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15,542 3>-VNTR R 3% ANFH & F A f EFAL AR REELARMESH LLETFEF, Eif: Apo Al AR BFH TR
3~75bp 155 A/A BT e R AR AN IR RIS A R X — {2 KA Z I Apo Al % — M 4F+83 bp 12,5 % Apo B
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Effects of apolipoprotein A1 and B gene polymorphism on avascular necrosis of the femoral head in Chinese popu-
lation WANG Xiao-yan™ ,NIU Xiao-hong, CHEN Wei-heng,LIN Na,SONG Jian-nan,CHEN Bing, JIN Hong. *The Insti-
tute of Basic Theory of China Academy of Chinese Medical Science ,Beijing 100700, China
ABSTRACT Objective: To investigate the effects of Apo Al and B gene polymorphism on avascular necrosis of the femoral
head (ANFH )in north Chinese Han population. Methods : Polymerase chain reaction-restriction fragment length polymorphisms
(PCR-RFLP)technique was used in samples of 143 cases with documented ANFH and 92 healthy control matched by age and
sex individ uals selected from north Chinese Han nationality. The studied loci include promoter region(=75bp)and the intron 1
(+83 bp)of Apo Al gene,Eco RI,Xba I of Apo B gene;polymerase chain reaction was used to study 3°-VNTR of Apo B gene.
Results; At =75 bp in promoter, the frequency of A/A genotype in ANFH group was significantly higher than that in control
group (P<0.01),while the frequency of G/A genotype in ANFH group was significantly lower than that in control group (P<
0.01). No difference was found in the frequency of genotype at +83bp in intron 1 of Apo Al gene,Eco RI,Xba I and 3°-VNTR
loci of Apo B gene. Conclusion; Apolipoprotein A1 gene A/A substitution at position =75 in promotor is associated with
ANFH,the mutation may be one of the sensitive genes of ANFH |, first reported inside and abroad. But no evident relationship
was found between gene polymorphism of +75 bp loci of Apo Al gene,Eco Rl loci of Apo B gene,Xba I loci of Apo B gene or
3°-VNTR of Apo B gene and ANFH.
Key words Femur head necrosis;  Apolipoprotein Al;  Apolipoproteins B;  Gene polymorphism;  Restriction fragment
length polymorphisms
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WA PR A ; QCE A, A X L G AR ; @&
ST BB IR s @R 3 SRR a2 X
GMRI [ T2 IABUG IR SERAE 5 @B 1 K /s B 4t 0 2 ¥ 5
B 50% 082 R AR AR B /INGE X BRA R IR T [R)— EE B i
2 . ANFH 41 143 5], 55 98 i, 2 45 fil , V- 3547 %
(41.6+10.3) % ; IEH 2 92 5], B3 48 il , 2 44 il , - ¥4 8%
(40.7£14.7) % , ZJ5 22T ALAERE PR S84 LT Lok
1.2 HH

1.2.1 EZRAH 4 DNA 4ifbif#] & (Wizard Gernomic
DNA Purification kit) .dNTPs . DNA 43Fi Marker(DNA 100 bp
Marker) . FR il ¥ N VI Msp I.Eco RI 1 Xba I UL K # 85 H
B 1 Xbal i Taq DNA -4 W4 H 25 Promega 2\ 7 ; 2015
A1 Taq DNA RE RN B 36505 B AE Y TARA A 5 #
& 1 B i Eco RI Fil 3*-VNTR HY Taq DNA B-&H§ A b5
ey TN,

1.2.2 AR BEFMIEFHZE 12 h 5, 2 ml

KIS EDTA P, (RIRIRAT

1.2.3 5% Apo Al SIS BESCHER[4 1331, ¥ 9 .57 i .
AGG GAC AGA GCT GAT CCT TGA ACT CTT AAG;3” ¥ . TTA
GGG GAC ACC TAG CCC TCA GGA AGA GCA, Apo B KA
Eco RI Xba 1 F1 3"-VNTR V55 (4 3875 |93 S e RESCIR [ 5-7 1%
i, %514 . Eco RI1: 5" 3 : CTG AGA GAA GTG TCT TCGAAG;

37 ¥ . CTC GAA AGG AAG TGT AAT CAC;Xba I.5” % . GGA
GAC TAT TCA GAA GCT AA;3” 3 .GAA GAG CCT GAA GAC
TGA CT;3°-VNTR:5" i : ATG GAA ACG GAG AAA TTA TG;3"
3 : CCT TCT CAC TTG GCA AAT AC, FE 81 it s
W) TR FA

1.3 Jrik

1.3.1 Apo Al B EPK HMW B PCR P48 RHA M
DNA A F &R IA 1L DNA, 43522 ScHk[8-11], 1Bk
5E 3% & J5 #E4T7 Apo A1 F1 Apo B 3& Al Eco Rl Xba I F
3'VNTR BRI R B 4, RNIERILE 1,

1.3.2 Apo Al BREFEEINE =9t T 5044553 )0k
ATEEYI . 4> BIE 12 wl Apo A1 734724 10 pl Eco RI #7147~
YIFN 10 pl Xba 14344, £ I N DI EE 12 U, N 25 &5+
IKEEH RAARRLIL 20 wl,37 CIRH 4 h BEVI# ., T Apo B %
B 3--VNTR ¥ 8= F A 6 x#k g2 il 1.2 pl, 182, LA
DNA 100 bp ladder fE R4 F RS 8, Lk EEY Ry =4 F
2%BAEBE RS L HEATHLIK S5 (70 V,4 h),0.5 mg/L b2
BE(EB)YL 0 1 h, SRS TEBEIE AR R e 52 A 6AT T Rl 25
STt BUR  ARIEEGDI S 45 SR T 36K 43 #Y . L DNA 100 bp
ladder (49K 2l B 25 AR ifE, T H8 Apo B 2K 3--VNTR ##% =
) DNA T3k s B, 72 X Bk bRaC_EAE s v B 23 AT
ST AR B E A P 9 B DB AR R ER T T A4 DU =( B
K JE-151 bp) /15 bp,

1.4 Gil2Eabr SORMPTIR A SAS Bofta, S BRI
AN O EE IR =G Fx2+ 226 F)/2/P A
B, ANFH ZH 0 TE H 2 1] 35 R 80 R 25057 35 DR A 23R ) 22 1) x?

6 067

%=1 Apo Al % Apo B EFE ) PCR KK RFNFEINEZ 4
Tab.1 The Systems and conditions of PCR cycle of

ApoAl and Apo B gene

B Shvas SR F2 PCR
10xbuffer(includingMg™) 5 ul,
uffer(includingMg™) 5 w 96 CA5PE 1 min,
10 mM & dNTPs 4% 1 pl, - )
25 pmol/pl FIBI#1% 1 wl 60 TR 2K 3 min,
m Y Rl
Apo Al 2Up/ ‘I)E';LDNAJT r&ﬁz}kl 72 TIEF 1 min,
" NP E I ST
50~100 ng/pl B DNA 54y . )
Ny TRPRAT
4 pl, BATH 50 pl
10xbuffer 5 pl
2: ““'/I ;f] M'*H’z' ] 94 CHUEME 7 min,
" & on 94 C7EVE 1 min,
10 mM A dNTPs 45 1 pl, -
Apo B- 58 CiH X 3 min,
Eco RI 15 pmol/jal #9317 2 I, 30 MEHE , 72 °C
o 1 U/l 9 DNA Taq % 2 pl, 3@1!;3 ;H ”‘; i
. .
50 ~100 ng/pul B9 DNA B34 4 wl, i S
BB S0 i LUt
10xbuffer 5
25X)1l\14 ;’;MM’4 1 94 “CHAE 7 min,
m L 92°C5EJ(3min,
10 mM 9 dNTPs 4% 1 wl, .
Apo B-Xba I 10 pmol/pl BB 144 2.5 pl 58 CIEMH 5 min,
po -ADba me p., Y, . M ’ ”
R 30 M, 58 G-
1 U/l B9 DNA Taq i 2 pl,
, e FEAH 10 min,4 °C
50~100 ng/wl fJ DNA 47 5 wl, ——
S
BB S0 pl Hm AT
10xbuffer 5 i
ZSX ’;4 ;; MM*:S 1 94 “CHARHE 5 min,
" B R SR E 94 C A Mk
10 mM 1 dNTPs 4% 1 pl, ) .
Apo B- 0.5 min, 58 “CiB ‘k
15 pmol/pl BY5 #1452 pl, .
3~VNTR 3 min, G 30 K
3 U/ul i) DNA Taq i 0.5 pl, B
. Ji, 58 CHEM1 105,
50~100 ng/wl ) DNA A4 4 pl, PRy
FE R
B 50 ul i AT
2 R

2.1 IR UK IR

DL 1-4,

124 Apo A1 ZERY ™ MR BEUI R IR S5 R . BEY)S

] FRAS 6 FR LAY . £E 75 bp A A/A (179 bp) .G/G H
(113 bp,66 bp)Fl G/A EL (113 bp, 179 bp, 66 bp) ; +83 bp 4b
A C/C #1(209 bp, 45 bp) .C/T #1 (209 bp,254 bp ,45 bp) Fl
T/T %1(209 bp), AL TS 3+ -75 bp L &3 Ab H 46 0
3FPREH AL . C/C .G/A A/A, N F T+ 83bp £z i Ab FL A
2 FhEEP AL . C/C /T, AL T/T FeH B8

[¥] 2 25 Apo B KX Eco RI H i Fr BeAOBGUI L IR S5 L T
YAl P 3 Fhdk R A . E+E+(253 bp,227 bp) .E+E—(480 bp,
253 bp, 227 bp) Fll E-E—(480 bp), ASSZEHAGI i 2 FhAEP
. E+E+ E+E—, & W, E-E-FL KA

3 24 Apo B ZEPA Xba 1 B F BLI B VI LUK S5 R . i
YIJG A 724 3 FhEE B . X-X—(710 bp) X+X—(710 bp,433 bp,
277 bp Hl X+X+(433 bp,277 bp) , ARS8+ Xba I BEUIH:AS I
HE 2 FPFEFEAY . X—X— X+ X—, R VL X+ X+HEFE

424 Apo B 2 3~VNTR /¥ PCR 4 H 45 R d k&, 3~
VNTR X35 3= 5 i AN Rl 35 DA 14~16 bp B EX ) 42 751
ZH B, A ARV B R o B 2 AR . Bt AR D15 =38
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254 bp
179 bp

253 bp
113 bp 227 bp
—66 bp
Bl 1 Apo Al [y Msp 1 B HL Pk 25 L ]
Fig.1 Electrophoresis of Apo Al after Msp 1
digestion digestion
M. 100 bp DNA ladder =75 bp:Lane 1,2,4.
A/A  Lane 3,5:G/G +83 bp:Lane 1.C/T
Lane 2,3,4,5.C/C

1 2 3 4 5 6 M 7 8 9 10 11 12

Lane 1,4,7 .E+E—

500 bp—

&l 4 Apo B JE[H 3--VNTR H K B PCR ¥ 845 R ra 7k &
Fig.4 Electrophoresis of PCR of Apo B-3"-VNTR
M. 100 bp DNA ladder Lane1,2,3,4,5,6,9,10,11:SS Lane7,8,12:SB

B 2 Apo B Y Eco RI i1 43 #uLk F e ik ]
Fig.2 Electrophoresis of Apo B after Eco Rl

M:100 bp DNA ladder Lane 2,3,5,6:E+E+

- 101 -
6 7
—710 bp
480 bp 500 bp — 433 bp
400 bp
— 277 bp

3 Apo B FEH Xba I {7 BTSSR HL K 5]
Fig.3 Electrophoresis of Apo B after Xba I digestion
M:100 bp DNA ladder Lane 1,3:X-X- Lane 2,4:
X+X~

A 3-VNTR-B, i 45 Dl %< 38 HFx K 3-VNTR-S,

2.2 ANFH 85 FE [N 10 K 2507 FE DR 3R 43 A

2.2.1 Apo Al ZE[H-75 bp . +83 bp 4b 3 R 751 K 26 37 FL PR i 3%
A ILER 2,

22 B8, Apo Al B F-75 bp 4k, ANFH B
A/A FE R R BH 2 7 T IEH 41 (P< 0.01), T G/A FE R Al
PR AR T IE# 20 (P< 0.01), N T+83 bp A7 &4, WizH
TeHA X 5,

2.2.2 Apo B E[H Eco RI Xba I F1 3-VNTR 137 s 3 [K %Y &
SN FEATR A WK 3,

23 AW, =74 ANFH B 3% 5 1E % 4% E+E+ X-
X—F1 SS K& Rl B35 (b 46 %p A 34 8 3 07 o 11 ik BRI U AN A A7
FL PR R34 oA (2 X 51 (P> 0.05) .

3 itig
Apo Al B EENREAN EEAMEN , /EVHDL 3Z

%2 ANFH £ Apo Al EEEEF-75 bp L S EFB R E M EFIFESF

Tab.2 The frequencies of genotype and allele gene of Apo Al gene at position —75 in promoter in two groups

SRR % (FEAKD) ]

AL % (REAKD) |

20751 IR

A/A G/A G/G A G
ANFH 41 143 37.1(53)** 14.1(20)** 49.0(70) 44.1(126) 55.9(160)
TEH ] IR 2H 92 20.7(19) 30.4(28) 48.9 (45) 35.9(66) 64.1(118)

VB SRR X R4 Hegs, **P< 0.01

Note: As compared with the normal control group,*”*P< 0.01

&3 ANFH £3% Apo B Z[E Eco RI Xba I 71 3°-VNTR EE & R &M ER RS H
Tab.3 The frequencies of genotype and allele gene of Apo B-Eco RI,Xba I,3-VNTR in two groups

FERBIL % (FEA%D ]

GNFER [ % (FEAKO) ]

ZH7

Eco RI Xba I 3_VNTR Eco RI Xba I 3-VNTR
E+E+  E+E- X-X-  X-X- sS BS E+ E- X+ X— S B
ANFH 41 0.874 0.126 0.881  0.119 0.762 0.231 0.937  0.063 0.059 0941 0878 0.122
- (125) (18) (126)  (17) (109)  (33) (268)  (18) (17) (269)  (251) (33)
0.891  0.109 0.946  0.054 0.793 0.196 0.946  0.054 0.027 0973  0.891 0.109
TE R IR
(82)  (10) (87) (5) (73) (18) (174)  (10) (5) (179)  (164) (18)
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RIS 50 E R 2, Apo AL F A 11 S
EARKRE B2 15 kb BB BEN , 5 Apo €3, Apo A4 F:[H
SHRHET], Apo A1 FEPHE SR IG A5 FUFE-75 bp A G/A
ZSVENL B — N T+83 bp A C/T 275N 5, Apo Al
F R S5 H OIS SR 2 Apo AT B> T-4544 A= iR 1) 1f 72 vh
B R JET RS I Apo A1 55 HDL BU/KF, 4BFHE
SEV AR NS E A1 FEF-75 bp 15 G #% A BUL K +83 bp
{7 C 8 T HRAER G 9 A BV AR M BRI 8 1 AL S0
R R KT BRI AE A Apo A1 J3 8 F-75 bp
{37 5 AT BEAN LRSI Apo A1 &R 19 5% | 17 ANAR T 10 B4~
IEH AP T, JFE ARG Apo A1 5% 553 A8 b
A B AL

AW R IAR RN i1k B Sk IRFE 835 Apo A1 L JE 3
F X375 bp (i85 A/A FER AR 5 T4 B4, i G/A
FE R R AR TR BB A, HARBU - e G 45
or B PRI R B AR T X IELH . 3278 Apo AL JE3hT-75 bp
{7 G/A ZRAE AT RESE ANFH 5 BN £ 2 —  (HixX Fh e ik
PR S ANFH R IR A A A R — 2L AHoE
AWFFEAR K Apo Al FEHSE— P& T+83 bp S 3LH £
PSRN it B Sk IR B R R AR A SCHK

Apo B J& LDL ME—REEME N, SR SHEES S
ZH i LDL A3 LDL 324K  FERE 2 n i ia AAGha R A 2
W EZERMEH . Apo B100 H[H AL T4 2 5 Y (04K 4
(2p23) A, 41K 43 kb, B 29 NAME T 28 D& T2,
IRRAN T2 26 SAM R+, Hk Ry 29 S A B34, 7EE
1B Sh K BERE AL AR SCFE R P Apo B 3L A I B . 1 22
&M, BRI ZHE Xba 1 Eco RI Msp 1 B 5 %2
APERN 3 ] AR H FREREE A P41 (3°-VNTR) . PAFERYANSE
ORI, Eco R S 20 3L E+5 TG /K -4 & A e BE0-15)
Xba I 7 8 X+5F 073 A 5 AR HDL-C A 51 3°-VNTR -
B & # K 5 TC,LDL-C /K FH & (HDL-C 7K - B AIGAH ¢
RO SRTTAR B AR B Apo B Fk BRI A =548 (v 5 53
APERE SRR [IAAAE B B OCR . AT T ANFH
W AR BT EE 5 2 244, 32 Z Fh R 52w, B fE ANFH A8
FHH ARG EREL, B T AERIEFE S, 5 R R AT R
TR, A5 X TG A4 T80 R R AR
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