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Multiplex PCR is a widely used molecular biology method in many
studies because of its superiority. A reaction that amplifies multiple
DNA sequences in a single PCR reaction. Therefore, we have studied
and applied the molecular biotechnology technique of Multiplex PCR to
detect the presence of the ASF virus and identify which genotype is
circulating in Vietnam. The objective is to design and optimize the
multiplex PCR reaction as the basic kit for detecting and genotyping the
ASF virus in Vietnam. The results showed that the multiplex PCR
reaction was successfully designed and optimized, including the
concentration of primers Buffer 1X; dNTP 0.5 uM; 1.25 mM MgCI2;
0.05 U/l Tag DNA polymerase, primers 0.1 — 0.4 pM (p72-F, p72-R,
p72-SNP, p72-g01, p72-902, p72-g08, p72-g09, p72-g10, p72-g23); >
150 pmol/pl DNA standard. Heat cycle is 95°C - 5 minutes; (95°C — 30
sec; 62°C — 15 sec; 72°C — 30 sec) x 30 cycles; 72°C - 7 minutes. This
result can be used to develop a kit to detect and identify the ASF virus,
which is meant for use in the Vietnamese livestock industry.
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Multiplex PCR 1a phuong phap sinh hoc phan tir nham khuéch dai
nhiéu trinh ty DNA chi trong mét phan tng va dwoc wng dung phd
bién trong nhiéu nghién ctru vi tinh wu viét caa nd. Vi vay, ching toi
da nghién cttu va ung dung ky thuat Multiplex PCR dé phéat hién sy
c6 mit cua virus gay bénh dich ta lon chau Phi, dong thoi dinh danh
genotype dang luu hanh tai Viét Nam. Muc tiéu Ia thiét ké va téi vu
héa phan tmg multiplex PCR 1am co s¢ cho viéc ché tao mot bo kit
phat hién va dinh danh kiéu gen virus gay bénh dich ta lon chau Phi &
Viét Nam. Két qua da thiét ké va téi wu hoa thanh cong phan tng
multiplex PCR gom: nong d¢ Buffer 1X; dNTP 0,5 pM; 1,25 mM
MgCl,; 0,05 U/ul Tag DNA polymeraza, nong do cac moi 1a 0,1 —
0,4uM (p72-F, p72-R, p72-SNP, p72-g01, p72-g02, p72-g08, p72-
909, p72-g10, p72-g23); > 150 pmol/ul DNA chuan. Chu trinh nhiét
14 95°C - 5 phat; (95°C - 30 gidy; 62°C - 15 giay; 72°C - 30 gidy) x
30 chu ky; 72°C - 7 phit. Két qua nay s& duoc sir dung dé phat trién
bo kit phat hién va dinh danh virus gy bénh dich ta lgn chau Phi voi
y nghia st dung trong nganh chan nuéi Viét Nam.
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1. Giéi thiéu

Virus dich ta lon chau Phi (African swine fever — ASFV) la tac nhan gay bénh dich ta lon chau
Phi (ASF). ASFV thugc ho Asfarviridae [1], giéng Afivirusi [2], [3], la virus DNA mach kép, c6
Vo6 boc, hé gen dai khoang 170 — 193 kb va ma hoa cho 150 — 167 protein, bao gom ca nhiing
protein can thiét cho sy nhan 1én cua virus [4]. Trong d6, cac gen mé hoéa cé vi tri gan nhau trén
hé gen. Viéc phan tich dua trén céc trinh tu da cong bd, khoang 110 khung doc mé (ORF) ¢
mirc do bao thu cao gitta cac genotype. Céac protein duwgc ma hoa trén hé gen cua ASFV dong vai
tro trong cac giai doan khac nhau cia chu ky lay nhiém virus. Trong d6, protein p72 la loai phéan
bd trén bé mat vo capsid va bicu hién muon trong qua trinh lay nhiém virus dugc xéc dinh c6 tinh
khang nguyén va mién dich cao. Cac nha khoa hoc da xac dinh dugc 23 genotype ASFV duya trén
gen quy dinh protein capsid p72 cua ASFV [4]. Tuy nhién, cac nghién ctu gan day da can ctr vao
su bién di ving C-terminus cua gen BL646L ma hda protein p72 nén cac genotype ASFV duoc
phan loai di truyén thanh 24 genotype [5], [6]. Cac genotype dugc phan bd cha yéu nhu sau:
vung Dong va Nam Phi (genotypes I-XXII, XXIV); cac nuéc Dong Phi va Cong hoa Congo
(genotype XXIII, co chung to tién véi genotype 1X va X); Tay nam chau Au (genotype I); chau
Au, chau Pai duong (Papua New Guinea), chdu A/ Pong Nam A (Trung Qudc, Viét Nam,
Philippines, Indonesia, Timor-Leste...), chau My (genotype I1) [5], [7]. Genotype | va Il hién nay
duge coi 1a genotype “qudc t&” [8]. Genotype Il gay bénh dich vung A - Au c6 doc lyc cao va
gay ra mét hinh thirc 1am sang cap tinh ¢ ty 18 tir vong Ién dén 100% & lon.

Céc xét nghiém duoc OIE khuyén céo hién nay bao gom phan lap virus, sang loc bang khang
thé gin huynh quang va kiém tra bang phuong phap PCR thuong va real-time PCR [4]-[6], [9].
Trong do, phan 1p virus duoc coi la tiéu chuan vang dé chan doan ASFV. Tuy nhién, vi qua trinh
nay ton nhiéu thoi gian va cng stic nén n6 thuong duoc sir dung dé kiém tra lai céc két qua chan
doan va nghién ciru bang phan tu [9]. Pén nay, cac két qua giai trinh ty gen cua virus dich ta lon
chau Phi ¢ Viét Nam cho thay co su tuong ddng voi virus gay bénh & Trung Quoc Phan tich
trinh tw ving gen p72 nhan thiy cadc mau virus duoc phéat hién tai mot sb tinh mién Bic nhu
Hung Yén, Thai Binh, Nam Dinh,... déu thudc genotype I1. Két qua phan tich cay pha hé va so
sanh trinh tu nucleotide viing gen p72 cua virus dich ta lon chau Phi thudc genotype Il & mot s6
tinh mién Bac Viét Nam va mot sé virus Dich ta lon chau Phi genotype 1l & cac nudce trén thé
gidi ciing cho két qua bat ngd. Theo do, cac virus Dich ta lon chau Phi duoc phan lap ¢ Viét Nam
¢ do twong ddng 100% vé nucleotide va amino acid so véi virus dich ta lon Chau Phi genotype
Il khi so sanh voi cac ching virus di coéng bd tai Trung Qubc nam 2018 (MH722357;
MK189456) [10]. Vé mit dich t&, cac genotype cua ASFV xuat hién tai Viét Nam chu yéu la
genotype I, cac genotype khéc trong sb 24 genotype con lai chua thdy xuit hién tai Viét Nam.
Tuy nhién, c6 thé cac doan DNA dich sir dung trong céc bo kit nhap vé Viét Nam 12 tuan thu theo
quy dinh cua OIE, do vay cd nhimng gen dich chua phu hop véi bién d6i cia ASFV tai Viét Nam,
do d6 rét can thiét ché tao nhiing bo kit c6 chira nhidu hon cac doan gen dich, dé cung Idc ¢ thé
sang loc va dinh danh chinh xac genotype cia ASFV Xuat hién tai Viét Nam.

Bén canh d6, cac nha nghién ctru can tim ra nhiéu giai phéap phong va chdng bénh (nhu thubc
hd tro diéu tri, nhiéu loai vaccine dic hiéu), dac biét tim ra nhiéu cach thirc (nhu cac bo kit) dé
nhanh chéng phét hién, dap dich kip thoi va chinh xac, tir d6 giam thiéu thiét hai cho nganh chin
nudi ndi riéng va nén kinh té hang hoa tiéu dung ndi chung. Tir thuc té trén, nhém nghién ctu da
tién hanh thiét ké va téi wu héa phan @ng multiplex PCR véi muyc dich phat trién mét bo kit gidp
phat hién va dinh danh genotype virus gay dich bénh ta lgn chau Phi tai Viét Nam.

2. Phwong phap nghién ciru
2.1. Nguyén vit li¢gu

Bo DNA chuan mang trinh tu nucleotide cua 06 genotype ASFV gém: g01, g02, g08, g09,
10, g23 (duoc tao ra tir két qua cia Dé tai Poc 1ap cip VAST 2019-2020 di duoc nghiém thu
cua Vién Nghién ciru Hé gen) 1am DNA khudn st dung cho ti wu hoa phan tng multiplex PCR.
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2.2. Phuwong phap
2.2.1. Thiét ké moi

Phén tich so bo, cac trinh ty gen cua protein p72 c6 tinh hop Iy nhét, ting tinh chinh x4c cho
cac két qua do sé luong trinh tu phong phd. Dit liéu cho thay trinh tu ndy ¢ cac cé thé cd su khac
biét twong d6i, nhung & mirc do giira cac chung véi nhau khong cé nhiéu sy khéc biét. Vi vay, st
dung Single-nucleotide Polymorphism (SNP) dic hiéu dé thiét k& moi phan biét cac genotype c6
chira SNP dac trung sir dung trong phan tng PCR.

Trinh tu hé gen virus ASF va céc trinh tuy gen p72 cua virus nay trén co s¢ dir liéu NCBI dugc
sir dung dé phan tich, lya chon va xac dinh 6 vi tri SNP dic thu cho 6 genotype. Kiém tra bang
c4c cdng cuy tin sinh nhu PrimerBlast va xay dung cay phét sinh chung loai, cac méi nay déu dat
d6 dac hiéu cao, dam bao khuéch dai chinh xac doan gen theo tinh toan. Chung toi da thiét ké
dugc cac moi nhu trong bang 1 va bang 2. ‘

Bang 1. Trinh tw moi xdc dinh genotype

Tén Trinh te (5° > 3°) Kich thwéc (bp) Tm (°C) SNP
p72-SNP GTGTCCATAAAACGCAGGTG 57,39
p72-g01 CGGATCATCGGGGGTTTTAATT 422 58,78 A
p72-g02 TTATCTCTGCGTGGTGAGTG 210 57,35 C
p72-g08 GGTTTTAATCGAATTGCCTCCA 410 57,29 T
p72-g09 GGAAATTTATCGATAAGATTGATACCG 352 56,81 C
p72-g10 ATGCCGATACCACAAGATCG 573 57,85 C
p72-g23 GTGGTGATAGACCCCACATAT 550 56,57 A

Bang 2. Trinh t moi dinh danh si c6 mdt cua virus dich td lon chau Phi
Tén Trinh te (5’ > 3’) Kich thuoc (bp) Tm (°C)
o72L FW TTGGTATTCCCCAGTACGGA 760 57,75
RV ATAGCAAGGTTCACGTTCTC 55,49

Ghi chd: Tm: Nhiér g nong chay cia mai.
2.2.2. Thiét ké va toi wu héa phan vmg PCR

Thiét ké phan (ing PCR dua trén phan img PCR tiéu chuan (duoc thyc hién vi tong thé tich 1a
10 pl, gom cac thanh phén co bdn la: buffer nong do 1X, dNTPs nong d6 2,5 mM moi loai,
MgCl2 nong d6 1 — 2 mM, moi nong do 0,05 — 0,2 M moi loai, Taq polymerase nong do 0,05
U/ul, DNA template 100 — 300 pmol/ul. Nhiét ¢ gan moi duoc toi wu bang cach chay gradient
nhiét do, nhiét do trung gian dugc chia ty dong trén may tir 60 - 64°C.

Kiém tra san pham PCR bang cach di¢n di 3 pl trén agarose 2% va nhuom ethidium bromide.
Quan sat ban gel trén may GelDoc (BioRad) va phan tich két qua.
3. Két qua va ban luan
3.1.T6i wu nhiét dp gan maoi

M G2 G8 G9 M G10 G23
1kb+ 60°C 61°C 62°C 64°C 60°C 61°C 62°C 64°C 60°C 61°C 62°C 64°C 1kb+ 60°C 61°C 62°C 64°C 60°C 61°C 62°C 64°C

zo.oom:pi

500bp

TISRR It
COIET L E

2000 —sip WS W «— 210bp - GO2

75bp—» >
Hinh 1. Két qua dién di san pham PCR mai genotype 2 & c&c nhiér dé
(G2, G8, GY, G10, G23 la ki hi¢u cac phan vng suir dung DNA khuon twong ung cac genotype 2, 8, 9, 10, 23)
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Do trinh ty doan mdi nhan biét cac genotype virus chi khac biét mét vi tri nucleotide duy nhat
nén nhiét d6 mdi can phai duoc hra chon can than. Tién hanh thir nghiém trén 4 nhiét 46 gan moi
khac nhau 1a 60°C, 61°C, 62°C, 64°C vé&i méi xac dinh genotype 2 va khuén DNA chuan cua tat
ca cac chung virus hién co, thu duoc két qua tai Hinh 1.

O nhiét do tir 60 - 64°C, mdi genotype 2 déu bét cap dac hiéu véi khudn genotype 2. Tiép tuc
sir dung nhiét do 60 - 64°C véi cac moi con lai 1an luot véi cdc mau DNA chuan khéc. Két qua
cho thdy, & nhiét ¢6 62°C cac cap moi bat cap dic hiéu voi DNA chuan tuong ung (Hinh 2).

M P9

P8 P10 P23
1kb+ G9 G8 G10 G23 G8 G10 G23 G10 G10 G23

e
20,000bp_, H
—

S —
—
— ; 573bp
—
“451%1’
S00bP—»
- - 410bp
. ’ 
200bp —» 352bp
75bp—»

Hinh 2. Két qud dién di sin pham PCR mai genotype 8, 9, 10, 23 & nhiér dg 62°C
(P8, P9, P10, P23 la cac moi xdc dinh cac genotype 8, 9, 10, 23;
G8, G9, G10, G23 ki hiéu cho cac khudn la cac chung chudan genotype 8, 9, 10, 23 s dung trong phan ung)

Két qua dién di san pham PCR cho thiy, tai nhiét do 62°C la nhiét d6 t6i uvu dé cac mdi bét
cap dac hiéu.
3.2. Téi wu ham Iwong DNA khudn mdu chudn va néng dg moi
3.2.1. Toi wu nong dé moi

MOi p72-SNP dugc st dung 1am moi xudi chung cho tat ca cac cip moi ding dé dinh danh
virus, moi nay can phai c6 lugng du d€ dam bao phan umg PCR déc hi¢u xay ra. Ngoai ra, moi
p72L-F va p72L-R dung dé dinh danh su c6 mat cua virus dich ta lon Chau Phi. Thir nghiém
luong moi xudi p72-SNP, p72L-F va p72L-R cho vao phan ung ¢ 2 nong d6 0,2uM va 0,4 UM
thu dwoc két qua dién di nhu Hinh 3.

1 2 1kb+ 3 4
=3
b
R
1000bp
P72 —760DD —» s  — S S < 760bp — p72
G23 - 550bp —» S00Dp S < 573bp - G10
GO1 - 410bp —» e <—410bp — GO8
G09 - 352bp — " Wi <
i
G02 - 210bp — 200bp

, TN e T ‘
Hinh 3. Ket qua di¢n di san pham PCR khdo sat méi p72-SNP, p72L- F va p72L-R écéc nong do
(1, 2: hon hgp moi xdc dinh genotype 1, 2, 9, 23 véi moi p72-SNP, p72L-F, p72L-R ¢ néong d¢ 0,2uM va
0,4pM;
3, 4: hdn hop méi xdc dinh genotype 8, 10 véi moi p72-SNP, p72L-F, p72L-R ¢ néng dé 0,2uM va 0,4uM)
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Két qua thir nghiém cho thdy bang DNA ¢ ndng d6 mdi p72-SNP, p72L-F, p72L-R 0,4 uM la
t6i wu cho phan tmg vi 16 nét hon khi sir dung mdi & nong d6 0,2 pM.

Trong phan (g c6 mat day du cac genotype, dic biét 1a GO1 ¢ nong do 0,1 UM la rd band
nhat, mot s6 san pham nhu GO8 va G09 cho thdy xuat hién band khong dong déu, mo nhat hon
cac san pham khéc. Do d6, nong d6 cac mdi don 1é con lai trong hdn hop ciing can dugc tinh toan
ph hop. Cac thir nghiém dugc tién hanh véi nong d6 moi nhu trong Bang 3.

Bang 3. Hon hop nong dé moi khac nhau

Méi hén hop Mdi don Nong dd cudi (uM)
p72-g02 0,2
1 p72-g09 0,2
p72-923 0,2
p72-g02 0,2
2 p72-g09 0,3
p72-g23 0,1
p72-g02 0,2
3 p72-g09 0,4
p72-g23 0,1
4 p72-g08 0,2
p72-g10 0,1
5 p72-g08 0,2
p72-g10 0,05
6 p72-g08 0,1
p72-g10 0,1

Thuc hién PCR theo nong do trong Bang 3 thu duoc két qua nhu Hinh 4.

M M 1 2 3

1kb+ 1 2 3 4 5 6 PA PB PA PB PA PB
20,000bp— | § B
20,000bp—» ! !
: 1500bp—»
s _, 720bp-p72
— 550bp — G23 © ., 573bp-Gl0
- -‘{’:;— 573bp — G10 —» 550bp - G23
500bp—> i & W< 410bp — GOS8 ~+ 410bp-Go8
— 352bp - G09 . ‘\\‘ 410bp - G01
2000p—s — 210bp — G02 o ; \\:\ 352bp - G09
75bp—» ki " 210bp - GO2
75bp—»
Hinh 4. Két qua dién di san pham PCR thir nghiém  Hinh 5. Két qua dién di san pham PCR thi nghiém
& C&c nong do moi thanh phan khac nhau kiem tra mau ¢ cac nong d¢ khac nhau
(1,2, 3,4, 5, 6: phan vng PCR vdi hon hop moi theo (1, 2, 3: hon hop moi xdc dinh genotype 1, 2, 9, 23 vsi
bang 3) cac nong dé mau lan ot 12 100 pmol/pl, 150 pmol/pl,

300 pmol/l; PA: phan img PCR véi moi xdc dinh
genotype 2, 9, 23 va DNA chudn cuia genotype 2, 9,
23; PB: phdn 1ing PCR vdi moi xdc dinh genotype 8,
10 va DNA chudn cuia genotype 8, 10)

O ndng dd cac moi p72-g02, p72-g09, p72-g23 lan luot 14 0,2 uM, 0,4 uM va 0,1 pM trong
hén hop mdi xac dinh céc chiing genotype 2, 9, 23 va ndng do cac moi p72-g08, p72-g10 12 0,1
UM trong hdn hop méi xac dinh cac chiing genotype 8, 10. Két qua thu dugc cac bang san pham
ddng déu, rd nét va dung kich thudc.

3.2.2. Toi wu ham lwong DNA khudn mau chudn
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Dé t6i wu kha ning phat hién sy ¢6 mat cua virus dich ta lon chau Phi, tién hanh thir nghiém
phan ung voi khudn mau & cac ndng do khéc nhau la 100 pmol/ul, 150 pmol/ul va 300 pmol/pl.

Két qua ther nghiém (Hinh 5) c6 thé thay, ¢ nong d6 100 pmol/ul, bang san pham genotype 1,
2, 9 hién tuong d6i rd nét. Tuy nhién, bang san pham cua genotype 23 khong hién rd rang. Trong
khi d6, & ndng d6 150 pmol/pl va 300 pmol/pl tat ca cac bang san pham déu hién 1én twong ddi
rd rang, cd thé nhan biét bang mét thuong. Nhu vdy, ndng do DNA khudn tdi thiéu dé nhan biét
c6 thé phat hién virus 1 trén 150 pmol/ul. Tién hanh Iap lai thi nghiém 30 lan dé khang dinh chic
chan nong d6 mau chuan ti wu 1a > 150 pmol/pl. Két qua kiém tra thu duoc trong ca 30 lan thir
nghiém déu c6 két qua hoan toan giéng nhau.

3.3. Téi wu néng dp MgCl,

Nong do cudi cung cho Mg?* trong PCR thuong nam trong khoang 1 — 4 mM. Trong thi
nghiém nay, chung téi tién hanh thi nghiém 4 mac nong d6 MgCl; 1 mM, 1,25 mM, 1,5 mM va
2 mM thém vao trong mét phan ang 10 L. Két qua thir nghlem duoc thé hién trén Hinh 6.

M PA-GA PB-GB
1kb+ 1 125 15 2 1 125 15 2 1kb+ 1 2 3 4
20,000
20,000bp—y = , P—> =)
— —
—
—
—_ —
pa— — 550bp — G23
550bp - G23
/ 500bp—» S S e < 573bp - G10
- —
S00DD—» s - - e s G0 — <— 410bp - Go8
— 352bp — G0O9

S . W 0p-Gos

- - - 2000p —» -« 210bp-Go2
200bp—» 352bp - G09
210bp - G02 75bp —»
75bp—
Hinh 6. Két qud dién di sin pham PCR thiz nghigm  Hinh 7. Két qua dién di san pham PCR thi nghiém
MgCl; ¢ c&c nong do khac nhau dNTP ¢ cac nong d¢ khac nhau

(PA-GA: phan #ng PCR véi moi xdc dinh genotype (1, 2: phan #ng PCR véi mai xdc dinh genotype 2,
2,9, 23 (PA) va DNA chuan cia genotype 2, 9, 23 9, 23 ¢’ nong dg ANTP 0,25 uM va 0,5 uM; 3, 4:
(GA) ¢ néng do MgCl, tir 1 mM, 1,25mM, 1,5 mM phan i#ng PCR véi moi xdc dinh genotype 8, 10 &
va 2 mM; PB-GB: phan izng PCR véi méi xdc dinh nong dg ANTP 0,25uM va 0,5uM)
genotype 8, 10 (PB) va DNA chudn cia genotype 8,
10 (GB) ¢ nong d@é MgCl, tir 1 mM, 1,25 mM, 1,5
mM va 2 Mm)

Két qud thu duoc cho thdy, nong do MgClz & nong dd 1,25 mM trong phan tng, tat ca cac
band déu 1én 15 nét, di kha ning nhan biét bing mit thudng, dong thoi dam bao hiéu suat va tiét
kiém chi phi.

3.4. Téi wu néong dp ANTP

Thir nghiém b sung dNTP & c4c ndng d6 0,25 pM va 0,5 uM thu duoc két qua nhu Hinh 7.

Tai nong do dNTP 0,25 uM genotype 9 & nhém A va genotype 8 khdng xuét hién band. Nong
d6 cho vao phan ung PCR céan dat 0,5 uM la xuat hién ddy du cac band, d& dam bao phan tng
xay ra hiéu qua nhat.

3.5. Phdn izng multiplex PCR véi thanh phan va chu trinh nhigr da toi wu

Thuyc hién phan tng véi chu trinh nhiét da tdi uu: 95°C trong 5 phat, 30 chu ki (95°C, 30 giay;
62°C, 15 giay; 72°C, 30 gidy); 72°C, 7 phlt. Kiém tra sin pham PCR bang cach di¢n di trén
agarose 2% va doc két qua bang quan sat ban gel trén dén UV, két qua thu dugc nhu Hinh 8.
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GB GA
PB.PA ()
3 . ’m

720bp — p72

573bp — G10
550bp — G23
|410bp — GO1  410bp — GOS8
352bp — G09

2 [w210bp -G02

Hinh 8. Két qua dién di san pham PCR phan iing multiplex PCR sau khi da 16i wu
PA-GA: phan ung PCR véi hon hop moi xdc dinh genotype 2, 9, 23 (PA) va DNA chuan cua genotype 2, 9,
23 (GA); PB-GB: phan 1ng PCR vdi hon hop moi xdc dinh genotype 8, 10 (PB) va DNA chudn cua
genotype 8, 10 (GB)
Két qua thyc hién phan tng multiplex PCR véi thanh phan va chu ky nhiét da t6i wu duoc thé
hién o trén (Hinh 7) cho thdy, xuat hién day du cac bang gen p72 va cac genotype nhom A (1, 2,
9, 23), nhom B (8, 10) va khong c6 bang phu.

4. Két luan

Nghién ctru da thiét ké va ti uu thanh cong phan @ng multiplex PCR phat hién va dinh danh
virus gay bénh dich ta lon chau Phi bang cach khuéch dai doan gen p72 va dinh danh 06 kiéu gen 1,
2, 8,9, 10, va 23. Thanh phan va nong d6 cudi caa phan tng gom: PCR buffer 1X, dNTP 0,5 uM;
1,25 mM MgCly; 0,05 U/ul Tag DNA polymeraza; cac moi lan luot 12 0,1 uM (p72-g01, p72-g08,
p72-g10, p72-g23), 0,2 UM (p72-g02), 0,4 UM (p72-F, p72-R, p72-SNP, p72-g09); > 150 pmol/pl
DNA chuan. Chu trinh nhiét phan wng 1a 95°C - 5 phut; (95°C - 30 gidy; 62°C - 15 giy; 72°C - 30
gidy) x 30 chu ky; 72°C - 7 phat. Két qua nghién ctru 1a co so phat trién bo kit phat hién va dinh
danh virus gay bénh dich ta lon chau Phi véi y nghia sir dung trong chian nudi nham chan doan hoic
sang loc cac cé& thé lon nghi hoac nhiém bénh tai cac trang trai lon Viét Nam.

Loi cam on

Nghién ctru nay duoc hd tro boi Vién Han 1am Khoa hoc \{a Cong nghé Viét Nam, ma sé
DL0000.04/21-23 do PGS.TS. V6 Thi Bich Thuy la chu nhiém dé tai.
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