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KHAO SAT PIEM DA HiNH DONrs757110 O’ BENH NHAN
PAI THAO PUONG TiP 2 BANG KY THUAT ARMS-PCR

TOM TAT.

Pat van dé: bai thao derng tlp 2 la mot bénh Iy
man tinh c6 su ddng gop cua yéu to di truyen Mot s6
nghién clru da cho thdy su lién quan gilra dai thao
derng tip 2 va cac diém da hinh dan nucleotide, trong
dé diém da hinh don rs757110 clia gen ABCC8 Giai
trinh tu Sanger la tiéu chudn vang trong viéc xac dinh
diém da hinh dan, tuy nhlen lai ton nhiéu chi phi va
thai gian. Ch|nh vi vay, viéc t|m ra mot phucng phap
vu’a cung cap thong tin chinh xac vUra da don glan dé
ap dung rong rai Ia thuc sy can thlet Muc tiéu: Xay
dLrng quy trinh xac dinh diém da hinh don rs757110
trén bénh nhan dai thdo dudng tip 2 bdng ky thuat
PCR. Doi tugng — Phuong phap nghién ctru:
Ngh|en ctu xay dung quy trinh dudgc thuc hién trén
mau DNA tach tur mau ngoai vi cia 50 bénh nhan dai
thdo dudng tip 2 va 50 ngudi binh thudng. Bién thé
rs757110 dugc xdc dinh bdng phuong phap Tetra-
ARMS PCR két hap vdi gidi trinh tu Sanger. Két qua
Phuang, phap tetra-ARMS PCR derc ('ng dung thanh
cong dé xac dinh kiéu gen cla dlem da hinh rs757110.
Bién thé rs757110 trong dan sé nghlen ctu dat can
béng Hardy- Weinberg V(i p=0,83. Tan suat alen G lan
lugt 1a 0,44 va 0,27 & mau benh va mau ching. DI
liéu phan tich cla chung t6i cho thay kiu gen G/G
lam gia t&ng nguy cd méc bénh DTD tip 2 so V6i kleu
gen T/T (OR=9,67, 95%CI= 1, ,92-48,8, p<0,05). Kiéu
gen T/G lam tdng nguy co mac benh so vai kiéu gen
T/T (OR=3,23, 95%CI=1,11-9,39, p<0 05). Két luan:
V@i trinh tl.r moi va diéu kién phan Lrng nhu da thlet
k€, ching téi da xay dung thanh céng quy trinh xac
dmh diém da hinh dan rs757110 bang phuang phap
tetra-ARMS PCR va cho thay cé mai lien hé gilra bién
thé nay vGi bénh ly dai thao dudng t|p 2.

To khod: dai thdo dudng tip 2,
ABCC8, Tetra-ARMS PCR

SUMMARY
SURVEYING VARIANTS RS757110 IN TYPE

2 DIABETES PATIENTS BY ARMS-PCR

Backaround: Type 2 diabetes is a chronic
disease with genetic predisposition. Several studies
have shown the association between type 2 diabetes
and certain single polymorphisms, including rs757110
of ABCC8 gene. Sanger seqguencing, so far, is the gold
standard for determining single  nucleotide
polymorphism, but it is costly and time consuming.
Therefore, it is necessary to develop a method that
provides accurate information and is simple enough to
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be widely applied. Obiectives: To develop a protocol
to determine sindle nucleotide polvmorphism variants
rs757110 in patients with type 2 diabetes. Methods:
The study was carried out on DNA samples isolated
from the blood of 50 patients with type 2 diabetes and
50 controls. The rs757110 variant was identified by
Tetra-ARMS PCR combined with Sanger sequencing.
Results: Rs757110 was successfully identified by
tetra-ARMS PCR. Rs757110 was in Hardy-Weinberg
equilibrium with p-value = 0,83. The G allele
frequencies were 0,44 and 0,27 in the patient and
control samples, respectively. The G/G genotype
increased the risk of type 2 diabetes compared with
the T/T aenotvype (OR=9,67, 95%CI=1,92-48.8,
p<0,05). The T/G genotype increased the risk of the
disease compared with the T/T genotype (OR=3,23,
95%CI=1,11-9,39, p<0,05). Conclusion: We have
successfully built a procedure to identify the sinale
nucleotide polymorphism variants rs757110 with high
sensitivity and specificity. This variant has been shown
to be associated with tvpe 2 diabetes.

Keywords: type 2 diabetes, rs757110, ABCCS,
Tetra-ARMS PCR

I. DAT VAN DE

béi thdo dudng (PTD) la moét rbi loan
chuyén héa man tinh, déc trung bdi su giam tiét
insulin va dé khang insulin ngoai vi dan dén tinh
trang téng glucose mau. Pai thado dudng thudng
dugc chia ra lam 3 nhom chinh: tip 1, tip 2 va
dai thdo dudng thai ky; trong dé DTD tip 2
chiém 90-95% trong tdng s6 ca mac (1). Ti 1é
mac bénh DTD trén toan cau dang gia téng
nhanh chéng, va nam 2019 Lién Doan Dai Thao
Pudng Qudc T€ (IDF) da udc tinh c6 khoang 463
triéu ngudi trén thé gigi mac DTD & dd tudi tir
20 trd |én, tao ra ganh nang vé siic khoe va kinh
té cho xa hdi (2).

Cac nghién cru da cho thdy nguy cd mac
DTD tip 2 dugc quyét dinh bdi nhiéu gen, trong
dd co ABCC8 (3). Gen ABCC8 la mdot gen cau tao
nén kénh van chuyén kali phu thudc ATP cua té
bao B tuy, déng vai trd0 quan trong trong viéc
phong thich insulin. Tinh da hinh clla gen ABCC8
vé sy lién quan véi kha ndng mac BTD tip 2 da
dugc chirng minh qua nhiéu nghién cu, do lam
giam doé nhay cua kénh Kali d6i véi ATP, tir dé
rc ché viéc bai tiét insulin tir t€ bao B tuy (4).
Trong s& cac bién thé da dugc nghién clru cla
gen ABCCS8, rs757110 da dugc nghién clru rong
rdi & cac nudc chau A nhu An Do, Trung Qudc,
Nhat Ban va ghi nhan rdng cd su tugng quan
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gilta diém da hinh dan ndy vdi nguy c6 méc BTD
tip 2. Cho dén nay, c6 nhiéu phuong phap dé
phat hién bién thé, trong do, giai trinh tu chuoi
DNA van la tiéu chudn vang. Tuy nhién phudng
phap nay cd nhiéu diém han ché 1a chi phi cao va
thdi gian trd két qua cham. P& khdc phuc céc
nhugc diém nay, nhdm nghién clu st dung
phuong phap Tetra-ARMS PCR dé phét hién bién
thé rs757110 véi chi phi thdp hon, thdi gian tra
két qua nhanh hon nhung van dam bao do chinh
xac. Nghién c(ru nay dugc thuc hién véi muc tiéu
xdy dung quy trinh xac dinh diém da hinh don
rs757110 trén bénh nhan DTD tip 2, tir dé Ung
dung phan tich maéi lién hé gilta rs757110 va
nguy cé mac DTD tip 2 tai Viét Nam.

Il. DOI TUONG VA PHUONG PHAP NGHIEN CUU

Thiét ké nghién ciru: Nghién ciru mo ta
cat ngang y

Poi tugng nghién ciru: Thu thap 50 mau
mau cla bénh nhan mac dai thao dudng tip 2 va
50 ngudi khdong mac dai thdo dudng dén kham
tai bénh vién Dai hoc Y Dugc tir thang 04/2020
dén 04/2021 dé xac dinh bién thé rs757110 trén
gen ABCC8 bdng phucng phap Tetra-ARMS PCR.
D6i tugng dudgc chon vao nghién cifu chia thanh
2 nhém: nhom bénh va nhom chdng. Nhém
bénh bao gém cac bénh nhan dugc chan doan
xac dinh DTD tip 2 theo tiéu chuan cua Hiép Hoi
Dai Thao Pudng Hoa Ky 2019; nhom ching la
nhitng nguGi kham suic khoe dinh ki va khong
mac BTD type 2. Tiéu chuan loai trir clia ca 2
nhém la nhitng ngudi khong dong y tham gia
nghién ctru. Tat cad dbi tuogng nghién clu dugc
I&y 2ml mau tinh mach, chdng déng bang EDTA
va van chuyén dam bao an toan sinh hoc dén
Trung tam Y Sinh hoc phan tur - Dai hoc Y Dugc
Thanh ph6 H6 Chi Minh. Mau mau dugc luu trit &
4°C khong qua 24h, DNA dudc tach chiét bang
b6 Thermo Scientific GeneJET Whole Blood
Genomic DNA purification Mini kit (Thermo
Scientific) theo hudng dan cla nha san xudt.
DNA sau tach chiét dugc kiém tra bdng may
Nanodrop™ (Thermo Scientific) d& xac dinh ndng
do va do tinh sach.

Khuéch dai_ phdan doan gen mang
rs757110: 20 mau dugc chon ngau nhién dé
xac dinh trinh tu bién thé bang phuang phap giai
trinh tu Sanger. Phan doan gen muc tiéu sé dugc
khuéch dai bang PCR véi cdp moi gdm moi xudi
F: 5-AACTGGATGGTGAGGAACCT-3’; m0i ngugc
R: 5-AGGAGACTGCGATGTCTGAA-3". Chu ki nhiét
cho phan (rng PCR: giai doan bién tinh 98°C 3
phit, I3p lai 30 chu ki (bién tinh 980C 15 gidy,

gan mdi 60°C, 20 gidy, kéo dai 72°C, 40 giay),
dam bao san pham dugc kéo dai 72°C trong 2
phit. Sau d8, san phdm PCR dudc kiém tra bang
dién di trén gel agarose 2% va kich thudc band
mong mudn la 522bp.

Tién hanh tinh sach san phdm PCR bang
Exo-Alp PCR Cleanup Mix. San phdm PCR tinh
khiét c6 thé dugc sir dung truc tiép dé giai trinh
tu Sanger. San pham sau khi dugc tua va bién
tinh dugc nap vao dia 96 giéng dé chay giai trinh
tr gen dién di mao quan bang hé thdng ABI
3500 (Applied Biosystems, Thermo Scientific).

Tetra-ARMS PCR xac dinh ki€u gen

Cac mau da biét ki€u gen tUr két qua giai
trinh tu Sanger dugc dung lam chng duong cho
quy trinh Tetra-ARMS PCR. Cac moi dudc thiét ké
c6 trinh tu’ nhu bang 1, nhiét d6 bat cap va ti 1é
4 mdi F/T-R/WT-F/R dudc diéu chinh nhdm dat
dudc san pham khuéch dai ddc hiéu va cac band
dién di tucng (ng tirng ki€u gen cé d6 sang déu
nhau. Chu ki nhiét cho phan 'ng Tetra-ARMS
PCR nhu sau: giai doan bién tinh 98°C 3 phut,
1ap lai 30 chu ki (bién tinh 98°C 15 gidy, gan moi
600C, 20 gidy, kéo dai 729C, 40 gidy), 6n dinh &
72°C trong 2 phut.

Bang 1: Trinh tu’ moi thiét ké cho phan

ung Tetra-ARMS PCR
Tilé

Tén moi Trinh tu moi
moi

rs7110-F |5-AACTGGATGGTGAGGAACCT-3'| 1

r571F1{0'T' 5-CTGACCTTCTGTCCAGGAGA-3'| 3

"ST110 |5 GCACGTCAATGCCCTCATCG-3'| 1

rs7110-R |5’-AGGAGACTGCGATGTCTGAA-3'| 0,5

San phdm PCR sau dé dugc dién di trén gel
agarose 2%. Chiéu dai san phdm PCR cho mdi
F/R la 522 bp, F/T-R la 390 bp, WT-F/R la 172
bp. Mau c6 ki€u gen G/G s& xudt hién band 552
+ 172 bp; mau T/T la 522 + 390 bp; mau T/G la
522 + 390 + 172 bp trén két qua dién di.

Y difc cua nghién ciru: Nghién clu da
dugc dudgc chap thuan bdi HOi dong dao dic
trong nghién clitu Y sinh hoc - Bai hoc Y Dugc
Thanh ph& H8 Chi Minh (s& 350/HDDD-DHYD).

Phan tich théng ké. Tan s6 kiéu gen dugc
danh gid can bang Hardy-Weinberg (HWE) bang
cach sir dung phép kiém Chi binh phuong vé mirc
d6é phu hgp va so sanh su khac biét cd y nghia
gitta nhom bénh va nhém ching. Céng cu web
SNPstats dudc st dung dé kiém tra mdi tuong
quan gitfa rs757110 trén gen ABCC8 va bénh dai
thdo dudng tip 2. Tat ca cac phan tich cho két
qua co y nghia thong ké khi tri s6 p < 0,05.
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IIl. KET QUA NGHIEN cU'U i

K&t qua giai trinh tu Sanger. Cac mau
dung lam ching duang sau khi da xac dinh dugc
ki€u gen béng pergng phap giai trinh tu Sanger.
Trong 20 mau ngau nhién dugc giai xac dinh
dugc 3 kleu gen G/G, T/G va T/T; trong do co
2/20 mau co kiéu gen G/G, 7/20 mau cb kiéu
gen T/G va 11/20 mau T/T (Hinh 1)
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Hmh 1 : Ket qua glal trlnh tu’Sanger cho 3
kiéu gen G/G, T/G, T/T

Két qua téi uu quy trinh tetra-ARMS
PCR. Phan Ung tetra-ARMS PCR dung 4 mbi
trong cung moét phan ’ng PCR nén sé c¢é su’ canh
tranh gilra cac moi. Vi vay, viéc xac dinh nhiét do
bat cdp modi va ty Ié mdi trong phan (*'ng nay la
diéu v6 clng quan trong. Pau tién cac cdp moi
don cla t6 hop 4 mdi sé dudc chay PCR dé xac
dinh nhiét d6 bat cdp mdi phu hdp cho té hap, &
day nhiét do bat cdp t6i uu dugc chon la 60°C.
Ti€p theo, phan Ung tetra-ARMS PCR dudc tién
hanh t8i uu ndéng d6 moi tai nhiét d6 gan moi
60°C. Sau khi khao sat cac ti I&é moi cho két qua
ti 16 moi rs7110F/T-R/WT-R/R vdi ti & tuong ’ng

theo th(r tu 1/3/1/0,5 cho két qua cac band ding
theo kich thudc da thiét k€ ban dau véi mau
duong mang ki€u gen G/G cd 2 band 552 + 172
bp, chiing duang c6 kiéu gen T/G chfa 3 band
522 + 390 + 172 bp va chitng dudng cd kiéu
gen T/T chira 2 band 522 + 390 bp (Hinh 2).

Alen GT

rs 757110

Hinh 2: Két qua toi uu phan ung tetra-ARMS PCR
Vdi ti 1€ moi rs7110F/T-R/WT-R/R Vdi i 1€ tuong
ung theo thir tu' 1/3/1/0.5 trén 3 mau chuhg
duong di duoc xac dinh bang gidi trinh tu’ Sanger

Két qua khao sat ty Ié kleu gen
rs757110 trén mau bénh va mau chl.rng
Sau khi da t6i uu quy trinh tetra-ARMS xac dinh
diém da hinh don rs757110, chung t6i ap dung
cho 80 mau con lai. K&t qua cu thé thu dudc nhu
trong Bang 2:

Bang 2: Két qua khao sét kiéu gen/alen trén 100 miu

Tan suat kiéu gen
rs757110 Tong s6 Nhom bénh Nhom chirng p-value
T 129 (64%) 56 (56%) 73 (73%)
Kieu alen G 71 (36%) 44 (44%) 27 (27%) P<0,02
G/G 13 (13%) 10 (20%) 3 (6%)
Kigu gen T/G 45 (45%) 24 (48%) 21 (42%) P<0,05
/T 42 (42%) 16 (32%) 26 (52%)

Kiém dinh HWE cho bién thé nay & dan s6
nghién citu c6 tan suat alen G lan lugt la 0,44 va
0,27, tan suat alen T la 0,56 va 0,73 & mau bénh
va mau chiing (p=0,83). Ty I1& kiéu gen T/T
chiém uu thé véi 42%, ti€p dén ki€u gen T/G la

45% va kiéu gen G/G chiém 13% trong 100 mau
bénh va chitng dugc khao sat. O mdi nhdm bénh
va nhdm ching, ti 18 ki€u gen T/G nhu nhau
nhung ti 1& 2 kiéu gen ddng hop G/G va T/T cb

su’ khac biét cé y nghia théng ké. Ti I€ alen T troi
han & ca nhom bénh va nhom chiing, ti 1€ alen G
G nhém bénh (44%) cao hon & nhém chirng
(27%). Dt liéu phan tich cla chung t6i cho thady
kifu gen G/G lam gia tdng nguy cd méc bénh
DTD tip 2 so vdi ki€u gen T/T (OR=9,67,
95%CI=1,92-48,8, p<0,05). Kiéu gen T/G lam
tdng nguy cd mdc bénh so vdi ki€u gen T/T
(OR=3,23, 95%CI=1,11-9,39, p<0,05) (Bang 3)

Bang 3: Ty Ié kiéu gen cua rs757110 va méi lién quan vdi nguy co mac dai thdo duong

tip 2
Mo hinh Kiéu gen | Nhdm bénh | Nhém chirng OR (95% CI) P-value
Pong troi T/T 16 (32%) 26 (52%) 1 p<0,02
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1/G 24 (48%) 21 (42%) | 3,23 (1,11-9,39)
G/G 10 (20%) 3(6%) 9,67 (1,92-48,8)
Troi T/gg/G ég 833?3 32 8333 4,07 (1,4%6-1 1,32) p<0,01
an e 1000k | 3wy |as3(iisaiie| P00
Cong hdp T/EE/G 7 853?3 5 @5332’3 1,76 (0,170-4,40) 0,22

IV. BAN LUAN

bai thao dudng la mét trong nhitng nguyén
nhan phd bién gay tan tat va tir vong sm & hau
hét cac qubc gia va la nguyén nhan hang dau
gay mu loa, bénh tim mach, suy than va loét
chan dan dén doan chi.

Tai Viét Nam, nam 2021, ty |é hién mac dai
thdo dudng & ngudi trudng thanh khoang gan 5
triéu ngudi. Trong dd, sd da dudc chan doan chi
chiém khoang 35% va s6 dang dugc quan ly,
diéu tri tai cac cd s@ y t€ chiém 23,3%. Theo du
bédo, s6 mac dai thdo dudng cua Viét Nam ciling
nhu toan thé gidi sé ti€p tuc tang nhanh trong
nhitng ndm t&i. Nhiéu nghién clu vé khuynh
hudng di truyén ghi nhan rdng mot s6 gen va
diém da hinh daon (SNP) c6 lién quan dén nguy
cd méc bénh dai thdo dudng tip 2 & ngudi chau
A, ma cu thé€ 1a ngudi Kinh Viét Nam (5).

Nghién clru clia ching tbi cho thdy rang
phuong phap Tetra-ARMS PCR gilp phat hién
bién thé vai dd chinh xac cao, chi phi thap, va
thGi gian it hon rat nhiéu so véi phuang phap
giadi trinh tu Sanger. Trong nghién clfu cla tac
gid Ehnert S va cong su, d0 chinh xac cua
phugng phap Tetra-ARMS PCR trong viéc xac
dinh bién thé 1a 100% (6). K&t qua tuong tu
cling dugc ghi nhan bai nhitng nghién ciru khac
(7, 8) du cac nghién ctru nay ap dung khong
cung ddi tugng véi ching t6i. Trong nghién cliu
trén 100 mau bénh va chdng cla chdng to6i da
xac dinh ¢ moi liéen hé gilra tinh da hinh
rs757110 trén gen ABCC8 va nguy cc véi bénh
dai thao dudng tip 2. Tuy nhién, van can c6 cac
nghién cfu véi ¢ mau 18n hon dé xac dinh chinh
xac mdi lién quan nay va vai trd cla bién thé
rs757110 nhu la mot yéu t6 nguy cg di truyén
cla bénh DTD tip 2 & quan thé ngudi Viét Nam.

V. KET LUAN i

Qua thuc nghiém trén 100 mau DNA, nhom
nghién clru da thiét 1ap thanh cong quy trinh xac
dinh diém da hinh don rs757110 vdi chi phi thédp
hon, ti€t kiém thgi gian hon nhung van nhan

dugc két qua chinh xac tuong (ng ting kiéu
gen. Chang t6i mong rang két qua nghién clu
nay sé 1a cd s dé thuc hién cac nghién ciu tim
mdi lién quan gilta rs757110 va dai thao dudng
tip 2 vGi ¢ mau Ién tai Viét Nam, tir do gitp xac
dinh cu thé hon vai trd cla yéu t6 di truyén
trong bénh ly nay.
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