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ABSTRACT Objective: The polymorphism of Apolipoprotein B Gene is important in the field of population genetics and
cardiovascular disease research. We study polymorphic sites of Apolipoprotein B Gene such as EcoRI, Xbal, Mspl, Ins/Del and 3'VNTR
in Chinese Han Nationality. Methods: PCR-RFLP technique was used in analyzing the genotype of EcoRI, Xbal and Mspl. PCR and gel
electrophoresis were used in analyzing the genotype of Ins/Del and 3'VNTR. Results: ) There are two alleles were found in the site of
EcoRI. Their frequencies were E+=87.1% and E-=12.9. There were two alleles were found in the site of Xbal. Their frequencies were
X+=6.1%, X-=93.9%. There are two alleles were found in the site of Mspl. Their frequencies were M+=97.1% and M-=2.3%. There were
two alleles found in the site of Ins/Del. Their frequencies were Ins=70.7% and Del=29.3%. Totally 16 alleles were found in the site of
3'VNTR. The HVE34 and HVE36 were the most common, and the frequencies of HVE32 and HVE34 were 33.4% and 21%. @ A
meaningful Linkage disequilibrium was found between Xbal and Ins/Del (D'=0.911, 12=0.175). Conclusion: There is a frequency
difference of genotype and allele in the 5 sites of apoB among different nationalities ethnic population.
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1.1 BEARFRF

Fie RV [ B A S0, SRARAE T M o LR E e i R A=
PUBETEIAME 198 AR BRER /KK C08, ARk | P E A
i DX TR b X AR 2, A BB IR AR M R AT L N
2 DNA B3 HL. 21 K(SIGMA) ,premix taq PCR 23 &
DNA Marker 3l [1 TaKaRa, I JJg#E(OXOID) . NI EcoRI,
Xbal, Mspl ¥ [ Fermentas , U7 BKRE B SOBUN I ERAE 24111
H FARCO, HAx {2473 0 |7, EcoRI, Xbal J Ins/Del {3
R PCR &34 5| )7 5132 I8 Gajra B 555, Mspl i/ 53 () PCR
Y5175 2 M8 Soria LF ¥, 3'VNTR [ PCR 4 #45|4))7 51
SIS BALEES, S X5 MR A T (el B A B AR A
A4 B ,5” —3”): EcoRl (CTGAGAGAAGTGTCTTCGAAG,
CTCGAAAGGAAGTGTAATCAC), Xbal(GGAGACTATTCA-
GAAGCTAA, GAAGAGCCTGAAGACTGACT ), Mspl( CTGA-
GAGAAGTGTCTTCGAAG,CTCGAAAGGAAGTGTAATCA-
C), Ins/Del(CTGAGAGAAGTGTCTTCGAAG, CTCGAAAGG-
AAGTGTAATCAC),3'VNTR(CTGAGAGAAGTGTCTTCGA-
AG,CTCGAAAGGAAGTGTAATCAC)
1.2 KEFHEMPR
1.2.1 OREHERE_E R 4MRRE FZH DNA B93RER /B Kk
i 10 mL #8315 mL B.0%, 8000 rpm Z5.0> 10 min 15 3]
T RG I b J A0AE o B RS I8 b Rz 20 i 4t 85 2T 0.5 mL
HHEZE W% (100 mM Tris, 50 mM EDTA, 200 mM NaCl, 0.5%
SDS, 200 ug/ml % il K,pH 8.0) , 65°C 7KV 30 4%k, & vn
ASERB A (5 505 (1: 1) FNS05 : I AE(24: 1) , 43331
42 1 . DNA JHZBEVETEIFZ T0% BEpki)n IR T4, n
At TE G2 i, -20C (R
1.2.2 PCR¥ 8 5 /M 509 PCR ¥ 4 35{ Ff] TaKaRa /A A
i) premix taq PCR XA &, RIAKZR 0 S4T30 pL: DNA
FiHz 29 0.3~0.5 g, premix tap 15 pL (Taql.25 U, dNTP £ 0.4
mM, 2x PCR Buffer), #5414 0.5 wL(10 wmol), FHZE1H
JKAMEZ 30 wL, ¥ i HEMA3200 7 PCR 4 #4435 M7
YRR 5040 « EcoRI(94°C HiAS ¥ 7 min; 94°C A5 1
min, 58°C B M5 3 min, #4730 MEH; J 5 72°C FRAL AR
5min), Xbal (94C #iAs: 4 min;92°C A5 1 min , 58°C E
EFEAR 5 min, #4T 35 MER; fei 58°C FFAL{H 10 min) ,Mspl
(94°C iAsME 7Tmin; 94°C 484 1 min, 60 'C E M 1 min,72°C I
{di 1 min, PEAT 30 MEH; G 72°C FZE{H S min) , Ins/Del
(92T fiAF M 4 min; 92°C AF % 1 min, 65C B P SILAf 1.5
min, #E4T 35 PMEH ; &5 65C FEIEH 5 min),3'VNTR(94°C
AR 7 min, 94°C 28 1 min, 60°C 3B kK IEfifpA: 4 min, 47
30 MIEIR, B )5 60°C FAEAH 10 min )
123 S RERSSENMNESE EcoRI, Xbal  Mspl
ity U1 437 & 35 3 5k PCR-RFLP 45 ARAGM , SE#EST 30 wL )ik
FLRSE 37C FEY 12 /NG, 2% B e WEEE I i Uk o3 25 U0 7
W, BEIRE AR A TR L IR 452K 5 Ins/Del i 53 ) PCR J=#) 4 8%

AR T SR M IO e i T 15 Uk (PAGE) Ji5 , AR 4% fnb € WL 4
Fr 2%t 5 3'VNTR i # PCR 774 28 2% 35t Jig W 58 16 FL UK o
B BB Bk &5 2R SR E A B 3A PCR =451
43 ¥ ,apoB 3'VNTR J37 41 iy P 152 AR ¥ ¥4 Al ] LA
15 bp BOIPFI 2R E LA, B0 EE O LT A
A ARAS : (P48 Bt bp $t—152bp)/ 15bp .
1.3 BB EZSH

FHEB ORI 5 A B9 S50 ZE R 3 2 3 A, RIS T
%55 Hardy-Weinberg “F-ffif ()75 5 R B2 @ it SPSS 344347 5 1l
FH SHEsis 7EZBA#EAT 5 A0 18] 22 BIAS T4 4347 (Pl «
http://analysis2.bio-x.cn/SHEsisMain.htm ), % % £ A 22 %4 D'
Ko 2 (EHAT IR, LA 12> 0.100 S AFEAEA 28 S % BIURTA
D'>0.75 Fl 12> 0.33 NIAEAER BN TAE

2 R

2.1 EcoRl i B &SR TER

EcoRI Z 75 5L R A ) ) 2 : PCR 9 445 3 1 7=y 480
bp, {5 AT A5 5 3 PG YIS R, B E+/E+ (#5253 bp.227
bp 2 2%45) E+E- (£ 480 bp 253 bp 227 bp3 4%45) Hl E-/E-
({5 480 bp 1 2%47) 3 FhILI AL (AL 1) e i rb & DU
e, JEAe H EH/E+ B 151 5, 5 76.3 %, E+/E- T 43 {5, [
21.7%, E-/E- B 4 f5i] 15 2.02%, 25 FL K B+ 1 E- 16 A A
HEH AL ER 43518 87.1%M1 12.9% Gi it 6 0H i BE IR
1) EcoRI 3 5 70 45854345 &b T Hardy-Weinberg - ( P >0.05)
HA AR M.

M 12 3 4 5 6 7
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200 b
1 EcoRI EgYIL s 5y BURY Ak 45 51
Fig.1 gel electrophoresis result of EcoRI restriction enzyme digestion
Note : M is DNA Marker; 1 is E-/E- genotype; 4 is E+/E- genotype;
2,3,5,6,7 are E+/E+ genotype

22 Xbal (LR EHMERHER

Xbal 22751 R fY) ) 52 : PCR 93415 B9 7294 710
bp, BEY)E 153 2 FrEEYIZE R, HBL X+/X-(F 710 bp 433 bp,
277 bp 3 At ) Fl X-/X- ({LF 710 bp 1 £ )2 i 3 o Y ([&]
2), Bk X+/X+ BI(RE 7 433 bp.277 bp 2 5571 ) o ksl i
T EDCRRHA T, S XX- 1 24 4], 5 12.1%, X-/X- T
174 5], Y 87.9%, SE{vFEP X+ I X- 7EFTkG T b (4 26 8
BRSNS A 6.1%H1 93.9% Bt 143 W IZHEAR Y Xbal K
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Fig.2 Gel electrophoresis result of Xbal restriction enzyme digestion

Note: M is DNA Marker; 1,2,3,5 is X-/X- genotype; 4 is X+/X- genotype.

2.3 Mspl (L R EHMENTER

Mspl 22351 35 R R ) 1) 2 . PCR 34 45 2 A% 7= 4 Ky 480
bp, VIS5 2 FhEFDIZE R, BB M+/M+(5% 395 bp .85 bp 2
2545) F M+/M- (£ 480 bp 395 bp .85 bp 3 5%y )2 Filr 35 [Fl 751
(& 3), BATK H Mo/M- SE IR 75 480 bp 1 457 ). Tk
WA R E DR REA R, ek MM+ B 189 i, (5 95.5%,
M+/M- 51 9§, i 4.5%, SFE{7FEH M+ F1 M- 76 TR TR Hh
3 TR AR 97.7%H1 2.3%,  Bidt/rir B, %A
Mspl $&H BUUECA A kb T Hardy-Weinberg -4 (P >0.05), H
H AL M

M 1 2 3 4 5 6

600bp
500bp
400bp
300bp

200bp

100bp

3 Mspl BRI 5 BUR BRI 45 3R
Fig.3 Gel electrophoresis result of Mspl restriction enzyme digestion
Note: M is DNA Marker; 1,2,3,5,6 is M+/M+ genotype; 4 is M+/M-
genotype.

2.4 Ins/Del i@ AN ER
PCR F=4) 75 8% A% 1 58 T s Tk Az 958 e Fi 3k b o 00 7
K EEARR Y A B, 23514 93 bp i1 84 bp,93 bp FrBALF Ins %5

{37 37, 84 bp {43 Del S5{vEEH (& 4), {LHBL 93 bp H B
UIZERT, {UHER 84 bp HBER D/D #EHMB, [HSH B 93 bp
1 84 bp F Bt Ay UD SR, BRGSO A A
L7 94 {5, 5 47.7%, I/D % 92 5], |5 46.3%,D/D 7 12 i, /i
6%, e A 1A D 78 BRI R P A3 RS R 231 A 70.7%
F129.3%, Giitadr &, ZIEHARY Ins/Del J& R BUSHE > Fi kb
F Hardy-Weinberg P (P >0.05) , LA #HAR R
M 1 2 3 456 7 89

140bp

120bp

100bp

80bp

60bp

& 4 Ins/Del {i s> BRI BB IKEE R
Fig.4 Gel electrophoresis result of Ins/Del
Note: M is DNA Marker; 2,5 are I/I genotype; 1,4,6,7,8 are I/D genotype;

3,9 are D/D genotype.

2.5 3'VNTR L SN ER

3'VNTR £ 75 1 3L AL 9 ) 7 - PCR =W 7E 2% 356 Wik 5
Je Lk o B B R R e B, 40 T35 A 572 bp & 1022 bp
( 5) . MRAETTFAR B0 5 E R BOR A4 S R
FIEAG T B4 H R T R A R LA 16 R AR LN, 4k
HVE28 HVE30 HVE32 HVE34 HVE36 HVE38 HVE40 HV-
E42 HVE44 HVE46 HVE48 HVE50 HVE52 HVES54 HVES6
HVES8, M 1l HVE34 b & UL, S5 33.4%, ik h
HVE36, §iiZJy 21%(FE 1),

M 12345678 9101112 1314151617181920212223
1500bp

1000bp
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700bp
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B 5 3'VNTR {5 BU Bk 5 R
Fig.5 Gel electrophoresis result of 3'VNTR
Note: M is DNA Marker; 1-23 are 8 alleles of 3'VNTR including HVE32,
HVE34, HVE36, HVE38, HVE40, HVE46, HVE48, HVES58

(no result in lanes 0of 9,14, 21).

2.6 EPARFEH

{fi F| SHEsis 7F £k 4K {}- % EcoRI, Xbal  Mspl , Ins/Del #1
3'VNTR 54779 9 {57 1t 18] 14 3 AN 20 ATT L 4528 Bl Xbal 5
Ins/Del [A]FF7E 555 3% 9URPAT (D'=0.911,12=0.175) , HAx 5
A2 1) G S B AN (R 2) 6
2.7 AR RMER S Tk 3T
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% 1 HENEAE apoB HEF 3' VNTR S EFE 57
Table 1 The frequencies of 3' VNTR of apoB gene in Chinese Han Nationality
Types of alleles ) Types of alleles Frequencies
Number Frequencies(% ) Number
(Repeats) (Repeats ) (%)
28 18 4.5 44 3 0.8
30 25 6.3 46 5 1.3
32 28 7 48 4 1
34 132 33.4 50 1 0.3
36 83 21 52 1 0.3
38 46 11.6 54 3 0.8
40 26 6.6 56 3 0.8
42 11 2.8 58 7 1.8
&it 396
%2 hENHKARE 198 5l apoB EE LD HBAR(D &5 12 &)
Table 2 LD test for apoB gene in 198 cases of Chinese Han Nationality( D' and 12)
) Types of alleles Frequencies
Frequencies(% ) Number
(Repeats ) (%)
Mspl D' 0.210 0.106 0.260 0.977
2 0.006 0.004 0.004 0.009
EcoRI D' 0.947 0.177 0.192
2 0.010 0.012 0.003
Xbal D' 0.186 0.911
2 0.006 0.175
3'VNTR D' 0.165
2 0.004

ARG, FEA X AR s S A IR 22 5, A
AT ST B RS AR ], AN [R] A RIS F 1 BBURE | S Ber 3R A 5
KR PR A AT BE A FOARR], it A SO SRR s 5 M
S SR AR A3 AT 5 — L SCkIEA T T R, S5 5 (3R3).

3 9ig

apoB LK H AT B I 19 280, BT E NG apoB A
LM . IR LK 10C RN EEEPTE
EcoRI  Xbal . Mspl, Ins/Del 1 3'VNTR X 5 M/ s 0617 BIF57 2%
FAERFIREEE L 3RHAS 5 AN i 1 225 5 5000 | LT 45 92
SR AE AR DCHRMEDS M, i T % SR AT REXT I S OGP (Y
WFFE 7= M, RIS SE L PR 238 M 6 RE AR SR A
PR, LR Z A S R S SR - S B, B0 v g
ot FH PR 5 ) BT SRR R R 4538 7 A Tl AR T
B 5 AL ADUE NS 3 BRUBCR A R AT T I8N
Ao W BE LT, AT AL 5 A0 s i S L R R
B S A AN ) B Rl DX ) ) AR 22 57, BV A D
M, S PR I 25 Rt 25 5. X — A R A
ATHEA LA 3 a5: (1) AR J U 4340 B FPIGRE S 1, AN [R) i
TR T kL GEPE R 22 T TR R BB 3 A o (2)FF
AERBAFE G2 ZOR, WA D A AT RE i s 4E 11

Bam e, (3)SEmelE EauR2s , il ik i 8404 |
(IR 25 BB S SR S IR ZE A 1R . R 3'VNTR 05, B4
S FE A AR 22 30bp, 7R AL AT it A D AR 25 2 B iR
B, PRI, 7EEST apoB B:PH 225 5RO R LR BFFE I, B
TR RAEREA B N M RS G it R, R R IR kS 0 1 7

TR Z2 A5 , 8 5307 45 SR K I AF T RO 1 ol e 2 Sk

RGIEAEN , BEGIBL TT 5 MO T4 R B R

ASBIF 5838 S AL I WF 58 (4 ¥ 14 1 EcoRI, Xbal . Mspl,

Ins/Del 1 3'VNTR 5 M o5 (8] 8045 e A 5 1 AR, A2 Xbal

5 ns/Del [A1 75 ZERSS 9 R T, % BB ATIFGE O RE R I

AR LA BRA A T RBE A5 IUESE
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