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TOM TAT

Bénh gia dai da dwoc biét dén & Viét Nam tlr lau va hién van dang la mét trong nhirng bénh dwoc ngwdi chan
nudi dic biét quan tdm. Mac du da xuét hién thém bién chling cla virus & nhiéu nwéc trén thé gisi tr nam 2010,
nhwng lai c6 rat it théng tin vé bénh va virus lwu hanh & nwéc ta cho dén nay. Nghién ctu nay nham goép phan lam
ré mét sb dic tinh sinh hoc va sinh hoc phan tlr co ban clia ching phan lap PRV.PT.001. Ching phan lap thich nghi
nhanh, gay bénh tich thé hop bao dién hinh trén méi trwdng t& bao Vero va dat hiéu gia twong dbi cao sau 7 1an tiép
doi (10%°® TCIDso/ml). Chiing phan 1ap mang d&c diém chung cuia virus gay bénh gia dai: ddc véi thd va lon con, gay
bénh tich &n dinh & hé hd hap va phan bb rong rai & nhidu co quan néi tang. V& dic didm di truyén, ching
PRV.PT.001 thudc genotype 2, mang déc trwng dot bién thém - x6a cla genotype nay & 3/4 glycoprotein bé mat
dwoc khao sat (gB, gC, gD); nhwng cé dic trung dot bién thém - x6a clia genotype 1 & glycoprotein gE.

Tt khéa: Virus gay bénh gia dai, lon, dac tinh sinh hoc, sinh hoc phan tc.

Biological and Molecular Biological Characterizations
of a Pseudorabies Virus Strain Isolated from Pigs in Vietnam

ABSTRACT

Pseudorabies has been known in Vietnam for a long time and is still one of the most devastating diseases of
particular concern of animal breeders. Despite the emerging and prevailing of variants the virus in many countries
around the world since 2010, to date, there is scarce information about the disease as well as the virus circulating in
Vietnam. This study aimed to clarify some basic biological and molecular characteristics of an isolate, PRV.PT.001
strain. The isolated strain quickly adapted, induced typical syncytium on Vero cells and reached a relatively high titer
after 7 passages (106'58 TCIDso/ml). The isolate had common characteristics of the virus that causes pseudorabies: it
is pathogenic to rabbits and piglets, induces consistent lesions in the respiratory tract, and is widely distributed in
many internal organs. Regarding genetic characteristics, strain PRV.PT.001 belongs to genotype 2, carrying typical
insertion-deletion mutations in 3/4 of the investigated surface glycoproteins (gB, gC, gD ); but has the characteristic
insertion-deletion mutation of genotype 1 in gE glycoprotein.

Keywords: Pseudorabies virus, pig, biology, molecular biology.

PRV thudc giéng Varicelovirus, duéi ho

1. DAT VAN DE

Suid Herpesvirus 1 (thudéng duge goi la
Pseudorabies PRV) 1la loai
herpesvirus gay ra bénh giad dai (PR) hay bénh
Aujeszky’s (AD) 6 lgn (Pomeranz & cs., 2005).

virus, mot

(subfamily) Alphaherpesvirinae, ho
Herpesviridae (Fauquet & cs., 2005). Vé vat
chat di truyén, PRV c6 bo gen 12 ADN soi doi,
v6i kich thuée khoang 150kb. Dua vao trinh tu
gen ma hoéa glycoprotein, PRV dugc chia thanh
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hai genotype/clade 14 genotype 1 va genotype 2
(Zhai & cs., 2019; Tan & cs., 2021). C6 nhiéu
loai protein m& héa béi PRV da dude xac dinh.
Trong d6, protein lién quan téi doc luc cia PRV
dugc chia thanh ba nhém 16n: nhém 11
glycoprotein bé mit (gB-gN) déng vai trd trong
viéc xdm nhiém va phat tan gitia cac té& bao
ciing nhu tac dong t6i hé mién dich cta vat chu
(Klupp & cs., 2004); nhém protein c6 ban chat 1a
cac enzyme sao chép ADN virus va nhém
protein tham gia qua trinh déng géi hat virus
hoan thién (Mulder & cs., 1997).

Bénh gia dai & lgn c6 triéu chiing 1am sang
rat da dang: roi loan ho hap, triéu ching than
kinh, r6i loan sinh san, véi ty 1& chét cao, dic
biét 14 & lon con theo me (Pomeranz & cs., 2005;
Bo & Li, 2022). Cho dén nay, bénh van luu hanh
4 nhiéu nuéc chin nudi lgn trén thé gidi, dic
biét 1a vung chéan nubéi v6i mat d6 cao nhu chau
My La Tinh va chau A (Muller & cs., 2011). 0
Viét Nam, bénh gia dai dudc thong bao xuit
hién ti nhiing ndm 1980 6 mot s6 tinh mién
Nam (Lé Héng Phong, 1996). Truéc nhiing nam
2000, c6 hai céng trinh nghién ctu vé bénh gia
dai, trong dé6 cac tac gid da lam rd vai trd cta
PRV trong Héi chiing réi loan sinh san 6 lgn 6
mién Béc va mién Nam va da phan lap, giam
dinh mot s6 d#c tinh sinh hoc cia PRV (Vi Ngoc
Chiéu, 1994; Lé Hong Phong, 1996). Két qua xét
nghiém mau thu thap trong khodng cac nam tu
1999-2003 & cac tinh thudc dong bing song Ctiu
Long tiép tuc khéng dinh su hién dién cia PRV
trén dan lgn (Kamakawa & cs., 2006). Tuy
nhién, cho dén nay van con rat it nhiing cong bé
khoa hoc lién quan dén virus gy bénh gia dai 6
Viét Nam. Do dé6, khao sat dic tinh sinh hoc,
sinh hoc phan ti cia virus la can thiét, khong
chi nham cap nhat théng tin vé PRV tai Viét
Nam giai doan hién nay, ma con huéng téi ting
dung trong chin doan va san xuét vacxin
phong bénh.

2. PHUONG PHAP NGHIEN cUU
2.1. Vat liéu

- Ching virus gay bénh gid dai
(PRV.PT.001) dudgc phan 1ap ti ndo cua lgn con

440

theo me c6 biéu hién bénh tai Phd Tho niam
2021. Chung virus phan lap st dung trong
nghién ctiu nay da dude chén doan bang phuong
phap RT-PCR/ PCR (Xu & cs., 2012) va cho két
qua am tinh véi virus gdy bénh tai xanh
(PRRS), dich ta lgn ¢6 dién (CSF), PCV2.

- Pong vat thi nghiém: (1) Lgn sd sinh chua
duge bu siia dau, khoe manh, duge nudi bd bang
stia bot cho tré s sinh va dugc cham séc trong
quay um. (2) Thoé (2kg) khoé manh. Dong vat thi
nghiém dugc theo doi trong 3 ngay, khée manh
truée khi gy nhiém.

- Mbéi truong dung xac dinh hiéu gia virus:
DMEM (Gibco, 11965092) c6 b6 sung 5% FBS
(Fetal Bovine Serum, Gibco, 16140071), dong té&
bao Vero. Vat tu tiéu hao khéac: dia nhya 96
giéng vo trung, khay nhua va diu tip vo trung.

- Sinh phém, héa ch&t cho phan tng PCR:
kit tach ADN/ARN (Patho Gene-spin DNA/RNA
Extraction Kit, 17154, iNtRON), kit PCR
(Maxime PCR PreMix kit, i-StarMAX 11, 25281,
iNtRON).

- Cap modi phat hién PRV (PRVF-
GGGGTTGGACAGGAAGGACACCA, PRVR-
AACCAGCTGCACGCGCTCAA) duge tham

khao tit nghién ctiu da céng bs (Xu & cs., 2012).
- Trinh ty gen ma hoéa protein gB, gC, gD
va gE cua cac chung PRV da biét genotype dugc
thu thap ti GenBank. Danh muc cac ching
(Bang 1) dudc chon theo céng bd truéec day
(Huang & cs., 2020). Trinh tu 4 gen ké trén cta
ching PRV.PT.001 dugc thita hudng tit nghién
ctiu giai trinh tu toan bd hé gen PRV ctia nhém
tac gia, v6i ma s6 GenBank: PP316162-
PP316165. Hé gen cua chung PRV.PT.001 dugc
phuong
metagenomics sequencing tai cong ty TNHH
Khoa hoc KTEST (két qua khong trinh bay).

giai ma bang phap  Shotgun

2.2. Phuong phap nghién ctu

2.2.1. Xac dinh hiéu gia virus

Hiéu gia virus dudc xac dinh bang phuong
phap pha lodng téi han, mo ta tém tat qua cac
buéc sau. Buée 1: huyén dich virus dugc pha
lodng bing méi trudng DMEM khéng chiia FBS
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theo cd s6 10 (tit 10" dén 10°%). Budc 2: chuén bi
t& bao Vero trén dia 96 giéng, c6 mat dd t& bao
phu day dat 70-80%. Buéc 3: mdi dd pha lodng
dudgc gdy nhiém vao 3 giéng, mdi giéng gay
nhiém bang 100pl huyén dich virus pha loang.
Buéc 4: cac dia t& bao sau giay nhiém dudc nuoi
trong ti &m 37°C va duy tri néng do 5% CO.,.
Buéc 5: doc bénh tich t& bao (CPE) 1a cac dam té&
bo co tron hodc thé hgp bao hinh thanh sau gay
nhiém 96-120 gio. Budéc 6: tinh toan két qua
TCID;, theo cong thiic Spearman - Karber (Lei
& cs., 2021): Log TCID,, = Log (d6 pha loang 16n
nhét cho CPE 100%) + 0,5 - téng s6 giéng cho
CPE/s6 giéng t& bao dugc gdy nhiém 6 méi do

2.2.2. Xac dinh kha néng giy bénh cua virus

Dong vat thi nghiém (2 lgn) va (2 thd) dude
gay nhiém véi chung virus PRV.PT.001 véi liéu
10° TCID,,/ml 1an lugt béng dudng tiém bép va
duong duéi da. Tho va lgn d6i chiing con lai dudc
titm DMEM. Déng vat nhém ddi chiitng va
nhém thi nghiém dudc nudi 6 phong riéng tai
khu nud6i dong vat cia Bo moén Vi sinh vat -
Truyén nhiém, Khoa Thi y (thang 6/2022). Sau
khi gdy nhiém, theo ddi trong vong 72 gio cac
biéu hién cta dong vat: run rdy, co git, boi chéo
(d61 v6i lgn); biéu hién cdn duat 16ng - da, ngta
gdi (d6i véi thd). M6 kham kiém tra bénh tich
dai thé ¢ dong vat thi nghiém theo TCVN

pha loang. 8402:2010.
Bang 1. Théong tin vé chung virus tham chiéu dung trong nghién ctu
Trinh ty gen (protein dwgc ma hoa)
GenBank Tén ching Genotype*

UL27 (gB) UL44 (gC) US6 (gD) US8 (gE)
JF797217 Bartha 1 v v Khéng c6
KT983810 Hercules 1 v v 4 v
KT983811 Kolchis 1 v v v v
JF797218 Kaplan 1 v v v v
MK080279 HLJ-2013 12 v v v v
KC981239 BJ/IYT 2 v v v Khoéng c6
KJ789182 TJ 2 v v v v
KP098534 HeN1 2 v v v v
KP257591 JS-2012 2 v v v 4
KM189914 HNB 2 v v v 4
KM189912 HNX 2 v v v v
KP722022 HN1201 2 v 4 v 4
KT824771 HLJ8 2 v v v v
KU057086 HB1201 2 v v v v
MH582511 GDO0304 2 4 v v v
KM189913 Fa 2 v v v v
KT809429 SC 12 v v v v
KU315430 Ea 2 v v v v
KU552118 LA 2 v v v v
LC342744 RC1 2 v v v v
AP018925 MY-1 1|2 v v v v

Ghi chii: *: Chung tai t6 hgp gen tu nhién thudc vé genotype khac nhau tuy thudc vao trinh tu gen duge ding dé

phan loai.
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2.2.8. Xac dinh su phan b6 virus & déng vat
thi nghiém

Phuong phap 14y mau bénh phidm: miu
bénh phdm d&€ nghién céu sy phan bs cia PRV
trong cac cd quan ndi tang cua déng vat thi
nghiém (gay nhiém ¢ muc 2.2.2) dudc 14y theo
quy chudn QCVN 01-83:2011/BNNPTNT. Mét
s6 luu ¥ bao gdbm: (1) dung riéng kéo, kep dé 14y
mbi loai ndi tang (Bang 2); (2) 18y 1 gram méi co
quan noi tang, sau d6 dong nhat bing c6i - chay
st va hoan nguyén thanh huyén dich 10% trong
nuéc mudi sinh ly; (3) mau swab dugdc hoa trong
500ul nudec mudi sinh 1y; mau dong 6 tAm nhi
dugce 18y va chit huyét thanh.

Phuong phap thuc hién phan tng PCR:
ADN téng s6 dung cho phan tng PCR dudc tach
chiét bang kit (muc 2.1) theo huéng din ctia nha
san xuat. Phan tng PCR véi cdp moi dic hiéu
(muc 2.1) dude thuc hién véi diéu kién sau: chu
trinh nhiét: bién tinh 94°C/5 phit; 40 chu ky
gom bién tinh 94°C/15 gidy, gdn mdi 55°C/20
gidy va kéo dai 72°C/30 gidy. San pham PCR
duge dién di trong agarose gel 2% c6 b6 sung
thude nhuém ADN. MAau cho vach dac hiéu dugc
xac dinh 1a duong tinh véi PRV.

2.2.4. Nghién citu mét sé dic diém sinh hoc
phan ti¥ cia virus

Bén gen ma héa glycoprotein bé mat [UL44
(gB), UL27 (gC), US6 (gD), US8 (gE)] duge lua
chon dé tim hiéu d:ic diém sinh hoc phén ti cta
chting PRV.PT.001. Cac gen ké trén thudng
dudc st dung trong nghién cttu phén loai virus
(Minamiguchi & cs., 2019; Huang & cs., 2020;
Tan & cs., 2021).

Phan nhém di truyén cta chung virus dugc
xac dinh bang phuong phap xay dung ciy phat
sinh chung loai. Tém tat nhu sau: (1) cén chinh
trinh ty gen thu dudc v6i cac trinh ty tham
chiéu da biét bang phan mém MAFFT (Katoh &
Standley, 2013); (2) cdy phat sinh chtung loai
duge xay dung bang phidn mém Fasttree (Price
& cs., 2010); (3) hién thi cdy phat sinh ching
loai bang phan mém FigTree v.1.4.4
(http://tree.bio.ed.ac.uk/software/figtree/).

Miic tuong dong trinh tu amino acid duge
tinh bdi phdn mém BioEdit v7.2.5 (Hall, 1999).
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Ma tran chta gia tri tuong dong (sequence
identity matrix) duge biéu dién duéi dang
heatmap bang cong cu online tai dia chi
http://heatmapper.ca/expression/.

3. KET QUA VA THAO LUAN

3.1. Dic
PRV.PT.001

tinh nuéi cAdy cua chung

Kha niang phat trién va giy bénh tich t&
bao cua chung PRV.PT.001 dudgc trinh bay 6
hinh 1 va hinh 2.

Két qua cho thdy chung virus bat dau gay
bénh tich t&€ bao (CPE) tit ddi nudi cdy thda 2
(dudng nét diut mau d3). Quan sat thay thay d6i
vé kiéu CPE: d5i 2-4 chti y&u 14 hién tugng tiing
t& bao co tron, ndi trén tham t& bao; tit dvi thi 5
tré di, CPE cht yé&u 1a hién tugng hgp bao véi
nhiéu nhan (khoanh tron, hinh 1). PRV dudgc
biét ¢6 kha niang phat trién trén nhiéu loai t&
bao, trong dé cé t& bao Vero (Katayama & cs.,
1998). Céac chung virus hoang dai c6 thé gay ra
CPE 1a thé hgp bao trén té& bao than bo, khi,
cho, méo,.. nhung lai hinh thanh CPE dué6i dang
t& bao co tron trén moéi trudng t€ bao than lon
(Katayama & cs., 1998). D61 véi chung
PRV.PT.001, sau vai doi thich nghi trén t& bao
Vero, virus da giy CPE dién hinh 1a thé hgp
bao. O mdt nghién ciu khac, cac chiing phan 1ap
¢6 doc luc cao déu tao ra thé hgp bao (Bitsch,
1980). Két hop dic diém ké trén véi thong tin
chling virus dudc phan lap tit nio lgn con theo
me c6 triéu ching than kinh, c6 thé du doan
PRV.PT.001 1a chung doc luc cao. Kha ning
phat trién trén t& bao Vero cta chung
PRV.PT.001 con phan anh théng qua hiéu gia
virus ¢ méi lan tiép doi (Hinh 2).

Két qua khao sat trong 7 1an ti€p doi, nhan
thay hiéu gia virus tang sau lan tiép doi thi 2
va ¢6 xu huéng 6n dinh (chénh léch hiéu gia
trung binh gitia hai 1an tiép doi gan nhau khong
qué 1 d6 pha lodng). Hiéu gia trung binh & doi 7
x4c dinh dugc 1a 10%°® TCID,/ml. Nhiing nghién
ctiu trude day cho thay day ciing 1a khoang hiéu
gia cua chung PRV méi thich nghi trén méi
trudng t6 bao (Wu & cs., 2020). O nhiing lin
ti&p doi cao (50, 91 hodc 120 d5i) PRV duge bist
nhan 1én t6t hon va cho hiéu gia tu
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10® TCID,,/ml trd 1én tai thoi diém 36 gis sau
gay nhiém (Ye & cs., 2018). Do vay, trong
truong hop hoi da diéu kién dé phat trién thanh
chuing giéng vacxin, c6 thé nang cao hon hiéu
gia ching PRV.PT.001 béng cach tiép doi.

3.2. Kha nang gay bénh cua chung
PRV.PT.001 & déng vat

PRV c6 kha niang gay bénh cho nhiéu loai
dong vat (Ign, thd, ché, ngua, chudt,..); véi mic
do6 trAm trong cua bénh phu thudc vao nhiéu
yéu td, vi du nhu: doc luc virus, liéu nhiém, lia
tudi va loai dong vat,.. (Bo & Li, 2022). Nghién
ctiu nay di tham do kha ning giy bénh cia

chling virus & thé va lgn so sinh chua duge bu
stia ddu. Nhém d6i ching (tiém DMEM) khéong
¢6 biéu hién lam sang, khéng c6 bénh tich (Hinh
3E-3L) va xét nghiém PCR cho két qua Am tinh
(cot 3, cot 6 bang 2). O nhém thd, sau gAy nhiém
48 gis bat dau xuét hién biéu hién ngua, cin
tray da & chan va vung lung (Hinh 3A), khéng
th&y c6 bot mép. Biéu hién trén ciing duge quan
sat thdy trong thi nghiém véi chung RC/79
(Sabini & cs., 2000). O nhém Ign, triéu chiing
run ray bt dau quan sat thdy & ngay thd 2 sau
gAy nhiém, biéu hién co giat khong rd va khong
quan sat thay hién tugng sui bot mép. Toan bd
tho va lon chét trong vong 72 gid sau gy nhiém.
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Hinh 2. Bié€n dong hiéu gia virus ctia chung PRV.PT.001 qua cac d&i
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Vé bénh tich dai thé, trong diéu kién thi
nghiém nay, véi ca thé va ldn, ching
PRV.PT.001 gay bénh tich tap trung & phoi véi
biéu hién phéi sung huyét ning, c6 mau do tim,
bé mit béng va khéng bi xep (Hinh 3C, 30).
Trong khi d6 phéi ctia nhém d8i ching (Hinh
3G, 3K) déu c6 mau héng nhat, x6p va xep khi
béc tach khoéi xoang phé& mac. Bénh tich tap
trung & phéi quan sat dudge phit hgp véi nhan xét
ring trong diéu kién thi nghiém, PRV luén gay
viém phéi & lgn (Baskerville, 1973). Bénh tich
dang ké khac 1a & xuong ng cudn véi biéu hién
sung huyét ning 6 thé (Hinh 3B) va sung huyét
nhe & lgn (Hinh 3N). O n#o, bénh tich dai thé
nhin chung khéng r5, véi biéu hién sung huyét
nhe & lgn (Hinh 3P). Hach amidal, quan sat
duge dam hoai ti (mii tén, hinh 3M) & 1/2 lon
gay nhiém. Cac co quan khac cta ca thé va lgn
nhin chung khong c6 bién déi bénh ly dai thé
(khong trinh bay).

Két qua su phan bd virus ¢ dong vat thi
nghiém (Bang 2) cho thay: PRV xuat hién 6 hau
hét cac co quan duge kiém tra. P6i véi lon, virus
con dugc tim thay & dich tiét xoang miii va

Tho: gay nhiém . Tho: d6i chirng

xoang miéng. Pic diém phan bé ¢ nhiéu co quan
ndi tang (dic biét & Ign con) 1a pht hop véi nhan
xét trong nghién ctu da cong bd (Sehl &
Teifke, 2020).

Tinh trang bénh gia dai phu thudc vao
nhiéu yé&u t6, trong d6 c6 ddc luc cua chung
virus va liéu gay nhiém (Muller & cs., 2001).
Day ciing chinh 14 han ché& ctia nghién cttu nay
khi chua c6 diéu kién lam rd nhiéu khia canh vé
kha nang giy bénh ctia ching PRV.PT.001, vi
du nhu: liéu gay chét LD,,, biéu hién bénh & cac
liéu nhiém va dudng gdy nhiém khac nhau...

3.3. Pic diém sinh hoc phan ti cia chiing
PRV.PT.001

Bén gen ma hoéa glycoprotein bé mét [UL44
(gB), UL27 (gC), US6 (gD), US8 (gE)] duge lua
chon dé tim hiéu dic diém sinh hoc phén ti ctia
chting PRV.PT.001. Cic gen ké trén thudng
duge st dung trong nghién ciéiu phan loai virus
(Minamiguchi & cs., 2019; Tan & cs., 2021). Két
qua thu dugc thi nhat 1a vé moéi lién hé di
truyén gitia chuing PRV.PT.001 véi cac ching
PRV trén thé giéi (Hinh 4).

Lon: d6i chitng Lon: gay nhiém

$
~

Hinh 3. Bién ddi bénh 1y dai thé & dong vat thi nghiém
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Bang 2. Phan bé ctia PRV trong cac co quan cua dong vat thi nghiém

Thi nghiém trén thd

Thi nghiém trén logn

Loai mau - p
DBai chirng Thé 1 Thé 2 Bdi chirng Lon 1 Lon 2
Huyét thanh - + - - ¥ ¥
Swab xoang mi ND ND ND - + +
Swab xoang miéng ND ND ND - + +
Xwong 6ng cudn - + + . i ¥
Thanh quan - + + - + -
Khi quan doan trén - + + - + +
Khi quan doan duwgi - + + - + -
Phé quan gbc - + + - + ¥
Phéi - + + - + +
Tim - + - - + R
Lach - + + - + +
Gan - + + - + -
Than - - + +
Da day - + - - + +
Van hdi manh trang - + - - + +
Hach amidan - + + - + +
Hach dw&i ham ND ND ND - + +
Hach cubng phéi ND ND ND - + +
Hach ben néng ND ND ND - + +
Hach mang treo rut non ND ND ND - + +
Mang payer - + - - + R
Tuyén tuy ND ND ND . + +
Tuyén giap trang ND ND ND - - +
Tuyén trc ND ND ND - + ¥
Pai ndo - - N +
Tiéu ndo - - ¥ "

Ghi chu: (ND): Khong xét nghiém, (-): Am tinh, (+): Duong tinh.

Hinh 4 cho biét PRV bao gém hai nhanh 16n
1a genotype 1 va genotype 2. Dua vao dic diém
phan nhanh, ching PRV.PT.001 (mi tén) déu
thudc genotype 2. Cing v6i mot s6 ching khac
(vi du nhu MY-1, HLJ-2013, SC, RC-1), chiing
PRV.PT.001 ndm 6 cac nhanh khéng c6 dinh
cla cdy phat sinh ching loai xay dung tit céc
gen khac nhau. Két qua d6 dugc ly giai 1a do tai
t6 hop gen gitia cac genotype hoic gilia cac
nhanh trong cung genotype (Huang & cs., 2020;
Bo & cs., 2021). K&t qua phan nhanh dua vao
trinh tu gen ma héa protein gB, gC, gD va gE &
hinh 4 cho thdy PRV.PT.001 c¢6 kha n#ng la

ching virus tai t6 hgp. Tuy nhién, can tiép tuc
phan tich chuyén sau toan bd hé gen cua chung
virus nay trong cac nghién ciiu tiép theo.

Cac két qua (Hinh 5A, 6A, 7A va 8A) cho biét
chiing PRV.PT.001 tuong déng trinh ty amino
acid cao nhat ddi véi protein gB (96,7-96,9% véi
genotype 1 va 98,1-99,3% vdéi cac chlung clung
genotype 2), tiép dén la protein gE (94,9% véi
genotype 1 va 97,4-99,6% vé6i cac chung thudc
ciing genotype 2). Protein gC tuong déng thap
nhit trong 4 protein duge phin tich, véi
92,1 - 93,0% so véi cac ching thudc genotype 1 va
96,0 - 98,5% so véi cac cung thudc genotype 2.

445



Mét sb déc tinh sinh hoc va sinh hoc phan tir cia chiing virus gay bénh gia dai phan 1ap & lon nubi tai Viét Nam

Gen UL27 (protein gB)

KC981239_BJNT
KJ789182_TJ
KP098534_HeN1
KP257591_JS-2012
KM189914_HNB
Ki189912_HNX
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| HUDST066_HB1201
MHS82511_GD0304

KM189913_Fa
{ HS!EgTsusazsLsc
KU315430_Ea

G
9,,0’%
e
2

KUS52118_LA
—{u 1%
ervPT 001 4

LC342744_RC1

KT983810_Hercules
;Be,ﬁ_ﬂﬂﬂsm 1_Kolehis
JF797217_Bartha

APO18925_MY-1

Genotype 1

Gen US6 (protein gD)

—{95&.
MK0B0279_HLJ-2013

— JF797218_Kaplan

0.002

KC981239_BUI/YT
1KJ789182_TJ
KP098534_HeN1
KP257591_JS-2012
KM189914_HNEB
KM189912_HNX
KPT22022_HN1201
KT824771_HLIS
1KU057086_HE1201

MH582511_GD0304

KM189913_Fa
r{ KTB809429_SC
WIK0B0279_HLJ-2013

| S—
0%
Genotype 2 _+_ e KU315430_Ea
PRVPT 001 4
L LC342744_RC1
— APO18925_MY-1
KT983810_Hercules
Genowpe 1 I KT983811_Kolchis
muEi%.IFTHTZIH?KEp\BH
JF797217_Bartha
0.002

Gen UL44 (protein gC)

Genotype 2

KC981239_BINYT
KJT789182_TJ
KP098534_HeN1
KM189914_HNB
KM189912_HNX
KPT22022_HN1201
KT824771_HLIg

[ ts7086_e1201
MH582511_GD0304
' KP257591_IS-2012

LC342744 RCY
5%
APD1B925_MY-1

85.5%
KTB08429_SC

Genotype 1

il

0.005

Gen US8 (protein gE)

Genotype 2

MK080279_HLJ-2013

KUS52118_LA
PRV PT 001 8

KN189913_Fa
KU315430_Ea

KT983810_Hercules
i KT983811_Kolchis
100% JF797218_Kaplan
JF197217_Bartha

KP257591_JS-2012

KM189914_HNB
KM189912_HNX
KP722022_HN1201
= WH582511_GD0304

KPO98E34_HeN1
%KUOEWSE_HBW?U‘!
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KUS52118_LA

bRVPT 001 ‘
KM189913_Fa
KT809429_SC

Genotype 1

KU315430_Ea

MKO080279_HLJ-2013
LC342744_RC1
I
APD18925_MY-1
KT983810_Hercules]
KT383811_Kolchis

0.002

100%
SR 8_Kaplan

Hinh 4. Cay phat sinh chung loai dua vao gen ma héa glycoprotein gB, gC, gD va gE

.:' Mrc twong dong

096 098 1
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Hinh 5. Tuong dong trinh tw amino acid va dac diém dot bién thém - x6a ctia protein gB
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sC

X m
Zz Z
T

GD0304
HB1201
HLJ8
HN1201
HeN1
BJYT
RC1
Js2012
PT.001
Kaplan
Bartha
Hercule
HLJ13
Kolchis

Genotype 2 Genotype 1

50

AGELSPSH------ PPTPAPASPEAG------- (AVS

60

JF797217_Bartha

JF797218_Kaplan EGELSPSH----—- PPTPAPASPEAG-----—- IAVS
KT983310_HErcules EGELSPSH-----+ PPTPAPASPEAG-----—- (AVS
KT983811_ Kolchis EGELSPSH PPTPAPASPEAG------- (AVS
KT809429_sC AGELSPSH PPTPAPASPEAG (AVS
MK080279 HLJ-2013 AGELSPSH------ PPTPAPASPEAG------- AVS
KC981239:BJJYT AGELSPSH-----4 PSTPEPVSGTTGAARASTPAARVS
KJ789182 TJ AGELSPSH-----4 PSTPEPVSGTTGAAASTPAAVS
KP098534_HeN1 AGELSPSH PSTPEPVSGTTGAAASTPAAVS
KM189914_ HNB AGELSPSH PSTPEPVSGTTGAAASTPAAVS
KM189912 HNX AGELSPSH PSTPEPVSGTTGAAASTPARVS
KP722022_HN1201 AGELSPSH-----+ PSTPEPVSGTTGAARASTPAAVS
KT824771_HLJ8 AGELSPSH------ PSTPEPVSGTTGAAASTPAAVS
KU057086 HB1201 AGELSPSH PSTPEPVSGTTGAAASTPAAVS
MH552511:GD0304 AGELSPSH PSTPEPVSGTTGAAASTPAAVS
KP257591_Js-2012 AGELSPSH PSTPEPVSGTTGAAASTPAAVS
KM189913 Fa AGELSPSH PSTPEPVSGITTGAAASTPAAVS
KU315430_Ea AGELSPSH PSTPEPVSGTTGAARASTPAAVS
KU552118_LA AGEL----====-—=======-—-| ~AASTPANAVS
LC342744_RC1 AGELSPSH------ PSAPETGSGTTGRAASTPAAVS
AP018925 MY-1 AGELSPSHPSPPSTPSTPETGSGTITGVAASTPARVS
PRV.PT.001 ‘ AGELSPSH------ PSTPEPVSGTPGAAASTPAAVS

B

Hinh 6. Tuong dong trinh tw amino acid va dac diém dot bién thém - xé6a ctia protein gC

-:_;. Murc tuong déng
094 097 1
' T T T T T T T ™

Value

=

=
=

CEESE53EE20zrEI28REES2
T sécad NEETST : 3 Se2t o
E8aTz §@T & 1 2fas
Ll Z ] ¥ xap
Genotype 2 Genotype 1

260
TR
PARPSAGS]

PARPSAGS]
PARPSAGS]
PARPSAGS]

PRPRPRPRPKPE
PRPRPRPRFKPE

JF797217_Bartha
JF797218_Kaplan
KT983810_ Hercules
KT983811 Kolchis

KC981239 BJ/YT PARPSAGS] PRPRPRPRPKPE
KJ789182 TJ PARPSAGS] PRPRPRPRPKPE
KP098534_HeN1 PARPSAGS] PRPRPRPRPKPE
KP257591_JS-2012 PARPSAGS| PRPRPRPRPKPE
KM189914 HNB PARPSAGS] PRPRPRPRPKPE
KM189912 HNX PRRPSAGS| PRPRPRPRFPKPE
KP722022 HN1201 PARPSAGS] PRPRPRPRPKPE
KT824771_HLJ8 PARPSAGS] PRPRPRPRPKPE

PARPSAGS]
PARPSAGS]
PARPSAGS]

PRPRPRPRPKPE
PRPRPRPRFKPE
PRPRPRPRFKPE

KU057086_HB1201
MH582511_GD0304
PRV.PT.001 48

KU552118 LA PARPSAGS| PRPRPRPRPKPE
KM189913 Fa PARPSAGS| PRPRPRPRPKPE
KT809429_SC PARPSAGS| PRPRPRPRPKPE
MK080279_HLJ-2013 PARPSACS| PRPRPRPRPKPE

PARPSAGS]
PARPSAGS]
PARPSAGSPRPRPRPRPRPRPRPRP

PRPRPRPRFKPE
PRPRPSPRPKPE
PRPRPRPRPKPE

LC342744_RC1
KU315430_Ea
AP018925 MY-1

Hinh 7. Tuong dong trinh tw amino acid va diac diém dot bién thém - xéa ctia protein gD

Vé dac diém d6t bién thém - xdéa, chung
PRV.PT.001 mang dac diém cta genotype 2 d6i
v61 protein gB, gC va gD: x6a 3 amino acid
72-VPG-74, thém 1 amino acid 94G (Hinh 5B);
thém 7 amino acid 69-AAASTPA-75 (Hinh 6B);

thém 2 amino acid 267-PR (so v6i genotype 1,
hinh 7B). Véi protein gE, chung PRV.PT.001 c6
dac diém cta genotype 1 khi khéng mang dot
bién thém 1 amino acid & vi tri 47-D va 492-D
nhu cac chung thudc genotype 2 (Hinh 8B).
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Hinh 8. Tuong dong trinh tw amino acid va dic diém dot bién thém - x6a ctia protein gE

Tyu chung lai, két qud phéan tich dic tinh
sinh hoc phan ti cho biét chting PRV.PT.001
thuoc genotype 2, chti yéu mang dot bién thém -
x6a amino acid dic trung cua genotype nay (Tan
& cs., 2021). Trong khi d6, tai Trung Qudc ti
nidm 2011, su xuat hién ctia PRV bién ching
thudc genotype 2 (Ye & cs., 2015) duge cho 1a
nguyén nhan dan téi van dé bénh gid dai phat
ra d cd nhiing dan da dugdc tiém vacxin nhudc
doc chung Bartha K61 thudc genotype 1 (An &
cs., 2013). Viéc khéng dinh su c6 mit caa PRV
thudc genotype 2 va hién tugng giam hiéu qua
ctia vic xin phong bénh thudc genotype 1 cho
thay su can thiét tiép tuc nghién ctu vé dic
diém sinh hoc phan ti cta virus céing nhu phét
trién vacxin phat hgp chung dé phong bénh gia
dai & nudc ta

4. KET LUAN

Dic tinh sinh hoc va sinh hoc phén ti cé ban
cua chung phan lap PRV.PT.001 da dudc xac
dinh trong nghién ctu nay: (1) virus gay bénh
tich dién hinh 1& thé hgp bao trén méi trudng té&
bao Vero, dat hiéu gia 10%%® TCID,,/ml, doc véi
tho va lon véi kha nang phan bo & nhiéu noi
quan; (2) chtng phan lap mang dic diém di
truyén cta virus thudc genotype 2.
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