 1
Ehd2 0.26 1.2 | 3.75E-03 0.13 1
Eifl -0.16 -1.12 0.02 0.36 1
Eif3j -0.16 -1.12 0.03 0.39 1
Eif5a2 -0.16 -1.12 0.02 0.32 1
Elane 2.75 6.73 0.01 0.24 1
Elfl 0.39 1.31 | 2.06E-03 0.08 1
Elk3 0.34 1.27 0.01 0.23 1
Eln 1.02 2.03 | 2.16E-08 | 7.87E-06 4.07E-04
Emilin2 0.41 1.33 0.04 0.49 1
Eml5 0.27 1.2 0.04 0.47 1
Empl 0.5 1.42 | 1.23E-05 | 1.55E-03 0.23
Eng 0.26 1.2 0.03 0.42 1
Entpd4 -0.15 -1.11 0.04 0.46 1
Ep300 1 0.78 1.72 0.04 0.44 1
Epb4111 -0.14 -1.1 0.04 0.48 1
Epb42 1.07 2.09 | 2.06E-03 0.08 1
Epha3 0.65 1.57 0.02 0.31 1
Epha6 -0.26 -1.2 | 1.98E-03 0.08 1
Ephbl -0.33 -1.25 | 6.53E-03 0.18 1
Ephb2 0.44 1.36 0.03 0.39 1
Ephb4 0.41 1.33 | 5.37E-03 0.16 1
Ephx1 -0.25 -1.19 0.04 0.46 1
Epor 3.15 8.85 0.02 0.36 1
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Epstil 0.73 1.66 0.01 0.23 1
Epx 2.5 5.65 | 3.23E-07 | 7.64E-05 6.11E-03
Erall -0.35 -1.27 0.01 0.24 1
Ermap 1.99 3.98 | 4.60E-03 0.14 1
Ermpl -0.16 -1.11 0.04 0.45 1
Esytl 0.2 1.15 | 4.10E-03 0.13 1
Esyt2 -0.19 -1.14 | 7.57E-03 0.19 1
Etfa -0.16 -1.12 0.03 0.41 1
Etsl 0.32 1.25 | 7.60E-03 0.19 1
Etvl -0.15 -1.11 0.03 0.37 1
Evi2b 0.9 1.87 | 6.69E-04 0.04 1
Exo5 0.45 1.37 | 7.87E-03 0.2 1
Exoc312 1.1 2.15 0.02 0.29 1
Exosc8 0.38 1.31 0.03 0.37 1
Eyal 0.53 1.44 | 2.46E-03 0.1 1
Fl13al 0.87 1.82 | 7.83E-07 | 1.60E-04 0.01
F5 1.87 3.66 | 9.44E-09 | 3.87E-06 1.78E-04
Faap20 -0.43 -1.34 0.01 0.25 1
Faml14alll 3.02 8.12 0.03 0.39 1
Faml71al -0.16 -1.12 0.02 0.36 1
Fam180a 0.94 1.92 | 1.20E-04 | 9.40E-03 1
Fam193a -0.15 -1.11 0.05 0.5 1
Fam205c¢ -1.89 -3.7 0.01 0.24 1
Fam234b -0.24 -1.18 0.03 0.4 1
Fam8la -0.45 -1.37 0.01 0.24 1
Fastkd3 0.31 1.24 0.04 0.44 1
Fat3 -0.2 -1.15 | 4.66E-03 0.14 1
Fat4 0.29 1.22 | 1.98E-04 0.01 1
Fbl 0.31 1.24 0.03 0.37 1
Fbinl 0.49 1.41 | 5.78E-04 0.03 1
Fbin7 0.77 1.7 | 2.35E-03 0.09 1
Fbnl 0.45 1.37 | 1.26E-05| 1.57E-03 0.24
Fbn2 0.31 1.24 0.01 0.26 1
Fbxo21 -0.17 -1.13 0.02 0.35 1
Fcgr2a 2 0.84 1.79 | 3.48E-05| 3.63E-03 0.66
Fcenb 2.37 5.16 | 4.74E-16 | 8.83E-13 8.95E-12
Ferl2 1.46 2.75 | 3.56E-03 0.12 1
Fcrla 1.33 2.51 0.01 0.28 1
Fech 0.28 1.21 | 1.08E-03 0.05 1
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Femlb -0.25 -1.19 | 1.52E-03 0.07 1
Fermt3 1.05 2.07 | 1.46E-05 | 1.79E-03 0.28
Fes 1.01 2.02 | 4.65E-04 0.03 1
Fgd3 0.93 1.9 | 2.29E-03 0.09 1
Fgfll 1.09 2.13 0.03 0.4 1
Fgf2 0.89 1.86 | 7.09E-03 0.19 1
Fgr 1.43 2.7 ] 9.66E-06 | 1.29E-03 0.18
Fhipla 1.58 2.99 | 5.95E-03 0.17 1
Fhll 0.37 1.29 | 8.48E-04 0.04 1
Fig4 -0.2 -1.15 0.01 0.27 1
Filip1l 0.68 1.6 | 1.73E-05 | 2.05E-03 0.33
Fkbp5 -0.38 -1.3 | 1.67E-03 0.07 1
Flna 0.32 1.25 | 4.88E-06 | 7.31E-04 0.09
Flrtl -0.29 -1.22 0.02 0.32 1
Flrt2 0.31 1.24 | 4.36E-03 0.14 1
Flt3 -0.3 -1.23 | 6.95E-04 0.04 1
Flt4 0.81 1.75 | 1.96E-03 0.08 1
Fmnl -0.17 -1.12 0.02 0.32 1
Fmnl3 0.28 1.22 0.04 0.47 1
Fmo3 0.58 1.49 0.03 0.42 1
Fmod 0.5 1.42 | 4.52E-03 0.14 1
Fnl 0.4 1.32 | 8.17E-05 | 6.89E-03 1
Fnbp4 0.21 1.16 0.01 0.24 1
Fndcl 0.37 1.3 | 7.14E-03 0.19 1
Fosb 1.09 2.12 0.04 0.46 1
Foxcl 0.71 1.63 | 1.07E-03 0.05 1
Foxc2 0.72 1.65 | 1.60E-04 0.01 1
Foxol -0.19 -1.14 0.03 0.37 1
Foxo4 -0.27 -1.21 0.03 0.43 1
Foxpl 0.28 1.22 0.02 0.34 1
Fpgt -0.24 -1.18 0.04 0.49 1
Fprl 1.81 3.51 0.01 0.25 1
Freml 0.44 1.36 0.04 0.46 1
Frmdé6 0.25 1.19 | 1.13E-03 0.05 1
Frmpd4 -0.26 -1.19 | 8.38E-04 0.04 1
Fry -0.17 -1.12 0.02 0.3 1
Fryl -0.16 -1.12 0.02 0.32 1
Fundc?2 -0.27 -1.2 0.04 0.47 1
Furin 0.25 1.19 | 4.97E-03 0.15 1
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Fut2 2.26 4.8 | 7.84E-04 0.04 1
Fxydl 0.34 1.27 | 1.31E-03 0.06 1
Fxyd5 0.64 1.56 | 1.42E-05| 1.76E-03 0.27
Fybl 0.77 1.7 | 6.79E-06 | 9.66E-04 0.13
Fzd2 0.46 1.37 | 2.96E-04 0.02 1
Fzd6 0.61 1.53 | 6.04E-03 0.17 1
Fzd7 0.4 1.32 | 3.75E-03 0.13 1
Gabarapll -0.17 -1.13 0.01 0.23 1
Gabpbll -5.05 -33.16 0.03 0.43 1
Gabra2 -0.19 -1.14 | 8.30E-03 0.2 1
Gabrgl -0.18 -1.13 0.02 0.3 1
Gabrg2 -0.18 -1.13 0.01 0.26 1
Galnt18 -0.3 -1.23 0.01 0.24 1
Galnt7 0.28 1.22 0.04 0.49 1
Galr2 0.43 1.35 0.03 0.41 1
Gatal 1.86 3.63 0.04 0.44 1
Gchl 1.15 2.21 | 3.35E-04 0.02 1
Gcesam 1.7 3.25 | 2.57E-03 0.1 1
Gdf10 0.98 1.98 | 2.67E-04 0.02 1
Gdf15 -1.8 -3.49 0.03 0.43 1
gene:ENSRNOG00000001474 1.78 3.44 0.04 0.44 1
gene: ENSRNOG00000002820 2.28 4.85| 1.01E-07 | 2.74E-05 1.91E-03
gene: ENSRNOG00000004090 3.15 8.89 | 7.75E-04 0.04 1
gene:ENSRNOG00000007238 2.45 5.45 | 8.95E-03 0.21 1
gene:ENSRNOG00000011042 242 5.35 0.02 0.36 1
gene: ENSRNOG00000018113 2.64 6.22 | 6.45E-03 0.17 1
gene: ENSRNOG00000029512 0.33 1.25 0.02 0.3 1
gene:ENSRNOG00000030021 0.47 1.38 0.02 0.3 1
gene:ENSRNOG00000031579 0.88 1.84 | 7.53E-05| 6.58E-03 1
gene: ENSRNOG00000031859 0.44 1.35 0.04 0.48 1
gene: ENSRNOG00000042308 0.49 1.41 0.05 0.49 1
gene:ENSRNOG00000048109 -0.49 -1.41 0.05 0.51 1
gene: ENSRNOG00000049075 0.25 1.19 | 6.21E-04 0.03 1
gene: ENSRNOG00000058590 291 7.52 0.03 0.41 1
gene: ENSRNOG00000062480 0.82 1.77 0.02 0.34 1
gene:ENSRNOG00000062652 0.17 1.12 0.03 0.39 1
gene:ENSRNOG00000062798 0.91 1.88 0.04 0.48 1
gene: ENSRNOG00000062907 2.69 6.44 0.02 0.33 1
gene: ENSRNOG00000063038 3.31 9.94 0.01 0.26 1
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gene: ENSRNOG00000063301 -0.78 -1.72 | 1.71E-03 0.07 1
gene: ENSRNOG00000063679 0.19 1.14 0.01 0.27 1
gene:ENSRNOG00000063700 0.51 1.42 0.01 0.27 1
gene: ENSRNOG00000063781 -2.01 -4.02 0.01 0.23 1
gene: ENSRNOG00000064399 0.19 1.14 | 7.98E-03 0.2 1
gene:ENSRNOG00000064524 3.89 14.83 | 5.55E-03 0.16 1
gene:ENSRNOG00000064569 -0.94 -1.92 0.04 0.44 1
gene: ENSRNOG00000064589 2.12 4.36 | 2.63E-03 0.1 1
gene: ENSRNOG00000065182 1.77 341 0.03 0.39 1
gene: ENSRNOG00000065602 -0.46 -1.37 0.02 0.37 1
gene:ENSRNOG00000065745 -0.62 -1.54 0.02 0.31 1
gene: ENSRNOG00000065746 -0.45 -1.36 0.05 0.51 1
gene: ENSRNOG00000065952 291 7.54 0.04 0.44 1
gene: ENSRNOG00000066080 1.42 2.67 0.03 0.41 1
gene:ENSRNOG00000066348 -0.33 -1.25 0.04 0.48 1
gene: ENSRNOG00000066471 0.28 1.22 0.04 0.47 1
gene: ENSRNOG00000066473 0.51 1.42 0.02 0.3 1
gene:ENSRNOG00000067018 1.17 2.26 0.04 0.48 1
gene:ENSRNOG00000067072 0.86 1.82 0.04 0.45 1
gene:ENSRNOG00000067229 -0.82 -1.76 0.04 0.46 1
gene: ENSRNOG00000067259 2.79 6.91 0.04 0.46 1
gene:ENSRNOGO00000067276 -0.19 -1.14 0.02 0.33 1
gene:ENSRNOG00000067278 -0.56 -1.48 0.01 0.28 1
gene: ENSRNOG00000067347 1.34 2.54 0.04 0.49 1
gene: ENSRNOG00000067516 3.13 8.73 0.02 0.33 1
gene:ENSRNOG00000067711 -2.26 -4.78 0.05 0.5 1
gene:ENSRNOG00000067740 5.86 58.28 0.02 0.33 1
gene: ENSRNOG00000067762 1.37 2.59 0.05 0.49 1
gene: ENSRNOG00000067786 0.45 1.37 0.04 0.46 1
gene: ENSRNOG00000067832 3.57 11.84 | 4.40E-06 | 6.90E-04 0.08
gene:ENSRNOG00000068082 2.27 4.83 | 9.63E-07 | 1.90E-04 0.02
gene: ENSRNOG00000068306 -0.55 -1.46 | 6.88E-03 0.18 1
gene: ENSRNOG00000068602 0.59 1.51 0.02 0.29 1
gene:ENSRNOG00000068784 3.63 12.38 | 8.04E-03 0.2 1
gene:ENSRNOG00000068796 1.75 3.37 | 1.24E-03 0.06 1
gene:ENSRNOG00000069024 0.61 1.52 0.02 0.3 1
gene: ENSRNOG00000069032 1.24 2.37 | 7.73E-03 0.2 1
gene:ENSRNOG00000069140 1.7 3.26 0.05 0.51 1
gene:ENSRNOG00000069647 -0.22 -1.17 | 8.39E-03 0.2 1
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gene: ENSRNOG00000069878 1.25 2.38 | 2.45E-03 0.1 1
gene:ENSRNOG00000069899 -6.08 -67.77 0.01 0.26 1
gene: ENSRNOG00000069961 -2.19 -4.57 0.01 0.24 1
gene:ENSRNOG00000070319 2.88 7.34 0.04 0.48 1
gene: ENSRNOG00000070434 1.3 2.46 | 3.29E-03 0.12 1
gene:ENSRNOG00000070444 1.62 3.08 0.01 0.23 1
gene:ENSRNOG00000070540 2.89 7.39 | 1.54E-03 0.07 1
gene:ENSRNOG00000070737 2.09 4.25 0.03 0.43 1
gene: ENSRNOG00000070861 1.92 3.77 | 2.20E-03 0.09 1
Gfil 3.02 8.12 0.03 0.38 1
Gfilb 3.31 9.94 0.02 0.29 1
Gfra2 -0.15 -1.11 0.05 0.49 1
Gimap8 0.4 1.32 0.03 0.39 1
Gjb2 0.74 1.67 | 821E-06 | 1.13E-03 0.16
Gjc3 -0.36 -1.29 | 3.22E-06 | 5.34E-04 0.06
Glbl12 -0.59 -1.5 0.01 0.26 1
Gldn -0.21 -1.16 0.01 0.24 1
Glil 0.37 1.29 0.02 0.36 1
Gliprl 0.92 1.9 | 4.30E-03 0.14 1
Glis2 0.33 1.26 0.02 0.36 1
Glrb -0.16 -1.12 0.03 0.38 1
Gml14137 0.94 1.92 | 8.46E-03 0.2 1
Gmip 0.28 1.22 0.04 0.48 1
Gnail -0.27 -1.21 | 3.69E-04 0.02 1
Gnb2 0.16 1.12 0.04 0.44 1
Gne 0.33 1.26 | 9.42E-03 0.22 1
Gngll 0.63 1.55 | 4.00E-04 0.03 1
Gnpnatl -0.38 -1.3 0.03 0.37 1
Gplba 2.21 4.62 | 3.49E-05| 3.63E-03 0.66
Gp9 1.76 3.38 0.04 0.44 1
Gpam -0.18 -1.13 0.01 0.23 1
Gpd2 -0.18 -1.14 0.03 0.41 1
Gprl37b -0.19 -1.14 0.03 0.42 1
Gprl41 2.31 4.96 0.02 0.3 1
Gprlé6l 0.25 1.19 0.04 0.48 1
Gpr22 -0.25 -1.19 0.05 0.49 1
GprcSa 23 4.94 | 5.75E-03 0.16 1
Gpxl 0.25 1.19 0.03 0.41 1
Gria3 -0.28 -1.21 0.02 0.35 1
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Grik2 049 |  -1.41 0.02 0.33 1
Gsn 0.62 1.53 | 3.59E-05| 3.72E-03 0.68
Gstml 0.18 1.13 0.02 0.3 1
Gtf3c2 0.18 1.13 0.04 0.45 1
Gucylal 0.41 1.33 0.02 0.28 1
Gvinl 0.83 1.78 | 4.70E-04 0.03 1
Gxylt2 0.65 1.57 0.03 0.43 1
Gypa 1.86 3.64 | 1.50E-08 | 5.87E-06|  2.84E-04
Gypc 0.59 1.51 | 5.87B-03 0.16 1
HIfl 0.6 1.51 | 7.70E-03 0.2 1
HIf4 0.45 1.37 | 1.76E-04 0.01 1
H2ac10 1.06 2.08 | 8.29E-03 0.2 1
H3cl 0.84 1.8 0.04 0.44 1
H4f3 0.43 1.34 | 3.17E-03 0.11 1
Hamp 1.99 3.98 | 1.50E-03 0.07 1
Hasl 2.14 44 0.04 0.44 1
Hels1 0.58 1.49 0.02 0.36 1
Hegl 0.22 1.17 | 2.83E-03 0.11 1
Hemgn 1.85 3.6| 1.76E-11| 1.29E-08|  3.33E-07
Herc3 0.15]  -111 0.03 0.43 1
Heyl -0.34 |  -1.27| 5.72B-03 0.16 1
Hef 0.38 1.3 0.05 0.5 1
Hhat 0.81] -175 0.04 0.44 1
Hhip 0.81 1.75 0.01 0.25 1
Hiflan 0.18]  -1.13 0.03 0.42 1
Hist1h2ak 1.12 2.17 | 5.82E-04 0.03 1
Hist1h2bg 0.96 1.95 0.03 0.37 1
Histlh2bq 2 0.86 1.81 0.01 0.23 1
Hist1h3b 0.89 1.85 | 1.87B-03 0.08 1
Hist2h3c2 2 0.5 1.41 0.04 0.48 1
Hist2h3c2 4 0.67 1.6 | 6.51E-05| 5.94E-03 1
Hist2h3c2 6 0.43 1.35 0.03 0.39 1
Hk2 0.6 1.52 | 8.53B-03 0.21 1
HK3 2.3 4.94 | 7.12E-03 0.19 1
Hmenl 0.32 1.25 | 3.90E-03 0.13 1
Hmgbl 1.02|  -2.03 | 2.68E-07 | 6.42E-05 5.06E-03
Hmgb211 1 0.71 1.63 | 1.03B-03 0.05 1
Hmgn?2 0.21 1.16 | 9.88E-03 0.22 1
Hoxb5 0.55 1.47 0.01 0.26 1
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Hoxc5 0.45 1.36 0.04 0.44 1
Hoxc6 0.34 1.27 | 1.53E-05| 1.86E-03 0.29
Hp 0.73 1.66 0.02 0.3 1
Hsd17b1 -2.17 -4.49 | 2.93E-03 0.11 1
Hsd17b8 0.54 1.45 | 4.13E-03 0.13 1
Hsh2d 1.36 2.57 0.04 0.48 1
Hspbapl 0.47 1.38 0.04 0.45 1
Hsphl -0.2 -1.14 | 3.91E-03 0.13 1
Htra3 0.72 1.65 | 2.41E-04 0.02 1
Ibsp 0.66 1.58 0.04 0.44 1
Id3 -0.27 -1.21 0.02 0.37 1
Ier5 0.76 1.69 0.01 0.27 1
Ifi30 0.47 1.39 0.02 0.29 1
1fi47 0.57 1.48 | 8.29E-03 0.2 1
Ifitl 2.18 4.52 | 7.34E-04 0.04 1
Ifit1bl 0.5 1.42 | 9.09E-03 0.21 1
Ifit3 0.74 1.67 0.02 0.36 1
Ifitm2 0.37 1.29 | 1.72E-03 0.07 1
Ifitm6 1.54 2.92 | 6.69E-05 | 6.04E-03 1
Igfbp5 0.74 1.67 | 8.11E-08 | 2.36E-05 1.53E-03
Igtbp6 0.56 1.48 | 5.44E-07 | 1.17E-04 0.01
Igfbp7 0.29 1.22 | 5.49E-05| 5.29E-03 1
Igfnl 1.55 2.92 0.04 0.48 1
Ighm 1.68 3.2 | 2.22E-20 | 7.44E-17 4.19E-16
Igsf10 0.53 1.45 | 6.92E-03 0.18 1
Igsf6 0.9 1.87 | 5.37E-03 0.16 1
Ikzf1 0.68 1.6 | 6.29E-05 | 5.77E-03 1
1kzf3 1.76 3.38 | 3.89E-05 | 3.93E-03 0.73
1110ra 0.76 1.7 | 2.90E-03 0.11 1
1113ra2 1.36 2.57 | 3.92E-06 | 6.27E-04 0.07
I117ra 0.32 1.25 ] 9.26E-03 0.22 1
1117rd 0.32 1.25 0.01 0.24 1
1118 1.02 2.03 0.02 0.29 1
1118rap 1.61 3.06 | 3.17E-04 0.02 1
Il1a 23 4.92 0.02 0.34 1
I11b 1.6 3.02 | 1.79E-03 0.08 1
1rl 0.34 1.26 0.04 0.46 1
111r2 2.38 5.2 0.01 0.23 1
1111 0.63 1.54 0.02 0.31 1

306




Il 1.4 2.63 | 5.06E-03 0.15 1
1124 2.81 7.03 0.01 0.26 1
I12rg 0.82 1.76 | 8.85E-04 0.05 1
Tl4r 0.58 1.49 0.02 0.3 1
I7r 0.44 1.36 | 5.23E-04 0.03 1
1ldr2 0.64 1.56 0.01 0.28 1
Inka2 029 |  -1.22| 7.97E-03 0.2 1
Insc -035| -1.27 | 6.22E-03 0.17 1
Insynl 0.25|  -1.19 0.05 0.49 1
Insyn2a 0.3 1.23 0.04 0.49 1
Iqgapl 0.15 1.11 0.04 0.46 1
Tragl 0.45 1.37 | 8.62E-04 0.04 1
Trak3 0.32 1.25 0.01 0.26 1
Irfl 0.41 1.33 0.03 0.37 1
Irf2bp2 0.17| -1.12 0.03 0.4 1
Irf4 0.96 1.95 | 3.03E-03 0.11 1
Irf5 0.74 1.67 | 2.15E-03 0.09 1
Irf7 0.38 1.31 0.04 0.47 1
Iscu 0.21 1.16 0.04 0.47 1
Islr 0.37 1.3 | 6.49E-03 0.18 1
Isml 0.71 1.63 0.02 0.36 1
Ttgal 0.32 1.25 | 6.38E-03 0.17 1
Itgall 0.77 1.71 | 5.49E-04 0.03 1
Ttga2b 1.77 3.41| 5.67E-10| 3.17E-07 1.07E-05
Ttgad 0.34 1.27 0.04 0.48 1
Ttga8 0.46 1.37 | 9.01E-03 0.21 1
Ttga9 0.49 1.4 | 9.12E-03 0.21 1
Ttgal 1.04 2.05| 1.51E-04 0.01 1
Ttgam 0.96 1.94 | 1.22E-03 0.06 1
Ttgav -0.14 -1.1 0.04 0.44 1
Itgax 1.24 2.36 | 5.13E-04 0.03 1
Tteb2 1.24 2.37 | 9.96E-08 | 2.74E-05 1.88E-03
Ttgh7 1.4 2.63 | 3.81E-03 0.13 1
Ttgbl1 0.31 1.24 | 6.06E-03 0.17 1
Itprl 0.23 1.18 0.05 0.51 1
Tvnslabp 0.18|  -1.13 0.01 0.23 1
Jade3 -0.61|  -1.53 | 6.82E-03 0.18 1
Jchain 1.61 3.05 | 1.05B-05| 1.38E-03 0.2
Kank?2 0.19 1.14 0.02 0.33 1
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Katnall -0.28 -1.21 | 1.25E-03 0.06 1
Kbtbd11 -0.25 -1.19 0.03 0.41 1
Kcnal -0.17 -1.13 0.01 0.23 1
Kcna2 -0.19 -1.14 | 4.27E-03 0.14 1
Kcna4 -0.2 -1.15 | 4.15E-03 0.13 1
Kcene3 -0.18 -1.13 0.02 0.3 1
Kcengl -0.47 -1.39 | 4.32E-04 0.03 1
Kenjl0 -0.19 -1.14 | 5.70E-03 0.16 1
Kcenjl5 0.54 1.45 0.04 0.44 1
Kcenkl -0.2 -1.15 0.02 0.34 1
Kcnv2 2.58 5.97 0.05 0.51 1
Kcp -0.71 -1.64 0.05 0.51 1
Kctd12 -0.14 -1.1 0.05 0.5 1
Kctd3 -0.2 -1.15 0.01 0.27 1
Kel 1.45 2.73 | 8.08E-03 0.2 1
Kifl4 0.89 1.85 0.02 0.36 1
Kifl5 0.7 1.63 | 2.30E-03 0.09 1
Kif20a 0.83 1.78 | 2.77E-03 0.1 1
Kif20b 0.5 1.41 0.02 0.3 1
Kif21a -0.19 -1.14 | 4.80E-03 0.15 1
Kif23 0.59 1.51 0.03 0.43 1
Kif5b -0.13 -1.1 0.05 0.49 1
Kifcl 0.88 1.85 0.01 0.26 1
KIf13 -0.23 -1.17 | 6.02E-03 0.17 1
KIf15 -0.37 -1.3 0.03 0.37 1
KIf5 0.25 1.19 0.02 0.37 1
K19 -0.3 -1.23 | 1.10E-04 | 8.75E-03 1
Kmo 1.65 3.15 0.04 0.48 1
Kndcl -0.33 -1.25 | 6.29E-03 0.17 1
Knll 0.31 1.24 0.01 0.25 1
Kpna6 -0.18 -1.13 0.03 0.41 1
Krt7 0.43 1.35 0.04 0.47 1
Kxdl1 0.25 1.19 | 4.96E-04 0.03 1
Lama4 0.15 1.11 0.03 0.37 1
Laptm5 0.42 1.34 0.03 0.38 1
Largel -0.2 -1.15 | 4.27E-03 0.14 1
Lbp 0.98 1.98 | 5.17E-04 0.03 1
Lcn2 1.03 2.04 | 2.04E-04 0.01 1
Lcp2 0.68 1.6 | 2.27E-04 0.02 1
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Leng8 0.17 1.12 0.02 0.31 1
Lepr 0.32 1.25 0.05 0.51 1
Lgals3 0.24 1.18 | 1.89E-03 0.08 1
Lhcgr 1.86 3.63 0.03 0.4 1
Lhx6 3.56 11.76 | 8.64E-03 0.21 1
Lhx9 -1.13 -2.19 0.02 0.33 1
Lilrb2 0.85 1.8 0.04 0.45 1
Lilrb3a 3.59 12.03 | 5.18E-06 | 7.70E-04 0.1
Lilrb31 597 62.61 0.02 0.31 1
Lilrb4 1.11 2.16 0.04 0.46 1
Lilrc2 2.22 4.65 0.04 0.45 1
Limal 0.33 1.26 | 7.70E-03 0.2 1
Limd2 0.46 1.37 0.02 0.3 1
Litaf 0.22 1.17 0.01 0.26 1
Lman2l] -0.2 -1.15 0.02 0.35 1
Lmbrd2 -0.17 -1.13 0.02 0.32 1
Lmnbl 0.81 1.76 | 1.16E-03 0.06 1
Lmo7 0.45 1.37 | 8.99E-05 | 7.47E-03 1
Lox 0.92 1.9 ] 6.85E-08 | 2.05E-05 1.29E-03
Loxhd1 -1.61 -3.05 0.01 0.28 1
Loxl1 0.74 1.67 | 8.32E-05| 6.95E-03 1
LoxI2 0.3 1.23 0.02 0.34 1
Lrgl 0.54 1.45 0.05 0.51 1
Lrpl 0.2 1.15 | 3.07E-03 0.11 1
Lrrc4 -0.29 -1.22 0.02 0.37 1
Lrrc75b 0.28 1.21 0.05 0.49 1
Lspl 0.84 1.79 | 4.82E-06 | 7.29E-04 0.09
Ltb 1.01 2.01 0.04 0.47 1
Lum 0.28 1.21 | 1.08E-04 | 8.69E-03 1
Lvrn -0.33 -1.26 0.04 0.45 1
Ly6c 1.29 2.45 0.01 0.23 1
Ly6g6d 2.5 5.66 | 1.19E-04 | 9.35E-03 1
Lyc2 0.7 1.62 0.01 0.23 1
Lyll 1.7 3.25 | 1.60E-04 0.01 1
Lyn 0.46 1.38 | 3.05E-03 0.11 1
Lyz2 0.74 1.67 | 1.46E-12 | 1.25E-09 2.76E-08
Mafg -0.17 -1.12 0.03 0.4 1
Mageel -0.15 -1.11 0.04 0.44 1
Majin -3.03 -8.16 0.02 0.37 1
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Maml1 0.31 1.24 0.02 0.35 1
Man2al 0.2 1.15 0.03 0.37 1
Man2bl 0.21 1.15 0.01 0.26 1
Manscl 0.52 1.43 0.04 0.44 1
Maob -0.23 -1.17 0.05 0.5 1
Map3kl 0.28 1.21 | 1.13E-03 0.05 1
Map3k13 -0.33 -1.25 0.01 0.24 1
Map4kl 0.85 1.8 | 1.08E-03 0.05 1
Map7 -0.17 -1.13 0.02 0.34 1
Map7d3 0.86 1.82 | 3.62E-04 0.02 1
Mapk8ip2 -0.15 -1.11 0.04 0.45 1
Mboatl -0.33 -1.26 | 8.23E-03 0.2 1
Mcce 0.29 1.22 0.03 0.41 1
Mcempl 1.43 2.7 0.02 0.36 1
Mcm5 0.51 1.42 0.04 0.47 1
Mcm6 0.58 1.49 0.02 0.29 1
Mcphl 0.3 1.23 0.04 0.47 1
Mcpt9 2.19 4.56 | 8.20E-07 | 1.64E-04 0.02
Mecom -0.43 -1.35 0.02 0.29 1
Med17 -0.3 -1.23 0.02 0.36 1
Medag 0.76 1.69 | 4.56E-04 0.03 1
Megf10 -0.2 -1.15 | 9.44E-03 0.22 1
Megf9 -0.21 -1.15 | 4.09E-03 0.13 1
Meis2 -0.3 -1.23 0.02 0.31 1
Meox1 0.73 1.65 0.03 0.43 1
Meox2 0.73 1.66 | 2.90E-04 0.02 1
Mest -0.19 -1.14 0.01 0.25 1
Mfap4 1.27 241 | 1.05E-15| 1.60E-12 1.98E-11
Mfap5 0.53 1.45 | 4.88E-05 | 4.79E-03 0.92
Mgp 0.5 1.41 | 1.94E-06 | 3.40E-04 0.04
Migal -0.18 -1.13 0.03 0.37 1
Minarl -0.23 -1.17 0.04 0.47 1
Mki67 1.15 222 | 5.32E-13 | 5.34E-10 1.01E-08
Mkks -0.4 -1.32 | 1.58E-03 0.07 1
Mks1 0.5 1.42 0.02 0.3 1
Mlec 1 0.25 1.19 0.02 0.33 1
Mmd?2 -0.2 -1.15 0.01 0.23 1
Mmpl3 1.2 2.3 | 2.94E-03 0.11 1
Mmpl5 -0.17 -1.12 0.02 0.34 1
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Mmpl6 0.41 1.33 0.02 0.3 1
Mmp2 0.42 1.34 | 1.32E-04 | 1.00E-02 1
Mmp8 291 7.53 | 5.08E-24 | 2.84E-20 9.59E-20
Mmp9 2.46 5.51 | 8.17E-08 | 2.36E-05 1.54E-03
Mmrnl 1.74 3.35 | 1.30E-08 | 5.19E-06 2.45E-04
Mnl 1.13 2.19 | 4.17E-04 0.03 1
Mpegl 0.52 1.43 | 1.12E-03 0.05 1
Mpigbb 1.78 344 | 2.01E-05| 2.28E-03 0.38
Mpl 1.17 2.25 | 2.93E-03 0.11 1
Mpo 2.36 5.12 ] 1.58E-13 | 2.04E-10 2.98E-09
Mrc2 0.45 1.36 | 2.38E-04 0.02 1
Mrpl51 -0.26 -1.2 | 6.01E-04 0.03 1
Mrps35 0.25 1.19 0.04 0.47 1
Mrps6 -0.25 -1.19 0.04 0.48 1
Ms4al 3.91 15.06 | 1.29E-04 | 9.90E-03 1
Ms4a3 237 5.18 0.02 0.32 1
Mt3 -0.18 -1.13 0.01 0.25 1
Mtml -0.2 -1.15 0.03 0.43 1
Muc20 1.96 3.89 | 6.97E-03 0.18 1
Mx1 0.45 1.36 0.02 0.29 1
Mxra7 -0.25 -1.19 0.04 0.49 1
Myb 1.33 2.51 | 3.88E-03 0.13 1
Mybl2 1.71 3.26 | 3.00E-03 0.11 1
Myctl 0.99 1.99 | 4.88E-03 0.15 1
Myd88 0.4 1.32 0.04 0.46 1
Myhl1 0.62 1.53 | 2.48E-08 | 8.67E-06 4.69E-04
Myh7 -1.48 -2.79 | 8.91E-04 0.05 1
Myl9 0.95 1.93 | 3.19E-08 | 1.07E-05 6.02E-04
Mylk 0.54 1.45 | 2.14E-06 | 3.69E-04 0.04
Myolc 0.2 1.15 0.01 0.26 1
Myolf 0.79 1.73 | 1.87E-06 | 3.30E-04 0.04
Myolg 1.42 2.68 | 7.98E-05| 6.83E-03 1
Myo5c¢ 0.68 1.6 0.01 0.24 1
Myo7a 0.88 1.84 0.02 0.3 1
Myocd 0.86 1.82 0.04 0.44 1
N4bp2 0.3 1.23 0.02 0.32 1
N4bp2l1 0.64 1.56 0.03 0.37 1
Naglu 0.42 1.34 0.02 0.3 1
Napsa 1.84 3.57 ] 2.17E-04 0.02 1
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Nat8f3 -0.42|  -1.34 | 1.06E-03 0.05 1
Nbeall 0.17| -1.12 0.02 0.31 1
Ncam2 025| -1.19| 5.21E-04 0.03 1
Ncan 028 -1.21 0.02 0.31 1
Nefl 0.77 1.7 | 4.64E-06 | 7.14B-04 0.09
Nef2 0.85 1.8 0.04 0.45 1
Ncf4 1 2 | 4.87E-03 0.15 1
Nckapl1 0.62 1.54 | 3.12E-05 | 3.42B-03 0.59
Ncoa7? 0.15]  -L11 0.02 0.36 1
Ndc80 0.68 1.61 0.01 0.25 1
Ndrgl -0.14 1.1 0.04 0.47 1
Ndrg2 0.15 1.11 0.03 0.39 1
Ndufa3 0.2 1.15 | 9.30E-03 0.22 1
Ndufad 0.18 1.13 0.02 0.3 1
Ndufa6 0.2 1.14 0.02 0.34 1
Ndufs8 0.19 1.14 0.03 0.38 1
Nedd9 0.25 1.19 0.04 0.48 1
Nek3 042  -1.34 0.05 0.49 1
Nes 0.16| -1.12 0.03 0.38 1
NEWGENE 1308171 0.53 145 | 2.34B-14| 3.27E-11 4.41E-10
NEWGENE 2724 1.39 2.62 | 3.96E-04 0.03 1
NEWGENE 620180 0.43 1.34 | 5.31E-03 0.16 1
Nfaml 0.61 1.52 0.03 0.4 1
Nfatcl 0.29 1.22 0.02 0.31 1
Nfatc4 0.51 1.42 0.02 0.34 1
Nfe2 1.84 3.59 | 1.04B-06 | 2.01E-04 0.02
Nfe2l3 1] -1.99 0.03 0.38 1
Nfkbia 0.24 1.19 0.04 0.47 1
Ngf 1.3 2.46 0.02 0.34 1
Nglyl 0.16| -1.12 0.05 0.51 1
Ngp 2.38 52| 2.80E-22 | 1.18E-18 5.29E-18
Nkg7 2.58 5.97 0.03 0.38 1
Nkiras1 021| -1.16 | 6.55E-03 0.18 1
Nkx6-1 1.91 3.75 0.04 0.48 1
Nlrp12 37|  12.97| 5.70E-03 0.16 1
Nlrpla 0.48 1.4 0.01 0.24 1
Nme3 0.75 1.68 0.05 0.5 1
Nmnat3 0.81 1.75 0.04 0.47 1
Nmt2 0.15| -L.11 0.05 0.5 1
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Nnat 0.51 1.42 | 1.08B-05 | 1.41E-03 0.2
Nop53 0.17 1.12 0.05 0.51 1
Notch! 0.19]  -1.14| 9.16E-03 0.21 1
Nox3 3.16|  -8.93 0.03 0.37 1
Nox4 2.14 4.41| 1.05B-03 0.05 1
Np4 3.04 824 | 3.42E-09| 1.51E-06| 6.47E-05
Npas2 1.54 2.9 | 7.88E-06 | 1.09E-03 0.15
Nphp3 0.43 1.34 0.05 0.5 1
Nphp4 -0.48 1.4 0.01 0.24 1
Nprl 0.66 1.58 0.03 0.41 1
Nptx|1 03| -1.23| 1.84B-05| 2.13E-03 0.35
Nptx2 024 |  -1.18 0.03 0.41 1
Npy5r 0.7 1.62 0.02 0.32 1
Nqo2 -0.49 1.4 | 7.84E-03 0.2 1
Nrldl 04|  -1.32| 2.19E-04 0.02 1
Nrld2 023 | -1.17 | 2.58E-03 0.1 1
Nrlh2 0.23 1.18 | 6.66E-03 0.18 1
Nrcam 0.19|  -1.14| 5.87E-03 0.16 1
Nrgl 0.15]  -111 0.03 0.42 1
Nipl 0.21 1.16 | 6.27B-03 0.17 1
Nrxnl 0.15] -1.11 0.03 0.41 1
Nsf 20.14 1.1 0.03 0.43 1
Nsg2 0.18]  -1.13 0.01 0.23 1
Nt5¢3b 0.5 1.41 | 1.15B-04 | 9.09E-03 1
Ntnl 0.57 1.49 | 1.54B-03 0.07 1
Ntngl 032|  -1.25| 9.84E-05| 7.98E-03 1
Nitrk| 0.19]  -1.14 | 9.08E-03 0.21 1
Ntrk2 0.18|  -1.13| 9.15E-03 0.21 1
Nup2101 0.8 1.74 0.03 0.39 1
Nup93 0.15]  -111 0.05 0.49 1
Nwdl 042 |  -1.34| 8.97E-03 0.21 1
Nxpe3 024 |  -1.18| 6.35E-03 0.17 1
Nxt2 0.57 |  -1.49 0.01 0.24 1
Oaf 022]  -1.16 0.01 0.27 1
Obp3 1.95 3.86 | 3.49E-03 0.12 1
0df2 0.21 1.16 0.02 0.31 1
Olfm4 1.44 2.71 0.01 0.24 1
Olfml3 0.27 1.21 0.03 0.37 1
Olr1585 0.47 1.39 0.01 0.26 1
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Omd 0.37 1.29 0.05 0.49 1
Oprk1 -0.53 -1.45| 7.72E-03 0.2 1
Oprml -0.27 -1.21 0.02 0.36 1
Osbpl3 -0.15 -1.11 0.05 0.49 1
Osrl 0.58 1.5 0.02 0.36 1
Oxrl -0.16 -1.12 0.02 0.3 1
P2rx4 0.38 1.3 0.02 0.33 1
P2ry10 1.45 2.73 | 5.28E-03 0.16 1
P3h3 0.22 1.17 | 4.10E-03 0.13 1
Pabpcl 0.16 1.12 0.02 0.34 1
Paccl 0.37 1.29 0.05 0.5 1
Pacsinl -0.19 -1.14 0.02 0.32 1
Pank1 -0.39 -1.31 | 2.07E-03 0.08 1
Pank3 -0.15 -1.11 0.03 0.43 1
Paqr8 -0.18 -1.13 0.02 0.28 1
Parl 0.28 1.22 0.03 0.39 1
Parpl0 0.35 1.27 0.05 0.5 1
Parp3 0.27 1.21 0.02 0.37 1
Pawr 0.68 1.6 0.02 0.29 1
Pax5 2.78 6.85 | 6.91E-05| 6.13E-03 1
Pcbdl 2 0.58 1.49 | 5.57E-04 0.03 1
Pcdhl8 0.25 1.19 0.03 0.43 1
Pcdh7 1 -0.15 -1.11 0.04 0.45 1
Pcdh7 2 -0.51 -1.42 0.05 0.49 1
Pcdhbl2 0.62 1.54 0.04 0.46 1
Pcdhb5 -0.74 -1.67 | 5.26E-03 0.16 1
Pclo -0.14 -1.1 0.04 0.47 1
Pcolce 0.27 1.2 0.04 0.45 1
PCOLCE2 0.37 1.29 0.03 0.37 1
Pde2a 0.18 1.13 0.03 0.41 1
Pde3a 0.37 1.29 0.03 0.39 1
Pde4d -0.17 -1.12 0.04 0.48 1
Pde5a 0.68 1.6 | 5.35E-08 | 1.63E-05 1.01E-03
Pde7b -0.32 -1.25 | 5.87E-03 0.16 1
Pdgfd -0.23 -1.18 0.05 0.5 1
Pdgfra 0.23 1.17 0.03 0.42 1
Pdgfrl 1.1 2.14 | 6.03E-05| 5.63E-03 1
Pdlim1 0.31 1.24 | 7.89E-03 0.2 1
Pdpk1 -0.22 -1.16 | 5.25E-03 0.16 1
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Pdzd8 0.17|  -1.13 0.01 0.26 1
Pecam! 0.4 1.32 | 1.88E-03 0.08 1
Perl -0.61| -1.53| 432E-07| 9.79E-05 8.15E-03
Per2 0.5|  -1.41| 5.53B-03 0.16 1
Pex5l 0.16|  -L12 0.04 0.46 1
Pgam5 0.27 1.21 0.04 0.48 1
Pgd -0.14 1.1 0.04 0.46 1
Pelyrpl 3.02 8.12 | 7.64E-04 0.04 1
Pem?2 0.28 1.21 0.04 0.46 1
Pgm5 0.59 1.51 0.03 0.43 1
Phex 1.16 2.23 | 3.51E-04 0.02 1
Phldb2 0.18 1.13 0.04 0.45 1
Pil5 0.85 1.81 | 1.10E-03 0.05 1
Pil6 1.26 24| 136E-09| 6.94E-07|  2.58E-05
Pi4k2a 0.17|  -1.13 0.03 0.4 1
Piezol 0.35 1.27 | 8.12B-03 0.2 1
Pign -0.26 1.2 0.04 0.49 1
Pigq 0.23 1.17 0.05 0.5 1
Pik3apl 0.97 1.96 | 1.54E-06 | 2.82E-04 0.03
Pik3c2a 0.17]  -LI12 0.02 0.36 1
Pik3cg 0.42 1.34 0.03 0.4 1
Pik3rl 0.18| -1.13| 9.61E-03 0.22 1
Pink1 0.16|  -1.12 0.03 0.41 1
Pir 0.25]  -1.19 0.04 0.46 1
Pkdcc 0.49 1.4 0.01 0.25 1
Pkhdl111 1.49 2.82 | 5.80E-09 | 2.49E-06 1.09E-04
Plala 0.71 1.63 0.03 0.42 1
Pla2g2a 1.43 2.7 | 5.66E-04 0.03 1
Pla2gda 0.7 1.62 | 1.62E-03 0.07 1
Plac8 1.67 3.18 | 9.30E-11 | 6.24E-08 1.76E-06
Plac9 1.84 3.58 | 5.38E-03 0.16 1
Plat 0.22 1.17 | 1.86E-03 0.08 1
Plbd1 1.29 2.44 | 7.74B-07 | 1.60E-04 0.01
Plcd3 0.42 1.33 0.03 0.37 1
Plcg2 0.75 1.68 | 6.70E-03 0.18 1
Plek 1.07 2.1| 4.18B-05| 4.15E-03 0.79
Plinl 538 | 41.58 0.03 0.43 1
Plin2 0.16 1.12 0.04 0.48 1
Plk1 1.04 2.06 0.01 0.23 1
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Plscr2 1 0.74 1.67 0.05 0.49 1
Plvap 0.63 1.54 | 5.80E-03 0.16 1
Plxnb2 0.16 1.12 0.04 0.46 1
Pml 0.27 1.2 0.05 0.49 1
Pnma2 -0.16 -1.12 0.03 0.37 1
Pold3 0.44 1.35 | 9.19E-03 0.21 1
Pomgnt2 -0.26 -1.2 0.03 0.42 1
Pou2afl 2.03 4.08 | 2.67E-03 0.1 1
Pou3fl -0.47 -1.38 0.01 0.26 1
Ppal -0.15 -1.11 0.04 0.48 1
Ppbp 5.39 41.84 0.03 0.43 1
Ppdpf 0.29 1.22 | 1.00E-02 0.23 1
Ppic 0.25 1.19 0.05 0.5 1
Ppplrl5b -0.17 -1.13 0.02 0.36 1
Ppplr21 0.19 1.14 0.03 0.42 1
Ppp2r2a -0.16 -1.12 0.03 0.4 1
Ppp3cb -0.16 -1.12 0.02 0.35 1
Ppp3cc 0.27 1.21 0.02 0.34 1
Ppp4r2 -0.2 -1.15 0.01 0.23 1
Prcl 0.59 1.51 | 4.93E-03 0.15 1
Prdm16 0.28 1.21 0.02 0.3 1
Prdm5 0.46 1.37 0.01 0.23 1
Prdm6 0.87 1.83 | 1.80E-03 0.08 1
Prdx4 0.39 1.31 | 3.09E-03 0.11 1
Prelp 0.39 1.31 | 1.71E-03 0.07 1
Prex2 -0.21 -1.16 0.04 0.47 1
Prg2 2.11 431 | 391E-12 | 3.12E-09 7.38E-08
Prg3 2.82 7.07 | 1.24E-07 | 3.25E-05 2.34E-03
Prg4 0.79 1.72 | 1.88E-04 0.01 1
Priml -1.01 -2.01 | 1.38E-07 | 3.56E-05 2.60E-03
Prkca -0.14 -1.11 0.04 0.46 1
Prkce -0.15 -1.11 0.04 0.49 1
Prox1 1.31 249 | 1.67E-03 0.07 1
Prr5 -0.34 -1.27 0.02 0.32 1
Prrg3 -0.19 -1.14 0.02 0.33 1
Prrx1 0.53 1.45 | 1.71E-04 0.01 1
Prrx2 0.91 1.88 0.05 0.51 1
Prss29 5.16 35.87 0.05 0.49 1
Prune2 -0.14 -1.1 0.04 0.44 1

316




Psd4 0.93 1.9 | 7.21E-04 0.04 1
Psmb§ 0.65 1.57 0.04 0.47 1
Psmel 0.32 1.25 | 8.51E-03 0.21 1
Psph 0.44 1.36 0.03 0.37 1
Pstpipl 0.65 1.56 0.01 0.23 1
Ptchl 0.4 1.32 | 1.24E-04 | 9.60E-03 1
Ptch2 0.86 1.81 | 3.82E-04 0.02 1
Ptgdrl -2.27 -4.82 0.02 0.35 1
Ptgsl 0.5 1.42 0.02 0.29 1
Ptpn22 1.38 2.59 | 3.45E-03 0.12 1
Ptpn6 0.77 1.7 | 3.26E-05 | 3.49E-03 0.62
Ptprc 0.86 1.81 | 2.05E-13 | 2.46E-10 3.87E-09
Ptprcap 1.75 3.36 0.01 0.26 1
Ptprh 1.97 3.92 | 8.20E-04 0.04 1
Ptprj 0.15 1.11 0.04 0.48 1
Ptprzl -0.18 -1.14 | 8.32E-03 0.2 1
Pura -0.17 -1.13 0.01 0.23 1
Pygm 0.5 1.42 | 6.41E-03 0.17 1
Qk -0.15 -1.11 0.03 0.41 1
R3hdml -0.23 -1.17 0.04 0.46 1
RablIfipl 0.56 1.47 | 2.09E-03 0.08 1
Rab3gapl -0.16 -1.11 0.04 0.48 1
Rab3ill 0.5 1.42 | 8.90E-04 0.05 1
Rab44 2.77 6.81 | 6.72E-04 0.04 1
Rac2 0.95 1.93 | 5.69E-04 0.03 1
Rackl 0.27 1.21 | 4.35E-04 0.03 1
Ragl 1.7 3.25 | 4.30E-03 0.14 1
Rag2 2.26 4.81 0.01 0.24 1
Ralgapa2 -0.2 -1.15 | 5.07E-03 0.15 1
Ralgds -0.25 -1.19 0.02 0.34 1
Rapgef4 -0.16 -1.12 0.02 0.36 1
Rasal -0.15 -1.11 0.04 0.47 1
Rasgrp3 0.49 1.41 | 2.57E-03 0.1 1
Rasgrp4 1.36 2.57 0.01 0.25 1
Rassf2 0.49 1.4 | 1.37E-04 0.01 1
RatNP-3b 2.85 7.22 | 542E-12 | 4.14E-09 1.02E-07
Rbfox3 -0.21 -1.16 | 3.42E-03 0.12 1
Rbm38 1.26 2.39 | 1.80E-08 | 6.71E-06 3.40E-04
Rbpijl 1.78 3.44 0.04 0.48 1
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Recl 0.61 1.53 0.01 0.24 1
Resdl 0.36 1.28 0.01 0.24 1
Rdh16 0.84 1.78 | 3.18E-03 0.11 1
Reep2 -0.15 -1.11 0.04 0.47 1
Reep5 -0.13 -1.1 0.04 0.49 1
Reg3b 1.6 3.02 | 8.57E-03 0.21 1
Rem?2 -0.46 -1.38 0.03 0.39 1
Ret -0.15 -1.11 0.03 0.43 1
Retn 2.51 5.69 0.02 0.33 1
Retnlg 242 5.34 | 1.64E-05| 1.95E-03 0.31
Rftnl 0.55 1.47 0.03 0.39 1
RGD1306271 -0.23 -1.18 | 7.47E-03 0.19 1
RGD1306941 -0.26 -1.2 | 1.46E-03 0.07 1
RGD1310587 0.43 1.35 | 5.30E-04 0.03 1
RGD1560464 -6.24 -75.51 0.01 0.25 1
RGD1561958 -2.87 -7.29 0.04 0.44 1
RGD1565355 0.29 1.22 0.05 0.5 1
RGD1565989 -3.42 -10.69 0.01 0.25 1
Rgll -0.17 -1.12 0.03 0.37 1
Rgs14 1.08 2.11 | 3.16E-03 0.11 1
Rgs18 1.03 2.04 | 3.23E-05 | 3.47E-03 0.61
Rhag 1.87 3.65| 1.09E-05| 1.41E-03 0.21
Rhd 1.7 3.25 | 3.85E-04 0.02 1
Rhoh 0.82 1.76 0.03 0.4 1
Rhoj 0.34 1.27 | 7.48E-05| 6.58E-03 1
Rimsl -0.16 -1.12 0.03 0.42 1
Rinl 1.09 2.12 | 9.67E-03 0.22 1
Ripkl 0.34 1.26 0.02 0.32 1
Ripor2 0.29 1.23 0.03 0.42 1
Rlbpl -0.8 -1.75 0.01 0.27 1
Rmdnl 0.45 1.37 | 1.40E-03 0.07 1
Rnase2 2.16 4.47 0.02 0.36 1
Rnase3 1 2.07 4.19 0.01 0.27 1
Rnase3 2 3.53 11.54 0.01 0.26 1
Rnf149 -0.26 -1.19 0.03 0.4 1
Rnf212 -1.61 -3.06 0.01 0.27 1
Rnf214 -0.21 -1.15 | 7.58E-03 0.19 1
Rnhl 0.3 1.23 0.01 0.23 1
Ror2 0.99 1.99 | 7.79E-05 | 6.73E-03 1
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Rph3a -0.15 -1.11 0.03 0.43 1
Rph3al 0.82 1.76 0.05 0.5 1
Rpll1 0.15 1.11 0.04 0.44 1
Rpl13 0.2 1.15 | 7.71E-03 0.2 1
Rpll5 0.18 1.13 0.02 0.29 1
Rpl18 0.19 1.14 0.03 0.39 1
Rpl19 0.21 1.15] 3.62E-03 0.13 1
Rpl26 0.24 1.18 | 5.41E-04 0.03 1
Rpl29 0.16 1.12 0.05 0.5 1
Rpl31 0.2 1.15 ] 8.56E-03 0.21 1
Rpl3114 1.39 2.61 | 823E-05| 6.91E-03 1
Rpl32 0.19 1.14 0.01 0.24 1
Rpl35 0.17 1.12 0.02 0.29 1
Rpl35a 1 0.25 1.19 0.02 0.32 1
Rpl36a 2 0.27 1.21 0.02 0.36 1
Rpl38 4 0.16 1.12 0.03 0.43 1
Rpl39 3 0.32 1.25 | 7.61E-05| 6.61E-03 1
Rpl5 0.21 1.16 | 3.14E-03 0.11 1
Rpl6 0.14 1.1 0.05 0.5 1
Rpl7a 0.2 1.15 | 4.46E-03 0.14 1
Rplpl 0.27 1.21 | 6.65E-05 | 6.03E-03 1
Rps1011 0.47 1.38 0.01 0.23 1
Rpsi12 0.25 1.19 | 5.26E-03 0.16 1
Rps14 0.16 1.12 0.03 0.43 1
Rpsl15 0.18 1.14 | 9.65E-03 0.22 1
Rpsl6 0.16 1.12 0.02 0.36 1
Rpsl7 1 0.24 1.18 | 1.43E-03 0.07 1
Rps18l11 0.33 1.26 | 2.24E-03 0.09 1
Rps2 0.14 1.1 0.05 0.5 1
Rps20 1 0.24 1.18 | 1.26E-03 0.06 1
Rps24 0.15 1.11 0.03 0.43 1
Rps28 0.2 1.15 0.03 0.38 1
Rps29 1 0.2 1.15 | 9.84E-03 0.22 1
Rps3a 0.21 1.16 | 2.53E-03 0.1 1
Rpsé4x 1 0.26 1.19 | 4.81E-04 0.03 1
RpsS 0.21 1.15 | 5.80E-03 0.16 1
Rps8 0.26 1.19 | 4.66E-04 0.03 1
Rpsa 0.15 1.11 0.03 0.43 1
Rragd -0.44 -1.36 0.01 0.24 1
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Rrm2b -0.19 -1.14 0.02 0.31 1
Rsad2 1.09 2.13 | 2.45E-06 | 4.16E-04 0.05
RTI1-Ba 0.74 1.67 | 7.59E-04 0.04 1
RTI1-Bb 1.06 2.08 0.02 0.31 1
RT1-CE2 -1.55 -2.93 | 4.11E-03 0.13 1
RTI1-Da 0.61 1.53 | 2.03E-03 0.08 1
RT1-Dbl 0.62 1.54 0.03 0.39 1
RTI1-DMb 0.61 1.52 0.03 0.37 1
Rin4 -0.15 -1.11 0.02 0.35 1
Rtndipl -0.37 -1.29 | 9.87E-03 0.22 1
Runx2 0.52 1.43 0.01 0.24 1
Ryr2 -0.19 -1.14 | 7.00E-03 0.18 1
S100a6 0.25 1.19 | 7.39E-04 0.04 1
S100a8 2.64 6.24 | 4.89E-32 | 4.11E-28 9.24E-28
Sacs -0.14 -1.1 0.04 0.45 1
Samd8 -0.18 -1.13 0.04 0.44 1
Samd9 0.24 1.18 | 1.74E-03 0.07 1
Satb2 1.15 2.21 0.02 0.3 1
Scandl 0.27 1.2 | 7.77E-03 0.2 1
Scara3 0.41 1.33 | 3.70E-03 0.13 1
Scarf2 0.41 1.33 0.03 0.41 1
Scd -0.18 -1.13 | 8.54E-03 0.21 1
Scd3 -0.42 -1.34 0.02 0.32 1
Scgblal -1.98 -3.94 0.03 0.42 1
Scml4 -0.42 -1.33 | 1.99E-03 0.08 1
Scnla -0.21 -1.15 | 2.68E-03 0.1 1
Scn4b -0.14 -1.1 0.04 0.47 1
Scn8a -0.19 -1.14 | 7.19E-03 0.19 1
Scpepl 0.25 1.19 | 3.32E-03 0.12 1
Scrn3 -0.18 -1.14 0.03 0.41 1
Sdcl 0.52 1.43 0.03 0.41 1
Sdc2 0.3 1.23 | 9.29E-05 | 7.64E-03 1
Sdc4 -0.16 -1.12 0.04 0.48 1
Secllc -0.19 -1.14 0.03 0.43 1
Secl14l1 -0.18 -1.13 0.01 0.27 1
Selenbpl 0.5 1.41 0.03 0.37 1
Selenof 0.22 1.17 | 1.95E-03 0.08 1
Sell 1.93 3.82 | 1.49E-12 | 1.25E-09 2.81E-08
Selplg 0.95 1.93 | 9.65E-06 | 1.29E-03 0.18
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Sema3c 0.22 1.16 | 2.86E-03 0.11 1
Semalg 025| -1.19 0.03 0.42 1
Sema5a -0.21 -1.15 | 2.91E-03 0.11 1
Senp8 -0.26 1.2 0.04 0.48 1
Serpinb10 2.57 5.96 | 3.83E-05| 3.90E-03 0.72
Serpinb11 3.13 8.73 0.02 0.34 1
Serpinbla 0.41 1.33 | 2.30E-08 | 8.22E-06|  4.35E-04
Serpinb6a 028 |  -1.22| 5.10E-03 0.15 1
Serpinfl 0.67 1.59 | 2.83E-08 | 9.70E-06 5.35E-04
Serping] 0.46 1.38 | 2.47E-05 | 2.75E-03 0.47
Sf3al 0.16| -1.12 0.04 0.46 1
Sfrp2 3.03 8.2 | 1.09B-09 | 5.72E-07 2.06E-05
Sfrp4 0.74 1.67 | 7.38E-05 | 6.52E-03 1
Sgk1 -0.38 -1.3 | 4.39E-06 | 6.90E-04 0.08
Sgpp2 03]  -1.23 0.01 0.27 1
Sgta 0.17 1.12 0.04 0.47 1
Sh2d1b2 0.79 1.73 0.02 0.31 1
Sh2d3c 0.29 1.22 0.04 0.49 1
Sh2d4a 0.53 1.45 0.04 0.47 1
Sh3d19 0.17|  -1.13 0.02 0.3 1
Shisa3 0.9 1.87 | 4.40E-07 | 9.84E-05 8.31E-03
Shisa9 047 | -1.39 0.05 0.5 1
Shroom4 0.3 1.23 0.04 0.46 1
Siglec10 2.68 6.42 | 1.30E-03 0.06 1
Six1 0.16 | -1.11 0.05 0.49 1
Six4 0.18| -1.14 0.02 0.31 1
Sla 1.03 2.04 | 5.72E-03 0.16 1
Slamf6 2.96 7.77 | 5.74E-03 0.16 1
Slc13a4 0.63 1.54 | 4.98E-05 | 4.86E-03 0.94
Slc14al 0.57 1.48 0.02 0.35 1
Slc15a2 -0.33|  -1.26 | 8.36E-03 0.2 1
Slcl6all 0.51 1.42 | 3.17E-05 | 3.43B-03 0.6
Slc17a7 -0.19| -1.14 | 8.41E-03 0.2 1
Slc17a8 13|  -2.46| 1.02E-03 0.05 1
Slc19al 0.6 1.52 | 4.20E-03 0.14 1
Slcla4 0.16 |  -1.11 0.05 0.5 1
Slc22al7 0.15]  -L.11 0.04 0.46 1
Slc25a25 0.25| -1.19 0.03 0.37 1
Slc25a37 0.62 1.53 | 4.61E-03 0.14 1
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Slc25a45 -0.35 -1.28 0.03 0.41 1
Slc26all -0.65 -1.57 | 8.55E-03 0.21 1
Slc26a2 0.33 1.26 0.05 0.5 1
Slc28a2 0.72 1.65 | 6.17E-03 0.17 1
Slc33al -0.33 -1.25 | 9.34E-03 0.22 1
Slc35f11 -0.15 -1.11 0.04 0.49 1
Slc38a3 -0.95 -1.93 | 8.90E-03 0.21 1
Slc38a5 1.53 2.88 0.02 0.33 1
Slc39al0 -0.23 -1.17 | 2.47E-03 0.1 1
Slc43al 0.92 1.89 0.02 0.33 1
Slc43a3 -0.25 -1.19 0.03 0.4 1
Slc47al 0.51 1.42 0.01 0.26 1
Slc4al 1.89 3.69 | 1.31E-16 | 2.75E-13 2.48E-12
Slc4al0 0.72 1.65 0.02 0.32 1
Slc5a3 -0.26 -1.2 0.01 0.25 1
Slc6al3 0.47 1.39 | 3.93E-03 0.13 1
Slc6al7 -0.19 -1.14 | 6.96E-03 0.18 1
Slc6a4 1.61 3.06 0.02 0.33 1
Slc6ab 0.28 1.21 0.02 0.36 1
Slc9a3rl -0.22 -1.17 | 3.70E-03 0.13 1
Slfn13 0.35 1.28 | 5.80E-03 0.16 1
Slfn2 0.56 1.47 | 5.00E-03 0.15 1
Slitrk2 -0.25 -1.19 | 4.80E-04 0.03 1
Slitrk3 -0.15 -1.11 0.04 0.47 1
Smad9 -0.16 -1.12 0.03 0.41 1
Smap?2 -0.16 -1.12 0.04 0.44 1
Smim14 0.15 1.11 0.05 0.49 1
Smocl 1.12 2.17 | 4.04E-05 | 4.06E-03 0.76
Snai2 0.83 1.77 0.01 0.25 1
Snx10 0.38 1.3 ] 9.04E-03 0.21 1
Socs3 0.75 1.68 | 5.38E-03 0.16 1
Sorl1l -0.22 -1.16 0.03 0.42 1
Sosl -0.16 -1.12 0.02 0.33 1
Sox10 -0.18 -1.13 0.02 0.3 1
Sp100 0.37 1.29 | 2.27E-03 0.09 1
Spl110 0.38 1.3 | 7.61E-03 0.19 1
Sp140 0.31 1.24 0.03 0.39 1
Sp5 2.59 6.04 0.01 0.27 1
Spagl?7 3.25 9.54 | 2.49E-03 0.1 1
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Spata32 1.42 2.68 | 5.73E-04 0.03 1
Sphk1 -0.45 -1.36 0.02 0.32 1
Spib 2.25 4.76 | 6.83E-05| 6.13E-03 1
Spint2 0.32 1.25 0.05 0.5 1
Spn 0.86 1.82 | 1.79E-03 0.08 1
Sppl3 -0.17 -1.13 0.03 0.4 1
Sptal 1.51 2.86 | 4.05E-10 | 2.42E-07 7.64E-06
Srgn 0.94 1.92 | 4.69E-10 | 2.71E-07 8.85E-06
Srpx2 0.88 1.85 0.02 0.3 1
Ssc5d 0.29 1.22 0.04 0.44 1
St14 1.25 2.38 | 3.60E-03 0.12 1
St6gal2 -0.55 -1.46 0.03 0.43 1
St6galnac2 1 0.74 1.67 0.03 0.41 1
St8sia3 -0.18 -1.13 0.02 0.33 1
Stab2 1.47 2.76 0.03 0.37 1
Stard13 0.16 1.12 0.04 0.44 1
Steap3 -0.17 -1.12 0.04 0.46 1
Stk32a 0.67 1.59 0.02 0.32 1
Stom 0.61 1.53 | 1.62E-06 | 2.93E-04 0.03
Stonl -0.16 -1.11 0.05 0.49 1
Strab 0.99 1.99 | 1.60E-04 0.01 1
Strip2 0.35 1.28 0.04 0.46 1
Stx11 0.4 1.32 0.01 0.25 1
Stxbp1 -0.18 -1.13 | 8.73E-03 0.21 1
Stxbp2 0.62 1.53 0.03 0.41 1
Stxbp5 -0.15 -1.11 0.05 0.51 1
Stxbp6 0.34 1.26 0.02 0.34 1
Sulf2 0.32 1.25 | 3.77E-03 0.13 1
Sv2c -0.16 -1.12 0.02 0.3 1
Svepl 0.63 1.54 | 5.52E-06 | 8.13E-04 0.1
Svil 0.16 1.12 0.03 0.41 1
Svip -0.25 -1.19 | 4.89E-04 0.03 1
Syk 0.92 1.9 | 1.77E-06 | 3.17E-04 0.03
Syn2 -0.15 -1.11 0.05 0.49 1
Syngr2 0.34 1.27 0.02 0.3 1
Synm -0.26 -1.2 | 9.69E-03 0.22 1
Synpo2 0.54 1.45 | 1.74E-05 | 2.05E-03 0.33
Syt2 -0.2 -1.15 | 4.63E-03 0.14 1
Sytl2 0.15 1.11 0.03 0.41 1
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Tacc3 0.69 1.61 0.01 0.26 1
Tagap 1.15 2.22 | 3.16E-05 | 3.43E-03 0.6
Tagln 0.86 1.82 | 4.89E-08 | 1.52E-05 9.24E-04
Tagln2 0.21 1.16 | 3.25E-03 0.12 1
Tall 1.19 2.27 | 1.28E-05| 1.59E-03 0.24
Tars3 -0.18 -1.13 0.03 0.42 1
Tasl 1.12 2.18 0.05 0.49 1
Tax1bp3 0.25 1.19 0.04 0.44 1
Tbx15 0.69 1.61 | 1.74E-03 0.07 1
Tbx2 -0.28 -1.21 | 1.63E-03 0.07 1
Tbx3 -0.31 -1.24 0.02 0.31 1
Tec 0.34 1.27 | 8.24E-03 0.2 1
Tef -0.32 -1.24 | 3.90E-03 0.13 1
Tek 0.26 1.2 0.03 0.43 1
Tent5a 0.8 1.74 | 5.56E-04 0.03 1
Tf 0.39 1.31 | 3.70E-04 0.02 1
Tipt 0.29 1.23 0.05 0.51 1
Tgfbl 0.49 1.4 0.01 0.25 1
Tgfbi 0.32 1.25 ] 2.17E-03 0.09 1
Tgfbrl 0.18 1.13 0.03 0.39 1
Tgm?2 0.51 1.43 | 8.06E-05 | 6.86E-03 1
Thbd 0.59 1.5 ] 3.79E-07 | 8.71E-05 7.16E-03
Thbsl 0.74 1.67 | 3.90E-08 | 1.26E-05 7.36E-04
Thrsp 291 7.52 0.04 0.45 1
Ticrr 1.4 2.64 | 8.98E-03 0.21 1
Tifa 0.33 1.26 0.03 0.43 1
Timm44 0.26 1.19 0.04 0.46 1
Timmdcl 0.25 1.19 0.05 0.51 1
Timp4 -0.56 -1.47 | 2.47E-03 0.1 1
Tinagl1 0.35 1.28 0.04 0.49 1
Tlcd4 -0.31 -1.24 | 7.51E-03 0.19 1
TInl 0.14 1.11 0.04 0.46 1
Tlr3 0.35 1.28 0.03 0.37 1
TIr8 0.43 1.35 0.03 0.39 1
Tm6sf1 -0.16 -1.12 0.04 0.46 1
Tmc7 -0.31 -1.24 | 8.63E-03 0.21 1
Tmc8 1.16 2.24 0.03 0.41 1
Tmeml32c -0.38 -1.3 | 1.14E-03 0.05 1
Tmem150c -0.19 -1.14 0.01 0.27 1
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Tmem176b 0.27 1.21 | 6.96E-03 0.18 1
Tmem179 -0.17 -1.13 0.04 0.48 1
Tmem204 0.57 1.48 | 6.80E-03 0.18 1
Tmem?229a -0.45 -1.36 | 3.43E-03 0.12 1
Tmem33 -0.16 -1.12 0.02 0.36 1
Tmem35a -0.18 -1.13 0.02 0.34 1
Tmem41b -0.16 -1.12 0.03 0.43 1
Tmem60 -0.27 -1.2 0.04 0.45 1
Tmem?71 1.65 3.14 | 8.46E-04 0.04 1
Tmx3 -0.18 -1.13 0.02 0.29 1
Tnfaip812 0.69 1.61 0.02 0.28 1
Tnfrsflb 0.59 1.5 | 3.06E-03 0.11 1
Tnn 2.15 4.45 0.03 0.38 1
Tnpo3 -0.18 -1.13 0.02 0.32 1
Tomm34 -0.18 -1.13 0.03 0.37 1
Top2a 0.44 1.36 | 8.15E-03 0.2 1
Tp53il3 0.68 1.6 0.04 0.46 1
Tpm?2 0.42 1.34 0.02 0.29 1
Tpm4 0.27 1.21 | 9.83E-05 | 7.98E-03 1
Tpsb2 2.11 431 0.03 0.43 1
Tpstl 0.25 1.19 0.04 0.49 1
Tpx2 0.49 1.41 | 5.87E-03 0.16 1
Tradd 0.78 1.72 0.02 0.32 1
Traf3ip3 1.06 2.09 | 7.15E-03 0.19 1
Treml2 2.64 6.25 | 4.81E-06 | 7.29E-04 0.09
Tribl -0.31 -1.24 0.04 0.47 1
Tril -0.17 -1.12 0.02 0.37 1
Trim32 -0.19 -1.14 0.03 0.39 1
Trim37 -0.2 -1.15 | 4.40E-03 0.14 1
Trim45 -1.19 -2.29 | 4.41E-05| 4.35E-03 0.83
Trim6 1.78 3.44 0.04 0.48 1
Trim9 -0.25 -1.19 0.04 0.46 1
Trir -0.24 -1.18 | 6.35E-03 0.17 1
Trpm4 -0.29 -1.22 0.05 0.5 1
Tspanll 0.4 1.32 | 6.13E-03 0.17 1
Tstd1 0.46 1.38 | 4.66E-04 0.03 1
Ttc7a 0.36 1.29 0.04 0.45 1
Ttc9 -0.15 -1.11 0.03 0.42 1
Ttll7 -0.19 -1.14 | 4.77E-03 0.15 1
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Ttyhl -0.18 -1.13 0.01 0.25 1
Tubbl 1.96 3.9 | 1.10E-06 | 2.05E-04 0.02
Tubb2a 0.14 1.1 0.04 0.49 1
Tubb6 0.5 1.41 0.02 0.32 1
Twistl 0.74 1.67 | 9.75E-03 0.22 1
Txnrd3 -0.29 -1.22 0.03 0.39 1
Tyrobp 0.77 1.7 | 3.46E-03 0.12 1
Ube2c 1.16 2.24 | 4.89E-03 0.15 1
Ube2q2 -0.18 -1.13 0.01 0.26 1
Ube4b -0.14 -1.1 0.04 0.48 1
Ubglnl -0.14 -1.1 0.04 0.49 1
Ubr3 -0.19 -1.14 | 5.71E-03 0.16 1
Ubxn2a 1 -0.18 -1.13 0.02 0.3 1
Ugcg -0.23 -1.17 | 3.35E-03 0.12 1
Uhrfl 0.65 1.57 0.03 0.4 1
Uncl3a -0.18 -1.13 0.02 0.32 1
Unc5b 0.31 1.24 0.03 0.43 1
Uqcerl0 0.24 1.18 0.04 0.45 1
Usp20 -0.18 -1.13 0.02 0.33 1
Usp3 0.31 1.24 0.03 0.4 1
Usp32 -0.14 -1.1 0.04 0.49 1
Usp9y -4.63 -24.75 | 7.97E-04 0.04 1
Ust -0.18 -1.13 0.03 0.41 1
Vavl 0.59 1.5 0.02 0.3 1
Vim 0.14 1.1 0.03 0.43 1
Vip 2.49 5.61 | 4.53E-07 | 1.00E-04 8.55E-03
Vipr2 0.5 1.41 0.03 0.42 1
Vpreb3 3.02 8.12 | 4.47E-03 0.14 1
Vps35 -0.17 -1.12 0.02 0.3 1
Vsigl01 -0.48 -1.4 | 8.59E-03 0.21 1
Vsir 0.31 1.24 0.02 0.29 1
Vstml 2.35 5.08 | 6.78E-03 0.18 1
Vstm2b -0.48 -1.39 0.02 0.32 1
Vwf 0.66 1.58 | 4.64E-08 | 1.47E-05 8.76E-04
Wasl -0.18 -1.14 0.01 0.25 1
Wdty4 0.97 1.96 | 1.10E-06 | 2.05E-04 0.02
Wdr46 0.31 1.24 0.04 0.44 1
Wdr70 -0.31 -1.24 0.01 0.26 1
Weel -0.38 -1.3 | 2.89E-03 0.11 1
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Wipf3 -0.23 -1.17 | 2.13E-03 0.09 1
Wnt2b 0.54 1.46 0.04 0.48 1
Xdh 0.57 1.49 | 9.26E-04 0.05 1
Ybx3 0.49 1.41 | 447E-06 | 6.95E-04 0.08
Ypel3 0.17 1.13 0.02 0.34 1
Ywhag -0.19 -1.14 | 4.75E-03 0.15 1
Zbpl 1.3 2.46 0.02 0.29 1
Zbtb16 -0.92 -1.89 | 1.44E-06 | 2.66E-04 0.03
Zc2hcla -0.15 -1.11 0.04 0.47 1
Zc3h10 0.17 1.12 0.02 0.31 1
Zc3hl2d 1.01 2.01 0.02 0.33 1
Zc3hl5 -0.17 -1.12 0.02 0.36 1
Zcche24 -0.22 -1.16 | 5.15E-03 0.15 1
Zdhhcl6 0.37 1.29 0.03 0.39 1
Zfpl4 0.3 1.23 0.02 0.32 1
Zip2 -0.35 -1.27 | 5.66E-04 0.03 1
Z{p202 0.37 1.29 0.02 0.37 1
Zfp217 0.42 1.33 0.03 0.38 1
Z{p260 -0.17 -1.12 0.04 0.44 1
Zfp36 0.41 1.33 | 4.40E-03 0.14 1
Z{p385b -0.24 -1.18 0.04 0.44 1
Zfp516 -0.22 -1.16 | 4.90E-03 0.15 1
Z{p646 0.29 1.22 0.02 0.3 1
Z{p663 4.79 27.62 | 2.50E-03 0.1 1
Zfp84 2 0.42 1.34 | 1.73E-03 0.07 1
Z{p862 0.58 1.49 | 2.57E-03 0.1 1
Zfp871 -0.17 -1.13 0.01 0.27 1
Zicl 0.8 1.74 | 1.16E-05 | 1.49E-03 0.22
Zmat3 -0.15 -1.11 0.04 0.46 1
Znf660 1.02 2.03 0.03 0.43 1
Zyx 0.24 1.18 0.04 0.47 1

327




Table A3.10. Master list of differentially expressed genes between female 10X CXB-NE vs

male 10X CXB-NE samples with an FDR p-value < 0.05 and a fold change greater than +1.

Logz
fold Fold FDR p-
Name change | change P-value | value Bonferroni
AABRO07005775.1 -2.94 -7.7 | 6.58E-05 0.01 1
AABR07034445.1 1.34 2.53 | 1.27E-04 0.02 1
AABRO07073181.1 -0.31 -1.24 | 4.90E-05 | 8.83E-03 0.93
Abat -0.45 -1.36 | 4.92E-04 0.04 1
Acsf2 -0.6 -1.52 | 2.56E-05 | 5.65E-03 0.48
Actal -1.82 -3.53 | 2.30E-04 0.03 1
Acta2 -0.86 -1.82 | 9.34E-05 0.01 1
Adh6 1 -2.8 -6.97 | 1.21E-04 0.02 1
Ano3 0.31 1.24 | 6.36E-05 0.01 1
Aox4 -0.75 -1.68 | 2.99E-06 | 1.31E-03 0.06
Apcddl -0.6 -1.52 | 1.15E-05 | 3.32E-03 0.22
Assl -1.38 -2.6 | 2.58E-15 | 1.90E-11 4.87E-11
Atpla2 -0.45 -1.37 | 6.43E-05 0.01 1
Bahccl -0.49 -1.4 | 5.51E-04 0.05 1
Banp 0.51 1.42 | 1.26E-04 0.02 1
Bcasl -0.56 -1.48 | 3.62E-06 | 1.49E-03 0.07
Bicdl 0.3 1.23 | 1.29E-04 0.02 1
Clql3 -0.61 -1.53 | 1.72E-05 | 4.31E-03 0.33
Ca3 -1.95 -3.87 | 2.56E-05 | 5.65E-03 0.48
Cacybp 0.27 1.21 | 4.37E-04 0.04 1
Cavl -0.42 -1.34 | 3.61E-04 0.04 1
Cav2 -0.49 -1.4 | 1.57E-04 0.02 1
Cdhl18 0.39 1.31 | 1.33E-05 | 3.60E-03 0.25
Cdh5 -0.46 -1.38 | 1.91E-04 0.02 1
Ceacam4 -1.44 -2.71 | 8.75E-05 0.01 1
Chmp4bl1 -1.19 -2.28 | 5.04E-04 0.05 1
Ckm -2.48 -5.57 | 1.34E-04 0.02 1
Clvsl 1.36 2.57 | 6.16E-05 0.01 1
Cntf -0.44 -1.36 | 3.18E-04 0.03 1
Coll5al -0.41 -1.33 | 3.86E-04 0.04 1
Collal -0.55 -1.46 | 8.97E-05 0.01 1
Colla2 -0.43 -1.35 | 1.15E-04 0.02 1
Col2al -1.29 -2.44 | 2.96E-07 | 2.19E-04 5.60E-03
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Col4al -0.36 -1.28 | 5.62E-06 | 1.96E-03 0.11
Col4a2 -0.32 -1.24 | 7.43E-05 0.01 1
Colé6al -0.56 -1.47 | 1.86E-04 0.02 1
Col6a2 -0.54 -1.45 | 1.12E-04 0.02 1
Col9al -1.41 -2.65 | 7.54E-05 0.01 1
Csmd3 0.6 1.51 | 5.52E-06 | 1.96E-03 0.1
Cxcll2 -0.55 -1.46 | 2.18E-05 | 5.03E-03 0.41
Cyyrl -0.45 -1.37 | 4.70E-04 0.04 1
Dbp -1.15 -2.23 | 5.95E-15 | 2.93E-11 1.13E-10
Dcdc2 -1.03 -2.04 | 4.77E-04 0.04 1
Ddx3 -13.44 | -11,081.59 | 2.73E-06 | 1.30E-03 0.05
Ddx3x 0.33 1.25 | 1.57E-05 | 4.15E-03 0.3
Ddx3y 1.15 2.23 | 3.30E-04 0.03 1
Dmd 0.44 1.36 | 5.08E-09 | 6.26E-06 9.61E-05
Dnahll -0.56 -1.48 | 3.08E-05 | 6.17E-03 0.58
Drp2 -0.34 -1.27 | 5.70E-06 | 1.96E-03 0.11
Ebf2 -0.49 -1.41 | 5.06E-04 0.05 1
Edil3 0.3 1.23 | 1.59E-04 0.02 1
Eif2s3x 0.89 1.86 | 4.35E-30 | 6.44E-26 8.23E-26
Eif2s3y -13.37 | -10,621.72 | 3.00E-06 | 1.31E-03 0.06
Eif3ell 0.33 1.26 | 1.59E-04 0.02 1
Eif5a2 0.28 1.22 | 2.49E-04 0.03 1
Emb 0.33 1.26 | 1.09E-04 0.02 1
Eng -0.67 -1.59 | 3.02E-05 | 6.17E-03 0.57
Epasl -0.34 -1.27 | 1.34E-05 | 3.60E-03 0.25
Epb4112 -0.28 -1.21 | 3.40E-04 0.04 1
Esyt2 0.29 1.22 | 2.10E-04 0.02 1
Famllla 1.38 2.59 | 2.71E-04 0.03 1
Fgf7 -0.59 -1.51 | 7.61E-05 0.01 1
Fgl2 -0.47 -1.38 | 4.63E-05 | 8.55E-03 0.88
Fltl -0.55 -1.46 | 3.09E-05 | 6.17E-03 0.58
Fnl -0.45 -1.36 | 2.36E-04 0.03 1
Frem?2 -0.9 -1.86 | 1.16E-04 0.02 1
Fxyd6 -0.44 -1.36 | 2.30E-04 0.03 1
gene:ENSRNOG00000028747 -0.88 -1.84 | 4.87E-06 | 1.84E-03 0.09
gene:ENSRNOG00000032224 0.44 1.36 | 2.88E-04 0.03 1
gene: ENSRNOG00000048109 0.72 1.65 | 9.25E-09 | 1.05E-05 1.75E-04
gene:ENSRNOG00000062930 -0.57 -1.48 | 3.76E-07 | 2.52E-04 7.10E-03
gene:ENSRNOG00000065189 4.83 28.42 | 3.24E-04 0.03 1
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gene: ENSRNOG00000065273 -0.5 -1.41 | 1.59E-04 0.02 1
gene:ENSRNOG00000067240 0.49 1.41 | 3.95E-05 | 7.58E-03 0.75
gene:ENSRNOG00000068362 -4.23 -18.78 | 1.33E-12 | 4.90E-09 2.51E-08
Grhl3 2.56 5.89 | 1.75E-04 0.02 1
Gria4 -0.54 -1.46 | 7.44E-05 0.01 1
H2bcl18 0.62 1.54 | 1.94E-07 | 1.69E-04 3.67E-03
HIf -0.81 -1.75 | 4.53E-04 0.04 1
Islr -0.55 -1.47 | 3.89E-04 0.04 1
Itga6 -0.31 -1.24 | 6.70E-05 0.01 1
Kcnh7 0.27 1.21 | 5.68E-04 0.05 1
KdmS5c 0.53 1.44 | 4.31E-10 | 1.06E-06 8.15E-06
KdmS5d -12.35 -5,231.88 | 1.62E-05 | 4.20E-03 0.31
Kdmé6a 0.73 1.66 | 3.30E-09 | 4.44E-06 6.25E-05
Kifl3b -0.34 -1.26 | 2.95E-05 | 6.14E-03 0.56
Lama5 -0.54 -1.45 | 7.01E-05 0.01 1
Lambl -0.29 -1.22 | 1.62E-04 0.02 1
Lhfpl6 -0.33 -1.26 | 3.24E-04 0.03 1
Limchl -0.48 -1.39 | 4.24E-05 | 7.94E-03 0.8
Lpl -0.78 -1.72 | 2.34E-07 | 1.92E-04 4.42E-03
Lrp4 -0.38 -1.3 | 4.81E-05 | 8.79E-03 0.91
Lrpprc 0.31 1.24 | 9.56E-05 0.01 1
Mag -0.68 -1.61 | 2.75E-06 | 1.30E-03 0.05
Mal -0.58 -1.5 | 3.71E-07 | 2.52E-04 7.02E-03
Mapk8 0.3 1.23 | 1.95E-04 0.02 1
Mbp -0.49 -1.41 | 1.05E-05 | 3.23E-03 0.2
Mgll -0.43 -1.34 | 9.51E-08 | 8.79E-05 1.80E-03
Mlec 1 -0.32 -1.24 | 3.60E-04 0.04 1
Mpz -0.63 -1.55 | 2.00E-08 | 2.12E-05 3.79E-04
Mt-nd1 0.54 1.45 | 1.54E-06 | 8.66E-04 0.03
Mt-nd2 0.48 1.39 | 1.85E-05 | 4.48E-03 0.35
Mt-nd4 0.52 1.44 | 2.81E-06 | 1.30E-03 0.05
Mt-nd41 0.61 1.53 | 5.29E-08 | 5.21E-05 1.00E-03
Mxra8 -0.42 -1.34 | 7.34E-06 | 2.46E-03 0.14
Myh4 -3.56 -11.76 | 2.79E-09 | 4.44E-06 5.28E-05
Myll -4.62 -24.58 | 9.82E-05 0.01 1
Mylk -0.53 -1.45 | 3.61E-04 0.04 1
Myom?2 -1.22 -2.33 | 3.00E-09 | 4.44E-06 5.67E-05
Myom3 2.95 7.73 | 2.20E-12 | 6.51E-09 4.16E-08
Nbll -0.35 -1.27 | 2.89E-05 | 6.11E-03 0.55
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Nes -0.42 -1.34 | 2.62E-07 | 2.04E-04 4.95E-03
Notch4 -0.86 -1.81 | 2.85E-04 0.03 1
Nrldl -0.68 -1.6 | 9.06E-05 0.01 1
Nrld2 -0.39 -1.31 | 1.14E-05 | 3.32E-03 0.21
Nup93 0.37 1.29 | 8.82E-06 | 2.83E-03 0.17
OIr318 54 42.16 | 3.47E-04 0.04 1
Osbpl5 -0.54 -1.45 | 2.12E-05 | 4.98E-03 0.4
Pbdcl 0.56 1.47 | 1.61E-09 | 2.97E-06 3.04E-05
Pde7b 0.61 1.52 | 4.22E-05 | 7.94E-03 0.8
Plcel 0.35 1.27 | 2.02E-05 | 4.82E-03 0.38
Plekha7 -0.62 -1.54 | 3.75E-06 | 1.50E-03 0.07
Pmp2 -1.2 -2.3 | 8.61E-10 | 1.82E-06 1.63E-05
Pmp22 -0.43 -1.35 | 1.12E-04 0.02 1
Podxl -0.53 -1.44 | 2.76E-05 | 5.99E-03 0.52
Ppal 0.29 1.23 | 3.02E-04 0.03 1
Prrg3 -0.39 -1.31 | 2.84E-05 | 6.09E-03 0.54
Prx -0.5 -1.41 | 1.03E-05 | 3.23E-03 0.19
Ptgds -0.94 -1.92 | 2.12E-04 0.02 1
Ptprb -0.53 -1.44 | 1.33E-05 | 3.60E-03 0.25
Rarsl 0.31 1.24 | 4.59E-04 0.04 1
RatNP-3b -1.71 -3.28 | 4.14E-04 0.04 1
Rbp4 -0.52 -1.43 | 5.10E-04 0.05 1
Rev3l 0.39 1.31 | 2.40E-06 | 1.22E-03 0.05
RGD1310587 -0.68 -1.6 | 9.31E-07 | 5.74E-04 0.02
Ro60 0.29 1.22 | 4.91E-04 0.04 1
Rpl101 1.34 2.54 | 1.94E-04 0.02 1
Rufy3 0.33 1.25 | 1.80E-05 | 4.43E-03 0.34
Sacs 0.26 1.2 | 4.18E-04 0.04 1
Scubel -0.52 -1.43 | 2.01E-04 0.02 1
Sema3b -0.31 -1.24 | 1.35E-04 0.02 1
Serping1 -0.53 -1.44 | 1.71E-05 | 4.31E-03 0.32
Shisa3 -0.84 -1.79 | 1.71E-04 0.02 1
Slc13a3 -0.69 -1.61 | 3.61E-06 | 1.49E-03 0.07
Slcl6all -0.63 -1.55 | 6.38E-07 | 4.10E-04 0.01
Slc41al -0.51 -1.42 | 7.58E-05 0.01 1
Slc47al -1.32 -2.5 | 6.54E-05 0.01 1
Slc6ab -0.52 -1.43 | 1.53E-04 0.02 1
Slc6a8 -0.33 -1.26 | 2.11E-04 0.02 1
Slc7a5 -0.43 -1.35 | 5.00E-06 | 1.85E-03 0.09
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Slftn4 1 -0.75 -1.68 | 8.63E-06 | 2.83E-03 0.16
Smurfl -0.31 -1.24 | 5.21E-04 0.05 1
Sptb -0.36 -1.29 | 4.14E-06 | 1.61E-03 0.08
Tbcecedl 0.35 1.28 | 1.71E-04 0.02 1
Tf -0.38 -1.3 | 1.30E-05 | 3.60E-03 0.25
Thbs2 -0.62 -1.53 | 1.08E-06 | 6.36E-04 0.02
Timp3 -0.28 -1.21 | 4.35E-04 0.04 1
Tnnt3 -1.85 -3.61 | 2.28E-06 | 1.21E-03 0.04
Tpm4 -0.29 -1.22 | 1.88E-04 0.02 1
Trim45 1.23 2.34 | 3.70E-04 0.04 1
Trnpl -0.28 -1.22 | 4.59E-04 0.04 1
Tubalc -0.54 -1.45 | 1.13E-05 | 3.32E-03 0.21
Tyrpl 0.36 1.29 | 1.58E-06 | 8.66E-04 0.03
Ucp2 -0.34 -1.27 | 3.54E-05 | 6.89E-03 0.67
Uty -11.9 -3,828.55 | 3.26E-05 | 6.43E-03 0.62
Wwirl -0.32 -1.24 | 1.28E-04 0.02 1
Zfp518a 0.32 1.25 | 4.14E-04 0.04 1
Zfp70911 0.29 1.23 | 5.67E-04 0.05 1
Zgrfl 0.99 1.99 | 2.45E-05 | 5.58E-03 0.46

Table A3.11. Master list of differentially expressed genes between female 10X DF-NE vs male

10X DF-NE samples with an FDR p-value < 0.05 and a fold change greater than +1.

Log:

fold Fold FDR p-
Name change | change P-value | value Bonferroni
4833439L19Rik -0.38 -1.3 | 6.55E-06 | 4.96E-04 0.12
AABR07003537.1 0.53 1.44 | 2.78E-04 0.01 1
AABR07005844.1 0.94 1.92 | 1.31E-03 0.04 1
AABRO07007068.1 0.55 1.46 | 1.36E-11 | 3.31E-09 2.52E-07
AABRO7017241.1 0.83 1.78 | 5.16E-04 0.02 1
AABR07021465.1 -1.39 -2.61 | 9.04E-04 0.03 |
AABRO07028769.1 -0.36 -1.28 | 8.86E-06 | 6.30E-04 0.16
AABR07040947.1 -0.44 -1.36 | 8.10E-04 0.03 1
AABR07060872.1 1.79 3.45 | 1.55E-03 0.04 1
AABRO7073181.1 -0.41 -1.33 | 2.62E-04 0.01 |
Abcal 0.24 1.18 | 1.73E-03 0.04 1
Abca2 -0.28 -1.22 | 2.93E-04 0.01 1
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Abcblb 1 -0.8 -1.74 | 1.19E-09 | 1.99B-07 | 2.22E-05
Abcd2 -0.34 -1.26 | 1.54E-04 | 6.99E-03 1
Acer2 -0.67 -1.59 | 1.86E-04 | 8.13E-03 1
Acox3 0.4 1.32 | 1.52E-03 0.04 1
Acsl4 0.36 1.28 | 8.79E-06 | 6.29E-04 0.16
Acsl6 -0.39 -1.31 | 1.01E-03 0.03 1
Adamts20 -0.42 -1.34 | 8.61E-04 0.03 1
Adamtsl1 -0.9 -1.86 | 2.12E-16 | 8.87B-14 | 3.95E-12
Adeyl -0.36 -1.29 | 1.I1E-05| 7.61E-04 0.21
Adcyapl 0.78 1.72 | 3.45B-11| 7.39E-09 | 6.42B-07
Adgred 2.27 4.82 | 2.04B-03 0.05 1
Adgrfs -0.49 -1.41 | 3.30E-07 | 3.67E-05| 6.14E-03
Adgrll -0.28 -1.21 | 5.78B-04 0.02 1
Afg312 -0.28 -1.22 | 1.30E-03 0.04 1
Agfg? -0.55 -1.47 | 1.87E-04 | 8.15E-03 1
Aifl 0.83 1.78 | 9.13E-04 0.03 1
Aifll -0.9 -1.86 | 5.28E-12 | 1.40E-09 | 9.82E-08
Ajuba -0.78 -1.72 | 2.90E-04 0.01 1
Akrlbl 0.7 -1.63 | 1.16E-17 | 5.95E-15| 2.16E-13
Ankfnl 0.7 -1.63 | 2.31E-05 | 1.46B-03 0.43
Ankrdl 2.96 7.76 | 2.59B-10 | 4.67E-08 | 4.81E-06
Aplsl 0.34 1.27 | 5.99B-05 | 3.23E-03 1
Apcddl -0.53 -1.45 | 7.22E-05| 3.82E-03 1
Appl2 0.4 1.32 | 1.72E-03 0.04 1
Argl 1.85 3.61 | 7.46E-06 | 5.51E-04 0.14
Arhgap19 -0.56 -1.47 | 9.12E-10 | 1.56E-07| 1.70E-05
Arhgap24 -0.45 -1.36 | 1.46E-03 0.04 1
Arhgap31 -0.37 -1.3 | 2.77E-05 | 1.70E-03 0.52
Arhgef10 -0.28 -1.21 | 7.09B-04 0.02 1
Arntl 1.25 2.38 | 2.09E-11 | 4.87E-09 | 3.88E-07
Arrde4 0.4 1.32 | 1.06B-03 0.03 1
Atf3 1.81 3.51 | 1.04B-10 | 2.03E-08 | 1.93E-06
Atgl2 0.31 1.24 | 3.02E-04 0.01 1
Atp2b2 -0.26 -1.2 | 8.01E-04 0.03 1
Atp2b4 0.5 142 | 1.72B-05 | 1.12E-03 0.32
Atp6v1fnb 0.28 1.21 | 8.53E-04 0.03 1
B3galnt! 0.44 1.35 | 1.72E-03 0.04 1
Beasl -1.03 2.04 | 343E-31| 7.78E-28 | 6.38E-27
Bhlhe40 -0.6 -1.51 | 4.64E-05| 2.59E-03 0.86
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Clqga 0.8 1.74 | 4.62E-05 | 2.58E-03 0.86
Clgb 0.83 1.78 | 5.71E-06 | 4.39E-04 0.11
Clqce 0.67 1.59 | 4.40E-06 | 3.60E-04 0.08
Clql3 -0.82 -1.76 | 7.81E-09 | 1.19E-06 1.45E-04
C2cd2 0.28 1.22 | 1.88E-03 0.05 1
C3 0.92 1.89 | 1.44E-05| 9.71E-04 0.27
C4a 0.57 1.48 | 4.90E-04 0.02 1
Cacna2dl 0.87 1.83 | 6.31E-29 | 1.25E-25 1.18E-24
Cadm3 -0.32 -1.24 | 3.19E-05 | 1.90E-03 0.59
Cadm4 -0.63 -1.55 | 1.30E-14 | 4.60E-12 2.43E-10
Calbl 0.96 1.95] 1.44E-04 | 6.60E-03 1
Camk2d 0.34 1.26 | 2.96E-05 | 1.79E-03 0.55
Capn5 0.26 1.2 | 8.07E-04 0.03 1
Caskin2 -0.45 -1.36 | 8.09E-07 | 8.34E-05 0.02
Casp3 0.46 1.38 | 9.35E-04 0.03 1
Cavl -0.39 -1.31 | 9.53E-04 0.03 1
Cbln2 0.67 1.59 | 2.70E-14 | 8.93E-12 5.03E-10
Ccbel 1.61 3.06 | 4.45E-04 0.02 1
Cedcl172 1.01 2.01 | 3.51E-05| 2.04E-03 0.65
Ccdc6 -0.25 -1.19 | 1.76E-03 0.05 1
Cckbr 231 4.95 | 5.49E-07 | 5.90E-05 0.01
Ccl2 1.03 2.04 | 2.10E-08 | 2.90E-06 3.91E-04
Ccl21 1.73 3.32 | 4.92E-08 | 6.39E-06 9.16E-04
Ccen4 -0.65 -1.57 | 7.08E-06 | 5.26E-04 0.13
Cer2 1.14 2.2 | 1.35E-04 | 6.26E-03 1
Ccet4 0.26 1.2 | 1.10E-03 0.03 1
Cd34 -0.52 -1.44 | 2.63E-04 0.01 1
Cd44 0.27 1.21 | 4.17E-04 0.02 1
Cd74 1.25 2.38 | 6.87E-56 | 3.64E-52 1.28E-51
Cdc42se2 0.39 1.31 | 1.01E-05| 7.03E-04 0.19
Cdc45 2 -0.95 -1.93 | 1.54E-10 | 2.92E-08 2.87E-06
Cdhl -0.3 -1.23 | 1.24E-04 | 5.85E-03 1
Cdk5r2 -0.29 -1.22 | 5.43E-04 0.02 1
Cdr21 -0.37 -1.3 | 2.99E-06 | 2.54E-04 0.06
Cebpd 0.8 1.74 | 1.35E-04 | 6.26E-03 1
Celsr2 -0.34 -1.26 | 2.49E-05 | 1.55E-03 0.46
Cenpb -0.27 -1.2 | 1.92E-03 0.05 |
Cfap410 -0.56 -1.48 | 2.37E-05 | 1.49E-03 0.44
Cgn -1.39 -2.63 | 3.03E-04 0.01 1
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Chchd6 0.61 1.53 | 1.60E-03 0.04 1
Chga -0.35 -1.27 | 6.03E-05 | 3.23E-03 1
Chll 0.39 1.31 | 3.87E-07 | 4.24E-05 7.21E-03
Chrm2 0.29 1.22 | 1.17E-03 0.03 1
Chrna3 -0.41 -1.33 | 1.37E-06 | 1.29E-04 0.03
Chrnb3 -0.29 -1.22 | 5.28E-04 0.02 1
Chst2 -0.66 -1.59 | 1.60E-16 | 7.07E-14 2.98E-12
Ciart -1.63 -3.11 | 1.87E-04 | 8.15E-03 1
Ciita 1.18 2.27 | 3.99E-04 0.01 1
Clen4 -0.25 -1.19 | 2.00E-03 0.05 1
Cldn19 -0.86 -1.81 | 8.51E-11| 1.69E-08 1.59E-06
Cldn4 3.41 10.66 | 9.00E-05 | 4.58E-03 1
Clec7a 0.93 1.9 | 2.66E-05| 1.64E-03 0.5
Clstnl -0.33 -1.25 | 1.87E-05 | 1.20E-03 0.35
Cmtmé6 -0.47 -1.39 | 1.23E-04 | 5.85E-03 1
Cnmd -0.8 -1.74 | 2.29E-11 | 5.27E-09 4.26E-07
Cnn2 0.55 1.46 | 1.02E-04 | 5.00E-03 1
Cnp -0.26 -1.2 | 1.01E-03 0.03 1
Cntf -0.54 -1.46 | 1.50E-05 | 9.94E-04 0.28
Coll5al -0.44 -1.35 | 1.56E-04 | 7.07E-03 1
Col23al -0.63 -1.55 | 8.62E-06 | 6.22E-04 0.16
Col24al -0.45 -1.37 | 7.48E-04 0.02 1
Col2al -1.69 -3.23 | 1.25E-17| 6.21E-15 2.33E-13
Col4al -0.33 -1.25 | 3.44E-05 | 2.01E-03 0.64
Col4a2 -0.39 -1.31 | 8.55E-07 | 8&.71E-05 0.02
Colecl1 0.26 1.2 | 7.24E-04 0.02 1
Crabp2 0.53 1.45] 2.26E-04 | 9.64E-03 1
Cracdl -1.96 -3.9 | 2.00E-04 | 8.61E-03 1
Creld2 1.06 2.08 | 6.71E-08 | 8.40E-06 1.25E-03
Crisp3 4.04 16.46 | 7.83E-15| 2.96E-12 1.46E-10
Crispld2 -0.61 -1.53 | 4.16E-05 | 2.36E-03 0.78
Cryab -0.41 -1.33 | 5.51E-04 0.02 1
Crybgl 1.04 2.06 | 8.61E-06 | 6.22E-04 0.16
Csfl 0.61 1.52 | 3.41E-06 | 2.88E-04 0.06
Csflr 0.41 1.33 | 1.06E-03 0.03 1
Csrp3 3.07 8.4 | 1.28E-18 | 7.83E-16 2.39E-14
Ctnnall -0.71 -1.63 | 7.82E-17 | 3.65E-14 1.46E-12
Ctss 0.8 1.74 | 1.56E-09 | 2.52E-07 2.90E-05
Cx3crl 1.41 2.66 | 1.46E-08 | 2.07E-06 2.72E-04
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Cxcll0 1.67 3.19 | 1.34E-04 | 6.26E-03 1
Cxcll3 1.72 3.29 | 2.34E-06 | 2.12E-04 0.04
Cyb5r2 -0.71 -1.63 | 2.56E-06 | 2.24E-04 0.05
Cyb5r13 0.31 1.24 | 7.74E-05 | 4.04E-03 1
Cyyrl -0.48 -1.39 | 2.57E-04 0.01 1
D430041D05Rik -0.7 -1.62 | 6.94E-14 | 2.19E-11 1.29E-09
Dbp -2.24 -4.73 | 9.37E-52 | 3.72E-48 1.74E-47
Dclk3 -0.88 -1.85 | 1.58E-04 | 7.09E-03 1
Ddahl1 -0.48 -1.4 | 8.99E-05 | 4.58E-03 |
Ddit4 -0.51 -1.42 | 5.14E-05 | 2.81E-03 0.96
Ddrl -0.29 -1.22 | 1.19E-03 0.03 1
Ddx3 -11.32 | -2,556.26 | 4.21E-19 | 3.04E-16 7.84E-15
Ddx58 0.47 1.38 | 9.32E-04 0.03 1
Desil -0.36 -1.29 | 7.70E-05 | 4.04E-03 1
Dhfr 1.11 2.16 | 2.87E-14 | 9.29E-12 5.34E-10
Dio2 1.37 2.59 | 1.66E-05| 1.09E-03 0.31
Dicl -0.25 -1.19 | 1.82E-03 0.05 1
Dmd 0.3 1.23 | 8.06E-05 | 4.20E-03 1
Doplb -0.27 -1.2 | 1.13E-03 0.03 1
Drp2 -0.53 -1.44 | 2.86E-06 | 2.45E-04 0.05
Duspl5 -0.79 -1.73 | 1.82E-21 | 1.52E-18 3.40E-17
Dusp26 0.62 1.53 | 2.62E-13 | 7.86E-11 4.88E-09
Ecell 2.21 4.62 | 9.68E-09 | 1.45E-06 1.80E-04
Efccl -0.95 -1.94 | 3.64E-05 | 2.10E-03 0.68
Egr2 -0.72 -1.64 | 9.96E-07 | 9.88E-05 0.02
Eifl -0.25 -1.19 | 1.87E-03 0.05 1
Eif2s3x 0.75 1.68 | 1.42E-21 | 1.25E-18 2.65E-17
Eif2s3y -11.24 | -2,417.61 | 7.46E-19 | 4.74E-16 1.39E-14
Eif3;j -0.29 -1.22 | 4.50E-04 0.02 1
Eif3k 0.3 1.23 | 5.66E-04 0.02 1
Emb 0.28 1.21 | 1.44E-03 0.04 1
Emid1 -1.03 -2.04 | 1.20E-04 | 5.73E-03 1
Emp?2 -0.48 -1.39 | 2.79E-04 0.01 1
Eng -0.47 -1.38 | 1.11E-03 0.03 1
Enol 0.24 1.18 | 1.83E-03 0.05 1
Epasl -0.43 -1.35 | 3.67E-08 | 4.86E-06 6.83E-04
Epb4112 -0.35 -1.27 | 7.70E-06 | 5.66E-04 0.14
Epx 243 5.38 | 5.08E-04 0.02 1
Erbb4 -0.72 -1.65 | 6.54E-04 0.02 1
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Esrra -0.64 -1.56 | 1.57E-04 | 7.08E-03 1
Esytl 0.28 1.21 | 3.22E-04 0.01 1
Etl4 -0.5 -1.41 | 2.54E-10 | 4.64E-08 4.73E-06
Etvl -0.24 -1.18 | 1.96E-03 0.05 1
Fa2h -0.87 -1.83 | 8.31E-11 | 1.67E-08 1.55E-06
Faml07a -0.72 -1.64 | 1.44E-06 | 1.35E-04 0.03
Fam234b -0.28 -1.21 | 1.56E-03 0.04 1
Fam8&3f -0.7 -1.62 | 1.00E-03 0.03 1
Fcgr2a 2 1.36 2.57 | 6.18E-09 | 9.62E-07 1.15E-04
Ferl2 2.05 4.14 | 1.11E-04 | 5.38E-03 1
Fermt3 1.13 2.19 | 3.57E-04 0.01 1
Fgt7 -0.98 -1.97 | 1.36E-10 | 2.60E-08 2.53E-06
Fgf9 -0.5 -1.42 | 5.85E-05 | 3.18E-03 1
Fgl2 -0.79 -1.73 | 6.30E-12 | 1.62E-09 1.17E-07
Filipl -0.65 -1.57 | 498E-13 | 1.44E-10 9.27E-09
Flnc 0.61 1.53 | 5.00E-05 | 2.75E-03 0.93
Flrt3 1.41 2.65 | 2.58E-27 | 3.72E-24 4.80E-23
FIt1 -0.48 -1.4 | 2.22E-04 | 9.50E-03 1
Foxo4 -0.55 -1.47 | 1.07E-04 | 5.22E-03 1
Frem?2 -0.81 -1.76 | 3.76E-04 0.01 1
Frmd3 -0.28 -1.21 | 1.86E-03 0.05 1
Frmpdl -0.28 -1.22 | 4.18E-04 0.02 1
Fry -0.26 -1.2 | 6.53E-04 0.02 1
Fryl -0.27 -1.21 | 4.59E-04 0.02 1
Fut8 -0.39 -1.31 | 5.48E-06 | 4.27E-04 0.1
Fxyd1 0.57 1.49 | 1.19E-06 | 1.14E-04 0.02
Fxyd6 -0.57 -1.48 | 2.48E-06 | 2.23E-04 0.05
Gabras 1.05 2.07 | 1.22E-09 | 2.01E-07 2.27E-05
Gadd45a 1.02 2.03 | 1.92E-11 | 4.55E-09 3.58E-07
Gadd45g 0.99 1.98 | 9.08E-05| 4.61E-03 1
Gal 2.39 5.24 | 4.15E-56 | 3.30E-52 7.73E-52
Gap43 0.75 1.69 | 5.60E-23 | 5.82E-20 1.04E-18
Gas213 -0.6 -1.52 | 7.04E-14 | 2.19E-11 1.31E-09
Gatm -0.63 -1.55 | 2.50E-11 | 5.67E-09 4.65E-07
Gbp2 0.45 1.36 | 6.19E-04 0.02 1
Gcehl 1.5 2.83 | 1.35E-06 | 1.29E-04 0.03
gene: ENSRNOG00000032224 0.52 1.43 | 3.16E-05 | 1.89E-03 0.59
gene:ENSRNOG00000037191 1.83 3.56 | 3.91E-04 0.01 1
gene:ENSRNOG00000048967 1.58 3| 487E-06 | 3.89E-04 0.09

337




gene: ENSRNOG00000049075 0.48 14| 2.96E-05| 1.79E-03 0.55
gene:ENSRNOGO00000051885 0.96 1.94 | 8.77E-06 | 6.29E-04 0.16
gene:ENSRNOG00000063044 1.02 2.03 | 996E-10 | 1.68E-07 1.86E-05
gene: ENSRNOG00000063189 1.14 2.21 | 1.07E-06 | 1.04E-04 0.02
gene: ENSRNOG00000063301 -1.14 -2.21 | 3.16E-04 0.01 1
gene:ENSRNOG00000063418 0.26 1.2 | 1.43E-03 0.04 1
gene:ENSRNOG00000063679 0.42 1.34 | 3.53E-04 0.01 1
gene: ENSRNOG00000064025 0.51 1.42 | 9.37E-05 | 4.73E-03 1
gene: ENSRNOG00000064399 0.27 1.21 | 7.93E-04 0.03 1
gene:ENSRNOGO00000065189 2.51 5.71 | 4.88E-04 0.02 1
gene: ENSRNOG00000065195 -0.39 -1.31 | 4.30E-04 0.02 |
gene:ENSRNOG00000065301 -0.9 -1.86 | 8.55E-04 0.03 1
gene: ENSRNOG00000066876 0.35 1.27 | 7.26E-05 | 3.82E-03 1
gene:ENSRNOG00000067347 2.17 4.49 | 1.00E-04 | 4.94E-03 1
gene:ENSRNOG00000067560 0.38 1.3 ] 1.71E-03 0.04 1
gene: ENSRNOG00000068362 -1.86 -3.64 | 1.20E-03 0.03 1
gene: ENSRNOG00000068784 4.29 19.53 | 1.94E-03 0.05 1
gene:ENSRNOG00000069384 1.42 2.68 | 6.84E-18 | 3.74E-15 1.27E-13
gene:ENSRNOG00000069549 -1.29 -2.45 | 1.50E-07 | 1.76E-05 2.79E-03
gene: ENSRNOG00000070513 0.63 1.55 | 5.07E-07 | 5.48E-05 9.44E-03
gene: ENSRNOG00000070706 0.63 1.54 | 2.33E-04 | 9.75E-03 1
Gfra3 0.43 1.35 ] 1.82E-03 0.05 1
Gfus 0.47 1.38 | 1.38E-03 0.04 1
Gitl -0.27 -1.2 | 1.11E-03 0.03 1
Gjbl -0.7 -1.63 | 1.30E-03 0.04 1
Gjc3 -0.5 -1.41 | 1.11E-08 | 1.64E-06 2.07E-04
Gldc -1.15 -2.22 | 5.04E-04 0.02 1
Gldn -0.81 -1.76 | 1.76E-10 | 3.30E-08 3.28E-06
Glipr2 0.35 1.28 | 9.02E-04 0.03 1
Glrx 0.27 1.21 | 1.19E-03 0.03 1
Gnail -0.28 -1.22 | 7.71E-04 0.02 1
Got2 0.25 1.19 | 1.13E-03 0.03 1
Gpcl 0.27 1.21 | 7.99E-04 0.03 1
Gpdl -0.6 -1.51 | 3.30E-05 | 1.96E-03 0.62
Gprl71 1.16 2.24 | 2.68E-04 0.01 1
Gprc5b -0.53 -1.44 | 3.49E-11 | 7.39E-09 6.49E-07
Gvinl 0.96 1.95 | 3.34E-05| 1.97E-03 0.62
H1f4 0.55 1.47 | 2.57E-05| 1.59E-03 0.48
H413 0.52 1.43 ] 9.65E-05| 4.81E-03 1
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Hamp 3 7.98 | 1.32E-08 | 1.91E-06 2.46E-04
Haplnl -0.68 -1.6 | 6.45E-05 | 3.44E-03 1
Hapln4 -0.62 -1.53 | 4.27E-06 | 3.54E-04 0.08
Hist1h4m 0.51 1.42 | 2.79E-04 0.01 1
Hist2h3c2 3 0.65 1.57 | 2.45E-05 | 1.53E-03 0.46
Hist2h3c2 4 0.86 1.81 | 9.93E-06 | 6.95E-04 0.18
Hist2h3c2 6 0.82 1.77 | 5.82E-04 0.02 1
Hmgbl -0.87 -1.83 | 9.87E-05 | 4.90E-03 |
Hnrnpdl -0.28 -1.21 | 1.39E-03 0.04 1
Hopx 0.42 1.33 | 4.40E-04 0.02 1
Hpse -0.71 -1.63 | 2.74E-07 | 3.11E-05 5.10E-03
Hrh3 -14 -2.64 | 5.78E-04 0.02 1
Hs3st2 -0.56 -1.47 | 6.71E-06 | 5.05E-04 0.13
Hspa2 -0.46 -1.37 | 9.62E-04 0.03 1
Hspas 0.63 1.55] 6.47E-06 | 4.92E-04 0.12
Hspbl 0.4 1.32 | 3.25E-07 | 3.66E-05 6.05E-03
Ifi47 0.93 1.91 | 3.69E-05 | 2.12E-03 0.69
Ifitm3 0.52 1.43 | 3.73E-05 | 2.14E-03 0.69
Igf2bp2 -0.97 -1.96 | 8.50E-04 0.03 1
110ra 1.09 2.14 | 9.66E-05 | 4.81E-03 1
I113ral 1 0.51 1.43 | 2.90E-04 0.01 1
I113ral 2 0.42 1.34 | 1.11E-03 0.03 1
Il1a 3.07 8.42 | 1.45E-03 0.04 1
1rl 0.54 1.46 | 1.20E-04 | 5.73E-03 |
1rl1 0.88 1.84 | 1.29E-03 0.04 1
1124 3.64 12.5] 9.61E-04 0.03 1
116 2.18 4.52 | 5.98E-05 | 3.23E-03 1
I1dr2 1.03 2.05 | 8.03E-04 0.03 1
Impdh1 -0.32 -1.24 | 8.90E-05 | 4.56E-03 1
Impdh2 0.53 1.44 | 5.85E-04 0.02 1
Igsecl -0.34 -1.26 | 1.60E-05 | 1.06E-03 0.3
Irsl -0.33 -1.26 | 3.24E-04 0.01 1
Isgl5 1.56 2.95 | 1.60E-03 0.04 1
Itgab -0.31 -1.24 | 5.89E-05 | 3.19E-03 1
Itgam 1.1 2.14 | 6.50E-04 0.02 1
Itgh2 1.33 2.52 | 5.19E-06 | 4.10E-04 0.1
Itpr3 -0.34 -1.26 | 1.74E-05 | 1.12E-03 0.32
Jam2 -0.27 -1.21 | 1.63E-03 0.04 1
Jmy -0.28 -1.21 | 1.65E-03 0.04 1
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Jun 0.63 1.54 | 6.83E-08 | 8.48E-06 1.27E-03
Kank4 -0.39 -1.31 | 1.16E-05 | 7.95E-04 0.22
Kazn -0.3 -1.23 | 8.74E-04 0.03 1
Kcnbl -0.31 -1.24 | 1.57E-04 | 7.08E-03 |
Kencl -0.45 -1.37 | 1.96E-05 | 1.26E-03 0.37
Kenc3 -0.29 -1.22 | 5.01E-04 0.02 1
Kcnh2 -0.27 -1.2 | 1.87E-03 0.05 |
Kcnip3 -0.39 -1.31 | 1.06E-03 0.03 1
Kcenkl -0.43 -1.35 | 9.82E-04 0.03 1
Kensl -0.41 -1.33 | 1.27E-03 0.04 1
KdmS5c 0.48 1.39 | 2.78E-08 | 3.71E-06 5.18E-04
KdmS5d -12.31 | -5,089.05 | 2.95E-06 | 2.52E-04 0.05
Kdmé6a 0.85 1.81 | 7.13E-20 | 5.66E-17 1.33E-15
Khdrbs2 1.15 2.22 | 2.87E-04 0.01 1
Kif13b -0.53 -1.44 | 7.59E-11 | 1.55E-08 1.41E-06
KIf13 -0.34 -1.26 | 2.29E-04 | 9.72E-03 1
KIf15 -0.76 -1.69 | 7.58E-04 0.02 1
Klf6 0.28 1.21 | 6.34E-04 0.02 1
KI1f9 -0.42 -1.34 | 8.16E-07 | 8.36E-05 0.02
Kmt5a -0.27 -1.21 | 9.16E-04 0.03 1
Krt7 1.13 2.18 | 9.52E-07 | 9.51E-05 0.02
Kitnl 0.31 1.24 | 6.37E-05| 3.41E-03 1
Lambl -0.24 -1.18 | 1.75E-03 0.04 1
Largel -0.28 -1.21 | 3.80E-04 0.01 1
Leelf 2 3.24 9.43 | 8.56E-09 | 1.29E-06 1.59E-04
Lepl 0.49 1.41 | 5.08E-10 | 8.97E-08 9.46E-06
Lgals3 0.47 1.38 | 1.91E-08 | 2.69E-06 3.56E-04
Lhfpl4 -0.31 -1.24 | 8.30E-05 | 4.31E-03 1
Lilrb3 1.94 3.83 | 1.20E-03 0.03 1
Lilrb3a 3.93 15.2 | 7.33E-07 | 7.76E-05 0.01
Limchl -0.56 -1.48 | 6.00E-12 | 1.56E-09 1.12E-07
Limk1 -0.31 -1.24 | 1.18E-04 | 5.68E-03 1
Lims1 0.3 1.23 | 1.90E-04 | 8.25E-03 1
Lims2 -0.6 -1.52 | 1.06E-05 | 7.35E-04 0.2
Lmo4 0.4 1.32 | 2.55E-06 | 2.24E-04 0.05
Lnpl 2.61 6.11 | 6.49E-04 0.02 1
Lpl -0.89 -1.86 | 9.49E-05 | 4.77E-03 1
Lrrc4 -0.44 -1.36 | 2.04E-03 0.05 1
Lrrc49 -0.28 -1.21 | 4.70E-04 0.02 1
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Lrrk2 -0.31 -1.24 | 1.47E-04 | 6.75E-03 1
Lsmem?2 -0.49 -1.41 | 4.92E-05 | 2.71E-03 0.92
Lurapl -0.57 -1.48 | 8.38E-06 | 6.11E-04 0.16
Lvrn -0.78 -1.71 | 8.35E-04 0.03 1
Lxn 0.26 1.2 | 5.83E-04 0.02 1
Ly49si2 1.82 3.53 | 3.32E-04 0.01 1
Lypdl -0.66 -1.58 | 1.20E-03 0.03 1
Lyz2 0.81 1.76 | 1.02E-06 | 1.00E-04 0.02
Maf -0.33 -1.25 | 7.15E-04 0.02 1
Mafg -0.27 -1.2 | 1.94E-03 0.05 1
Mag -0.88 -1.85 | 3.33E-07 | 3.67E-05 6.19E-03
Maged1 0.25 1.19 | 1.39E-03 0.04 |
Magi2 -0.29 -1.22 | 1.10E-03 0.03 1
Mal -0.78 -1.72 | 3.51E-23 | 3.98E-20 6.53E-19
Manf 0.93 1.9 3.01E-13 | 8.86E-11 5.61E-09
Maoa 0.4 1.32 | 7.70E-07 | 8.10E-05 0.01
Maob -0.7 -1.63 | 4.95E-08 | 6.39E-06 9.21E-04
Mapk38ip1 -0.29 -1.23 | 1.32E-04 | 6.21E-03 1
Mboat1 -0.89 -1.85 ] 6.16E-10 | 1.08E-07 1.15E-05
Mbp -0.86 -1.81 | 2.22E-14 | 7.50E-12 4.13E-10
Mecom -0.75 -1.68 | 4.67E-04 0.02 |
Megf9 -0.34 -1.26 | 2.39E-05 | 1.49E-03 0.44
Mest -0.4 -1.32 | 2.56E-06 | 2.24E-04 0.05
Mgat3 -0.29 -1.22 | 5.47E-04 0.02 1
Mgll -0.64 -1.56 | 1.25E-15| 5.08E-13 2.32E-11
Mki67 1.1 2.14 | 1.44E-06 | 1.35E-04 0.03
Mlip -0.75 -1.69 | 5.83E-19 | 3.86E-16 1.09E-14
Mmgt?2 -0.49 -1.41 | 2.89E-04 0.01 1
Mmpl5 -0.28 -1.21 | 6.28E-04 0.02 1
Mmpl6 0.6 1.52 | 1.38E-05 | 9.29E-04 0.26
Mmp8 2.07 4.19 | 3.47E-04 0.01 1
Mob3b -0.47 -1.38 | 4.53E-04 0.02 1
Mogat2 1.07 2.1 | 1.22BE-04 | 5.83E-03 1
Mpegl 0.66 1.58 | 2.43E-07 | 2.80E-05 4.53E-03
Mpz -1.18 -2.26 | 8.44E-26 | 1.03E-22 1.57E-21
Mrcl 0.58 1.49 | 4.70E-06 | 3.79E-04 0.09
Mipl51 -0.27 -1.21 | 1.11E-03 0.03 1
Ms4aba 1.18 2.27 | 7.05E-04 0.02 1
Mt-cyb 0.39 1.31 ] 4.72E-04 0.02 |
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Mt-nd1 0.41 1.33 | 2.32E-04 | 9.75E-03 1
Mt-nd2 0.37 1.3 | 1.73E-03 0.04 1
Mt-nd3 0.54 1.45] 1.72E-06 | 1.58E-04 0.03
Mt3 -0.28 -1.22 | 3.46E-04 0.01 1
Mvb12b -0.32 -1.25| 1.11E-04 | 5.37E-03 1
Mx1 0.86 1.82 | 3.38E-05| 1.98E-03 0.63
Mx2 1.25 2.39 | 3.30E-11 | 7.19E-09 6.15E-07
Myadm 0.43 1.35 | 1.43E-07 | 1.70E-05 2.66E-03
Myhl14 -0.29 -1.22 | 3.83E-04 0.01 1
Myolb -0.31 -1.24 | 4.22E-04 0.02 1
Myolf 0.74 1.67 | 1.59E-03 0.04 1
Myoc -0.66 -1.58 | 1.30E-08 | 1.90E-06 2.43E-04
Myom?2 -0.98 -1.97 | 3.48E-04 0.01 1
Nat813 -0.8 -1.74 | 1.22E-05 | 8.27E-04 0.23
Nat8l -0.32 -1.25 | 4.90E-05 | 2.71E-03 0.91
Nav2 0.51 1.42 | 2.35E-10 | 4.34E-08 4.37E-06
Nckapll 0.82 1.76 | 1.41E-07 | 1.69E-05 2.63E-03
Ncmap -0.68 -1.61 | 9.40E-07 | 9.45E-05 0.02
Ndrgl -0.43 -1.35 | 1.35E-04 | 6.26E-03 1
Ndrg2 0.26 1.2 | 8.17E-04 0.03 1
Ndrg3 0.28 1.21 | 9.96E-04 0.03 1
NdufalOll 1 -0.48 -1.4 | 1.59E-03 0.04 1
Ndufbl0 0.27 1.2 | 8.83E-04 0.03 1
Nefl -0.37 -1.3 | 8.23E-04 0.03 1
Nefm -0.44 -1.35| 9.67E-05 | 4.81E-03 1
Nes -0.64 -1.56 | 5.44E-15| 2.11E-12 1.01E-10
Nfasc -0.33 -1.25 | 1.74E-05 | 1.12E-03 0.32
Nfia -0.34 -1.27 | 4.50E-05 | 2.53E-03 0.84
Nfil3 1.01 2.02 | 9.90E-04 0.03 1
Nglyl -0.33 -1.26 | 3.39E-04 0.01 1
Nop56 0.3 1.23 | 6.69E-04 0.02 1
Notch4 -0.91 -1.88 | 1.61E-04 | 7.19E-03 1
Npas2 2.22 4.65 | 6.41E-08 | 8.08E-06 1.19E-03
Nptx1 -0.42 -1.34 | 8.96E-08 | 1.10E-05 1.67E-03
Npy 2.68 6.41 | 2.32E-19 | 1.76E-16 4.32E-15
Npylr 0.39 1.31 | 1.46E-03 0.04 1
Nqo2 -0.71 -1.64 | 8.08E-07 | 8.34E-05 0.02
Nrldl -1.49 -2.81 | 2.56E-18 | 1.51E-15 4.77E-14
Nrld2 -0.71 -1.64 | 4.72E-09 | 7.42E-07 8.79E-05
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Nrarp -0.58 -1.49 | 1.49E-05 | 9.94E-04 0.28
Nripl 0.35 1.28 | 1.03E-05 | 7.15E-04 0.19
Nsgl 0.62 1.54 | 4.88E-15| 1.94E-12| 9.08E-11
Nit5c3b 0.63 1.55 | 1.80E-04 | 7.88E-03 1
Nitng1 -0.29 -1.22 | 1.26E-03 0.04 1
Nitng2 0.6 -1.52 | 9.27E-07 | 9.37E-05 0.02
Nits 0.87 1.83 | 1.83E-03 0.05 1
Oasl2 0.81 1.75 | 1.40E-04 | 6.46E-03 1
Odcl -0.29 -1.22 | 1.61E-03 0.04 1
Olr1585 0.79 1.73 | 1.49E-03 0.04 1
Osbpl5 -0.57 -1.49 | 6.74E-06 | 5.05E-04 0.13
Ostfl 0.24 1.18 | 1.58E-03 0.04 1
Otud7b -0.39 -1.31 | 1.73B-05| 1.12B-03 0.32
P2ry2 -0.52 -1.43 | 3.48E-04 0.01 1
Pacs2 -0.33 -1.25 | 4.30E-05 | 2.43B-03 0.8
Padi2 -0.67 -1.59 | 1.87E-07 | 2.18B-05| 3.48E-03
Pam -0.29 -1.22 | 2.30E-04 | 9.73B-03 1
Pank| -0.49 -1.41 | 4.95E-04 0.02 1
Panx2 -0.28 -1.21 | 1.09E-03 0.03 1
Pappa2 0.8 1.74 | 2.91E-05 | 1.77E-03 0.54
Paqr8 0.3 -1.23 | 3.36B-04 0.01 1
Parp3 0.5 1.41 | 1.61E-04 | 7.19E-03 1
Pbdcl 0.66 1.58 | 2.38E-12| 6.51E-10| 4.43E-08
Penx?2 -0.26 -1.19 | 1.40E-03 0.04 1
PCOLCE2 0.75 1.68 | 4.60E-08 | 6.04E-06 | 8.57E-04
Pde2a 0.29 1.22 | 1.61E-03 0.04 1
Pde6b 1.63 3.09 | 8.63E-05 | 4.44E-03 1
Pdgfrb -0.36 -1.29 | 5.38E-05 | 2.94B-03 1
Pdiad 0.49 1.4 | 3.08E-05| 1.85E-03 0.57
Pdlim! 0.55 1.46 | 1.46E-05 | 9.79E-04 0.27
Pdzd$ -0.27 -1.21 | 4.54B-04 0.02 1
Peli2 -0.47 -1.39 | 6.14E-07 | 6.55B-05 0.01
Peli3 0.76 1.69 | 1.19E-03 0.03 1
Perl -1.26 24| 453E-19| 3.13E-16| 8.43E-15
Per2 -0.73 -1.66 | 3.81E-05 | 2.18B-03 0.71
Per3 -0.9 -1.87 | 5.06E-12 | 1.36E-09 | 9.43E-08
Phyhipl -0.26 -1.2 | 8.71E-04 0.03 1
Pik3apl 0.83 1.77 | 7.09E-04 0.02 1
Pink1 -0.3 -1.23 | 4.33E-04 0.02 1
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Pla2g7 -0.44 -1.35 | 3.51E-04 0.01 1
Plaat3 -0.47 -1.39 | 2.04E-04 | 8.72E-03 1
Plat 0.27 1.21 | 5.09E-04 0.02 1
Plcel 0.27 1.2 | 1.21E-03 0.03 1
Plekha7 -0.72 -1.65 | 1.03E-07 | 1.25E-05 1.92E-03
Plekhbl -0.37 -1.3 | 1.18E-06 | 1.14E-04 0.02
Plekhb2 0.26 1.19 | 7.20E-04 0.02 1
Plekhg?2 -0.38 -1.3 | 2.21E-05 | 1.40E-03 0.41
Plekhh1 0.39 1.31 | 1.64E-03 0.04 1
Plk2 0.36 1.28 | 8.60E-05 | 4.43E-03 1
Pllp -0.87 -1.83 | 5.68E-11 | [1.17E-08 1.06E-06
Pmp2 -1.73 -3.32 | 1.31E-49 | 4.17E-46 2.44E-45
Pmp22 -0.86 -1.82 | 1.34E-14 | 4.63E-12 2.50E-10
Podxl -0.52 -1.43 | 5.40E-08 | 6.92E-06 1.01E-03
Pomp 0.25 1.19 | 1.58E-03 0.04 1
Pou3fl -0.76 -1.7 | 9.22E-04 0.03 1
Ppplrléb -0.81 -1.75 | 7.87E-10 | 1.36E-07 1.47E-05
Pptc7 -0.27 -1.21 | 1.90E-03 0.05 1
Prdx6 0.32 1.25 | 3.90E-04 0.01 1
Prex2 -0.3 -1.23 | 2.32E-04 | 9.75E-03 1
Prg2 2.1 4.28 | 3.49E-05 | 2.03E-03 0.65
Prg3 2.83 7.11 | 1.65E-04 | 7.32E-03 1
Prkca -0.36 -1.28 | 5.72E-06 | 4.39E-04 0.11
Prkeq -0.64 -1.56 | 3.50E-06 | 2.94E-04 0.07
Prp211 0.34 1.27 | 1.01E-04 | 4.97E-03 1
Prrg3 -0.66 -1.58 | 1.34E-07 | 1.61E-05 2.49E-03
Prx -0.98 -1.97 | 7.23E-18 | 3.83E-15 1.35E-13
Ptpnl3 -0.26 -1.2 | 1.84E-03 0.05 1
Ptpnl14 -0.56 -1.48 | 9.30E-05 | 4.71E-03 1
Ptpn5 1.1 2.14 | 2.32E-08 | 3.15E-06 4.32E-04
Ptprb -0.57 -1.48 | 2.61E-06 | 2.27E-04 0.05
Ptprc 0.6 1.51 | 9.73E-04 0.03 1
Ptprh 2.78 6.89 | 2.44E-13 | 7.46E-11 4.55E-09
Ptpro 0.66 1.58 | 1.02E-06 | 1.00E-04 0.02
Ptprt 0.6 1.52 | 1.22E-11 | 3.02E-09 2.26E-07
Qdpr 0.38 1.3 | 5.02E-06 | 3.99E-04 0.09
Ralgapa2 -0.25 -1.19 | 1.73E-03 0.04 1
Ralgds -0.29 -1.23 | 7.28E-04 0.02 1
Ralgps2 0.41 1.32 | 8.17E-04 0.03 1
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Ranbp3l 0.82 1.77 | 5.16E-04 0.02 1
Raplgap? 0.3 -1.23 | 3.09E-04 0.01 1
Rapgef4 -0.26 -1.19 | 1.35B-03 0.04 1
Rapgef5 -0.43 -1.34 | 5.41B-04 0.02 1
Rasal2 -0.3 -1.23 | 1.26E-04 | 5.94E-03 1
Rasgefla -0.44 -1.36 | 1.19E-03 0.03 1
Rassf3 -0.46 -1.37 | 1.38E-03 0.04 1
Rbfox3 -0.27 -1.21 | 8.55B-04 0.03 1
Rbm15b 0.51 1.43 | 1.82E-03 0.05 1
Renl -0.28 -1.21 | 4.92E-04 0.02 1
Reg3b 2.38 5.19 | 2.65E-06 | 2.28E-04 0.05
RGD1304694 -0.27 -1.21 | 1.45B-03 0.04 1
RGD1559896 -0.38 -1.3 | 2.90B-05| 1.77E-03 0.54
RGD1563354 -0.79 -1.73 | 4.68E-06 | 3.79E-04 0.09
RGD1564409 0.6 -1.51 | 1.10E-03 0.03 1
RGD1564899 -2.07 -4.21| 7.95E-07 | 8.30E-05 0.01
RGD1565462 2 1.94 3.84 | 1.83E-06 | 1.66E-04 0.03
Rgs2 0.74 1.67 | 2.67E-08 | 3.59E-06 | 4.97E-04
Rhobtb3 -0.71 -1.63 | 1.17B-16 | 5.31E-14| 2.18E-12
Rhoc 0.44 1.36 | 3.98E-04 0.01 1
Rimklb -0.33 -1.26 | 5.82E-04 0.02 1
rnfl41 0.4 -1.32 | 2.56E-06 | 2.24E-04 0.05
Rnfl157 -0.33 -1.25| 2.25B-05| 1.42E-03 0.42
Rnhl 0.45 1.37 | 4.45E-04 0.02 1
Ro60 0.26 1.19 | 2.00E-03 0.05 1
Rpl19 0.24 1.18 | 1.90E-03 0.05 1
Rpl26 0.32 1.25 | 3.93E-05 | 2.24E-03 0.73
Rpl27 0.28 1.22 | 5.01E-04 0.02 1
Rpl35 0.3 1.23 | 1.14E-04 | 5.53E-03 1
Rplpl 0.27 1.2 | 4.35E-04 0.02 1
Rps13 0.32 1.25 | 4.18E-04 0.02 1
Rpsl5 0.26 1.2 | 1.04E-03 0.03 1
Rps?2 0.25 1.19 | 1.68E-03 0.04 1
Rps20 1 0.29 1.22 | 3.70E-04 0.01 1
Rps23 0.28 1.21 | 5.93E-04 0.02 1
Rps28 0.41 1.33 | 1.34E-03 0.04 1
Rps8 0.34 1.26 | 2.98E-05 | 1.80E-03 0.56
Rpsa 0.27 1.2 | 5.69E-04 0.02 1
Rrbpl -0.25 -1.19 | 1.97B-03 0.05 1
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Rsad2 1.17 2.24 | 8.92E-06 | 6.30E-04 0.17
RTI1-Ba 1.36 2.57 | 9.23E-28 | 1.63E-24 1.72E-23
RT1-Bb 1.26 2.4 | 1.44E-03 0.04 1
RT1-Da 1.42 2.67 | 1.13E-31 | 3.00E-28 2.11E-27
RTI1-Dbl 1.14 2.2 | 3.78E-09 | 6.00E-07 7.03E-05
RTI1-DMb 0.97 1.96 | 2.00E-04 | 8.61E-03 1
Rtn4rl2 -0.52 -1.44 | 8.18E-04 0.03 1
S100all 0.45 1.37 | 2.21E-08 | 3.03E-06 4.12E-04
S100b -0.36 -1.28 | 1.30E-03 0.04 1
Samd9 0.72 1.65| 2.83E-18 | 1.60E-15 5.26E-14
Sash3 1.26 24| 2.03E-03 0.05 1
Satb1 -0.3 -1.23 | 9.61E-04 0.03 1
Sbno2 0.6 1.52 | 6.22E-06 | 4.75E-04 0.12
Sbspon -0.75 -1.68 | 1.95E-04 | 8.46E-03 1
Scn3a 0.46 1.38 | 8.12E-04 0.03 1
Scn3b 0.39 1.31 | 1.22E-03 0.03 1
Scn8a -0.29 -1.22 | 1.62E-04 | 7.20E-03 1
Scrtl -0.47 -1.38 | 4.20E-04 0.02 1
Scubel -0.48 -1.4 | 1.37E-04 | 6.33E-03 1
Sdcl 0.87 1.82 | 1.44E-03 0.04 1
Secisbp2l -0.63 -1.55 | 1.94E-08 | 2.71E-06 3.62E-04
Selplg 0.91 1.88 | 2.52E-04 0.01 1
Sema3b -0.4 -1.32 | 1.16E-06 | 1.13E-04 0.02
Sema3c 0.45 1.37 | 1.45E-08 | 2.07E-06 2.70E-04
Sema4c -0.41 -1.32 | 2.04E-03 0.05 |
Semadg -0.71 -1.64 | 1.79E-06 | 1.64E-04 0.03
SemaSa -0.53 -1.44 | 9.64E-12 | 2.43E-09 1.80E-07
Semab6a 0.97 1.96 | 1.78E-16 | 7.66E-14 3.32E-12
Sema7a -0.65 -1.57 | 6.30E-08 | 8.01E-06 1.17E-03
Serpinal 1.03 2.05| 1.98E-07 | 2.30E-05 3.69E-03
Serpinbla 0.88 1.84 | 1.60E-27 | 2.55E-24 2.99E-23
Serpinblb 4.28 19.42 | #HH#HAHH# | 5.22E-298 | 6.11E-298
Serpinb2 4.29 19.53 | 1.95E-03 0.05 1
Serpinb9 0.39 1.31 | 4.22E-06 | 3.51E-04 0.08
Serpinil 0.38 1.3 ] 1.61E-05 | 1.06E-03 0.3
Sgkl -0.39 -1.31 | 1.54E-03 0.04 1
Sipalll -0.42 -1.33 | 5.12E-04 0.02 1
Slc14al 1.08 2.11 | 3.35E-05| 1.97E-03 0.62
Slc22al7 -0.3 -1.23 | 2.03E-04 | 8.71E-03 1
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Slc2al -0.29 -1.22 | 9.84E-04 0.03 1
Slc30al -0.62 -1.53 | 1.30E-03 0.04 1
Slc36a2 -0.9 -1.86 | 2.63E-09 | 4.22E-07 4.90E-05
Slc39a6 0.26 1.2 | 1.38E-03 0.04 1
Slc39a8 -0.52 -1.43 | 3.32E-04 0.01 1
Slc6al7 -0.25 -1.19 | 1.70E-03 0.04 1
Slc6ab -0.45 -1.37 | 1.31E-03 0.04 1
Slc6a8 -0.45 -1.37 | 4.16E-07 | 4.52E-05 7.74E-03
Slc7al -0.46 -1.38 | 1.00E-04 | 4.94E-03 1
Slc9a3r2 -0.34 -1.27 | 3.29E-04 0.01 1
Slcola4 -0.41 -1.33 | 8.92E-06 | 6.30E-04 0.17
Slcolcl -0.9 -1.87 | 1.80E-03 0.05 |
Slfn13 0.62 1.54 | 1.56E-06 | 1.44E-04 0.03
Slfn4 1 0.83 1.78 | 4.60E-06 | 3.75E-04 0.09
Slit2 -0.4 -1.32 | 3.95E-06 | 3.30E-04 0.07
Slit3 -0.44 -1.36 | 6.93E-04 0.02 1
Smadl 0.35 1.28 | 1.24E-04 | 5.85E-03 1
Smagp 1.5 2.83 | 1.19E-03 0.03 1
Snn -0.59 -1.5| 1.57E-11 | 3.77E-09 2.92E-07
Socs3 0.79 1.73 | 1.83E-03 0.05 1
Sod2 0.27 1.2 | 4.99E-04 0.02 1
Sorbs2 -0.57 -1.49 | 5.28E-06 | 4.13E-04 0.1
Sortl -0.3 -1.24 | 1.69E-04 | 7.49E-03 1
Sox11 1.44 2.71 | 5.07E-17 | 2.44E-14 9.45E-13
Spire2 -0.3 -1.23 | 1.59E-03 0.04 1
Sprrla 3.12 8.67 | 1.56E-04 | 7.07E-03 1
Sptal 1.5 2.84 | 5.58E-04 0.02 1
Sptb -0.79 -1.73 | 5.87E-23 | 5.82E-20 1.09E-18
Sptbn5 -0.68 -1.6 | 7.58E-09 | 1.17E-06 1.41E-04
Srpra -0.28 -1.22 | 4.99E-04 0.02 1
Ssc5d 0.52 1.43 | 7.25E-05 | 3.82E-03 1
Stac2 2.52 5.74 | 931E-13 | 2.64E-10 1.73E-08
Stard9 -0.36 -1.29 | 1.17E-05 | 8.00E-04 0.22
Stat4 0.3 1.23 | 4.87E-04 0.02 1
Stmn4 1.02 2.03 | 949E-15| 3.43E-12 1.77E-10
Stonl -0.58 -1.5 | 4.03E-11 | 8.41E-09 7.50E-07
Stx11 0.45 1.37 | 1.87E-03 0.05 1
Svip -0.64 -1.56 | 8.98E-15| 3.32E-12 1.67E-10
Synm -0.42 -1.34 | 1.71E-04 | 7.56E-03 1
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Syt2 -0.26 -1.2 | 9.82E-04 0.03 1
Syt4 0.52 1.44 | 2.81E-11 | 6.20E-09 5.23E-07
Syt5 0.5 1.42 | 5.45E-04 0.02 1
Sytl2 0.28 1.22 | 2.51E-04 0.01 1
Tagln2 0.26 1.2 | 7.68E-04 0.02 1
Tagln3 0.39 1.31 | 2.53E-06 | 2.24E-04 0.05
Tctel 1 -0.32 -1.25 | 3.21E-04 0.01 1
Tef -0.58 -1.49 | 1.06E-10 | 2.06E-08 1.98E-06
Tesc -0.49 -1.4 | 2.46E-04 0.01 1
Tgfbrl 0.38 1.3 | 1.98E-03 0.05 1
Tgml 3.45 10.93 | 2.66E-11 | 5.95E-09 4.96E-07
Timp3 -0.26 -1.2 | 9.18E-04 0.03 1
Timp4 -1.29 -2.44 | 4.39E-06 | 3.60E-04 0.08
Tjp2 -0.49 -1.4 | 1.10E-04 | 5.36E-03 1
TI11 -0.69 -1.61 | 3.32E-07 | 3.67E-05 6.19E-03
Tmé6sf1 -0.39 -1.31 | 5.64E-06 | 4.37E-04 0.1
Tmem150c -0.32 -1.25 | 1.76E-04 | 7.76E-03 1
Tmem176b 0.5 1.41 | 9.19E-06 | 6.46E-04 0.17
Tmem229a -0.49 -1.41 | 7.93E-04 0.03 1
Tmem?26 0.68 1.6 | 8.13E-06 | 5.95E-04 0.15
Tnc 0.32 1.25 | 8.45E-05| 4.37E-03 1
Tnik 0.57 1.49 | 1.72E-12 | 4.80E-10 3.21E-08
Tob2 -0.59 -1.51 | 4.85E-06 | 3.89E-04 0.09
Tph2 0.91 1.88 | 4.30E-10 | 7.68E-08 8.01E-06
Tril -0.3 -1.23 | 2.98E-04 0.01 1
Trim37 -0.25 -1.19 | 1.15E-03 0.03 1
Tubalc -0.52 -1.44 | 2.00E-05 | 1.28E-03 0.37
Tubb2b 0.46 1.38 | 1.41E-09 | 2.31E-07 2.63E-05
Tubb6 0.8 1.74 | 4.62E-05 | 2.58E-03 0.86
Txnip -0.34 -1.27 | 4.73E-05 | 2.63E-03 0.88
Tyrobp 0.94 1.93 | 2.29E-04 | 9.72E-03 1
Ube2l6 0.53 1.45 | 5.21E-04 0.02 1
Ugdh 0.53 1.45 | 7.00E-05 | 3.72E-03 1
Ugt8 -0.76 -1.69 | 2.63E-22 | 2.45E-19 4.89E-18
Uty -11.84 | -3,654.80 | 7.03E-06 | 5.24E-04 0.13
Vip 3.82 14.09 | 7.65E-27 | 1.01E-23 1.43E-22
Voppl -0.28 -1.21 | 9.52E-04 0.03 1
Vsnll -0.26 -1.2 | 1.08E-03 0.03 1
Vtenl 3.25 949 | 1.10E-08 | 1.64E-06 2.06E-04
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VwaSa 0.37 1.29 | 1.53E-06 | 1.42E-04 0.03
Vwe2l -0.36 -1.28 | 3.73E-04 0.01 1
Wdty4 0.92 1.89 | 3.99E-04 0.01 1
Wipf3 -0.31 -1.24 | 1.35E-04 | 6.26E-03 1
Wwe2 -0.47 -1.39 | 1.54E-04 | 6.99E-03 1
Xbpl 0.65 1.57 | 1.03E-07 | 1.25E-05 1.91E-03
Zbtb16 -1.19 -2.29 | 2.64E-07 | 3.02E-05 4.91E-03
Zbtb18 -0.27 -1.21 | 1.51E-03 0.04 1
Zbtb38 0.25 1.19 | 1.82E-03 0.05 1
Zbtb47 -0.42 -1.34 | 5.22E-06 | 4.11E-04 0.1
Zcchc24 -0.31 -1.24 | 3.08E-04 0.01 1
Zdhhc21 0.27 1.2 | 8.29E-04 0.03 |
Z1p367 0.48 1.39 | 3.33E-04 0.01 1
Zfp84 2 0.51 1.43 | 4.26E-04 0.02 1
Zik1 0.48 1.4 ] 1.69E-03 0.04 1

Table A3.12. List of 90 genes from male heat map gene tree (Figure 4.2a). Genes are listed in

order of the gene heatmap tree from top to bottom.

Scd2

Mbp

Mpz

Pmp22

Fthl

Tubalb

Actb

gene:ENSRNOGO00000051885

Tubb3

Cd74

Prph

Ctsb

Actgl

Stmn2

Npy

Anxa?

Sparc

Ubb

gene:ENSRNOG00000047931
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Gapdh

Serpinblb

Col3al

Collal

Colla2

Igfbp5

Hba-a2

Hbb-bl

gene: ENSRNOG00000062930

Mt-nd1

Mt-nd4

Mt-nd5

Mt-nd2

Mt-cyb

Mt-nd3

Cst3

Mt-col

Mt-atp6

Mt-co3

NEWGENE 1308171

Ptgds

Ahnak

Eeflal

Mt-co2

Mt-atp8

Apod

Dcn

Hspa8

Ywhaz

gene: ENSRNOG00000065195

Sptanl

Sptbn1

Prune2

Hsp90aal

Fstll

Rtn3

Snap25

Neth

Nefm
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Nefl
Ywhah
Atplbl
Dynclhl
Kifla
Mapla
Atplal
Epb4113
Maplb
Rtn4
Kif5a
Kcnal
Ywhag
Pgd
Calml 2
Cltc
Hsp90abl
Dst
Ank2
Gnas 2
Ttn

Neb
Actal
Myh4
AABR07005775.1
Apoe
Uchll
Zwint

Sncg
Thyl
Scn7a
Rgs4

Table A3.13. List of 90 genes from female heat map gene tree (Figure 4.2b). Genes are listed in

order of the gene heatmap tree from top to bottom.

Ttn
Myh4
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Dpysl2

Kif5a

gene:ENSRNOG00000062930

Scd2

Maplb

Dynclhl

Atplal

Nefm

Mapla

Ywhag

Atpla3

Atplla

Kcnal

Neth

Nefl

Ndrg4

Vampl

Fthl

Mbp

Mpz

Pmp22

Cst3

Apoe

Uchll

Rtn3

Sptanl

Fstll

Mt-nd3

Nedd4

Hsp90aal

Eeflal

Hspa8

Mt-col

Mt-co2

Tmem176b

gene: ENSRNOG00000047931

Anxa2

Sncg

Gapdh
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Thyl

Rgs4

Serpinblb

Mx2

Dst

Epb4113

Ank?2

Sptbn1

Tubalb

Tubb3

Prph

Stmn2

Npy

Gap43

Cacna2d1l

Sppl

Cd59

Ywhaz

Akap6

Pafah1bl

Calml 2

Cltc

Usp9x

Scn9a

Prune2

Mt-atp8

Scn7a

Apod

Hspas

Actgl

Hsp90ab1

Ahnak

Dcn

Collal

Colla2

Igfbp5

Col3al

Mt-nd6

Hba-a2
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Hbb-b1

Actb

Mt-cyb

Mt-atp6

Mt-nd2

Mt-co3

Mt-nd4l1

Mt-nd5

Mt-nd4

Mt-nd1
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