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ALT: alanine aminotransferase

ANOVA: analysis of variance

AST: aspartate aminotransferase

CD34: cluster of differentiation34
CDAHFD: choline-deficient L-amino-acid-defined high-fat diet
CKO: conditional knockout

Colla2: collagen 1a2

EC: endothelial cell

ES: embryonic stem cell

GAPDH: glyceraldehyde 3-phosphate dehydrogenase
HE: hematoxylin and eosin

HRP: horseradish peroxidase

IVA-PLA;: group IVA phospholipase A
LPS: lipopolysaccharide

LSEC: liver sinusoidal endothelial cell
MCP-1: monocyte chemotactic protein-1
NAFLD: non-alcoholic fatty liver disease
NASH: non-alcoholic steatohepatitis
ND: normal diet

PBS: phosphate-buffered saline

PFA: paraformaldehyde

PG: prostaglandin

PLA.: phospholipase A»

QD: quantum dot

RplpO0: ribosomal protein lateral stalk subunit p0
SDS: sodium dodecyl sulfate

SE: standard error

TBS: tris-buffered saline

TG: triglyceride

TGF-B1: transforming growth factor-p1
TNF-a: tumor necrosis factor-o

VLDL: very-low-density lipoprotein

a-SMA: smooth muscle a-actin
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FET v a—NAERRITERTE R (non-alcoholic fatty liver disease: NAFLD) (3, ifa & 72 fkiFE<C
A VARG E R L2 WIEIFER ORI CH 0 | BRI & ETHEOIET v — 1tk
JEWiNTFZ% (non-alcoholic steatohepatitis: NASH) (25733415, NASH 1E, HF COENEREIZIX
CEY ., RIEIGI L ONFFEEMILEM ., BRAEEZ O EITHEOBMITI A TH S (1), #
HEEDORREIL, AIEEBOBGEIC L VBT 2608365 2 L b, S EOREIC X - T
ARG A L H D, L OBEFEOMMIEISE L2V ENL RN THY . ZDIA
BIIREECTH D (2), EFAREIC L D L 2RO NAFLD OAFHFITH 25% & @5 X T
BY . AFICBIT 2 HFRITBMED 32-41%, ZME2 8.7-18% ThH VD . BYEOHHENFE W (3-
5), RO NAFLD OfFHHFEIL, A EZEOF 2 EIERICH 0 | HEEAF=IL 2000-2005
T 20%, 2006-2010 4T 24%, 2011-2015 4T 27% & RAFRIZHEEM L T\ % (3), NASH O
PZWrTld. Matteoni 775835 O Brunt 7058073 JEUE & X415, Matteoni 4758 CliZ NAFLD % 4
2 A7 (Type 1-4) IZHFLTEY ., BEMIEE (Type 1) RORIEZLE D BBV (Type 2) OfT
PN 2 T SEE MR O RIS ERZEE N A v D Type3 &, S HIZ, 26 OFFRIZINZ T
BAHELD D D IF~ 0 =—/MEBRZHND Type 4 D 2 DD X A 775 NASH IZ7%4T 5 (6),
Brunt 4338 ClX NASH ORRHEALDORREZ 3FH L, /IEHOERORME(LDS Stage 1, /INEEHILME
& PRI OFRHE(L DS Stage 2, HULFRAR & FIARZ B < X O ICHMEE 3 Bl 5 2EME T K23 Stage
3, FFEZES Stage 4 L EFSND (7)., THH D NASH OMEEZMNITMZEENRA CTH DI
ERPMETHY, NAFLD OBFEEICHARE ET 5 2 L IXFERENTHDLZ Enb,
IEfE72 NASH AREOHIEIZ R TH L, K 3~5%LHEEINTND (8,9, b, B
WA X0 FRMEEZRET D7 4 7 10 A% ¥ VRAEDFRMEIC T 2 IREEZE L LT
FHTHDMN, BT LML Lo TE 20 RERH D (10),

NASH HE 1T ERIERICZ L2, NASH ORI RIXNEETH Y | SR b ORI L
WTFRARBEDOIFEECH R ADTIEY A7 N ERT 52 L0, BHLOREEN END L
(ZHF FEC B U 72 30 1 SRS R BRI N3~ Z & v 5. NASH CTOMRHEIEIC K9 B 15
WNEFL 2% (11), NASH OJRHEHER A = X5 L LT, VAR, IFEEMIICIENG 3%
LT ERT 27 7—A ey MCEAE D, BlEFEE, RIEMISO, FEE, 27
— I RRHED LB IRV (L 2 X 72T FE v MIC XL W NASH ~ & #EET 5 L3
END 2 by MEBATRE STz, 4 TiX, NASH #ERIILT L 3T TOERFME
WilFZ#m L CTEITE T, Z2< OERDFERFICEEL TNASH ZRIET HE VNI~ LTy
MEFDSZ T ANLGN TS (K1), ZOFTIE, BB ROERICMZ, ATEEEz
C DB RIRBERIC L D IEERBIEE A 2 U CHRBIMEC X 2 TP C O WEBENS I 0 £
O, B{EA R L RICL DI bay FY THEERESE ., M, RIEEY A F A B0
THA OFEAEICHE D BERIRIEAZ 1T U & LERIERE, SOICEBHEE L V-7, Zhb
BHOBERPEREICZE L, NASH OFRETERT 5250 TND (1, 12, 13), BifE,
NASH OF—#HUREE LTL, EHPCREFRIEIC L2 EEFBOUGERHR I TV D,
LML s, AFEICEEMNMZET 720, BEOaL T T4 T UV AORENKE ok
ELIASTIND, I5ICE. [HxDBREOa LT T4 T2 AT LN TRV, ARES



1 AERESE L T, 80% LA LD MBE TITHHMHELGE SNV ORBUIRTH D (2), —FH, ~b
FX T — AEHER IR AL BRI y (FEIE CTHH A7) # Y o OhigbEThHH e X
¥ E OEHRRB LN, BHEEIZRT T IR RITA LN TRy (14), Zhvd x,
NASH CORMEIE /T 2 FEMIBRIE OISR O LN TEY DR T, B8 Tk

U UNEEKIREER T D AR AR Y /83— Ay (PLA) OFEX DT A VYA LD 55, IVA ﬂ‘”k
SEEEND PLA, (IVA-PLA,) % NASH (28T B ARHERE DIRIEIZRY /3 1 & 72 5 ATREMEIC DU
THIEL TV 5,
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FET7 La— )L IERERART % L - BT
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1. NASH ERBREEORB Q by MR VT b v MEEL).
Xu et al., Front Mol Biosci. 2021. 8. 792667. (15) @ Figure 1 &5 |Z/ERL LT=,

PLA2IZ, 7Vt ) VB D sn-2 (DT AT VA 2 KR L. EEENEIARR L U V' U VIEE
%@Eiﬂ‘éﬁ%f’f%@ ZHDOT A YA LPFIET DD, FiubiX 16 D7 —7 (groupl
~XVD) 23T 68, ZA—7OFIIZA~F R E S LIS TWH 7 v—785H5%
(m@ﬂo%ﬂﬁuﬁf?éNﬁﬁ@UﬂNEM®74/ﬁ4A®Q%\NAH&M@mm
vaAﬂf%D\wmmmHAm&%Wﬁm\%’??%PV@%@ﬁ?éﬁUkuuyﬁ
BIEIRAN/E T2 PLA, TH D (16), IVA-PLAIC K DAERMmE LT, VYU U IEED
DTHAHV IS RAT7FIoNal) XY VERAT 7 F U (LPA) ICRE &, 7TI9F R
MRiIz7e 2277000 (PG) euAa bzl It &nsn, o ED TR
RMEOIREAT 4 =—H%—L L THRET 5 2 L2 5, IVA-PLA, I% PLA, O H CThg b RIE &
IZ% 5T 5B 255, NASH OHERIRBFRIZIS T D PGE, OEENZSOWTIL, £ EmOR
WA B 525 (18), PGE2 B L NEPYEP, 7 A=A "l CTO NV 7 ) & U RO &9
HIEBHLNIENTWS (19), —FH, VY ERTZ77FUnal IFEGMacEER
FOHIRSEZ 355 L (20, 21), LPA =2 7 — 7 VD FEAMI TH 5 7 v MTEMAEOHE
AR ET 5D (22), 2D XK 51T IVA-PLA IZ X B AR NASH OJRREDHERIZEA 555 =



EMND L o CIE, BRAERE OTREARENY > 1 & U CRER 0 1 PEE DFIFE SR %2 19 TVA-PLA,
IZEHLTEY, 2N IVA-PLA K~ 7 AZB W T, BIEEFHEED 27— U fiED
EHENRE~ T 2 LT 5 2 8 (23), & 51T, IVA-PLA, ORLEAIORE D #5125
VUG PR 2B 5 5 D R L N9~ D Z E NI ST L7z (24), i 2, IVA-PLA, DR
FE1X NASH TOFHRMEALOMERAILIZEN 2 /iR E 2 bivd, L LN D, IVA-PLA,
ERE DM EERICHI L TR Y | AREEE A I L 7o RAE O FilEIR1E 5 O HEFr 4 45 5 i
FaLHFET DI D, 2HOH LD HHIIELD IVA-PLA, iEMEZLET 5 Z & 1%, IVA-PLA,
ZA LT RIE OIS EYEOHMERF O T AN D Z &N TSI, NASH TORRHELE
(X D IR R DR FRRIWER ORBLY 27 O LN D ettt sh b,

NASH DOJFREIZIWTIE, R ARk~ 2 TSR Co RN &gk L ORI,
B OCEIR) AT D BEIRN MR OB LORE R A, HERDRE - ~ 27 v 77—
HOFEADAT 4 =—F—0D53Mh, S HITIE, IEMHELTFEMIE) D O 3T — 57 k0 53Uk
&V o Te i x Ze RS O RE L DS IFRRHE LR AR I 5 LT D (25-29), Zhubo§
TONFHERGHAEAY IVA-PLA, ZF5HL L TV 223, EOMMILD IVA-PLA, 7% LPA X° PG % & 1oflf
BAT 4 =— X =% LT, FEMBEZEE LS, FRELEZISEZ LTWh A 2E L
DNTTR 5 TR, 3 X IVA-PLA, %41 L 7= IFRRHE L O BT AR 2 IRk I35 2 &I,
IVA-PLA; DFLET 2 9 2 TOERMRAZFFEST 25 Z L1272 0 | BREEEICK U TR 2R D &
<L oL BUWERD DI WEERIRIEDBRIZEN D, £ 2 TARFFETIL, NASH TOIF#HE
BICF 1) 5 S FEFFHE AN O IVA-PLA . OB G- 2 RGET 2 Z L 2 AL LT,

# 1 B TIX, Cre-loxP ¥ A7 A TOFRMPKFH2EE B FZFRICED . 25, WK
AR IR EMIE, BER - v 7 a7 7y — ) IFEREME L OWFEMROENENICB VLT
HRIRNAYIZ IVA-PLA, % K38 S8 72 5 fEHO IVA-PLA, =2 > F ¢ 3 2 F /L K48 (IVA-PLA,-CKO)
<~ AZEH LTz, 25 OMIFLENA IVA-PLA, KiE~ v 2 (2% L, A e &
OB EZFBRET DN TEDL Y U RZAF A= EESIEV AL (choline-
deficient, L-amino-acid-defined, high-fat diet with 0.1% methionine: CDAHFD) 7% 3 ffjfER It
% Z & T, CDAHFD #%M: NASH £ 7 V2 /FR U RS, M ki KON AL & fH
PR L OVEAL NI LTz, T OREE D, NASH TORFRRHELIZ I D &R %
HAL D IVA-PLA . DB 5% MGk L 7=,

B2 WTIX, RIEELE D I ORI BB 2o e B 2 B /e TR LT 2l A B L,
MR OIEM X, TR HEAHAEEFEN 7--B (TGF-B) CHEEEESER 10 (TNF-a) 72 EDORIAE
PEATF f == F—IC k> THREND, TGF-Pl (2L DT v FHEIFEMIEOTEME(LD,
IVA-PLA, OIREFNC L > THH S D 2 Ennn, FFEMROTEEL~0 TVA-PLA, D573
TREENTND (30), 2D & &, NASH OIREICITAETEEEOSEKRD 1 2L L TREE
EPHERENTWDS Z &2 E 2. ZORERELE LIEERRITE O TIFAMALD IVA-
PLA, DIEHEFEN & LT O ARENE 2 WGE L7z,



% 13FE NASH R LERICI T 2 BRN MO IVA-PLA, D5
1-1. %S

NASH 1%, mlEMiER EDEm A v ) —EOBEICER LZBITFER., JAER L OWHEL
S HERMEDOIFER TH D, M LIZ 7256 6 & 50, EELBERL L v o 2]
KiGHEEIT-> CORET Z2HRE IV AL, REPNEERRETH 5 (2), NASH TORFHRAEL T
BRA 2R ORF DS AV DB & 72 2720 ZVRIIZRIBRE D RO HAL TN DA, AR T
EIIRIZICHESLS LTV RV, AT Tk, BRI FEADPIRIUSZH S IVA-PLA, 73
NASH OERKFThoH Z E 2B 60T Lz (23) 25, ABEFEZ I L7z NASH ) O F LAl
RFEIRFE T & TRV, £ 2 CARETIL, WEMBERAN ML, HERK-~ o m 77—,
FFSZERE S L O EMIZIC WO GRIRAYIZ IVA-PLA, % KiH S+H7- TVA-PLA,-CKO ~ 7 A
Z AV, IVA-PLA, Z 91 L 72 IFRRHE L O BT AR DRy E 2 587 72,

—J5, ¥ ATONASH 7 /LVOERIZEE LT, BIENERS TOMELRESL T 2
AR gFNENR S A OB EFEESHNONLGERH D, L Lans, WMERER
M NASH £ 5 /LTl FFEEMIE T CYP2EL (2 X 0 G S =ik FEHED T VL
IR IFFRECITMMEE NS S E Z S22, BOHEREIEZ bR 0Wed, & N ToOED
7 ) —fBEIZ L% NASH OJRRE L 1TER R 2WBET LV ThH DS, —FH. T v ARREFREN
fea A OmElE RO T T L Tld, NASH RRETERRIC 16 B LA o el g R M E
HHAET 22 L0, BCKIZBIT 5 e FOBUEORATETIL b7 v AR IF 5 DR
PR SN TS Z L& E XD L. NASH EF VEMERT D8R L L TIIREN TH S &
E2D, £ T, HIHEBIF OBECT NASH €7 VA /ER AR 72 ikl & LC, a2V /AT
F= U RZBEHIE B Uiz, AREEHT, ORI~ MU 7V & Y FOEEZHH 5 8
L Y R & /878 (very-low-density lipoprotein: VLDL) O i S2EE IR C o A= pl a2 2 4]
THLZLETHEEMBICNY 7YY FESEIE, BRI OER %/ LT NASH
ERIE S5, AREIEFCO VLDL OGN, TOFELRERY VIFETHHHFAT 7 FV
N DBERRICHE L7253 ) VAT A= B/ RZ S5 Z LT VLDL OEREKT S
HHZEILED, LnLaend, a) )/ AF+=rRZEEENC X D NASH T VT, #
LWMAEBADBAELT D Z o, FiiRBEn N s 2o e PSR D, 22T, 20O
EWRLEEEE LT, 2V U/ ATFF= REZBEABHIA T A= 2T LTIEETH D
CDAHFD % AWF5E T NASH €7 /L O/ERIZ HW =,

AREE T, FFRRHEAL O AGR R RS AT O IVA-PLA, OB 52 BFET 2 icdhi=n ., £
%, HFRRAEL ORI BEA~ DR 5 2 fif B9~ 5 7212, A MlafEERY) IVA-PLA>-CKO ~ 7 A
IZ CDAHFD #% 3 H[f# 5 L7- NASH €7 /L CORFRMIL DR /2 Klz o0\ T, wfi~ o A
& PR L7z,



1-2. ERFE
1-2-1. IVA-PLA,-CKO ~ 7 A D{ERL - 1EH

BEE D IVA-PLA, K~ U ZDIERGE & RIRRIZ B1) . Pla2g4 i OIEMEH LA 22— R
4% exon 8 ZEEAEIHIE L. Z DOEHIZE loxP BCATHEA TS TVA-PLAL,1OYIX < 7 2 Z-{Ef L
Tre B—=0T 4 2 TRy X —EAERS 272002, @Y7 I R SE RGBS 2 10 L 72 exon 8-
loxP 7 fi7 (Xmal-Notl) . short arm & 72 % exon 8 Lt @ 2.5-kb Wi/ (Notl-Xhol) . long arm
L72% exon8 Tt @ 5.0-kb i/~ (Notl-Sacll) %z, BAC 7 = — (ID : RP23-47517 or RP23-
55024) Z#R & LT PCRIZ L 0 g U | 25l BRI 3 THIWT L 72 i & € #1124 pBSIISK (+).,
pBS-FRT-neo-FRT-loxP 3 X TN pBS-DTA (28 A L7z (Figure. 1-1A), L3 DD 7T A I

R % fiIBREES (Sall, Notl, Xmal) TWH{k L7=t%, Uil h 27 4 7/ —> a2 LT K VRS L,
=0T 4 TRy Z—5FR LT, HIfREESE Sall TUIWr L TG/, BEERDOZ—577 1~
7R H—% C5TBL/6Y HSEDOIMEEAMIL (ES fllR) I[CELREFIECEVEA L, 24~
A > UMmiE ES Al A A L2 BALB/c 13k I FuIiie 2 B AR O B R~ 7 A D751
BHL, #—7y FT IV NLVEROXF AT U RAEFER LT, ZOF AT~ R EHEM~ D
A & RBL L THRTC FlL FRROAFTERINBATOMERIZ.2 2O S 74 ~—F v M & H\z PCR #
f +RVH EIWZ X VAT - 7= (Figure 1-1A, B) , W7 77 4 ~— 0BT, 5-
ATATGAGTGCCATGTTCTAAGCAAT-3' (P1) , 5'-TTAATCACAGAATCTGTTCAAAGG-3' (P2).
5'- GAGCTCAGAATAAAATGACTGAAGAC-3' (P3) H LN 5'- CTTCCTCGCTTTACGTATC-3'

(P4) ThHD, Fl ~T ik~ AL CAGFLP ¥~V A2 AT 52 Lick v, EnTY
NHDO R~ A 2 UMMEE 2R Lz, PCRICE D, F2 FRICBIT 5 324~ A 3 Uitk
BiE1TOREZHE L (Figure. 1-1A, C), W=7 74 ~—ESiIL, 5-GAACAAGATGGA
TTGCACGCAGGTTCTCCG-3" (P5) . 5-GTAGCCAACGCTATGTCCTGATAG-3' (P6) ., 5'-
GGCATTAGTTGTACCTTAGCTTGAG-3' (P7) 5 & O 5-CTCCAAACATCCCATAAAGACCTA-
3 (P8) ThH b, D%, C57BL/6] ¥ 7 A (CLEA Japan Inc., Tokyo, Japan) & ARl d 5 Z & T

H 9 —FHDOT UV )L® FRT BHEZFRE L, 5-TAGTTTGCAATTACAGTTCGAATCA-3' (sense)
B LU 5-AGCCTTGTTGTACGATCTGACTAAG-3' (antisense) & 77 A ~—& L CHU /= PCR
IZ XY FRT BrEZ MR LT,

AIRRFESEINAIZ IVA-PLA, Z KRB LT~ U A ZAEHT 572012, AFRCTHHICER L
IVA-PLA V™ <= &7 2 % Ve, BRI, BiEk/~ 7 v 7 7 — 3 PN BRI AR P R R

B L OIFEMIIC B W BRI Cre ZHHLT 5~ U R (Z1E1 CAG-cre <= 7 2 (B6.Cg-
Tg(CAG-cre)CZ-MO20sb, RBRC01828, RIKEN BRC) ., Alb-cre X"~ 7 2 (B6N.Cg-Tg(Alb-
cre)21Mgn/J, stock number 018961, The Jackson Laboratory, Bar Harbor, ME) , LysM-cre /"~ 7 2
(B6.129P2-Lyzs<tm1(cre)Ifo>, RBRC02302, RIKEN BRC, Tsukuba, Japan), Tie2-cre K27 2
(B6.Cg-Tg(Tek-cre)1 Ywa, RBRC04495, RIKEN BRC) 35 X 0% Collal-cre ¥*< 7 2 (B6.Cg-
Tg(Collal-cre)1Haak, RBRC05524, RIKEN BRC) & &ZFE L7z, X TO~ T AL 25°COEIRIZ
BWC1 7y —UHi-) OESE SIKETE LTHE L, KCHIIABICERI Y-,
E 12 KA 71 & Lz (8:00~20:00 : HEBAH D . 20:00~8:00 : B2 L), T XTOEM
FERIL, FEER R FOBY ERE B ZOEBO T KFEE S 17-077,A22-019) . FERFEFRK

SFENY BRI > THEME LT,




1-2-2. EAEREAFEFNE NASH ~ 7 A€ 7 /L O /ER
HEVE 6 3 i D SRR IR IVA-PLA,-CKO ~ U A8 KL OV DRI~ o & % 5| 2 (2 fid
H L. CDAHFD (A06071302; Research Diets, Inc., NJ, USA) F7- (3= #EfAE (ND) & LCTMF
(Oriental Yeast Co., Tokyo, Japan) % 3 BRI, vV A THEIETHII L. FTRE
MR~ & IR 2 BRIt . O~ & A PR AR K 230 U, IRk 2B i U 7o, M L 72 ik i,
IR T 1 FEMKE% . 10,000 xg, =R{E T 10 oM@ OBt L, T o B2 TGS Lz,

1-2-3. 1iEH AST 35 X OVALT fEOHIE

MIEFOT AT X T X 7 FEEBEEFR (AST) BLOT 7 =07 2 7 LS (ALT)
EOREIZIE, FT AT IF—E CIT A MY a—F > | (Cat. No. 431-30901, Wako Pure
Chemical Industries, Osaka, J. apan) T,

1-2-4. JF RV 7V &Y REOHIE

RF#fE (50mg) % cOmplete 77 7 —E A b X —0 277 /LEE (Cat. No. 11836153001,
Roche Diagnostics GmbH, Mannheim, Germany) % & {oAF8K Tl L7z, 7 1 m kLA A
&)= (2:1,viv) BEO0.IMKCl & HAWT, FFETOREZ ML, 2-2F12-7' 1
NS = BU R X100/ A S 7 —v (I, viv) ZIRGL. PV U4 RET AU =
— v b (Cat. No. 432-40201, Wako Pure Chemical Industries) ZHWTHF N 7 Uk N&%
HE LT,

1-2-5. U U ALy Y

~ U A AEEKE L 10% P HEREE LAV AT VT b RiRCRERE L. i L 7= IR
%z 10%HIEREE LAV AT VT B R C 48 FEfEE Lz, EE L7z X7 7 4T
AL, 270 h—2ZHANTS5um ORIV L7, Ulh % MAS 2—F 4 > 71L&
N2 AT A K A (Cat. No. MAS-03, MAS = — [ 2 Z A K2 7 A Matsunami glass Industries)
v ML, NG T 4 B E TS, BV B/ ALy RTYRE LT, Yt
U729 2SR BEMEE  (model IX71; Olympus, Tokyo, Japan) % T, 1,360x1,024 ¥ 7 &
IVOFRIGRE T LTz, RS Y S 721 FE,. Imagel version. 1.53  (U.S. National Institutes of
Health) ZHWTER L, HFURSEIZHT 2 HEOEG A FH T LT,

1-2-6. ~~ bX VU - =F T (HE) Yufh

JES Sum O/3T 7 4 MY A RT T ¢ VB L 7ot ~~ h ¥ U > (Cat. No. 131-
09665, FUJIIFILM Wako Pure Chemical Corporation) 3 X8, T4 (Cat. No. 051-06495,
FUJIFILM Wako Pure Chemical Corporation) (2 & ¥ 4ufa L, BN AUEEMEE (model IX71) % H
T 1,360%1,024 © 7 B L DR FECHRRE LT,




1-2-7. o fE AR kg

JES Sum O/3T 7 4 Y AT 7 ¢ VAEE L T2, 0.3% H.0. 5 f PBS T 1549
., IR TA v F 2= L, NRELVAF o —EE2RIE{E LTz, Y17 % PBS TS L
7-1%. Retrievagen A (pH 6.0) (Cat. No. 550524, BD Biosciences, MA, USA) (Zi&Z L 90°C T 10 4
. PURARNIEVALEE 24T > 7=, Yl % Mouse-on-Mouse 7 & v & o 7 a3 (Cat. No. BMK-2202,
Vector Laboratories, CA, USA) T 1 RfALEE L7214, 10% 7 ~1jyE (Cat. No. S-2000, Vector
Laboratories) 3L 03% ~ VU > X-100 54 PBS IZ FIRICT IR L, 7rvXo 7
IS % T -7, SHic, TV 4 F 7 uyF o 7EiE (Cat. No. SP-2001, Vector
Laboratories, CA, USA) T 1 FFf==IEICTA »F=2X— b L7z, YlF% PBS TlF#k. #L o-
SRR T 7 F 2 (a-SMA) ik (Cat. No. A2547, Lot No. 084M4795M, 1:1000; Sigma-Aldrich, MO,
USA) T, 4°CT—MeA ¥ aX— kL7, ZO®%YTA PBS THH L, B4 F Uik Y~
~ 7 A IgG Hif& (Cat. No. BA-2000, Lot. No. X0702, 1:200; Vector Laboratories) % 30 57 [#- >
F 2N— bk L7z, FURBUERBEARDORIITIT, Vectastain Elite ABC kit (Cat. No. PK-6100, Vector
Laboratories) & Metal-Enhanced DAB Substrate kit (Cat. No. 34065, Thermo Scientific, IL, USA)
EHWTe, S STc Y A A BT RBAREE (model IX71) Z VT 1,360x1,024 77 &
IV DR CHsZ LT, o-SMA BPEimfs L Image] % HWCHIE L, PO 2RI %E9 2 mfg
DEIGEZREM LT,

12-8. VAKX 71y M
JFifEE (50 mg) % . cOmplete 717 7 —F¥ A & X —4 7 7 /L& (Roche Diagnostics)

BIOKAT7 7 Z—FB A e &—N 277 /VEE (Wako Pure Chemical Industries) % 7 ¢¢ RIPA
/N 77— (50 mM Tris—HCI (pH 7.4), 150 mM NaCl, 1% Nonidet P-40, 0.5% sodium deoxycholate,
0.1% sodium dodecyl sulfate) HCHRET 3 — bk L7z, L7 Z 10,000 xg, 4°CT 20 47
MO BEL72%., RIGZEREIR LT, # R BREIX a7 4 7 vtEA CBBEK (Cat.
No. 29449-15, Nacalai Tesque, Kyoto, Japan) % F\>C Bradford {5 X W HIE L7z, RIL & X
7 BRI U TR A 10% SDS-AR Y 77 U LT I RZVESIKENC LV L, 2
N7 A XRFEEZANT= Fobkbn —ZRIERE Lz, 3% A% A I/L7 (Cat. No. 190-
12865, Wako Pure Chemical Industries) & TBS-T (0.1% Tween-20 % % ¢ ¢ Tris-buffered saline)
ICHR B 2R L7 1 v o7 Lz, HT a-SMA HiiK (1:1000; Sigma-Aldrich) 38 XU 7 U &
LT IVT B R3-VU U7 b R —+ (GAPDH, Cat. No. 016-25523, Lot No. PTJ3996, 1:4000;
Wako Pure Chemical Industries) T 4°C F—BeiLEE L7z, TBS-T JEif4. &4 EEY B~
X4 —1 (HRP) 1Eik¥ XH 7 ¥ IgG HUA (Cat. No. sc-2030, Lot. No. L1015, 1:5000; Santa
Cruz Biotechnology) ¥ 7-1% HRP &%k ¥ ¥Hi~ 7 X 1gG il (Cat. No.sc-516102, 1:2500; Santa
Cruz Biotechnology) # 1 WfHIG S ¥/, £D%, TBS-T THHL, BRIO X VT E %
Chemi-Lumi One Super (Cat. No. 02230-30, Nacalai Tesque) & it & LAS-3000mini  (Fujifilm,
Tokyo, Japan) % HW TN REMM L7z, /N2 REEEEIEL, Image] Z HWTER LT,

1-2-9. # RNA i35 X OVE & PCR (2 1 %5 mRNA FHL & fiFAT
JF#EfE 2 RNAiso &% (Cat. No. 9109, Takara Bio, Shiga, Japan) FHCHEIR— L, 7 1
7




RV A O TR RNA 24 L7z, 5 pg OF8 RNA % dNTPs, 7> % L7 74 ~— (Cat.
C1181, Promega, Madison, WI, USA) 35 J. 0" ReverTra Ace (Cat. No. TRT-101, Toyobo, Osaka, Japan)
MW TR TR &2 1TV cDNA Z 3/ L7, & L7= ¢cDNA, SYBR-Green I (Cat. No.
RR420A, Takara Bio) 3 X 77 A ~—%J&%A L. LightCycler 96 System (Cat. No. 05815916001,
Roche) F 721% Nano System (Cat. No. 06407773001, Roche) % i L CTE & PCR #1177z, fif
H L7277 A ~—I%. Eurofins Genomics (Tokyo, Japan) | Z{/EZ{KIEH LTz, 7T A4 ~— D7k
#MIL Table 1-1 12779, PCRIZZEM:Z 95°CT IS, 7 =—V » J/{HiE% 63°CT 34 b, 55V
A 7TV, AR TRIET 36B4 2T AF—E U FBa & LT 22T IRIC X DRI L
7=

1-2-10. FEAE FBABHIC K 2 B2

~ U A& EBREIK E 4% paraformaldehyde (PFA) & F PBS THEDE L 7-1%. IF/A%kAZ ~—
TN T AF R T 24 KRR EE LTc, £ 0%, TGk Z PBSIZIR L., 51230452
122 [A PBS % A3 L T L7z, MR A O RS K OVERRE T BB 2 AV 7 B 13,
Applied Medical Research Laboratory (Osaka, Japan) (ZZ55E U7, MEAEZIZ3R L 72 O FRIRNE
PH D RER N B Ml D 2 1 22 10,000 1% T L7z, HAZERE (nm?) &7z ) O/NLOFHEITI,
Image] Z 7z,

1-2-11. #EEHET

T ZI AR RERA S CoR LT, AN U7z 3 BELL B el Tlk, —RITH 8T (one-
way analysis of variance: ANOVA) ¥ X Ug/MA B ZME 21T o 72, M7 L7z 2 BEfM To kg
T Student @ ¢ #E &2 Vo, WURRE TOMBRED 5%A0 (p<0.05) ZHEHERICAHE
#d 2D LHIE LTz (Table 1-3 B,

Table 1-1. Sequences of primers used for qPCR.

Species Target genes Sequence
sense 5’- AGGTCCCTGTCATGCTTCTG-3'
Mcp-1
antisense 5’- TCTGGACCCATTCCTTCTTG-3'
sense 5’- TGGTAGCTCTGCCTGAT-3’
Mouse CD34
antisense 5’- GCTGTGGTCTTACTGCT-3'
sense 5’- TGTGTGTCTGCAGATCGGGT-3'
36B4

antisense  5’- TGGATCAGCCAGGAAGGCCT-3'




1-3. EBRER
1-3-1. FMASFEERRAY IVA-PLA,-CKO ~ 7 A DEH & Cre B#3E1C X 5 TVA-PLA, KAE DR
Cre-loxP> A7 L %R LT, IVA-PLA,Z 41 L 7-NASHHMEE 2 1 5 B MR 2 55 ET 5 72
B, AEDIZIVA-PLA, 1< r7 2 2 {E#L 7=, Exon 8% loxPHC%! CHeZx, FRTEIS| TH A~ A
¥ UMMERAR T 2 B A TEBAN MBI A A TE R — 7T 4 o T 2 —Z{ERLL (Figure 1-1A) |
ESHIfZIZE A L7=1% ., M2 ESHilaz ., x4 ~A v UiitEBiara~— D —ICHBEL 7=, &
ATy ALBAER <D 2L ORREIN XV ETZFITHR CTOERIIBIT. BLORTFHTO
FLP-FRTY 27 MZ K 53 A~ A ¥ VB s T OFREZPCRIZ L D iR L7z (Figure 1-1B,
C)o AWML THHBUERL L/ZIVA-PLA < 7 2 % CAG-cre""" v 7 A L Rfil$ 5 Z & T, &F
PEIVA-PLA,-CKO~ 7 A (CAG-cre; IVA-PLA,™x <17 2) Z4/EH L, ARIVA-PLA,-CKO~ v/
A D FFFEFR 3 1 DIVA-PLA, D K8 % Western blottinglZ X 0 #E#8 L7~ (Figure 1D) ., Xt~
T A DIHERKIC 31T HDIVA-PLAD & /X7 FEBLEIICDAHFDIEEUZ X 0 BEE IZHIN L 72 23,
CAG-cre; IVA-PLA,™¥1* <= 7 2 Tl1x, FFHERIZIS 1T DIVA-PLAOFBLIL A Lo T2,

A Kpnl (11128)
Apal (999) 6062 8587 Pl Apal (11400) 16303 Kpnl (21717)
Wild-type allele I H |
Ex6 Ex7 Ex10
i FRT { loxP
Targeting vector — T (] { oxX
(2.5 kb) (5.0 kb)
P3 P7  P6 A1
Targeted ——{|—]] [ Neo | ] ]
allele P4 P5i 4 ho]
FLP recombination, : '8
Floxed allele H
., - -
PS.,. Cre recombination
Deleted allele H ﬂ_—
B C
Animal ID Animal ID
12 34 5 6[78 9 NP [7-1]7-2 73 7-4 75 76 7-7 7-8 N P

Targeted allele Targeted allele (P7, P8)
(Pl P2)
&— Targeted allele without Neo
<+— Wild- type allele P7 P8)

(P1, P thd type allele (P7, P8)

4—Necm cin <4— Neomycin
resmance gene rESIStanCE gene (P5, P6)

D
CAG-cre;
|VA_PLA2ﬂox/ﬂox |VA_PLA2rox/ﬂox (kDa)
ND CDAHFD 113
IVA-PLA; | pr— | <IVA-PLA; (95 kDa)

GAPDH | e— £




Figure 1-1. Generation of IVA-PLA; cKO mice.

(A) A schematic illustration of the wild-type IVA-PLA; allele, the targeting vector with 5’ and 3’ homology
arms; the targeted allele is shown. The locations at which loxP sites and FRT sites were inserted on intron
regions in the IVA-PLA; allele are indicated with the black and white arrow heads, respectively. At the bottom
of the image, the mutant allele without Neo after Flp-FRT recombination and the IVA-PLA,A allele with
deletion of the exon 8 after Cre-loxP recombination are shown. Neo, neomycin cassette; DTA, diphtheria
toxin A gene; P1-P8, primers. (B) Germ-line transmission was confirmed by PCR genotyping of the F1
offspring. (C) Removal of the Neo gene in the targeted allele was removed by the Flp-FRT recombination
was confirmed by PCR genotyping of the F2 offspring. (D) The systemic deficiency of IVA-PLA; in the liver
was confirmed by Western blotting of liver tissues from mice fed an ND or CDAHFD. The blots were probed
with an anti-IVA-PLA, antibody (top blot) and an anti-GAPDH antibody (bottom blot).

Kawashita, Ozaki et al., Life Sciences, 2022, 294: 120355, Figure 1.

1-3-2. CDAHFD #5314 NASH £ 7 /W2 351) 5 ARSI IVA-PLA, KAEIC L 5 IFEESE
ORI K AF 4 5%

NASH JHREIZ %13 2 MR SR IVA-PLA, KIEOFEELZH LN T 5720, 2P TVA-
PLA; K~ 7 A (CAG-Cre; IVA-PLA,™* < t7 %) | PN Rl AT N B2 HILARSEIR ) TVA-PLA,
K~ 7 A (Tie2-Cre; IVA-PLA,1* <7 2) | HER/~ 7 17 7 — VA IVA-PLA, KiE~
7 A (LysM-Cre; IVA-PLA," 1 < 7 =) | JF52E IS IR A IVA-PLA, K#E~ 7 A (Alb-Cre;
IVA-PLAx <7 2) | PR HI SR 59 IVA-PLA, K#E~ 7 2 (Collal-Cre; IVA-PLA,™¥/fx
YU A) BIOINLOHB~ T AL L TCORED IVA-PLA,™™ < 7 2 & 7213 IVA-
PLA" "= 7 2 & BEAEA1Z 2 BEIZ/3 1T, ND & 5V ik CDAHFD % 3 BB S W70, 5 fE
D IVA-PLA,-CKO ¥ U A & Z DX~ 7 2 DT ikt OV BB 72 221372 < . IVA-PLA,
RIBIZ K DB O T E S~ DT 72> > 72 (Table 1-2),

Table 1-2. Comparison of food consumption between the IVA-PLA; ¢KO mice and their littermate
control mice.

The amount of food consumption was measured every week, and the daily amount in each mouse was shown
(g/day/mouse). The data represent the mean + S.E. Statistical significance was evaluated using Student’s -
test. **P < 0.01 versus each CDAHFD-fed littermate control.

Kawashita, Ozaki et al., Life Sciences, 2022, 294: 120355, Supplementary Table 1.

ND CDAHFD
IVA-PLA,flox/flox CAG-Cre; IVA-PLA,flox/flox IVA-PLA,flox/flox CAG-Cre; IVA-PLA,flox/flox
(no. of cages = 4) (no. of cages = 2) (no. of cages = 3) (no. of cages = 3)
3.37 £0.25 3.80 291 £ 0.26 3.76 £ 0.50
IVA-PLAflox/flox Tie2-Cre; IVA-PLA,flox/flox IVA-PLAflox/flox Tie2-Cre; IVA-PLA,flox/flox
(no. of cages = 2) (no. of cages = 2) (no. of cages = 3) (no. of cages = 3)
3.07 2.99 3.05 £ 0.15 4.22 £ 0.04™
IVA-PLA,flox/flox LysM-Cre; IVA-PLA,flox/flox IVA-PLAflox/flox LysM-Cre; IVA-PLA,flox/flox
(no. of cages = 2) (no. of cages = 2) (no. of cages = 2) (no. of cages = 2)
3.01 3.15 3.85 3.50
IVA-PLAflox/flox Alb-Cre; IVA-PLA,flox/flox IVA-PLA,flox/flox, or flox/+ Alb-Cre; IVA-PLA,flox/flox
(no. of cages = 1) (no. of cages = 1) (no. of cages = 4) (no. of cages = 4)
3.54 421 2.76 £ 0.31 246 £ 0.14
IVA-PLAflox/flox Collal-Cre; IVA-PLA,flow/flox IVA-PLA,flox/flox, or flox/+ Collal-Cre; IVA-PLA,flow/flox
(no. of cages = 1) (no. of cages = 1) (no. of cages = 4) (no. of cages = 3)
3.43 3.53 2.66 * 0.15 3.43 £ 0.46
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ARG IVA-PLA, K812 X %5 CDAHFD @R REE OB L R 572912, M
THEIFRMiEESE T o 5 MiF AST 38 X OV ALT & L7 H., 2T IVA-PLA-CKO ¥ 7 235
X O ZOx -~ T 228\ T, Ml AST 3 L OVALT {1 CDAHFD #EIZ X0 L <ML
770 LysM-Cre; IVA-PLA,V1* < 7 2 13 1. OY Alb-Cre; IVA-PLA,"1 < v7 2|2 B3 T, fiLiE AST
BEIOALT HIXZENENOX~ 7 2 LD BWVMHANZH - 7223, AERETII o7

(Table 1-2), HE Y dfE %, CAG-Cre; IVA-PLA,™Y1x <7 2 L Z D%~ 7 2 DT, fF
AR D JEARERZE M ds KX OV A BRI ORI 21T 220 o 72 2 &R0 (Figure 1-2A) . HUERE(LME
K- (MCP-1) @ mRNA BB EICHERAZN 2> (Figure 1-2B) Z & 026, 25 IVA-
PLA, KHEIZ XV, CDAHFD #HFMOIFREE R L OGRS 2SR S L7202 & AR S
72o CDAHFD % f&H{ X 7= Tie2-Cre; IVA-PLA,™1* < 7 2 LysM-Cre; IVA-PLA,"1 < 7
A Alb-Cre; IVA-PLA, ™1 < 7 2 13 1. O Collal-Cre; IVA-PLA, "Y1 < v7 212 55\ T, /A%
HEIAHE~ T A LFRRECTH o, —J, Tie2-Cre; IVA-PLA,™ 1™ <7 2CiZ, [F RV 7'V
U RERZOMNB~T 2L 0 LEETH 7278 (Table 1-2) . ZVUIEEHERE DS S (2
K3 2% EEZ 2565 (Table 1-2),

s A i }
| ’ £

A B —Ds
IVA-PLA,flox/flox CAG-cre; IVA-PLA,flox/flox 0 —E

>
i <
[a) = 40
z s
v
<
=
o
IS
-
a4 20 |
(@}
=
o
(o5
T
<
o
(@) | —
IVA-PLA, CAG-cre;
flox/flox IVA-PLA,

flox/flox

Figure 1-2. The degree of hepatic inflammatory responses in systemic IVA-PLA; ¢cKO mice and
their control mice on a CDAHFD.

(A) Paraffin-embedded liver sections were stained with HE. The scale bar corresponds to 200 um. (B) The
mRNA levels of MCP-1 in the liver were determined by real-time PCR. The expression was normalized to
that of 36B4 mRNA. ND-fed mice, white bars; CDAHFD-fed mice, black bars. The numbers of the CAG-
cre; IVA-PLA,1¥1* mice and its control mice on a CDAHFD (on an ND) were n=9 (n=9) and n=7 (n=5),
respectively. Statistical significance was evaluated using an ANOVA with an LSD post-hoc test. **P < 0.01.
Kawashita, Ozaki et al., Life Sciences, 2022, 294: 120355, Supplementary Figure 1.

11



Table 1-2. Effects of cell type-specific IVA-PLA; deficiency on the body weight, liver-to-body-
weight ratio, epididymal fat-to-body-weight ratio, AST, ALT and the amount of hepatic TG.

The data represent the means + S.E. Statistical significance was evaluated using an ANOVA with an LSD
post-hoc test or Student’s ¢-test. *P < 0.05, **P < (.01 versus each CDAHFD-fed littermate control.
Kawashita, Ozaki et al., Life Sciences, 2022, 294: 120355, Table 1.

ND CDAHFD

IVA-PLA,flox/flox

CAG-Cre; IVA-PLAflox/flox

IVA-PLAflox/flox

CAG-Cre; IVA-PLA,flox/flox

Body weight (g)

Liver weight (% of BW)
Epididymal fat pad (% of BW)
AST (AU/L)

ALT (AU/L)

Hepatic TG (mg/g protein)

25.71 + 0.48 (n=9)
4.77 + 0.12 (n=9)
0.78 =+ 0.05 (n=9)
9.91 + 0.89 (n=9)
2.59 + 0.28 (n=9)

43.27 + 5.40 (n=9)

27.86 + 0.77 (n=5)
5.37 + 0.22 (n=5)
0.54 + 0.05 (n=5)

14.46 + 1.19 (n=5)
3.05 + 0.70 (n=5)

41.46 + 4.49 (n=5)

22.44 + 0.47 (n=9)
7.07 + 0.27 (n=8)
0.61 =+ 0.06 (n=9)

82.18 + 13.19 (n=9)

54.81 + 7.01 (n=9)

553.22 + 44.37 (n=9)

21.18 + 0.58 (n=7)
6.17 + 0.13™ (n=7)
0.60 =+ 0.05 (n=7)

112.42 + 27.88 (n=7)

56.46 + 8.92 (n=7)

564.18 + 52.04 (n=7)

ND
IVA-PLA,flox/flox Tie2-Cre; IVA-PLA,floflox IVA-PLA,flox/flox Tie2-Cre; IVA-PLA,flox/flox
Body weight (g) 25.60 + 0.91 (n=10) 25.89 + 0.64 (n=10) 22.62 + 0.70 (n=12) 22.37 + 0.62 (n=9)
Liver weight (% of BW) 5.14 + 0.15 (n=10) 5.01 + 0.21 (n=10) 7.01 + 0.22 (n=12) 7.08 + 0.31 (n=9)
Epididymal fat pad (% of BW) 0.53 + 0.04 (n=10) 0.53 + 0.03 (n=10) 0.63 =+ 0.07 (n=12) 0.61 =+ 0.04 (n=9)
AST (AU/L) 15.67 = 1.20 (n=10) 23.52 + 2.13 (n=10) 99.77 + 13.86 (n=12) 116.92 + 12.11 (n=7)
ALT (AU/L) 2.89 =+ 0.35 (n=10) 3.59 + 0.51 (n=10) 79.97 + 8.08 (n=12) 82.63 + 6.74 (n=7)
Hepatic TG (mg/g protein) 52.98 + 9.19 (n=10) 70.55 + 8.41 (n=10) 632.03 + 39.76 (n=12) 800.14 + 72.28™ (n=9)
ND
IVA-PLA,flox/flox LysM-Cre; IVA-PLA,flox/flox IVA-PLA,flox/flox LysM-Cre; IVA-PLA,flow/flox
Body weight (g) 25.86 + 1.48 (n=8) 25.66 + 0.78 (n=8) 22.24 + 0.61 (n=9) 21.86 + 0.51 (n=9)
Liver weight (% of BW) 5.25 + 0.32 (n=8) 5.25 + 0.19 (n=8) 6.72 &+ 0.21 (n=9) 6.97 + 0.27 (n=9)
Epididymal fat pad (% of BW) 0.53 + 0.07 (n=8) 0.61 + 0.03 (n=5) 0.62 + 0.04 (n=9) 0.67 =+ 0.08 (n=9)
AST (AU/L) 18.31 =+ 5.08 (n=7) 14.76 + 0.93 (n=8) 74.00 + 4.86 (n=9) 105.46 + 16.99" (n=9)
ALT (AU/L) 3.36 = 0.99 (n=7) 3.41 + 0.47 (n=8) 60.87 + 5.32 (n=9) 78.73 + 13.27 (n=9)
Hepatic TG (mg/g protein) 126.84 + 22.64 (n=8) 69.68 + 8.71 (n=8) 739.58 + 82.46 (n=9) 857.02 + 53.51 (n=9)
CDAHFD

IVA-P LAzﬂox/ﬂnx, or flox/+

Alb-Cre; IVA-PLA,flox/flox

IVA-P! LAZﬂnx/ﬂox, or flox/+

Collal-Cre; IVA-PLA,flo/flox

Body weight (g)

Liver weight (% of BW)
Epididymal fat pad (% of BW)
AST (AU/L)

ALT (AU/L)

Hepatic TG (mg/g protein)

2291 + 0.52 (n=9)
6.41 + 0.26 (n=9)
0.82 + 0.09 (n=9)

123.57 + 16.47 (n=9)

90.24 + 3.14 (n=9)

696.04 + 55.18 (n=9)

2212 + 0.67 (n=11)
6.57 + 0.19 (n=11)
0.68 =+ 0.07 (n=11)

160.93 =+ 22.68 (n=11)
130.72 = 22.57 (n=11)
597.38 + 39.82 (n=11)

21.96 + 0.71 (n=10)
6.16 + 0.21 (n=10)
0.80 =+ 0.09 (n=10)

112.42 + 16.07 (n=10)

72.67 + 4.65 (n=10)

607.83 + 43.97 (n=10)

2252 + 0.75 (n=8)
6.86 - 0.24" (n=8)
0.52 + 0.04" (n=8)

91.58 + 9.32 (n=8)

83.25 + 6.49 (n=8)

565.06 + 55.08 (n=8)

1-3-3. A5 ES OV B Al AR PN B2 A A3 IR ) TVA-PLA, KAEIZ X 5 CDAHFD 3% 3 PERT R A
RPL 235

g CDa T =7 D& EZ > ) v A Ly FEEAIZ L - TRl L 725 4. CDAHFD %
B S W7ot~ 7 2Tk, FOEIRELICEE R 27 — 7 VOSBRI N -0l
% L. CAG-Cre; IVA-PLA,"™1 < 7 2|25\ Cid, a7 —7 RS x I~ 22k L

B2 LT 5b (Figure 1-3A,F), —J7, Tie2-Cre; IVA-PLA,™ 1™ <7 2Cl%, 227 —4
VRAMEDOERED R~ & R L bl U T RIS LTV A3, LysM-Cre; IVA-PLA,™* < 17
A Alb-Cre; IVA-PLA, ™10 < 7 2 13 1. O Collal-Cre; IVA-PLA,"1* < 7 2|z 5\ Cik, =25
— 7 U MEO BRI~ 7 X LERRETH o7 (Figure 1-3B-E, G-J),
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Figure 1-3. Effects of cell type-specific IVA-PLA; deficiency on CDAHFD-induced hepatic fibrosis.
Paraffin-embedded liver sections were stained with picrosirius red.(A-E) Representative images are
shown. The scale bar corresponds to 200 um. (F-J) The sirius-red stained areas were measured using the NIH
ImageJ software program. The values were divided by the mean of the sirius-red-positive area of the liver
sections from CDAHFD-fed control mice. The bar graphs represent the mean + S.E. (arbitrary units: A.U.).
ND-fed mice, white bars; CDAHFD-fed mice, black bars. The numbers of the cKO mice and its control mice
on a CDAHFD (on an ND) were stated as below: the CAG-cre; IVA-PLA,™¥1°% mice: n=7 (n=5), CAG-
control mice: n=9 (n=9), Tie2-cre; IVA-PLA,1¥1°* mice: n=9 (n=10), Tie2-control mice: n=12 (n=10),
LysM-cre; IVA-PLA, 11X mice: n=9 (n=8), LysM-control mice: n=9 (n=8), Alb-cre; IVA-PLA,*1* mice:
n=11, Alb-control mice: n=9, Collal-cre; IVA-PLA,™¥1% mijce: n=8, and Collal-control mice: n=10.
Statistical significance was evaluated using an ANOVA with an LSD post-hoc test, or Student’s ¢-test. ns:
non-significant, *P < 0.05, **P < 0.01.

Kawashita, Ozaki et al., Life Sciences, 2022, 294: 120355, Figure 2.

13



1-3-4. 425 35 L O Bl Aol 3T PN SRR3R R D TVA-PLA, KEIC K % CDAHFD % 58P i 2
B DIEVEL D#EJH

NASH O#EREIEFEIZIB VT, IEEEIFEMIEIE o-SMA Z&FBB L, 1 HaT—r 28T
st~ b U v 7 2EEAT D (27, 32), 2T, HEMIEOTEMELIS R 2 MR FEERR A
IVA-PLA, KDL LT 5720, 0-SMA DX VRV ERBEEA D 2 A T avT
4 I K0T L7 (Figure 1-4), X~ U X OFHARIZI 1T D a-SMA O X 2 /3 7 BB
7% CDAHFD #1850 K 0 BEE (2N L 7= DI2% L, CAG-Cre; IVA-PLA,™VIx < v7 2 G,
CDAHFD (2 £ % a-SMA R EBORINIAE KN~ 7= (Figure 1-4A, F), CDAHFD f£H T
® Tie2-Cre; IVA-PLA,™1* < 7 2125517 % a-SMA B EN, &~ 7 At LA EID e
72723 (Figure 1-4B, G) . LysM-Cre; IVA-PLA,™¥1* < r7 2 Alb-Cre; IVA-PLA,™™* < 7 2 }3
& O Collal-Cre; IVA-PLA,™ 1% < 7 22383 i, a-SMA B E T Z NN O RIIEx R~ »
A LRI Toh -7 (Figure 1-4C-E, H-J),

A IVA-PLA,flox/flox CAG-cre; IVA-PLA,flox/flox (kDa)
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Figure 1-4. The effects of cell type-specific IVA-PLA; deficiency on the increase in the a-SMA
expression on a CDAHFD.

The levels of a-SMA relative to those of GAPDH in the liver were determined by Western blotting. (A-E)
The blots were probed with an anti-a-SMA antibody (top blot) and an anti-GAPDH antibody (bottom blot).
(F-J) The band intensity was measured using the NIH Image] software program and normalized to that of
GAPDH (a-SMA/GAPDH). The values were divided by the mean of the normalized intensity of CDAHFD-
fed control mice; and the relative values of a-SMA/GAPDH are in the Y-axis. The bar graphs represent the
mean £ S.E. ND-fed mice, white bars; CDAHFD-fed mice, black bars. The numbers of the cKO mice and its
control mice on a CDAHFD (on an ND) were stated as below: the CAG-cre; IVA-PLA,™1¥1°% mice: n=7
(n=5), CAG-control mice: n=9 (n=9), Tie2-cre; IVA-PLA,*¥1°* mice: n=9 (n=10), Tie2-control mice: n=12
(n=10), LysM-cre; IVA-PLA,¥1°* mice: n=9 (n=8), LysM-control mice: n=9 (n=8), Alb-cre; IVA-
PLA,™¥1% mice: n=11, Alb-control mice: n=8, Collal-cre; IVA-PLA,"1°* mice: n=7, and Collal-control
mice: n=10. Statistical significance was evaluated using an ANOVA with an LSD post-hoc test, or Student’s
t-test. *P < 0.05, **P < 0.01.

Kawashita, Ozaki et al., Life Sciences, 2022, 294: 120355, Figure 3

EHIZ, T a-SMA ORB A MR T RAICE VBT LI 2A, VoA HZ T
VT 4 T OFER L [FERIZ, CDAHFD $2HUF O CAG-Cre; IVA-PLA,™™ 1 < 7 2 33 O Tie2-
Cre; IVA-PLA,™Y1 <7 212815 % o-SMA BPEEFEEN R~ 7 2 LERIZEN - 72

(Figure 1-5A,B,F,G), —#. LysM-Cre; IVA-PLA,™™1* <17 2 Alb-Cre; IVA-PLA,™1* < 17
A F XY Collal-Cre; IVA-PLA,™1* < 7 228 Cix, CDAHFD U F DO&FE IVA-PLA,-
CKO v~ U AL ZNENOX R~ U ZAHEM T a-SMA BEmBERICA B R AZIT )72

(Figure 1-5C-E, H-J),

1-3-5. PN B2 A el AE01R PN B TVA-PLA, B4R AYKHEIC K 5 CDAHFD 3538 M O 23R N B2 B Al ifi.
B D]

1E i IRE O FATR PN BRI AR I 2 AR DTS L 2 0 L T2 23, IFRRERFCIE, JER N B A
Rl L% - TEMME(L L, HFREMROTEM(LIFIELZ LS Z LN RBEIhTVnD

(26), & ZC. PECHIIRAEIR N B O TVA-PLA, 23N H B O BRI AE(LICB 5 L T\ b
MEIMDER LT A0, BMIME(L L7 RN R CERBld 284K 1 CD34 (2
7 H L. Tie2-Cre; IVA-PLA,™1* <= 7 2B L ONVZ Oxtfi~ 7 A ORFIRIZE T 5 CD34 O3 H
BEAER PCR ICE VT L7, ZOREE, i~ 228\ TH LN CDAHFD 1L %
CD34 @ mRNA FEIHEDOHINIL, Tie2-Cre; IVA-PLA,1* - 7 Z CIIFAEIZIK T L Tz

(Figure 1-6A), & BT, BURNKOIFREZ EAME BB TR L, BTS20 D/
EEHE L2 A, M~ 7 2T, CDAHFD ORI LV | HLERIRE D OFETR N
AIRIZ BT B /ML R L, WO BHIAEL A 572 DIZxE L, Tie2-Cre; IVA-PLA, /o
~ 7 ATIL, CDAHFD #H FIiZB W TH/MLRAZ LT (Figure 1-6B, C),
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Figure 1-5. Effects of cell type-specific IVA-PLA; deficiency on the activation of HSCs on a
CDAHFD a-SMA-expressing cells were detected by immunohistochemistry.

(A-E) Representative images are shown. The scale bar corresponds to 200 um. (F-J) a-SMA-positive areas
were measured using the NIH Imagel software program. The values were divided by the mean of the a-SMA
positive area of the liver sections from CDAHFD-fed control mice. The bar graphs represent the mean + S.E.
ND-fed mice, white bars; CDAHFD-fed mice, black bars. The numbers of the cKO mice and its control mice
on a CDAHFD (on a ND) were stated as below: the CAG-cre; IVA-PLA,1¥1* mice: n=5 (n=5), CAG-
control mice: n=7 (n=>5), Tie2-cre; IVA-PLA,™1* mice: n=9 (n=6), Tie2-control mice: n=10 (n=6), LysM-
cre; IVA-PLA,1Y1°% mice: n=9 (n=5), LysM-control mice: n=7 (n=5), Alb-cre; IVA-PLA,1V1°* mice: n=6,
Alb-control mice: n=6, Collal- cre; IVA-PLA,™V1% mjce: n=6, and Collal-control mice: n=6. Statistical
significance was evaluated using an ANOVA with an LSD post-hoc test, or Student’s #-test. **P < 0.01.
Kawashita, Ozaki et al., Life Sciences, 2022, 294: 120355, Figure 4
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Figure 1-6. Effects of EC/LSEC-specific IVA-PLA; deficiency on sinusoidal capillarization on a
CDAHFD.

(A) The mRNA levels of CD34 in the liver were determined by real-time PCR. The expression was
normalized to that of 36B4 mRNA. The bar graphs represent the mean + S.E. ND-fed mice, white bars;
CDAHFD-fed mice, black bars (IVA-PLA,™1°* mice on a CDAHFD (on an ND): n=12 (n=10), Tie2-cre;
IVA-PLA,™¥1°% mice on a CDAHFD: n=8). (B) Representative images of SEM are shown. The scale bar
corresponds to 2.5 um. (C) Fenestration frequency (number per pm?) was measured using the Imagel
software program (n=3/each experimental group). Statistical significance was evaluated using an ANOVA
with an LSD post-hoc test. *P < 0.05

Kawashita, Ozaki et al., Life Sciences, 2022, 294: 120355, Figure 5.
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Table 1-3. Exact F and ¢ values for all statistical analysis in each experiment.

Figure Statistical analysis F ort value
t=1.51
Table 1-1 Student’s ¢ -test 1=7.32
1=0.64
t=1.81
Figure 1-2B LSD post-hoc test F3,78%=21.30
Body weight F(3,78=26.45
Liver weight F (3,75=30.25
CAG-Cre: IVA—PLAzﬂOX/ﬂOX Epididymal fat pad LSD post-hoc test F (3,78=3.64
AST F 3,7%=10.76
ALT F 3,78=33.27
Hepatic TG F 3,78=66.64
Body weight F3,111=6.52
Liver weight F3.111y=8.04
Tie2-Cre; IVA—PLAzﬂoxmox Epididymal fat pad LSD post-hoc test Fa.my=107
AST F3,105=27.11
ALT F (3,105=65.09
Hepatic TG F3,111=90.16
Body weight F3,90=5.719
Liver weight F 3,90=13.50
Table 1-2 Lys-Cre: IVA-PLAZHOX/ﬂOX Epididymal fat pad LSD post-hoc test F3,81)=0.88
AST F3,87=19.83
ALT F 3,87=24.55
Hepatic TG F(3,90)=58.00
Body weight t=0.90
Liver weight t=0.51
x/flox Epididymal fat pad R t=1.17
Alb-Cre; IVA-PLA,™™™ A‘;T Y P Student’s 7-test o
ALT t=1.60
Hepatic TG t=1.48
Body weight t=0.55
Liver weight =221
Collal-Cre; IVA-PLA,™™™ ipS‘dTIdymal fatpad g dent's r-test ijgi
ALT t=1.36
Hepatic TG t=0.62
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Table 1-3. Exact F and ¢ values for all statistical analysis in each experiment. (Continued)

Figure Statistical analysis F ort value
Figure 1-3F F 3,78)=36.69
Figure 1-3G LSD post-hoc test F3.111)=41.57
Figure 1-3H F (3,00=27.13
iiizz 1:;} Student’s 7 -test i:(l) 32
Figure 1-4F F,78=4.71
Figure 1-4G LSD post-hoc test F3.1y=5.77
Figure 1-4H F (3,90)=6.65
Figure 1-41 Student’s {-test 1=0.70
Figure 1-4) 1=0.84
Figure 1-5F F 3,54=29.91
Figure 1-5G LSD post-hoc test F 3,31)=23.50
Figure 1-5H F 3,66=19.25
Figure 151 Student’s 7 -test 1=0.07
Figure 1-5J t=1.79
F?gure 1-6A LSD post-hoc test F2,52=12.64
Figure 1-6B F2,12=35.06
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1-4. B8

AETIL, IVA-PLA; %41 L 7= NASH Oyt R4 1 5 T2 55 E 35 2 & 2 B,
FFSRE AR, HER/~2 77— RN B 3 X O 2RI WV CGRIIIZ
IVA-PLA, % K8 & & 7 Ml fE B IVA-PLA, K48~ U R (Z 1241 CAG-cre; IVA-PLA, /o
~ 7 A, Alb-cre; IVA-PLA,™ 1 < 7 2 LysM-cre; IVA-PLA," < r7 2 Tie2-cre; IVA-
PLA, X < r7 2 35 I TN Collal-Cre; IVA-PLA, "Y1 < 7 2) % T, CDAHFD # % NASH
T NVAEER L, NASH OJRREMNT 21T 72, CDAHFD #H T, Ml To =7 —47 U #iED
I, R~ T R U N BRI R/ N BRI 3R A IVA-PLA, RIB~ U ZAIZBWTHE
IR S 7223, TSR MR INAY IVA-PLA, R~ 7 A HER/~ 7 1 7 7 — Vi8R IVA-
PLA, K~ 7 25 L OWTFEMIEZEIRE IVA-PLA, KIE~ 7 A T S 117202 - 72 (Figure 1-
3)o F7-. CDAHFD (T X % Iflig COMEMALIF 2MIfL~— 7 — (0-SMA) OFBLFHES F 7z,
PR Rz A0 2 PN R R 384K B TVA-PLA, KR~ 7 AT BN T O HNH & 7= (Figure 1-4, 1-5)
TN DFRERNG . NEGHA/BTRN B AIRIZ R EBLT 2 IVA-PLA, 23R AR OTEMEAL 2 (2
L. BIEEIC RV FER SO b2 R ST 2 2 LR S vz,

JHF e D HE I B 2 A 3 2 BN BRI I/ LAY B 0 | E T, FEBEA R EL T DR L
fi D ligig O N B TldA B AV WIRF &G 2 A LT\ D (33), ARDBMER 223546 B
WEARIT, —FLEROFELEL N L CTHEMROTEHE L Z 2 2%E 24 5 2 L BdfE S
TS (34), UL, HEENEZ 2 &, BRNEMRIES Y VR y 7o 7 F L OTLER
lipoxygenase-1 DIEMEAL, A — ~ 7 7 P — Dl &2 LT, /IMLOTHK & FRIEREO A Z
EMMENT 5D (35), BAMMAEL L 730N B I 2R AL OVEPE L filgERE 2 2k 5 = &
2 FEIF N BRI O B ALY NASH OHEROBEERMEER T L 725, KETIL,
CDAHFD |Z X Y it &2 B0 E (b~ — 1 —CD34 O3EHSCHEIRN B/ NLO TR, N
I ReL /2R N R RS8R ) TVA-PLA, REBIC L 0 il Sz 2 & 06 NASH OJRfEERIZ I
WL N B ARARTRIN BRI 0O TVA-PLA: 2NBHRN O BRI &L 22t T 5 Z & T, if2
Al OIEMAL I X ONFRAE L 2 RIET D L B2 b,

FEDOHIRICENT, EIENEZEBRESE-~ 7 206 MEE L2 BERN R T, @i
fAkl 2 B S 7o~ 7 A R OSATRN AR & i LT, PGE,, PGFa. 6-ketoPGFj, 35 X
PGD, DPEA BN LN EDRSIVTND (36), 6-ketoPGF . 1% PGL OREI TdH 573, PGE,
& PGL 1L PKC # 2 U CIF e OiE AR ES 2 2 L b (37) . FURWN EGHIAE sk o
PGE; & PGL 2RO X OVEMLOMEICEERFEAT + =—4—LE 2 bh
%o PGDy DZFK DP1 ORI TH D a > B30 v A2k v, FFEMEOTEIEL I
SNDHZEDRHREINTNDSD (38), NASH OERIEBRICH VW TIL, PGD, (2 L 5 T2
OIEMHACIIHIERITBEE L LW E R S D, F7o, FERRMEBRICL Y 77 % U@
WHPEAEZIND 8-epi-PGFy NIFEMIZ 2T — 7 U EARE AR SE5 2 2 (39),
LPA 287 v NHROFEHIROEIAZEEST 5 Z & (22), IVA-PLA, ICE D EAEIND
ZHHDPG LV YU UEE S NASH ORI T 2 TR N B CARAF L 7= PR 12 B
HBLTWDL AR H 5, L L, BiRNEMEE KO OJED ORI L 0 FEES
NOMREAT 4 =—2—DFh s, IR COERIELHOERET HITIE, S b5
IR AT N LB TH D,
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LR 57 B TOMFEIT BN T, TR LR FF R ET L~ T 2 TlE, FEES
LY MCP-1 OEANEHYE IVA-PLA, KIBIZE D IflESNns Z 2R LER (23), AED
Figure 1-2 (Z7R L72 K 912, CDAHFD (2 XV §5% SN A MHEESRIESOCICE L TiX, 28
P IVA-PLA; RIBOFE T2 > T2, AMFFETHH L 72 CDAHFD #% 1 NASH £ 7 /L Cld,
YU DRZEAF A= OWEIZL D VLDL OIEE FIZ X - T, i & o gl o
TSR S AL, SR B9 D SR I T SEE AR OB E S FHE XD Z L5 (40) \IVA-PLA,
RIBIT K D IFFREESCRIESS OB R RN TV D EHEZER S LD, L L7eAs 6, CDAHFD
M NASH &7 /LTI L b L 2RISR SN A I b B B3, Z OIF#HE LA
4B 1 IO BRI AR PN R AIEER IR A TVA-PLA, KABIZ X VK 20% 2 E TIEdh D b 0D H
Bl Sz 2 L iE, R L 2 BRI T & 2/ i e nWBURIZIH W TIEs e THEH
TARERTH Y NEGMI/ATRN IR R BT D IVA-PLA, 73, NASH ORI 5 Tt
HEALDIRIFRIER) & 70 D Z L DRIB S D, PN ECHIRR/ZIR N BRI 0O TVA-PLA, D NASH 15
L L CoREMZ L0 ARRICT D 72012i%, 4%, e/ TR EIR I 5 &g
WiE#% NASH £7 /L% H T, NASH OJFREIZXT T 5 IVA-PLA, DA INAY 722 KD
R EWGET 20BN D D,

IVA-PLA: IE, RIESUGZE D R AR EICB T DIEEOIARICE S L Tnd 2 ERHE X
TS (41,42), IVA-PLA KT AT o F B AF Y TX 7 LAF ROEEIZEY . KIE
PERGIR IR~ U ZAET MZEBIT DRIEVEA T 4 =— 2 — DN & NF-xB O U LA RE S 1
D2 e (43)  FFAS AHIRE O BEFEEEEIC NF-kB & 7 VB E9 5 Z & 25 (44) . IVA-PLA,
23 NASH 2 G FR A~OHERICEA G- 2 et & 5, L7223- T, IVA-PLA> %, NASH @
I O A DIRERER & LT HHIfRFSHL, ARBFSETERL L 72 TVA-PLA™™ <= 7 2 (%,
23 ANZET D IVA-PLA, 250 LTEEBIE A D= AL ZH NI T 5720l TH S &
EZ2D,

KRN B AR N A 72 = R A b — S AR A H 5 2 L b, b7 m g, kL
A7 X RABEMET V7 I (FSA) . BLOET Ry h(QD) 72 ED U Ty R0 ki -73,
BRI RS v 7 F U N —2 25 4 (DDS) ICAHTH D Z EnHmE ST
% (45), S BITHEOWSE T, RO EIZ X 2 FEMN B~ 3y =) A H i, QD
Ta—7 ¢ 27 LT SRAIASSEIR N R IS i MER R B 2 R 2 E AL MRS T D
(46), #% 1 IVA-PLA, BREHIDNTRRMELZMHIT 2 2 L 206 (24), QDICK YV a—FT 1 7
SRR IVA-PLA, FRERIOERIT, FITER 272 < @ VIR IR &2 58435 NASH 159
HOHBIZENRND LB 2D,
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F2E REREBBRICH LI DR EERA~DOFEMIZD IVA-PLA, D5

2-1. #S

NASH (%, FEWIFIEARL. RIER L ORI L DN R OB RIEDIEMEIF X Th D (47, 48), FF
(PR E I, RIEVER L O LIS EME DR 2 D A T ¢ =— & — 2 X 0 IHME b S - fiF 2
M EAT DA~ N v 7 ADEMRGTHDH a7 — 7 U EPIRREICERT52 LT
FIE - R L, FFHESHRA~NEBITT S0 (47, 49), FHRHELICR 3 215N EE T
bbH, LU D, RHELIS R D 080 e SEMPEIE D HENL S VTV W EBLER (50) Ti
AL 2 E S NASH OIRIEOE —BYURIEIT, BAEECHET 2 POEGEHBEOUETH D

(51)s L2L2D 6, AiEEEOUEZRHICHI- > Tk T2 Z L 13 L. T_TOA
MIEERTE D LIIRL e, 62, BREPEEICLVIBEHFIISETICL 20 bbT,
ML ZE S NASH O TP & VEHICE ¥ 2 i 2 B EFRGEI IR &7 S B AFTE L 72 (52, 53),
L7273 T, NASH OIF#ME(bE TR £ 723068 T - DI EIFEOUGE LA DE A
IR EDFENLETH D,

TEMEAL U7 AR IR, E &2 1F O PR DO TE R I oD CEE 2 RE 2 R L TEB Y (49,
54). EOIEMALIX, TGF-B 72 EDFEA DA T 4 =— X —IZ Lo TiFlE b (54,55, LLai
DL TIE, TGF-LIZ LD T v MFEMEOIEH LD, =f 3% 2 A4 U VU VIEE R E
DIFEMERIEA T 4 =— 7 —DOFEAYIFEILZH 5 IVA-PLA, OFREANZ L v il s s Z
EPNRENTVD (30), S HITIE, PGE, B LU PGL 1T, LX-2 & MFEMIZIZI VT TGF-
Bl DFBLAMEZEL Z L bwEINTWD (37), FEMEOIEMH LI X O Ic I T
% PG OEFENCE LTI, EXEEmORMAH S (56,57) OO, T bHOHAIE, HEM
Rl A3 HE S FFRRHE(LIZ TVA-PLA, 3BE 5975 Z L 2818 L TR Y . FFEMIED IVA-PLA, I3AFR
HEARIZ )T B IREIER) & 72 D A[REMED & 5,

B EPTIE, IVA-PLA, BH KB~ U AIZH W T, mIEEFRIEO TR L AR~ &
2Tk Li%/ﬁzénzo EHEALMNILTND (23), ZHICIA T, Ai#E TiL, CDAHFD @ 3
TFBE5Z X % NASH W1 B O FFSRHEL 23, PN RGHIIE 8T PN R HT 4R 1 72 IVA-PLA, O
RIBICE VBT 5 Z L 2SI Lz, L LA s, FFEMINEIRAY 7L IVA-PLA, O K48
Tl RIS BT A DR o Tz,

EENG R T O CIX, IVA-PLA, B EAZH S PG, v/ MV HE, VY U v
JRE & W o TIRE MR AR LM, 2T — 7 U EARER T THD TGF-p°, v ¥ —n
A X R EORIEMWT A MU A v E Vo TEBHORTHAFEMEZIEH LS5 526
N5, ZOZ L ZBsEZ D L. FFEMITO IVA-PLA, O RIEDENEN T TORFRRAELIZE
B0 o AT OFERIT, FREMIEM LR RO IFICER T 2 L& 2 b, T
@ IVA-PLA; 22 MR & 2B E R ICBE 5 LT a & LT, mIBEER To~ v
2RV T, ABER OBRLFIINIFRRHEITR L TIfIZE R 2 "E RN L 2R LT D, T
e b AR 72 IVA-PLA, O KRR L 2 IFRRHE LIk 2 sl AL, misigo
WRALZRS B TEH BRSOV BRI LT TENDLEEN S D, £ TRETIE, I
FRHMEEIC KT 2 BREEIEOREEE IS Z L b 5O, BREFELZEE L ERRICTUTA
AR D TVA-PLA, D ITREME(L~ DB E- & IRFIER & L T O RTREMEIZ DU TRRRIE L 72,
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2-2. EBRGIE
2-2-1. EBEMW

A EE CYERL L 72 IVA-PLA,™V™ < 7 2 & Collal-cre®"~ 7 A (RIKENBRC) % %cfl L. &
FMAEIERIN A TVA-PLA,-CKO ~ 7 A (Collal-Cre; IVA-PLA,™¥1x < 7 2) ZEH L. [RIE D IVA-
PLA V0 <7 2 %%t & UCHEM Le, £72.5 B M C5S7TBL/6NCrSle ~ 7 A % H A SLC
(Sizuoka, Japan) 7> HHEA L, THAE O 1 BE#IZFERICH Wz, w7 A% 1-2-1 L [EERIC
fE L, TXTOEYERIT, KEER R PO FEREE S OKRO T CHEM L,

2-2-2. EfEIEFHEFEME NASH ~ U ZE 7 /VOERLES X OB EIIRTE D ik

6 W DR~ 7 212kt L, CDAHFD (Research Diets) % 3 [ E721% 9 LF"?TEE&%@’C
FENEIC X 5 NASH JRiEZFH R LTz, T D%, BEEEZEE L CERIEE) WL
)0 B 2 721 D NASH i BE 2 il I fgtir 3 2 728, ND & L C MF (Oriental Yeast CO)%
—EHRERE Y, v v A TR ST L, NRERIRD O I &2 Bz, Dl 5o
AP K A2 REVE U, FFAAR 2 BB U7z, BRER U 72 ki3, =S9EC 1 FRf & . 10,000 xg,
LT 10 ofEODBEL, 20 BEEmE & L,

2-2-3. IMjEH AST B L ONALT fEDHIE
MyEF D AST B LN ALT fEORIEI 1-2-3 2R L2 HiE & RERICIT - 72,

22-4, U ALy YL
RT T 4 AR DY) A Ly RYAIE 1-2-5 1R L2 HEE & RIERIC T - 7=,

2-2-5. HE 4&f8

RT 7 ¢ AR E) T O HE Yeald 1-2-6 (2R L2 5B E RRRIC T 72, et L7200
ZABE ST RS (model IX71; Olympus, Tokyo, Japan) % H\W\T, H.OLEIRE & 8 il %
1,360x1,024 £ 7 2L DFFEE T 200 {512 T L=, FIFREOREIL, 1| ¥ H7-0 oAl
EROIZ M EAIT O TRl L, LLFICHEWSF L72:0 (HifmERiZEAe L), 1 (BB <2 &
AT . 2 (FAMERENE 2-4 0T, 31 (BmEkIZE =5 &) (58).

2-2-6. IR
IRT T ¢ I IRFHLAR O B OSSR RR Y T 1-2-7 (\oR LT i L AR AT - T2,

22-7. W AR T a sy MENT
WA D& X7 BB LNy = 22 7 vy MBI 1-2-8 123k L= ik L [FIkE
LC??O f:o

2-2-8. b MATFAEMIRSE L AER D TWNT-1 fijiE o k2%
t AT R R IECRE D TWNT-1 1% JCRB EWEHFE A7 L OEEANL. 10% 7 BRI
M (Cat. No. 10270106, Gibco, MA, USA) BLOR= VU L -A ML 7 h~A IR (Cat.
23




No. 168-23191, Wako Pure Chemical Industries) % &% D-MEM (Cat. No. 041-29775, Wako Pure
Chemical Industries) % F\VCTEi#E L7-, TWNT-1 fiffd% 6 cm-dish (2 1 x 10° cells/dish (272 %
RO L=, 37°CTF, 5% CO, {1 v F aX—F —NTBlsE L, BiE%, 71 v
2 OREEREZ T A L —& —TERE . DMSO % 7213 IVA-PLA, R EJRHE A (pyrrophenone)
G4 L7- DMEM F&IRICASH L, 24 BRI L7 (59),

2-2-9. 8 RNA HlitH B L OVEE PCR IZ X 5 mRNA R EMIT
AR L OV TWNT-1 225 D RNA fifiHH. ¢DNA & 5%, E& PCR B L OB EOMNTIX 1-
29 R LIz ik ERIBRICAT - 72, i L7277 T A ~—% Table 2-1 (Z/R 7,

2-2-10. #EHARHT

T H LI RERR 22 TR LT, 3 BELL E D HEZIZIE, ANOVA & %\ i3 Kruskal-Wallis
\Z K BB 21T - T2tk TNE IR/ INE B ZME & 2 V)N Dunn MUE 217 - 72, MR E
TOEBREDN 5%A (p<0.05) ZHAHFOICAEZED D EHE LTz (Table 2-3 &),

Table 2-1. Sequences of primers used for qPCR.

Species Target genes Sequence
sense 5’- AGGTCCCTGTCATGCTTCTG-3'
Mcp-1
antisense ~ 5’- TCTGGACCCATTCCTTCTTG-3’
sense 5’- CAGCGGGCATCCACGAA-3’
a-Sma
antisense ~ 5’- GCCACCGATCCAGACAGA-3'
Mouse
sense 5’- CCGTGCTTCTCAGAACATCA-3'
Colla2
antisense 5’- CTTGCCCCATTCATTTGTCT-3’
sense 5’- GACCTCACTGAGATTCGGGATA-3’
Rplp0
antisense ~ 5’- GGTCCTAGACCAGTGTTCTGAGC-3'
Species Target genes Sequence
MCP-1 sense 5’- CAGCCAGATGCAATCAATGC -3°
) antisense  5’- GTGGTCCATGGAATCCTGAA -3°
SMA sense 5’- CAGGGCTGTTTTCCCATCCAT -3’
a_
H antisense ~ 5’- GCCATGTTCTATCGGGTACTTC -3’
uman
sense 5’- TCACCTACCACTGCAAGAACAG -3
COL1A2
antisense  5’- CCCTCAGCAACAAGTTCAACA -3’
sense 5’- TGTCTGTCTGCAGATTGGCT -3’
RPLPO

antisense  5’- TGGATCAGCCAAGAAGGCCT -3’
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2-3. EBRFER
2-3-1. NASH #JH#1 & 7= (3R E 7 /U IZ 3\ CTREFRIABRIA 1 22 B 2 IFRRHE(L O AL
oI, BFET < 7 A (CSTBL/6NCSIe = %7 ) |2 CDAHFD % 3 B[ % 7213 9 JAE R &
B, THLEINASH #IH1E 7 /18 L ONNASH BT T L2 ERL L 721% ., AfRELZFEE L T
ND ([ZU) 0z — W~ 7 A ZfF L7, NASH Il L OHERETZ LONTILL
CDAHFD 726 ND ([ZHI D 2 % Z LI K0 | RIS I D IENHE S BIRSIH R Lz as, T
ECo 2T —47 RO EFERIT ND IS B 2% b L, IR LS B L 5 2 &
HIB L7z (Figure2-1), NASH #IH1E 7 /L & bt LT, NASH #E/E 7 /LIR#4 C ND I[2H) 0
B2~ AOMETIZ, 27— NXVBEEICERE L Wiz (Figure 2-1),

A CDAHFD 3 weeks CDAHFD 3 weeks
CDAHFD 3 weeks + ND 1 week + ND 2 weeks_

CDAHFD 9 weeks CDAHFD 9 weeks
CDAHFD 9 weeks + ND 2 weeks + ND 5 yveeks

§ l—*| ;\-O\ *%k ==
~ ~ — =
© 2 o ©
o 0 3
— —
®© ®©
(0] o (0]
= =
2 221
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0 0 1 2 0 0 2 5
I —
ND (week) ND (week)

Figure 2-1. Increase in hepatic collagen deposition after dietary intervention for CDAHFD-
induced hepatic fibrosis.

(A) Representative images of picrosirius red staining are shown. The scale bar corresponds to 100 um. (B,
C) The sirius-red stained areas were measured using the NIH Imagel software program (B: CDAHFD 3
weeks + ND; C: CDAHFD 9 weeks + ND). The bar graphs represent the mean + S.E. *P < 0.05, **P < 0.01.
The number of mice in each group was n=3.

Ozaki et al., Biological and Pharmaceutical Bulletin (in press) Figure 1.
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2-3-2. NASH #IHE 7 /VIZ 31T % A EHRE L% O (L AL o AT 2 AR IR TVA-PLA, KB
NP RRY 3051

NASH #JHIE 7 /VICBW T, JIFEORER & Ffk, CDAHFD I Th a7 —7 Ui DH
FEEIZRI L TlE. Collal-Cre; IVA-PLA,™VIx < 7 235 L OB~ 7 A CHHE /R #1342 B
o7z (Figure 2-2) . —J7, BREPRIEZ I E OBEE RN~ 7 A TH LD
IZ%f LT, Collal-Cre; IVA-PLA,™¥1% <= 7 2 G Z oINIE AR < . a7 —4 UMD &
IR~ T 2 &bl L TIRETd - 7= (Figure 2-2)

ntrol IVA-PLA2-cK
_ Contro : e © O Control M IVA-PLA,-cKO
® ’?’Wi > SRRy Do 7 3 ] 7
3 [ =
) X s ns
3 < \
*
a & —_——
L © ns
b [ f '
< >
8 = O o)
g ® o PO
% ) ® 1
ol x alo
20 »
™ 3 3 ©)
N =
E =) ()
Iz
S+
O
0

CDAHFD 3 weeks CDAHFD 3 weeks
+ ND 2 weeks

Figure 2-2. Suppression of the increase in hepatic collagen deposition by an HSC-specific IVA-
PLA; deficiency after dietary intervention for the early-stage of fibrosis.

(A) Representative images of picrosirius red staining are shown. The scale bar corresponds to 100 pm. (B)
The sirius-red stained areas were measured using the NIH ImageJ software program. The bar graphs represent
the mean = S.E. ns: non-significant, *P < 0.05, **P < 0.01.

Ozaki et al., Biological and Pharmaceutical Bulletin (in press) Supplementary Figure 2.

2-3-3. NASH /& E 7 /VIZ I 1T % B IR 1L O RFfHE(L BB L o AT 2 AR IR Y TVA-PLA, KB
NPRRY 3051

NASH #RE T /B W T HEERICHIT L= & 2 A, 9 ## > CDAHFD #BEUC L L
7= 27—/ &iX, Collal-Cre; IVA-PLA,"1™ < 7 2 35 X O~ 7 A CRIRE TH - 7=

(Figure 2-3), CDAHFD 75 ND (28] 0 B 2 T 5 #ffitk, *~D A Tixa 7 —7 U fiEE

DMK 2 FEIZHIIN L 72 DIZ%f LT, Collal-Cre; IVA-PLA, 1V < o7 2 G 1.3 fFREEICHE D,
BANRIES OIFRRHEL DS R~ o 2 L el U CH RIS S 17z (Figure 2-3),

CDAHFD fEHUZ XV i3 S - migH AST B X OV ALT @ _EFCHF CORENHK OE/RIT.
Collal-Cre; IVA-PLA,™¥™* = 7 2 L5t~ 7 AT & b1, REPFIEZICEIMICHED L, Wi~
U AR CREE 72221372 > > 7= (Table 2-2, Figure 2-3A) ,
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CDAHFD 9 weeks

Control

CDAHFD 9 weeks + ND 5 weeks

IVA-PLA,-cKO

Sirius Red positive area (%)

Control IVA-PLA,-cKO Control IVA-PLA,-cKO

CDAHFD 9 weeks CDAHFD 9 weeks
+ ND 5 weeks

Figure 2-3. Protective effects of an HSC-specific IVA-PLA; deficiency on the increase in hepatic

collagen deposition after dietary intervention.

(A) Representative images of picrosirius red staining are shown. The scale bar corresponds to 100 pm. (B)
The sirius-red stained areas were measured using the NIH ImagelJ software program. The bar graphs represent
the mean + S.E. ns: non-significant, *P < 0.05, **P < 0.01. The numbers of the cKO mice and its control
mice on a CDAHFD for 9 weeks (on a CDAHFD for 9 weeks and an ND) were n=4 (n=8) and n=5 (n=10),
respectively.

Ozaki et al., Biological and Pharmaceutical Bulletin (in press) Figure 2.
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Table 2-2. Effects of a CDAHFD and dietary intervention on the body weight, liver-to-body-weight
ratio, AST, and ALT in HSC-specific IVA-PLA2-cKO and control mice.

The data represent the means + S.E. Statistical significance was evaluated using an ANOVA with an LSD
post-hoc test."P < 0.05, P < 0.01 versus Control (ND 9 weeks)'P < 0.05, 7'P < 0.01 versus Control (ND 14
weeks) P < 0.05, ¥P < 0.01 versus Control (CDAHFD 9 weeks) *P < 0.05, #P < 0.01 versus IVA-PLA,-cKO
(CDAHFD 9 weeks)

Ozaki et al., Biological and Pharmaceutical Bulletin (in press) Supplementary Table 2.

Liver to body
Body weight (g) AST (IU/L) ALT (IU/L)
weight ratio (%)
Control
31.01+2.76 4.11+0.13 13.82+0.93 4.09 +£0.80
ND 9 weeks
Control « . sk sk
26.16 £ 1.47 6.92 +0.45 124.16 +37.19 66.87 £4.20
CDAHFD 9 weeks
IVA-PLA>-cKO . " . "
25.79+1.30 6.93 +£0.21 78.20 +£2.025°% 58.94 £ 6.20
CDAHFD 9 weeks
Control
34.08 +1.25 4.67+0.19 14.86 £2.17 3.51+£0.51
ND 14 weeks
Control
CDAHFD 9 weeks | 32.79 + 0.54% 581 +0.175% 24.85 +2.46% 10.58 + 1.23%
+ ND 5 weeks
IVA-PLA>-cKO
CDAHFD 9 weeks | 31.06+0.97% 591+0.170# 21.06+ 1.81%# 8.98 + 0.80%
+ ND 5 weeks

2-3-4. AR AMAEERINAY IVA-PLA, KIBIZ K % E ifn ERIZ 1 o B ]

CDAHFD |2 X 0 #%% S 42 F M ER ORI %9~ 5 2SR IVA-PLA, RIEDOE %
B 52 5728, HE YetaziT-72, 9 > CDAHFD T, %~ 7 2 2B\ TIEHE
s SN OEEPBIE S, AIMERORENIEICRD b/eh, 2L ND 810 2
“THITE AL T2 o7 (Figure 2-4A), —7F . CDAHFD #EUFN® Collal-Cre; IVA-
PLA,"™V < &7 Z2ClX, AMEROIZER R~ U X LERETH 7228, ND U B2 %OA
MER DR EFERE 136t i~ o A2 LA 7 o 72 (Figure 2-4A), £7-. AMERD R EFEE 25
DERIEIEE AT LIERER, 3~ T 2280 TIE ND Bl X fitg O XA a7 ICHE
7RFE T 72 N> 723, Collal-Cre; IVA-PLA™¥1% < 7 2 T3 ND ~DOH) W Rz 2L v 2 a7 )

BEIZIK N L7z (Figure 2-4B).,
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CDAHFD 9 weeks
A CDAHFD 9 weeks + ND 5 weeks
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Figure 2-4. Faster alleviation of hepatic inflammation in HSC-specific IVA-PLA,-cKO mice than
in control mice under dietary intervention.

(A) Representative images of HE staining are shown. The scale bar corresponds to 100 pm. Arrowheads
indicate foci. (B) The hepatic inflammation score was evaluated as described in the Materials and Methods.
ns: non-significant, **P < 0.01. The numbers of the cKO mice and its control mice on a CDAHFD for 9
weeks (on a CDAHFD for 9 weeks and an ND) were n=4 (n=8) and n=5 (n=10), respectively.

Ozaki et al., Biological and Pharmaceutical Bulletin (in press) Figure 3.

2-3-5. JIFlEIZ 31T 5 MCP-1 mRNA FHL O [T 2 Al faigg R HY IVA-PLA, RIEIZ L 2 #)iil]
JFRLRRC 3BT D Mep-1. a-Sma 33 OV Colla2 ™ mRNA J 518 % &8 PCR (2 XV fifkr L7-
fEH. 9 M CDAHFD %#fEH X7 Collal-Cre; IVA-PLA™™ 1 < 7 228515 % Mcp-1 D
mRNA FEHLUL, 3t~ T 22 LA EIZ 34%K N LTz (Figure 2-5A), 7235, ND 10 %%
XD Mcp-1 ® mRNA #HLgIL, WiEs 18~ v R &t CDAHFD 5 T2 L 70%L0 FAK
TLTBYRBRE T T, —FH., BEFIEHRD a-Sma 3 L Colla2 O mRNA FEBLE T
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Collal-Cre; IVA-PLA,1Y1% < o7 2 ClIxtl~ o 2 L0 HIRVMEANICH - 7208, AEZRATIE
IR o T,

2-3-6. FFEAIIIC I D MCP-1 mRNA %3 D IVA-PLA, BLEANZ K 2 il

TGP 2R OMIEEE#E R ET L E LT TWNT-1 & v, HFEMROTEEL~D IVA-
PLA, D5 Z k5t L72, TWNT-1 % IVA-PLA, DR IIBHEA| T 5 pyrrophenone THLEL L |
24 B4 B1T D MCP-1, 0-SMA 35 TN COLIA2 @ mRNA F$8L 8% 7E 8 PCR I LV @it L
7z (Figure 2-5B), & D5, pyrrophenone ALEEIZ LV | TWNT-1 (Z351F % MCP-1 @ mRNA %
BElTE LB L, a-SMA @ mRNA 8Lt pyrrophenone LB K VAR T3 2 A2 H -
7co —Ji. COLIA2 ® mRNA FEELUZ X4 5 pyrrophenone DFEITIZ L A Lo Tz,

A O Control M IVA-PLA,-cKO
Mcp-1 a-Sma Col1a2
. —
-
< r
©
>
o
<
=z
g F
€
H H+N H H+N H H+N
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< 1F L T T L T
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E ﬂi
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Pyrrophenone (uM)

Figure 2-5. Effects of an HSC-specific IVA-PLA, deficiency and pyrrophenone on the mRNA
expression of fibrosis-related genes.

The mRNA levels of Mcp-1 (MCP-1), a-Sma (0-SMA), and Colla2 (COL1A2) in livers of HSC-specific
IVA-PLA>-cKO and control mice (A) and in TWNT-1 treated with pyrrophenone (5 or 10 uM) or its vehicle
for 24 h (B) were determined by qPCR. The expression was normalized to that of ribosomal protein lateral
stalk subunit PO (Rplp0, RPLP0) mRNA (Arbitrary units: A.U.). H: CDAHFD 9 weeks; H+N: CDAHFD 9
weeks + ND 5 weeks. **P < 0.01. The numbers of the cKO mice and its control mice on a CDAHFD for 9
weeks (on a CDAHFD for 9 weeks and an ND) were n=4 (n=8) and n=5 (n=10), respectively (A). The
numbers of samples were stated as below: vehicle: n=8, 5 uM pyrrophenone: n=4, and 10 uM pyrrophenone:
n=3 (B).

Ozaki et al., Biological and Pharmaceutical Bulletin (in press) Figure 4.
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Table 2-3. Exact F and ¢ values for all statistical analysis in each experiment.

Figure Statistical analysis F ort value
Figure 2-1B LSD post-hoc test F,12=5.74
Figure 2-1C LSD post-hoc test F2,12=153.49
Figure 2-2B LSD post-hoc test F (3,45=3.717
Figure 2-3B LSD post-hoc test F 3,69=8.39
Body weight F (s5,135=17.57
Table 2.2 Liver weight LSD post-hoc fest F (s, 135=14.26
AST F(5,135=9.48
ALT F (5,135=109.47
Mcp-1 F (3,69=34.90
Figure 2-5A  o-Sma LSD post-hoc test F (3.69=2.53
Colla2 F(3,69=14.81
MCP-1 F (2,24)=28.59
Figure 2-5B  a-SMA LSD post-hoc test F(2,24=0.81
COL1A2 F(2,24=0.11
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24, BER

AREETIX, CDAHFD U £ % NASH OJRREIEZ IC @B RO EL R A THBER
LYY B T ERSGMA TICBWT, FFEMIE (27— 7 VAN BIRA7 TVA-PLA, O
RIBDIHFIAEGIZ RAE T2 fidT U, BERIE T COMF 2O IVA-PLA; DIEFREER) & L
TORBEM A MREE L7z, ATEMIEIRAY IVA-PLA, KIE~ 7 28 L O~ 7 212 CDAHFD

9 HEEREIELLE ZA, F LWENIFCHEE R L OB Bk 4 0 5 I 255
% U7z (Figures 2-3, 2-4, Table 2-2), = D%, REFFEAAE L, T@&IZ 0 &2 T 5 @fH
BRIGLLEZA, MBE TR~ T R LG FEFECEREIZBAICER L22, i~ o X
TORFRRMEIL OFLEE T 2 51CHI K L, CDAHFED #% 5 FIZA b= AMEROBREIXIZE AL
WS TWeode, L L b, HlEEIc) D B 2 % O 2 MR IVA-PLA, K48
~ U AT, FFRHEEOREOEMT 1.3 FRETH Y, BRERIEORIE CIFRHEDOEEIC

BT <, BiEROBREIZARICHE ST/ (Figures 2-3,2-4), ZD LI
CDAHFD 7 6@ RICEI 0 B 724 T CTOREN S IFEMIZD IVA-PLA, | ilélmlawxﬁ'ﬁ
ORI AEER 72 B 5 2 7RI LT D,

CDAHFD % 9 i@ﬁ'%%ﬂ& 72 NASH #EERE T M2V T, FEMALTO IVA-PLA, D K4H
I, R L OHER T & A EREE RIE Sy o 7= (Figure 2-3), ZAUi%, CDAHFD &5z
T2, FFEAIEO IVA-PLA, O KBNS RIER BT D AMERIRE (Figure 2-4) . FEHMAL D
TEHALDOIEEECTH D a-Sma & Colla2 O mRNA FHL & (Figure 2-5) (21X LA L %%ﬂs Lfc;?f))o

TefERE =T 5, ZhoOERIL, NASH AIHIET /VIZH W TS, CDAHFD IZ XD §E% S
D IRRME(L (Figures 1-3E, J,2-2) B XN a-SMA & /X7 BHOFREEL LI (Flgurel -4E,J,) |
*F L CHFEMIR IR IVA-PLA, RIBIC K DN R LN o1 2 & EFJEITR,

%I~ 7 ATiX, CDAHFD 7>5 ND ds)J VR Z % & Colla2 @ mRNA JEHL &1 TEI09 1
L7228 (Figure 2-5A) . JF#iE(LIZTe L AE(L L7 (Figures 2-2,2-3), AR~ 7 228\ TC
b BEHENDEERICK L& OB LN B STV 5 (Figure 2-1)  (60),
IS ORERIT, AEEIEPICEECFREMRO 2 7 — 7 VR EDOFEAERENIRIF L= L LT
b, AEBRSGMECIITFRMIE DN SRES N RN L2 RIB LTS, LLAERS, AEICE
WC, FFEMAZO IVA-PLA, O /RIEIZ X W . CDAHFD 2>6 ND ([ZH) D B X 72212 A B AL D AT
AL OBERNSEIR SN Z £ (Figure2-3) . AFEMINNO IVA-PLA, DFHE & AATRIED
FAGDEICL Y, NASH OJFEEER I HFRICIH S Al R Sz, 2o &
AEE T, AETORSE, FFEMERIRT) IVA-PLA, KHRIC X 2 s bl E R IX
CDAHFD f#EEHIIEN TV D23, ND IZHI D R 2 RICHD TRIET L Z L AR LTV D,
ZHITK LT, FFEMITO IVA-PLA, D/KH#E1X. CDAHFD (Z X 2 85T O IERF L OY ND

IR LB ORRGR OW I ITEEEE RIT E 720 o 1248 (Figure 2-3A) . Z D Z &1, HEMGAT

DIFEIIIREFIETLE T CHOTHAZ EEERLTWD, b0 Z taEx b &, I
EHAEIZ 31 D IVA-PLA, OFEE X, NASH IZ3 1) 5 REFFRIEF OREMIITFOERICIIRETH
D03, FFRRHEL O PRIRNERICIINETH D Z ENRBIND,

BRI R DB~ LU0 R X 2R TS A LT TR L OB LD TR
IVA-PLA, KB~ U AW TR S VIS L TRETd % 72/ C. CDAHFD EHUF O
T T oo B ER IR, a-Sma 3 LY Colla2 ® mRNA E., B L, Sk LT, iFE
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AMALERIR A IVA-PLA, RABIFIZ & A EE LD o723, Mep-1 @ mRNA FEHLHS T2l o s
REY IVA-PLA; KIBIZ X v il s n 2 &3 L7z (Figure2-5), MCP-1 1%, R~/ rn >
7 — VIR v 3 —Hilak L OVEELITFREMIEICE W TAERSINDREE7ED A Th
V. HERORM &R OIS A RE L, TR boERIZEEG LT (61,62), Z
D &5 7RFRRHELIZ 31T 2 MCP-1 ORERREIZBE T 5 L. ®IEHE T TO MCP-1 D%
BT ARSI A 72 TVA-PLA, O KIRIZ L0 BEICHIH S Cnie 2 &3 REIE T Tl
MERODRE 2 £ 5 TR LI T 2B R A2 7o b Lic LR SN D, £, KAETOR
BiZ, EMELIFEMIICIS 1T D MCP-1 ORI IVA-PLA, 3545 Z L HoRIBLTEY
ZOZ EE IEEE MIFREMEETH D TWNT-1 TO MCP-1 @ mRNA FEHLAS IVA-PLA, #f
FERHEHKICTH 5 pyrrophenone (2 & 0 Il L7 fER (Figure 2-5B) o XFFSivsd, &6
2, B MFEMIIZEBW T, TNF-a X° IL-1lo TORKIZ X 5 MCP-1 &5 - ORHEN > 7 a4
XU —E2 OBRWERIC I VIl ENs Z En (63). AFEIZEITH CDAHFD #
HUR T? IVA-PLA, 241 L7z MCP-1 OFBLTHEIX, 7 7% RUBHROIEEA T 4 =— & —
T b PG OIEMIZL > THDLILTWD RIS,

7 v MFEMIEIZ BT, TGF-B1 i F T a-SMA DI IVA-PLA, DILERITH D T
TR RV ) TAFa AT h AL OIflSn G Z ERmEINTEY (30), [FEM
FE D IVA-PLA, SR OIEPEILIZES 5 L TV D Z ERNRIB SN TV D, 2D Eld, RETO
B A SRR A TVA-PLA, KHE~ 7 235 L OV IVA-PLA, R BAOBHLER| CTALEL L 7= 75k e R AT
AR TWNT-1 12861 5 a-SMA @ mRNA FEH 536 BUZ Ee L2 & - 72 Z & (Figure
2-5) 12— LT\ 5, IVA-PLA 1L PG 72 EORIEMEDIRE A T 4 =— X — LR DOYIFE N %
o THEEEETHY (16). PGE, B L PGL At FFEMIKKICI T 5 TGF-pl ORB %5
L EDRENTWSZ E0D (37), TGFE-Bl ORI % 5% 1) 7= AT 21X, IVA-PLA, %
WFEELTET 7% RUBAAT— RIZE VARSI PG 20 L TEHR LT D E Ebic, &
D PG MO REAIFLOTEPEA LA EHIEAICEFHERE L T DD, S HIT, AL ORI &
aR— MFRIZEWT, FET LV a— A HIEFREREOBEIZB T, TAE U O HFEHAR
il DSEAT LT IR b DR U 2 7 ORI G725 Z L AR SN TV D (64), LavL
BB, TAEY OFEMICEL L, BRMEEESCEEEOR T 2 EORIEHZH Y A
IWRBEZ DD, S BT, PG ITFEMIEOTEHEAL-CIFRME(LIZ 3 U CTIREEMER & il 1EH
EOFERFOT20 (56,57). T X TOMERMALD IVA-PLA, ZHET % Z & T PG Ak % #i
T 550 b, IVA-PLA, 24 U7 FRRAE L HE IR O SATAIIR 2 558 L, = OAIIRREERIRAIZ TVA-
PLAVEMEZPHE T2 Z &1k, TRME(LOTBRICEWE TH D L ER D,

ARETIL, FFEMAEZO IVA-PLA, ZBHET 5 Z L2 L 0, @R EFHREO IR I L UWHE
1kl ’ﬁ#éﬁéﬁﬁﬁi&@%%% ] b X5 alRetE A fRoR L7223y, 2 Oz 72 3 ik o BRI E
NASH (Z51) 2RO FEHERIC L BN D B 2 T\ D, RIS ERIRNIC 3K 2 2%
:%a“zojﬂfk LT, EXIVAZBHLET 2R EIN TS (65), £/-, LT
VA VR U T IFSEE AR Y, TEME(LIF EMIISERIOICI IAEN D=7 VY — KR
THZERHEENTEY, 207 VY —L%F A Ui CITE MR A 72 DDS OB
FEHRHELNTND (66), 5%, ZD X H 7y AT L7 IVA-PLA, BRERNZAINT 5 Z & T,
TEHEALIT 2 M0 0 IVA-PLA, ZAEH) & LTz, FRRHEL OEPIRIE O EBLR IR S 5,
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WIS
AL Tl NASH FRHERE 12T D IVA-PLA, ZHERY & U7 RIVER O/ 72\ G B 70 8 1 3K
WIRIE DM & BRI L L, AIFDRINE IVA-PLA, KIE~ 7 2 % IV T, NASH TOTHRHEAL
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