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TOM TAT

Nghién clru dwoc tién hanh dé xac dinh mét sé déc diém sinh hoc phan tir cla virus Ca ré phan lap duwoc tai
mot sb tinh phia B&c Viét Nam. 5 chiing virus Ca ré nghién ctru dwgc phan 1ap tir cac mau bénh phdm ctia ché méc
bénh Ca ré thu thap tir 5 dia phwong gdm Nam Binh, Thai Binh, Hwng Yén, Ha Noi va Bac Giang trong nam 2015.
Tach chiét ARN tdng sb, thwe hién phan (’ng RT-PCR va PCR-sequence v&i cdp médi (CDVff1, CDV-HS2) va (Uppf,
Upp2) dac hiéu khuéch dai gene Haemagglutinin (H) va Phosphoprotein (P) ctia virus. San phdm phan ng PCR-
sequence dwoc gidi trinh ty gene dwa trén co s clia phwong phap Sanger. Két qua giai trinh tw gene H va P clia 5
chdng virus Ca ré nghién ctvu c6 do dai lan lwot 1a 1824 bp va 402 bp. Mirc dd twong déng vé nucleotide & gene H
va P gilva 5 chling virus nghién ctvu dat ty 1& cao 1an lwot 1a 90,05 - 99,61% va 94,81 - 99,75%. Mc d6 twong déng
vé amino acid ma héa tir gene H va P gii*a 5 chling virus nghién ctru dat ty Ié cao Ian lwot la 89,38 - 99,5% va 92,47
- 100,0%. Két qua xay dwng pha hé chi ra 5 ching virus Ca ré phan lap dwoc nam trong 3 nhanh phat sinh khac
nhau thudc 3 genotype l1an Iwot 1a Asia 1, Asia 2 va Classic. Nghién ctu da chi ra dwgc cac genotype gay bénh
chinh dang Iwu hanh tai mét sb tinh phia B&c Viét Nam, tir dé gidp ich cho viéc phat trién vacxin tir cac chdng virus
gay bénh Ca ré trong nwéc gép phan kiém soat dich bénh.

Tw khoa: Virus Ca ré, sinh hoc phan ti, Viét Nam.

Molecular Biological Characteristics of Canine Distemper Virus Strain
Isolated from Some Provinces in The North of Vietnam

ABSTRACT

The study was conducted to investigate molecular biological characteristics of isolated canine distemper virus
(CDV) strains from some provinces in the North of Vietnam. Five virus strains in this study were isolated from clinical
samples of dogs infected with CDV in Nam Dinh, Thai Binh, Hung Yen, Hanoi and Bac Giang provinces in 2015. After
the viral ARNs were extracted from tissue samples, RT-PCR and PCR-sequence assay were performed using
specific primer pairs to amplify haemagglutinin (H) and phosphoprotein (P) genes of CDV. The products of PCR-
sequence were directly sequenced using Sanger sequencing method. The sequence of H and P genes was 1824bp
and 402bp in length, respectively. The high similarity of nucleotides in H and P genes between 5 virus strains was
90.05 - 99.61% and 94.81 - 99.75%, respectively. The high similarity of amino acids encoded by H and P genes
between 5 virus strains was high with 89.38 - 99.5% and 92.47 - 100.0%, respectively. The phylogenetic trees
showed that five isolated virus strains belonged to three different genotypes: Asia 1, Asia 2 and Classic. These
results indicated that pathogenic genotypes of virus strains were circulating in northern provinces of Vietnam. These
results are useful information for producing vaccine from pathogenic virus strains to control CDV in Vietham.

Keywords: Canine distemper virus, molecular biological characteristics, Vietham.
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1. DAT VAN DE

Bénh Ca ré (bénh sai sot) 12 mot trong cac
bénh nguy hiém nhat trén ché con 3 - 6 thang
tudi, ty 1& chét tit 50 - 90%. Ché méc bénh bi tén
thuong 16n ¢ hé tiéu hoa, dic biét 1a da day va
rudt, hé than kinh trung uong va hé ho hap
(Woma and Van Vuuren, 2009). Hién nay, bénh
c6 6 khép noi trén thé gidi, khong nhiing xay ra
& ché nudi ma con ¢ nhiéu quin thé dong vat
hoang da. Nhiing ché méc bénh Ca ré nhung
khéng biéu hién triéu ching ré rang da trd
thanh moi de doa nghiém trong cho viéc bao tén
nhiéu loai thd &n thit va thi cé tai.

Nguyén nhén giy bénh Ca ré trén ché la do
virus Ca ré (Canine distemper virus - CDV).
CDV la mot thanh vién ctua giéng Morbillivirus,
thudéc ho Paramyxoviridae. Virus Ca ré cé cau
tao gobm mot sgi ARN don khong phan doan
(khoang 15.690 nucleotide) va c6 v6 boc tit 150 -
300 nm (Murphy et al., 1999). Trong cau tric bo
gen gébm 6 gen méa hoéa cho mot protein tao l6p
v6 boc (M), hai glycoprotein (yéu t& két dinh (H),
yéu t6 dung hop (F)), hai protein c6 lién quan téi
kha n#éng phién ma (phosphoprotein - P va large
protein - L) va nucleocapsid N déng géi ARN
cta virus (Sidhu et al., 1993). Phan loai theo dia
Iy ctia virus Ca ré dua trén trinh tu ctia protein
H theo Harder va Osterhaus (1997) va Martella
et al., (2006) gom 7 nhém chinh: Arctic - like,
America 1/Classic, America 2, Asia 1, Asia 2,
Europe, Europe-wildlife.

O Viét Nam, bénh Ca ré duge phat hién ti
nam 1920. Ché phat bénh thuong chét véi ty 1é c
50 - 80%, c6 thé 1én dén 100% néu khong duge
diéu tri kip thoi (H6 Dinh Chic, 1993). Cho dén
nay, bénh Ca ré xay ra & hau hét cac tinh va gay
thiét hai 16n cho dan ché nudi trong nuée do ty 1é
ti vong cua bénh rat cao (L& Thi Tai, 2006).
Nhung cic nghién ctu vé déc tinh di truyén ctua
virus Ca ré & trong nuéc con rat khiém ton, bén
canh dé hiéu qua bao hd cua cac vacxin phong
bénh Ca ré dang luu hanh hién nay chua c6
nhiéu bao céo cu thé. Xuit phat tit thuc tién do,
nhém nghién ctiu da tién hanh nghién ciiu vé déic
tinh sinh hoc phan tl ctia cac chung virus Ca ré
phan lap tai mét s6 tinh phia Bic, Viét Nam. Két
qué nghién ciiu c6 ¥ nghia rat quan trong trong

viée cung cap thong tin vé dich té hoc phan tu
dua trén dii liéu di truyén ctia cac ching virus
Ca ré phan lap dugc, tu d6 gitp cho viéc sang loc
va lua chon dugc chiing virus tiém ning phuc vu
san xuft vacxin phong bénh, ché tao kit chin
do4n, ché tao khang nguyén dung trong chéin
doan, gép phAn giam thiéu thiét hai kinh t& do
bénh Ca ré gy ra cho dan ché nuéi ¢ trong nuée.

2. NGUYEN LIEU VA PHUONG PHAP

2.1. Nguyén liéu

5 chting virus Ca ré la CDV-VNUA-768,
CDV-HUA-02H, CDV-HUA-03R, CDV-HUA-
04H va CDV-HUA-05P dugc phan lap tu cac
mau bénh phdm cta ché méc bénh Ca ré (dudc
chén doan duong tinh bing RT-PCR va héa mo
mién dich) dugc thu thap ti 5 dia phuong gom:
Nam Pinh, Thai Binh, Hung Yén, Ha Néi, Bac
Giang trong nam 2015. Cac miu virus Ca ré
dugc bao quan 6 diéu kién -80°C tai Phong thi
nghiém trong diém CNSH, Khoa Thu y, Hoc
vién Nong nghiép Viét Nam.

2.2. Phuong phap nghién cttu
2.2.1. Tach chiét ARN téng s6’

T cic chung virus Ca ré dudc bao quan trong
diéu kién -80°C, tién hanh tach chiét ARN t6ng s6
theo huéng dan di kém cta bo Kit QIAamp Viral
ARN Minikit (Qiagen, Hilden, Dtc).

2.2.2. Phuong phap RT-PCR

Mau ARN sau khi tach chiét sé& dugc tién
hanh phan dng RT-PCR theo by Kit Qiagen
One-step RT-PCR. Trong d6, cac ciap mdi dudc
st dung gom mdi nhan doan gene H (CDVIff1;
CDV-HS2); mbi nhan doan gene P (Upp1; Upp2)
do cong ty Greiner-bio-one (Nhat Ban) cung cip
va chu ki nhiét phan ting RT-PCR theo nghién
ctiu ciia Lan et al. (2005a).

2.2.8. Giai trinh tu gene va xdy dung cay
sinh hoc phan tw

San phidm phan tng RT-PCR duge tinh
sach bang bot kit QIAquick Extraction (Qiagen,
Hilden, Dtc), chay phan ttng PCR sequence, sau
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Bang 1. Cac ching tham chiéu st dung dé xAy dung cay sinh hoc phan t&

STT Gene Ma hiéu (Accession number) Tén chung virus Quéc gia Nam phan lap
1 Z35493 Convac vaccine Pan Mach 1994
2 H X84999 1493/Han89 Anh 1996
3 H 754166 A92-6 Ha Lan 1996
4 H Z47759 Danish mink Pan Mach 1997
5 H Z47763 black leopard Pan Mach 1997
6 H AB016776 Tanu96 Nhat Ban 1998
7 Full gene AF014953 Wyeth-Lederke Hoa Ky 1998
8 H D85755 Yanaka strain Nhat Ban 1999
9 H AF172411 liud Trung Quéc 1999
10 H AF259552 Snyder Hill buc 2000
11 H AB025271 KDK-1 Nhat Ban 2002
12 Full gene AF378705 Onderstepoort Hoa Ky 2002
13 H AB040767 HM-3 Nhat Ban 2002
14 H D85754 Hamamatsu Nhat Ban 2003
15 H AY297454 5VD Nhat Ban 2003
16 Full gene AY466011 98-2654 Hoa Ky 2004
17 H DQ228166 207/00 Italy 2006
18 H DQ226087 179/94 Italy 2006
19 H AB252718 009L Nhat Ban 2007
20 H EU252148 Seoul Han Quéc 2007
21 H FJ405224 monkey-KM-01 Trung Quéc 2008
22 H EU743934 HLJ1 Trung Quéc 2008
23 H EU716074 98Marten Han Quéc 2008
24 H FJ848530 BJ080514 Trung Quéc 2009
25 H EF445053 NM Trung Quéc 2009
26 H EF445052 HL Trung Quéc 2009
27 H FJ461715 4sp Nam Phi 2010
28 H FJ461711 7L Nam Phi 2010
29 H FJ416339 Bv4 Australia 2011
30 Full gene KJ466106 CDV SY Trung Quéc 2014
31 P AB028915 Hamamatsu Nhat Ban 1999
32 P AB028914 Yanaka Nhat Ban 1999
33 P AB028916 Jujo Nhat Ban 1999
34 P AF181446 Rockbomn Nga 1999
35 P AF259549 German dog Nga 2000
36 Full gene AY386315 5804 Hoa Ky 2003
37 AY286481 Snyder Hill Hoa Ky 2004
38 P AB212728 007Lm Nhat Ban 2005
39 P AB212961 S124C Nhat Ban 2006
40 P AB212959 Ac96l Nhat Ban 2006
41 P AB212960 P94s Nhat Ban 2006
42 P AB252715 011C Nhat Ban 2007
43 P AB252714 009L Nhat Ban 2007
44 P AB606409 ferret 1017 Nhat Ban 2010
45 Full gene AB490680 007Lm/B Nhéat Ban 2014
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d6 giai trinh tu truc tiép san phdm phan tng
PCR sequence trén may giai trinh tu gene tu
dong CEQ-8000 (My). Dt liéu trinh tu gene thu
dugc tit may giai trinh tu gene dudc xu 1y bang
phan mém genetyx (version 5.0.4) va MEGA
(Molecular Evolutionary Genetics Analysis
version 6.0). CAy sinh hoc phan tit duge x4y dung
bing phan mém MEGA, st dung phuong phap
test Maximum likehood v61 gia tri bootstrap la
1.000 don vi. Cac chung virus tham chiéu su
dung dé x4y dung cay sinh hoc phéan ti dugc thu
thap ti dii liéu trén ngan hang gene thé giéi.

3. KET QUA VA THAO LUAN

3.1. K&t qua so sanh trinh tu nucleotide
cua cac chung virus nghién cttu

Sau buée tach chiét ARN téng s6 va RT-
PCR, san phidm cta phan tng RT-PCR dudgc
dién di kiém tra truéc khi tién hanh phan tng
PCR sequence. K&t qua dién di san phdm phan
ting RT-PCR véi doan gene P dudgc trinh bay &
hinh 1 v6i mét bang sang duy nhit tuong ting
vé6i kich thuée 1a 409 bp. Diéu nay cho thay cac
buée tach chiét ARN tng s6 va phan tng PCR
da dugc thuc hién thanh coéng, day 1a co sd cho
budc giai trinh tu gene.

Tu két qua gidi trinh ty gene, qua phan tich

5 4 3 2

1

[ ]

va xu ly tin hiéu trinh tu gene thu dugc bing
phan mém Genetyx (phién ban 5.0.4) da thu
dugc trinh tu nucleotide cia doan gene H va
gene P cta virus véi do dai 1an lugt 14 1.824 bp
va 402 bp. Két qua so sanh trinh tu nucleotide
gitia 5 chting virus nghién ctu c6 231 vi tri su
sai khac tuong d6i vé thanh phan nucleotide véi
nhau va khéc so v6i chuing virus vacxin. Khi so
sanh vé trinh tu nucleotide 6 gene H giiia 5
ching virus nghién ctu véi nhau két qua thu
duge chiing CDV-VNUA-768 c6 s6 lugng vi tri
sai khac so v6i chung CDV-HUA-02H, CDV-
HUA-03R, CDV-HUA-04H va CDV-HUA-05P
lan lugt 1a: 126, 131, 154, 16 vi tri. Chung CDV-
HUA-02H c6 s6 lugng vi tri sai khac so véi
chuing CDV-HUA-03R, CDV-HUA-04H va
CDV-HUA-05P lan lugt la: 7, 153, 124 vi tri.
Chung CDV-HUA-03R c6é s6 lugng vi tri sai
khic so véi chung CDV-HUA-04H va CDV-
HUA-05P lan lugt 1a 156 va 128 vi tri. Chung
CDV-HUA-04H c6 154 vi tri sai khac so véi
ching CDV-HUA-05P.

Két qua so sanh trinh tu gene phosphoprotein
cua cic chiing virus nghién ctiu dudge giai trinh tu
gene c6 su sai khac tuong déi vé thanh phéan
nucleotide gitia 5 chiing virus nghién citu va khac
so v6i chung virus vacxin. Cé 27 vi tri sai khac vé
nucleotide gitia 5 ching virus nghién

6 7 8

LK 1 409 bp

Hinh 1. K&t qua dién di sin pham phan @ng RT-PCR véi doan gene P
cua 5 chung virus nghién cttu

Ghi chi: Giéng 1, 2, 3 bén trai Marker tuong ting lIa mau virus CDV-VNUA-768, CDV-HUA-02H, CDV-HUA-03R; Giéng 4:
Déi chiing 4m Ia nude khit ion; Giéng 5: D61 chiing duong 1a ARN cia virus vacxin Onderstepoort; Giéng 6, 7, 8 bén phai
Marker tuong ting 1a mau virus CDV-HUA-04H va CDV-HUA-05P.
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ctiu va chiing virus vacxin 1an lugt & cac vi tri: 48,
49, 52, 55, 88, 96, 105, 129, 174, 183, 186, 216,
225, 230, 237, 243, 246, 250, 253, 269, 288, 307,
308, 344, 350, 356, 392. Trong d6, khi so sanh
gitia c4c chung virus nghién ctiu v6i nhau nhan
thay s6 lugng vi tri su sai khac gifia ching
CDV-VNUA-768 vé6i 4 chuing virus CDV-HUA-
02H, CDV-HUA-03R, CDV-HUA-04H va CDV-
HUA-05P 1an lugt 1a 16, 15, 17, 1 vi tri. Chung
CDV-HUA-02H c6 s6 lugng vi tri sai khac so véi
ching CDV-HUA-03R, CDV-HUA-04H va
CDV-HUA-05P 14an lugt la: 1, 19, 15 vi tri.
Chung CDV-HUA-03R c6 s6 lugng vi tri sai
khac so véi chung CDV-HUA-04H va CDV-
HUA-05P lan lugt 1a 18 va 14 vi tri. Chung
CDV-HUA-04H c¢6 16 vi tri sai khac so vdi
chiing CDV-HUA-05P.

Cac vi tri sai khac duge phan bd 6 nhiéu vi
tri theo chiéu dai cia doan gene H va P, khong
tap trung d mot khu vuc nhat dinh, diéu nay cho
thay c6 su sai khéc vé tinh khang nguyén (trinh
tu amino acid ma héa tu trinh tu nucleotide)

gifia 5 chling virus nghién ctiu. Khi so sanh vé
thanh phan nucleotide 6 doan gene H va gene P
gitia 5 chuing virus nghién ctu véi su sai khac vé
nucleotide khéng qua 12,66% va 6,72% tong s6
nucleotide ctia doan gene H va gene P. Diéu nay
sé dan dén cac chung virus trong cung mot
nhanh phat sinh sé cé it su sai khac vé trinh tu
nucleotide.

K&t qua so sanh mtc d6 tuong dong vé trinh
tu nucleotide 6 gene H va P gitia 5 chung virus
nghién cttuva ching virus vacxin Onderstepoort
dugc trinh bay 6 bang 2 va 3.

Két qua 6 bang 2 va 3 cho thiy 5 ching
virus nghién ctiu c6 miic d6 tuong doéng vé
nucleotide 6 gene H va gene P dat ty 1& kha cao
1an lugt 13 90,05 - 99,61% va 94,81 - 99,75%. O
gene H thi 2 chung CDV-VNUA-768 va CDV-
HUA-05P c6 miic d6 tuong déng tuong ddi cao 1a
99,11%; 2 chung CDV-HUA-02H va CDV-HUA-
03R c¢6 mitc d6 tuong dong tuong doi cao la
99,61%; chiing CDV-HUA-04H thi c6 su sai khéc

Bang 2. Su tuong dong vé trinh tu nucleotide ctia gene H giita cac chung virus Ca ré

nghién cttu v6i mau virus vacxin Onderstepoort (%)

CDV- CDV- CDV- CDV- CDV-
VNUA-768  HUA-02H HUA-03R HUA-04H HUA-osp ~ Onderstepoort
CDV-VNUA-768 100,0
CDV-HUA-02H 92,19 100,0
CDV-HUA-03R 91,84 99,61 100,0
CDV-HUA-04H 90,23 90,26 90,05 100,0
CDV-HUA-05P 99,11 92,39 92,05 90,30 100,0
Onderstepoort 90,17 90,20 89,99 99,34 90,24 100,0

Bang 3. Su tuong dong vé trinh tu nucleotide ctia gene P

gitia cac chung virus Ca ré nghién ctu véi mau virus vacxin Onderstepoort (%)

CDV- CDV-

CDV- CDV- CDV-

VNUA-768  HUA-02H HUA-03R HUA-04H HUA-osp ~ Onderstepoort
CDV-VNUA-768 100,0
CDV-HUA-02H 95,73 100,0
CDV-HUA-03R 96,02 99,75 100,0
CDV-HUA-04H 95,42 94,81 95,11 100,0
CDV-HUA-05P 99,75 96,01 96,29 95,70 100,0
Onderstepoort 95,42 94,81 95,11 99,50 95,70 100,0
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khéc nhiéu so véi 4 ching virus con lai véi mtc
d6 tuong ddng dao dong tix 90,05% t6i 90,3%. O
gene P thi 2 chiung CDV-VNUA-768 va CDV-
HUA-05P c6 mtic d6 tuong déng tuong ddi cao la
99,75%; 2 chung CDV-HUA-02H va CDV-HUA-
03R c¢6 mitc d6 tuong dong tuong doi cao la
99,75%; chung CDV-HUA-04H thi c6 su sai
khéc nhiéu so véi 4 chung virus con lai v6i mitic
do tuong déng dao dong tir 94,81% t6i 95,42%.

Két qua nghién cttu nay thap hon so véi két
qué nghién cttu ctia Lan et al. (2006a) va Guo et
al. (2013) vé ty 1& tuong déng nucleotide; diéu
nay cho thiy cé su sai khac nhau gitia 5 ching
virus nghién ctiu, cac ching virus nay c6 thé ndm
cach xa nhau trong cing mét nhanh phat sinh.

Su tuong dong vé nucleotide 6 gene H va
gene P gifia 5 chting virus nghién cttu véi chung
virus vacxin dat ty 1& 1an lugt 12 89,99 - 99,34%
va 94,81 - 99,50%. K&t qua nghién citu vé mtc
do tuong dong trinh tu nucleotide gitia 5 ching
virus méi phan 1ap véi ching virus vacxin cao
hon so véi két qua nghién ctu cha Lan et al
(2006a). Trong d6, chung CDV-HUA-04H c6
mtc dd tuong doéng véi chung virus vacxin cao
hon so véi 4 chting virus con lai. Diéu nay cho
thay su gin giii trong moi quan hé di truyén
gitia chung virus CDV-HUA-04H trong nghién
ctiu va ching virus vacxin.

3.2. Két qua so sanh trinh tw amino acid
cua cac chung virus nghién ctru
Két qua so sanh vé trinh tu amino acid dugc

ma héa tit gene H va gene P dudc trinh bay 6
hinh 2, 3.

Khi so sanh vé trinh tu amino acid méa héa
tt gene H gitta 5 ching virus nghién ctiu va
chiing virus vacxin thay c6 83 vi tri sai khéc.
Trong do6, khi so sanh gitia 5 ching virus nghién
ctiu véi nhau thi ching CDV-VNUA-768 c6 su
sai khac véi chung virus CDV-HUA-02H, CDV-
HUA-03R, CDV-HUA-04H va CDV-HUA-05P
14n luot 14 40, 40, 57, 6 vi tri. Chtung virus CDV-
HUA-02H c¢6 su sai khac véi chung virus CDV-
HUA-03R, CDV-HUA-04H va CDV-HUA-05P
1an lugt 1a 3, 58, 41 vi tri. Chung CDV-HUA-
03R c6 su sai khac véi chung CDV-HUA-04H va
CDV-HUA-05P 1an lugt 1a 21 va 42 vi tri.

Chung CDV-HUA-04H c6 58 vi tri sai khac véi
chiung CDV-HUA-05P.

Két qua 6 hinh 2 cho thdy 5 ching virus Ca
ré phéan lap dugc c6 trinh tu amino acid ma héa
ti gene H c6 d6 dai la 607 amino acid. Trong khi
d6, chung virus vacxin c¢6 trinh tu amino acid
mé hoéa tit gene H c6 do dai ngin hon 1a 604
amino acid. 5 chung virus nghién ctiu va chiing
virus vacxin Onderstepoort déu c6 12 vung chtia
cysteine ndm rai rac theo chiéu dai caa trinh tu
amino acid ma hoéa ti gene H & cac vi tri 1an
lugt la: 139, 154, 188, 283, 296, 377, 382, 390,
490, 566, 575, 602. Khi so sanh két qua nghién
ctiu véi két qua nghién ciu cua Iwatsuki et al.
(1997); Lan et al. (2005b, 2006a, 2006b, 2007,
2009a) thdy khong c6 su thay d6i vé s6 lugng vi
tri chtia cysteine trén cic chuing virus Ca ré da
duge phan lap trude day va 5 ching méi duge
phan 1ap trong nghién ctu nay.

Vung ki nuéc chinh caa 3 ching virus CDV-
VNUA-768, CDV-HUA-04H va CDV-HUA-05P
dai 22 amino acid ndm & vi tri tit amino acid 35
téi 56, dai hon so véi cac chung virus
Hamamatsu, Yanaka va Ueno (Iwatsuki et al.,
1997) va bang v6i chung virus
Onderstepoort. Vung ki nudc chinh ctia 2 ching
virus CDV-HUA-02H va CDV-HUA-03R dai 21
amino acid titr amino acid 35 téi 55, bang véi cac
ching Hamamatsu, Yanaka va Ueno (Iwatsuki
et al, 1997) va ngdn hon 1 amino acid so véi

vacxin

ching virus vacxin Onderstepoort. K&t qua so
sanh vé vung ki nudc cua ching virus vacxin
Onderstepoort trong nghién cu nay c6 su sai
khéc vé6i chliing virus vacxin duge st dung trong
cac nghién ciiu truée day ctia Lan et al. (2006a).
Khi so sanh vé cac vi tri glycosyl héa lién két
v6i Asparagine (N-glycosylation) gitia 5 chung
virus nghién ctu thu duge két qua 1an lugt 1a 9,
8 8 1,
Onderstepoory cé 6 vi tri glycosyl héa lién két véi

9 wvi trii Chung virus vacxin
Asparagine. K&t qua vé cac vi tri glycosyl héa
lién két véi Asparagine (N-glycosylation) da chi
ra 5 chung virus nghién ctiu va chung virus
vacxin Onderstepoort trong nghién ctu nay c6 su
sai khac véi chung vacxin Onderstepoort
(AAG30920) cua Iwatsuki et al (1997) va

Hirama et al. (2004) khi chi c6 4 vi tri lién két N-
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glycosylation. Bén canh dé, trong 5 chung virus
phan 1ap duge ciing c¢6 su tuong déng véi mot so
chiing trén thé giéi vé s6 lugng vi tri glycosyl héa
lién két véi Asparagine nhu: chiing 98-002 thudc
genotype Asia 2 ¢6 8 vi tri (Mochizuki et al,
1999); chung virus phéan lap tai Nhat Ban niam
1997 thudc genotype Asia 1 cing c6 9 vi tri
(Iwatsuki et al, 1997); chung 007Lm thudc
genotype Asia 2 c6 8 vi tri (Lan et al, 2005b);
ching virus P94S, Ac96I va S124C thudc
genotype Asia 1 ¢6 9 vi tri (Lan et al., 2007). Két
qua nghién ctiu nay cho théy c6 thé c6 su sai
khac vé tinh khang nguyén giiia 5 ching virus
nghién ctiu va sai khéac véi cac chung virus Ca ré
dugc phan lap va cong bé trude day.

Tu két qua so sanh vé trinh tu amino acid
ma hoéa ti gene H gitia 5 chung virus nghién
ctiu, nhan thay cé cac vi tri sai khéc tap trung &
mot s6 viing nhu: 61-77, 155-162, 313-344, 365-
376, 530-531, 583-586 (Hinh 3.2). Nhiing vi tri
sai khac nay c6 thé lién quan téi su sai khac vé
dac tinh sinh hoc trén moéi truong nudi cdy gitia
cic chung virus nghién cttu. Bén canh dé6, két
qua vé cac vung sai khac vé amino acid 6 nghién
ctiu nay cé su sai khac véi két qua nghién ctu
ctia Vongpunsawad et al. (2004).

Két qua ¢ hinh 3 cho thdy 5 chung virus
nghién ctiu va ching virus vacxin c6 trinh tu
amino acid ma hoéa ti gene P c6 do dai la 134
amino acid. Pong thoi, khi so sanh gitia 5 ching
virus nghién ciiu va ching virus vacxin nhén
thay c6 13 vi tri sai khac 1an lugt 1a: 17, 18, 19,
30, 77, 84, 85, 90, 103, 115, 117, 119, 131. Trong
d6, khi so sanh gitia chung virus CDV-VNUA-
768 c6 su sai khéc v6i véi chung CDV-HUA-02H,
CDV-HUA-03R, CDV-HUA-04H va CDV-HUA-
05P 1an lugt 12 9, 9, 8, 1 vi tri. Ching CDV-
HUA-02H c6 su sai khac véi chung virus CDV-
HUA-04H va CDV-HUA-05P 1an lugt 14 10 va 8
vi tri. Chiing CDV-HUA-03R c6 su sai khac véi
chung CDV-HUA-04H va CDV-HUA-05P lan
lugt 14 10 va 8 vi tri. Chung CDV-HUA-04H c¢6 7
vi tri sai khac v6i ching CDV-HUA-05P.

Khi so sanh gitia két qua cac vi tri sai khac
vé trinh tu amino acid ma héa ti gene H va P
v6i trinh ty nucleotide gene H va P gitia 5 chung
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virus nghién cttu, nhan thdy c6é su sai khac.
Diéu nay c6 thé duge 1y giai 1a do c¢6 nhiéu b ba
nucleotide cing ma héa cho mét amino acid duy
nhat, do d6 din dén sy sai khac khi so sanh
gitia k&t qua so sanh vé trinh tu nucleotide va
amino acid gitia cac chung virus Ca ré nghién
ctu. K&t qua so sanh vé su sai khac vé trinh tu
amino acid m3 héa ti doan gene H va P cta 5
chtng virus nghién cttu da chi ra c6 su sai khac
trong tinh khang nguyén gitia cac chung virus
Ca ré phan lap dugc thé hién & su sai khac vé
kha nang kich thich dap @ing mién dich 6 ché; ai
Iyc va kha niang gdy bénh tich t& bao gitia 5
ching virus nghién ctu. Két qua nghién ctu
nay c¢6 y nghia trong viéc xay dung di liéu sinh
hoc phan tii trong hé so chiing giéng va gitp lua
chon va sang loc dudc chung virus Ca ré c6 tiém
ning trong nghién ctiu san xuit vacxin.

Két qua so sanh miic d6 tuong dong vé trinh
tu amino acid ma héa tuw gene H va P gitia 5
ching virus nghién ctiu va ching virus vacxin
Onderstepoort dudc trinh bay 6 bang 4 va 5.

Két qua 6 bang 4 va 5 cho thiy 5 chung
virus Ca ré nghién ctu c6é mtc dd tuong déng vé
amino acid tuong ting 6 gene H va gene P dat ty
1& kha cao 14n lugt 1a 89,38%-99,5% va 92,47%-
100,0%. O gene H thi 2 chting CDV-VNUA-768
va CDV-HUA-05P c6 mtc d6 tuong déng tuong
déi cao 1a 99,0%; 2 chuing CDV-HUA-02H va
CDV-HUA-03R c6 mtic d6 tuong dong tuong doi
cao 1a 99,5%; chiing CDV-HUA-04H c6 mtic do
tuong dong thap véi 4 chung virus con lai tir
89,38% t6i 90,1%.0 gene P thi 2 chiing CDV-
VNUA-768 va CDV-HUA-05P c¢6 mtc d6 tuong
dong tuong ddi cao 1a 99,26%; 2 ching CDV-
HUA-02H va CDV-HUA-03R c6 miic do tuong
dong cao 1a 100,0%; chung CDV-HUA-04H c6
miic d6 tuong doéng thdp v6i 4 ching virus con
lai tu 92,47% t61 94,69%.

Miic d6 tuong déng vé amino acid tuong ing
0 gene H va gene P giiia 5 chung virus Ca ré
nghién ctiu véi chuing virus vacxin dat ty 1& dao
dong lan lugt 1la 89,39 - 99,17% va 92,47 -
100,0%. Trong d6, chung CDV-HUA-04H c6 mitic
do6 tuong dong cao véi chtng virus vacxin hon so
v6i 4 chiing virus con lai.
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Hinh 2. So sanh trinh ty amino acid ma hoéa tit doan gene H

cua cac chung virus Ca ré nghién cttu

Ghi chu: Céc vi trf amino acid giéng nhau duge biéu thj bing d4u (.); cac vi tri c6 su sai khic duge biéu thi bing amino acid

tuong tng & chung virus dé. Ving ki nude cia virus Ca ré (vi tri amino acid tir 35 t6i 56) biéu thi Ia duong gach chan mau dé.
Cysteine dugc danh dau bing hinh chii nhat vién xanh 14 cdy. Céc vi tri glycosyl héa lién két véi Asparagine dugc danh dau

bang hinh chit nhat vién do.

Két qua nghién ctiu nay thap hon so véi két
qué nghién ctiu cla Lan et al. (2006a) khi chi ra
mic d6 tuong dong vé gene H gitia 3 chung
P94S, Ac96I va S124C thudc genotype Asia 1.
Két qua nghién ctu nay ciing thap hon so véi két
qua nghién ctiu cia Guo et al. (2013) chi ra mitic
do tuong doéng vé gene H gitia cac chung virus Ca
ré thudc genotype Asia 1.

3.3. K&t qua xay dyng cay sinh hoc phan tw&

Két qua phan tich nguén géc phat sinh caa
cac chung virus Ca ré nghién ctiu dya trén sy
sai khac nucleotide va amino acid & doan gene P
va H dugce thé hién 14n lugt tai hinh 4 va 5.

Két qua phan tich ngudn goc phat sinh loai
theo su sai khac nucleotide gene P 6 hinh 4 cho
thdy 5 chung virus Ca ré nghién ctu nidm trong 3
nhanh phat sinh khac nhau. Trong d6, 2 chung
virus CDV-VNUA-768 va CDV-HUA-05P nam
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trong cung mdt nhanh phat sinh thudc genotype
Asia 1. Chtiing CDV-VNUA-768 nam trong ciing
moét nhanh phat sinh véi cac chung virus
Hamamatsu, S124C, Ac96] va P94S dudc phéan
lap tai Nhat Ban nam 1999 va nim 2006; va
chung CDV SY dudgc phan lap tai Trung Quéc
nim 2014. Chung CDV-VNUA-768 va CDV-
HUA-05P nam trong cting nhanh phat sinh vé6i
2 chung virus Yanaka va Jujo dugc phan 1ap tai
Nhat Ban ndm 1999.

Chtng virus CDV-HUA-04H nim trong
cung mdt nhanh phéat sinh thudc genotype
Classic, cuing nhanh phat sinh véi chting ferret
1017 phan lap dugc tai Nhat Ban (2010),
Rockborn va Snyder Hill phan lap dudc lan lugt
tai Nga (1999) va My (2004).

Hai ching virus CDV-HUA-02H va CDV-
HUA-03R nam trong ciing mt nhanh phat sinh
thuodc genotype Asia 2. Chung CDV-HUA-02H
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nam trong cung nhanh phat sinh véi chung
009L va 007Lm/B dudc phan lap tai Nhat Ban
nidm 2007 va 2014. Chung CDV-HUA-02H va
CDV-HUA-03R nim trong cing nhanh phat
sinh véi cic chung virus 007Lm, 011C phan 1ap
tai Nhat Ban trong nam 2005 va 2007.
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Két qua phan tich ngudn géc phat sinh loai
theo su sai khéic nucleotide gene H 6 hinh 5 cho
thdy 5 chtng virus Ca ré nghién ctu nam trong 3
nhanh phat sinh khic nhau. 2 ching virus CDV-
VNUA-768 va CDV-HUA-05P nam trong cling
mo6t nhanh phat sinh thudc genotype Asia 1.
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Hinh 3. So sanh trinh tu amino acid ma héa tix doan gene P

cua cac chung virus Ca ré nghién citu

Ghi chi: Céc vi tri amino acid gidng nhau duge biéu thi bdng dau (); cdc vi tri ¢ su sai khac duge biéu thi bdng amino acid

tuong ting ¢ chung virus dé. C4c ki hiéu amino acid la: Alanine: A; Aspartic acid hodc Asparagine: B; Cysteine: C; Aspartic
acid: D; Glutamic acid: E; Phenylalanine: F; Glycine: G; Histidine: H; Isoleucine: I; Lysine: K; Leucine: L; Methionine: M;
Asparagine: N; Proline: P; Glutamine: Q; Arginine: R; Serine: S; Threonine: T; Valine: V; Tryptophan: W; Tyrosine: Y;

Glutamic acid hodc glutamine: Z.

Bang 4. Su tuong dong vé amino acid ma héa tit gene H giita

cac ching virus Ca ré nghién ctu véi chung virus vacxin Onderstepoort (%)

CDV%\b{glUA- CD\(;;:{UA_ CD\(%I;UA- CD\(;I:{UA— CD\(;;;UA- Onderstepoort
CDV-VNUA-768 100,0
CDV-HUA-02H 93,27 100,0
CDV-HUA-03R 93,05 99,50 100,0
CDV-HUA-04H 90,10 89,63 89,38 100,0
CDV-HUA-05P 99,00 92,90 92,67 89,71 100,0
Onderstepoort 90,10 89,64 89,39 99,17 89,71 100,0
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Bang 5. Su tuong dong vé amino acid ma héa tit gene P

gitia cac chung virus Ca ré nghién cttu véi ching virus vacxin Onderstepoort(%)

CDV-VNUA- CDV-HUA- CDV-HUA- CDV-HUA- CDV-HUA- Onderstepoor
768 02H 03R 04H 05P t
CDV-VNUA-768 100,0
CDV-HUA-02H 93,24 100,0
CDV-HUA-03R 93,24 100,0 100,0
CDV-HUA-04H 93,90 92,47 92,47 100,0
CDV-HUA-05P 99,26 94,02 94,02 94,69 100,0
Onderstepoort 93,90 92,47 92,47 100,0 94,69 100,0

Chung virus CDV-VNUA-768 nim trong cing
modét nhanh phat sinh véi 2 chung virus
BJ080514 va CDV SY phan lap tai Trung Quéc
lan lugt 6 nam 2009 va 2014. Chung virus CDV-
HUA-05P nam trong cing mdt nhanh phat sinh
v6i ching virus Hamamatsu phan 1ap tai Nhat
Ban nam 2003.

Chung virus CDV-HUA-04H nim trong
cing mdt nhanh phat sinh thudc genotype
America 1/Classic, ndm trong cung nhanh phat
sinh véi chung virus Wyeth-Lederke phan lap
duge tai My (1998) va ching virus vacxin
Onderstepoort phin lap duge tai My (2002). 3
ching virus nay nam cung trong nhanh phat
sinh v6i cac chung Convac, Snyder Hill va 98-
2654 phan lap dugc lan lugt tai Dan Mach
(1994), Dic (2000) va My (2004).

Hai chung virus CDV-HUA-02H va CDV-
HUA-03R nim trong ciing mdt nhanh phat sinh
thudc genotype Asia 2. Chung virus CDV-HUA-
02H va CDV-HUA-03R nam trong ciing nhanh
phat sinh véi cac chung virus 009L, 5VD phéan
lap dugc 1an lugt tai Nhat Ban (ndm 2007 va
2003). Khac nhanh phat sinh véi ching virus
HLJ2 thudc genotype Asia 3 phén lap tai Trung
Qudc ndm 2008.

Nhu vay, dua trén két qua phan tich ngudn
gdc phat sinh loai theo su sai khac nucleotide &
doan gene H va gene P cua 5 ching virus Ca ré
nghién ct@tu, nhan thay 5 chung virus nghién
ctiu ndm trong 3 nhanh phat sinh khac nhau
(thudc 3 genotype lan lugt 1a Asial, Asia2 va
Classic), khac v6i nhanh phat sinh cta cac
chung tham chiéu trén thé giéi thudc cac
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genotype khac nhu: Europe, Europe Wildlife,
America 2, Africa, Arctic like, Asia 3. Két qua
nghién ciiu nay sai khac véi nghién ciiu ctua Lan
et al. (2005b, 2006a, 2006b, 2009b) khi chi ra
cic chting virus phéan lap tai Nhat Ban va chau
A dang luu hanh 2 genotype chinh 1a Asia 1 va
Asia 2. Dong thoi, két qua nghién ciu nay cé su
sai khéac v6i két qua nghién ctiu ciia Guo et al.
(2013) da chi ra chung virus Ca ré gy bénh
trén gau tric va ch6 hoang la thudc genotype
Asial. Bén canh d6, nghién ctiu cia Lan et al.
(2009a) da chi ra ching virus phéan lap dau tién
tai Viét Nam la thudc genotype Classic cuing véi
chting virus CDV-HUA-04H méi dudc phan lap
trong nghién cttu nay. Két qua nghién ctu nay
13 phu hop véi két qua nghién ciu ctua dé tai
KC.04.23/11-15 cia Nguyén Thi Lan va cs.
(2015) khi chi ra dugc 3 genotype dang giy bénh
chinh & Viét Nam, dong thoi két qua ctua dé tai
cling da chon ra dudc 3 chung virus tao gidng
gbc san xuit vacxin v6 hoat thudc genotype
Asial va Classic. Két qua ctia nghién citu nay cé
¥ nghia v6 cing quan trong trong viéc lua chon
ching virus dé ché tao vacxin trong nudc dé
phong bénh.

4. KET LUAN

Két qua giai trinh tu gene Haemagglutinin
va Phosphoprotein ctia 5 chting virus Ca ré
phan lap dugc tai mét s6 tinh phia Bic Viét
Nam c6 @6 dai lan lugt 1a 1824 bp va 402 bp.
Miic @6 tuong dong vé nucleotide 6 gene H va P
gitia 5 chliing virus nghién ctiu dat ty 1& cao lan
lugt 1a 90,05 - 99,61% va 94,81 - 99,75%. Mic do



Tran V&n Nén, Nguyé&n Thi Lan, Nguyé&n Van Thanh, Luvong Quéc Hung

@ CDV-VNUA-768
CDV SY China 2014

97 67

S124C Japan 2006 Asia1
Hamamatsu Japan 1999 P
Ac961 Japan 2006 Asia1l

@ CDV-HUA-05P

Jujo Japan 1999 P
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Hinh 4. Cay sinh hoc phan ti& dya trén trinh tu nucleotide gene P
cua cac chung virus Ca ré nghién cttu

tuong déng vé nucleotide & gene H va P giiia 5
chung virus nghién ciu so véi chiing virus vacxin
dat t§ 16 14n lugt 1a 89,99%-99,34% va 94,81 -
99,50%. Miic d6 tuong dong vé amino acid ma
hoéa tit gene H va gene P gitia 5 chung virus
nghién ctu dat ty 1& cao 1an lugt 1a 89,38 - 99,5%
va 92,47 - 100,0%. Mic db tuong dong vé amino
acid tuong ting & gene H va gene P gitia 5 chling
virus Ca ré nghién ctiu véi chiing virus vacxin
dat ty 1é dao dong 1an lugt 1a 89,39 - 99,17% va
92,47 - 100,0%. Két qua xay dung ciy pha hé da
chi ra 5 ching virus Ca ré phan lap dudc nam
trong 3 nhanh phat sinh khac nhau thudc 3
genotype lan lugt 1a Asia 1, Asia 2 va Classic.
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