
JOURNAL OF SCIENCE OF HNUE DOT: 10.1SI73/2354-1059.2016-0020 

Natural Sci. 2016, Vol, 61 , No. 4, pp. 130-136 

This paper is available online at http://stdb.hnue.edu.vn 

TOI UU HOA QUY TRINH XAC BINH KIEU GEN CUA DA HINH 
AP0A5 rs662799 6 TRE EM NAM 6-11 TUOI TAI HA NOI 

Nguyen Thi Hong Hanh , Pham Tran Phurcmĝ  va Tran Quang Binh^ 

'Khoa Sinh fwc. Truang Dgi hoc Supham Hd Noi 
Vlin Ve sinh dich ti Trung ucmg. I Yecxanh, Hai Bd Trung. Hd Noi 

Tom tiit: Da hinh don nucleotid rs662799 thugc gen AP0A5 duoc quan tam nghien curu d nhilu 
quan the do cd hen quan den t5ng nguy ca mac roi loan chuyen hoa lipid mau, cao huyel ap, hgi 
chitng chuyen hoa, nhdi mau ca tim vit benh ddng mach vanh, Myc dich cua nghien ciiu nay la 
ling dung phuang phap da hinh chicu dai doan cat gim han dc phan tfch da hinh gen AP0A5 
rs662799 d quan the ngiroi Vi?t Nam. Nghien cuu nay da tdi iru hoa phuang phap phan tfch da 
hinh AP0A5 rs662799 vdi enzyme Mse\ \k xac djnh dugrc su phan bd ti lc kicu gen va alcn a 405 
Ire em tieu hpc nam tai Ha Npi. Kilu gen T/T chilm ti le cao nhdt (46.3%), kilu gen CIC chilm ti 
1§ thap nhat (14,2%). Sy phan bo kieu gen o quan the nghien ciiu luan Iheo quy luat can bang 
Hardy - Weinberg. Phuang phap phan tich kieu gen va tan sd gen ciia nghien cihi nay cd the ap 
dung de phan rich moi lien quan vdi cac b?nh tren quy mo Idn d ngudi Viet Nam. 

Tirkhoa: Gen AP0A5. rs662799, kilu gen, tre em. 

I. Ma dau 
Gen AP0A5 ma hoa cho apolipoprotein A5. la thanh phan cau tao eua cae lipoprotein giau 

triglyceride (TG) la chylomicron, lipoprotein ti trpng rat thap (VLDL) va lipoprotein ti frpng cao 
(HDL) 6 ngudi, gen AP0A5 nam fren nhiem sac the sd 11 d vj tri 1 lq23 tao thanh mdt cum gen citng 
vdi gen APOA1-C3-A4 [1 , 2]. Gen AP0A5 gdm 4 exon va 3 infron, ma hda cho phan tu protein dai 
366 acid amin, dugc bieu hien gan nhu chii yeu a md gan [3]. Apoprotein A5 ed vai trd trong day 
nhanh viee loai bd cac lipoprotein giau TG dfing thdi anh hudng den qua trinh san xuat TG a gan hoac 
d mdt [21. 

Nhieu nghien ciiu fren th i gidi dd chi ra rang cac bien the tren gen AP0A5 cd anh hudng din 
ndng dp lipid huy l t tuang [4], tang nguy co mac nhdi mau c a tim [5], b?nh dpng mgch vanh [6,7], 
cao huyet dp [7] va tuang tac vdi nhung thay ddi cua mdi tmdng lam tang nguy ea mac benh cdc 
benh nhu beo phi, hdi chiing chuyen hda, ddi thdo dudng type 2, dgt quy [8]. 

Hien nay da phat hien hem 160 da hinh dem nucleotid (Single Nucleotide Polymorphism, SNP) 
fren gen ,4PO/f5 (theo www geneeards.org). Trong dd, SNP rs662799 (-113IT>C) la da hinh phfi biln 
nhat tren gen AP0A5. Ddy la mdt bien the da alen, nam d vimg promoter ciia gen AP0A5 cd chiic 
nang dieu chinh dich ma mARN ciia AP0A5. Nhieu nghien ciiu da chi ra rang rs662799 cd lien 
quan d in ndng dp TG, HDL-C [9]. Mgt nghien ciiu dugc thyc hien bdi Chunxiao Xu va cfing sir tir 
nam 2010 - 2011 [10] tren 1S40 nguai Tmng Qudc da chi ra rdng cac ddi tugng mang alen C cd nfing 
dp cholesterol tdng sd va TG cao han dang ke nhung lgi cd ndng dp HDL-C thdp hon so vdi nhiing 
ngudi mang kilu gen ddng hgp hi T/T. Ddng thdi, tac gia cung chi ra rdng alcn C lam tang nguy ca 
Clia hpi chiing ehuyen hda (OR = 1,4; 95%C1 = 1,15- 1,69) [ 10]. Dgc biet, rs662799 edn cd lien quan 
den beo phi, den roi loan chuyin hoa lipid mau va hpi chimg chuyen hod d fre cm tai mdt sd dan tpc 
tren th i gidi [11-14]. Tuy nhien, anh hudng cua SNP rs662799 den benh tat d cdc dan tpc, eac do 
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Tdi iru hod quy trinb xdc dinh kiiu gen cua da hinh AP0A5 rs662799 er Ire em nam 6-11 luoi tai lid Nni 

tufii va gidl tinh khae nbau lit khac nhau. Do dd, viee phdn tfch gen va xac dinh phan bo kieu gen cua 
da hinh rs662799 dac tmng d mfii quan the lit can thict. Da cd nhicu phuang phap phan tich kicu gen 
cua da hinh rs662799 dugc iing dung, trong dd phuang phap chu yeu la phuang phiip da hinh chieu 
diii dogn cat PCR-RFLP (Polymerase Cham Reaction - Restnction Fragment Length Polymorphism) 
[6,15-17]. _ 

Cho den nay, van chua cd nghien ciiu ve xac dinh kieu gen AP0A5 rs662799 tai cac phdng thf 
nghiem d Viet Nam. Do dd, cbung tdi tien hiinh ngbien ciiu nay nham dp dung phuang phap PCR-
RFLP de xac djnh kieu gen AP0A5 rs662799 trong dieu kien phdng thi nghiem d Viet Nam va xdc 
dinh ti tc kicu gen va ti lc alcn cua SNP niiy d tre cm ticu hgc nam tai Hit Ndi 

2. Noi dung nghien cihi 

2.1. Doi tirgng va p h m m g p h a p nghien ciru 

* Boi tugtng nghiin cuu 
Doi tugng nghien cim gdm 405 hoc sinh tir 6 - 11 tudi duac lya ehgn ngau nhien tir 29 trudng tieu 

hoc tren dia ban Ha Nfii. Tre dugc lua chgn vao nghien ciiu khfing mac cac benh cap tinh hoac cac 
benh man tfnh nhu tao, HTV/ATDS... Cae ddi tugng chi dugc lay mau khi ed sy ddng y cua cha me 
hoac ngudi giam hd. De tai da dugc Hgi ddng Y diic ciia Vien dinh duang thdng qua 

* Phuffng phdp tdeh chiit ADN 
Cac mau miiu duac dung trong dng chdng ddng bang EDTA. ADN duge tach tir bach cau mau 

ngogi VI bang bfi kit Winzard ® Genomic ADN Purification (Promega Corporation, USA). 
* Phdn ung PCR 
Phan ling PCR diing d l khulch dai doan gen chiia SNP rs662799 sii dyng doan mdi 

oligonucleotide dugc thiet ke bdfi nhdm nghien ciiu ciia chiing tdi Trinh ty mfii xufii va mdi ngugc lan 
luot la: /)PO/I5-rs662799F: 5 '-GATTGATTCAAGATGCATTTAGGAC-3' va /iPO/15-rs662799R. 5'-
CCCCAGGAACTGGAGCGAAATT-3' 

Thanh phdn ciia phan ung PCR gdm 3,5 (AL nudc tinh sach; 7,5 pL master mix Dream Taq Green 
(thanh phan chiia: 0,4 mM Dream Taq ADN polymerase; 0,4 mM 2X Dream Taq Green buffer; 0,4 
mM dATP; 0,4 mM dCTP; 0,4 mM dGTP; 0,4 mM dTTP va 4 mM MgCL); 10 pmol mfii moi loai; 2 
^L ADN frong tdng the tich la 15 p.L. Hon hgp phan iing dugc bien tinh d nhiel dp 94 "C frong 3 phut; 
tilp theo 34 chu ky d 95 "C frong 30 giay; giai doan bdt mdi frong 30 giay dugc thyc hien d 4 nhiet dp 
khac nhau: 53 °C, 56 °C, 59 "C, 62 "C; giai doan keo dai d 72 "C frong 30 giay, giai doan u d nhiet do 
72 "C frong S phut. 5 pL san phdm PCR 188bp dugc dien di fren gel agarose 2,5% d lOOV trong 25 
phiit, nhugm vdi Redsafe de kiem fra. 

*-Cdt v&i enzyme gidi hgn . . . . 
Enzyme gidi hgn Mse\ d l phan biet eac kieu gen dugc xac dinh bang phan mem online tai 

hltp://www.resiri ctionmapper.org. 5 pL san phdm PCR dugc su dung de li vdi enzyme Msel (Thermo 
Corporation, USA) d 2 nfing dp khac nhau: 0,04 ^L va 0,05 pL enzyme d 65 "C trong 120 phiit. Moi 
phan ling ci t enzyme chiia 9,0 pL nudc tmh sgch; 1,0 pL 1 OX Bufter, 0,05 pL (hoac 0,04 yL) M.se\ va 
5,0 yL san phdm PCR. San phdm PCR sau ii enzyme dugc dicn di fren gel agarose 2 ,5% d lOOV trong 
45 phiit, nhudm vdi RedSafe, marker <&X174 HAE III va dugc chyp hinh de ki lm fra san phdm, 

* Nhgn dinh kit qud 
Enzyme Msel nhan b i l t va edt tai vi tri sau: 5'.,.T],T A A. . .3 ' 

3 ' . . .AATtT. . .5 ' 
Sau khi u vdi enzyme gidi hgn, dya vdo kich thudc cdc doan ADN de xac djnh kilu gen cua da 

hinh AP0A5 rs662799. Ki lu gen C/C chira dogn ADN ed kich thudc 188bp, kieu gen T/T ehiia cac 
doan ADN cd kich thudc 168 bp va 20 bp, kilu gen T/C chiia eac dogn ADN cd kich tiiudc 1S8 bp, 
168 bp va 20 bp. Bang san phdm 20 bp khfing xudt hien do kich thudc nhd da chgy ra khdi ban thgch 
trong qua frinh dien di. 

* Phutmg phdp kiem chung kit qud 
3 mdu vdi 3 ki lu gen khac nhau dugc k i lm chung bdng phuang phap giai trinh ty. San pham 

PCR dugc tinh sach va giiii frinh ty gen tten may giai trinh ty ABl 3130 XL Genetic Analyser 
(Applied Biosystem, My) thyc hien tgi Cong ly Axil Scientific Pte Ltd., Singapore Ki t qua giai trinh 
ty duge dua vao phdn mem Bioedit dh phiin tfch trinh tu nuclcotid dya tren sdng gdc. trinh hi 
nucleotid sau khi dugc chuan hoa dugc luu dudi dinh dang fasta. Chudi trinh ty nay dugc so sanh vdi 
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trinh ty chuan ciia gen AP0A5 chiia SNP rs662799 tham khao tren ngan hang NCBI 
(www.nebi.nlm.nih.gov) bang phan mem MEGA4 

2.2. Kit qua v^thSo luan 

2.2.1. Lya chon nhiet do hat mdi phii hgp 
Ket qua dien di san pham PCR ISSbp eua 3 mau nghien edu d 4 nhiet dfi bat mfii khdc nhau duoc 

the hien d Hinh 1. Tir hinh anh dien di ket qua PCR, chiing tdi thdy rang, d cd 4 nhiel dp bat moi, cac 
bang dien di sdn pham PCR deu len dam va rd net. Nhiet dp bat mdi 56 "C dugc chgn de su dung de 
xdy dyng quy trinh phan tfch gen. 

Hinh I. Hinh dnh dien di sdn phdm PCR cua mol sd m 
ff 4 muc nhiet do bat moi khdc nhau 

Gieng I, 2. 3, 4: nhiit dp bat moi Id 53 "C: giing 5, 6. 7, 8- nhiel do bat mdi la 56 "C; giing 10. 11, 12, 13: 
nhi^l do bdi moi Id 59 "C, giing 14. 15. 16, 17, nhiet dg bat mdi la 62 "C. cdc gieng 4, 8. 13. 17 

Id mdu chdng dm (nuffc); gieng 9 Id marker 0X174 HAE III 

1.1.1. Lira chgn nong d^ enzyme thich \ufp 
Ket qua dien dl sdn pham PCR tmdc va sau khi cat bang enzyme gidi han Mse\ a hai ndng do 

khac nhau ciia mgt sfi mau nghien ciiu duac the hi?n d Hinh 2 
Tir hinh anh dien di san pham li enzyme, chiing Ifii thdy rang, khi li cac mau nghien cuu d nong 

dp enzyme 0,04 \iL thi lugng enzyme khfing du de eat het san pham PCR dan den tat ca cac mau deu 
cd bang 188bp lam anh hudng den viee nhgn dinh ket qua. O nfing dp enzyme 0,05 pL, khfing cdn san 
pham PCR du va cd the nhgn djnh dugc chinh xac kieu gen. Do do, nfing do enzyme 0,05 pL dupc 
chpn de xay dung quy trinh phan Iich gen. 

188bp . 

194bp -

168bp 
Hinh 2. Hmh dnh dien di sdn phdm PCR (A) vd sau khi cdt vdi enzyme gidi hgn Msel ff 2 ndng dg 

0,04 fjL (B) vd 0,05 fjL (C) ciia mgt so mau nghiin ciru 
A - Giing 1-8. mdu ADN tir 1-8. giing 9' HjO 

B: Giing J: marker 0X174 HAE III. giing 2-9 la cdc mau ADN duac u v&i 0.04 fjL enzyme Msel 
C- giing 1-8: cdc mau ADN dugc u voi 0,05 jjL enzyme Msel 

Vdi nong do enzyme nay chiing tdi da tilt kiem han so voi ndng dp khuyen eao cua nha san xual 
(nong dp enzyme tdi thilu la 0,1 pL). Tir hinh anh di?n di kit qua PCR, phu thufic vao dg dam ciia 
bang san phdm dl chiing tfii dilu chinh ndng dp enzyme cho phii hgp. 



i Tdi uu hod quy trinb xdc dmh kiiu gen ciia da binh AP0A5 r.s662799 a ire em nam 6-11 luoi tai Hd AVi; 

2.2.3. Ket qua x4c dinh kilu gen 
Sau khi lya chpn duac nhict dp bdt mdi va ndng do enzyme thich hap, chiing tfii ticn hanh xac 

djnh kieu gen ciia tdt ca cdc mdu nghien cuu. Ket qua dien di san pham PCR vii sau khi cat bang 
enyme gidi han Mse\ eua mfit sfi mlu nghien ciru dugc the hien trong Hinh 3. 

Theo ket qua dien di, ti Ie xac dinh kieu gen eiia eiic mau nghien cuu la 100%. Can cti vao eac 
bang san pham sau khi li vdi enzyme gidi han de xac djnh kieu gen. Cac mau 4, 7, 8, 10. 11. 12, 13, 
14, 15 mang kieu gen T/T do cd bang 168bp. Cae mau 1, 2, 3, 6, 9, 16 mang kieu gen T/C do cd cac 
bang 188bp va I68bp. Mau 5 mang kieu gen C/C do chi cd bang 188bp. 

igd lir I 

Hmh 3. Hinh dnh difn di san pham PCR (A) va sau khi cat v&i enzyme gi&i hgn (B) 
cua mgt so mau nghien ciru 

A. Kit qud dien di 16 sdn phdm PCR 188bp: B- Kit qud diin di 16 sdn phdm PCR sau khi it 
vai enzyme Msel, giing 1-8 vd 10-16. cdc mdu nghien ciru. giing 9- marker 0XI74HAE HI 

i belli 

2.2.4. Phmmg phap kiem tra do chinh xac ciia phu-gng phap 
De kiem tra dp chfnh xac cua phuang phap PCR-RFLP, chiing tdi tien hiinh giai trinh ty 3 mau 

nghien ciiu dgi dien cho 3 kieu gen da duac xac dinh bao gdm kieu gen T/T (ma 114206), T/C 
(ma 114415) va C/C (ma 113537) Hinh 4 thi hien kit qua giai trinh ttr cua cac kieu gen tuang ling. 
Kit qua xac dinh kieu gen thuc hien bdng phuomg phdp RFLP hoan toan triing khdp vdi ket qua giai 
trinh tu. 

Ma so Ket qua giai trinh ty 

I n 11II i l 11 IM 111111111 
G G G G C . ' . - , - T C T C - a A T T - C G C ^ C C 

> » 1 
M '. 'i M 

111 
Hinh 4. Ket qua gidi trinh tu cua 3 iiieu gen AP0A5 
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Quy frinh xac dmh kieu gen ciia da hinh rs662799 do chung tdi xay dyng cd do chinh xac cao. 
Ben canh do, quy trinh nay cdn phii hop vdi dicu kicn phdng thi nghiem d Vict Nam, giup tict kicm 
chi phi so vdi phuang phap Taqman hien dang dugc su dyng d nhirng phdng thf nghiem cd trang thiet 
bl hien dai [16, 17]. 
2.2.5. Da hinh APOAS rs662799 d hoc sinh tieu hoc Ha Noi 

Sy phdn bd tl le alen va kieu gen cua da hinh AP0A5 rs662799 d hpc sinh nam 6 - 1 1 tudi tai mfit 
sfi tm'dng ticu hgc Ha Npi the hien qua Bang 1. 

Bdng 1. Plidn bd alen vd kieu gen cua SNP rs662 799 tr h 

Kieu gen 

Alen 

TT 

T/C 
C/C 

T 

C 

n 
186 
159 

57 

531 

273 

% 
46,3 
39,6 

14,2 

66,1 

33,9 

iyc sinh nam tieu hoc Ha Ndi 
Can bang Hardy-Weinberg (P) 

0,081 

Gid tri P thu duac fd phdn lichy2 lest 

Trong toan mdu, kieu gen T/T chiem ti te cao nhat (46,3%), kieu gen CIC chiem ti te thap nhat 
(14,2%). Ti 1? alen T va C ldn lugl la 66 ,1% va 33,9%. Su phan bfi kieu gen trong mdu nghien ciru 
luiin theo quy lual can bang Hardy - Weinberg (P = 0,081). 

Chung tdi tien hiinh so sdnh tan sd alen cua SNP nay vdi cac quan the khiic tren the gidi theo co 
sd dli lieu Hapmap (http://hapmap ncbi.nlm.nih.gov). Ket qua so sanh dugc the hien irong Hinh 5. 

0% 3 i 4.4 4.7 1 s 
CEU CHB JPT YRI VNH 

100% ,_,. 

80% ji^. 

60% 

• <~ <; w-5 . 
CEU CHB JPT YRI VNH 

Hinh S. Ti le Itiiu gen (trdi) va tl If alen (phii) APOAS rs662 799 
cua nipt so quan the tren the gidi 

Chu thich. CEV- Ngucri song d bang Utah My cd nguon goc tit Bdc vd Tdy chdu Au: 
CHB: Ngudl Hdn d Bdc Kinh. Trung Quoc. JPT- Ngudi Nhgt a Tokyo. Nhdt ban: 

YRI: Nguai Yoruban &Inbacla. Nigeria: VNH: Tie em lieu hoc d Hi Noi Viet Nam lliuoc nghien cdu nay 
(Nguon • Iiitenialional Hapmap Project) 

Khi so sanh tan s6 alen trong nghien ciiu cua chiing toi (33,9%) voi mot s6 quan thS tren the gim 
chi ra rSng tan so alen C trong nghien cuu cua chiing toi tuong duong voi cac quan the nguoi chau A 
nhu nguoi Han o B ic Kinh, Trung Qu6c va ngum Nhat o Tokyo, Nhat Ban nhirng cao hon rit nhieu 
so vdi cac nghien ciiu a nguoi chau Au va nguoi Nigeria (1,5% d nguoi chau Au va 13,5% d ngudi 
Nigeria) (Hinh 5). Ket qua nghien ctm ciia chiing toi ciing tuong dong vdi cac nghien cuu khac nhu 
nghien ciiu cija H. Meng-Chuan va cong su [ 18], T. Nabika (2002) [19]. 



} 

Tdi wu hod quy irinh xdc dinb kiiu gen cua da binh APOAS r.s662799 d Ire em nam 6-11 luni tai Hd Ndi 

Day la nghien cun dau tien xac djnh phan bd tan sd alen va tan sfi kieu gen ciia da hinh rs662799 
tren gen APOAS 6 Ire cm tilu hgc Vict Nam. Tuy nhicn, nghien cuu niiy mdi tap trung nghien ciiu d 
tre em tua tudi tieu hoc ngudi Kinh tai Ha Ndi vii chua phan tich dugc cdc yeu td anh hudng den sy 
phan bd tan sfi kieu gen va ldn sd alen d quiin the nay, Can md rgng nghien ciiu phan bfi cac kieu gen 
Clia da hinh APOAS rs662799 d nhilu nhdm tudi vd gidi ciia cac dan ldc iai Viet Nam. 

3. Ket luan 

Nghien cuu ciia chung tdi da tdi uu hda duoc quy trinh xac djnh kieu gen APOAS rs662799 bang 
phuang phap PCR-RFLP d quan the ngudi Viet Nam. Cu the, quy trinh gfim 3 budc sau: (I) gen 
APOAS trong he gen dugc khuech dai trong phan ting PCR bang cap mdi xac djnh vdi nhiet do bdt 
mdi la 55 "C; (2) san pham PCR dugc cat bang enzyme gidi hgn Msel a ndng do 0,05 pL; (3) dien di 
san pham sau khi u enzyme Iren gel agarose 2,5% trong 45 phut d lOOV. 

CJ fre em nam 6-11 tufii tai Ha Ngi, kieu gen T/T ehiem ti le cao nhat (46,3%.), kieu gen C/C 
chiem ti le thap nhat (14,2%). Tan sd alen T va C liin lugt la 66,1% vit 33,9%i. 

Phuang phdp xdc dinh kieu gen d nghien ciiu niiy da dugc Ihiet ke va tdi uu. dam bao dupc tinh 
chfnh xac, ed chi phf phu hgp, ed the ap dung d nhieu phdng Ihi nghiem sinh hpe phiin hi tai Viet Nam 
de xac djnh kieu gen APOAS rs662799 d ngudi Viel Nam vdi sfi mdu ldn. 

TAI LIEU THAM KHAO 

[I] J. Heidetinde, N. Maxime, A. Hetleboid-Chapman, J. Fmchart - Najib, F. Jean-Charles, 
2006. Is apolipoprotein AS a novel regulator oJ triglyceride - rich lipoproteins. Annals of 
Medicine. 3S, pp. 2-10. 

[2] M. Kluger. J. Heeren, M. Merkel, 2008. Apoprotein A-V An important regulator of 
tiiglycende metabolism J Inherit Metab Dis., 31, pp. 281 -288. 

[3] L. A. Pennacchio, M. Olivier, J. A. Hubacek, J. C. Cohen, D. R Cox, J. C. Fmchart. et al., 
2001. An apolipoprotein influencing triglycerides in humans and mice revealed by 
comparative sequencing. Science. 294, pp. 169-73. 

[4] L. A. Pennacchio and E M. Rubin. 2003. Apolipoprotein AS. a Newly Identified Gene That 
Affects Plasma Triglyceride Levels in Humans and Mice Arterio.scler Thromb Vase Biol, 
23. pp. 529-534 

[5] J. A. Hubacek, V. Adamkovd, M. Vrablik, M. Kadlecova, J. Zicha, J. Kuneg, et al, 2009. 
Apolipoprotein AS in Health and Di.sea.se. Phisiol. Res , 58 (2), pp. S101 - S109. 

[6] M. Zaki, K. Amr, 2014. Apolipoprotein AS T-H3IC variant and risk for metabolic 
syndrome in obese adolescents. Gene, 534( 1), pp. 44-47. 

[7] S. Ouatou, M. Ajjemami, H. Charoute, H. Sefi-i, N. Ghalim, H. Rhaissi, el ai. 2014. 
Associadon of APOAS rs662799 and rs3135506 polymorphisms with arterial hiperlension in 
Moroccan patients. Lipids in health and disease, 13( 1), pp 1. 

[S] V. Havasi, Z. Szolnoki, G. Tahan, J. Bene, K KomLdsi, A Madsz, el al., 2006. 
Apolipoprotein AS gene promoter region T-1 fSIC polymorphism as.sociates wilh elevated 
circulating triglyceride levels and confers susceptibility for development of ischemic stroke 
Joumal of Molecular neuroscience. 29(2). pp. 177-183. 

[9] A. Hofinek, M Vrablik M. R Ceska R, V. Adamkovd, R. Polcdnc, J. A. Hubacek, 2003. T-
1131 —» C polymorphism within the apolipoprotein AV gene in htperlriglyceridemie 
individuals. Atherosclerosis, 167, pp. 369-370. 

[10] X. Chunxiao, B. Rongpan, Z. Dandan, L. Zhenli, Z. Honghong, L. Maode, Z. Yimin, 2012. 
Effects 0JAPOA52 I131T C (rs662799) on Fasting Plasma Lipids and Risk of Metabolic 
Syndrome: Evidence from a Case - Control Study in China and a Meta. Analysis PLoS One, 
8(2), pp. e56216. 

[II] D. D V. Brito, A. P. Femandes, K. B. Gomes, F. F. Coelho, N. G Cmz, A. P. Sabino, el al., 
2011 Apolipoprotein A5-II31T > C polymorphism, but not APOE genotypes, increases 
susceplibiiily for dyslipidemia in children and adolescents. Molecular biology reports, 38(7), 
PP.438M388. 

135 



Nguyen Thj Hong Hanh, Phgm Trdn Phuang va Trdn Quang Binh 

[12] M. Guardiola, J. Ribalta, D. Gdmcz-Coronado, M. A. Lasuncidn, M. de Dya and C. Garces, 
2010. The apolipoprotein A5 (APOAS) gene predisposes Caucasian children to elevated 
triglycerides and vitamin E (Four Provinces Study), Atherosclerosis, 212(2), pp. 543-547. 

[13] K. Endo, H, Yanagi, J. Araki, C. Hirano, K. Yamakawa-Kobayashi and S. Tomura, 2002. 
Associadon found between the promoter region polymorphism in the apolipoprotein A Vgene 
and the serum triglyceride level in Japanese schoolchildren. Human genetics, 111(6), 
pp. 570-572. 

[14] Z. Wei-fen, W. Chun4in, L. Li, S. Zheng, F. Jun-fen, L. Pei-ning, L. Lan-qm, Z. Yi-min, 
2014. Triglyceride - raising APOAS genetic variants are associated with obesity and non-
HDL-C m Chinese children and adolescents. Lipids Health Dis., 13, p 93. 

[15] L. Baum, B TomLin.son and G. N. Thomas, 2003. APOA5-113IT>C polymorphism is 
associated wuh triglyceride levels in Chinese men. Cim Genet., 63, pp 377-379. 

[16] C. Xu, R Bai, D. Zhang, Z. Li, H. Zhu et al.. 2013. Effects of APOAS 2II3IT.C (rs662799) 
on Fasting Plasma Lipids and Risk oj Metabolic Syndrome: Evidence from a Case-Control 
Study in China and a Mela-Analysis. PLoS one, 8(2), p e56216. 

[17] S C h a , H . Y u , A . Y Park, K. H. Song, 2014 EJJects of apolipoprotein AS haplotypes on the 
ratio oj triglyceride tohigh-density lipoprotein cholesterol and the risk jor metabolic 
.syndrome in Keireans. Lipids Health Dis , 13, p. 45. 

[18] H Meng-Chuan, W. Tsu-Nai, W. Huan-Sen, S, Yi-Ching, K. Ying-Chin, C. Hung-Che. 2008 
The -II3ll > c polymorphism in the Apolipoprotein aS gene is related to 
hipeiiriglyceridemia in Taiwanese aborigines. Kaohsiung J Med Sci,. 24, pp. 171-9. 

[19] T. Nabika, S Nasreen, S. Kobayashi, J. Masuda, 2002 The genetic efjecl oj the apoprotein 
A Vgene on the serum triglyceride level in Japanese. Atherosclerosis, 165(2), pp. 201 -204. 

ABSTRACT 

Opt imal protocol for genotyping APOAS rs662799 polymorphism 
in hoys aged 6 - 1 1 years in Hanoi 

APOAS rs662799 polymorphism is of great interest because it is associated with an increased risk 
of dyslipidemia, hypertension, metabolic syndrome, myocardial infarction and coronary artery disease. 
This association has led to an increased interest in rapid genotyping of APOAS polymorphism for 
population studies. Our study applied the restriction fragment length polymorphism (RFLP) method to 
identify APOAS rs662799 polymorphism in the Vietnamese population. This study optimized the 
genotyping method for APOAS rs662799 polymorphism by examining the enzyme M.sel and it was 
found that of 405 male primary school children in Hanoi, the T/T genotype was most common at 
46.3% and the C/C genotype was least common at 14 2% T and C allele frequency was 66.1% and 
33.9%, respectively. This study found the optimal protocol for genotyping the APOE gene using the 
restriction fragment length polymorphism method in Vietnamese samples. It is necessary to apply this 
method to genotype for APOAS rs662799 polymorphism in large-scale studies in Vietnam. 

Keywords: APOE, rs662799, genotyping, children. 




