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XAY DUNG QUY TRINH PCR DA MOI PHAN TiCH KIEU GEN
CUA PA HINH rs1501299 GEN ADIPOQ O NGU'O'l VIET NAM
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TOM TAT

Muc tiéu: Nghién ciru nay nham xay dwng quy trinh PCR da mdi dé phan tich kiéu gen cla
rs1501299 trén gen ADIPQ & nguoi Viét Nam. Déi twong va phwong phap: Cac mau ADN
ngudi Viét Nam dwoc siv dung lam mau thir nghiém. S& dung cac phan mém tin sinh thiét ké 4
modi theo nguyén ly clia ky thuat CTPP (contronting two-pair primers) dé& dwa vao trong mét
phdn ng PCR. Téi wu héa nhiét do bat cap dé xac dinh chu trinh nhiét thich hop. S&r dung
phwong phap giéi trinh tw gen Sanger dé kiém chirng két qua cta quy trinh. Két qua: Xay dwng
thanh céng quy trinh PCR v&i 4 mdi cho cung mét phan ng dé phat hién kiéu gen cua
rs1501299 v&i két qua nhanh va chinh xac. Két luan: Két qua nghién ciru nay cé thé st dung
trén quy moé Ién hon dé xac dinh ty & kiéu gen va phan tich méi lién quan gita da hinh
rs1501299 trén gen ADIPOQ v&i hdi chirng chuyén héa & nguwdi Viét Nam.

* Tir khéa: rs1501299, gen ADIPOQ, CTPP-PCR.

A Multiplex PCR Assay for Genotyping ADIPOQ Rs1501299
Polymorphism in Vietnamese People

Summary

Objectives: To develop a multiplex PCR assay for the detection of rs1501299 polymorphism
in Vietnamese people. Subjects and methods: DNA samples from a group of Vietnamese
people were used to evaluate this assay. Some bioinformatics software was used to design four
primers for a multiplex PCR. The optimal melting temperature of primers was identified in proper
thermal cycling. The Sanger sequencing method was used to confirm the results of this assay.
Results: The multiplex PCR protocol with four primers successfully identified ADIPOQ
rs1501299 polymorphism rapidly and accurately. Conclusion: The multiplex PCR protocol
should be applied to genotyping rs1501299 polymorphism in a large population to investigate
the association between this polymorphism and metabolic syndrome in the Vietnamese people.

* Keywords: rs1501299; ADIPOQ gene; CTPP-PCR.
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DAT VAN BE

Hoi chirng chuyén héa (HCCH) duwoc
hinh thanh do sw twong tac qua lai gitra
yéu tb di truyén va céc yéu tb maéi trwong
[10]. Tai Viéet Nam da c6 mét sb nghién
clu vé céc yéu td méi trwong lién quan
dén HCCH [1, 2, 3], tuy nhién, con thiéu
cac nghién ctru vé gen lién quan dén hoi
chirng nay. Gen ADIPOQ ma héa téng
hop adiponectin, day la hocmone lién quan
t6i qua trinh diéu hoa chuyén héa glucose,
lipid va kiém soat nang lwong, dong thoi
n6é dwoc coi la hocmone “chia khoa” lién
quan dén HCCH [9]. Pa hinh don nucleotid
(SNP - single nucleotid polymophism)
rs1501299 ndm trén doan intron 3 thudc
gen ADIPOQ, bién dbi alen G thanh alen
T. SNP nay lién quan dén trinh trang giam
néng d6 hocmone adiponectin trong mau,
tr d6 tdc dong lén co ché hinh thanh
HCCH [8]. Nhiéu nghién clru trén céc
quan thé khac nhau da tim ra mdi lién
quan gitra rs1501299 véi HCCH [4, 6].
Tuy nhién, ty 1& kiéu gen ciing nhu sw
anh huwéng cta SNP nay dén HCCH la
khéng giébng nhau & cac quan thé.

X&c dinh kiéu gen cta SNP la buwéc
quan trong khi thwc hién nghién ctu tim
hiéu vai trd yéu t6 gen hay sy twong tac
gen va méi trwdng trong co ché hinh
thanh bénh. Tuy nhién, v&i nhirng loai
hinh nghién ctru nay thwdong doi hdi c&
mau lon. Do d6, phwong phap phan tich
kiéu gen ctia SNP dwoc lwa chon thuéng
yéu cau: nhanh, chinh xac, gia thanh phu
hop. Hai trong sb cac phwong phap do la:
AS-PCR (Allen specific polymerase chain
reaction) va RFLP-PCR (Restriction
fragment length polymorphism - polymerase
chain reaction). Tuy vay, khi tién hanh 2
phwong phap van can nhiéu thdi gian va
tbn kém vat tw tiéu hao do phai thyc hién
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2 phdn ng PCR (AS-PCR) hodc can
dién di 2 14n (RFLP-PCR). Do d6, ching
t6i tién hanh: X4y dwng quy trinh PCR da
moi dé xac dinh kiéu gen cua rs1501299
trén gen ADIPQ théng qua thwc hién 1
phén tng PCR va 1 Ian dién di.

POl TUONG VA PHUONG PHAP
NGHIEN CUU

1. D6i twong nghién ciru

M&u ADN sl dung trong nghién ctu
nay dwoc tach chiét tir mau toan phan
badng bd kit Wizard® Genomic ADN
Purification (hang Promega, Hoa Ky) tw
15 nguoi, dan téc Kinh, do tudi 40 - 64,
sinh séng tai tinh Ha Nam. Nghién ctu
nay 1a mét phan cha dé tai “Nghién ctu
thuan tap 5 nam vé bénh dai thao dudng
va hoi chirng chuyén hda & nguoi Viét
Nam: Vai trd yéu t6 16i séng va di truyén”.
Dé tai da dwoc Hoi ddng Y dirc Vién Ve
sinh Dich té Trung wong théng qua VOi
Quyét dinh sb IRB-VN01057-34/2016.
Sau khi tach chiét, ca&c mau ADN dwoc
bdo quan & ti am 20°C tai trong phong
thi nghiém trwéc khi dwoc st dung vao
nghién ctu nay.

2. Phwong phap nghién ciru

* Thiét ké moi:

Trinh ty gen ADIPOQ va da hinh
rs1501299 dwoc ldy tir trang web cla
Trung tdm Thoéng tin Céng nghé Sinh hoc
cta Hoa Ky (NCBI). Cac mdi dwoc thiét
ké dwa trén trinh tw soi dwong (chiéu 5'-
3’) theo theo nguyén ly ky thuat CTPP vé&i
4 mdi (cap vong ngoai: F va R, cap vong
trong Ft va Rg ) [5]. Dé tang tinh dac hiéu
ctia cap mdi vong trong, chang téi thiét ké
1 sai léch nucleotit tai vi tri ngay sat
nucleotit dau tién & dau 3’ cia 2 mdi vong
trong (Ft va Rg) [7]. Cac mdi dwoc kiém
tra tinh dac hiéu, va cac dac tinh cia mbi
bang phan mém thiét ké truc tuyén
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Primer-BLAST, OligoAnalyzer trwéc khi

gli tong hop tai cong ty IDT (Hoa Ky).

Trinh tw cac mdi nhw sau:
F:5-CTGTTCTACTGCTATTAGCTC-3;;
R:5-CTGTTCTACTGCTATTAGC TC-3;
Ft: 5-TACACTGATATAAACTATATGAAAT-3;

Rg: 5-AGGCCTTAGTTAATAAT GAATAC-3.
V&i cac moi trén, tuy vao kiéu gen cla
rs1501299, phan ng PCR sé tao ra cac
san phadm khuéch dai véi kich thuwéc:
463, 282 va 228 bp twong &¥ng voi cac
cap moi: F-R, F-Rg va Ft-R.

* Téi wu héa phén irng PCR da méi:

Cac mau ADN duwoc do ndng do va
xac dinh dd tinh sach trén may ND2000
(Thermo Scientific, Hoa Ky). Néng d6 cac
mau ADN dwa vao phan ng dwoc pha
lodng & néng d6 16-20 ng/ul, ty 1& ndng
do & buwdc séng 260 va 280 cac mau
ADN déu dat tv 1,8 - 2,0. Téng thé tich
phan ¢ng PCR la 6,5ul gébm 1,3ul nwéc
tinh khiét (UltraPure Distilled Water,
Invitrogen); 2,5ul GoTag Green master
Mix 2x (hang Promga, Hoa Ky); 1,75l
cho méi mdi: R, F, Ft, Rg va 2ul ADN

mau. Chon 3 mau ADN dé thwc hién téi
wu héa nhiét d6 bét cap. Phan ¢ng PCR
dwoc thye hién trén may Veriti™ 96-Well
Thermal Cycler (hang Applied Biosystems,
Hoa Ky). Chu trinh nhiét: giai doan bién
tinh & 94°C trong 3 phut, tiép theo 1a 35
chu ky v&i 94°C trong 30 gidy; nhiét do
cap duwoc cai dat & 4 dai nhiét dg: 52, 53,
54, 55°C trong 40 giay; 72°C trong 40
gidy, giai doan kéo dai & nhiét d6 72°C
trong 8 phat. Thei gian giai doan béat cap
dwoc cai dat la 30 va 40 giay véi chu
trinh nhiét nhw trén dé téi wu thoi gian bét
cadp cla phan ng. Panh gia két qua
phan bang dién di san phdm khuéch dai
trén thach agarose 2,0% & 100 volt trong
30 phut, dém TBE 0,5X.

* Giai trinh tw gen theo phwong phap
Sanger:

Lwa chon 3 mau ADN cé 3 kiéu gen
khac nhau: GG, GT va TT dwgc xac dinh
bang quy trinh PCR da méi trén gri Cong
ty Genlab, Viét Nam dé giai trinh tw gen
theo phwong phap Sanger. Két qua giai
trinh tw dwoc so sanh véi két qua cta quy
trinh theo phwong phap PCR-CTPP.

KET QUA VA BAN LUAN
15 mau ADN nguoi st dung trong nghién ctru nay dwoc danh s6 tir 1 - 15. 3 mau
s6 10, 11, 13 dwoc chon q@ thg’c hién toi wu tim nhiét dé va thoi gian bét cap thich hop
cho phan vng PCR da moi. Két qua cho thay phan tng cé thoi gian bat cap thich hop

la 40 giay.
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Hinh 1: Két qua ti wu hoa nhiét d6 bat cap cta phan trng PCR da moi.

Ghi chd: Hang trén 1a sé the tw giéng. Hang dudi I ki hiéu tén mau: 10,11,13,
chirng 4m la H,O, M la thang Maker 100 bp. Giéng 1,2,3 c6 nhiét d6 bat cap 52°C;
giéng 5,6,7 c6 nhiét d bat cap 53°C; giéng 10,11,12 c6 nhiét do bat cap 54°C; giéng
14,15,16, c6 nhiét do bat cap 55°C
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Hinh 2 cho thay v&i chu trinh nhiét nhw mé ta & trén tai nhiét d6 bat cap 52°C phan
&ng PCR da mbi cho két qua 3 bang 463bp, 282bp va 228bp rd nhat. S& dung chu
trinh nhiét va nhiét 6 bat cap nay tién hanh xac dinh kiéu gen rs1501299 cho 15 mau
ADN.

1 2 E] 4 5 6 7 8
1 7 3 4 5 6 i 8
GG GG GG GG GG GT GT GT

— — — — — — ———

Hinh 2: Két quéa kiéu gen rs 1501299 bang phwong phap PCR da mbi.

Ghi chu: Hang trén la sé thi tw giéng. Hang dwdi la ki hiéu tén méu tr 1 - 15; M la
thang Maker 100 bp; chirng 4m la H,O. Kiéu gen GG c6 2 bang 463bp va 282bp; kiéu
gen GT c6 3 bang: 463bp ,282bp va 228bp; Kiéu gen TT c6 2 bang 463bp va 228bp.

Hinh 3 cho thay két qua kiéu gen da hinh rs1501299 ctia 15 m&u ADN, c6 9 mau c6
kiéu gen GG (1,2, 3,4, 5,9, 10, 12, 15), 4 mau c6 kiéu gen GT (6, 7, 8, 11) 2 mau c6
kiéu gen TT (13, 14). Chirng &m nwéc khoéng ¢ san pham khuéch dai.

Dé kiém ching két qua cta quy trinh nay, ching t6i chon cac mau 10, 11 va 13 dé
thwe hién giai trinh tw gen theo phwong phap Sanger.

rs1501299
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Hinh 3: Két quéa gidi trinh tw gen 3 mau 10, 11 va 13.
Mau 10: kiéu gen GG, mau 11: kiéu gen GT, m4u 13: kibu gen TT

Két qua giai trinh tw gen cho thay kiéu gen cta da hinh rs1501299 3 mau 10, 11 va
13 trung v&i két qué phan tich kiéu gen bang quy trinh PCR da méi cta ching téi.
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Trong thdi gian gan day, cé nhiéu
phwong phép ky thuat dé xac dinh kiéu
gen cua SNP nhu: AS-PCR, RLFP-PCR,
phwong phap Tagman, gen chip va giai
trinh tw gen. Mdi phwong phap déu co
nhitng wu nhwoc diém. Trong khi AS-
PCR va RFLP-PCR la nhirng phwong
phap xac dinh kiéu gen thworng dwoc ap
dung & nhiéu phong thi nghiém vi ching
cho két qua chinh xac va khéng dodi hoi
nhiéu thiét bi dat tién. Tuy nhién, ca 2
phwong phap nay déu tén nhiéu thoi gian
va s dung nhiéu vat ty tiéu hao vi voi
AS-PCR thi can phai thuc hién song song
2 phan ng PCR, RFLP-PCR can phai
thwc hién 2 lan dién di. Phwong phap
Tagman doi hdi can 2 probes dé xac dinh
s6 lwong san pham PCR dac hiéu trong
qua trinh thwc hién phan &ng, co6 do
chinh xac cao nhwng can cé vat lieu va
thiét bj dat tién. Phwong phap gen chip c6
gia thanh cao, hon nira thwong duoc ap
dung khi tién hanh thwc hién xac dinh
kiéu gen véi sé lwgng lén SNP. Phuong
phap giai trinh tw gen dwoc coi la tiéu
chuén vang cho viéc xac dinh kiéu gen vi
chung cé dé tin cay va chinh xac cao, tuy
nhién, ky thuat nay cling tbn nhiéu thoi
gian. Ngoai ra, dé thuc hién dwoc ky
thuat nay doi hoéi c6 nhan vién co kinh
nghiém va dwoc hudn luyén, hon niva
trang thiét bi va vat tw tiéu hao thwong c6
gia thanh cao. Do vay, sé rat khé khan khi
ap dung ky thuat nay rong rai & cac phong
thi nghiém.

Phwong phap ky thuat PCR da moéi
theo nguyén ly CTPP khéng doi hoi trang
thiét bi phirc tap nén cé thé trién khai
dwoc tai nhiéu phong thi nghiém sinh hoc
phan t&r. Ngoai ra, ky thuat nay chi can st
dung 1 phan &ng PCR va 1 lan dién di

twong tw nhw ky thuat PCR thwdng quy
gilp giam thoi gian va gia thanh khi thuc
hién. Mat khac, trong qua trinh thyc dién
di ludn xuét hién bang vong ngoai (463
bp), bang nay co6 vai trdo nhw nhw ching
ndi chan cta phan rng. Khi nhan dinh két
qua, néu mét phan &ng khéng c6 bang
vong ngoai thi can dwoc xem xét lai.

Két qua gidi trinh tw gen 3 mau ADN
trung véi két qua xac dinh kiéu gen
rs1501299 theo phwong phap clta chung
t6i, diéu d6 chirng té quy trinh PCR da
modi nay cho két qua dang tin cay.

KET LUAN

Nghién ctru nay da thiét ké thanh cong
quy trinh PCR da mbi dé xac dinh kiéu gen
clia da hinh rs1501299 trén gen ADIPOQ.
Quy trinh thwc hién don gian, khong yéu
cau thiét bi dat tién, cho két qua nhanh va
chinh xac. Két qua cla nghién ctru c6 thé
ap dung trén quy mé c& mau Ién hon dé
phan tich kiéu gen va danh gia médi quan
hé gitra rs1501299 véi HCCH.
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