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ABSTRACT Aim To determine the allele frequencies of genetic variants 373 Ala~ Pro and 451 Arg " Gln of cholesteryl ester transfer
protein ( CETP) and to explore their potential impacts on serum lipid metabolism. Methods The genotypes in CETP codon 373 and 451

in 91 German healthy students and 409 angiographically confirmed coronary heart disease (CHD) patients were respectively analyzed using the
allele specific technique of mutagenically separated polymerase chain reaction (MS— PCR) and their serum lipid parameters were determined.
Results It is demonstrated that genetic variants 373 Ala” Pro and 451 Argm> Gln are frequent mutations with allele frequencies around 3% to
5% presented in the healthy individuals as well as in the CHD patients. ~ The high density lipoprotein cholesterol (HDLC) level was signifi-
cantly decreased in the 373— Pro and 451— Gln alleles heterozygotic carriers in both examined cohorts compared with those in the wild type in-
dividuals.  The increasing of serum triglyceride (TG) in the mutant alleles carriers was only observed in the healthy volunteers. It was also
found that these two genetic variants do not always emerge i the linkage form. Conclusion [t is suggested that these two mutations to-

gether would possess the phenotype of decreasing HDLC and increasing TG levels.
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~T2 % BEXEZHE S NFRAE.
1.2 DNA MBS

# PR Higuchi® 7 3%, 4 11 0. 5 mL. & EDTA 41
e, m % & Lysis & % % (Sucrose 0. 32 mol/L, Tris—
HCI 10 mmol/ L, MgCl, 5 mmol/ L, 1% Triton X— 100,
pH 7. 5), % Eppendorf & P& 47, P4 10 000 g # /0 3
min, £ _E7& R, JTiE LA Lysis ZHABRERGEEEHR
REEERNEA L. EHUO.5mL 5 FEHEA
2% W fﬁ( KCl1 50 mmol/ L., Tris— HCI 10 mmol/ L, MgCl,
2.5 mmol/ L, 0.01% Gelatin, 0. 45% NP40, 0. 45%
Tween 20, pH 8.3) 7 30 Mg & B BE K 1847, T 55 Tk
B 2h, 4T E # 10 min, REIF T- 20CE A
1.3 MFRERANE

11 7& TG~ & A B B ( total cholesterol, TC) #2 HDLC
WE BN HZENIEF FE#T, REERES
B [ B (low density lipoprotein cholesterol, LDLC) %
Friedewald /2 .t & % &,
1.4 BREIEREHBERN

XA EASEEE (allele) B RUENERENH
F & B 4% KN ( mutagenically separated polymerase chain
reaction, MS— PCR) # A , - A& CETP #£ H %
373 Fa 5 451 (L % A% F #y & F A (genotype) o 16
373 Ala— Allele #4715 MSs B EZ HF R A
B H: 5 — AGAAGAGCTTTTTCTTAGAATAGGACGC —
3 469l 373— Pro— Allele &4 5 £ 5| 47 MSe %: 5 -
ACATACTGGAAATCCAAGAGGCTTATCTAGAGCITTTT
CTTAGAATAGGAGTG- 3; # | 373 Ala ™ Pro i &
MS- PCR #y %t i 4% 5| 47 %: § — CCAGTCCCTCAGTG-

GAAAGAATCAGG- 3 . il 451— Arg— Allele #9 3|
1 MS; H: 5 — TCTCCCCAGGAACAGGGGCTCCAGA
GGGGGGCTTTGTACTCGCATGTC— 35 #: 3l 451— Gln
— Allele B9 B]#1 MSg #: 5 — GGTGAGGGGGGCTTTGT
ACTCCCATCAT- 3'; # | 451 Arg ~ Gln fI & MS-
PCR #9 5| # #: 5 — CAGCATCTCCCACTACCCAGGG
TG- 3 . 3% /| Perkin Elmer /A 3] 9600 £ [# # 4 %, B
%% Touch— Down B FH AN AN EMERH A
B

FA B85 R A4 fF 4: Tris— HCI(pH 9. 5) 10
mmol/ L, KC1 50 mmol/ L, MgCl, 1. 5 mmol/ L, Gelatin 0.
01% , Triton X— 100 0. 1% , dNTP %4- % 20 Hmol/ L, MS;s
5, MSg 3147 0. 1 Hmol, MSe 5 MS; 3147 0. 05 Mmol, T
R E£B[ 47 0.1 Pmol, £ F 4 DNA 1 Mg, SuperTaq DNA
RABO0.25u, RABMA WM. FRRNERE
FEET N, THE94T30s, EMH72°C45s, K
I B U B B K BB 4 e M 68 CIEHTIE £ 64 C,
BABTRRE N 42,

2 H#R
2.1 373 Ala” Pro #1451 Arg~ Gln M@ EAEE S

EOEA
MFE 1(Table 1) AJ %0, {8 5K 7 A48 & I3 1) g
B PAE IE VB N . B S E FE A 5L
K%, {H 373 Ala~ Pro 1451 Arg Gln X HILAG H 47
DS 5 W 5 B AR R LR AL, 373 Ala Pro Al
451 Arg~ Gln PiZRAZ I 44 & F HDLC KV F4MR( P
< 0.05), M3 TG KFRFAE(P< 0.05, P< 0.01),

1. PBEBEETEAREZRE 373 Ala Pro F 451 A Gln X112 E 2 5 5 B E MBS A B AT (mmol/ L, » £s)
Table 1. Influence of CETP variants 373 Ala~ Pro and 451 Arg_» GIn on serum lipids in german students (mmol/ L, % *5)
Genotypes n TG TC HDLC LDLC
373, Ala/ Ala 82 0.9910.3 4.86£1.0 1.57%0.5 2.8310.9
373, Ala/ Pro 9 1.22 %0. 5 4.85%0.8 1.36 0. 3" 2.92%0.8
451, Arg/ Arg 84 0.99 %0. 3 4.87%1.0 1.56 0.5 2.85%0.9
451, Arg/ GlIn 7 1. 46 X0. 6" 4.75%0.5 1.34%0.3" 2.74%0.7

a: P< 0.05, b: P< 0.01, compared with the corresponding wildtypes.

2.2 373 Ala” Pro #1451 Arg Gln 3@ 1R B &
BE B9S2

K 2(Table 2) &, &0 % HDLC “F- 37K
BEREFME HAMESHERER. HTX
FH T 85 22 WA 45 B0 1) K RE AR 43 T, 7E°F 35 HDLC 7K

373— Pro and 451- Gln allele frequencies: 4.95% and 3. 85% respectively

SRR IR 76 0075 R R, T3 AR TT L 373 Ala™ Pro Al
451 Arg” Gln 545 (144 & F HDLC /KP4 B £ A
FOAFREAR(P< 0.05); TG /KFTEEF A B F & 11
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%2 BEEEEEEEAZFEZETE 373 Ala” Pro F 451 Arg~ Gln XHEE B0 B E MASA S A EI (mmol/ L, x Ls)

Table 2. Influence of CETP variants 373 Ala” Pro and 451 Arg_» GIn on serum lipids in CHD atients (mmol/L, x %)
Genotypes n TG TC HDLC LDLC
373, Ala/ Ala 373 1.67 0.8 5.57%1.2 0.91%0.3 3.87*1.1
373, Ala/ Pro 36 1.69%0.8 5.30%1.0 0.79 0. 2* 3.74%1.0
451, Arg/ Arg 380 1.6710.8 2.43%1.2 0. 90 *0. 3 3.87%1.1
451, Arg/ Gln 29 1.76 £0.9 5.36 £1. 1 0.79 %0.3* 3.76 %11

a: P< 0.05, compared with the corresponding wildtypes.

2.3 373 Ala” Pro #1451 Arg Ghn 2EW AL E
HitE

I 0T A [ RE A R 3E AT 373 Ala” Pro A1 451
Arg” Gln PIANRAL SR I, KBS AE B 373 - Pro
— Allele 5 451- Gln— Allele 7E 44 K £ $f& i FEE S
B B, H R R R B — i, 7R A3 R Bk
o

3 g

TRAT R R — Lo S IR RN 4 373 Ala
Pro A1 451 Arg~ Gln PN 584% 5. 43 47T CETP 3%
RIEE 12 A1 15 45 7) , Hifil s 230 HDLC & T-F
HJ7KF(HDLC 24 1. 97 mmol/ L) , 3 4% Ifi fig i 43 3 A
TEH 5 T8 12 e O 3 PR A 5878 A JBE A 6 R 4R
Wf, IEBH 373— Pro 2[5 451- Gln 3 A7 T[] — 42
otk EP, Z08 na S RE K CETP ZE A 5T
145+ 1 G~ A RA(CETP Int14, + 1, G~ A) &
B CETP mRNA % 3% B S 19 R /Y, 373 Ala~ Pro
A 451 Arg ™~ Gln IS8 A T /] — e 6o A [ 5 [
B 5 [fi 35 HDLC A B F & 3R B2 W & 19, RIS
¥ CETP & i) — 2 S5 R 2L IR Bk . bR T i% 26 R
FHF B4R — D6, ARl fi 2k CETP
T M A DA i K T A S AR 55 ) R AR BB A
X, B % 373 Ala™ Pro 1451 Arg  Gln PS54 45
1 R k2 b

AR B S A0 2 R 57 1) MS— PCR #
ARG Sl Hot ik R () 4 [ K 2% 2F CETP 22 [R5 373 Al 451
Pt AT 2 DR B RS 5, TR B 6 R 0 s L i iR . MS -
PCR $ A 8 3 75 45 52 o B W A o il 2 it 51 4,
DA 15 43 ) A ) 79 A S5 A6 5 TR 11 A 1, 3 L 52
N Bz CAAN RN B 11 P /4 e 51 4 (O 5 A 22
2120 SERZHR) , BT L@ X MS- PCR =4t 47
B HE R U8 f PR OKs 4 B T, AT S 7 HH R B )
A, R B ARSI E T & AR h R — 5
R HE AT R DA R 35 (R 7R 5 3R AL fR A O 1

ASng 25 MR B, KA 373~ Pro 1 451- Gln

373— Pro and 451- Gln allele frequencies: 4.40% and 3. 55% respectively

H ISR HEAME( 43798 4. 95% 11 3. 85% ) « AATiE
W B L IRAR R A R R R I 1% & RIRR A K
KA, Kl 373 Ala™ Pro #1451 Arg ™ Gln #3445 K 1%
XA, 5l N H W&, @ik 91 fi iE 5 A
T, BATEP BT P 5 5k 1) 48 58 2 A R 1) 45
B H— BAREAN 373— Pro Al 451- Gln fE44 K
ZH BN BLA R A H B, (B IR R R R IEBE — i
1), & ] o H B, R BN 373 Pro 1 451- Gln
AR A, H =, 373 Ala” Pro 1451 Arg~ Gln [
FETFEHARE, HHDLC K FHENEEE
Guit2F i UBRAR, T TG WA —EREE N E. N
TRT R Yk D A8 AR TR 20 X — A S M AT A R
AT NF 409 151 22 76 1R B ik it 52 11F S5 0 7 O s S
BEAT CETP J: [R5 373 F1 451 £ i R 8 7Y 5 % AU 1
X BT, 373 Ala” Pro #1451 Arg ~ Gln [R1 22 & F 75
SR FEK ) HDLC 7K~F( P< 0.05), B TG /K~
TR A T 5 B AR AL o B 22 5l A, L4540 25 DR A R
(373— Pro l 451— Gln 735l N 4. 40% 1 3. 55%) K
e MmAESHRB ST EE A AR 45 B2
24 NIk, $R DLIFIRIEN CETP JE R R 5
HDLC FFiEa 267 8 K CETP % R % 138 7 5%
fii CETP & it/ b (B3 Mk B B BREG, HDL A fE [
BEfism) S # BB & A B B I 2K A5 & & (40 LDL 1
VLDL) % # 5Z BH, 1 5 [ B F5 /£ HDL P9 A B R &,
HDL % K, HDL - % 8 % K, A 1 HDLC 7K~
w7, BN RAR S N P M A RS, (2
FE IR R DR LR [N 22 A5 1 B R AR 5 S IR P v 1 4
mEVIM K, 25 HDL M EEREAMS S
HDL AR 1) Bl 1) 25 (R 22 2 M sl R A%, 49 5l 5 I35
HDL /KPR T AR Z VI G, EREEOE £
A5 HDLC B 7K S F0 3 L5 5 1) 5 v A ok,
E, AT B HDLC /K P B 4= 7Y B s v ak
FHIEE, T E4 #7852 W HDLC /K B! ; F 4, g 2&
FIIE B Asn— 291 Ser Ml Ser— 447 Stop 7€ 4% %
HDLC 7K1 ) 5 i) 5E 2 8 S8 A [F], 1l 2 HDLC 7K~F 4
B A AR J5 % HDLC ZKF U Fhmst ™. kA1
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R — 4% CETP 28 F4K Tle— 405 Val, HiF sz
% HDLC 7K °F B3 &8 T &t 5 1 A< 0F 700 IE % AR
O R B A AT A D U 1) 38 7R CETP 32t [ A7 St 44
373 Ala~ Pro F1451 Arg~ Gln Al A5 HDLC 7KF P4
EYIF . R CETP 1A= B8 2% ¢ P4 A0 2h g, HE W
373 Ala” Pro 1 451 Arg ~ Gln 4% 5 14 7] BE 75 5= Fh 12
& BXESR T CETP MBS (2 R BV M. NATERATE K&
Pt 373 Ala” Pro 1451 Arg Gln E3K3% If.3% HDLC
IKPEAEE A BRSO 38 w2 IR oA HDL K7 52 38 4%
AN 55 % 22 05 THI (M 3 BB, AT RERZ 2R IR 1 H e
{2 {# HDL /K7 7+ B B ARG T 373 Ala”™ Pro
A1 451 Arg ™ Gln 38 5 A (9 47 1 5% 00, T HL3Z A HDL
KT

WA, 6B YRR I 56 B 3 HR IE SI2X A 2 AR
AL F A — Gt Ak, DRI BN IR AN SR AR A B
TR — 4NN . (HE, AHE 7T 4 B AN 938
R 3 PR B A TE 3 A RIRE 0 B R B AT R RE A
pIxTERA I, &5 R B R HA T ES . HTHRE
JENE R ) R LAY 373— Pro A1 451— Gln, BT LA
A% w HENS BHMPRE. HE 373- Pro A
451- Gln ZEBLF IR H AR 26 7E 95% UL b, Rtk w]
PAIAA 373 Ala Pro Rl 451 Arg  Gln 5 1t 35 [K] 7Y
55— 52 FEFE (¥ HDLC 7K 7 BRI (¥ 3R B 25 DI AH 6,
SRS AR — B R
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