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The Study on the Association between
Polymorphism of Apolipoprotein E
Gene and Hyperlipidemia

ZENG Wu-Wei, LU Xin-Yue and CHEN Bao-Sheng
(Department of Biochemistry, Basic Medical Institute of Chi-
nese Medical Scientific Academy, Beijing 100005, China)

ABSTRACT

Aim The purpose of the present paper is to study
the polymorphisms of apolipoprotein E (apo E) gene
and their association with hyperlipidemia in Chinese
subjects.
Methods
ly detected by using polymerase chain reaction (PCR)

Polymorphisms of apo E gene were rapid-

in 133 male patients (41 ~ 60 years) with hyperlipi-
demia and 122 healthy individuals matched.  The
lipids of these subjects were measured with enzyme’s
methods.

Results Six apo E genotypes, E 2/2, E 3/3.
E 4/4. E 2/3. E 2/4. E 3/4 and the five genotypes
(no E 4/4) were examined in patient group and con-
trol group respectively. Comparied with control
group, the distribution of apo E, allele’s frequencies
was significantly decreased (Y*=7. 25, P<{0. 01),but
apo E, allele increased (X =4. 20, P<C0. 05)in hyper-
lipidemia’s group. There was marked difference in
plasma total cholesterol among the patients with dif-
ferent apo E genotypes.

Conclusions These data suggest that polymor-
phisms of apo E gene are associated with the develop-

The E. allele may be a

hereditary susceptible factor to hyperlipidemia.

ment of hyperlipidemias.
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BE SARIVBAGTRELEILR 122HETHR
AR ASEGYEALEFT FRAEARXREREOGEMN
LB G ROV, ALEREGELARN S A1 Y
EReSEHEr, UXAVNE, QARG S F AR
AARVmPARKTS R (P<0.0D), ANEP E,
FOEBAGLFRAENE S TMMR(P<0.05), 2%
EFXAERRastimet.

XA BREOE;, A8, SAH, EREDS

5 E A E(apolipoprotein E) R M3 AR E
BN —RHEEARRS, TEEFES SR,
FREET I KR K 8 A8 & B (very low density
lipoprotein, VLDL) 1 & % & B8 & B (high
density lipoprotein, HDL) 7, A BRIREH
E #F 2K 3 597 B HEXf (base pairs, bp),
BEEAMMBFH=ARE T, BIREQE
EH EEHEH B XA (polymorphism), B
MNMEHER M RIBEQEEZEENULLLN=
AU EEEE, M EDREH, X =A%
EAARASHERY GE=AEE T E 2/2.
E3/3.E4/A R=ARETFE2/3.E2/4ME
Y4; A mB=ESRNERIBEAQ E2.
E3fil E4,. it E AN WA AR ERERE. E
WABTEI HABMERSN 74%~78%"Y,
BREAEEEESHAE T MG LESE
HEMEH., ZELR A A LR KN (poly-
merase chain reaction, PCR) A" 85 B ML
ERERER AEFEM DNA FEBEAAM
HKESEA E H B UL Hhal BUIT 54, EX
9 4 Bk B% 5 ¢ 8 ik (polyacrylamide gel elec-
trophoresis, PAGE) F HERMRIEEHE M
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M & (genotype) , 3 8 14 H 5 8 B LA (hy-
perlipidemia) {6 & .

1 HEERZ
1.1 HREXMR
RARBLAEEHIARSRER TA,
1.1.1 $f4A g EE HRF. B AR
R eABIEGE RSB MaLE,F 13H. B4 F
B ERA~60%, RO SHFRALEREN>?
g/L &/ fHdE=8>0.2¢/L,
1.1.2 MEBA LHRALFER.BINERSEY
AR, E 1224,
1.2 TRHEZE
1.2.1 #HEAMADNAPHRERS HEATEBSHERE
H10m , B, LEOEATHRLF . bEBmEE
2 M % % 7 (0. 32 mol/L % #¥,10 mmol/L TrisCl. pH
7. 6, 5 mmol/L MgCl,, 1% Triton-X100) & % ¥ —
0C, BAFHLEREETAE,4CTHL,6 0001/
mn, 5 I KB WERKREET A BEASK LS
N ELEL, AXASELEEARBARA . HaEm
A 3# F 5 ml 15 mmol/L TES (15 mmol/L TrisCl,
pH8. 0, 15 mmol/L EDTA. pH8. 0,15 mmol/L NaCl)
BARP,m10%+ = &% % 5% & 4 ( sodium dodecyl sul-
fate, SDS)E A 10g/L EEHMK 2 HEAREK 0.
5%%0 50 mg/L,37TCHR B, LB H & HBAK
AASBERABRABAGT  FRANQIDEAHRE
A, LB DNA A¥, U HHEREAZEAR, LR Y
& DNAR 70% Wi %E, Th, wiE & TE £4 &
(10 mmol/L Tris, 1 mmol/L EDTA. pH 7. 5) & #,
M 260,280 ¢ 230 nm WK KR T H & DNA AL EE
#,itHDNA KERHER.
1.2.2 SRMERET RS XHEoTHFT
# . 5'-ACAGAATTCGCCCCGGCCTGGTACAC-3' &
33| 4. 5-TAAGCTTGGCACGGCTGTCCAAGGA-
IRTHEBFOEXFNENAETF PSS AHER
BERTHERKE S 244bp. REEER N 304,
SHEFEYDNA L pg. 314 % 1 pmol/L,10% = F &
T #, (dimethylsulfoxide, DMSQO), TaqDNA ¥ 4 H 1
B, ECRAREN. REKARYEREPCRY
HALh S CREHR S min, 3 95CEH 1 min—>55C il
X 2 min— 70 CE {# 2 min # {7 W57, 3 30 MEF R
SHET0CHZEM® 7 min,

1.2.3 HEEQEERUNERY RIFETHS

ul. & 2% B M R b 3k F % B B F 4 P B 8 DNA
KR MAGT#EHEMAHha | 6 BRI RHKS
#H, 4 37CHEML 4a~5h, HLE % & 15%PAGE
FEx,£160VEK 4hER 0.5 mg/L AT SR
£ 30 min, ¥4 HEHAE,
1.2.4 mMEMANET
1.3 HKitEFEHZE

FALEARAZA ¥ EREETHRAGLE
AehB, $CERARAXBHEFE RHAS
BAZAGEEENRRECEARROLEA Y
R, AR ERAAOXRRALRALBES £ 40
WHERR,

FA B W %R R K TF .

2 #38
2.1 Hhal EHIFH=PE BEKERERR
JREH E WAREFER W Figure B 7R RHIA
EXHRARKEES E ZERH A R Table
1,
2.2 FHHESXEEMREKFLE
Table 2 £ 75 B 21 A B¥ &) B [ R K F 8
BB T EA A P<0.001),[ & HDL K
FRME T /aHE (P<<0.01),
2.3 HEZAEERSETHSHENXE
Table 3 f1 Table 4 S+ HIHE T XA A
BREFRAAABREBEAEMAFNENRZ
[ MmASKF. & REH MEAABRIIREAS
ERF&EERZE, L SHEERER HDL K ¥ X
B EERP>0.05); TRABABERFE
H R 8], HEEE ROK A B ER (P<O.
05),HDL /K ¥ FBA 8 %57 (P>0.05),

Table 1. Diffferent apo E genotypes in the patient

and control groups.

control group paticnt group

Genotypes n  [requences( %) n frequences(%)
E2/2 1 0. 82 S 3.76
E3/3 97 79.5 88 66.2°
Ed4/4 [ 0 1 0.75
E2/3 14 11.5 17 12.8
Ez2/4 2 1. 64 4 3.01
E3/4 8 6. 57 18 13.5
total 122 100 133 100

* Compared with contral group, /-0, 04,
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91 bp,
83 bp
2%

A8bp—

38 bp
35 bp—

7 6 S 4 3 2 1 lane
E3/¢ E2/4 E2/3 E4/4 E3/3 E2/3 PBR 322/MSPI

Figure 1.

Different apo E gemotypes showed on 15% PAGE.

Lane 1, standard DNA molecular marker of PBR 322/

Mspl; lane 2 and lane 5, £2/3; lane 3, E3/3) lane 4; E4/4; lane 6, £2/4, lane 7, E3/4.

2.4 BETSEXRSEHSEIEDERX
Table 1 1 Table 5 LR THRALANR S
MHEAARNBRBESEERNMGRSN
ERMELNT. FRRIRNAABOREE
BEE3/3XEDME, U XRHSHETN
MAP<0.0D,E SUERABH T RA
(P<0.05), HEXBEBASHRSUEREMK
SHERATLHEER(P>0.05),

Table 2. Comparison of plasma level of total choles-
terol (TC) and total HDL between the patient and con-
trol groups (z+s, g/L).

Groups " TC total HDL
control 122 1.92+0.33 0.51%0. 15
patient 133 2.25+0.52° 0.46+0.17*

Compared with control group, 6, P<0.001, a; P<(0.0l.

Table 3. Comparison of different apo E genotypes

with plasma lipid level in control group (r+s. g/L).

Genotypes n TC total HDL
E3/3 97 191£0.32 051014
E2/3 14 1.9440.39 0.60=0.16
E3/4 8 2.0240.48  0.53=0.11

Table 4. Comparison of different apo E genotypes

with plasma lipid level in patient group (r+s, /L)

Genotypes n TC total HDL " *
E2/2 5 1.9740.32 0.43+0.14
E3/3 88 2.3110.56 0.48+0.19
F4/a 1 1.64 0.39
E2/3 17 2.18%0. 34 0.43+0.09
E2/4 4 1.83+0.50 0.43+0.17
E3/a 18 2.2740.39 0.4340. 10

* P<{0.0S5; = = P>0.05.

Table 5. Comparison of apo E allele's frequences be-

tween the patieat and control group.

Allel, control group patient group
Rt %) n frequences(¥%)
E; 138 7.38 31 11.6
Ey 216 B8.5 211 79.3*
Eq 10 4.10 24 9.02*
toal 244 100 266 Loo

Compared with control group, 5, P<0.01; a: P<0.05.

3 i

3.1 XFRPCR A ZER Hhal HURELETE

HIEEQEXRY
SEERMTERMASUEEEROE

T AT BB T8 Southern I B A H . PCR

FrEE Rk B E L A B R WA B
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B RFHET RAON AR, &£ E4/4 XBH,
B2 IS MR ERYIHER,HE
BT % CGC, # & Hhal B ¥4 5 (GCGC) ,H
WHT %2 Hhal Y574 72 bp. 48
bp.35 bp A1 19 bp WA K B, A 15 %PAGE 7
KM PIBT=&£%,19 bp H B E URKT BB
E2/2H, IHEMIBEHHLEEAR, HED
F4 TGC, KAy, Hhal U R, BYIE RE
91 bp M1 83 bp B & W ; E£3/3 [ 112 il
BERR, 158 1 0K & B, B {L& —A Hhal 8§
LR E T B4 91 bp.48 bp 1
35 bp, HE=4%&F E2/3.E2/4 . E3/4 Ll ik
KB PN A KW, H ik TR Hhal 8§
Yy RN akEEEERIREBEN
HHEA,
3.2 HISEOEEESEMHRESMISHXR
WEETRXRW, ZHERNEIBEQ E F
XA TEEERR KA MK EEEFER,
EXFEAE, (A HERECY0.852), 5
HfFA E, (R ESE (Y 0. 76D, F
EEHER PEAN E, HHBECH 0. 064)
B BEFERA . 143)78, XLK FriEEN
BABRGEERAAMNBA . E, FHER
BER,N83.72%,.E, PN N 6.67%,5
FARERERRT,
BEEAEEREARBTERENRA
FTHER,.ZHRIBECE Rk EYERE
BHEHM,EBENQ E, & LDL F &ML
EAEZKRMEMAEFK, HEBEQE M
EREAE MEAAEHBER, AN, &
RISE A E, 098 AR M AE A~ K 89 ML AR $F fE 4 H
M-EEAmm S EHEE TR YHBELE M
A5 ML AE A Pk f A A8 4k o 6 R [ R T T
i A N e SR RSO g
ZRIAFEILEAD E EER 4 L EE AT
HEEER.
3.3 $IEEAERRSEIHSSIEMmE
AXBBEHE SEEMEXEFHHR
HETHES RWARNCAR I RSLES,
E2/2 HH.BIR 90% . RAT ML, E2/2 LA

HAFASZHABRRE I REIRLE, XEH
E2/2 WMAR—E R I RIF A BE, X
RE E2/2 RAR I AFARMAER LML EH
R EARE-HRAECONFERRRREE
EEARERMMEASHR N URARMAE. F44H
LRFL.E/IERPATHHABRAZMKT
MEA,ARHEERNE,E3/4 ERPIAFHH
HEER TR, E SUERERMAANS
HREFWERTFHRA, XBRETEAR
FESUERSHIBLENXRT2EY.A
AMBESUERSRFEFFIBEDHERF
HHXU, EALRPHRIX — 8%, R
E, 2 {7 B (5 VT 68 4F 05 W B8 L AE 2 4 89 — FF A
EHEREE.
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