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AB IRACT 

删 ：To study apolipoproteins E(APOE)allele 

frequency in Han nese based on age and 

gender from Shanghai metropolitan area． 

MEⅡI(I【ls：Healthy Hun Chinese people(F： 

237 and M：412)were involved in this study． 

ApoE gene was amplified by PCR using the 

forward primer-5 ．GGC ACG GeT GTC CAA 

GcA GC_r-3 and revePse primer：5 ．GAT GGC 

GCT GAG GCC GCG CF-3 ． The PCR product 

was digested direcfly witll 5 units of C如I and 

separated by a 20％ polyaerylm~fide nondena． 

taring ge1． REsI】I ： APOE*3 was 山e 

commonest allele which accounted for 86．4％ of 

the isoforms． and ApoE*2 and ApoE*4 

accounted for 6．2％ and 7．5％ ．respectively． 

The allde and genotype frequencies were in 

Hardy-Weinberg equilibrium by comparison with 

that of山e corresponding山eoretieal distribution 

(P>0．05)． CONCLUSION：n frequen． 

cies ofAPOE*2，ApoE*3，andApoE*4 were 

demonstrated in the normal Chinese population． 
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Apolipoprotein E (APOE)plays a central 

mle in lipid metabohsm． It is the product of a 

si,gle gene on chromoSofTie 19 with M ≈34 kDa 

glycoprotein which is composed of 299 amino acid 

residues[I1
．  

Th e ApoE allele frequencies have been 

found to be associated with some kind of 

diseases． Three coiillllon alleles of APOE ale 

isoforms APOE*2，ApoE*3，and ApoE*4， 

which can be distinguished by山e vailation of 

positions at l12 and 158 in the receptor-binding 

region of APOE ． If the positions were with 

l12eys and 158arg．it formed isoform APOE*3 

whichisthe commonestisoform． Ifthepositions 

were with l12arg and 158arg．it formed isoform 

ApoE*4 which is associated with Alzheimer's 

disease[ 
．
vascular dementiaE 

． cognition in山e 

very． old[5]， coronary artery disease~ ， 
g~llstones[7 3 diabetes and athemselemsis[ 

．  

colon cane ． If the positions were with 

112eys and 158cys．it formed isoform ApoE*2 

which is a risk factor for type III 

hyperlipidemia【 。J or a factor for longevityl“J 

Nine populations were divided into two main 

groupsin thelight ofApoE allelefrequencies【’ 
． 

These effects of ApoE genotypos oll human 

diseases and understanding of the evolution and 

the origin of human beings have led to increase 

interests in genotyping of APOE isoforms in 

population． 

In this paper，APOE allele and genotype 

frequencies in Hun Chinese were studied by 
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pol~erase chain reaction(PCR)with restriction 

fragmentlergth polymorphism analysis(RFLP)． 

MATEltIAI AND N唧 硼_(] Is 

Subjects Peripheral vein blood sample l 

mL was collected from 649 healthy people(F： 

237 and M：412， I 如 1)，respectively，whose 

ages ranged from 20 to 86 during May 1997 to 

Oct l997． AⅡ the individuals were unrelated 

Han Chinese living in Shanghai region on the 

time when samples were collected e subjects 

were selected to meet山e following criteria．-good 

physical andmental heal山 confirmed by clinica1． 

radiol0gi‘：al，biol0gical examinations，and a brief 

cognitive test． AⅡblood samples collected were 

a印∞ed by the donors with inform ed consent of 

ethics committee of山e hospitals． The salnDJe 

selection was randomized． Notmally，1 mL of 

each sample was collected on the arlTl vein，and 

theI_e was nofixedtimefor sample collection． 

Tab 1． Distributions of the su~eets by age and 

gender． x± ． 

Solutions PCR buffer contained：KC1 50 

nnaol·L～， 1 s—HCl 10 nRnol·L (DH 8．3)， 

MgC12 2．5 mmol‘L～，gelatin0．1 g‘L～，NP4o 

O．45％． Tween 20 0．45％ ， which was 

autoclaved and stored at一2O℃ ． Lysis buffer 

contained ：sucrose 0．32[1／ol·L～， 1 s—HCl 10 

nunol‘L lpH 7．5)，MgC12 5 tmnol‘L～， 

TritonX-l()o 1％ ． Just before use．0．6“L 0f 

pmteinaseK (in H20)10 g·L一 was added into 

per 100 0f山e lysis buffer． A 10×PCR 

reaction buff er contained： s—HCl 670 mmol· 

L (pH 8．8)，(NI-I4)2S04 166 nRilol‘L～， 

MgC12 67 mmol‘L～，and口一mercaptoethanol 

O．72％ (vol／vo1)(Sigma)． 

Isolation of genomic DNA from 

peripheral blood The protocol was the saIne 

except sor1]~ minor modificationsL 13j
． Brie玎Y． 

anticoagulated peripheral blood 100“Lwasmixed 

wi山 lysis bllffer 0．8 mL in a 1．5 mL Eppendoff 

mierocentrifuge tube and centrifuged at 13 000× 

g f0r O．5 mil1． ，I11e pellet was resuspended 

using vortex mixer in 0．8 mL of lysis buff er to 

centrifuge at 13 000 g for 0 5 min． ，I11e 

pellet was resuspended in PCR buff er 50 uL and 

incubated at 60℃ for1．5 h．andthenincubated 

aI 95℃ for another 15 min t0 inactivate the 

pmteinase K． ，I11e solution was ready f0r PcR 

amplification as a temolate directlv． 

Amplification of Ap0E sequences from 

genomic DNA Amplification of ApoE sequen— 

ces of the regions encoding coronlon ApoE 

isoforms from genomic DNA was conducted in a 

DNAThel'mill Cycler(Perkin日ll'lerCetus 96OO) 

using oligonucleotide primers (forward prinler： 

5 一GGC ACG GCT GTC CAA GGA 0朗’_3 and 

revelT-．-．-．-．-．-．-．-．~e p nle ：5 一GAT GGC GCT GAG GCC 

GCG Cr_3 )． Each am plification reaction 

contained 100 ng of genomie DNA，8 pmol of 

each primer，5 L 0f 10×PCR reaction buff er， 

lO％ (vol／vo1)dimethylsulfoxide(Sigma)，200 

gmol·L 0f dArI1P，dTrP，dCrP．and dGrI1P，l 

unit of Taq polymerase in a final volume of 50 

uL． Each reaction mixture was heated at 94 oc 

for 2 rain for denaturation，and subjected to 5 

cycles of am plification by primer annealing 

(67℃ for 10 s)，extension(72 oC for踟 s)， 

and denaturation(94℃ for 10 s)． Right after 

completing this mini—cycle，the reaction mixture 

was continuously subjected to 30 cycles of 

amplification by primer annealing (60℃ f0r 5 

s)，extension(72℃ f0r8O s)，and denaturation 

(94 oC for l0 s)． ，I11e ler,gth of PCR product 
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WaS 262 bp． 

Analysis ofamplified ApoE product with 

RFLP AnerPCR amplification．12 ML of each 

unpurified PC R product was digested with 5 units 

of CfoI at 37 oC ovemight． 111e digested 
product was loaded onto a 20 ％ nondenatm'ed 

polyacrylamide gel f ticrylamide：bisaet3-lamide= 

29：1) 山 l mnl山ick×7 cm long f0r 2．5 h 

nmning under l5O V． After eleotroohoresis．the 

gel WitS treated 山 ethidium bromide(0．5 mg· 

L ) fnr 6 min and DNA fragments were 

visualized by UV illumination． 11Ie sizes of 

CfoI fragments were detemained by the nIarker 

(脚 I—digested pUC18 DNA) 14 ． 

Statistieal methods Allele frequencies 

weEe ealculated bv allele counting． Hardy— 

Weiuberg equilibrium was tested by a goodness 

nfm testNs3
．  

R胤 III1S 

111e distributions of ApoE*2，APOE*3， 

and AooE*4 aⅡele frequencies weIe 6．3％ ， 

85．9％ ．and 7．8％ ．respectively in nmle Hail 

Chinese； 5．9％ ， 87．1％ ， and 7．0％ ， 

respectively in fenmle I-Ian Chinese； and 

6．2％ ，86．4％ ，and 7．5％ ，respectively in 

the total Han Chinese．( I 2) 

Tab 2． DlCtributiom of ApoE aⅡeIe frequemSes 

aeoord~gto age and gcnaer c％)． 

a 

～  

2。一29 

3O一39 

40—49 

5O一59 

60—69 

7O一79 

≥踯 

Total 

The ApoE *2 allele frequency in the male 

group ranged from 4．3％ (age 40—49 a)to 

12．1％ (age 20—29 a)and that in the female 

group varied from 2．3 ％ (age 40—49 a1 to 

10．5％ (age 30—39 a)．(Tab 2) 

Th e lapoE*3 allele frequency in the male 

group ranged from 78．8％ (both age 20—29 a 

and age 30—39 a)to 89．7％ (age≥8O a)and 

thatinthefemale group variedfrom 80．3％ (age 

≥80 a)to 93．5％ (age 60—69 a)．(Tab 2) 

The ApoE*4 allele frequency in the nmle 

group ranged from 5．2 ％ (age≥ 8O a)to 

l2．5％ (age 30—39 a)and that in the fe-male 

group ranged from 3．2％ (age 50—59 a)to 

11．5％ (age~>80 a)．(Tab 2) 

Th e allele and genotype frequencies were in 

Hardy—Weinberg equilibrium by comparison with 

that of the corresponding theorefieM distribution 

(P>0．05．Tab 3)． 

Tab 3． Check for Hardy-Weinberg equih'brimn 

among 649 individuals． 

jc2=3．13．u=5． >0．05 expected． 

D=IsCUSSⅢ0N 

Although ApoE polymorphism in Western 

populations and ApoE allele frequencies，which 

are highly heterogeneous among the populations 

studied ，in particular the relative proportion of 

APOE * 2 and APOE * 4． have been well 

investigated， little publication in international 

joui'n~ on the study of APOE polymorphisrn in 
INn C~nesepopulation，the largestpopulationin 

theworld，living in themainland ofChina sail be 

found． Th is should be the first report on the 

detailed studies of APOE allele and genotype 

frequencies in Han CNne~ population． 
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Our Itsl】lts are basically in agreement with 

Hal[roan et a1． Both the Chinese and Japanese 

populations are tIl higherfrequency ofAPOE*3 

allele and lower frequency of the APOE *4． 

which is difierent from the results obtained in 

other populatiom． 1rhe frequency of APOE*2 

allele here(0．O62)is somewhat lower than that 

reported by Hallman (0．097)although both 

studies w carried out in ChiIlese population． 

These dlfferent results may be caused by the 

different soni~es ofthe blood samples． 

The frequency of the ApoE*4 allele here 

(0．o75)isthe sallll~as山atreported by删 mall 

(0．075)in the study of Chinese population． 

This study shows all evidence of the 

frequencies ofAPOE*2．APOE*3 andAPOE*4 

i12山e nomk~l heahhy Chinese population，which 

can be used as refetepee for the further study of 

dskfactorsfor relevant disease． 
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里／ ， 2 2 
。。 中国汉族人不同年龄和性别 

载脂蛋白E等位基因频率的群体分布 
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关键词 载脂蛋白E；多态性(遗传学)；人种群； 

限制性内切酶片段长度的多态性；DNA； ：瑷百泛 

多聚酶链反廖 # 控 绷蜀 敢毒 ＼rL f I 

目的：研究在上海地区健康 汉族人中不同年龄和 

本部邮购科学出版社书讯(生物学类) 

性别的载脂蛋白E基因频率的群体分布． 方法： 

本次调查包括 649名健康汉族人(女：237人，男： 

412人)． 载脂蛋白 E基因用 PCB扩增，前引物： 

5'-GGC ACG C-CT GTC CAA GGA GCT-3 ；后引物： 

5 一GAT GGCGcT GAG GcC GcG CT-3 ． PcR产物 

用5单位限制性内切酶CfoI酶切，用20％聚丙烯 

酰胺凝胶电泳分离． 结果：ApoE*3频率最高为 

86．4％，其次 ApoE*4频率为7．5％，ApoE*2频 

率最低为6．2％．经f检验，等位基因及基因型 

频率分布符合 Hardy-Weinbevg平衡． 结论：本项 

研究提供了正常中国汉族人群中载脂蛋白E三个 

等位基因2，3和4频率的数据． 

(责任编辑 扬如华) 

欲购者请另加l0％邮费．汇款邮寄本部，注明所购书名，款到寄书． 

联系地址：200031 上海市太原路294号 (中国药理学报>编辑部 李慧珍 收 电话／传真：O21~4742629 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com

