A N Korean Circulation J 2004;34(12):1158-1166

Axieta oot Agdad AU AddaAds fAAATAE, AHdTFa?
Axietn ggistoist A FQGdeta)’ () DNA B3 PAATL!
‘E‘XHO:]LZ . 1—9—"(‘]2 73%1:5-;1,2 . 3:’]}‘6]%1’2 . _7,_033_1,2
5 1,2 =23 2,4 1,2
gl edl? . o] FF . o] e . Aok

The Impact of Apolipoprotein A-I Polymorphisms on the Lipid Profiles in
Middle Aged Healthy Men and Women

Jae-Youn Moon, MD'?, Eun Young Cho, PhD? Won Ho Kim, MD'?,

Seong Hun Choi, MD'?, Young-Guk Ko, MD'?, Hyun-Young Park, MD'?,

Jong Ho Lee, PhD*, Jong Eun Lee, PhD** and Yang Soo Jang, MD'?

'Division of Cardiology, Cardiovascular Center, Yonsei University College of Medicine, Seoul,

*Cardiovascular Genome Center, Cardiovascular Research Institute, Yonsei University College of Medicine, Seoul,

’Department of Food and Nutrition, College of Human Ecology, Yonsei University, Seoul,
*DNA link Inc, Seoul, Korea

ABSTRACT

Background and Objectives : Apolipoprotein A-I is the major lipoprotein constituent of high density lipoprotein
in plasma. In this study, the role of two polymorphisms in the apo A-I gene was investigated on the serum
lipid profiles and apo A-I levels in healthy men and women. Subjects and Methods : Blood samples were ob-
tained from 417 subjects (M : F=169 : 248, mean age 47.2 years). The apo A-I genotypes were determined by
SNP-T assays using the SNPstream 25K™ system. Results : The frequencies of the A allele at the Xmnl
restriction site and position =75 bp were 0.25/0.23 and 0.19/0.17 in men and women, respectively. A strong
positive linkage disequilibrium (D’=0.990) between two polymorphisms was detected. In men, the A allele at
the Xmn/ restriction site was associated with significantly lower levels of triglyceride (p=0.028) compared to
the G/G subjects, but no significant associations were detected between the G-75A polymorphism and any of the
lipid traits examined. In women, each A allele for the Xmn/ restriction site and =75 bp polymorphisms were
significantly associated with higher levels of apo A-I (p=0.032 and p=0.012). In the multiple regression
analysis, the HDL, being a current drinker and the A allele of the Xmnl restriction site polymorphism were
major determinants of the serum apo A-I levels in women (R%=0.272, p<0.05). Conclusion : Our study showed
that the A allele at XmnlI restriction site in the apo A-I gene was associated with decreased triglyceride
levels in men. Each A allele of two polymorphisms was associated with an elevated apo A-I level in women.
(Korean Circulation J 2004; 34(12):1158-1166)
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Apolipoprotein A—1 (apo A—1)< High density
lipoprotein (HDL) Zel|~HES dsh= 3
o]H lecithin—cholesterol acyltransferase LCAT) =
s A ZFElXElE 95E (reverse cholesterol
transport) g6l Bk Apo A—1 & A Eo
A ZkoE FYAHES Nk HDLY) 28 9 24
slol] S mX Wds™ ARS oA F gle A
o7 aeA gekl? Fze] AT Awpe| ©JshE, HDL
FURHES FUliEE oE Y ool s &
&, 95 A8, T3 A8 9 TTAES RS

Teee EE WeHAse] MAYE v Ao

=
VYA ETE WEEH Ak AOTIE trigly-

ceride—rich lipoprotein?! very low density lipopro-

tein(VLDL), inetermediate density lipoprotein(IDL)
50l & TR EAtkE Ag ulsh, olzsh A
glolA /473t f1do] moll= Aor dyA 3l
t}” Kessling 5¥& apo A—1 §42}] 5" end 9]¢
A YeR s Xmnl Altas 28459 (restriction site)
9] §Ax AT AN EE T B0l Ss B
Faigion, 247t e Feo a1 TS T4
AW sEe wEt 2EPE o, SR w5 P
=8 oA X2 iR NIETF E9E-E B sl
th Xmnl Algtad 28799 thde T2 74
A% A (familial combined hyperlipidemia :
FCHL) |/ @& HIx== vEp}t FCHLS 4?1 W
Qlow Agai= Aow Aztart?? ey ¥
A 57t AR A Xmnl X2 S8 uxEE3)
o] TNl tsiAE oFx =qdo] e Ao
3t JF A Et Xmnl Alstash 285919
AR T Adel| dist A7-AdE FullelA] ®ad vt
7} §iet.

Apo A—T Rk HALEE §-¢](promoter) 2] th
QA G-75AE AAFICZRE —75RA 17144
o] $)X18} Guanine®] Adenine© 2 X|gE= Ao 7

Y3 HDL FHAHE $59 A Wapo A-1 5%

15

-

Ax0) BIHYTEI Y Jen} Bare S0e
—75A 32 B3 €5 HDL FealAHE 55
AL Slas Rasialon, mek G-75ARHR
Ydo] A4 02 HDL Zd2~HE % apo A-1 &
o GF& mXIth] Bz apo A-1 &8 243}
T U Ak} 23 el @ (inkage disequilibrium)
AL 7Fsdol ANH LY

e olgk A ATES g ARIES ol
AoE T Aoy, AR P Fiae IF Y
Aol W} W2 z10)E Kol Fe v o g
e o g Agvt Bt & ATE o
lelx apo A—T 34 4% 5 AA 5%
apo A—1 FE9e] #dE FAste] e adgke]
AR ZA ] 2o F F7lstaA} akgick

D Lo
)

S I

oy X SH
oy 4
1999 129%€] 2001d 129714 dAAdistn A
FIAS FAAATAIE S Al ket 17 o
ukol 4177 (1 01=169 : 248, 47.2+1044) & o)
Jo Stk o5 WiEw A T T 9
slolzpr) Q. 78, e, Hyaugs uxdad

ool AU F/3Ao] 400 mg/dL ol A9, A4
Aot FELAAE 58k A= ATTdelA

= dhdAel e, 7Y, A0 fE 2Ake
At AAFATE At

YollZ ol Al A AQdsle] —70CE PFs
o] wyeielty. 83 FFuxHE, AU Auto
Chemistry analyzer Express Plus(Chiron Diagnos-
tics Co., MA, USA) & o]&3to] oz 43181
I, HDL Fdl2ElE-2 HAE 0]8319] chylomicron,

LDL Ze|~HE, VLDLE 337 3 AZdof Q=
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HDL ZEAHES thA] a4 o % 34330t} LDL
F2~EE2(Total cholesterol—HDL cholesterol—
Triglyceride/5) 2] &2& olg3sfte] AXkGILt %
apo A—1, Apo B 5+ 59| dgyyle] e e
2 BEE 2 F 340 nm 3FgelA Immuno—turbidome-
tric analyzer (Cobas Integra Roche, Swizerland) %

S350

RUA O 2N

DNA+ EDTA dNoZHE DNA isolation kit
(Gentra Genomic DNA purification kit, MN, USA)
= ]85l 5 mL FHellx] FE3IAL

Apo A—12AA}F Xmnl Aldtas 2-445-$] 34 o
B 45 98l 113 971E, G-75A R8N S
AslM 125 7S SHEL RS (PCR) 22 5
ZA]71 & exonucleasE ©]43}9] single strandZ -
Zalolty dAA7 o] #1942 fls SNPs-
tream 25K system (Orchid Biosciences, Princeton,
NJ, USA) & ©]8-3F SNP—IT (SNP~Identification Te-
chnology, Orchid Biosciences, Princeton, NJ, USA)
assay WS ol&3Igltt ddA7IE RS T
A7 -9l A7) sequence® F3E 747}
9] primer (Xmnl : AATATTTTGGAAAGGAAGGA,
G—75A : GATAAGCCCAGCCC) ¢} PCRAH=E ann-
ealing*]7! & biotin ®=+= fluorescein isothiocyanate
FITCO) & EAE 72| dideoxynucleotide £} W]
A FLD7] P F hgo] FRHEES I § 247
48 Eoto] v F4lell A nucleotided ER1
gromm 8-S ARl

51 24

270 EAXE] 9} H4& SPSS for windows 12.0
(SPSS Inc. USA) & ARE3ISITE BE SARES: B+
EFEAE ZAIRBIITE FAIRA 89 p<0.05
= 3I3ich

Al 7 AR TREA e AARRER ] ddAk
G7F A 71EY ATl A ARk $4944991(do-
minant) 37} RaEo] GAFY AAFS ATIHAA
TOZ o] GGHA¥ge Blwsisich

TG e 712 AEA, A, A9 w5

J
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apo A—1 559 ZJo]= 4?—test9} Student t—testS
o]gsto] EAEIITE Apo A—T 34 th&Ado] 5
apo A—1 ¥&l X JES 1Hsk] S8l Hiel
Al Z32¥e] §312F YEAd ) a8, MRk, SIS
HDL F&eE 5% 977 o d4ss
covariate® 3} T3]
= ATk

T 7H A A7) s (linkage dise-
quilibrim : LD) #4< $I$t D’ 443 haplotype> EH
(estimated haplotype) programE &-4-3F o|=EA}9]
SNP analyzer (http://www.istech21.com) & ARL3}

of $A 3l

A (multiple regression)

oy £
ATUPAES] YA 54 Table 13+ 2ek vhy

o
—
N
5
©
R
B
o o 1o

T o8] HlE2 46% 30Tk 670€
] _

opde] qrAdl F Ul 57 s¥E Ak o= |

Table 1. Baseline clinical characteristics in each sex
group of study population

Men (n=169) Women (n=248)
Age (year) 464+11.0 47.7+9.97
BMI (kg/m2) 23.6+2.57 22.9+2.83*
Triglyceride (mg/dL) 142+77.7 106+58.5"
Total cholesterol 204+38.8 205+35.9
(mg/dL)
LDL cholesterol 129+34.4 132+33.5
(mg/dL)
HDL cholesterol 463+118 52.6+11.8"
(mg/dL)
Apolipoprotein A-l 125+33.1 132+30.7
(mg/dL)
Apolipoprotein B 84.0£25.1 83.1£33.0
(mg/dL)
Current smoker (%) 52.7 7.3%
Current drinker (%) 82.8 379"

Mean=*SD. BMI: body mass index, LDL: low density
lipoprotein, HDL: high density lipoprotein. *: p<0.05, T:
p<0.001 significantly different from men

Korean Circulation J 2004;34(12):1158-1166



A FAR 9 SR vlEe
Al 3234kHH(p<0.001).
WellA W= (p<0.05) o FAAEE=7F /el
Hla)] folshAl %3kom, HDL :LE]AE]E s oA
oA FrelshAl =utHp<0.001). FFEXEE, apo
TRE ol Aol 7t Oii’iﬁ}

Wgdellr o3/ dell wial

A-1¥5EE F

Apo A-l 77 CFEY A haplotype BlE

Apo A-T1 ARk 7 7] 582 oA g Ries=
Table 21 VeI

2 AT FHERA A= i | ZelA] Har-
dy—Weinberg equilibrium HWE) & wWE= 7102 1}
Ebgth Apo A—1 442 Xmnl Algtas 28599
F2A g8 HE= @Rl GG GA D AA 55% -
40% : 5% o oAM= 58% ¢ 38% : 4%E
ER Aol w2 fo Al Aol= filth G-75A

Table 2. Genotype frequency of apo A-l gene polymor-
phism in middle aged healthy men and women

Genotype Men Women
n (%) n (%)

Xmnl GG 94 (55%) 143 (58%)
GA 67 (40%) 95 (38%)

AA 8 ( 5%) 10 ( 4%)

G:A 0.75:0.25 0.77 : 0.23

G-75A GG 115 (68%) 174 (70%)
GA 45 (27%) 64 (26%)

AA 9 ( 5%) 10 ( 4%)

G:A 0.81:0.19 0.83:0.17

Az} A o] AW = Yxlold GG GA 1 AA7}
68% : 27% : 5% = AAL] 70% : 26% : 4%} Frolst
Zol7) gilom A tigdxte] Wws ERllA 0.19,
ofZellA 0172 JERstth 2 A5 G-75A -%737‘}
g o] A tiFexle] Wi Mokl vked M
g} fARIA| ehkom!9%) = sl vl 73t
ko] Ada ¥ (positive LD) & YERITHD' =0.990
p=0.004).

Apo A—T AR Xmnl AsrEA ZEH2(1) 9}
G—75A 734t} (2) o 23t haplotyped G(1)—
G©2), AL-AQ), AD)-G2)7} 2+ 76%, 18%,
6%3°H G(1)—A2)+= 192 YERESH, haplotype
O %= Xmnl AlSHEA 2859 7421 tadAde] =+

2 digAt firel wet AFEs & 5 AUtHAE S

T B2 AR FUD).

Apo A-l SHZ| M2 @ ARST

Xmnl AeHEr 2879 F84 thddel e 8%

A F5F Table 3% 2t} & YelA 3= o3
dell M F R Wi AF W HRERS] Alo)= Gl
o WAe] ATIRIQIARS] EAAN) e 197471 ]
mg/dLZE GG 77389 154+81.1 mg/dLET} F2Js})
Al $3ko ™ (p=0.028), —':r 7k apo A—1 FE9] &}

ol itk ZEv 594 Fakel whEk o] FA1s
B vjEd gl 1—; A A (n=33) 2] apo
A-1 557} 133+£36.2 mg/dLE GG 3% (n=47)
©] 119428.0 mg/dL ¥r} =& FgS eR ok p=

Table 3. Age, BMI and serum lipid levels by Xmnl restriction site polymorphism in the Apo A-l gene in middle aged

healthy men and women

Men Women
GG group (n=94) GA+AAgroup (n=75) GG group (n=143) GA+AA group (n=105)
Age (year) 47.2+£10.2 45.5+t12.1 47.6£10.0 48.0+9.97
BMI (kg/m?) 23.6+2.51 23.5+2.66 23.0+£2.89 228+2.76
TG (mg/dL) 154+81.1 127+71.1%* 111£60.2 98.5+£55.6
TC (mg/dL) 202+36.9 207 +41.2 205+36.2 206+35.6
LDL-C (mg/dL) 126+£33.9 133+34.8 131£33.7 133+33.3
HDL-C (mg/dL) 452+11.2 47.7+t12.4 51.8£11.5 53.6+£12.2
Apo A (mg/dL) 123+33.7 123+33.7 128 +28.3 138+ 33.1*
Apo B (mg/dL) 83.71£24.1 84.5+26.4 84.8+35.7 80.6+-28.7

Mean=®SD. BMI: body mass index, TG: triglyceride, TC: total cholesterol, LDL-C: low denisity lipoprotein-cholesterol,
HDL-C: high denisity lipoprotein-cholesterol, Apo: apolipoprotein. *: p<0.05 significantly different from GG group by

student’s t-test in each sex group
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Table 4. Age, BMI and serum lipid levels by G-75A polymorphism in the apo A-l gene in middle aged healthy men

and women
Men Women
GG group (n=115) GA+AA group (n=54) GG group (n=174)  GA+AA group (n=74)

Age (year) 4614103 472+12.6 470+103 49.5+9.03
BMI (kg/m?) 23.7+2.62 23.2+2.45 22.8+2.93 23.3+2.58
TG (mg/dL) 148+81.0 129+69.3 107 £57.7 103+£60.7
TC (mg/dL) 202+36.9 208+42.5 204+35.9 208 £36.1
LDL-C (mg/dL) 127 £33.1 134+37.0 131£33.1 133+£34.5
HDL-C (mg/dL) 45.4+t11.2 48.41t12.8 51.7+£11.0 54.6+13.4
Apo Al (mg/dL) 126+34.6 125+30.1 129+27.0 141+£37.3*
Apo B (mg/dL) 82.2+24.2 88.1+£26.7 82.7+33.7 84.2+31.4

Mean=SD. BMI: body mass index, TG: triglyceride, TC: total cholesterol, LDL-C: low density lipoprotein-cholesterol,
HDL-C: high denisity lipoprotein-cholesterol, Apo: apolipoprotein. *: p<0.05 significantly different from GG group by

student’s t-fest in each sex group

0.084), FAToA = FeJg 2pol7t FATHA tiEd
AR vs GG @ 125+29.6 mg/dL vs 130+38.8 mg/dL).
o elM= At/ SAATEE7F GG 43
ol vl3) W AgE B0y FANCR o8 A
o= UATH111£60.2 mg/dL vs 98.5+55.6 mg/dL,
p=0.086). 1} AtIJAAS apo A-1 s&+=
138+£33.1 mg/dLZ GGFAE2] 129+28.3 mg/dL
o nlal FelshAl =3Hp=0.032). &, Y EFelA A
isiiAlre] HDL Fel2HE 5% 9 apo B
GG F4¥T F24 1 2ol 7 ¢lsitk

G—75A f7ddel ms dF A 2 apo A-1 §%
= Table 49 YR EAJoM 8 e 5
AW HDL Z#24HE 5% W apo A-1 $5+
ORIl Ato|7} GUt TGl wet v A3
< W= A 2poli= Ytk o3 AtlEIARE
o] HDL ZFH|~HE 55+ 54.6-13.4mg/dLE GG
8] 51.7+11.0 mg/dL B} 2 e YEt
wWort FAA o3 st (p=0.078). AthRQ1IA}
9 apo A—1 FEE 141+37.3 mg/dLE GG +3
2] 129+27.0 mg/dLel vIsl folshAl =9k p=
0.013). & g3 AAdsEs2 F 71 1Y% 2o
7} §lSiT

Apo Al REI%Cl 2% AREEO 01X 3%

@ Helld F 714 apo A-1 232 t&@Ade] d5
apo A—1 %ol mx|:= 932 Table 58} 2t} v
S| AT E 2 apo A—1 822 F 714 -2 o
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Table 5. Multiple stepwise linear regression analysis on
serum apo A-l concentration in middle aged healthy
men and women

Beta  R2(cumulative) P
Men
HDL cholesterol 0.652 0.425 0.000
Women
HDL cholesterol 0.425 0.210 0.000
Current drinker 0.196 0.244 0.004
Xmnl A carrier 0.166 0.272 0.013

HDL: High density lipoprotein. Covariate: age, BMI, frigly-
ceride, HDL cholesterol current smoker, current drinker,
menopausal status.

AL Aol EF apo A-1 FEeke froje 9l
do] Qiolck. 12fut o/ delM= HDL FelAHE %
A S5, Xmnl ATEA FEH9) FA04 U
O] A tifIAR= apo A—1 FEE e o= T
= ke BAEYrhHR*=0.272, p<0.05).

o

i

ofe] A8 B3l W2 dF HDLEAAHE 5
WHeHds B0 dEARZE &R 1o, HDL
ZYAHEO] FETE W™ ke B 3=t
Z7keke Zow wa H9ek? 8% HDL Zy~eE
9] 550 7= apo A—1 L9 FoJ3t #Ho) glo
W, apo A—1 57} S71e FollA s wzsle] vt
AJo] Ao apo A—1 %57} HDL Ze e 2k}
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s A3 o] F2 oISARE 28T 5 3
thar AN E7) S Sholeh ) B 9t apo A1 544}
O] Xmnl ASHEA 2472 G-75A 73} t}&g4o]
2 AT 2D apo A-1 FEo nx= 9S4
Z3st ARl U E dhde® skt ssick

Apo A—1 F42R= AI-CIII-AIV 54243 (gene
cluster) BE|Z 11H A1 long armel] EA5tH
o] Z}Z}] apolipoprotein -FAAES A2 AV
722 Jeit:? Apo A—1 §AA Xmnl ASHEA
2hg 1810 {7} thAd2 5 flanking A2} F-9]olA]
theF 2.5 kb "olx 919 Guanine®©] Adenine®
2)3helo] LERE 1985 Kessling 5% ¢] 111319
th Xmnl Agtas 285919 A4 0 & 3}
Al TEE = fAAE X1(G) ddAz, =27 o

T FAARE X2(A) diHJAAR Ergeisier, A
Tl X2 tiEIA] W 0.25, ¢ 1 0.23)+= W
i dERIEE 3R vAHAES] X2 digdAt [l
%(0.26) 9 Zhang 52 o] Wudk 515 X2 of
Azt W5(0.29) 9 FARISICE 22ivt ol gk A
= 5 9 ATIECIAM 9] X2 @&RIE=(0.09-0.16)
off Hlal] H2 FXE Yehlo] Xmnl 285791 1302+
oA R o) Q1A Alo|S gls) k!

AR ggAd sy g AAseoke] Aol st &
243 B A= xmnl Adtas AEE9 £4
2k 4ol GG 7438 2te FY 9 55
= GA 2 AA 3Tl b3l o3 o= =3it) 18
U AdelM= S s 7 7 19§ 2ol 7t
A2lem GG 54379 apo A—1 ¥E7F GA, AA
A3 o] vl o)A oR Ukt Wile Vo] £9
QIES didoz #A3 Ayors A e
3ol A tiglAe] HDL A Z apo A-1
T G AR wlE] Eoroy, Wkt
| Sl FTdMe Fddd e dF Ads=
apo A—1 %9 #o|7} gla= R8Itk Anderson
5P nj3el TEHYES o BAF A
A G HEIAE 7 o delld AR s57t 5
7heo} 18-S Busldth w3 G tigeiake] winst
&N TAEE FRTelM gl B Hyek??
AT Kee S1V0] Bardk 6147) A4 A% sxho}
76472 4% tErs o ® §F diitR AellA
£ Xmnl Algtal 2859 44 e vise 7

o

7F Zpol7t gllom fxt thAde] wE d% XA
%=, lipoprotein 2 apolipoprotein %2} x}o|7} $l
T Zor ®io] Az Ak A7Eip) Wiy 1
AN Aol
olg] Aol YEbd apo A-1 32 o4+ &
3 AAEEge] daAe] Aol ve 7919 At
oEA 9 Q1A Fraxkele] Adadel odk Bkl 4
ko AAE I glort ofF] Qs 711 He#]A|
ke AFejol kY AR Xmnl AFE H-919]
AR} oF3AdS Mspl Algkas 2879 (G-75A) 9]
AR AT o dedadol vy, Yt
QA el EAsh AEsfel #ejshs apo C-1I
F4212] 37 uncoding region® Sstl 42 tFEA
Ih= 0] 445 AR (negative LD)o] HHgcE
Apo C—1II Sstl 84} tFdAd2 apo C—1II 2R
< S7HA FIAEEES Sl YIS vX= AL
2 2aEgik 2 Aol Hofxl apo A— 1 5%t
gl W T EES] 57k Apo C—I Sst I
AR FAdTe) Adsidd oz AE 4 9lS Hlolth
FaAL ArpEd R Slell AXsE G-75A 34k tRIA
& apo A— 19 Aol AR or Jaks ux A o
HAALE] 74 apo A— 1 & S7HIZA F 8ol B
5E* 72y Danek 5798 —75A tiElab=
apo A— 1] Zxte]l Qakg x| gk=thar Harsgivk
£ A2 G-75A 32 T3] A gz Wl
T ARl B Rkl fAlsHA Yehskor
Aol W 2jolw kY dy AAwwele] #
B el gk ¥4 A3 G-75A F-3AF thEAd ¥ HDL
FHAHE 57 AT AR-AAS JSTh =3 2
Aol = Aol = —75A thIAR= apo A—1 %
E9] Z7ke} frel gt HRdS vER o WelME o]
elgh gaAjo] wEw]R] ISkt W ATtellA —75A
isIxte] EAl= @4 HDL S 2HE 2 apo A-1
FES TP ARE deplo VYW ge
AT oleld ARE AT FeAckY?
o el ME vlgATelMTE fosh weiido] gl
Aow BuEer?
AF7HA Hag oy A7-52] A9 Ajole H
1¥ Ordovas 570 ¢ A7A7%E wds] 2o 44
2 QRI7ke] Ao g tigt 7t B
At} 7557 e 3T 82292 A&

rooff

ol
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e
r
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tpkog 3 BAol G-75A H3x}F tRdAe] d% A
H)A]= G Aol ExskA A polyun-
saturated fatty acid) %%l wt ThEA YERsiT
ofdelA LDL FHHlXHES S 2102 14w
< B AR F oA AR 8% ol d]l
o= —75A AR HDL Y apo A-1 &
57} Sk o, BasAl AE7 5 olvAl A
F] 4% Rl Z9olle —75A thEAdAolA apo
A-T 57} 7HasE e AEs Hasigitty 19
ol FR—2oleke] Ia/de FAeME B
A ¢kt A AMES v Zlow duzl WA
F =& (androgen) ¥ S TV AoR &
A AT 2 (estradiol) 5 TEEE JEFS
= o773 9uh

= A Fell YAIsE G-75A2] Fdxk ThAd
F4, Aol Ak dF=, T2 w0l A JAE

Qs Q1] B3Rl #edd
o gJal] ofe] ATl B A} o= Aow
AARH E Ao AT apo A— 1 F5=7F FAdel vls|
A e k= ool Tt apo A— 1 F59F /-84 o
FAue] Feddo] feldo® Rt Ao R oJAZIL

AR O 7 A Agho] R oke- st A
Q1 Yol Xmnl AT G4 2H5-9] Fx) oA 2l
G—75A 37 thAd> AR 7l s Aads 1ol
v FAME FAY 5} o) dellX= apo A-1
FEob fodt IS UERTE Aol vigkA et
G AAsTel Btk apo A—1 A F 7] #
A2 3] A oAt EAVE ks 2
TR AEA Agke] 3y gl e vjxE IS 9
waly] 98t ATE shjElo]of 8 Aot}

O

A

N
S
o

ey
&
30
.
2
v

o OF
I =

iy % 25

HDL FdAEEe] 4 =¥zl Apolipoprotein
(apo) A—T129] F3F T892 A2 dirfel] g w
A Aoz AdeiA] Qlth B A= AdwA Hlo] ¢l
=Rl A_IEelA apo A—T 32 tFd =t d%

s
(ot

A7 FE 9 apo A-1Ee) PGS BAHA,
Ht H -
O Hd-

41792 ( : 01=169 : 248, 47.2+10.44) A7FsH
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9l YIS oz B A= A3} apo A—1
FAke] Xmnl 2459192 G-75A 34} T4 &
A& Tl 7]184 (Single base extension) WH9)
SNPstream 25K systems ©]$€-3F SNP—IT assay W
o= A

3 It
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