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Toi wu quy trinh Tetra primer ARMS PCR xdc dinh da hinh don nucleotide
rs1799929 ciia gen NAT2 & ngwoi tai mot so tinh, thanh pho ctia Viét Nam
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Tom tit:

Pa hinh don nucleotide (SNP) rs1799929 trén gen NAT2 dwoc xac dinh c6 lién quan dén qua trinh chuyén hoéa
thudc va nguy co mic mot s6 bénh Iy nghiém trong. Nghién ciru nay da xay dung quy trinh xac dinh SNP rs1799929
trén gen NAT2 bing k§y thuit Tetra primer - Amplification refractory mutation system polymerase chain reaction
(T-ARMS PCR). Muc tiéu ciia nghién ciru nhiam ti wu héa va ing dung ky thuit nay dé phat hién SNP rs1799929
cia gen NAT2. Ching t6i da si dung Ky thuiat T-ARMS PCR dé khuéch dai viing gen chira SNP va ddi chiéu véi
phuong phap gidi trinh tu Sanger nham klem chu'ng Kkét qua. Ket qua cho thay, quy trinh da dugec tdi wu héa thanh
cong, bao gom viéc diéu chinh nhiét do gan moi va nong do moi dé dam bao dd chinh xac va dic hiéu cao. Pic biét,
phwong phap phit hi¢n SNP bang T-ARMS PCR c¢6 d9 twong dong 100% véi phwong phap giai trinh tu Sanger,
khing dinh dé tin ciy ciia phuwong phap nay. Két qua ciia nghién ctru 12 tién dé ap dung cho cac nghién ciru tiép theo
véi ¢& miu 16n hon.
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Abstract:

The single-nucleotide polymorphism (SNP) rs1799929 in the NAT2 gene has been identified as being associated with
drug metabolism and the risk of some serious diseases. This study developed a protocol to detect the SNP rs1799929
in the NAT2 gene using the Tetra primer - Amplification refractory mutation system polymerase chain reaction
(T-ARMS PCR) technique. The objective of the study was to optimise and apply this technique for the detection
of the NAT2 rs1799929 SNP. We employed the T-ARMS PCR technique to amplify the gene region containing the
SNP and compared the results with the Sanger sequencing method for validation. The study demonstrated that the
protocol was successfully optimised, including adjustments of annealing temperature and primer concentrations
to ensure high accuracy and specificity. Notably, the SNP detection by T-ARMS PCR showed 100% concordance
with the Sanger sequencing method, confirming the reliability of this technique. The results of this study provide a
foundation for application in further studies with larger sample sizes.
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1. Ddt van de

Enzyme chuyén héa thudc dong vai trdo quan trong
trong viéc diéu chinh hiéu qua diéu tri va nguy co ddc tinh
cua thube. Trong d6, N-acetyltransferase 2 (NAT2) 1a mot
enzyme chuyén hoa thudc quan trong thudc nhém pha II,
tham gia vao qua trinh acetyl héa nhiéu loai thudc nhu:
isoniazid, procainamide, hydralazine va cac hop chat ngoai
sinh khac [1].

Gen NAT? c6 nhiéu da hinh don nucleotide (SNPs),
trong d6 rs1799929 1a mot trong nhitng bién thé quan trong,
anh huong tryc tiép dén hoat dong enzyme. Su thay doi
trinh ty nucleotide tai vi tri nay co thé lam thay ddi toe do
acetyl hoa ctia NAT2, ddn dén nhom ca thé dugc phan thanh
3 nhom: (i) nhom chuyén héa nhanh (rapid acetylators), (ii)
nhém chuyén hoa trung binh (intermediate acetylators) va
(iii) nhém chuyén hoa cham (slow acetylators) [2]. Kiéu gen
chuyén héa cham c6 thé gay ra hién twong tich lity thude,
lam ting nguy co tac dung phu va doc tinh cta thudc; trong
khi kiéu gen chuyén hoa nhanh lai lam giam hiéu qua diéu
tri do thudc bi thai trir qué nhanh [3]. Nhiéu nghién ctru da
chi ra rang, cac da hinh gen NAT2, bao gdm 151799929, c6
lién quan dén nguy co mic mot sb bénh 1y nghiém trong.
Chéng han, cac bién thé NAT2 lam giam hoat dong enzyme
¢6 thé lién quan dén nguy co nhim déc gan khi sir dung
thudc diéu tri lao, do su cham tré trong qua trinh chuyén hoa
va dao thai thuc chong lao [4]. Ngoai ra, sy thay doi trong
qua trinh acetyl hoa con duge bao cao co lién quan dén nguy
co mic ung thu bang quang, ung thu phdi, dic biét ¢ nhitng
ngudi tiép xuc véi amin thom tir khoi thude 14 [5].

Dir lidu tir Ngan hang Gen NCBI (dbSNP) cho thay,
trong quan thé chau A, tin suat alen T ctia SNP 151799929
khoang 0,4028 va alen C khoang 0,5972 [6]. Theo can bang
Hardy-Weinberg, tin suat xuat hién cac kiéu gen TT:TC:CC
duoc ude tinh xép xi 0,0009:0,0569:0,9422. Sy khac biét
vé tan suat alen giita cac quan thé cho thdy y nghia cia
viée nghién ctru SNP 151799929 trong timg quéan thé cu thé,
nham phuc vu cho y hoc va du bao nguy co bénh 1y.

SNP ¢6 thé dwgc phat hién bang nhiéu phuong phap
khéac nhau, trong d6 T-ARMS PCR 1a phuong phap dugc
danh gi4 cao boi tinh don gian, nhanh chong va chi phi thap.
Phuong phéap nay gitip phat hién chinh xac kiéu gen dua
trén trinh tu mdi dac hiéu, cho phép phan biét alen dot bién
va alen binh thuong trong cung mét phan Gmg polymerase
chain reaction (PCR) [7]. Tuy nhién, cho dén nay phuong
phap nay van chua duoc nghién ctru tng dung dé xac dinh
SNP 1rs1799929 trén quan thé ngudi Viét Nam.

Nghién ctlru nay dugc thuc hién nhim danh gia anh
huong ciia mot s yéu to quan trong dén quy trinh T-ARMS
PCR xac dinh SNP rs1799929 trén gen NAT2 & nguoi tai
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mot sb tinh, thanh phé cua Viét Nam, déng thoi xac dinh
d6 chinh xac cua phuong phap nay thong qua ddi chiéu voi
phuong phép chuan (giai trinh ty gen). Két qua nghién ciru
s& 1a co so dé ung dung trong duoc 1y di truyén, hd tro diéu
tri thudc va gitip t6i wu hoa phac db diéu tri cho cac bénh
nhan trong tuong lai.

2. D6 tuong va phuong phap nghién ciiu
2.1. Poi twong

20 miu mau toan phan dugc thu thap ngiu nhién tir cac
¢4 nhan (d6 tudi 18-60 va khong phan biét gidi tinh) trong
cong déng tai cac tinh Lang Son, Nghé An, Hoa Binh. Mau
méu dugc bao quan trong dng chita chit chéng dong EDTA
ndng do 1,5 mg/ml mau va trir déng & -20°C cho dén khi
su dung.

Do tan suét kiéu gen TT tai vi tri da hinh rs1799929 rat
thap (khoang 0,0009). Viéc lwa chon ¢& miu nghién ctru 1a
20 mau & day nhdm dam bao c6 sy xuit hién cta cdc mau
voi kiéu gen CT va CC tai vi tri da hinh rs1799929.

2.2. Phwong phap nghién ciru

Tach chiét DNA tir mé mdu: DNA tong sé dugc tach
chiét tir mdu mau toan phan bang bo kit TopPURE® Serum
Viral DNA/RNA Co-Extraction (Cong ty ABT - Viét Nam).
Do tinh sach va néng d6 DNA sau tach chiét dugc kiém tra
bang phuwong phap do do hip thy anh sang (OD), sir dung hé
thdng SpectraMax QuickDrop. Mau DNA sau d6 dugc bao
quan & -20°C cho dén khi st dung.

Thiét ké trinh tw moi: Céac oligonucleotide sir dung
cho T-ARMS PCR duoc thiét ké bang phian mém Primer-
BLAST (bang 1) dya trén trinh ty gen NAT2 tham chiéu trén
NCBI: NC_000008.11:18400294-18400646, Homo sapiens
chromosome 8, GRCh38.p14.

Bang 1. Trinh tw cac oligonucleotide str dung trong nghién ctru.

Primer Trinh tw Tm()C)  San phim
N2481Fo  5-AGTTAACAAATACAGCACTGGCATGGTT-3 65,7
N2481Ro  5-ATGTTGGAGACGTCTGCAGGTATGTATT-Y 67,2 Fo-Ro: 353 bp

Fo-Ri (Alen C): 188 bp
N2A81Fi  5’-GACAGAAGAGAGAGGAATCTGGTCCC-3 094 Fi-Ro (Alen T): 220 bp
N248IRi  5-AATATACTGCTCTCTCCTGATTTGGTCAAA-3 66,6

Xac dinh nhiét do gcfn moi va thé tich méi t6i wu: Do
v6i thi nghiém t&i wu nhiét d6 gan mdi, dai nhiét do tir 52,0-
61,9°C di duoc thiét 1ap cho chu trinh PCR (bang 2). Trong
thi nghiém nay, chung t6i khao sat nhiét do gin mdi cho
timg cip moi don N2.481 Fo - N2.481 Ro, N2.481 Fo -
N2.481 Ri va N2.481 Fi - N2.481 Ro. San pham PCR sau d6
duogc dién di trén gel agarose 1,5%, nhuém RedSafe va chup
bang hé théng chup anh gel dé phan tich két qua.
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Bang 2. Thanh phan va diéu kién phan (ng polymerase chain
reaction don mai.

Thanh phéin Thé tich (l) Nong dj
GoTaq Green Master mix 2X 6,25

Nudce deion 2,75

Mbi xubi 0,5 10 pmol/yl
Mbi nguge 0,5 10 pmol/ul
DNA khuén 2,5 20 ng/ul
Téng 12,5

Chu trinh: 95°C - 5 phut, (95°C-45 giay, gradient-45 giay, 72°C-35
giay)x40, 72°C-5 phut.

Trong thi nghiém t&i wu thé tich mdi, ching t6i da dong
hoa ndng d6 cua 4 mdi vé mirc 10 pmol/pl. Sau khi tim dugc
nhiét do ge"ln mdi thich hop, ching toi tién hanh khao sat
hiéu qua phan tng véi cac thé tich mdi khac nhau. Cu thé,
chung t6i da tién hanh khao sat tai cac thé tich mdi N2.481
Fi - N2.481 Ri gip doi thé tich mdi N2.481 Fo - N2.481 Ro
(v6i 2i=0=1 pl), thé tich mdi N2.481 Fi - N2.481 Ri bang
v6i thé tich moi N2.481 Fo - N2.481 Ro (v6i i=o=1 pl) dé
tim ra luong t6i uu cho phan tng.

Nhén bdan doan gen NAT2 bang PCR: Phan tmg nhan
ban doan gen NAT?2 duogc thuc hién trén hé théng may PCR
cua Hang Eppendorf (Dirc). Cac thanh phan trong phan tmg
PCR gdm: 6,25 pul Master Mix 2X, 0,75 pl nuéc deion, cac
mdi N2.481 Fo, N2.481 Ro, N2.481 Fi va N2.481 Ri, 2,5 pl
DNA khuén trong tong thé tich 12,5 ul. Chu trinh nhiét cho
PCR gdm 3 giai doan: bién tinh ban dau 95°C trong 5 phut;
40 chu ky: 95°C trong 30 gidy, gan mdi trong 30 gidy, 72°C
trong 35 gidy; thoi gian kéo dai chudi 72°C trong 10 phiit.
San pham PCR dugc dién di trén gel agarose 2,5% dé kiém
tra két qua.

Giai trinh ty Sanger: Poan gen NAT2 chira SNP dugc
khuéch dai béng cap mdi N2.481 Fo - N2.481 Ro duogc
st dung dé giai trinh ty trén may SeqStudio bang bo kit
BigDye® Terminator v3.1 Cycle Sequencing cia Hang
Thermo Fisher Scientific (Hoa Ky).

Thanh phan mdi phan tng Sanger gom 50 ng DNA;
1,5 ul BigDye; 2 pl Buffer; 10 pM moi N2.481 Fo va nude
deion trong tong thé tich 10 ul v6i chu trinh nhiét nhu
sau: 96°C-1 phut; 25 chu ky (96°C-10 giay, 50°C-5 phut,
60°C-4 phut); gitt & 4°C. San pham duoc tinh sach bang
phuong phap tia EtOH/EDTA. DNA sau d6 duoc dem di
dién di mao quan. Trinh tu nucleotide ctia mdi doan gen sau
khi giai trinh ty duoc xac dinh ca 2 chiéu (xudi va nguoc)
bang phan mém Bioedit Sequence Alignment Editor.

Dao durc nghién cuu: Nghién cuu dugc Hoi déng Pao
dtre trong nghién ctru Y sinh hoc, Vién Strc khoe nghé nghiép
va Moi truong thong qua ngay 29/03/2024 (S6 Gidy ching
nhan: 01/GCN-HDPDD). Viéc léy mau duge thuc hién theo
dang quy dinh va chi véi muc dich phuc vu cho nghién ctru.
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3. Két qua va ban luan

3.1. Anh hwong cua nhiét dp gd'n moi dén hiéu sudt
polymerase chain reaction nhan bin doan gen NAT2

Chiing toi da thuc hién PCR v6i 12 nhiét d gin moi dé xéac
dinh nhiét do gan moi toi uvu cho PCR nhéan ban doan gen NAT?2
chtta SNP 151799929 véi tung cdp moi dac hiéu (hinh 1).

(A) (B) ©)

188hp

A:N2.481Fo-N2.481Ro

B:N2.481 Fo-N2.481Ri

C:N2.481Fi - N2.481 Ro

Hinh 1. Téi wu nhiét dd gan mdi cho PCR nhan ban doan gen
NAT2 chira da hinh don nucleotide rs1799929. (A) Phan rng PCR
thwe hién & cac nhiét dd khac nhau cho cap mdi N2.481Fo-N2.481Ro
nhan ban doan gen chirng ndi kich thuwéc 353bp; (B) Phan rng PCR
thwe hién & cac nhiét do khac nhau cho cdp mdi N2.481Fo0-N2.481Ri
nhan ban doan gen chra alen T da hinh rs1799929 kich thuwéc
220bp; (C) Phan trng PCR thwc hién & cac nhiét do khac nhau cho
cap mdi N2.481Fi-N2.481Ro nhan ban doan gen cha alen C da hinh
rs1799929 kich thwéc 188bp.

Két qua dién di ¢ hinh 1A cho thdy, PCR véi cip mdi
N2.481 Fo - N2.481 Ro & dai nhiét do 52-61,9°C cho cac
bang dién di c6 kich thudc 353 bp sic nét, sang 16 va dong
déu ¢ tat ca cac bang, chung t6 nhiét do khao sat khong anh
huong téi hiéu suat PCR. Vi cap mdi N2.481 Fo - N2.481
Ri (hinh 1B), trong dai nhiét 52-61,9°C déu xuét hién 1 bang
duy nhat kich thudc 220 bp, riéng & khoang nhiét 52-52,2°C
xuét hién cac bang dién di mo. Khi ting dan nhiét d6 52,8-
61,9°C, cic bang dién di sang va sic nét hon. Dbi vai cap
moi N2.481 Fi - N2.481 Ro (hinh 1C) trong dai nhiét 52-
61,9°C, déu cho céac bang dién di duy nhét véi kich thude
188 bp rd nét va tuong dong tai tat ca cac bang. Nhu vay,
Kkét hop két qua 3 thi nghiém cho théy, c6 thé lya chon nhiét
do gén mdi phu hgp cho T-ARMS PCR nhan ban doan gen
NAT?2 chtta SNP 151799929 trong khoang 52,8-61,9°C.

3.2. Anh hwéng két hop ciia vigc lwa chon ty Ié thé tich
mai va nhiét dp gan moi dén hi¢u suat TTARMS PCR nhadn
bdn doan gen NAT2

O hinh 2, trong khoang nhiét d¢ gan mai tir 53,2-61,8°C,
chung t6i da khao sat ty 1& thé tich moi cho T-ARMS PCR
xac dinh SNP rs1799929. Két qua cho thay, trong dai nhiét
d6 53,2-56,7°C, khi sir dung cip moi N2.481 Fi - N2.481 Ri
v6i thé tich gip doi so véi cap moi N2.481 Fo - N2.481 Ro,
c4c bang DNA dién di san pham PCR thu dugc 3 band 16
rang nhat va phi hop vai kich thuée du kién. Dya trén cac
két qua nay, nghién ctu lya chon nhiét do gén moi toi wu 1a
54,5°C va ty 1& cap moi N2.481 Fi - N2.481 Ri gap doi thé
tich so v&i v6i cap mdi N2.481 Fo - N2.481 Ro cho phan
ung ARMS-PCR xac dinh da hinh rs1799929.
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Hinh 2. Téi wu nhiét d6 g&n méi va thé tich méi cho T-ARMS PCR
nhan ban doan gen NAT2 chira da hinh don nucleotide rs1799929.
o=i=1pl: Ty 1& thé tich cdp mdi N2.481 Fi, N2.481 Ri bing cip mbi
N2.481 Fo, N2.481 Ro; 20=i=1ul: Ty l& thé tich c&p mdi N2.481 Fi,
N2.481 Ri gap doi so v&i cap mdi N2.481 Fo, N2.481 Ro.

Thanh phan phan tmg va chu trinh trinh nhiét t5i wu cho
T-ARMS PCR xéc dinh da hinh rs1799929 dugc trinh bay
trong bang 3.

Bang 3. Quy trinh Tetra primer - Amplification refractory mutation

system polymerase chain reaction xac dinh da hinh don nucleotide
rs1799929 trén gen NAT2.

Thanh phéin Thé tich (1)~ Nong d (pmol/pl) Chu trinh nhiét

G9Taq Green Master 625

mix 2X

Nudc deion 0,75

N2.481 Fo 0,5 10
95°C-5 phut, (95°C-30 gidy;

N2.481 Ro 05 10 54,5°C-30 gidy; 72°C-35
gidy) x40,

N2.481 Fi 1 10 72°C -10 phut

N2.481 Ri 1 10

DNA khu6n 2,5 20 ng/ul

Téng 12,5

3.3. Xdc dinh d¢ chinh xdc cia phwong phdp phat
hi¢n da hinh don nucleotide rs1799929 trén NAT2 bang
T-ARMS PCR

Dé danh gia d6 chinh x4c ciia quy trinh T-ARMS PCR,
chiing toi da thir nghiém trén 20 mau dai dién va so sanh voi
phuong phap chuan (gidi trinh ty gen). Két qua T-ARMS
PCR xac dinh SNP rs1799929 (hinh 3) cho théy, cac mau 3,
5-16, 18, 19 va 20 xut hién hai bang DNA kich thudc 188
va 353 bp, chiing to cdc miu nay mang kiéu gen C/C. Trong
khi d6, mau 1, 2, 4 va 17 xuét hién ca ba bing DNA 188,
220 va 353 bp chimg t6 cac mau mang kiéu gen C/T. Tt ca
cic mau dai dién khong mang kiéu gen T/T (dic trung boi
hai bang DNA 220 va 353 bp).
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+ 1 2 3 4 5 6 M 7 8 9 10 11

12 13

353bp

220bp
188bp

- + 14 15 16 17 18 19 M 20

Hinh 3. Két qua xac dinh da hinh don nucleotide rs1799929 trén
NAT2 béng T-ARMS PCR trén 20 mau nghién ctru. (-): Dbi chirng am;
(+): Béi chirtng dwong; M: 100 bp DNA Ladder Hang Vazyme (Trung
Quéc; Lan 1-20: San phdm T-ARMS PCR cla 20 mau nghién ctru.

Dé kiém chimg két qua cua phan tng ARMS-PCR,
chung t6i di ddi chiéu mot sé mau dai dién voi phuong
phéap giai trinh ty Sanger. Két qua cho thiy, mau dai dién s6
1 xuat hién 2 peak mang kiéu gen CT va miu dai dién sb 3
xudt hién 1 peak mang kiéu gen CC (hinh 4). Qua d6, khing
dinh sy dong nhét vé két qua giira hai phuong phap trén cac
mau dai dién.

(A) 160

ATCT 6 6T AC

170

(|T 6 6 AC C A A ATTC

A |"'
/\}'I ll [ ‘U}f ll'J A

150
-\ATCTGGT-\CCTGG ACC AAA TC

'f\f\f\/\ /\/\ /W

Hinh 4. Két qua giai trinh tw doan gen NAT2 chira da hinh don
nucleotide rs1799929. (A) Mau dai dién s6 1 mang kiéu gen CT; (B)
MA&u dai dién s6 3 mang kiéu gen.

(B)

4. Két luan

Trong nghién ctru nay, chung t6i da tién hanh t6i wu hoa
phan tmg T-ARMS PCR nham xac dinh SNP rs1799929 cua
gen NAT2 & nguoi tai mot s6 tinh thanh cua Viét Nam. Két
qua thu dugc tr phuong phap ARMS-PCR trong nghién
ctru dd duoc kiém ching bang phuong phép giai trinh tu
Sanger trén mot s6 mau dai dién. Do twong dong 100% giira
hai phuong phéap khiang dinh tinh chinh x4c va kha ning
ung dung cua quy trinh. Phuong phap T-ARMS PCR la mot
cong cu hiéu qua trong xac dinh SNP nho tinh dac hiéu cao
[8], so v6i cac phuong phép truyén théng nhu giai trinh ty
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Sanger hoac PCR-RFLP, T-ARMS PCR cho phép phat hié¢n
SNP nhanh chéng ma khong can bude xir Iy enzyme cat gioi
han hay phan tich trinh ty, gitp don gian héa quy trinh, tiét
kiém thoi gian, giam thiéu sai sot va tiét kiém chi phi nghién
ctru. Ngoai ra, phuong phap nay co thé dugc trién khai trén
cac hé théng PCR tiéu chudn, khong yéu cau trang thiét bi
phuc tap nhu gidi trinh tu gen.

Tuy nhién, T-ARMS PCR ciling c6 mot s6 han ché. Mot
trong nhiing han ché 16n nhit cuia T-ARMS PCR la tinh
nhay cam cao véi diéu kién phan tmg, dic biét 1a nong do
moi va nhiét do gén moi. Chi can sy khac biét nhod trong
ndng d6 mdi hodc nhiét do annealing ciing c6 thé gay ra két
qua duong tinh gia hodc am tinh gia, do mdi bat cap khong
dac hi¢éu hoac khong du kha nang khuéch dai trinh tu dich
[9]. Viéc téi wu hoa diéu kién phan tng 1 bét budc nhung
lai ton thoi gian va doi hoi ky thuat cao, dac biét khi ap dung
cho cdc mau c6 trinh tu gidu GC hodc chira cac cAu trac béc
hai phuc tap.

Bén canh d6, viéc thiét k& mdi phuc tap ciing 1a mot
nhugc diém ciia T-ARMS PCR. Phai thiét ké 4 mdi cho mdi
phan tng, trong d6 mdi dic hiéu dot bién can co diém gin
chinh xac tai nucleotide 3’ dé phan biét mau dot bién va
mau binh thudng. Néu mdi khong duge thiét ké tot, s& dan
to1 hién tugng cross-amplification hodc nén khong dac hiéu
cao, lam giam d¢ dac hiéu cia phan tng [7].

Bén canh phuong phap T-ARMS PCR, mét sb ky thuat
khac ciing dugc tmg dung dé xac dinh cac bién thé cua gen
NAT? tai Viét Nam. Mot nghién ctru khi so sanh gitta RFLP
va giai trinh ty gen, hai phuong phap nay déu co thé xac
dinh chinh x4c cac bién thé gen NAT2 trén dbi tugng bénh
nhan lao ¢ Viét Nam [10]. Tuy nhién, diém han ché cua
RFLP la can nhiéu budce thao tac va phu thudc vao viéc lya
chon enzyme cit giéi han, trong khi T-ARMS PCR khic
phuc dugc nhitng han ché do, rat nge"ln thoi gian, tiét kiém
chi phi ma van dam bao do chinh xac cao. Do d6, ing dung
T-ARMS PCR vao nghién ctru SNP rs1799929 trén gen
NAT?2 1a hoan toan hop 1y va kha thi.

Tir nhitng két qua nay, ching t6i dé xuit 4p dung quy
trinh d& phan tich da hinh trén ¢& miu 16n hon nhim thu
thap thong tin vé tan suat kiéu gen, tao tién dé cho cac
nghién cuu vé dich t& hoc va di truyén hoc nham sang loc
va phan loai kiéu gen lién quan dén chuyén hoa trong quan
thé ngudi Viét Nam.

Quy trinh T"ARMS PCR xac dinh SNP rs1799929 trén
gen NAT2 da duoc toi wu hoa thanh cong voi nhiét d6 gin
mdi 54,5°C va ty 1& thé tich cap mdi N2.481 Fi - N2.481
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Ri gip d6i so voi cap mdi N2.481 Fo - N2.481 Ro. Quy
trinh cho két qua khuéch dai dic hiéu, cac bang DNA r0 nét,
kich thudc dting nhu du kién. Pic biét, phuong phap dat do
chinh x4c 100% khi so sanh v6i giai trinh tu Sanger trén cac
méu dai dién, khing dinh d6 tin cay va kha ning tng dung
thuc tién cao.

Nghién cttu duoc thuc hién trong khudn khd dé tai
nhanh thudc dé tai nghién ctru khoa hoc va cong nghé cip
nha nudce: “Nghién ctru xay dung bo chi s6 hoa sinh co ban
vé doc chat hoc moi trudng trén ngudi Viét Nam tudi lao
d6ng”, ma s6: PTPL.CN.39/21. Chang t6i xin chan thanh
cam on Vién Strc khoe nghé nghiép va Méi truong, Bo mon
Sinh hoc va Di truyén Y hoc, Hoc vién Quéan y da tao diéu
kién hd trg thuc hién nghién ctru.
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