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DANH GIA PHUONG PHAP TETRA-PRIMER
ARMS-PCR XAC PINH KIEU GEN SNP THU NGHIEM
TREN rs456168 C>A O BENH NHAN PAlI THAO BPUONG

Lé Diéu Linh', Bui Khac Cwéng?
Nguyén Thi Mai Ly"*

TOM TAT

Muc tiéu: Panh gié phuong phép Tetra-primer ARMS-PCR trong xac dinh kiéu gen cta da hinh don
nucleotide (SNP) rs456168 C>A trén bénh nhén dai thao dwong.

DPo6i twong va phwong phap: Nghién ctu thuc nghiém, str dung phuong phap PCR khuéch dai doan
DNA chtra SNP rs456168 C>A trén 30 mau mau ngudi tir 3 nhom (ngudi khoée manh, bénh nhan dai thao
duong c6 va khéng co roi loan lipid mau), moi nhém 10 nguoi. Giai trinh tw doan khuéch dai bang phuwong
phap Sanger xac dinh kieu gen cia SNP, lam co s& danh gia hiéu qua cda phuong phap Tetra-primer
ARMS-PCR trong xac djnh kiéu gen.

Két qua: San phédm DNA dai 183 bp xuét hién & cé 23 méu cé chira alen C (100%), xac dinh 10/10 méu
mang kiéu gen C/C. San pham DNA dai 166 bp, dédc hiéu voi alen A xuat hién ¢ 16/20 mau (80, 0%), trong
dé, 6 mau dong hop va 10 mau dj hop. C6 1 mau A/A khéng xuat hién band va 3 mau A/C chi xuét hién
band 183 bp. Nhén biét thanh cong alen C trén tat cé cac mau thir nghiém trong diéu kién thi nghiém phan
trng PCR. Déng thoi, chi c6 80% s6 mau khao sat xac dinh chinh xac alen A.

Két luan: Tetra-primer ARMS-PCR la phuwong phap don gian, kinh té va hiéu qua trong xac dinh kiéu gen
SNP, song qua trinh téi wu phan trng coé thé ton thoi gian va gap mét sé khod khan.

Twr khéa: ARMS-PCR, Tetra-primer, rs456168 C>A, gidi trinh tw gen.

ABSTRACT

Objectives: To evaluate the Tetra-primer ARMS-PCR method for genotyping the single nucleotide
polymorphism (SNP) rs456168 C>A in diabetic patients.

Subjects and methods: This experimental study used PCR to amplify the DNA fragment containing
SNP rs456168 C>A from 30 human blood samples divided into three groups (healthy individuals, diabetic
patients with dyslipidemia, and diabetic patients without dyslipidemia), each group comprising 10 subjects.
The amplified products were subjected to Sanger sequencing to define the SNP genotypes, providing a
reference for assessing the accuracy and efficiency of the tetra-primer ARMS-PCR assay.

Results: A 183 bp DNA band corresponding to the C allele was detected in all 23 samples harboring that
allele (100%), correctly identifying 10/10 samples as C/C homozygotes. The 166 bp band specific to the
A allele appeared in 16/20 samples (80.0%), including 6 A/A homozygotes and 10 A/C heterozygotes.
One A/A sample failed to yield any band, and three A/C samples showed only the 183 bp band. Thus,
the C allele was consistently detected in all samples under the optimized PCR conditions, while accurate
identification of the A allele was achieved in 80% of cases.

Conclusions: Tetra-primer ARMS-PCR is a simple, cost-effective, and reliable method for SNP genotyping,
although reaction optimization can be time-consuming and may encounter technical challenges.
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1. DAT VAN BE thé tai mot vi tri nucleotide trong hé gen [1]. Dua

Pa hinh don nucleotide (single nucleotide V&0 viéc thu thap, xac dinh kieu gen cua cac bien
polymorphism - SNP) I& bién thé véi ti 1& Ion hon  the di truyen trén mét sO luvgng 16n ca the, cac
1% trong quan thé, xuat hién do doét bién thay nghién ctru nay sé tim ra cac bién thé nhat dinh
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c6 méi lién hé chat ché véi cac biéu hién cia mot
tinh trang hoac bénh Ii [2]. Trong do, SNP la mét
bién thé quan trong b&i sw don gian va phd bién
clia no trong hé gen. Bang viéc lién két cac tinh
trang phtrc tap v&i mot hoac vai SNP, viéc chan
doan, nghién ctru co ché sinh bénh va céch diéu
tri dwoc don gian héa. Vi vay, xac dinh kiéu gen
ctia SNP nhanh chéng va chinh xac véi s6 lwong
I&n rat quan trong [3].

Tetra-primer ARMS-PCR la phwong phap don
gian, khdng yéu cau cac thlet bi va hoéa chét dat
tién, c6 thé tién hanh véi sbé lwong mau Ion. Day
la phwong phap don gidn nham phan biét hai alen
cla mot SNP qua mét phan (rng PCR. Nguyén
li dwa trén viéc st dung bon moi trong cung mét
phan &ng; trong d6, hai méi ngoai (xudi va nguwoc)
s& nhan biét 2 trinh tw dic hiéu d& khuéch dai
mot doan DNA chira SNP. Boan DNA nay la doan
chung va c6 kich thwée Ion nhat, xuat hién & tat ca
mau néu phan &ng PCR thanh cong. Hai mdi con
lai dac hiéu vai tieng alen, vi mdi mdi cd nucleotide
cubi cung bo sung v&i mét alen khac nhau cua
SNP. M6i méi sé& bat cap véi mét moi ngoai, gidp
khuéch dai cac doan DNA chira alen twong trng va
tao ra cac doan DNA c6 kich thwéc khac nhau. Sau
do, s&n pham ctia phan (rng PCR dwoc phan tach
trén gel Agarose, phéan tich cac doan DNA duoc
tao ra trong phan (ng ctia mdi mau c6 thé nhan
biét dwoc hai alen khac nhau ctia mot SNP [4]. Véi
nguyén li nay, thwc hién tetra-primer ARMS-PCR
véi cac buwdc va vat tw nhw mét phan trng PCR
théng thwo’ng Do do, viéc phat trién va hoan thién
quy trinh st dung phwong phap nay co thé giam
chi phi, thoi gian xac dinh kiéu gen ctia SNP d6
trén mot sb lwong mau Ién.

Trong nghién ctru nay, chung téi danh gia hiéu
qua cua phwong phap Tetra-primer ARMS-PCR
trong phan biét hai alen A va C cia SNP rs456168
trén gen Fat-specific protein 27 (Fsp27). Protein
nay c6 vai trd quan trong trong viéc du trir chat béo
tai cac mé m& va co lién quan dén tinh trang dai
thao duwong (BTD) [5]. Viéc xac dinh mbi lien hé
gitva kidu gen ctia SNP rs456168 c6 thé gop phan
phat trién marker cho bénh nhan BTD. Bén canh
do, viéc phat trién phwong phap xac dinh kiéu gen
ctia SNP nhanh chéng va don gidn sé giup chan
doan nhanh va tién lgi hon. Nghién clru nay st
dung gidi trinh tw Sanger dé xac nhan kiéu gen cta
bénh nhan DTD va danh gia bang cach so sanh
v&i két qua gidi trinh tw Sanger.

2. DOl TUQNG, PHUONG PHAP NGHIEN CU’U
2.1. P6i twong nghién ctru

30 mau mau nguwoi tr 3 nhém, méi nhom 10
nguwoi, gom: nhom ngudi khde manh, nhém bénh
nhan BTD co rdi loan lipid mau va nhom khong roi
loan lipid mau. Thu cac té bao mau va tach DNA
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bang bo kit E.Z.N.A. Blood DNA Mini (Omega,
Bio-Tek, USA).
2.2. Phwong phap nghién ctru

- Tetra-primer ARMS-PCR: nguyén tac thiét ké
moi nhd vao nucleotide cudi cuing & dau 3’ (nhdm
phan biét hai alen ctia SNP). D& tang tinh dic hiéu
cla qua trinh g&n mdi, mét nucleotide & vi tri -2 tir
dau 3’ dwoc chu dich thiét ké sai lam gidm d6 bam
ctia mdi. Nguyén téc lwa chon nucleotide bat cap
sai: néu cap nucleotide & dau 3’ léch nhau manh
(G/A ho&c C/T) sé can mét cap sai yéu hon (C/A
ho&c G/T) hodc nguoc lai [6]. Mot cép bét sai trung
binh (A/A, C/C, G/G ho&c T/T) & dau 3’ sé can mot
cap sai trung binh th& hai. Do d6, ciu tric cla
moi trong nhw sau: 5'-(N)nMNS-3’, trong d6, N 1a
nucleotide dac hiéu v&i trinh tw ndm & dau 3’ cda
SNP; n thwéng khoadng 23-27; M 1a nucleotide bat
cap sai theo nguyén tic néu trén dé tang tinh dic
hiéu ctia mdi; S la nucleotide nhan biét d&c hiéu
v6i mbi alen ctia SNP. Trong thi nghiém nay, thiét
ké bd méi cho phan trng tetra-primer ARMS-PCR
phat trién bdi Ye [7] (theo website http:/primer1.
soton.ac.uk/primer1.html). Trinh tw mdi cho SNP
rs456168 tai bang 1.

Bang 1. Trinh tw primer trong phan tng Tetra-
primer ARMS-PCR phan biét SNP rs456168 C>A

Primer Trinh tw San pham
I e 5-CCCAGCTC
. ACAGCTGGGC
9 TGTGCAACG-3’
5-GAGCCCAG | _san phim
MOI NgUOC | TCAGGAGGGG | churq 599 b
ngoai , 9 p
TGGGGAGGTG-3' | _ Poan chia
Mbi xudi 5-CTGGGGGC | alenA: 166 bp
trong CTTGGGGCTG | -Boanchia
(alen A) GGCTCCAAA-3' |alen C: 183 bp
Mbi nguwoc | 5-CGTACCTCTG
trong TGGTGACCCAG
(alen C) CAGCTGTTG-3’

- Phan &ng PCR: san pham DNA tach t&» mau
mau dwoc nhan |én bang phan #ng PCR chra
Taq 2X PCR master mix (Phusa Genomics), 3%
DMSO, 1-2 uL DNA hé gen va bbn loai primer VoI
ndng d6 cudi cung trong phan (rng lan lwot 1a moi
ngoai xudi: ngoai ngwoc: trong xudi: trong nguwoc =
0,15:0,15:0,25:0,25 uM. Chu trinh nhiét st dung cho
phan &rng tach mach & 95°C trong 5 phut, sau do la
40 vong nhiét, bao gém: 95°C trong 30 giay dé tach
mach; 70°C trong 30 giay dé gén moéi va kéo dai
trong 30 giay 72°C; cudi cung la 5 phut & 72°C dé
hoan thanh bwéc kéo dai. Phan tach s&n phdm PCR
trén gel Agarose 2,5%, nhudém véi RedSafe Nucleic
Acid staining va dién di & 70V trong 2 gio.
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- Gidi trinh tw Sanger: xac nhan tinh chinh xac
ctia phwong phap tetra-primer ARMS-PCR béng
gidi trinh ty Sanger. Khuéch dai doan DNA chira
SNP béng phan rng PCR chira cdp méi dac hiéu
(v6i trinh tw mdi bang 2). M&i phan (rng bao gém
Taq 2X Master Mix (Phusa Genomics), 3% DMSO,
0,4 uM ciia mdi mdi, 2 yL DNA hé gen va nuwéc
dé dat dwoc thé tich 25 L. Téi wu quy trinh nhiét
nham thu san phdm dic hiéu dai 947 bp (5 phat &
94°C dé tach mach, sau d6, 40 vong, mdi vong 60
giay tach mach & 94°C, 60 giay gan méi & 61°C
va 60 giay kéo dai & 72°C; cudi cung la 5 phat kéo
dai & 72°C). Giai trinh tw s&n phdm PCR bang
phwong phap Sanger tai Apical Scientific Sdn. Bhd,
Malaysia.

Bang 2. Trinh tw méi ctia phan (rng PCR dé
khuéch dai doan DNA chira rs456168 C>A

Mbi Trinh tw San pham
- 5-ACTGTGCCAC
CTTCTAAGCC- 3’ 047 b
Nauoe | 5-GTGAGGAGAG P
guc TGAGGCCAAG- 3’

3. KET QUA NGHIEN cUU
3.1. Két qua giai trinh tw Sanger

Hinh 1. Két qué Sanger dai dién cho 3 kiéu gen
khac nhau clia SNP rs456168 C>A.
Bang 3. Két qua giai trinh tw Sanger cua SNP
rs456168 C>A trén cac nhom nghién ctru

“‘ n
il fl | ‘]\‘ \
|\ J

A_L WYY

5

T
/\‘L‘U‘i N \ “‘ r‘ﬂ”j

Kiéu gen CC | CA | AA
Nhoém chirng khde manh 3 5 2
Nhém DTD khong réi loan
PO, 4 5 1
chuyén héa lipid
Nhém BTD c6 roi loan 3 3 4

chuyén héa lipid

Sau khi kiém tra kich thwée, do dic hiéu, lwong
DNA trén gel ctia s&n phdm PCR va giai trinh tw
Sanger, str dung médi xudi (bang 2) trong phan &ng
tdbng hop DNA dé giai trinh tw. K&t qua Sanger
trong 30 mau thir nghiém dai dién cho 3 kiéu gen
(hinh 1), gdm: 10 mau c6 kiéu gen C/C, 7 mau A/A
va 13 méau di hop t& C/A (bang 3).
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3.2. Tetra-primer ARMS-PCR

Két qud phan @ng khuéch dai tetra-primer
ARMS-PCR sau khi tach trén gel (hinh 2). Xac dinh
cac mau trén méi giéng (kiéu gen twong (rng) béng
gidi trinh tyw Sanger. Khuéch dai thanh cdong doan
DNA chung gitra cac mau dai 292 bp & ca 30 mau.
DPoan DNA dai 183 bp va 166 bp |an lwot déc hiéu
cho alen C va alen A.

Kétqusa € C € C A C
Sanger A C A C A C

4

A
-- DPoan chung
292bp

«+— 183 bp (allele C)
<= 166 bp (allele A)

Doan chung

«+—— 183 bp (allele C)

= 166 bp (allele A)

Hinh 2. Hinh &nh dién di sén pham khuéch dai cac
alen clla SNP rs456168 C>A bang phuwong phap
Tetra-primer ARMS-PCR.

Bang 4. Thong ké két qua ctua 2 phwong phap

Sanger va Tetra-primer ARMS-PCR

Phwong Kiéu gen
phap CA cC AA
Sanger 13 10 7
Tetra-primer
ARMS-PCR 10 10 6
Khong xuét hién Xuét hién
Ghi chu band dac hiéu ba,nd nhan
V@i allele A biét allele C

T hinh &nh gel, kiéu gen clia cac mau théng ké
tai bang 4. Két qua nghién ctru cho thay doan 183
bp xuét hién & ca 23 mau cé chira alen C (100%),
trong d6, nhan biét 10/10 m&u mang kiéu gen C/C.
Tuy nhién, mdi nhan biét alen C chwa dac hiéu &
didu kién thi nghiém va tao ra band phu nhd hon
nam gitra 2 band. Poan DNA dai 166 bp, d&c hiéu
véi alen A xuét hién & 16/20 mau (80,0%), 6 mau
ddng hop va 10 mau di hop. Cé 1 mau A/A khéng
xuét hién band nao va cé 3 mau A/C chi xuét hién
band 183 bp.

4. BAN LUAN

Tetra-primer ARMS-PCR la phwong phap don
gian, bién déi tr phwong phap PCR thong thwong
dé nhan biét 2 alen ctia mot SNP trong 1 phan (rng
PCR [4]. Chung t6i da st dung phwong phap nay
dé kiém tra kiéu gene SNP rs456168 C>A trén cac
nhém nghién ciru. Rs456168 C>A ndm trén gen
FSP27, biéu hién manh tai cac mé m& trdng va
nau trong qua trinh tao m& va cé lién quan dén sy
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tich tu m& sai vi tri & bénh nhan béo phi va BDTD.
Nghién ctru mdi lién hé gitra rs456168 C>A va
DTD cd y nghia trong viéc chan doan va tién lwong
bénh BTD. Cac budc thic hién cla phwong phap
tetra-primer ARMS-PCR don gian, tuy nhién, qua
trinh t6i wu hoa diéu kién phan (rng cé thé gap kho
khan. Viéc st dung nhiéu mbi trong mét phan (ng
PCR thwcrng gdp van dé cac m0| canh tranh trong
phan &ng, ddng th&i, nhiét d6 gan mdi ctia cac moi
cling co khac biét [6]. Vi vay, trong qua trinh téi wu
héa, can chua y téi nhitng yéu t6 c6 thé anh huo’ng
dén phan ng, nhw nhiét d néng chay ctia moi,
chét lwong ctia DNA, sw can bang gitra cac thanh
phan phan (rng, d&c biét 13 ti 1& mdi. Ye va cong sw
dé xuét ti 1é mdi ngoai : trong = 1 : 10 dé dat dwoc
do dac hiéu. Khi bat dau qua trinh t6i wu co thé bat
dau voi i 1e nay [6]. Trong thi ngh|em nay, tuy da
tbi wu ti 1& moi, nhwng van chuwa thé dat dwoc sy
d&c hiéu cho san phdm cta mdi trong nhan biét
alen C. Viéc tao san phdm khéng déac hiéu co thé
gay nham Ian trong viéc danh gia két qua khi lam
sb lwong méu lén.

Diém lwu y 13 t6i wu phan (ng va thiét ké mdi
can can nhac dén kich thwdc cia doan DNA
khuéch dai dé thuan tién trong phan tich két qua.
Khi 2 doan DNA dac hiéu cho tirng alen c6 kich
thwéc gan bang nhau (166 va 184 bp) va cé xuét
hién band khoéng d&c hiéu, két qua sé rat khé xac
dinh, nhéat Ia khi lam trén sé lwong mau Ién. Nhw
tat ca cac ki thuat khac, tetra-primer ARMS-PCR
ciing c6 nhivng diém tét va han ché. Du don gian
va tiét kiém chi phi, nhung mét vai nghién ctru da
chi ra, phwong phap nay khong thé ap dung véi
vung DNA chta nhiéu cap nucleotide GC [8], [9]
a novel single nucleotide polymorph|sm (SNP. Vi
vay, can can nhic dén tlnh chét cla doan DNA
chra SNP va cac doan mdi dé tang tinh kha thi
cho phuwong phap. So véi Sanger, phwong phap
nay don gian va tiét kiém chi phi hon, song, do
chinh xac phu thudc nhiéu vao kha ndng téi wu
phan rng PCR.

5. KET LUAN

Nghién clru da danh gia tinh hiéu qua cula
phuwong phap Tetra-primer ARMS-PCR trong viéc
phan biét hai alen ciia SNP rs456168 C>A. Duéi
diéu kién phan ng PCR trong thi nghiém, da
nhan biét thanh cong tat ca alen C trén cac mau
thd nghiém, trong khi chi c6 80% sb mau khao sat
xac dinh chinh xac alen A. Tuy nhién, qué trinh téi
wu phan &ng can duoc tiép tuc thwc hién va co
thé g&dp kho khan. Tetra-primer ARMS-PCR |a mot
phwong phap don glan gia thanh ré va tién loi dé
xac dinh kidu gen ctia cac SNP.

Nghién ctru du’ofc‘ tai tro b&di S& Khoa hoc va
Cong nghé Ha Nai, dé tai 01C-08/04-2020-3.
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