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ABSTRACT Aim To establish a method for low density lipoprotein receptor (ILDLLR) genotyping and research the rela-
tionship between genetic polymorphism of LDLR and variation in serum lipid levels. Methods The frequency distribution
of LDLR, apo E genotypes and aelles were analysed in the method for LDLR. apo E genotyping using polymerase chain reac-
tion-restriction fragment length polymorphism (PCR-RFLP). in samples of 81 unrelated normallipidaemic individuals and 51
hypercholesterolemia patients. And to examine the interaction effect on lipid level between the LDILLR/Ava I and apolipopro-
tein E polymorphisms. Results There is a significant relationship between® + "allele and high total cholesterol, LLDL
cholesterol levels. The apo E 3/2 and LDLR Ava I (—/—) individual’s cholesterol level was lower than apo E 4/3 and LDLR
Ava I (+/-+)individual’s.

with interindividual variation in plasma cholesterol level. The effects of apo E and LDLR genes on cholesterol levels were in-

Conclusions The present study suggests that the LDLR polymorphism may be associated

dependent from each other.
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1.1 WRXNR

1E 5 1 fg # 8141 (TC<<5. 20 mmol /L, TG<1.
70 mmol /L, LDLC< 3. 12 mmol/L,HDLC>1. 04
mmol/L, & H (a)<<3 g/L), ¥ NBEHLIE B i
f e o B 44, 3761, F ¥ F#850. 1+
11. 3% , /= i & B 1M & & 5161 (TC>>5. 72 mmol/
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W1 A6 H X PO N L HEBR I LE L P9 4 W A R e R TR
AR 57
1.2 st 5 &k

Z R [3 ] Tt — Xy LDLR 2 F (1 5]
YL, %8N Pl: 5-GTC ATC TTC CTT GCT GCC
TCT TTA G-3’,P2:. 5-GTT TCC ACA AGG
AGG TTA CAA GGT T-3°, 5 R[4 #1851t
— XY WERREA EEFM Y, TN P3: 5-
AAC AAC TGA CCC CGC TGG CG-3’,P4. 5'-
ATG GCG CTG AGC CCG CGC TC-37,

1.3 R s R B[R K 2 & i

K FH AL B R SR BB AR DNA , 5 & B 4k X
S i (polymerase chain reaction, PCR) & 4E & N 50
pL, & 10X buffer 5 pL,dNTPs %200 pmol/L , 3 A
‘4 DNA 0.5 pg.Taq B§2 u, I 5% P1FI P2 15
pmol (0. 3 pmol/L) . HH T# 3 LDLR &K, & M %
B 7:95C 5 min—>95C 1 min—>68C 2 min—>72C
1 min, ff ¥ 28 Ik, R K8 31 J5 ZEA#H 5 min, IO 514
P31 P4 30 pmol (0. 6 pmol /LY FH WEIEEHE
B, RN HN:95C 12 min—>94 C 1 min—>72C
3 min, fEA SRR E94C 1 min—>65C 1 min—
72C 1 min, & ¥ 30 &; K &K 1 ¥ j5 i
10 min,

% % iR & B % & (LDLR) 2t K 3 3% 7= ¥ A
Ava I WYIEGHE L, L E /N5 F & Marker N
DNA 7 FE#E, H2 BBk EE BEEl
EXRFYT YA Hha 1 AVIBHENL, 21040 KA
I Bk i B vk % 52 L PL pBR 322 DNA/Hae T Marker
N DNA 4> FE i EB R )5, L4 T F Al i,
e2/2H B34 7 (91 bp, 83 bp, 61 bp), e3/2H IS5
%7 (91 bp, 83 bp, 61 bp, 48 bp, 35 bp), 3/3H
Bl 42577 (91 bp, 61 bp, 48 bp, 35 bp),e4/2H 6
217 (91 bp, 83 bp, 72 bp, 61 bp, 48 bp, 35 bp),
e4/3H 54 % (91 bp, 72 bp, 61 bp, 48 bp, 35
bp), e4/4 th B 4 % i (72 bp, 61 bp, 48
bp, 35 bp),

1.4 I AE R #0005 & Al e

FH B0 52 TC A TG ;346 8 308 flc B 82 0 e vk
E HDLC; B8 ikl 2 LDLC; 8B E A AT,
WAREA B RIEE A () XK 5553 § b2
M 5E
1.5 #it¥aHE

BE R Y R S B RUATCR LR o AR 56 L )P A 56
18] M AR KT LR B F RS s Frikbs A 2 B 5 &
Hardy —Weiberg & P A1 H x*f .

2 #R
2.1 REEREOZAEFIIETIS Aval BFY)
B

REEREAZFIIE TF13 Ava T BY) B
A3, F BRI 5128228 bp.141 bp.87 bp , &L
HERNWH Ava 1 BEYILL A, A F 141 bp M87 bp
VIR B BIEEAIFE R Ava L () ;78 Ava L BF Y67 &
(1) & Az & (Kl 9 228 bp M9 2545, BRI S5 7 L Al Ava I
(=) AW  EEHEEIM Aval (—/—), Ava
I(4+/=).Aval (+/4), E1(Figure 1),

Kl MEEBEEAZEERIIETI3 Aval REIFKZ
&tk
Figure 1. RFLP patterns of the PCR products digested
with Ava . M. FuHua small Markers; A: PCR product;

B: Aval (—/—); C: Aval (4+/—); D: Aval (+/+).

2.2 REEREAREBERZ S
15 1 g 55 5 i IR [ O A LDLR 2 (]
I S A B R PR B AL LR 1 (Table 1),

R, IEW MG 55w A E B R G E I R R A R
BE PR B R S5 Ao B PR R EL AL (V)
Table 1. Comparison of polymorphic LDLR gene frequen-

cies between control group and hypercholesterolemia group

{requency of genotype frequency of allele

Groups n
== =yt +/+ = ot
Control 81 0.568 0. 383 0. 049 0.759 0. 241
HC 51 0.353* 0.588 0.059 0.647* 0.353"

a: P<C0.05, compared with control group.

2.3 BUREBAEEFNEZEMES
AREARRNE E B E KR A& Hardy —
Weiberg i 1% 1 i , BB ARAE (R 2, Table 2),
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Table 2.

Comparison of polymorphic Apo E gene frequencies between control group and hypercholesterolemia (HC) group

frequency of genotype

frequency of allele

Groups n

€2/2 €3/2 €4/2 e4/3 e4/4 €2 €3 €4
Control 81 0 14. 8 3.7 12.3 0 9.3 82.7 8.0
HC 51 0 15.7 51. 0* 2.0 29. 48 2.0 8.8 13.5 17. 6%
a: P<C0.05, compared with control group.
2.4 RERERBERZEERZEMESE MERERK o EA3
T X% F o B
. ° Bn
H & 3 (Table 3) A W, 1E% Il fi# TC.LDLC 5 ;
ff) 39 #E LDLR Ava I (—/—) Aval (+ /— ) , E: P
. . E a—/“""’// :
Ava(+/HHERBANMEFFHABERA BLS T Za
5 P
FEX, |
& 1
Fo ;
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Table 3. Lipid values of quantitative variables among

LDLR/Ava I genotypes in normal person (x=+s)

Toedex (n=16) p— ol
TC (mmol/L) 4.06+0. 68 4.174+0. 81 4.4740: 35
TG (mmol/L) 1.1140.57  1.1540.36  1.04+0.24
Lp(a) (mmol/L) 15.421.88 15.384+1.97  20.0941.77
HDLC (mmol/L)  1.2040.32  1.1940.36  1.1940.11
LDLC (mmol/L.) 2.85-0. 67 2.39+0. 66 2.87+0.30
Apo A1 (g/L) 1.26+0.09 1.24+0.09 1.24+0.08
Apo B (g/L) 0.9340.19  0.8640.19  0.94-0.20
A1/B 1144025  1.5240.45  1.370. 30

Hi &4 (Table 4) 7] W, /& BH [& BE M 6E & & TC,
LDLC W3¥MEE Ava T (—/—)F Ava T (+4/
— ) Ava I (/4 5 FH B A ot # F 1#E
HOHAMEEAERITEE L (P<0.05),

Fed. e A B LA R R R LDLR 2 KB [A] i g 7K 7 1)
e (2 +9)
Table 4. Lipid values of quantitative variables among

LDLR/Aval genotypes in hypercholesterolemia patients

Tocheze (n=18) L P
TC (mmol/L) 6.44+0. 37 6. 80+0. 86 8. 1241, 08"
TG (mmol/L) 1.86-£0.84  2.364+1.25  3.44+1.12
Lp(a) (mmol/L)  165.6422.5 182.0419.2 167.9+1. 32
HDLC (mmol/L)  1.3340.43  1.1440.29  1.23+0.44
LDLC (mmol/L)  3.90+1.25  4.76+1.09 5. 33+1.12
Apo AT (g/L)  1.2940.19  1.2940.41  1.4740.30
Apo B (g/1.) 1.2440. 26 1.3540. 34 1.454+0. 20
Al /B 1. 084+0. 27 1. 0040. 33 1.034+0. 29

a: P<<0.05, compared among the LDLR/Ava I genotypes.
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Figure 2.  Group means for TC levels by LDLR/Ava I and

apo E genotypes in normal persons
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Figure 3. Group means for TC levels by LDLR/Ava I and

Apo E genotypes in hypecholesterolemia patients
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BEAE T Ava I (+/+)FFE MG I ed/3FE BB A
A e e 1 IE [ BB (B2 A&l 3, Figure 2 and Fig-

ure 3),

3 W

AL T PCR-RFLP # ¥l LDLR &[5 %Y
)75 ¥, 37 L EE B 70 LDLR 3 K B§ V) 2 25 v A i
ERRFR KR XA, H L 73l T 5146 & i [EH
B [ 8 2 1819 1E & 1 iR #% LDLR &K £ &%,
i R LDLR 2 K B U1 2 25 1 AN B IH [
KFERBZEMK  EP Aval (+) ENERES
TC, & LDLC KFH K, Ava I (—) S AL E KN 51K
TC. & LDLC /K-F# 3¢, TC.LDLC #H X 2 [A & i
“— )= = 4 TR R S B,
XA EER LRAdP LRIt %8 X, BE
e JEL [ 2 I RE 2H A A e ik 2 S, T EL e BE AR O
FEZH Ava T (4) %5 07 £ B A % & # & T 1E % AR
HH 1X 0] B A2 BN AE A 5 A 08 22 P B, (R I B 2
# OS5 MHE FEEAAS ) LDLR 2 F K 2 5
PE 2 52 ma N BE (9 0375 B[ K P, R TR 2 3 M 5
I Ag KR R R & Ava T A Pva T A7 fSES S 8
IRt R FH 2 i HG /K F , & /& LDLR A R S A
KA # e & A E A [7) 25 47 32 [X] 8] A0 B 7E A BT 88, B8
FH R Ava I Al LDLR P53 b 5 Dy 6 Bk Fa 0 2 B 2R
HES, H i RATERE 2,

R, AR — DX A ST T HAEE A
EREFRSA, UEHAMAKHEEAD E ERFT R
T,LDLR % X & %t i fg AK-FERI/ER & REB ., 1E
M—#EEAQERXFMYEFT, M AEKFZ
LDLR ERFAMH—/—7 “+ /=" /+ "R,
BB EaA HHTHEARFHAR, #ITHEES
E 2K o8 5, 8 — W8 5 308 D A E AT R
30T R BLA B RO SR A D B v E ] B I hE
H E3/3W A §) i i /K FAH X LDLR Ava 1 2 A A
MR EBRENEE L (P<0.0D) . BARBEREHAE
A LDLR & & [ M7 #3590k ifi fig 7K F & A= 7EH .
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