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L ATO0— )R - BIREELESEE T DRI R
KT DR

AT B ESfEEE - RENIERT BRARRER
MHEE A B

SRR

() HE FXX =&MW F—EWFER

Q) BHE  E  HEIRIEER  BIZENRERT

() WA [EL FEAKRFT EFHELCTESZHE

G

ZMAEBFAEEED A VNI A b X v OBGFREBRASIERAICOWTHEN FT 2B 225
7%, DNA Fv 7AW THRERBBEERE T Z FOICKRE Lo, MERNEHMRIZES VT LOX-1
X TNF-a2 PB4 RIIBIC L > TRBFEINDIZ ENELNTRY, FHERBRECRAROFH
MY EEZ2EDEEZ BN, HMG-CoA BLEEREROF2/ERAE LT, HEK - w7y
— D5 LIBIRICBIT D ACAT-1 BREZMEBIT2Z L2 RHE L,

1. WFEER

EREIZBWTY, EmEORESCHMES e PBIRE(LEREBITER & L TEWIEY 5D, BE
FIZBWTHEOBWEEEDI-DOREREELZ2D L DI, EFERBICBWTRE ttagH
Lo TW3B, B3 L AT a—/VILEEIZFE S B ﬂﬂDL@ﬁMiXﬁA//%*i@W@V% L CEh
RBE-C~ s m 77—V OIRKMIAL A RE L, BIRE(LEZRE - ERSE DS, —F, EFITEIIREL
OGRS & LT HDL I X 2 MIEARE(IERZ A L T\ o, ZOERIIREMBICERE LICRE
DalL A7 a—/L% HDL B8 EHEFE~RT, Whwwda L AT o — A HERRTHDLEERD
T,

AWFFE T, Pz L AT a—L L-ULOfEE(L, H5WVIEHEIRIE(LHIZ & 2o ERIBRRE D &

WERPHMRABREYENE LT, BRE{COREIZE D 5 8{L LDL Z &KX acyl-coenzyme A:
cholesterol acyltransferase (ACAT), £7=, MiEa L AT o —/L L-YULERET H LDL Z /K2 N
AL AFo—VERBREER, M2 Talb A5 o —Liifn%RICBE % HDL binding protein 2 (HB2) ,
cholesteryl ester transfer protein (CETP)% D FEEFREIE F 12D\ T F L LT LTz,
INETI, IL6IF~/7u077—COAIRN Uy — SR EERTORBRLEE L)L THIT25 2
&, HB2 13fB¥BE, HMG-CoA B|ITEEZRER], 1IL-6 oY A "4y, LF/—0, X IV D3
B & Va-tocopherol 12 & - THREMRE A% 5 2 &, LM IENIEEH CETP BB A MBIT 2 Z &,
77, ACAT-1 RBUIK T 24« R OEM, REETHEMEIICE D ACAT-1 O~ 7 177 —Ufilal
BEOEER LU, AEEE, REMRHE - SIRE(LICHREERS IO N 2PE OB T REFEE
&= RN T 5 725 DNA F v 72 ST AV 2 1) BT REFREIC RIE T2 M~ tafnfsihiE
OEROBE (IaAK), 2) EETRAERGICRIET=A b o OFAOKREK (K&, 3) BENK
AR kﬁé%mLmJ/Mﬁum1@%ﬁﬁﬁ(mm)itgmaw%ﬁﬁﬁﬂ%mﬁﬁﬁi@%
OHEEDRE (BN) 2B Z7k-o7,

FRHIE

1) EE TR RITE T2 M afiENBE O ER ORER

t hAFEEEE SE HepG2 MiB2%, 10% (v/v) fetal bovine serum (FBS)& 7 Dulbecco’s modified Eagle’s
medium (DMEM) AW CaZ—47 > a— b7 4 v v alZHBRE L, 37°C, 42 hr 538, #9 90% confluent
DEEPS TEBRICME L, Mia~DfSIERAIRIT, FBS FOEFEEOXE L F/RET 5 7-HIZ FBSIZ
72T 10% (v/v) LPDS (fetal bovine serum, lipoprotein-deficient) % ¥#sJ0 L 7= DMEM (4 mI)Z, Hf&iR
0.25mM & 723 K 512 40mM ERAER/10% BSA V&K 25u 2N, 24 FEfEEE Lo, lBITEE & L T,
F LA EE(18:1; 0A), 7 7% RKUBE(n-6,20:4; AA), A aV X Zx E (n-3,20:5 EPAYH 5
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W R a3 o (-3, 22:6; DHAYR W o, 72, 2 br— &k LT 25ul ® 10% BSA %
WML, FEERICEE Lo Miaz FHvo, #ilans 5 Poly(A)'RNA % QuickPrep micro mRNA purification kit
EROTEE L7, 1ug @ poly(A)'RNA & T7-(dT)y primer & VT, WEREREEIZ L Y cDNA # &5

L7, Th g8 & LT in vitro transcription |Z & ¥ biotin 25 L 7= cRNA %A% L 7=, cRNA Z W 1k
L 721, Gene chip (HuGene FL, Affymetrix)% FI\V T 45°C T 16 Bl NA TV X A4 X LTz, F v 7% %
e efatk, o —7°'§E@iﬁ’i‘l’:3ﬁf§(average difference, mRNA &)z #EL, = ho—Lfilan%
mRNA BZ2~N—2 5 A & UTEMBAEIZ LS mRNA L~V D% {t & (average difference change) &
72 (k. % (fold change)% GeneChip Software “Cf%*ff L7,

2) BETHREASHICRKIET =R ha X U OEROBRRE

WM~ 7 A (C57BL/6, 8 Hfi, 10 IL/EHIZ= R N T P4 —1(0, 3, 30 mg/kg)% 4 BN FTiRE5#%, #
fi&#s % mRNA A L7z, FFi#(~200 mg)»> 5 RNeasy (Qiagen)% IV T total RNA Z 3l L, &
12 Oligotex dT-30 (Takara)lZ & - T poly(A) RNA ZHEH L7=, Tug @ poly(A)'RNA % & H T 1) & [F
FRIZ biotin #27#% L 7= ¢cRNA % &% L, Gene chip (Mu 11k, Affymetrix)% fl V)T mRNA L)L DZEH) % fif
Br L7z,

3) MmN EMIEIC BT 288 L LDL %K LOX-1 O HFE

U REARMAE N MR (BAEC, M#{t4k 5-12) X 10%FBS &4 DMEM Eic CHE U7z, 24 B%
fi] serum free (0.3% BSA) CH:# %, TNF-a, TGF-B, PMA H AV b B U 2L, & 512 0-24
BRI CREE LM E RS HRNV AT AT E RICTRETEL, 7u v ¥ 7 %1To72%, H LOX-1 HilE
% Ji & peroxidase fEHL~ U A 1gG HUiE TR L7,

4) ACAT IEVEFRET K+ DR B L OF OBEEDRKRET

b REEE, @EERMMEY Ficoll-Paque & AV THIMR LU~ BBk x 107 @)%, 10%t ~ AB %!
& % & ¢ RPMI-1640 551 (10ml) T10em 7 4 v ¥ =2 (ZHRE L, 1ﬁﬁ3rcr%m% U Rk
EUWERRELTEL, SOICHEEEZ 79 BMEREL TR~ 07 7y —JIXob &8z, b«
DERETE Y NZAFZF 2 (10 nM-10 uM)Z BN L T 48 BERREE LT,

ACAT-1 BRIIHEEK - w27 27 77— % 10% SDS THE(L#, SDSARIU T 27 VAT I RELERIK
TR, = el —RRICEEFL, —RHEE LT CER LR E b ACAT-1 RV 7
—FAHUR, TkGiE L LT HRP E#BL Y ¥ F 1gG ik 2 AT L7,

ACAT-1 mRNA IZHIK - =7 m 77— I bFH L7 12 pg @ total RNA % 1.2%7 A u— A7 LT
KEVL A B UREICERE S, PaF U= UE#BRE D ACAT-I Ty F R ATua—T g 7Y F o
T—var LTIV ERRT 7y F—PEH LRI F = PR TIEER I L VR L,

ACAT-1 {&MEIE, Mif@% 1 mM Tris, ImM EDTA (pH7.4) T4 U CTHEAM L, BlS %2 ¥ oo a—
NERIA VAT BV RAT 7 F P al o TERBEA L, ACAT ®HE L L T["Cloleoyl-CoA & HsiN L

SRR, FEE 2 LA L7 Cholesteryl ['*Cloleate # /@7 m~ 75 7 1 —CHBEL Tk
SHEME A RIE LT,

3. WHEERR
D B FREEFE I RIT T LA Eaf B O ER OB R

LA R AR N5 BE O B A F R HEMEIEFIC OV T, DNA F v 7% VT mRNA L~V TOLEE %
20103 o S S Nl CETP HEBIZEHO L BEHEERF~OERALED, Fil2#iEoRBzLR
T, Table 112, IERIERALERIZ LV mRNA LU Z K& RN RD b - EisF Z7F L7=, mevalon-
ate pyrophosphate decarboxylase i% DHA LR T-9.5 {£(10.5%), prostasin i% EPA T-8.3 {%(12.0%) & AgH5
FRIZ LD RELRBODRD b, —F, metallothionein-1G (MT1G), TR/ {LIZM@ < deleted in split
hand/split foot 1 (DSS1), glycogen phosphorylase B I, ZliRE8FIENIFELALFR TR & RN AR D7,
it,mmAv«w@%VWWW%ik%_n3+§ﬁ7%ﬁkﬁﬁfﬁém%[MAﬁﬁ?@ sy
LT, MOFBEEMNILO0A 25D 4 Bk TOIENEE TRY bz, Table2 12, &IENHEELIRIZ L5 o
VAT =B L0 RE EgﬁﬁﬁLh¥ﬁ@mmMbﬂ%@wm%TLﬁ@;ﬂiT ﬁ%én
72 HMG-CoA reductase, HMG-CoA synthase |~ < X, mevalonate pyrophosphate decarboxylase 72 &£, =
VAT o—LERERRE m?mmMMmewAA EPA, DHA THRAMRH 6Tz, £72, OA
T, TROHBEBEFORBITITE A EMBINRITRD bivieho7-, —JF, hepatic triglyceride lipase
(CHEIMASFE S b LTz, TALE T %iéntCM?%ﬁ TR LEREEF @ Tid SREBP-1 (ZIBAME
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mEERD b A, ARP-1, Ear-3 38 XUV LXR- alpha I RIERO bR o7, Table3 12, T LA
Tu—B IO FAEAERERUSN TIEELEIZ LD mRNA L~L 7““ﬂ:7ﬁ o bDE
7 L 7=, Fatty acid synthase 72 & Haﬂb@ﬁmﬁ%ﬁ{m@@ AA,EPA B L O'DHA IZ & 0 &I BB b,
—JF, BEAHRECTFHTHBFENPRD LN, B FREETFTHTIIFEINILOLAHIESND
Lo ENH BT, MEEEE SO (LR B TR TIEEICREFZTEN TR N, ZOND
R E T mRNA L-ULIZEEHNED b,
2) BEEFEEFAGICRIFTIA e X OERORKRER
EERHEGFHORBFAGSICHECEELRITITLEEZONDIZ A M a S U OEREHRE T
TARNTOF =N E T T ACES L, FIRICEBIT A EETRROLEEHZ DNA F v 7 K VR LT,

T A RTTUA (0, 3, 30 mg/kg)LBRIZ LV, EHIFFO ML PR = L AT v —/LfE(mean £ S.E., mg/dl)
138 21117 £4.2,883 +2.7 8 L 1096.8 + 1.7, HDL = L A5 17— /L {f(mean + S.E., mg/d1)}Z, 70.0 + 2.5,
517+1.88BL0N181209 THY, FIZHDL I L AF 0 — L L~V DR TICHEELHEEEREFEMENR
o, 22 b —/ LB T GeneChip EIZH 5 13,180 Bz T 07 v —7H 5,159 =+ (39%) D
RENFTENTZ, Table 4 IR L L DI, BEMRMEEEETHDO mRNA LAAE, =X MF9F
— L% 5 T lipid-binding protein & T HEIZ 2.6-48 %, ACAT-1 12 2.6 {5, £loa o — AT
IZFE I D 22\ squalene epoxydase b 3 mg/kg BHEHMNOREANBD O, TN LOFH LHITREEK
FHThHoT-, IBEREEOBBRITTHER, A ¥4 —T7=z20 Lo THESNDI L OFERTFN
TR T OGN THE SN, —F, Table SIZAR L X HIZ, SREBP-1 1330 mg/kg %
BT 18I L, apo Al, All OFI& CHEMEE DB Y iAA 21T 5 NTCP B F B/ 12 1C D LT
2, BEHEEEZ Y H R4 FXR OFEBIZITITEALEEENED o7, BERHICEDLSE
BEE{FTH D LDL Z&{E, HMG-CoA iZJTEERE, cholesterol-7a-hydroxylase, squalene synthase 72 &
Uﬂﬁ\%fﬁé:&i%é:ﬂrﬂ:m LD BN T,

3) MENEHIEIZE T BE{L LDL % &K LOX-1 OFB R

LOX-1 Z&H, CHO #Jia & AV T cell surface ELISA Z4EZE L7z, Z D% % AW T, BAECIZBIT % LOX-1
DEBRFEIZ OV THET L7, Fig. 1,2 127" L7 L 912, BAEC TR OKIETH LOX-1 DFEHN
M ST, BEMEYA MHA L D—FETHD TNF-a, TGF-Ba bWz T a7 4 »FF—F CiEMHl
FTHDH PMA TV TH HIEERFNIC LOX-1 ORBZFEL, TOL—7 I 824 TH o7z, W
THLEIRE(LREOHERICEELRREZRLZLTWA VI ITATHLEZXHNTEY, LOX-1 %
fﬁfm_ S AL LDL 7 F OB ERS T 4 77 4 — R R I RHEERIND, £/, heprrvy

I LOX-1 BEMMIERANBEEI N, TOEMITREKRFNT, 8-24 Rl bR L T\,
4)ACAT/ér FEIRFOERB L OFOWEDORE

Fig. 31Z/rL72 L 91, b MEEkE~ I v T 7 —Dilnfbs ik, day 77536 day 9 izmiF T Y
NRAZF ML TH ACAT-1 EADKFIIFEBLZZ T b o7z, LA L, H{bOFHEERS (day 1-3)
IZE U NRAEFUMET B L ACAT-1 EHDOFEBIL, 1uM T 2%l sz, ko (day 4-6)
TIE1IpM DE U ARREZF 2 LD ACAT-1 E H O RBUL 48% 0 S L7z, ACAT IEMZ JIE L2354,
ACAT—I BERE LR, S0E, P TIT ACAT EHENRE Y NREZF A2 L HEICHH S,

SMEBiFe<mEl SR o, £, /=¥ 7oy hTHER .- v/ 077 — V2B T 5 ACAT-
mRNA Z#H45 L, 2.8kb, 3.6kb, 42kb D3 DDA KB¥BH &, BE -~/ n77—T D45
{BIZFEVY, 2.8Kkb, 3.6 kb D 2 -2 mRNA 2SI L, 4.2kb DN RIZIFE(LRedoT, BURREF
%/75: MO W H(day 1-)IZHMT S &, 2.8kb & 3.6kb DN ROBEIMMMBIH S 4, 42kb DA R

IR o T,

Fig. 4 IZRL7ZEDIE, BUNRREZF U LERIZA N VEREOE 2 ORBEDZIRML T
ACAT-1 BADEBREREI LTz, 1 pM B YRR ZF 2L Y ACAT-1 EERBBUII=T - o —/1D 28%
IRl S, 20k E REFI, HMG-CoA BT EOMISAERM Th D A0 VEEZHNT 5 & 75%
FCEELL, = I/XTD—-/I/«?D? FARINE T Y VERITFHEN NN, oA 5=y
gl vEEITary ha—L® 58%% T ACAT-1 BB ARIE I, BEK -~/ o077 —Uo{bOUIHE
M(dayl1-3)TH 7 =7 7 = LV ERERBEREER(GGTI-286)Z M L T &, ACAT-1 DFEERIL 50%
WE S hEn, 77 LR VN EEEEEREAFTIINDEDEN 2T, MOREZFrDar b
L E LTV U RREFY, anREFY, FITRRAZF O ACAT-1 EEARBRICHT AR LB
L7ze ACAT-1 BEIRIZ, 1 pM DB RRAZF NI LD 58%, VU NRZF ALY 72%M6 S iz hs,
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TINRAEZF U TREERMEIN A NI o7,

4. & %

Duplus 5(J Biol Chem 275, 2000)/%, #*E 10 FHF Y OMFFEL L, EHBEIEERT R AL F—ER
K UM F & LTORENIM A, BETEREFAHE2EDEV I FTASTFLELTEH 2 L RNE
RESNTcZ &, ELUTPPARDY T RE7225 2 &0 SREBP ~DEE &, Fifr, Bk BHERITA
bNDHLOD, BBICEA2EERHA V=X LIE L TIEIEFLFLE< OBERE-TEBY, 2% 2h
A=A LOAPEETH D Z EEBRXT WD, IBIHEEIZZIE S, Fatty acyl-CoA % 5 W IZIEN
MABENE LT, BEFRAEZHAS T2LEB120N0TWD, JEIBISEEDEERTF & LT PPARs
R° SREBPs " ZNE TIIRINTEY, IhDLDOEMERETE LTE, BERNBEEREEETEN
BB TS, PPAR I steroid-thyroid-retinoid receptor superfamily |2 B9 2855 K7 T, fibrate =
thiazolidinedione 23 &AL Y H > K& LT, £ MABFEHBRE L VA a4/ 4 FRRKOY H v
N&72% 2 & AR EH TV 5 (Curr Opin Chem Biol 1, 1997), SREBP (1%, SREBP-la, -lc 38X 02 28
&V, SREBP-1 IXEICIENEAA KR %Z, SREBP2 NI L AT 0 — L&RRA TG LT\ 5, &iF,
SREBP DFEH N LM AR L v Ml &N b Z L AME S, Yahagi &(J Biol Chem 274,
1999)i%, AR~ X LB SREBP-1 FT VAV x =y /e RERAWERENS, ARy
AT T EFELAM A fRF R B 1IN O R SREBP-1 EA X #F L < B &8, oMz Ri1x
RIERAE A2 b DRV OMBIC X 52 L %R L1z, %72, Kim 5(J Biol Chem 274, 1999)i%, Z{fi R
FATNRENIEEIC KLV SREBP-1 mRNA OV BRROOLND L E2R LT, Fix b, TNETILaLRT
—VIfERRSRICE o 5 CETP BELA, SMARFIEHBICL VY AEIIETL, n3 % E n6 RIIHT T
CETP BEIZX T 2MBEER & 45 L BEOK TIIIEBEOARMMELEET LI 2R L., 20
LOEEND, IBIEEOEEFREFESERIC OV THEN 2T 235 5 7 D12, GeneBank 72 & D
database IZ B N7t NBERELET 5,700 O 70— 7 2 &1 DNA F v 72 HVWTHRI L, 2H
DIRFTTIE, ZHE TICSMAR BRI L A2 BRIMEFEN 2 L RTF o — LRERBETIC
BWT, TOERAPHERIND LI, ZHETIZHEINTOARWVIEERE, HREtz 3z ed
DEBRIFRBIS LT, MBS RME ER 2B LA RENT, TNHDREEND,
DNA & » 7% W ciahd, ZMA BRI A4 II U ® & L TR EEXLHIKIC T 2 B ET O
BRICERZFETHDEEZDND, 72, TNETIZHRE 7= CETP BEHIMEIZE D 285K
FAZEREREEPED N0 7203, SEIAVEDNA F v 707 n— 123 a e, 5
WRIE SN TWAEERFOFIC CETP REHEICEDL L L ODHFEERTFERINS, LENR-T, &
BEDICTE—THEESCL, BEORMEETIIHT DIENEEDERIZ OV T SN 21T 0,
SEOBEFHI LY, ZMARFIEHE OERRFH IR ENEBEFICOWTIE, HIE RT-PCR ki
&>, dose- dependency 72 K EEM 2 RET AT T B,

JEERHHEER T2 AU DEBEFORANTZ FF DA —NBETET A 2 L BNAER
WWEVBRALNCRo T, RERBICEDL2 FEEETTHD LDL ZEME, HMG-CoA BITEER,
cholesterol-7a-hydroxylase, squalene synthase 72 £1Z & F ¥ Z5{b 23 <, lipid-binding protein & & F B,
ACAT-1, squalene epoxydase, apo Al, All, SREBP-1, NTCP &R H -2 LT, “HhHEEO
B LIEBEFHATA NI VA= VICEBIEERTOA D = X LA L0 Y & el
EZ bz, HDL ZHFEOEL & OIS -5, BERBE OBRITRBEEN, £ & —
Tzl oTHEEINDIEZL DBEEBETVZA NI OA—NAEEIZ L THEENT, CBIFLD
AVE =T za VFRICBONTHIF T X ha S O RENRERE L BSHEETS ZERMeNTEY
(HayashiJ ©, Arch Intern Med 158, 1998){i] & 7> BRSNS RIB S iz,

ML LDLid~7smr 77— (M¢) RMEFEHME (VSMC) ZiAKbEw®513h, Zhoiia
DoE, WL O ICEEICERICEEL TV D ZERRESR TV, EbIC, MENEMA (EC)
2BV TIX ICAM-1(intercellular adhesion molecule-1)<°> VCAM-1(vascular cell adhesion molecule-1) & Yo
o a2 (L KT (MCP-1, macrophage chemotactic protein-1 <2 1L-8 72 &) O FHL #3538 L,
ZTOMBFRE~OBMEBHARE L THRELERIE S, £72, PAI-1 (plasminogen activator
inhibitor-1)3 J OHLAR A+ DFEBLFEE & tPA (tissue plasminogen activator) & B3 X UF protein C 7E
TN X D MARTER OMRE, NO BEAMEIC X 5 NI M e s OWES 72 & SR 247
BHRESNTWD, ZO8ELDL ODEREZMNT545FE LT, SR-ARCD36 LoT, Wbibd
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AR T —FREEEIND —HOSTHREE SN TR, KT, EC IIRBET 5528
IDLﬁﬁw(umhmmnmﬂmmRMDm%mmomﬂméntOMMJﬁt%QWEMﬁ%f@
FEERBER I N TV ADIED, BIIREGICEET 5 B 2 LTV 55« fIlE=e, )ﬁykf%é
ML LDL BHICL > THREANFTEIND Z LM invitro TEEINTEY, EC DIEM(L - #ifefk
<G LTWAD EHEEINTVD, @@@MURx&WUKl%ﬁﬁ ORI {MDL
AR REERED N T —ChHAEBERFORELFETHIZ NN TN D kﬂ& RG22
BRIz B W T HERL LDL %271 Lf_ﬂ'/T/r772/%—7033”?@%%%“3%50_03 LI EAREE (LR
BITH MM, HICTI—7HRICBTA2MBREREREET 2 ETHIREVHRTHDLEZ

b,

HMG-CoA ZEILERAEAR (RAEF V) 3T TIR—KEROHE TREEWVFEHREINTWAEIL X5
2— )LIMGERFE T, a VAT e — LOERENH T2 EicL2MEa L AT o— VK TERLA
LTW3, Bif, AZF AR mEz L 2 F o — VIETEA 24 LV &R #/ER, #@%@MW
RAdH 52 L3 EE ézhfbv;’wh FOEMBIIRFIZELNTRY, ACAT 1%, BIIREIFRLEICBITS
v/ a7y — ORI HNEDERE E L > TEY, ACAT EFNIIMEFREICERE/ER L, 77m7
7= /®@ﬁm%mﬁ¢6%ﬁkLT%%ﬁ@b%ﬂTwé AW TIL ACAT-1 O FEH FAEHEHS &
BROMMZTBEEDBIT, ACAT-1 BRI F U OEHGF LR VEBINERE LI,
TYNREZF 0L, b FEEK - 7&u7? OSBRI D ACAT-1 EHOREE % 50-80%H0
L7z, —BEENR~I/a 77— obddE, BYARZRZF LD ACAT-1 EHIMENIIA O
RinoTe, EoTRY NRAZF NI LD ACAT-1 BEMAENIRMMEDOEPEICHRMTHD LV Z &
DRBIND, B NREZFNIL D ACAT-1 BEIMEIE mRNA DL~V TELUTEY, BBEL~L
TORGHITONT WD HREERDH D, ZDAITE%, MRNA OREMOLE(E & HITHRET & T
HD, BYRNRRAZF LD ACAT-1 BEIENT, AN UVEBLr 7oA Zorral) VBIZEY
ORI RINTZ, E7T7 7205 7 =V EEBERAEAICE > TH ACAT-1 EA ORI
SN EMD, KMBERDY 7 =0T T =4k ACAT-1 OFBIZEE L TWBHaREMENRENT-,
RABF LD ACAT-1 EBEMHIL, U RRFFUICHRN TR, YoRRAFZFoonnry
FATLH LN, TNO3BDOAZFUTWTNUUIEEERAZ T THDIN, KEERAZF L TH
577Ax&%/4iAQW-%ﬁﬂﬁﬁ%ﬁ&&hE&Eﬂ&#oto%of%&-v&m77~

BT D ACAT-1 EBIHIWER X, BIBERAZF U CBRENRLDOTHDH I EN TR END,

5. &

At A~ B Fn g 1 B @Lﬁ¥%ﬁﬁm%%%ﬁ%m ZRRAT T A 728, HepG2 MBIz xt4 2 ighEE D 1E
A% DNA Fy ALV BmFt L, ZMAamENBAE T, ThE TiciE Sz HMG-CoA
reductase, LDL receptor, fatty acid synthase 72 & = L 25 1 — L8 L O EEC# R &S F D mRNA L
VDD HFERR S 472, mevalonate pyrophosphate decarboxylase < lysosomal acid lipase 72 & ~D{EH
MDEBEIOMHTIZ L D FT- RS, ZAMAS BRI AR B I FE AR, Mok - HEET B
&U@@EE?&E@%&EE%%@MWAV&Wu%@%&i? EBIRENT,

IRER A DOFEMNC BV IRIE (L B E B FHOBRMEH LB T 572D, A ST UF—LET TR
5 L DNA F v 7% VW THEMT % 37, lipid-binding protein i#fx+#£<°, ACAT-1, squalene epoxydase,
apo Al, All, SREBP-1 72 X DRBICE(E R Lz, TN OEET O HDL &M & OB EIZ Bk,
i,

MERNEAIIZEB DT LOX-1 1[3FE2 R L » THRIRAFEIND Z &8, SEMESL LT cell surface
ELISA & AWIRETTH L M2 o7, LOX-1 IEIREE(LOFRAER L OERICEFICEEL T3
IENPHEINTEY, ZOLOX-1 ZFLETAFMEBOMTEITY ZLICX Y, FHENEBIRE(LIES
Bl 2 RN RNELONIAEENRDD EEXBNS,

HMG-CoA ETHRMEER, U ARZFUIEEL b - Bk~ ooy —V0aBRIIBITS
ACAT-1 ZEHRZFEICHIH Lz, TOBRIT, AHLPRETHL 10 M THLHEETH-7Z, BIN
AL F AT LD ACAT-1 BEIHIL, mRNA LAV TELTEY, BHADOY 7 =47 7= {bnES
LTWa EHESN, o, BYARRZFULIMNI G U RREFoon 28 F 70 8 OfRERME
A ZF T ACAT-1 EBIMEIER 27D 7,
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Table 1. Major genes showing large fold changes with FA treatments.

FA Accession Fold Change  Avg Diff Change Gene

Repressed
DHA 149260 -9.5 -1480 mevalonate pyrophsphate decrboxylase
EPA L41351 -8.3 -650 prostasin
EPA U24704 -45 -340 antisecretory factor—1
EPA J05633 -43 -296 integrin beta—5 subunit
EPA U18919 -4.0 -292 chromosome 17q12-21 mRNA, clone pOV-2
EPA D11094 -3.8 ~247 MSS1
DHA D42054 -3.8 -238 KIAAQ0092
DHA L 41351 -3.8 ~550 prostasin
AA U49260 -3.4 -1388 mevalonate pyrophosphate decarboxylase (MPD)
DHA X59405 -3.4 -189 Membrane cofactor protein

Induced

DHA J03910 5.6 890 metaliothionein-1G (MT1G)
EPA M24248 5.2 497 MLC-1V/Sb isoform
DHA U41515 48 389 deleted in split hand/split foot 1 (DSS1) .
OA U47025 4.5 294 glycogen phosphorylase B
EPA 1.31881 44 314 nuclear factor I-X
EPA u41515 4.4 351 deleted in split hand/split foot 1 (DSS1)
DHA U47025 4.4 292 glycogen phosphorylase B
DHA D31764 43 397 KIAAQ0064
OA D86973 42 311 KIAA0219
AA U47025 4.2 269 glycogen phosphorylase B
OA M24248 3.8 337 MLC-1V/Sb isoform
AA U41515 3.7 273 deleted in split hand/split foot 1 (DSS1)
AA J03910 3.6 512 metallothionein-1G (MT1G)
OA D64158 3.4 535 ATP binding protein associated with cell differentiation

HepG2 cells were treated with 0.25mM fatty acid: OA, oleic acid; AA, arachidonic acid; EPA, eicosapentaenoic acid;
or DHA, docosahexaenoic acid, for 24h.

Table 2. PUFA-treatment changes in genes of cholesterol and lipoprotein metabolism.

Gene Fold change
OA AA EPA DHA
Repressed
HMG-CoA reductaase -1.5 -2.9 -2.2 ~-3.1
HMG—-CoA synthase -15 -2.9 -2.4 -2.0
mevalonate kinase -1.2 ~-1.2 -2.7 -1.1
mevalonate pyrophsphate decrboxylase -1.3 -34 -1.9 -9.5
lanosterol synthase -2.5 -2.8 -3.0 -3.1
squalene epoxidase -1.0 -2.0 -1.2 -2.2
LDL receptor -1.1 -2.6 -2.1 .—2.3
lysosomal acid lipase -1.1 -1.6 -2.2 -1.6
CETP -2.9 -1.2 1.3 -1.9
SREBP1 -1.0 ~-1.7 -1.2 ~-1.8
Induced
hepatic triglyceride lipase 1.7 1.2 1.8 2.6
apolipoprotein(a) 2.2 1.3 2.4 -13
ICAM-2 2.0 1.3 3.1 -1.3
No change
apolipoprotein Al regulatory protein (ARP-1) 1.2 1.1 -1.7 1.1
Ear-3 1.0 1.1 -1.1 -1.5
LXR-alpha 14 -1.3 2.1 1.3
lectin—like oxidized LDL receptor : 1.1 -2.0 -1.1 1.1
lipoprotein lipase -1.4 ~-1.0 -1.3 ~-1.3
scavenger receptor type | -1.2 -1.3 1.0 1.2
CLA-1 (SR-BD) 0.0 0.0 0.0 0.0
HDL binding protein 1.2 1.2 1.2 1.4
ACAT 1.3 -1.3 1.1 -1.3
Cdc42 GTPase—activating protein 1.3 1.2 1.2 1.4
L.CAT 1.0 1.1 ~1.2 1.2
phospholipid transfer protein 14 -1.2 1.4 -10
MTP 0.0 00 0.0 0.0
CD36 1.1 -1.3 1.3 1.5

HepG2 cells were treated with 0.25mM fatty acid: OA, oleic acid; AA, arachidonic acid; EPA,
eicosapentaenoic acid; or DHA, docosahexaenoic acid, for 24h.
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Table 3. Fold changes of mRNA levels by PUFA-treatment in HepG2 cells.

Gene Accession Fold change Function
OA AA EPA DHA

fatty acid synthase S80437 -1.0 =21 -21 -23 (fatty acid synthesis
acetyl-CoA carboxylase -1.8 =13 -22 -21 (fatty acid synthesis
stearoyl-CoA desaturase 1.1 -29 -29 =31 PUFA synthesis
liver fatty acid binding protein (FABP) M10050 1.1 -20 -1.6 -1.5 fatty acid transport
2-oxoglutarate dehydrogenase D10523 1.4 -1.0 2.0 1.4 TCA cycle
succinate dehydrogenase (SDH) 1.21936 1.9 1.4 2.1 2.5 TCA cycle
isocitrate dehydrogenase 268129 1.5 1.9 2.5 2.0 TCA cycle
succinyl~CoA synthetase 268204 2.1 1.2 2.1 2.1 TCA cycle
glycogen phosphorylase B U47025 4.5 4.2 3.3 4.4 glycogenesis
galactokinase (GALK1) L76927 25 2.8 1.9 3.1  glycogenesis/glycolysis
mitochondrial NADH dehydrogenase U65579 1.8 2.0 3.1 2.7 aspiratory chain
FDXR gene (adrenodoxin reductase) M58509 1.2 1.5 1.6 2.2 electron transport system
deoxyuridine nucleotidohydrolase U31930 1.6 1.6 1.2 2.1  nucleotide metabolism
glucose transport-like 5 (GLUT5) M55531 -1.0 2.6 1.2 3.0 glucose transporter
intercellular adhesion molecule 2 ICAM-2) M32334 2.0 1.3 31 -1.3 cell adhesion
neural cell adhesion molecule (N-CAM) S71824 1.6 2.9 2.3 2.3 cell adhesion
heparan sulfate proteoglycan (HSPG2) M85289 -1.5 1.3 5.3 1.3 cell adhesion
integrin beta—5 subunit J05633 1.1 =17 -43 -11 EMrecptor
vitamin D receptor J03258 24 1.2 1.7 1.5 transcription factor
thyroid receptor interactor (TRIP7) 1L40357 1.2 2.5 1.1 1.8 transcription factor
PPAR gamma L40904 20 -16 -1.1 1.0 transcription factor
NF-kappa—B transcription factor p65 subunit 1.19067 2.3 1.7 1.4 1.8 transcription factor
Rad2 2.6 2.1 3.5 2.6 transcription factor
nuclear factor [-X 1.31881 14 -1.2 4.4 1.4 transcription factor

HepG2 cells were treated with 0.25mM fatty acid: OA, oleic acid; AA, arachidonic acid; EPA, eicosapentaenoic acid; or
DHA, docosahexaenoic acid, for 24h.

Table 4. Genes showing increased expression with estradiol treatment in mice.

Accession Description Fold change

3mg/kg 30 mg/kg

Lipid binding protein

adipocyte lipid binding protein -1.1 48.2

mal1 mRNA for keratinocyte lipid-binding protein 1.7 4.2
X70100 mal1 mRNA for keratinocyte lipid-binding protein 1.5 26
k02109 3T3-L1 lipid binding protein 21 * 448 *

homologous to sp P04117: fatty acid-binding protein -5 * 265 *
M72394 calcium-dependent phospholipid binding protein (PLA2) 19 * 76 *

Lipid metabolism
142293 acyl-coenzyme A:cholesterol acyltransferase (ACAT) 1.6 26
D42048 squalene epoxidase 143 * 241 *

interferon activatable protein

mouse 204 interferon-activatable protein -1.1 9.8
homologous to sp P09912: interferon induced protein 15 83
6-16
w11156 similar to gb:J03908 ganma-interferon inducible protein 1.6 6.5
homologous to sp P15092: interferon-activatable protein 2.1 6.3
m31419 mouse 204 interferon-activatable protein .38 * 201 *
m63961 mouse interferon-gamma inducible protein (mag-1) 65 * 109 *

*

Values were not accurate, expression levels of base lines (control) were called “Absence’.
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Table 5. Genes showing decreased expression with estradiol treatment in mice.

Accession no. Description Fold change
3mg/kg 30 mg/kg
Lipid binding protein
homologous to sp P36956: (SREBP-1) 1.1 -8.8
homologous to sp P26435: sodium/bile acid -1.41 -24
cotransporter (Msa.34372.0)
homologous to sp P26435: sodium/bile acid 1.0 -2.0
cotransporter (Msa.27445.0)
homologous to sp P09813: apo A-ll -1.1 -2.2
apo A-l 20 * 21 ¢
u06670 very low density lipoprotein receptor -16 * 5.0 *
Other protein
homologous to sp P27550: acyl-coenzyme A synthase -2.0 -14.1
homologous to sp P98063: bone morphogetic protein 1 -8.8 -12.6
105439 insulin-like growth factor binding protein 2 (IGFBP-2) -1.4 -9.7
homologous to sp P33194: possible DNA-repair protein 1.1 -8.0
XP-E
AF031170 3beta-hydroxysteroid dehydrogenase isoform Vi -1.1 -7.7
homologous to sp P29692: elongation factor 1-delta 1.0 -6.3

Values were not accurate, expression levels of treated groups were called “"Absence”.
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Fig. 1 Induction of LOX-1 expression by treatments with TNF-o or PMA in bovine aortic

endothelial cells. Pancls show dose dependencies for TNF-a (A), PMA (B) after 8h treatment, and time-
responsive curves.
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Fig. 2 Induction of LOX-1 expression by treatments with TGF-§ in bovine aortic

endothelial cells. Panels show a dose dependency after 8hs treatment (left), and a time-responsive
curve by the treatment with 1 ng/ml TGF- (right).
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Fig. 3 Effects of cerivastatin on ACAT-1 protein contents in human monocyte-macrophages.
Human monocytes were prepared from human blood from healthy volunteers and cultured for 9 days to induce
differentiation into macrophages. Cells were treated for 48 hrs with the indicated concentrations of cerivastatin
during various stages of differentiation as indicated. The cells were solubilized with 150 pl 10% SDS and 50 pug
protein from each sample was separated by 10% SDS polyacrylamide gel electrophoresis. Immunoblotting of
ACAT-1 protein was performed with anti-human ACAT-1 antibody.
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Fig. 4 Role of geranylgeranylpyrophosphate in ACAT-1 protein expression in the early stage of human
monocyte-macrophage differentiation. Human monocytes were incubated with medium alone for 24 hrs followed
by treatment for 48 hrs with I pmol/L cerivastatin in the absence or presence of mevalonate, geranylgeranylpyro-
phosphate (GGPP), farnesylpyrophosphate (FPP), chelesterol or LDL . The cells were solubilized with 150 ul 10% SDS
and 50 ug protein from each sample was separated by 10% SDS polyacrylamide gel electrophoresis. Immunoblotting of
ACAT-1 protein was performed with anti-human ACAT-1 antibody.
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