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E2 A=ty xR A(lipoproteins) 2] T2
W, FE4k7 AHZol= 328 2 HEY Dy

2A, 5 24 A3 dFE e ZA A
A 7H b A dojdtt 9l F Uil
ZHES B3 oA AdiAd ofs) dohxz
SutgEh g d S apolipoprotein, phos-
pholipid(PL), free cholesterol(FC) 59 244 &3
triglyceride(TG), cholesteryl ester(CE) 59} 244 W&
o2 FAH Lipoprotein® Yxol| we} chylomicrons,
VLDL(very low-density lipoproteins), IDL(intermediate-
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density lipoproteins), LDL(low-density lipoproteins), 1
2] HDL(high-density lipoproteins)® 7-%2 <+ 3lo
o o] 5¢] FANEL b2 (Table 1), o]} 3t F44
o] zto) 7} A At Atel] o} zhzte] B4t 75 S 59
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Table 1. Chemical composition of normal human plasma
lipoproteins

Surface components Core lipids (%)
Chol PL Apo TG CE

Chylomicrons 2 7 2 86 3
VLDL 7 18 3 55 12
IDL 9 19 19 23 29

LDL 3 22 22 6 42
HDL 5 34 48 4 15
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Chylomicron® VLDL2 AW Z F45 A Aol A
A FAHAAEE 2F o2 kst 988 9ddth
a2z 3 VLDLEZRH A8d A1 LDLS 8%
Y 2HES dodxHoz sty gz Qe
LDL 4&#= LDLY apolipoprotein B, EE ¢12) s} A
TUE FHAHES S9RAT(), ThE oA ALE
&t e FH2HES FC 368 3 W& HDL
o] o]& FF3t=dl, HDLS 7hollA &A= o] nascent
HDL #el & 8% )& 5o chylomicrond® VLDLEX
E| PL, apo A-], apo C& 533 YZ oM w|&¥
FCE &2 2 A mature HDLE AZE 1 F apo
A-Tell 93] &43}%+ lecithinicholesterol acetyltrans-—
feraseol 9}sll FC= CEE #$5o] HDLY T4 F =2 o]
3 & 7tog SHrETH2).

Apolipoproteinse X 4 9] 9] & o) B ¥ 3] Xl
Aol thAtel] a3 A& 3t 7 A gl A e} FF
o} Fofl 2polE BRI} o] 52 T2 A Al #
o st B9 &g Boddm, 53] apo Biw, apo Ex
LDL +&A19 AR 24WZE SYLHES B
Hed F8.8 di/fA 2 283k (Table 2). 84 A g
A hrls @7HA F 8.8 47 BdshA HE ), lipopro-
tein lipase(LPL)2 VLDL3 chylomicrond i+ TGE
7b Rl 8t AH8-& 8k &4 ol A (activator protein)
2 apo C-1I7} &5 o] At} Hepatic lipase(HPL)+ LDL
34934 5< VLDL# LDLE] A28l (lipolysis) 9, HDL
o] PLT} TG 7 &l ol & #hod 3hoh(3). o] E4 9} 84

Table 2. Concentration and major function of plasma apolipoproteins in normal fasting humans

Plasma concentration

Distribution in lipoproteins (%)

Major function

mg/dl HDIL. LDL IDL VLDL
A-T 130~130 100 Activator of LCAT
A-l 30~40 100 Increase the lipid-binding apo A-I
B48 <1 100 Recognition site of LDL receptor
B100 80~100 88 6 6 Transport of chylomicron
C-I 6 97 1 2 Suppression of chylomicron remnant uptake
C-1I 3 60 10 30 Activator of LPL
C-1I1 12 60 10 10 20 Suppression of chylomicron remnant uptake
E 3~7 50 10 20 20 Recognition site of LDL receptor




4 I

£ androgens®l] o} & 27151 estrogens®l 93] 2 A3 Ao §E£FAT LT Ta-hydroxylased] 23]
E 74 71t Lecithin:icholesterol acyltransferase(LCAT) GFao 2 Aty o] Aol A A (duodenum) .2 HIEH
© A Aol Ao g BujHed ¥ Z92H T JdRe ZY 2 E F5 715 AR i e uiA

Z 9] of| 28| 2 3}Hesterification) o] #IFTH4). HMG-CoA
reductase HMG-CoAE mevalonic acidZ HEA| 7] &
g Fojsty whgo vix e AHEQ] FH2HES F
2P ALE 9] 26-OH-cholesterolel 93] 24 =9 o]7]#
(feedback inhibition) & & ZHHo2A Fd|~dH E 37
A 714e AMEE

& 2 AHE9 & 782 7Ho| A 7Ta-hydroxylase
of o) FFAte s HEH F AqE wEET AT
cholesteryl ester transfer protein(CETP)9] 2t4-0.2 7t
o2 AgHE FH2HEY dFE U ddxRFHoR
HEgozH 83 FY2HE wjEe] AE + AU
ot CETPE Zaz Ao X A&3 FH2HEY AHE
A8 Yo ZH2HEY WEEE & FHLHE AF
A 2 (reverse cholesterol transport)e]~] HDL®] CEE&
LDLE &A Z2F o] A& + UAEE 3k 7158 7H
(Fig. DG). o2 9t 3 FP2HES G54

3% (lleum) 35X AFFH ol
o8 Eolyl:=y oE A7 &3

(enterohepatic circulation)e} 23l 3},

ZY AHE HAOJa 2

A9 gl 4E HYe) FA2HE HHE
g ogRe BxYE

EA71 1 FAE

Aol T3 o] GFU o EAjEHA H
DL %9 Z7hHe €8 WA X &89
H2E S Z7MA7 2 A X 31302 9859 LDL
o] o]F& FXFth 7)o M LDLE E& FAAEER
WM E FB2AE, AT Tol g8f Asisa, &
i 2H(intima) & & o] § 3 @83+ & 443} LDL(oxLDL)&

Liver

HDL
receptor

Intestinal

lomicron remnant mmucosal cell

Peripheral cell

Fig. 1. Lipoproteins pathway in plasma.

Chylomicrons transport dietary lipids via lymph into plasma and then get degraded to remnant by extrahepatic lipoprotein lipase (LPL).
Chylomicron remnants are then taken up by hepatic receptors which recognize the apo E on their surface. VLDL carry endogenously
synthesized triglyceride from liver into plasma and degradation to IDL. They are futher degraded to LDL which in turn undergoes
catabolism via at least two major pathways by the LDL receptor. Nasent HDL particles initially form HDLs in plasma and converted
to larger HDL, particles by the action of LCAT. The CETP transfer cholesteryl ester from HDL to LDL, IDL or VLDL. HPL, LCAT,
and CETP to hepatic lipase, lecithin: cholesterol acyltransferase, and cholesteryl ester transfer protein, respectively. Il phospholipids,

A free cholesterol, @: cholesteryl ester.
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Frsle d#y FH2HES SHA Fo2N 2E
A E (foam cell) & A EHTHB). Minimally-oxidized LDL
(MM-LDL)& 93l 838 J234 JF &5 S7H417)
o Y3 M F 2] monocyte chemotactic protein-1(MCP-1)
Ha)g A7 c(7), B3 MM-LDL-2 monocyte colony
stimulating factor(M-CSF)&] #H| & &8l dal 3 &
ZAY o YA MEE B3A 711 scavenger receptor A
(SR-A)9] #dE F7HAIZTH). oS Astd el
oxLDL-E &3 ol tigh 2 - AQ] chemotactic molecule
2 AL UM FE Yo #H3te SR-A 9 7§
Ao 3t F9 ligandE AAE 4= U (Fig. 2). o| 2 A
AE EEAEZ @] FHHUAM ey
(internal elastic membrane) 2] £ o] Jojyjal HE2AH

Eo] 243t E(media)oll A dHAHLoZ ol FH
7] A& 3o 2 A A abek(fatty streak)o] A F o] T A
3 o] AZETH9). o] T2 AW o Ao
YF& woste dS B33 s9A4FE F25HH F
E£X 0 8 & o] o] A Z A MZE(myocardial infraction)

=
A= [+
< oF7ldhe Ao EAE.

DX Y E(hyperliipidemia)el 783 AEXE

DAY AA LT FEHCR oA
dge oA nFZg2eEdEH nE S YT EE
Tog EREY 924
E tirtel] s &

Blo] 2 sl WA sh= AEEol
wolof thsfj A= 22 HH

RAEZLe Y 7hA AW, T2 G Tl osf A
sy 8743, A Aol dsl rdH Zrel w2
AtHE ol A FE3 BES Ve

ol @ FHl&HER TG FAE =

fr

2
>
o B
it
b
Jhu
3_{2
3,
£
B
(3
oX,

Y

ek
ofN
lo
o
ok
=2
2
AC)
WE
S
>
ok
fu’
it
kv ¥
—r
2
[‘_li‘l
=
-
o
=X
1)

3o 7+eFs] JERg ST
AR A= 2A TG B3tA e S8 2 & Z3hA =
o] AMEETE TG kA= 371 27571 leu fibrate,

ELAM
— o
~h
A 3 4 Endothelium
' - - - D)

Macrophage

Intima

Fig. 2. Monocyte/macrophages in early events of atherogenesis.

LDL enters the subendothelial space, where it is retained by components of the matrix and oxidized by several different oxidants.
Oxidized LDL stimulates the expression of adhesion molecules (ELAM-1, ICAM-1, and VCAM-1) on endothelial cells, is chemotactic,
and inhibits the exit of macrophages from vascular wall, thereby increasing the number of leukocytes and the pro-inflammatory
component of atherogenesis. The proliferation of intimal monocyte is induced by specific colony stimulating factors (GM-CSF and
M-CSF). Thereafter, the monocytes differentiate into macrophages that secrete specific chemoattractants (MCP-1) for monocytes.
Furthermore, the macrophages accumulate oxidized LDL via scavenger receptors, resulting in foam cell generation. ELAM, endothelial
leukocyte adhesion molecule; GM-CSF, granulocyte-monocyte colony stimulating factor; ICAM-1, intercellular adhesion molecule;
MCP-1, monocyte chemotactic protein-1: M-CSF, monocyte colony stimulating factor; VCAM-1, vascular adhesion molecule.
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Table 3. Patterns and reasons of hyperlipidemia BAE QAT FF A9 232 59 2AEE Y
Type Pattern Major reason Probucol2 559 Fe 24 E FsE & /1A loH
I |[DL}, HDL|, TG 1, Deficiency of LPL M, TGol= &S VXA e FAlolt. =g F4tkst
Chylomicron 1 _ A& AT Ao AL 9 LDLY BHL A
1o amn 0 P st 24488 paNAtE $3AARE YOI,
M |VLDL?, chylomicron } Disorder of HMG-CoA YA A+ HMG-CoA reductase® AR HL
hepatic receptor 2 A8t mevalonic acidZ2 ¥MEHE AL et 1
v LDLTCE |, HDL-cholesterol |, |Increase of VLDL A2 228 E FAo] AsE=y), 53 D24 FA
v s lpo Bt Same as wpe 1 2 9 71NE 2AAHEL BRE s BolHY T4

and IV

nicotinic acid compound®} fish-oil A A Solth o]&5&
EF VLDLE #4417 % HDL S8 26 E8 571
AZI1BE FH2HE FEAY HEIAZE 430,
ZH2HE 284 LDL Fd2HES #ar7e &

22 3y 22 18 2= Nz AHg@ch

1. TG 73}A|

%= lipoprotein lipase®
AT FA S FAste ALY O
¢l fibrates AN ES] 2HOoZ AL EHE
Bezafibratew XA A 34 o) #of
carboxylase® A A 71t 3 4
2A71E AL colfibrateRth B-S ZAEsH F2 |
V& 1A GHEZel AR5 o]t} GemfibrozilS 919
T oFA oF vl 2-8-7) & 7FA A9} halogens} 5] A| ¢
o} A71F ool 23l k&5 A (long-term toxicity) T ol A
ZAAHE 7FAT10). Nicotinic acid compounds A A=
fibrate®} Zo] FH 2B EH TG 254 &34 A%
A7 LDL 28 E 43t A8 /A9 T3
HDL E#4HEE Folv 715§ 7Fth11). Nicotinic
acidet 1 FAMFA o H28-2 wy dnFgga 487
Aol o] Yehd 4 Ao} Fish-oil A= VLDLY TGE
ZAAEA7E A8E 7AH12). 53] VLDL-apo BY &4
ETE AT EFoR 9 A vE v xEE F#

AA f&3tct.

2. ZY2HE 73hA

Anion-exchange resins AAE2 E&A4 EFEEA
oA GELH dste] 2EFe AFTE dAG
e wjd S SV e AES o 1M EEHAY
o] AA=Z-& ol 7roll M FH2EEY 277 F745HA §
I HPLY &/do] $715 o @3 o258 LDLAAZ} £
AH = a3 E 2 4 &0, cholestyramine A A+ A
NN HFAHOZHE dihol2g wIHAFOZH 99

o] AstAL}. o] AlA= ol L&A probucol BT
LDL €928 & 488 a3y, 84 TG a8 79
HDL 4282 Z7183%+ fibratesE o} oFsic},

ZYAHE AL 2 FHA WHZH

o

54

ZHAHE A 2 REAS SF 0 wExH

1l

Apolipoprotein A A<= 5702 chromosome®l] 23 £
Faa JedE B v FAS F2E 7HRIYh
Apolipoprotein®l| A T£Z 2 0 8 z}o]|E Hols FHAE
apo B9} apo Dolt}. Apo B 2970 9] exond 7FAH wHE
B M= & apolipoproteinE# B-& A5 A2 H ol
ot Apo B §32= @Y @Al 93] Z2HEHE apo
Bio® apo B = FE| 2 E&3k+=d apo B2 mRNA
editing®ll 28} apo Bin o Z5-E vHEoj At} LDL &4
9] apo Bipd] Egdols XYz FY2HES 29L&
B7Hs3H st % LDL ¥ 58 ole 2348 g}

A2 lipoprotein lipase (LPL) +#2F= 89 chromo-
some®] Y X3t Zol= 2 30 kbolil 1071 2] exon 2
FAH 9tk B3] exon 45 AAAFRYR Sl
serine o}P]i:=Alo] | FE = BYE 7HAH, exon S5
HPL, pancreatic lipase®} %2 homology & ®.91t}. ©] £
Azre] Ag-L nAGNES A [ §& Fddted Lok
BE Jehtes A3 hypertriglyceridemia®h chylomicro-
nemia’} A Zojt}d. Chylomicrond] MAEEE AA S}
+ extrahepatic LPL #3292 A2 2 chylomicron®]
7Hra = A ehot "l chylomicron®] 32 o] 4o
d}.

Hepatic lipase(HPL) A 2}= 159 chromosome®l ¢
)31 Aol oF 60 kboli 97N exonl F FAH of
9o ™ androgensol] 93] EAo] Z7}E 2 estrogensdl
ols) HPLY] &4 7ZA4dth o] 314 A¥-2 HDL,
o] TG 7br 87t B33t Rig g3 er & TG YA}
ZA o] FAH AU

Aol ZY 28 E of 28] 23 (esterification) o] &
oJsh= LCAT i 2@ FCE v 23 &4

p—
L
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£38te] FC9} lecithin®] Avheld R &o] %251 HDL
o FeaHEo #AAHA e S Jebdoh LCAT
9] gAdE= BY apolipoprotein®} cofactor® &3}t
ded A & 98ke vA = apo A-18 ¥ E3 apo A-
O, IV, apo C-1I, T Feo] A #Astx ot

LDL &4 fAxE 199 chromosomed] ¢} % &4
1870 2] exon®. 2 A E o] 9lar Aole oF 45 kbo|t}. o]
Az EQdole EA 1 FH2HEYFTS TLe
A =™, A1F 74X LDL -&A ol &g & 47129 &4
Hol7h Fl=gich LDL 83 AXWE 8 24
2H &9 %ol Eojud #A4o] AdM HMG-CoA
reductase =3+ A L o] g 28 Zol o) 3432 g
=0t

CETP #A2e 16 chromosomed] ¢ %3t Zol&=
oF 25 kbol 1 1670 9] exon®. & TFAHo] Atk LCAT
Aok v ¢ AgA RS dou G glof 4
4L A 28 E, T2& vER Fo] CETP &

Axsl BHAZPAAR SelA ATk

-

AFHOAM SHE DZ AH S CHAF 2

[uiiywl]

CXIPNES

| ofgt fFHAe) 3]
HE 2 Foste] 2174, 7t
ZA oA B 9 zfol & Holg FHAE AEeAT
Z & RNAZ %23} Differential Display / Reverse
Transcription-Polymerase Chain Reaction(DDRT-PCR)
(14) WY o2 FAAE HEste AFEsAh ol & 7t
231 Northern blot 42 &3 72t 24 A zoly+=
FHRAE A dEsAT o] HFHAES] H7IME 4 E
5333 homology search& F3td F-Ax e EA4&
a3kt

ARz Ao A= DDRT-PCR #y o2 50789 32}
£ XE39 3 o]F Southern blot #4202 A H 53t
1470 9] 325 483 ¥ CRGRK(cholesterol responding
gene in rabbit kidney) 1-14%2 %3} 1 Northern blot
383l c} o]& £ CRGRK 1, 2, 6, 12 3 }2
A

L
e

S FE2Y3l 71 E S 43813 sequence homol-
ogy search® 3t A3}, CRGRK 1& o3 &aiz|z] ¢
FAxZ Y3 FH om, CRGRK 2+ O.anatinus NADH
dehydrogenase subunit 5 32} YF-2 72% FAH]
£, CRGRK 62 217+2} AK3 mRNA (adenylate kinase 3)
FAHA dRE T 67%, CRGRK 12+ ¢17H9] mitochon-
drial phosphate carrier mRNA 2] QHE 3} 93% 2] FAF4]
£ Yehi et o] Fell A CRGRK 12 £ 2-9] full length

¢DNAE pGEM-7Zf(+) vectorol] A|TEA B0 sub-
cloning & e} E714 49 45 3819 CRGRK 12
|29 71%50] mitochondria 949 AF4T &3} oA
Aol QlojMe] s A8 1y & o 593w
Aol A Udeps v A AGAH A X 845 o] F, F4
o] o] a3 Auidt oA a9 FHE T
A3 23 Fola ddolg}t AtRED

7Pz A4 A 9] A3+ GRC-RL(gene regulated by cho-
lesterol in rabbit liver) 1-58 W H o2 57 9] fAAZ
Adstgd e, GRC-RL-1, 3& o}z 4#ix|A] ¢& 3
A2 B E o™, GRC-RL 4= human AHNAK nucle-
oprotein &2 2}e] X} 9294 o] Aol FAFAHE GRC-RL
5% human threonyl-tRNA synthetase &3z} 43¢}
999%9] FAM-S YERSITE =8 GRC-RL 2& #, A,
Aol Rab7 #2412k 9] A9} 929% o] 2] FAMS S YE
WAt o] fFHAE 22 BolHog txANA AGR
O HEA T 7S AR dsde e AR A4
HEEE 5L Holi ot AA7EA g 2] kel &3}
® Rab7 @94 9] 7]% 2 late enodosomed 4 lysosome
ozo] B FFo #Aste Aot olEg V|voFE

sl B o, Ao 85 SH2HEL d5EHERE

Fa 2AEEY oldd YR AA o] tfHo] Hojst
A2 45, diFHodXE THAS HHadAM U
Bhbe AFAEEAY B doldte Aoz FHEY

2. Ak Tl A 2 o)) oxLDL A& 3 53 x-¢]
s Rl

A @8 A 29 THP-1 A £l M oxLDLY] A g
of ot wa o WelE Yl FHAEE DDRT-
PCR ¥yl 0.2 g8t ¢ oh(15). THP-1 Al 2ol oxLDL 7 o
ZT 0.2 PBSE 24 A1ZHE S A 2] 8l total RNAE £
slod ZF 24 £H 9 primer % 2.2 DDRT-PCRE 3%
23} 3000278 9] cDNA bandE #&<lstH o A7 H gel
goll Al oxLDL A gell &J3te] Ao]& Hole 58FFe
cDNA ©#H& FH 3o LRGmipoprotein-responding
gene in monocytic cells) +AAZ HH Pt A 5=3
LRGm cDNAE probe Northern blot 5-41& A A% &
#Z, 2} LRGm cDNA pool Yol &= 3 Z 5/ o] A9 f-Ax7}
=32 Batgld. oo 94 2k LRGm cDNA tha
o] 3 273229 cDNAZE cloningdte] A5 stR s
o] 8113t cDNAZ probe® colony hybridizationg 4 Al
slo 24 A 29 - HARFE cloning 3Rt Reverse Northern
blot 433} Northern blot £ 2.2 LRGm cDNA B8 E
o] wyzto]lE AZslY HAEHOZ oxLDLY 95}t
mRNA $F0] 34 Wale 9 £/ FAAS #sln

DNA 971 ¥ & 243t homology searchE 3 31 %
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o 2 Ad, olg FoA 6 FFHY FHAT 1 7%l
A Ao 242} carbonic anhydrase IKCAID, CD24
signal transducer(CD24), non—muscle type cofilin(cofilin),
ferritin light chain(L-ferritin), monocyte chemotactic
protein-3(MCP-3), neurogranin(NR)3# histone H2A.2
mRNAC] g FHxE0]At 282 YA 2 F79
cDNA ©#, & LRGm38-5% LRGm42-1& 1 7154
cloning® ] %2 A Z-F FH2Hnovel gene)Z Y14 R}
THP-1 M Z A oxLLDL &8 LRGm FH A& 9 &
g Hoh A 3] ot y) st H At AYEse
& HSA7IHA 1 FHAE Y] HES BEsoh OxLDL
(25ng/mDE& 4871747k A 2 2]3l Northern blot 42
2 4 fAA mRNA FF& #4138 23, L-ferritin,
LRGm38-5, MCP-3 f-H A= X gl Ajztel] et 23 o) &
7+e Yehl o0 CAT, cofilin, histone H2A .2, LRGmA2-1,
neurogranin -f- A 2= Wé o] ZHAsHA ) o] gk e W3t
T Z 6A1Z el VERLEY] Al RFshe] 48] 7HEQE A1 E)
Atk & oxLDLY =& ¥atA 719 24413052t A Y
3l S W& L-ferritin, LRGm38-5, MCP-3 3 &&= 50
pg/mle] F=74A XHelFze @t mRNA F#0] 571
3l " 2 CAll, cofilin, histone H2A.2, LRGm42-1,
neurogranin A 2¢] mRNA £ 2434t HelF
% 5ug/ml o} 3ol A 1 AES mRNA 50| #3ls3]
o v 50ug/mle] FEAAM HuAE YehhA 18,
THP-1 A £ & PMARE 24X 7H53F M ejste] oA E=
32171 &, oxLDL X gl of] 9] 3t o] & F-3Ab o] LG
o H3lE #AFstHtt 1 Ay, CAIS neurograning
mRNA F&-& PMA®] 98t £3tobe= BAGlol 22
%3 Yt ey}, L-ferritin, LRGm33-5, MCP-3
A2te] mRNA %8 Z7HE 7}, cofilin FAAE T4
A7t E3h5 Ak ol & A e o] & F3 44 mRNA
FF9 Wele THP-1 MXe 53 R 34
T 1S o] git)
xLDLE} o]:= A ¥-o] LRGm fr3 2
£ Yol 7] 9319, oxLDLAN A FF 3+ A
HAEgo =2 THP-1 MXol Aelstal &
B 1 47, 4 F329 mRNA
HE NFQES Hel g Ao A et
F1A H&o gk oxLDLe &Alo] XA
o Za13-& 2o)n| gttt OxLDLY| EA13le A 242
E FolA oust do] o]y g ARE UYetH=7tE ¢
olX.kt}. Cholesterol, oleate, cholesteryl oleate, 25-
hydroxycholesterol(25-HC), 9-HODE, 13-HODE 52 &
THP-1 AIX & 2|3 A3} 25-HC, 9-HODE, 13-HODE
2 Agd AFTolM oxLDLE Held H$9 fAls

¢

el

lo

o
b
o M

7

-

N off
o
o
¥

Hr
ot
o

or gl oeLorr

or o

L

ul &

to 1%

H

ur g

mRNA % #H3E &3

THP-1 A | A oxLDL©) LRGm -3 22 23 o)
sl &AL fFe] 27 A8ty dgd 2o] A
285tk OxLDLS 9% LRGm mRNA +F9] 3
b A2 gl Ao A S "o g =TS LopR ] 9
3}9d, cycloheximide® A gt 2l d &44-& A3 &
Bfoll A oxLDLE &3kl ZF mRNA 4-F-2 Northern
blot #2410 2 #&A3}4th Cycloheximide % 2] ¢ 2] &}
oxLDLY| 23 23 =7l 4338 Algksl o ol o'
FAzte] W W3l A2 gulAe o) dasich
E AL 9ngtl =3 protein kinase C(PKC)$} tyrosine
kinase(TK)2] A &|A]<] GF109203X$} genistein® & 2+
7t 53U 202 RS wie 1 dEGS] W)
 #HE R Gt ol Folx PKCY TKE ol & #34
zZe] Bdo] APA o2 AQFAE Gethe AS 97
g}, 228l B dyals A2 2E7)13s gAaEd
Zoll A2 WA M 2] F22 #Ee] PPARy 7} &
b BiE AH3a o] PPARy7F LRGm A& ¢
o] Bl A2 Lol tth PPARy 2 &0l 4 ligand
91 15d-PGJ2E A gsta 2l A7 2 Fxol whE L-ferritin,
LRGm33-5, MCP-3 %% #}2] mRNA &5 #23I4
o} 71 A3, oxLDL A e A9 TY3A o) FiAE F
74she S UdeEhdglen 24 Az 12l 3 uMe] BE
2 A3 He o 7 & 38 S7HE YR A, o
H3 A} 5L oxLDLS A3t & o) PPARy mRNA
FEo] g7} o) 5 fHAtY B9 YT FFeE W
ggtte A © o2 PPARy ligand?) 9-HODES} 13-
HODEE #g3l9E W x ol & 322 mRNA FF0]
Z7v3ttheE Ao}t 37 THP-1 Al o4 PPARy7} L-
ferritin, LRGm38-5, MCP-3 §3#}9] w&d] @& &
A= A& 723 AAMg

Tl g FFof o] A7E F8tr] Asted CAIL CD24,
L-ferritin, MCP-3 - x}o] 3 coding regions RT-
PCRE #H3le gl @A PoEZN 2 A2
o thahk i A-g Yaslar o] & U2 F 3t BT A
A Z Aarslget o] FAE o]-83te western blot &
Mg Fa)3te] THP-1 M Eol|A oxIL.DL Ao 23 7
FrARbel 3k el o] WEE BFEHTh 1 A, CAII
= oxLDLE Hglg gwdo] 7+4E L-ferritine &7t
2 el glon o] A3 Northern blot ¥4 9] 239}
Y x) 34t

THP-1 M Z A oxLDL & &l 2|3t mRNA FF2
Z7+2 el = L-ferriting MCP-3 {8 7F A A 52
Az oA AAHERAE BFSHT AFH2HE
Aolg FEAZ 79 THUA By sHAsE &

oo o

fu rf




S| AHE AR LB REXIC| Hsi=d 7

o] B R A 49 TN plaqueE NS R o] &
3lar WAz 238 (immunohistochemistry) 3} in-situ
hybridization ¥ o 2 &8t Euch 1 A3}, L- ferritind}
MCP-3 f3xte 97438 B A Bolxog st
Hor B3] o) E¥sle AT D XA EoA
F2 ddste AoE AYHUY. o)t #E Pt
W APA Lo wepA Aol g Yehf At EFF U937
A Eof A A A 8 MCP-3 promoter &4 E Aol M= -144
9} -99 A}ol9) promoter FH o drlo]Arel positive
element’} & o] MCP-3 §3ate AA A S
e Aoz FAHAT E3F -999 +65 Alo] 9
promoter H-9jo EA3= HAIAAE oxLDLO &3
MCP-3 22} @8] #oq3te Aoz =Yt

B ATE B3l oxLDLY 93t 25 & A &
7o FAAEE &AL o] E LRGm 34 2y =4
HA4-& AH Rt} LRGm # A AHE 2 oxILDL 53] oxLDL
A AR 23t THP-1 MR A So)A w3t
el gle o L-ferritin ¥ MCP-3 $- A& A4 397
3t MM ddFF 9 /e YR B A7l
A A3 model systemo M oxLDL-& AALZ A=}
2 Z483= PPARyE B3l 123 & Hedte 2o 2
Atz " oh(Fig. 3).

3. Al CETP #2xte] A=A
Atk ejRtell A f-2) 3 genomic DNA library | 4} CETP
Az A& A =31 570 9] phage cloned 3 E 3142
, 018 B3 A% CETP fA9) A4 +2 FH4E
A3 8 £ A FAEA . 5709 phage clone
3+ 70 2] phage clonedl= CETP §&32} promoter?
AR(F 34 kbp)7t EFEH Y5S B3, o] F o] &
3l promoter & 41-2 $3} reporter plasmidS & 1% 5}
Ath
CETP &4 2} promoter® #4113+ 43, -57/-53 bpol
EAGn ¢ TATA boxTHe 2+ CETP #44 &
ol 258 7152 P 4 glen -134/-66 bp Akl ol
N ZHAA7F CETP f32 ¢d 246 83 7%
< 31 e Ao g FAFUT 2da -184/-134 bp
Atolo & -134/-1 bpell 213 CETP ©&-& Z71A14 &
Ue AARIAZE QS-S EAsA T 28 71E9 Ba
S A 93 7 v 9= TATA box(-57/-53)¢ 371 9] Spl
(-149/-140 bp, ~126/-113 bp, -75/-64 bp)7} CETP ##
A By Fa3 48 & Aow gAstd. Steroid
hormonel] €3t CETP %z} &d 24 7)48 473}
7] $43}¢ retinoic acidZ reporter plasmidS ) transfection
© A xe Meld A2 -184/-134 Alololl RARE7} &
F AFE F218h o] DNA @¢#o) M RARER 24

ofN e & o

T F A B E #93l7] 93t DNase I footprinting,
EMSA 2 74433 ¢4 22l¥ RARy & o] &3
EMSA 5¢ 583 23 -190/-160 bp7} RAREZ 2§
g YL A T6). E dFo A ¢HE RARE
= DR8C.Z X F7tA] #AH DR5%E FERFO.E 29
7} dlem, o] DR g 7% A+E s9T F8vt
AE Aoz A7)

& & steroid hormone?l glucocorticoid”} CETP &
o v e JEge AR A -160/-122 bpell CETP
FA LHES AT 5+ de GREZF A+ #3T o
A= Masucci-Magoulas 5(17)¢] B33 CETP pro-
moterdl] GRE7} §lo] CETP #3x 2d& A& 4 3
te A2 JHPHoz #AF dHA UG (Fig. 4).

183 CETP7h Z¥| 260 9t ddo] xdd
F AtE A7 2AES FR13H7] 938k transfection®
A x o LDL-E A& st promoter 418 31 A3} -350/
-184 bp Ate]dl SREZ} £Al8le Ao 2 8<l% o] Oliveira
5(18)0] FAF A L& YA SREE 1T
ARtk 212} o] SREE 58 CETP f 3= 8l
B Eo o3 wde] AsEe R AIsAt webA
£ A7 A #ald SREY] 712 Oliveira 5 (18)°] 3

‘ Gene expression

," Up: L -ferritin, MCP -3, LRGMY8 -5
Down: CAll, CD24, Cofilin. NREN

3

Cell differentiation

3

Atherogenesis

9-HODE
13-HODE
25-HC

Fig. 3. Regulation of LRGm gene expression in differen—
tiation of monocytic cells.

LDL enters the subendothelial space, where it is retained by
components of the matrix and oxidized by several different oxidants
such as lipoxygenase and superoxide anion. Monocyte/macrophages
allow the oxLDL internalize through a group of cell surface pro—
teins termed scavenger receptors. Protein (apoB-100) and lipid
components from internalized oxLDL can each recapitulate some
of the effects of the intact particle. OxLDL and its lipid components
may contribute to monocytic gene expression and monocyte
differentiation. Especially, oxidized lipids, including 9-HODE, 13-
HODE, and 25-HC, can work as important signaling molecules
in monocyte differentiation. These components stimulate the ex-
pression of L-ferritin, LRGmM38-5, and MCP-3 genes. However,
these effecters suppress the expression of CAll, cofilin, and
NRGN genes. Furthermore, the regulation of LRGm genes by
oxLDL and its lipid components may involved in monocyte/ macro-
phage differentiation and foam cell formation during atherogenesis.
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TATA box

-265

caattatcca gataacataa gggatggcaa aaatggtgca gatggtggag gggagacaag tagaagttgg

C/EBP Red 25

-195

ggtgctcttg ttgaatgtct ggctctgaac tctagaggag gecgecagggg ctgggcagga aggaggtgaa
GRE

RARE ——— ARP-1/COUP-TF
Spl
-125

tctetgggge caggaagacce ctgetgeccg gaagagcecte atgttcegtg ggggetggge ggacatacat

-27: Trancription start site

a_tacgggctc caggctgaac ggctcgggee acttacacac cactgectga taaccATGCT GGCT

Spl

+1: Translation
start site

Fig. 4. Functionally important sequences in the human CETP proximal promoter.

Transcription start site is indicated by arrow and translation start site is indicated by capital letters. The TATA box is located at the
-57/-53 region. Three Sp1 binding sites lie at —149/-140, -126/-113 and —75/-64 regions. The nuclear hormone receptor elements, RARE,
GRE and ARP1/COUP-TF, are located at the —185/-160, —160/-127 and —145/-126 regions, respectively. The Red 25 which resembles
the SRE found at the HMG-CoA reductase promoter is located at -232/-218 region and C/EBP binding site is at the -265/-259 region.

g v} & SREY 7|53 vt 37} 9le Aoz
FRAIAT 2} o] FHZ Bi(19)0 A 2Ee]
73t -230/-2169] d= SRE+ in vitrodl A& F&2 3
A ¢¢on CETP & f3 Ao th& SRE7}F & 222
FAEI gl o]l e BEF A7t HA T Ao F A8
"t

£ ATE 53l gl 295 S73HH HepG2 Al 2
g o] &% CETP #3128 282 retinoic acidol] 9] sho]
-190/-160 bpell 3l RAREE %3t 7159, -160/
-122 bpoll &= GREE 53} A glucocorticoidol] 23}
Wy o] ML Jon, -230/-216 bp Atelo] CETP
Az LHg Asste SREZF o8 & AT. &3
-190/-122 Atolol o8 7§19 nuclear hormone receptor
elementE0] AHE EAste AL olF Atold 43
Z-g-of o8] CETP f31A H&o] o} FA 1 a8 ¢
Al8taL Sl (Fig. 5).
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