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RIFFE T, RO EEBERE RIS 2 IcT 27201, FHRER%
ksEMEH I vaardalr (GC) &K (GR) /v 7T v F (KO) =7 &
DR ZRR L. E2BHHICET 2274 F (SH) 2%k (SR) & GR
DETNKO YT ARFHLC, £~ 7 ADOKHE, KerER, P 7227 ) 7}
— LI EERANT LTz, % OFER. B 2 (MEBHIER TH 5 GC-HIEH GR &
SH-E1&M SR L E kX CTHVISHE LA D T LARB I Nz, Thb DA
R AR O M= R B R O nfE & 72 2 & & b, REHEBR O REIEREAF &

IGFREEFFEIC D723 5 AIREED D 5,



H
[\
I
i
<

FRERPHEIR, EIEE A2 E T 2KEB R R hvIcd bbb

T, INETOEEFR I ICHEE FR) 2H5RE LiThbTEZ[1-3],

L2 L. fAAHLER OBHFE P R DO IREABDEIIC 3 1 2 MEF2ICEH L2 [E

SEWFFE O EEE D & . 1993 4F 1T K[E @ National Institute of Health (3. EiEATIE

DPERE TP e e+ 52 &, X 51T 2014 FF i, HPEUsEic B »T b il

HEDOWRET21T) & MitEZBET L R WG ld X 0% Uz itHT 2 2 & 212

S LTWw3[4,5]

VAR, WAL AL BRIEN 220 & b THMR Z & 2L

DOH b, Thbb, B TIICHRE I NI T, ASEg., ErsrE v

PEAEMNE DML L. 2RO oI tdh v v IE 2T ICEL THEHE ~

B Y EE G 2, MlE, &E. HEROFL ~ it W THEESTFET S

[4]o M7=, FE4E - R OBFRIC B\ T REL XU, (LFWHE R & OBREEH T

X2y AT 4y 0 nEHiZZ T 5L bHL IR > T 5[2,6-8],

HRELEVIZATEAL FALEVICHHEIN, 2L RATa—LE 04

BEns, RENZLERLVEYTCHEIZ A urve Farxro Vi, /g



255 IR SE P e B AR B E. OIVEER 70 &R HE 2 B ER 2 5% —

7. BE IR ICERCHIEHER 20, BlEFSLVEY THET AP ATHY

. AR TIEEICKHE., BIRETO X A CTITUNE L BIR. FARHBO A 2 ClzEICH

BCeENFNELEINEG, TA T Vi, TAMRT O Y LT X—ED

ERZZ T CAREINE, T2 bu s v eETRAMRTa yOnwlE, HREETET

BRZOHHZZ T CRIRICHE SN CTnwE, AZRDT R Fu¥ volfl s

. B FTIZH 28 H. =7 A Tld 4~5 HEMATH 5 ELB L., Eixrhicizdk

TEUREED 5000 51 b EAH T 5[9], £/, ARDT A b AT v vIMHRE IZFHIC

WIECHALE 2 2 L, £ OLBYEPH IR D 2 HRETH 5, = A b

By v TANRTuY LS —HEICE S THWI N, Mifmick Y Znbso

MR T L, Rt = 2 b v 7 v Mg BE 1 PHARE &2 5 IS 803 5 [9,

10], FHEICH VT, ZNL DR T a4 FhLE v I3{L IRBEIN RN

wE (X e 7 vxEE (ER) 7Y Fur vEER (AR) ) KA L,

«_l

HBE T DR Z T L~ CHlfEl L TEH 2 383 5. ER. AR 3R E D&

WIEH 2 D NG D H7E 0T %  OEFHEMBICER L. FicidMiiE icFEE T

%5, ¥72. ERICIZ229DT7 A4V %47 ERa, ERBAH Y, HAT L 72EBTIC

LoTa—rah, HBSMH-CBEED 27 59, 11].



IRAELES JEWG . Bh. B, Kok 2ok b T EN & A ATl e
bICHEIEE 4 ¥ — 3 2175 ZERE T H 5, WL AR (L) £
ERY (Fra<=7)  FREY (FHEERE) ZubIXRHRORE &L 5
252 LHARETH B, i I v a =TIk, @IUESE. BERA. IEEREE

PORBARRY v 7 v Fu—aDRRAE 2 E L HIC, DFEZE, M2EF o

fERATTh H 5, L7z, 2 RPERRIA-CAENE BB (X B HEREDFIE Y X 7 17k

I

%2 b, NIRRT EEE 2R S22t AL AL TWS[12], C
O, IRHBIC IR TEE AR b, BIRHESEEIBECS < Kl
Y, £ BIRAECTIEE IS Ko L, BIECIPBEFICZ v, &

Hic, AEEHE. PERE. R REAER EoREER I BT <. LT b R
Bic¥Ehns 3[13].

HHFIE, £ MICBOWTRAKDEEGHRTH Y, AV X —DFEE, HE,
I & L CHETH 5[14, 15], HH&HE LA IXBHEMLTH 5, B8
DIRRHE 2 4 71T W S, FALIC X » THE XS D BR 255, FIT A R
Tl type I 2% &, A ATl typellb 3%\ & S, HiE ILER R &0

FN, RDEBREL BB FANZE L, Ehzr v F—oftigiid I bav b

V7 DEALI Y vIRILCTH B, —J7. BE &M (BHF) &M, RITEFRE



WOMEEATT I/ E K RIS X o Tz A ¥ — %15 5[16], iEHRFD T 4L

FoHEHE LT, ARTIHNEE., AR TERAKMIZ S T 2 2 & IXE

2ATOWEL SEET B2, DX I, BI&HHNITES) 2> O H EE

D, ZDILECKEEICH O 2k EZ 2T 3 b DD fho FENAHNKERTH 5T

g, JEsicteL <, HEEDFME 2 0BERICBEHL CEAHATH -7, LrL., iL

F. AT 4 FRLEVZBIROBIL RIS ZOMWME» SEEL RS

T 5[14]. Bz X, EtEAmEICEAL <, AL+ A28 ARKO v 7 2T

(X PR IR R R B L S HI B LT B A3, JIERGHINE - AR - BRI B

WTRFERIIC ER £ 7212 AR % KO L7z~ 7 RITH W TIEHH S 2 e PUfik i B2k

D E 1L\ [17, 18], —J7 T, A A BRI ERKO = 7 X Tldat& il

Ihav R TOREEFHREHOBRESHRE TN B[19], BIfEICEIL T

. PRS2 S ERa KO = 7 A Tl NIENE I AW % 4 U % 23, 25 ER

BKO = v RICIFFZDT[L7]. WA EREIEHICE T %2 ERa ® ERBICX T 5

BAPEDRI S 2212 > T b (BIFRER E KT B3MIZERaZRT) ., 51

R T ERE -2 Nl 0 F ) ERKO X 2~ 2Tl #3005 & DR

HHH Y, ER 1T Dliggsic/ER L <l fRETIcBEb 2 2 L R EINE H D

D, HEAFFRR ERKO A X= 7 RICB T 3 BN EICIEAS 22 Lt 7 -



72[17, 20]. &8 ARKO #+ Z~ v R TILEFKM:OREINZ 520 2 H3[18]. fElf

AR ARKO ~ v A, BT RN ARKO ~ 7 R BT 2 Bl g CAED

ZACITERE 1T & o TR K 3[21-23],

2T BNZEIERA—N—T7 7 I ) —IZBWT, ER. AR ZZ7 va

NFaf R (GC) ZHME (GR) ¢FUH 777 IV —IicJ@L. =#FI3 DNA #f

AR, VA Y FiAMEBOFE o Y — 3 Ee[11], FiEifEE Tk, GC #HH

Wiz (A7 a4 FIAXF—) 22T, BIEHICEITS GRDIZ/Z6 %

PIENT L. 2N FE T, GR IE. FoxO. KLF15 & \» - 7= i 4 B s B K+ 0 3815

FHRIWEZFEL BN LSRER, 235 v ) H—+¥ThH 5 ATROGINL

£ MuRFl OEEFRBCMA2Z, A=+ 773V —LEHAFTH B LCI ®

BNIP3 72 & DB FHIHNAIRE L L Cc#ins ¢, BRHELZEREI T3 C

EERHLPIC LT, T2 A= b7 7Y —%H3 %5 mTOR DiEHAL%Z GR 23

Ml e, NIV ERHBAMIERST S LWL TS

[24]. & i, BMBHFFRMN GRKO ~ v 2 (LT GRMKO) DfET2> 6. B

GR 25, [EH&H-RT-NEMGRHNERE | o BARESR & LTI 72 & I

ki 2 PEIT 2 2 L ZBH S 2 LT % (GRMKO I3 EEAIIEKR & AgH &84 %

2£33) [25], FAL B, HHEAT GR 2 L 7= (KA Ic A= 25 E 5 % WlBE

10



WEREBT 2RELZE. BRHICBWT, GR VAT LEHRTEf R XF A

DHEWICEE L TWw3Z L2 L 7=, ER & GR DMHEAERICEL Tk, 7=

PIBUEIC 51T 5 GR & ER OJERT-HA L b C O SRR RE (R 1 21

[26]. FLEEAMIACIC B 2 BEREL F L ER BmEEARICN T % GR OfEHUEA

[27]. ER T ¥ 2 = Z MEAHED ER 1T X 3 GRAKIFMEEESIHIMER[28]. 7= &

LEOWED DY HHBCHIIE £ 72 2 Ol D RREIC X > THAMEM 2 8272 2

ZEbHONTWE, 20X RIENEEG T ECOBEEAREKIE DAL D

EPUER L IEEMFEH I X <. GC KR & = & b s v R [H o EAF I IR

FAEY (FSH) DNTELREE X3 72 E[29]. W4 b B4 7 BERESHH & 212 7%

STETW5, AR & GR DHAENEM & L CTlid. (L2 RPTERT 7 s Ic B 1

BRI T Y Fur v BEREY 2L — 2 —MEOMBEEE LT, ARICL 2

GR BEHIMF M. GR IC X 3 AR BERIRIE T HH TN O e 2 &

D& 7o TV 3[30l, —J7 T, BIRAICE T 2 2o DRZERE DM AR DR

T, DI E > T B[31],

Z ZCAWIZE TR, FRICERAICE T 2R T v 4 FRZAMETER &

GC-GR #lfllz D Ix7- 6 T I1cEH LT, BB O ZEEEEZ AL i L, IR

11



FHREFEZBZBR L LIEBRRIEA N =X LCEDWEEA N =X L% T 5 5

WAERT L BHME LT,
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FIE Tk

(3—1) kg
~ v R E AR S Y ok o i lg bk C2C12 A iX American Type
Culture Collection X b A L 7= (ATCC®CRL-1772™) , African green monkey &
i bk D Mgk COS7 MR I BAL AR ZEATIAE- <~ 2 (RIKEN CELL BANK) X
DEEA L7 (RCB0539) ., Wi noffiide $1c. 10% fetal bovine serum (FBS)
(Biowest), 1% <=v U v-A L 7 b~ A v VBRABWE (PS) (=1
10,000 u/mL, X F L7 =4 > ¥ 10,000 pg/mL, Nacalai tesque) % @Sl L 7z &£ v
Ry aikA4 — 7 A (DMEM-High glucose, Nacalai tesque) TH52 L, X1
PBS (-) (Wako) Tl it % #&%1%. 0.5 g/L-Trypsin/0.53 mmol/L-EDTA solution (Nacalai
tesque) CHIAE Z FIEE L TfT o7z, KT v & A Kricid, #EIMEEHE Opti-MEM |
(Thermo Fisher Scientific) & L < i, 7 F R + 7 VIS L 7236 Mk CALE L <
BHRORTa A VAV EYRRELZIME (dccFCS) % 2%i7 L 72 DMEM 55

HAEHWZ, #ilgize <, 37°C. 5% CO2 A4 vV F axX— X —NTHHE L 72,

(3 —2) Pk, 3

13



VLR B —XPTiRIZ. GR (M-20, Santa Cruz) . ERa (HC-20, Santa

Cruz) . AR (ab74272,abcam) . FLAG (ANTI-FLAG M2, SIGMA-ALDRICH) .

HA (HA124, Nacalaitesque) % {#F L 7=, Horse Radish Peroxidase (HRP) #&&% —

RPUR X, ECL Rabbit 19G, HRP-linked whole Ab (NA931, GE Healthcare Life

Sciences) . ECL Mouse IgG, HRP-linked whole Ab (NA934, GE Healthcare Life

Sciences) # W7z, {LFEaEIZ, =X+ 7 Y4 — (B-Estradiol (E2), SIGMA-

ALDRICH) . 7 F % X % v (Dexamethasone (DEX), SIGMA-ALDRICH) . 5a

Yb Fu7 & kX708 v (50-Dihydrotestosterone (SaDHT), SIGMA-ALDRICH) .

a)Fax7u v (Corticosterone (COR), SIGMA-ALDRICH) . =¥ hoYL b X

— 7 kU v L (Kyoritsu Seiyaku Corporation) % 7z, LABE D S0k TR A 74

WERZE |3 Nacalaitesque X WAL 72d D Z Wiz,

(3—3) 523 FDNA

FLAG Fll&r e + GR #H 77 2 3 F pCMX-FLAG-hGR. GFP @&t k

/7

GR #&¥L 77 X I F pGFP-hGR. GFP st + ER FHl 7 7 X I } pGFP-hER,

GFP @li&ie b AR 77 2 I F pGFP-hAR, t F AR I 77 %X I ¥ pCMX-

hAR. GRE JG&EM: L R — X —#nT p2XxGRE-Luc i3, WINh b FiEHEEDOE

14



JNE R X V{5 3N 72[32], %P, p2XGRE-Luc iZ&y hy—vR—v v 7

(TOYO INK) Dy 7 =7 —-+ cDNAFHI D EFitic, tyrosine aminotransferase

B uoe—%—0rraandaq VGRS (GRE) DX v F LY v —

k. 725 ONIC HIV-LTR (long terminal repeat) 23 A XT3, FLAG &~

7 AERFI T 7 A I F pCMX-FLAG-MER, HA @&~V A ERFEIH 77 A I F

pPCMX-HA-mER ¥ C2C12 fifld k v 7 m—=v 2" L 7z~ Y 2 ERa.cDNA %

PCMX-FLAG ¥ X Of pCMX-HA X7 X —icffi AL CTERR L7z, £ TD 7T 2 3

M7 )i, Bille s v L EENREE OE CRE L 72,

(3—4) =vx

A7eid. Bin iR 2 AV FE O E O M I X 2 BV D SHIED

FECRIC B3 2 IR, BORURSANTSE A Y& B BARL AN SRR e U EY)

LKREM~ =27, FRRFAERMAN ISR Flf 2 EYELeZ BN

JE - BURR S ERFEART AR S A 2 2BV 5 DS FRAI AU B

FERFEHEHLA], HRARFEERE M~ = = 7L 285F L Cfib i, KR

A LB 1S 1E BB AKGE. OKEEE S K13-19, K18-15) . B K ER}

15



SEHRFERT I R L v % — TR (KFEES PH14-34, PH15-16, PH15-24,

PH16-11, PH16-13, PH16-26, PA18-26) % H(f3 L CTiTb L7,

Byl 2 (C57BL/6)) IZHAZ L7 X HEA L., EERICHFRHL 24

TO~7 AESEIL C57BLI6) & L7~y 17— U0 ofiE AT 1~3 Pt

L. B (CA-1,CLEAJapan) &/KIZHMIBELL L7z, 2 CO~Y Y ZADKRER 3

fin & D 208l £ CE—BRIE L 72 BE E 13 12 FFE o AR Y- 4 7 v CHRBR L |

FEiRL 24°CI#ER L 72, BRUEEMNGR /v 277 v F~7 A2 (GRmKO) I

GR @ Exon3 @ k. Fifitic LoxP fic%l 2345 4 i A & 717 GR-floxed ~ 7 & (B6.129P2-

Nr3c1tm2Gse/leg, German Cancer Research Center) [33] & ACTAL1 (skeletal muscle actin)

BLTF7oEe—X2—0OTHIC Cre Vavvr—lEETEINNZEL -EET%

HA L7 ACTAL-cre P 7 v AY ==y 7~ A (B6.Cg-Tg(ACTAL-cre)79Ime/J,

Jackson Laboratory) [34]% 2B L TfFH L 7z, ERa® Exon3 ® L Fifitic LoxP Kt

355 % N & 1172 ER-floxed = 7 A (Esrlt™iMma - S {3 st (BIg Ky 7o

TAV ATV ARy Z2—) XV{#5) 3515 L P AR @ Exon 1 @ L Fiitic LoxP

BeH 234 % ffi AN & 172 AR-floxed =7 & (Arm2k S3pthiiE+ X 0 ik 5.) [36]

E ACTALCre F 7 VAV 2= v 7= AR X4 C, BRI EP ERKO =

7 2 (ERMKO) . B8R ARKO =7 2 (ARMKO) ZEH L. 2bicc

16



NOLDO~Y AWM E 3 LX), B ERGR £ 7 KO =7 &

(ERGRMKO) . ‘B4 ARGR X 7L KO =7 2 (ARGRMKO) #{EH!L 7=,

7t . ACTAL-Cre ;B4 Z#H X 7n\v», +F GR-floxed ¥ 7 % (GRf/f) .

£ ER-floxed = v & (ERf/f) . &% AR-floxed = 7 2 (ARf/f) . & ERGR-floxed

<7 2 (ERGRf/f) . &% ARGR-floxed 7 2 (ARGRf/f) H{EHL. 2 vt &

— L= XE LTHAL =,

~ T ZADMEENX, KE1kgH7=D 75mg DY boSLEX—LF Y

7 L% EERR G RICHETT U 72 MR IEFAERR IS T RERIR K D $REXL . ~¥ ) v

WL 729 v T F o — 7|k, EODBEL TR BEiEZIMmgEE L C

WIRER P CHfE L, -80°CTRTEL 72, VIR L 72818k ix. WEEZHIERIC

PV ITNF a—TIEI L, Fa—7 2 L RARETR CRRARR S & 72, G

. WHEREZECTTOEPRPLTBWERAT Y LAy LI L 754471 %

(Microtec Co., Ltd.) ZHWTHEEL . ¥ v 7 F 2 — 7 EHEIY L T-80°C

TP L, T v e AR L 720 AiflliiRAIL, a7 BicEwz b 757

Y b TR E LT, ERER TP LA Y Ry 2T K B 2R R [

TERIC X VIERLL 72,

17



(3 —5) INERER=ET L (OVX)

9 HE A A DI ER B XY GRMKO w7 A% _ Y b oYL X —)L 50
mglkg K TFHE51C X 0 I LGB & L 7215, BERIEF ARG %2 7 mm #EUIBA L
720 BEUIERSY % LT a5 2 om RREE D # P 0 B2 RS % $H 1 IR ZEMIBAL <
MR T IcER S 2 M L BIRIEREI O E 2 i ic, BELLEX b 5L
B CHEEZER L C5mmYIBA L. GIH 2 & 15 D i % TRIRI A~ = &
Too UNE & FE O Z T T 1 0iEF LT e ki % X - 72 ¢, {85580 %
UIMEL . DNER L O & 24 L 720 2ol [FIRRICAT o 720 JERENICHIMD 72> 2
Rt BIRZHFRICBEE L, U2 18wl 28H8A L7, 1
M2 1c E2 D B M58 (80 ng/kg-bwiday) . =2~ k1 — A (AL 5 sesame oil)
CFE L, F 5T LRI, IR R T IR 24T IR CHREIR K Y
BRED) « WEIEST . & 7 A 5. N, SRR ARG, T8 T -E I8 Co R AR A
FEEZRIL 72, 75k, BFM (sham) TIERINE, INEOBZLE, 205 Z2ITO
fLEICR L TR 2 A L7z, DEX 4513, 98l A 2R A< v X % sham
T, OVX BRICH B L. Tl 1:8R% X » DEX (1 mg/kgebw/day) 3 L < 1% 0.9%

B % 7 HIEIEREA R G- & L <, it 2 AR o gl 4 KefERTIC DEX

18



(1 mg/kgebw/day) B L < 1% 0.9%EFREHE/K % HRIIEREN G- L <. [FERICfiFE]

i1 o 77,

(3 —6) fBHEHRET L (ORX)

T3, OEIARDTHAR B XN GRMKO =V A% RV F L E & —

v 50 mglkg BT HCGAT KO0 RIEE L TIIBAMAZ & L. KRR %2 TIEER 2> & T BT A~

R 5> bR AT RE R AL iE I I F I IC BB & & 7o MRS BT SE R % 5 mm #iEY] BA

L. Bz Fjicms - THIc KL . GRS ERER 28R L7z, kg, {8

Rz gl T AL AaAG, BEAlC D o CRJE Z ik LA R LARTETS % 7%

& 7, AR LARTAER DAL 2 FR4R TR S L. [RIERE AL 2 U7 L ARG

AR B 2R L 7o S [FIERICAT o 7o, IRIMZHMERE L. BYTER 21T 1

FHEES L7z, 2 BRI L, i (T REMIR & 0 8RE0 . BRI, v 7 2.

PN BRAENE B C R AL, T8 H - Tl e Cu S I LR R 38 2 R L 72, 7235, sham

T3, BT R OBREARZM LR L TS 2/A L 7.

(3—=7) =7 R ELE

19



fEAIATH @ 18 RpIC AR DREZBIE L, 77—, 7—=Y by 7 K
D TR L 7o, UM RE E ARERTFE oML CHE L, AL H

(312 RF &Y AR 2 BAAE L 7,

(3—-8) TEMY T A% 4 24 PCR (QRT-PCR) fi#thT

MRNA FEH & OE BN IZ. BEUL Z2#iidd L < 13 oG 2
Sepasol-RNA | Super G (Nacalai tesque) % F\»CTHiHi L 724 RNA % 8Ric
Oligo(dT)1s 77 4 ~—IC X 2¥#:z5 PCR iEIC X o TAR L7z, HEH v 7o
cDNA #Z W7z E &M ) 7% 4 2 PCR (QRT-PCR) I X - TfT -7z, qRT-PCR
FITIT RS, 7 v — 7% % FIF L. Thunderbird Probe gPCR Mix (TOYOBO) .
Universal ProbeLibrary Sets (Roche) . iBI& T I 77 4 ~—+t v I I X I'CFX96
Real-Time PCR Detection System (Bio-Rad) % F\» T, &atlHE ICiE > TfT - 72,
HIEIZT MRNA OFNHIREB L <V id, 2 Z 0 0EIET 12 TR fFHR
L 72 AR I D W CEH B L 72, 2D & & 36B4 & %\~ 1T beta-actin © mRNA
FEL V2 NEEEL LR L 72, AL ZE8ETREN T 74~v—%y
F 1X Universal ProbeLibrary Sets IC @b I it v I 4 v Y 7 v 27
Universal ProbeLibrary Assay Design Center (Roche) T#tit L. NIHON GENE

20



RESEARCH LABORATORIES Inc. C&K L 72, &7 7 4 ~—dH| % #i /e & 1A

(3—=9) EBHEBELETEAELIIALL 727 —X¥T vl (LE—ZX—T vt
1)
C2C12 Mifdics I ALY 727 —X¥T v A4lE, VET7 =27 avik
iz EELTEAZTHC T T2, LR—X =77 X FBXUOREY
7 A I FoIEEFEARRIC

BIFE&Y v IR DNA BE% —E L T57-
DDOTTAIFELT

ALY HBEE TR 77 A I VORIRI 2 —TH 2

pCMX (EINBEEHEE X VitE) 2Hwvw7z, # DNA 2L BB TFEA

(Lipofectamine™2000 Transfection reagent, Invitrogen) ®&ELtiZ1:2 & LT, it
BHEICE > T 7' 7 R 1 FEAEIR I EE L 72, 40~60% Dl HE %5 KL IRE I A A

% PBS T 2 [|JEifte. K5 % SEIMIEREHE Opti-MEM |

SR L, Hiibic
ERE S

/141

CEAREIMAZTREET 1 v a2l tRBEeNIC

SRMR, HIEEEA v * 2

N— 2 — T OIS L7, £ Ok, Wil 2 HrfiE 2 2%dccFCS %Il DMEM H i
CRML . SRS T CREEERIC PBS TUEM L Gl Z BN L 7z, R L 7 A
fa~1 v b % H\v, Cell Culture Lysis Reagent (Promega)

T & o Tl i %
21



L,V 727—X¥T v A HEE (Promega) & RIEIHTEI VY T LDH

JEEE (relative light unit (RLU)) % v 3/ A — % — (GloMax™-Multi Detection System,

Promega) THIE L7z, &H v T LD X v 37 EiEE% BCA % (Pierce™ BCA

Protein Assay Kit, Thermo Fisher Scientific 3 X U8 DS-11 Spectrophotometer, DeNovix)

TERL.EH VI Loy 77—k, 7Ty 24 ICHW 23 v 7 ro £

voX 7B CHEIE L 72ME (relative light unit (RLU)/ug protein) & L 7z,

(3—10) vrkxkv7uy b E

B L 72808 S L < XA A& %2 1 mM dithiothreitol, 100 nM

MG132 (Sigma-Aldrich), Protease Inhibitor Cocktail for Use with mammalian Cell and

Tissue extracts, Phosphatase Inhibitor %z &4 L 7z RIPA buffer (50 mM tris (hydroxy-

methyl)aminomethane (pH 7.6), 150 mM sodium chloride, 1% Nonidet P-40, 0.5%

sodium deoxycholate (Sigma-Aldrich), 0.1% sodium dodecyl sulfate) TiAfi# L T, 4l

Mt 2 B L 72, BH v TAD 2 v 7 HiRE % BCATETHE L. &Silhg

I 10 pg % 10% SDS-KV 7 Z U AT I FZATERIKB L TE v 2 8%

478 L. polyvinylidene difluoride membrane (PVDF i) (Millipore) ~#iz5 L 7=,

Blocking One(Nacalai tesque)™ © PVDF % 1 e, Z=iIC CHRER. SRR
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— YUk E &ty 7 F A Al HIKARI A i (Nacalai tesque) & 1 BRI G & &

7o FifE7: TBS-T (50 mM Tris-HCI, pH7.6, 200 mM NaCl, 0.1% Tween 20) T PVDF

i % Rl iR ic . HRP BRl —XPiik 2 &L v 7 v mAl HIKARI B |/

(Nacalai tesque) & 30 7], ZiR CKIG & ¥, Hfif 7 TBS-T T PVDF % £ [0l %k

#4212 Chemi-Lumi One Super (Nacalai tesque) % Fi\>7z ECL 5 CHOL & v, L

e v 27 2 (ImageQuant LAS 4000mini, FUJIFILM) TEHT L 72,

(3—11) GFPRlH & v~ 7 Bl R TE T

MlEEES 4 v 2 2 (60x15mm, FALCON) TH:EE L 7= C2C12 #fdic

GFP & R Vv AN EDOFKH T I A I Fe—@MEA L, &4 D GFP gl& & v o3

7E ZMIENIGBRIFERE &7, 77 X I Fo—@EE AR, BIIEEHC 24

Bl E LIGET O X T a0 4 FRLE v OFER K L. S50, &7 7

WA ZEBEMEE (BZ-X710, KEYENCE) T#iZ%, % L 7=, MIaNE1EZ.

JAEEALICHFIES 2 56 % C> N, MllNE & B~DRESIIEFRFEDL A% C

N, BB ICHEET A5G % C<N, 13 AERKICEET A ES® N & LCH%E

L. &t T 400 il FmEZFHAIL TENS DR ZEH LA L 72,
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(3—12) %/ L PCR fi#hr

~ U A7/ L DNA ik 3BRoff~v A0S v 7vd L < I uifsg

W v 7% 50 mM @ NaOH iAW IC g L, 95°C. 10 sy fEZMLEE L <l L

720 77 L DNA iR IZ, BEEL TR EN 77 4 ~—& PCR EETH

% KOD FX (TOYOBO) %)t & T, HIDEEFH7 % PCR kI X Y &

L. ¥iEL 72 DNA W 12 5 mg/l EtBr &6 L7z 2% 7 /70— A7 L ClRAIK

B L. EIMREREENT FAS-IVS 2 5 24 (Nippon Genetics) % F\»Cr[#RAL L 7=,

Hwi 774 ~—%fiek 1B I RT,

(3—13) IMFarsazxro v/ EEHIE

arFazxToyoiFEEIZEIAEICX2arFaxT0 v EIA ¥

v I+ (YK240, Yanaihara Institute) % Fi\>, iMark Microplate Absorbance Reader

(Bio-Rad) iC T, &atBHZEICHE - THIE L 72,

(3—14) mAEEHE

MBEE 1L, ~ 7 ARSI ICEEL L 7241 % F v < Glucose Pilot Blood

Glucose Monitoring System (Aventir Biotech) % > T, SiHHE ICHE - THIE L 7=,
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(3—15) DNA~A 7 a7 LA i@
DNA ~ A4 7 a7 L 4 @& B~ v ZPEIEM X 0 BREX U 72 & B i
Pt v 7o X 0 4 RNA il 2 3% L 72, 4 RNA il o —i % v <&y
v 7LD cDNA B ZFTE L, EEM RT-PCR ikxHWCTa v b u— 5T
(36B4, beta-actin) mMRNA FHE DOV~ A M OEHH/NE W &, GRMKO D
v TARETIL GR @ mRNA FEBIAME T LT3 Z & #fifr 18 HFfEE v
TABETIE GR EEMEL T (Fkbp5) @ mRNA I HR 4 BEEMIESY v~ 7
FEICHLEML T2 2 &2l L <. REBRE (%434 1C) D4 RNA i
Wy IAERBHNILTT =A%y 7Le LT DNA =4 27 LA @i &iTo
72 DNA ~ A4 7 u 7 L 4 fE#rix 3D-GENE (TORAY) % F|H L 7= 32 5Cfid it
(TORAY)IC X V1T o7z, AN ICHEEE 27" 37, 4 RNA fili i % Fi\» T cDNA % &
%, 2N EHMICT 512 aRNA 2 & LEOEEREZ AL 72, 3D-GENE (4
Y = DNA 5 v 7) IC#% aRNA BB % )G E &, IRHER TR ZHE, E&'L
720 RITIZ 1 0 TIT o 72, o N7z 2 F Al (rawdata) (3. #HIFH DNA %
ARy PLTWwhWwT v 7o aiz -y 277y F (BG) fis L.
raw data 2% BG +2SD Kiii D385 13, BH2S5E0 bl o 72BEF & LTk
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L7z, %72, GeneSymbol. Entrez ID, RefSeqID. Ensembl ID @ 7\ st (7
n—7) SRI LT, RO OV v T iconT, Bz Yy TRED BT O
729, BHED raw data D HRAEAS 50 1IC72 5 X 9 ICREEER L CHIEL 72, &
fmfA4 v buy—f@r (GO f##r) (X National Institute of Allergy and Infectious
Diseases (NIAID) I X - TRt N Tw b 7 — % X — X DAVID
(https://david.ncifcrf.gov) ZFIFH L CR#IT L 72, I FRIAANX—v D F T XX

— @B X e — k= 7% Rversion 3.5.1 1T X b fi#tr. fEXL 7=,

(3—16) JREARIENT
RS i AR AR 13 B UK P BRI S TR B AR U — v R ICRFE L
T. HE REERZER L 72, B oN-EARIZ, 2 RH e 2= (BZ-

X710) THIZ., &L 7=,

(3 —17) HateAnfdnT
HeatERIMRAT IC X Student t BE % 72, P fiE2% 0.05 Rilio &, #it
RHERNICHERE E Lz, Fl—EEBRNOEEEMRE 2 2 I EoBE& 1. Bonferroni
& (ERBN OB A ZNZENDOMEDHEKELZ a b a/NICEET Z)
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CXVMIEL 72 B2 7 7B XN 2 7 7 13, FEEFHERGE TR L 7,

O T, 0T IFRAR T R/MEZ R L. 58 % 58 3 WU fr, 46 Tk % 58

LPasrfz & Ly FEPNICE 2 Uorfs (thRfiE) 2R L 7e,
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H
W
gl
it
A

(4—1) BHAICEBIT2 AT 04 FhLEVZERERDOIKE

v b, =7 Z2&HIT GR 1FIZIETLTOMENIC BV TEBIFREHITD

bbd, —F/. ER. ARIZ. b b, =7 2 & HITZ DRBIIMEIR - LT E P —

HOMEF LT v IRZIEMHBRICIRE S T\ 5[37, 38], ¥ 2T, BAicE T2

GR & ER. AR DA Ot H 72 0 . BEEf A, S ik ic B

I} % GR. ER. AR ODFIH AL 7=, C2C12 &MlafHiRE L N~ 7 2 K

PRI 2 T, AT e A FPREEZ VOB 2V T A% v

Tay FECHN LA, 2viie—nLet LT, FIVRTz T avViEICEDY

FLAG @it F GR.FLAG fii&s~w A ER. &t F AR.GFP &t + AR % C2C12

gD L < 1% COS7 1B BHFRIA & & - Milei = 2 v, 2B EROFE LR

TLEz26N5, ~98kDa (GR) . ~66kDa (ER) . ~110kDa (AR) v F#

fERR L7z (FRR 1A) o —75. BT ER Hifk. $T AR Hifk<ix EECLASMC & JEFS

D LR v 7 EMR 28 L Twd tEZON NV FREEGED &

N7z, ik, C2C12 M DM IZAME TIZ 7R\ [39], ASIFTF T, av e —nic
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C2C12 MifEtHE 2 Fv., ~ v A MEHEE &5 (BEIERT) 1510 % GR, ER X

AR DB A YT R Z Yy 7Tuy ViETHIT L2 2 A, ERBLUAR &2

LB Y FHRD b, BRAEEDFEELE O MM 1ZWIEC IR D o 72 (2

[X| 1B, C,D) , ER. AR ® mRNA HEH HHERL 72 (M 12) , Xic., =7 2%

MIcklT2 ER. AR DX VY RXIVBEFKMH Py T A XYy 7ay METHIT L7z, A

Aw vy AEMBRICE T 5 ER ORI, 75 - FUIR - AEiRE B s 7x & T

m KL B DR R ERE T B - - P T i K o 72, A R = v RIS

B 5 ER OB, KE K - AJERE A GEG TR <L R - Bcirhs

EC. - T3 &2 272, A 2A~v 2Z&Mk I 5 AR OFE X, AR -

ASERE B A @A CE <L K - Aic bR 7205 iF. BTl 7R VKD o 72,

A=y AGMMICE T 5 AR OFER I, FEHE - FFE LA - AGEhRE A sl

Tl EE - c RO, IF. BCTidMEr o7 (iR 2) . Lol

5. ER. AR & D ICHEMMRIC B W THED Ny FRRDLNTED, N Fov X

— VLT LI R BR b, AT TAANY T VMR ERART B AJRE

Vensdh 2., S, <45 DM A RO ISR RN AIIC I L < X b 36 it

bHMETH D,
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(4—2) AT v A FhrEVY2EKA GR BMEIEILIEMICS 2 2 28—

SR IFARIC 351 2 fiEbT

1) GC Iu&EMALY] (GRE) IKGFHIEEMELIERHICE 25 A vu sy v, TV

GR I L 2 Iz TREFAHGEHICE 22z A buFrveT vy Fury

DI T VI BT B Wl L7z, £3. GC 2 ER ¥ AR, T

APBT VYA GRE AR, TV Fus VA GR X ER OMIlENFRTEICS 2 2 #

. INOLDZEMARD GFP Fe & v o327 8% C2C12 I FEFL X & CHEHT L

77 b o x50 4 KR e vy Z2EELREICEWT, GRIZHIIEE IC% L

FIEL. GC LT X 5T 40 HRICIEIS K BABA~BAT L2, TR ey v

Ty Rrur VRO B IIZ T o7, ERIZ Y AV FIEFELE T C O BEATIC

fFAEL. WIho Y 7y P OPE S Z T md o 7. AR ISMIIREE 72235

ZICOEIE L. T ¥ Fu7r VAL 40 53 CT% {3 ~BITL 7225, GC T &

Fa s RO Z T 0072, T B GR, ER. AR OMIIENETEIL3Z

REFRNY 7Y FUNDFEERZZ T W ERHAL IR (K1A)
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XIT, C2C12 ffifdic GRE KfFMEL K — X —BIEFRIA T T A I V& —

EYEA L. GRE KIF MBS LIERIC G2 2 22 kT vy, Ty Fur v

DIER ZENT L 720 My 7 = 7 —E3EME I DEX ORBEKFIVICHEE S L, 1uM

THEKRET -7 (K1B) » —J/j. E2. 50DHT TlZ GRE K7L F— % —ii{s

TOFRFITI0OUM BEEIC L > ThFEINAro72 (K1B) , LER->T, &

Ml WwT, =2ty vy, 7y Faes7 vidEMTlE GR #iGtklbd &

3. 72 ER. AR WTFNDOZRAE D GRE IRIFHEIE GG IC T E L 5 2 i \nwC

EDBIREINT,

2) GCIRFHIEEIEMLERIcE 252 rur vy, Ty Fur vy o

XK, CC12 Mgz WL R—&X—T7 v 412k b GC IKIFEMEE

FHRHFBIcE 2322 buFr vy, Ty raeryrvoEEr@n L7~ (K 10) .

DEX DEERKEFEMEHICLFR— 2 —FHEEmnL. 5EEoz A tu sy vy LK

5uDHT FIALERIE DEX (RIFHEL H— 2 — ik % 2 2 RN & 7= 08, W APy

Hmsh R IIFR D SN o7- (M1C) » NAMGC THEarFaxTu vk

FHEDOL R — 2 —BIEFHRBFHEICE 2 3 5aDHT D2 [[ARE7 - 72 (X 1D),

I HIC, C2C12 Mifdic BT % GR EMEE T D GC IKkFHERIRICHE 25 = X b
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07y DOE % QRT-PCRIETHIT L7 2 A, aLvFaRTu /il Lo iEE
N7z GRIZMEIE 7 TH % Fkbps ©® mRNA HHFE I 2 by v opEsr
Z\F e o 7223, KIf15 @ mRNA FEIHFEE T = X b v i v Ciif] < 2 alpetk

BrEIns (K1E) , 2o fER» 6, fiffildicsnwc, = Xbueirv, 7

LIH

v Furvid GCRIFEDRFED GR IEHNELE FHRIRNOFFIHE L2525 5

AIRETEDS R E Tz,

(4—3) RMEKFIEIERICE T 2810 GR ¥R T v A FHALrE v OB

(E8

1) Bf&A7 GR I X 2K fHHIfHIICE 23 A b v EL L NT A b

TV X B IRHEGHIENC G 2 5 518 GR DR

RHRAE R % K3 GRMKO (BHAIFRH GRKO ~ v R) k1T 54

AN G2 2 = 2 b vy D8 % IR E 7 v & v TR L 72, 9 381

X ZDFER B XX GRMKO =7 Z1C sham b L < 13 OVX ZfEfr L. 1B D

TR buy v MEARS - JERS M, TR 24 BRI S L XA HER

% e & 272 (X 2A) . sham/OV X fEfiial R 13, B4R~ v 22kt L. GRmMKO
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YV ARLBEWTHREICKE L, PERE —EL Tw/z[25] (K 2B) ., BEEf & L O

v o AWEEIL. sham BECIHEERO 4 2~ 21 2458 L FesIc, B4R

<7 ZIZH L GRMKO =7 ZiCEH W THNL Tw/z[25] (K 2B) . —/. B

TlIA R GRMKO ~ 7 2 ZEFEHGEER X, A RATFEN~ T XD%EFRH

BRI ERICH LAE I3 2 23[25]. AL TR A AFER <y 2L A X

GRMKO =7 R IZB W Tt sham FHETIIEE LR E IR O N o7 (X 2B) ,

OVX fitifT% 2 M <. BRI KX N GRMKO =7 A D EEE T EWHIC

KL, ZoZftidz 2 besrvyoEHEGIcXoTRELZZE2 5, OVX

WXV A by VIBERETL, =Xty vEEH&KSICX W EEL 72

tEzZbNT (M2B) . OVX . BRI~ 2 DREIZEER D4 < A = IS HE

L 7= 23[40]. ZHICHF 2 T2 85y OREFUNERIZATIZE CIZH & 4Tl 7 b

272, —7F. GRMKO ~ 7 X Tl OVX 2 DAREREMIZT/NE WIS - 72 (X

2B) , BEEfis X e 7 AfEE X, AR oOVX Ik oMLty

VIEBICE o TEFOEALRHEELZDICHT L. GRMKO =7 ATl OVX I X %

EREMzAD b kd o7 (K2B) , BEEAGEGER IZEHEN <Y X

TlT OVX I X o TERE ORI %2 220 5 D H 77 - 7223, GRMKO =7 X2 Tl
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OVX IZX» THEIRHML Tz (K2B) ., HREHEEBEAENER, HFERIC
X OVX 3B % 52 %e > -7 (K 2B)

LLEA & B8 GR /v L - RERG R FAMETIC IZMEEER B V. A RIC ks
J 2B, IEEHFEEICECTEED GR LT X b u s v aSHAICHE L T

W5 RTREMED R T Tz,

2) BISW GREMELR TRIUCEG R 22 A by v o
() MR L AZE WM

Ric, BIEMICE T 5 GR HHEETRIUICEZ ST A s v oRg
BRRNTT 5 720, B4R S X O GRMKO ~ 7 21X L sham 3 L < 13 OVX %
MEfT#2. 24 Rl R 21T > <. NAM GC EFIC X 2 B#%A GR fEMEL -5
HoOFEICE 2 2NAMET R b a7 v OB % ET L 7=, 8748 GRmKO = v
AL I 24 R R X 0 IMBEEA A I T L2 (K13A) » HHIEER I
FEE-C AR O MPEEIC, OVX, T X Fusr v Ei&H GR FKIEMK T X
WE R 2 o7 (K3A) , 72, 8 ERHERICI Y, wiho~vy itk
WTHIMEarFaxTe VREIIAEIC LA L, BHERR B X RO
MiEarFaxsm VR, OVX, ‘BiEH GR FHEIK T E L 5 2 /0
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o772 (X 3B) ., L72235 T, sham . OVX Bf, ¥4I~ 2, GRMKO ¥ 7 &

DNICEBNTH, AESHERA ML X5 NC GC HWHEIN & # 2

b3z, EER B HE GREENEIR T TH % KIf15, Foxol, Foxo3, Ddit4 (REDD1),

Trim63 (MuRF1). Fbxo32 (Atroginl). Bnip3. Mapllc3a (LC3). Fkbp5 ® mRNA &

HITMEIC XL Y EZICEE X 1L, GRMKO Ti3Z2 oZ L8 13IEHE L7~ (K4),

KIf15. Foxol. Foxo3 ® mRNA DHfific X 25KE 13, OVX BECIEERE I/ X L

oTHY, —HOEKY GR EMEMLTORMEBMERI A v s VIEE O

BT 5ARetErRanz (K4) , ks, TRty voEbdEsiins

DEAICHE LR G5 2 b o7 (K5) ,

PE»SH, A A=Y RICEWT, MBI X 0 HE XN 5 FEA GR B

Bl FOFBICE, HRIA e 7 ViREORE 22T 385 FES 50

RETEDREINT, A bu 7 VDI ORFOEE S EET 2 MLENDH B L&

bz,

(i) ZAHEAR GC % v 7= fEt

METEA VAR Y, LPF v, L) v YR EFLE VY OEE)

5
EHI
U

5 RE R DL H), HIXMHREICE OLB R bl g I N Lrb

35



[41]. BRI < 7 21T sham b L < X OVX % ftifT. {REMEK GC TH % DEX
ZHEEDH 5 WITHEHBS L 2RO F&H GR IEER FRILOZLH) % gRT-PCR
5 CENT L 72, DEX % 5- 4 Fiffli2. B 45 GR IERYEIZFTH % Fkbps. KIf15,

Foxol, Foxo3 DERFFHUIHEZ M D 2 I IE 278 L 7228, OVX 1
ZN o OB FRILOLEHCH O 7B h 5 2 7> o 7= (KI6A) ., DEXE#H
HEOGE D FAKOERTH -7 (X6B) , Thbb, B GR ENELT
FHR DRI G 2 5 OVX DRYRD R LA GC %5 & Tl > Tz,
AREBICH 7240 AE GC TH % DEX i3 A F 2 27 v VI L2 AT
BE BN )Y FChHb72® GC—GR RicHG 2L AT Y —ER D
FHBP~A 7 INTCLEsAREELREDEZ L. RFETIZZ LAY 7

Y FEHOCT I XEREOHAEEM 222 L & L,

3) B GR IC X 2 RMIEHIEIC G 2 57 2 b AT v v O EE LT * b
AT 8\ T X B HUKHIEIC S 2 5 B GR OE
9N A 2 DBFAER I X T GRMKO ~ 7 212 sham & L < 1355 it

(ORX) #%fEfTL. HHEBAECHE LMIILZ (KTA)

36



ORX HiDMAEICEI L ¢, BER TR IC L 7225 GRMKO ¥V A D5
VPR >y 2 XY #E L 7 B 23[25]. ARFENTICH W2~y ABECiE, BpARl L
GRmMKO & THELRZE%ZRD A o7 (K TB)

ORX fitifT#% 2 <, ¥R I X U GRMKO v 7 R D fEEHE & 13 E I
IE N L7720, ORX ICK D EERT AP AT VIBEIXMET LZ2d0LEZH
7= (M 7B) ., BAER, GRMKO =7 2 & % 1T ORX I X B REZE{L % 32 72
-7 (M7B) .

v 7 AHERE, BHRoU < GRMKO ~ 7 A CHARI~y it L <
BN L 72 23[25] ORX D8 T B GRMKO 7 AT NICEWTHRED S
Nixho7z (K7B) . 7. BEKAGKEHERZ, BEMN <Y X Tld ORX IC
L FHIET L, BEROAI < GRMKO ~ v 2 TIdHfER ~ v 2 kb L #FIHIC
T L72d DD[25]. GRMKO =7 ZI12E1F % ORX DEIRIZDTHTH - 7= (X
7B) . BHEMEEEER, FEEIZIER, GRMKO v 7 XL H ORX I X

> TRAT B lESRD bk (KTB) .

LEX Y. =7 2R L v OG5 13 A GR &b ICHERT
v A FARE Y PR ORMETICBIS L. mE I AEH 25 E S 5 alRetE
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BRI, £7-. GR OEMNERLETRIFRFAAICHERT o 4 Fhre v 2EE5

T2 A[HEME bR I, BRSPS DA A GR. ER. AR DM AMEHIC X o

THE X T HRIFALIFTE2bDE VR 5, LoarL, —77 T, TERMERR

ETVIIMEHE DO R T L T cE 3, BEAIICE T 5 ER, AR DItz H o

2 X DEEICH S 22T 5 720 LT oMET 217 - 77,

(4 —4) BAELEFRIICG 2 208 s LU, B GREER 17

BRic5 2 2 D2

av b — =R ERHBEERETALTH S GRMKO =7 X% Hwn

THWH DNA~A 70T L AN ZiTw, BT 7 Vv X2 ) 7 b —=LD Rk

O $EIE GRAZHNER FRIICE 2 2 MO B 2 RET L 72, & 6 ic, BiEATR

HEER, ARBIXUZENH L GR DX TN KO =7 2 &R L <., MR

PLAMY AV VG HeSic, RHEBUC S 2 5 8181 GR & ER B X MEIE

GR & AR L DM AEERH 2T 52 & & L7z,

1) B8 m T REICG 2 3D E
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20 SEEHERE D GRTIf 3 X NGRMKO = w7 2 % 4 IR L < 13 18 Wit

BRI L, BEEmEERR ~ 70 XD F L 7242 RNA ik % v

DNA ~4 7 a7 L A&7 > 7=, 4 Rl 3 EERERT OB R E D2 2K

W 270 DMEL L, 18 Rt R IZ AR L =i X 2 &I HRNEME: GC

REZ FAIE2 2L 2HIE LTHERD 2L {172 72[25], it nlaECcdH - 7=

20193 EIE T DRI AR —Vv 2 7 T AR —FHT L, e —bF=yv Z72ERKL 7=,

GRfif =7 A TP A P L RICX > TH L DEBIETORENPEZNLLZNS D

13 & A YD GRMKO TIZHEL Tz (K8A) » 2N DEMLTFHREAZ{LDL

M@ < BEA O GREELE T & T\ (K 8B. fili % 2) .

F7o. ZNOOBIETHEICIE, Bz T4 Y b ey —f@ir (GO ) 1Tk - T,

TEH MR ICB D 2 L B OEERE R ARG I T (iek 2) . —/7 T,

HEDOHEIC Db 0T, —EHOELR T DORBICIIW S 2 m MM STFAEL 7

(X1 8A,B) o % Z T, GRfIf 58X INGRMKO ¥V 2D % v 7AW THMA

T FVEDE S T 17780 B T2 HW T, A RDOFHELX X i, A 2D

FHEZ Y @R L2, 3 X, GRf, GRMKO 123\ T A R MBI

BRLTw 2B, A AEMICERL Cw 2 il L. Zh oo~y

MEERLZ (K9A B, £1. 2) ., ZOFE, BRHICE WX, @HEET T
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T, A RERLICHE L T 28 A RBELICHEB L T 28 {5 FHEP AR

THZL. B GR OFMICX>TENLD L N— Y —PHEFICEE)T 5

ZenHL Lo (K9AB) .

2) B GR EINEE THBIC 5 2 3 kO

DNA ¥4 7 a7 L A i z{To-8EFD 5 b, BADO GR EH&E

o1 Cd % Fkbp5, KIf15, Trim63. Ddit4, Foxol, Fbxo32 5% 18 Rift] it

BICE VAZICHEEIN, GRMKO Tl Z DFERERH L T2, 504

LIl 133D b d o7 (K 10B) , % T T, ‘BI&WIC B\ CHBLIC MR

R AT 5RAD GR BB TOFELZMEE L. GRf ICH T 18 FifEitE

®IC 15 U LD LR 22U RN 28572 L7z, 2D 55,

GRf/f IC BT % 18 Rl &t D BEE T-FHEHEL . GRMKO I3k % 18 KFfElfif

DEBGETRIABOBOBD 15FU ED L IF 21U ECH - -85 % GRIE

B TEME ER L2 (K11, £3, 4) , MEEXVETRTELEHIT, £

NODREBAZ—v I ITRAZ—fRITL T — b=y 7TRINL 72 ([K11C) ,

Z DFER. GRARHNE(ZFfiic i3, M@ OBR O FEST 52—/ T, £ X

AAE R FERN B TOFET A2 L, ARICHKL A R GR EELRT
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fEffinne v & R Eing: (M1, £3, 4) . F 2AFEERNZEET GR R

BT Db, BEFELRE o BIEFL LT, 7 v Fad VIRIF R 5EE

B 5.4 585 CTH 5 Eda2r. Na-K-Cl gk ic B4 3 Slcl2a2. G & v«

3

7 HRIIZ AR & Elmo/Dock &R & D AMEMIC X 5 A2 iflamt & i B 5

4% Elmo2. GR DHHIDIENEEFTCH VA — b+ 7 7 ¥V —B#EELETFTH 5

Bnipd e & 3&Th T/ (83) . 7. A AFFEN R EEA) GR ZHE LT

ELT,EAEPLA Y P =V EAKRE LTHILNTW S Trpm8, & b TOME &

AR 28 O R L BEEE 4 2 Olfr64l = Vmnlrl9. fglifE< 7 o v CoA L%

FAEIT % Acotl, v & I v DKM CafiAEHEMR T CTH S S100g. fiy A b

074 —DRKEBLEFCTHEYAINE T 4 VEBEFORTITA v ITHFD—

D Zranbl 2 ¥R EENT W (R4 o

T bIT, GRIEMEIR i 2 GO b Icfl L, AERBEEEL D 6

N7=GOT7 /) F—aviuk5~141CE & 8 7-,GO fi#H 1 Amino acid transport,

autophagy. cell cycle. cellular response to dexamethasone stimulus. cellular response

to starvation. negative/positive regulation of apoptotic process. protein ubiquitination,

reactive oxygen species metabolic process. response to hypoxia 7z & %Z Z Lo & L 7z

BEFI O GR BEBEICE #4232 GO 7/ 7 —> a vIidiffic s\ L <wiz, —J5., A
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2R GO 7/ 57— a v & LT, brown fat cell differentiation. cell cycle

arrest, positive regulation of insulin secretion, Ras protein signal transduction, response

to electrical stimulus involved in regulation of muscle adaptation 2332% b7z, A &

D GR EREMLTICEH L7453, circadian rhythm, lymphocyte homeostasis.

xenophagy. cellular response to glucose stimulus. response to endoplasmic reticulum

stress. positive regulation of defense response to virus by host. cellular zinc ion

homeostasis. skeletal muscle cell differentiation. regulation of the force of heart

contraction, regulation of epidermal cell differentiation 25382 & 17z,

(4—5) KHBOERICE 2 58K GR BXUHEAT o4 FELEVRZE

ho8 Lz DM AFH

FRAHRDZERICE 2 28K GR BX AT v A4 FhrE®vZEHEK

DELRZHEICBWTHL T 2 2 & 2 HIC, Mo B RP ERKO

<7 2 (ERMKO) . BEIIERN ARKO =7 2 (ARMKO) . 7 b NICEI&AD

K51 ERGR £ 7' v KO =7 2 (ERGRmMKO) . BH&M4F £ ARGR £ 7L KO

<7 Z (ARGRMKO) Z{ERL 7=,
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GRmMKO., ERMKO, ARmMKO., ERGRmMKO, ARGRMKO lZ\WF i b %4

DEZRRBELTHED I LoxP BAHZ L2 s 7V AV 2=y I~ R e H

T AEE R M ICFIL S % human skeletal muscle actin (Actal)i# {1 7' 1 & — % —{K

FHEIC Cre VaveF—¥2RHTEII I VAV 22y 72U AR E 4T

MEICER L 72, &~ v A& ICE 1T % GR, ER. AR DB THIAE T qRT-

PCR 7% Tt L 72 GRMKO. ERMKO. ARMKO. ERGRMKO. ARGRmMKO \»¢

NICBEBWTH, BRBICEWT KO INEZREELTFORPET L2 I

TRTIEZr o7 (K12) , £/, BRHICEIT 3 GR EIETD KO Itk

DZ B F ORI EL 5 2 7 h > 7205, EREIEFD KO I AR E&

FORBEZINZ ¥, AR BET D KO I3 ER B F ORI 2N X & 2 #H[h 2

Hotz (K12) , b, HETIE, A A THEXEFELTFORBESKE 2o

72 (M12) ., M13ICX TN KO =7 2R &2 a2 AREERTH W KO =7 2Dk

Hh#% GRIfF DFER L L QIR L2 WTND T ZADIKED FANAZ LD

RKEDro7, O, GRMKO #* &3 GRfif I LIKES KX 205 72,

GRMKO X R & GRf/f D], A A X A& I GRfIf & ERMKO OiciE. ZI13E8

D oNED o7, ARMKO F 1% GRf/f iICH LIAEDL/NE 22572, GRMKO &

ERGRMKO ICi3A R AR L b ILEITRD bN7av>7-, ARGRMKO # R I%

43



GRMKO A X icl LAAREZ/NE <, ARMKO X Y KX 2572, ARGRMKO X &

IZ GRMKO *° ARMKO ¢ Z %D x> 7=,

14 1T 20 B DK~ 7 2 DIRE R b NICHEREE %2 fi#T L 72555

AFLOTRLE, WTFNO-Y RICBNWTDH, A R34 RICH UIAE, KL

HEDITNI o724 A GRMKO TIIEEHGE » .GRI/FICH L AEE IR L .

HEMEHEREIZHAD L TW722525], X ZATIEEN6DZITZ L Do 7z,

ERmMKO DffER T, MM & i, ERFF It LIHEIER T3 2L 2372 2> o 72 25,

v T AIEEMmL ., KERPUSERR XA L. ERGRMKO TlIWEFn b #imL T

72 ARMKO DPUfEATEE X, MMt & b ARFF Itk LA 2372 2> o 72 28,

ARGRMKO T3 L C\w7-, A AD ARMKO D&[efiE e 1TBFHRE » ARf/f

I LEIR L. ARGRMKO & [AIBRICETR L T\ 72, ERMKO DGR E & 1 Mk

& ERfIFICH LIS L. ERGRMKO 1B WT i, A AT L T 238, A

2NN B A[RETE S RE X -, ARMKO O A fgliER 1. ARffICH LA

ZCHIMER. X R CRHMER 27 L7225, ARGRMKO Tl MERE & & 1AM

[AlZR L7, —J/7C ARmKO DfgtflliEE 1, MMt e b IicHnEm z2mnm L7

23, 4 2 ARGRmMKO TIIHMIZEED b 7 - 7= (X 14) ., ¥ 15 I GRmKO.

ARMKO. ARGRmMKO. ERMKO. ERGRMKO I X 3= 2K % T &
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7zo Tr¥. BIEH HE REMMERICH VT, BHA ER. ARKO. H1%# ERGR.

ARGR X7V KO ICX 2L s Z 3t & b il ooz (F— &

RET)
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AWFFECiE, R OUEREEE 2 o2 Ic T 7201, (Rl D

O BIFICHEEH. e EFENICBI S5 % GC-GR & LA T v 4 F % vl

Rz THITAMusV-ER, T Fua”7 v-AR % EDHEERICERL T

Mrl7-. ke LT, RHBAERERKTETLTH S GRMKO ¥ 7 RiTHBWT

Z DR EZTR L 22T v 2 W2, BfICEIT5 GR & ERD LI GR

EARDEXTNKO T RZERLL CTRNT L 72 iR CH 5,

1, GCHEEMERMBLETRRICGZ AT v PRV ORE

M XV FEEI N EHA GR BB FHRHICEWT, —H D&

BT 12 OVX IC & b 2 o RBFHE LI S pAlREMEA R S e (BM4) o AT

FEICE VTN L 72 GR ERER B © B g i BALBEER D A TlE d

503, OVX 1T X o TEAL % 32 \F 7=18 6 T I3 EEZE W & & 12, Foxol. Foxo3. KIf15

R DB RTFTH B, LrL. GRZED-INSDUERFDIER & 7 - T

V>3 Fbxo32, Trim63. Ddit4. Bnip3. Mapllc3a DFIH L OVX DE A 3% 1) 7,

OVX DFZZEE D GR. Foxol. Foxo3. KIfI5 IC X > T~ A7 I N/-0[EeEndH %,
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W X Bl 2T KIFS O et — % =i T & b r s v RS RS (ERE)
DIFEERTRB I N TS Z L[42]. GR & ER ZA D84 F = THERF & 7n
272 b BEEANEEeHICHHAH Al Z 3 5 2 b REnTni T L
[27,43], 72 &, TRE—Z—L_LBHL0VET Y 4T 4 v 7 i b RH
LB BEDRH S 9, GR & AR HIC b kA B AMERERE O A ED R I TEh
D [30]. A OHENER%Z X 0 FICHT T 2 2 L RS HROMEL Z 2 b0

7",,-
~o

2, BB FREICE T 512 L GR

BUERICE % B U BREE TR & — v 0% QI3 MR TH Y |
EAGEH2EB B X X v BHiFE, A F—REoFRRREE L LT
IR CTH S L 2E2 2L TbLbOTCHEHNNREREEZONZ (X 8) ,
BRIl L. Bl Z E I EOBE Llfds TH 2 Z & 2B s 2 B OWmE
D& FFEERLE Y EEDHA R HEORBIEERTD H 5 2 Lo, HFF
R RRE S 2T LBRTER DS LR\ N[44, 45], —J7T. BIEIC S M
A H T 2BIETHBEL 72, BEHIOEKA GR HIEE L LCHbN T
% Bnip3 A AFRERN BT TH AR R IND 2L, HEEICEHL
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TN ERR COEERBEREROMEDO—2TH S 5, BBHEPHIIIC

(IR PEFE DS PAE L AR & A TRERCe = 4 v F — SR b 570 2 TR

DR XN TEHY[16, 46]. TN o DB T DREEEINERE D b HHA D12 53

X229 Lk, &2 T, M GR ENERLE T ITE T, Mgt do &

fLrifid. A—tr 77y = avxF AL 7 I/ BREE, EVERREMEICH, (K

WFRIGE S 7 b — o R, A o (CBEE R T e &8 FE & . B8

GR 2> ik D (AR, MINESE - D LFHET ISR I Tw 2 2 235 A

rolz, —7C. A RAKENZ: GRIBMEEFREE LT, aEsiEb,. 4 v x

Y v orubif, EARIBUCE S FE T 4, A ARFERI 7 GR BEEME AL L

T, BIH Y X oG08 U v osERETEL MR FH. ER X P L RISE, A LA

it 7 ERRIE I Nz,  FEERTICEBTA NS v R2 ) 7 —2oWEICH

2T, TANF UL RIEINE, A P LRSS, it tics T s EEdE

P RBEL~LVCHETE T 3 [REE2 R S, Z DR 5 b BEALEL T

FEHAFA B O PEFAEMTITITEIE T H 5[46-48], & 2 T, KT BT 3 PHRER ORI

FEEHEMD A =R LD—D2L LCITA MY VY RZICES FSH FREZ/HL

72T GRETEHAL 23 RIA & 7 2 AlHEMEDSHH & 221 3 72 E[29, 49]. GR il il %

AT v A ARG R O AR 25 B A LA D fidids 1< 35 T b AFEAY
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EREZAT LI RINTE Y, S& UKD B 7 & 325 o G o B

fRICTANT T 20 AR ZEHT 2 0823 H 5 5,

3, HIEMIAT v A4 FRERE N L 7z A

GRmKO (MR & D ICHIIER % 23 % 23, Z DAL, F1&A ERGR &
7L KO 2B ARGR £ 74 KO ics T b X, BAics T3 GR
EERDHLCIZGR & AR DEFRZEDMHAEMIZ. BRMBICKE LgE 2 52 7%
WHEEE D EZ bz (K 14) . BlZE, 7 v Fua sy vIidBismaFEiEH 2
BT 5 LPHILNTWEA, 25D ARKO TIIIUEFHEMIED T2 H DD,
BRI ARKO TIXPUATEICK & B L3 7e\729[18,21-23]. 7T v F &
7 FVURERAILSN D AR IC/ER L CEARATE 2 35 L T B ATREME AR IR
INTEHEY, KHFEBEEFFE LRV, L2 LA, fiZEiEd 2 Idmibkz
REZE 2 L5 KA TICBWT, BEMIcETs oD AT 04 FRAENR
BED XS RMEERERL, &0 X5 IR EE 21T 5 2% fif
M35 L IZEEARELEZ N, SHBOELRDENBMBELEZ b,

AREAZVERG & T 2 RFEiEE X, 4 X ARMKO TIZBER DU < AR/
I U 8 23588 5 11[21-23,50]. ARGR X 7L KO IZ X - T b PUEfH <
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H b5 &S R EEA GRKO I X 2 B ERINIZED b g, 2EfiE GR I

L AR MERLICE S ik ch s e E2oN7- (K14) » AR DX Vo3 7 EF

REFaBEHTtEdw I ePHonTEY, FAT [ FXAKRBIHEY Z DI

TEALIRTEDS, HEFEICZ LD THETH L Z LR TilEeEXbNT, Lz

N5 T . GRMKO ICB T AMHIERBIER . A RICH L TARAT/N NI o5 ERD .

ER & % 3 AR DB BERLEHAVIRESZE 2 52 T3 a[BEEREH Y, 2D

Al 2 TS 2 2 L R SROEEGFEL W2 5,

H &g ERATICEY L. GRMKO 1< 3\ T MERE & b I igliE 233

3525, ERGR £ 7V KO =7 2D X RICHEWT Z DEMAID T 2 aJBEM: 2357

I (M14) ., $abb, B8 GR il & 3 2 fi— e CHhER

ICEE ER DMl 2 DgBE % 52 T B[RS ZE Z b NTe A ADRIT I D

WHWRBBED N2 i, HlziE. ZoFKH ER OEFciRmMb =X b usr v

BENKELSEELLGZ CWAHEENERH D, &2 ERGR X7V KO =7 & I(C

TR w7y EERE LEEOEEZLZMEITT 5 C & o &id. B—Mr—Eli

RBSER ICEHE T 2MERT 04 PRAEVEZREL AT LOEZYE 2 % T,

HHTH 5 AlREM 2 E 2 6 iz,
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ZD—)T, BRHICEIT 3 ER® AR IZFDELGFRILVICE

WTH A i 22T B AREE I RR I N B 7 & R LIC G 2 B X

T4 FFRALEY—ZT a4 FRLEVZEEGIESRORE T LYIEE L /-

PIEICHEBBEN o8 CH 5 Z e pimRINT, £, BHPICHELRLE LS

A X5 phytoestrogen DFZEZ RN T 2 LELRH 275 EOFREDBHO 2217 o

fo
Co

GR. ER. AR Wb EHkE X M Ic ERE R KT TH 3 5.

TR 71 A4 F v iR AR O e 2 i RE D &R, BIHITE)., 4T

IR, HPE, BIERRREDBR R ED XA IV I TRAF I v JICEET 258 F

3%, GC-GR Hillffll % Iz A mMEfFIic HHDKEI 2 H L, —EEICE D BigIc

INTVE, LEB>T AR TIA 7AT =V ICBWTEHTIHRTe A F

FE VHERICK B XA F 2y 7B E GC-GR & 2SKEBUCHIE L o

D, /T, AR LTLEAREAEZMR L T s RS Z 2 oM, Th

5 DHIHAR DT v ZD BT, IREDORIED 2 W IIREDO MR ICERT 2 &

F 2 o, AR X015 o N7 R 1T PRHH R D M= 1 A A O St & 7x

e b, ARG OREIM iRk ICT S T 2 ARtk R E v,
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F&—@4EEA L, GFP-hGR., GFP-hER. GFP-hARZ%@H|FIF X, HM;EREH
TARSMEEEZIC. £100 nNMOTR FZ¥F—)b (E2) . baT E RATFRAMRT
Ay (5aDHT) . 7Y X% (DEX) & % W idvehicle (T &/ —IL) T40%H
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X —BIZFHIEZT 7 X I R TH5p2xGRE-Luciferasex —@MEA L, KU HV K
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<0.01.
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1205 E% . E, C2RIETALIE ICCORE I L TARRIZ ICHEAEINL., &
SMIRT-PCRIEICL Y BI=FRIREZ N L 7=, n=3, mean*SEM, * P<0.01 vs
0 nM CORT, T P<0.01.
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PREEHERR (OVX) B L < lZshamFfiiL. 2BEERER (Fed) TEHBE®ICEREN
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WE&{T>72. WTBELUGRMKO~Y 7 XZEEDMTRIAE, MEIRKAFAE, FEEE. &F
B, BhEE%x <L (WInd BARERE) ., n=4~8, meantSEM, * P<
0.025 . Gas, gastrocnemius muscle; Sol, soleus muscle; rWAT, retroperitoneal
white adipose tissue; iBAT, intrascapular brown adipose tissue.
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WT, sham, fedBfD{EZ1& L7 BIHE TR L 7o n=3~4, mean=SEM, * £<0.25. ND, not
determined.
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B) ¥ AHEERH & ) 2RNAZ #H L TcDNAZ F@EE, EEMRT-PCRIC X Y mRNAZIR

EXAFE L, BAEEEFD Y FO—ILEETTH %>36B40)mRNA%¥E£’CI%E L7-E%.
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n=3, mean =SEM, * P <0.25.
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A B) 9B A X DEFAR (WT) . GRmKOY 7 X #28MDIB{LEABT#. ORXH L < I
shamFfii L. 2BHEABRICEBEENT Lz, &~ 7 ADMEIHKAE, BIFEE. 1B
. REBEERH. &, FoEE%R L7, n=6-7, mean=SEM, * P<0.25 . Gas,
gastrocnemius muscle; Sol, soleus muscle; rWAT, retroperitoneal white adipose
tissue; iBAT, intrascapular brown adipose tissue.
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ElZay b A—ILBEFTH Bbeta-actin OmMRNAKIZE T L 7-{B% . GRf/fF X ®DmRNA

%(ﬁ%%l)& L7ABHE TR L7z n=3~4, mean£SEM, * P<0.01 (vs GRf/f) ,+P<0.05
vs male
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RIPA buffer iR EAEL, &10 ugrAWTYIRAZ 70y NEEIT> T2,
JY bAR—JLE LTC2CI2MMAE DRI &z FRFIC3KE) L 7=, REDIFER® L < [ZAR
DNy REHEININDTFEE EHITRT, M., muscle; WAT, white adipose tissue.

B) X 27 ARMHICH T BER, ARD X /X BHIF © ZHEHE 0 BRI & SR (2
RIPA buffer iR EAEL, &10 ugrAWTYIRAZ 70y NEEIT> T2,
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F1. BEEERICBVWTHREMICEE L TWBEEF

symbol description GRf/f Male vs Female
Odcl ornithine decarboxylase, structural 1 187.040041
Tubbb tubulin, beta 5 class | 59.86323734
Eif2s3y eukaryotic translation initiation factor 2, subunit 3, structural gene Y-linked 35.31922346
Sultlel sulfotransferase family 1E, member 1 22.29365772
Camp cathelicidin antimicrobial peptide 19.55356748
Abhdb abhydrolase domain containing 5 17.99743008
Amdl S-adenosylmethionine decarboxylase 1 10.15410603
Pzp pregnancy zone protein 9.943829856
1700001022Rik RIKEN cDNA 1700001022 gene 9.487620177
Serpinald serine (or cysteine) peptidase inhibitor, clade A, member 1D 9.034575227
Serpinale serine (or cysteine) peptidase inhibitor, clade A, member 1E 7.917709255
Actr3b ARP3 actin-related protein 3B 7.815216825
8430426J06Rik RIKEN cDNA 8430426J06 gene 7.612113016
Ngp neutrophilic granule protein 7.071180131
Nek5 NIMA (never in mitosis gene a)-related expressed kinase 5 6.97370099
Slc27a2 solute carrier family 27 (fatty acid transporter), member 2 6.891209604
Serpinalc serine (or cysteine) peptidase inhibitor, clade A, member 1C 6.824470137
Serpina3k serine (or cysteine) peptidase inhibitor, clade A, member 3K 6.776882526
Ugt2b38 UDP glucuronosyltransferase 2 family, polypeptide B38 6.533177291
Sdsl serine dehydratase-like 6.409583114
Ttr transthyretin 6.339372116
Apoal apolipoprotein A-l 6.331625008
Fscn2 fascin actin-bundling protein 2 6.295501797
Ugt2bb UDP glucuronosyltransferase 2 family, polypeptide B5 6.242061064
Bglap3 bone gamma-carboxyglutamate protein 3 5.880085414
Ddx3y DEAD (Asp-Glu-Ala-Asp) box polypeptide 3, Y-linked 5.275629213
Chil3 chitinase-like 3 5.240003341
Serpine3 serpin peptidase inhibitor, clade E (nexin, plasminogen activator inhibitor

type 1), member 3 5.200583844
42615 septin 2 5.003489341
Apoa2 apolipoprotein A-lI 4.781634691
Ltf lactotransferrin 4.652542339
Ge group specific component 4.625971475
Nppc natriuretic peptide type C 456286937
Olfr320 olfactory receptor 320 4561680014
Fgg fibrinogen gamma chain 4.410054141
Cyp4all cytochrome P450, family 4, subfamily a, polypeptide 10 4.349488351
Tdo2 tryptophan 2,3-dioxygenase 4.253602409
Alb albumin 4.21986586
Urah urate (5-hydroxyiso-) hydrolase 4.149712636
Cyplbl cytochrome P450, family 1, subfamily b, polypeptide 1 4.112604819
Nmrk2 nicotinamide riboside kinase 2 4.073490812
Smox spermine oxidase 4.064854878
Cyp3adla cytochrome P450, family 3, subfamily a, polypeptide 41A 4.007434297
Lyzl4 lysozyme-like 4 4.004828867
Hpd 4-hydroxyphenylpyruvic acid dioxygenase 3.995564734
Ly6gbd lymphocyte antigen 6 complex, locus G6D 3.90838766
Prdm10 PR domain containing 10 3.779121929
Kenfl potassium voltage-gated channel, subfamily F, member 1 3.752654435




F1. BEEERICBVWTHREMICEE L TWBEEF

symbol description GRf/f Male vs Female
Dnasel deoxyribonuclease | 3.740345018
Cyp2c29 cytochrome P450, family 2, subfamily ¢, polypeptide 29 3.706323579
Fbpl fructose bisphosphatase 1 3.679463027
Olfr1263 olfactory receptor 1263 3.672251196
Slc30a2 solute carrier family 30 (zinc transporter), member 2 3.639883121
Olfr309 olfactory receptor 309 3.559417936
Argl arginase, liver 3.519990378
Nnat neuronatin 3.516969409
Ahsg alpha-2-HS-glycoprotein 3.443931347
Slchla solute carrier family 51, alpha subunit 3.404072589
Fam132b family with sequence similarity 132, member B 3.35374534
Slc2a3 solute carrier family 2 (facilitated glucose transporter), member 3 3.321412551
Gm15470 predicted gene 15470 3.319716708
Gm853 predicted gene 853 3.217518947
Stab2 stabilin 2 3.201121552
Cfap57 cilia and flagella associated protein 57 3.199483777
Vmn1r192 vomeronasal 1 receptor 192 3.187365704
Uox urate oxidase 3.147455791
Ceslc carboxylesterase 1C 3.132376883
Tmemll4 transmembrane protein 114 3.124392659
Spdya speedy/RINGO cell cycle regulator family, member A 3.089882982
Apon apolipoprotein N 3.077706232
Vmn2r26 vomeronasal 2, receptor 26 3.075644279
Cdbp complement component 4 binding protein 3.072678093
Gsta3 glutathione S-transferase, alpha 3 3.069567272
Hoxc8 homeobox C8 3.064725078
Map3Kk7 mitogen-activated protein kinase kinase kinase 7 3.048214889
Abhdl abhydrolase domain containing 1 3.038049368
Myb myeloblastosis oncogene 3.035721181
Usp22 ubiquitin specific peptidase 22 2.965636973
Gmb5893 predicted gene 5893 2.963767788
Apoh apolipoprotein H 2.95428696
Wnt7a wingless-type MMTYV integration site family, member 7A 2.94362759
Cyp4ald cytochrome P450, family 4, subfamily a, polypeptide 14 2.933832724
Cypla? cytochrome P450, family 1, subfamily a, polypeptide 2 2.925420536
A630001G21Rik RIKEN cDNA A630001G21 gene 2.879776188
Olfr1120 olfactory receptor 1120 2.867114785
F7 coagulation factor VII 2.843678031
Gmb5885 predicted gene 5885 2.831112515
Olfr791 olfactory receptor 791 2.822757165
S100a8 5100 calcium binding protein A8 (calgranulin A) 2.812186263
Setx senataxin 2.797987275
Snx25 sorting nexin 25 2.781890743
Fos FBJ osteosarcoma oncogene 2.776193925
Etnppl ethanolamine phosphate phospholyase 2.773052004
Fgll fibrinogen-like protein 1 2.760153008
Rap2b RAP2B, member of RAS oncogene family 2.756944039




F1. BEEERICBVWTHREMICEE L TWBEEF

symbol description GRf/f Male vs Female
Tmem37 transmembrane protein 37 2.747143211
Gm9945 predicted gene 9945 2.738633263
Odf312 outer dense fiber of sperm tails 3-like 2 2.737030244
Thap8 THAP domain containing 8 2.7136923292
Fga fibrinogen alpha chain 2.728775205
Fetub fetuin beta 2.709276175
Nckapb NCK-associated protein 5 2.703177957
Ponl paraoxonase 1 2.689910975
Timd2 T cell immunoglobulin and mucin domain containing 2 2.689038027
Fabpl fatty acid binding protein 1, liver 2.686019072
Azgpl alpha-2-glycoprotein 1, zinc 2.670027559
Itprl inositol 1,4,5-trisphosphate receptor 1 2.665025893
Tusch tumor suppressor candidate 5 2.655692088
Cdb5 CD5 antigen 2.648128209
Khdc3 KH domain containing 3, subcortical maternal complex member 2.643307241
LOC102634835 uncharacterized LOC102634835 2.634986441
Hpx hemopexin 2.626216777
Sult2a8 sulfotransferase family 2A, dehydroepiandrosterone (DHEA)-preferring,

member 8 2.617181568
Mcm10 minichromosome maintenance 10 replication initiation factor 2.592302582
Speer4f2 spermatogenesis associated glutamate (E)-rich protein 42 2.592204028
Sptbn4 spectrin beta, non-erythrocytic 4 258711711
Olfr1219 olfactory receptor 1219 2.583944921
Chrnal cholinergic receptor, nicotinic, alpha polypeptide 1 (muscle) 2.582415358
Crip3 cysteine-rich protein 3 2.568476875
Ifi2712b interferon, alpha-inducible protein 27 like 2B 2.556816216
Ccdcl72 coiled-coil domain containing 172 2.5652841696
Zfp710 zinc finger protein 710 2.54547101
Aff3 AF4/FMR2 family, member 3 2.542561304
OIfr1010 olfactory receptor 1010 2.541815928
Cyp2al2 cytochrome P450, family 2, subfamily a, polypeptide 12 2.527979055
Apoab apolipoprotein A-V 2.526769495
Upk3b uroplakin 3B 2.516700486
Bhmt betaine-homocysteine methyltransferase 2.513984969
Kdelr3 KDEL (Lys-Asp-Glu-Leu) endoplasmic reticulum protein retention receptor 3 2.509931695
117re interleukin 17 receptor E 2.503067032
Vmn1r36 vomeronasal 1 receptor 36 2.488916202
Gprl4l G protein-coupled receptor 141 2.478310606
Plpprb phospholipid phosphatase related 5 2.474430694
Lep leptin 2.467308448
Eif4a3 eukaryotic translation initiation factor 4A3 2.456855895
Fut7 fucosyltransferase 7 2.454129638
Olfr76 olfactory receptor 76 2.438792591
Apoc4 apolipoprotein C-1V 2.427226302
Cacnala calcium channel, voltage-dependent, P/Q type, alpha 1A subunit 2.424739324
Gon4l gon-4-like (C.elegans) 2.42086574
Gm10024 predicted gene 10024 2.42051061




F1. BEEERICBVWTHREMICEE L TWBEEF

symbol description GRf/f Male vs Female
Kif4-ps kinesin family member 4, pseudogene 2416171572
Hspala heat shock protein 1A 2.413309683
Cenpl centromere protein L 2.407903498
Mrgprb3 MAS-related GPR, member B3 2.405399265
Zich zinc finger protein of the cerebellum 5 2.398364243
Baalc brain and acute leukemia, cytoplasmic 2.369206023
Nek6 NIMA (never in mitosis gene a)-related expressed kinase 6 2.358797534
St3b STT3, subunit of the oligosaccharyltransferase complex, homolog B (S.

cerevisiae) 2.354756418
Pip prolactin induced protein 2.351638238
Anxa8 annexin A8 2.342948879
Smim6 small integral membrane protein 6 2.332268745
Krtapll-1 keratin associated protein 11-1 2.325685568
Platr26 pluripotency associated transcript 26 2.322578474
BC049702 cDNA sequence BC049702 2.310918143
9930012K11Rik RIKEN cDNA 9930012K11 gene 2.306161786
Irx3 Iroquois related homeobox 3 2.303278315
Olfr31 olfactory receptor 31 2.295933929
Svsl seminal vesicle secretory protein 1 2.291305643
lghv2-4 immunoglobulin heavy variable V2-4 2.284662775
Fanca Fanconi anemia, complementation group A 2.283080742
Abcgh ATP-binding cassette, sub-family G (WHITE), member 5 2.281781322
Acsml acyl-CoA synthetase medium-chain family member 1 2.281494384
Hp haptoglobin 2.279246899
IsI2 insulin related protein 2 (islet 2) 2.278711253
Thegl theg spermatid protein like 2.269671165
Penk preproenkephalin 2.26888565
Gek glucokinase 2.266174887
Sly Sycp3 like Y-linked 2.264015521
Sh2d3c SH2 domain containing 3C 2.260195876
Ssxbl synovial sarcoma, X member B, breakpoint 1 2.259482031
Elmod1 ELMO/CED-12 domain containing 1 2.254415602
Cpebl cytoplasmic polyadenylation element binding protein 1 2.249110782
Scnba sodium channel, voltage-gated, type V, alpha 2.247808403
Sultlc2 sulfotransferase family, cytosolic, 1C, member 2 2.240567945
Sele selectin, endothelial cell 2.235129158
Neto?2 neuropilin (NRP) and tolloid (TLL)-like 2 2.225890581
Zfp651 zinc finger protein 651 2.22342443
Efccl EF hand and coiled-coil domain containing 1 2.221211499
Apocl apolipoprotein C-I 2.220184191
Dspp dentin sialophosphoprotein 2.218806367
Kenk18 potassium channel, subfamily K, member 18 2.21513058
Spef2 sperm flagellar 2 2.211977143
Tspear thrombospondin type laminin G domain and EAR repeats 2.211812356

4933408J17Rik

RIKEN cDNA 4933408J17 gene

2.208967102

Tt7

tubulin tyrosine ligase-like family, member 7

2.208081697

Uspl7ld

ubiquitin specific peptidase 17-like D

2.206996179




F1. BEEERICBVWTHREMICEE L TWBEEF

symbol description GRf/f Male vs Female
Raphl Ras association (RalGDS/AF-6) and pleckstrin homology domains 1 2.205484633
Gbpb6 guanylate binding protein 6 2.203730727
Pipox pipecolic acid oxidase 2.200540776
Ccdc36 coiled-coil domain containing 36 2.198712108
Faml9al family with sequence similarity 19, member Al 2.194332974
4930556J24Rik RIKEN cDNA 4930556J24 gene 2.191042622
Olfr1364 olfactory receptor 1364 2.184892757
Pla2g2e phospholipase A2, group IIE 2.176230101
Olfr1458 olfactory receptor 1458 2.17613673
Slcl6al? solute carrier family 16 (monocarboxylic acid transporters), member 12 2.173967175
Dgkh diacylglycerol kinase, eta 2.171787381
Dnasell3 deoxyribonuclease 1-like 3 2.170110083
Apbal amyloid beta (A4) precursor protein binding, family A, member 1 2.166380479
Dtl denticleless E3 ubiquitin protein ligase 2.163436819
Olfr3 olfactory receptor 3 2.162249157
Scndb sodium channel, type 1V, beta 2.160915766
Mib1 mindbomb E3 ubiquitin protein ligase 1 2.15863716
Golm1 golgi membrane protein 1 2.155469947
Lrrcl leucine rich repeat containing 1 2.151316779
Olfr1408 olfactory receptor 1408 2.144791642
Ugt2b34 UDP glucuronosyltransferase 2 family, polypeptide B34 2.138084645
Lamc3 laminin gamma 3 2.13458615
Gadd4bg growth arrest and DNA-damage-inducible 45 gamma 2.132969953
Proc protein C 2.131056922
Vstm2| V-set and transmembrane domain containing 2-like 2.12619489
Hhipl1 hedgehog interacting protein-like 1 2.126096504
Speerbcos spermatogenesis associated glutamate (E)-rich protein 4C, opposite strand

transcript

2.120733359

D830030K20Rik

RIKEN cDNA D830030K20 gene

2.116688397

Placl placental specific protein 1 2.116440612
S100a9 5100 calcium binding protein A9 (calgranulin B) 2.111784963
Zfp60 zinc finger protein 60 2.111180805
Gdapl ganglioside-induced differentiation-associated-protein 1 2.109381224

1700022A21Rik

glycerol-3-phosphate dehydrogenase 1-like pseudogene

2.106878822

C130074G19Rik

RIKEN cDNA C130074G19 gene

2.103254396

Atpl3a3 ATPase type 13A3 2.102621769
Apom apolipoprotein M 2.102138777
Cst8 cystatin 8 (cystatin-related epididymal spermatogenic) 2.098655726
Olfr774 olfactory receptor 774 2.096615194
Tulp2 tubby-like protein 2 2.09653409
Apol7a apolipoprotein L 7a 2.095485535
Vmn1rl83 vomeronasal 1 receptor 183 2.095474822
Wnk1 WNK lysine deficient protein kinase 1 2.095074293
Mssb51 MSS51 mitochondrial translational activator 2.094764065
Rab25 RAB25, member RAS oncogene family 2.093291918
Krt8 keratin 8 2.089406121
Rbpjl recombination signal binding protein for immunoglobulin kappa J region-like 2.081727921
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symbol description GRf/f Male vs Female
1810024B03Rik RIKEN cDNA 1810024B03 gene 2.078759175
Chacl ChaC, cation transport regulator 1 2.076520089
Kcnab3 potassium voltage-gated channel, shaker-related subfamily, beta member 3 2.072246219
Sbsn suprabasin 2.07023787
C130050018Rik RIKEN cDNA C130050018 gene 2.067357575
Olfr371 olfactory receptor 371 2.067079224
VidlIr very low density lipoprotein receptor 2.066502432
Zfp536 zinc finger protein 536 2.064646713
Tnfrsfl2a tumor necrosis factor receptor superfamily, member 12a 2.064344035
Tspanl8 tetraspanin 18 2.063558475
Pdzkl PDZ domain containing 1 2.060635326
Lrrig3 leucine-rich repeats and 1Q motif containing 3 2.05524599
Npr3 natriuretic peptide receptor 3 2.05515708
4933407L21Rik RIKEN cDNA 4933407L21 gene 2.054175289
Slc30al solute carrier family 30 (zinc transporter), member 1 2.04746033

Eppin epididymal peptidase inhibitor 2.044930079
Dzip3 DAZ interacting protein 3, zinc finger 2.044124374
Dnah7c dynein, axonemal, heavy chain 7C 2.039753618
2810407A14Rik RIKEN cDNA 2810407A14 gene 2.036499996
Lrrc27 leucine rich repeat containing 27 2.033246971
Gm13178 predicted gene 13178 2.032575395
Pri3cl prolactin family 3, subfamily ¢, member 1 2.029625221
Strn striatin, calmodulin binding protein 2.028490494
Amer3 APC membrane recruitment 3 2.028168584
Slc22a26 solute carrier family 22 (organic cation transporter), member 26 2.024340506
Hamp2 hepcidin antimicrobial peptide 2 2.021591113
Acaalb acetyl-Coenzyme A acyltransferase 1B 2.015928358
Gm9725 predicted gene 9725 2.01280968
Ubl4b ubiquitin-like 4B 2.011308287
Htra4 HtrA serine peptidase 4 2.009457175
Sprr2e small proline-rich protein 2E 2.002358915

C130079G13Rik

RIKEN cDNA C130079G13 gene

2.00097278




K2, HHESHICBWTAREBMICEEL TWBIEREF

symbol description GRf/f Female vs Male
Fsdll fibronectin type Il and SPRY domain containing 1-like 16.53377337
Grmb glutamate receptor, metabotropic 5 15.68904532
Calca calcitonin/calcitonin-related polypeptide, alpha 6.350007127
[131ra interleukin 31 receptor A 5.014957246
Rgs7 regulator of G protein signaling 7 4867432172
Firre functional intergenic repeating RNA element 4642791796
Mrgprg MAS-related GPR, member G 4.499809964
Ostn osteocrin 4.209344048
Kifll kinesin family member 11 4.058745463
Elovl6 ELOVL family member 6, elongation of long chain fatty acids (yeast) 3.804662895
Sall3 sal-like 3 (Drosophila) 3.790390537
Zfp280b zinc finger protein 280B 3.789543101
Mup1l9 major urinary protein 19 3.719960927
B4galth UDP-Gal:betaGlcNAc beta 1,4-galactosyltransferase, polypeptide 5 3.655072057
Mmp3 matrix metallopeptidase 3 3.579444795
Actcl actin, alpha, cardiac muscle 1 3.57670138
Stc2 stanniocalcin 2 3.438148926
Xist inactive X specific transcripts 3.36794955

4933412E12Rik

RIKEN cDNA 4933412E12 gene

3.116927789

Grebl

gene regulated by estrogen in breast cancer protein

3.065406904

Mup2 major urinary protein 2 3.056970778
Pax8 paired box 8 2.985443277
Msantd1 Myb/SANT -like DNA-binding domain containing 1 2.962396771
Sfrp4 secreted frizzled-related protein 4 2.932260583
Micalcl MICAL C-terminal like 2.925002818
Tnntl troponin T1, skeletal, slow 2.921292253
Tpsb?2 tryptase beta 2 2.90987662
Nr3c2 nuclear receptor subfamily 3, group C, member 2 2.851341231
Spata2l spermatogenesis associated 21 2.841561883
Serpinblb serine (or cysteine) peptidase inhibitor, clade B, member 1b 2.82828255
Casr calcium-sensing receptor 2.809631782
Cesld carboxylesterase 1D 2746762989
Olfr807 olfactory receptor 807 2.7445266
Pappa pregnancy-associated plasma protein A 2.739896067
Earl0 eosinophil-associated, ribonuclease A family, member 10 2.735083168
Mettl21le methyltransferase like 21E 2.712479796
Capnlb calpain 15 2.678068143
Fbxwl14 F-box and WD-40 domain protein 14 2.675127171
Rprm reprimo, TP53 dependent G2 arrest mediator candidate 2.640696957
Klhdc8a kelch domain containing 8A 2.633604134
H19 H19, imprinted maternally expressed transcript 2.633579309
Olfr1240 olfactory receptor 1240 2.551366744
Gp2 glycoprotein 2 (zymogen granule membrane) 2.529620806
Ssh2 slingshot homolog 2 (Drosophila) 2.507415729
Clecl8a C-type lectin domain family 18, member A 2.492901225
Mrpl33 mitochondrial ribosomal protein L33 2.464001333
Slclab solute carrier family 1 (neutral amino acid transporter), member 5 2.407577857

4930512B01Rik

RIKEN cDNA 4930512B01 gene

2.38847677

Gpx3

glutathione peroxidase 3

2.384646379
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symbol description GRf/f Female vs Male
Cd70 CD70 antigen 2.380910297
Klralb killer cell lectin-like receptor, subfamily A, member 15 2.355700388
Plac8 placenta-specific 8 2.349869952
Ifltd1 intermediate filament tail domain containing 1 2.321971868
Ccl8 chemokine (C-C motif) ligand 8 2.317097157

4930522H14Rik RIKEN cDNA 4930522H14 gene 2.31256139
Dbx2 developing brain homeobox 2 2.305134543
lgfbpll insulin-like growth factor binding protein-like 1 2.30293237
Arhgap26 Rho GTPase activating protein 26 2.291216813
Tpsabl tryptase alpha/beta 1 2.283650377
Tcafl TRPM8 channel-associated factor 1 2.262465568
Klklb7-ps kallikrein 1-related peptidase b7, pseudogene 2.257584071
Gmb5538 predicted gene 5538 2.252997915
Atpdb ATPase, H+/K+ exchanging, beta polypeptide 2.250909214
9130230L23Rik RIKEN ¢cDNA 9130230L23 gene 2.247580106
Neu? neuraminidase 2 2.240490468
Pcx pyruvate carboxylase 2.224124726
Mtus?2 microtubule associated tumor suppressor candidate 2 2.217180816
Plod?2 procollagen lysine, 2-oxoglutarate 5-dioxygenase 2 2.215396957
Acaca acetyl-Coenzyme A carboxylase alpha 2.189997228
Olfr1274-ps olfactory receptor 1274, pseudogene 2.182728307
Fgf3 fibroblast growth factor 3 2.182000825
Fmnl3 formin-like 3 2.18093318
Ngfr nerve growth factor receptor (TNFR superfamily, member 16) 2.165556018
Fam21l4a family with sequence similarity 214, member A 2.163492279
1700086P04Rik RIKEN cDNA 1700086P04 gene 2.159082302
Ccl12 chemokine (C-C motif) ligand 12 2.151296033
Asflb anti-silencing function 1B histone chaperone 2.149617553
Tmem194 transmembrane protein 194 2.143755203
Emx2 empty spiracles homeobox 2 2.143454841
Sesnl sestrin 1 2.133183654
Peol progressive external ophthalmoplegia 1 (human) 2.122783508
Obsl1 obscurin-like 1 2.120527036
Tsgall testis specific 10 2.118977753
Ear2 eosinophil-associated, ribonuclease A family, member 2 2.111864368
Tnnil troponin |, skeletal, slow 1 2.108470465
AW551984 expressed sequence AW551984 2.104951812
Cmal chymase 1, mast cell 2.103543437
Gm5108 predicted gene 5108 2.10334423
Scd3 stearoyl-coenzyme A desaturase 3 2.10319971
6330409D20Rik RIKEN cDNA 6330409D20 gene 2.100925326
C6 complement component 6 2.100184293
Fasn fatty acid synthase 2.099650359
Vmn1lr43 vomeronasal 1 receptor 43 2.098370936
Npm2 nucleophosmin/nucleoplasmin 2 2.094717347
A530058N18Rik RIKEN cDNA A530058N18 gene 2.092944884
Vmnlr50 vomeronasal 1 receptor 50 2.090153727
Lrfn4 leucine rich repeat and fibronectin type Il domain containing 4 2.089046002

Tph2

tryptophan hydroxylase 2

2.088656002
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symbol description GRf/f Female vs Male
Cd69 CD69 antigen 2.086781934
1700006J14Rik RIKEN cDNA 1700006J14 gene 2.070992209
TIr3 toll-like receptor 3 2.050581368
Zswimb zinc finger SWIM-type containing 5 2.036806787
Mfsd8 major facilitator superfamily domain containing 8 2.035038343
Gm39325 predicted gene, 39325 2.032019065
Gpha2 glycoprotein hormone alpha 2 2.029828602
ltgb2l integrin beta 2-like 2.025915916
Gmb111 predicted gene 5111 2.022903771
Pla2gh phospholipase A2, group V 2.022088274
Socs7 suppressor of cytokine signaling 7 2.020648261

4933424G06Rik

RIKEN cDNA 4933424G06 gene

2.015669366

Bstl

bone marrow stromal cell antigen 1

2.013018439

Hyal3

hyaluronoglucosaminidase 3

2.003723107

Rpap?2

RNA polymerase |l associated protein 2

2.000684488
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symbol description #Z 18hf/fvs4hf/f |# X 18hf/f vs 18h mKO | X X 18h f/f vs 4hf/f | * X 18hf/f vs 18h mKO
Adgrgb adhesion G protein-coupled receptor G5 123.7186375 66.57328841|N.D. N.D.

Pih1h3b PIH1 domain containing 3B 26.81891304 16.95768473 16.16873712 16.78441004
C87499 expressed sequence C87499 7.692984391 6.454385256 9.677709661 6.036953513
2410006H16Rik RIKEN cDNA 2410006H16 gene 7.337019277 3.377533669 7579490282 4.193489325
Arrdc3 arrestin domain containing 3 7.080754734 9.340769081 6.712953695 9.223988549
Fbxo32 F-box protein 32 6.863740497 2.640402583 6.75042107 4.445944542
Sesnl sestrin 1 6.781206761 5.8016851 6.470655329 8.606863405
8430408G22Rik RIKEN cDNA 8430408G22 gene 6.706738013 12.11842102 8.867074426 20.95750832
Acot2 acyl-CoA thioesterase 2 6.21150048 3.816177625 11.20022902 8.922039025
1700001 C02Rik RIKEN cDNA 1700001C02 gene 6.087286659 3.323500609N.D. N.D.

Vmn1rl91 vomeronasal 1 receptor 191 6.032574185 10.27217067 10.32090084 10.81758595
Odcl ornithine decarboxylase, structural 1 5.897391863 25.61072619 434.3823995 15.70408145
Slc43al solute carrier family 43, member 1 5.861322114 5.313370339 9.314183734 10.2329649
0Olfr683 olfactory receptor 683 5.69986033 4.315653872 7.121039122 5.736203874
Lrba LPS-responsive beige-like anchor 5.48841248 2.121718495 4.557896357 3.153208607
Ddit4 DNA-damage-inducible transcript 4 5.356579682 21.66017766 6.145047186 32.40494037
Fam134b family with sequence similarity 134, member B 5.193071958 2.0448535 7.80253914 2.164603382
Gadd45a growth arrest and DNA-damage-inducible 45 alpha 5.176994509 2.059144835 5.9846829 2.232989197
Slc7a2 solute carrier family 7 (cationic amino acid transporter, y+ system), member 2 5.113325446 11.18335224 7.254287908 13.64030858
Tbcldl5 TBC1 domain family, member 15 5.100995134 2.466462671 5.444025116 3.98519172
1810032008Rik RIKEN cDNA 1810032008 gene 5.056992738 3.019624598 7.857287102 3.59838994
0lfr203 olfactory receptor 203 5.031575308 8.953193517 8.375436647 7.7259471
Trim63 tripartite motif-containing 63 4821871772 3.401931551 4.278014256 2.231443253
Tgifl TGFB-induced factor homeobox 1 4.772981556 2.800483784 7.303902744 4.243510036
Eda2r ectodysplasin A2 receptor 4.741307177 3.868886716 3.885112577 1.717245925
Slcl2a2 solute carrier family 12, member 2 4.705929971 2.932014921 2.241772434 1.135229017
Ppplrl5a protein phosphatase 1, regulatory (inhibitor) subunit 15A 4.647419502 11.50475037 11.79162888 7.867905883
Gm15470 predicted gene 15470 4578139549 13.00756174 6.63903935 7.217004755
Olfrd7 olfactory receptor 47 4562267314 5.214472235 5526386053 5.645205338
Adrb2 adrenergic receptor, beta 2 4.383360545 4.353157758 5.32251846 5.547696637
Ddi2 DNA-damage inducible protein 2 4.372500389 3.265907481 8.296021647 4.032571281
Rgs2 regulator of G-protein signaling 2 4.20695468 3.389958639 6.492816208 2.94459932
Zwint ZW10 interactor 4.197790665 3.962025619 3.422381852 3.899068616
Figf c-fos induced growth factor 4.148827278 2.342063373 5.182786565 3.632576267
Clipl CAP-GLY domain containing linker protein 1 4.13561409 5.032077176 5.959330887 4.645081174
Pdk4 pyruvate dehydrogenase kinase, isoenzyme 4 3.9996655 7.225661997 3.391577556 7.322100477
Setd1b SET domain containing 1B 3.98145184 4.508976466 4.368064544 5.431310383
Nrap nebulin-related anchoring protein 3.929824974 3.334114098 3.239329799 3.405021437
UbgIn2 ubiquilin 2 3.907420169 5.529052489 7.000011652 5.356605802
Tt7 tubulin tyrosine ligase-like family, member 7 3.868163369 17.35649741 7.908836922 9.310112848
Zfyvel zinc finger, FYVE domain containing 1 3.835919445 11.80576215 7517335448 18.02239375
Cedce77 coiled-coil domain containing 77 3.808706635 2.193221973 3.29491233 1.679441775
Egin3 egl-9 family hypoxia-inducible factor 3 3.791110394 11.68659209 6.486210777 9.527341538
Gucdl guanylyl cyclase domain containing 1 3.735156793 4.868732713 4.790114574 5.159031761
Pde4d phosphodiesterase 4D, cAMP specific 3.71296015 2.68923491 5.561693698 1.543800606
Fkbp5 FK506 binding protein 5 3.706356966 32.59902764 3.67969389 21.30437073
Filipl filamin A interacting protein 1 3.688863415 3.672629976 4.348473762 3.280956977
Srxnl sulfiredoxin 1 homolog (S. cerevisiae) 3.675324589 3.417478163 7.974148533 4.942648595
Gbp10 guanylate-binding protein 10 3.654753493 16.51620692 7.563981761 18.29115499
Gbp6 guanylate binding protein 6 3.62495043 3.815350921 10.28869853 8.947670259
Ulkl unc-51 like kinase 1 3.575448175 2424824141 5.50812426 4.329871013
Acssl acyl-CoA synthetase short-chain family member 1 3.513773702 2.418741816 4.254150752 2.198344786
Gm26681 predicted gene, 26681 3.50362741 2.266050178 3.032585101 1.311713736
Hnrnpall2-ps heterogeneous nuclear ribonucleoprotein Al-like 2, pseudogene 3.348744234 3.028868822 3.701609714 2.864359039
Gm4802 predicted gene 4802 3.343334161 4.033273164 4.115404538 5.891332766
Cdknla cyclin-dependent kinase inhibitor 1A (P21) 3.286758379 3.357357491 6.771875306 5.607968683
Elmo2 engulfment and cell motility 2 3.273679224 3.0952536 1.046351707 1.886055753
D230025D16Rik RIKEN cDNA D230025D16 gene 3.194172669 3.348351838 10.55939841 9.217690388
Asb1l ankyrin repeat and SOCS box-containing 11 3.155831228 5.455221807 3.99262101 2.961114595
Ceserl coiled-coil serine rich 1 3.138065949 2517343784 5.117720969 2.620974944
Enox2 ecto-NOX disulfide-thiol exchanger 2 3.123235311 4.282946705 5.60107273 5.726671158
Btg2 B cell translocation gene 2, anti-proliferative 3.111593424 3.161433544 9.393094616 5.977840022
Gpatch8 G patch domain containing 8 3.055143164 2.364706566 6.707928876 3.58333189
Fubpl far upstream element (FUSE) binding protein 1 3.017768444 2.497437018 3.271645142 1.357372268
Cnksrl connector enhancer of kinase suppressor of Ras 1 3.01317334 7.798329963 4.115216656 5.244904781
Mafk v-maf musculoaponeurotic fibrosarcoma oncogene family, protein K (avian) 2.96443496 2.772097699 4.444619995 4.123100524
Fkbp9 FK506 binding protein 9 2.961101267 4.223572264 3.399880433 7.341218066
Bnip3 BCL2/adenovirus E1B interacting protein 3 2.931082313 2.675075249|N.D. 4.309387863
Lox lysyl oxidase 2.920010145 2536591129 5.606566332 3.580060042
Stfa2 stefin A2 2.898560421 2.524877606 4.734057618 3.335864009
Smcr8 Smith-Magenis syndrome chromosome region, candidate 8 homolog (human) 2.855492119 3.075007323 4.203148113 4.366065596
Gsr glutathione reductase 2.84136182 6.433800215 2.372058542 6.412161908
Maff v-maf musculoaponeurotic fibrosarcoma oncogene family, protein F (avian) 2.830984342 3.025897654 9.266626184 9.1225984
Ubeda ubiquitination factor E4A 2.816787489 2.950576889 3.577103266 3.01462998
Sox4 SRY (sex determining region Y)-box 4 2.803092558 2.0081663 5.5619520285 2.72042407
Asb4 ankyrin repeat and SOCS box-containing 4 2.759143805 3.296776413 1.444885136 2.283945904
Tra2b transformer 2 beta homolog (Drosophila) 2.753107164 3.031556116 4.875377206 1.180174089
Gee2 GRIP and coiled-coil domain containing 2 2.741534442 2.285938457 3.505724695 2.949857277
Wapl WAPL cohesin release factor 2.710907341 2.152435589 3.585871473 0.909794794
Msrl macrophage scavenger receptor 1 2.69944935 3.197517205 4.186757901 4.791753842
Myc myelocytomatosis oncogene 2.699254179 3.052973931 3.608228616 3.557963273
Slcl4al solute carrier family 14 (urea transporter), member 1 2.675062646 3.951273449(N.D. N.D.

Pramef8 PRAME family member 8 2.667240397 2570617674 2.608485374 1.939443983
FbxI3 F-box and leucine-rich repeat protein 3 2.660348893 8.261827066 3.748474748 7.543496237
Tubalc tubulin, alpha 1C 2.624110938 5.969512126 2.848735477 6.623290862
Slc15a4 solute carrier family 15, member 4 2.609770937 4.263156458 3.262662382 3.44429564
Gzfl GDNF-inducible zinc finger protein 1 2.604949739 3.238485299 2548915659 4.564679797
Gm8968 predicted gene 8968 2594169675 3.102923965 3.348265193 4.620507028




#£3. A DGREEH) &I T
F218h f/f vs 4h f/fOFEEDOEWIEICE TR QCFEFULE) , ZL—IZARTBIT HFE S EWVEE T, N.D., not determined.

symbol description #Z 18hf/fvs4hf/f |# X 18hf/f vs 18h mKO | X X 18h f/f vs 4hf/f | * X 18hf/f vs 18h mKO
Noct nocturnin 2.585299254 3.702298162 2.694155335 3.988221462
Mapklipl mitogen-activated protein kinase 1 interacting protein 1 2.556949862 4.046512875 2.350992154 3.178547529
Gclm glutamate-cysteine ligase, modifier subunit 2.532445657 2.639985976 4.365836362 5.382915751
Fscn2 fascin actin-bundling protein 2 2530119993 5.139635383 5.13130782 2.163750808
Slc9al solute carrier family 9 (sodium/hydrogen exchanger), member 1 2513654073 2.720219098 2.488302496 2.926564398
Ranbp9 RAN binding protein 9 2506758811 2207377777 4119162418 3.211471626
Slc40al solute carrier family 40 (iron-regulated transporter), member 1 2.501133746 4.288032457 4.183795364 11.7689631
Glul glutamate-ammonia ligase (glutamine synthetase) 2.498235119 9.605599936 2.93445859 9.218196133
Prom1 prominin 1 2.49611159 2.161827459 2596822254 1.714835637
Zfp869 zinc finger protein 869 2.486349464 2.101356429 3.400971178 1.714323067
Faml13c family with sequence similarity 13, member C 2.485083448 3.174254328 3.122409028 2.911487011
KIhI38 kelch-like 38 2.459769704 4.388925117 2.778051207 5.359075748
Zfand2a zinc finger, AN1-type domain 2A 2.379809591 2.098050461 2.760178693 2.510532115
Usp3 ubiquitin specific peptidase 3 2.375354779 2.004670248 2.653270214 2.022520992
Adprm ADP-ribose/CDP-alcohol diphosphatase, manganese dependent 2.373233363 3.055191076 2.483590411 3.001248279
Oserl oxidative stress responsive serine rich 1 2.370370336 2.73831531 3.124639389 2.661341231
Tmemb55b transmembrane protein 55b 2.362454552 3.744649815 2548472188 3585151483
Tfdp2 transcription factor Dp 2 2.348260671 2504044492 2.804285001 3.931386772
Calcocol calcium binding and coiled coil domain 1 2.342477114 2.388787965 2.741494083 2.092435109
Cyp27al cytochrome P450, family 27, subfamily a, polypeptide 1 2.324331631 4.002418285 4.230919287 6.775324011
Tmem37 transmembrane protein 37 2.312571666 5.617842455 2.768003681 5.896568007
Pard6b par-6 family cell polarity regulator beta 2.296973353 3.487131518 1.190904774 1.900345058
Doc2b double C2, beta 2.280023587 6.47670511 3.943327116 4.952168099
Zfp790 zinc finger protein 790 2.270564766 2.034189094 2.362318931 2.585286677
Emx20s Emx2 opposite strand/antisense transcript (non-protein coding) 2.269176827 5.359224786 2.454734595 5.649083235
Scafll SR-related CTD-associated factor 11 2.25208715 2514204602 3.028419382 1.673139186
Gm9864 predicted gene 9864 2.237464154 2.818006727 3.632698218 2.721534948
Fbxo31 F-box protein 31 2.236622414 4532143058 3.498956537 6.040415829
Apbb3 amyloid beta (A4) precursor protein-binding, family B, member 3 2.231040476 4.59482758 2.19541581 3.030785961
Dnm3 dynamin 3 2.220678479 2271421894 3.420954333 2.202681535
Kihi7 kelch-like 7 2.217582326 2.235293356 1.792321455 1.592511972
Cebpd CCAAT/enhancer binding protein (C/EBP), delta 2.216904498 4.104015205 4.16922092 3.431831014
Tango2 transport and golgi organization 2 2.211697128 2.35196914 3.559583946 4.209612853
Olfr573-psl olfactory receptor 573, pseudogene 1 2.204264261 2.79217024 1.724121387 2.440286249
Rusc2 RUN and SH3 domain containing 2 2.196447385 2.092352713 2.323472182 2500812342
Dcafl0 DDB1 and CUL4 associated factor 10 2.1 3.530230728 1.965399458 2597745371
MIf1 myeloid leukemia factor 1 2.149295893 2.092123091 1.205282805 4.260946949
AI854703 expressed sequence AI854703 2.148356915 2650239201 2.357189884 1.896718355
Utpl5 UTP15 small subunit processome component 2.143093156 2.658346069 1.589426211 2.201611267
Rbm25 RNA binding motif protein 25 2.131798688 2.330635651 1.784143468 1.644431121
Pex12 peroxisomal biogenesis factor 12 2.131416411 2.249667758 2.524172128 1.9009801
Slc7a6 solute carrier family 7 (cationic amino acid transporter, y+ system), member 6 2.129528491 2.280696324 2.841244328 2.818140294
Angptl7 angiopoietin-like 7 2.129030439 2.354967471 3.51620484 2.427847574
Dbt dihydrolipoamide branched chain transacylase E2 2.122988498 2.756661234 2.388286525 2.040855601
Ezhl enhancer of zeste 1 polycomb repressive complex 2 subunit 2.122526685 2.06179231 1.934878303 1.675037041
Atel arginyltransferase 1 2.114849373 2.248133948 1.465705174 1.412059257
Usp7 ubiquitin specific peptidase 7 2.113650034 3.465595479 1.915377814 2559412931
Atp6vlh ATPase, H+ transporting, lysosomal V1 subunit H 2.112743177 2504163695 2.182306125 1.982753677
Npcl Niemann-Pick type C1 2.109259348 2.097138739 5.242394258 4.865488445
Plind perilipin 4 2 3.075238686 1.798384569 2511342954
Foxol forkhead box 01 2.091976262 4.374389258 2411286909 7.377520212
Nfil3 nuclear factor, interleukin 3, regulated 2.082825768 4.623425775 2.526801984 9.867095311
Pnpla2 patatin-like phospholipase domain containing 2 2.080093329 5.938882604 3.376649564 7.830614733
Fhl4 fourand a half LIM domains 4 2.070570811 2.419069894 1.6755057 1.244164305
Jagl jagged 1 2.054352095 2.280573133 3.267915577 2.998962798
Srfbpl serum response factor binding protein 1 2.049198292 2.062032685 2.210865251 2.105620221
lers immediate early response 5 2.047229335 7.528842847 2.796498299 6.813830266
C2cd2 C2 calcium-dependent domain containing 2 2.040550046 4.582644437 2.104649455 2.190938369
Cep85l centrosomal protein 85-like 2.031712612 2.969724798 1.419097466 2.311312188
Hipk3 homeodomain interacting protein kinase 3 2.021221144 2.698886998 2641139101 2.864564525
Map1lc3b microtubule-associated protein 1 light chain 3 beta 2.019437505 2.270584632 2.944476559 3.23111189
Nfatc2ip nuclear factor of activated T cells, cytoplasmic, calcineurin dependent 2 interacting protein 2.000406164 2.894591672 1.398205778 3.744612807
Ligl2 lethal giant larvae homolog 2 (Drosophila) 2.000054748 2.025958163 1517319523 1.722138038




F4. A A DGRIEEHEET
A A18h f/fvs 4h f/fOFEEOFmWIEICE R QCFEUL) . 7V —3A A0FE @ iE{s+, N.D., not determined.

symbol description #Z 18h f/fvs 4h f/f |Z 2 18h f/f vs 18h mKO | X Z 18h f/f vs 4hf/f | %X Z 18h f/f vs 18h mKO
Odcl ornithine decarboxylase, structural 1 5.897391863 25.61072619 434.3823995 15.70408145
Pih1h3b PIH1 domain containing 3B 26.81891304 16.95768473 16.16873712 16.78441004
Trpm8 transient receptor potential cation channel, subfamily M, member 8 N.D. N.D. 14.88525605 7.34735787
Rnf39 ring finger protein 39 N.D. N.D. 14.27092824 9.936337571
Olfr641 olfactory receptor 641 N.D. N.D. 12.76741714 6.799876654
Ppplrl5a protein phosphatase 1, regulatory (inhibitor) subunit 15A 4647419502 11.50475037 11.79162888 7.867905883
Acot2 acyl-CoA thioesterase 2 6.21150048 3.816177625 11.20022902 8.922039025
D230025D16Rik [RIKEN cDNA D230025D16 gene 3.194172669 3.348351838 10.55939841 9.217690388
Acotl acyl-CoA thioesterase 1 7.844797718 1.784078895 10.42697137 2.489894966
Vmn1rl91 vomeronasal 1 receptor 191 6.032574185 10.27217067 10.32090084 10.81758595
Gbp6 guanylate binding protein 6 3.62495043 3.815350921 10.28869853 8.947670259
C87499 expressed sequence C87499 7.692984391 6.454385256 9.677709661 6.036953513
Btg2 B cell translocation gene 2, anti-proliferative 3.111593424 3.161433544 9.393094616 5.977840022
Slc43al solute carrier family 43, member 1 5.861322114 5.313370339 9.314183734 10.2329649
Maff v-maf musculoaponeurotic fibrosarcoma oncogene family, protein F (avian) 2.830984342 3.025897654 9.266626184 9.1225984
Vmnlrl9 vomeronasal 1 receptor 19 N.D. N.D. 9.177085025 2.894697073
8430408G22Rik |RIKEN cDNA 8430408G22 gene 6.706738013 12.11842102 8.867074426 20.95750832
0Olfr203 olfactory receptor 203 5.031575308 8.953193517 8.375436647 7.7259471
Ddi2 DNA-damage inducible protein 2 4.372500389 3.265907481 8.296021647 4.032571281
Srxnl sulfiredoxin 1 homolog (S. cerevisiae) 3.675324589 3.417478163 7.974148533 4.942648595
THI7 tubulin tyrosine ligase-like family, member 7 3.868163369 17.35649741 7.908836922 9.310112848
1810032008Rik [RIKEN cDNA 1810032008 gene 5.056992738 3.019624598 7.857287102 3.59838994
Fam134b family with sequence similarity 134, member B 5.193071958 2.0448535 7.80253914 2.164603382
2410006H16Rik |RIKEN cDNA 2410006H16 gene 7.337019277 3.377533669 7.579490282 4.193489325
Gbp10 guanylate-binding protein 10 3.654753493 16.51620692 7.563981761 18.29115499
Zfyvel zinc finger, FYVE domain containing 1 3.835919445 11.80576215 7517335448 18.02239375
Tgifl TGFB-induced factor homeobox 1 4.772981556 2.800483784 7.303902744 4.243510036
Taf7 TATA-box binding protein associated factor 7 3.362895608 1.941827153 7.259866121 3.020646843
Slc7a2 solute carrier family 7 (cationic amino acid transporter, y+ system), member 2 5.113325446 11.18335224 7.254287908 13.64030858
Olfr683 olfactory receptor 683 5.69986033 4.315653872 7.121039122 5.736203874
S100g S100 calcium binding protein G 2.955482441 0.78291781 7.021313111 247637744
Ubqln2 ubiquilin 2 3.907420169 5.529052489 7.000011652 5.356605802
Cdknla cyclin-dependent kinase inhibitor 1A (P21) 3.286758379 3.357357491 6.771875306 5.607968683
Fbxo32 F-box protein 32 6.863740497 2.640402583 6.75042107 4.445944542
Arrdc3 arrestin domain containing 3 7.080754734 9.340769081 6.712953695 9.223988549
Gpatch8 G patch domain containing 8 3.055143164 2.364706566 6.707928876 3.58333189
Gm15470 predicted gene 15470 4578139549 13.00756174 6.63903935 7.217004755
Rgs2 regulator of G-protein signaling 2 4.20695468 3.389958639 6.492816208 2.94459932
Egln3 egl-9 family hypoxia-inducible factor 3 3.791110394 11.68659209 6.486210777 9.527341538
Sesnl sestrin 1 6.781206761 5.8016851 6.470655329 8.606863405
Ddit4 DNA-damage-inducible transcript 4 5.356579682 21.66017766 6.145047186 32.40494037
Hmox1 heme oxygenase 1 2.266605133 1.757052928 5.98761402 7.206576741
Gadd45a growth arrest and DNA-damage-inducible 45 alpha 5.176994509 2.059144835 5.9846829 2.232989197
Clipl CAP-GLY domain containing linker protein 1 4.13561409 5.032077176 5.959330887 4.645081174
Ifrd1 interferon-related developmental regulator 1 3.570830184 1.82135357 5.859113475 3.277375584
Lox lysyl oxidase 2.920010145 2536591129 5.606566332 3.580060042
Enox2 ecto-NOX disulfide-thiol exchanger 2 3.123235311 4.282946705 5.60107273 5.726671158
Zranbl zinc finger, RAN-binding domain containing 1 2.77796348 1.424915032 5.577924771 2.800276209
Olfr47 olfactory receptor 47 4562267314 5.214472235 5.526386053 5.645205338
Sox4 SRY (sex determining region Y)-box 4 2.803092558 2.0081663 5.519520285 2.72042407
Ulkl unc-51 like kinase 1 3.575448175 2424824141 5.50812426 4.329871013
Tbcldl5 TBC1 domain family, member 15 5.100995134 2.466462671 5.444025116 3.98519172
Hectdl HECT domain containing 1 2.417445452 1.716579556 5.360465677 3.81982874
Adrb2 adrenergic receptor, beta 2 4.383360545 4.353157758 5.32251846 5.547696637
Gabarapll gamma-aminobutyric acid (GABA) A receptor-associated protein-like 1 3.180237741 1.563348243 5.298041488 2508282922
Tcplll2 t-complex 11 (mouse) like 2 2.904863845 1.946494315 5.261601718 3.501253457
Npcl Niemann-Pick type C1 2.109259348 2.097138739 5.242394258 4.865488445
Vnnl vanin 1 3.071772828 1.985225821 5.22390928 3.096883934
Inmt indolethylamine N-methyltransferase 3.664336284 1.319494224 5.212095529 2.978761921
Figf c-fos induced growth factor 4.148827278 2.342063373 5.182786565 3.632576267
Fscn2 fascin actin-bundling protein 2 2.530119993 5.139635383 5.13130782 2.163750808
Ceserl coiled-coil serine rich 1 3.138065949 2517343784 5.117720969 2.620974944
Arnt aryl hydrocarbon receptor nuclear translocator N.D. N.D. 4.833279307 5.779085974
Osbplla oxysterol binding protein-like 1A 2.199317781 0.938638426 4.820532573 2.18172494
Atf3 activating transcription factor 3 0.922829094 1.117817174 4.791853889 3.040013873
Gucdl guanylyl cyclase domain containing 1 3.735156793 4.868732713 4.790114574 5.159031761
Stfa2 stefin A2 2.898560421 2524877606 4.734057618 3.335864009
Zrsrl zinc finger (CCCH type), RNA binding motif and serine/arginine rich 1 3.378013427 1.728389007 4.680637542 3.013576385
Usp22 ubiquitin specific peptidase 22 1.8116743 2542361121 4.588935636 2.093680553
Lrba LPS-responsive beige-like anchor 5.48841248 2.121718495 4.557896357 3.153208607
Fbxo30 F-box protein 30 1.863981813 1.392434476 4.495937842 2.70831432
Mafk v-maf musculoaponeurotic fibrosarcoma oncogene family, protein K (avian) 2.96443496 2.772097699 4.444619995 4.123100524
Setdlb SET domain containing 1B 3.98145184 4.508976466 4.368064544 5.431310383
Gcelm glutamate-cysteine ligase, modifier subunit 2.532445657 2.639985976 4.365836362 5.382915751
Filipl filamin A interacting protein 1 3.688863415 3.672629976 4.348473762 3.280956977
Ampd3 adenosine monophosphate deaminase 3 1.504715802 1.222925202 4.306106304 2.839171579
Trim63 tripartite motif-containing 63 4.821871772 3.401931551 4.278014256 2.231443253
Cacngb calcium channel, voltage-dependent, gamma subunit 5 2.709607101 1.93783842 4.262593255 2.355623042
Slc25a33 solute carrier family 25, member 33 1.865719509 2.57432949 4.257322843 4.430464884
Acssl acyl-CoA synthetase short-chain family member 1 3.513773702 2418741816 4.254150752 2.198344786
Itpke inositol 1,4,5-trisphosphate 3-kinase C 1.839619672 1.611953014 4.252160113 3.032794754
Cyp27al cytochrome P450, family 27, subfamily a, polypeptide 1 2.324331631 4.002418285 4.230919287 6.775324011
Smcr8 Smith-Magenis syndrome chromosome region, candidate 8 homolog (human) 2.855492119 3.075007323 4.203148113 4.366065596
Msrl macrophage scavenger receptor 1 2.69944935 3.197517205 4.186757901 4.791753842
Slc40al solute carrier family 40 (iron-regulated transporter), member 1 2.501133746 4.288032457 4.183795364 11.7689631
Cebpd CCAAT/enhancer binding protein (C/EBP), delta 2.216904498 4.104015205 4.16922092 3.431831014




Fh. A ZDOGRER)E LT
A A18h f/fvs 4h f/fOFEEOFmWIEICE R QCFEUL) . 7V —3A A0FE @ iE{s+, N.D., not determined.

symbol description #Z 18h f/fvs 4h f/f |Z 2 18h f/f vs 18h mKO | X Z 18h f/f vs 4hf/f | %X Z 18h f/f vs 18h mKO
Ranbp9 RAN binding protein 9 2.506758811 2.207377777 4.119162418 3.211471626
Gm4802 predicted gene 4802 3.343334161 4.033273164 4.115404538 5.891332766
Cnksrl connector enhancer of kinase suppressor of Ras 1 3.01317334 7.798329963 4.115216656 5.244904781
lgkv4-72 immunoglobulin kappa chain variable 4-72 1.557219677 1.038607415 4.093947035 2.144861777
Sec24a Sec?24 related gene family, member A (S. cerevisiae) 1.367176115 3.207834516 4.066405137 5.672133699
Asb11 ankyrin repeat and SOCS box-containing 11 3.155831228 5.455221807 3.99262101 2.961114595
Doc2b double C2, beta 2.280023587 6.47670511 3.943327116 4.952168099
FbxI3 F-box and leucine-rich repeat protein 3 2.660348893 8.261827066 3.748474748 7543496237
Hnrmpall2-ps heterogeneous nuclear ribonucleoprotein Al-like 2, pseudogene 3.348744234 3.028868822 3.701609714 2.864359039
Fkbp5 FK506 binding protein 5 3.706356966 32.59902764 3.67969389 21.30437073
Gm9864 predicted gene 9864 2.237464154 2.818006727 3.632698218 2.721534948
Histlhlc histone cluster 1, Hlc 3.419711146 1.73629017 3.617424083 2.063488265
Myc myelocytomatosis oncogene 2.699254179 3.052973931 3.608228616 3.557963273
Ubeda ubiquitination factor E4AA 2.816787489 2.950576889 3.577103266 3.01462998
Tango2 transport and golgi organization 2 2.211697128 2.35196914 3.559583946 4.209612853
Thbsl thrombospondin 1 1.456400889 1.876450922 3.556836726 7.151626909
Gbp8 guanylate-binding protein 8 2.243632375 1.812554992 3.554142171 5.325462911
Angptl7 angiopoietin-like 7 2.129030439 2.354967471 3.51620484 2.427847574
Zfp410 zinc finger protein 410 1.605345462 2.398396993 3.512831436 3.952270753
Gee2 GRIP and coiled-coil domain containing 2 2.741534442 2.285938457 3.505724695 2.949857277
Fbxo31 F-box protein 31 2.236622414 4.532143058 3.498956537 6.040415829
Mt metallothionein 1 1.799794382 1.862422518 3.480459671 6.620680127
Zwint ZW10 interactor 4.197790665 3.962025619 3.422381852 3.899068616
Dnm3 dynamin 3 2.220678479 2.271421894 3.420954333 2.202681535
Fkbp9 FK506 binding protein 9 2.961101267 4.223572264 3.399880433 7.341218066
Impact impact, RWD domain protein 2.271622696 1.654744529 3.397289991 2.032512669
Pdk4 pyruvate dehydrogenase kinase, isoenzyme 4 3.9996655 7.225661997 3.391577556 7.322100477
Pnpla2 patatin-like phospholipase domain containing 2 2.080093329 5.938882604 3.376649564 7.830614733
1810013L24Rik [RIKEN cDNA 1810013124 gene 1.888782466 3.25478526 3.375419452 3.285286056
Arntl aryl hydrocarbon receptor nuclear translocator-like 2.587530918 1.755970173 3.352929488 3.49188543
Gm8968 predicted gene 8968 2.594169675 3.102923965 3.348265193 4.620507028
Ifitm7 interferon induced transmembrane protein 7 1.7778675 1.813711379 3.331301542 2.585992025
Jagl jagged 1 2.054352095 2.280573133 3.267915577 2.998962798
Slcl5a4 solute carrier family 15, member 4 2.609770937 4.263156458 3.262662382 3.44429564
Atf4 activating transcription factor 4 1.542796645 1.429082244 3.251402668 2.098664919
Nrap nebulin-related anchoring protein 3.929824974 3.334114098 3.239329799 3.405021437
Csrp3 cysteine and glycine-rich protein 3 3.032865777 1.35987571 3.23243689 2.278374922
Peg3 paternally expressed 3 1.489798389 1.677014366 3.214471013 2.34077938
Gadd45g growth arrest and DNA-damage-inducible 45 gamma 1.382582127 3.498646714 3.194797813 9.603008298
Anxal3 annexin A13 N.D. N.D. 3.17739033 3.655637946
Fibin fin bud initiation factor homolog (zebrafish) 1.765069301 2.39013321 3.16366796 4.760185881
Slc20a2 solute carrier family 20, member 2 1.845962863 7.039461672 3.155782994 7.934377343
Mx2 MX dynamin-like GTPase 2 2.815658872 1.50936872 3.146501148 2.134756358
Rhpnl rhophilin, Rho GTPase binding protein 1 2.242542132 1.734928026 3.136220089 2.361191728
Oserl oxidative stress responsive serine rich 1 2.370370336 2.73831531 3.124639389 2.661341231
Faml3c family with sequence similarity 13, member C 2.485083448 3.174254328 3.122409028 2.911487011
Errfil ERBB receptor feedback inhibitor 1 1.391221962 1.083408438 3.085932252 2.357148115
Tmbiml transmembrane BAX inhibitor motif containing 1 1.566230431 1.405343332 3.08551846 2.617079378
Spns2 spinster homolog 2 1.592700093 6.187913995 3.075308374 8.230005945
Whpll WW domain binding protein 1 like 1.700966759 11.13245353 3.058374801 15.92133894
Jsrpl junctional sarcoplasmic reticulum protein 1 1.864955062 1.593822613 3.049496884 2.023844267
Zfp113 zinc finger protein 113 1.659288864 1.270575574 3.008278376 2.176913546
Tmco6 transmembrane and coiled-coil domains 6 1.860778011 1.767072378 3.007688729 2.344851705
Vps37a vacuolar protein sorting 37A (yeast) 1.806768702 2.142812843 3.003438567 255256851
Hbpl high mobility group box transcription factor 1 1.977108432 1.971399701 2.979652085 2.67752959
Abhd4 abhydrolase domain containing 4 2.251608494 1.812826551 2.972876309 2.537452682
Ube2gl ubiquitin-conjugating enzyme E2G 1 1.66663561 1.771965665 2.97113469 2.7663846
Wdr93 WD repeat domain 93 0.377383746 0.301854676 2.968975925 2.571755662
Mapllc3b microtubule-associated protein 1 light chain 3 beta 2.019437505 2.270584632 2.944476559 3.23111189
Glul glutamate-ammonia ligase (glutamine synthetase) 2.498235119 9.605599936 2.93445859 9.218196133
Mstn myostatin 1.638410681 2.375893483 2.924989648 4.358317006
Pil5 peptidase inhibitor 15 N.D. N.D. 2.895423494 3.358650476
Taf8 TATA-box binding protein associated factor 8 1.736806257 2.155054023 2.877249915 4.754793215
Tubalc tubulin, alpha 1C 2.624110938 5.969512126 2.848735477 6.623290862
Gm4788 predicted gene 4788 1.788522602 2.879500846 2.844351636 6.500410853
Slc7a6 solute carrier family 7 (cationic amino acid transporter, y+ system), member 6 2.129528491 2.280696324 2.841244328 2.818140294
Junb jun B proto-oncogene 0.989008303 1.500359314 2.8396151 3.189746575
Abhdl abhydrolase domain containing 1 N.D. N.D. 2.839492006 2.257033955
Foxo3 forkhead box 03 2.21947474 0.962315582 2.828241469 2.264502623
Mt2 metallothionein 2 1.599698764 1.087728145 2.825313904 4.285429915
Cyp2d22 cytochrome P450, family 2, subfamily d, polypeptide 22 1.810297802 1.957362004 2.816650472 2.55024356
Anapcl6 anaphase promoting complex subunit 16 1.814320542 1.427046343 2.807417384 240182431
Tfdp2 transcription factor Dp 2 2.348260671 2504044492 2.804285001 3.931386772
Pnrcl proline-rich nuclear receptor coactivator 1 1.836707712 2.602279831 2.797946072 3.463653431
lers immediate early response 5 2.047229335 7.528842847 2.796498299 6.813830266
Bcl2l11 BCL2-like 11 (apoptosis facilitator) N.D. N.D. 2.786716227 2.434369333
KIhi38 kelch-like 38 2.459769704 4.388925117 2.778051207 5.359075748
Gsk3b glycogen synthase kinase 3 beta 1.892955336 2.925782848 2.778020954 2.33731515
Rnf115 ring finger protein 115 2.176011155 1.554621709 2.77565351 2.089431547
Tmem37 transmembrane protein 37 2.312571666 5.617842455 2.768003681 5.896568007
Dpf3 D4, zinc and double PHD fingers, family 3 1.273432279 1.426685621 2.767020675 4.641827986
Abil abl-interactor 1 1.495752121 3.61348442 2.764067576 2.400571843
Sorbsl sorbin and SH3 domain containing 1 1.819696877 3.795712833 2.761134988 5.999261692
Zfand2a zinc finger, AN1-type domain 2A 2.379809591 2.098050461 2.760178693 2.510532115
Calcocol calcium binding and coiled coil domain 1 2.342477114 2.388787965 2.741494083 2.092435109
Mafg v-maf musculoaponeurotic fibrosarcoma oncogene family, protein G (avian) 1.973070484 2482058272 2.740226065 2.1766354




Fh. A ZDOGRER)E LT
A A18h f/fvs 4h f/fOFEEOFmWIEICE R QCFEUL) . 7V —3A A0FE @ iE{s+, N.D., not determined.

symbol description #Z 18h f/fvs 4h f/f |Z 2 18h f/f vs 18h mKO | X Z 18h f/f vs 4hf/f | %X Z 18h f/f vs 18h mKO
Rhbdf2 rhomboid 5 homolog 2 1.811577347 1.462709996 2.73913914 2.20447311
Stxla syntaxin 1A (brain) 3.065512074 1.989038745 2.71463776 2.21937035
Ptpdal protein tyrosine phosphatase 4al 1.97637055 2.396089954 2.698810278 3.91406424
Noct nocturnin 2.585299254 3.702298162 2.694155335 3.988221462
Ly6g lymphocyte antigen 6 complex, locus G 1.627859921 3.75904213 2.693672098 2.784812171
Asb15 ankyrin repeat and SOCS box-containing 15 1.185756072 1.153255011 2.685475284 2.73157736
Slc38a2 solute carrier family 38, member 2 1.469384108 4.471608869 2.674312811 5.742142645
Csmpl cysteine-serine-rich nuclear protein 1 0.78533574 0.873161181 2.674300747 2.667691248
Spsbl splA/ryanodine receptor domain and SOCS box containing 1 1.999336987 3.091984978 2.674210034 5.001868498
Riok2 RIO kinase 2 (yeast) 1.436753059 1.074832949 2.674095045 6.275817378
Osginl oxidative stress induced growth inhibitor 1 1.984099444 2.391697572 2.667178615 3.854858447
Cenll cyclin L1 1.253019853 1.19699945 2.654238563 3.077864949
Usp3 ubiquitin specific peptidase 3 2.375354779 2.004670248 2653270214 2.022520992
Mtmrl4 myotubularin related protein 14 1.996949671 2.726873753 2.653180847 2.380718434
Mettl21e methyltransferase like 21E 1.214355724 14.99266596 2.645826933 55.36058147
Gmb5643 heterogeneous nuclear ribonucleoprotein Al pseudogene 2.245288601 1.529103249 2.644554157 2.217842834
Hipk3 homeodomain interacting protein kinase 3 2.021221144 2.698886998 2.641139101 2.864564525
Agmo alkylglycerol monooxygenase 1.771398356 2497643067 2.629572881 2.498084189
Gm6054 predicted gene 6054 1.815322997 1.45369956 2.613244997 2.601161752
Mustnl musculoskeletal, embryonic nuclear protein 1 2.1753792 1.989089952 2.588083674 2.174720591
Prdm2 PR domain containing 2, with ZNF domain 1.812622001 2.826866843 2.58125833 2.32046021
St3gal5 ST3 beta-galactoside alpha-2,3-sialyltransferase 5 1.441146654 3.41603197 2.580285609 6.85773387
1p6k3 inositol hexaphosphate kinase 3 1.857635064 3.529634509 257346741 5.8876896
0Olfr1375 olfactory receptor 1375 1.983306489 2.053221147 2.567382638 2.789753404
Lpinl lipin 1 1.961413397 3.512978479 2.558940431 3.409536723
Gzfl GDNF-inducible zinc finger protein 1 2.604949739 3.238485299 2.548915659 4.564679797
Tmemb5b transmembrane protein 55b 2.362454552 3.744649815 2548472188 3.585151483
Crbn cereblon 2.053592913 1.984187094 2.546681367 2.483148716
Insigl insulin induced gene 1 1.281483969 2.046117658 2.539985547 3.189836985
Nfil3 nuclear factor, interleukin 3, regulated 2.082825768 4.623425775 2.526801984 9.867095311
Intu inturned planar cell polarity effector homolog (Drosophila) 2.408283623 1.746034849 2523584346 2.025271667
Cirhla cirrhosis, autosomal recessive 1A (human) 1.881561093 1539924854 2.520699608 2.068300865
Slc25a20 solute carrier family 25 (mitochondrial carnitine/acylcarnitine translocase), member 20 1.829834474 2497369315 2.52064857 2.738701962
Tgfbr3 transforming growth factor, beta receptor |11 1.359717261 15.96052851 2518955885 14.7413557
Tbcld17 TBC1 domain family, member 17 1.922672565 2.989495346 2.488874373 3.07008665
Slc9al solute carrier family 9 (sodium/hydrogen exchanger), member 1 2.513654073 2.720219098 2.488302496 2.926564398
Stab2 stabilin 2 1.503053733 3.721075317 2.486223172 3.108798889
Pik3ca phosphatidylinositol 3-kinase, catalytic, alpha polypeptide 1.534423869 2.289891782 2.485694312 2.049577142
Adprm ADP-ribose/CDP-alcohol diphosphatase, manganese dependent 2.373233363 3.055191076 2.483590411 3.001248279
B4galt3 UDP-Gal:betaGlcNAc beta 1,4-galactosyltransferase, polypeptide 3 1.012020807 1.651618912 2470042191 2.560730888
Siahla seven in absentia 1A 1.417321711 1.088807587 2.457361876 2.124048566
Emx2o0s Emx2 opposite strand/antisense transcript (non-protein coding) 2.269176827 5.359224786 2.454734595 5.649083235
Hiplr huntingtin interacting protein 1 related 1.541225648 1.402310781 2.454683086 2.083211446
Fam3a family with sequence similarity 3, member A 1.017939688 1.653984134 2.453244089 3.254377607
Ankle2 ankyrin repeat and LEM domain containing 2 1.629006389 1.862288553 2.450990728 2.082713323
Akirin2 akirin 2 1.814929112 2.161898447 2.450075661 2.972359884
Hmgcs2 3-hydroxy-3-methylglutaryl-Coenzyme A synthase 2 1.781720919 2.851300047 2.430425865 2.086578237
Nfe2l2 nuclear factor, erythroid derived 2, like 2 1911872649 3.511496515 2.421637407 3.674737817
KIf15 Kruppel-like factor 15 1.935615531 2.772482298 2.412834698 3.096179
Foxol forkhead box O1 2.091976262 4.374389258 2.411286909 7.377520212
Map10 microtubule-associated protein 10 2.098655785 1595226848 2.404425061 2.557798073
Slc39a14 solute carrier family 39 (zinc transporter), member 14 1.872402568 1.788647592 2.402430319 2.042755389
Cyr61 cysteine rich protein 61 1.305408026 1.232801693 2.401605604 2.143678904
Dbt dihydrolipoamide branched chain transacylase E2 2.122988498 2.756661234 2.388286525 2.040855601
Sorbs3 sorbin and SH3 domain containing 3 1.754175705 1.805733028 2.38335825 2.012377391
Gsr glutathione reductase 2.84136182 6.433800215 2.372058542 6.412161908
Rnf114 ring finger protein 114 1.584532853 2481751367 2.370596719 2.40709931
Hnrnpal heterogeneous nuclear ribonucleoprotein A1 2.328815654 1.236512795 2.364721471 3.167773267
Zfp790 zinc finger protein 790 2.270564766 2.034189094 2.362318931 2.585286677
Tubb4b-psl tubulin, beta 4B class IVB, pseudogene 1 1.918151349 2.150040159 2.359226875 2.265511174
Mapklipl mitogen-activated protein kinase 1 interacting protein 1 2.556949862 4.046512875 2.350992154 3.178547529
Pefl penta-EF hand domain containing 1 1.893966611 3.312256525 2.337867172 3.384835284
Netl neuroepithelial cell transforming gene 1 1.150046597 3.026662085 2.324073948 6.117620672
Rusc2 RUN and SH3 domain containing 2 2.196447385 2.092352713 2.323472182 2.500812342
Rnf181 ring finger protein 181 1.956742993 2.205475647 2.297710882 2.806100728
Ackr2 atypical chemokine receptor 2 1.287067614 3.182654195 2.292662947 3.642124002
Rora RAR-related orphan receptor alpha 1.734534832 3.390710496 2.286231905 5.804888906
2610318N02Rik |RIKEN cDNA 2610318N02 gene 1.720649165 3.774333744 2.277982719 4.035894924
Gm5265 predicted pseudogene 5265 1.557828785 2.171302159 2.272341534 2.751064623
Zfp346 zinc finger protein 346 1.433420633 1.580230261 2.270293564 2.230510154
Papss2 3'-phosphoadenosine 5'-phosphosulfate synthase 2 1.425426453 2.717873448 2.263560079 3.200874125
Mtusl mitochondrial tumor suppressor 1 1.105253436 1.248454647 2.262067121 2.504626136
Zfp36 zinc finger protein 36 0.758125901 9.262952435 2.259952854 14.15969359
Epc2 enhancer of polycomb homolog 2 (Drosophila) 1.666711551 1.407720211 2.258948208 2.068198063
Mast2 microtubule associated serine/threonine kinase 2 1.030055613 1.682923693 2.255111459 4.212185408
Pim3 proviral integration site 3 1.376351011 1.560343087 2.250036957 2.73285669
Prr14 proline rich 14 1.583936956 1.390314478 2.245682768 2.205653509
Ucp2 uncoupling protein 2 (mitochondrial, proton carrier) 1.456745739 5.13922919 2.244781401 6.969468202
Gm6781 predicted gene 6781 1.249514921 1.854430477 2.243098578 2.987703639
Eefla2 eukaryotic translation elongation factor 1 alpha 2 1.269956695 2.541434331 2.242239823 3.660704194
Trim23 tripartite motif-containing 23 1.460290193 2.300999847 2.24047039 2.740627889
Srfbpl serum response factor binding protein 1 2.049198292 2.062032685 2.210865251 2.105620221
Pfkfb4 6-phosphofructo-2-kinase/fructose-2,6-biphosphatase 4 1.87523771 5.012996815 2.198721735 5518147744
Apbb3 amyloid beta (A4) precursor protein-binding, family B, member 3 2.231040476 459482758 2.19541581 3.030785961
Hist1h3f histone cluster 1, H3f 1.966136992 1.478242984 2.194938796 2.040585429
Ddx56 DEAD (Asp-Glu-Ala-Asp) box polypeptide 56 1.938098385 2594566133 2.190074564 2.793015406




Fh. A ZDOGRER)E LT
A A18h f/fvs 4h f/fOFEEOFmWIEICE R QCFEUL) . 7V —3A A0FE @ iE{s+, N.D., not determined.

symbol description #Z 18h f/fvs 4h f/f |Z 2 18h f/f vs 18h mKO | X Z 18h f/f vs 4hf/f | %X Z 18h f/f vs 18h mKO
Nov nephroblastoma overexpressed gene 2.262035661 1.205847776 2.184131821 2.102551119
Asb5 ankyrin repeat and SOCs box-containing 5 1.718107715 1.834438552 2.176309936 2.066041417
1gfbp3 insulin-like growth factor binding protein 3 1.576251282 7587942596 2.169641122 14.69466368
Asccl activating signal cointegrator 1 complex subunit 1 1.564227479 2.770642912 2.14026821 3.142592885
Aaedl AhpC/TSA antioxidant enzyme domain containing 1 1.589864805 2406085548 2.135591448 3.706153324
Pdpr pyruvate dehydrogenase phosphatase regulatory subunit 1.648649343 6.247632083 2.1317039 5.543042742
Ddx24 DEAD (Asp-Glu-Ala-Asp) box polypeptide 24 1.792979953 2.175398645 2.126259416 2.536175748
Ppmlb protein phosphatase 1B, magnesium dependent, beta isoform 1.829641767 3.231587373 2.121597839 3.825044868
0df312 outer dense fiber of sperm tails 3-like 2 0.796510512 15.15320841 2.110841152 16.71302075
Prrt2 proline-rich transmembrane protein 2 1.974873 1.589648571 2.107464786 2.189925759
C2cd2 C2 calcium-dependent domain containing 2 2.040550046 4582644437 2.104649455 2.190938369
Mrgprg MAS-related GPR, member G 1.494661349 1.348311203 2.084445509 6.266038609
Hspb7 heat shock protein family, member 7 (cardiovascular) 1.740533467 1.797762331 2.075187721 2.174995766
Ctdpl CTD (carboxy-terminal domain, RNA polymerase II, polypeptide A) phosphatase, subunit 1 1.848559723 2.378770015 2.074480918 2.803249486
Spag9 sperm associated antigen 9 1.682189107 2.828138219 2.073330753 252105134
Psenl presenilin 1 1.339695391 4.609991455 2.071256187 4.919951935
Gaa glucosidase, alpha, acid 1.804240956 2.254331503 2.069218334 2.002121758
Hist2h3c2 histone cluster 2, H3c2 1.693126983 1.21944484 2.052694711 2.734422843
Arlad ADP-ribosylation factor-like 4D 1.456501315 2.156052534 2.048871671 3.467990433
Nufipl nuclear fragile X mental retardation protein interacting protein 1 1.874862768 1.733535732 2.044021271 2.408770695
Olfm2 olfactomedin 2 1.443745141 2.382770349 2.037104895 2.033323582
Ddx3x DEAD/H (Asp-Glu-Ala-Asp/His) box polypeptide 3, X-linked 1.700225634 2.082356886 2.036980762 2.268637993
Ddx20 DEAD (Asp-Glu-Ala-Asp) box polypeptide 20 1.432163306 4.774300904 2.000068848 4.639855847




5. L BEGRENERT (1.5EULDFEE) OGOMEH (Biological Process)

Term Count|% PValue Genes

G0:0006511~ubiquitin-dependent protein catabolic process 13] 3.394| 2.27E-05(USP7, NPLOC4, USP3, UBE4A, UBE2G1, RLIM, ARIH1, PSMAL, PSMD13, SQSTM1, FBX032, ITCH, USP22

GO0:0016567~protein ubiquitination 19| 4.961| 1.04E-04|UBE4A, ASB11, FEM1B, RNF181, RLIM, KLHL7, KLHL38, ARIH1, RNF114, CRBN, DCAF10, FBX032, KLHL24,
NFE2L2, ITCH, ASB5, FBXL3, HECTD1, RNF13

G0:0006914~autophagy 11| 2.872| 2.51E-04|FAM134B, GABARAPL1, NPC1, TBC1D17, MAP1LC3B, SQSTM1, ULK1, FOXO1, UBQLN2, WIPI2, VPS33A

G0:0043161~proteasome-mediated ubiquitin-dependent 11| 2.872| 3.69E-04|RNF115, CRBN, RMND5A, PSMD12, PSMD2, NFE2L2, ARNTL, RLIM, RNF181, TRIM63, FBXL3

protein catabolic process

G0:0071243~cellular response to arsenic-containing 41 1.044( 4.46E-04|DDX3X, ZFAND2A, HMOX1, MKNK2

substance

G0:0010614~negative regulation of cardiac muscle 41 1.044] 0.00112|RGS2, GSK3B, FBX032, TRIM63

hypertrophy

G0:0048268~clathrin coat assembly 411.044| 0.00181|EPS15, PICALM, CLINT1, FCHO2

GO:0071456~cellular response to hypoxia 8| 2.089| 0.00258|ADRB2, HP1BP3, HMOX1, RGCC, RORA, NFE2L2, VLDLR, SLC9A1

G0:0071549~cellular response to dexamethasone stimulus 5] 1.305| 0.00424|MSTN, FOXO1, FBX032, TRIM63, DDIT4

G0:0006898~receptor-mediated endocytosis 6| 1.567| 0.00443[{ADRB2, APOB, MSR1, PICALM, CD36, VLDLR

G0:0031333~negative regulation of protein complex assembly 41 1.044| 0.00523[DDX3X, ULK1, IMPACT, GSK3B

G0:0030301~cholesterol transport 41 1.044| 0.00523|NPC1, APOB, MSR1, CD36

G0:0006897~endocytosis 10( 2.611| 0.00553|EPS15, DNM3, NPC1, MSR1, PICALM, ATP6V1H, STAB2, CLINT1, FCHO2, VLDLR

G0:0010886~positive regulation of cholesterol storage 3] 0.783[ 0.00637|APOB, MSR1, CD36

G0:0016239~positive regulation of macroautophagy 411.044 0.0078|SQSTM1, ULK1, HMOX1, WAC

GO0:0006351~transcription, DNA-templated 49| 12.79] 0.00836|TAF1D, EZH1, ASCC1, FOXO1, RORA, RLIM, BZW1, ACTR8, CIRH1A, NFIL3, MYC, AKIRIN2, SERTAD2, ATF7IP,
ARNTL, LPIN1, GZF1, ELL2, BTG2, ZFP280D, HIPK3, TGIF1, DNTTIP2, LIN54, USP22, NFE2L2, MYNN,
SETD1B, SOX4, ATF1, CALCOCO1, DDX3X, ZFP410, TFDP2, CHD1, HBP1, WAC, MAFG, MAFF, KAT7, CEBPB,
CEBPD, TAF8, TAF7, KLF15, MAFK, NUP62, SRFBP1, RERE

G0:0006355~regulation of transcription, DNA-templated 57] 14.88| 0.00902(HP1BP3, TAF1D, EZH1, ASCC1, FOXO1, RORA, RLIM, BZW1, ACVR1B, CIRH1A, ACTR8, NFIL3, MYC, AKIRIN2,
SERTAD2, ATF7IP, ARNTL, LPIN1, GZF1, ELL2, BTG2, ZFP280D, ZFP790, HIPK3, ZFP869, TGIF1, PRDM2,
DNTTIP2, LIN54, NFE2L2, USP22, MYNN, SETD1B, SOX4, ATF1, CALCOCO1, DDX3X, TFDP2, ZFP410, CHD1,
WAC, HBP1, MAFG, MAFF, KAT7, CEBPB, CEBPD, TAFS8, TAF7, ZFP119B, KLF15, MAFK, SAMD4, SRFBP1,
PHF21B, APBB3, RERE

G0:0019915~lipid storage 4| 1.044| 0.01223|PLINb, CD36, ABHD4, PNPLA2

GO0:0097421~liver regeneration 4| 1.044| 0.01488|CEBPB, EZH1, HMOX1, MYC

G0:0010744~positive regulation of macrophage derived foam 3| 0.783| 0.01591|APOB, MSR1, CD36

cell differentiation

G0:0008202~steroid metabolic process 6| 1.567| 0.0177|NPC1, STS, APOB, HMGCS2, VLDLR, FDFT1




5. L BEGRENERT (1.5EULDFEE) OGOMEH (Biological Process)

Term Count|% PValue |Genes

G0:2000379~positive regulation of reactive oxygen species 411.044| 0.01783|CDKN1A, CD36, NFE2L2, GADD45A

metabolic process

G0:0030433~ER-associated ubiquitin-dependent protein 5] 1.305| 0.01919|NPLOC4, DNAJB9, UBE4A, CCDC47, UBQLN2

catabolic process

G0:0070301~cellular response to hydrogen peroxide 5] 1.305| 0.01919|LCN2, OSER1, IMPACT, FOXO1, NFE2L2

G0:0032869~cellular response to insulin stimulus 6 1.567| 0.02121[SORBS1, SLC25A33, FOX01, MYC, LPIN1, SLC9A1

G0:0045944~positive regulation of transcription from RNA 28| 7.311| 0.02205|MAVS, EZH1, FOXO01, SOX4, NUFIP1,JAG1, RORA, CALCOCO1, ATF1, ACVR1B, DDX3X, IFRD1, MYC,

polymerase |l promoter AKIRIN2, CEBPB, CEBPD, TAF7, KLF15, ARNTL, LPIN1, PRPF6, ACVR2A, ADRB2, GSK3B, RGCC, NFE2L2,
SLC40A1, SLC9A1

GO:0006417~regulation of translation 7] 1.828] 0.02214|DDX3X,RGS2, IMPACT, MKNK2, EPRS, SAMD4, PPP1R15A

G0:0008203~cholesterol metabolic process 6| 1.567| 0.02216|NPC1, APOB, HMGCS2, CYP27A1, VLDLR, FDFT1

G0:0042254~ribosome biogenesis 6| 1.567| 0.02216|DDX27, GTPBP4, SBDS, DDX56, DDX3X, TSR1

G0:0071850~mitotic cell cycle arrest 3] 0.783| 0.02541|CDKN1A, RGCC, GADD45A

G0:0030308~negative regulation of cell growth 7] 1.828| 0.02548|ACVR1B, CDKN1A, CTH, DDX3X, OSGIN1, SESN1, SERTAD2

GO:0006364~rRNA processing 7| 1.828| 0.02637|DDX27,SBDS, DDX56, NOP2, RRP1, UTP15, CIRH1A

G0:0048511~rhythmic process 7| 1.828| 0.0282|ENOX2, GSK3B, RORA, ARNTL, NFIL3, FBXL3, NOCT

G0:0070534~protein K63-linked ubiquitination 411.044| 0.03054|RNF115, UBE2G1,ITCH, HECTD1

G0:0001833~inner cell mass cell proliferation 3] 0.783| 0.03273|GINS1, SBDS, TAF8

G0:0042953~lipoprotein transport 3] 0.783] 0.03273|APOB, MSR1, CD36

G0:0071346~cellular response to interferon-gamma 5] 1.305( 0.03399(GBP8, GBP6, GBP10, EPRS, MYC

G0:0042787~protein ubiquitination involved in ubiquitin- 7| 1.828| 0.03419|KLHL7, ARIH1, RNF115, RMND5A, ITCH, RNF181, HECTD1

dependent protein catabolic process

G0:0031623~receptor internalization 41 1.044| 0.03484|DNM3, PICALM, CD36, ULK1

G0:0034381~plasma lipoprotein particle clearance 2] 0.522| 0.03563|MSR1, CD36

G0:0008299~isoprenoid biosynthetic process 3] 0.783| 0.03667|HMGCS2, GGPS1, FDFT1

G0:0055072~iron ion homeostasis 41 1.044| 0.03945|LCN2, PICALM, HMOX1, SLC40A1

G0:0006865~amino acid transport 41 1.044| 0.03945|SLC7A2, MYC, SLC43A1, SLC7A6

G0:0001676~long-chain fatty acid metabolic process 3] 0.783| 0.04077|CD36,ACOT2,ACOT1

G0:0006882~cellular zinc ion homeostasis 3] 0.783[ 0.04077|SLC39A14,SLC30A1, MT1

G0:2000573~positive regulation of DNA biosynthetic process 3| 0.783| 0.04077|GSK3B, RGCC, MYC

G0:0000045~autophagosome assembly 4| 1.044| 0.04435|GABARAPL1, MAP1LC3B, ULK1, WIPI2

G0:0042176~regulation of protein catabolic process 3] 0.783| 0.04504|0DC1, PSMD2, ARNTL

G0:0007623~circadian rhythm 6 1.567| 0.0454|GSK3B, RORA, ARNTL, NFIL3, FBXL3, NOCT

G0:0006879~cellulariron ion homeostasis 41 1.044 0.0469[LCN2, HMOX1, MYC, SLC40A1

G0:0010501~RNA secondary structure unwinding 41 1.044 0.0469(DDX27, DDX56, DDX3X, DDX24




6. L BEGREMNEEF EULDNFEE) OGO (Biological Process)

Term Count|% PValue |Genes

G0:0006914~autophagy 6 5.31|7.16E-04|FAM134B, NPC1, MAP1LC3B, ULK1, FOXO1, UBQLN2
G0:0071549~cellular response to dexamethasone stimulus 4] 3.54|8.20E-04|FOX01, FBX032, TRIM63, DDIT4
G0:0006865~amino acid transport 4] 3.54]| 0.00119|SLC7A2, MYC, SLC43A1,SLC7A6
G0:0010614~negative regulation of cardiac muscle 3] 2.655| 0.00157|RGS2, FBX032, TRIM63

hypertrophy

G0:0009267~cellular response to starvation 4] 3.54| 0.00332|GLUL, PDK4, FOX01, ZFYVE1

G0:0006974~cellular response to DNA damage stimulus 8| 7.08| 0.00496|CDKN1A, USP3,BTG2, EGLN3, FBX0O31, FOXO1, MYC, GADD45A
G0:0072593~reactive oxygen species metabolic process 3| 2.655| 0.01533|PDK4, SESN1, DDIT4

G0:0044752~response to human chorionic gonadotropin 2|1 1.77] 0.01976|MYC, GCLM

G0:0043066~negative regulation of apoptotic process 8| 7.08]| 0.02273|C87499, CDKN1A, BTG2, HIPK3, FOXO1, APBB3, SLC40A1, SLC9A1
G0:0007265~Ras protein signal transduction 3] 2.655| 0.02291|CNKSR1, CDKN1A, ULK1

G0:0014878~response to electrical stimulus involved in 2| 1.77] 0.02464|FBX032, TRIM63

regulation of muscle adaptation

G0:0032024~positive regulation of insulin secretion 3| 2.655| 0.02571|GLUL, SOX4,D0OC2B

G0:0048511~rhythmic process 4 3.54| 0.02606|ENOX2, NFIL3, FBXL3, NOCT

G0:0042493~response to drug 6 5.31| 0.0271|CDKN1A, NPC1, TGIF1, LOX, GCLM, SLC9A1
G0:0035914~skeletal muscle cell differentiation 3| 2.655| 0.03068|MAFF, BTG2, MYC

G0:0014894~response to denervation involved in regulation of 2| 1.77] 0.03914|FBX032, TRIM63

muscle adaptation

G0:0048146~positive regulation of fibroblast proliferation 3| 2.655| 0.04162|CDKN1A, TGIF1, MYC

G0:0006977~DNA damage response, signal transduction by 2| 1.77] 0.04392|CDKN1A, SOX4

p53 class mediator resulting in cell cycle arrest

G0:0071346~cellular response to interferon-gamma 3| 2.655| 0.04515|GBP6, GBP10, MYC




x7. F+ ZDGRER

JEIEF (1515 EEE) GO (Biological Process)

Term Count|% PValue |Genes

G0:0006511~ubiquitin-dependent protein catabolic process 16| 3.071| 5.80E-06|USP7, NPLOC4, USP3, UBE4A, NUB1, UBE2G1, RLIM, ARIH1, PSMA1, PSMD13, SQSTM1,
FBX032, RANBP1, USP22,ITCH, USP14

G0:0016567~protein ubiquitination 241 4.607| 3.14E-05({UBE4A, NUB1, LRRC41, TRIM41, ASB11, FEM1B, RLIM, RNF181, KLHL7, KLHL38, ARIH1,
RNF114, CBLB, CRBN, DCAF10, RNF4, FBX032, KLHL24, NFE2L2, ITCH, ASB5, FBXL3,
HECTD1, RNF13

G0:0016239~positive regulation of macroautophagy 6 1.152| 1.99E-04|SQSTM1, ULK1, HMOX1, BNIP3, WAC, PAFAH1B2

G0:0043161~proteasome-mediated ubiquitin-dependent 13| 2.495( 3.04E-04|RNF115, CRBN, PSMD12, RMND5A, RNF4, PSMD2, NFE2L2, ARNTL, TRIM63, RNF181, RLIM,

protein catabolic process PSMD7, FBXL3

G0:0071243~cellular response to arsenic-containing 41 0.768| 0.00109|(DDX3X, ZFAND2A, HMOX1, MKNK2

substance

G0:0006351~transcription, DNA-templated 67| 12.86] 0.00174|ZFP638, EZH1, TAF1D, ASCC1, FOXO1, ZKSCAN1, RORA, RLIM, FUBP1, BZW1, CIPC, DDX21,
CIRH1A, ACTRS8, NFIL3, MYC, AKIRIN2, SERTAD2, ATF7IP, RELA, RING1, POLR1A, ARNTL,
FOXJ3, LPIN1, ELL2, GZF1, BTG2, HIPK3, ZFP280D, TGIF1, DNTTIP2, LIN54, NFE2L2, USP22,
MYNN, SETD1B, SOX4, ATF1, CALCOCO1, MLF1, ARX, DDX3X, ZSCAN21, TFDP2, ZFP410,
ZSCAN26, CHD1, WAC, HBP1, GTF3C4, MAFG, MAFF, KAT7, CEBPB, CEBPD, TAF8, TAF7,
TRIM27, KLF15, MAFK, POLR3E, SRFBP1, RNF4, NUP62, IKBKG, RERE

G0:0070534~protein K63-linked ubiquitination 6 1.152 0.0022(RNF115, RNF4, UBE2G1, TRIM27, ITCH, HECTD1

G0:0006914~autophagy 111 2.111 0.0026[FAM134B, GABARAPL1, NPC1, TBC1D17, MAP1LC3B, SQSTM1, ULK1, FOXO1, UBQLNZ2,
WIPI2, VPS33A

G0:0070301~cellular response to hydrogen peroxide 7] 1.344] 0.00261[LCN2, OSER1, IMPACT, RELA, FOXO1, BNIP3, NFE2L2

G0:0010614~negative regulation of cardiac muscle 41 0.768| 0.00271(RGS2, GSK3B, FBX032, TRIM63

hypertrophy

G0:0060548~negative regulation of cell death 8] 1.536| 0.00341(NPC1, RNF4, IMPACT, SOX4, BNIP3, OGT, NFE2L2, MYC

G0:0071456~cellular response to hypoxia 1.727] 0.00376|ADRB2, HP1BP3, HMOX1, RGCC, BNIP3, RORA, NFE2L2, VLDLR, SLC9A1

G0:0048268~clathrin coat assembly 41 0.768| 0.00432(EPS15, PICALM, CLINT1, FCHO2

G0:0006629~lipid metabolic process 22| 4.223| 0.00465|ACOX1, STS, HACD3, PRKAB2, ABHD4, ST8SIA1, PNPLA2, LPIN1, LPCAT3, ACSF2, FDFT1,
PLIN5, PNPLAS8, APOB, NPC1, SLC16A1, HMGCS2, AGPS, NEU1, PLCD1, PAFAH1B2, VLDLR

G0:0010501~RNA secondary structure unwinding 6| 1.152| 0.00466({DDX27, DDX56, DDX3X, EIF4A1, DDX24, DDX21

G0:0006897~endocytosis 12] 2.303| 0.00504|EPS15, SH3GL3, DNM3, NPC1, MSR1, PICALM, ATP6V1H, STAB2, NCL, CLINT1, FCHO2,
VLDLR

G0:0034389~lipid particle organization 41 0.768 0.0053(PLIN5, RAB3GAP1, SPG20, PNPLA2




x7. F+ ZDGRER

JEIEF (1515 EEE) GO (Biological Process)

Term Count|% PValue |Genes

G0:0042953~lipoprotein transport 41 0.768| 0.00641(APOB, ZDHHC17, MSR1, CD36

G0:0051865~protein autoubiquitination 6 1.152| 0.00863|RNF115, RNF4, RNF181, ASB4, HECTD1, RNF13

G0:0006417~regulation of translation 9] 1.727| 0.00976(EIF4G2, DDX3X, RGS2, EIF2S1, IMPACT, MKNK2, EPRS, SAMD4, PPP1R15A

G0:0010628~positive regulation of gene expression 19| 3.647 0.0098 [ MAFG, LIMS1, RAB3GAP1, MUSTN1, CALCOCO1, ARX, FUBP1, LCN2, ACVR1B, APOB,
DDX3X, ANK3, GSK3B, IKBKG, RGCC, NFE2L2, OGT, NFIL3, PPP1R15A

G0:0010886~positive regulation of cholesterol storage 3] 0.576] 0.01154{APOB, MSR1, CD36

G0:0030301~cholesterol transport 41 0.768| 0.01214(NPC1, APOB, MSR1, CD36

G0:0031333~negative regulation of protein complex assembly 41 0.768| 0.01214(DDX3X, ULK1, IMPACT, GSK3B

G0:0006364~rRNA processing 9] 1.727| 0.01228(DDX27,SBDS, DDX56, NOP2, RRP1, UTP15, DDX21, CIRH1A, FBL

G0:0071549~cellular response to dexamethasone stimulus 5 0.96 0.0123[{MSTN, FOXO01, FBX032, TRIM63, DDIT4

G0:0006355~regulation of transcription, DNA-templated 73( 14.01| 0.01283|HP1BP3, ZFP638, EZH1, TAF1D, ASCC1, FOX01, ZKSCAN1, RORA, RLIM, ZFP871, FUBP1,
BZW1, CIPC, ACVR1B, CIRH1A, ACTRS8, NFIL3, MYC, AKIRIN2, SERTAD2, ATF7IP, RELA,
RING1, ARNTL, FOXJ3, LPIN1, ELL2, GZF1, BTG2, HIPK3, ZFP280D, ZFP790, ZFP869, TGIF1,
PRDM2, NFE2L1, DNTTIP2, LIN54, NFE2L2, USP22, MYNN, SETD1B, SOX4, ATF1,
CALCOCO1, MLF1, ARX, DDX3X, ZSCAN21, TFDP2, ZSCAN26, ZFP410, CHD1, WAC, HBP1,
MAFG, MAFF, KAT7, CEBPB, CEBPD, TAF8, TAF7, ZFP119B, TRIM27, KLF15, MAFK, SAMD4,
SRFBP1, RNF4, IKBKG, PHF21B, APBB3, RERE

G0:0048511~rhythmic process 9( 1.727] 0.01341|CIPC, ENOX2, GSK3B, RORA, OGT, ARNTL, NFIL3, FBXL3, NOCT

G0:0006898~receptor-mediated endocytosis 6 1.152 0.0155[ADRB2, APOB, MSR1, PICALM, CD36, VLDLR

G0:0098779~mitophagy in response to mitochondrial 9] 1.727| 0.01589(SQSTM1, ULK1, EIF2S1,IST1, PI4K2A, MSTN, PIK3CA, ITPKC, MYOM1

depolarization

G0:0007049~cell cycle 25( 4.798| 0.01633|USP3, ANKLE2, SPICEL, LLGL2, MLF1, WAPL, MAP10, HJURP, TFDP2, ZFP830, ACTRS,
PARD6B, CDKN1A, RGS2, ZWINT, PTP4A1,1ST1, RGCC, ZFP207, FBX0O31, LIN37, USP22,
LIN54, GADD45A, CTDP1

G0:0045944~positive regulation of transcription from RNA 36 6.91| 0.01985|MAVS, EZH1, FOXO1, NUFIP1, SOX4, RORA, JAG1, ATF1, CALCOCO1, NFATC2IP, ACVR1B,

polymerase Il promoter DDX3X, ZSCAN21, OGT, IFRD1, MYC, AKIRIN2, CEBPB, CEBPD, RELA, TAF7, KLF15, ARNTL,
LPIN1, NCL, PRPF6, ACVR2A, ADRB2, RNF4, GSK3B, RGCC, IKBKG, NFE2L1, NFE2L2,
SLC40A1, SLCOA1L

G0:0043066~negative regulation of apoptotic process 23( 4.415| 0.02244|1ER3, LIMS1, RELA, FOX01, BNIP3, ANKLE2, NCL, C87499, EDNRB, CTH, CDKN1A, ATAD3A,
BTG2, DDX3X, NUP62, GSK3B, HIPK3, ZFP830, APBB3, ITCH, PRAMEF8, SLC40A1, SLC9A1

G0:0007163~establishment or maintenance of cell polarity 41 0.768| 0.02748|LIMS1, STK25, FSCN2, GSK3B




FR1. A ZOGREMERZTF (15EULFEE) OGOREN (Biological Process)

Term Count|% PValue |Genes

G0:0019915~lipid storage 41 0.768| 0.02748|PLIN5, CD36, ABHD4, PNPLA2
G0:1901216~positive regulation of neuron death 41 0.768| 0.02748[PICALM, EIF2S1, GSK3B, DDIT4
G0:0034198~cellular response to amino acid starvation 41 0.768| 0.02748(CDKN1A, ULK1, EIF2S1, IMPACT
G0:0010744~positive regulation of macrophage derived foam 3] 0.576] 0.02834(APOB, MSR1, CD36

cell differentiation

G0:0070936~protein K48-linked ubiquitination 5[ 0.96] 0.02943|RNF115, RNF4, UBE2G1, ITCH, UBE2Q2
G0:0043123~positive regulation of |-kappaB kinase/NF- 9| 1.727 0.0302|MAVS, CTH, ZDHHC17, CD36, NUP62, RELA, HMOX1, IKBKG, EDA2R
kappaB signaling

G0:0097421~liver regeneration 41 0.768| 0.03312|CEBPB, EZH1, HMOX1, MYC
G0:0003215~cardiac right ventricle morphogenesis 3] 0.576| 0.03892(SOX4,SEMAS3C, JAG1
G0:2000379~positive regulation of reactive oxygen species 41 0.768| 0.03932(CDKN1A, CD36, NFE2L2, GADD45A
metabolic process

G0:0006413~translational initiation 5 0.96] 0.04273|ABCE1, EIF4G2, DDX3X, EIF2S1, EIF4A1
G0:0008610~lipid biosynthetic process 3] 0.576| 0.04468|AGPS, DOLPP1, FDFT1
G0:0071850~mitotic cell cycle arrest 3] 0.576| 0.04468|CDKN1A, RGCC, GADD45A
G0:0043984~histone H4-K16 acetylation 3] 0.576| 0.04468(MSL2, KANSL2, OGT
G0:0006446~regulation of translational initiation 41 0.768| 0.04607(EIF4G2, EIF3J1, IMPACT, EIF4A1
G0:0034381~plasma lipoprotein particle clearance 21 0.384| 0.04829(MSR1, CD36

G0:0050873~brown fat cell differentiation 41 0.768| 0.04964|ADRB2, CEBPB, RGS2, BNIP3




8. A ZFHERMGREZEMERRTF (15EULFEE) OGO (Biological Process)

Term Count|% PValue |Genes

G0:0046907~intracellular transport 3] 2.174] 0.00521|TMEM167B, TMEM167, RANBP1

G0:0045862~positive regulation of proteolysis 3] 2.174] 0.00867(IST1, MGEAS5, OGT

G0:0006446~regulation of translational initiation 3] 2.174] 0.01892|EIF4G2, EIF3])1, EIF4A1

G0:0043243~positive regulation of protein complex 2| 1.449] 0.02542|MGEA5, BNIP3

disassembly

G0:0006629~lipid metabolic process 8[ 5.797| 0.02849|HACD3, AGPS, PRKAB2, ST8SIA1, PLCD1, NEU1, PAFAH1B2, ACSF2
G0:0098609~cell-cell adhesion 5| 3.623] 0.03353|EIF4G2, PPMEL, IST1, PPFIBP1, ELMO?2

G0:0009838~abscission 2| 1.449| 0.03788(IST1, SPG20

G0:0006413~translational initiation 3] 2.174] 0.04703|EIF4G2, EIF2S1, EIF4A1




9. X RDGRIE

JEIEF (1515 EEE) GO (Biological Process)

Term Count|% PValue |Genes

G0:0043065~positive regulation of apoptotic process 35| 4.342| 2.54E-07|USP7, HIP1R, FOX01, SOX4, OSGIN1, FOX03, DAXX, CTNNBL1, DDX3X, HMOX1, PPP2CA,
RHOB, TRP53INP1, AATF, DDX20, FAS, NSMAF, IP6K2, CYR61, NET1, ZFP346, ZFP622,
AIFM2, EEF1A2, PRKCD, BCL2L11, ADRB2, PSEN1, SIAH1A, GSK3B, BNIP3L, GADD45G,
GADD45A, IGFBP3, SLC9A1

GO0:0016567~protein ubiquitination 33| 4.094] 1.08E-05|ANAPC16, ASB11, KEAP1, MYLIP, FEM1B, RNF181, RLIM, ASB15, KLHL7, ARIH1, DCAF10,
KLHL24, ITCH, KLHL41, HECTD1, RNF13, UBE4A, SOCS2, MUL1, HERC2, TRIM23, KLHL38,
RNF114, CRBN, SIAH1A, FBX030, FBX032, NFE2L2, RNF19B, CHFR, ASB5, FBXL3, ASB6

G0:0006511~ubiquitin-dependent protein catabolic process 19| 2.357| 2.63E-05|USP7, HERPUD1, NPLOC4, USP3, UBE4A, USP1, UBE2G1, RLIM, PSMA1, ADRM1, ARIH1,
PSMD13, SQSTM1, PSMAbB, SIAH1A, FBX032, USP22, ITCH, CHFR

G0:0043161~proteasome-mediated ubiquitin-dependent 18| 2.233| 5.95E-05|RAD23B, KEAP1, ARNTL, UBE2H, RLIM, RNF181, TRIM63, PLAA, RNF115, CRBN, RMND5A,

protein catabolic process PSMD12, PSMAbB, SIAH1A, PSMD2, NFE2L2, PSMD8, FBXL3

G0:0006915~apoptotic process 42| 5.211| 8.96E-05[HIP1R, DEDD, MKNK2, EGLN3, FOXO1, FOX03, FEM1B, DAXX, CTNNBL1, ECE1, DDX3X,
SQSTM1, HMOX1, BAG3, RHOB, TRP53INP1, FAS, ITCH, RBM25, BCL7B, C5AR1, CHACI,
MUL1, PIM3, PRKCD, BCL2L11, TAX1BP1, DAPK1, DDIT4, LCN2, MEF2D, ZDHHC16, PLKS3,
PSEN1, SIAHIA, CSRNP1, HIPK3, BNIP3L, GADD45G, SIX1, PPP1R15A, PEG3

G0:0006914~autophagy 17( 2.109| 1.13E-04|SNAP29, GABARAPL1, FOXO1, OPTN, UBQLN2, WIPI2, VPS33A, FAM134B, NPC1, TBC1D17,
PSEN1, MAP1LC3B, SQSTM1, ULK1, TRP53INP1, RAB12, VPS16

G0:0048268~clathrin coat assembly 6| 0.744] 1.23E-04|EPS15, AP2B1, PICALM, HIP1R, CLINT1, FCHO2

G0:0042254~ribosome biogenesis 13| 1.613| 1.47E-04|KRR1, GTPBP4, TSR1, GAR1, MPHOSPH10, DDX27, DDX56, SBDS, DDX3X, LSG1, RRS1,
AATF, GNL3

G0:0035914~skeletal muscle cell differentiation 10| 1.241| 2.24E-04|KLF5, MEF2D, MAFF, ATF3, BTG2, LEMD2, ANKRD2, KLHL41, EMD, MYC

G0:0007623~circadian rhythm 14( 1.737| 2.52E-04|KLF9, KLF10, ARNTL, RORA, NOCT, ATF4, CSNK1E, GSK3B, DYRK1A, UBC, DPYD, FAS,
NFIL3, FBXL3

G0:0070301~cellular response to hydrogen peroxide 10| 1.241| 2.96E-04|LCN2, OSER1, IMPACT, FOXO1, RHOB, PDGFD, NFE2L2, PRKCD, NET1, PLEKHA1

G0:0008625~extrinsic apoptotic signaling pathway via death 8] 0.993| 3.13E-04|DDX3X, PCID2,0610009020RIK, DEDD, BAG3, FAS, PIK3R1, DAPK1

domain receptors




9. X RDGRIE

JEIEF (1515 EEE) GO (Biological Process)

Term Count|% PValue |Genes

G0:0045944~positive regulation of transcription from RNA 61| 7.568| 3.52E-04|TBK1, EZH1, FOXO1, RORA, ZEB1, JAG1, FOX03, DAXX, ACVR1B, RPRD1B, IFRD1, MYC,

polymerase Il promoter AKIRIN2, CYR61, ARID5A, CCNL1, ARNTL, LPIN1, JUNB, PRPF6, ACVR2A, ADRB2, SIX1,
RGCC, PYGO1, NFE2L2, SLC40A1, PEG3, MAVS, FGFR1, HMGB2, NUFIP1, SOX4, ATF1,
CALCOCO1, ARNT, NR1H2, DDX3X, PKD2, AATF, PIK3R1, ZFP384, KLF5, KLF6, CEBPB,
Z/BTB7C, KLF9, CEBPD, TAF7, KLF15, ZFP746, CSRP3, DDX58, MEF2D, ATF4, ATF3, CSRNP1,
GSK3B, ZFP143, RBMXL1, SLC9A1

G0:0034198~cellular response to amino acid starvation 7] 0.868| 4.64E-04|CDKN1A, ATF4, SLC38A2, ATF3, ULK1, UCP2, IMPACT

G0:0000122~negative regulation of transcription from RNA 47(5.831| 6.83E-04(FGFR1, USP3, EZH1, IMPACT, YBX3, ANKRD2, HIST2H3C2, ZEB1, FOX03, RLIM, DAXX,

polymerase Il promoter NR1H2, TSC22D3, SORBS3, SQSTM1, PPP2CA, EED, DDX20, NFIL3, MYC, AKIRIN2, MEPCE,
ATFT7IP, KLF5, ZFP36, HIST1IH1C, TAF7, IRF2BP2, SPEN, LPIN1, ZFP746, JUNB, GZF1, ATF3,
CD36, PLK3, BTG2, PSEN1, PIAS4, HIPK3, SIX1, HIST1H3C, TGIF1, HIST1H3D, HIST1H3F,
PEG3, VLDLR

G0:0048705~skeletal system morphogenesis 1.117] 9.87E-04ZFAND5, PSEN1, CSRNP1, TIPARP, ANKRD11, SIX1, MYC, PLEKHA1, IDUA

G0:0097192~extrinsic apoptotic signaling pathway in absence 8] 0.993]| 9.95E-04|LCN2, BAG3, GSK3B, MKNK2, FOX03, FAS, BCL2L11, DAPK1

of ligand

G0:0030308~negative regulation of cell growth 14] 1.737| 0.00104|MUL1, HSPA1A, OSGIN1, SESN1, NOV, ACVR1B, CDKN1A, CTH, DDX3X, AGT, CDKN2AIP,
DNAJB2, IP6K2, SERTAD2

G0:0043066~negative regulation of apoptotic process 38[ 4.715] 0.00117(IER3, HIP1R, YBX3, FOX0O1, ANKLE2, DAXX, DDX3X, AATF, ZFP830, FAS, ITCH, CAT, THBS1,
PRAMEF8, DPEP1, PIK3R1, CYR61, PCID2, PIM3, CTNNA1, TAX1BP1, DAPK1, C87499,
CDKN1A, CTH, SON, PLK3, BTG2, NUP62, PSEN1, UCP2, HIPK3, GSK3B, BNIP3L, SIX1,
APBB3, SLC40A1, SLC9A1

G0:0001649~o0steoblast differentiation 13] 1.613| 0.00133|MEF2D, GTPBP4, DNAJC13, PENK, RBMXL1, TGFBR3, CCDC47, H3F3B, CAT, IGFBP3,
HNRNPU, JUNB, CYR61

G0:0016239~positive regulation of macroautophagy 6 0.744] 0.00155[SQSTM1, ULK1, HMOX1, BNIP3L, RAB12, WAC

G0:0043619~regulation of transcription from RNA polymerase 41 0.496| 0.00175(CD36, HMOX1, ANKRD2, ARNT

Il promoter in response to oxidative stress

G0:0032869~cellular response to insulin stimulus 11| 1.365[ 0.00198|IRS2,GOT1, SORBS1, SLC25A33, UCP2, FOX01, MYC, LPIN1, ERRFI1, PIK3R1, SLC9A1

G0:0006898~receptor-mediated endocytosis 9] 1.117| 0.00198|ADRB2, APOB, MSR1, PICALM, FTL1, CD36, APOE, HIP1R, VLDLR

G0:0034389~lipid particle organization 5] 0.62] 0.00209|PLIN5, RAB18, FITM2, PNPLA2, FAF2

G0:0007263~nitric oxide mediated signal transduction 5 0.62] 0.00209(CD36, APOE, MT2, MT1, RASD1

G0:0043410~positive regulation of MAPK cascade 12] 1.489| 0.00215|FGFR1, SPAGY, ZFP622, SORBS3, ADRB2, CD36, AGT, LEPR, FAS, IGFBP3, PRKCD, IGFBP4




9. X RDGRIE

JEIEF (1515 EEE) GO (Biological Process)

Term Count|% PValue |Genes

G0:0042147~retrograde transport, endosome to Golgi 9] 1.117| 0.00221|SPAG9, TBC1D17, WASH1, VPS54, SNX2, BET1L, STX5A, RIC1, GCC2

G0:0008380~RNA splicing 20( 2.481| 0.00247[{USB1, SRSF1, RBM20, MAGOH, XAB2, HNRNPA1, HNRNPU, PRPF6, SON, SNRNP48,
GM8994, SCAF11, JMJD6, RBMXL1, ZPR1, PABPC1, DDX20, CWC22, RBM25, RBM17

G0:0071549~cellular response to dexamethasone stimulus 71 0.868| 0.00263|MSTN, FOXO1, FBX032, TRIM63, ERRFI1, HNRNPU, DDIT4

G0:0001833~inner cell mass cell proliferation 5 0.62] 0.00271[GINS1, SBDS, NDEL1, TAF8, ZPR1

G0:0032436~positive regulation of proteasomal ubiquitin- 9] 1.117| 0.00331|CSNK1A1, ARIH1, RNF114, PSEN1, CSNK1E, ZFAND2A, GSK3B, RNF19B, CHFR

dependent protein catabolic process

G0:0006364~rRNA processing 13] 1.613| 0.00334|KRR1, RRP1, GAR1, NOL8, MPHOSPH10, UTP15, RNMTL1, DDX27, DDX56, SBDS, NOP2,
TFB2M, CIRH1A

G0:0071243~cellular response to arsenic-containing 4(0.496| 0.00398|DDX3X,ZFAND2A, HMOX1, MKNK2

substance

G0:0001676~long-chain fatty acid metabolic process 5 0.62] 0.00428[SLC27A1,ACSL1,CD36,ACOT2,ACOT1

G0:0045604~regulation of epidermal cell differentiation 3] 0.372] 0.0043|MAFG, MAFF, KEAP1

G0:0097421~liver regeneration 6| 0.744] 0.00453|SRSF1, CEBPB, UCP2, EZH1, HMOX1, MYC

G0:0006351~transcription, DNA-templated 95( 11.79| 0.00461(EZH1, DEDD, TAF1D, YBX3, ZXDC, ASCC1, FOXO1, RORA, FOX03, ZEB1, MAF1, RLIM, DAXX,
BZW1, EPC2, EED, TFB2M, CIRH1A, ACTR8, RPRD1B, NFIL3, MYC, FIZ1, AKIRIN2, SERTAD2,
ATFT7IP, BRF2, ARID5A, CCNL1, IRF2BP2, ARNTL, SPEN, LPIN1, JUNB, ELL2, GZF1, BTG2,
PIAS4, FAM120B, HIPK3, ZFP280D, SIX1, ZFP697, TGIF1, DNTTIP2, LIN54, NFE2L2, USP22,
MYNN, PEG3, DPF3, HMGB2, SETD1B, SOX4, TXLNG, KEAP1, ZFP112, XAB2, CALCOCO1,
ATF1, ARNT, NR1H2, DDX3X, TFDP2, ZFP410, CHD1, TRP53INP1, WAC, HBP1, KLF5, MAFG,
KLF6, MAFF, KAT7, CEBPB, KLF9, CEBPD, TAF8, KLF10, TAF7, ZFP775, AFF1, KLF15, MAFK,
ZFP746, MEF2D, SON, ATF4, ATF3, SRFBP1, NUP62, JMJD6, CSRNP1, ZFP143, RERE

G0:0045893~positive regulation of transcription, DNA- 36| 4.467| 0.00502|HMGB2, ZXDC, FOX01, SOX4, RORA, FOX03, CALCOCO1, ARNT, NR1H2, PICALM, AGT,

templated TFB2M, TRP53INP1, WAC, AATF, MYC, SERTAD2, KLF5, ATF7IP, CEBPB, PCID2, TAFS,
MAP2K3, MSTN, AFF1, SPEN, KLF15, ARNTL, MEF2D, ATF4, NUP62, PSEN1, SIX1, USP22,
NFE2L2, MAPRE3

G0:0006865~amino acid transport 7] 0.868| 0.00505(SLC38A4, SLC38A2, SLC7A2, SLC3A2, MYC, SLC43A1, SLC7A6

G0:0030433~ER-associated ubiquitin-dependent protein 8] 0.993| 0.00594|NPLOC4, DNAJB9, PSMC4, UBE4A, CCDC47, FAF2, UBQLN2, EDEM1

catabolic process

G0:2000379~positive regulation of reactive oxygen species 6 0.744] 0.00609(XDH, CDKN1A, CD36, NFE2L2, THBS1, GADD45A

metabolic process




£9. X ZOGREZMERRTF (1.5EULFEE) OGOREN (Biological Process)

Term Count|% PValue |Genes

G0:0098792~xenophagy 111 1.365 0.0062|DPF3, PDK4, RBM18, HIST2H3C2, MSTN, HIST1H3C, HIST1H3D, ITPKC, OPTN, ZFP189,
HIST1H3F

G0:0006397~mRNA processing 23[ 2.854| 0.00666(USB1, SRSF1, FIP1L1, RNMT, MAGOH, RBM20, XAB2, HNRNPA1, HNRNPU, NOCT, PRPF6,
TUT1, SON, SNRNP48, JIMJD6, RBMXL1, GPATCH1, DDX20, ZPR1, PABPC1, CWC22, RBM25,
RBM17

G0:0008203~cholesterol metabolic process 10| 1.241| 0.00708|NPC1, APOB, HMGCS2, CYP27A1, APOE, LEPR, INSIG1, CAT, VLDLR, FDFT1

G0:0006810~transport 91( 11.29| 0.00727(SRSF1,SLC27A1, STEAP4, SEC24A, ENOX2, AP4E1, AP1G1, SLC20A2, VPS54, PITPNB,
VPS37A, VPS33A, SLC7A6, SLC25A20, COPB2, AP2B1, DIRC2, STARD5, APOB, SLC16A1,
TBC1D17, APOE, SLC2A3, SLC2A1, LRRC52, RHOB, ATP8B2, VPS16, SLC43A1, SLC1A1,
SEC23A, TXNL1, STX1A, TRPMS8, RALBP1, MAGOH, SLC3A2, CACNG5, ATP6V1H, GCC2,
TMEM38B, TRAPPC12, SLC25A30, TMEM106B, AAAS, CD36, NDEL1, RAB18, IPO7,
SLC25A33, SLC25A36, KLHL12, CLIP1, RAB12, STX5A, SLC40A1, SNAP29, ARFGAP1,
SLC38A4,SLC39A14, SLC38A2, WASH1, SNX2, TIMM10, CCDC91, TMEM37, SYNPR,
SORBS1, SLC30A1, OSBPL1A, PLIN3, ETFDH, PKD2, LSG1, SLC35F5, PEX12, PIK3R1, NMD3,
RHBDF2, SPNS2, SLC10A6, HNRNPA1, EPS15, LCN2, NUP62, SLC7A2, UCP2, BET1L,
SLC15A4,SLCY9A1L, VLDLR

G0:0002230~positive regulation of defense response to virus 12| 1.489( 0.0073|MAVS, DDX58, DPF3, PDK4, RBM18, HIST2H3C2, MSTN, HIST1H3C, HIST1H3D, ITPKC,

by host ZFP189, HIST1H3F

G0:0016192~vesicle-mediated transport 17] 2.109| 0.00822|SEC23A, ARFGAP1, STX1A, SEC24A, AP4AEL, AP1G1, OPTN, VPS33A, TRAPPC12, SPAGY,
COPB2, AP2B1, PICALM, KLHL12, CLINT1, STX5A, MON1A

G0:0010614~negative regulation of cardiac muscle 41 0.496| 0.00955|RGS2, GSK3B, FBX032, TRIM63

hypertrophy

G0:0043280~positive regulation of cysteine-type 71 0.868| 0.00974|DDX3X, PPP2CA, FAS, MYC, BCL2L11, DAPK1, CYR61

endopeptidase activity involved in apoptotic process

G0:0006897~endocytosis 151 1.861( 0.01016|DNM3, MSR1, RALBP1, HIP1R, SNX2, ATP6V1H, STAB2, EPS15, AP2B1, NPC1, PICALM,
CSNKI1E, FCHO2, CLINT1, VLDLR

G0:0034599~cellular response to oxidative stress 8] 0.993| 0.01022|TXNL1, PENK, BRF2, FOXO1, FOX03, NFE2L2, PRKCD, SRXN1

G0:0048511~rhythmic process 12] 1.489| 0.01032|ATF4, ENOX2, KLF9, CSNK1E, KLF10, GSK3B, RORA, ARNTL, NFIL3, HNRNPU, FBXL3, NOCT

G0:0006974~cellular response to DNA damage stimulus 27| 3.35| 0.01177{USP7,RAD23B, APEX2, USP3,3110062M04RIK, EGLN3, FOXO1, XAB2, MCM9, EPC2, AATF,

WAC, ACTRS, TLK2, MYC, USP1, EMEL, HERC2, XPA, CDKN1A, PLK3, PSEN1, BTG2,
CDKN2AIP, FBX031, ALKBH2, GADD45A




9. X RDGRIE
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G0:0044342~type B pancreatic cell proliferation 41 0.496| 0.01207|NOQOV,SIDT2,IGFBP3, IGFBP4

G0:0060968~regulation of gene silencing 41 0.496| 0.01207|HIST2H3C2, HIST1H3C, HIST1H3D, HIST1H3F

G0:0042474~middle ear morphogenesis 5[ 0.62 0.0124|FGFR1, SIX1, INSIG1, PRRX2, MYC

G0:0007049~cell cycle 36( 4.467| 0.01298(ANAPC16, GNAI3, APEX2, MAU2, USP3, TXLNG, ANKLE2, LLGL2, MAP10, TFDP2, ZFP830,
ACTRS, TLK2, CDCA5, MTUS1, CSNK1A1, PIM3, PRKCD, CDKN1A, SON, PLK3, RGS2,
SIAHIA, ZWINT, PTP4A1, RGCC, FBX031, LIN37, USP22, LIN54, ANAPC7, HAUSS, CHFR,
GADD45A, CTDP1, MAPRE3

G0:0018105~peptidyl-serine phosphorylation 121 1.489 0.0135[CSNK1A1, MAST2, TBK1, ULK1, CSNK1E, GSK3B, HIPK3, DYRK1A, MKNK2, TLK2, CAB39,
PRKCD

G0:0001887~selenium compound metabolic process 3] 0.372| 0.01362|CTH, SEPHS2, INMT

G0:0042787~protein ubiquitination involved in ubiquitin- 12| 1.489( 0.01421|KLHL7, ARIH1, RNF115, RMND5A, SIAH1A, KEAP1, ITCH, HERC2, RNF19B, MYLIP, RNF181,

dependent protein catabolic process HECTD1

G0:0010906~regulation of glucose metabolic process 5 0.62] 0.01432({MLYCD, PDK4, RORA, IGFBP3, IGFBP4

G0:0048662~negative regulation of smooth muscle cell 6 0.744] 0.01445[ANG, RALBP1, HMOX1, NPR3, IGFBP3, PIK3R1

proliferation

G0:0033120~positive regulation of RNA splicing 41 0.496| 0.01493|SRSF1, RBM20, ZPR1, PIK3R1

G0:0033235~positive regulation of protein sumoylation 41 0.496| 0.01493|PIAS4, MUL1, ARNT, GNL3

G0:0006355~regulation of transcription, DNA-templated 108| 13.4 0.01502|ZXDC, ASCC1, FOX01, RORA, FOX03, MAF1, EPC2, EED, TFB2M, RPRD1B, FIZ1, AKIRIN2,
ARNTL, JUNB, ELL2, PIAS4, ZFP790, ZFP280D, SIX1, ZFP697, TGIF1, PRDM2, DNTTIP2,
NFE2L2, MYNN, HMGB2, SETD1B, SOX4, KEAP1, ZFP617, ATF1, ARNT, NR1H2, DDX3X,
TFDP2, KLF5, MAFG, KLF6, MAFF, KAT7, KLF9, TAF8, KLF10, TAF7, ZFP775, KLF15, MAFK,
ZFP746, ATF4, ATF3, CDKN2AIP, CSRNP1, ZFP143, ZFP947, RERE, HP1BP3, DEDD, TAF1D,
EZH1, YBX3, ZEB1, PRRX2, RLIM, DAXX, ACVR1B, BZW1, CIRH1A, ACTRS8, NFIL3, MYC,
SERTAD2, ATF7IP, BRF2, ARID5A, CCNL1, IRF2BP2, SPEN, LPIN1, GZF1, BTG2, FAM120B,
HIPK3, ZFP869, LIN54, USP22, DPF3, TXLNG, ZFP112, ZFP113, CALCOCO1, TSC22D3,
ZFP410, CHD1, TRP53INP1, HBP1, WAC, CEBPB, CEBPD, ZFP119B, ZFP119A, SAMDA4,
MEF2D, SON, SRFBP1, JMJD6, PHF21B, APBB3, ZFP189

G0:0071456~cellular response to hypoxia 10] 1.241| 0.01751|ADRB2, HP1BP3, HMOX1, RGCC, BNIP3L, RORA, FOX03, NFE2L2, VLDLR, SLC9A1

G0:0006417~regulation of translation 111 1.365 0.0181|{DDX3X, RGS2, IMPACT, MAGOH, MKNK2, EPRS, FOX03, SAMD4, PPP1R15A, PAIP2B,
DAPK1

G0:1901216~positive regulation of neuron death 5 0.62] 0.01871[PICALM, GSK3B, DAXX, ZFP746, DDIT4




£9. X ZOGREZMERRTF (1.5EULFEE) OGOREN (Biological Process)

Term Count|% PValue |Genes

G0:0019915~lipid storage 5 0.62]| 0.01871|PLIN5, CD36, FITM2, ABHD4, PNPLA2

G0:0055088~lipid homeostasis 6| 0.744] 0.01965|ACADVL, NR1H2, ACOX1, APOE, IVD, PNPLA2

G0:0071447~cellular response to hydroperoxide 3] 0.372] 0.01991|CD36, TRP53INP1, PRKCD

G0:0016310~phosphorylation 35| 4.342| 0.01997|FGFR1, SEPHS2, PFKFB4, TBK1, PFKFB1, MKNK2, ITPKC, EPHB2, MAP3K6, ACVR1B, CLK4,
PIK3CA, TLK2, PAPSS2, IP6K3, IP6K2, CSNK1A1, LIMK2, ALPK2, MAP2K3, PDK4, PIM3,
PRKCD, DAPK1, ACVR2A, PLK3, MAST2, PANK1, CSNK1E, ULK1, HIPK3, GSK3B, PI4K2A,
DYRK1A, NEK7

G0:0043524~negative regulation of neuron apoptotic process 131 1.613[ 0.0206|C5AR1, CEBPB, OPTN, GCLM, FAM134B, PSEN1, BTG2, APOE, HMOX1, AGT, SIX1, MT1,
PIK3CA

G0:0000045~autophagosome assembly 6| 0.744] 0.02594|GABARAPL1, PSEN1, MAP1LC3B, ULK1, TRP53INP1, WIPI2

G0:0034976~response to endoplasmic reticulum stress 8] 0.993| 0.02646|HERPUDI1, ATF4, CEBPB, NFE2L2, THBS1, PPP1R15A, BCL2L11, PIK3R1

G0:0045732~positive regulation of protein catabolic process 71 0.868| 0.02709|IER3, GSK3B, TIPARP, FOXO1, ITCH, MYLIP, STX5A

G0:0071470~cellular response to osmotic stress 3] 0.372| 0.02717|DDX3X, SERPINB6A, PKD2

G0:0010886~positive regulation of cholesterol storage 3] 0.372] 0.02717|APOB, MSR1, CD36

G0:0006879~cellulariron ion homeostasis 6| 0.744] 0.02829|LCN2, FTL1, HMOX1, MYC, SLC40A1, MON1A

G0:0010501~RNA secondary structure unwinding 6| 0.744] 0.02829(DDX27, DDX56, GM8994, DDX3X, DDX24, DDX20

G0:0006882~cellular zinc ion homeostasis 41 0.496| 0.02988|SLC39A14,SLC30A1, MT2, MT1

G0:0055114~oxidation-reduction process 37( 4.591| 0.02999(XDH, STEAP4, ACOX1, ENOX2, EGLN3, SESN1, FDFT1, GSR, CYP39A1, P4HA2, IVD, HMOX1,
ETFDH, LOX, CAT, QSOX1, MTO1, BCKDHA, TXNL1, PDPR, AIFM2, AAED1, SOD3, MSRB3,
ACADVL, NNT, CYP27A1, JIMJD6, HSDL2, H6PD, AGMO, TXNRD1, DPYD, ALKBH2, HPGD,
GLYR1, SRXN1

G0:0098609~cell-cell adhesion 141 1.737| 0.03071|YWHAZ, SLC3A2, HIST2H3C2, HSPA1A, ABI1, EPS15, BZW1, UBFD1, BAG3, MB21D2, PLIN3,
HIST1H3D, CLINT1, EMD

G0:0009791~post-embryonic development 10] 1.241| 0.03137|APOB, PSEN1, CSRNP1, SIAH1A, TIPARP, PYGO1, CCDC47,BCL2L11, LLGL2, PLEKHA1

G0:0006629~lipid metabolic process 27 3.35| 0.03157[(SLC27A1, ACOX1, ABHD4, ECHS1, GPCPD1, FDFT1, PLIN5, APOB, SLC16A1, MTMR1, ACSL1,
CYP39A1, APOE, INSIG1, STS, PNPLA2, MID1IP1, LPCAT3, LPIN1, ACADVL, PNPLAS8, NPC1,
NAPEPLD, HMGCS2, MLYCD, HPGD, VLDLR

G0:0006979~response to oxidative stress 11] 1.365| 0.03229|XPA, PSEN1, APOE, HMOX1, ETFDH, TXNRD1, CAT, GCLM, PRKCD, SRXN1, MSRB3

G0:0032776~DNA methylation on cytosine 5[ 0.62 0.033|HIST2H3C2, HIST1H3C, HIST1H3D, H3F3B, HIST1H3F




£9. X ZOGREZMERRTF (1.5EULFEE) OGOREN (Biological Process)

Term Count|% PValue |Genes

G0:0015031~protein transport 33[ 4.094] 0.03329[SNAP29, ARFGAP1, SEC24A, AP4E1, AP1G1, VPS54, SNX2, TIMM10, VPS37A, CCDC91,
VPS33A, COPB2, AP2B1, TBC1D17,LSG1, RHOB, VPS16, PEX12, PIK3R1, NMD3, RHBDF2,
SEC23A, GCC2, EPS15, AAAS, NUP62, PSEN1, RAB18, IPO7, BET1L, RAB12, SLC15A4,
MON1A

G0:0033539~fatty acid beta-oxidation using acyl-CoA 41 0.496| 0.0345|ACADVL, ACOX1,IVD, ETFDH

dehydrogenase

G0:0042176~regulation of protein catabolic process 41 0.496| 0.0345|0DC1, PPP2CA, PSMD2, ARNTL

G0:0010628~positive regulation of gene expression 241 2.978| 0.03472|MAFG, HMGB2, MUSTN1, HNRNPU, CALCOCO1, NR1H2, LCN2, DDX58, ACVR1B, ATF4,
APOB, ATF3, DDX3X, ANK3, AGT, GSK3B, RGCC, PKD2, TRP53INP1, ZPR1, NFE2L2, NFIL3,
PPP1R15A, PIK3R1

G0:0033081~regulation of T cell differentiation in thymus 3] 0.372| 0.03532|CLPTM1, ADRM1, ZEB1

G0:0050687~negative regulation of defense response to virus 3] 0.372| 0.03532|HTRAL,ITCH, PPM1B

G0:0045815~positive regulation of gene expression, 5 0.62]| 0.03645[HIST2H3C2, HIST1H3C, HIST1H3D, H3F3B, HIST1H3F

epigenetic

G0:0021510~spinal cord development 5 0.62] 0.03645(BAG3, PKD2, EED, SOX4, ZPR1

G0:0030301~cholesterol transport 41 0.496| 0.03946|NPC1, APOB, MSR1, CD36

G0:0031333~negative regulation of protein complex assembly 41 0.496| 0.03946|DDX3X, ULK1, IMPACT, GSK3B

G0:0008202~steroid metabolic process 8] 0.993| 0.04236|NPC1, STS, APOB, CYP39A1, HMGCS2, INSIG1, VLDLR, FDFT1

G0:0045648~positive regulation of erythrocyte differentiation 41 0.496| 0.04476|ACVR2A, ACVR1B, HMGB2, FOX03

G0:0006986~response to unfolded protein 6| 0.744] 0.0452|HERPUD1, CHAC1, FAF2, HSPA1A, THBS1, EDEM1

G0:0071346~cellular response to interferon-gamma 71 0.868| 0.04599|GBP8, GBP6, GBP10, EPRS, MYC, CCL6, DAPK1

G0:0071364~cellular response to epidermal growth factor 5 0.62 0.048|ZFP36, ZPR1, MYC, ERRFI1, PTPN12

stimulus

G0:0048008~platelet-derived growth factor receptor signaling 5 0.62 0.048|ZFAND5, CSRNP1, TIPARP, PDGFD, PLEKHA1

pathway

G0:0010629~negative regulation of gene expression 17] 2.109| 0.04986|XDH, FGFR1, HMGB2, TBK1, TIPARP, KEAP1, NOCT, NR1H2, ACVR1B, CDKN1A, CD36,

PICALM, TGFBR3, TGIF1, TRP53INP1, MYC, AKIRIN2




#10. X ZEFENGRIZNEIET (1.5FULEE) OGO (Biological Process)

Term Count|% PValue |[Genes

G0:0043065~positive regulation of apoptotic process 241 5.674| 4.16E-07|ZFP346, ZFP622, AIFM2, HIP1R, EEF1A2, FOX03, DAXX, PRKCD, BCL2L11, CTNNBL1, PSEN1,
PPP2CA, SIAH1A, BNIP3L, GADD45G, RHOB, TRP53INP1, AATF, DDX20, FAS, NSMAF,
IP6K2, CYR61, NET1

G0:0006915~apoptotic process 29 6.856| 1.68E-05[HIP1R, DEDD, FOX03, DAXX, CTNNBL1, ECE1, BAG3, RHOB, TRP53INP1, FAS, BCL7B,
C5AR1, CHAC1, MUL1, PIM3, PRKCD, BCL2L11, TAX1BP1, DAPK1, MEF2D, PLK3, ZDHHC16,
PSEN1, CSRNP1, SIAH1A, BNIP3L, SIX1, GADD45G, PEG3

G0:0008625~extrinsic apoptotic signaling pathway via death 7] 1.655| 6.72E-05|PCID2, 0610009020RIK, DEDD, BAG3, FAS, PIK3R1, DAPK1

domain receptors

G0:0001649~o0steoblast differentiation 10| 2.364| 5.05E-04|MEF2D, DNAJC13, PENK, TGFBR3, RBMXL1, H3F3B, CAT, JUNB, HNRNPU, CYR61

G0:0048705~skeletal system morphogenesis 7] 1.655| 7.73E-04|ZFANDb5, PSEN1, CSRNP1, TIPARP, SIX1, PLEKHAL, IDUA

G0:0035914~skeletal muscle cell differentiation 7] 1.655| 8.53E-04|KLF5, MEF2D, ATF3, LEMD2, ANKRD2, KLHL41, EMD

G0:0060968~regulation of gene silencing 41 0.946| 0.00205[HIST2H3C2, HIST1H3C, HIST1H3D, HIST1H3F

G0:0000122~negative regulation of transcription from RNA 28] 6.619 0.0021|FGFR1, YBX3, ANKRD2, HIST2H3C2, FOX03, ZEB1, DAXX, NR1H2, TSC22D3, PPP2CA, EED,

polymerase Il promoter DDX20, MEPCE, ZFP36, KLF5, IRF2BP2, SPEN, ZFP746, JUNB, PLK3, ATF3, PIAS4, PSEN1,
SIX1, HIST1IH3C, HIST1H3D, HIST1H3F, PEG3

G0:0033235~positive regulation of protein sumoylation 41 0.946| 0.00258|PIAS4, MUL1, ARNT, GNL3

G0:0006986~response to unfolded protein 6 1.418| 0.0037|HERPUD1, CHAC1, FAF2, HSPA1A, THBS1, EDEM1

G0:0032776~DNA methylation on cytosine 5[ 1.182] 0.00387|HIST2H3C2, HIST1H3C, HIST1H3D, H3F3B, HIST1H3F

G0:0008380~RNA splicing 131 3.073 0.004|USB1, SRSF1, MAGOH, XAB2, HNRNPU, SON, SNRNP48, GM8994, JMJD6, RBMXL1, ZPR1,
PABPC1, DDX20

G0:0045815~positive regulation of gene expression, 5(1.182] 0.00433[HIST2H3C2, HIST1H3C, HIST1H3D, H3F3B, HIST1H3F

epigenetic

G0:0098792~xenophagy 8[ 1.891| 0.00509(DPF3, RBM18, HIST2H3C2, HIST1H3C, HIST1H3D, OPTN, ZFP189, HIST1H3F

G0:0048008~platelet-derived growth factor receptor signaling 5[ 1.182] 0.00595(ZFAND5, CSRNP1, TIPARP, PDGFD, PLEKHA1

pathway

G0:0007623~circadian rhythm 8[ 1.891| 0.00658[ATF4, KLF9, CSNK1E, KLF10, DYRK1A, UBC, FAS, DPYD

G0:0045944~positive regulation of transcription from RNA 33| 7.801| 0.00725(FGFR1, HMGB2, TBK1, ZEB1, FOX03, DAXX, ARNT, NR1H2, PKD2, AATF, RPRD1B, PIK3R1,

polymerase Il promoter CYR61, ZFP384, KLF5, KLF6, ZBTB7C, KLF9, ARID5A, CCNL1, ZFP746, CSRP3, JUNB, DDX58,
MEF2D, ATF4, ATF3, CSRNP1, SIX1, ZFP143, PYGO1, RBMXL1, PEG3

G0:0042147~retrograde transport, endosome to Golgi 6 1.418]| 0.00796(WASH1, VPS54, SNX2, BET1L, STX5A, RIC1

G0:0042254~ribosome biogenesis 7| 1.655| 0.00962(KRR1, GAR1, MPHOSPH10, LSG1, RRS1, AATF, GNL3




#10. X ZEFENGRIZNEIET (1.5FULEE) OGO (Biological Process)

Term Count|% PValue |[Genes

G0:0097192~extrinsic apoptotic signaling pathway in absence 5 1.182] 0.01027(BAG3, FAS, FOX03, BCL2L11, DAPK1

of ligand

G0:0033081~regulation of T cell differentiation in thymus 3] 0.709| 0.01066|{CLPTM1, ADRM1, ZEB1

G0:0043066~negative regulation of apoptotic process 21] 4.965| 0.01231|PCID2, HIP1R, YBX3, PIM3, CTNNA1, DAXX, TAX1BP1, DAPK1, SON, PLK3, PSEN1, UCP2,
BNIP3L, SIX1, AATF, CAT, FAS, THBS1, PIK3R1, DPEP1, CYR61

G0:0042474~middle ear morphogenesis 41 0.946| 0.01233[FGFR1, SIX1, INSIG1, PRRX2

G0:0002230~positive regulation of defense response to virus 8[ 1.891| 0.01244(DDX58, DPF3, RBM18, HIST2H3C2, HIST1H3C, HIST1H3D, ZFP189, HIST1H3F

by host

G0:0098609~cell-cell adhesion 10| 2.364| 0.01557|YWHAZ, UBFD1, BAG3, PLIN3, SLC3A2, HIST2H3C2, HSPA1A, ABI1, HIST1H3D, EMD

G0:0043280~positive regulation of cysteine-type 5(1.182] 0.01625(PPP2CA, FAS, BCL2L11, DAPK1, CYR61

endopeptidase activity involved in apoptotic process

G0:0071902~positive regulation of protein serine/threonine 41 0.946| 0.01703[SLC27A1, ACSL1, PPP2CA, CAB39

kinase activity

G0:0034198~cellular response to amino acid starvation 41 0.946| 0.01703|ATF4,SLC38A2, ATF3, UCP2

G0:0001822~kidney development 8( 1.891| 0.01713[{JMJD6, AGT, TIPARP, SIX1, PKD2, PYGO1, CAT, BCL2L11

G0:0015031~protein transport 21( 4.965| 0.01908|SNAP29, SEC23A, RHBDF2, ARFGAP1, SEC24A, AP1G1, VPS54, TIMM10, SNX2, COPB2,
AP2B1, AAAS, PSEN1, RAB18, LSG1, BET1L, RHOB, RAB12, VPS16, PIK3R1, MON1A

G0:0018105~peptidyl-serine phosphorylation 8] 1.891| 0.01917|CSNK1A1, MAST2, TBK1, CSNK1E, DYRK1A, TLK2, CAB39, PRKCD

G0:0006979~response to oxidative stress 8] 1.891| 0.01917(XPA, PSEN1, APOE, ETFDH, TXNRD1, CAT, PRKCD, MSRB3

G0:0043410~positive regulation of MAPK cascade 7] 1.655| 0.01956|FGFR1, ZFP622, AGT, LEPR, FAS, PRKCD, IGFBP4

G0:0000183~chromatin silencing at rDNA 5[ 1.182| 0.02551|HIST2H3C2, HIST1H3C, HIST1H3D, H3F3B, HIST1H3F

G0:0006810~transport 50| 11.82| 0.02616|SRSF1,STEAP4,SLC27A1, SEC24A, AP1G1, VPS54, PITPNB, COPB2, AP2B1, STARDS,
DIRC2, SLC2A3, APOE, SLC2A1, LRRC52, ATP8B2, RHOB, VPS16, SLC1A1, SEC23A, TRPMS,
RALBP1, MAGOH, SLC3A2, SLC25A30, TMEM106B, AAAS, NDEL1, RAB18, SLC25A36, RAB12,
STX5A, ARFGAP1, SNAP29, SLC38A4, SLC38A2, WASH1, TIMM10, SNX2, SYNPR, OSBPL1A,
PLIN3, LSG1, PKD2, ETFDH, PIK3R1, RHBDF2, SLC10A6, UCP2, BET1L

G0:0044342~type B pancreatic cell proliferation 3] 0.709| 0.02778|NOQOV, SIDT2, IGFBP4

G0:0010832~negative regulation of myotube differentiation 3] 0.709| 0.02778|NOV, ANKRD2, DAXX

G0:0070301~cellular response to hydrogen peroxide 5(1.182] 0.02864{RHOB, PDGFD, PRKCD, NET1, PLEKHA1

G0:0021510~spinal cord development 41 0.946| 0.02906(BAG3, PKD2, EED, ZPR1




#10. X ZEFENGRIZNEIET (1.5FULEE) OGO (Biological Process)

Count|% PValue |[Genes
G0:0006335~DNA replication-dependent nucleosome 41 0.946| 0.02906[HIST2H3C2, HIST1H3C, HIST1H3D, HIST1H3F
assembly
G0:0009791~post-embryonic development 7] 1.655| 0.02911|PSEN1, CSRNP1, SIAHIA, TIPARP, PYGO1, BCL2L11, PLEKHA1
G0:0060021~palate development 6 1.418] 0.02967[CSRNP1, TIPARP, INSIG1, TGFBR3, EPHB2, PLEKHA1
G0:0001558~regulation of cell growth 5(1.182] 0.03028[NOV, SOCS2, HTRA1, IGFBP4, CYR61
G0:0045723~positive regulation of fatty acid biosynthetic 3] 0.709| 0.03198|NR1H2, AGT, MID1IP1
process
G0:0033120~positive regulation of RNA splicing 3] 0.709| 0.03198|SRSF1, ZPR1, PIK3R1
G0:0006397~mRNA processing 13] 3.073| 0.03286|USB1, SRSF1, MAGOH, XAB2, HNRNPU, SNRNP48, SON, JMJD6, GPATCH1, RBMXL1,
PABPC1, DDX20, ZPR1
G0:0016567~protein ubiquitination 14] 3.31| 0.03506|ANAPC16,S0OCS2, SIAH1A, FBX030, MUL1, KEAP1, KLHL41, HERC2, RNF19B, MYLIP, CHFR,
TRIM23, ASB15, ASB6
G0:0071364~cellular response to epidermal growth factor 41 0.946| 0.03639|ZFP36, ZPR1, ERRFI1, PTPN12
stimulus
G0:2001241~positive regulation of extrinsic apoptotic 3] 0.709| 0.03642(PPP2R1A, FAS, CTNNA1
signaling pathway in absence of ligand
G0:0007263~nitric oxide mediated signal transduction 3] 0.709| 0.03642|APOE, MT2, RASD1
G0:0034389~lipid particle organization 3] 0.709| 0.03642(RAB18, FITM2, FAF2
G0:0031648~protein destabilization 41 0.946| 0.03902|SIAH1A, MUL1, MYLIP, CHFR
G0:0031396~regulation of protein ubiquitination 3] 0.709| 0.04107|HERPUD1, WASH1, DAXX
G0:0048662~negative regulation of smooth muscle cell 41 0.946| 0.04174|ANG, RALBP1, NPR3, PIK3R1
proliferation
G0:0030308~negative regulation of cell growth 7] 1.655| 0.04268[NOV, AGT, CDKN2AIP, MUL1, DNAJB2, HSPA1A, IP6K2
G0:0032436~positive regulation of proteasomal ubiquitin- 5[ 1.182] 0.04333[CSNK1A1, PSEN1, CSNK1E, RNF19B, CHFR
dependent protein catabolic process
G0:0022008~neurogenesis 5[ 1.182| 0.04333|PSEN1, CHAC1, SIX1, LEMD2, TACC2
G0:0006641~triglyceride metabolic process 41 0.946| 0.04456[ACSL1, APOE, INSIG1, CAT
G0:0050732~negative regulation of peptidyl-tyrosine 3] 0.709| 0.04593|PECAM1, PRKCD, ERRFI1
phosphorylation
G0:0030837~negative regulation of actin filament 3] 0.709| 0.04593|HIP1R, PECAM1, PRKCD

polymerization




#10. X ZEFENGRIZNEIET (1.5FULEE) OGO (Biological Process)

Term Count|% PValue |[Genes

G0:0009409~response to cold 41 0.946| 0.04747|ACADVL, SLC27A1, TRPMS8, AGT

G0:0051898~negative regulation of protein kinase B signaling 41 0.946| 0.04747(XDH, LEMD2, MUL1, PLEKHA1

G0:0045893~positive regulation of transcription, DNA- 191 4.492| 0.04763|KLF5, HMGB2, PCID2, MAP2K3, ZXDC, FOX03, AFF1, SPEN, ARNT, NR1H2, MEF2D, ATF4,
templated PSEN1, AGT, SIX1, TFB2M, TRP53INP1, AATF, MAPRE3

G0:0006886~intracellular protein transport 10| 2.364| 0.04855|SEC23A, COPB2, AP2B1, SEC24A, AP1G1, SNX2, RHOB, VPS16, STX5A, RIC1
G0:0006974~cellular response to DNA damage stimulus 15| 3.546( 0.04932|RAD23B, APEX2, USP1, EME1, HERC2, XAB2, MCM9, XPA, EPC2, PLK3, PSEN1, CDKN2AIP,

AATF, TLK2, ALKBH2




F11. F ZDOGREZENEETF 2FULFEE) 0GOfEHr (Biological Process)

Term Count|% PValue |Genes

G0:0071549~cellular response to dexamethasone stimulus 41 2.703] 0.00179|FOXO01, FBX032, TRIM63, DDIT4

G0:0072593~reactive oxygen species metabolic process 41 2.703]| 0.00193|(PDK4, BNIP3, SESN1, DDIT4

G0:0006914~autophagy 6| 4.054] 0.00239|FAM134B, NPC1, MAP1LC3B, ULK1, FOXO1, UBQLN2
G0:0006865~amino acid transport 41 2.703] 0.00258|SLC7A2, MYC, SLC43A1,SLC7A6

G0:0010614~negative regulation of cardiac muscle 3] 2.027] 0.00267|RGS2, FBX032, TRIM63

hypertrophy

G0:0006974~cellular response to DNA damage stimulus 9] 6.081| 0.0063|{USP7,CDKN1A, USP3,BTG2, EGLN3, FBX031, FOX01, MYC, GADD45A
G0:0007049~cell cycle 11] 7.432| 0.00692|WAPL, PARD6B, CDKN1A, USP3,RGS2, ZWINT, TFDP2, FBX031, GADD45A, MLF1, LLGL2
G0:0009267~cellular response to starvation 41 2.703| 0.00707|GLUL, PDK4, FOX01, ZFYVE1

G0:0048146~positive regulation of fibroblast proliferation 41 2.703] 0.00882|WAPL, CDKN1A, TGIF1, MYC

G0:0043066~negative regulation of apoptotic process 10| 6.757( 0.01186|C87499, CDKN1A, BTG2, HIPK3, FOX01, BNIP3, APBB3, PRAMEFS8, SLC40A1, SLC9A1
G0:0060548~negative regulation of cell death 41 2.703]| 0.01546[NPC1, SOX4, BNIP3, MYC

G0:0007050~cell cycle arrest 41 2.703] 0.01598|CDKN1A, MYC, GADD45A, MLF1

G0:0050873~brown fat cell differentiation 3[ 2.027| 0.02068|ADRB2, RGS2, BNIP3

G0:0043065~positive regulation of apoptotic process 7| 4.73] 0.02262|USP7, ADRB2, SOX4, FOXO1, BNIP3, GADD45A, SLC9A1
G0:0044752~response to human chorionic gonadotropin 2] 1.351] 0.02585(MYC, GCLM

G0:0016567~protein ubiquitination 7| 4.73] 0.03143|KLHL7, KLHL38, UBE4A, DCAF10, ASB11, FBX032, FBXL3
G0:0014878~response to electrical stimulus involved in 2] 1.351| 0.03221|{FBX032, TRIM63

regulation of muscle adaptation

G0:0001666~response to hypoxia 5[ 3.378] 0.03714|ACOT2, EGLN3, SOX4, BNIP3, DDIT4

G0:0007265~Ras protein signal transduction 3] 2.027] 0.03772|CNKSR1, CDKN1A, ULK1

G0:0032024~positive regulation of insulin secretion 3] 2.027] 0.04221|GLUL, SOX4, DOC2B




F12. F ZEFENGREZENEIGET 2FEULFEE) 0GOMEHr (Biological Process)

Term Count|% PValue |Genes

G0:0035264~multicellular organism growth 3] 8.571| 0.01376|SLC12A2, PDE4D, LLGL2

G0:0008380~RNA splicing 3] 8.571| 0.04991|SCAF11, TRA2B, RBM25




#13. X ZDOGREZENEETF 2FULFEE) 0GOMEHr (Biological Process)

Term Count|% PValue |Genes

G0:0043065~positive regulation of apoptotic process 21| 7.527|1.42E-08|ZFP346, HIP1R, EEF1A2, FOXO1, SOX4, OSGIN1, FOX03, BCL2L11, ADRB2, PSEN1, DDX3X,
GSK3B, SIAH1A, HMOX1, GADD45G, DDX20, IGFBP3, GADD45A, SLC9A1, NET1, CYR61

G0:0034198~cellular response to amino acid starvation 7] 2.509|1.01E-06|CDKN1A, ATF4,SLC38A2, ATF3, ULK1, UCP2, IMPACT

G0:0045944~positive regulation of transcription from RNA 30| 10.75| 3.40E-05|FOX01, SOX4, NUFIP1, FOX03,JAG1, RORA, CALCOCO1, ARNT, DDX3X, IFRD1, MYC,

polymerase Il promoter AKIRIN2, CYR61, CEBPD, TAF7, CCNL1, KLF15, ARNTL, LPIN1, CSRP3, JUNB, ADRB2, ATF4,
ATF3, GSK3B, CSRNP1, NFE2L2, SLC40A1, SLC9A1, PEG3

G0:0016567~protein ubiquitination 16] 5.735| 7.53E-05|ANAPC16, KLHL38, RNF114, CRBN, UBE4A, SIAH1A, FBX030, ASB11, FBX032, NFE2L2,
TRIM23, RNF181, ASB5, ASB15, FBXL3, HECTD1

G0:0071549~cellular response to dexamethasone stimulus 6 2.151|1.06E-04[{MSTN, FOXO1, FBX032, TRIM63, ERRFI1, DDIT4

G0:0032869~cellular response to insulin stimulus 8| 2.867|1.41E-04|SORBS1, SLC25A33, UCP2, FOX01, MYC, LPIN1, ERRFI1, SLC9A1

G0:0010614~negative regulation of cardiac muscle 41 1.434)4.26E-04|RGS2, GSK3B, FBX032, TRIM63

hypertrophy

G0:0000122~negative regulation of transcription from RNA 22| 7.885|5.08E-04|ZFP36, USP3, HIST1H1C, IMPACT, TAF7, HIST2H3C2, FOX03, LPIN1, JUNB, GZF1, SORBS3,

polymerase Il promoter ATF3, PSEN1, BTG2, HIPK3, TGIF1, DDX20, HIST1H3F, NFIL3, MYC, AKIRIN2, PEG3

G0:0006914~autophagy 9( 3.226|5.14E-04|FAM134B, GABARAPL1, NPC1, TBC1D17, PSEN1, MAP1LC3B, ULK1, FOX0O1, UBQLN2

G0:0006357~regulation of transcription from RNA polymerase 15] 5.376| 6.67E-04|MAFG, ZFP36, MAFF, HIST1H1C, CEBPD, TAF7, FOXO1, FOX03, MAFK, LPIN1, JUNB, EPC2,

[l promoter ATF4, ATF3, TFDP2

G0:0048511~rhythmic process 8[ 2.867| 0.00136|ATF4, ENOX2, GSK3B, RORA, ARNTL, NFIL3, FBXL3, NOCT

G0:0006351~transcription, DNA-templated 40( 14.34] 0.00198|DPF3, SETD1B, ASCC1, FOX01, SOX4, RORA, FOX03, CALCOCO1, ARNT, EPC2, DDX3X,
TFDP2, ZFP410, HBP1, CIRH1A, NFIL3, MYC, AKIRIN2, MAFG, MAFF, CEBPD, TAF8, TAF7,
CCNL1, KLF15, ARNTL, MAFK, LPIN1, JUNB, GZF1, ATF4, ATF3,BTG2, SRFBP1, CSRNP1,
HIPK3, TGIF1, USP22, NFE2L2, PEG3

G0:0031333~negative regulation of protein complex assembly 41 1.434] 0.00205|DDX3X, ULK1, IMPACT, GSK3B

G0:0006865~amino acid transport 5[ 1.792] 0.00205|SLC38A2,SLC7A2, MYC, SLC43A1,SLC7A6

G0:0007623~circadian rhythm 7| 2.509| 0.00275|ATF4, GSK3B, RORA, ARNTL, NFIL3, FBXL3, NOCT

G0:0043066~negative regulation of apoptotic process 171 6.093| 0.00283[HIP1R, FOXO01, PIM3, ANKLE2, C87499, CDKN1A, PSEN1, BTG2, DDX3X, UCP2, GSK3B,
HIPK3, APBB3, THBS1, SLC40A1, SLC9A1, CYR61

G0:0043161~proteasome-mediated ubiquitin-dependent 8] 2.867| 0.00322|RNF115, CRBN, SIAH1A, NFE2L2, ARNTL, RNF181, TRIM63, FBXL3

protein catabolic process

G0:0045599~negative regulation of fat cell differentiation 5[ 1.792] 0.00335[INSIG1, FOXO1, RORA, ARNTL, JAG1

G0:0060548~negative regulation of cell death 6 2.151| 0.00374{NOV, NPC1, IMPACT, SOX4, NFE2L2, MYC




#13. X ZDOGREZENEETF 2FULFEE) 0GOMEHr (Biological Process)
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G0:0071243~cellular response to arsenic-containing 3] 1.075| 0.00561|DDX3X, ZFAND2A, HMOX1

substance

G0:0070301~cellular response to hydrogen peroxide 5[ 1.792] 0.00622|0SER1, IMPACT, FOXO1, NFE2L2, NET1

G0:0006915~apoptotic process 16] 5.735| 0.00711|HIP1R, EGLN3, FOX01, PIM3, FOX03, BCL2L11, DDIT4, PSEN1, DDX3X, HIPK3, CSRNP1,
HMOX1, SIAH1A, GADD45G, PPP1R15A, PEG3

G0:2000379~positive regulation of reactive oxygen species 41 1.434] 0.00728|CDKN1A, NFE2L2, THBS1, GADD45A

metabolic process

G0:0002260~lymphocyte homeostasis 3] 1.075| 0.01002|SPNS2,SLC40A1,BCL2L11

G0:0006355~regulation of transcription, DNA-templated 43] 15.41| 0.01035|DPF3, SETD1B, ASCC1, FOX0O1, SOX4, RORA, FOX03, ZFP113, CALCOCO1, ARNT, EPC2,
DDX3X, TFDP2, ZFP410, HBP1, CIRH1A, NFIL3, MYC, AKIRIN2, MAFG, MAFF, CEBPD, TAFS,
TAF7,CCNL1, KLF15, ARNTL, MAFK, LPIN1, JUNB, GZF1, ATF4, ATF3, BTG2, SRFBP1,
CSRNP1, HIPK3, ZFP790, TGIF1, PRDM2, USP22, NFE2L2, APBB3

G0:0098792~xenophagy 6| 2.151| 0.01073|DPF3, PDK4, HIST2H3C2, MSTN, ITPKC, HIST1H3F

G0:0071456~cellular response to hypoxia 6 2.151| 0.01073|ADRB2, HMOX1, RORA, FOX03, NFE2L2, SLC9A1

G0:0001666~response to hypoxia 8( 2.867| 0.01239|UCP2, HMOX1, ACOT2, EGLN3, SOX4, TGFBR3, ARNT, DDIT4

G0:0072593~reactive oxygen species metabolic process 4] 1.434] 0.01279|PDK4, SESN1, CYR61, DDIT4

G0:0071333~cellular response to glucose stimulus 5(1.792] 0.01332{UCP2,SOX4, PIK3CA, FOX03, GCLM

G0:0007049~cell cycle 16| 5.735[ 0.01365[ANAPC16, USP3, PIM3, ANKLE2, MAP10, CDKN1A, RGS2, PTP4A1, ZWINT, SIAH1A, TFDP2,
FBX031, USP22, CTDP1, GADD45A, MTUS1

G0:0035556~intracellular signal transduction 12] 4.301| 0.01477|ZFP36, MAST2, SPSB1, DDX3X, PSEN1, GSK3B, HMOX1, TGFBR3, ASB11, ASB5, ASB15,
NET1

G0:0034976~response to endoplasmic reticulum stress 5(1.792] 0.01674|ATF4, NFE2L2, THBS1, PPP1R15A, BCL2L11

G0:0045893~positive regulation of transcription, DNA- 151 5.376| 0.01752|TAF8,SOX4, FOX01, MSTN, KLF15, ARNTL, RORA, FOX03, CALCOCO1, ARNT, ATF4, PSENT,

templated USP22, NFE2L2, MYC

G0:0043524~negative regulation of neuron apoptotic process 71 2.509| 0.01769|FAM134B, BTG2, PSEN1, HMOX1, MT1, PIK3CA, GCLM

G0:0000045~autophagosome assembly 41 1.434] 0.01898|GABARAPL1, PSEN1, MAP1LC3B, ULK1

G0:0010501~RNA secondary structure unwinding 41 1.434] 0.02014|DDX56, DDX3X, DDX24, DDX20

G0:0002230~positive regulation of defense response to virus 6| 2.151| 0.02092|DPF3, PDK4, HIST2H3C2, MSTN, ITPKC, HIST1H3F

by host

G0:0006882~cellular zinc ion homeostasis 3[ 1.075| 0.02208|SLC39A14, MT2, MT1




#13. X ZDOGREZENEETF 2FULFEE) 0GOMEHr (Biological Process)

Term Count|% PValue |Genes

G0:0043280~positive regulation of cysteine-type 4] 1.434] 0.02387|DDX3X, MYC, BCL2L11, CYR61
endopeptidase activity involved in apoptotic process

G0:0035914~skeletal muscle cell differentiation 41 1.434] 0.03393|MAFF, ATF3,BTG2, MYC
G0:0002026~regulation of the force of heart contraction 3] 1.075| 0.03502|GAA, CSRP3, SLC9A1
G0:0010575~positive regulation of vascular endothelial growth 3] 1.075| 0.03788|ATF4, RORA, ARNT

factor production

G0:0045604~regulation of epidermal cell differentiation 21 0.717| 0.03816|MAFG, MAFF
G0:0034395~regulation of transcription from RNA polymerase 21 0.717| 0.03816|HMOX1, SLC40A1

[l promoterin response to iron

G0:0002086~diaphragm contraction 21 0.717| 0.03816|ADRB2, GAA
G0:0036499~PERK-mediated unfolded protein response 21 0.717| 0.03816|ATF4, NFE2L2
G0:0044337~canonical Wnt signaling pathway involved in 21 0.717] 0.03816|GSK3B, MYC

positive regulation of apoptotic process

G0:0010906~regulation of glucose metabolic process 3] 1.075| 0.04084|PDK4, RORA, IGFBP3
G0:0097150~neuronal stem cell population maintenance 3] 1.075| 0.04084|FOX01, FOX03, JAG1
G0:0009267~cellular response to starvation 41 1.434] 0.04226|GLUL, PDK4, FOXO1, ZFYVE1
G0:0032922~circadian regulation of gene expression 41 1.434] 0.04404|ATF4, RORA, ARNTL, NOCT
G0:0010468~regulation of gene expression 9] 3.226| 0.04675|NOV, DDX3X, ULK1, PIK3CA, KLF15, STAB2, TRIM63, MYC, PEG3
G0:0034599~cellular response to oxidative stress 41 1.434] 0.0477|FOX01, FOX03, NFE2L2, SRXN1
G0:0006511~ubiquitin-dependent protein catabolic process 6 2.151| 0.04934(USP3, UBE4A, UBE2G1, SIAH1A, FBX032, USP22




®14. * REEMIGRIF

JEIEF (2ELLEE) 0GOfEHr (Biological Process)

Term Count|% PValue |Genes

G0:0043065~positive regulation of apoptotic process 161 9.639(6.23E-08(ZFP346, HIP1R, EEF1A2, OSGIN1, FOX03, BCL2L11, PSEN1, DDX3X, GSK3B, HMOX1,
SIAH1A, GADD45G, DDX20, IGFBP3, NET1, CYR61

G0:0034198~cellular response to amino acid starvation 5[ 3.012|5.56E-05|ATF4, SLC38A2, ATF3, UCP2, IMPACT

G0:0045944~positive regulation of transcription from RNA 21| 12.65|1.01E-04|TAF7, CCNL1, NUFIP1, KLF15, FOX0O3, ARNTL, RORA, CSRP3, LPIN1, JUNB, ARNT, ATF4,

polymerase Il promoter ATF3, DDX3X, GSK3B, CSRNP1, NFE2L2, IFRD1, AKIRIN2, PEG3, CYR61

G0:0016567~protein ubiquitination 11] 6.627(5.85E-04|ANAPC16, RNF114, CRBN, SIAH1A, FBX030, NFE2L2, TRIM23, RNF181, ASB5, ASB15,
HECTD1

G0:0035556~intracellular signal transduction 11] 6.627| 0.00125|ZFP36, MAST2, SPSB1, DDX3X, PSEN1, GSK3B, HMOX1, TGFBR3, ASB5, ASB15, NET1

G0:0000122~negative regulation of transcription from RNA 15] 9.036| 0.00181|ZFP36, HIST1IH1C, IMPACT, TAF7,HIST2H3C2, FOX03, LPIN1, JUNB, SORBS3, ATF3,

polymerase |l promoter PSEN1, DDX20, HIST1H3F, AKIRIN2, PEG3

G0:0006357~regulation of transcription from RNA polymerase 10] 6.024| 0.00417|ZFP36, MAFG, EPC2, ATF4, ATF3,HIST1H1C, TAF7, FOXO3, LPIN1, JUNB

[l promoter

G0:0032869~cellular response to insulin stimulus 5[ 3.012] 0.00511|SORBS1, SLC25A33, UCP2, LPIN1, ERRFI1

G0:0010501~RNA secondary structure unwinding 4 2.41] 0.00529|DDX56, DDX3X, DDX24, DDX20

G0:0043161~proteasome-mediated ubiquitin-dependent 6| 3.614| 0.00647|RNF115, CRBN, SIAH1A, NFE2L2, ARNTL, RNF181

protein catabolic process

G0:0006882~cellular zinc ion homeostasis 3] 1.807| 0.00863|SLC39A14, MT2, MT1

G0:0098792~xenophagy 5[ 3.012| 0.00885|DPF3, HIST2H3C2, MSTN, ITPKC, HIST1H3F

G0:0031333~negative regulation of protein complex assembly 3] 1.807| 0.01061|DDX3X, IMPACT, GSK3B

G0:0006351~transcription, DNA-templated 25( 15.06| 0.01178|DPF3, ASCC1, RORA, FOX03, ARNT, EPC2, DDX3X, ZFP410, HBP1, CIRH1A, AKIRIN2, MAFG,
TAF8, TAF7, CCNL1, KLF15, ARNTL, LPIN1, JUNB, ATF4, ATF3, CSRNP1, NFE2L2, USP22,
PEG3

G0:0006915~apoptotic process 11] 6.627| 0.01458|DDX3X, PSEN1, HIP1R, CSRNP1, HMOX1, SIAH1A, GADD45G, PIM3, FOX03, BCL2L11, PEG3

G0:0010575~positive regulation of vascular endothelial growth 3] 1.807| 0.01509|ATF4, RORA, ARNT

factor production

G0:0045893~positive regulation of transcription, DNA- 111 6.627| 0.01557[ATF4, PSEN1, TAF8, MSTN, KLF15, RORA, USP22, FOX03, NFE2L2, ARNTL, ARNT

templated

G0:0002230~positive regulation of defense response to virus 5[ 3.012| 0.01569|DPF3, HIST2H3C2, MSTN, ITPKC, HIST1H3F

by host

G0:0043525~positive regulation of neuron apoptotic process 4] 2.41| 0.01704|ATF4,GSK3B, FOX03,BCL2L11

G0:0034976~response to endoplasmic reticulum stress 4] 2.41| 0.02198|ATF4, NFE2L2, THBS1, BCL2L11




F14. X 2B ENGREZNEIRET 2FEULFEE) 0GOMEHr (Biological Process)

Term Count|% PValue |Genes
G0:0042149~cellular response to glucose starvation 3] 1.807| 0.02307|ATF4, IMPACT, NFE2L2
G0:0036499~PERK-mediated unfolded protein response 2| 1.205| 0.02338|ATF4, NFE2L2
G0:0010273~detoxification of copperion 2| 1.205| 0.03105|MT2, MT1
G0:0070534~protein K63-linked ubiquitination 3] 1.807| 0.03581|RNF115, UBE2G1, HECTD1
G0:0036091~positive regulation of transcription from RNA 2| 1.205| 0.03866|ATF4, NFE2L2

polymerase |l promoterin response to oxidative stress

G0:0097192~extrinsic apoptotic signaling pathway in absence 3] 1.807| 0.04298|GSK3B, FOX03, BCL2L11
of ligand

G0:1901030~positive regulation of mitochondrial outer 2] 1.205| 0.04621|HIP1R, GSK3B

membrane permeabilization involved in apoptotic signaling

pathway

G0:0071456~cellular response to hypoxia 41 2.41| 0.04753|HMOX1, RORA, FOX03, NFE2L2




BEEL AFEICHEAL 754~ —

A.qRT-PCRAB7 7 1 <% —

Gene Forward primer (5'-3') Reverse primer (5'-3")
36B4 actggtctaggacccgagaag ctgacctctgttccaccecte
[-actin aaggccaaccgtgaaaagat catacggagaccagcatggtg
GR tgacgtgtggaagctgtaaagt tggaaacacgaccttctttac
Esrl caactgggcaaagagagtgc actactaaccagagcagacc
AR ccagtcccaattgtgtcaaa gcaaacctgtcatggtecct
REDDI1 ccagagaagagggccttga ttctgaggagtatggacctacc
Atrogin-1 agtgaggaccggctactgtg tctaagcgttcgcaaactag
MuRF1 cctgcagagtgaccaagga tcaaactgtgggagatgcgg
FoxO1 cttcaaggataagggcgaca agttaagcggtgttagacag
FoxO3 gctaagcaggcctcatctca tctgggagtttgactgcctt
KLF15 acaggcgagaagcccttt tccaaaagggcgagtctac
FKBP5 aaacgaaggagcaacggtaa acaccaccttcctgtaaact
Bnip3 cctgtcgcagttgggttc gaggacccatcttgacgtgaag
LC3 catgagcgagttggtcaaga agttggtcgtotcgtacc

B. Genotypingl 7' 7 4 ¥ —

Name Sequence of primer (5'-3")
Crel aaatactctgagtccaaaccgggecce
Cre2 cagtgcgttcgaacgctagagectgtt
Gl ggcatgcacaattacggecttct

G8 ccttctcattccatgtcageatgt

Era flox1 ttgcccgataacaataacat

Era flox2 attgtctctttctgacac

AR P1 aagtgaatggtcttggc

AR P2 ttacaggtctggtgcaagec




MR R2. GRMKOIC & Y RO TEID M & 3 H% L - BIEF DGO (Biological Process)

Term Count |% PValue |Genes

G0:0051782~negative regulation of cell division 4] 0.871| 3.00E-04|TXNIP,SUSD2, MYC, INTU

G0:0007623~circadian rhythm 10| 2.179| 4.48E-04|TYMS, MAT2A, DBP, KLF10, ID4, BHLHE40, ARNTL, NFIL3, FBXL3, NOCT

G0:0009267~cellular response to starvation 7| 1.525| 0.00157(CTSL, GLUL, ALB, KLF10, PDK4, FOX01, ZFYVE1

G0:0007265~Ras protein signal transduction 6| 1.307| 0.00293|CNKSR1, CDKN1A, RASGRP3, ULK1, DNMT1, RIT1

G0:0097421~liver regeneration 5| 1.089| 0.00298|TYMS, HMOX1, RGN, AURKA, MYC

G0:0050830~defense response to Gram-positive bacterium 8| 1.743 0.0034|SPACA3, HMGB2, GBP6, CD36, CARD9, NOD1, TBK1, GBP10

G0:0048511~rhythmic process 9| 1.961| 0.00559(ENOX2, USP2, DBP, KLF10, BHLHE40, ARNTL, NFIL3, FBXL3, NOCT

G0:0002931~response to ischemia 5| 1.089| 0.00659|MEF2C, MAP3K5, MLYCD, BCL2, CAMK2A

G0:0070301~cellular response to hydrogen peroxide 6] 1.307| 0.00676|0SER1, MAP3K5, IMPACT, FOXO1, FABP1, CBX8

G0:0006914~autophagy 9| 1.961| 0.01022|FAM134B, GABARAPL1, NPC1, MAP1LC3B, ULK1, PHF23, FOX01, UBQLN2, STBD1

G0:0006807~nitrogen compound metabolic process 4] 0.871| 0.01047|GLUL, VNN1, CAD, VNN3

G0:0016239~positive regulation of macroautophagy 4| 0.871| 0.01185|ULK1, HMOX1, TRIM13,SCOC

G0:0000165~MAPK cascade 6| 1.307| 0.01481|MEF2C, MAP3K5, IL18, TAOK3, PPM1L, MYC

G0:0046330~positive regulation of JNK cascade 6| 1.307| 0.01569|MAP3K5, CARD9, NOD1, TAOK3, EDA2R, GADD45B

G0:0008283~cell proliferation 11| 2.397| 0.01803|FAMS83D, GLUL, SBDS, BCL2, NASP, ID4, TXNRD1, LIG4, MYC, GNL3, DDIT4

G0:0006355~regulation of transcription, DNA-templated 63| 13.73| 0.01818|MEF2C, TAF1D, FOXO1, TCEAL7, FOX03, CBX8, CITED4, GM15446, FUBP1, ZFP472, ZFP933, ZFP932, BARX2, NOBOX, LOXL2, NFIL3, MKL1,
MYC, GABPB2, RXRG, ARNTL, GZF1, HOXC10, KDM2B, BTG2, ZFP790, HIPK3, ZFP869, ZFP558, TGIF1, SCML4, ZFP418, HMGB2, ZFP612,
SETD1B, TXLNG, GON4L, ZFP112, CALCOCO1, ZSCAN21, 2410141K09RIK, TFDP2, ZSCAN26, ZFP292, BHLHE40, MLLT3, TXNIP, MAFF,
KLF10, TAF7, AKAP8L, ZFP119B, NR4A1, ZFP708, MAFK, ZFP108, SRFBP1, DBP, PHF21B, DNMT1, ID4, APBB3, ZFP949

G0:0019915~lipid storage 4] 0.871| 0.01841|CD36, FFAR2, ABHD4, PNPLA2

G0:0006885~regulation of pH 4] 0.871| 0.01841|SLC9A2, PDK4, SLC4A4, SLCIAL

G0:0043524~negative regulation of neuron apoptotic process 9| 1.961| 0.01972|MEF2C, FAM134B, FZD9, KDM2B, BTG2, BCL2, HMOX1, LIG4, GCLM

G0:0010744~positive regulation of macrophage derived foam cell differentiation 3 0.654| 0.02127|MSR1,CD36,IL18

GO:0071456~cellular response to hypoxia 7| 1.525| 0.02131|ADRB2,S100B, BCL2, HMOX1, FABP1, FOX03, SLC9A1

G0:0043065~positive regulation of apoptotic process 14| 3.05| 0.02513|TXNIP,IL18,ZMAT3, NR4AL, FOXO1, FOX03, STK4, ADRB2, MAP3K5, S100B, DUSP1, HMOX1, GADD45B, SLC9A1

G0:0035914~skeletal muscle cell differentiation 5| 1.089| 0.02803|MEF2C, MAFF, BTG2, NR4A1, MYC

G0:0033574~response to testosterone 4] 0.871| 0.02892(DUSP1, NASP, CAD, PSPH

GO0:0061077~chaperone-mediated protein folding 4] 0.871| 0.02892|FKBP9, FKBP6, FKBP5, FKBP10

G0:0043388~positive regulation of DNA binding 4] 0.871| 0.02892|HMGB2, HIPK3, MYC, CALM2

G0:0000086~G2/M transition of mitotic cell cycle 4] 0.871| 0.03133|CDKNI1A, CDKN2B, USH1C, CALM2

G0:0006974~cellular response to DNA damage stimulus 16| 3.486| 0.03204|USP3,3110062MO04RIK, ZMAT3, TAOK3, FOXO01, CEP164, MBD4, STXBP4, LIG4, CDKN1A, BTG2, HELB, BCL2, FBX031, TLK2, MYC

G0:0010332~response to gamma radiation 4] 0.871| 0.03385(BCL2, TRIM13, LIG4, MYC

G0:0043123~positive regulation of |-kappaB kinase/NF-kappaB signaling 8| 1.743] 0.03772|CD36, CARD9, NOD1, S100B, TBK1, HMOX1, TRIM13, EDA2R

G0:0034381~plasma lipoprotein particle clearance 2| 0.436| 0.04148|MSR1,CD36

G0:0044565~dendritic cell proliferation 2| 0.436| 0.04148|TBK1,AzZI2

G0:0015939~pantothenate metabolic process 2| 0.436| 0.04148|VNNI, VNN3

G0:0009612~response to mechanical stimulus 5] 1.089| 0.04305|TXNIP,CD36,BTG2, TNC, PSPH

G0:0010666~positive regulation of cardiac muscle cell apoptotic process 3| 0.654| 0.04332|MAP3K5, FBX032, CAMK2A

G0:0072593~reactive oxygen species metabolic process 4] 0.871| 0.04491|BCL2, PDK4,SESN1,DDIT4

G0:0000278~mitotic cell cycle 4| 0.871| 0.04491(USP3, TFDP2, AURKA, AZI2

G0:0045944~positive regulation of transcription from RNA polymerase Il promoter 30| 6.536| 0.04634|MEF2C, HMGB2, HMGN3, TBK1, IL18, FOXO1, FOX03, JAG1, CALCOCO1, BARX2, ZSCAN21, NOBOX, ZFP292, MKL1, IFRD1, MYC, GABPB2,
CD28, TAF7, RXRG, AKAP8L, NR4A1, ARNTL, CAPRIN2, EIF4A3, ADRB2, DBP, ID4, SLC40A1, SLC9A1

G0:0014911~positive regulation of smooth muscle cell migration 4] 0.871| 0.04792(BCL2,IL18, MYC, PLAU

G0:0014902~myotube differentiation 3| 0.654| 0.04843|MEF2C, BARX2, HACD1




