VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 37, No. 4 (2021) 54-61

" KHOA HOC

VNU Journal of Science: Medical and Pharmaceutical Sciences

Journal homepage: https:/js.vnu.edu.vn/MPS

Original Article

Four Variations Detected in 3 Genes Related
to Thrombophilia by Multiplex ARMS — PCR

Tran Thi Quynh Trang, Nguyen Thuy Ngan, Nguyen Thi Than,
Pham The Tung, Vo Thi Thuong Lan”

VNU University of Science, 334 Nguyen Trai, Thanh Xuan, Hanoi, Vietnam

Received 03 May 2021
Revised 03 June 2021; Accepted 27 August 2021

Abstract: Thrombophilia is a condition that may cause venous obstruction, leading to serious
illnesses such as stroke, respiratory failure, and even death. This condition is hereditary or related to
the immune system. Inherited thrombophilia is screened by analysing genetic variants (allele). In
this study, we analyse 4 variations in 3 genes, which occur at high variable frequency, namely
Methytetrahydrofolate Reductase (MTHFR C677T, MTHFR A1298C), Factor V Leiden (FVL
C1691T) and Plasminogen Activator Inhibitor 1 (PAI-1 5G/4G), using allele-specific polymerase
chain reaction (ARMS-PCR). The primers were designed using FastPCR program and PCR
conditions were optimized to identify 8 alleles of 4 variants through 3 multiplex ARMS - PCR
reactions. The accuracy of the ARMS - PCR results was confirmed by Sanger sequencing and the
real time PCR commercial kit (SNP). Mastering the allele specific PCR technique contributes to the
survey of genetic variations in the Vietnamese population in order to screen and treat thrombophilia-
related diseases.
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Phat hién 4 bién thé trén 3 gen PAI1, MTHFR, FVL lién quan
chirng tdng dong mau thrombophilia bang k¥ thuat ARMS —

PCR da moi
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Pham Thé Tung, V5 Thi Thuong Lan”

Truong Dai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha Noi,
334 Nguyé~n Trai, Thanh Xudn, Ha Noi, Viét Nam

Nhan ngay 03 thang 5 ndm 2021
Chinh stra ngay 06 thang 6 nam 20201 Chéap nhan ding ngay 27 thadng 8 nam 2021

Tém tat: Ching ting dong mau thrombophilia 1a cac rdi loan tao huyét khdi, c6 thé gay tic tinh
mach dan t&i bénh nguy hiém nhu tai bién, dot quy, tham chi tir vong. Bén canh cic nguyén nhan
lién quan dén chuyén hoa, bién thé di truyén ciing c6 tac dong dén biéu hién ctia bénh. Vi vay, sang
loc thrombophilia di truyén thong qua phan tich cac bién thé cua gen (cu thé 1 allen) dugc quan tim
trong cac xet nghiém nham sang loc yéu t6 c6 nguy co cao gy ting dong mau. Hién nay da c6 it
nhét 12 bién thé 6 7 gen duoc xac dinh boi cac bo kit thuong mai. Trong nghi€n ctru nay, ching toi
str dung ki thuét khuéch dai dic hiu allen (ARMS — PCR) dé phan tich 4 bién thé & 3 gen c6 tan sd
bién ddi cao 1a Methylenetetrahydrofolate reductase (MTHFR C677T va MTHFR A1298C), Factor
V Leiden (FVL C1691T) va Plasminogen activator inhibitor-1 (PAI-1 4G/5G). Két qua cho thy ca
8 allen ctia 4 bién thé dwoc phat hién rd rang trong 3 phan tng ARMS-PCR da moi. Két qua giai
trinh ty va ddi chiéu vai bo kit realtime Multiplex PCR thuong mai cho 10 mau sinh pham di khang
dinh tinh d3c hiéu, chinh x4c cua cac modi duoc thiét ké va tdi wu trong tirng phan irng ARMS-PCR.

Tir khod: Bién thé MTHFR C677T, MTHFR A1298C, FVL C1691T, PAI-1 4G/5G, ting dong

mau thrombophilia.

1. Mé dau

Thrombophilia 1 nhom céc rdi loan lam méau
¢6 xu huéng dong lai [1]. Sy hinh thanh huyét
khdi din dén nguy co thuyén tic tinh mach co
trong cac bénh nguy hiém nhu tai bién, dot quy.
Tai My, mdi nam thuyén tic tinh mach do huyét
khéi anh hudng dén 900.000 nguoi va co khoang
100.000 ca tir vong sém [2, 3]. Dua vao nhiing
truong hop dugc xac dinh va dir liéu kham
nghiém tir thi, cic nghién ciru udc tinh rang 10%
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-30% téng s6 bénh nhan bj tr vong trong vong
30 ngay; phan 16n cac truong hop tir vong xdy ra
& nhitng nguoi bi thuyén tic mach mau phoi véi
khoang 20%-25% la dot tir [4-7]. Thrombophilia
c6 thé do di truyén hodc cic nguyén nhan khac
trong sudt qua trinh sdng [8]. Van dé di truyén
dugc quan tAm nhiéu boi bién do6i trén gen co thé
lién quan tdi cac con duong chuyén hoa khac
ngoai qua trinh déng méau, anh hudng nhiéu thé
hé trong gia dinh va dic biét 1a c6 thé tim soat.
Viéc sang loc thrombophilia di truyén dugc thuc
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hién nhd phan tich cac bién thé ciia gen (cu thé
la allen). Hién da c6 it nhat 12 bién thé di truyén
cua thrombophilia dugc phat hién béng cac kit
thuong mai real time PCR [9]. Trong s0 nay, 4
bién thé trén 3 gen Methylenetetrahydrofolate
Reductase (MTHFR C677T, MTHFR A1298C),
Factor V Leiden (FVL C1691T va Plasminogen
Activator Inhibitor 1 (PAI-1 4G/5G) duoc bao
c40 ¢o tan s bién ddi cao. Thuc vay, bién thé
MTHFR C677T va MTHFR A1298C da duogc
khao sat trén 406 nguodi Kinh (Viét Nam) véi ti
1¢ allen dot bién 1an luot 1a 17,49% va 25,43%
[10]. Hai bién thé con lai chua c6 sb liéu théng
ké trén nguoi Viét nhung khao sat tir cac quan
thé nguoi trén thé giéi thi c¢o ti 1& chung la
48,51% (PAI-1 4G) va 2,26% (FVL C1691T)
[11]. Bac biét, allen dot bién cua FVL 1691T co
ti 1€ alen khac biét ro rét gitta cac luc dia (voi
2,54% & chau Au trong khi 0.51% & chau Phi) va
khac biét gitra cac khu vuc véi nhau nén viéc
khao sat & nudc ta can duogce tién hanh [11, 12].
Bén canh k¥ thuit real time PCR, khuéch dai
dic hiéu allen (ARMS - PCR) 14 k§ thuat phd
bién c6 d6 nhay cao trong phan tich bién thé SNP

(da hinh don nucleotide) [13, 14]. Trong nghién
cuiu nay, chung t6i dat muc tiéu thiét ké va toi uu
dugc cac moi ARMS - PCR dé phan tich 8 allen
cta 4 bién thé co tan suat cao MTHFR C677T,
MTHFR A1298C, FVL C1691T va PAI-14G/5G
trong phan tng da m61 Lam chu dugc k¥ thuat
ARMS - PCR da mdi s& gop phan hd tro viée
khao sat cac loai bién thé trong quan thé ngudi
Viét dé sang loc va diéu tri nhiing bénh lién quan
thrombophilia.

2. Nguyén liéu va phuong phap
2.1. Nguyén li¢u

Mau nghién ctru bao gdm 10 mau méau (ki
hiéu QY) cung cip boi phong xét nghiém
GenLab da c6 két qua kiéu gen phan tich bang
kit thuong mai “Thrombophilia Multiplex Real
time PCR” (SNP BioTechnology, code: 10R-20-
12B). Hai ml mau chng dong bang EDTA dugc
bao quéan & 4 °C va duoc ding dé tach DNA tong
s6 ngay sau khi thu miu.

Bang 1. Kiéu gen (allen) cua 4 bién thé nghién ctru trong cac mau QY

Mau Kiéu gen Mau Kiéu gen

MTHFR | MTHFR FVL PAI-1 MTHFR MTHFR FVL PAI-1

C677T | A1298C | C1691T | 4G/5G Ce77T A1298C C1691T | 4G/5G
QY1 CIT A/C C/C 4G/5G QY6 C/C A/C C/C 5G/5G
QY2 T AA CIT | 4G/5G6 | Qv7 T AJA CIC | 4G/5G
QY3 c/iC A/C C/C 4G/5G QY8 CIT A/C C/C 4G/5G
QY4 CIT AIA C/C 4G/5G QY9 C/C A/C Cc/C 4G/5G
QY5 Cc/C A/C C/C 4G/5G QY10 C/C A/C Cc/C 4G/5G

2.2. Phuwong phdp

Tach chiét DNA tong so tir mau mdu: hai ml
méau chéng déng dugc st dung dé tach chiét
DNA theo diing huéng dan ctia b kit Genomic
DNA Miniprep Kit Sk8253 (BioBasic). Nong do
va chét lugng DNA dugc xac dinh bang phuong
phap do d6 hip thu & budc song 260 nm trén hé
thong NanoDrop (Invitrogen) va dugc dién di
trén gel agarose 1%.

Thiét ké moi ddc hiéu allen: bon bién thé
trong nghién ciru déu 1a bién ddi nucleotide don
(SNPs). Vi vdy, mdi dic hiéu cho 2 allen dugc
thiét ké theo nguyén tic chi sai khac nhau &
nucleotide cudi cung dau 3° [15]. Dé tang tinh
dac hidu ciia moi (khong bt cap nham), 1 trong
3 nucleotide tinh tir ddu 3’ s& duoc thay dbi dé
khong tao cdp vdi khudn (tao thém 1 mismatch)
[15]. Céc thong s6 cia mdi duge lwa chon theo
phan mém FastPCR6.0 dwa vao cac trinh tuy gen
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c6 mia truy cdp tr NCBI nhu sau: Plasminogen activator inhibitor-1 (Gene ID
Methylenetetrahydrofolate reductase (Gene ID: 5054). Trinh tir cac méi ARMS-PCR duoc trinh
4524), Factor V Leiden (Gene ID: 2153) va bay trong Bang 2.

Bang 2. Trinh tw nucleotide cua cac m\(‘)i dic hiéu allen thiét ké cho ky thuit ARMS-PCR. Nucleotide dic hi¢u
cho bién thé ¢ dau tan cung 3’ cua moi (in dam), nucleotide thiét ké khong bat cap dugc gach chan. Cac moi
str dung cho giai trinh ty Sanger duogc ki hi¢u (*)

Gen ID Bién thé Trinh ty nucleotide (5°-3) Kich thudc (bp)
MTH677-Ft: CTG AGG TGT CTGCGG GAG T 146
MTHFR MTH677-Rt: TCA CCT GGA TGG GAA ACAT (*)
Ce77T MTH677-Fc: TCA GAA GCA TAT CAG TCATG (*) 293
4524 MTH677-Rc: TGC GTG ATG ATG AAATCAG
MTH1298-Fa: GGC CTC CTG GGC ATG TAG T (*) 214
MTHFR MTH1298-Ra: TTG AAG ACT TCAAAG ACACCTT
A1298C MTH1298-Fc: AGT AGC TGACCAGTG ATCC 214
MTH1298-Rc: TCT CCC TTT GCC ATG TCC ACA (*)
FVL-Ft: AAG GAC AAAATACCT GTATTCTTT 195
2153 FVL C1691T FVL-Rt: AAG ACC ATACTACAGTGACCT G (¥
FVL-Fc: TGG TAAAGAGCT TTATACTTT TAC (*) 435
FVL-Rc: CGT AGA TCC CTG GAC AGC CG
PR ASAGTC ot ACACOTCA o
PAI-4G-R: TT A TGT CCA (*
5054 PAI-1 4G/5G PAI-5G-F: CTC AGC CAC CACCACCCCA (% 125
PAI-5G-R: ACG ATG ATACAC GGC TGA CC

Phan img ARMS-PCR da moi: phan tmg qué toi uu 8 cap mdi trong 3 phan tmg ARMS-
ARMS-PCR st dung GoTag G2 Hot Start PCR da moi ¢ cung chu trinh nhiét dugc the hién

Master Mix 2X (Promega, Code No: M7422). trong Bang 3. San pham PCR dugc dién di trén
Téam cdp moi dac hi€u cho 8 allen cua 4 bicn thé gel acrylamide 8%, nhuom EtBr va chup bang
duoc phoi tron voi nhau sao cho dam bao nhin H¢ thong chuyp hinh anh Gel dién di Model:

thdy cac bang DNA rd nét trén gel dién di. Két DigiDoc It (Analytik Jena — Dirc).

Bang 3. Thanh phan va diéy kién t6i uu cua 3 phan g ARMS-PCR da mdi nham phat hién 8 allen
cua 4 bien the. Céc allen lién quan thrombophilia dugc in dam

Allen Cap moi Nong d6 mdi (uM) | Kich thude (bp)
PAI 5G PAI-5G-F/PAI-5G-R 0,22 125
_ MTHFR 677C | MTH677-Fc/MTH677-Rc 0,17 293
Muli 1 MTHFR 1298C | MTH1298-Fc/ MTH1298-Rc 0,23 214
FVL 1691C FVL-Fc/ FVL-Re 0,13 435

Allen Cap moi Nong d6 mdi (uM) Kich thudc (bp)
Multi2 | MTHFR 1298A | MTH1298-Fa/ MTH1298-Ra 0,24 214
FVL 1691 T FVL-Ft/ FVL-Rt 0,28 125

Multi3 | Allen Ciap mdi Nong d6 mdi (uM) | Kich thude (bp)
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PAI 4G

PAI-4G-F/PAI-4G-R

0,18 233

MTHFR 677T

MTH677-Ft/ MTH677-Rt 0,15 146

Str dung GoTaq G2 Hot Start Master Mix (1X), 10 ng DNA, tong thé tich phan tmg 15 pL. Diéu kién: 95 °C-2
phut, (95 °C 30 giay 63 °C 3 giay, 72 °C 30 gidy) x 45, 72 °C-5 pht.

Gidi trinh ti Sanger: CAC trinh ty khuéch dai
bang phan tng PCR, st dung cac cip mdi co vi
tri nam xung quanh bién thé SNP (Bang 1, cac moi
ki hi€u (*)) dugc gt gidi trinh tu trén may tu dong
ABI3500. Két qua dugc phan tich bang chuong
trinh BLAST (https://blast.ncbi.nlm.nih.gov/).

kit Genomic DNA Miniprep Kit Sk8253
(BioBasic). Nong d6 DNA duoc xac dinh bang
phuong phap do d6 hap thu & budc song 260 nm
(A260) trén may do NanoDrop (Invitrogen).
Mudi mau DNA c6 ndng do trong khoang
98 ng/pl dén 203 ng/ul. Bo sach cia DNA dugc

danh gia thong qua ty sb do hip thu ¢ 2 budc
song 260 nm va 280 nm (A280). T4t ca cic miu
DNA déu c6 ty 1¢ A260/A280 nam trong khoang
1,7 dén 1,9 dam bao d6 sach can c6. Hinh anh
dién di DNA tong sb trén gel agarose 1% duoc
minh hoa trén Hinh 1.

3. Két qua va thao luan
3.1. Tach chiét DNA tong s6

Hai ml méau chéng dong duoc sir dung dé
tach chiét DNA tong s0 theo hudng dan ctuia bo

Hinh 1. Két qua dién di DNA tong sb trén gel agarose 1%. Céc mau DNA tach tir méu cung cAp boi phong xét
nghiém GenLab cung cap (QY). M: thang chuan DNA 4.6Kb
(Phong Thi nghiém Sinh Y, Khoa Sinh hoc, Truong Pai hoc Khoa hoc T nhién, Pai hoc Quoc gia Ha Noi).

PAI -4G - F/R

() QY6 QY3 QY2 QY6 QY3 M

FVL - .Ft/Rt FVL - F¢/Re

PAI -5G - F/R

© QYl QY2 M ) Q2 ™M

650

500
435
400

300

Hinh 2. Két qua dién di san phdim ARMS-PCR véi cac cip mdi dic hiéu allen trén gel acrylamide 8%. Cap mdi
PAI-4G chi phat hién mau di hop c6 1 allen 4G (QY2, QY3) ma khong cho san phdm véi mau dong hop 5G
(QY6). Cap modi PAI-5G chi phat hién mau di hop ¢6 1 allen 5G hodc mau déng hop 5G. Cap moi FVL-Ft/Rt chi
phat hién mau di hop c6 allen T (QY2) ma khong cho san pham véi mau dong hop CC (QY1). Cap mdi FVL-
Fc/Rc phat hién dic hiéu allen C & mau di hgp CT (QY2). M: thang chuén 100 bp (Invitrogen).


https://blast.ncbi.nlm.nih.gov/

T.T.Q. Trang et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 37, No. 4 (2021) 54-61 59

3.2. Toi wu diéu kién phan img ARMS-PCR
don moi

St dung 10 ng DNA cua cac mau QY da biét
kiéu allen dé t6i uu nong do m01 va diéu kién
phan ing ARMS-PCR don mdi véi GoTaq G2
Hot Start Master Mix va tong thé tich phan tng
1a 15 ul. Két qua thu nhan duoc déu cho 1 bang
DNA sic nét co kich thude nhu tinh toan. Tiép
dén, cac cap mdi duoc sir dung voi DNA di hop
va DNA d6ng hop ctia tirmg bién thé nham khang
dinh tinh ddc hi¢u cua cap moi. Két qua cho théy
khong c6 hién twong cip mdi dic hiéu cho allen
nay bét cip nham véi allen kia va nguoc lai. Két
qua ti wu didu kién ARMS-PCR don mdi va xéac

QY6: Béng hop PAI (3G/5G)

o
G G a_‘

,,\/\ /\/\J\/\/\ /\

N

dinh tinh dac hi¢u cua tung cap moi duoc minh
hoa trén Hinh 2.

3.3. Giai trinh ty Sanger khang dinh tinh chinh
xac cua cac cap moi ARMS-PCR

DNA ctia cac mau c6 kiéu gen dong hop va
di hop duoc khuéch dai v6i cip moi c6 vi tri lién
ké v6i bién thé (SNP) (cip mdi néu trong
Bang 2). San pham PCR duoc g giai trinh tyr
Sanger va dugc so sdnh véi dit liéu trong NCBI
théng qua phan tich BLAST. Két qua cho thay
cac trinh ty déu dung véi cac gen c6 ma s truy
cap khi thiét ké moi va dung véi két qua phat
hién bang ky thudt ARMS-PCR. Mot s6 két qua
giai trinh ty dugc minh hoa trén Hinh 3.

QY?2: Déng hgp MTHFR A1298A
l

0

Ay

QY3: Dj hop PAI(4G/5G)

130

G G

VN

QY1:Di hop \II'H:FR Al298C

WYVYY f\”*m/;\x AT

Hinh 3. Két qua giai trinh ty khang dinh tinh chinh xac cua mdi dic hiéu allen. Mau c6 kiéu gen dong hop PAI
5G/5G (QY6), di hop PAI 4G/5G (QY3) [A]; mau c6 kiéu gen ddng hop MTHFR A1298A (QY2) va mau co
kiéu gen di hop MTHFR A1298C (QY 1). Miii tén chi vi tri bién thé.

3.4. Téi wu diéu kién phan img ARMS-PCR
da moi

Duya vao ndng do cac m01 t6i wu trong phan
mg don mdi, cac cap mdi dugc phdi tron véi
nhau dé tim diéu kién cho cac bang dac hi¢u rd
nét. Két qua cho thiy 8 mdi phdi tron trong 3
phan tmg ARMS-PCR da mdi cho phép phat
hién 8 bang DNA dic hiéu cho 8 allen cua 4 bién
thé. Két qua nay tring khép véi két qua phan tich
bang kit thuong mai real time PCR (SNP, Code
10R-20-12B). Piéu kién t6i uu dugc trinh bay
trong Bang 3. Két qua dién di san pham phan tmg
da mdi cho 10 mau DNA duoc trinh bay trong
Hinh 4.

Nhu vay, bang viéc thiét ké moi diac hiéu
allen dung trong 3 phan ng ARMS-PCR da
moi, chung t6i da phat hién dugc 8 allen cua 4
bién thé MTHFR C677T, MTHFR A1298C, FVL
C1691T va PAI-1 4G/5G lién quan dén chung
tang dong mau thrombophilia. Tinh dic hi€u cta
cac modi dam bao xac dinh chinh xéac kiéu gen
ddng hop hay di hop dugc ching minh bang két
qua PCR sir dung cac kiéu gen dong hop thuong
cho méi dic hiéu dot bién va nguogc lai (Hinh 2)
cling nhu bang két qua giai trinh ty (Hinh 3). Cac
két qua phan tich ARMS-PCR da méi cho 10
mau DNA (Hinh 4) hoan toan tring khép véi
kiéu gen x4c dinh bang kit thwong mai realtime
PCR (két qua khong hién thi).
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Hinh 4. Két qua dién di sin pham ARMS-PCR da moi trén gel acrylamide 8%. Bon bién thé dwoc phan tich cho

10 miu DNA trong 3 phan tmg da mdi cho phép xac dinh chinh xac kiéu allen. Mu (-): d6i chimg 4m (khong ¢

DNA khuon), miu (+): d6i chimg duwong chira day du cac allen ctia 4 bién thé. M: thang chuén 1an luot 1a 100 bp
(Invitrogen) (Multi 1), 25bp (Bioline) (Multi 2) va 50 bp (Fermentas) (Multi 3).

Ky thuat ARMS-PCR da dugc chimg minh
c6 do dac hi€u cao trong phat hi¢n da hinh, dot
bién nucleotide don (SNP) [13, 14]. Cac mdi sir
dung trong phan ing PCR dinh tinh hodc dinh
lugng (realtime PCR) dé phat hién da hinh SNP
déu tuan thu nguyén tic thiét ké c6 2 nucleotide
dic biét: nucleotide & du tan cung 3’ (trong tng
v6i SNP) va nucleotide khong bat cip (ndm
trong sd 5 nucleotide & dau 3’ cua m(‘)i) [15]. Cac
nguyén tic nay duoc ap dung dé thiét ké 8 cip
moi dic hiéu cho 8 allen cua 4 bién thé co lién
quan dén chimg ting déng mau thrombophilia.
Tam allen dugc phat hién trong 3 phan tng
ARMS-PCR da mdi. Do st dung dién di nén )
phan ung it hon so v6i phan Ung real time PCR
can c6 dé phat hién cung s6 bién thé. Vi du nhu
b0 kit real time multiplex PCR (SNP, Code 10R-
20-04B) yéu cau thyc hién 4 phan Gmg dé phat
hién 4 bién thé [9]. Tuy nhién, khi sir dung mdi
danh déu huynh quang va dién di mao quan

(phan tng QF-PCR, Quantltatlve Fluorescence
PCR) thi s6 phan tmg can it hon ma van cho phép
phat hién dong thoi nhiéu allen. Vi du nhu b kit
thuong mai Devyser, sir dung QF-PCR dé phat
hién 6 bién thé lién quan thrombophilia trong 1
phan ung (https://www.devyser.com/products/
devyser-thrombophilia). Trong nghién ctu cia
ching t6i, cac bang dac hiéu phan tach rd rang
trén gel dién di acrylamide 13 co s dé danh dau
cac moi dic hiéu allen véi tin hiéu huynh quang
va thue hién phan img QF-PCR. Trong thoi gian
t61, chung t61 mong muon phat hién cac bién thé
khac dua vao k¥ thuat khuéch dai allen dic hiéu
sir dung mdi ARMS-PCR danh ddu huynh quang
nham xay dyng bo sinh pham QF-PCR phbi hop
cung bo sinh phdm real time PCR trong viéc phat
hién cac bién thé da hinh SNP lién quan
dén thrombophilia néi riéng va dén tinh khang
thudc trong nghién ctu duge hoc di truyén
(pharmacogenomics) n6i chung [16].
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4. Két ludn

Trén co s nhitng két qua bude dau thu duoc,

chung toi rat ra nhimg két luan sau:

i) Thiét ké thanh cong cac moi dic hiéu allen

cho k¥ thuat ARMS-PCR phat hién chinh x&c 8
allen cua 4 bién thé MTHFR C677T, MTHFR
A1298C, FVL C1691T va PAI-1 4G/5G lién
quan ching tang dong mau thrombophilia;

ii) Chuan hoa thanh cong diéu kién 3 phan

tmg ARMS — PCR da moi d¢ phat hi¢n dong thoi
8 allen ctia 4 bién thé trén.

Lo1i cam on

Chuting t6i tran trong cam on sy tai tro cua

Vién Cong nghé DNA va phan tich di truyén cho
nghién cuu nay.
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