The methyltransferase METTL3 negatively regulates nonalcoholic steatohepatitis (NASH)
progression
Xinzhi Li, Bingchuan Yuan, Min Lu, Yugin Wang, Na Ding, Chunhong Liu, Ming Gao, Zhicheng Yao,

Shiyan Zhang, Yujun Zhao, Liwei Xie, and Zheng Chen



a b c d " e,
2 o » s - wr s - Nc
s Poo2 8 @ - dbldb - HFD
g 3 oo 3 - P=0.0011 2
< 3 2 <20 = < £ £ 8 P003%
=2 * =2 L' - -
g T 15 Z 2 S 6{p=00310 -
g 2 € X £ 3’. 3. - P=0.0476
8 2 1.0 2 2 9 4l
(1] ] (<] [<]]
s 1 S 0.5 S m E 2]
£ 0 'g 0.0 -g % 2 9
- - = 0.0- = g o ]
3 & 5 OO 3 = 2
g h
2 Normal kDa Nuclei @
k1 70[= = — — — —JMETTL3  § - Control
3 0= — = = =JlaminB1 £ 15
g_ Cytosol % .
3 707 == 2= = == == IMETTL3 o 1O
. :
m 50{== == == = == —|Tubulin k= 0.5
= Total =
2 70_|—. W e e W --|-METTL3 > 00 A
© ® & O X\
g = = = w = | Tubulin 3 & & &P
2 == — === 2 &
Control PA <9
i k I m
kDa
- —— —— — - - -
i IR | e e —— - = *=[lrcoke

s':' —[]CDK9

Control TNFa NC MCD Normal NASH
Hepatocyte Mouse Human
- Control - NC - Normal n
0 + TNFa i - MCD i + NASH
% 6, > P-00134 % 2.0y _* P=002% % 8- P=00020
'5 4 P=0.0025 'g 151 L & '5 61 G
1<) *% 1<) o 1<) ]
5 — 5101 i 5 4
2 2 0.5 s 2 %ﬁ
P Eul -a
E 0 T ; E 0.0 ' ; E 0
o o o ° > o
F F F
Q(z @) QO @) QO

-

Relative METTLS3 protein levels

Relative METTL3 protein levels

- NC
- MCD
P<0.0001

*%

-
Gt

-
=

o

0-

- Control

o T

1.5

0.0

Relative METTL3 protein levels

2.5
2.0

1.0
0.5

<)
é\} G ﬁ‘o

TNFa

NFa+Bay
P=0.0013P=0.0041
*% k%

i
P=0.0397
x

.P=*0.0392

/i

@

&
%
N
@

«O

P=0.0031 P=0.0175
T *% *

juin
3

—
ER

NP
& o"dﬁ

&
NS

Supplementary Fig. 1. Decreased nuclear METTL3 was associated with CDK9 activation in NASH.

(a-c)Mettl3 mRNA levels in livers of genetic obese (db/db) mice at 11 weeks age (n=6 for each group), high

fat diet (HFD)-induced obese mice (n=6 for each group) and MCD-fed mice (NC, n=10; MCD, n=11).
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(d-f) METTL3 protein levels in nuclei, cytosol and total cell lysate from the livers of db/db (11 weeks old,
n=3 for each group) mice and HFD (for 8 weeks, n=3 for each group)- or MCD (for 3 weeks, n=4 for each
group)-fed mice were measured by immunoblotting as shown in Fig. 1la-c. METTLS3 protein levels were
quantified by ImageJ and normalized to Tubulin.

(9) Immunoblotting of METTL3 protein levels in nuclei, cytosol and total cell lysate from human NASH
and normal liver tissues as shown in Fig. 1d. METTL3 protein levels were quantified by ImageJ and
normalized to Tubulin (n=4 for each group).

(h) Primary hepatocytes were isolated and treated with palmitic acid (PA)(0.5mM) overnight. METTL3
protein levels in nuclei, cytosol and total cell lysate were measured by immunoblotting. METTL3 protein
levels were quantified by ImageJ and normalized to Tubulin (n=3 for each group).

(i) Primary hepatocytes were isolated and treated with TNFa (20 ng/ml) for 2 hours. METTL3 protein levels
in nuclei, cytosol, and total cell lysate were measured by immunoblotting as shown in Fig. 1e. METTL3
protein levels were quantified by ImageJ and normalized to Tubulin (n=3 for each group).

(j) Primary hepatocytes were treated with TNFa (20ng/ml) for 2 hours. P-CDK9 and CDKJ9 protein levels
were measured by immunoblotting, quantified by ImageJ and normalized to Tubulin (n=3 for each group).
(k-I) P-CDK?9 and CDKQ protein levels in the livers of both mice (n=4 for each group) and human patients
with NASH (Normal, n=3; NASH, n=4) were measured by immunoblotting, quantified by ImageJ and
normalized to Tubulin.

(m-n) Primary hepatocytes were treated with vehicle, TNFa (20 ng/ml), and TNFa (20 ng/ml) plus
BAY-1143572 (2 uM) for 2 hours. In TNFa plus BAY-1143572 group, primary hepatocytes were pretreated
with BAY-1143572 (2 uM) for 2 hours. METTLS3 protein levels in nuclei, cytosol, and total cell lysate were

measured by immunoblotting. CDK9, p-CDK9, Lamin B1, and Tubulin levels were also measured by
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immunoblotting as shown in Fig. 1i. METTL3 and p-CDK9 protein levels were quantified by ImageJ and
normalized to Tubulin (n=3 for each group). The samples were derived from the same experiment and the
blots were processed in parallel. n was the number of biologically independent mice or cell samples. The
cell culture experiments were repeated for three times independently. Data represent the mean =+ SEM.
Significance was determined by unpaired two-tailed Student's t test analysis. *, P< 0.05. **, P< 0.01. Source

data are provided as a Source Data file.
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Supplementary Fig. 2. Mettl3"M° mice display similar body weight, liver weights and liver TAG

levels as Alb-Cre mice.
(a-d) The body weight, plasma TAG levels, relative liver weights and liver TAG levels were measured in

8-week-old Mettl3"™/"* and Alb-Cre mice fed a normal chow diet (n=7 for each group).



(e-h) The body weight, plasma TAG levels, relative liver weights and liver TAG levels were measured in
MettI3""°* and Alb-Cre mice fed an MCD for 2 weeks (n=7 for each group). n was the number of
biologically independent mice. Data represent the mean =SEM. Source data are provided as a Source Data

file.
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Supplementary Fig. 3. Generation of liver-specific Mettl3-overexpressing (HOE) mice.

(a)Generation of STOP-Mettl3 mice.



(b) Genotyping of PCR products of STOP-Mettl3 (homozygous), STOP-Mettl3* (heterozygous) and WT
mice. This experiment was repeated at least three times independently with similar results.

(c-e) Serum TAG levels (Control, n=9; Mettl3-HOE, n=8), liver weight (Control, n=9; MettlI3-HOE, n=8)
and liver TAG levels (n=5 for each group) were measured in 8-week-old Mettl3-HOE and their control
littermates fed a normal chow diet.

(HRelative mRNA levels in the livers of Control and MettI3-HOE mice at 8 weeks old were measured by
RT-gPCR (Control, n=8; Mettl3-HOE, n=7-8). n was the number of biologically independent mice. Data

represent the mean =SEM. Source data are provided as a Source Data file.
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Supplementary Fig. 4. METTL3 regulates RNA m°A modification in the liver

The m®A RNA immunoprecipitation sequencing(m°ARIP-seq) analysis was performed in the livers of
8-week-old Mett13"/M and MettI3-HKO mice. (a) The enrichment of m®ARIP-seq peaks in the livers of
8-week-old MettI3"1 and MettI3-HKO mice. (b) Consensus motif of m°A sites in livers of 8-week-old

Mett13"/™°% () Heatmap of FoldEnrich in m°A peaks (Mettl3-HKO versus Mettl3"<M%x).
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Supplementary Fig. 5. Genes with downregulated m°A peaks are associated with metabolism.
The m°A RNA immunoprecipitation sequencing(m°ARIP-seq) analysis was performed in the livers of

8-week-old Mettl3"/1°% and Mettl3-HKO mice. GO analysis of the genes with downregulated m°A peaks.
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Supplementary Fig. 6. Genes with downregulated m°A peaks are associated with signaling pathways.
The m®A RNA immunoprecipitation sequencing(m°ARIP-seq) analysis was performed in the livers of
8-week-old MettI3"™1°* and Mettl3-HKO mice. KEGG analysis of the genes with downregulated m®A

peaks.
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Supplementary Fig. 7. The ATAC-seq peaks are located near a gene transcription start site in the
livers of MettI3"™* and MettI3-HKO mice
The ATAC-seq reads density in Up2000, GeneBody and Down2000 were calculated in the livers of

Mett13"/MX and Mettl3-HKO mice at 8 weeks old.
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Supplementary Fig. 8. METTL3 mutation D395A suppresses the expression of Cd36 and Ccl2 in
isolated hepatocytes from Mettl3-HKO mice

Primary hepatocytes were isolated from Mettl3-HKO mice at 8 weeks old and infected with Ad-BGal and
Ad-METTL3 (D395A) adenovirus overnight. Relative Cd36 and Ccl2 mRNA levels were measured by
gPCR (n=4 for each group). n was the number of biologically independent cell samples. The cell culture
experiments were repeated for three times independently.

Data represent the mean = SEM. Significance was determined by unpaired two-tailed Student's t test

analysis. *, P< 0.05. **, P< 0.01. Source data are provided as a Source Data file.
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Supplementary Fig. 9. Flag-METTL3 in hepatocytes is translocated from nucleus to cytosol in
Mettl3-HOE mice fed with an MCD for three weeks.

Mettl3-HOE mice were fed with an normal chow diet or an MCD for three weeks (n=4 for each group).
Frozen liver sections were immunostained for Flag-METTL3. DAPI was used to identidy the nucleus.
Representative liver sections were shown. Similar results were observed in all tested Mettl3-HOE mice(n=4

for each group). n was the number of biologically independent mice.
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Supplementary Fig. 10. Romidepsin rescues the inhibition of Cd36 and Ccl2 expression mediated by

METTL3 overexpression in primary hepatocytes.
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Primary hepatocytes were isolated and infected with Ad-BGal and Ad-METTL3 adenovirus.
Ad-METTL3-infected hepatocytes were treated with or without Romidepsin (5 nM) overnight.

(a, b) Relative Cd36 and Ccl2 mRNA levels were measured by qPCR (n=6 for each group). n was the
number of biologically independent cell samples. The cell culture experiments were repeated for three times
with similar results independently.

Data represent the mean =SEM. Significance was determined by unpaired two-tailed Student's t test

analysis. *, P< 0.05. **, P< 0.01. Source data are provided as a Source Data file.
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Supplementary Fig. 11. The activities of HDAC1 and HDAC?2 are decreased in the livers of
Mettl3-HKO mice.

HDAC1 or HDAC2 was immunoprecipitated from total lysate of MettI3"®/"* (n=7) and MettI3-HKO (n=6)
mouse livers with HDAC1 or HDAC?2 antibody. As a negative control, we used equal amount of 1gG
antibody to detect non-specific-bound HDAC activity. Immunoprecipitates were then assayed for HDAC
activity using a commercial kit. HDAC1/2 activity values were corrected for non-specific (1gG)-bound
HDAC activity and divided by the average HDAC1/2 activity value in MettI3" mouse livers to

determine the relative HDACL/2 activity. n was the number of biologically independent mice. Data
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represent the mean =SEM. Significance was determined by unpaired two-tailed Student's t test analysis. *,

P<0.05. **, P< 0.01. Source data are provided as a Source Data file.

Supplementary Fig. 1h. Uncropped immunoblotting images.
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Supplementary Fig. 1j. Uncropped immunoblotting images.
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Supplementary Fig. 1k. Uncropped immunoblotting images.
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Supplementary Fig. 1I. Uncropped immunoblotting images.
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Supplementary Table 1. The clinical information and histologic features of subjects included in this

study.

Non-steatosis NASH
All 9 10
Male Gender 3(33.3%) 8(80%)
Age (years) 41.7844.36 39.643.63
BMI(kg/m?) 21.8340.85 23.0340.4
ALT(U/L) 2044.49 131.2443.24
AST(U/L) 20+1.55 65.3+17.57
Cholesterol (mM) 3.9540.25 4.974.5
Triglycerides (mM) 2.0940.45 2.0740.46
HDL(mM) 1.6520.27 1.3840.2
LDL(mM) 2.2240.31 2.9640.47
FBG(mM) 4.4740.15 7.5141.49
Steatosis grade (1/2/3) 0 3/4/3
Lobular inflammation (1/2/3) 0 3/5/2
Ballooning (0/1/2) 0 6/2/2
Fibrosis (0/1) 0 37

Data are expressed as mean=®SEM. BMI, body mass index; ALT, alanine amino transferase; HDL,

high-density lipoprotein; LDL, low-density lipoprotein; FBG, fasting blood glucose.
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Supplementary Table 2. Primers for gPCR.

Genes Forward Reverse
Pparg 5-CCAGAGTCTGCTGATCTGCG-3' 5-GCCACCTCTTTGCTCTGATC-3'
Fasn 5-TTGACGGCTCACACACCTAC-3 5-CGATCTTCCAGGCTCTTCAG-3'
Srebpl 5-AACGTCACTTCCAGCTAGAC-3 5-CCACTAAGGTGCCTACAGAGC-3
Scdl 5-AGGTGCCTCTTAGCCACTGA-3' 5-CCAGGAGTTTCTTGGGTTGA-3'
Cptla 5-CTGATGACGGCTATGGTGTTT-3' 5-GTGAGGCCAAACAAGGTGATA-3'
Ppara 5-CCTGAACATCGAGTGTCGAATA-3 5-GGTCTTCTTCTGAATCTTGCAGCT-3'
Chrebp 5-CTGGGGACCTAAACAGGAGC-3' 5-GAAGCCACCCTATAGCTCCC-3
MtGPAT1 5-ACGCTGAGAGTGCCACATACT-3 5-GAGAGATCGCTACAGCACCAC-3
Dgatl 5-CGTGGTATCCTGAATTGGTG-3' 5-GGCGCTTCTCAATCTGAAAT-3'
ApoB 5-CCAGAGTGTGGAGCTGAATGT-3' 5-TTGCTTTTTAGGGAGCCTAGC-3'
Mttp 5-CTCCACAGTGCAGTTCTCACA-3 5-AGAGACATATCCCCTGCCTGT-3'
Mcad 5-ACCCTGTGGAGAAGCTGATG-3' 5-AGCAACAGTGCTTGGAGCTT-3'
Ccl2 5-ACTGAAGCCAGCTCTCTCTTCCTC-3 5-TTCCTTCTTGGGGTCAGCACAGAC-3'
Tnfa 5-CATCTTCTCAAAATTCGAGTGACAA-3' | 5-TGGGAGTAGACAAGGTACAACCC-3
111b 5-GCCTTGGGCCTCAAAGGAAAGAATC-3' | 5-GGAAGACACGGATTCCATGGTGAAG-3'
36B4 5-AAGCGCGTCCTGGCATTGTCT-3' 5-CCGCAGGGGCAGCAGTGGT-3'
116 5-AGCCAGAGTCCTTCAGA-3 5-GGTCCTTAGCCACTCCT-3
Ifng 5-GCTACACACTGCATCTTGGC-3' 5-CATGTCACCATCCTTTTGCCAG-3'
Cd36 5-GGAGTGGTGATGTTTGTTGCT-3' 5-GCACACACCACCATTTCTTCT-3
Fatp2 5-CCAAAAGCGGCAACCATCAA-3 5-AAGTAGCCCCAACCACGATG-3'
Fatp5 5-TCCTTGGATTCCTTGGCTGC-3' 5-CTGGTTGCTCAGGGACGTTA-3'
Mettl3 5-CTTGCCATCTCTACGCCAGA-3 5-TCATGGCAGACAGCTTGGAG-3'
Tgfbl 5-TTGCTTCAGCTCCACAGAGA-3' 5-TGGTTGTAGAGGGCAAGGAC-3'
Mmp9 5-CGTCGTGATCCCCACTTACT-3 5-AACACACAGGGTTTGCCTTC-3'
aSMA 5-GGAGAAGCCCAGCCAGTCGC-3' 5-AGCCGGCCTTACAGAGCCCA-3
Collagenlal 5-TCACCTACAGCACCCTTGTG-3' 5-GGTGGAGGGAGTTTACACGA-3'
Ccl2-ChIP 5-AGCAGAGCCACTCCATTCAC-3 5-CCACTCCTGGGAGCAAATGA-3
Cd36-ChlIP 5-CACCTGAGCCAAATGAAATGAA-3' 5-CAGCAGAAAGAGGATTAAGGGT-3'

Actb-ChlIP

5-AATAGCCTCCGCCCTTGTG-3'

5-CGTGACATCCACACCCAGA-3'
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Supplementary Table 3

REAGENT or RESOURCE SOURCE IDENTIFIER
Chemicals

TNFa CUSABIO Cat#CSB-AP002141HU
BAY-1143572 Selleck Cat#S8727
Trichostatin A (TSA) Selleck Cat#S1045
Romidepsin Selleck Cat#S3020
3>Flag peptides Sigma Cat#F4799
Protein A Agarose Pierce Cat#20333
Anti-HA Magnetic Beads Bimake Cat#B26201
Anti-Myc Magnetic Beads Bimake Cat#B26301
Anti-FLAG M2 Magnetic Beads ~ Millipore Cat#M8823
Glycerol Reagent Sigma Cat#F6428
DAPI Solarbio Cat#C0060
Palmitic acid Sigma Cat#P5585
Blue Plus Il Protein Marker Transgen Biotech Cat#L.50824
High Pure dNTPs Transgen Biotech Cat#20201025
GoTaq Green Master Mix Promega Cat#tM7122
M-MLV reverse transcriptase Promega Cat#M1701
Random Primers Promega Cat#C1181
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FBS TRINTY TEK Cat#01010102
Collagenase Type?2 Worthington Cat#L.S004176
SYBR™ Green Mix Roche Cat#4913914001
TriPure Isolation Reagent Roche Cat#94015120
Recombinant DNase | TaKaRa Cat#2270A
MCD Medicience Cat#MD12052
HFD Medicience Cat#MD12032
Assay Kit

Triglycerides Assay Kit

TUNEL Assay Kit

Nuclear and Cytoplasmic Protein

Extraction Kit

Caspase3 Assay Kit

Alanine aminotransferase Assay

Kit

Epigenase™HDAC

Activity/Inhibition Direct Assay

Kit (Colorimetric)

Nanjing Jiancheng

Roche Applied Science

Beyotime

abcam

Nanjing Jiancheng

Epigentek

Cat#F001-1-1

Cat#11684795910

Cat#P0027

Cat#ab39383

Cat#C009-2-1

Cat#P-4034
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Supplementary Table 4. m°ARIP-seq identifies 6,556 genes with m®A peaks in the liver of Mettl31°/fox

mice.

ENSMUSG00000000001
ENSMUSG00000000056
ENSMUSG00000000078
ENSMUSG00000000088
ENSMUSG00000000093
ENSMUSG00000000120
ENSMUSG00000000134
ENSMUSG00000000149
ENSMUSG00000000171
ENSMUSG00000000194
ENSMUSG00000000247
ENSMUSG00000000275
ENSMUSG00000000278
ENSMUSG00000000282
ENSMUSG00000000301
ENSMUSG00000000303
ENSMUSG00000000326
ENSMUSG00000000340
ENSMUSG00000000346
ENSMUSG00000000355
ENSMUSG00000000374
ENSMUSG00000000378
ENSMUSG00000000420
ENSMUSG00000000439
ENSMUSG00000000441
ENSMUSG00000000531
ENSMUSG00000000532
ENSMUSG00000000538
ENSMUSG00000000555
ENSMUSG00000000561
ENSMUSG00000000567
ENSMUSG00000000568
ENSMUSG00000000605
ENSMUSG00000000631
ENSMUSG00000000673
ENSMUSG00000000686
ENSMUSG00000000693
ENSMUSG00000000711
ENSMUSG00000000739
ENSMUSG00000000740

Gnaid
Narf
K1{6
Coxba
Thx2
Ngfr
Tfed
Gnal2
Sdhd
Gpr107
Lhx2
Trim25
Scpepl
Mnt
Pemt
Cdhl
Comt
Dbt
Dazap?2
Mctsl
Trappcl10
Ccm2
Galntl
Mkrn2
Rafl
Grasp
Acvrlb
Toml112
Itgab
Wdr77
Sox9
Hnrnpd
Clcn4
Myol8a
Haao
Abhd1b
Lox13
Rab5b
Sultbal

Rpl13
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ENSMUSG00000000743
ENSMUSG00000000751
ENSMUSG00000000753
ENSMUSG00000000776
ENSMUSG0O0000000787
ENSMUSG00000000791
ENSMUSG00000000804
ENSMUSG00000000823
ENSMUSG00000000827
ENSMUSG00000000876
ENSMUSG00000000881
ENSMUSG00000000915
ENSMUSG00000000957
ENSMUSG00000000959
ENSMUSG00000000976
ENSMUSG00000001017
ENSMUSG00000001029
ENSMUSG00000001034
ENSMUSG00000001036
ENSMUSG00000001052
ENSMUSG00000001056
ENSMUSG00000001065
ENSMUSG00000001089
ENSMUSG00000001100
ENSMUSG00000001105
ENSMUSG00000001119
ENSMUSG00000001123
ENSMUSG00000001138
ENSMUSG00000001143
ENSMUSG00000001158
ENSMUSG0O0000001175
ENSMUSG00000001211
ENSMUSG00000001229
ENSMUSG00000001240
ENSMUSG00000001247
ENSMUSG00000001249
ENSMUSG00000001280
ENSMUSG00000001288
ENSMUSG00000001289
ENSMUSG00000001300
ENSMUSG00000001323
ENSMUSG00000001348
ENSMUSG00000001380
ENSMUSG00000001383

Chmpla
Rpal
Serpinfl
Polr3d
Ddx3x
I112rbl
Usp32
7fpbh12b
Tpd5212
Pxmp4
Dlg3
Hiplr
Mmp14
Oxall
Heatr6
Chtop
Tcam2
Mapk?
Epn2
Sec24b
Nhp2
Zfp276
Luzpl
Poldip2
1120
Colbal
Lgals9
Cnnm3
Lman21
Snrnp27
Calml
Agpatd
Dpp9
Ramp?2
Lsr

Hpn

Spl
Rarg
Pfdnb
Efnb2
Srr
Acpb
Hars
Zmat2
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ENSMUSG00000001424
ENSMUSG00000001435
ENSMUSG00000001436
ENSMUSG00000001440
ENSMUSG00000001445
ENSMUSG00000001467
ENSMUSG00000001472
ENSMUSG00000001482
ENSMUSG00000001507
ENSMUSG00000001542
ENSMUSG00000001569
ENSMUSG00000001604
ENSMUSG00000001630
ENSMUSG00000001632
ENSMUSG00000001666
ENSMUSG00000001670
ENSMUSG00000001674
ENSMUSG00000001751
ENSMUSG0O0000001755
ENSMUSG00000001768
ENSMUSG00000001783
ENSMUSG00000001794
ENSMUSG00000001802
ENSMUSG00000001833
ENSMUSG00000001847
ENSMUSG00000001855
ENSMUSG00000001910
ENSMUSG00000001911
ENSMUSG00000001924
ENSMUSG00000001946
ENSMUSG00000001962
ENSMUSG00000001983
ENSMUSG00000002015
ENSMUSG00000002017
ENSMUSG00000002028
ENSMUSG00000002052
ENSMUSG00000002064
ENSMUSG00000002083
ENSMUSG00000002102
ENSMUSG00000002103
ENSMUSG00000002108
ENSMUSG00000002111
ENSMUSG00000002147
ENSMUSG00000002221

Sndl
Col18al
Slcl9al
Kpnb1l
Mrpl10
Cypbl
Tcf2b
Def8
ITtgad
E112
Noml
Tcead
Stk381
Brpfl
Ddt
Tat
Ddx18
Naglu
Coasy
Rin2
Rtchb
Capnsl
Lrp3

Racl
Nup214
Naccl
Nfix
Ubal
Esam
Famb0a
Tacol
Bcap31
Fam98a
Kmt2a
Suptb
Sdf2
Bbc3
Psmc3
Acp2
Nr1h3
Spil
Stat6
Paxipl

7-Sep
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ENSMUSG00000002222
ENSMUSG00000002280
ENSMUSG00000002289
ENSMUSG00000002307
ENSMUSG00000002308
ENSMUSG00000002320
ENSMUSG00000002325
ENSMUSG00000002329
ENSMUSG00000002332
ENSMUSG00000002346
ENSMUSG00000002365
ENSMUSG00000002393
ENSMUSG00000002396
ENSMUSG00000002409
ENSMUSG00000002416
ENSMUSG00000002455
ENSMUSG00000002475
ENSMUSG00000002496
ENSMUSG00000002504
ENSMUSG00000002524
ENSMUSG00000002550
ENSMUSG00000002580
ENSMUSG00000002602
ENSMUSG00000002608
ENSMUSG00000002625
ENSMUSG00000002635
ENSMUSG00000002658
ENSMUSG00000002679
ENSMUSG0O0000002718
ENSMUSG00000002741
ENSMUSG00000002748
ENSMUSG00000002768
ENSMUSG00000002769
ENSMUSG00000002778
ENSMUSG00000002797
ENSMUSG00000002803
ENSMUSG00000002814
ENSMUSG00000002820
ENSMUSG00000002831
ENSMUSG00000002833
ENSMUSG00000002881
ENSMUSG00000002885
ENSMUSG00000002897
ENSMUSG00000002908

Rmndb5a
Narfl
Angptl4
Daxx
Cd320
Tm9sf1
Irf9
Mdp1
Dhrsl
Slc2ba4?2
Snx9
Nr2f6
Ocell
Dyrklb
Ndufb2
Prpf6
Abhd3
Tsc2
S1c9adr2
Puf60
Uck1
Mienl
Ax1
Ccdc97
Akap81
Pdcd21
Gtf2f1
Med6
Csell
Ykt6
Bazlb
Meal
Gnmt
Kdelrl
Ggct
Btbd6
Top3a
Atgdd
Plin4
Hdgf12
Nabl
Adgreb
1117ra

Kennl
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ENSMUSG00000002910
ENSMUSG00000002948
ENSMUSG00000002949
ENSMUSG00000002957
ENSMUSG00000002968
ENSMUSG00000002981
ENSMUSG00000002985
ENSMUSG00000002996
ENSMUSG00000003031
ENSMUSG00000003032
ENSMUSG00000003037
ENSMUSG00000003039
ENSMUSG00000003053
ENSMUSG00000003068
ENSMUSG00000003119
ENSMUSG00000003123
ENSMUSG00000003134
ENSMUSG00000003161
ENSMUSG00000003166
ENSMUSG00000003184
ENSMUSG00000003198
ENSMUSG00000003199
ENSMUSG00000003200
ENSMUSG00000003226
ENSMUSG00000003228
ENSMUSG00000003233
ENSMUSG00000003234
ENSMUSG00000003299
ENSMUSG00000003308
ENSMUSG00000003316
ENSMUSG00000003344
ENSMUSG00000003345
ENSMUSG00000003346
ENSMUSG00000003360
ENSMUSG00000003378
ENSMUSG00000003382
ENSMUSG00000003402
ENSMUSG00000003420
ENSMUSG00000003421
ENSMUSG00000003423
ENSMUSG00000003435
ENSMUSG00000003437
ENSMUSG00000003438
ENSMUSG00000003444

Arrdc?2
Map2k?7
Timm44
Ap2a2
Med25
Clptml
Apoe
Hbp1l
Cdknlb
K1f4
Rab8a
Fam32a
Cyp2c29
Stkl1
Cdk12
Lipe
Thc1d8
Sri
Dgcr2
Irf3
Zfp95h9
Mpnd
Sh3gl1
Ranbp?2
Grk5
Dv13
Abcf3
Mrpl4
Keapl
Glgl
Btbd2
Csnklg2
Abhd17a
Ddx23
Grikb
Etv3
Prkcsh
Fcgrt
Nosip
Pihld1l
Suptb
Pafl
Timmb50

Med29
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ENSMUSG00000003458
ENSMUSG00000003464
ENSMUSG00000003477
ENSMUSG00000003518
ENSMUSG00000003527
ENSMUSG00000003531
ENSMUSG00000003546
ENSMUSG00000003585
ENSMUSG00000003604
ENSMUSG00000003617
ENSMUSG00000003623
ENSMUSG00000003644
ENSMUSG00000003662
ENSMUSG00000003721
ENSMUSG00000003731
ENSMUSG00000003746
ENSMUSG00000003752
ENSMUSG0O0000003778
ENSMUSG00000003809
ENSMUSG00000003810
ENSMUSG00000003812
ENSMUSG00000003814
ENSMUSG00000003824
ENSMUSG00000003848
ENSMUSG00000003873
ENSMUSG00000003923
ENSMUSG00000003949
ENSMUSG00000003970
ENSMUSG00000004018
ENSMUSG00000004044
ENSMUSG00000004054
ENSMUSG00000004056
ENSMUSG00000004069
ENSMUSG00000004070
ENSMUSG00000004100
ENSMUSG00000004105
ENSMUSG00000004221
ENSMUSG00000004263
ENSMUSG00000004264
ENSMUSG00000004270
ENSMUSG00000004319
ENSMUSG00000004356
ENSMUSG00000004364
ENSMUSG00000004383

Nestn
Pex19
Inmt
Dusp3
Ess2
Dgcr6
Klc4
Secl412
Aven
Cp
Crot
Rpsb6kal
Ciaol
Insig2
Kpnab
Manla
Itpke
BrdS8
Gedh
Mast2
DnaseZa
Calr
Syce?2
Nob1
Bax
Tfam
HIf
Rpl8
Fancl
Cavinl
Map3k11
Akt2
Dnaja3
Hmox2
Ppan
Angptl2
Ikbkg
Atnl
Phb2
Lpcatd
Clen3
Utp20
Cul3

Largel
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ENSMUSG00000004393
ENSMUSG00000004394
ENSMUSG00000004446
ENSMUSG00000004455
ENSMUSG00000004460
ENSMUSG00000004462
ENSMUSG00000004500
ENSMUSG00000004558
ENSMUSG00000004568
ENSMUSG00000004591
ENSMUSG00000004610
ENSMUSG00000004633
ENSMUSG00000004655
ENSMUSG00000004677
ENSMUSG00000004768
ENSMUSG00000004771
ENSMUSG00000004788
ENSMUSG00000004789
ENSMUSG00000004798
ENSMUSG00000004837
ENSMUSG00000004865
ENSMUSG00000004895
ENSMUSG00000004897
ENSMUSG00000004931
ENSMUSG00000004934
ENSMUSG00000004937
ENSMUSG00000004945
ENSMUSG00000004980
ENSMUSG00000004994
ENSMUSG00000005043
ENSMUSG00000005078
ENSMUSG00000005089
ENSMUSG00000005107
ENSMUSG00000005198
ENSMUSG00000005204
ENSMUSG00000005251
ENSMUSG00000005268
ENSMUSG00000005299
ENSMUSG00000005370
ENSMUSG00000005371
ENSMUSG00000005373
ENSMUSG00000005374
ENSMUSG00000005417
ENSMUSG00000005442

Ddx56
Tmed4
Bid
Ppplcc
Dnajbll
Thcedl
7fp324
Ndrg?2
Arhgef18
Pkn2
Etfb
Chn2
Agpl
Myo9b
Rab23
Rablla
Eif2b2
Dlst
Ulk2
Grap
Srpk1l
Prcc
Hdgf
Apbad
Pias4
Sgta
Tmem242
Hnrnpa2bl
Cedc130
Sgsh
Jkamp
Slcla2
Slc2a9
Polr2a
Senp3
Ripk4
Prlr
Letml
Msh6
Fbxoll
Mlxipl
Th12
Mprip
Cic
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ENSMUSG00000005469
ENSMUSG00000005481
ENSMUSG00000005483
ENSMUSG00000005501
ENSMUSG00000005505
ENSMUSG00000005514
ENSMUSG00000005534
ENSMUSG00000005547
ENSMUSG00000005575
ENSMUSG00000005580
ENSMUSG00000005609
ENSMUSG00000005610
ENSMUSG00000005615
ENSMUSG00000005621
ENSMUSG00000005625
ENSMUSG00000005674
ENSMUSG0O0000005677
ENSMUSG0O0000005687
ENSMUSG00000005698
ENSMUSG0O0000005705
ENSMUSG00000005732
ENSMUSG00000005774
ENSMUSG00000005779
ENSMUSG00000005802
ENSMUSG00000005803
ENSMUSG00000005846
ENSMUSG00000005871
ENSMUSG00000005873
ENSMUSG00000005881
ENSMUSG0O0000005886
ENSMUSG00000005893
ENSMUSG00000005897
ENSMUSG00000005936
ENSMUSG00000005949
ENSMUSG00000005951
ENSMUSG00000005973
ENSMUSG00000005981
ENSMUSG00000005982
ENSMUSG00000006005
ENSMUSG00000006010
ENSMUSG00000006014
ENSMUSG00000006024
ENSMUSG00000006050
ENSMUSG00000006127

Prkaca
Ddx39
Dna jbl
Usp40
Kbtbd4
Por
Insr
Cyp2ab
Ube2m
Adcy9
Ctr9
Eif4dg2
Pcytla
7fph92
Psmd4
Tomm401
Nr1i3
Bcas2
Ctef
Agrp
Ranbpl
Rfx5
Psmb4
Slc30a4
Sqor
Rslldl
Apc
Reepb
Ergic3
Ncoa2
Nr2c2
Nr2cl
Kctd20
Ctns
Shpk
Renl
Trapl
Naa60
Tpr
0dr4
Prg4
Napa
Sral
Inppbk
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ENSMUSG00000006134
ENSMUSG00000006169
ENSMUSG00000006299
ENSMUSG00000006301
ENSMUSG00000006304
ENSMUSG00000006307
ENSMUSG00000006344
ENSMUSG00000006378
ENSMUSG00000006386
ENSMUSG00000006390
ENSMUSG00000006392
ENSMUSG00000006412
ENSMUSG00000006445
ENSMUSG00000006456
ENSMUSG00000006471
ENSMUSG00000006494
ENSMUSG00000006522
ENSMUSG00000006526
ENSMUSG00000006527
ENSMUSG00000006529
ENSMUSG00000006538
ENSMUSG00000006599
ENSMUSG00000006611
ENSMUSG00000006638
ENSMUSG00000006673
ENSMUSG00000006711
ENSMUSG00000006717
ENSMUSG00000006728
ENSMUSG00000006731
ENSMUSG00000006732
ENSMUSG00000006736
ENSMUSG00000006800
ENSMUSG00000006932
ENSMUSG00000006941
ENSMUSG00000006998
ENSMUSG00000007036
ENSMUSG00000007038
ENSMUSG00000007041
ENSMUSG00000007415
ENSMUSG00000007476
ENSMUSG00000007570
ENSMUSG00000007594
ENSMUSG00000007656
ENSMUSG00000007659

Crkl
Clintl
Aamp
Tmbiml
Arpc2
Kmt2b
Ggth
Geat
Tek
Elovll
Med8
Pfdn2
Epha?2
Rbm14
Ndorl
Pdk1
Itih3
Stimate
Sfmbtl
Itihl
Thh
Gtf2hl
Hfe
Abhd1
Qrichl
D130043K22Rik
Acotl3
Cdk4
B4galntl
Mettll
Tspan3l
Sulf2
Ctnnbl
Eiflb
Psmd2
Abhdl6a
Neul
Clicl
Gatadl
Lrrc8a
Fance
Hapln4
Arppl9

Bel2l1
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ENSMUSG00000007670
ENSMUSG00000007721
ENSMUSGO0000007777
ENSMUSG0O0000007812
ENSMUSG0O0000007817
ENSMUSG0O0000007833
ENSMUSG0O0000007836
ENSMUSG0O0000007872
ENSMUSG00000007880
ENSMUSG00000007891
ENSMUSG00000007944
ENSMUSG00000008035
ENSMUSG00000008090
ENSMUSG00000008200
ENSMUSG00000008206
ENSMUSG00000008226
ENSMUSG00000008301
ENSMUSG00000008305
ENSMUSG00000008348
ENSMUSG0O0000008373
ENSMUSG00000008384
ENSMUSG00000008393
ENSMUSG00000008398
ENSMUSG00000008429
ENSMUSG00000008475
ENSMUSG00000008540
ENSMUSG0O0000008575
ENSMUSG00000008604
ENSMUSG00000008690
ENSMUSG00000008763
ENSMUSG00000008855
ENSMUSG00000008859
ENSMUSG00000008976
ENSMUSG00000009013
ENSMUSG00000009030
ENSMUSG00000009035
ENSMUSG00000009079
ENSMUSG00000009092
ENSMUSG00000009112
ENSMUSG00000009145
ENSMUSG00000009281
ENSMUSG00000009291
ENSMUSG00000009293
ENSMUSG00000009376

Khsrp
Ccdc124
0610009B22Rik
7fp655
Zmizl
Aldhl6al
Hnrnpa0
1d3
Aridla
Ctsd
Ttc9b
Midlipl
Fgfrll
Fnbp4
Cers4
Scrnd
Phax
Tlel
Ubc
Prpf3l
Sertadl
Carhspl
Elk3
Herpud2
Arpch
Mgstl
Nfib
Ubqgln4
Ncaph?2
ManlaZ2
Hdach
Rala
Gabpa
Dynlll
Pdcl
Tmem184b
Ewsrl
Derl3
Bcl2113
Dgx1
Rarres2
Pttglip
Ube2g?2

Met
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ENSMUSG00000009378
ENSMUSG00000009418
ENSMUSG00000009470
ENSMUSG00000009549
ENSMUSG00000009555
ENSMUSG00000009563
ENSMUSG00000009569
ENSMUSG00000009630
ENSMUSG00000009633
ENSMUSG00000009646
ENSMUSG00000009654
ENSMUSG00000009681
ENSMUSG00000009741
ENSMUSG00000009772
ENSMUSG00000009894
ENSMUSG00000009905
ENSMUSG00000010025
ENSMUSG00000010045
ENSMUSG00000010047
ENSMUSG00000010051
ENSMUSG00000010054
ENSMUSG00000010095
ENSMUSG00000010122
ENSMUSG00000010175
ENSMUSG00000010277
ENSMUSG00000010307
ENSMUSG00000010376
ENSMUSG00000010392
ENSMUSG00000010453
ENSMUSG00000010554
ENSMUSG00000010601
ENSMUSG00000010607
ENSMUSG00000010608
ENSMUSG00000010609
ENSMUSG00000010651
ENSMUSG00000010755
ENSMUSG00000010797
ENSMUSG00000010914
ENSMUSG00000010936
ENSMUSG00000011148
ENSMUSG00000011257
ENSMUSG00000011263
ENSMUSG00000011305
ENSMUSG00000011382

Slcl6al2
Navl
Tnpol
Srpl4
Cdk9
Tor2a
Mrtfb
Ppp2cb
G0s2
Pla2gl2b
0it3
Ber
Ubpl
Nuak2
Snap47
Kdsr
Aldh3a2
Tmem115
Hyal2
Hyall
Tusc2
Slc3a2
Slc47al
Prox1
2610507B11Rik
Tmem86a
Nedd8
Gosrl
Kans13
Mettl16
Apol7a
Pigyl
Rbm25
Psen2
Acaalb
Cars
Wnt2
Pdhx
Vacl4
Adssl1
Pabpc4
Exoc312
Plinb
Dhdh
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ENSMUSG00000011427
ENSMUSG00000011831
ENSMUSG0O0000011837
ENSMUSGO0000011877
ENSMUSG00000011960
ENSMUSG00000012017
ENSMUSG0O0000012117
ENSMUSG00000012296
ENSMUSG00000012422
ENSMUSG00000012428
ENSMUSG00000012429
ENSMUSG00000012640
ENSMUSG00000012819
ENSMUSG00000013150
ENSMUSG00000013593
ENSMUSG00000013622
ENSMUSG00000013646
ENSMUSG00000013663
ENSMUSG00000013701
ENSMUSG00000013707
ENSMUSG00000013736
ENSMUSG00000013787
ENSMUSG00000013822
ENSMUSG00000013846
ENSMUSG00000013858
ENSMUSG00000013997
ENSMUSG00000014074
ENSMUSG00000014164
ENSMUSG00000014195
ENSMUSG00000014226
ENSMUSG00000014245
ENSMUSG00000014294
ENSMUSG00000014353
ENSMUSG00000014355
ENSMUSG00000014361
ENSMUSG00000014426
ENSMUSG00000014496
ENSMUSG00000014504
ENSMUSG00000014542
ENSMUSG00000014547
ENSMUSG00000014550
ENSMUSG00000014551
ENSMUSG00000014599
ENSMUSG00000014601

Zfp790
Evib
Snapc?2
Gitl
Centl
Scarf?2
Dhdds
Tjapl
Tmem167
Steap4
Mplkip
Zfp715
Cdh23
Gfod2
Ndufs2
Atraid
Sh3bpbl1
Pten
Timm23
Tnfaip812
Trntl
Ehmt2
Elofl
St3gall
Tmem259
Nitl
Rnf168
K1h13
Dnajc7
Cacybp
Pigl
Ndufa2
Tmem87h
Anapcl
Mertk
Map3k4
Ankrd28
Srpl9
Clecaf
Wdfy2
Rbsn
Mrps25
Csfl

Stripl
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ENSMUSG00000014606
ENSMUSG00000014633
ENSMUSG00000014763
ENSMUSG00000014773
ENSMUSG00000014850
ENSMUSG00000014867
ENSMUSG00000014905
ENSMUSG00000014932
ENSMUSG00000014956
ENSMUSG00000015027
ENSMUSG00000015112
ENSMUSG00000015126
ENSMUSG00000015133
ENSMUSG00000015143
ENSMUSG00000015165
ENSMUSG00000015176
ENSMUSG00000015189
ENSMUSG00000015202
ENSMUSG00000015243
ENSMUSG00000015289
ENSMUSG00000015291
ENSMUSG00000015305
ENSMUSG00000015312
ENSMUSG00000015357
ENSMUSG00000015363
ENSMUSG00000015396
ENSMUSG00000015478
ENSMUSG00000015488
ENSMUSG00000015501
ENSMUSG00000015542
ENSMUSG00000015568
ENSMUSG00000015597
ENSMUSG00000015605
ENSMUSG00000015672
ENSMUSG00000015697
ENSMUSG00000015711
ENSMUSG00000015714
ENSMUSG00000015745
ENSMUSG00000015749
ENSMUSG00000015750
ENSMUSG00000015755
ENSMUSG00000015757
ENSMUSG00000015776
ENSMUSG00000015839

Slc2ball
Cmc2
Fam120b
D111
Msh3
Surf4
Dna jb9
Yesl
Ppplcb
Galns
Slc2b5al3
Tsr3
Lrrkl
Actnl
Hnrnpl
Nolcl
Casdl
Cnksr3
Abcal
Lage3
Gdil
Sashl
Gadd45b
Clpx
Trabd
Cd83
Rnf5
Cacfdl
Hivep2
Nat9
Lpl
7fp318
Srf
Mrpl32
Setdbl
Prunel
Cers2
Plekhol
Anp32e
Aphla
Tab2
Ppil4
Med22
Nfe212
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ENSMUSG00000015846
ENSMUSG00000015854
ENSMUSG00000015890
ENSMUSG00000015937
ENSMUSG00000015947
ENSMUSG00000015961
ENSMUSG00000015966
ENSMUSG00000015970
ENSMUSG00000015994
ENSMUSG00000016018
ENSMUSG00000016024
ENSMUSG00000016028
ENSMUSG00000016087
ENSMUSG00000016128
ENSMUSG00000016181
ENSMUSG00000016256
ENSMUSG00000016257
ENSMUSG00000016319
ENSMUSG00000016344
ENSMUSG00000016477
ENSMUSG00000016487
ENSMUSG00000016503
ENSMUSG00000016510
ENSMUSG00000016520
ENSMUSG00000016619
ENSMUSG00000016664
ENSMUSG00000016756
ENSMUSG00000016831
ENSMUSG00000016833
ENSMUSG00000016921
ENSMUSG00000016933
ENSMUSG00000016940
ENSMUSG00000017009
ENSMUSG00000017057
ENSMUSG00000017119
ENSMUSG00000017132
ENSMUSG00000017144
ENSMUSG00000017188
ENSMUSG00000017221
ENSMUSG00000017286
ENSMUSG00000017309
ENSMUSG00000017386
ENSMUSG00000017412
ENSMUSG00000017421

Rxra
Cd51
Amdhd1
H2afy
Fcgrl
Adss
I117rb
Chdh
Fnta
Mtrex
Lbp
Celsrl
Flil
Stardl13
Diexf
Ctsz
Prelid3b
Slc2bab
Ppdpf
E2f3
Ppfibpl
Gtf3a
Mtif3
Lnx2
Nupb0
Pacsin2
Cmah
Tox4
Mrps18c
Srsf6
Plcgl
Ketd2
Sdc4
I113ral
Nbrl
Cythl
Rnd3
Coald
Psmd3
Glod4
Cd3001g
Traf4
Cacnb4

7Zfp207
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ENSMUSG00000017446
ENSMUSG00000017453
ENSMUSG00000017478
ENSMUSG00000017548
ENSMUSG0O0000017615
ENSMUSG00000017631
ENSMUSG00000017670
ENSMUSG00000017679
ENSMUSG00000017715
ENSMUSG00000017718
ENSMUSG00000017747
ENSMUSG00000017756
ENSMUSG00000017760
ENSMUSG00000017776
ENSMUSG00000017781
ENSMUSG00000017802
ENSMUSG00000017831
ENSMUSG0O0000017858
ENSMUSG00000017868
ENSMUSG00000017929
ENSMUSG00000017950
ENSMUSG00000017999
ENSMUSG00000018076
ENSMUSG00000018102
ENSMUSG00000018143
ENSMUSG00000018160
ENSMUSG00000018166
ENSMUSG00000018167
ENSMUSG00000018171
ENSMUSG00000018287
ENSMUSG00000018293
ENSMUSG00000018322
ENSMUSG00000018326
ENSMUSG00000018347
ENSMUSG00000018363
ENSMUSG00000018379
ENSMUSG00000018381
ENSMUSG00000018387
ENSMUSG00000018401
ENSMUSG00000018412
ENSMUSG00000018415
ENSMUSG00000018425
ENSMUSG00000018428
ENSMUSG00000018433

Clgtnfl
Pipox
Zc3h18
Suzl2
Tnfaipl
Abr
Elmo2
Ttpal
Pgsl
Afmid
Ghdc
Slcl2a7
Ctsa
Crk
Pitpna
Retreg3
Rabba
1£t52
Sgk2
B4galth
Hnf4a
Ddx27
Med131
Hist1hZ2bc
Mafk
Med1
Erbb3
Stard3
Vmp1
Spag7
Pfnl
Tomm34
Ywhab
Zkscan6
Smurf?2
Srsfl
Abi3
Shrooml
Mtmr4
Kansl11
Gid4
Dhx40
Akapl

Nolll
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ENSMUSG00000018442
ENSMUSG00000018459
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Pcnx3
Dsp
K1hlb5
Ep300
Commd5
Nfic
Ddx17
K1{2
Clra
Sertad3
Ankrdl17
Kemf'l
Adh7
Mrfapl
Tnsl
Maf
Srsfll
Pprcl
Zcche24
Hmen2
K1h125
Zzefl
Cope
Ghr
Gemin6
Rybp—ps
Gm7936
Abcd2
A230083G16Rik
Zfpl
Elob
Izumo4
Per2
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ENSMUSG00000055897
ENSMUSG00000055912
ENSMUSG00000055980
ENSMUSG00000055991
ENSMUSG00000056014
ENSMUSG00000056050
ENSMUSG00000056069
ENSMUSG00000056076
ENSMUSG00000056091
ENSMUSG00000056116
ENSMUSG00000056121
ENSMUSG00000056148
ENSMUSG00000056153
ENSMUSG00000056167
ENSMUSG00000056204
ENSMUSG00000056216
ENSMUSG00000056305
ENSMUSG00000056313
ENSMUSG00000056342
ENSMUSG00000056383
ENSMUSG00000056429
ENSMUSG00000056492
ENSMUSG00000056493
ENSMUSG00000056501
ENSMUSG00000056515
ENSMUSG00000056537
ENSMUSG00000056579
ENSMUSG00000056608
ENSMUSG00000056612
ENSMUSG00000056629
ENSMUSG00000056643
ENSMUSG00000056692
ENSMUSG00000056708
ENSMUSG00000056749
ENSMUSG00000056770
ENSMUSG00000056836
ENSMUSG00000056917
ENSMUSG00000056938
ENSMUSG00000056952
ENSMUSG00000056962
ENSMUSG00000056978
ENSMUSG00000056999
ENSMUSG00000057037
ENSMUSG00000057069

Ppp4rll-ps
Tmem150a
Irsl
Zkscanb
A430033K04R1ik
Mia3
Otulinl
Eif3b
St3galb
H2-T22
Fez2
Rdh9
Socs6
Cnot10
Pgpepl
Cebpg
Usp39
Tcim
Usp34
AI987944
Tgolnl
Adgrfb
Foxkl
Cebpb
Rab31
Rlim
Tugl
Chd9
Ppplrl4b
Fkbp2
Chst13
Ilrun
Terb
Nfil3
Setd3
Gm6851
Sipal
Acbd4
Tatdn2
Jmjd6
Hamp?2
Ide
Cfhrl

Erollb
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ENSMUSG00000057074
ENSMUSG00000057101
ENSMUSG00000057103
ENSMUSG00000057130
ENSMUSG00000057133
ENSMUSG00000057134
ENSMUSG0O0000057176
ENSMUSGO0000057177
ENSMUSG00000057228
ENSMUSG00000057229
ENSMUSG00000057230
ENSMUSG00000057265
ENSMUSG00000057342
ENSMUSG00000057363
ENSMUSG0O0000057367
ENSMUSG0O0000057388
ENSMUSG00000057400
ENSMUSG00000057411
ENSMUSG00000057497
ENSMUSG0O0000057522
ENSMUSG00000057530
ENSMUSG00000057531
ENSMUSG00000057551
ENSMUSG00000057554
ENSMUSG00000057561
ENSMUSG00000057572
ENSMUSG00000057594
ENSMUSG0O0000057637
ENSMUSG00000057667
ENSMUSG00000057672
ENSMUSG00000057691
ENSMUSG00000057789
ENSMUSG00000057880
ENSMUSG00000057963
ENSMUSG00000057982
ENSMUSG00000058022
ENSMUSG00000058056
ENSMUSG00000058073
ENSMUSG00000058126
ENSMUSG00000058135
ENSMUSG00000058152
ENSMUSG00000058207
ENSMUSG00000058230
ENSMUSG00000058239

Ceslg
Zfp180
Nat8f1
Txnl4a
Chdb6
Ado
Ccdc189
Gsk3a
Aadat
Dmac?2
Aak1
Bbof1
Sphk2
Uxsl
Birc2
Mrpll8
Ceslc
Faml73a
Faml36a
Spop
Ecel
Dtnbpl
Zfp317
Lgals8
Eifla
Zbth8os
Arll6
Prdm2
Blocls3
Pknl
7fp746
Bak1
Abat
ITtpkl
Zfp809
Adtrp
Palld
Gm11189
Tpm3—-rs7
Gstml
Chsy3
Serpina3k
Arhgap35b
Usf2
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ENSMUSG00000058291
ENSMUSG00000058298
ENSMUSG00000058301
ENSMUSG00000058318
ENSMUSG00000058388
ENSMUSG00000058396
ENSMUSG00000058446
ENSMUSG00000058454
ENSMUSG00000058486
ENSMUSG00000058569
ENSMUSG00000058594
ENSMUSG00000058620
ENSMUSG00000058624
ENSMUSG00000058638
ENSMUSG00000058655
ENSMUSG00000058672
ENSMUSG00000058690
ENSMUSG00000058709
ENSMUSG00000058748
ENSMUSG00000058756
ENSMUSG00000058761
ENSMUSG00000058833
ENSMUSG00000058835
ENSMUSG00000058883
ENSMUSG00000058905
ENSMUSG00000058921
ENSMUSG00000058922
ENSMUSG00000058927
ENSMUSG00000058952
ENSMUSG00000058979
ENSMUSG00000058997
ENSMUSG00000059013
ENSMUSG00000059031
ENSMUSG00000059040
ENSMUSG00000059058
ENSMUSG00000059142
ENSMUSG00000059183
ENSMUSG00000059195
ENSMUSG00000059208
ENSMUSG00000059237
ENSMUSG00000059263
ENSMUSG00000059273
ENSMUSG00000059278
ENSMUSG00000059316

Zfp68
Mcm9
Upfl
Phf2la
Phtfl
Gpr182
nrf2
Dhcr7
Wdr91
Tmed9
Fbhl
AdraZb
Gda
Zfpl110
Eif4b
Tubb2a
Ccser?2
Egln2
7fp95h8
Thra
Rnf169
Rex1bd
Abil
Zfp708
Gm10051
Slcl0ab
Gm10052
Gm10053
Cfi
Hdhd5
Vwa8
Sh2d3c
01fr482
Enolb
Tma7-ps
Zfp945
Mtfmt
Gm12715
Hnrnpm
Ppplr2—-ps4
Usp47
Zc3h4
Naa38
Slc27a4
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ENSMUSG00000059325
ENSMUSG00000059409
ENSMUSG000000594 34
ENSMUSG000000594 36
ENSMUSG00000059456
ENSMUSG00000059475
ENSMUSG00000059479
ENSMUSG00000059481
ENSMUSG00000059486
ENSMUSG00000059495
ENSMUSG00000059498
ENSMUSG00000059518
ENSMUSG00000059555
ENSMUSG00000059588
ENSMUSG00000059689
ENSMUSG0O0000059772
ENSMUSG00000059811
ENSMUSG00000059820
ENSMUSG00000059824
ENSMUSG00000059851
ENSMUSG00000059878
ENSMUSG00000059883
ENSMUSG00000059890
ENSMUSG00000059895
ENSMUSG00000059908
ENSMUSG00000059920
ENSMUSG00000059923
ENSMUSG00000059939
ENSMUSG00000059981
ENSMUSG00000059995
ENSMUSG00000060002
ENSMUSG00000060012
ENSMUSG00000060143
ENSMUSG00000060149
ENSMUSG00000060152
ENSMUSG00000060166
ENSMUSG00000060181
ENSMUSG00000060244
ENSMUSG00000060261
ENSMUSG00000060317
ENSMUSG00000060373
ENSMUSG00000060376
ENSMUSG00000060377
ENSMUSG00000060407

Hopx
Ppp2rbd
Gekr
Max
Ptk2b
7fp426
B3gnt8
Plg
Kbtbd2
Arhgef12
Fcgr3
Znhitl
Tor4a
Calcrl
7fp637
Slx1b
Atl2
Nkapd1l
Dbp
Kmthce
Zfp422
Irak4
Ube4a
Ptp4a3
Mugl
4930453N24Rik
Grb2
9430015G10Rik
Taok?2
Atxn713
Chptl
Kif13b
Gm10076
BC002059
Popb
Zdhhc8
Slc3bed
Alyref2
Gtf2i
Acnat?2
Hnrnpc
Bckdha
Rpl36a—psl
Cyp2al2
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ENSMUSG00000060427
ENSMUSG00000060429
ENSMUSG00000060459
ENSMUSG00000060467
ENSMUSG00000060470
ENSMUSG00000060475
ENSMUSG00000060477
ENSMUSG00000060510
ENSMUSG00000060512
ENSMUSG00000060519
ENSMUSG00000060550
ENSMUSG00000060591
ENSMUSG00000060613
ENSMUSG00000060657
ENSMUSG00000060708
ENSMUSG0O0000060727
ENSMUSG00000060733
ENSMUSG00000060802
ENSMUSG00000060807
ENSMUSG00000060938
ENSMUSG00000060992
ENSMUSG00000061024
ENSMUSG00000061062
ENSMUSG00000061079
ENSMUSG00000061118
ENSMUSG00000061130
ENSMUSG00000061136
ENSMUSG0O0000061175
ENSMUSG00000061232
ENSMUSG00000061244
ENSMUSG00000061288
ENSMUSG00000061306
ENSMUSG00000061353
ENSMUSG00000061360
ENSMUSG00000061374
ENSMUSG00000061410
ENSMUSG00000061436
ENSMUSG00000061455
ENSMUSG00000061589
ENSMUSG00000061650
ENSMUSG00000061689
ENSMUSG00000061731
ENSMUSG00000061740
ENSMUSG00000061751

7fp868
Sntbl
Kng2
Gm10080
Adgrg3
Wtap
Irak2
7fp266
0610040J01Rik
Tor3a
H2-Q7
Ifitm2
Cyp2c70
Marf1
Blocls4
Gm12571
Ipmk
B2m
Serpinab
Rp126
Copzl
Rrsl
Gm10093
Zfpl43
Dnajc30
Ppmlb
Prpf40a
Fnip2
H2-K1
Exocbh
Taok3
S1c38al0
Cxcl12
Phfba
Fizl
Zcchel4
Hipk2
Stx17
Dotl1l
Med9
Dlgap4
Extl
Cyp2d22

Kalrn
140



ENSMUSG00000061755
ENSMUSG00000061759
ENSMUSG00000061808
ENSMUSG0O0000061887
ENSMUSG0O0000061897
ENSMUSG00000061947
ENSMUSG00000061950
ENSMUSG00000061959
ENSMUSG00000061979
ENSMUSG00000061981
ENSMUSG00000062006
ENSMUSG00000062078
ENSMUSG00000062081
ENSMUSG00000062098
ENSMUSG00000062116
ENSMUSG00000062127
ENSMUSG00000062181
ENSMUSG00000062202
ENSMUSG00000062203
ENSMUSG00000062232
ENSMUSG00000062234
ENSMUSG00000062300
ENSMUSG00000062353
ENSMUSG00000062376
ENSMUSG00000062480
ENSMUSG00000062488
ENSMUSG00000062515
ENSMUSG00000062554
ENSMUSG00000062580
ENSMUSG00000062604
ENSMUSG00000062611
ENSMUSG00000062619
ENSMUSG00000062822
ENSMUSG00000062866
ENSMUSG00000062901
ENSMUSG00000062908
ENSMUSG00000062937
ENSMUSG00000062949
ENSMUSG00000062960
ENSMUSG00000062963
ENSMUSG00000062980
ENSMUSG00000063015
ENSMUSG00000063019
ENSMUSG00000063049

Bod11
Armtl
Ttr
Ssbp3
Gm14292
Serpinal0
Ppp4rl
Cesle
Recll
Flot2
Rpl34
Qk
Gm6055
Btbd3
7fp954
Cttnbp2nl
Ces3b
Btbd9
Gsptl
Rapgef?2
Gak
Nectin2
Gm15772
Borcs7
Acat3
Ifit3b
Fabp4
Gm12751
Timml7a
Srpk2
Rps3a2
2310039H08Rik
4833420G17Rik
Phactr2
K1h124
Acadm
Mtap
Atpllc
Kdr
Ufcl
Cpedl
Ceni
Manbal
Ing2
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ENSMUSG00000063060
ENSMUSG00000063065
ENSMUSG0O0000063077
ENSMUSG00000063108
ENSMUSG00000063171
ENSMUSG0O0000063179
ENSMUSG00000063232
ENSMUSG00000063235
ENSMUSG00000063236
ENSMUSG00000063268
ENSMUSG00000063273
ENSMUSG00000063281
ENSMUSG00000063358
ENSMUSG00000063362
ENSMUSG00000063382
ENSMUSG00000063388
ENSMUSG00000063406
ENSMUSG00000063415
ENSMUSG00000063439
ENSMUSG00000063450
ENSMUSG00000063488
ENSMUSG00000063511
ENSMUSG00000063550
ENSMUSG00000063659
ENSMUSG00000063683
ENSMUSG00000063727
ENSMUSG00000063730
ENSMUSG00000063760
ENSMUSG0O0000063765
ENSMUSG0O0000063785
ENSMUSG0O0000063787
ENSMUSG00000063801
ENSMUSG00000063838
ENSMUSG00000063849
ENSMUSG00000063870
ENSMUSG00000063882
ENSMUSG00000063888
ENSMUSG00000063889
ENSMUSG00000063897
ENSMUSG00000063919
ENSMUSG00000063931
ENSMUSG00000063952
ENSMUSG00000064030
ENSMUSG00000064068

Sox7
Mapk3
Kiflb
7fp26
Rps41l
Pstk
Serpinall
Ptpmtl
1110038F14Rik
Parpl10
Naalb
Zfp35
Mapk1
Algll
Bcl91
BC023105
Tmedb
Cyp26bl
B9d2
Syne2
Zkscan7
Snrnp70
Nup98
Zbth18
Glyat
Tnfrsfllb
Hsd3b2
Rnf217
Chadl
Utpl4a
Chchdl1
Ap3s2
Cdc42epb
Ppcdc
Chd4
Ugcrh
Rpl711
Crem
CAAA01118383. 1
Srrm4
Pepd
Brpf3
Pyml
Mtx1
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ENSMUSG00000064105
ENSMUSG00000064145
ENSMUSG00000064181
ENSMUSG00000064208
ENSMUSG00000064210
ENSMUSG00000064215
ENSMUSG00000064225
ENSMUSG00000064262
ENSMUSG00000064280
ENSMUSG00000064289
ENSMUSG00000064294
ENSMUSG00000064302
ENSMUSG00000064345
ENSMUSG00000064363
ENSMUSG00000064367
ENSMUSG00000064368
ENSMUSG00000064370
ENSMUSG00000065979
ENSMUSG00000066026
ENSMUSG00000066037
ENSMUSG00000066042
ENSMUSG00000066043
ENSMUSG00000066071
ENSMUSG00000066148
ENSMUSG00000066151
ENSMUSG00000066152
ENSMUSG00000066175
ENSMUSG00000066232
ENSMUSG00000066233
ENSMUSG00000066235
ENSMUSG00000066278
ENSMUSG00000066306
ENSMUSG00000066319
ENSMUSG00000066324
ENSMUSG00000066357
ENSMUSG00000066406
ENSMUSG00000066415
ENSMUSG00000066440
ENSMUSG00000066441
ENSMUSG00000066554
ENSMUSG00000066568
ENSMUSG00000066571
ENSMUSG00000066632
ENSMUSG00000066637

Cnnm2
Arih2
Rab3ip
Gm10145
Ano6
Ifi27
Paqgr9
Gimap8
Ccdc146
Tank
Aox3
Claspl
mt—Nd2
mt—-Nd4
mt—Ndb
mt—Nd6
mt-Cytb
Cppedl
Dhrs3
Hnrnpr
Med18
Phactr4
Cyp4dal2a
Prpf4
Fkbp15
Slc3la2
2510046G10Rik
Ipo7
Tmem42
Pomgnt?2
Vps37b
Numal
Rtp3
Impadl
Wdr6
Akapl13
Ms12
Zfyve26
Rdhl11
Gm10167
Lsml4a
4931406P16Rik
Pgkl-rs7
Ttc32
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ENSMUSG00000066647
ENSMUSG00000066687
ENSMUSG00000066735
ENSMUSG00000066798
ENSMUSG00000066839
ENSMUSG00000066892
ENSMUSG00000067071
ENSMUSG0O0000067150
ENSMUSG00000067199
ENSMUSG00000067203
ENSMUSG00000067219
ENSMUSG00000067225
ENSMUSG00000067279
ENSMUSG00000067365
ENSMUSG0O0000067367
ENSMUSG00000067424
ENSMUSG0O0000067722
ENSMUSGO0000067787
ENSMUSG0O0000067825
ENSMUSG0O0000067835
ENSMUSG00000067869
ENSMUSG00000067873
ENSMUSG00000067889
ENSMUSG00000067924
ENSMUSG00000067925
ENSMUSG00000067931
ENSMUSG00000067942
ENSMUSG00000067995
ENSMUSG00000068011
ENSMUSG00000068015
ENSMUSG00000068036
ENSMUSG00000068039
ENSMUSG00000068040
ENSMUSG00000068114
ENSMUSG00000068141
ENSMUSG00000068184
ENSMUSG00000068205
ENSMUSG00000068246
ENSMUSG00000068264
ENSMUSG00000068267
ENSMUSG00000068284
ENSMUSG00000068290
ENSMUSG00000068328
ENSMUSG00000068329

Gm5113
Zbtb16
Vkorclll
Zbth6
Ecsit
Fbx112
Hes6
Xpob
Fratl
H2-K2
Nipall
Cyp2ch4
Ppplri3c
Tmem128
Lyar
7fph63
BC003965
Blcap
Pex26
Gm14661
Tceal—psl
Htatsfl
Sptbn2
Rt18b
Rt18a
7fp948
7fpl160
Gtf2f2
Mkrn2os
Lrchl
Afdn
Tepl
Tm9st4
Ccdc134
Gm10232
Ndufaf?2
Macrod?2
Apol9b
Apbsl
Cenpb
Usf3
Ddrgkl
Aupl
Htra2
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ENSMUSG00000068391
ENSMUSG00000068394
ENSMUSG00000068463
ENSMUSG00000068551
ENSMUSG0O0000068566
ENSMUSG00000068663
ENSMUSG0O0000068706
ENSMUSG0O0000068732
ENSMUSG00000068739
ENSMUSG00000068762
ENSMUSG00000068882
ENSMUSG00000068917
ENSMUSG00000069114
ENSMUSG00000069206
ENSMUSG00000069208
ENSMUSG00000069237
ENSMUSG00000069324
ENSMUSG00000069456
ENSMUSG00000069495
ENSMUSG00000069516
ENSMUSG00000069520
ENSMUSG00000069539
ENSMUSG00000069565
ENSMUSG00000069601
ENSMUSG00000069633
ENSMUSG00000069662
ENSMUSG00000069729
ENSMUSG0O0000069755
ENSMUSG00000069763
ENSMUSG00000069792
ENSMUSG00000069793
ENSMUSG00000069808
ENSMUSG00000069833
ENSMUSG00000069844
ENSMUSG00000069874
ENSMUSG00000069895
ENSMUSG00000069913
ENSMUSG00000069922
ENSMUSG00000070002
ENSMUSG00000070044
ENSMUSG00000070047
ENSMUSG00000070056
ENSMUSG00000070284
ENSMUSG00000070319

Chracl
Cepl52
B630019A10R1k
7fp467
Myadm
Clecl6a
Gm10250
Tmem167b
Sars
Gstm6
Ssb
Clk2
Zbtb10
Zfp874a
7fp825
Fam8al
Gm5096
Rdh16
Epc2
Lyz2
Tmem19
Scyl2
Dazapl
Ank3
Pex1lg
Marcks
Aridlb
7fpl25
Tmem100
Wfdcl7
S1fn9
Famb7a
Ahnak
Scol
Trgm2
Atxnll
Anp32-ps
Cesda
Ell
Fam149a
Fatl
Mfhas1
Gmppb
Eif3g
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ENSMUSG00000070327
ENSMUSG00000070343
ENSMUSG00000070354
ENSMUSG00000070407
ENSMUSG00000070420
ENSMUSG00000070426
ENSMUSG00000070462
ENSMUSG00000070473
ENSMUSG00000070520
ENSMUSG00000070544
ENSMUSG00000070594
ENSMUSG00000070661
ENSMUSG00000070690
ENSMUSG00000070697
ENSMUSG00000070704
ENSMUSG00000070705
ENSMUSG0O0000070729
ENSMUSG0O0000070733
ENSMUSG00000070780
ENSMUSG0O0000070808
ENSMUSG00000070923
ENSMUSG00000070934
ENSMUSG00000070939
ENSMUSG00000070972
ENSMUSG00000070985
ENSMUSG00000071054
ENSMUSG00000071074
ENSMUSG00000071076
ENSMUSG00000071078
ENSMUSG00000071141
ENSMUSG0O0000071178
ENSMUSG00000071180
ENSMUSG00000071204
ENSMUSG00000071226
ENSMUSG00000071256
ENSMUSG00000071267
ENSMUSG00000071335
ENSMUSG00000071350
ENSMUSG00000071359
ENSMUSG00000071369
ENSMUSG00000071379
ENSMUSG00000071477
ENSMUSG00000071497
ENSMUSG00000071533

Rnf213
Gm10288
Evi2
Hs3st3bl
Zscan2bh
Rnf121
Tlnrdl
Cldn3
Nsmce3
Topl

Gm4 788
Rnf186
5830473C10Rik
Utp3
Ugt2b36
Eid2b
Gm12966
Fryl
Rbm47
Bicra
K1h19
Rraga
Tgfbrapl
Dnajc25
Acnatl
Safb
Yipf3
Jund
Nr2c2ap
Rpl36a—ps3
Serpinalb
Smimlb
Gm10319
Cecr2
Zfp213
7fp942
Mfsd4b3—-ps
Setdb2
Tbpll
Map3k5
Hpcall
Zfp777
Nutf2-psl

Pcnp
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ENSMUSG00000071551
ENSMUSG00000071632
ENSMUSG0O0000071633
ENSMUSG0O0000071637
ENSMUSG00000071644
ENSMUSG0O0000071645
ENSMUSG00000071649
ENSMUSG0O0000071650
ENSMUSG00000071652
ENSMUSG00000071653
ENSMUSG00000071654
ENSMUSG00000071655
ENSMUSG00000071659
ENSMUSG00000071660
ENSMUSG00000071711
ENSMUSGO0000071757
ENSMUSG0O0000071856
ENSMUSG0O0000071867
ENSMUSG0O0000072115
ENSMUSG00000072294
ENSMUSG00000072494
ENSMUSG00000072501
ENSMUSG00000072568
ENSMUSG00000072582
ENSMUSG00000072596
ENSMUSG00000072620
ENSMUSG00000072625
ENSMUSG00000072664
ENSMUSG00000072673
ENSMUSG00000072704
ENSMUSG00000072770
ENSMUSG00000072809
ENSMUSG00000072825
ENSMUSG00000072849
ENSMUSG00000072941
ENSMUSG00000072949
ENSMUSG00000072978
ENSMUSG00000073002
ENSMUSG00000073067
ENSMUSG00000073139
ENSMUSG00000073144
ENSMUSG00000073147
ENSMUSG00000073155
ENSMUSG00000073409

Akrlcl19
2510002D24Rik
Gm4952
Cebpd
Eeflg
Tutl
B3gatd
Ganab
Intsbh
1810009A15Rik
Ugcced
Ubxnl
Hnrnpul2
Ttc9c
Mpst
Zhx2
Mcc
Gm6304
Ang
K1f12
Ppplr3e
Phf2011
Fam84b
Ptrh2
Ear?2
S1fn2
Gdf2
Ugt3al
Gm10392
Smim1011
Acrbp
9330160F10Rik
Cepl170b
Serpinale
Sod3
Acotl
Gmb830
Vampb
9130019P16Rik
Tmem185a
4930599N23Rik
5031425E22Rik
1810058124Rik
H2-Q6
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ENSMUSG00000073411
ENSMUSG00000073436
ENSMUSG00000073490
ENSMUSG0O0000073555
ENSMUSG00000073563
ENSMUSG0O0000073565
ENSMUSG00000073600
ENSMUSG0O0000073616
ENSMUSG00000073639
ENSMUSG00000073647
ENSMUSG00000073682
ENSMUSG00000073684
ENSMUSG00000073700
ENSMUSG00000073725
ENSMUSG00000073731
ENSMUSG0O0000073775
ENSMUSGO0000073778
ENSMUSG00000073830
ENSMUSG00000073834
ENSMUSG00000073842
ENSMUSG00000073910
ENSMUSG00000073940
ENSMUSG00000073982
ENSMUSG00000073988
ENSMUSG00000074030
ENSMUSG00000074052
ENSMUSG00000074063
ENSMUSG00000074064
ENSMUSG00000074102
ENSMUSG00000074129
ENSMUSG00000074141
ENSMUSG00000074151
ENSMUSG00000074166
ENSMUSG00000074170
ENSMUSG00000074182
ENSMUSG00000074194
ENSMUSG00000074207
ENSMUSG00000074211
ENSMUSG00000074213
ENSMUSG00000074221
ENSMUSG00000074247
ENSMUSG00000074264
ENSMUSG00000074272
ENSMUSG00000074284

H2-D1
Eme2
1£i1207
Gm4951
Csnk1g3
Prrl6
Probl
Cops9
Rab18
Gm10557
Gm10563
Faap20
K1hl21
Lmbrd1l
AI507597
Ktil2
Faddos
Mup14
Mupl1
Mup7
Mob3b
Hbb-bt
Rhog
Ttpa
Exoc8
BC048644
Osginl
Mlycd
Rbm15b
Rpll3a
11411
Nlrch
AW146154
Plekhfl
Znhit6
Zfp791
Adh1
Sdhafl
Gm10642
Zfph68
Ddal
Amy1
Ceacaml

Gm10658
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ENSMUSG00000074305
ENSMUSG00000074336
ENSMUSG00000074373
ENSMUSG00000074398
ENSMUSG00000074405
ENSMUSG00000074406
ENSMUSG00000074457
ENSMUSG00000074465
ENSMUSG00000074491
ENSMUSG00000074506
ENSMUSG00000074529
ENSMUSG00000074576
ENSMUSG00000074582
ENSMUSG00000074622
ENSMUSG00000074639
ENSMUSG00000074643
ENSMUSG00000074646
ENSMUSG00000074649
ENSMUSG00000074656
ENSMUSG00000074743
ENSMUSG00000074746
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