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1. /ﬂi

T

b 84 FFA-10iver receptor homolog-1, LRH-1)=2 A¥X 7] %
Ao A F3}, g, Al B 2HEolE A T4 At S =4
stE atop d F&Ae|t(1-3). LRH-12& F2 &, 7+ 2 A% 5 W
719 Frel 2F oA BEo] HH, ft= A QIAkst RSt T4 FEo
2 B e Bds 2dsts dARRIAO|HH4). LRH-12 ZFoll A =4
THEy ZYU2dHE, 229 2 95 diAbdA Fagh 2dlAtoln
(25). EFF M= mEZ=gol A B HE AsthES Fote] AE
G Al Bodts AR g dew, ol A A% A2¥
T B AEH A8y 2L tiaL 2 85 48 e FAYS A
AFSHEH(6-7). LRH-12 ZFoll A S8AS FAA 7= 98 dvfar B
vk ATH®). el Aol HEetA H4E Feol FR AE U=
ol B ), o= AFE A B ol&9 #d A AHEH=H(10),

q

LRH-10] A& &34 ™o 7lodste= Ad We dd dude] vss
o1g 4 v F5o] 7hestth(11-12). LRH-1 A
3}5hE 24 RJW1000] o4& A 019}% LRH-15 243}st= 4=H3 2-EA
olt}. RJW100& 3l A}slo] = & 3l &l (hexahydropentalene) 3 S ¥ 3tsl&= 2
el detolddA e gAY £3E ™ (13), LRH-13 5 283t
heterodimer partner(SHP)2] &4 F J

Akel 2 ke giAb BAHS 2Aeti(14). o] H RJW100-> LRH-1
of YterA AESHA ZIHE FEetaL, ol T il 95 R AE
sAY Bdd A4 A4S 2T dHA AvH14-15).

2l oEe thAle vEZ=goloA thekd G40 Aoz doju
A ey 1 F dddlol= &4 8 A (aldehyde dehydrogenases, ALDHs)
7F A2 2F8-35kA] A =W oM E ¢ slo] = (acetaldehyde)oll A1 o} Al H
o] E(acetate) = ¥ = whgo] o] WolA AW FAHZHS oMAES

7]-:,';:1 OEO]'Oq dz}ﬂ’ uL}‘o ‘g‘l R



A co =

S A PEWe R olojd 4 lew © yolrb 1A xls)d
A TH18-20).

o slo]= &2 E 4 1Bl(aldehyde dehydrogenase 1B1, ALDHIBI1)&

O EddHlo]l =5 &4 0% AstA7]= & Al @ G holH, o]

Ao+ ALDHX X+ ALDHHE & A th21-22). +2 1T

4

A FEREHA HE T, A 2 Qs 2 83 2 2FdqAE Wwdo] H
t}. ALDHIB12 9= thAloA Lddste]l= &4428 4 2(aldehyde

]

dehydrogenase 2, ALDH2) tt&oz Fag&#e aihdta od#x 9om
(23), ALDHIBI°] ZR=HAS W 2% FdAel EAZE A71AY do
W ot ELHSlolE 3] sEeo] AT Baw up lojA thAbA S
2 8% Zaw JAAHIL UATH24). v o7 LRH-1° 3%
ALDHIBI1®] @& x4 7]l tigh A57F &elxd v glom, LRH-1°0] o
g tiabel]l m A= gkl die A Eg F5g Aot

Wl o] dAFoAE LRH-19] 93] Zd%= ALDHIBl 238 7|d<
Tkl ol2 2l o MA= FF=

we A shsiet.
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2.1 45124

e

A3 55 Zd:

wEA 23 g ool HE AF 10 FHe LRH-17Y 2 LRH-177¢
C57BL6/] w925 22t 7 whg] A 3 F3F Lieber-Decarli 4] 2] o]
(Bio-Serv, Flemington, NJ, USA)E o] &3}¢o], ¥+ 2]o|9} &2 3hf
o uro] md Fwatlon, mhe2o) A 9 AAES T 1 3]

o
=
gotith e s=ddS AWt ot dde= &el9ldd

o e 1x

oS0l AR WIE By g wFE 13 A2SE QAR 227
Minispec LF50(Bruker, Billerica, MA, USA)& ©|&3te] APES =A3}
A=

¢l 5 Ax A 3 E3F Sfol=o] nAAZT. Eugta st A7)V
s ArdAo= 5 31 3 3] @t 5, 100%, 95% H 90% ol ghsol Azt
Z+ 2 B 3¢ #3A4S AFHY. Mayerd dviEAdd &N (H&E, BBC
Biochemical, Mount Vernon, WA, USA)S. & 4 ¥37F A3 T 257 2
=1 AFHFY B% dEEE A ZHE F oes Y & H&KE, BBC
Biochemical) &2 7 %3t wES-3FA . B2 AlH3E & 90%, 95% L 100%



ANEHe 2 AQUWOR G55 H42 AR YA Av SeholE 14

AW A" 45 gelsty] flal Aols Wy whexgrRE IF
Z4] 50 mge F3te] chloroform(CHCl;) 3 methanol(MeOH)S 2:12 &3¢
g goo] Wi At AavbaR HdxsHgivh 111 CHClyMeOH¥ 50
mM lithium chloride(LiCD)& F7Fsto] &dstar Ad2olA 500 x g= A4
sttt CHCZS! w89 35 AMFAst] 8% CHChT &9& =
of Aavtx=m AxFIT. dxd Alsel 1:1 CHClyMeOHZ 10 mM
LiCls F7lstar e 5 A& E sto] s5& AMFstar A 919
e Ao 23] Ax whEste] Axd AEE AFHsAdd. Adxg
Al gel CHCl= kAo R SAA Y F
ZY2HE 7]EE Infinite 200 PRO(Tecan Trading AG, Maéannedorf,

Switzerland)oll AF&3}le] 550 nmoll A SFE=E A4S T ALY F

t

(U
=
Mot
z
o
o
&
ol
o
o
ol
o
3R
o

=
dEE FHe BARATCERIAE FAAY 248 A9, oM AE &
Fe2HE 248 A, obkAS A71E S, ENT), A4 FEE

@& g AeolE Maye LRH-17" ¥ LRH-17"" wp$-~2
S 4 CTolA 900 x ge& 15 & Fo YRS dlo o
4S wgsatt. 1 % F8 A 2Hnon-esterified fatty acid, NEFA)Z} o}A|
EE NEFA =% 7]E(LabAssay'™ NEFA, Fujifilm,

= =4 7)E(Acetaldehyde, R-Biopharm

_4_



AG, Darmstadt, Germany)& AF&3te] 7} 550 nm, 340 nmolA SHEE =

gstel A st

2.6. €8 Wl 3t 7l #d a4 SA:

AHAE FAHE 4 TollA 900 x go & 15 B F<F ARy & 2yd &
Hoz &b oln = o] @ A (alanine amino transferase, ALT) % o} 3}
ZHo]E o}n]-% o] Q A(aspartate amino transferase, AST) FAE+=
ALT(eRHAE A0 SAE Aok, opikA| ok, 7% st A, tighvl=) o
AST(eRHAE 2 Q¥ SAE Aok, opibAleF, 7= stAdA, tetvl=) =
4 71E¢} Infinite 200 PROE AH&3ste] 505 nmellA &3 =5 833t

2. 7. AN AY T

O =] .
L 7e H Cl)jéﬂﬂ? Tf}’\ﬂl

lfDl'

EE Aol 2 olehg 4 Aol & LRH-177 9 LRH-177" mpg-29) b =
A 24 3471, steel beadsE ol &3 TAs}stAth FAsg &AL A4
#2]3}e] TriZol reagent (Life Technologies, Carlsbad, CA, USA)ES A}-&3}9]
FZE3ath. 2 F 1 pg® RNAZ iScript ¢cDNA ¥4 7] E(Bio-rad, Hercules,
CA, USA)E Al&3t9 4x %A DNA(CDNA)Z A&l 3L, cDNAY] Zeko]
9} iQ SYBR green supermix(Bio-rad)E& &3%ste] CFX9%6™ (real time
system, Bio-rad)o.2 2AA7F A& FTdah AHSS FaeUTt. B4
AHg&¥ forward®t reverse Zetolw = thed ZTHE 1). TFEA AHvHE
TEL 95 TolA 3 1, 95 CTolA 10 %, 55 CTAlA 30 25 1 = 3t &
39 3= FESAY. o2 55 CTollA 5 & %, 5 vt 05 TH F7heto]
o7 95 C7HA Z7FAlA melting curveE 18 ¥ Axpzhe 132 =g}
oM & Ab&3te] delta-delta YAIFE ALt WH o2 FFsbeto] WEY AT

2. 8. Western Blot #4:



& A

10 °] LRH-1" @ LRH-177¢" wkg-2of 3 2o] 2 o et
s o 7 =4S Byt 24 g 4EA(T-PER™ tissue protein
extraction reagent, Thermo Scientific, Rockford, IL, USA)E A}-&3}lo] A

g8kt Alge] @@L bicinchoninic acid @& A 7]
(BCA, Thermo Scientific)& AF&3te] 562 nmollA FHE=E =
3 o, 10% sodium dodecyl sulfate polyacrylamide gelol A
Uppsala,
5% skim milk/TBST(20 mM Tris-HCI, 137 mM
oA 1 AZE FRF A A

o]
= 9;‘\ .
9393, 0.2 um nitrocellulose membrane(GE Healthcare

=
E) i = -

AT
ALDHIB1 1# 3= Invitrogen, Thermo
T+ anti-rabbit IgG

o]
anti-mouse

FA 2=

of. 2%
Eeavs g4 79

1
hepatic carcinoma canc

4 4dS Fski
2. 9. AlxujF 2
b g AE gHEQ
& A (fetal bovine serum, FBS, Hyclon
penicillin-streptomycin(P/S, Gibco, Carlsbad, C
modified eagle’s medium(DMEM, Hyclone) H
¥ 2ol A wi ket
IE 6-well WiFHA I well
Lipofectamine R)ZOOO(InVltrogen Waltha:

HepG2 A
3.1(200 ng), pcLRH-1(200 ng) =&

Sweden) 0. & < i
NaCl, 0.1% Tween 20, pH 7.4)°] 4o}
% 3% bovine serum albumin(BSA, VWR, Avantor, PA, USA)/TBST
A (PA5-28554 ,
Rockford, 1L, USA), ALDH2 1 & A|(ab133306, Abcam), B-ACTIN 13
g+ (A5441, Sigma-Aldrich)E& AF&3te] 16 A|ZF &9 4 TollA wH-3AF

peroxidase/TBST(Santa cruz, Paso Robles, CA, USA)Z 1 A
% clarity western ECL substrate(Bio-rad) &S 7}&to] alAlA b

AT

Scientific

horseradish
171

7F HES A

er(HepG2) M= 10% Ej
e, Logan, UT, USA), 1x
A, USA)E >33 dulbecco’s
A& o83t 37 C, 5% CO:
IFaieh Al
3] pcDNA
g

2 5 x 10°7)
m, MA, USA) o] &
A AlAT FHFS]

KR
=
Foavng gAF



2. 10. RNA-Sequencing A& HFA:

Data bank(PRJNA743542)0 <0+ dlolEHE &gsle] A3 Sequence
read archive(SRA) groups-RNA-seq Hl°lEl & #4371 93] € WS
3 e A frd odeEg HE 3 JH7F AFREHAT. HelHE UERE
3 o fast quality check(FastQC) % multiple quality check(MultiQC) =%
Abgetel 4 BAS S8 #5#S 20dY Salmon =& Abgste] A4
S 1o differential expression analysis of sequence data 2(DeSeq2) 2~
ZEYoE o] &3te] R integrated development environment(R-Studio)ol A
A2 Fd e Aol S EA s

2. 11. LRH-19] A&/ ChIP-Sequencing A5 #249:
= Az Yol gl Santa Cruz(UCSC) Als BEeb5-A & o] &3sto] nt

S22 AAFAA LRH-1 ChIP-Sequencing At85E #4189 2on, ALDHIBI
o] ze ®E oA LRH-19 2% F9& gt

=
WelAl ¥4kslE A (peroxidase) S & A 8FaL A} peroxidase 2FdbA]o] 8 #7t
FReom, I ¥ PBSE 5 £33 3] MY EEAS vl 94 E F



23137 Y Ao vl A ZokA(Dako, Glostrup, Denmark)ol] 8 #
kAL & wlAAI T w2 F4/80 dAE 1A FA 2 AFEs o
H, A2 A 1 AbsQE A AT 1 23 FAE A=A 30 3t
] Al 3FATE 90%, 95% H 100% o g2}

5 3
100% AL 242 g A4S AR v, e &3 7 Sl

HodFo A A& A= GraphPad Prism 10.2.3(GraphPad Software
Inc,, San Diego, CA, USA)E &3l Zt2te] A gdA Hwd} id QA&
EAEIT o)A e Student’s t-test® HAFdFow, p #kol 0.05 o]a}

oA felstrh wekstslc



Z}oln A7 E(E—3)
Mouse
L32 sense ACATTTGCCCTGAATGTGGT
antisense ATCCTCTTGCCCTGATCCTT
Lrh-1 sense GAACTGTCCAAAACCAAAAAAGG
antisense CGTTTTCTCTGCGTTTTGTCA
Aldhibl sense CTCCAGGGCAGGACTACCTC
antisense CATGCCACTCGTTGTTGATGA
Adhl sense GTGACTTGTGTGAAACCAGGT
antisense GCTACAAAAGTTGCTTTCCGGG
Aldh2 sense GACGCCGTCAGCAGGAAAA
antisense CGCCAATCGGTACAACAGC
Aldhlal sense GGAATACCGTGGTTGTCAAGCC
antisense CCAGGGACAATGTTTACCACGC
Srebp-Ic  sense GGAGCCATGGATTGCACATT
antisense GCTTCCAGAGAGGAGGCCAG
Fasn sense AGCTTCGGCTGCTGTTGGAAGT
antisense TCGGATGCCTCTGAACCACTCACA
Accl sense TGACAGACTGATCGCAGAGAAAG
antisense TGGAGAGCCCCACACACA
Scdl sense CCGGAGACCCCTTAGATCGA
antisense TAGCCTGTAAAAGATTTCTGCAAACC
Ppara sense AGAGCCCCATCTGTCCTCTC
antisense ACTGGTAGTCTGCAAAACCAAA
Cpt-1a sense CTCCGCCTGAGCCATGAAG
antisense CACCAGTGATGATGCCATTCT
Mcp-1 sense ACTGAAGCCAGCTCTCTCTTCC
antisense TTCCTTCTTGGGGTCAGCACAG
171-6 sense GTGACGTTGACATCCGTAAAGA
antisense GCCGGACTCATCGTACTCC
17-1p sense CCGTGGACCTTCCAGGATGA

antisense

GGGAACGTCACACACCAGCA




L32. ribosomal protein; Lrh-I: liver receptor homolog-1; AldhlIbI: aldehyde
dehydrogenelbl; Adhl: alcohol dehydrogenasel, Aldhlal: aldehyde
dehydrogenelal;, Srebp-Ic¢ sterol regulatory element-binding protein—1c;
Fasn  fatty acid synthase; Accl: acetyl-CoA carboxylase 1, Scdl:
stearoyl-CoA desaturase 1; Ppara: peroxisome proliferator activated receptor
o; Cpt-Ioi camitine palmitoyltransferase la; Mcp—I: monocyte chemoattractant

protein—1; 7/-6' interleukin-6; /7-1f: interleukin—1p.

_10_



& Q3 Lefoln] i

714 € (6—3)

RPLPO sense
antisense

LRH-1 sense
antisense

CYP7A1 sense
antisense

ALDHIBI sense
antisense

GTGCTGATGGGCAAGAAC
AGGTCCTCCTTGGTGAAC
CTTTGTCCCGTGTGTGGAGAT
GTCGGCCCTTACAGCTTCTA
GAGAAGGCAAACGGGTGAAC
GGATTGGCAAATTGCAGA
CCCATTCTGAACCCAGACATC
AATGACCTCCCCGGTGGTA

RPLPO : ribosomal protein lateral stalk subunit PO; LRH-1I: liver
receptor homolog—1; CYP7AI: cytochrome P450 family 7 subfamily A
member 1, ALDHIBI : aldehyde dehydrogenelbl.
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ALTE MM FAF B gpo] oaf dH o FEHE= ZiholH, ASTE
Axe] de) o FFoz GEHe] TKAE, AL L Aol ate}
B3 ARg wdss Gaolth oAwg i Aold 4@ b 75 WsE
sholat Ay}, ®E Aolnt} ofere d§ 2o]l= HH3 LRH-177 w27}
ALTS AST7} 2% @43} 59, LRH-179¢" np-g-2o) A 5271 o] F71y

et HF Aol AHF LRH-17" 2 LRH-17" np$-2258 HH3 o
g Belstel 54249 olMESHE Fae AHE A}, o
2] H-17¢¢" v}§-20] ] LRH-17" v}$-2 0} oA E

gabestol= 537k f23A(p < 000D F7HE AL FAAH Y 6).

3. 3. o &2 Al dd FA A9 RNA-Sequencing #49:

e 9l
A (principal component analysis, PCA)
7A). dxzT deEat 747 3 e AlEo] Ab
EH/\}Oﬂ ojst= Akl ALDHIBlC] oA <s ®olew, v LRH-1

o EaH ovhEat Afelol {Fon gk ztolE wolA FdrH(Ly 7C). ©
of A A HAE thAtell frolatAl FoleteE FAREe] S ERel A LRH-10] U+
S sty 7D). volcano plotg FdA FoshA wHdE FAAR
ALDHIBlE AZTsdtH Ly 7E), ot dgheas AlEo] 2 oudt
AESHA Ao o] Q= A Lol 7] 9dl enrichment bubble plot o =
UEtd 23, 538 2Hzol= B AWAE tiAbet B E AR U B

AP S gHolEtdth(1d TF). gene ontology A8 @ AW FHAA ES
Z(disease genes network, DisGenNet)S ©]&3}% gene enrichment
analysis plotS 3l dgraolA] A3t A3 FHAe] #ARTE Erhes
7

Ae A2 7G).

ro

M7k delHE ol g3te] MES] BX

ME

o
of
:Oé
B

fr

_13_



3. 4. LRH-1 Al s ALDHIB1 @& 3ha:

RNA-Sequencing 2#& utgto 2 LRH-177 9 LRH-177¢" w}-9-2¢
Ao A RNAZS FE3lo] oehe iAo Holels fHxpe wae Feleg)
i1y 8A-E). WA Lrh-19] F3# #d s &8 1+ 504 LRH-1
Aqol & o]Fol AL GRIstAa(1H 8A), EA Q] dEs AL #H
A} 4 7VA F Aldhible) EER LRH-177¢" wp$- 2ol fo)atA 7438t
ATHE 8B). W AdhIZ Aldhlale- LRH-177¢" mp$- 2ol A wrado] &
SQ1(1E 8C, E), AldhZ= #Fol7} 1 tH(1¥ 8D).

g
ol

r&l

o x2HoA wMAS FEFSte] wWA IddE FAS AdA:
LRH-177¢" w}$-2oj A ALDHIBLS] 2@ o] 74 AL FQlddl,
ALDH2%= Akol7b fIItH(2d 9A). @A o] & FAgate] 2=z =
BUiS dix= 22 F3ds gelsdti(zd 9B, O). ©|& $3] ALDHIBI

ALDHIB17F LRH-1°] ¢Jsf 2=H === &
&< HepG2 Ao LRH-1 #adS F=3 thg, LRH-1° 2l
10 uM RJW100& 24 A3+ A28 & ALDHIBI 34 &dS& g<latad
(19 10A-C). = A3}, LRH-1 & AEolA LRH-19 #Hdo] 4,
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4 F d5S vt
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o
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Liquid diet acclimatization
5 day control and EtOH diet
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Liver weight Hepatic TG Hepatic TC
30 LRHAM 3001 o | RH-1 6001 o | RH-17"
o LRH-1fere o s o |RH-1fcre* # 25 o LRH-17ere+
= w [}
- = 3 i
£ 24 o 8 200 . B @ 400
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= : o =
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$ 1 & 1001 < 2004
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it | [ 1 3 0_ 0_
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g A 249 FAWA), T
S

oy 3. 7 AN SR FYaHES
Aoz B8t TG triglyceride;

4AWB) 2 ZHA2"HE0C)E
TC: total cholesterol; “ p < 0.05, ¥+ o] % ofg=

Al LRH-177 mp$-2 9] ¥, * p < 005, # p < 001, ol ehe i 2
o] Al LRH-1"" & LRH—W* u}9- o] ]Il
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Serum TG Serum TC Serum NEFA
1204 4 LRH-1" 204 o LRH-1% 104 4 LRH-1"
o LRH_.Ifxcrp o LRH_1Ur(e+ o LRH_1fh:m¢-
5 80 5" = 2
T h T
B B I.Iél
E E10 =
2 40 2 i
5 Z
0- 0- i :
Cont EtOH Cont EtOH Cont EtOH
a9 4

S GO A, EUlAEHE R FEAA 3 S 9 W S48
=

H(A), 2d=HEZ2B) 2 FHARMC) FFe AT
TG: triglyceride; TC: total cholesterol; NEFA: non-esterified fatty
acid. ™" p < 0001, % o] % o&t& FH o] A LRH-17* v}
©oo WE, * p < 0001, olgbe - Aol Al LRH1 2

LRH-17e¢* u}$-»~o] n] 1,
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A B
Serum ALT Serum AST
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[
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(=]
1
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[=]
IQ

Cont EtOH

=23k ALT: alanine amino transferase; AST: aspartate amino
transferase. © p < 0.05, &+ 2ol 2 ogks I o] A
LRH-177 wp9-29] wu, # p < 005 olere 3 2o A
LRH-17" % LRH-17" w}-$-2~ 9] w]a,
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Serum acetaldehyde
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rot
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PC2 (10%)

Pearson Coorelation
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E F
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Alcoholic i ® : =
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Sulphur compound | g LR )
metabolism ©095130e- 20
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Responseto xent‘i}nELDTE:- - IREIFTIPe )
s
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-5 0 5 10 EnrichmentScore (-log, (p-aluel)
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GO enrichment analysis - DisGeNet
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—— Diarrhea
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o 10 20 40
logy, (p-valug}

429 RNA-Sequencing &4, &7 2 o gb2-
dl: o] FAE E4(A), pearson correlation plot(B), of &
= AF ] FHAS S EW(C), AWAE A o] FHAke] S E
(D), volcano plot(E), enrichment bubble plot(F), gene enrichment
analysis plot(G)S YEHY.
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Relative expression
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receptor homolog-1; Aldhlibl: aldehyde
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dehydrogenase 2; Aldhlal: aldehyde dehydrogenase lal.
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B c
LRH-1 CYP7A1 ALDH1B1
8000 s 4 20 *
S 6000 5 * 5
[} w i 7] i
2 4000 | - 23 g 1.8
o =% (=5
3 2023.‘ 3 2 s 1.0
a W a
= - frst
% 104 % 14 % 0.5
23 o o
0- 0- 0.0-
pcDNA pcLRH-1 pcDNA pcLRH-1 pcDNA pcLRH-1
DMSO + - DMSO + - DMSO & -
RJW100 - + RJW100 - + RJW100 - *

1% 10. LRH-1 &l oe ALDHIB1 44 #d f&. AN AT 5
A AHNEE F3 LRH-1(A), CYP7AIB) % ALDHIBI(C)
S 4% " p <005 7 p < 0.001, HeG2 M 3Eo|A pcDNA<}
pcLRH-19] &4 W], HepG2: hepatic carcinoma cancer; CYP7AL

cytochrome P450 family 7 subfamily A member 1.
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A ChiP-Seq
P T SN P B R TR il

LRH-1 g5 bedGraph

i

= n Genetic and Radiation Hybrid Maps

-1962  TAAACAGGATGTTICAAAACAACCAAGAACTCTGCAGGECCGRGATETCCATGELLTTGAGLG CTGTGAGCATACCCTTCTCATCTCTAACT -1906
-1905  CTGAGCAATGCCTCTTGTAAAACCACCTGACAGCTICAGTTACAGGGACAGSCTTCAGGTL, CAATATGTAGACCAGCTCATATITTAAA -1811
-1810 CTAAAAAAAAAMAAACAACCCCCAMAACAACAACAAACCCTAAAALACGTAATTTTAAAL TTAGTCTTTTTGCCTTCTTGTAAATTATAT -1715
=1714  ATTTTGAACAAGGTAACT TAGAAACCAGAGTCACTATCTATCTATCTATCTATCTATCTATCTATCTATCTATCATCTATCTATCTATCCACCCATCT ~1617
-1816  ATCTAGAGCCATACTAAAGACACCTAACTAAGCCAGACTCTTCCTTGAGAAGCCCATATCCACACTTGGGTATATITGGTCCTTTTCCTGTGLGTG -1521
-1520 TGGLOTGTCTCACTCACTTAGATAAAGAGCAAATAGTAACACTTACCGCCTTAAACTCCTCOTCTGCTGUATCGTTAAGGGTTCAGCTCTAACTGA -1426
-1425 GTGGAGCTCCCTGGGCGEGE. GCATTTCTGG GTTITGTCTCCTCACCGEGEATIGTATTCAAACTTCACAAGTACTGGGCGAGCT ~1332
-13317 ACATGCCCAGTTCCTACTATGCTLTGCCAGGATGTTITTCTTGGGETGLLCLATAACCTCECACACACTGETCTGECTITGCOCTCTGGCACTCCA -12368
-1235  CAGACCCTGCCTGATCTCGACTTTCAGAGACTIGGTGTACATATTTTGTTCCTTGAGTTCTARAGGGAGAATACTCCAGATTITICAGTCACCTGE ~1140
=138 ATCTTGTGCCAGCCTTTCTTAGTCACTCCCTAGTTOT GTGACTTCCATG GAAAGGTC TAGAAGAGACGLTCAGAGTETAGGTGEAGECTAGETAG -1045

i T
-1044 AAWATCACCCAECAGT}\GGGGAT!'GCACAATAGCCAAAGGGACCACETGAGAGCAGACAGAGGT%GAGACCACTGCI:AETG’!GCTGACC -952 N \L_,,./“n K\u/‘
=951 ATTTGTGAGTGGGCITTITCTAGAGCAGGTAGCTGTTICTAAGGAATG CIGTCTGGGTGATGGACAGGTCTATTIGGATTCACTCTTAAAGTA -855 AGGTCA

-8B854 AGGAAGAATGGTATGTCTIGTTITTIT TTACCAGAAAGCTTGAAGGGACGLAATAATCTIGCTCAGGGTIGTITAGATAGTTATCTATTAATGACA -75%
-758  COTCCACCCAAGACAGTACAGCATGTTATATCTCTACCCAGGATAAGASCTATEACAAGATCACACTCCTTTGACCAGTAATARAGTCOTGOGAT -664
-663 TTCAGATTICAATCCTATAAGCCATIGGTTATGAGAGTGGTGTCCTTCAAATCCACTARTCTGTAACTAGCTACTTAACACOGCCAGGATTCITCAC -568
-5867 ACAATATGGCAGCCAGCCTAATCCOOGTGTAACTCACTICCACTGICTITCTGACTGCATTTTAGGCTG TTITTTITAAAATGCATGTTATTITAAAL 470
-468  ATCTTCAGTTCCTACAACCCCAACCCCAGGGTCTTGGCCCAACTGTCCACCCTCAGCTCAAAAGCAGAGACCAATGGTCAATOTAGACTTTATAA -375
=374 ACAACATAGCCCATTTTGTTTGEAATETATCOGATCTGITCAC GATTTT GGAA AAGAATTTTCAGTACTGTCTTAGTARAACAGECTCAGGAATG -279
-278 CTGATCCGUEGLACTCTATCAACAAGGTCTGTCAATGETTGATATTTAAGGAGGGGTCCCAGGATAGAGCLGEGLATGTGATICTAGGAAAALL ~-186
-185  CCACCTCTCTCTGGGTCCCTCTTITGATTGTCAAAGGAGTGTCCTTAGGCTCTCAGACTTICAGATGLCTGCTCCAMAGAACCCALATCAGAATCCT -90
-39 CTGGAAGGTGCCTGATGLTGGACCTAAGATTAGGLTAGGGGAAATCAGGGTGTIGAGCCCAGATCCCTCAGTGGTGGGCGGTGCCGERAGE -1

9 11. ALDHIBI 22 %A LRH-19] o A35¢. ChIP-Sequencing
2AS =3 vt~ ALDHIBlI Z2ZF2HodA LRH-1 2% 19 3
o]

o1(A), wF$-2 ALDHIBI ZZRE Alf2o]A LRH-19 v Al
A2 AGGTCA =RI1(B).
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Scdl(D)®] FHx HdaS Flstds. * p < 005 EF Ao
2 ol ghe gF Aol Al LRH-177 vp¢-29] nlm. * p < 0.05, ol
g2 g 4ol Al LRH-177 ¥ LRH-177*" m}$-29] w]a
Srebp-1c: sterol regulatory element-binding protein-1c;, Fasrn
fatty acid synthase; Accl: acetyl-CoA carboxylase 1, ScdlI

stearoyl-CoA desaturase 1.
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Relative expression

B
Ppara Cpt-1a
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2 LRH-17¢" w929 Hal, Ppara: peroxisome proliferator

activated receptore; Cpt-Ici carnitine palmitoyltransferase lea.

_28_



LRH-1%f LRH_1 ficre+

Cont

E s e R

gy 14, dEks 3 Aole] mE 7k 24 o gidAxE H& FL &
g Els
o] 45 ym FAR Eeko]lx 3 F vk~ F4/80 At goat-rat

IgG HRPZ 94§ 3 F LRH-17 vb$-22¢ LRH-177" vp§-2~
o FElAQl AolE FRl8tH & (scale bar = 30 pm EF 60 pm).

_29_



>

104 o LRH-1"
o LRH-1fere* i

Relative expression

=

Mcp-1 1l-6 I-1p

(£}
(]

1o LRH-17

To LRHA"
a LRH-17"

o LRH-1%re"

L]
h

]

Relative expression
—

Relative expression
-

hyad
o

Cont EtOH Cont EtOH Cont EtOH
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(Abstract)

Ethanol is detoxified in the liver by various enzymes. Previous studies
confirm that ethanol intake causes liver lipid accumulation. The Liver
receptor homolog-1 (LRH-1) is involved in the regulation of lipid and
bile acid metabolism, but its role in ethanol metabolism is not clear.
Therefore, this study aimed to explore the relation between
ethanol-induced lipid accumulation and LRH-1. To understand LRH-1's
role in liver ethanol metabolism, LRH-17" and liver-specific LRH-17¢¢*
mice conducted a liquid ethanol diet for three weeks. The results
showed that LRH-17“¢" mice exhibited increased indicated by higher

liver weight, neutral fat, and total cholesterol levels. Measurement of
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serum liver damage and acetaldehyde levels increased in LRH-179¢
mice fed an ethanol diet. To explore LRH-1 target in ethanol
metabolism, RNA-Sequencing analysis was conducted. The results
showed that Aldehyde dehydrogenase 1B1 (ALDHIB1) was related to
ethanol metabolism. When LRH-1 was deficient, ethanol metabolism
genes exhibited a significant decrease in ALDHIB1 expression.
Additionally, LRH-1 overexpression in HepGZ cells resulted in increased
ALDHI1BI1 expression, and ChIP-Sequencing data confirmed the binding
peaks of LRH-1 in the ALDHIB1 promoter. In conclusion, this study
confirms that depletion of LRH-1 leads to decreased expression of
ALDHI1BI, resulting in the accumulation of acetaldehyde and accelerated

intrahepatic fat accumulation.
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