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Nabitn ciu khoa hoc

GIAI I\IIA VA PHAN TIGH DAC BIEM GEN UL5
CUA VIRUS DICH TA VIT TAI VIET NAM

Doan Thi Thanh Huong', Ta Hoang Long?, Pé Thi Roan’,
Lé Thi Kim Xuyén', Nguyén Thi Khué', Lé Thanh Hoa'
TOM TAT

Virus dich ta vit (DEV) 1a tic nhan gay ra bénh truyén nhiém cép tinh, lay lan nhanh véi ty 1é chét
cao cho loai thity cAm & moi lira tu01 Trong nghién ctru nay, toan bo gen helicase ULS cua hai ching
virus dich ta vit tai Viét Nam, bao gom mot ching cuong ddc (ki hi¢u Ia DTVCDKN) va mét ching
nhuoc doc vacxin (ki hiéu 1a DTVVXKN) do Trung tim kiém nghiém thudc thii y Trung wong I cung
cap da dugc dong héa vao vector tich dong va giai trinh trinh ty bao gom 2568 nucleotide ma hoa
cho 856 amino acid. Thanh ph?m cAu trac gen ULS cua cac chung virus dich ta vit Viét Nam gém co:
769 adenine (29,95%), 556 cytosine (21,65%), 533 guanine (20,76%) va 710 thymine (27,65%). Két
qua so sanh giira gen ULS5 cua chung virus cuong doc va chung virus nhugc doc vacxin Viét Nam véi
gen ULI1S cua cac ching DEV dang ky trén Ngan hang gen thé glO’l cho thay mirc tuong dong cia
ching 1a 100%, trong khi c6 9 vi tri sai khac vé nucleotide, dan dén 4 vi tri sai khac vé amino a01d
khi so sanh gitra 2 chung virus ciia Viét Nam véi cac chung cia thé gidi. Pay 1a cong bd dau tién vé

giai ma gen virus dich ta vit tai Viét Nam.
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UL5 gene decoding and sequence analysis of Duck Enteritis Virus
isolated in Viet Nam

Doan Thi Thanh Huong, Ta Hoang Long, Do Thi Roan,
Le Thi Kim Xuyen, Nguyen Thi Khue, Le Thanh Hoa

SUMMARY

Duck enteritis virus (DEV) is an agent causing the fatal, contagious, acute disease in all age
groups of duck. In this study, the entire of helicase UL5 gene of two DEV strains in Viet Nam
including a virulent strain (DTVCDKN) and an attenuated vaccine strain (DTVVXKN) from Na-
tional Centre of Veterinary Medicine Control No.1 was cloned, decoded, it consisted of 2568 nu-
cleotides encoding 855 amino acids. The composition of DEV UL15 gene included 769 adenine
(29.95%), 556 cytosine (21.65%), 533 guanine (20.76%) and 710 thymine (27.65%). Compari-
son result between two Vietnamese DEV UL5 genes and the DEV UL5 genes in GenBank indi-
cated that the similarity level of the nucleotide and amino acid of these genes was 100%, while
there were 9 different sites of nucleotide leading on 4 different sites of amino acid in comparison
between two Viethamese virus strains and the respective virus strains in GenBank. This is the
first report of molecular characterization of DEVs in Viet Nam.
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I. PAT VAN PE

Dich ta vit (duck plague) 1a mot bénh truyén
nhiém cap tinh, 1y lan nhanh cho nhiéu loai
thuy cam, & hau hét moi Itra tudi, c6 ty 1& chét
cao va gy thiét hai niang né cho nganh chin
nudi vit trén thé gidi cling nhu tai Viét Nam
(Wobeser, 1997; OIE, 2010). Virus dich ta vit
(Duck enteritis virus (DEV)) 1a thanh vién
cua ho Herpesviridae, c6 h¢ gen la DNA soi
d6i, dai khoang 150-170 kb, bao gom hai ving
gen (unlque region, U) la UL (Vung dai) va US
(Vung ngan). Bao boc hai déu cua ving gen
ngan 12 hai ving lap IR va TR. Thanh phan
nucleotide trong hé gen thién vé G+C (Guanine
va Cytosine), chiém ty 1¢ 64,3%, cao hon rat
nhiéu so v6i cac herpesvirus khac ciia gia cam
(Gardner et al., 1993). Vi hé gen cua virus dich
ta vit tuong ddi 16m nén dén nay mai chi c6 mot
vai hé gen duoc giai ma (Wang et al., 2011).

Trong s6 céc gen cua hé gen virus dich ta vit,
mot sb gen duoc su dung lam chi thi di truyén
trong chan doan, giam dinh bénh va phén tich
pha hé ngudn gbc, bao gdm gen DNA-polymer-
ase (DNA-pol), gen UL32 (Hansen et al., 2000)
va gen ULS5 (Pan et al., 2008).

UL5 1a mét trong ba tiéu don vi ctia phirc
hop helicase-primase. Cac tiéu don vi ctia heli-
case - primase gom UL5/UL8/UL52, 1a nhimng
enzyme hoat dong, bao gdm mot helicase tir dau
57 - 3, mot DNA don c6 chic nang nhu mot
NTPase va moi hoat dong. Cac helicase dong
vai tro thiét yéu trong nhiéu qua trinh sinh hoc
quan trong cua virus nhu qua trinh sao chép,
stra chira, tai to hop, sao ma va dich ma DNA
cua herpesvirus (Marintcheva va Weller, 2001).
ULS5 chira 7 motip bao ton dugc tim thy trong tat
ca cac thanh vién cua ho helicase, chiu trach nhiém
cho viéc thao xodn chudi ciing nhu qua trinh sao
chép DNA va hoan thién chu ky song ciia virus
(Zhu va Weller, 1992). Cac thay d6i nho vé ciu
tréic trong tiéu don vi UL5 ciing c6 thé anh hudng
dén hoat dong ciia primase (Biswas va Weller,
2001). Tuy nhién, trén thé gidi, cac cong bd vé
trinh ty gen UL5 van con rat han ché.

Cho dén nay, sinh hoc phan tir gen va hé gen

cua virus cuong doc va vacxin dich ta vit tai
Viét Nam chua duoc hiéu rd. Chinh vi vay, viée
nghién ctru giai ma vé gen/hé gen va phan tich
déc tinh phan tir trong phan loai virus dich ta vit
tai Viét Nam 1a diéu rat can thiét. Trong bai bao
ndy, chiing t6i giéi thiéu toan bo chudi gen ULS
cua chung virus dich ta vit cuong ddc va ching
virus dich ta vit nhuge doc vacxin co nguén
gbc tai Viét Nam, dong thoi so sanh sy bién d6i
thanh phan gen véi cic ching virus khac trén
thé gioi dang ky 6 Ngan hang gen.

II. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu

Chung virus dich ta vit cuong doc (DTVC-
DKN) va nhugc doc vacxin (DTVVXKN) dung
trong nghién ciru do Trung tim Kiém nghiém
thudc tha y Trung uong I cung cip. Qua trinh
xir Iy mau dugc tién hanh nhu sau: Chiing virus
cuong doc va nhuogc doc dich ta vit dong kho
dugc hoa tan bang nude mudi sinh 1y vai ti 1¢
1:5 va ly tam 8000 vong/ phut trong 5 phut dé
thu dich ndi chira virus. Dich chira virus duoc
bao quan & -70°C cho dén khi str dung dé tach
chiét DNA tong sb.

Céc chung virus dich ta vit cia nudc ngoai
st dung trong nghién ctu, so sanh voi chung
virus cua Viét Nam dugc thu nhan tir Ngan hang
gen thé gi6i.

Bo k1t chuin PCR (QIAGEN Inc, USA) va
cap mdi dic hiéu (Macrogen Inc, Han Qudc) st
dung dé nhan toan bd gen ULS.

2.2. Phwong phap tich chiét DNA tong s6

DNA hé gen cua virus duoc tach chiét béng
bo sinh pham QIAamp DNA Mini Kit (QIA-
GEN Inc.) theo dung hudng dan ciia nha san
xudt va bao quan ¢ -20°C cho dén khi st dung.

2.3. Thiét ké moi va thwe hién phan img PCR

Cip mdi dung cho phan tng PCR thu nhén
gen UL3, bao gdom:

- M6i xudi

ULSF: 5’-CCTTGGTTCATCATATTCAT-3’
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- Mdi nguoc
UL5R-GGGCAAGGTACCAGCAGTT-3".

Céc phan tng PCR dugc thuc hién voi chu
trinh nhiét: 94°C/5 phut; 35 chu ky [94°C/1 phut,
48°C/1 phut, 72°C/3 phit] va chu ky cubi cing &
72°C/10 phat. Bao quan san pham & -20°C cho
dén khi st dung.

San phém PCR duoc kiém tra trén thach aga-
rose 1%, sau do tinh sach béng bd sinh phém
AccuPrep™ PCR Purification kit (Bioneer, Han
Qudc), theo huéng dan cta nha san xuit. San
phém PCR d3 tinh sach dugc ndi vao vector
pCR2.1® (Invitrogen), chuyén nap vio té bao
kha bién E.coli dong DH50, tach chiét DNA
plasmid, chon loc DNA tai to hop mang gen
ULS va gidi trinh trinh tu.

2.4. Giai trinh trinh tw va phan tich sb liéu

Plasmid t4i to hop chita gen UL5 dugc giai
trinh tu trén may Applied Biosystems (ABI)
Model 3730XL. Chudi nucleotide duge xir 1y
bang chuong trinh SeqEd1.03, sau d6 sip xép
chudi va xur 1y tiép bang chuong trinh Assem-
blyLIGN1.9, hé chuong trinh MacVector 8.2
(Accelrys Inc.) trén may tinh Macintosh. Cac
chudi gen ULS5 trong nghién ciru nay duge dem
so sanh vdi trinh ty nucleotide va amino acid
clia cac chung trén thé gidi, st dung chwong

trinh GenDOC2.7; phan tich pha hé bang
chuong trinh MEGA6.06 véi hé s0 tin cay 1000
bootstrap.

III. KET QUA VA THAO LUAN

3.1. Két qua tich chiét DNA tong sé va thu
nhén gen helicase (UL5)

DNA tong s6 sau khi tach chiét dugc sir dung
1am khuén cho phan ting PCR dé nhan viing gen
ULS5 ctia hai mau virus cudng dc va vacxin voi
cap mdi dic hiéu va chu trinh nhiét d3 duoc trinh
bay. Két qua dién di kiém tra san pham PCR va
san phém dong hoa dugc thé hién & Hinh 1. San
phém PCR khi dién di trén thach agarose 1% thé
hién ¢ Hinh 1A Ia mgt bang don nhét, c6 kich
thudce khoang 2,5 kb, dung véi kich thude du
kién ban dau cia gen UL5 vé6i chat luong tot.
Két qua cat kiém tra DNA plasmid tai t6 hop
bang enzyme gidi han EcoRI (Fermentas) dugc
thé hién ¢ Hinh 1B. Trén Hinh 1B thu duoc 2
bang, mot bang co kich thudc xép xi 3,9kb,
bang kich thudc cua vector pCR2.1, mot bang
¢6 kich thudce xap xi 2,5kb, bang kich thudc cia
gen ULS5 chén vao. Diéu d6 ching t6 qua trinh
dong hoa, gan gen ULS vao vector tach dong da
duogc thuc hién thanh cong.

3.2. Két qua giai trinh tw gen helicase (UL5)
Plasmid tai to hop chira gen UL5 ciia hai

Hinh 1A. Két qua dién di kiém tra san pham PCR trén thach agarose 1%.
M: chi thi phdn tir DNA cia thuc khuan thé 1 dwoc cat bang enzyme HindIII; 1: san phdm PCR nhdn gen helicase (ULS)
cua chung virus cuong doc DTVCDKN;, 2: san pham PCR nhan gen helicase (ULS) cua chung virus nhuoc doc vacxin

DTVVXKN.

B: Két qua dién di Ifiém tra plasmid tdi 16 hop duwoc cdt bang enzyme EcoRI trén thach agarose 1%. M: Chi thi phéan tir
DNA cua thuc khuan thé A cat bang enzyme HindlIlI; 1: DNA plasmid tai 16 hop chira gen UL5 cua ching DTVCDKN
sau khi cat bang enzyme gioi han EcoRI; 2: DNA plasmid tdi t6 hop chira gen UL5 cua chung DTVVXKN sau khi cat

bdng enzyme gidi han EcoRI.
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chung nghién ctu duogc giai trinh trinh tu cta gen ULS chung DTVCDKN dugc trinh bay
(Macrogen, Han Quoc). Két qua thu nhan chudi 6 Hinh 2.
nucleotide va amino acid suy dién tuwong {mg
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Hinh 2. Trinh tw gen UL5 ching virus cwong d(_"Jc‘DTVCDKN Viét Nam )
(déng trén la thanh phan nucleotide, dong dwdi la thanh phan amino acid twong teng biéu
thi bang chir cai (1 chir cai) ky hiéu cta chung).
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Hai chung virus cuong dc va vacxin cua
Viét Nam hoan toan dong nhét va twong dong
vé nucleotide va amino acid, bao gém 2568
nucleotide, ma hoa cho 856 amino acid. Thanh
phan céu trac gen UL5 bao gdm: 769 adenine
(29,95%), 556 cytosine (21,65%), 533 guanine
(20,76%) va 710 thymine (27,65%). Trong do,
ty 18 (G+C) 1a 42,41%, thip hon nhiéu so voi
ty 1€ (A+T) 1a 57,59%. Gen ULS5 nghién ctru c6
mé khoi dau 1a ATG, ma két thirc 1a TGA, gidng
nhu cdu trac ciia mot gen thong thuong.

3.3. Phin tich bién d6i thanh phin gen UL5
cuia virus cuwong doc va nhuwge doc dich ta vit

Viét Nam

Cho dén nay, méi chi c6 9 trinh ty gen
ULS cua virus DEV duoc dang ky trén Ngan
hang gen, bao gom: 1 chiung 2085 cta Puc
(JF999965), 1 ching cua My (KF693236), va 7
chung ctia Trung qudc (JQ647509, KF263690,
JQ673560, KF487736, EU195103, EU082088,
EF554398). Céc chung trén dugc st dung dé so
sanh vé thanh phan nucleotide va amino acid
v6i 2 ching nghién ctru cia Viét Nam. Két qua
so sanh trinh ty amino acid gen UL5 dugc trinh
bay ¢ Hinh 3.
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Hinh 3. So sénh trinh tw amino acid chuéi polypeptide UL5 (rut gon dé minh hoa) cia
ching cwong déc DTVCDKN (dong trén cung) véi ching vacxin DTVVXKN

Ghi chu: Déu (.) biéu thi sw giéng véi trinh tw amino acid véi ching DTVCDKN. S sai

(dong thi hai) va cdc ching khdc trén thé gioi.

khéc vé amino acid duoc thé hién bang céac chir cai ky hiéu cua chung.
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Két qua so sanh cho thay giita hai chung
virus cuong ddc va vacxin cua Viét Nam
(DTVCDKN va DTVVXKN), ty 1& dong nhat
dat dugc 1a 100%, ca vé nucleotide va amino
acid; dong thoi ciing c6 ty 1¢ twong dong rét cao
v6i cac chung khac trén thé gidi (9 vi tri sai
khac vé nucleotide va 4 vi tri sai khac vé amino
acid). Sai khac vé nucleotide gdm céc vi tri 19,
161, 819, 833, 972, 1037, 1413, 2150, 2197 va
2217. Trong d6 c6 4 vi tri sai khac vé nucleotide
(833; 1037; 2150; 2197) di dan dén sai khac &
4 vi tri amino acid (vi tri S278F; 1346M; T7171,
G733S). Két qua nghién ctru cua chung t6i cho
thidy gen UL5 1a mot gen co6 mirc do bao ton
cao trong hé gen ciia virus dich ta vit. Dong thoi
cho thiy su tuong ddng cao giita cac chung vi-
rus dich ta vit giita cac qudc gia khac nhau. Sy
trong ddng hoan toan vé nucleotide va amino
acid gifra 2 chung cuong doc va vacxin cta Viét
Nam cho thdy, chiing vacxin nghién ctru 1a phu
hop dé st dung cho nhiing ving bi nhiém chung
virus cuong doc DTVCDKN. Tuy nhién, day
mdi chi 1a nhitng nghién ctru giai ma virus dich
ta vit dau tién tai Viét Nam. Cac nghién ctru tiép
theo trong twong lai vé sinh hoc phan tr gen/hé
gen cua virus dich ta vit cuong doc va nhugc
ddc vacxin tai Viét Nam la vo cung can thiét
dé xac dinh ngudn gdc phén loai ctia cac chung
virus dwong nhiém, gop phan gitip cho cong tac
phong chéng bénh dich ta vit dat hi€u qua hon.

IV. KET LUAN

Béng phuong phép sinh hoc phan ti, toan bo
chudi gen UL5 ctia 2 ching virus cuong doc va
nhuogce doc vacxin dich ta vit tai Viét Nam da
duoc giai ma bao gdm 2568 nucleotide ma hoa
cho 856 amino acid. Gen ULS c6 muc do bao
tdn cao trong h¢ gen cua virus dich ta vit. Cac
chung virus dich ta vit Viét Nam trong nghién
ctru ¢6 ty 1¢ twong dong 100% vé gen nay. Cho
dén nay, cac dir liéu vé sinh hoc phan tir virus
dich ta vit con rat thiéu, do do viéc phan lap, giai
ma va nghién ctru déc tinh phén tir gen/hé gen
ctia cac ching virus dich ta vit Viét Nam can
duoc tién hanh.

LOI CAM ON: Nghién ciru nay duwoc tai tro
béi Quy phat trién khoa hoc va cong nghé quoc
gia (NAFOSTED) trong dé tai ma s6 106.04-
2012.60.

10

TAI LIEU THAM KHAO

1. Biswas N., Weller K. (2001) The ULS5 and
ULS52 subunits of the Herpes Simplex Virus
Type 1 helicase-Primase subcomplex ex-
hibit a complex interdependence for DNA
binding. The Journal of Biological Chemis-
try, 276: 17610-17619.

2. Gardner R., Wilkerson J., Johnson J. C.
(1993) Molecular characterization of the
DNA of Anatid herpesvirus 1. Intervirology,
36: 99-112.

3. Hansen W. R., Nashold S. W., Dochert, D. E.,
Brown S. E., Knudson D. L.( 2000) Diagnosis
of duck plague in waterfowl by polymerase
chain reaction. Avian Diseases, 44: 266-274.

4. Marintcheva B., Weller S. K. (2001) A tale of
two HSV-1 helicases: roles of phage and ani-
mal virus helicases in DNA. Progress in nu-
cleic acid research and molecular biology,70:
77-118.

5. OIE Terrestrial Manual 2010. Duck Virus He-
patitis. Chapter 2.3.8.

6. Pan H., Cao R., Liu L., Niu M., Zhou B,,
Chen P., Hu, J. (2008) Molecular cloning and
sequence analysis of the duck enteritis virus
ULS gen. Virus Research, 136: 152-156.

7. Wang J., Hoper D., Beer M., Osterrieder N.
(2011) Complete genome sequence of viru-
lent duck enteritis virus (DEV) strain 2085
and comparison with genome sequences of
virulent and attenuated DEV strains. Virus
Research, 160: 316-325.

8. Wobeser G. A. (1997) Duck plague, in
Disecases of wild waterfowl (2nd ed): New
York, N.Y., Plenum Press. 15-27.

9. Zhu L. A., Weller S. K. (1992) The six con-
served helicase motifs of the ULS5 gen
product, a component of the herpes simplex
virus type 1 helicase-primase, are essential
for its function. Journal of Virology, 66: 469-
479.

Nhan ngay 10-6-2015
Phan bién ngay 10-7-2015





