BO GIAO DUC VA PAO TAO
TRUONG PAI HQC NHA TRANG

*

ilile

BAI HOC NHA TRANG
1959

TRINH THI THU HANG

PHAN LAP, TUYEN CHON CHUNG PARVOVIRUS

TIEM NANG CHO SAN XUAT VAC XIN PHONG
BENH KHO THAI TREN LON

LUAN AN TIEN Si

KHANH HOA-2025




BO GIAO DUC VA PAO TAO
TRUONG PAI HOC NHA TRANG

TRINH THI THU HANG

PHAN LAP, TUYEN CHON CHUNG PARVOVIRUS
TIEM NANG CHO SAN XUAT VAC XIN PHONG
BENH KHO THAI TREN LON

Nganh dao tao: Cong nghé sinh hoc
M3 s6: 9420201

LUAN AN TIEN Si
NGUOI HUONG DAN KHOA HOC:

1. PGS.TS. VU KHAC HUNG
2. PGS.TS. NGUYEN VAN DUY

Phéan bi¢n 1: GS.TS Tran Vin Hiéu
Phan bién 2: PGS.TS Nguyén Ngoc Dinh

KHANH HOA-2025




LOI CAM POAN

Két qua cua dé tai ludn an tién si 1a mot phan cua dé tai cap Bo: “Nghién ciru ché tao
vdc-xin nhi gid vé hoat phong bénh khé thai do Parvovirus va déng dau do vi khudn
Erysipelothrix rhusiopathiae gdy ra ¢ lon” thyc hién tai Phan vién Tha y mién Trung, do
PGS.TS Vit Khic Hung 1am cha tri dé tai. T6i xin cam doan phan két qua cta dé tai luan
an tién si: “Phdn ldp, tuyén chon chiing Parvovirus tiém néing cho sin xudt vic xin
phong bénh khé thai trén lon” 13 do c4 nhan t6i thuc hién va chua timg dugc cong bd
trong bt ctr cong trinh khoa hoc nao khac cho téi thoi diém nay.

Khanh Hoa, ngay thang nam

Tac gia luan an

Trinh Thi Thu Héng



LOI CAM ON

Trong subt thoi gian thyc hién dé tai, t6i dd nhin duoc su gitp d& cua Vién Cong
ngh¢ sinh hoc va méi truong, Phong dao tao sau dai hoc, Truong Dai hoc Nha Trang, B
mon Cong nghé sinh hoc va cic don vi lién quan thudc Phan vién Thi y mién Trung da
tao diéu kién t6t nhat cho t6i duoc hoan thanh dé tai. Dic biét 1a sy huéng dan tan tinh
ciia PGS.TS. Vii Khic Hung va PGS.TS. Nguyén Vin Duy di gitp t6i hoan thanh tot dé
tai. Qua day, t6i xin giri 10i cam on sau sic dén sy gitp dd nay.

Xin chan thanh cdm on cac thay c6 phan bién da gop ¥ va cho toi nhitng 16i khuyén

quy bau dé Luan 4an hoan thanh véi chét luong cao.

Xin cam on Lanh dao Phan vién Tha y mién Trung da gitp d& va tao diéu kién cho
t6i duoc di hoc va hoan thanh Luan 4n nay. Xin cdm on cac thanh vién di nd luc cung toi
thuc hién dé tai cap Bo Nong nghiép va phat trién nong thon dé dé tai nghién ciru khoa
hoc va luéin 4n hoan thanh véi chat luong va dung thoi gian.

Cubi cung toi xin giri 101 cam on chan thanh dén gia dinh va tit ca ban bé da gitp do,
dong vién to1 trong sudt qué trinh hoc tap va thuc hién dé tai.

T61 xin chan thanh cam on!

Khanh Hoa, ngay thang nam

Tac gia luan an

Trinh Thi Thu Hang
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ASF (African swine fever)

Binh T25:

CI (Confidence interval)
CSFV(Classical swine fever
virus):

CPE (Cytopathic effects):

Ct (Cycle threshole):
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DNA (Deoxyribonucleic acid):
E-MEM (Eagle's Minimal
Essential Medium):

ELISA (Enzyme-linked
Immunosorbent assay):

FBS (Fetal Bovine Serum):

HI (Hemagglutination inhibition
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MOI (Multiplicity of infection):
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PCV2 (Porcine circovirus 2):
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PI (Percent Inhibition):

PK-15 (Porcine Kidney — 15):
PRRSV (Porcine reproductive and
respiratory syndrome virus):

PPV (Porcine Parvovirus):
Realtime - PCR (Realtime
polymerase chain reaction):

RNA (Ribonucleic acid):

SD (Standard deviation)

SMEDI (Stillbirth,
Mummification, Embryonic
Death, and Infertility):

TCIDso (Tissue Culture Infectious
Dose 50):

Virus dich ta lon Chau Phi

Binh nuéi cdy c6 dién tich bé mit 25 cm?
Khoang tin cay

Virus dich ta lon cb dién

Bénh tich t€ bao

Chu ky ngudng
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Axit deoxyribonucleic

MBoi trudng thiét yéu t6i thiéu Eagle

Xét nghiém mién dich hap thu lién két véi
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Huyét thanh bao thai bo

Phan tmg ngin tré ngung két hong cau

S6 lugng virus gdy nhiém/sé luong té bao
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Virus Circo type 2 trén lon

Tiéu chay cap trén lon
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Té bao than lon

Virus gy Hoi ching réi loan ho hép va sinh
san O lon

Virus Parvo trén lon
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Luan an da thu dugc mot s6 két qua méi bod sung vao linh vuc nghién ctru vé phan lap
Parvovirus va tuyén chon chung Parvovirus tiém ning cho san xuét vic xin nhu sau:

1) Nghién ctru da phan lap thanh cong Parvovirus luu hanh tai Viét Nam

2) Nghién ctru xac dinh cac dic tinh sinh hoc ciing nhu cac dic tinh di truyén cua cac
chung phan lap tai Viét Nam. Tir d6 gitip ¢6 cai nhin toan dién vé cac ching Parvovirus
dang luu hanh tai Viét Nam hién nay.

3) Nghién ciru tuyén chon duoc 02 ching Parvovirus ¢ cac dic diém sinh hoc va di
tmyén 6n dinh qua nhiéu doi, c6 doc luc cao va tinh sinh mién dich tot. Hai ching nay
s& 1a cac chang virus tiém ning dé nghién ciru san xuat vic xin phong bénh kho thai trén
lon. O Viét Nam, hién chua c¢6 don vi nao san XUt va thuong mai hoa vic xin phong
bénh kho thai trén lon, tit ca cac loai véac xin Parvovirus trén thi trudng déu 1a véc xin
nhap khau. Nhitng két qua ciia nghién ctru nay di dit nén tang cho viéc phat trién vic
xin Parvovirus ndi dia, giai quyét mot 16 hong quan trong trong phong chdng dich bénh
tha y tai Viét Nam.

Pai dién can bd hwéng din Nghién ciru sinh

PGS.TS. Vii Khic Hing Trinh Thi Thu Hang
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2. The research systematically identified both the biological and genetic characteristics
of PPV strains isolated in Vietnam, thereby providing a comprehensive understanding
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MO DPAU
1. Tinh cép thiét cia dé tai

Theo cac nha dinh dudng Viét Nam, thit lon chiém hon 70% trong co cAu céc loai
thit st dung trong bira an cia nguoi Viét Nam. Do vay, chan nudi lon xép vi tri hang
dau trong cac nganh chin nudi ¢ nude ta voi gia tri ting trudng cua nganh chin nudi
nam 2023, udc dat 5,72%, dong gop 26% vao GDP ndng nghiép.

Theo sb liéu cua Téng cuc théng ké, nam 2023 Viét Nam c6 khoang 25,5 triéu lgn,
trong d6 c6 khoang 3,1 triéu lon nai sinh san (Tong cuc thdng ké, thang 4/2024). Tuy
nhién nganh chin nudi lon ciing d6i mit v6i nhiéu nguy co dich bénh gy thiét hai dang
ké anh hudng t6i ngudi dan va xi hoi nhu dich ta lon chiu Phi, 16 mém long méng, tai
xanh, bénh kho thai,... Nguyén nhan chinh gay dich bénh kho thai & lon 1a do Parvovirus
(PPV). Bénh parvo 1a mot bénh truyén nhiém, v6i cac biéu hién 14m sang chi thay ¢ lon
néai nhu chét luu thai, thai g0, thai théi hodc lon con dé ra co stre séng rat kém. Bénh gay
rat nhiéu thiét hai cho céc trai giéng lon, lam giam s du lon con so sinh 1én tGi 50 -
60%, 1am giam khdi luong & lon con ltc cai sita, 1am ting chi phi dé khic phuc hau qua
do bénh gay ra. Parvovirus 1a loai virus DNA ¢6 kich thudc nho, khong c6 vo boc va cé
genome dang mach don thang véi chiéu dai khoang 5 kb (Xiao va cong sy, 2013b). Hién
tai Parvovirus dugc phan loai gdm 7 type tir PPV1 dén PPV7. Dé phong chéng bénh
kho thai do Parvovirus gay ra thi sir dung véc xin 14 bién phap hiéu qua nhat.

O Viét Nam, hién chua c6 don vi ndo san xuit va thuong mai hoa vic xin phong
bénh kho thai trén lgn. Cac vic xin duge sit dung dé phong bénh kho thai do Parvovirus
dang duoc luu hanh tai Viét Nam déu 1a véac xin nhap khau. Céc véc xin nhap ngoai
thudng cé chi phi cao va c6 thé khong tuong ddng véi cac chiing phan 1ap tai Viét Nam.
Mit khac, viéc st dung véc xin nhap khéu dan dén tén kém cho ngan sach nha nudc va
quan trong hon 12 véc xin chua phtt hop véi cac ching Parvovirus dang luu hanh tai Viét
Nam. Vi vy, dé nang cao hiéu qua phong chdng dich bénh do Parvovirus, B Nong
nghiép va phat trién nong thon (nay 1a Bo Nong nghiép va Mai truong) da dinh hudng
nghién ciru san xut vic xin 1 Parvovirus trén lon — ddy 1a mot yéu cau cap thiét dbi véi

nganh chan nuoi lon nudc ta.



Dé san xuat véc xin thi viéc phén 1ap, tuyén chon chung Parvovirus dang luu hanh
tai Viét Nam co déy da dac tinh phu hop cho viéc nghién ctru ché tao vic xin c6 tam
quan trong dic biét. Vic xin gitp ngin ngira cic bénh do Parvovirus gy ra, gbp phan
phat trién nganh chan nudi lgn bén viing, tao sinh ké cho nguoi nong dan Viét Nam,
giup xo6a doi gidm ngheo, 1a mot dinh hudng cua BDang va Nha nudc.

Vi nhirng 1y do trén, d& tai ludn 4n tién si véi tiéu dé: “Phan lap, tuyén chon chung
Parvovirus tiém nang cho san xuét vic xin phong bénh kho thai trén lon” dugc thuc hién
v61 muc tiéu phan 1ap dugc chung Parvovirus cé ddc luc cao, on dinh va c6 tinh sinh
mién dich tot lam co s& cho viée nghién ctlru, san xuat vic xin phong bénh kho thai trén
lon tir d6 chua dong phong chéng dich bénh ¢ lon theo dinh hudng ctia Chinh phu.

2. Muc tiéu nghién ctru
2.1. Muc tiéu chung

Phan lap, tuyén chon, tao thu vién ching Parvovirus tiém nang su dung cho cac
nghién ctru san xuat véc xin phong bénh khé thai trén lon.
2.2. Muc tiéu cu thé

1) Phan 13p dugc cac chung Parvovirus tur thuc dia

2) Xac dinh type va phan tich gen VP2 clia cic mau phan lap duoc

3) Xéc dinh céc ddc tinh sinh hoc, d6 on dinh va tinh sinh mién dich cua céc ching
Parvovirus
3. Poi twong nghién ciru

Déi twong nghién ctru 13 Parvovirus phan 14p tir 6 tinh Thai Binh, Thanh Hoa, Binh
Dinh, Dik Lik, Déng Nai, Binh Duong — Viét Nam.

4. Pham vi nghién ctru

- Pham vi nghién ctru: Phan 13p, xac dinh mot sb dic tinh, xay dung thu vién 2
chung Parvovirus tiém ning dung cho san xuat véc xin phong bénh khé thai lon

- Pham vi khong gian ctiia nghién ctru: Thuc hién phan 1ap cac chung dang luu hanh
trén 6 tinh Thai Binh, Thanh Hoéa, Binh Dinh, Dak Lak, D@)ng Nai, Binh Duong — Viét
Nam.

- Pham vi thoi gian cta nghién ctru: Tir ndm 2022 dén nam 2024



5. N¢i dung nghién ctru

1) Phén lap Parvovirus gay bénh kho thai tir cac mau bénh pham dién hinh & cac
dia phuong khac khau.

2) Xac dinh cac type cua chung Parvovirus.

3) Xéac dinh mbi quan hé di truyén cua cac ching Parvovirus phén lap duoc

4) Xac dinh mot s6 dic tinh cua cac ching Parvovirus virus

5) Xac dinh d6 on dinh, doc luc va tinh sinh mién dich cta cac chung virus duogc
lya chon.

6. Y nghia khoa hoc va thue tién cia dé tai
6.1. Y nghia khoa hoc ciia dé tai

Nghién ctru phan 1ap thanh cong cac ching Parvovirus dang luu hanh tai Viét Nam
trén dong té bao PK-15.

Nghién ctru xac dinh cac dac tinh sinh hoc cling nhu céac dac tinh di truyén cua cac
ching phan lap tai Viét Nam. Tir d6 gitip ¢6 cai nhin toan dién vé cac ching Parvovirus
dang luu hanh tai Viét Nam hién nay.

Nghién ctru tuyén chon duoc 02 chung Parvovirus ¢ cac dic diém sinh hoc va di
truyén on dinh qua nhiéu doi, ¢6 doc luc cao va tinh sinh mién dich tét. Hai ching nay
s& 1a cac chang virus tiém ning dé nghién ciru san xuat vic xin phong bénh kho thai trén
lon.

6.2. Y nghia thye tién cia dé tai

Bénh thai g, bénh kho thai do Parvovirus 13 bénh truyén nhiém nguy hiém ¢ lon
nai. Pay la mgt bénh gay rat nhiéu thiét hai cho cac trai giéng lon sinh san, lam giam 3
sb dau lon con so sinh 1én t6i 50 - 60%; lam giam khdi lugng & lgn con luc cai sira; [am
tang chi phi dé khac phuc hau qua do bénh gay ra. Bénh nay gay thiét hai rat 16n cho
ngudi chin nudi. Tuy nhién, hién nay trén thi trudng Viét Nam cac loai vic xin phong
bénh parvo déu 1a vac xin ngoai nhap gia thanh cao va c6 thé khong twong thich véi cac
chung dang luu hanh tai Viét Nam.

Viéc phan lap va tuyén chon duoc ching PPV c6 doc luc cao, 6n dinh qua nhiéu

ddi, c6 tinh sinh mién dich tdt s& 1a co s& dé nghién ciru véc xin phong bénh kho thai



trén lon. Tir d6 gitp chii dong ngudn cung vic xin trong nude, nang cao hiéu qua phong
bénh, gop phan tich cuc vao cong tac phong, chdng dich. Viée dugce sir dung ngudn vic
xin noi dia v6i chi phi thip hon, ngudn cung 6n dinh hon s& giup ngudi chin nudi chu
dong trong cong tac phong bénh, ning cao ning suét, gitip nguoi ndng dan han ché rai

ro, tang thu nhap.



CHUONG I
TONG QUAN VE VAN DPE NGHIEN CUU
1.1. Tong quan vé dbi twong nghién ctru
1.1.1. Téng quan vé bénh kh thai lon
1.1.1.1. Co ché giy bénh

Lon (Sus scrofa domesticus) 1a vat chu cam thu chinh cua Porcine Parvovirus — tac
nhan gy hoi ching rdi loan sinh san dic trung, thudng goi 1a “bénh khé thai”. Theo
Téng cuc Théng ké (2024), Viét Nam hién c6 khoang 25,5 tri¢u con lon, trong dé c6 3,1
tri€u lon nai sinh san. Chan nudi lon Xép vi tri hang dau trong cac nganh chan nudi &
nude ta. Cac gidng lon lai dang duoc nudi rong rai nho kha ning sinh truéng nhanh,
ning sut thit cao va thich nghi t6t v6i diéu kién khi hau nhiét d6i. Trong d6, hai giéng
lon lai (Landrace x Yorkshire va Yorkshire x Landrace) duoc xem 14 ¢6 wu thé lai cao
vé nhiéu chi tiéu sinh san va dugc chin nudi rong rai (Lé Thi Mén, 2015).

Thoi gian mang thai ciia lon trung binh khoang 114 ngay. PPV c6 thé xam nhap
va nhan 1én trong co thé nai mang thai, lay truyén qua nhau thai dé gay nhiém cho bao
thai & nhiéu giai doan khac nhau. Nhiém virus trong 10-30 ngay dau lam bao thai chét
hodc bi hap thu; trong giai doan 30-70 ngay gdy hién tuong mat nudc, kho va hoa gb
ctia thai; tr sau ngay thir 70, bao thai dd c6 kha ning hinh thanh d4p ng mién dich
chéng lai virus (Bang 1.1).

Biang 1.1. Anh hwéng ciia viée nhiém PPV & cac giai doan mang thai khic nhau

Thoi gian nhiem Anh huéng cta nhiém PPV

(ngay)
10-30 Chét va hip thu lai
30-70 Chét va thai kho

70 - hét thai ky Sinh d4p tng mién dich, sng sot
(Cartwright va Huck, 1967)

PPV xam nhap vao cic trang trai sach bénh théng qua nhiéu con dudng khac nhau
nhu: nhiém tir bén ngoai qua thirc dn, nuwdc udng, phan; nhiém qua qua trinh phdi gidng:
virus tir tinh dich va dich tiét tir co quan sinh duc cai. PPV xam nhap vao lon me va tur

d6 x4m nhiém vao bao thai qua nhau thai. Sau khi xdm nhap, PPV nhan 1én trong cac té



bao ndi mo va trung mé ctia mang niéu dém, pha hity mé lién két nhau thai. Virus 1am
gian doan hé tuin hoan, din dén hién tuong phi né, xuat huyét va tich tu dich chira mau
trong cac khoang co thé. Nhitng t6n thuong nghiém trong nay khién toan bo hé tun
hoan ciia bao thai bi pha hity hoan toan din dén chét bao thai. (Cotmore va Tattersall,
2014).
1.1.1.2. Triéu ching

Khi lon nhiém PPV, virus thuong nhan 1én rat nhanh trong cac co quan, dac biét
tap trung nhiéu & cac md lympho. Sau khi xAm nhiém 5-10 ngay, lon thudng xuat hién
giam bach cu tam thoi. Biéu hién triéu ching 1am sang chinh thudng gip 13 hoi chung
rdi loan sinh san. Lon nai c6 thé khong dong duc, dong duc lai, dé it con, thai gd, say

thai, thai chét non, ty 1€ séng sot cia con non giam (Liu, 2022).

Q{ ".\'h AT Ny e

Hinh 1.1. Hji chirng “thai g6”

(Mengeling va cong su, 1975)

Ghi chii: A: Thai ciia lon ndi dwoc gdy nhiém théng qua dwong miii, miéng vdo ngay 47
sau phdi giong, thai diege thu sau 34 ngay gdy nhiém. B: Thai mdc bénh tw nhién (thai khé)
Bénh tich dai thé cta thai bj nhiém virus bao gdm thai cdi coc, sung huyét mach

mau trén phoi hodc mat mach mau ¢ cic mé lién ké. Cac xoang trong co thé bi sung
huyét, phu thiing, xuat huyét va chtra day dich thdm xuat c6 1dn mau va soi to huyét.
Khi thai chét cac dam xuat huyét tré' nén sim mau, mat nudc khién cho thai kho (Hinh

1.1).



1.1.1.3. Hiu qua do nhiém bénh khé thai trén lgn

Theo thdng ké, nhiéu nudc trén thé gidi ciing chiu nhirng thiét hai kinh té dang ké
do nhiém Parvovirus. Mot trang trai chan nudi lon nai giéng tai Anh da c6 500 c6 lon
nai bi nhiém PPV cap tinh gy thiéu hut 2.000 lon con trong nim. Hau qua nay tuong
duong véi khoan 13 1én dén 70.000 bang Anh (https://www.nadis.org.uk). Mt trang trai
quy md 300 lon nai tai My trong mot dot bung phat dich PPV di gay thiéu hut 678 lon
con gay thiét hai 1é€n td1 28.340 USD trong mdt nam (https:// www.msd-animal-health-
swine.com). Morrisson va Joo d udc tinh rang trong mot dot bung phat PPV tai mot
trang trai chan nuoi quy moé 130 lon nai, thiét hai kinh té 1én dén 7.260 USD (Morrisson
va Joo, 1984).

Tai Viét Nam, mic du chua c6 sd liéu thdng ké ddy du vé thiét hai kinh té do
PPV giy ra, song cic nghién ciru d khang dinh virus niy 1a mot trong nhiing nguyén
nhan chinh gy suy giam nghiém trong kha ning sinh san cta lon nai. Cac biéu hién
thudng gap bao gdm ty 1¢ phdi giéng thanh cong thap, sé con so sinh giam (chi dudi 5
con/ltra), ty 1€ thai chét luu va thai kho cao, cung véi hién tugng cham dong duc va
mang thai gia (Bang 1.2). Nhiing yéu t6 nay dan dén giam rd rét ning suét sinh san cia
dan nai, anh huong tryc tiép dén hiéu qua tai dan va lgi nhuan cua trang trai (V6 Van
Ninh, 2003). Theo théng ké ndm 2021, ty 1€ lgn con chét luu tai Viét Nam dao dong tir
5-10%. V61 khoang 3—4 tri¢u lgn néi sinh san dugc nudi hang nam, sb lugng lon con
chét luu c6 thé 1én toi hang triéu con (nhachannuoi.vn), trong d6 Parvovirus duoc xac
dinh 1a mot trong nhirng nguyén nhan quan trong gay say thai ¢ lon (Mengeling va cong
su, 2000). Bénh kho thai khong chi 1am giam ty suét sinh va strc séng cta con non ma
con gay thiét hai kinh té dang ké do giam kha ning sinh san va kéo dai chu ky tai gidng
cua dan nai.

Trong bdi canh nganh chan nuéi lon Viét Nam thuong xuyén chiu anh hudng ciia
cac dich bénh nguy hiém nhu dich ta lon chau Phi, 16 mdm long méng va tai xanh, viéc
khéi phuc dan gidng va 6n dinh san xuét sau dich 1a mét thach thic 16n. Dic biét, PPV
c6 kha nang ton tai 1au dai trong moi trueong, 1ay lan manh, chua cé thude diéu tri dic
hiéu va dé phéi hop véi cac tdc nhan khac lam trAm trong thém tinh trang bénh. Do do,
nghién ctru phan lap, tuyén chon céc ching PPV ¢ doc luc va kha nang sinh mién dich
6n dinh phuc vu san xuat vac xin phong bénh 13 yéu cau cip thiét nham kiém soat hiéu
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qua bénh kho thai do PPV gay ra, gop phan ning cao ning suit sinh san, dam bao ngudn

cung con gidng. Tir d6 gitip phat trién bén virg nganh chin nuéi lon trong nudc.

Bang 1.2. Bang so sanh thiét hai do PPV mién — cép tinh véi lon khée manh

khac

trén nhiing hau bi
chua tiém vac xin

STT Chi tiéu Binh thuong PPV man tinh PPV cip tinh
1 Téng sb lon| 11-12 con 11-12 con Giam (<11 con)
con/ lra tuy trai
2 Lon so sinh | 11-12 con 11.5 con/o 9.5 con/o
con sdng/d
3 Ty 18 s6 lra 0% Nai ra: <10% 20-40%
dé it hon 9 Nai hau bi: <18%
con
4 Ty 1€ lon con 0% 4-7% 7-12%
so sinh chét
5 Ty 1€ thai 0% 0.6% 1-4%
hoa gb
6 Ty 1€ lon nai 0% 1% 2-6%
mang  thai
gia
7 Ty I¢ lgn nai 0% <3% >4%
cham 1én
giong lai
8 Céac thiét hai | Khong c6 | Khong cé hodc rat it Khong c¢6 thiét hai khac

nhung bénh xudt hién
thudng xuyén.

1.1.2. Téng quan vé Parvovirus

1.1.2.1. Phan loai

PPV thudc

Ho: Parvoviridae

Phan ho: Parvovirinae

Chi: Protoparvovirus

Loai: Ungulate protoparvovirus

Phéan loai: Porcine parvovirus

(V6 Van Ninh, 2003)




Parvoviridae
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[ Parvovirinae ] Densovirinae [ Hamaparvovirinae ]
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[ Protoparvovirus ][ Tetraparvovirus ][ Copiparvovirus ][Chrqr]:amrqnmﬁovirm:]
| PPV1 I

Hinh 1.2. So' d6 phén loai Parvovirus

Hién tai Parvovirus dugc phan loai gé)m 7 type tr PPV1 dén PPV7 (Hinh 1.2).
Theo phén loai ciia Uy ban Qudc té vé phan loai virus (International Committee on
Taxonomy of Viruses-ICTV), PPV1 la mét thanh vién cua ho Parvoviridae, phan ho
Parvovirinae, chi Protoparvovirus, loai U. protoparvovirus 1, PPV2 (U. tetraparvovirus
3) va PPV3 (U. Tetraparvovirus 2) thudc chi Tetraparvovirus; PPV4 (U. copiparvovirus
2), PPV5 (chua co tén loai) va PPV6 (U. copiparvovirus 4) thudc chi Copiparvovirus;
PPV7 (U. chaphamaparvovirus) thuoc phan ho Hamaparvovirus, chi
Chaphamaparvovirus (Streck va cong su, 2015).
1.1.2.2. Pic diém sinh hoc va kha niing giy bénh ciia cac type PPV khac nhau

Céc type Porcine Parvovirus (PPV1-PPV7) thé hién su khac biét rd rét vé phan
loai hoc, dic diém di truyén, kha ning gay bénh va pham vi phan b (Bang 1.3). Trong
d6, PPV1 thudc chi Protoparvovirus dugc xem 1a type cb dién, c6 y nghia bénh hoc va
dich t& hoc cao nhét. Virus ndy c6 ciu triic gen dién hinh gdm hai khung doc md (Open
Reading Frame — ORF) ORF1 va ORF2 mi hoa cho protein khong cau triic NS1 va
protein capsid VP1/VP2. PPV1 la tdc nhan chinh gay hoi ching SMEDI (sdy thai, thai
g0, chét phoi va vo sinh) ¢ lon nai ddn dén suy giam vé sinh san (Cartwright va Huck,

1967; Mengeling va cong su, 2000). Cac nghién ctru dich t& hoc trén toan cau cho thiy



ty 16 lwu hanh ctia PPV 1 thudng rét cao, dao dong tir 60—-100% & cac quan thé lon nai,
phan anh tinh phé bién rong rii va kha niang duy tri trong dan nhd co ché 1ay truyén doc
va ngang (Streck va cong sy, 2015). Ngoai ra, PPV1 con dong nhiém Virus dich ta lon
(CSFV), Virus gy hoi chimg réi loan ho hip va sinh san trén lon (PRRSV), Virus circo
type 2 (PCV2), tir d6 gay nén tinh trang suy gidm sinh sdn nghiém trong hon (Afolabi
va cong su, 2019; Milek va cong su, 2020, Lyoo va cong su, 2001, Deka va cong su,
2021, Sun va cong su, 2015).

Céc type méi phat hién trong hai thap ky gan diy (PPV2-PPV7) thudc cac chi
khac nhau trong ho Parvoviridae, bao gém Tetraparvovirus, Copiparvovirus va
Chaphama-parvovirus, phan anh su tién héa phan nhanh phuc tap cia Parvovirus & lon
(Streck va cong su, 2015). Trong d6, PPV2 va PPV3 thudc chi Tetraparvovirus c6 quan
hé gan giii voi Parvovirus 4 gdy bénh & ngudi, goi ¥ kha ning tién hoa ciing ngudn gbe
hodc su lan truyén chéo gitra cac loai ¢6 vu (Hijikata va cong su, 2001; Lau va cong su,
2008). Ba type PPV4, PPV5 va PPV6 thudc chi Copiparvovirus cé su khac biét vé cau
triic gen, trong d6 PPV4 chira thém khung ORF3 gitta ORF1 va ORF2 (Cheung va cong
su, 2010), con PPV5 va PPV6 c6 ORF2 dai hon va muc twong dong thap so voi PPV,
thé hién sy phan nhanh tién hoa doc lap (Xiao va cong su, 2013a; Ni va cong su, 2014;
Schirtzinger va cong su, 2015). Pac biét, PPV7 thudc chi Chaphama-parvovirus (phan
ho Hamaparvovirinae), c6 khung ORF2 ngin (~469 aa) va trinh tu gen khac biét hoan
todn so voi cac type trude d6, phan anh mot hudng tién hda mai cua Parvovirus trén lon
(Palinski va cdng su, 2016; Xing va cong sy, 2017). Tuy nhién, ngoai trir PPV1, vai tro
gy bénh cta cac type con lai van chua duge xac dinh 18, chi yéu duoc phat hién & lon
d@)ng nhiém v&i cac tac nhan virus khac nhu PCV2 va PRRSV (Streck va cong su, 2015;
Wang va cong su, 2010). Su khac biét vé& ciu tric gen, phan loai va kha ning giy bénh
giita cac type PPV cho thiy qua trinh da dang hoa va thich nghi tién hoa manh mé cua
Parvovirus & lon.

Bang 1.3. Bang so sanh dic diém va kha ning giy bénh ciia cic type PPV

bac PPV1 PPV2 PPV3 PPV4 PPV5 PPVe6 PPV7
diém
Chi Protopar- Tetrapa- Tetrapar- | Copipar- | Copipa- Copipar- Chaphama-
VOVIFus FVOVIFUS VOVIrus VOVIrus rVovirus VOVIFus parvovirus
Phan ho | Parvo- Parvo- Parvo- Parvo- Parvo- Parvo- Hamaparvo-
virinae virinae virinae virinae virinae virinae virinae
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Pic PPV1 PPV2 PPV3 PPV4 PPV5 PPV6 PPV7

diém

Loai Ungulate U. U. U. (Chua co6 | U U.
protoparvo- | tetraparv- tetraparv | copiparvo | tén loai) copiparvo- | chaphamapar-
virus 1 ovirus 3 o-virus 2| -virus 2 virus 4 vovirus

Nam | 1965 2001 2008 2010 2013 2014 2016

phat

hién

Noi dau | Puc Myanmar | Hong My My Trung My
tién Koéng Qudc
phat
hién

Ngqu)n Bao thai lon Huyét Lon Lon boi | Lon tai | Lon tai | Lon tai My
phat | chét thanh  lon | nhiém nhiém Bic My Trung
hién nhiém bénh | hokovirus | PCV2 Qubc

ban déu viém  gan

type E
DPic Co 2 ORF | Co 2 ORF | Tuong Co6 ORF3 | Khong c6 | Gen VP1 | Khung mé doc
diém | chinh: chinh: ddng voi | b6  sung | ORF3, dai  hon | ORF2  ngin
gen ndéi | ORF1 ORF1 PARV4 gitra ORF2 dai | (mda hoéa | (~469aa),
bat (NS1), (NS1), nguoi ORF1 va | hon PPV4 | cho 1.189 | khong c6 su
ORF2 ORF2 ORF2 aa) tuong ddng so
(VP1/VP2) | (VP1/VP2) véi céc protein
da biét

Bo gen | ~5,0 kb ~5,2 kb ~5,1 kb ~53-59|~50-58|~6,0kb ~3,4-4,1kb

kb kb

Mitrc dd | Toan cau, | Puogc ghi | Phat hi¢n | Bac My, | Trung Trung My, Trung

phan bé | lwu  hanh | nhan & | & chau A, | chdu Au, | Qudc, My | Quéc, Béc | Qudc, chau Au

phd bién nhidu qudc | chau Au, | chau A My

gia chau A | Bic My

Kha Gay hoi | Chua 10, c6 | Co thé | Phat hién | Co thé gop | Chua 10, | Chua 10,
ning | ching thé lién | liéen quan | & lon boi | phdn  vao | thudng thuong  xuat
gay SMEDI quan i | nhiém nhiém bénh  da | phat hién | hién cung
bénh | (sdy thai, | loan sinh | truing da | PCV2 nguyén ddng PCV2 va

thai gd, chét | san virus nhan nhiém PRRSV

phoi)

Tai liéu | Cartwright | Hijikata va | Lau  va | Cheung Xiao  va | Ni va cong | Palinski va
tham |va Huck | cong su | cong suw|va cong |cong su | su (2014) | congsu (2016);
khao | (1967); (2001); (2008); su (2010); | (2013a); Streck va | Xing va cong

Mengeling | Streck va | Streck va | Streck va | Streck va | cong  su | su, 2017
va cdng su | cong su | cong sy | cong sy | cOong sy | (2015),
(2000), (2013), (2013), (2015), (2015), Xiao  va
Streck va | Wang va Ni va | Xiao va | cOng sy,
cong su | cong su cong su, | cong  su, | 2013c; Ni
(2013), (2010) 2014; 2013¢; Ni | vacong su,
Schirtzin | vacongsuy, | 2014; Wu
g-er va | 2014; Wu | vacong su,
cong su, | vacong sy, | 2014;
2015 2014, Schirtzin-
Schirtzin- | ger va
ger va | cOng  su,
cong sy, | 2015
2015
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1.1.2.3. CAu tric PPV

B6 gen cua Parvovirus 1a mdt phan tt DNA s¢i don, mach théng, co kich thuoc
xap xi 5 kb, thuéc nhém virus DNA c6 kich thuéc nho nhat trong ty nhién (Mészéaros
va cong sy, 2017). PPV 1a virus khong c6 vé boc, ¢6 hinh cau, duong kinh dao dong tur
18-26 nm, véi ciu trac ddi xtng hinh khdi 20 mat dién hinh cua ho Parvoviridae
(Parrish, 2010).

O hai dau tan cung cua phan tir DNA ton tai cac ciu tric kep toc (hairpin structures)
gdm khoang 120-200 nucleotide, c6 vai trd quan trong trong viéc khoi ddu va diéu hoa
qua trinh sao chép DNA cua virus (Tattersall, 2006). Bo gen ctua PPV dugc to chirc
thanh hai khung doc mé chinh ma hoéa cho hai nhom protein chirc nang khac nhau gdom:
cac protein phi ciu trac (Non-Structural Proteins — NSPs) va cac protein capsid (VPs),
duoc thé hién trong Hinh 1.3.

ORF1 mi hoa cho cac protein phi cdu triic chu yéu gdm NS1, NS2 va NS3, trong
d6 NS1 dong vai tro trung tdm trong qua trinh nhan déi cia virus nho hoat tinh enzym
helicase va nickase. Céc protein ndy c6 mirc do bao ton cao giita cac chung Parvovirus
khac nhau va duoc xem 1a yéu t6 quan trong trong co ché nhan 1én va didu hoa phién
ma cua virus. Nguoc lai, ORF2 ma héa cho cac protein capsid VP1, VP2 va VP3, la cac
thanh phan cdu tric cha yéu hinh thanh nén vé capsid cua virus. Trong d6, VP1 va VP2
dugc dich ma tr cic mRNA khac nhau, con VP3 duogc tao ra thong qua qua trinh ct

proteolytic ttr VP2 (Streck va Truyen, 2020).

X 11k
1 | Protein khong chirc nang ” Protein chirc nang | .,
J‘S' 3'0OH 1

5e¢

NS1

58 VP1 AnanaRAMAAL 31

5'I c |L AnanaMAAAALL 31

Hinh 1.3. C4u tric h¢ gen Parvovirus dién hinh

(Streck va Truyen, 2020)
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1.1.2.4. Co ché xAm nhiém ciia PPV vao té bao vat chi

Qua trinh sao chép so cdp cua Parvovirus dién ra chu yéu trong cac t& bao thudc
md bach huyét, sau d6 virus dugc phan phdi toan than thong qua hé tudn hoan. Két qua
phat hién bé“tng PCR cho théy PPV c¢6 kha nang lan tmyén va ton tai trong nhiéu co quan
khac nhau cua co thé lon nhu tim, phdi, than, lach, ndi mac tir cung, rudt non va amidan
(McKillen va cong su, 2007; Miao va cong su, 2009; Streck, 2013).

PPV sir dung nhiéu phan tir bé mit té bao, bao gdm glycoprotein, glycan va
glycolipid, 1am thy thé gan két dé khoi ddu qua trinh xAm nhiém. Trong dé, cac gbc
sialic acid (bao gdm ca O- va N-linked sialic acid) trén bé mit glycoprotein dong vai tro
dac bi¢t quan trong trong sy nhan biét va ga"m két cta virion (Harbinson va cdng su,
2008; Ros va cong su, 2017). Sau khi gén két, virus c6 thé xam nhap vao té bao thong
qua ba con duong chinh: (i) nhip bao qua trung gian clathrin, (ii) dai am bao
(macropinocytosis) va (iil) mot con duong xam nhap chua dugc xac dinh hoan toan.
Viéc str dung céc chat trc ché dic hiéu cho thiy, ngay ca khi hai con duong nhap bao va
dai 4m bao bj chin, kha nang xam nhdp cua PPV van chi giam khoang 50-60%, cho
thdy sy ton tai cta co ché thay thé thir ba. Nguoc lai, con dudng qua caveolae di dugc
chtrng minh khéng tham gia vao qua trinh nay (Boisvert va cong su, 2010). Nhitng két
qua ndy goi mé hudng nghién ctiru moi vé co ché xam nhap da dang va phirc tap cia
PPV vao té bao vat chu.

Sau khi xdm nhap, hé thdng vi dng va mang luéi actin dong vai trd van chuyén
virion dén ving quanh nhén, gitp phan phdi cac virus méi dugc téng hop trong qua
trinh nhan 1én. Qua trinh ndy dién ra c6 trinh tu: virion tich tu tai viing ngoai vi nhan sau
4-8 gidy ké tir khi xdm nhidm, va cac hat virus méi duge tong hop xuit hién trong nhan
sau 16-20 gio (Boisvert va cong sy, 2010). Tai day, bo gen ssDNA ctua PPV cung véi
protein céu tric dugc van chuyén vao nhén, noi chiing duge bd may té bao chii sao chép
thanh DNA s¢i kép (dsDNA). Trong mdi chu ky phédn chia cia t& bao vat chi, DNA
virus duoc nhan doi dong thoi, dam bao su duy tri 6n dinh ciia bd gen virus trong qua
trinh 1ay nhiém.

PPV 1a nguyén nhan chinh gy Hoi chimg SMEDI & lgn nai mang thai, biéu hién
qua hién tuong chét phoi, tiéu thai, thai chét luu va vo sinh (Diaz va cong su, 2021).
Nhiém PPV giy ra hiéu tmg bénh tich té bao (CPE) & mot sé dong té bao lon, tuy nhién,
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co ché phan tir gdy nén CPE van chua duoc 1am sang t6 hoan toan. Cac nghién ctru in
vitro cho théy su sao chép cua PPV co thé duge thuc hién hiéu qua trén cac dong té bao
khéac nhau nhu té bao than PK-15 (Zhang va cong su, 2015; Xu va cong su, 2022), té
bao tinh hoan lgn (Swine testicular cells — ST) (Zhao va cong s, 2016) va té bao thé
vang (Steroidogenic luteal cells — SLC) (Zhang va cong su, 2019).

Du két qua giita cac dong té bao co thé khac biét, nhung nhin chung, qué trinh
nhan 1én cua PPV gay ra su giam dién thé mang ty thé, 1am ro ri cytochrome C va kich
hoat cac protein cam tng apoptosis nhu p53. Chudi phan tng nay khoi phat qua trinh
chét té bao theo con dudng ty thé, giy ton thuong mo va hiéu tng bénh 1y twong tu cac
virus thudc chi Protoparvovirus khac. Muc do va kiéu hinh ton thuong phu thudc vao
ching virus cling nhu loai t& bao bi nhiém; tham chi, cac dot bién don 1¢ trong vung
capsid cling c6 thé 1am thay doi dang ké ai luc gin két va kha ning gdy bénh cia virus
(Zhang va cong su, 2015).

1.2. Tong quan vé dia diém nghién ciru

Trong nhitng nim gan day, nganh chin nudi lon tai Viét Nam da c6 nhiing budc
phat trién dang ké, dong vai trd quan trong trong viéc cung cap ngudn thuc pham thiét
yéu va gbép phan thuc ddy ting truéng kinh té ndng nghiép. Nam 2023, gia tri san xudt
nganh chin nudi ting 5,72%, chiém khoang 26% GDP cua toan nganh néng nghiép;
trong d6, chan nudi lon van 1a linh vuc chu lyc, chiém hon 62% téng san lugng thit hoi
xuét chudng cua ca nude (Cuc Chin nudi, 2024).

Bang 1.4. Théng ké téng dan lgn theo dia phwong

Tinh Téng dan (con)
Thanh Hoa 1.147.068

Thai Binh 785.100

Binh Dinh 850.000

Dak Lak 820.000

Dong Nai 2.035.633
Binh Duong 768.074

(Théng ké cuia Cuc chéin nudi thang 4/2020)

Theo thong ké ctia Cuc Chin nudi (2020), ca nude co tam tinh c6 tong dan lon trén

750.000 con, bao gom Ha Noi, Thanh Hoa, Thai Binh, Nghé An, Binh Dinh, Dik Lik,
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Podng Nai va Binh Duong. Trong s d0, cac tinh Thai Binh, Thanh Hoa, Binh Dinh, Dik
Lak, Déng Nai va Binh Duong dugc lya chon lam dia diém nghién ctru trong luan an
nay do c6 quy mé chin nudi phat trién manh, tong dan 16n (Bang 1.4) va tip trung nhiéu
co s san xuat lon giéng quy mo cong nghiép.

Tai tinh Thai Binh, ndm 2023 c6 ba co s& san xut lon gidng v6i quy mo khoang
10.000 con mdi nam, dap tmg nhu cau giéng cho cac huyén trong diém chin nudi (Chi
cuc Chan nudi va Tha y Thai Binh, 2023). Tinh Thanh Hoéa c6 582 trang trai lon (trong
d6 38 trang trai quy mé 16n) va 88.070 ho chin nudi; riéng Tap doan Dabaco san xuét
77.038 con gidng trong 6 thang dau nim 2024, trung binh 15,21 con/d (Cong thong tin
dién tir Tinh Gy Thanh Hoéa, 2024). Tinh Binh Dinh hién c6 14 co s chuyén san xuét
con gidng, ndi bat 1a trai lon gidng THACO véi quy mé 13.000 nai sinh san, gop phan
hinh thanh ving san xut gidng tap trung cta khu vuc Nam Trung Bo (Chi cuc Chin
nuoi va Thu y Binh Pinh, 2023).

O khu vic Tay Nguyén, tinh Dak Lik dang trién khai Du an T6 hop Nong nghiép
Ung dung Cong nghé cao DHN Dik Lik véi quy mo 200 ha, trong d6 khu chin nudi co
khoang 2.400 lon gidng, hudng toi phat trién gidng chit luong cao va an toan dich bénh
(S& Néong nghiép va Phat trién Nong thon Dak Lk, 2024). Tinh Dong Nai dugc xem 1a
trung tdm chdn nudi lon 16n nhat ca nude, véi hon 150 trang trai va 7 t6 hop tac chin
nudi dat chirng nhan VietGAHP, cung cép khoang 110.000 tan thit lon dat tiéu chuan
mdi nam. Nganh chin nudi tai Pong Nai dong gop hon 61,83% gia tri san xuit nong
nghiép cua tinh, dac biét ndi bat véi cht luong dan nai va hé théng lon giéng ba doi cao
(B4o Khuyén néng Viét Nam, 2024). Tinh Binh Duong ciing ghi nhan 265 trang trai
chan nudi lon hoat dong trong 6 thang dau nam 2024, chu yéu theo hudng cong nghiép
va lién két chudi (Tap chi Chan nuéi Viét Nam, 2024).

Céc tinh duoc lya chon nghién ciru nim trai dai trén ba vang dia Iy Bac — Trung —
Nam, gitp ddm bdo tinh dai di¢n cho cac vung sinh théi khac nhau. Vi¢c thu mau tai cac
dia phuong nay khong chi phan anh sy luu hanh ctia Parvovirus ¢ lgn trén pham vi rdng
ma con hd trg tuyén chon duoc cac chung virus c6 tiém ning sinh mién dich cao va phu
hop véi diéu kién dich t& ciia Viét Nam hién nay.

1.3. Tong quan vé phwong phap nghién ctru

1.3.1. Phwong phap phan lap PPV
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1.3.1.1. Phuwong phap thu miu

Co ché gay bénh cua PPV lién quan chu yéu dén kha ning nhan 1én manh trong
cac té bao dang phan chia nhanh, dic biét & bao thai. Do d6, virus tap trung chu yéu
trong cac co quan nhu gan, phdi, nhau thai va lach ctia bao thai, va ton tai tam thoi trong
mau cua lgn me (McKillen va cong su, 2007; Miao va cdng su, 2009; Streck, 2013).

Miao va cdng su (2009) st dung k¥ thuat real-time PCR phat hién PPV trong gan
va phéi bao thai dat 1an luot 87,5% va 81,2%, trong khi cdc mé khac cua bao thai nhu
than, lach va nhau thai c6 ty 1€ phat hién thép hon, chi dao dong tir 45-60%; 25-30%
mau huyét thanh cua lon nai mang thai cho két qua dwong tinh. Két qua nay cho thay
virus ¢6 xu huéng tap trung va nhan 1én manh tai gan va phoi bao thai — hai co quan
dong vai tro chinh trong chuyén hoa va trao doi khi, c6 téc 6 phén chia té bao cao.

Céc nghién ciru khéc ciing khang dinh xu hudng twong tu. Elias va cong su (2004)
d3 phén lap dugc PPV chi yéu tir phoi, gan va lach cua bao thai; trong khi mau tir mau
va cac co quan khac cia lon me thuong 4m tinh hodc chua tai lwong virus rat thap.
Opriessnig va cong su (2014) ciing ghi nhan virus duwgc phat hién trong phoi bao thai
vé6i tan sudt cao hon gip 2,3 14n so véi lach va than. Tuong tu, Kim va cong su (2022)
béo céo ty 1& phat hién PPV trong mé phdi va gan cao hon khoang 2-3 14n so véi huyét
thanh lon me.

Mit khac PPV khong gay chét d6i voi lon nai mang thai nén viée thu thap cac co
quan cta lon nai nhiém bénh twong ddi kho khin. Vi vy, phuong phap thu mau hop 1y
nhat trong nghién ctru nay 1a két hop 1ay huyét thanh lon nai nghi nhiém cing mau gan
va phoi cua bao thai say hodc chét luu, nham téi da hoa kha nang phat hién Parvovirus.
1.3.1.2. Phuwong phap phat hién miu dwong tinh PPV

Phan tng PCR 13 mdt trong nhirg phwong phap duoc st dung rong rii dé phat
hién mau duong tinh véi PPV nho vao tdc do, do nhay va d§ dac hi€u cao. Trong do,
gen NS1 duoc lua chon phd bién vi tinh bao ton cao giita cic chung PPV, giup phan
g PCR dam bao kha ning phat hién da dang chung. Tai Han Qudc, Lyoo va cong su
(2001) da str dung PCR khuéch dai mot doan gen dai 330 bp (vi tri tir 1.453 dén 1.782
bp) cua gen NS1, dé xac dinh cac miu duong tinh voi PPV. Tuong tu, Serena va cong

su (2019) phat hién 12,97% (17/131) mau dwong tinh véi PPV trong cdc mau mo thai
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tir lon nai tai Argentina thong qua PCR nham vao gen NS1. Nghién ciru tai mién Nam
An D9 cua Parthiban va cong su (2022) ciing ghi nhan 14,3% (8/56) mau duong tinh
v6i PPV khi 4p dung phuong phap PCR khuéch dai doan gen NS1.

Nhu vy, viéc sir dung PCR nham vao gen NSI cung cip mét cong cu hiéu qua,
phu hop cho viéc phat hién PPV.
1.3.1.3. Pong nhiém PPV véi cac virus khac

Céc nghién ciru trude day cho thiy PPV thudng dong nhiém chil yéu véi cac virus
PCV2, PRRSV, CSFV va ASF. Tai Han Quéc, Lyoo va cong sy (2001) phat hién ty 1¢
ddng nhiém PPV véi PCV2 va PRRSV chiém lan luot 21,4% va 13,2%. Tai Nam Phi,
Afolabi va cong su (2019) ghi nhan khoang 62% mau duong tinh véi PPV ddng nhidém
v6i PCV2. Sun va cong su (2015) xac dinh ty 18 nhiém PPV1-PPV7 & Trung Qudc 1a
55,4%, voi ty 1¢ dong nhiém PPV-PCV2 1én t6i 38,6%. Deka va cong su (2021) tai An
Do ghi nhan ty 1& huyét thanh duong tinh v6i PPV, PCV2 va CSFV lan luot 13 52,7%,
58,3% va 36,1%, trong d6 28,4% mau co déng nhiém tir hai loai virus tré 1én. Pegu va
cong su (2023) bang phuong phap Multiplex PCR di x4c dinh duoc ty 1& ddng nhidm
PCV2 va PPV la 2,80% (10/353); ASFV, PPV va PCV2 la 1,40% (5/353).

Do @6, viéc lya chon va sang loc mau trude khi phan lap 1a yéu cau bat budc, chi
nén str dung cac mau dwong tinh don véi PPV, khong ddng nhiém véi PCV2, PRRSV,
CSFV, ASF dé dam bao d¢ tinh khiét ciia ngudn virus trong phan lap PPV trén cac dong
té bao lién tuc.
1.3.1.4. K§ thuit nudi ciy PPV

Dong té bao lién tuc, duoc st dung phd bién trong nudi cdy té bao, 1a cac té bao
c6 kha ning sinh san qua nhiéu thé hé lién tiép. Cac dong té bao lién tuc nudi ciy trong
phong thi nghiém khéng bi 130 hoa, phan chia nhanh va yéu cau dinh dudng don gian
hon so véi té bao thong thuong. Tuy nhién phurong phap niy yéu cau phong thi nghiém
co déy du thiét bi phuc vu nghién ctru té bao, yéu cAu can bo thi nghiém c6 ky thuat cao.
Hién nay, phuong phap nay duoc sir dung phd bién trén thé gii dé phan lap virus.

Dé phan 1ap Parvovirus, cac dong té bao nhu té bao tinh hoan lgn (ST va PT), té
bao 6ng dan trang lon (PFT) va té bao than lon (PK-13, PK-15) thuong duoc st dung.

Maic du mdt s6 chung Parvovirus c6 thé nhan 1én trong cac t€ bao Cos7 (khi xanh chau
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Phi), KB (nguoi) hodc A72 (chd), nhung té bao than lon van dugc xem 1 moi trudng
phtt hop hon so v&i cac té bao lay tir loai khac (Mészaros va cong su, 2017).

Trong sb cac dong té bao duoc nghién ctru, PK-15, mot dong té bao than lon, duoc
danh gia 1a phu hop va hiéu qua nhat cho nudi cdy PPV. So véi cac dong té bao khéc,
PK-15 c6 tinh nhay cam cao voi PPV, kha ning duy tri chung virus qua nhiéu thé hé
nudi cay tbt, va it gip cac van dé vé nhiém doc té bao hay suy giam hiéu gid virus
(Mészaros va cong su, 2017). Dong té bao PK-15 dd duogc nhiéu tac gia str dung dé nuoi
cdy cac chung PPV dat két qua tét. Elia§ va cong sy (2004) di st dung mot sé dong té
bao PK-15 dé nudi cdy 4 ching PPV phan lap tai Slovakia (Elia§ va cong su, 2004). Gao
va cong st (2022) ciing nudi cdy PPV trén dong té bao PK-15, 37°C and 5% CO» dé thu
duoc luong virus can thiét cho nghién ciru (Gao va cong sy, 2022). Mit khac dong té
bao PK-15 13 dong té bao phd bién, dé mua. Tai Viét Nam da c6 nghién ctru sir dung
dong té bao nay cho nudi cay Porcine circovirus (Huynh Thi My Lé va cong su, 2015).

Nho nhitng vu diém trén, trong nghién ctru ndy, PPV dwogc nudi cdy trén dong té
bao lién tuc PK-15, mot dong té bao biéu mod phan 1ap tir than lon truéng thanh. Moi
truong nudi cay sir dung 1a Eagle's Minimum Essential Medium (E-MEM), b sung 10%
huyét thanh bao thai bo (FBS), theo huéng dan cia ATCC (M¥).

1.3.2. Phwong phap xac dinh type PPV

Vi sy phat hién va lwu hanh rong rii cia cac type PPV, tir ching ¢ dién PPV 1
dén cac ching mé1 PPV2 dén PPV7, viéc chan doan nhanh chong, chinh x4c va dinh
type virus 13 yéu cau thiét yéu trong nghién ctru va kiém soat dich bénh. Phuong phap
PCR 1 cong cu chu yéu trong viéc phat hién va dinh type ban dau cac chung PPV. Cac
nghién ctru trén thé gisi da ung dung rong rai ki thuat PCR dé khao sat sy hién dién cua
PPV1 dén PPV7 (Kim va cong su, 2022; Chung va cong su, 2020; Mitek va cong su,
2020). Tai Han Quédc, Kim va cong sy (2022) di phan tich hon 1000 mau (huyét thanh,
phdi, phan) bang multiplex PCR dé phat hién PPV1-PPV7, cho thiy PPV luu hanh rong
rdi, v6i ty 18 phat hién cao nhat trong mau phdi, dao dong tir 7.9% (PPV1) dén 32.6%
(PPV2). Tai Ba Lan, Mitek va cong su (2020) di sir dung real-time PCR dé kiém tra 519
mau huyét thanh tir tam trai lon, xac dinh duoc sy hién dién cta nhiéu type PPV voi ty

1& phat hién chung cua cac type PPV dao dong rong, tir 2.9% (PPV 1) dén 26.6% (PPV2).
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Chung va cong su, 2020 da sir dung PCR dé phat hién 7 chung PPV1 va 2 chung PPV7
tir 151 mau bénh phém tai Han Qudc.

1.3.3. Phén tich méi quan hé di truyén dwa trén gen NS1 va VP2

1.3.3.1. Phin tich méi quan hé di truyén dwa trén gen NS1

Protein NS1 1a protein khong ciu tric chinh, c6 mirc d6 bao ton cao va dong vai
tro da chirc ning, bao gdm hoat dong endonuclease, DNA helicase, ATPase, va kha ning
lién két cong hoéa tri véi dau 5' cua bd gen virus (Ros va cong su, 2017). Nhiéu nghién
ctru vé PPV str dung viéc phan tich trinh ty gen NS1 dé nghién ctru vé sy tién hoa va
phat sinh loai cua PPV. Hao va cong su (2011) da sir dung trinh ty gen NS1 cua 23
chung Parvovirus dé tién hanh phan tich dé phan nhom va xay dung dit liéu phén tir vé
cac ching PPV phén 1ap tai Trung Qudc. Tai Trung Qudc, Deng va cong sy (2024) sir
dung cdy pha hé dua trén trinh ty gen NS1 dé phan loai va xac dinh mdi quan hé di
truyén ctia 2 ching PPV1 méi phén lap (ching HLJ202108-Y va SDLC202109) (Deng
va cong s, 2024). Lyu va cong su (2023) d3 4p dung trinh ty gen NS1 dé phan tich mbi
quan hé tién hoa di truyén ctiia chung PPV7 phan l4p tai Phiic Kién, Trung Quéc (Lyu
va cong su, 2023).
1.3.3.2. Phan tich moi quan hé di truyén dwa trén gen VP2

Protein VP2 1a thanh phan chua yéu cua v capsid, chiu trach nhiém vé tinh khang
nguyén va kha ning lay nhiém ctia virus. Gen VP2 1a myc tiéu quan trong trong nghién
ctru di truyén vi né chira cac vung bién dbi lién quan dén doc luc, kha ning lay lan va
tinh sinh mién dich (Streck va cong su, 2015).

Gen VP2 thuong dugc sir dung trong phan tich phat sinh ching loai va phan loai
di truyén do c6 mirc d6 bién ddi cao, phan anh su da dang khang nguyén va sy tién hoa
thich ing ctia virus. Nhidu nghién ctru cho thy trinh tu VP2 khéng chi cho phép phan
nhom cac chung PPV cd dién va hién dai, ma con hd tro xac dinh cac genotype moi.
Streck va cong sy (2013) da xay dung cay phat sinh dya trén VP2, qua d6 xéac dinh sy
tdn tai cua nhiéu genotype khac nhau cua PPV. Xiao va cong su (2013a) dd phat hién
cac bién thé VP2 méi v6i kha ning thay doi dic tinh khang nguyén, cho thay gen nay
dong vai trd quan trong trong viéc theo ddi sy xuat hién va lan truyén cua cac ching

virus méi. Xu va cong su (2013) phan tich mdi quan hé phat sinh gen ciia gen VP2 va
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két luan ching PPV-NE/09 1a mét ching PPV d6t bién méi pho bién & Trung Qudc khi
c¢6 27 nucleotide mi hoa khu vuc gidu glycine & vang dau N cua VP2 d3 bi x6a ¢ chiing
PPV-NE/09 (Xu va cOng su, 2013). Deng va cong su (2024) da phan tich 2 chung PPV1
moi phéan 1ap tai mién Bac Trung Qudc cho thdy c6 9 thay thé trong vi tri amino acid
clia protein VP2. T4c gia so sanh kha ning tang sinh cta cac ching phéan lap dugc bang
cach phan tich cac dudng cong ting trudng nhiu bude. Mit khac cac bién dbi nay ciing
dugc chimg minh 1a c6 anh hudéng dén doc lyc cua virus (Deng va cong su, 2024)
Trong nghién ctru nay, gen NS1 va gen VP2 dugc lya chon dé tién hanh phan tich.
NS1 1a gen c6 do bao tdn cao, viée phan tich trinh ty gen nay nham xac dinh ngudn gbc
ctia cac mau phan 1ap duge. Gen VP2 1a gen chiu trach nhiém cho tinh khang nguyén va
qua trinh 14y nhiém cua virus. Cac bién dbi trong gen nay c6 kha ning gdy anh hudéng
dén doc luc cua virus. Viée khao sat sy 6n dinh gen VP2 cling li€n quan dén tinh 6n dinh
vé doc luc cua virus.
1.3.4. Xac dinh dac tinh sinh hoc cia PPV
1.3.4.1. X4c dinh biéu dd sinh truéng PPV

Viée xay dung biéu d6 sinh truong 13 mot phwong phéap thuong duoc sir dung
trong cac nghién ctru phan 1ap va dic diém sinh hoc cua virus, nhim xac dinh thoi diém
thich hop dé thu nhan ham lugng virus cao nhat phuc vu cho cac muc ti€u nghién ctru
tiép theo (L& Thi Toan va cdng su, 2016; Pham Van Son va cong su, 2017; Nguyén Thi
Lan va cong su, 2016; Nguyén Thi Hoa va cong su, 2018). bé nghién ctru dic tinh cta
Parvovirus, mot nghién ctru khac tai Trung Qudc ciing dd dung phan tng qPCR dé dinh
luong s ban sao virus, tir d6 xay dung biéu dd sinh truéng ciia PPV (Wang va cong su,
2024). Biéu d6 sinh truong ciing duoc mot nghién ciru khac st dung dé danh gia kha
nang sinh truéng va phat trién ciia PPV trén 2 dong té tao PK-15 72 va ST (Cao va cong
su, 2020).

Khi xay dung biéu db sinh trudng cac chung PPV dugc nhiéu tac gia gy nhiém
1én dong té bao PK-15 voi MOI bang 0,01 (Cotmore va Tattersall, 2014; Qiu va cong
su, 2017, Luo va cong sy, 2015, Pham Van Son va cong sy, 2017, Nguyén Thi Hoa va
cong su, 2018; Chung va cong su, 2020; Csagola va cong su, 2012).
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Viée str dung MOI = 0,01 trong nudi cdy trén dong té bao PK-15 dam bao lay
nhidm ban dau thip cho phép danh gia rd rang hiéu suat nhan 1én cua virus, phan anh
chinh x4c kha ning sao chép cua virus trong diéu kién nuéi cay. Néu MOI qua cao, sb
luong virus ban dau nhiéu s& gay nhiém dong loat, din dén hay hoai té bao sém, lam
gian doan chu ky nhéan 1én va anh huoéng dén két qué danh gid doc lyc hodc hiéu qua
nudi cay (Hematian va cong su, 2016).
1.3.4.2. Xac dinh hiéu gia TCIDso

Pinh luong hiéu gia virus 1a mot budce nén tang va thiét yéu trong nghién ctru virus
hoc va phat trién vic xin . Hiéu gia TCIDso 1a don vi dinh lugng quan trong, biéu thi
ndng do cac hat virus c6 kha ning gy nhiém, dugc xac dinh 13 liéu virus t6i thiéu can
thiét & gay ra hiéu (mg bénh 1y té bao hoic mot tiéu chi nhiém trung khac & 50% sb
don vi nudi cay té bao dugc gay nhiém.

Viéc x4c dinh TCIDso cho phép dénh gid chinh x4c kha ning xAm nhiém va nhan
1én cua virus trong mdi trudng nudi cdy té bao, tir d6 tiéu chuin hoa cac diéu kién thir
nghiém. Phuong phap Reed-Muench (1938) 1a mét k¥ thuét ndi suy théng ké kinh dién
va duoc ap dung pho bién nhit dé tinh todan TCIDso

Sy tin cay va tinh ung dung rong rai ciia phuong phap Reed-Muench da duogc
khing dinh thong qua viéc sir dung nhét quan trong nhidu nghién ctru trong nudc va
quéc té vé dinh luong hiéu gia virus (Pham Vin Son va cong su, 2017; Nguyén Thi Hoa
va cong su, 2018; Foerster va cong su, 2016; Jozwik va cong su, 2009; Van den Born
va cong su, 2020; Zeew va cong su, 2007).
1.3.4.3. Mot s6 yéu to anh hwong dén nudi ciy PPV

Nong dé huyét thanh bao thai bo (Fetal bovine serum - FBS):

Huyét thanh chira cac protein, axit amin, vitamin va cic yéu tb ting truong khac
gitip té bao phat trién va nhan 1én, tao moi trudng thuan loi cho virus phat trién. Nhung
trong huyét thanh ciing c¢6 chtra khang thé c6 thé lam trc ché hoat dong cua virus. Vi vy
viéc xac dinh nf‘mg do huyét thanh thich hop c6 vai trd quan trong trong viéc lya chon
mdi truong nudi cdy thich hop véi PPV. Lyoo str dung mdi trudng E-MEM véi 3% FBS
dé nudi cay PPV trén dong té bao PK15 (Lyoo va cong sy, 2001). Streck thuc hién nudi
cay PPV trén moi trudng E-MEM bb sung 5% FBS (Streck, 2013). Trong khi d6, Kim
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thir nghiém véi céc néng do FBS 0%, 2%, 5%, va 10% trong nuoi céy Parvovirus, va
két qua cho thy nong d¢ FBS tdi uu la 2% (Kim va cong su, 2019).

Nhiét do:

Choi di thyuc hién nudi cdy Parvovirus ¢ hai nhiét d6 37°C va 39°C d6i véi hai
chung KBSH va Kresse. Két qua cho thiy ching KBSH c6 kha ning thich nghi va sao
chép hiéu qua & 39°C sau céc lan cy truyén ndi tiép, din dén su gia ting dang ké vé sb
luong thé hé virus, polypeptide virus va ndng 46 DNA virus. Trong khi d6, chiing Kresse
phat trién t6t va nhan 1én lién tuc & nhiét do 37°C (Choi va cong su, 1990).

Bachmann da thtr nghiém nuo6i céy Parvovirus tai cac nhiét do 28°C, 33°C, 37°C
va 40°C. Két qua phan tmg HA sau 24 gid nudi cdy cho thdy mirc 46 khang nguyén
virus ¢ 40°C 1a 1/32, 6 28°C 1a 1/4, va ¢ 33°C va 37°C dat 1/256 (Bachmann, 1972).
1.3.5. Xac dinh @6 6n dinh, ddc hre, tinh sinh mién dich PPV
1.3.5.1. X4c dinh d¢ 6n dinh ciia PPV

Mot sé nghién ciru trén thé gidi danh gia sy 6n dinh cua virus bang cach kiém tra
cac dic tinh sinh hoc va gen cia virus sau 15 doi nudi cdy lién tiép. Zheng va cong su
(2020) danh gia sy 6n dinh vé dic tinh di truyén va Iy hoa cua ching Parvovirus tai to
hop bang cach kiém tra cac dic tinh sinh hoc va gen cia virus sau 15 doi nudi cdy lién
tiép trén dong té bao don (Zheng va cong su, 2020). Lipkin cong su (2017) nghién ctru
cac dot bién gen trong 15 thé hé nudi cdy trén dong té bao don dé danh gia ban d6 gen
va céc dot bién trén virus gay bénh Marek trén ga (Lipkin va cong sy, 2017). Mat khéc,
v6i muc dich st dung ching virus dé nghién ctru san xuét vic xin, cac chung virus can
dugc danh gia do on dinh qua nhiéu doi. Tai Viét Nam, chua c6 tiéu chuin ky thuat vé
d6 6n dinh cta chung virus nudi cdy trén dong té bao lién tuc dung 1am ching gidng vic
xin. Tuy nhién, cic céng bd vé vic xin virus trén thé gidi ciing yéu cau vé do 6n dinh
clia virus trong 15 doi nudi cdy lién tiép. Trong don ding ky sé CN112501133A cua
Cong ty dugc phidm Qingdao Sinder (Trung Qudc) ding ky didc tinh cho ching
Pseudorabies virus (virus bénh gia dai) nhugc doc thudc linh vuc ché tao véc xin cling
xéc dinh sy 6n dinh cua ching Pseudorabies virus QD gE-/gl-/11K bing cach kiém tra
TCIDso va su 6n dinh ctia doan gen nhén 1én bang cip mdi F2 sau 15 doi nudi ciy virus

trén dong té bao PK-15.
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Dua trén céc co s¢ khoa hoc néu trén, nghién ctru nay tién hanh danh gia su on
dinh cua hai chung Parvovirus VC5 va TX7 thong qua viéc theo doi dédc tinh sinh hoc
va di truyén sau 15 doi cdy chuyén lién tiép trén dong té bao PK-15. Két qua thu duogc
s& 1a co so quan trong cho viéc lwa chon chiing gidng tiém nang cho nghién ctru san xuat
véc xin phong bénh parvo gy ra trén lon.
1.3.5.2. X4c dinh ddc luc va tinh sinh mién dich ciia PPV

Panh gia doc luc va tinh sinh mién dich 13 nhitng budc quan trong trong viéc lua
chon cac chung PPV tiém niang phuc vu nghién ctru va san xuat vic xin. Cac nghién ciru
qudc té cho thdy hai nhém ddi tugng thuong dugc sir dung trong dénh gia gdm lon nai
mang thai (vat cht man cam ty nhién) va chuot lang (mé hinh thi nghiém quy mo nho).
Chuét lang (Cavia porcellus) 13 1oai dugc st dung phd bién trong nghién ctru vic xin do
¢6 kich thuéde co thé phu hop, hé mién dich phan Ung nhanh va dé theo doi dap ung
huyét thanh hoc. Ngoai ra, mé hinh nay c6 vu diém vé chi phi thap, quy trinh nuéi don
gian va kha nang tai lap thi nghiém cao. Nghién ctru cia Ma va cong sy (2011) da ching
minh rang chudt lang c6 thé dugc str dung nhu mo hinh thay thé dang tin cay dé danh
gia kha nang sinh mién dich cua PPV, trong do6 hiéu gia khang thé dic hiéu duoc xéac
dinh bang phan Gmg ngin tré ngung két hdng cau (HI).

Zeeuw va cong su (2007) da xac dinh ddc luc cta cac chung PPV phan 13p tir thuc
dia thong qua thir nghiém gay nhiém thuc nghiém trén lon nai mang thai. Cac lon nai
mang thai dugc giy nhiém virus & ngay thir 40 cua thai ky. Giai doan giira thai ky
(khoang ngay 40) 1a thdi diém bao thai bt ddu hinh thanh co quan va hé théng mién
dich chua hoan thién, d& min cam nhit vi PPV (Cartwright va Huck, 1967). Vi vay,
viéc gy nhidm duoc tién hanh vao ngay thtr 40 cua thai ky, nhim bao dam kha ning
virus xadm nhép, nhan 1én va biéu hién déy du doc luc. M6 kham va thu mau duoce thuc
hién vao ngay thir 90 cua thai ky, twong tng véi giai doan cudi qua trinh mang thai, khi
cac biéu hién tdn thuong, hép thu thai hodc thai chét luu c6 thé duge quan sat va danh
gia mot cach toan dién. Virus dugc gay nhiém qua duong tiém tinh mach hoic dudng
mili, v6i liéu luong tuong duwong 6,0 logTCIDso/ImL. Sau gay nhiém, lon nai dugc theo
ddi 1am sang va dinh ky 1dy mau huyét thanh dé xac dinh hiéu gia HI va kha nang trung
hoa virus. Dén ngay thir 90 ctia thai ky (tirc khoang 50 ngay sau khi gay nhiém), tit ca
lon nai dugc giét mo va mo kham thai trong diéu kién vo tring. Cac phdi thai duoc phan
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loai theo tinh trang sinh 1y (binh thudng, hap thu, kho thai), dong thoi dugc kiém tra su
hién dién cua DNA virus béng PCR.

Foerster va cong su (2016) sir dung mé hinh gay nhiém dong ching trén lon nai
da duoc tiém vac xin vo hoat dé danh gia hiéu qua bao ho va kha ning sinh mién dich.
lon nai duoc tiém vic xin vao ngdy 35 trude phdi giéng, sau d6 tiém nhéc lai sau 21
ngay. Khi thai duoc 40 ngay tudi, lon nai dugc cong cudng doc ddng ching bang ching
PPV-27a véi liéu 5mL dung dich 6,0 logTCIDso/ImL qua dudng nhé miii va tiém bip.
Mau huyét thanh dugce thu tai cac mdc 3 tudn va 7 tudn sau tiém dé xac dinh hiéu gia HI
va trung hoa. Pén ngay thir 90 cua thai ky (49 ngay sau cong cudng doc), lon nai dugce
giét mo va danh gia tinh trang phoi thai.

Bén canh d6, Ma va cong su (2011) d3 sir dung chudt lang dé danh gia hiéu qua
tang cuong mién dich cia ta duge propolis trong vac xin PPV bét hoat. Chudt lang duoc
tiém véc xin két hop véi cac loai ta dugc khéc nhau, sau do6 léy mau huyét thanh dinh
ky (7, 14 va 28 ngay sau tiém) dé do hiéu gia HI nham xac dinh murc d kich hoat mién
dich té bao. Phuong phap nay cho phép sang loc nhanh hiéu qua mién dich cta cac cong
thirc vac xin hodc ta duoc trude khi tién hanh thir nghiém trén lon, dong thoi giam chi
phi va thoi gian nghién ctru.

Viéc xac dinh doc luc cung cip thong tin tryc tiép vé kha ning gy bénh va anh
hudng dén thai, trong khi danh gia tinh sinh mién dich gitip xac dinh cuong do va thoi
gian dap tmg mién dich. Két hop hai phuong phap nay cho phép tuyén chon chinh xac
cac ching PPV ¢ doc luc va kha nang kich thich mién dich cao, tir 36 1am co so khoa
hoc cho viéc lua chon chung géc phuc vu nghién ctru phat trién vic xin PPV.

1.4. Tong quan vé tinh hinh nghién ciru
1.4.1. Sy lru hanh ciia PPV va tiém ning wng dung vao nghién ciru san xuit vic
xin
1.4.1.1. Sy lru hanh ciia PPV trén thé giéi va Viét Nam
% Tinh hinh luru hanh PPV trén thé giéi

Hién nay c6 7 type PPV duoc phat hién trén thé gi¢i (Bang 1.5). Porcine Parvovirus

type 1 (PPV1) thudc chi ProtoParvovirus, dugc phéan lap 1an dau tién tai Dic vao nam

1965 nhu mot tac nhan gay nhidm tap trong qua trinh nudi ciy té bao. PPV1 duoc xac

24



dinh 12 mot trong nhiing tac nhan chinh gy ra cic bénh 1y lién quan dén sinh san & lon

(Mengeling va cong sy, 2000). Trong subt hai thap ky qua, mot vai type Parvovirus méi

(PPV2 — PPV7) di duoc xac dinh trén lon bang phuong phap sinh hoc phan tir. Trong
d6, PPV2 va PPV3 thudc gidng TetraParvovirus (Streck, 2013).

Bang 1.5. Mirc d0 PPV lwu hanh trén thé giéi

Phén Chiu Au Chiu My Chiau A Chéu Phi
loal ' 1o1s | Tailieu | Tyl Tailieu | Tylé | Tailieu | Tylé | Tailiéu
PPV nhiém tham nhiém | tham khao | nhiém | tham khdo | nhiém tham
(%) khao (%) (%) (%) khao
PPV1 | 0,5-7,5 | Csagola | 14,7- Serena  va | 4,5-53 | Zhang va | 29,1 Afolabi
va cong | 25,9 cong su, cong  su, va cong
PPV2 | 6.4- su? 2012; 72-90 201?; . 6.4-83 2011; Xiao 21.8 s1_r', .2019;
48.7 Milek va Opriessnig va  clng Bisimwa
cong su, va cdng su, su, 2013a va cdng
PPV3 19,7- 2019; 19,2- 1 2014; 9,7-73 | va 2013c; | 175 | su, 2021
25,2 Milek va | 58,8 Garcia- Ca Ni va cong
PPV4 | 8,294 |c0ng s, |59 | macho va|js544|su, 201451436
2020 25,9 cong su, Kim va
2020 cong  su,
PPV5 | 22,6- 7-32,4 2,6- 2022;
41,3 14,3 Parthiban
PPV6 | 37,1-38 74,7 21,5 va  cong
PPV7 | 18,2 14 | S 202
18 Saekhow
va lkeda,
2015

Bang 1.5 cho thdy céc type PPV c6 sy phan bd rong rai trén toan cau, véi mirc do

lru hanh khac nhau giira cac qubc gia va ving dia 1y.

PPV1 la type duoc phat hién sém nhat va van luu hanh & hau hét cac qudc gia, tuy

nhién ty 18 nhiém thudng ¢ mirc thap hon so voi cac type méi, dao dong tir 0,5% dén

khoang 29% (Csagola va cong su, 2012; Afolabi va cong su, 2019). Ty 1€ phat hi¢n

PPV 1 thip c6 thé do viéc sir dung vic xin thwong mai. Tuy nhién PPV1 van c6 thé giy

bénh & cac dan chua dugc tiém phong hodc tiém phong khong day du.

Céc type PPV2 va PPV3 ¢6 xu huéng luu hanh phd bién hon, dugc ghi nhan voi
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ty 1& nhiém cao tai nhiéu khu vuc, dic biét & chau Au, chau My va chau A, dao dong
trong khoang 6,4-72% (Milek va cong su, 2019; Opriessnig va cong su, 2014; Kim va
cong su, 2022). Két qua nay goi y rang hai type ndy c6 kha ning thich nghi tot v6i vat
cht va c6 thé déng vai tro trong cac trudng hop dong nhidm véi cac virus khac nhu
PCV2 hoac PRRSV.

PPV4 ciing duoc phét hién ¢ nhiéu qudc gia véi ty 1& bién dong dang keé, tir 1,5%
dén 43,6% (Xiao va cong su, 2013a; Afolabi va cong sy, 2019), cho théy kha nang lan
truyén rong va tiém ning dich t& dang chu y.

Céc type méi duge phat hién gan day nhu PPV5, PPV6 va PPV7 dang ngdy cang
dugc ghi nhan véi tan suit cao hon, dic biét tai cac quéc gia chau A va chau M§J. PPV5
duoc phat hién véi ty 18 2,6-32,4%, trong khi PPV6 ¢6 ty 1¢ nhiém cao & lon con va bao
thai say (50-75%) (Ni va cOng su, 2014; Garcia Camacho va cong su, 2020). PPV7
dugc xac dinh vai ty 1€ khoang 14-18% & Han Quéc va Théi Lan (Kim va cong su,
2022; Saekhow va Ikeda, 2015).

+¢ Tinh hinh luu hanh PPV tai Viét Nam

Tai Viét Nam, sy hién dién cua PPV lan dau tién duoc ghi nhan trong nghién ctru
ctiia HO Pinh Chiic (1993) khi khao sat hoi chimg rdi loan sinh san & lon tai mot sb tinh
mién Bic va mién Nam, Viét Nam. Nghién ctru nay da xac dinh dugc sy c6 mat cua
PPV va khang thé khang PPV & lon nai va lon duc giéng. Phan tich huyét thanh hoc chi
ra rang khoang 50-60% lon nai da ting nhiém PPV. Bénh giy anh huong dang ké dén
nang suat sinh san cta dan lon nai, dic biét 1a & nhitng ltra dé dau tién. Céac yéu tb sinh
thai khac nhau khong cho thdy anh huong ro rét dén ty 18 rdi loan sinh san (H6 Dinh
Chuc, 1993).

Tai khu vuc mién Trung, Pham Hung (1999) sir dung phuwong phap huyét thanh
hoc dé xac dinh ty 1€ luu hanh PPV va ghi nhan ty 1€ duong tinh dat khoang 21,5%.

Mot nghién ctru tai tinh Long An cho thdy 69,5% mau huyét thanh dwong tinh véi
PPV trong tong s6 4.166 mau huyét thanh tir cic trang trai lon nai (Nguyén Huynh va
cong su, 2000).

Nghién ctru gén day cua Huynh Thi My L¢ va cong sy (2020) tai Ha N1 va cac
tinh 1an can (Hung Yén, Hai Duong, Bic Ninh, Hoa Binh, Vinh Phuc) da phat hién
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88,2% (60/68) mau huyét thanh duong tinh véi khang thé khang PPV 1, cho thiy virus
nay van luu hanh manh trong dan lon nai.

Nguyen va cong su (2022) tién hanh khao sat 174 mau dwong tinh véi PCV2 dugc
thu thap trong giai doan 2017-2021 nham xac dinh ty 1¢ dong nhidém véi cac type PPV.
Két qua ghi nhén ty 1& nhiém PPV1, PPV2, PPV3 va PPV4 lan luot 1a 24,1%; 32.2%;
36,8% va 32,2%, phan anh tinh trang luu hanh nhiéu type PPV trong quan thé lon tai
Viét Nam.

Gan day nhét, Trin Van Trung (2024) tién hanh khao sat 146 mau thu thap tai cac
16 md thudc bay tinh mién Trung (Quang Binh, Quang Tri, Thira Thién Hué, Pa Nang,
Quang Nam, Quang Ngii va Binh Dinh), phat hién 109 mau (74,7%) duong tinh voi
PPV. Trong d6, ty 18 nhiém cac type PPV1 dén PPV4 lan luot 1 52,7%; 56,2%; 5,5%
va 8,2%.

Nhin chung, cac két qua nghién ciru trong nude cho thady PPV di va dang lyu hanh
phd bién ¢ nhiéu ving dia 1y ciia Viét Nam véi ty 16 nhidm cao. PPV van 1a type duoc
phat hién thudng xuyén, song sy hién dién dong thoi cua cac type méoi (PPV2, PPV3 va
PPV4) phan 4nh xu hudng dich & phirc tap twong tu nhu ¢ cac qudc gia khac.

Bénh do PPV géy ra 1a mot trong nhiing nguyén nhan quan trong dan dén rdi loan
sinh san ¢ lon nai, gay thiét hai kinh té dang ké cho nganh chan nuoi. Do d6, viéc phan
1ap cac ching PPV dang luu hanh tai Viét Nam va nghién ctru phat trién véc xin phu
hop véi diéu kién Viét Nam 1a huéng di can thiét nhdm nang cao hiéu qua phong bénh
trong thuc tién san xuét.
1.4.1.2. Nghién ciru ing dung cac chiing phan Iap vao phat trién vic xin PPV

Trong qué trinh nghién ctu vé PPV, viéc phan 1ap, nhan dién va tuyén chon cac
chung virus c6 dic tinh sinh hoc va khang nguyén dic trung dong vai tro then chdt trong
phat trién vac xin phong bénh kho thai & lgn. Trén thé gidi, nhiéu chung PPV di dugc
phan 1ap va danh gia kha ning tng dung trong san xuat véc xin, trong d6 phd bién nhat
1a cac ching c6 dién PPV 1.

Theo béo céo tong quan ctua Mesonero Escuredo va cong sy (2011), hau hét cac
vac xin PPV hién hanh déu duoc phat trién dua trén chung PPV1 ¢6 dién (NADL-2) —

mot chung virus c6 doc lyc trung binh, dé nudi céy trén dong té bao PK-15 va co kha
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ning giy dap (g mién dich bao hd cao trén lon nai. Tuy nhién, cic nghién ciru dich té
hoc gin ddy di cho thiy sy xudt hién cta nhiéu bién thé PPV khac biét vé& mit di truyén
va khang nguyén so v6i NADL-2, 1am giam hiéu qua bao ho chéo cua vic xin thuong
mai. Vi du, chung PPV-27a dugc phan lap tai Btrc thé hién sy khéc bi¢t dang ké vé vung
VP2, dan dén kha nang “lan tranh” mién dich khi st dung véc xin dya trén ching NADL-
2.

Tai Trung Qudc, nhiéu cong trinh da tap trung vao viéc phéan 1ap cac chung PPV
ban dja va tng dung trong ché tao vic xin vo hoat va tai t6 hop. Cac nghién ciru cua
Gao va cong su (2022), Li va cong su (2024), va Zhou va cong su (2010) da ching minh
réng protein VP2 tir cdc ching PPV phéan 1ap ndi dia co thé duogc biéu hién trong cac h¢
thng khac nhau (nhw Escherichia coli, t& bao con trung va thuc vat) dé san xuat vic xin
tiéu don vi hodc véc xin dang hat giéng virus (virus-like particles, VLPs) v6i hiéu qua
kich thich mién dich cao. Mot s6 chung phan 1ap tai Trung Qudc nhu PPV-SC3, PPV-
HB va PPV-NJ da duogc st dung 1am nguyén liéu cho vic xin vo hoat, cho thdy kha ning
sinh khang thé trung hoa manh mé€ va bdo hd hoan toan lgn nai khi thir nghi€ém cong
cuong doc. Tinh dén ndm 2025, Trung Qudc di phé duyét luu hanh 10 loai véc xin PPV
phat trién tir cac ching PPV ndi dia, gdm 7 véc xin v6 hoat (dua trén cac ching nhu
SC1, CG-05,NJ, BJ-2, YBFO1,L, WH-1) va3 véc xin v6 hoat vecto baculovirus (rPPO3,
HP-SC-VP2, PPV-VP2) (Liu va cong su, 2025)

Ngoai ra, viéc phat trién vac xin tir cic chiing PPV ban dia con gitp ting cuong
hiéu qua bao ho dic hiéu theo ving dich t&. Cac chiing PPV phan lap trong nudc thuong
c6 kha ning thich nghi t6t v6i diéu kién sinh hoc dia phuong, déng thoi phan anh dic
diém tién hoa va bién di khang nguyén cta virus dang luvu hanh. Do dé, viéc sir dung
chung phan 1ap trong nudc dé phat trién vic xin 1a hudéng di co ¥ nghia thuc tién, gitp
khac phuc han ché vé tinh tuong thich khang nguyén ciia cac vac xin nhap khau, dong
thoi giam chi phi san xuét va chu dong ngudn cung trong nude. Diéu nay dit nén tang
quan trong cho viéc nghién ctru phan l4p va tuyén chon ching PPV noi dia phuc vu san
xuét vic xin phong bénh kho thai ¢ lon tai Viét Nam trong giai doan t&i.

1.4.2. Tinh hinh sin xuét vic xin PPV trén thé gi¢i va ¢ Viét Nam

1.4.2.1. Tinh hinh san xuét vic xin PPV trén thé giéi
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Hién nay, céc loai véc xin phong bénh kho thai lgn do PPV chu yéu duoc phat trién
dwa trén hai huéng cong nghé chinh, gdm vic xin bat hoat truyén théng va véc xin tai
t6 hop

+ Vdc xin Parvovirus bdt hoat truyén thong:

Céc vic xin bat hoat dugc nghién ctru va str dung pho bién trén thé gidi chu yéu
dua vao chung PPV 1, dic biét 1a chuing NADL-2. Zeeuw va cong su (2007) da danh gia
khé nang trung hoa chéo cua chung NADL-2 so véi cac chung PPV phan lap tai Buc
thong qua thir nghiém gay nhidm thyc nghiém trén lon nai mang thai. Két qua cho thay,
ba trong s6 bon ching thir nghiém c6 phan tmg ngung két chéo cao, trong khi chiing
PPV-27a (type 2) thé hién phan (mg chéo kém, dong thoi c6 hiéu gia ngung két thap
ngay ca v6i chinh ching nay. Céc tic gia nhan dinh PPV-27a c6 thé s¢ hitu co ché “lan
tranh” mién dich.

Jozwik va cong su (2009) ciing tién hanh nghién ctru trén lon nai duoc tiém vic
xin ché tao tir ching NADL-2 type 1 trudc phdi giéng 35 va 21 ngay. Lon dugc cong
cudng doc vao ngdy thir 41 cua thai ky bang PPV (6,0 logTCIDso/1mL) qua dudng nhd
miii. Két qua cho thiy 66/67 bao thai trong nhom vic xin song sét va khong phat hién
DNA cua PPV trong mé bao thai, trong khi & nhém dbi chung, 39/50 bao thai chét, co
hién tugng kho thai va phat hién DNA cua PPV. Mac du véc xin tao duoc khang thé bao
ho (hi€u gia 1/32—-1/512 sau 21 ngay tiém, 1/128—1/256 sau 28 ngay), nhung hi¢u gia
giam dan theo thoi gian, va ca nhom duge tiém véc xin 13n dbi chimg déu thai virus
PPV-27a it nhat 10 ngay sau coéng cudng doc.

Tai Duc, Foerster va cong su (2016) stir dung chung PPV-27a dé san xuit vic xin
v6 hoat va tién hanh thir nghiém cong doc dong chung. Sau khi tiém hai lidu vac xin
tuong tng 5,0 logTCIDso/1mL va cong cudng doc & ngay thir 40 cua thai ky bang SmL
dung dich 6,0 logTCIDso/1mL, két qua cho thdy nhom vic xin c6 ty 1& thai bi kho chi
4%, trong khi nhom dbi ching dat 51%. Hiéu gia khang thé do bang phan mg HI ting
cao sau tiém (1/40—1/640) va giam dan sau 54 ngay.

Mo6t nghién ctru so sanh hiéu qua ba loai vic xin thuvong mai gdm ReproCyc
ParvoFLEX (Boehringer Ingelheim Vetmedica GmbH), ERYSENG PARVO (HIPRA)
va Porcilis Ery+Parvo+Lepto (MSD Animal Health) dugc Noguera va cong sy (2021)
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thyc hién. Sau khi tiém hai miii vic xin va cong cuong doc vao ngay thir 40 thai ky bang
chung PPV type 1 (401/09), két qua cho thay ty 18 thai khoe manh dat 96,5% (ReproCyc
ParvoFLEX), 97,4% (ERYSENG PARVO) va 88,3% (Porcilis Ery+Parvo+Lepto),
trong khi nhom ddi ching c6 0% thai khoe manh.

Nhin chung, cac nghién ctru ndy khing dinh phuong phap thir nghiém cong cuong
doc 1a tidu chi danh gia chinh x4c nhit kha ning bao ho cua véc xin. Trong khi do, cac
chi s6 huyét thanh hoc (nhu hiéu gia khang thé) c6 xu huéng giam dan theo thoi gian va
khong phan anh hoan toan mirc do bao vé thuc té.

+ Vdc xin Parvovirus tdi t6 hop:

Trong nhitng nim gan day, nhidu nghién ctru tip trung vao phat trién vic xin tai to
hop v6i myc tiéu tao ra san pham an toan, hiéu qua va c6 kha niang dap @ng mién dich
bén viing. Protein VP2 ciia PPV duoc x4c dinh 14 khang nguyén chinh quyét dinh kha
ning gy mién dich bao ho.

Céc vic xin dang virus-like particles (VLPs) c4u tao tir protein VP2 da dugc chimg
minh c6 kha nang tir ldp rap, tao dap tng mién dich manh va dé san xuit & quy moé 1én
bing cac hé thdng biéu hién nhu Saccharomyces cerevisiae hoic Escherichia coli
(TamoSitnas va cong su, 2014; Gao va cong su, 2022). Ngoai ra, biéu hién VP2 trong
hé théng thuc vat cling cho théiy tiém nang tao ra véc xin tiéu don vi an toan, chi phi
thip va phu hop voi san xuit cong nghiép (Ling va cong su, 2023; Zhou va cdng su,
2010).

Mot hudng nghién ctru khéc la véc xin niém mac dya trén vi sinh vat séng tai to
hop, dién hinh 13 Lactobacillus casei mang gen VP2, gitp kich thich dong thoi mién
dich niém mac va mién dich toan than (Xu va cong su, 2008). Ngoai ra, mdt sb vecto
virus tai to hop, nhu pseudorabies virus biéu hién VP2, dugc phat trién v&i muc tiéu tao
véc xin kép c6 kha ning bao ho dong thoi nhidu bénh truyén nhiém ¢ lon (Li va cong
su, 2024).

Hién nay, nhiéu loai vic xin phong PPV da duogc thuong mai héa va Ivu hanh rong
rdi trén thé gidi nhu Farrowsure Gold (Zoetis), Porcilis® Parvo (MSD Animal Health),
Parvovax (CEVA), va PPV VAC (Han Quéc). Tuy nhién, cac san phim nay c6 chi phi

cao va muc do tuong thich khang nguyén vdi cac chung virus luu hanh tai Viét Nam
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chua duoc xac dinh rd. Bén canh d6, sy xuat hién cua céac type PPV méi (PPV2-PPV7)
cung véi cac bién thé di truyén va khang nguyén cua PPV1 c6 thé lam giam hiéu qua
bao hd cla cc vic xin hién co. Do d6, dit ra yéu cau cap thiét cin phai phan lap va
tuyén chon cac ching Parvovirus tai Viét Nam, dap Gmg du cac dic tinh phu hop dé
nghién ctru va ché tao vic xin phong bénh kho thai & lon sinh san.
1.4.2.2. Tinh hinh sin xuét vic xin PPV tai Viét Nam

Hién nay, céc loai véc xin phong bénh kho thai do Parvovirus trén thi truong Viét
Nam déu 1a véc xin nhap khau (Bang 1.6). Cong tac phong, chdng bénh vi vy van phu
thudc cha yéu vao ngudn cung vic xin ngoai nhap. Tuy nhién, cic loai vic xin nay
khong chi c6 chi phi cao ma con tiém an nhiing han ché nhat dinh vé tinh twong thich
voi tinh hinh dich t& trong nudc. Bén canh d6, viéc phu thudc vao nguén cung cép bén
ngoai cling tiém an nguy co gian doan vé kha ning tiép can va tinh bén viing, dic biét
trong bdi canh bién dong thi truong hodc dut gay chudi cung tmg toan cau. Nhing han
ché nay cho thay nhu ciu cap thiét trong viéc nghién ctru va phat trién cac loai vac xin
Parvovirus ndi dia, vira ¢6 chi phi hgp 1y, vira phu hop vt dac diém virus luu hanh tai
Viét Nam, qua d6 gop phan nang cao hidu qua phong bénh va cai thién niang suét sinh
san cua dan lon.

Céc nghién ctru hién tai & Viét Nam chu yéu tap trung vao viéc xac dinh ty 1& nhiém
qua phan trng PCR. Trén thé gi6i ciing chwa c6 cong trinh nghién ctru nao lién quan dén
phan 1ap cac chung Parvovirus tai Viét Nam. Cac nghién ctru vé phéan 14p va san xuét
véc xin tai Viét Nam van con bo ngé. Vi viy, can thiét phai c6 nhitng nghién ctru vé
phan 1ap va tuyén chon cic ching Parvovirus tai Viét Nam. Pidu nay s& gop phan cung
cip cac ching tiém ning cho san xuat vic xin phong bénh parvo. Vic xin van ludn cong
cu hitu hiéu nhit cho cong tac phong bénh trén ngudi va vat nudi. Viée san xuét véc xin
dua trén cac chung Iuu hanh tai Viét Nam s€ giup nang cao hi€u qua phong bénh. Nghién
clru san xudt vic xin trong nude s& giup chu dong ngudn cung vic xin ciing nhu ha gia
thanh so v&i vic xin ngoai nhap gitip ngudi néng dan dé dang tiép cin véi vic xin phong
bénh. Tir d6 ning cao hiéu qua phong chdng dich, gop phan quan trong vao su phét trién

bén virng ciia nganh chan nudi lon trong nudc.

31



Bang 1.6. Mt sb loai vic xin Parvovirus nhap khiu lwu hanh tai Viét Nam

Tén vic xin Hang Nude xuét sin DPon vi nhép khau
va phan phoi
ERYSENG® HIPRA Tay Nha Ban HIPRA Viét Nam
PARVO
PARVO — | Zoetis My Zoetis Viét Nam
FARROWSURE®B
PARVOSIN OL Bioveta Cong hoa Séc Duoc Phim Xanh —
GreenPharma
PARVOERYSIN Bioveta Cong hoa Séc Duoc Phim Xanh —
GreenPharma
PORCILIS ERY+ | MSD Ha Lan MSD Viét Nam
PARVO
SEPAR VAC QGreen cross Han Quéc Tigervet
PPV-VAC CAVAC Han Quéc Cong ty ¢ phan
(ChoongAng thuwong mai Thudc
Vaccine) thi y Hoang Kim

Tir tong quan nghién civu trén, dé tai di xdc dinh dwoc déi twong nghién civu,
dia diém va phwong phdp thwe hién nhw sau:

Bénh kho thai do PPV gy ra trén lon. Tac nhan giy bénh c6 kha ning ton tai lau
dai trong moi truong, 14y truyén nhanh va gay ra cac hiu qua ning né nhu chét phdi, say
thai, thai g6 hodc v sinh & lon nai. Trong bdi canh Viét Nam hién chua c6 véc xin ndi
dia, viéc phan lap va tuyén chon céac ching PPV ¢6 doc luc cao, on dinh di truyén va
kha ning sinh mién dich manh 1a co s& khoa hoc quan trong cho nghién ctru phat trién
véc xin phu hop véi diéu kién dich t& trong nudc. Do do, viéc lya chon ddi tuong nghién
ctru 13 cac ching PPV phan lap tir thuc dia 12 hoan toan hop 1y, vira dap tng nhu cau
thuc tién vira ddm bao tinh (g dung cao.

Céac dia diém nghién ctu dugc lya chon gém sau tinh: Thai Binh, Thanh Hoa, Binh
Pinh, Pik Lik, Pong Nai va Binh Duong — dai dién cho ba ving dia Iy Bic, Trung va
Nam. Céc dija phuong nay déu c6 quy mé chin nudi lon 16n, tap trung nhiéu trai giéng
va trang trai chan nuoi cong nghiép, chiém ty trong cao trong tong dan lon ca nude. Su
phan bd mau thu theo ving sinh thai khac nhau giup dam bao tinh dai dién, phan anh
dugc sy Iuu hanh cua PPV trong diéu kién tu nhién da dang, qua d6 nang cao kha nang
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tuyén chon dugc cac ching virus c6 dic tinh sinh hoc va di truyén phii hop cho nghién
clru san xudt vic xin.

Phuong phap nghién ctiru duoc xay dung trén co so ké thira cac cong trinh trong va
ngoai nude, dam bao tinh hé théng va kha ning tmg dung thuc tién. Cuy thé, ngudn giy
bénh duoc thu thap tir cic mau gan, phéi ctia bao thai chét luu hodc huyét thanh lon nac.
Sau khi x4c dinh mau duong tinh bang PCR, mau dugc loai b kha ning dong nhiém
voi cac virus CSFV, PRRSV, PCV2, ASF. Mau duong tinh don véi PPV dugc nuéi céy
trén dong té bao lién tuc PK-15 — dong té bao cam thu cao va duoc khuyén nghi sir dung
trong phan lap PPV.Cac mau phan 1ap tiép tuc dugc danh gid dac tinh sinh hoc. P& danh
gi4 tiém ning tmg dung vao san xuat vic xin, cac chung tiép tuc danh gia d6 6n dinh di
truyén qua 15 doi céy chuyén lién tiép, doc luc va tinh sinh mién dich. Pdc luc va tinh
sinh mién dich cta virus dugc xac dinh thong qua thi nghiém gay nhiém trén lon nai
mang thai va chudt lang. Céc chi tiéu ddnh gid gdm hiéu gia TCIDso, hiéu gia khang thé
HI va ELISA, kha ning bao ho phéi thai sau cong cuong doc, két hop véi kiém tra su
hién dién DNA virus bang PCR.

Nhu vay, viéc lya chon doi tuong nghién ctru 1a Parvovirus phan lap tai Viét Nam,
dia diém 1y miu dai dién cho ba vung sinh thai chinh va phuong phap két hop giira k§
thuat nuoi céy té bao, sinh hoc phan tr va thir nghiém thyc dia trén vat chu man cam la
hoan toan c6 co s& khoa hoc. Cach tiép can nay khong chi dam bao do tin ciy cua két
qua ma con giup xac dinh duge cac chung PPV ¢6 tiém ning cao nhét cho san xuit vic
xin phong bénh khé thai & lon, gop phan vao muc tiéu chu dong ngudn vic xin trong

nudc va phat trién chan nudi bén viing.
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CHUONG II
CO SO LY THUYET VA CAC PHUONG PHAP NGHIEN CUU

2.1. D6i twong nghién ciru

béi twong nghién curu 1a Parvovirus phan 1ap tir 6 tinh Thai Binh, Thanh Hoa, Binh
Dinh, Pik Lik, Dong Nai, Binh Duong — Viét Nam.

2.2. Phuong phap nghién ciru
2.2.1. Céch tiép cn cac ndi dung nghién ciru

Luén an duoc trién khai thuc hién theo so d6 nghién cuu téng quat thé hién trén

hinh 2.1.

l l l : .

Noi dung 1: J {Néi dung 2: Xéc dith Noi dung 3: Xac djmhw (Néi dung 4: Xac dinh | | Noi dung 5: Xic dith

Phan lap PPV trén lon type PPV méi quan hé di truyén | | dac tinh sinh hoc do 6n dinh, doc lyc,

i T tinh sinh mién dich
= Cac ching PPV
Thu mau Cac ching PPV Cac ching PPV phén lap
phan lap phén lap
| !

Xac dinh biéu do
Xac dinh mau dwong DNA DNA

Cac chung PPV
sau tuyén chon

T

l

Panh gia sir on

tinh v6i PPV Xac dinh hiéu gia dinh qua nhieu doi
Xac dinh mau di gen NS1, VP2
diéu kién phan lap Xac dinh diéu —

| Type cua cac Xiy dung cay kién’ nuoi cz‘iy . srgr :
" - chiing PPV phhe thich hop Panh gia t].!llh sinh
udi cay PPV trén I mien dich

l

& ba han 13
— iP — — Méi quan hé di ol T —
truyén ciia chc ddc tinh sinh hoo Dfmh Ete t{em S
Cac chung PPV ching PPV phén Iap cua cac chung PPV sw dl_mg £dc chw}g
phan lap ; phan lap PPV vao san xuat
1 vac xin
[ Tuyén chon ching thich hop d danh gia tiém ning cho sin xuét viic xin ]

Hinh 2.1. So dd nghién ciru tong quat
Céc ndi dung chinh cua luan an dugc trién khai cu thé nhu sau:

Noi dung 1: Dé tién hanh phan 1ap PPV, cic mau bénh phém dugc thu thap tir cac tinh
Thai Binh, Thanh Hoa, Binh Dinh, Dik Lik, Dong Nai, Binh Duong. Sau khi thu, cac
mau duoc tiép tuc xir Iy dé dung 1am nguyén liéu cho qua trinh nudi cdy virus hodc

tach chiét DNA. DNA cua tit ca cac mau duoc tién hanh phan tng PCR dé xac dinh
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mau duong tinh voi PPV (Lyoo va cong sy, 2001). Pong thoi, cac miu dwong tinh véi
PPV duoc kiém tra déng nhiém véi cac virus khac: Virus dich ta lon ¢ dién (CSFV),
Virus gay hoi ching rdi loan ho hip va sinh san trén lon (PRRSV), Virus circo type 2
(PCV2), Virus dich ta lon Chau Phi (ASF). Nhitng mau dwong tinh véi PPV nhung 4m
tinh véi cac virus trén duge sir dung dé tién hanh nudi cdy PPV. Két qua nudi cdy PPV
dugc danh gia thong qua sy xuét hién ctia bénh tich té bao va su tang sinh cua virus
trong mdi trudng nudi cdy bang phan tng Realtime-PCR. Céc chung virus ¢6 kha ning
phat trién trén té bao PK-15 duogc thu nhan, bao quan va xem nhu cac chung PPV phan
1ap thanh cong.

Noi dung 2: DNA ciia cic chung PPV phan lap duoc tach chiét va st dung 1am
khuon cho phan tng PCR nhiam xac dinh type cta cac ching PPV theo mo ta ciia Kim
va cong su (2022). Két qua xac dinh duoc type cia cac chung PPV phan 14p.

Noi dung 3: Cac ching PPV phan 1ap duoc xac dinh mdi quan hé di truyén dya
trén trinh tu gen NS1 va VP2. Gen NS1 va VP2 dugc khuéch dai bang phan tmg PCR.
Trinh tuy gen sau d6 dugc phan tich va xay dung cay pha h¢. Dt 1iéu cay pha hé gitp xac
dinh méi quan hé di truyén va muc do twong dong giita cac chung PPV phan 1ap vai cac
chung tham chiéu trén thé gi6i.

Noi dung 4: Cac chung nay PPV phan 1ap duoc danh gia vé cac dic tinh sinh hoc
bao gém: biéu d6 sinh trudng, hiéu gia TCIDso, diéu kién nudi cdy thich hop. Két qua
thu dugc cung cip co s¢ dit liéu quan trong vé kha ning nhan 1én va dic diém sinh
trudng cua tung chung PPV.

Noi dung 5: Trén co s& két qua ctia bon ndi dung nghién ctru trude, cac ching PPV
c¢6 hiéu gia TCIDso cao, sinh trudong 6n dinh va c¢6 mdi quan hé di truyén gan voi cac
chung dang dugc st dung trong nghién ctru san xuat vic xin dugc lya chon dé danh gia
tiém ning trng dung trong san xuét vic xin PPV. Cac chung duoc danh gia vé d6 6n dinh
di tmyén va dac tinh sinh hoc qua nhiéu doi, xac dinh doc luc va kha ning sinh mién
dich. Nhitng ching dap tng day di cac tiéu chi vé tinh on dinh, doc luc cao va kha ning
kich thich dap ung mién dich manh duoc xac dinh 1a cac ching PPV tiém nang cho

nghién ctru phat trién vac xin phong bénh do Parvovirus giy ra & lon.

35



Céc két qua nay khong chi tao nén tang khoa hoc cho viéc hiéu rd dic diém sinh
hoc va di truyén cua cac chiung PPV luu hanh tai Viét Nam, ma con la co so dir li¢u
quan trong phuc vu cho viéc tuyén chon cac chung PPV tiém ning cho nghién ctru phat
trién véc xin PPV an toan va hiéu qua.

2.2.2. Phan 1ap Parvovirus gay bénh kho thai trén lgn
2.2.2.1. Thu miu va xir Iy miu

Céac mau bénh pham dugc thu thap tir 6 tinh: Thanh Hoa, Thai Binh, Pk Lk,
Binh Pinh, Pong Nai, Binh Duong. Pé dam bao thu duoc mau duong tinh, s6 luong
mau tbi thiéu can l1ay dugc xac dinh theo cong thire tinh s dong vat can 1dy mau dé phat
hién tac nhan gay bénh trong diéu kién nhi®m ty nhién, duoc huéng dan tai Thong tu sb
07/2016/TT-BNNPTNT vé “Quy dinh phong, chéng dich bénh dong vat trén can”, cu

thé nhu sau:

n: S6 mau can ldy
1 g
—~ d —1. pl: Xac suit dé phat hién dugc bénh (0,95)
=[1-(1-p)? ] x[N ——— q S A
n [ ( p ) ] [N 2 ] N: Tong dan vat nudi
d: S6 dong vat mic bénh (d=N x p2), p2: Ty
1¢ nhiém bénh du doan (%)

Theo céac nghién ciru trude day, ty 1é nhiém Parvovirus lon (PPV) tai Viét Nam
dugc ghi nhan thap nhét x4p xi 10%. Ap dung cong thirc trén, sé miu tdi thiéu can thu

duoc tinh nhu sau:

Tong dan SO lugng miu can lay

10 10
100 25
1000 29
5000 29
10000 29
o0 29

Mau dugc thu tai cac huyén co téng dan lon trén 1.000 con, bao gém:
e Tinh Binh Dinh: huyén Phu M¥, Phu Cat;
e Tinh Thai Binh: huyén Pong Hung, Kién Xuong;
e Tinh Thanh Hoéa: huyén Tri€éu Son, Tho Xuan;
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e Tinh Pik Lik: huyén Ea Kar, M’Drik;
e Tinh Pong Nai: huyén Vinh Ctru, Long Thanh;
e Tinh Binh Duwong: huyén Di An, Bén Cat.

Moi huyén thu tdi thiéu 29 mau tir cac trang trai hodc hd chan nuéi cé biéu hién
giam ty 1¢ sinh san hodc c6 tién sir nhiém Parvovirus dua trén thong tin thong ké tir cc
Chi cuc Thu y dia phuong.

Quy trinh ldy miu tudn theo “Quy chuin ky thuit quc gia QCVN 01-
83:2011/BNNPTNT: bénh dong vat — yéu cau chung lay mau bénh pham, bao quan va
van chuyén”.

Péi véi lon ndi: Mau mau duge léy tir vinh tinh mach c6 lon bﬁng bom tiém vo
trung, thé tich tir 2 - 3mL. Mau dugc dé dong ty nhién trong 30 phit — 1 gid, tach bod
phan méau dong, thu lai phan huyét thanh

Doi véi bao thai: Bao thai say duoc thu trong tai sach va bao quan -20°C.

Céac mau dugc van chuyén trong thung lanh c6 da kho vé Phan vién Tha y mién
Trung trong vong 24 gid sau khi thu thap. Tai Phan vién Thu y mién Trung, cic mau
duoc tiép tuc xtr Iy nhu sau:

Doi véi mau huyét thanh: Huyét thanh duoc ly tim 3000 vong/phit trong vong
10 phut dé loai bo toan bod héng cau con 1an trong mau, phém dich nbi duoc thu lai va
bdo quan & - 20°C (Tuck va cong su, 2009).

Doi v&i mdu bao thai: Tién hanh md bao thai trong méi trudng vo trung; thu mau
gan, phdi. Cac mé nay dugc nghién trong chay cdi vo tring va pha thanh huyén dich
10% trong dung dich PBS. Mau huyén dich dugc ly tam 2.500 vong/phut, 10 phat &
4°C. Sau d6, thu dich ndi va bao quan & - 20°C (Nguyen va cong su, 2022).
2.2.2.2. Xac dinh miu dwong tinh v6i Parvovirus

Céac miu bénh pham dugc x4c dinh duong tinh v6i PPV thong qua phan tmg PCR
khuéch dai doan gen c6 kich thudc 330 bp thudc ving gen NS1. Poan gen ndy nim
trong khoang tir vi tri 1.453 dén 1.782 bp trén gen NS1 cta PPV, 1a ving c6 do bao
tdn cao giita cac ching PPV va duogc sir dung dé xac dinh mau duong tinh véi PPV

(Lyoo va cong sy, 2001).
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DNA virus dugc tach chiét tir cic mau bénh pham thong qua bo kit MagMAX
Viral Pathogen Kit (Thermo Fisher Scientific), cac budc thuc hién dugc mo ta trong
Phu luc 1.

DNA sau d6 dugc sir dung cho phan tmg PCR khuéch dai doan gen 330bp véi cap
mdi nhu sau (Lyoo va cong su, 2001):

PPVF: 5’-ATACAATTCTATTTCATGGGCCAGC-3’
PPVR: 5’-TATGTTCTGTTTCCTCGCATC-3’

M3u phan @mg PCR (25 pL) dugc chuin bj bao gom: 9 uL nuée (khong cod
nuclease) (Thermo Fisher Scientific); 12,5 uL dung dich 2X Taq PCR Master Mix
(Thermo Fisher Scientific); 0,5 L mdi moi dd duoc pha thanh dung dich 1am viéc véi
noéng do 10pM va 2,5 pL DNA mau (ndéng do tir 10-30ng/puL). Chuong trinh PCR dugc
thiét 1ap nhu sau: Giai doan khdi ddu véi 1 bude ¢ 94°C trong thoi gian 2 phut; sau do
1230 chu ky bao gom giai doan bién tinh & 94°C trong 45 gidy, giai doan gin moi & 55°C
trong 60 gidy, va giai doan kéo dai mach & 72°C trong 90 gidy; két thuc bang 1 chu ky
¢ 72°C trong 10 phut (Lyoo va cong su, 2001).

San pham khuéch dai duoc dién di trén gel agarose 1% c6 bod sung Ethidium
bromide sao cho ndng d6 cudi cung dat 0,5 pg/mL va dugc quan sat dudi tia UV bang
hé théng Gel Doc XR (Bio-Rad, My). Mau dugc xac dinh 1a duong tinh v6i PPV khi
xuat hién bang DNA dic trung c6 kich thudc 330 bp so voi thang chuan DNA.

2.2.2.3. Xac dinh miu dia diéu ki¢n nudi ciy

Dé tranh déng nhiém mau huyén dich hoac huyét thanh dugc chudn bi & trén
duoc xac dinh su c6 mit cta céc loai virus: Virus dich ta lon ¢d dién (CSFV), Virus
gdy hoi ching réi loan hd hip va sinh san trén lon (PRRSV), Virus circo type 2
(PCV2), Virus dich ta lgn Chau Phi (ASF).

Céc xét nghiém dugc thuc hién theo tiéu chuan Viét Nam:

e X¢ét nghiém PRRS theo TCVN 8400-21:2014: Phat hién PRRS bang phan ting

realtime RT-PCR v6i moi xudi: 5’-CCCAAGCTGATGACACCTTTG-3’; moi ngugc:
5-AATCCAGAGGCTCATCCTGGT-3>, miu do: HEX-CGCGTAGAACTG
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TGACAACAACGCTGA-BHQI. Chu trinh: 50 °C, 30 min; 95 °C, 15 min; 40 chu ky
(95 °C, 10 s va 60 °C, 50 s).

e Xét nghiém PCV theo TCVN 8400-36:2015: Phat hién PCV béng phan tng
realtime RT-PCR v&i moi xudi: 5’-TGGCCCGCAGTATTCTGATT-3’; mdi nguoc:
5’-CAGCTGGGACAGCAGTTGAG-3’; mau do: FAM-CCAGCAATCAGACCCC
GTTGGAATG-BBHQ. Chu trinh: 50 °C, 2 min; 95 °C, 2 min; 40 chu ky (95 °C, 10 s
va 60 °C, 40 s).

e X¢ét nghiém CSF theo TCVN 8400-47:2019: Phat hién CSF bang phan {ng
realtime RT-PCR v&i mdi xudi: 5’-ATGCCCAYAGTAGGACTAGCA-3’; mdi
nguoc: 5’-CTACTGACGACTGTCCTGTAC-3’; mau do: FAM-TGGCGAGCTC
CCTGGGTGGTCTAAGT-TAMRA. Chu trinh: 50 °C, 15 min; 95 °C, 2 min; 40 chu
ky (95 °C, 45 s va 60 °C, 45 s).

e X¢ét nghiém ASF theo TCVN 8400-41:2019: Phat hién CSF bang phan tng
realtime PCR véi modi xudi: 5-CTGCTCATGGTATCAATCTTATCGA-3’; mdi
nguogc: 5’-GATACCACAAGATCRGCCGT-3’; mau do: FAM-CCACGGGAGG
AATACCAACCCAGTG-TAMRA. Chu trinh: Chu trinh: 50 °C, 2 min; 95 °C, 2 min;
45 chu ky (95 °C, 15 s va 60 °C, 45 s).

Céc xét nghiém duoc thuc hién tai Phong Chan doan — Phan vién Tha y mién
Trung (Phong thir nghiém nganh Nong nghiép va Phat trién Nong thon dat tiéu chuin
ISO 17025).

M3u duong tinh don véi PPV va am tinh véi tit ca cac loai virus trén 13 mau du
diéu kién dé tién hanh nudi ciy trén dong té bao PK-15.
2.2.2.4. Nudi cdy PPV trén té bao PK-15

Viéc nudi cdy PPV dugc tién hanh trén t& bao PK-15 theo mé ta ctua Kim va cong su
(2022), so dd tom tit duoc trinh bay & hinh 2.2

Parvovirus dugc nudi cdy trén té bao PK-15, sir dung méi trudng E-MEM c6 bo sung
5% FBS va 1% Penicillin - Streptomycin & 37°C, 5% CO2 (Quy trinh nudi cdy chi tiét
duoc trinh bay tai Phu luc 2). Sy phat trién cua té bao duoc quan sat hing ngay dudi

kinh hién vi soi ngugc (Leica Dmil) v6i d6 phong dai 10X. Sy nhan 1én ctiia PPV trong
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té bao PK-15 dugc xac dinh thong qua quan sat cac bién doi hinh thai dic trung cua
bénh tich té bao va bang phan tmg Realtime PCR.

Céac dic diém bénh tich t& bao dién hinh bao gém: su tao hat va bién dang té bao,
hinh thanh thé vui trong nhén, sy ¢6 dic nhidm sac thé va pha vo mang té bao, dan dén

hinh thanh cac khoang tréng rd rét trén bé mit 16p té bao (Zhang va cong su, 2015).

MaAu huyét thanh hodc bénh pham Nuo6i cay te€ bao PK15

X1y mau

Y
Gaéy nhiém virus lan 1

'

Theo déi va ghi nhan bénh tich té bao hang ngay trong 5-7 ngay

¢

Thu dich virus

!

Géy nhiém virus lan 2

'

Gay nhiém virus lan 3

/\.

Ghi nhan ket qua quan sat CPE Realtime-PCR

¢ '

Ghi nhan két qua phan lap dwgc

Hinh 2.2. So' dd nudi ciy PPV trén té bao PK-15

Sau 7 ngay nudi cdy, 1 mL dich nudi cay dugc thu dé tach chiét DNA virus. Mau
DNA dugc str dung cho phan ting Realtime PCR theo md ta ciia Miao va cong su (2009),
v6i cap moi dic hiéu cho gen NS1:

NS1-F: 5>~ AGCCAAAAATGCAAACCCCAATA-3’,
NSI1-R: 5’-CTCCACGGCTCCAAGGCTAAAG-3’

Thanh phan phan Gng bao gém: 10 pL SYBR Green Mastermix, 8 pL nudc khong
chira nuclease, 0,5 pL mdi mdi da duge pha thanh dung dich 1am viéc véi nong d6 10uM
va 1 pL DNA méu (ndng d6 tir 10-30ng/pL). Quy trinh realtime-PCR bao gom giai doan
bién tinh & 95°C trong 10 gidy; tiép theo 1a 35 chu ky (95°C trong 5 gidy, 55°C trong 20
gidy), két thic bang budc ting nhiét tir 70°C dén 95°C dé ghi nhan tin hiéu huynh quang
dac trung (Miao va cong su, 2009).
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S6 lugng ban sao virus dugc xac dinh dya trén duong chuin xac dinh mbi tuong quan
gitra gia tri Ct va sb lugng ban sao DNA virus. Quy trinh xay dung dudng chuin duogc
trinh bay chi tiét tai Phy luc 3.

Két qua phan lap PPV dugc danh gia tong hop dua trén biéu hién bénh tich té bao
dic trung va sb lwong ban sao virus thu duge qua phén tich Realtime PCR.
2.2.3. Xac dinh cac type cia Parvovirus

Céc chung PPV da phan 1ap thanh cong duoc tién hanh dinh type bang bang phan
g PCR str dung cac cap moi dic hiéu riéng cho timg type, theo mé ta cia Kim va cong
sur (2022). Trinh ty mdi va kich thudc san pham khuéch dai duoc trinh bay chi tiét trong
Bang 2.1.

Bang 2.1. Trinh ty cac cip mdi dinh type Parvovirus

Type | Tén mdi | Trinh tw (5-3%) Kich | Gen | Chiing tham | Vi tri mdi
PPV thudce | dich | chiéu trén  gen
san dich
pham
(bp)
PPVI-mF | AGTTAGAATAGGATGCGAGGAA 1761-1782
PPV1 163 NSI1 NC 001718
PPVI-mR | TGCTTGGTAACCTTTCTTTACC 1923-1902
PPV2-mF | GCGTGCTCAAGCTGTACC 195-212
PPV2 286 | NSI | NC 025965
PPV2-mR | CTCACTGCGAGATGAAGG 480-463
PPV3-mF | GCTGATAGGTTGATGAATAAGGAG 2990-3013
PPV3 498 VP KY586143
PPV3-mR | CCGCATACCCATAACAGG 3487-3470
PPV4-mF CTGAGACTGAATTCATCCCTG 2347-2367
PPV4 592 | ORF3 | GU938965
PPV4-mR ATCAGAATCATGTATGGTCTGC 2938-2917
PPV5-mF | AACCGAGTTAAGAACTTTACCG 2773-2793
PPV5 945 VP JX896322
PPV5-mR | ACCCAAGTCAGGAGTTCG 3941-3924
PPV6-mF GTGATAATGATGTGACTACGGAG 958-980
PPV6 396 | NSI | MG345036
PPV6-mR | CAGCAGTATGTGCAATAGCA 1353-1334
PPV7-mF | AGGAAATGGAACATCCAGG 505-523
PPV7 802 NSI1 NC 040562
PPV7-mR | TTATCTTTCGTGGCGTCC 1306-1289

(Kim va cong su, 2022)

Dung dich phan tmg PCR (25 pL) dugc chuan bi riéng cho timg type bao gom:

9uL nudce (khong c6 nuclease) (Thermo Fisher Scientific); 12,5 pL dung dich 2X Taq
PCR Master Mix (Thermo Fisher Scientific); 0,5 L mdi xuéi va 0,5 pL mdi nguoc (da
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duoc pha thanh dung dich 1am viéc v6i ndng d6 10uM) va 2,5 pL DNA méu (ndng do
tir 10-30ng/puL). Chuong trinh PCR dugc thiét 14p voi cac bude sau: 1 bude ¢ 94°C trong
1 phut dé khoi dong; sau d6 1a 35 vong lip bao gdm: 94°C trong 30 gidy, 60°C trong 30
gidy, va 72°C trong 60 gidy; cudi cung 1a 1 bude & 72°C trong 10 phit dé két thuc phan
mg. San pham khuéch dai duoc dién di trén gel agarose 1% c6 bd sung Ethidium
bromide sao cho ndng d6 cudi cung dat 0,5 pg/mL va dugc quan sat dudi tia UV bang
hé théng Gel Doc XR (Bio-Rad, M¥).
2.2.4. Xac dinh méi quan h¢ di truyén ciia cac chiing Parvovirus

Trong nghién ciru nay, hai gen NS1 va VP2 duoc lya chon 1am co s¢ dé phan tich
moi quan hé di truyén giita cac chung Parvovirus lon (PPV) phan 1ap duoc. Gen NS1 1a
ving c6 muc do bao ton cao, thuong duge sir dung dé xac dinh ngudn gbe va phan nhom
di truyén cta virus. Trong khi d6, gen VP2 mi héa cho protein vo capsid chinh, dong
vai trd quan trong trong tinh khang nguyén va kha ning xam nhiém té bao vat chi; cac
bién d6i trong ving gen ndy co thé anh hudng dang ké dén doc luc va tinh sinh mién
dich cua virus.

* Phan tich gen NS1

Doan gen NS1 ¢6 chiéu dai 330 bp duoc khuéch dai bang phan tng PCR véi cip
mdi dic hiéu theo mé ta ciia Lyoo va cong sy (2001):

PPVF: 5’-ATACAATTCTATTTCATGGGCCAGC-3’
PPVR: 5’-TATGTTCTGTTTCCTCGCATC-3’

San pham PCR dugc kiém tra bang dién di gel agarose 1% va giri giai trinh tu tai
Cong ty First Base (Singapore). Trinh ty nucleotide thu duoc dugc phan tich bang cong
cu Nucleotide BLAST trén co s¢ dir liéu Ngan hang gen (GenBank) NCBI. Hai trinh tu
ctia cac mau PPV trong nghién ctru ndy duoc so sanh voi 12 trinh tu gen cac chung PPV
truy xuét tir GenBank, trong d6 ching Kresse-U44978 1a chung véc xin tham chiéu. Cac
trinh tu duoc can chinh bé“mg ClustalW trong MEGAG6, sau doé dugc kiém tra va chinh
stra thu cong dé loai bo vi tri can chinh khong tin cay. Cay pha hé duge xay dung theo
phuong phap két nbi lién ké (Neighbour-Joining) (Saitou & Nei, 1987), str dung md
hinh tién hoa Kimura 2-parameter (K2P). Khoang trng (gaps) dugc xtr Iy bang phuwong
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phép pairwise deletion. P tin cdy ciia mbi quan hé phan nhanh dwoc danh gia bang
phan tich bootstrap v6i 1000 1an lip (Felsenstein, 1985).
* Phan tich gen VP2

Doan gen VP2 c6 chiéu dai khoang 1,7 kb duoc khuéch dai bang phan tmg PCR
str dung cdp moi theo mo ta ciia Xu va cong su (2013):

VP2F: 5’-CGAGGATCCATGAGTGAAAAT-3’ (c6 gin vi tri enzyme cat han ché
BamHI)

VP2R: 5’-GCTGTCGACCTAGTATAATTTTCTT-3 (¢6 gin vi tri enzyme cat han ché
Sall)

San phém PCR duoc tinh sach va gén vao vector tao dong pGEM-T tai vi tri
enzyme cit han ché BamHI, Sall. Vector chira doan gene VP2 sau d6 dugc giai trinh tu
bang mdi T7, SP6 cua vector tai Cong ty First Base (Singapore). Céc trinh ty gen VP2
thu dugc dugce phén tich bang Nucleotide BLAST trén co s& dit liéu Ngan hang gen
(GenBank) NCBI. Sau trinh tu VP2 ctia cdc mau PPV trong nghién ctru nay duoc so
sanh v&i 23 trinh ty VP2 tir cac ching PPV dai dién cho bay nhém PPV (PPV1-PPV7)
trén GenBank, trong d6 ching Kresse-U44978 1a chung vic xin tham chiéu. Cac trinh
tu duoc can chinh béng ClustalW trong MEGAG6, sau d6 duoc kiém tra va chinh sira thu
cong dé loai bo vi tri can chinh khong tin cdy. Cay pha hé dugc xay dung theo phuong
phap két ndi lién ké (Neighbour-Joining) (Saitou & Nei, 1987), sir dung md hinh tién
héa Kimura 2-parameter (K2P). Khoang trong (gaps) dugc xir 1y bang phuong phap
pairwise deletion. D9 tin cay ctia mdi quan hé phan nhanh duoc dénh gia bang phén tich
bootstrap véi 1000 1an lip (Felsenstein, 1985).

2.2.5. Xac dinh dac tinh sinh hoc cua PPV

* Xac dinh biéu dé sinh truwéng

Chung virus dugc gy nhiém 1én t& bao PK-15 v6i MOI = 0,01. Qua trinh nuoi
cdy duogc tién hanh trong méi truong E-MEM bo sung 5% FBS va 1% Penicillin —
Streptomycin tai nhiét do 37°C, 5% COa..

Sau khi gdy nhiém, 200 uL dich nuéi duoc thu thap dinh ky sau mdi 24 gid trong
sudt 7 ngay. O mdi thoi diém, mau dugc ly tm loai bo manh té bao va bao quan ¢ —
80°C cho dén khi phan tich. S6 lugng ban sao virus tai tung thoi diém duoc xac dinh
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bang phan tmg Real-time PCR theo mo ta ciia Miao va cong sy (2009). Thi nghiém dugc

13p lai 3 lan.

* X4c dinh hiéu gid TCIDso

Pha loang

4
¥ \ virus N

a__—~ ‘> » v » y ";

—_— o~ ¥

Té bao Pia 96 giéng

(2 x10*té bao/giéng) Cho virus vao 100uVgiéng Quan sat CPE

Mbi d6 pha loang 10 giéng

Hinh 2.3. Quy trinh xac dinh TCIDso
Quy trinh xac dinh TCIDso dugc thuc hién nhu so dd hinh 2.3, thi nghiém duogc

lap lai 3 14n, cac budc thyuc hién chi tiét duoc mo ta nhu sau:

Bu6c 1. Chudn bj té bao: Té bao PK-15 dugc nudi trong binh T25 cho dén khi dat
mat d6 80-90% dién tich bé mat binh nudi cdy.

Buée 2: Cdy té bao: Chuyén té bao sang dia 96 giéng véi mat do 2,0 x 10* té
bao/giéng, nudi ciy tai 37°C, 5% CO: trong 24 gio.

Buwée 3: Pha lodng virus: Mau virus duoc pha lodng thap phan (theo co s 10)
trong moi truong E-MEM.

Buéc 4: Gay nhiém: Mdi ndng d6 virus pha lodng duoc nho 100 pL/giéng 1én té
bao va 1 trong 1 gior & 37°C dé virus bam dinh. Mdi d6 pha lodng dugc bé tri 10 giéng
1ap lai.

Buwée 5: Bé sung moi trieong: Sau thoi gian u, bd sung 100 pL/giéng méi truong
E-MEM c6 chira 5% FBS va 1% Penicillin—Streptomycin (mdi truong duoc 1am am &
37°C trudce khi stir dung).

Buorc 6: Theo doi va ghi nhdn két qua: Céc dia nudi dugc dat trong tu t 37°C, 5%
CO: va dugc quan sat hang ngay trong 7 ngdy sau gay nhiém dé ghi nhan CPE.

Hiéu gia TCIDso dugc tinh toan theo cong thirc ciia Reed — Muench (1938):

Log(TCIDso) = log(d6 pha lodng thap nhat ma quan sat dugc trén 50% hiéu tng té
bao) + (-PD) x Log hé so pha lodng

Trong do:

(Ty 1& nhiém trén 50% — 50)
(Ty 1& nhiém trén 50% — Ty 1& nhiém dwdi 50%)
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* Xac dinh diéu kién nudi cdy thich hep

Pé xac dinh diéu kién nudi céy thich hop cho sy nhan 1én cua Parvovirus, virus
duoc giy nhidm 1én dong té bao PK-15 véi MOI 14 0,01. Qua trinh nudi ciy duogc thuc
hién lién tuc trong 7 ngay dudi cac t6 hop diéu kién vé nhiét d6 va ty 1 bd sung FBS
duoc trinh bay trong Bang 2.2. Mdi 24 gid sau gay nhidém, 200 L dich nuéi ciy duoc
thu thap, ly tim dé loai bd manh té bao, sau d6 tach chiét DNA va xéac dinh sb luong
ban sao virus bang phan tmg Real-time PCR (Miao va cong su, 2009). Két qua dugc
biéu dién dudi dang s6 lugng ban sao virus theo thoi gian nham danh gia kha ning nhan
1én cua virus trong ting diéu kién nuéi cdy khac nhau. Thi nghiém duoc lip lai 3 lan.

Bang 2.2. Thiét ké thi nghiém xac dinh diéu kién nudi ciy thich hop véi PPV

Piéu kién c¢b dinh Piéu kién cin khio sat

Nhiét do % FBS
- Moi truong E-MEM, té bao PK-15 2% FBS
- Ty 1& gy nhiém MOI (Multiplicity of 33°C 3% FBS
infection — s6 luong virus gdy nhiém/sé 5% FBS
luong té bao) = 0,01 2% FBS
- 1% Penicillin — Streptomycin 37°C 3% FBS
- 5% CO2 5% FBS
- Thoi gian nudi cay 7 ngay. Sau mdi 24 2% FBS
gio nudi cdy, 200puL dung dich virus 390C 3% FBS
duge thu mau. 500 FBS

2.2.6. Danh gia tiem nang sir dung PPV vao nghién ciru sdn xuat vac xin

2.2.6.1. Xac dinh sw 6n dinh vé diic tinh sinh hoc va di truyén cia PPV
* Xac dinh sw 6n dinh vé dic tinh sinh hoc

Dé danh gia kha ning duy tri dic tinh sinh hoc qua nhiéu doi cdy chuyén, miu
virus duoc céy chuyén lién tuc 15 doi trén dong té bao PK-15. Tai cac doi P1, P5, P10
va P15, virus duogc thu thip va danh gia cac chi tidu: biéu do sinh truéng, hiéu gia

TCIDso, va bénh tich té bao.
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Xac dinh biéu d6 sinh trudong: Ching virus dugce gay nhiém 1én té bao PK-15 véi
MOI = 0,01. Qua trinh nuéi cay duogc thyuc hién trong méi trudng E-MEM c6 bd sung
5% FBS va 1% Penicillin—Streptomycin, duy tri & 37°C, 5% CO.. Mau virus dugc thu
thap sau mdi 24 gid trong 7 ngay lién tiép. Tai mdi thoi diém, sb lugng ban sao virus
duoc dinh lwong bang phan g Real-time PCR theo mé ta ciia Miao va cong sy (2009).
Phan ung Real-time PCR duoc lap lai 3 lan. Dt liéu thu duoc dugce sir dung dé xay dung
biéu d6 sinh trudng cia virus qua cac doi ciy.

Xéc dinh hi¢u gia TCIDso dugc xac dinh theo phuong phap ciia Reed — Muench
(1938). Thi nghiém dugc 13p lai 3 1an. Két qua dugc biéu dién bang logTCIDso/ImL

Quan sat bénh tich té bao: Parvovirus dugc gay nhiém 1én té bao PK-15 vi MOI
=0,01. Virus dugc nudi trong méi truong E-MEM bb sung 5% FBS va 1% Penicillin —
Streptomycin tai nhiét d6 37°C, 5% CO, . Hang ngdy, hinh thai té bao duoc quan sat
duéi kinh hién vi soi ngugc (Leica Dmil) véi do phong dai 10X dé ghi nhan cac bién
ddi dac trung cho hi¢u ting gy bénh cuia virus, bao gém: hién tugng tao hat, bién dang
té bao, hinh thanh thé vii nhan, c¢6 tu nhidm sic thé va pha v& cau trac té bao.

* X4c dinh sy 6n dinh vé di truyén

Pé danh gia su 6n dinh di truyén qua cac doi nudi cdy, mau virus dugc lay tai cac
doi P1, P5, P10 va P15 tién hanh phan tich trinh tu gen NS1 va VP2.

Gen NS1 kich thudc 330bp duge khuéch dai bang phan tmg PCR sir dung cap moi
theo mo ta cia Lyoo va cong sy (2001), trong khi gen VP2 kich thuéce 1,7kb dugc nhan
1én v6i cap mdi cua Xu va cong su (2013).

San phim PCR duogc tinh sach va gui giai trinh ty tai Céng ty First Base
(Singapore). Trinh tu nucleotide thu duoc duoc xtr Iy va phan tich bang phan mém
BioEdit (phién ban 7.2.5). Céc trinh tw gen NS1 va VP2 qua cac doi nudi cay dugc so
sanh bang cong cu Clustal W dé xac dinh cac bién ddi co thé xay ra trong qua trinh nhan
1én lién tiép.
2.2.6.2. Panh gia doc luc

Phuong phap xac dinh ddc luc cta virus Parvovirus dugc thyc hién dya trén mo ta

cua Zeeuw va cong su, 2007:
Dong vt thi nghiém:
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Loai: Lon nai hau bi (Landrace x Yorkshire)

S6 lugng: 09 con

Tudi: 7-8 thang

Khéi luong: 95-105 kg

Tinh trang: Am tinh v&i khang thé PPV xac dinh bang ELISA (Phu luc 4).

Diéu kién nuoi dudng: tai co s¢ chan nuoi dat tiéu chuin GLP thudc Phan vién
Tha y mién Trung.
Thiét ké thi nghi¢m:

Lon duoc chia thanh 3 nhom, 3 con/1 nhom

Nhém 1: Gay nhiém ching TX7 (4 mL, gdm 2 mL tiém bép + 2 mL nho mii,dung
dich virus sir dung c6 hi€¢u gid 6,0 logTCIDso/mL.

Nhém 2: Gay nhiém chung VC5 (4 mL, gébm 2 mL tiém bip + 2 mL nho miii, dung
dich virus sir dung c6 hiéu gia 6,0 logTCIDso/mL.

Nhom 3: Tiém PuBS (d6i ching).

DPong vét dugc quan sat hing ngdy trong sudt thoi gian thi nghiém: thé trang, in
uéng, van dong, than nhiét va khdi luong.
Ddnh gid két qui:

Céac mau huyét thanh duoc thu vao ngay 0, 7, 14, 21 va 49 sau gdy nhiém dé xac
dinh hiéu gia khang thé bang phan tng HI (Phu luc 4). Phan tung HI dugc lap lai 3 1an.

Vao ngay thir 90 cia thai ky, lon duge giét mod nhan dao, thu da con dé kiém tra
hinh théi, bénh tich thai va xac dinh sy c6 mat ciia PPV trong mé bao thai bang phan
ung Realtime-PCR (Miao va cong su, 2009).
2.2.6.3. Panh gia kha niing sinh mién dich
* Quy trinh chuin bi vic xin Parvovirus:
- Téng sinh virus: Parvovirus dugc nuéi ciy trén té bao PK-15, E-MEM c6 b sung 10%
FBS va 1% Penicillin - Streptomycin ¢ 37°C, 5% CO2 cho dén khi dat mat do 80-90%
dién tich bé mat binh nu6i céy.
- Bdt hoat virus: Parvovirus duoc bat hoat béng SmM Binary ethyllenimine, & 37°C,
trong 48 gio, sau d6 duoc trung hoa bang 0,2mM sodium thiosulphate, & 4°C qua dém.
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- Phéi trén vac xin: Mdi liéu 2mL c6 chira: 6,0 logTCIDso/ImL Parvovirus da bat hoat
phéi tron voi 20% chit bd trg Aluminum hydroxide. Vic xin dugc kiém tra vo trung va
xé4c nhan bat hoat hoan toan trudc khi sir dung bang cdy kiém tra trén PK-15, 7-10 ngay,
khong quan sat thay CPE.
* Panh gia kha niing sinh mién dich trén dong vat thay thé

Phuong phap xéac dinh tinh sinh mién dich trén chudt lang dugc thuc hién nhu mo
ta cua Ma va cong sy, 2011
Dong vt thi nghiém:

Loai: Chudt lang

S6 luong: 15 con

Khéi luong: 300g

Tinh trang: Am tinh v&i khang thé PPV xac dinh bang HI (Phu lyc 4).

Diéu kién nuoi dudng: tai co s¢ chan nuoi dat tiéu chuin GLP thudc Phan vién
Tha y mién Trung.
Thiét ké thi nghi¢m:

Thiét ké thi nghiém dugc mé ta chi tiét trong Bang 2.3. Trong qua trinh thi

nghiém, dong vat dugc theo doi thé trang, van dong, an uéng, khéi luong. Két qua

danh gia bang HI duoc 1ap lai 3 lan.

Bang 2.3. Thiét ké thi nghi¢m xac dinh tinh sinh mién dich trén chudt lang

bon S6 | Dung lwl;‘lf“_ Lich | Thoi | Chi tiéu
A g Nhém | lwong dich * g o diém danh
vat (con) tiém duong tiem 1y mau ia
tiém y 8
n , Vic xin | 0,5 mL
Eﬁuot Nhlom 5| VCsbat|(1/4  lidw, 0.7, 14
~ g hoat tiém bap 2 mui | ngay sau
1(;13"00 g), T L cach mui 1; 0,
o | Nnom | }’;‘;7 e 01’? e I nhau 21| 7,14,21 | HI
mant, 2 at (.A ;1eu), ngay ngay sau
khong co hoat tiém bap g
khan X mul
ang Nhém PBS d6i | 0,5 mL,
thé PPV 5 , -
3 chung | tiém bap
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* Panh gia kha ning sinh mién dich trén lon
Kha nang sinh mién dich cua 02 chung Parvovirus duoc danh gia trén lon nai

dugc thuc hién nhu mo ta Foerster va cong sy, 2016 va Tiéu chuin quéc gia TCVN
8685-45:2024 vé Quy trinh kiém nghiém vic xin - Phan 45: Vic xin v6 hoat phong bénh
Parvo ¢ lon nai.
Dong vt thi nghiém:

Loai: Lon nai hau bi (Landrace x Yorkshire)

S6 lugng: 09 con

Tudi: 7-8 thang

Khéi luong: 95-105 kg

Tinh trang: Am tinh véi khang thé PPV xac dinh bang ELISA (Phu luc 4).

bicu kién nudi dudng: tai co s¢ chan nuoi dat tiéu chuan GLP thudc Phan vién

Tha y mién Trung.

Thiét ké thi nghi¢m:

Thiét ké thi nghiém xé4c dinh tinh sinh mién dich trén lon nai bang phuong phap

huyét thanh hoc duoc thé hién trong Bang 2.4.

Bang 2.4. Thiét ké thi nghiém xac dinh tinh sinh mién dich trén lgn nai bang

phuong phap huyét thanh hoc

i L.}\

Do sé Dung lm::“ Licn | Thoi | Chiticu
M8 | Nhém | lwgng | dich ng 8 diém | danh
vat (con) tiém duong tiem 1y mau ia

tiém y g
. Vic xin |2 Mii 1:]0, 7, 14
Lon nai , £ A . \
A ~ | Nhom 1 3 VCS5 bat | mL/li€u, | ngay 35 | ngay
hau bi, N ; .

i hoat tiém bap | trudc sau mii
khOe . Ko 1_ O 7
manh Vic xin | 2 phoi > O
kl{ang Nhoém 2 3 TX7 bat @L/lié}l, giong; 14,\ 21 ELISA
6 hoat tiém bap | Mii  2: | ngay
Kha 21 ngé,y sau miui

ang A .
thé ppy | Nhom 3 3 |PBS dorf2 b fsau tiem |2

¢ chung tiémbap | 15
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Thiét ké thi nghiém x4c dinh kha ning sinh mién dich bang phuong phép cong

cudng doc dugc thé hién chi tiét trong Bang 2.5. Trong qua trinh thi nghiém, dong vat

dugc theo doi thé trang, van dong, an uéng, khoi luong. Két qua danh gia bﬁng HI,

ELISA duoc lip lai 3 lan.

Bang 2.5. Thiét ké thi nghiém xac dinh tinh sinh mién dich trén lgn nai biang

phuwong phap cong cuwong doc trén lgn nai

Thoi
) . 1 . . R A Duwong | Thoi
So X ly truwée | diém Liéu . .z A
. " \ A ] cong diém Chi tiéu
Nhom | lwgng | cong cuwong | cong virus . 2 ) ..
(con) doc cuong | (TCIDso) cuong mo danh gia
; one *) | dc | kham
doc
Tiém véc xin
VC5  bit
hoat (2 mL
Nhom ,?a (5 b
) 3 tiém bap, 2
miii:  ngay
VC5
( ) -35 va —14
tr}i(’yc phoi 2 % 6.0 S6 luong bao
i0n g : X
£ g), logTCIDso thai = chét,
Tiém vac xin /1mL 2 mL bénh tich trén
TX7 bathoat . chung nho . bao thai, su
. .. | Ngay - Ngay L1sa
Nhom (2 mL, tiém 40 thai VC5+2x |mii + 90 thai xuat hién PPV
2 3 bip, 2 mii: < 16,0 2 mL o | trong bao thai
(TX7) ngdy —35 va | > logTCIDso | tigm | > bing phuong
-14  trudc /ImL bép cb phap
phéi gibng) chung realtime-PCR
X7
Tiém PBS
vo trung (2
Nhom mL, tiém
3 P6i| 3 |bip, 2 lan:
ching) ngay —35 va
—14  trudc
phdi gidng)
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2.3. Phwong phap xir 1y sb liéu
Céc dir liéu thu duoc trong nghién ctru duoc xtr Iy va phan tich thong ké bang phan
mém Minitab 18:

e Ty 1€ duong tinh v&i Parvovirus gitta cac nhom hodc cac dia diém duoc so sanh
bang kiém dinh Chi-square (32 test) nham xac dinh sy khac biét c6 ¥ nghia thong ké.

e Céc dit liéu dinh luong bao gdm hiéu qua nudi cay, hiéu gia TCIDso, hiéu gia khang
thé HI va ELISA dugc phan tich bang mo hinh tuyén tinh téng quat (General Linear
Model — GLM) dé d4nh gia anh hudng cua cac yéu td thi nghiém va xac dinh sy khac
biét gitta cAc nhom.

e Khi phat hién su sai khac c6 ¥ nghia trong mé hinh, kiém dinh so sanh trung binh
Tukey dugc st dung dé phan biét cac nhom co sai khac thdng ké & mire p < 0,05.

e Cic gia tri dugc trinh bay dudi dang trung binh =+ sai s6 chuan (Mean + SD).

2.4. Y dirc dong vat

Nghién ctru ndy 1a mot phan cia dé tai: “Nghién ciru ché tao vac xin nhi gia vo
hoat phong bénh khé thai do Parvovirus va dong ddu do vi khudn Erysipelothrix
rhusiopathiae giy ra & lon” (D¢ tai theo dat hang ctia B Nong nghiép va Mai truong).
Céc nghién ctru trén dong vat cua dé tai da dwgc chap thuin boi hoi ddng y dirc dong
vat truong Pai hoc Nong Lam Tp. HO Chi Minh theo gidy chirng nhéan sé NLU-230313
cip ngay 24/05/2023 (Phu luc 18)
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3.1. Két qué nghién ciru

3.1.1. Phan lap Parvovirus

3.1.1.1 Xac dinh miu dwong tinh véi Parvovirus

CHUONG III

KET QUA NGHIEN CUU VA THAO LUAN

Trong nghién ctru ndy, tong s6 392 mau bénh phadm duoc thu thap tir sau tinh dai

dién cho cac vung dia ly khac nhau cta Viét Nam, bao gém Thai Binh, Thanh Hoa,

Binh Pinh, Pik Lik, Dong Nai va Binh Duong. T4p mau gdm 360 mau huyét thanh

va 32 mau bao thai (Bang 3.1). Céac dia phuong duoc lya chon dua trén quy mo chin

nudi lon 16n va tinh dai dién cho cac vung sinh thai nong nghié¢p ddc trung ctia ca nudce

(theo Bang 1.4)

Bang 3.1. Két qua xac dinh miu dwong tinh véi PPV

MAiu thu dwge Dwong tinh véi PPV

Tinh | Huyét | Bao | Tong | Huyét | Ty1¢ | Bao | Tyl¢ | Tong | Ty 1¢

thanh | thai | so0 thanh | (o) thai (%) ) (%)
Thai 60 0 60 5/60 8,33 0 5/60 8,33
Binh
Thanh 60 3 63 3/60 5 0/3 0 3/63 4,76
Hoa
Binh 60 0 60 4/60 6,67 0 4/60 6,67
Pinh
Dg“ik 60 9 69 5/60 8,33 1/9 11,11 | 6/69 8,70
Lak
Pong 60 10 70 5/60 8,33 2/10 20 7/70 10
Nai
Binh 60 10 70 7/60 | 11,67 | 0/10 0 7/70 10
Duong
Tong 360 32 | 392 | 29/360 | 8,06 3/32 9,38 |32/392 | 8,16

Két qua PCR phat hién Parvovirus lgn cho thay san pham khuéch dai c6 kich

thude khoang 330 bp, tring khdp voi kich thude cong bd bai Lyoo va cong sy (2001).

Anh dién di (Hinh 3.1) thé hién céc bang DNA dac trung, ro nét, khong xuét hién san
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pham khong dic hiéu, chimg t6 phan tng c6 d6 dic hiéu va do tin cay cao. Trong tong
s6 392 mau, ¢6 32 miu dwong tinh véi PPV, tuong tng ty 1¢ luu hanh chung 8,16%
(Phu luc 2).

M + - 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

300bp e

200bp 330bp

100bp

Hinh 3.1. Hinh anh dién di san pham PCR phat hién Parvovirus

M: 100bp DNA ladder (Thermo scientific, Mp); + : Poi chitng dwong (Mau PCR véi
DNA dirong tinh PPV - DNA Parvovirus tir Pai hoc Kangwon, Han Quéc);, - : Déi chitng
am (San pham PCR khéng c6 DNA khuén); 1-17: San phdam PCR véi DNA tach chiét tir
bénh ph(fm thu dwoc

Phan tich thdng ké bang kiém dinh Chi-square cho thdy khong c6 su khac biét c¢6
y nghia thdng ké vé ty 1¢ dwong tinh véi PPV giita cac dja phuong khao sat (2 = 1,81;
df = 5; p = 0,875). Ty 1¢ duong tinh dao dong tir 4,76% tai Thanh Hoa dén 10,0% tai
Pong Nai va Binh Duong, voi trung binh toan qudc 8,16%. Mic du c6 su bién dong
nhe giita cac khu vuc, gid tri p > 0,05 cho thay sy khac biét nay khong mang ¥ nghia
dich t& hoc, phan anh anh hudng cha yéu ciia yéu td ngiu nhién trong 1y mau.

Két qua cho thdy PPV dang luu hanh rong rai nhung ¢ mirc do thap tai cac ving
khao sat, chua ghi nhan sy hinh thanh 6 dich tap trung hay xu hudéng phan bd theo
vung dia Iy, phan anh tinh trang luu hanh nén 6n dinh cta virus trong quan thé lon Viét
Nam.
3.1.1.2. Két qua xac dinh miu di diéu Kkién nudi ciy

Két qua sang loc cac mau duong tinh véi Parvovirus lon (PPV) cho thdy khong

phat hién sy hién dién cua céc tdc nhan virus khac thuong gap ¢ lon, bao gom virus
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dich ta lon c6 dién (CSFV), virus gay hoi chung r6i loan ho hép va sinh san & lon
(PRRSV), Circovirus type 2 (PCV2) va virus dich ta lgn chau Phi (ASFV). Toan bd
32 miu duong tinh v6i PPV déu 4m tinh hoan toan voi cdc tic nhan trén.

Két qua nay khang dinh cic mau nghién ciru 1a ngudén nhiém don PPV, khong bi
anh huong bai hién twong déng nhiém virus, von co thé giy sai 1éch trong qua trinh
phan lap, nudi céy va danh gia dac tinh sinh hoc cua virus. Su thuan nhit vé tac nhan
gay nhidm co y nghia quan trong, béi trong diéu kién chin nudi thyc té, lon thuong bi
nhiém ddng thoi nhidu loai virus thudc nhom gy rdi loan sinh san va hd hip, giy kho
khan cho viéc xac dinh chinh x&c can nguyén bénh ly.

Viéc toan bd cac mau duong tinh véi PPV déu khong chira cac virus khac chimg
t6 qua trinh thu thap va bao quan mau dat d6 chinh xac cao. Didu nay dam bao ring
cac mau duoc lua chon 1a nguén virus ddc trung, thuén khiét va 6n dinh, du diéu kién
st dung trong cac nghién ctru tiép theo vé phan lap, danh gia déc tinh sinh hoc, di
tmyén va xac dinh doc lyc cia cac chung PPV.

Nhu vy, 32 mau duong tinh dugc xac dinh 1a du tiéu chuén cho budc nghién
ctru tiép theo vé danh gia kha ning phat trién trén dong té bao than lon (PK-15).
3.1.1.3. Két qua nudi cdy PPV
* Khé niing xAm nhiém va hinh thanh bénh tich té bao

Két qua nudi cdy 32 mau duong tinh v6i PPV trén dong té bao cam thy PK-15 cho
thiy tat ca cac mau déu xuat hién hiéu Gng gay bénh té bao 13 rét trong vong 7 ngdy sau
gdy nhiém. Sau 24 gid nudi cdy, cac ddu hiéu nhidm virus ban dau d dwoc ghi nhan,
bao gém thay ddi hinh thai té bao, hién twong nhan co6 dac, tao hat trong bao twong va
mat tinh ddng nhét cua 16p té bao don 16p (Hinh 3.2).

Trong nhitng ngdy tiép theo, virus tiép tuc nhan 1én manh mé trong té bao chu, din
dén mirc d6 ton thuong gia ting theo thoi gian, biéu hién bang hién tuong co cum, bong
troc t& bao khoi bé mit nudi, hinh thanh cac khoang tréng dac trung trén bé mat nudi
ciy (Hinh 3.3).

Céc biéu hién bénh tich té bao quan sat dugc hoan toan phu hop véi mo ta dién
hinh vé CPE ctia PPV trén dong té bao PK-15 trong cac cong trinh nghién ctru trude day
(Wang va cong su, 2024; Zhang va cong su, 2015).
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Hinh 3.2. Té bao PK-15 sau 24 gi& giy nhiém Parvovirus
dwdi kinh hién vi soi ngwoc do phong dai 100X
A: Té bao PK-15 khéng gdy nhiém virus
B: Té bao PK-15 khi dwoc gy nhiém virus sau 24 gic, mili tén trdng: té bao binh thwong,

miii tén den: té bao bi nhiém virus gdy ra hién tiwong nhdan vén cuc, thay doi hinh dang

té bao.

Hinh 3.3. CPE trén té bao PK-15 sau 5 ngay giy nhiém Parvovirus
dwd6i kinh hién vi soi ngwoe do phéng dai 10X

A: Té bao PK-15 khéng gdy nhiém virus sau 5 ngdy
B: Bénh tich trén té bao PK-15 khi gdy nhiém virus sau 5 ngdy. Miii tén: Té bao da bj
virus xdm nhiém va gdy phd hiy té bao tao nén nhitng khodng trong trén bé mdt nudi
cdy

Két qua quan sat khi nudi cdy PPV ghi nhan tit ca 32 ching PPV phan lap dugc
déu gay CPE dién hinh trén dong té bao PK-15, khang dinh kha ning xam nhép, nhan
1én va gy huy hoai t& bao cha hiéu qué cta virus. Hién tuong nay cho thiy dong té bao

PK-15 c6 tinh cam thu cao ddi véi PPV, dong thoi khang dinh rang cac ching PPV trong

55



nghién ctru da duge phan 1ap thanh cong va duy tri hoat tinh sinh hoc 6n dinh trong moi
truong nudi cdy té bao.
* Két qua khao sat su gia ting s lwong virus trong qua trinh nudi ciy

Phan tich dinh luong bang k¥ thuit Real-time PCR cho thay sb lugng ban sao cua
PPV ting 1én 5 rét sau mdi doi cdy chuyén, phan anh kha ning nhén 1én 6n dinh va hiéu
qua cua virus trong moi trudng té bao PK-15. Két qua theo di trén 32 mau duong tinh
cho théy mirc tang déu din cua tai lugng virus qua ba doi nudi céy, vo1 su khac biét co
y nghia thong ké giira cac doi cay (p < 0,001).

Gia tri trung binh logarit s§ ban sao virus ting dang ké tir 2,73-5,13 logl0 & doi
cdy thtr nhat (P1) 1én 4,23-6,52 log10 ¢ doi tht hai (P2) va dat 4,53-7,00 log10 & doi
thit ba (P3) (Bang 3.2). Phan tich phwong sai (Phu luc 11) khang dinh ring su khac biét
gilta cac mau 14 c6 ¥ nghia thong ké cao (p < 0,001), chimg t6 ngudn géc mau virus anh
hudng dang ké dén kha ning nhan 1én cia ching trong diéu kién nuéi cdy in vitro.

Phan tich so sanh cip bang phuong phap Tukey chi ra rang cac mau VC5 va TX7
dat sb lwgng ban sao cao nhét, dugc xép vao nhom A, trong khi cdc mau khac c6 mirc
nhan 1én thip hon thudc cac nhom C va D. Két qua nay cho thay VC5 va TX7 ¢6 toe do
sao chép nhanh, kha niang thich nghi cao véi méi truong té bao PK-15 va hiéu suat nhan
1én vuot trdi so véi cac chung con lai.

Bang 3.2. Két qua xac dinh s lwgng virus sau 3 doi ciy truyén

Tinh Mau Trung binh logarit s lugng Nhom so sanh
ban sao virus = SD trung binh
P1 P2 P3 Turkey™
(95% CI,n=9)
(n=3) (n=3) (n=3)

Thai Binh bH2 3,36 £0,04 486+0,05 5,16+0,18 B,C,D
bH4 2,82+0,04 432+0,03 4,62+0,16 B,C,D
bH11 3,78+0,02 5,28+0,13 5,58+0,10 A,B,C,D
bH15 2,81+0,02 431+£0,11 4,61+0,07 C,D

Thanh Héa  KX24 423+0,02 5,73+0,12 6,03+0,16 A,B,C,D
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Tinh Mau Trung binh logarit s6 luong Nhom so sanh
ban sao virus = SD trung binh
P1 P2 P3 Turkey™
(a=3) (a=3) (=) (95% CI,n=9)

TS8  2,79+0,01 429+0,09 459+0,09 D
TX7  513+0,05 6,63+0,12 7+0,11 A
TX13 2,78+0,03 4,28+0,09 4,58+0,10 D

Binh Dinh  PM21 3,29+0,04 4,79+0,06 509+0,18 B,C,D
PM27 2,77+0,20 427+008 457+0,10 D
PC7  3,76+0,12 526+0,07 5,56+0,14 A, B,C,D
PC15 2,75+0,15 425+0,09 4,55+0,07 D

Pak Lik EKI8 431+0,07 5,81+0,13 6,11+£009 A,B,C
EK20 2,74+0,12 424+008 454+0,09 D
EK27 3,78+0,11 528+0,05 5,58+0,10 A,B,C,D
EK31 2,79+0,12 429+0,11 4,59+0,16 B,C,D
MD22 2,82+0,06 4,32+0,05 4,62+0,10 B,C,D

Pik Lak MD28 2,83+0,04 433+0,09 4,63+008 B,C,D

PongNai  VC5  5,02+0,13 6,52+0,04 6,92+0,08 A
VCI10 4,23+0,07 573+0,06 6,03+0,07 A,B,C,D
VC15 2,82+0,06 432+0,04 4,62+0,08 B,C,D
VC32 333+0,12 483+006 5,13+0,03 B,C,D
LT23  2,79+0,06 4,29+005 459+0,05 D
LT32 2,73+0,12 423+0,07 453+0,07 D
LT36 321+0,09 471+0,05 5,01+003 B,C,D

Binh Duong DA6  2,86+0,06 4,36+0,10 4,66+0,06 B,C,D
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Tinh Mau Trung binh logarit s6 luong Nhom so sanh
ban sao virus = SD trung binh
PI P2 P3 Turkey™
(95% CI,n=9)
(n=3) (n=3) (n=3)
DA12 3,73+0,16 5,23+£0,10 5,53 +0,08 A,B,C, D
DA27 2,82+0,10 4,32+0,08 4,62+0,12 B,C,D
BC2 337+0,11 487+0,10 5,17+0,18 B,C,D
BC4 2,76 £ 0,08 426+0,07 4,56+0,04 D
BC11 432+0,12 5,82+0,07 6,12+0,08 A, B
BC15 2,87+0,09 437+0,07 4,67+0,10 B,C,D
*p <0,001

Ghi chii: P1 : Poi nudi cdy thir nhdt, P2: Poi nudi cdy thir hai, P3: Poi nudi cdy thir ba

Téng hop két qua phan tich dinh luong biang Real-time PCR va quan sat hinh thai
té bao dudi kinh hién vi soi nguge cho thiy toan bd 32 chung PPV phan lap duoc trong
nghién ctru déu c6 kha ning nhan 1én hidu qua trén dong té bao cam thu PK-15. Cac
chung virus sau khi dugc gay nhiém déu tao ra hiéu ing gay bénh té bao dién hinh, dong
thoi di kém voi su gia ting o rét vé sé lwong ban sao virus qua cac doi cdy chuyén,
dugc thé hién qua sy ting sb luong virus tir P1 d&én P3.

Két qua dinh luong cho thidy mirc d6 nhan 1én cua virus 6n dinh va bén viing qua
nhiéu chu ky nudi ciy, chimg minh rang cac ching PPV phén lap dugc thich nghi t6t
v6i moi trudong té bao PK-15, mot trong nhitng dong té bao chuin duoc sir dung phd
bién trong nghién ctru virus Parvovirus & lon. Dang cht ¥, hai ching VC5 va TX7 thé
hién kha nang tang sinh virus vuot trdi so vdi cac chung khac, thé hién qua hiéu gia va
s6 lwong ban sao dat murc cao nhit trong toan bd tip maiu.

Nhitng két qua nay khong chi khiang dinh sy phan 1ap thanh cong va tinh hoat dong
sinh hoc manh mé cua 32 ching PPV, ma con chi ra rang VC5 va TX7 14 hai chung c6
dic tinh sinh hoc ndi troi, hoi tu ddy du cac tiéu chi vé téc d6 nhan 1én, 6n dinh di truyén

va kha ning gy bénh tich té bao rd rét. Cac dic diém nay cho thiy hai ching trén co
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tiém nang cao trong viéc lya chon lam chung géc phuc vu nghién ctru chuyén sau vé

ddc luc, kha nang sinh mién dich va phat trién vic xin phong bénh PPV.

3.1.2. Xac dinh type Parvovirus

17225 5315 A sehuc Ol S aeb 3 v 40 > B o

Chuang EK 18

Hinh 3.4. Hinh anh dién di sin phim PCR xac dinh type chiing virus EK18

M:100bp plus DNA ladder (Gold Biotecnology, My); - : Péi chimg dam (San phdam PCR
khéng c¢6 DNA khudn); Poi chitng dieong 1-7 (San phdm PCR véi DNA dwong tinh tir
type 1 dén type 7- DNA Parvovirus tir Pai hoc Kangwon, Han Quoc); Chiing virus EK18
1-7: Mdu PCR véi DNA ciia ching virus EK18 tir type 1 dén type 7.

Két qua xac dinh type cua cac ching PPV duoc thé hién qua két qua dién di san
pham PCR. Trong Hinh 3.4, cac mau d6i chimg duong tinh cho bay type virus xuat hién
cac bang DNA 13 nét, khong co san pham khong dic hiéu, va kich thude bang hoan toan
trung khép v6i mo ta cua Kim va cong sy (2022); mau EK18 chi ghi nhan bing DNA
dic trung khi st dung cip mdi dic hiéu cho PPV 1, trong khi khong phat hién san phim
khuéch dai véi cac cap mdi dic hiéu cho PPV2 dén PPV7. Két qua xac dinh type ¢ toan
bd 32 miu virus phan lap déu ghi nhan type PPV 1. Két qua chi tiét duoc trinh bay trong
Phu luc 7.

Két qua xéac dinh type cho thdy PPV1 hién 14 type virus luu hanh chi yéu trong
quan thé lon nai tai cac tinh khao sat & Viét Nam, trong dong v6i nhiéu nghién ctru gan
day trong khu vuc chiu A va trén thé giéi (Serena va cong sy, 2019; Parthiban va cong

su, 2022; Kim va cong su, 2022).
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Viéc xac dinh tit ca cac mau phan 1ap déu thudc type PPV1 ¢ ¥ nghia khoa hoc
va thyuc tién quan trong. Vé mit khoa hoc, két qua nay cung ¢ hiéu biét vé diac diém
dich t& hoc phén tir cia PPV tai Viét Nam, 1am rd type virus cha yéu dang luu hanh trén
dan lon nai. V& mat ing dung, cac chung PPV 1 phén 1ap duoc — dic biét 1a nhitng ching
c6 hiéu gia cao va 6n dinh di truyén nhu VC5 va TX7 — 1a ngudn vt liéu quy gia cho
cac nghién ctru chuyén sau vé dic tinh sinh hoc, di truyén va phat trién vic xin PPV noi
dia nhim phong chdng hiéu qua bénh rdi loan sinh san do Parvovirus gdy ra & lon
3.1.3. Phan tich méi quan hé di truyén Parvovirus
3.1.3.1. Phan tich mdi quan hé di truyén dwa trén trinh tw doan gen NS1

Sau khi phan l4p thanh cong cac chung virus trén dong té bao PK-15, cic chung
nay duoc tién hanh phan tich mdi quan hé di truyén duya trén trinh ty gen NS1 — mot
trong nhimg gen béo ton cao va co gia tri dic trung trong phan loai Parvovirus.

Trong nghién ctru ndy, trinh ty gen NSI cua cac mau phan lap duoc so sanh voi
cac ching tham chiéu cong bd trén Ngan hang Gen nham xac dinh mutc d6 trong dong
va mbi quan hé phat sinh loai. Két qua phan tich d6 trong dong nucleotide cua doan gen
NS1 bing cong cu Clustal W trén phan mém BioEdit cho thay 32 mau phan 14p c6 trinh
ty hodn toan ddng nhat, dat 100% twong dong voi nhau. Trinh ty gen NS1 cila cac ching
nay dugc trinh bay chi tiét tai Phu luc 8. Do khong phat hién sy khéc biét trong trinh tu
gitra cac chung, hai chung dai dién la VC5 va TX7 dugc lya chon dé tién hanh phan tich
so sanh v&i cac chung tham chiéu qudc té (Bang 3.3).

Bang 3.3. Ty 1é twong dong doan gen NS1 ciia chiing TX7, VC5 v6i mdt so chiing

tham chiéu trén GenBank

TT Ching virus Mi sb Ty 1é twong dong
GenBank (%)
1 TX7* 100
2 VG5 100
3  PPV1-HuB78-2017 (China) MN326129 99,39
4  PPVI1-GD10-1999 (China) MN326126 99,39
5 PPV1-JSYZ20170418-30 (China) MZ577026 99,39
6 PPVI1/BRA-UEL/GO-1074/2018 MN970191 99,39
(Brasil)
7 PPV1-0225-L-SD (China) 0Q750579 99,70
8 Kresse U44978 99,39

*Chiing tham chiéu
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Hinh 3.5. Hinh anh dién di san pham PCR khuéch dai doan gen NS1

M:100bp plus DNA ladder (Gold Biotecnology, My), 1-3: Mau PCR véi DNA tach chiét
tir huyét thanh hodc bénh pham thu dwoc, P: Poi chirng dirong (San pham PCR véi DNA
dirong tinh PPV - DNA Parvovirus tir Pai hoc Kangwon, Han Quéc), N: Péi chirng dm
(San pham PCR khéng c¢6 DNA khuén)

Két qua khuéch dai doan gen NS1 bang ki thuat PCR cho thay san phiam c6 kich
thude khoang 330bp, phu hop véi mo ta cua Lyoo va cong sy (2001). Hinh 3.5 minh
hoa két qua dién di san pham PCR trén gel agarose, trong d6 cic bang DNA thu dugc
1d nét, khong xuat hién bang phu, va c6 kich thudc dic trung twong timg véi doan gen
NSI muyc tiéu. Trinh ty gen sau khi dugc phan tich so sanh bang céng cu BLAST cho
thiy trinh ty nucleotide ctia hai ching VC5 va TX7 ¢6 mirc d6 twong dong cao (>99%)
s0 v6i cac chung PPV1 duge cong bd trén Ngan hang gen. Trong d6, miic trong dong
cao nhat (99,70%) duoc ghi nhan voi ching PPV 1-0225-L-SD, phan lap tai Trung Quéc
niam 2022 (Bang 3.3, Hinh 3.6), twong dong 99,39% véi chiung Kresse (chung duoc st

dung dé san xudt vic xin phong bénh Parvo trén lon).
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Porcine parvovirus 1 isolate PPV1-0225-L-SD, partial genome
Sequence ID: 0Q750579.1 Length: 4248 Number of Matches: 1

Range 1: 1176 to 1505 GenBank Graphics

Score Expect Identities Gaps Strand
604 bits(327) 2e-168 329/330(99%) 0/330(0%) Plus/Plus
Query 1 ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTCAACACATTG 6@

) IIIII|[I\I\HIII[I\HH\II[IIII[HIHIII|[I|IHI\IHI|I|[HI
Sbjct 1176 ATACAATTCTATTTCATGGGCCAGCATC GCTCAACACATT! 1235

Query 61 CAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGTGAACTTTCCATTTAATG 120

COLELERCTEIEE et n e et i e e e e ey

Sbjct 1236 CAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGTGAACTTTCCATTTAATG 1295

Query 121 ACTGTACAAATAAAAACTTAATATGGATTGAAGAAGCAGGAAACTTTTCTAACCAAGTAA 180

CCLLLCEELEE T LR LR LR L LR LT

Sbjct 1296 ACTGTACAAATAAAAACTTAATATGGATTGAAGAAGCAGGAAACTTCTCTAACCAAGTAA 1355

Query 181 ACCAATTCAAAGCCATATGTTCCGGTCAAACAATTAGAATTGACCAAAAAGGTAAAG 240

IIIIIHIHHHIIII\IH\\I||||I|H\HIIIIIIIIIHIHHIIIHIH

Sbjct 1356 CAATTCAAAGCCATATGTTCCGGTCAAACAATTA AA 1415

Query 241 GCAAACAAATTGAACCAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTA 300

IlIIIIEI\!HJI!I[I\|HH!I[II|I[HH[II!IHIH[IHHIIEIEIH

Sbjct 1416 CAAACAAATTGAACCAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTA 1475

Query 301 GAATAGGATGCGAGGAAAGACCAGAACATA 330

COLLLEELEELLEEELL L LT

Sbjct 1476 GAATAGGATGCGAGGAAAGACCAGAACATA 1585

Hinh 3.6. Két qua BLAST trinh tw nucleotide doan gen NS1 (330bp) ciia miu
TX7 so véi chiing tham chiéu PPV1-0225-L-SD (Mi sé6 GenBank: 0Q750579)

PPV1-CHINA-MN326126
PPV1-CHINA-OQ750579
PPV1-BRASIL-MN970191
PPV1-CHINA-MN326129
PPV1-CHINA-MZ577026
100, VC5
ol TX7
Kresse-U44978
99 PPV2-GU938299
PPV3-MZ577034
PPV6-NC023860
99 PPV4-NC014665
100 PPV5-JX896318

PPV7-KU563733

43

Ll

—t
0.05

Hinh 3.7. Cay pha hé dua trén trinh tuy doan gen NS1
Cdy pha hé dvuoc xdy dung trén co so trinh tu nucleotide cua doan gen NS1 tir cac chung
PPV TX7 va VCS tham chiéu véi mét sé ching trén Ngdn hang gen bang phan mém
MEGAG theo phirong phdp két néi lién ké (Neighbour-Joining) (Saitou va Nei, 1987),
s dung do tin cay 1000 bootstrap (Felsenstein, 1985).
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Két qua phén tich cay pha hé dya trén trinh tw gen NS1 cho thay hai ching PPV
phan 1ap trong nghién ctru (VC5 va TX7) nim trong cing mot cum véi cac chung PPV 1
c6 ngudn gbe tir Trung Qudc va Brazil, voi gia tri bootstrap rat cao (100). Diéu nay
khang dinh mdi quan hé tién hoa gan giii gitra VC5, TX7 va cac ching PPV1 dang luu
hanh trén thé gidi, dong thoi cho thay sy 6n dinh di truyén ciia nhém virus nay & mirc
gen NS1 — gen mé hoa protein khong cau trac dong vai trod thiét yéu trong qué trinh sao
chép va diéu hoa chu ky nhan 1én cua virus.

Trong khi d6, cac type PPV khac (PPV2—PPV7) phan tach thanh cac nhanh riéng
biét voi khoang cach di tmyén 16n, phan anh sy khac biét sau séc vé cau trac bd gen va
dic tinh sinh hoc gitta cac dong PPV. Céc gia tri bootstrap tir 61 dén 99 cung cb tinh
vitng chic ctia cic cum nay, déng thoi cho thdy mirc do phan héa tién hoa rd rét giita
cac typ PPV dua trén gen NSI1. Viéc phan chia nay phu hop véi phan loai ctua chi
Protoparvovirus, trong &6 PPV1 van dugc coi 1a typ c6 y nghia bénh hoc quan trong
nhat trong gy hoi ching rbi loan sinh san & lon.

Hai virus ngoai nhom (Galleria mellonella densovirus va Torque teno felis virus)
duoc sir dung 1am d6i ching xa giup xac dinh ranh gi6i tién héa, qua d6 hd tro hiéu qua
cho viéc dinh vi chinh xac cac nhanh PPV trén cdy pha hé. Su phan tach sau cua cac ddi
ching nay véi nhom PPV tiép tuc xac nhan tinh hop 1y ctia moé hinh phén tich.

Mait khéc, viéc VC5 va TX7 thudc cum PPV 1 ¢ y nghia thyc tién quan trong trong
nghién ctru phat trién véc xin, bdi PPV 1a typ dugc chimg minh ¢ vai trd chinh trong
gy bénh va 1a d6i twong trong tAm cua chwong trinh phong chéng hién nay. Hon nita,
su trong dong di truyén giita hai chung phan 14p tai Viét Nam va cac chung qudc té
thudc PPV 1 cho thay quan thé PPV trong nudc khong ¢ sy phan ky manh, tir d6 tao
diéu kién thuan loi cho viéc luya chon chung lam tng vién vac xin.
3.1.3.2. Phan tich mdi quan hé di truyén dwa trén trinh tw gen VP2

Gen VP2, ma hoda protein vé capsid chinh cia PPV, dong vai tro quan trong trong
cAu truc virus, tinh khang nguyén va xac dinh kiéu gen. Do do, viéc phan tich trinh ty
gen ndy c6 ¥ nghia dic biét trong phén loai di truyén va danh gia méi quan hé tién hoa

gitra cac chung PPV.
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Hinh 3.8. Hinh anh di¢n di san pham PCR khuéch dai gen VP2

M: 1kb DNA Ladder (NEB, Anh), 1-4: Mdau PCR véi DNA tach chiét tir huyét thanh
hodc bénh pham thu dwoc, P: Déi chitng dirong (San pham PCR véi DNA dwong tinh
PPV - DNA Parvovirus tir Pai hoc Kangwon, Han Quéc), N: Déi chitng dam (San pham
PCR khong c6 DNA khuon)

Két qua khuéch dai gen VP2 bang ki thuat PCR cho thay san pham c6 kich thudc
khoang 1,7 kb, phut hgp v1 mo ta cia Xu va cdng sy (2013). Hinh 3.8 minh hoa két qua
dién di san pham PCR trén gel agarose, trong d6 cac bang DNA thu dugc rd nét, khong
xuat hién bang phy, va c6 kich thudc dic trung tuong tng véi doan gen VP2 muc tiéu.

Trinh tu gen VP2 ctia 32 chung PPV phan 1ap trong nghién ctru nay dugc phan tich
va so sanh bang cong cu ClustalW trén phin mém BioEdit cho két qua twong dong
100%. Két qua nay cho thdy sy on dinh di truyén cao giita cac chung thu dugc tir cac
dia phuong khac nhau. Do khong phat hi¢n sai khéc trong trinh tu nucleotide, sdu ching
dai dién (thudc sau tinh khic nhau) da duoc lya chon va dang ky trén co s¢ dir li¢u Ngan

hang Gen qudc t& (NCBI) véi mi s6 tir OR263486 dén OR263491 (Phu luc 9).
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s PPV4 (NC014665)
10|l PPV4-21PL (KC701352)
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Hinh 3.9. Cay pha hé dua trén trinh ty gen VP2

Cay pha hé dwoc xdy dung trén co so trinh ty nucleotide gen VP2 tur cac chung PPV
phadn ldp dwoc tham chiéu véi mét so ching trén Ngdan hang gen bang phan mém
MEGAG theo phirong phdp két noi lién ké (Neighbour-Joining) (Saitou va Nei, 1987),
st dung do tin cdy 1000 bootstrap (Felsenstein, 1985)

Phan tich cdy pha hé dua trén trinh tu gen VP2 cho thiy sy phan tach rd rang giira
cac type PPV (PPVI-PPV7), phan anh muc do da dang di truyén déng ké trong chi

Protoparvovirus. Cac nhanh trén cdy déu dat gia tri bootstrap cao (phan 16n dat 100),
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qua d6 khang dinh d6 tin ciy cta phép phan nhém va tinh 6n dinh ctia mé hinh tién hoa
duoc suy luan. Sy tach biét dic trung cua ting type pht hop véi hé thdng phén loai hién
hanh dua trén dic diém di truyén, cAu tric capsid va dac tinh gay bénh cua virus.

Trong ciu tric cdy pha hé, toan bd sau ching PPV phan 1ap trong nghién ciru
(DH10-Thaibinh, TX7-Thanhhoa, PC7-Binhdinh, EKI18-Daklak, VC5-Dongnai,
BC11-Binhduong) déu thuéc cum PPV 1 va duoc sip xép thanh mot nhanh con véi gia
tri bootstrap tuyét d6i (100). Cac chung ndy c6 quan hé gan giii v6i nhidu chung PPV 1
dai dién qudc té, bao gdm Kresse (U44978), PPV 1-HuB78-2017 (MN326129) va PPV1-
0225-L-SD (0Q750579). Két qua phan tich cdy pha hé cho thay:

- Cac chung PPV phan 14p tai Viét Nam c6 murc d6 twong dong di truyén cao, goi ¥ kha
ning cac ching nay phat sinh tir mot ngudn gbc chung hodc cung luu hanh trong mot
quan thé virus twong dbi 6n dinh trong thoi gian dai.

- Khong ghi nhan sy phan ly dang ké trong cau triic di truyén ctia gen VP2 giita cac
chung PPV1 Viét Nam. Diéu nay chi ra ring ap luc chon loc 1én VP2 c6 thé dang & mirc
thép, hoac quén thé virus PPV lwu hanh trong dan lon tai Viét Nam chua chiu tac dong
manh tir mién dich quan thé, thyc hanh phong bénh, hodc ap luc dich té tir bén ngoai.

- Su gan giii vé mat di truyén gitra cac ching PPV1 Viét Nam va cc chung luu hanh tai
Trung Qudc phan anh kha ning tn tai cac mdi lién hé dich & khu vyc, phu hop véi xu
hudng lan truyén PPV tai chau A trong nhitng nim gan déy.

Céc két qua trén cho thiy khong c6 bang chimng vé sy phan tach thanh nhiéu dong
tién hoa khac biét trong quan thé PPV tai Viét Nam. Diéu nay gop phan ctng cb nhan
dinh rang nguy co giam hiéu quéa vic xin do bién di khang nguyén trén VP2 hién dang
& muc thap.

3.1.4. Xac dinh mt sé dic tinh sinh hoc ciia cac chiing Parvovirus
3.1.4.1. Xdc dinh biéu dd sinh trwéng ciia PPV trén té bao PK-15

Sau khi tién hanh khéo sat sy nhan 1én cta cac chung PPV phan lap duoc, biéu dd
sinh truéng ciia 32 ching virus da dugc xac dinh trén dong té bao PK-15. Két qua cho
thdy virus bat dau nhan 1én 16 rét tir ngay 1 dén ngay 4 sau gy nhiém, dat dinh sinh

truong vao ngay thir 5, sau d6 duy tri 6n dinh tir ngdy 5 dén ngay 7 (Hinh 3.10).
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Hinh 3.10. Biéu d0 sinh truéng ciia mét sé chiing PPV phan lap duwoc

Dua trén két qua biéu d6 sinh trudng, thoi diém thu hoach virus thich hop nhét
duoc xac dinh 13 ngay thi 5 sau khi gdy nhiém trong diéu kién chudn hoa: gy nhiém
v6i ty 18 MOI = 0,01, st dung mdi truong E-MEM bé sung 5% huyét thanh bé thai
(FBS) va 1% Penicillin-Streptomycin, i & 37°C trong diéu kién 5% CO.. O thoi diém
nay, hiéu gia virus dat mac cao nhét va 6n dinh, dam bao thu duoc lugng virus tdi da
vé6i chat lugng sinh hoc tot. Két qua nay 13 co sé quan trong cho viée xac dinh thoi diém
thu hoach virus tdi wu, phuc vu cho cac thi nghi¢m tiép theo.
3.1.4.2. Xac dinh hiéu gia TCIDso

Toan bo 32 ching PPV duogc phan 1ap thanh cong trong nghién ctru nay da dugc
tién hanh xac dinh hi¢u gia TCIDso. DPay 1a budc quan trong nham dinh lugng chinh xac
kha ning gay nhidm cuia virus trén té bao cam thy, dong thoi cung cap dir lidu co sé cho
céc thi nghiém tiép theo lién quan dén danh gia doc luc va kha ning sinh mién dich cua
cac chung virus. Két qua xac dinh hiéu gia TCIDso ctia cac ching Parvovirus duoc trinh

bay chi tiét tai Bang 3.4.
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Bang 3.4. Két qua xac dinh TCIDso cia cac chiing PPV

Tinh Mau Hiéu gid trung binh Nhoém so sanh trung
logTCIDso/ImL + SD binh Turkey*
(n=3) (95% CI,n=3)

Thai Binh DH2 5.1+0.1 D
DH4 4.6+0.1 E
PHI1 5.4+0.1 C
PHI5 45+0.0 E

Thanh Hoa KX24 6.1+0.1 A,B
TSS 4.5+ 0.0 E

Thanh Hoa TX7 6.3+ 0.0 A
TX13 4.6+0.1 E

Binh Dinh PM21 5.1+0.1 D
PM27 4.5+ 0.0 E
PC7 55+0.1 C
PCI15 4.5+0.0 E

Pik Lak EK18 4.5+0.0 E
EK20 4.5+0.0 E
EK27 5.5+0.1 C
EK31 4.6+0.1 E
MD22 4.6+0.1 E
MD28 4.6+0.1 E

Pong Nai VC5 6.3+0.0 A
VC10 6+0.1 B
VC15 4.5+ 0.0 E
V(32 5.1+0.1 D
LT23 4.5+ 0.0 E
LT32 4.5+0.0 E
LT36 5+0.0 D
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Tinh Mau Hiéu gid trung binh Nhom so sanh trung

logTCIDso/ImL + SD binh Turkey*
(n=3) (95% CI,n=23)
Binh Duong ~ DA6 4.6+0.1 E
DAI12 5.5+0.1 C
DA27 45+0.0 E
BC2 5+0.0 D
BC4 45+0.0 E
BC11 6+0.1 B
BCI15 45+0.0 E

*p <0,001

Hiéu gia logTCIDso/mL cua cac ching dao dong tir 4,5 dén 6,3. Két qua phan tich
thong ké (Phu luc 12) cho thiy sy khac biét vé hiéu gia trung binh logTCIDso/1mL giita
cac mau virus 1 co ¥ nghia thdng ké 5 rét (F = 222,24; p < 0,001). Phép so sanh cip
Tukey ciing cho thiy cac miu duoc phan nhom thanh cac muc hiéu gia khac nhau, phan
anh kha nang nhan 1&én khong déng déu trén té bao cam thu. Pac biét, hai mau VC5 va
TX7 dat hiéu gia trung binh cao nhét (6,3 log TCIDso/ImL), dugc xép riéng trong nhom
A va khac biét ¢6 ¥ nghia so v6i phan 16n cac mau con lai. Diéu nay ching té rang cac
chiing virus nay c6 kha ning ting sinh manh mé&, vuot troi so véi nhdm mau trung binh
(5,0-5,5 logTCIDso/ImL) va dic biét 1a nhom mau c6 hiéu gia thép (4,54,6
logTCIDso/1mL). Gia trj nay twong duwong véi hiéu gia cia mot sé ching PPV da duoc
str dung trong cac nghién ctru vé vic xin.

Nhu vay, hai chung VC5 va TX7 dat dugc hi¢u qua nuoi céy tdt, co thé duoc lua
chon dé nghién ctru doc luc va tinh sinh mién dich trén lon nai.
3.1.4.3. Xdac dinh diu kién nudi cay thich hop

Vi két qua Realtime-PCR va duong chuén (Phu luc 3), sd lugng ban sao virus
mdi thoi diém thu mau duoc xac dinh. Két qua d6 duoc ghi nhan va xay dung biéu dd

nhu trong hinh 3.11.
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Hinh 3.11. Biéu d0 khao sat diéu kién nudi ciy thich hop

Tir biéu d6 (Hinh 3.11) va két qua phéan tich mo hinh tuyén tinh téng quéat bang
phan mém Minitabl8 (Phuy luc 10) cho thiy ca hai yéu t6 nhiét do va nong d6 huyét
thanh FBS déu c6 anh hudng c6 y nghia thong ké dén mirc do sao chép cia virus (P <
0,001 d6i v6i timg yéu t6). Pong thoi, mbi twong quan giita % FBS va nhiét d6 1a twong
tac c6 y nghia (P < 0,001), phan 4nh 13 rang vai trd phdi hop cta hai diéu kién nay trong
viéc didu hoa qua trinh nhan 1én cia virus.

Nhiét d6 nudi cdy 1a yéu té c6 tac dong cao hon (F = 175,25) so v6i % FBS (F =
23,64) ddi véi qué trinh nhan 1én cua virus. Nhi¢t d6 37°C duoc xac dinh 1a nhiét do
thich hop nhit cho diéu kién nudi ciy virus. Két qua so sanh trung binh theo phuwong
phép Tukey cho thiy nhom nhiét do 37°C c6 gié trj logarit s6 lugng ban sao virus cao
nhét (5,31500) so véi cac nhom 39°C (4,65958) va 33°C (4,35153), khac biét co ¥ nghia
théng ké (P <0,05). Theo phan tich hoi quy voi nhiét d0 mac dinh 39°C lam méc, hé sb
hdi quy tai 37°C dat + 0,5396, trong khi hé sb hdi quy tai 33°C 1a -0,4238.

Xét trén anh hudng ctia ndng d6 FBS, ndng d6 FBS 5% la diéu kién thuan loi nhat

cho sy nhan 1én cila virus. Két qua phén tich trung binh theo phuong phap Tukey cho

70



thiy cho thiy nong do 5% FBS mang lai hiéu qua sao chép cao nhit (trung binh
4,96597), cao hon 1o rét so voi 3% (4,75361) va 2% (4,60653), voi su khac bict co y
nghia théng ké (P < 0,05). Theo phan tich hdi quy v&i 5%FBS 1am diéu kién mic dinh,
hé s6 hoi quy tai 2%FBS va 3%FBS déu dat hé s6 am, l1an luot 1a -0,1688 va -0,0218.

Méi tuong quan giita % FBS va nhiét d6 14 twong tic co y nghia véi F = 7,75 va P
= 0,000. Twong tac giira nhiét d6 va ndong d6 FBS cho thiy sy anh huéng tong hop cua
hai yéu t6 nay ddi v6i su nhan 1én cua virus. T6 hop diéu kién 37°C va 5% FBS tao ra
mirc do sao chép cao nhét, véi gia tri trung binh logarit dat 5,73750, vuot trdi so voi cac
t6 hop khac. Trong khi dé, t6 hop 33°C va 2% FBS cho két qua thap nhat (4,26208).
Céc t6 hop co diéu kién trung gian nhu 39°C — 3% FBS hoic 33°C — 5% FBS cho thay
murc do sao chép thép hon r6 rét. Tai nhiét d6 39°C va 33°C, 5% FBS, mac du st dung
ndéng d6 FBS tbi da nhung nhiét d6 khong thich hop van 1am giam kha ning nhan lan
clia virus, gié tri trung binh logarit ban sao virus 1an luot 1a 4,74000 (thudéc nhém C trong
phan loai Turkey) va 4,42042 (thudc nhém E trong phén loai Turkey). Két qua nay cho
thiy chi mot yéu t6 thuan loi 1a chua dii dé thich hop nhat héa qué trinh nhéan 1én cia
virus. FBS chi phat huy t6i da hiéu qua khi & mirc nhiét d6 thich hop.

Nhu vay, diéu kién nudi céy thich hop nhét cho su nhan 1én cia PPV dugc xéac
dinh trong nghién ciru nay 1a 37°C, 5% FBS. Diéu kién nudi cay nay ciing di duoc nhidu
nghién cuu trén thé gioi vé PPV st dung (Streck va cong sy, 2013; Zhang va cOng su
2022; Zhang va cong su, 2015).

Duea trén két qua phén tich trinh tw gen va ddc tinh sinh hoc, hai ching VC5 va
TX7 cho thdy s on dinh vé mdt di truyén ciing nhuw kha nang phdt trién vieot tréi hon
cdc chiing khdc khi nuéi cdy trén dong té bao PK-15 (Bang 3.2) va kha ndng xdam nhiém
vdo té bao cam thu tot thé hién qua hiéu gid TCIDso cao (Bang 3.4). Do d6, hai chiing
VC5 va TX7 dwoc lra chon dé tiéb tuc danh gia do én dinh vé dic tinh sinh hoc va ddc
tinh di truyén ciing nhuw déc liee va kha nang dép g mién dich.

3.1.5. Panh gia sy 6n dinh, ddc lwc va tinh sinh mién dich ciia hai ching VC5 va
TX7
3.1.5.1. Panh gia su 6n dinh ciia hai chiing VC5 va TX7

a) Danh gia su 6n dinh vé dic tinh sinh hoc
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* Pic diém nudi cAy dwa trén quan sat bénh tich té bao

Qua trinh danh gié sy on dinh vé dic tinh sinh hoc cua hai chung virus VCS5 va
TX7 duoc tién hanh thong qua quan sat hinh thai bénh tich té bao trén dong té bao PK-
15 qua cac doi cdy chuyén lan luot 1a 1, 5, 10 va 15. Sau 5 ngay giy nhiém, cac bénh
tich té bao dién hinh dugc ghi nhan 5 rét di véi ca hai ching (Hinh 3.12 va Hinh 3.13).

Hinh 3.12. CPE trén té bao PK-15 sau 5 ngay gy nhiém chiing TX?7

dw6i kinh hién vi soi ngwge do phéng dai 10X
A: Té bao PK-15 khéng gdy nhiém virus sau 5 ngdy
B: Bénh tich trén té bao PK-15 khi dwoc gy nhiém virus sau 5 ngay, doi nudi cdy 01.
C: Bénh tich trén té bao PK-15 khi dwoc gdy nhiém virus sau 5 ngay, doi nudi cdy 05.
D: Bénh tich trén té bao PK-15 khi dwoc gdy nhiém virus sau 5 ngay, doi nudi cdy 10.
E: Bénh tich trén té bao PK-15 khi dwoc gdy nhiém virus sau 5 ngay, doi nudi cay 15.
Miii tén: Té bao da bi virus xdm nhiém va gdy phd hiy té bdo tao nén nhitng khodng

trong trén bé mdt nuoi cay.
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Hinh 3.13. CPE trén té bao PK-15 sau 5 ngay giy nhiém chiing VC5

dwéi kinh hién vi soi ngwoc do phéng dai 10X

A: Té bao PK-15 khéng gdy nhiém virus sau 5 ngay

B: Bénh tich trén té bao PK-15 khi dwoc gdy nhiém virus sau 5 ngay, doi nudi cdy 01.

C: Bénh tich trén té bao PK-15 khi dwoc gdy nhiém virus sau 5 ngay, doi nudi cdy 05.

D: Bénh tich trén té bao PK-15 khi dwoc gdy nhiém virus sau 5 ngay, doi nudi cdy 10.

E: Bénh tich trén té bao PK-15 khi dwoc gdy nhiém virus sau 5 ngay, doi nudi cdy 15.

Miii tén: Té bao da bi virus xam nhiém va gdy phd hity té bao tao nén nhiing khodng

trong trén bé mat nuoi cay

Két qua cho thay, hai chung VC5 va TX7 déu duy tri 6n dinh kha ning xam nhiém,

nhan 1én va gy bénh tich dic trung trén té bao PK-15 qua 15 doi cay chuyén lién tiép.

Sy bao ton cac dic diém hinh thai cia CPE qua nhiéu 1an cy chuyén phan anh tinh 6n

dinh di truyén va kha nang thich tng cta virus trong di€u kién nuoi cay in vitro.

Céac biéu hién CPE quan sat dugc bao gém hién tuong tao hat trong bao tuong,

bién dang t€ bao, co cum va boc tach khéi bé mat binh nudi, dan dén hinh thanh cac

khoang tréng 13 rét trong 16p té bao don. Nhirng dic diém nay phu hop véi cac mo ta
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kinh dién vé tac dong giy bénh té bao ciia PPV trén dong PK-15 (Wang va cong su,
2024; Zhang va cdng su, 2015).

Nhu vy, hai ching VC5 va TX7 duy tri 6n dinh cac dic diém CPE dic trung qua
nhiéu doi cdy chuyén. Diéu nay chirng minh kha ning nhan 1én on dinh, tinh di truyén
bén viing va su thich g tot v6i dong té bao PK-15.

* Biéu do sinh trudémg qua cac doi nudi ciy

Biéu dd sinh truéng cua hai chung PPV TX7 va VC5 dugc xéac dinh tai cac doi
cay chuyén 1, 5, 10 va 15 (Hinh 3.14 va Hinh 3.15). Két qua theo doi kha nang nhén lén
ctia virus cho thiy ca hai ching déu tuan theo quy luat ting truéng dic trung cua PPV
trong diéu kién nudi cdy in vitro. Cu thé, virus bat ddu nhan 1én rd rét tir ngdy thir nhat
sau gy nhiém, téc d6 ting nhanh trong giai doan tir ngay 1 dén ngay 4, dat dinh sinh
truong vao ngay thi 5, sau d6 duy tri trang thai 6n dinh tir ngay 5 dén ngay 7.

Su twong dong vé hinh thai biéu dd sinh trudng giita cac doi ciy chuyén ching t6
rang kha ning nhén 1én cta hai ching TX7 va VC5 khong bi anh huéng qua qua trinh
ciy chuyén nbi tiép. Viéc duy tri biéu d6 sinh trudng 6n dinh qua 15 doi cdy chuyén cho
thdy hai chung virus c6 kha ning thich nghi t6t v6i dong té bao cam thy, ddng thoi khong
xuat hién diu hiéu suy giam kha ning nhan 1én hoic bién d6i trong dic diém ting trudng.

Tinh 6n dinh vé biéu d6 sinh trudng cua hai chung VC5 va TX7 1a mot chi bao
quan trong phan anh su bén vitng di truyén va sinh hoc cua virus trong diéu kién nudi
cay lién tyc. Day 14 tiéu chi can thiét dé xac dinh tinh pht hop cua chiing 1am nguyén
lidu gdc trong cac nghién ciru vé doc lyc, tinh sinh mién dich va tng dung trong san

xuat vac xin PPV.
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Hinh 3.14. Biéu dd sinh trwéng PPV sau 15 doi nudi cdy chiing TX7
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Hinh 3.15. Biéu dd sinh trwéng PPV sau 15 doi nudi ciy chiing VC5
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* Hiéu gia TCIDso qua cac doi nudi ciy
Hiéu gia TCIDso ctia hai chung PPV TX7 va VCS5 tai cac doi cdy chuyén 1, 5, 10
va 15 duogc trinh bay trong Bang 3.5.
Biang 3.5. Két qua xac dinh TCIDso ciia hai chiing

TX7 va VC5 qua cac doi nudi ciy

Chiing TX7 Chiing VC5
. o Hiéu gia trung binh _ o, Hiéu gia trung binh
Do nuoi cay boi1 nudi cay
(logTCIDso/1mL) (logTCIDso/1mL)
01 6,3 01 6,3
05 6,4 05 6,4
10 6,5 10 6,5
15 6,5 15 6,5

Két qua cho thay hiéu gia trung binh cua ca hai chung VC5 va TX7 duy tri 6n
dinh trong khoang hep tir 6,3 dén 6,5 logTCIDso/mL qua 15 doi cdy chuyén lién tiép.
Két qua nay cho thiy kha ning nhan 1én va gay nhiém cua hai ching virus duoc duy tri
bén vitng trong diéu kién in vitro.

Su 6n dinh cua hiéu gia TCIDso phan anh nang luc xam nhiém 6n dinh cua virus
d6i v6i té bao cam thy PK-15, ddng thdi chimg minh rang qua trinh cdy chuyén lién tuc
khong 1am suy giam doc luc té bao cua virus.

Khi tong hop véi cac két qua vé biéu do sinh trudng va dic diém CPE, hiéu gia
TCIDso; c6 thé khéng dinh rﬁng hai chung VC5 va TX7 thé hién tinh 6n dinh sinh hoc
vuot troi qua nhiéu doi nudi cdy. Hiéu gia TCIDso 6n dinh, cung v6i kha ning duy tri
cac bénh tich té bao dic trung dén doi thu 15, 13 minh ching cho sy thich nghi t6t ctia
virus voi dong té bao PK-15. Pay la tiéu chi quan trong dé danh gia do on dinh cua
chung virus dung lam gidng gdc, gop phan khing dinh tinh phu hop cua hai ching VC5
va TX7 trong cac nghién ctru tiép theo vé doc luc, tinh sinh mién dich va phat trién vic

xin phong bénh parvo ¢ lgn.
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b) Panh gia sw 6n dinh vé dic tinh di truyén
< Panh gia su 6n dinh gen NS1

Dé danh gia mic do 6n dinh di truyén cia hai ching PPV VC5 va TX7 qua cac
doi ciy chuyén lién tiép, mot doan gen dai 330 bp nam trong khoang tir vi tri nucleotide
1.453 dén 1.782 trén gen NS1 di dugc lya chon lam vung khao sat. Theo Lyoo va cong
su (2001), day 1a ving gen c6 muc d6 bao ton cao giira cac chung PPV khac nhau, ma
hoa cho protein phi ciu triic NS1 — yéu t6 trung tdm trong qua trinh nhan 1én, diéu hoa
biéu hién gen va tai ban DNA ctia virus.

Két qua phan tich trinh ty gen NS1 sau 15 doi nudi cdy lién tiép cho thiy khong
phat hién bat ky bién d6i nao vé nucleotide hay axit amin trong ving dugc khao sat & ca
hai chung VC5 va TX7 (Phu luc 17). Sy duy tri hoan toan tinh dong nhat vé trinh ty qua
nhiéu thé hé nudi cdy phan anh mirc d6 6n dinh di truyén cao ctia hai chung virus. Didu
nay dong thoi ham ¥ rang cac co ché sao chép va stra 16i DNA ciia PPV dugc bao toan
trong diéu kién nuoi céy in vitro, khong tao ra ap luc chon loc di manh dé thic déy tich
lity dot bién.

Su 6n dinh cua vung gen NS1 khong chi c6 gia tri vé mat di truyén hoc, ma con
cung cd bﬁng chirng cho tinh on dinh sinh hoc da dugc ghi nhan ¢ phén trén, boi gen
nay déng vai tro thiét yéu trong viéc diéu hoa qua trinh nhan 1én cta virus trong té bao
cam thu. Do d6, viéc khong xuét hién dot bién trong NS1 c6 thé duoc xem 1a chi dau
quan trong cho thiy kha ning sao chép va gy nhiém cua virus van duoc duy tri 6n dinh
qua 15 doi ciy chuyén.

< Danh gia sw 6n dinh gen VP2

Gen VP2 mi hoa protein cdu triic chu yéu cua capsid PPV, chiu trach nhiém hinh
thanh khung bao virus, quyét dinh tinh dic hiéu khang nguyén va 1a yéu tb trung tim
trong co ché gay mién dich bao hd (Simpson va cong su, 2002; Streck va cong sy, 2011).
Do d6, bt ky bién ddi nao trong trinh tr gen ndy déu c6 thé anh huong dang ké dén doc
luc, kha nang nhan Ién cling nhu hiéu qua nhan dién khang nguyén cua virus. Viéc xac
dinh sy 6n dinh ciia gen VP2 vi vy ¢ ¥ nghia quan trong trong danh gia tiém ning Gmg

dung cia ching virus trong nghién ctru va san xuat vac xin.
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Két qua phan tich trinh ty gen VP2 cua hai ching VC5 va TX7 sau 15 doi cy
chuyén lién tiép cho thdy khong xuit hién bat ky bién ddi nao vé trinh tu nucleotide hoic
axit amin trong vung gen duoc khao sat (Phu luc 17). Dir liéu nay khing dinh hai ching
PPV phan lap tai Viét Nam duy tri sy on dinh di tmyén cao cua gen cAu trac chu chét,
ngay ca sau nhiéu vong nhan 1én trong diéu kién in vitro.

Sy 6n dinh dong thoi ciia ca hai ving gen — NS1 (phi cdu trac) va VP2 (céu tric)
— ching minh rang hai ching VC5 va TX7 déap tng day du cac tiéu chuan cia mot ching
virus 6n dinh vé mit di truyén.

Tong hop cac két qua phan tich vé dic tinh sinh hoc va di truyén cho thiy hai
chung PPV VC5 va TX7 déu duy tri tinh 6n dinh cao sau 15 doi nudi cay lién tiép trén
dong té bao PK-15. Cu thé, cac chi tiéu vé hinh thai té bao cam nhiém, biéu dd sinh
trudng, hiéu gia TCIDso va trinh tuy gen & hai viing ma héa NS1 va VP2 déu cho thay su
nhat quan, khong xuét hién bién doi vé kiéu hinh hay kiéu gen. Sy 6n dinh nay phan 4nh
kha ning thich nghi bén viing ciia hai ching virus trong diéu kién nuéi cdy in vitro, déng
thoi dam bao duy tri cac ddc tinh quan trong lién quan dén kha ning nhan 1én, doc luc
va sinh mién dich. Trén co so d0, hai ching VC5 va TX7 duogc xéac dinh 1a cac ching
g vién c6 gia tri khoa hoc va thyc tién, can duoc tiép tuc danh gia chuyén sau vé doc
lyc trén dong vat cam thy va kha nang kich thich dap ung mién dich dic hiéu, nham
phuc vu dinh hudng ing dung trong nghién ciru, san xuat vic xin phong bénh parvo &
lon.
3.1.5.2. Panh gia doc lwc cia hai chiing VC5 va TX7

Hi¢u gia HI dugc xac dinh & céc thoi diém 0, 7, 14, 21 va 49 ngay sau gay nhiém,
v6i két qua dugce trinh bay tai Bang 3.6. Phan tich dit liéu (Phu luc 13) cho thiy hi¢u gia
HI trén lon nai mang thai sau gay nhiém bién dong rd rét theo thoi gian va khac biét
dang ké gitra cac nhom thi nghiém. Ca ba yéu t6 “nhom”, “thoi gian” va twong tac “nhém
x thoi gian” déu dat ¥ nghia thong ké cao (p < 0,001). Hé s6 xac dinh R2 = 98,73% cho
thiy mo hinh thong ké duoc sir dung c6 kha nang giai thich phan 16n bién thién dir liéu,

phan anh muc d6 tin cay cao ciia két qua do luong
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Bing 3.6. Hiéu gia HI trén lon nai mang thai sau khi gy nhiém virus

Hiéu gia trung binh HI trong huyét thanh lon me (logz) + SD

Ngay 0 Ngay 7 Ngay 14 Ngay 21 Ngay 49
Nhom (n=9) (n=9) (n=9) (n=9) (n=9)

TX7 0+0,00 5,33+0,87 833+0,87 11,33+0,71 10+ 0,71

V(s 0+0,00 4,67+0,71 7,67+0,71 10,67+0,71 9,67+0,71

DPéichtmg 0+0,00 00,00 0+ 0,00 0+ 0,00 0+ 0,00

O thoi diém ngay 7 sau gay nhidm, khang thé dic hiéu di duoc ghi nhan voi hiéu
gia trung binh 4,67 log: & nhém VC5 va 5,33 logz & nhom TX7, trong khi nhom d6i
ching van ¢ mirc 0. Sy ting manh & tuan thir nhat cho thdy ca hai ching virus déu c6
kha ning nhan 1én hiéu qua va kich thich dap ing mién dich dich thé sém. Hiéu gia tiép
tuc tang va dat dinh vao ngay 21, véi 10,67 logz & nhém VC5 va 11,33 logz & nhom
TX7; ddy 1a nhitng gia tri cao nhat trong toan bo thi nghiém. Phén tich Tukey pairwise
chi ra rang tai ngay 21, TX7 c6 hiéu gia trung binh cao nhat (11,33 logz, nhom A), ké
dén 12 VC5 (10,67 logz, nhdom A-B), trong khi nhém ddi ching hoan toan khong ¢ dap
rmg khang thé (0 logz, nhom F).

Dén ngay 49, hiéu gia HI & ca hai nhoém thi nghiém giam nhe nhung van duy tri &
mtrc cao (9,67 log2 & VC5 va 10,0 logz & TX7), cao hon 1 rét so vai cac thoi diém trude
(p < 0,001). Pidu nay cho thdy dap tng mién dich khong chi dugc hinh thanh nhanh
chéng ma con bén viing trong thoi gian dai. Két qua phan tich Tukey dbi véi yéu to
“thoi gian” khang dinh ngay 21 ¢6 hiéu gia trung binh cao nhét (7,33 logz, nhom A), ké
dén 1a ngay 49 (6,56 log>, nhém B), trong khi ngay 0 hoan toan am tinh (0 logz, nhom
E). Két qua cho thdy, khang thé hinh thanh nhanh chong tir ngay tht 7, dat dinh vao
ngay 21 va kéo dai dén ngay thir 49.
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Bang 3.7. Kha niing song va su c6 miit ciia PPV trong bao thai sau giy nhiém virus

Kha nang sdng ctia thai lon

sau cong cuong doc

Chét

Nhém The Khongcé ~ Cébieu S bao thai
thi Ching tu Tﬁl}g ’ biéu hién  hiénkhé  duong tinh
nghém  virus  lon sO Song kho thai thai voi PPV

1 5 0 1 4 5

1 TX7 2 6 0 2 4 5

3 6 0 2 4 5

Téng sd 17 0 5 12 15

Ty 1¢ (%) 100 0 29 71 88

4 7 0 1 6 7

2 vC5 5 5 0 1 4 5

6 8 0 2 6 6

Tongsd 20 0 4 16 18

Ty 1¢ (%) 100 0 20 80 90

Khéng 7 8 8 0 0 0

3 nﬁf‘gm 8 6 6 0 0 0

virus 9 5 5 0 0 0

Téng sb 19 19 0 0 0

Ty 1 (%) 100 100 0 0 0

Két qua danh gia kha ning sdng cua thai lon sau khi gy nhiém thyc nghiém voi
hai ching Parvovirus VC5 va TX7 dugc trinh bay trong Bang 3.7. Két qua cho thiy
nhom dbi ching (tiém PBS) ¢6 100% thai phat trién binh thudng, bé ngoai hdng hao,
dong déu vé kich thude, khong ghi nhan bat ky bat thuong dai thé nao. Nguoc lai, ¢ hai
nhom gay nhiém virus, toan bo s thai déu chét, phan dnh doc luc cao cua cd hai ching
PPV. Pang chu ¥, 71% s thai & nhom TX7 va 80% sb thai & nhom VC5 biéu hién bénh

tich dién hinh, bao gom: bién d61 mau sac thanh nau sam hoic den, hién trong mat nudc
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khién bao thai kho, nhin nheo (Hinh 3.16). Cac dic diém bénh tich nay twong dong voi
md ta kinh dién vé ton thuong bao thai trong nhiém PPV cip tinh, phan anh rd rét kha

nang xam nhap va nhan 1én manh mé cua virus trong mo thai.

Gay nhiém chung TX7 Gay nhidm chung VC5 Déi chirng

Hinh 3.16. Bénh tich trén bao thai lgn sau giy nhiém virus

Két qua xét nghiém sinh hoc phan tir kh'fmg dinh sy hién dién cua PPV trong 88—
90% mau thai thudc hai nhom gy nhiém, trong khi toan bd mau thudc nhém ddi ching
am tinh tuyét ddi. Sy trung khép gitra két qua bénh tich va phat hién gen virus chimg
minh tinh dic hiéu cua qua trinh gay nhiém, déng thoi khéng dinh doc luc cao cua hai
chung VC5 va TX7 trén dbi twong lon nai mang thai.

Nhitng két qua ndy cung cip bang chimg xac thuc cho thdy ca hai ching PPV
khong chi duy tri 6n dinh vé dic tinh sinh hoc va di truyén ma con thé hién kha ning
gay bénh manh trén vat chu 1a lgn nai mang thai.
3.1.5.3. Panh gia kha ning sinh mién dich ciia hai chiing VC5 va TX7
a) Panh gia kha ning sinh mién dich ciia hai chiing VC5 va TX7 trén chudt lang

Két qua danh gia kha nang sinh mién dich cua hai chung PPV VC5 va TX7 duoc
thé hién trong Bang 3.8 va Phu luc 14 cho thay ca hai chung déu kich thich dap tmg
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mién dich dich thé manh m& va n dinh trén dong vat thi nghiém. Hi¢u gia HI tang rd
rét sau khi tiém, phan anh kha ning nhan 1én va cam ng mién dich hiéu qua cia virus.

Hiéu gia HI trung binh c6 su khac biét dang ké giira cic nhom thi nghiém, sé mii
tiém va thoi diém ldy miu, véi mic y nghia thong ké cao (p < 0,001). M6 hinh tuyén
tinh cho thay hé s6 xac dinh R? = 96,21%, chimg minh tinh nhit quan va d6 phu hop cao
giita cac gia tri do dugc. Sau mili tiém dau tién, khang thé dic hiéu dd duoc hinh thanh,
va dat dinh sau miii tiém th hai. Hiéu gid HI duy tri & muc cao trong sudt thoi gian theo
ddi, cho thiy dap tng mién dich bén viing va lau dai.

Bang 3.8. Hiéu gia HI trén chudt lang sau tiém vic xin

Hiéu gia HI trung binh (logz) £ SD

Nhom Sau tiém miii 1 Sau tiém miii 2

thi Ngay 0 Ngay 7 Ngay 14 Ngay 0 Ngay 7 Ngay 14 Ngay 21

nghiém o _ 15y  m=15) (@=15 (=15 (@=15 (@=15 (@=15)

TX7 0+0,00 047+0,52 1,47+0,52 3,60+0,83 4,60+0,74 6,20+0,77 7,60+0,74

VCs 0+0,00 047+0,52 1,40+0,51 3,20+0,68 4,20+0,77 5,60+0,74 7,40+0,74

0+0,00 0+ 0,00 0+0,00 0+ 0,00 0+ 0,00 0+0,00 0+0,00

Sau miii tiém tht nhat, hiéu gia HI chi tang nhe, trung binh dao dong tir 0,47-1,47
logz & ca hai chung TX7 va VC5 trong khoang thoi gian 7—14 ngay sau tiém. Pay la
phan tng mién dich nguyén phat dién hinh, thuong khai phat chim va dat mirc hiéu gia
thip do hé théng mién dich chwa dugc hoat hoa hoan toan. Phan tich thong ké bang phép
thir Tukey pairwise cho thidy nhém tiém mot miii chi dat hiéu gia trung binh 0,91 log:
(nhém B), thap hon rd rét so voi nhom tiém hai miii (3,53 logz, nhém A), khing dinh
vai tro han ché ciia dap Gng nguyén phat trong viéc hinh thanh mién dich bao ho.

Sau khi tiém nhiac, hiéu gia HI ting manh mg, thé hién ddc trung rd nét cua dap
mg mién dich thtr cdp. Tai thoi diém ngay 0 trude khi tiém nhéc, hiéu gia da dat 3,6
log: d6i véi chung TX7 va 3,2 log: d6i voi VC5, phan anh su hinh thanh tri nhé mién
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dich sau liéu dau tién. Trong giai doan 14-21 ngiy sau miii tiém th{r hai, hiéu gia HI
tiép tuc ting nhanh, dat mirc cao nhit 6,2-7.6 log: (TX7) va 5,6-7,4 log: (VC5). Phan
tich Tukey chi ra rang nhom TX7 tiém hai miii dat hiéu gi4 trung binh cao nhit (5,5 log.,
nhoém A), tiép dén 1a nhom VC5 tiém hai mii (5,1 logz, nhém B), trong khi cidc nhom
tiém mot mili chi dat 1,3-1,4 logz (nhém C). Nhom dbi ching hoan toan 4m tinh trong
sudt thoi gian theo ddi (0 logz, nhém D). Su khac biét giita nhom tiém hai mii va nhom
tiém mot mili ¢ ¥ nghia thdng ké rat cao (p < 0,001), chimg minh rd rang vai tro ting
cuong mién dich cua lidu nhic.

Xét theo yéu t6 thoi gian, hiéu gia HI dat dinh tai ngay 21 (3,69 logz, nhdm A), cao
hon dang ké so véi cac thoi diém ngay 14 (2,44 logz, nhom B), ngay 7 (1,62 logz, nhom
C) va ngay 0 (1,13 logz, nhém D). Két qua nay khing dinh ring ndng d6 khang thé dat
muc tdi da vao khoang ba tudn sau miii tiém nhéc lai — thoi diém phan anh sy hoat hoa
manh mé& cua t& bao nhd va qua trinh biét hoa twong bao san xuit khang thé dic hiéu.

Péng chu y, trong sudt thoi gian thi nghiém, khong ghi nhan bat ky biéu hién 1am
sang bt thuong hay phan g viém tai vi tri tiém trén chudt lang. Diéu nay ching minh
hai chung virus TX7 va VCS c6 tinh an toan sinh hoc cao, khong gay doc tinh hay phan
g bét loi trén dong vat thay thé. Két qua nay cung cip co sé khoa hoc viing chic cho
viéc tiép tuc danh gia tinh sinh mién dich va hiéu lyc bao hd ciia cac ching virus nay
trén dbi tuong dich la lon. Viéc sang loc ban dau béng mo hinh chudt lang khong chi
dam bao an toan trong nghién ciru ma con gdp phan t6i wu hda quy trinh phat trién vac
xin PPV, rat ngin thoi gian va giam chi phi thir nghiém trén quy mé 16n.

b) Panh gia kha ning sinh mién dich ciia hai chiing VC5 va TX7 trén lon

Pé danh gia kha ning sinh mién dich cua hai chang PPV (VCS5 va TX7) trén dong
vat dich, thi nghiém dugc tién hanh trén lon va&1i tiém hai miii vic xin bat hoat. Khang
thé khang PPV trong huyét thanh dugc xac dinh bang phan tmg e ché ngung két hong
ciu tai cac thoi diém ngay 0, 7, 14 ngay sau tiém mii thir nhat va 0, 7, 14, 21 sau mili
tiém tha hai. Hidu gia HI ctia cac nhom lgn thi nghiém duoc thé hién & bang 3.13. Két
qua HI (Bang 3.9) cho thiy lon mién dich c6 hiéu gia HI trung binh ting dan. Sau miii
tiém tha nhat, hiéu gia HI trung binh chi dat 1,56 log> va 1,44 log> véi hai nhém TX7
va VCS5. Hiéu gia HI tang nhanh sau khi tiém mili nhac lai. Tai ngay thtr 21 sau miii 2,
hiéu gia HI trung binh dat 7,33 log. v&i nhom VCS5; 7,67 logz voi nhém TX7. Trong
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khi d6, sudt qua trinh thi nghiém, khong phat hién dugc khang thé khang PPV (HI=0) ¢
nhoém dbi chung PBS.

Bang 3.9. Két qua danh gia khang thé khang PPV trén lon bang HI

Hiéu gia HI trung binh (logz) £ SD

Nhém Sau tiém miii 1 Sau tiém miii 2
thi Ngay 0 Ngay 7 Ngay 14 Ngay 0 Ngay 7 Ngay 14 Ngay 21
nghiém (n=9) (n=9) (n=9) (n=9) (n=9) (n=9) (n=9)
TX7 0+£000 056+0,53 1,56+053 3,67+0,87 4.67+087 633+0,71 7,67+0,87
VC5  0+0,00 0,56+0,53 1,44+0,53 3,33+0,71 433+0,87 567+087 7,33+0,71
bbi
0+£0,00 0+0,00 0000 0+£000 0£0,00 0+0,00 00,00
ching

Két qua phén tich cho thay hi¢u gia HI trén lon sau tiém vic xin c6 sy khac biét rd
rét gilta cac nhom, sd miii tiém va thoi diém theo ddi. Phan tich théng ké (Phu luc 15)
xéac nhan rang cac yéu té nhom thi nghiém, sé mii tiém va thoi gian déu anh hudng co
¥y nghia théng ké dén hiéu gia HI (p < 0,001). Bong thoi, cac twong tac giita nhom voi
s6 mili tiém va nhom véi thoi gian ciing ¢6 ¥ nghia (p < 0,001), phan anh sy khac biét
trong dong thai dap ung mién dich cta tirng nhom theo miii tiém va thoi gian.

Két qua so sanh bang phuong phap Tukey khing dinh ring hai nhém duoc tiém
véc xin (TX7 va VC5) c6 hiéu gia HI trung binh cao hon ¢ ¥ nghia so v6i nhom dbi
chung (p < 0,001), trong khi khong c6 su khac biét dang ké gitta TX7 va VC5 (p > 0,05).
Tuy nhién, xét trén ting thoi diém, nhoém TX7 thuong duy tri hiéu gia cao hon VC5,
dac biét tai ngay 21 sau tiém, voi gia tri trung binh lan luot 1a 5,57 log> va 5,44 log..
Diéu nay phi hop v6i quan sat trong bang dit liéu, khi TX7 lién tuc dat hiéu gia cao hon
VCS tir sau mili 2.
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Bang 3.10. Két qua bao hd thai lon sau céng cwong doc
Kha ning song cuia thai lon sau Thai lgn
cong cuong doc duong
, , A tinh véi
Nhémthi Thirtw  Tong sb Chet
) ) - PPV sau
nghiém lon thai lon ) Khoéng c6  Co bicu X
Song P ] cong
biéu hi¢n  hién kho .
cuong
kho thai thai A
doc
Nhém  Lonsb 1 8 6 2 0 1
mién dich y o 52 7 5 2 0 1
VC5 ,
Lon so 3 7 7 0 0 0
18,18 0
Ty 1€ (%) 100 81,82 9,09
18,18
Nhém  Lonsd 4 6 6 0 0 0
mién dich 1§ 5 8 6 2 0 1
TX7 ,
Lonso 6 7 6 1 0 1
14,29 0
Ty 1€ (%) 100 85,71 9,52
14,29
Nhém d6i  Lon sb 7 7 0 2 5 6
chimg 1 5nsé 8 7 0 1 6 6
Lons6 9 6 0 2 4 6
25 75
Ty 1€ (%) 100 0 90
100

Anh huéng ciia s6 mili tiém ciing thé hién rat r5, khi hiéu gia HI trung binh tiém 2

mili dat 3,58 logz, cao hon ¢ ¥ nghia so voi khi tiém 1 mili (0,93 logz). Két qua nay
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khang dinh vai tro can thiét ctia mili tiém nhac lai trong viéc kich thich dap tmg mién
dich manh mé& va bén vitng. Phan tich theo thoi gian ciing cho thiy hiéu gia HI ting dan
sau tiém, véi mirc cao nhat tai ngay 21 (3,67 logz), cao hon ¢ ¥ nghia so véi cac thoi
diém khéc (p < 0,05).

Mit khac, két qua hiéu gia HI trén lon sau tiém hai miii (Bang 3.9) twong duong
v6i két qua thu duoc trén md hinh chudt lang sir dung liéu 1/4 (Bang 3.8). Piéu nay cho
thiy mo hinh chudt lang c6 thé dugc ap dung 1a dong vat thay thé cho lon trong danh

gia kha ning sinh mién dich cta cac ching PPV.

Nhom mién dich VC5 Nhom mién dich TX7 Nhoém déi ching

=

Hinh 3.17. Thai lgn sau cong cuwong doc

Két qua thi nghiém cong cudng ddc trén lon nai mang thai (Bang 3.10) cho thiy
ca hai nhém tiém vic xin TX7 va VC5 déu dat hiéu qua bao hd 1o rét so véi nhém doi
ching. O nhém dugc tiém véc xin, ty 1¢ thai song dat 1an luot 81,82% (VCS5) va 85,71%
(TX7), trong khi nhom d6i chimg hoan toan khong c6 thai sdng sau cong cudng doc.
Diéu nay chimg minh ring viéc tiém vic xin di tao duoc dép tmg mién dich c6 kha ning
bao v¢ bao thai trudc sy xam nhap cua virus.

Mit khéc, ca hai nhém TX7 va VC5 déu khong ghi nhan hién tuong kho thai, trong
khi & nhom d6i chimg. Trong khi, 75% thai lon c6 cac biéu hién nhu thai bi hap thu
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nudc, kho, ciing lai va chuyén mau thanh mau den, kich thuéc nho hon so voi1 cac thai
binh thudng & nhém dbi chimg (Hinh 3.17). Pay 1a bang ching cho thiy véc xin di ngin
chan duogc dic trung gdy bénh dién hinh cta PPV, vdén thuong dan dén hién tuong kho
thai va say thai hang loat.

PPV duoc phat hién c6 mat & 90% thai lon cia nhom dbi chung, trong khi chi 2/22
(9,09%) va 2/21 thai lon (9,52%) thai lon dugc phat hién PPV ¢ nhom mién dich VC5
va nhém mién dich TX7, theo tht ty (Bang 3.10).

Bang 3.11. Két qua ELISA danh gia khang thé khang PPV trén lon

Trung binh PI (%) = SD

Nhom Sau tiém mui 1 Sau tiém mii 2

th.i Ngay 0 Ngay 7 Ngay 14 Ngay 0 Ngay 7 Ngay 14 Ngay 21
nghiem . _ g (n=9) (n=9) (n=9) (n=9) (n=9) (n=9)

TX7 10,10+0,62 13,23+1,22 1847+1,06 30,79+1,46 4290+0,56 54,11+1,52 72,48+0,96

VC5 10,03 +047 13,15+0,70 18,30+0,88 30,36+1,04 42,90+1,53 54,09+1,04 71,51+0,86
bbi

hi 10,08 +0,57 10,61 +0,52 10,36+0,60 10,09+0,60 10,72+046 10,45+0,71 10,53 +0,46
chung

Ghi chii: PI (Percent Inhibition — Phan tram irc ché), PI > 50% : Mau dwong tinh voi
khdng thé PPV, PI < 50% : Mdu dm tinh véi khang thé PPV

Két qua ELISA (Bang 3.11) danh gia dap g khang thé khang PPV trén lon cho
thdy ca hai nhom thi nghiém (TX7 va VC5) déu ghi nhan su gia ting rd rét gia tri P sau
tiém véc xin, trong khi nhém d6i chimg duy tri mirc PI 6n dinh & ngudng nén (= 10%),
khong vuot ngudng dwong tinh (50%). Trudc tiém (ngay 0), tit ca cac nhom déu am
tinh v&i khang thé khang PPV, chirng minh tinh dong nhat cta dan lon nai duoc st dung
trong thi nghiém. Sau tiém mii thir nhat, chi sé PI ting nhung chua dat ngudng duong
tinh, phan 4nh dap ing mién dich so cip. Sau miii tiém th{r hai, gi4 tri PI & ca hai nhom
véc xin ting nhanh, vuot ngudng 50% va dat dinh vao ngay 21 (TX7: 72,48%; VC5:
71,51%). Piéu nay cho thiy vai trd quyét dinh ciia miii tiém nhéc lai trong viéc kich

hoat d4p tmg mién dich dich thé thir cAp va tao mién dich bao ho bén viing.
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Phén tich théng ké (Phu luc 16) khang dinh cac yéu t6 nhom thi nghiém, sé miii
tiém va thoi gian déu anh hudng co ¥ nghia thdng ké dén hiéu gia ELISA (p < 0,001).
Gia tri R? hiéu chinh cua mo hinh dat 98,42%, chirng minh muirc d phu hop rat cao cua
mo hinh véi dit lidu thuc nghiém. Phan tich phuong sai cho thiy ca yéu té chinh va
tuong tac (nhdm*s6 mili tiém, nhom*thoi gian) déu c6 anh huong dang ké dén chi s6
PI, phéan anh sy khac biét ro rét vé kha nang sinh mién dich gifra cac nhoém.

Két qua so sanh Tukey cho thdy nhom TX7 va VC5 déu dat chi sb PI trung binh
cao va khac biét co y nghia thong ké so v6i nhoém ddi ching (p < 0,05), trong khi khong
c6 su khac biét dang ké gitta TX7 va VC5. O yéu té s6 miii tiém, mii tiém tht hai tao
ra chi s6 PI cao hon 16 rét so véi miii tiém thir nhat (36,74 so v61 17,62; p < 0,05). Xét
theo yéu té thoi gian, gia tri PI ting theo tién trinh sau tiém, dat mirc cao nhit & ngay 21
(41,94), khac biét c6 y nghia thdng ké so vé6i cac thoi diém khac. Dic biét, phan tich
tuong tac nhom*thdi gian cho thdy TX7 va VC5 tai ngay 21 dat PI trung binh lan luot
58,14 va 57,20, ndm trong nhom cao nhit (A), trong khi nhom ddi chimg ¢ tat ca cac
thoi diém déu duy tri PI dudi 11 va nim trong nhom thap nhat (E).

Nhirng két qua niy chimg minh rang c hai chung vac xin TX7 va VC5 déu c6 kha
nang kich thich dap tng mién dich dich thé manh mé, vuot trdi so véi nhom ddi ching.
Dit liéu ELISA c6 su thong nhat véi két qua HI (Bang 3.9) va két qua thir thach trén lon
nai mang thai (Bang 3.10).

Két qua trén cho thay, hai ching VC5 va TX7 ¢6 kha ning giy dap tng mién dich
t6t trén lon va c6 kha nang bao ho 81,82% (chung VC5) va 85,71% (chung TX7) thai
song, trong khi 100% thai lgn chét & nhom d6i ching PBS va c¢6 biéu hién dic trung cua
bénh. Tai ngay thur 21 sau mui 2, hiéu gia HI trung binh dat 7,33log2 v6i nhém VCS5;
7,66log2 v&i nhom TX7. 100% lon dwong tinh véi khang thé PPV (theo két qua ELISA)
sau 21 ngdy tiém 2 mili vic xin. Két qua nay tuong duong véi nhiéu nghién ciru vé
Parvovirus véc xin trén thé gidi. Nhu vay, hai chung VC5 va TX7 1a nhiing chung c6
doc luc cao va dap tng mién dich tét. Hai ching VC5 va TX7 va s& 1a nhitng chung
tiém nang cho cac nghién ciru san xuét vic xin trong thoi gian toi.

3.2. Thao luan
3.2.1. Mirc d§ luu hanh cua PPV tai Viét Nam
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Két qua khao sat trong nghién ciru nay xac dinh ty 1¢ dwong tinh voi Porcine
Parvovirus tai Viét Nam dat 8,16%. Sy phan bd ty 1€ duong tinh gitta cac tinh dao dong
trong khoang tir 4,76% dén 10%, khong co su khac biét c6 y nghia thong ké giita cac
dia phuong (p > 0,05). Piéu nay cho thdy PPV dang luu hanh twong ddi dong déu trén
pham vi quéc gia, phan anh dac diém dich té hoc 6n dinh va khong phu thudc vao yéu
t6 dia Iy. Két qua nay tuong dong véi cac ghi nhan quéc té ctia Streck va cong su (2011)
tai Brazil va Yang va cong su (2012) tai Trung Qudc, khi ca hai nhém tac gia déu nhan
dinh rang ty 1¢ duong tinh v6i PPV giita cac ving dia Iy khac nhau khong c6 sy khac
biét thong ké rd rét.

Opriessnig va cong su (2014) bao céo ty 1& phat hién PPV (bao gém cac type
PPV1-PPV5) lan luot 1a 48,8% trong mau huyét thanh va 56,7% trong mé phdi thu thap
tai My va Canada trong giai doan 1996-2013, trong d6 PPV2 chiém uu thé véi ty 16
35,2%. Sy khac biét dang ké giita két qua nay va nghién ctru hién tai c6 thé duoc 1y giai
boi dic diém cia ddi tugng 1dy miu va thoi gian khao sat. Cu thé, nghién ctu cia
Opriessnig va cong su bao gdm lon & nhiéu giai doan sinh truéng (tir 3 dén trén 25 tuan
tudi, n = 586) va cac mau dugc thu trong thoi gian dai (2006-2013). Trong khi do,
nghién curu tai Viét Nam tdp trung trén dan lon néi trong hé théng chdn nuoi thuong mai,
v6i thoi gian 14y mau giéi han trong nim 2022, nén ty 1& duong tinh thap hon c6 thé
phan anh dic diém sinh hoc quan thé khac biét ciing nhu tinh ngan han cta giai doan
khéo sat.

Tai An D9, Parthiban va cong su (2022) ghi nhan ty 1€ duong tinh véi PPV 1 dat
14,3% trén 56 mau thai chét luu tai cac bang Tamil Nadu va Kerala. Tuwong tu, Serena
va cong sur (2019) phat hién ty 1& dwong tinh véi PPV 1a 13% (17/131) trén cac mau
thai chét luu & Argentina. Hai két qua nay cao hon nhe so véi Viét Nam (8,2%), c6 thé
do su twong dong trong dbi twong thu mau (déu tir dan lon nai gip van dé sinh san - thai
chét luu). Tuy nhién, khac biét vé loai mau xét nghiém ciing c6 thé anh huéng dén ty 16
phat hién virus, do cac nghién ctru ¢ An Do va Argentina chi str dung mau thai chét luu,
trong khi nghién ctru hién tai bao gdm ca mau huyét thanh va mau thai chét luu. Nhiéu
tac gia da chi ra rang ty 1& phat hién PPV trén mau bao thai thuong cao gap 2-3 lan so
vGi mau huyét thanh hodc co quan cua lgn me (Miao va cong su, 2009; Elia$ va cong

su, 2004).
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Ty 1¢ duong tinh v6i PPV trong nghién ciru nay nhin chung thip hon so véi cac
khdo sat trude d6 tai Viét Nam. Nguyen va cong su (2022) bao céo ty 1€ duong tinh véi
PPV dao dong tir 24,4% dén 61,6%, trong khi Thuy va cong su (2021) ghi nhan mirc tir
3% dén 65% ty khu vuc va thoi diém 1dy mau. Su khac biét c6 thé xut phat tir nguon
gbc va tinh chét ctia mau khao sat. Cu thé, Nguyen va cong su thu miu tai cac co so giét
md, noi diéu kién vé sinh kho duoc dam bao, con Thuy va cong sy str dung céc mau da
duong tinh voi PCV2 — mét yéu td dugce chimg minh c6 lién quan chit ché dén hién
tuong déng nhiém voéi PPV (Afolabi va cong su, 2019; Sun va cong su, 2015; Deka va
cong su, 2021; Pegu va cong su, 2023). Do d6, cac yéu t6 v& moi truong léy mau va tinh
trang bénh 1y nén cia dan lon co thé da lam gia ting ty 1& duwong tinh trong cac nghién
clru trudc.

Két qua phan tich type virus trong nghién ctru ndy cho thiy toan bo cac mau duong
tinh déu thudc type PPV1, khong phat hién su hién dién cua cac type khac (PPV2—
PPV7). Phat hién nay twong dong v6i nghién ciu ciia Huynh Thi My Lé va cong su
(2020), trong d6 100% mau PPV phan lap tir sau tinh mién Bic Viét Nam ciing dugc
xac dinh 1a PPV1. Trai lai, Thuy va cong sy (2021) va Tran Van Trung (2024) da ghi
nhan sy xuat hién dong thoi ctia nhidu type PPV (PPV1-PPV4). Tuy nhién, cac nghién
ctru ndy chii yéu thu mau tai co s¢ giét md hodc tir cac dan lon di dwong tinh véi PCV?2,
do d6 kha ning dong nhiém hodc tap nhiém trong qua trinh ldy mau 13 yéu td khoé loai
trir, lam giam d tin cdy trong xac dinh type PPV gay bénh thyc su.

Céc két qua tuong ty cling duge ghi nhan trong nhiéu nghién ctiru qudc té: Serena
va cong su (2019) va Parthiban va cong su (2022) déu xac dinh 100% mau dwong tinh
thudc type PPV1 khi thu mAu tir dan lon nai gip rdi loan sinh san — thai chét luu. Trong
khi Opriessnig va cong su (2014) va Milek va cong su (2020) ghi nhan sy hién dién cua
nhiéu type PPV (PPV1-PPV7) trén ddi twong lon & nhiéu giai doan sinh truéng (tir 3
dén trén 25 tuan tudi) va trong cac truong hop dong nhidm véi PCV2 hodc cac tac nhan
virus khac. Mac du sy luu hanh cua cac type méi (PPV2-PPV7) da dugc ghi nhan ¢
nhiéu khu virc trén thé giéi, song PPV1 van duge xem la kiéu gen chiém wu thé toan cau
va la nguyén nhan chinh gay hoi chirng SMEDI (Stillbirth, Mummification, Embryonic
Death, and Infertility) ¢ lon (Mengeling va cdng su, 2000).
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Nhu véy, két qua nghién ciru ndy — chi phat hién su hién dién cua type PPV1 —
khong nhitng phan anh tinh chinh xac trong viéc lwa chon ddi twong thu mau (lon nai
gip van dé rdi loan sinh san) cling nhu d6 tin cdy cao cua quy trinh 14y miu va xét
nghiém (dugc thyuc hién trong diéu kién vo tring nghiém ngat, han ché tdi da nguy co
tap nhiém hodc dong nhiém), ma con cho thay su 6n dinh vé mat di truyén va dich té
ctia PPV tai Viét Nam. Viéc phén 1ap thanh cong cac chung PPV1 tir dan lon néi gip rdi
loan sinh san va bao thai chét luu 1 co s quan trong cho cac nghién ciru tiép theo vé
dic tinh sinh hoc, di truyén va kha ning sinh mién dich cua virus, dong thdi gop phan
cung cép di liéu khoa hoc phuc vu cong tac giam sat va dinh hudng phat trién vic xin
phong bénh PPV trong nudc.

Két qua nghién ciru cho thiy PPV dang luu hanh ¢ mirc d6 thap (8,16%) trong
quén thé lon nai tai Viét Nam, véi kiéu gen PPV1 chiém uu thé (100%), chua ghi nhan
su xuat hién cua cac kiéu gen méi (PPV2-PPV7). Mtc d6 nhiém twong d6i 6n dinh,
phan bb dong déu giita cac khu vire va khong bi chi phdi dang ké boi yéu t6 dia 1y.
3.2.2. Pic tinh sinh hoc va di truyén ciia cac miu phén lap

Phan tich trinh ty doan gen NSI cho thiy cac ching PPV1 phan lap trong nghién
clru ndy c¢6 mic do tuong ddng di truyén cao (99,3-99,7%) so véi cac ching PPV1-
0225-L-SD va PPV1-GD10-1999 duoc ghi nhan tai Trung Qudc. Sy tuvong dong déng
ké nay phan anh méi quan hé phat sinh ching loai gan giii giita cac chung PPV luu
hanh tai Viét Nam va cac bién ching phd bién trong khu vuc Dong A, ddng thoi cho
thdy tinh bao ton di truyén cao cta virus trong pham vi dia Iy hep. Hién tuong nay cd
thé bit ngudn tir ngudn gdc dich t& chung hodc tir sy lan truyén xuyén bién gi6i thong
qua hoat dong van chuyén, trao d6i lon giéng va san pham chin nuéi trong khu vuec.

Két qua phan tich doan gen VP2 cho thay cac mau phan 1ap thuéc nhém di truyén
gan voi ching Kresse (phan 14p tai Canada, 1996), dai dién dién hinh ctia nhém PPV
“Kresse-like”. DPay 1a nhém c6 y nghia sinh hoc va ung dung dac biét, do cac ching
thudc nhom nay thuong biéu hién tinh sinh mién dich manh va kha nang trung hoa chéo
cao. Theo Kiss va cong su (2020), cac vic xin phat trién tir ching PPV K22 mang kiéu
di truyén “Kresse-like” thé hién mirc d6 bao ho vuot trdi khi cong cuong doc véi ching
PPV-27a, so véi cac véc xin thuong mai 6 dién dya trén ching NADL hoac NADL-2.
Do d6, su trong dong di truyén giira cac ching PPV 1 phan 1ap tai Viét Nam véi chung
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Kresse goi mé tiém ning Gmg dung thuc tién to 16n trong phat trién vic xin PPV thé h¢
moi, c6 kha ning bao ho hiéu qua hon ddi v6i cac chung luu hanh hién nay. Ngoai ra,
mirc d6 bao tdn cao cua ca hai gen NS1 va VP2 cung cb bang ching vé su 6n dinh di
truyén ciia PPV 1 tai Viét Nam, khang dinh kha ning thich nghi ctia virus trong quan thé
lon ban dia va gia trj ctia cac chiing nay 1am ngudn nguyén liéu gdc cho nghién ciru vic
Xin.

Trén phuong dién sinh hoc té bao, cac chung PPV1 phan 1ap déu giy ra bénh tich
té bao dién hinh trén dong té bao PK-15, bao gém bién dang hinh thai, hién turong nhan
co dic va sy hinh thanh thé vui trong bao twong. Cac bién d6i nay hoan toan phu hop
v6i nhitng mo ta kinh dién cia PPV trén té bao cam thy (Zhang va va cong su, 2015;
Wang va va cong su, 2024), qua d6 khiang dinh kha ning xdm nhdp, nhan 1én va biéu
hién khang nguyén manh mé cua virus. Pac tinh nay khong chi phan anh tinh thich nghi
cta virus dbi vai té bao vat chi, ma con la chi ddu quan trong trong viéc lya chon ching
virus géc phuc vu nghién ctru doc luc, danh gié tinh sinh mién dich va san xudt vic xin
v6 hoat hoic tai to hop.

Két qua nghién ctru dong hoc nhan 1én cia virus cho thiy 32 chung PPV phan lap
c6 cung xu hudng phat trién nhu sau: giai doan nhan 1én nhanh tir ngay 1 dén ngay 4,
dat dinh sinh trudng vao ngay thir 5, sau d6 duy tri 6n dinh dén ngay thir 7 sau khi giy
nhiém. Dién bién nay twong dong véi két qua ciia Serena va cong su (2019) va Deng va
cong su (2024), cac tac gia nay déu ghi nhan dinh tang sinh cua PPV dat cuc dai sau 5
ngay nudi trén cac dong té bao than lon va tinh hoan lon. Nguoc lai, Wang va cong su
(2024) khi sir dung ty 1& gdy nhiém cao (MOI = 0,1) ghi nhan dinh sinh truong sém hon
(36 gid sau nhidm), do hién twong xAm nhiém ddng loat va tiéu huy té bao nhanh. Theo
Hematian va cong su (2016), viéc st dung MOI cao c¢6 thé 1am rat ngén chu ky nhéan 1én
nhung ddng thoi lam giam hiéu suat nudi cdy va gy sai 1éch khi danh gia doc lyc. Do
do, lva chon MOI = 0,01 nhu trong nghién ctru nay dugc xem la t8i wu hon cho céc thi
nghiém nham danh gia dac tinh nhan 1én ty nhién cua virus.

Gia tri TCIDso cia cac chung PPV phan 13p dao dong trong khoing 4,5-6,3
logTCIDso/mL, phan anh hi¢u qua nhén 1én t6t trong diéu kién in vitro. Pang chu y, hai
chung VC5 va TX7 dat hiéu gia cao nhét (6,3 logTCIDso/mL), twong dwong hodc vuot
so voi cac chung PPV duoc sir dung trong cac nghién ctru vic xin qudc té. Van den Born
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va cong sy (2020) st dung ching PPV-27a ¢6 hiéu gia 6,0 logTCIDso/mL dé danh gia
hiéu qua bao ho vic xin thuong mai; Zeew va cong su (2007) st dung chung PPV-IDT
v6i hiéu gia 6,5 logTCIDso/mL; con Foerster va cong su (2016) ghi nhan hi¢u gia 5,0—
6,0 logTCIDso/mL khi sir dung PPV-27a trong san xuét véc xin vo hoat. Sy twong dong
vé kha ning nhan 1én nay cho thdy VC5 va TX7 1a nhitng chang ¢ dic tinh sinh hoc uu
viét, dap tmg tiéu chuén lya chon cho nghién ciru phat trién vic xin PPV trong nudc.

Diéu kién nudi cdy t6i wu dugc xac dinh 1a 37°C véi 5% FBS, phu hop véi xu
hudng chung ciia cac nghién ciru gan ddy (Zhang va va cong su, 2015; Wang va va cong
su, 2024). Két qua nay tuong ty véi quan sat ciia Bachmann (1972), khi ching PPV
G10/1 nhén 1én t6t nhat & 33—-37°C va bi trc ché & 40°C. Choi va cong su (1990) ciing
khing dinh sy khac biét vé& dap Gmg nhiét d6 giita cac chung 1a yéu td phan anh tinh da
dang di truyén va mirc d6 thich nghi sinh hoc cta virus. Trén dong té bao tinh hoan lon
(ST), chung KBSH nhén 1én t6i uvu & 37°C nhung bi han ché ¢ 39°C, trong khi chung
Kresse lai thé hién khuynh huéng nguoc lai. Trong bdi canh hién nay, dong té bao PK-
15 dugc xem la hé théng chuin muyc trong nudi céy va nghién ctru PPV, nho tinh cam
nhiém cao, do 6n dinh di truyén va khd nang duy tri lau dai trong diéu kién in vitro. Mt
khac, tong hop cac két qua nghién ciru ciing cho thiy diéu kién nudi cdy ciia PPV phu
thudc déng thoi vao dic diém sinh hoc cua tung ching va tinh chét cua té bao vat chu.
Viéc x4c dinh diéu kién nudi cy thich hop cho timg ching cu thé 1a yéu té cbt 161 dé toi
wu hoa hiéu suét nhan 1én, d@)ng thoi1 nang cao dd tin cdy trong danh gia doc lyc, tinh
sinh mién dich va hiéu qua vic xin.

Téng hop cac két qua cho thiy cac chung PPV 1 phan 1ap tai Viét Nam thé hién su
6n dinh di truyén cao, kha ning sinh truéng tot trén té bao PK-15, va thich nghi t6i uu
& 37°C v6i 5% FBS. Cac chung déu dat dinh sinh truéng vao ngay tht 5 khi st dung
MOI = 0,01. Dac biét, hai chung VC5 va TX7 noi bat voi hi€u qua nhan 1én vuot troi,
dic tinh sinh hoc 6n dinh va mdi twong dong di truyén véi cac ching véc xin qudc té.
Nhitng phat hién nay khang dinh tiém ning ung dung cia hai ching VC5 va TX7 nhu
mg vién chung gbc cho cac nghién ctru chuyén sau vé doc luc, tinh sinh mién dich va
phat trién vic xin PPV thé hé méi, gop phan chu dong trong cong tac phong bénh sinh

san do Parvovirus ¢ lon tai Viét Nam.
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3.2.3. Tiém niing ing dung hai chiing VC5 va TX7 vao nghién ciru san xuit vic xin
PPV

Hai chung virus VC5 va TX7 biéu hién rd kha ning gay bénh tich dic trung trén
dong té bao PK-15, v6i cac bién dbi hinh thai dién hinh bao gdm hién tugng bién dang
té bao, nhan co dic va su hinh thanh céc hat vui trong bao twong — nhitng dac diém kinh
dién cia nhidém PPV. Biéu d6 sinh truéng cta hai chung duy tri on dinh qua 15 doi cdy
chuyén lién tiép, v6i hiéu gia trung binh dat 6,3-6,5 log TCIDso/mL. Khong ghi nhan
bét ky d4u hiéu suy giam kha ning nhan 1én hodc thay ddi vé hinh thai bénh tich té bao
trong sudt qua trinh cdy chuyén. Két qua nay cho thiy hai ching VC5 va TX7 ¢6 tinh
6n dinh sinh hoc cao va thich nghi tot trong méi trudng nudi cdy in vitro.

Phan tich trinh ty gen NS1 va VP2 sau 15 doi cdy chuyén lién tuc khong phat hién
bién d6i vé nucleotide hodc axit amin so v&i ching gbc, phan anh mirc d6 6n dinh di
truyén dang tin cdy cta hai ching virus trong diéu kién nudi cdy. Su 6n dinh di truyén
nay dong vai trd quyét dinh d6i vai viéc bao dam tinh dong nhét, an toan va kha ning
bién chiing trong cac nghién ctru tiép theo vé doc luc, sinh mién dich va san xuat vac
Xin.

Nhiéu cong trinh qudc té di sir dung tiéu chi 6n dinh di truyén qua nhiéu thé hé
ciy chuyén dé danh gia do thich hop cta chung virus trong san xuit vic xin. Zheng va
cong su (2020) chirg minh tinh 6n dinh di truyén va Iy — hoa ctia mot ching Parvovirus
tai t6 hop sau 15 doi nuéi cdy lién tuc trén dong té bao don, thong qua danh gia dic tinh
sinh hoc va trinh tu gen. Twong tu, Lipkin va cong su (2017) phan tich su xuét hién cta
cac dot bién gen trong 15 thé hé cdy chuyén dé xdy dung ban dd di truyén va danh gia
cac bién ddi phén tir clia virus gy bénh Marek & ga. Cac két qua nay cung cd co sé khoa
hoc cho vi¢c st dung 15 doi céy chuyén nhu mot ngudng chuin danh gia do on dinh di
truyén trong san xut vic xin virus.

V& mit tiéu chuan ky thuat, cac ching virus dung lam giéng gdc cho san xuat vic
Xin can duy tri tinh 6n dinh sinh hoc va di truyén qua nhiéu thé hé nudi cdy nham bao
dam chat luong cua san phém. Mac du tai Viét Nam hién chua c6 quy dinh cu thé vé sb
doi cdy yéu cau d6i voi chung virus gdc, song theo thong 1& qubc té, mic danh gia toi
thiéu thuong 1a 15 doi cay chuyén. Vi du, trong bang sang ché CN112501133A cuia
Cong ty Duoc phim Qingdao Sinder (Trung Qudc), chung Pseudorabies virus nhuoc
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doc Qb gE /gl /11K dung cho san xuét véc xin duoc chirng nhan 6n dinh dya trén hiéu
gid TCIDso va trinh tu gen kiém dinh sau 15 doi nudi cdy trén t& bao PK-15.

Két qua cua nghién ctru hién tai khing dinh hai chung PPV VC5 va TX7 dap ung
day du cac tiéu chi k¥ thuat nay, voi do 6n dinh cao ca vé dic tinh sinh hoc 13n di truyén,
dua didu kién dugc xem 1a cac chung tng vién 1am giéng gdc trong nghién ctru phat trién
vic xin PPV.

Thi nghiém gay nhiém thuc nghiém cho thiy ca hai ching PPV VC5 va TX7 déu
biéu hién doc luc cao trén lon nai mang thai. PPV dugc biét 1 nguyén nhan cha yéu gay
hoi chiing r6i loan sinh san & lon, trong do tdn thuong chu yéu x4y ra ¢ bao thai, véi
mirc d6 nghiém trong phu thudc vao giai doan phat trién khi nhiém virus. Giai doan gitra
thai ky (khoang ngay thtr 40) duoc xac dinh 13 thoi diém bao thai c6 d6 min cam cao
nhat do hé¢ mién dich chua hoan thién (Cartwright va Huck, 1967). Vi vay, trong nghién
ctru nay, lon nai duoc gay nhiém & ngay thir 40 va md kham vao ngay thir 90 cua thai
ky nham danh gia toan dién cac biéu hién bénh 1y, bao gdm hap thu thai, chét luu va kho
thai.

Két qua cho thay toan bd bao thai trong nhom giy nhiém déu chét (100%), trong
d6 71% (TX7) va 80% (VC5) thai biéu hién bénh tich dic trung cia nhiém PPV, nhu
mat nudc, teo mo va bién ddi mau sac mé bao. Virus dugc phat hién trong 88-90% mau
bao thai bang phan tng sinh hoc, trong khi nhém ddi chirng hoan toan 4m tinh. So sanh
voi cac dir liéu quéc té, doc luc cua hai ching nay dugc xép vao nhom cao, vuot troi so
v6i cac chung chuan PPV-27a (van den Born va cong su, 2020) c6 ty 1¢ thai song 41%
va kho thai 39%, ciling nhu cac chung PPV-143a, PPV-IDT va PPV-NADL-2 voi ty 1€
kho thai chi dat 5-18% (Zeeuw va cong su, 2007). Két qua nay khing dinh cac chung
PPV phan lap tai Viét Nam (VCS va TX7) c6 khd nang gay bénh tich dién hinh, dic biét
phu hop cho cac nghién ctru phat trién vic xin bt hoat ¢6 hiéu luc cao.

V& kha nang kich thich dap tmg mién dich, ca hai ching VC5 va TX7 déu tao ra
dap ung khang thé manh mé trén lon nai sau khi cong cuong doc. Hi¢u gia khang thé HI
bat dau tang tir ngdy thtr 7 sau nhidm, dat dinh vao ngay 21 véi gia tri trung binh 11,33
logz (TX7) va 10,67 logz (VC5), sau d6 giam nhe nhung van duy tri & muc >9,67 log:
dén ngay 49. Sy khac biét c6 y nghia théng ké giira cac thoi diém va gitra nhom gay
nhidm voi nhém déi chimg (p < 0,001) ching t6 hai ching PPV nay c6 kha ning nhan
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l1én hi€u qua trong co thé vat chu va kich thich dap tng mién dich dich thé manh, dap
g tiéu chudn lya chon chung tng vién trong san xut vac xin phong bénh PPV.

Thi nghiém danh gia tinh sinh mién dich cho thiy viéc 4p dung hai miii tiém vic
xin bat hoat mang lai dap (mg khang thé t6i uu trén ca hai mé hinh thir nghiém — chuot
lang va lon nai. Hiéu gia HI trung binh c6 su khéc biét ¢ ¥ nghia thong ké giita cac sb
lan tiém (p < 0,001). Trén chudt lang, hiéu gia HI sau mot miii tiém chi dat trung binh
0,93 loga, trong khi nhém tiém hai miii dat 3,58 logz, phdn anh 1o vai trd ting cudng cua
liéu nhic lai. Két qua tuong tu dugc ghi nhan trén lon nai: sau miii tiém thu nhét, hiéu
gi4 HI trung binh chi dat 1,44 log. (VC5) va 1,56 log. (TX7), nhung tang manh vao ngay
thir 21 sau miii tiém thir hai, dat 7,33 log2 (VC5) va 7,67 log: (TX7). Céc gié tri ndy déu
vuot ngudng bao ho mién dich, cho thiy hai ching VC5 va TX7 ¢ kha ning kich thich
dap tmg dich thé manh mé& khi duoc st dung trong cong thirc vic xin bt hoat.

Két qua nay hoan toan phu hop véi cac ghi nhan trude do. Paul va Mengeling
(1986) da chirng minh ring lidu tiém dau tién ciia vic xin PPV bat hoat chi kich thich
dap Gmg khang thé & muc thap, trong khi liéu nhéc lai tao ra mién dich manh hon va bén
virng hon. Nghién ctru cta van den Born va cong su (2020) véi vic xin tam gia
Ery+Parvo+Lepto ciing cho thdy khang thé xuat hién tir ngay thr 6 va dat dinh vao ngay
thir 21 sau khi tiém hai miii. Tuwong tu, Serensen va Askaa (1981) ghi nhan hi¢u gia HI
dat 7-9 log: trong vong 23 tuan sau lidu nhéc lai khi sir dung véc xin PPV v hoat.

Sy gia ting manh mé& cua hiéu gia HI sau miii tiém tht hai phan anh co ché cung
cb tri nhd mién dich — yéu t6 then chét cua dap Gmg mién dich tht cip, duoc mo ta rd
trong cac nguyén Iy mién dich hoc co ban (Plotkin, 2010; Siegrist, 2018). Nhu vy, viéc
tiém hai mii véc xin bat hoat chira chung VC5 hodc TX7 khong chi dam bao kha ning
kich thich mién dich manh va kéo dai, ma con phu hop véi cac quy chuan qudc té vé
quy trinh tao mién dich cha dong phong bénh do PPV gy ra.

Két qua danh gia dap ung mién dich bang phan (mg huyét thanh hoc cho thiy ca
hai chung VCS5 va TX7 déu co kha ning kich thich dap g mién dich dich thé manh
m¢ trén cd mod hinh thay thé (chuot lang) va dong vat dich (lgn nai).

Trén chudt lang, hi¢u gia HI trung binh dat 7,4-7,6 logz vao ngay 21 sau miii ti€ém

tht hai, phan anh r& kha ning kich thich tri nhé mién dich cua hai ching virus. Sy tuong
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ddng vé dong hoc hinh thanh khang thé gitta chudt lang va lon nai chimg minh chudt
lang 12 m6 hinh thay thé thich hop trong giai doan sang loc chung vic xin PPV, gitp
giam chi phi va han ché viéc sir dung dong vat dich trong nghién ctru tién 1am sang.

Trén lon néi, ca hai ching déu kich thich dap ng mién dich manh mé sau mii
tiém nhéc lai. Hiéu gia HI trung binh dat 7,33-7,67 log> vao ngay 21 sau tiém, va 100%
c4 thé chuyén d6i huyét thanh dwong tinh véi chi sé e ché (PI) > 70% theo ELISA.
Nhitng két qua ndy vuot ngudng bao ho mién dich, khiang dinh tinh sinh mién dich cao
va 6n dinh cua hai ching VC5 va TX7 khi duoc st dung trong cong thirc vic xin bat
hoat.

Két qua thu duoc nhat quan véi cic bao cao trude ddy vé co ché dap ung mién
dich cta véc xin PPV v6 hoat. Paul va Mengeling (1986) da chimg minh ring liéu tiém
dau tién chi tao dap ung khang thé & muc thap, trong khi liéu nhac lai giup ting cuong
dang ké hiéu gia va kéo dai thoi gian bao ho. Nghién ciru ctia van den Born va cong su
(2020) v6i vic xin tam gia Ery+Parvo+Lepto cling ghi nhan khang thé xut hién som tir
ngay thir 6 va dat dinh vao ngay thtr 21 sau hai miii tiém, tuong ty xu hudng dugc ghi
nhan trong nghién ctru nay. Serensen va Askaa (1981) khi danh gia vac xin PPV vo hoat
cling béo cao hiéu gia HI dat 7-9 log: trong vong 2—3 tuin sau miii nhéc lai, cho thiy
dap (mg mién dich thir cp dong vai trd quyét dinh hiéu qua bao ho.

Mtrc d6 sinh mién dich ghi nhan & hai ching VC5 va TX7 twong duong hoic vuot
trdi so voi nhiéu ché pham vic xin PPV thuong mai hién nay. Kiss va cong su (2020)
cho thay chi khoang 15% ca thé tiém cac véc xin PPV thuong mai (Parvoruvax, NADL-
2, 014-“NADL-2-like”) dat hiéu gia ELISA duong tinh. Trong khi d6, Noguera va cong
s (2021) khi so sanh ba vic xin thuong mai (ReproCyc ParvoFLEX, ERYSENG
PARVO, Porcilis Ery+Parvo+Lepto) nhan thay ty 1¢ huyét thanh dwong tinh dao dong
tir 0% dén 69% sau tiém mili th hai, thip hon déng ké so voi két qua trong nghién ciru
nay. Céac khao sat dién rong gan dy cua Renzhammer va cong su (2024) ciing ghi nhan
ty 1€ huyét thanh duong tinh PPV tir 73,7% dén 100% tuy loai véc xin duoc st dung,
trong khi Garcia-Morante va cong su (2020) bao céo vic xin tiéu phan ReproCyc®
ParvoFLEX dat 100% huyét thanh duong tinh tir ngay thr 28 sau tiém.

Két qua cong cuong doc cho thay ca hai ching VC5 va TX7 déu tao duoc hi¢u qua
bao ho cao trén lgn nai mang thai, voi ty 1€ thai séng dat twong rng 81,82% va 85,71%.
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Trong khi d6, & nhém ddi chimg khong tiém véc xin, toan bo thai chét, 90% mau thai
dwong tinh voi PPV, thé hién doc luc dién hinh cua virus. Hiéu qua bao ho thu duoc
tuong ddng v6i nhiéu nghién ctru quc té vé vic xin PPV bt hoat, cung cd tiém ning
mg dung cta hai chung trong san xuit ché pham phong bénh.

Serensen va Askaa (1981) ghi nhan ty 1é thai song dat 100% ¢ nhom duoc tiém
vic xin PPV v hoat, trong khi nhom dbi ching c6 66,15% thai chét va 76,92% thai
nhiém virus. Két qua twong ty duoc béo cdo bdi van den Born va cong su (2020), khi
100% thai cia nhom tiém vic xin séng khoe manh va chi 10% mau phat hién PPV, trong
khi nhom d6i chimg c6 69% thai chét va 90% mau duong tinh v6i PPV. Kiss va cong
su (2020) khi so sanh hi€u qua cua bon loai véc xin thuong mai (Parvoruvax®, Vaccine
B, C, D) cho thiy ty 18 thai sdng dat 1an luot 100%, 89%, 92% va 64%, trong khi nhém
d6i ching chi dat 40%, khang dinh su khac biét rd rét gitra nhom c6 mién dich va nhom
khong dugc bao ho.

Nghién ciru cua Jozwik va cong su (2009) tai Puc tiép tuc chimg minh hiéu qua
bao ho cua véac xin PPV san xuit tir ching NADL-2 type 1. Sau khi céng cudong doc
bang ching PPV véi liéu 6,0 logTCIDso/ImL vao ngay thi 41 cia thai ky, 66/67 thai
ctia nhom vic xin sdng sét va khong phat hién DNA ciia PPV, trong khi nhom dbi chimg
¢6 39/50 thai chét, xuét hién ton thuong kho thai va duong tinh vé1 PPV. Méc du virus
cong cuong doc (PPV-27a) van dugce thai ra & ca nhom vic xin va nhom ddi ching trong
vong 10 ngay dau, song két qua nay khang dinh vic xin PPV-NADL-2 ¢6 kha ning bao
ho chéo hiéu qua ddi voi cac ching khéac cung type.

Trong nghién ciru ciia Noguera va cong su (2021), ba loai vic xin thuong mai
(ReproCyc ParvoFLEX, ERYSENG PARVO, Porcilis Ery + Parvo + Lepto) dugc tiém
hai liéu theo huéng dan cua nha san xuat, sau d6 lon nai dugc cong cuong doc vao ngay
thir 40 cua thai ky bang ching PPV-401/09 (type 1). Két qua cho thiy ty 1& thai khoe
manh dat 96,5% & nhom 1, 97,4% & nhom 2 va 88,3% & nhém 3, trong khi nhom dbi
chtng khéng c6 thai song, khiang dinh tic dung bao ho 6n dinh cia cac véic xin da gia
trén nén PPV v hoat.

Foerster va cong su (2016) sir dung chiing PPV-27a dé san xuat vac xin vo hoat va
cong cudng doc bang chinh ching nay. Sau khi tiém hai mii vic xin (lidu 5,0
logTCIDso/ImL) truéc khi phdi gibng va cong cudong doc biang lidu 5%6,0
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logTCIDso/ImL vio ngay 40 cta thai ky, hiéu gia HI & nhom vac xin dat 1/40—1/640

sau 18 ngdy tiém nhic, giam dan xubng 1/10-1/320 vao ngdy 54. Két qua md kham &

ngay 90 thai ky cho thay chi 4% thai bi khd & nhom tiém vic xin so voi 51% & nhom
d6i chimg.

% Ddnh gid vé kha nang sir dung cdc chiing PPV VC5 va TX7 vdo sin xudt vic
xin

Tong hop céac két qua vé dic tinh dich t&, sinh hoc, di truyén, doc luc va tinh sinh
mién dich cho thay hai ching PPV VC5 va TX7 1a ing vién ndi bat cho phat trién vic
xin PPV thé hé m&i tai Viét Nam. Ca hai duoc phan 13p tur lon nai mic hoi chiung r6i
loan sinh san, dai dién cho type PPV1 — kiéu gen duy nhét hién luu hanh trong quﬁn thé
lon Viét Nam, c6 quan hé di truyén gan véi nhom “Kresse-like” ctia cac chung vic xin
quéc té.

V& dic tinh sinh hoc, VC5 va TX7 giy bénh tich té bao dién hinh trén dong PK-
15, dat hiéu gia cao (6,3-6,5 logTCIDso/mL) va duy tri 6n dinh qua >15 doi cdy ma
khong thay d6i vé hinh thai hay trinh ty gen, dap Gmg tiéu chuan 6n dinh di truyén cta
chung gidng véc xin. Trén phuong dién phan tir, hai chung c6 do twong dong gen NS1
dat 99,3-99,7% véi cac ching PPV1 Pong A, thudc nhom “Kresse-like” c6 kha niang
kich thich mién dich manh va bao hd chéo hiéu qua.

Thir nghiém gy nhiém trén lon nai mang thai cho thiy VC5 va TX7 c6 doc luc
cao, gay chét thai 100%, véi 71-80% thai biéu hién bénh tich dic trung, vuot troi so voi
cac chung doi ching quéc té (Zeeuw va cong su, 2007; van den Born va cong su, 2020).
Hai ching tai tao dugc hoi chiung SMEDI dién hinh, khang dinh gi4 tri m6 hinh thuc
nghiém cho nghién ciru vic xin.

V& kha ning sinh mién dich, vic xin bét hoat tir VC5 va TX7 kich thich dap tng
dich thé manh trén ca lon va chudt lang, véi hiéu gia HI 7,33-7,67 logz, vuot ngudng
bao ho va twong duong hodc cao hon nhiéu ché pham thuong mai (Noguera va cong su,
2021; Kiss va cong su, 2020). Sy tang manh hi¢u gia sau mii nhic lai phan anh kha
ning hoat hoa tri nhé mién dich va dap ung thtr cip hiéu qua (Plotkin, 2010; Siegrist,
2018).
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Thur thach cong cudng doc cho thiy ty 18 thai sdng & nhom tiém vic xin dat 81,82—
85,71%, trong khi nhom ddi ching chét thai hoan toan. Virus khong dugc phat hién
trong mau thai ctia nhom dugc bao ho, ching minh hiéu qua ngin chin nhan 1én cua
PPV. Hiéu qua nay tuong duong véi cac vac xin chau Au hién hanh (Serensen & Askaa,
1981; Jozwik va cong su, 2009).

Téng thé, hai ching VC5 va TX7 dap tng ddy du tiéu chi lwa chon chung giéng
gbc cho san xuét vic xin PPV:

(1) ngudn gdc phan 1ap tir 6 dich tu nhién;

(2) 6n dinh sinh hoc qua >15 doi cdy;

(3) bao ton di truyén cao;

(4) doc lyc ro rang, gdy bénh tich dac trung;

(5) kich thich dap tng mién dich manh va bao ho hiéu qua;

Hai chiing nay khong chi dai dién cho PPV 1 luu hanh tai Viét Nam ma con 1a tng
vién tiém ning hang dau cho phat trién véc xin PPV ndi dja, gop phan chu dong ngudn
ché phim sinh hoc, giam phu thuéc nhap khau va ning cao ning luc phong bénh sinh
san & lon theo hudng an toan sinh hoc va bén virng. Tuy nhién, nghién ctiru nay chi 1a
nghién ctru bude dau vé tiém ning ung dung cac chung PPV dang luu hanh tai Viét
Nam. Dé phat trién véc xin, nghién ctru can duoc tiép tuc danh gia, so sanh hi¢u qua bao

ho véi cac san pham vac xin thuong mai.
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KET LUAN VA KIEN NGHI

1. Két luan

Nghién ctru da cung cép dit liéu toan dién vé dic diém dich t&, di truyén va sinh
hoc ctia PPV dang luu hanh tai Viét Nam, dong thoi tuyén chon duoc hai chung virus
ndi dia co tiém nang cao phuc vy phat trién vic xin phong bénh. Cac Kkét qué chinh dugc
tom tat theo ndm nodi dung nghién ciru nhur sau:

(1) Phéan lap virus:

Tu cac mau bénh phém dién hinh thu thap tai sdu tinh dai dién cho cac vung chan
nudi trong diém (Thai Binh, Thanh Hoéa, Binh Dinh, bik Lik, Déng Nai va Binh
Duong), dd phéan 14p thanh cong 32 ching PPV trén dong té bao lién tuc PK-15. Cac
chung déu giy CPE dic trung cua PPV va duoc xac nhin bang PCR dic hiéu.

(2) Xéc dinh type virus:

Phan tich dic hiéu bang phan tng PCR va giai trinh tw gen cho thiy toan bo 32
mau phan 1ap déu thudc type PPV1, chua phat hién sy hién dién cua cac type moi
(PPV2-PPV7) trong cac miu khao sat. Két qua nay khiang dinh PPV1 van 1a kiéu gen
lru hanh chu yéu trong quan thé lon tai Viét Nam.

(3) Méi quan hé di truyén:

Trinh ty gen NS1 va VP2 cua 32 mau phan 1ap c6 muc d6 bao tdn cao (100% twong
ddng v6i nhau). Cdy phat sinh ching dugc xay dung trén co so trinh tu gen VP2 cho
thdy cac chung nay c6 quan hé di truyén gan giii voi chiing Kresse (phan 1ap tai Canada)
va PPV1-0225-L-SD (phan lap tai Trung Qudc nam 2022), phan anh ngudn gdc tién hoa
6n dinh ctia PPV 1 Iuu hanh trong khu vue chau A — Thai Binh Duong.

(4) Dac tinh sinh hoc:

Diéu kién tdi vu cho nudi céy va nhan 1&€n ctia PPV trén dong PK-15 duoc xac dinh
1a mdi trudng E-MEM bb sung 5% FBS, 1% khang sinh, & 37°C va 5% CO.. Virus phat
trién manh tir ngay 1-4, dat dinh hiéu gia vao ngay tht 5 (4,5-6,3 logTCIDso/mL) va
duy tri 6n dinh dén ngay 7. Hai chung VC5 va TX7 c6 toc do nhan 1én nhanh, hiéu gia

cao va dac tinh sinh hgoc 6n dinh nhat, dugc lya chon cho cac nghién ctru chuyén sau.
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(5) bo on dinh, doc luc va tinh sinh mién dich:

Hai chung VC5 va TX7 giit 6n dinh di truyén qua it nhat 15 doi cdy, khong ghi
nhén bién di gen NS1 va VP2. Khi giy nhiém thuc nghiém trén lon nai mang thai, ca
hai ching déu biéu hién doc luc cao, gay chét toan bo thai, trong d6 71-80% cé ton
thwong dién hinh cua hdi ching SMEDI. Trong céac thi nghiém mién dich, ca hai ching
kich thich dap tmg khang thé manh trén ca mé hinh chudt lang va lon, véi hiéu gia HI
dat 7,3-7,6 log sau miii tiém tht hai. Thir nghiém céng cudng doc cho thiy ty 1¢ thai
song dat 81,82% (VC5) va 85,71% (TX7), trong khi nhom ddi ching khong c6 thai séng
va 90% thai duong tinh v41 PPV.

Téng hop cac két qua trén cho thiy VC5 va TX7 14 hai ching PPV néi dia c6 didc
tinh di truyén 6n dinh, doc luc dién hinh va kha ning sinh mién dich manh, dap ing céac
tiéu chi ctia ching gbc cho phat trién vac xin PPV bét hoat trong nude. Nhiing dir liéu
thu dugc gop phan hoan thién co sé khoa hoc cho viéc chu dong nghién ctru, san xuat
va ung dung véc xin phong bénh parvo trén lon tai Viét Nam.

2. Kién nghi

Hai ching Parvovirus VC5 va TX7 duoc tuyén chon trong nghién ciru nay di
duoc ching minh cé cac dic diém sinh hoc va di truyén 6n dinh qua nhiéu doi cay
chuyén, c6 hi€u gia virus cao, doc lyc manh, déng thot kich thich dugc dép ung mién
dich dic hiéu & ca mé hinh chudt lang va lon. Nhitng két qua nay cho thiy tiém ning
16n cua hai ching virus trong tmg dung phat trién vic xin phong bénh parvo & lon. Dé
tién t61 hoan thién quy trinh nghién ctru va tng dung hai ching ndy vao phat trién vic
xin phong bénh parvo & lon, kién nghi can tiép tuc trién khai cac ndi dung sau:

1. Thuc hién cac nghién ctru sau hon nham hoan thién co s& dit liéu vé dic diém
ctia virus: Nghién ctru sdu hon vé hinh thai virus qua k¥ thuat kinh hién vi dién
tir truyén qua (TEM). Giai trinh ty toan bo hé gen va phan tich chuyén sau vé dic
diém di truyén va cdu trac phan tir ciia gen VP2 (dua trén md hinh 3D capsid
hodc docking khang thé), phén tich cac dot bién trén gen VP2 va anh hudéng tiém
ning cia cac dot bién nay dén cau tric protein va kha nang sinh mién dich.

2. Thuc hién cac nghién ctru tiép theo nham hoan thién quy trinh dénh gia ching
gidng vac xin dé san xuat thir nghiém vac xin bét hoat phong bénh PPV ¢ lon:
Xéc dinh diéu kién bao quan va danh gia tinh 6n dinh ciia virus theo thoi gian
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bao quan. Danh gi4 tinh 6n dinh ctia khang thé theo thoi gian. Xac dinh chu ky

tiém nhic. Lya chon chit bd trg phit hop nhim nang cao hiéu qua kich thich mién

dich. So sanh hiéu qua bao hd va dap ung mién dich cta véc xin thu nghiém tir

hai ching VC5 va TX7 voi céac vic xin thuong mai hién c6 trén thi truong.

Viéc trién khai cac ndi dung trén s& gop phan hoan thién co s¢ dir liéu ciing nhu
danh gia toan dién ching gidng vic xin dé san xuat thir nghiém, hudng téi ung dung
trong thuc tién nghién ctru ché tao va san xuit vic xin phong bénh PPV hiéu qua cho

nganh chan nuoi lon trong nudc.
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Phu luc 1. Quy trinh tach chiét DNA
Str dung kit MagMAX Viral Pathogen Kit (Thermo Fisher Scientific) va tién hanh

theo cac budc trong huéng dan ciia nha san xuét, cu thé nhu sau:

Budc 1: Chuan bi dung dich gdm 265 pl Binding Solution, 10 pl Mag Max DNA/RNA
Binding Beads, 5 pl Proteinase K. Thém 200 pl mau va vortex 2 phiit.

Budc 2: U miu dd chudn bi ¢ budce 1 véi nhiét do 65°C trong 5 phat. Sau khi @, miu
duogc vortex trong 3 pht.

Budc 3: D& mau vao gia tir cho 5 phtt cho dén khi hat tir bam hét, sau d6 hit bo nude.
Bude 4: Thém 500ul Wash buffer vao va vortex 1 phat. Dé mau vao gia tir chd 2 pht,
sau do hut bo nudce.

Budc 5: Thém 500ul Ethanol 80 % vao va vortex 1 phut. Dé mau vao gia tir chd 2 phit,
sau do hut bo nudc.

Budc 6: Thém 250ul Ethanol 80 % vio va vortex 1 phat. Dé mau vao gia tir chd 2 phit,
sau do hut bo nudce.

Budc 7: Dé khé mau trong 2 - 5 phit.

Budce 8: Thém 50pul Elution Solution vao va vortex 3 phtt.

Budc 9: U dung dich véi nhiét dd 65°C trong 10 phut. Sau khi i, mau dugc vortex trong
3 phut.

Bude 10: D& mau vao gia tir chd 2 phut sau d6 hut dung dich DNA qua eppendorf 1,5ml
moi.

DNA sau khi thu duoc s& duoc bao quan ¢ diéu kién - 20°C.



Phu luc 2. Quy trinh chi tiét nudi cdy té bao va virus
* Nudi ciy té bao PK-15

PK-15 1a dong té bao thuong mai c6 ngudn gbc tir t& bao than lon trudong thanh.
Céc dong té bao nay phat trién trong méi truong dinh dudng E-MEM c6 b sung 10%
FBS va 1% Penicilin - Streptomycin & 37°C, 5% CO; (theo huéng dan ctia haing ATCC,
My).

Moi truong E-MEM duoc bd sung voi 10% FBS va 1% dung dich Penicillin-
Streptomycin dwgc giit 4m trong ti 4m 37°C, 30 phut trudc khi st dung. Té bao PK-15
sau khi duoc 1y ra tir binh nito 10ng s& duoc rd dong nhanh & 37°C. Sau khi rd dong, té
bao duoc chuyén vao 6ng falcon 15ml c6 chira sén 5 ml E-MEM. Tiép d6, dung dich
dugc ly tdm ¢ 1.500 vong/phut, 5 phut, 4°C. Dich ndi duge loai bo va phﬁn can co chira
té bao dugc thu lai. Can té bao dugce hoa tan trong 1 ml E-MEM va chuyén vao binh
nudi cdy c6 dién tich bé mit 25 cm? (binh T25) chira 6 ml E-MEM. St dung pipet v
trung dao nhe hdn hop dé té bao hoa tan déu. Sau d6, binh nudi ciy duge chuyén vao ti
am & 37°C va 5% CO,. Hang ngay, su phat trién cua té bao dugc quan sat duéi kinh
hién vi soi ngugc v6i d6 phong dai 10X. Khi mat do té bao dat tir 80 — 90% bé mit binh
nudi cdy, t& bao cé thé duoc sir dung dé tiép tuc cdy chuyén hodc gdy nhidém virus
(Nguyén Thi Hoa va cong su, 2018).

* Cay chuyén té bao PK-15

Khi mat d6 té bao dat tir 80 — 90% bé mat binh nudi cdy, tién hanh ciy chuyén té
bao theo phuong phap thuc hién nhu sau:

Budc 1: Hat bé mdi trudng tir binh nudi cdy va rira 16p té bao bang 10 ml dung dich
PBS.

Budc 2: Thém 1ml Trypsin-EDTA vao binh nudi cdy va o & 37°C trong 10 phit. Sau
d6, quan sat t& bao dudi kinh hién vi soi ngugc voi do phong dai 10X va g nhe binh
cho dén khi té bao tach roi thanh té bao don. Hut dung dich chira té bao vao 6ng falcon
15 ml c¢6 chira 7 ml mdi truong E-MEM bo sung voi 10% FBS va 1% dung dich
Penicillin-Streptomycin. Tiép theo, dung dich Trypsin dugc loai bé bang cach ly tim &
1.500 vong/phut, 5 phut, 4°C.

Budce 3: Cian té bao sau d6 duoc hoa tan trong 5 ml moi trudong va thuc hién dém sb té

bao.



Budc 4: Té bao dugc pha lodng dén 2 x 10° té bao/ml va chia déu vao cac binh nudi cy
moi ¢6 chira sin méi trudng nudi cdy. Quan sat t& bao dudi kinh hién vi soi nguoc véi
d6 phong dai 10X, lc nhe binh dé té bao tach roi nhau, khong bam thanh cum.
Budc 5: Chuyén binh té bao véao ti 4m 37°C, 5 % CO: . Su phat trién cua té bao duogc
quan sat hang ngay duéi kinh hién vi soi nguoc véi do phong dai 10X (Pham Vin Son
va cong su, 2017).
* Giir giong té bao

Céc bude thu nhan té bao dé giit gidng duoc thuc hién gidng bude 1 dén bude 3
trong phuong phap ciy chuyén té bao, budc 4 duoc thyc tiép nhu sau:
Budc 4: Pha lodng té bao dat ndng do 5 x 10° té bao/ml trong méi truong E-MEM véi
10% FBS, 1% dung dich Penicillin-Streptomycin va 10% Dimethylsulfoxide (DMSO).
Huyén dich té bao sau d6 duoc chia vao céac 6ng chiu nhiét, moi 6ng 1ml.
Budc 5: Té bao giit gibng duoc bao quan nhu sau: dau tién té bao duoc bao quan ¢ -
20°C trong vong 2 — 3 gid, sau d6 chuyén sang bao quan ¢ -80°C qua dém. Cudi cung,
té bao dugc chuyén vao luu trit trong nito 16ng (Pham Vin Son va cong su, 2017).
* Gay nhiém virus

Mau huyén dich hoac huyét thanh duoc chuin bi & trén s& dugc xét nghiém su co
mat cua cac loai virus: Virus dich ta lon (CSFV), Virus gay hoi chiing 16i loan hd hép
va sinh san trén lgn (PRRSV), Virus circo type 2 (PCV2). Céac xét nghiém dugc thuc
hién theo tiéu chuin Viét Nam: Xét nghiém PRRS theo TCVN 8400-21:2014, xét
nghi¢m PCV theo TCVN 8400-36:2015, va xét nghi¢m CSF theo TCVN 8400-47:2019.
TAt ca cdc miu 4m tinh v&i tat ca cac loai virus trén sé duoc sit dung dé phan 1ap PPV
trén dong té bao PK-15.

Céc budc gy nhiém parvovirus duoc tién hanh nhu sau:
Bude 1: Té bao PK-15 dugc nudi céy trong binh T25 dén khi mat do té bao dat tir 80 —
90% bé mit binh nuoi ciy.
Budce 2: Mau huyét thanh hodc huyén dich s& duoc loc bang mang loc vo trung cé kich
thudc 16 loc 0,2um.
Budc 3: Té bao PK-15 da dugc chudn bi trong bude 1. Tiép theo, moi truong nudi ciy
duoce loai bo. Té bao duge G véi 1ml dung dich sau lgc trong 60 phut ¢ nhiét do 37°C.

Sau d6 6 ml moi truong E-MEM bd sung 5% FBS va 1% Penicilin — Streptomycin
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duoc bd sung vao binh nudi cay. Moi trudng nudi cdy duge gitr am & 37°C, 30 phut
trudce khi str dung.

Budc 4: Chuyén binh té bao vao tu &m 37°C, 5% CO: . Hang ngay, quan sat su phat
trién cua té bao dudi kinh hién vi soi ngugc véi d6 phong dai 10X. Quan sat té bao
trong vong 7 ngay.

Budce 5: Virus duoc thu lai khi dién tich té bao bj pha huy dat 80 — 90% dién tich day
binh nudi. Tién hanh dong tan 03 1in dé virus thoat hoan toan ra khoi té bao. Sau d6 bao
quan virus & nhiét d6 -30°C. Tiép tuc st dung 10% dung dich & doi nudi cy thir nhat dé
gy nhiém doi thtr hai theo phuong phap nhu trén. Két qua phan 1ap cudi ciing duoc ghi

nhan sau khi virus duoc cdy chuyén 3 doi lién tiép (Nguyén Thi Hoa va cong su, 2018).



Phu luc 3. Puong chuin xac dinh méi twong quan giira gia tri Ct ciia phan ng
Realtime-PCR va s6 lwong ban sao virus
e Quy trinh xdy dung dwong chudn xdc dinh moi twong quan giiva gia tri Ct ciia
phan g Realtime-PCR va sé lwong ban sao virus

Poan gen NS1 cua Parvovirus dugc khuéch dai bang phan tmg PCR st dung cip
mdi dic hiéu d3 duoc cong bd béi Miao va cong su (2009):

NS1-F: 5>-AGCCAAAAATGCAAACCCCAATA-3’
NSI1-R: 5’-CTCCACGGCTCCAAGGCTAAAG-3’

San pham PCR thu dugc duoc chén vao vector pGEM-T (Promega) va bién nap
vao chung E. coli DH50 dé nhan dong. Plasmid tai t6 hop dugc tach chiét bang bod
QIAprep Spin Miniprep Kit (QIAGEN), sau d6 do ndng d6 bang quang phd ké UV/Vis
(BioPhotometer plus, Eppendorf). S6 ban sao plasmid dwgc tinh toan bang cong cu
DNA Copy Number Calculator (Thermo Scientific Web Tools) dua trén khdi lwong
DNA thu duoc. Dung dich plasmid gbc sau d6 duoc pha lodng theo cap sé nhan 10, tao
thanh ddy chuin cho phan tng Real-time PCR. Cac gia tri Ct thu dugc tir phan tng
duoc sir dung dé xay dung duong chuan dinh luong (Miao et al., 2009).

Két qua xdy dwng dwong chudn:

Doan gen NSI c6 kich thudc 142 bp duoc khuéch dai thanh cong bing cip mdi
NSI-F va NSI-R (Miao et al., 2009) va duoc chén 6n dinh vao vector pGEM-T (kich
thude 3 kb). Nong d6 plasmid tai t6 hop ban dau dat 0,034 pg/ul, trong tng véi 1,008 x
10 ban sao/ul, dugc xac dinh bﬁng cong cu tinh toan cua Thermo Scientific. Mau
plasmid dugc pha lodng theo cip s 10, va cac phan tng Real-time PCR dugc thyuc hién
ba 1an lap k¥ thudt dé dam bao do chinh x4c.

Két qua phan tich (Hinh 1) cho thiy cac gia tri Ct c6 mdi twong quan tuyén tinh
cao v6i sb lugng ban sao plasmid trong ddy pha lodng, qua d6 duong chudn dinh luong
duoc xay dung véi do tin cdy cao (Hinh 2). Dya trén dudng chuin nay, sb luong ban
sao virus trong cac mau DNA c¢6 thé duge tinh toan chinh xé4c tir gia tri Ct thu dugc

trong cac phan tng Real-time PCR st dung cip mdi NS1-F va NS1-R.
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Phu luc 4. Quy trinh HI va ELISA

I- QUY TRINH PHAN UNG NGAN TRO NGUNG KET HONG CAU (HI)
1.1. Phan ing ngung két hong ciu (HA)

Cich tién hanh
- Dung pipet nhé 50 pl PBS vao cac giéng cua dia nhua 96 giéng day chir V tir cot thir 1
dén cot thir 12
- Dung pipet nhé 50 pl PPV vao giéng 1 ciia dia phan tng,
- Pha lodng khang nguyén: sir dung pipet tron déu virus v6i PBS & giéng 1, hit 50 pl
chuyén sang giéng 2, tron déu, hut 50 pl chuyén sang giéng 3, tron déu, tiép tuc 1am nhu
vay dén giéng 11 roi hut bo di 50 ul
- Dung pipet nho tiép 50 ul PBS vao tit ca cac giéng cua dia phan tng
- Dung pipet nho 50 ul hong cau chudt lang 0,8 % vao cac giéng cua dia phan Gmg. Lic
nhe dia phan Gmg va 0 dia ¢ nhiét d6 37 °C trong thoi gian 1 h, sau d6 doc két qua

Poc két qua
- Phan rng 4m tinh: hdng cau ling xudng day tao thanh chdm tron.
- Phan ng duong tinh: xay ra hién tuong ngung két, hong cau ngung két thanh cum 14m
tam xung quanh giéng.
- Poc hiéu gia ngung két: hiéu gia ngung két khang nguyén dugc danh gia & do pha
lodng cao nhat con cd phan tng ngung két xay ra.
1.2. Phan ving ngin tré ngung két hdng ciu (HI)

Xir Iy huyét thanh can kiém tra: V6 hoat huyét thanh can kiém tra bang bé 6n
nhiét ( & nhiét 46 56 °C trong 30 phut. Cho huyét thanh di duoc vo hoat vao cac tuyp
eppendorf, mdi tuyp 50 pl huyét thanh. Thém 150p1 dung dich Kaolin 25% va dé yén &
nhiét do phong trong 20 phut. Ly tdm dung dich véi tbe d6 2500 vong/ phut trong 10
phut, sau @6 thém 25 pl hong cau chudt lang 0,8 %, lic nhe va dé yén & nhiét do phong
trong 1 h. Tiép tuc ly tim dung dich véi tbc do 2500 vong/ phut trong 10 min, thu huyét
thanh ndi ¢ trén.

Cich tién hanh
- Dung pipet nhé 50 pl PBS vao dia nhwa 96 giéng day chit U tir cot the 1 dén cot
thar 12.



- Dung pipet nho 50 ul huyét thanh ddi ching duong vao giéng Al va B1, nhé 50 pl
huyét thanh d6i chimg am vao giéng C1 va DI, nho 50 pl huyét thanh da xtr 1y vao
giéng E1 va G1 cia dia phan tng.
- Pha lodng huyét thanh: sir dung pipet tron déu huyét thanh véi PBS & c6t 1, roi hit 50
ul chuyén sang cOt 2, tron déu, hut 50 ul chuyén sang ¢t 3, tron déu, tiép tuc lam nhu
vay dén cot 11 roi bo di 50 pl.
- Dung pipet nho 50 pl dung dich khang nguyén 4 don vi HA vao céac giéng tir cot thir 1
dén cot 11. Lic nhe dia, G dia & nhiét 46 37 °C trong thoi gian 1 h
- Dung pipet nhé 50 pl PBS (B.1.7) vao ¢t 12 lam dbi chimg hdng cau.
- Dung pipet nhé 50 pl hdng cau chudt lang 0,8 % vao cac giéng cua dia phan tng.
- Lic nhe dia phan tng va dé ¢ nhiét d6 phong trong 45 phat dén 60 phut, sau d6 doc
két qua.

Poc két qua
- Phan rng 4m tinh: c6 hat ngung két 1am cham.
- Phan ung duong tinh: hong cau ling xubng day tao cham tron.
- Hiéu gia cta huyét thanh 1a nghich dao cia gia tri pha lodng 16n nhat ma trc ché 50 %
4 HA vi rat
II - QUY TRINH ELISA (PrioCHECK™ Porcine Parvovirus Ab Plate Kit —
ThermoFisher Scientific)
2.1. Chuin bi dung dich truéc khi thwe hién
- Dilution buffer 5X (Thanh phan 3) phai dugc pha loang theo ty 1¢ 1:5 trong nudc khir
khoang. Do 6n dinh cua Dilution buffer working solution: 5 gid & 22 + 3°C.
- Horse Serum Hoan nguyén huyét thanh ngya (Thanh phan 6) véi 3,5 ml nudc khir
khoang (Thanh phan 5). Sau khi pha, bao quan & -20°C cho dén ngay hét han.
- Viéc hoan nguyén thude thir ddng khé phai duoc thyc hién nhu sau:
1. Can bang céc lo & nhiét d6 22 + 3°C.
2. Pé lo thude & vi tri théng dung, gd nhe lo thubc vao mat ban dé dam bao réng chét
bén trong nam & day lo.
3. M¢ lo.

4. Thém luong nude khir khoang can thiét.
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5. Pay nut trén lo va xoay nhe lo dé vat liéu kho con lai s& duge hoa tan.
6. Dé yén vat liéu déng kho trong 15 phut ¢ 22 + 3°C.
7. Thinh thoang dao ngugc 1o nhe nhang (nén tranh tao bot tranh).
- Conjugate buffer
Dé thuc hién xét nghiém véi hai dai, hay thém vao 1,9 mL dung dich Dilution buffer
working,0,1 mL huyét thanh ngwa d3 hoan nguyén (ndng do cudi cung ciia ngua huyét
thanh 1a 5% (v/v)). Dung dich Conjugate buffer chua sir dung c6 thé dugc bao quan &
nhiét d6 5 + 3°C trong thoi gian tdi da dén 24 gio.
- Conjugate dilution
Pha loang Conjugate (30x) (Thanh phan 2) 1:30 bang Conjugate buffer. Chuan bi 1,8
mL dé thyc hién xét nghiém véi hai dai.
Luu y: Conjugate phai dugc pha loang ngay trude khi sir dung.
- Khiang nguyén (Antigen)
Hoan nguyén Antigen (Thanh phan 7) véi 6 mL Dilution buffer working. Dé str dung
mot phan bd xét nghiém, khang nguyén hoan nguyén trong lo phai dwgc chia thanh cac
phan 1,0 mL (tSi da 6 1an chay thir trén mdi dia). Tranh rd d6ng nhiéu lan va bao quan
cac phan dich trong lo nhé & -20°C.
- Washing solution
Washing Fluid (200x) (Thanh phan 4) phai dugc pha lodng theo ty 1& 1:200 trong nudc
khir khoang va du cho thé tich cudi cung 1a 12 lit dung dich rira. P9 6n dinh cua dung
dich rtra: 1 tudn bao quan & 22 + 3°C.
Luu y: Co thé st dung may rira ELISA c6 ban trén thi truong. Néu khong 6 sin, Viéc
rira céc dia c6 thé duoc thyc hién bang tay bang cach phan phdi 200 — 300 pl dung dich
dung dich rira vao tat ca cac giéng cua dia. Sau d6, 1am tréng dia va lap lai nhiéu lan
theo quy dinh. Khong can thiét phai ngam dia. G nhe vao dia sau lan rira cudi cung.
2.2. Qua trinh thuc hién

% U trwéc miu xét nghiém va khang nguyén
1. Tron 96ul dung dich Dilution buffer working solution véi 24ul Huyét thanh tham
chiéu 1 (Thanh phan 8) va 120ul khang nguyén hoan nguyén.
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2. Tron 96pl dung dich Dilution buffer working solution v&i 24pl Huyét thanh tham
chiéu 2 (Thanh phan 9) va 120ul khang nguyén hoan nguyén.
3. Tron 12pl mdi mau huyét thanh véi 48ul Dilution buffer working solution va 60ul
khang nguyén hoan nguyén.
4. U trong 60 + 5 phut & 37 + 1°C.
< U trong dia thir nghi¢ém
1. D4n nhin tirng dai caa TAm thir (Thanh phan 1) bang but danh diu.
2. Phan phéi 100 uL Dilution buffer working solution vao giéng Al va BI.
3. Phan phdi 50 pL Dilution buffer working solution vao giéng C1 va D1.
4. Thém 50 pL khang nguyén hoan nguyén vao giéng C1 va D1 va tron.
5. Phan phdi 100 pL Huyét thanh Tham chiéu 1 - hdn hop khang nguyén vao giéng E1
va FI.
6. Phan phdi 100 uL Huyét thanh Tham chiéu 2 - hdn hop khang nguyén vao cac giéng
Gl vaHI.
7. Phan phdi 100 uL miu xét nghiém - hdn hop khang nguyén vao cac giéng con lai. 8.
Day dia thu lai va i trong 120 £ 5 phat 6 37 = 1°C.
< U v6i Conjugate
1. D6 tAm thir ra va rira tim 6 1an voi 200 dén 300 pL dung dich rira. G6 nhe vao dia sau
lan giat cubi cung.
2. Phan phéi 100 uL Dilution conjugate vao tat ca cac giéng.
3. Pay dia thu lai va u trong 60 + 5 phut ¢ 37 + 1°C.
% U v6i chét nén tao mau (TMB)
1. P6 dia thir nghiém ra sau thoi gian 0 va rira dia 6 lan v6i 200 dén 300 pL dung dich
rira. G& nhe vao dia sau chu trinh gidt cudi cing.
2. Phan phéi 100 uL Chét tao mau (TMB) (Thanh phan 10) vao tit ca cac giéng.
3. U dia trong 15 phut & 22 + 3°C.
4. Thém 100 pL Stop solution (Thanh phan 11) vao tit ca cac giéng.
5. Tron ham luong trong giéng trudce khi do.

2.3. Poc két qua va tinh két qua
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1. Po mat 6 quang (OD) cua giéng ¢ budc soéng 450 nm trong pham vi 15 phut sau khi
ngung phan trng tao mau.

2. Tinh gi4 trj trung binh OD 450 cua giéng A1 va B1 (= OD 450 blank).

3. Tinh gi4 tri OD 450 da hi¢u chinh cta huyét thanh tham chiéu 1, 2 va cia mau huyét
thanh bang cach trir di gia tri trung binh ctia OD 450 blank.

4. Tinh gia tri trung binh OD 450 d4 hiéu chinh cua giéng C1 va D1 (= OD 450 tdi da).
5. Phan tram tc ché (PI) duoc tinh theo cong thirc sau:

PI =100 — (OD 450 d4 hiéu chinh ctia miu thir/ OD 450 d3 hiéu chinh t6i da) x 100

PI > 50% : Méu duong tinh v&i khang thé PPV

PI < 50% : Mau am tinh v6i khang thé PPV

Tiéu chi xac thuc

1. Gia trj OD 450 blank trung binh (giéng A1 va B1) phai < 0,300.

2. OD 450 ti da d hiéu chinh (giéng C1 va D1) phai > 1,000.

3. PI cia Huyét thanh tham chiéu 1 (d6i chiing dwong tinh) phai > 50%.

4. PI chia Huyét thanh tham chiéu 2 (d6i chtng 4m tinh) phai < 50%.

Khoéng dap tng bat ky tiéu chi ndo trong sb nay 1a Iy do dé loai bo két qua cua tiéu chi
d6 tAm thu nghiém cu thé.

Luru y: Néu OD 450 max da hiéu chinh dudi 1.000 thi c¢6 thé 1a (TMB) qué lanh. Trong
truong hop d6, lam 4m dung dich dén 22 + 3°C hoic u tdi da 30 phut. Néu OD 450 max
trung binh d3 hiéu chinh 1a trén 2.000 thi nén 0 TMB véi thoi gian ngén hon.
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Phu luc 5. Két qua xac dinh miu dwong tinh PPV

Tinh Thoi gian thu miu | S6 lwgng miu MAiu dwong tinh PPV
Bénh Huyét thanh
pham phadi
thai

Binh Dinh  |13/04/2022 dén 60 huyét thanh PM21, PM27,

18/04/2022 PC7,PCI15

Thai Binh  |24/05/2022 dén 60 huyét thanh PH2,  DH4,

31/05/2022 PHI11, PHIS,
KX24
Thanh Héa |07/06/2022 dén 60 huyét thanh, 3 TSS, TX7,
15/06/2022 bao thai TX13
Pik Lak 15/08/2022 dén 60 huyét thanh, 9| EK31 EK18, EK20,
22/08/2022 bao thai EK27, MD22,
MD28
Dong Nai  |26/09/2022 dén 60 huyét thanh, 10| VC32, VC5,  VCl1o,
02/10/2022 bao thai LT36 VC15, LT23,
LT32
Binh Duong |04/11/2022 dén 60 huyét thanh, 10 DA6, DAI2,
11/11/2022 bao thai DA27, BC2,
BC4, BClI,
BCI15
Téng: 360 huyét thanh,

32 bao thai
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Phu luc 6. Két qua quan sat bénh tich té bao ciia 32 chiing phén lap

Tinh Mau Doi nuoi Bénh tich té bao* (%)
ciy Ngay 1 | Ngay 2 | Ngay 3 | Ngay 4 | Ngay 5 | Ngay 6 | Ngay 7
Thai bH2 P1 0 0 10 30 40 50 65
Binh P2 0 10 30 40 55 75 75
P3 0 20 30 50 60 70 80
bH4 Pl 0 0 5 10 20 30 40
P2 0 5 10 20 30 45 55
P3 0 10 30 40 50 60 70
bHI11 | Pl 0 10 25 45 55 60 70
P2 0 20 35 55 65 75 80
P3 0 35 50 60 70 80 90
bH15 | Pl 0 0 5 10 25 35 45
P2 0 5 10 25 30 40 60
P3 0 10 20 30 40 55 75
KX24 | Pl 0 10 25 40 55 70 85
P2 0 30 40 60 70 80 90
P3 0 35 55 60 75 85 90
Thanh | TS8 P1 0 0 5 10 15 25 35
Hoa P2 0 5 15 25 30 40 50
P3 0 10 25 40 50 60 70
TX7 P1 0 10 25 40 60 70 80
P2 0 30 55 60 70 80 90
P3 0 30 45 60 75 85 90
TX13 | Pl 0 0 0 0 10 20 30
P2 0 0 15 25 35 50 65
P3 0 10 15 35 50 60 75
Binh PM21 | Pl 0 0 10 25 35 45 60
Dinh P2 0 10 20 30 40 55 70
P3 0 20 35 50 60 70 80
PM27 | Pl 0 0 0 0 10 20 30
P2 0 0 10 20 35 50 60
P3 0 10 20 35 50 60 70
PC7 Pl 0 10 25 40 50 65 70
P2 0 20 35 55 60 70 80
P3 0 35 50 65 75 85 90
PC15 |P1 0 0 0 0 10 20 30
P2 0 0 10 20 35 45 60
P3 0 10 15 30 45 60 75
bak EK18 | Pl 0 0 5 10 15 25 35
Lak P2 0 5 15 25 30 40 50
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P3 0 10 25 40 50 60 70
EK20 |PI 0 0 5 10 25 35 45

P2 0 5 10 25 30 40 60

P3 0 10 25 35 45 65 75

EK27 |PI 0 10 25 40 50 60 75

P2 0 20 35 45 55 65 85

P3 0 35 50 60 70 80 90

EK31 |Pl1 0 0 0 0 10 20 35

P2 0 5 10 20 30 40 55

P3 0 10 15 25 40 65 75

MD22 | PI 0 0 0 0 10 20 30

P2 0 0 10 20 35 50 60

P3 0 15 30 45 55 65 75

MD28 | Pl 0 0 5 10 15 25 35

P2 0 5 15 25 30 40 50

P3 0 10 25 40 50 60 70

Pong | VC5 |PI 0 15 20 35 55 70 80
Nai P2 0 30 50 60 70 80 90
P3 0 30 50 65 75 85 90

VC10 |PI1 0 10 25 40 55 70 85

P2 0 30 45 60 70 80 90

P3 0 35 50 60 75 85 90

VC15 |PI 0 0 0 0 10 20 30

P2 0 0 10 25 35 40 55

P3 0 15 25 35 45 60 70

VC32 | Pl 0 0 10 30 40 50 65

P2 0 10 30 40 55 75 75

P3 0 20 30 50 60 70 80

LT23 |PI 0 0 0 0 10 20 30

P2 0 0 10 20 35 50 60

P3 0 20 30 40 55 65 75

LT32 |PI 0 0 0 0 10 20 30

P2 0 0 10 20 30 40 50

P3 0 10 15 25 40 60 70

LT36 |PI 0 0 10 30 45 60 70

P2 0 10 25 35 55 70 80

P3 0 20 35 50 65 75 85

Binh | DA6 |PI 0 0 0 0 10 20 30
Duong P2 0 0 10 25 35 40 55
P3 0 15 25 35 45 60 70

DA12 |PI 0 10 25 45 55 65 75

P2 0 20 35 50 60 70 80
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P3 0 35 50 65 75 80 90
DA27 | Pl 0 5 10 20 30 40
P2 0 5 10 20 30 45 55
P3 0 10 30 40 50 65 75
BC2 P1 0 0 10 30 40 50 65
P2 0 10 20 30 50 60 70
P3 0 15 35 45 55 70 80
BC4 Pl 0 0 0 10 20 35
P2 0 5 10 20 30 40 55
P3 0 10 15 25 40 65 75
BC11 |P1 0 10 25 40 50 75 85
P2 0 30 45 55 70 80 90
P3 0 35 55 60 75 85 90
BC15 | Pl 0 5 10 15 25 35
P2 0 5 15 25 30 40 50
P3 0 10 25 40 50 60 70

Ghi chu: * la khoang udc luong bang mdt thwong ti 1é té bao c6 CPE so voi toan bo te
bao trén vi truong kinh hlen vi soi ngueoe; P1: Poi nudi cdy thir nhat; P2: Poi nudi cdy
thir hai; P3: Poi nudi cdy thir ba
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Phu luc 7. Két qua PCR dinh type ciia 32 chiing phan lap

M - 17200 SRS eRsTE 23 4 h 6 25 3 A CRE NGRS NI S 4 15T 61T

Déi chimg duong ng virus DH2 Doi chimg duwong Chung virus DH4

203 4 5 6 7 12 34NN I B~ R Vo (R SR b e SR T

Péi chimg duong Chung virus PHI11 Péi chimg duong Chung virus DH15

23 AL h RGN DA e A" 5 ¢ 62T, 2.3 4 5 67 1 2374 5005

Déi chimg duong hung virus KX27 boi ching duong Chung virus TS8

Db TR S

DAi chimg duong Ching virus TX7 5i chig duong Ching virus TX13

2034 RS R BET e BN 234D 6T

Déi chimg duong Chung virus PM21
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Déi chimg duong Chung virus PC7 Pbi chimg duong Chuing virus PC15

SEdiss OBl B2 0 A 9 B 25 3SR eIST el Siat A" BTGl T
Dai chung duong Chung virus EK18 Déi chimg duong Chung virus EK20

PG W e L o T o A O S S DT 23 ATE Ol e 2345 6T,
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Phu luc 8. Trinh tu doan gen NS1 (330bp) ciia 32 chiing phan 1ap

Trinh ty doan gen NS1 (330bp) ctia chung DH2:

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) ctia chung DH4:

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) ctia chung BDH11:

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) ctia chung BDH15:

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) ctia chung KX24:

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) ctia chuing TSS:
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ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) cta chung TX7:

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) ctia chung TX13:

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) ctia chung PM21:

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) ctia chuing PM27:

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) ctia chung PC7:

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
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GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) ctua chiung PC15:

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) ctia chung EK18:

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) ctua chung EK20:

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) ctia chung EK27:

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) cta chung EK31:

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) ctia chuing MD22:
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ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) ctia chuing MD28:

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) ctia chung VCS5:

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) ctia chung VC10:

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) ctia chiung VCI15:

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) cta chung VC32:

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
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GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) ctia chung LT23

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) ctia chung LT32

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) cta chiung LT36:

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) ctia chung DAG6:

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) ctia chung DA12:

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) ctia chung DA27:
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ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) ctia chung BC2:

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) cua chung BC4:

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) ctia chung BC11:

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA

Trinh ty doan gen NS1 (330bp) cta chung BC15:

ATACAATTCTATTTCATGGGCCAGCATCAACAGGAAAAAGTATAATTGCTC
AACACATTGCAAACTTGGTTGGTAATGTTGGTTGCTACAATGCAGCCAATGT
GAACTTTCCATTTAATGACTGTACAAATAAAAACTTAATATGGATTGAAGA
AGCAGGAAACTTCTCTAACCAAGTAAACCAATTCAAAGCCATATGTTCCGG
GCAAACAATTAGAATTGACCAAAAAGGTAAAGGAAGCAAACAAATTGAAC
CAACTCCTGTAATAATGACTACAAATGAAGACATAACTAAAGTTAGAATAG
GATGCGAGGAAAGACCAGAACATA
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Phu luc 9. Trinh tw gen VP2 trén ngan hang gen NCBI

OR263486 1760 bp DNA linear VRL 24-SEP-
UNVERIFIED: Porcine parvovirus isolate PPV-Thaibinh VP2-like
complete sequence.

OR263486

OR263486.1

UNVERIFIED.

Porcine parvovirus

Porcine parvovirus

Viruses; Monodnaviria; Shotokuvirae; Cossaviricota;
Quintoviricetes; Piccovirales; Parvoviridae; Parvovirinae;
Protoparvovirus; Protoparvovirus ungulatel.

1 (bases 1 to 1760)

Trinh,T.T.H., Do,V.T., Do,V.K. and Vu-Khac, H.

Isolation and characterization of porcine parvovirus in Vietnam
Vet World, 1530-1537 (2024)

2 (bases 1 to 1760)

Trinh,H.T.T., Vu-Khac,H., Do,K.V. and Do,T.V.

Direct Submission

Submitted (13-JUL-2023) Biotechnology department, Institute of

Veterinary Research and Development of central Vietnam,

Street, N

ha Trang,

Khanh Hoa 57111,

Vietnam

No 227,

GenBank staff is unable to verify sequence and/or annotation
provided by the submitter.

##Assembly-Data-STARTH#4#

Sequencing Technology

##Assembly-Data—-END##
Location/Qualifiers

e

feature

atgagtgaaa
ggaaatgaat
atgtctacat
tacaatcact
tatacaaaaa
aatattcacc
agttggatta
atcttaaatt
caatcactta
tggtcgcact
cacttggttt
gcaccagaaa
tacaaacagg
atcttctaag
taaaattaac
ctgaacctac
aaggttatca
aggtaggata
ctcctatagt

1..1760

Sanger dideoxy

/organism="Porcine parvovirus"
/mol type="genomic DNA"
/isolate="PPV-Thaibinh"

/host="pig"

/db xref="taxon:10796"

/geo_loc _name="Viet Nam"
/collection date="11-Oct-2022"

1..1760

/note="similar to VP2"

atgtggaaca
ctgggggtgg
gcagattcca
gcacacctcc
acaacatgtc
cactcaaatt
aataccangc
agatttcata
tactcaccac
agacaccaat
ttatccatgg
cctaaatcca
actacacagt
aacaggagat
tcactcatgg
cacagaagga
ccaaacaatt
taatacacaa
accaacagca

acacaaccct
gggcggcggt
aaatcaaaca
tcattgactc
caaaatacaa
ttaactcctt
gaaacttatt
caaaaaatat
cattacacaa
aacacacttc
ttacctacaa
ccaacataca
gacattatgt
gaattctcca
caaacaaaca
gaccaacacc
aataatagct
tacatgaatt
gacacacaat
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attaatgcag
ggcgggggta
ataatttcac
gtacatccta
aatcaaggct
agtcactctt
cttaatatcc
tcgacgtaaa
tatacaacaa
catacacacc
aaccaactca
ctggacaatc
tctacacaat
caggaatata
gatctctagg
caggaacact
acacagaagc
ttggatactc
ataatgatga

sequencing

gcactgaatt
ggggtgctgg
ttcttgggat
aatatgcaca
gactctacaa
acatgctcac
cacaacatga
taactgtatt
caatctaact
agcagcacct
atacagatat
acaacaaata
agaaaatgca
tcactttgac
actgcctcca
accagcagct
aacagcaatt
caatggtgga
tgaaccaaat

gtctgcaaca
gggggttggt
atgacttgaa
gaacactatt
atgaaacaag
ccaaaatgag
cagaaaatat
acaaattatt
gcaagcttaa
ataagtgaaa
tacctatcat
acagactcaa
gtaccaattc
acaaaaccac
aaactactaa
aacacaagaa
aggccagctc
ccatttctaa
ggtgctataa
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gatttacaat gggttaccaa catggacaat taaccacatc tacacaagaa ctagaaagat
acacattcaa tccacaaagt aaatgtggaa gagctccaaa acaacaattt aatcaacagg
caccactaaa cctagaaaat acaaataatg gaacactttt accttcagat ccaataggag
ggaaacctaa catgcatttc atgaatacac tcaatacata tggaccatta acagcactaa
acaatactgc acctgtattt ccaaatggtc aaatatggga taaagaactt gatacagatc
taaaacctag actacatgtt acagctccat ttgtttgtaa aaacaatcca ccaggacaac
tatttgtaaa aatagcacca aacctaacag atgatttcaa tgctgactct cctcaacaac
ctagaataat aacctattca aacttttggt ggaaaggaac actaacattc acagcaaaaa
tgagatccag taatatgtgg aaccctattc aacaacacac aacaacagca gaaaacattg
gtaactatat tcctacaaat attggtggca taaaaatgtt tccagaatat tcacaactta
taccaagaaa attatactag

OR263487 1760 bp DNA linear VRL 24-SEP-

UNVERIFIED: Porcine parvovirus isolate PPV-Thanhhoa VP2-like

complete sequence.

OR263487

OR263487.1

UNVERIFIED.

Porcine parvovirus

Porcine parvovirus

Viruses; Monodnaviria; Shotokuvirae; Cossaviricota;

Quintoviricetes; Piccovirales; Parvoviridae; Parvovirinae;

Protoparvovirus; Protoparvovirus ungulatel.

1 (bases 1 to 1760)

Trinh,T.T.H., Do,V.T., Do,V.K. and Vu-Khac, H.

Isolation and characterization of porcine parvovirus in Vietnam

Vet World, 1530-1537 (2024)

2 (bases 1 to 1760)

Trinh,H.T.T., Vu-Khac,H., Do,K.V. and Do,T.V.

Direct Submission

Submitted (13-JUL-2023) Biotechnology department, Institute of

Veterinary Research and Development of central Vietnam,

Street, N

ha Trang,

Khanh Hoa 57111,

Vietnam

No 227,

GenBank staff is unable to verify sequence and/or annotation
provided by the submitter.

##Assembly-Data-STARTH##

Sequencing Technology

##Assembly-Data—-END##
Location/Qualifiers

e

feature

atgagtgaaa
ggaaatgaat
atgtctacat
tacaatcact
tatacaaaaa
aatattcacc
agttggatta
atcttaaatt
caatcactta

1..1760

Sanger dideoxy

/organism="Porcine parvovirus"
/mol type="genomic DNA"
/isolate="PPV-Thanhhoa"

/host="pig"

/db_xref="taxon:10796"

/geo_loc name="Viet Nam"
/collection date="11-Oct-2022"

1..1760

/note="similar to VP2"

atgtggaaca
ctgggggtgg
gcagattcca
gcacacctcc
acaacatgtc
cactcaaatt
aataccangc
agatttcata
tactcaccac

acacaaccct
gggcggcggt
aaatcaaaca
tcattgactc
caaaatacaa
ttaactcctt
gaaacttatt
caaaaaatat
cattacacaa

-27-

attaatgcag
ggcgggggta
ataatttcac
gtacatccta
aatcaaggct
agtcactctt
cttaatatcc
tcgacgtaaa
tatacaacaa

sequencing

gcactgaatt
ggggtgctgg
ttcttgggat
aatatgcaca
gactctacaa
acatgctcac
cacaacatga
taactgtatt
caatctaact

gtctgcaaca
gggggttggt
atgacttgaa
gaacactatt
atgaaacaag
ccaaaatgag
cagaaaatat
acaaattatt
gcaagcttaa
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tggtcgcact
cacttggttt
gcaccagaaa
tacaaacagg
atcttctaag
taaaattaac
ctgaacctac
aaggttatca
aggtaggata
ctcctatagt
gatttacaat
acacattcaa
caccactaaa
ggaaacctaa
acaatactgce
taaaacctag
tatttgtaaa
ctagaataat
tgagatccag
gtaactatat
taccaagaaa

OR263488
UNVERIFIE

complete

OR263488

OR263488.
UNVERIFIE
Porcine p
Porcine p
Viruses;

Quintovir
Protoparv
1 (bases
Trinh,T.T

Vet World
2 (bases
Trinh,H.T
Direct Su
Submitted

Street, N

agacaccaat
ttatccatgg
cctaaatcca
actacacagt
aacaggagat
tcactcatgg
cacagaagga
ccaaacaatt
taatacacaa
accaacagca
gggttaccaa
tccacaaagt
cctagaaaat
catgcatttc
acctgtattt
actacatgtt
aatagcacca
aacctattca
taatatgtgg
tcctacaaat
attatactag

D: Porcine

sequence.

1

D.
arvovirus
arvovirus

Monodnaviria;

icetes;
ovirus;
1 to 1760)
.H.,

, 1530-1537
1 to 1760)
.T.,

bmission
(13-JUL-20

ha Trang,

Do,V.T.,

Vu-Khac, H.,

aacacacttc
ttacctacaa
ccaacataca
gacattatgt
gaattctcca
caaacaaaca
gaccaacacc
aataatagct
tacatgaatt
gacacacaat
catggacaat
aaatgtggaa
acaaataatg
atgaatacac
ccaaatggtc
acagctccat
aacctaacag
aacttttggt
aaccctattc
attggtggca

1760 bp

catacacacc
aaccaactca
ctggacaatc
tctacacaat
caggaatata
gatctctagg
caggaacact
acacagaagc
ttggatactc
ataatgatga
taaccacatc
gagctccaaa
gaacactttt
tcaatacata
aaatatggga
ttgtttgtaa
atgatttcaa
ggaaaggaac
aacaacacac
taaaaatgtt

DNA

agcagcacct
atacagatat
acaacaaata
agaaaatgca
tcactttgac
actgcctcca
accagcagct
aacagcaatt
caatggtgga
tgaaccaaat
tacacaagaa
acaacaattt
accttcagat
tggaccatta
taaagaactt
aaacaatcca
tgctgactct
actaacattc
aacaacagca
tccagaatat

linear

ataagtgaaa
tacctatcat
acagactcaa
gtaccaattc
acaaaaccac
aaactactaa
aacacaagaa
aggccagctc
ccatttctaa
ggtgctataa
ctagaaagat
aatcaacagg
ccaataggag
acagcactaa
gatacagatc
ccaggacaac
cctcaacaac
acagcaaaaa
gaaaacattg
tcacaactta

VRL 24-SEP-

parvovirus isolate PPV-Binhdinh VP2-like

Do, V.K.

(2024)

23)

Khanh Hoa 57111,

Shotokuvirae;
Piccovirales;
Protoparvovirus ungulatel.

Do,K.V.

Cossaviricota;
Parvoviridae;

and Vu-Khac, H.
Isolation and characterization of porcine parvovirus in Vietnam

Biotechnology department,
Veterinary Research and Development of central Vietnam,

and Do, T.V.

Vietnam

Parvovirinae;

Institute of

No 227,

GenBank staff is unable to verify sequence and/or annotation
provided by the submitter.

##Assembly-Data-STARTH##

Sequencing Technology

##Assembly-Data-END##
Location/Qualifiers

e

feature

1..1760

Sanger dideoxy

/organism="Porcine parvovirus"
/mol type="genomic DNA"
/isolate="PPV-Binhdinh"

/host="pig"

/db_xref="taxon:10796"

/geo_loc name="Viet Nam"
/collection date="11-Oct-2022"

1..1760

/note="similar to VP2"

-28 -

sequencing
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atgagtgaaa
ggaaatgaat
atgtctacat
tacaatcact
tatacaaaaa
aatattcacc
agttggatta
atcttaaatt
caatcactta
tggtcgcact
cacttggttt
gcaccagaaa
tacaaacagg
atcttctaag
taaaattaac
ctgaacctac
aaggttatca
aggtaggata
ctcctatagt
gatttacaat
acacattcaa
caccactaaa
ggaaacctaa
acaatactgc
taaaacctag
tatttgtaaa
ctagaataat
tgagatccag
gtaactatat
taccaagaaa

OR263489

UNVERIFIE
complete

OR263489

OR263489.
UNVERIFIE
Porcine p
Porcine p

atgtggaaca
ctgggggtgg
gcagattcca
gcacacctcc
acaacatgtc
cactcaaatt
aataccangc
agatttcata
tactcaccac
agacaccaat
ttatccatgg
cctaaatcca
actacacagt
aacaggagat
tcactcatgg
cacagaagga
ccaaacaatt
taatacacaa
accaacagca
gggttaccaa
tccacaaagt
cctagaaaat
catgcatttc
acctgtattt
actacatgtt
aatagcacca
aacctattca
taatatgtgg
tcctacaaat
attatactag

D: Porcine
sequence.

1

D.
arvovirus
arvovirus

Viruses;

Quintovir
Protoparv
1 (bases
Trinh,T.T

Vet World
2 (bases
Trinh,H.T
Direct Su
Submitted

Street, N

Monodnaviri
icetes;
ovirus;
1 to 1760)
.H.,

, 1530-1537
1 to 1760)
LT,

bmission
(13-JUL-20

ha Trang,

Do,V.T.,

Vu-Khac, H.,

acacaaccct
gggcggeggt
aaatcaaaca
tcattgactc
caaaatacaa
ttaactcctt
gaaacttatt
caaaaaatat
cattacacaa
aacacacttc
ttacctacaa
ccaacataca
gacattatgt
gaattctcca
caaacaaaca
gaccaacacc
aataatagct
tacatgaatt
gacacacaat
catggacaat
aaatgtggaa
acaaataatg
atgaatacac
ccaaatggtc
acagctccat
aacctaacag
aacttttggt
aaccctattc
attggtggca

1760 bp

attaatgcag
ggcgggggta
ataatttcac
gtacatccta
aatcaaggct
agtcactctt
cttaatatcc
tcgacgtaaa
tatacaacaa
catacacacc
aaccaactca
ctggacaatc
tctacacaat
caggaatata
gatctctagg
caggaacact
acacagaagc
ttggatactc
ataatgatga
taaccacatc
gagctccaaa
gaacactttt
tcaatacata
aaatatggga
ttgtttgtaa
atgatttcaa
ggaaaggaac
aacaacacac
taaaaatgtt

DNA

gcactgaatt
ggggtgctgg
ttcttgggat
aatatgcaca
gactctacaa
acatgctcac
cacaacatga
taactgtatt
caatctaact
agcagcacct
atacagatat
acaacaaata
agaaaatgca
tcactttgac
actgcctcca
accagcagct
aacagcaatt
caatggtgga
tgaaccaaat
tacacaagaa
acaacaattt
accttcagat
tggaccatta
taaagaactt
aaacaatcca
tgctgactct
actaacattc
aacaacagca
tccagaatat

linear

gtctgcaaca
gggggttggt
atgacttgaa
gaacactatt
atgaaacaag
ccaaaatgag
cagaaaatat
acaaattatt
gcaagcttaa
ataagtgaaa
tacctatcat
acagactcaa
gtaccaattc
acaaaaccac
aaactactaa
aacacaagaa
aggccagctc
ccatttctaa
ggtgctataa
ctagaaagat
aatcaacagg
ccaataggag
acagcactaa
gatacagatc
ccaggacaac
cctcaacaac
acagcaaaaa
gaaaacattg
tcacaactta

VRL 24-SEP-

parvovirus isolate PPV-DakLak VP2-like gene,

aj

Do, V.K.

(2024)

23)

Khanh Hoa 57111,

Shotokuvirae;
Piccovirales;
Protoparvovirus ungulatel.

Do,K.V.

Cossaviricota;
Parvoviridae;

and Vu-Khac, H.
Isolation and characterization of porcine parvovirus in Vietnam

Biotechnology department,
Veterinary Research and Development of central Vietnam,

and Do, T.V.

Vietnam

Parvovirinae;

Institute of

No 227,

GenBank staff is unable to verify sequence and/or annotation
provided by the submitter.

##Assembly-Data-START#H#4#

Sequencing Technology

##Assembly-Data—-END##
Location/Qualifiers

e

1..1760

-29-

Sanger dideoxy sequencing
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feature

atgagtgaaa
ggaaatgaat
atgtctacat
tacaatcact
tatacaaaaa
aatattcacc
agttggatta
atcttaaatt
caatcactta
tggtcgcact
cacttggttt
gcaccagaaa
tacaaacagg
atcttctaag
taaaattaac
ctgaacctac
aaggttatca
aggtaggata
ctcctatagt
gatttacaat
acacattcaa
caccactaaa
ggaaacctaa
acaatactgce
taaaacctag
tatttgtaaa
ctagaataat
tgagatccag
gtaactatat
taccaagaaa

OR263490
UNVERIFIE

complete
OR263490
OR263490.
UNVERIFIE
Porcine p
Porcine p

/organism="Porcine parvovirus"
/mol type="genomic DNA"
/isolate="PPV-DakLak"

/host="pig"

/db_xref="taxon:10796"

/geo_loc name="Viet Nam"
/collection date="11-Oct-2022"

1..1760

/note="similar to VP2"

atgtggaaca
ctgggggtgg
gcagattcca
gcacacctcc
acaacatgtc
cactcaaatt
aataccangc
agatttcata
tactcaccac
agacaccaat
ttatccatgg
cctaaatcca
actacacagt
aacaggagat
tcactcatgg
cacagaagga
ccaaacaatt
taatacacaa
accaacagca
gggttaccaa
tccacaaagt
cctagaaaat
catgcatttc
acctgtattt
actacatgtt
aatagcacca
aacctattca
taatatgtgg
tcctacaaat
attatactag

D: Porcine

sequence.

1

D.
arvovirus
arvovirus

Viruses;

Quintovir
Protoparv
1 (bases
Trinh,T.T

Vet World
2 (bases
Trinh,H.T
Direct Su
Submitted

Monodnaviria;

icetes;
ovirus;
1 to 1760)
.H.,

, 1530-1537
1 to 1760)
.T.,

bmission
(13-JUL-20

Do,V.T.,

Vu-Khac,H.,

acacaaccct
gggcggcggt
aaatcaaaca
tcattgactc
caaaatacaa
ttaactcctt
gaaacttatt
caaaaaatat
cattacacaa
aacacacttc
ttacctacaa
ccaacataca
gacattatgt
gaattctcca
caaacaaaca
gaccaacacc
aataatagct
tacatgaatt
gacacacaat
catggacaat
aaatgtggaa
acaaataatg
atgaatacac
ccaaatggtc
acagctccat
aacctaacag
aacttttggt
aaccctattc
attggtggca

1760 bp

attaatgcag
ggcgggggta
ataatttcac
gtacatccta
aatcaaggct
agtcactctt
cttaatatcc
tcgacgtaaa
tatacaacaa
catacacacc
aaccaactca
ctggacaatc
tctacacaat
caggaatata
gatctctagg
caggaacact
acacagaagc
ttggatactc
ataatgatga
taaccacatc
gagctccaaa
gaacactttt
tcaatacata
aaatatggga
ttgtttgtaa
atgatttcaa
ggaaaggaac
aacaacacac
taaaaatgtt

DNA

gcactgaatt
ggggtgctgg
ttcttgggat
aatatgcaca
gactctacaa
acatgctcac
cacaacatga
taactgtatt
caatctaact
agcagcacct
atacagatat
acaacaaata
agaaaatgca
tcactttgac
actgcctcca
accagcagct
aacagcaatt
caatggtgga
tgaaccaaat
tacacaagaa
acaacaattt
accttcagat
tggaccatta
taaagaactt
aaacaatcca
tgctgactct
actaacattc
aacaacagca
tccagaatat

linear

gtctgcaaca
gggggttggt
atgacttgaa
gaacactatt
atgaaacaag
ccaaaatgag
cagaaaatat
acaaattatt
gcaagcttaa
ataagtgaaa
tacctatcat
acagactcaa
gtaccaattc
acaaaaccac
aaactactaa
aacacaagaa
aggccagctc
ccatttctaa
ggtgctataa
ctagaaagat
aatcaacagg
ccaataggag
acagcactaa
gatacagatc
ccaggacaac
cctcaacaac
acagcaaaaa
gaaaacattg
tcacaactta

VRL 24-SEP-

parvovirus isolate PPV-Dongnai VP2-like

Do, V.K.

(2024)

23)

-30-

Shotokuvirae;
Piccovirales;
Protoparvovirus ungulatel.

Do,K.V.

Cossaviricota;
Parvoviridae;

and Vu-Khac, H.
Isolation and characterization of porcine parvovirus in Vietnam

Biotechnology department,

and Do, T.V.

Parvovirinae;

Institute of
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gene,
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VERSION
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Veterinary Research and Development of central Vietnam,

Street, Nha Trang,
GenBank staff is unable to verify sequence and/or annotation
provided by the submitter.

Khanh Hoa 57111,

##Assembly-Data-STARTH##

Sequencing Technology

##Assembly-Data—-END##
Location/Qualifiers

e

feature

atgagtgaaa
ggaaatgaat
atgtctacat
tacaatcact
tatacaaaaa
aatattcacc
agttggatta
atcttaaatt
caatcactta
tggtcgcact
cacttggttt
gcaccagaaa
tacaaacagg
atcttctaag
taaaattaac
ctgaacctac
aaggttatca
aggtaggata
ctcctatagt
gatttacaat
acacattcaa
caccactaaa
ggaaacctaa
acaatactgce
taaaacctag
tatttgtaaa
ctagaataat
tgagatccag
gtaactatat
taccaagaaa

OR263491

UNVERIFIED:

complete
OR263491

OR263491.

1..1760

/organism="Porcine parvovirus"
/mol type="genomic DNA"

/isolate="PPV-Dongnai"
/host="pig"
/db_xref="taxon:10796"

/geo_loc name="Viet Nam"
/collection date="11-Oct-2022"

1..1760

/note="similar to VP2"

atgtggaaca
ctgggggtgg
gcagattcca
gcacacctcc
acaacatgtc
cactcaaatt
aataccangc
agatttcata
tactcaccac
agacaccaat
ttatccatgg
cctaaatcca
actacacagt
aacaggagat
tcactcatgg
cacagaagga
ccaaacaatt
taatacacaa
accaacagca
gggttaccaa
tccacaaagt
cctagaaaat
catgcatttc
acctgtattt
actacatgtt
aatagcacca
aacctattca
taatatgtgg
tcctacaaat
attatactag

Porcine
sequence.

1

UNVERIFIED.
Porcine parvovirus
Porcine parvovirus

Viruses;

Monodnaviria;

acacaaccct
gggcggcggt
aaatcaaaca
tcattgactc
caaaatacaa
ttaactcctt
gaaacttatt
caaaaaatat
cattacacaa
aacacacttc
ttacctacaa
ccaacataca
gacattatgt
gaattctcca
caaacaaaca
gaccaacacc
aataatagct
tacatgaatt
gacacacaat
catggacaat
aaatgtggaa
acaaataatg
atgaatacac
ccaaatggtc
acagctccat
aacctaacag
aacttttggt
aaccctattc
attggtggca

1760 bp

attaatgcag
ggcgggggta
ataatttcac
gtacatccta
aatcaaggct
agtcactctt
cttaatatcc
tcgacgtaaa
tatacaacaa
catacacacc
aaccaactca
ctggacaatc
tctacacaat
caggaatata
gatctctagg
caggaacact
acacagaagc
ttggatactc
ataatgatga
taaccacatc
gagctccaaa
gaacactttt
tcaatacata
aaatatggga
ttgtttgtaa
atgatttcaa
ggaaaggaac
aacaacacac
taaaaatgtt

DNA

Vietnam

Sanger dideoxy sequencing

gcactgaatt
ggggtgctgg
ttcttgggat
aatatgcaca
gactctacaa
acatgctcac
cacaacatga
taactgtatt
caatctaact
agcagcacct
atacagatat
acaacaaata
agaaaatgca
tcactttgac
actgcctcca
accagcagct
aacagcaatt
caatggtgga
tgaaccaaat
tacacaagaa
acaacaattt
accttcagat
tggaccatta
taaagaactt
aaacaatcca
tgctgactct
actaacattc
aacaacagca
tccagaatat

linear

No 227,

gtctgcaaca
gggggttggt
atgacttgaa
gaacactatt
atgaaacaag
ccaaaatgag
cagaaaatat
acaaattatt
gcaagcttaa
ataagtgaaa
tacctatcat
acagactcaa
gtaccaattc
acaaaaccac
aaactactaa
aacacaagaa
aggccagctc
ccatttctaa
ggtgctataa
ctagaaagat
aatcaacagg
ccaataggag
acagcactaa
gatacagatc
ccaggacaac
cctcaacaac
acagcaaaaa
gaaaacattg
tcacaactta

VRL 24-SEP-

parvovirus isolate PPV-Binhduong VP2-like

-31-

Shotokuvirae;

Cossaviricota;
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1 to 1760)
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bmission
(13-JUL-20

ha Trang,

Do,V.T.,

Vu-Khac,H.,

Piccovirales;
Protoparvovirus ungulatel.

Do, V.K.

(2024)

23)

Khanh Hoa 57111,

Do,K.V.

Parvoviridae;

and Vu-Khac, H.
Isolation and characterization of porcine parvovirus in Vietnam

Biotechnology department,
Veterinary Research and Development of central Vietnam,

and Do, T.V.

Vietnam

Parvovirinae;

Institute of

No 227,

GenBank staff is unable to verify sequence and/or annotation
provided by the submitter.

##Assembly-Data-STARTH##

Sequencing Technology

##Assembly-Data-END##
Location/Qualifiers

source

misc
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feature

atgagtgaaa
ggaaatgaat
atgtctacat
tacaatcact
tatacaaaaa
aatattcacc
agttggatta
atcttaaatt
caatcactta
tggtcgcact
cacttggttt
gcaccagaaa
tacaaacagg
atcttctaag
taaaattaac
ctgaacctac
aaggttatca
aggtaggata
ctcctatagt
gatttacaat
acacattcaa
caccactaaa
ggaaacctaa
acaatactgce
taaaacctag
tatttgtaaa
ctagaataat
tgagatccag
gtaactatat
taccaagaaa

1..1760

/organism="Porcine parvovirus"
/mol type="genomic DNA"
/isolate="PPV-Binhduong"

/host="pig"

/db xref="taxon:10796"

/geo_loc name="Viet Nam"
/collection date="11-Oct-2022"

1..1760

/note="similar to VP2"

atgtggaaca
ctgggggtgg
gcagattcca
gcacacctcc
acaacatgtc
cactcaaatt
aataccangc
agatttcata
tactcaccac
agacaccaat
ttatccatgg
cctaaatcca
actacacagt
aacaggagat
tcactcatgg
cacagaagga
ccaaacaatt
taatacacaa
accaacagca
gggttaccaa
tccacaaagt
cctagaaaat
catgcatttc
acctgtattt
actacatgtt
aatagcacca
aacctattca
taatatgtgg
tcctacaaat
attatactag

acacaaccct
gggcggeggt
aaatcaaaca
tcattgactc
caaaatacaa
ttaactcctt
gaaacttatt
caaaaaatat
cattacacaa
aacacacttc
ttacctacaa
ccaacataca
gacattatgt
gaattctcca
caaacaaaca
gaccaacacc
aataatagct
tacatgaatt
gacacacaat
catggacaat
aaatgtggaa
acaaataatg
atgaatacac
ccaaatggtc
acagctccat
aacctaacag
aacttttggt
aaccctattc
attggtggca
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attaatgcag
ggcgggggta
ataatttcac
gtacatccta
aatcaaggct
agtcactctt
cttaatatcc
tcgacgtaaa
tatacaacaa
catacacacc
aaccaactca
ctggacaatc
tctacacaat
caggaatata
gatctctagg
caggaacact
acacagaagc
ttggatactc
ataatgatga
taaccacatc
gagctccaaa
gaacactttt
tcaatacata
aaatatggga
ttgtttgtaa
atgatttcaa
ggaaaggaac
aacaacacac
taaaaatgtt

Sanger dideoxy sequencing

gcactgaatt
ggggtgctgg
ttcttgggat
aatatgcaca
gactctacaa
acatgctcac
cacaacatga
taactgtatt
caatctaact
agcagcacct
atacagatat
acaacaaata
agaaaatgca
tcactttgac
actgcctcca
accagcagct
aacagcaatt
caatggtgga
tgaaccaaat
tacacaagaa
acaacaattt
accttcagat
tggaccatta
taaagaactt
aaacaatcca
tgctgactct
actaacattc
aacaacagca
tccagaatat

gtctgcaaca
gggggttggt
atgacttgaa
gaacactatt
atgaaacaag
ccaaaatgag
cagaaaatat
acaaattatt
gcaagcttaa
ataagtgaaa
tacctatcat
acagactcaa
gtaccaattc
acaaaaccac
aaactactaa
aacacaagaa
aggccagctc
ccatttctaa
ggtgctataa
ctagaaagat
aatcaacagg
ccaataggag
acagcactaa
gatacagatc
ccaggacaac
cctcaacaac
acagcaaaaa
gaaaacattg
tcacaactta



Phu luc 10. Két qua xir Iy théng ké da bién xac dinh diéu kién nudi ciy thich hop
bang phan mém Minitab18
General Linear Model: Logarit s6 lugng ban sao virus ... FBS,
Thgi gian
Method

Factor coding (-1,0, +1)
Factor Information

Factor Type | Levels | Values

Nhiét dé | Fixed 3| 33°C, 37°C, 39°C

% FBS Fixed 3 | 2%FBS, 3%FBS, 5%FBS

Thai gian | Fixed 8 | Ngay 0, Ngay 1, Ngay 2, Ngay 3, Ngay 4, Ngay 5, Ngay 6, Ngay 7

Analysis of Variance

Source DF | AdjSS | AdjMS | F-Value | P-Value
Nhiét do 2| 34.866 | 174330 | 175.25 0.000
% FBS 2 4702 | 23512 23.64 0.000
Thai gian 7 | 500.709 | 71.5298 | 719.09 0.000

Nhiét d6*% FBS 4 3.082 | 0.7706 7.75 0.000

Error 200 | 19.894 | 0.0995

Model Summary

S R-sq | R-sq(adj) | R-sq(pred)

0.315392 | 96.47% | 96.20% 95.88%

Coefficients

Term Coef | SE Coef | T-Value | P-Value | VIF
Constant 47754 | 0.0215 | 222.53 0.000
Nhiét dé
33°C -04238 | 0.0303 | -13.97 0.000 | 1.33
37°C 0.5396 | 0.0303 17.78 0.000 | 1.33
% FBS
2%FBS -0.1688 | 0.0303 -5.56 0.000 | 1.33
3%FBS -0.0218 | 0.0303 -0.72 0474 | 133
Thai gian
Ngay 0 -3.2843 | 0.0568 | -57.84 0.000 | 1.75
Ngay 1 -1.4446 | 0.0568 | -25.44 0.000 | 1.75
Ngay 2 -0.3365 | 0.0568 -5.93 0.000 | 1.75
Ngay 3 0.4513 | 0.0568 7.95 0.000 | 1.75
Ngay 4 1.0017 | 0.0568 17.64 0.000 | 1.75

-33-



Ngay 5 1.2331 | 0.0568 21.72 0.000 | 1.75

Ngay 6 1.1813 | 0.0568 20.81 0.000 | 1.75
Nhiét d6*% FBS

33°C 2%FBS 0.0794 | 0.0429 1.85 0.066 | 1.78

33°C 3%FBS 0.0423 | 0.0429 0.99 0325 | 1.78

37°C 2%FBS -0.1649 | 0.0429 -3.84 0.000 | 1.78

37°C 3%FBS -0.0670 | 0.0429 -1.56 0.120 | 1.78

Regression Equation

Logarit s6 lugng ban sao virus | =

4.7754 - 04238 Nhiét d6_33°C + 0.5396 Nhiét d6_37°C

- 0.1158 Nhiét d6_39°C - 0.1688 % FBS_2%FBS

- 0.0218 % FBS_3%FBS + 0.1906 % FBS_5%FBS

- 3.2843 Thai gian_Ngay 0 - 1.4446 Thai gian_Ngay 1

- 0.3365 Thai gian_Ngay 2 + 0.4513 Thai gian_Ngay 3

+ 1.0017 Thai gian_Ngay 4 + 1.2331 Thai gian_Ngay 5

+ 1.1813 Thai gian_Ngay 6 + 1.1980 Thai gian_Ngay 7

+ 0.0794 Nhiét d6*% FBS_33°C 2%FBS + 0.0423 Nhiét do*
% FBS_33°C 3%FBS - 0.1217 Nhiét d6*% FBS_33°C 5%FBS
- 0.1649 Nhiét d6*% FBS_37°C 2%FBS - 0.0670 Nhiét d6*
% FBS_37°C 3%FBS + 0.2319 Nhiét d6*% FBS_37°C 5%FBS
+ 0.0855 Nhiét d6*% FBS_39°C 2%FBS + 0.0247 Nhiét do*
% FBS_39°C 3%FBS - 0.1102 Nhiét d6*% FBS_39°C 5%FBS

Fits and Diagnostics for Unusual Observations

Logarit s6
lugng ban
Obs | sao virus Fit Resid | Std Resid
26 1.9000 | 1.0878 | 0.8122 2.68 | R
50 1.9000 | 1.1362 | 0.7638 252 | R
75 1.0000 | 1.6970 | -0.6970 -230 | R
99 1.0200 | 1.9420 | -0.9220 -3.04 | R
121 1.6000 | 2.4532 | -0.8532 -2.81 | R
123 1.3500 | 2.4532 | -1.1032 -3.64 | R
146 2.0500 | 1.2920 | 0.7580 250 | R

R Large residual

Comparisons for Logarit s6 lugng ban sao virus
Tukey Pairwise Comparisons: Nhiét do
Grouping Information Using the Tukey Method and 95% Confidence

Nhiétdé | N Mean | Grouping
37°C 72| 531500 | A

39°C 72 | 4.65958 B
33°C 72 | 435153 C

Means that do not share a letter are significantly different.
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Tukey Pairwise Comparisons: % FBS
Grouping Information Using the Tukey Method and 95% Confidence

% FBS | N Mean | Grouping

5%FBS | 72 | 4.96597 | A

3%FBS | 72 | 475361 B

2%FBS | 72 | 4.60653 C

Means that do not share a letter are significantly different.

Tukey Pairwise Comparisons: Nhiét d6*% FBS
Grouping Information Using the Tukey Method and 95% Confidence

Nhiét d6*% FBS | N Mean Grouping

37°C 5%FBS 24 | 5.73750 | A

37°C 3%FBS 24| 5.22625 B

37°C 2%FBS 24 | 498125 B|C

39°C 5%FBS 24 | 474000 C|D

39°C 3%FBS 24 | 466250 D|E

39°C 2%FBS 24 | 457625 D|E|F
33°C 5%FBS 24 | 442042 E|F
33°C 3%FBS 24 | 437208 F|G
33°C 2%FBS 24 | 4.26208 G

Means that do not share a letter are significantly different.

Two-Way Normal ANOM for Logarit s6 lugng ban sao virus
Two-Way Normal ANOM for Logarit s6 lugng ban sao virus

Diéu kién nudi cay téi uu
o = 0.05

Interaction Effects

05 0.603

g 00 ©® 'y T [ ) Py 0
b= - ® Py . Y
w
0.5 -0.603
%FBS 2%FBS  3%FBS  5%FBS  2%FBS  3%FBS  5%FBS  2%FBS  3%FBS  5%FBS
Nhiétdé  33°C 37°C 39°C
Main Effects for Nhiét do Main Effects for % FBS
5.5 5.25
. 5.1362
5.136 5.00
£ 50 = T
[} @ 475 ] 4.7754
S 3 475 S L
4.5 450
. 4414 4.4145
33°C 37°C 39°C 2%FBS 3%FBS 5%FBS
Nhiét do % FBS
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Phu luc 11. Két qua xir Iy thong ké so lwong ban sao virus sau 3 doi ciy truyén caa
32 ching phan lap

General Linear Model: S6 lugng ban sao versus Mau
Method

Factor coding (-1,0, +1)

Factor Information

Factor Type Levels Values

Mau Fixed 32 BC11, BC15, BC2, BC4, DA12, DA27, DA6, PH11, BH15, PH2, BH4, EK18,
EK20, EK27, EK31, KX24, LT23, LT32, LT36, MD22, MD28, PC15, PC7, PM21,
PM27, TS8, TX13, TX7, VC10, VC15, VC32, VC5

Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value

Mau 31 138323 4.46204 6.25 0.000
Error 256 182.790 0.71402

Model Summary

S R-sqg R-sq(adj) R-sq(pred)

0.845000 43.08%  36.18% 27.96%

Coefficients

Term Coef SE Coef T-Value P-Value VIF
Constant 4.4302 0.0498 88.97 0.000
Mau

BC11 0.990 0.277 3.57 0.000 1.94
BC15 -0.460 0.277 -1.66 0.098 1.94
BC2 0.040 0.277 0.14 0.886 1.94
BC4 -0.570 0.277 -2.06 0.041 1.94
DA12 0.400 0.277 144 0.151 1.94
DA27 -0.510 0.277 -1.84 0.067 1.94
DAG6 -0.470 0.277 -1.70 0.091 1.94
BH11 0.450 0.277 1.62 0.106 1.94
BH15 -0.520 0.277 -1.88 0.062 194
bH2 0.030 0.277 0.11 0915 1.94
bH4 -0.510 0.277 -1.84 0.067 1.94
EK18 0.980 0.277 3.53 0.000 1.94
EK20 -0.590 0.277 -2.13 0.034 194
EK27 0.450 0.277 1.62 0.106 1.94
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EK31
KX24
LT23
LT32
LT36
MD22
MD28
PC15
PC7
PM21
PM27
TS8
TX13
X7
vC10
VC15
V(32

-0.429

0.900
-0.540
-0.600
-0.120
-0.510
-0.500
-0.580

0.430
-0.040
-0.560
-0.540
-0.550

1.823

0.900
-0.510
-0.000

0.277 -1.55 0.123 1.94
0.277 3.25 0.001 1.94
0.277 -1.95 0.052 1.94
0.277 -2.17 0.031 194
0.277 -043 0.665 1.94
0.277 -1.84 0.067 1.94
0.277 -1.80 0.072 194
0.277 -2.09 0.037 1.94
0.277 1.55 0.122 1.94
0.277 -0.15 0.885 1.94
0.277 -2.02 0.044 194
0.277 -1.95 0.052 1.94
0.277 -1.98 0.048 1.94
0.277 6.58 0.000 1.94
0.277 3.25 0.001 1.94
0.277 -1.84 0.067 1.94
0.277 -0.00 0999 1.94

Regression Equation

S6 lugng ban sao

4.4302 + 0.990 Mau_BC11 - 0.460 Mau_BC15 + 0.040 Mau_BC2 - 0.570 Mau_BC4
+ 0.400 Mau_DA12 - 0.510 Mau_DA27 - 0.470 Mau_DA6 + 0.450 Mau_bH11

- 0.520 Mau_PH15 + 0.030 Mau_PH?2 - 0.510 Mau_PH4 + 0.980 Mau_EK18

- 0.590 Mau_EK20 + 0.450 Mau_EK27 - 0.429 Mau_EK31 + 0.900 Mau_KX24

- 0.540 M3u_LT23 - 0.600 Mau_LT32 - 0.120 M&u_LT36 - 0.510 Mau_MD22

- 0.500 M&u_MD?28 - 0.580 Mau_PC15 + 0.430 M3u_PC7 - 0.040 Mau_PM21

- 0.560 Mau_PM27 - 0.540 Mau_TS8 - 0.550 Mau_TX13 + 1.823 Mau_TX7
+0.900 Mau_VC10 - 0.510 Mau_VC15 - 0.000 Mau_VC32 + 1.723 Mau_VC5

Comparisons for S6 lugng ban sao

Tukey Pairwise Comparisons: M3au
Grouping Information Using the Tukey Method and 95% Confidence

M3du N  Mean  Grouping
X7 9 6.25333 A

VC5 9 6.15333 A

BC11 9 542000 A B

EK18 9 541000 A B C
KX24 9 533000 A B C D
vC10 9 533000 A B C
EK27 9 488000 A B C
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DH11
PC7
DA12
BC2
bH2
V(32
PM21
LT36
EK31
BC15
DAG6
MD28
DA27
bH4
MD22
VC15
bH15
LT23
TS8
TX13
PM27
BC4
PC15
EK20
LT32

Means that do not share a letter are significantly different.

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

488000 A B
486000 A B
483000 A B

4.47000
4.46000
4.43000
4.39000
4.31000
4.00111
3.97000
3.96000
3.93000
3.92000
3.92000
3.92000
3.92000
3.91000
3.89000
3.89000
3.88000
3.87000
3.86000
3.85000
3.84000
3.83000

B

o W W ™ W™ W W W W W W @

O O 0O 0O 0O 0O 0O 0O O 60O O 60 O 60O 0o 00

g U U U U“" U© U U U U U U U U U U U U U U UT T O O

D
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Phu luc 12. Két qua xir Iy thong ké Hiéu gia TCIDso ciia 32 chiing phén 1ap
General Linear Model: Hiéu gia trung binh TCID50/1ml versus
Mau
Method

Factor coding (-1,0, +1)
Factor Information

Factor Type Levels Values

Mau Fixed 32 BC11, BC15, BC2, BC4, DA12, DA27, DA6, DH11, BPH15, PH2, BH4, EK18,
EK20, EK27, EK31, KX24, LT23, LT32, LT36, MD22, MD28, PC15, PC7, PM21,
PM27, TS8, TX13, TX7, VC10, VC15, VC32, VC5

Analysis of Variance

Source DF  AdjSS AdjMS F-Value P-Value

Mau 31 344466 1.11118 22224  0.000
Error 64 03200 0.00500

Total 95 34.7666

Model Summary

S R-sqg R-sq(adj) R-sq(pred)

0.0707107 99.08%  98.63% 97.93%
Coefficients

Term Coef SE Coef T-Value P-Value VIF

Constant 498438 0.00722 690.66 0.000

Mau
BC11 1.0156  0.0402 25.28 0.000 1.94
BC15 -04844  0.0402  -12.05 0.000 1.94
BC2 0.0156  0.0402 0.39 0.699 1.94
BC4 -0.4844  0.0402 -12.05 0.000 1.94

DA12 0.5156  0.0402 12.83 0.000 1.94
DA27 -0.4844  0.0402  -12.05 0.000 1.94
DAG6 -0.3844  0.0402 -9.57 0.000 1.94
BH11 04156  0.0402 10.34 0.000 1.94
BH15 -0.4844 0.0402  -12.05 0.000 1.94
bH2 0.1156  0.0402 2.88 0.005 1.94
bH4 -0.3844  0.0402 -9.57 0.000 1.94
EK18 -0.4844 0.0402  -12.05 0.000 1.94
EK20 -0.4844 0.0402  -12.05 0.000 1.94
EK27 0.5156  0.0402 12.83 0.000 1.94
EK31 -0.3844  0.0402 -9.57 0.000 1.94
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KX24 1.1156  0.0402 27.76 0.000 1.94

LT23 -0.4844 0.0402  -12.05 0.000 1.94
LT32 -0.4844 0.0402  -12.05 0.000 1.94
LT36 0.0156  0.0402 0.39 0.699 1.94

MD22 -0.3844  0.0402 -9.57 0.000 1.94
MD28 -0.3844  0.0402 -9.57 0.000 1.94
PC15 -0.4844 0.0402  -12.05 0.000 1.94
PC7 0.5156  0.0402 12.83 0.000 1.94
PM21 0.1156  0.0402 2.88 0.005 1.94
PM27 -0.4844  0.0402  -12.05 0.000 1.94

TS8 -0.4844 0.0402  -12.05 0.000 1.94
TX13 -0.3844  0.0402 -9.57 0.000 1.94
X7 1.3156  0.0402 32.74 0.000 1.94

vC10 1.0156  0.0402 25.28 0.000 1.94
VC15 -0.4844 0.0402  -12.05 0.000 1.94

V(32 0.1156  0.0402 288 0005 194
Regression Equation

Hiéu gia trung binh = 4.98438 + 1.0156 Mau_BC11 - 0.4844 Mau_BC15
TCID50/1ml +0.0156 Mau_BC2
- 0.4844 Mau_BC4 + 0.5156 Mau_DA12 - 0.4844 Mau_DA27
- 0.3844 Mau_DA6 + 0.4156 Mau_bH11 - 0.4844 Mau_PH15
+ 0.1156 Mau_PH2 - 0.3844 Mau_bH4 - 0.4844 Mau_EK18
- 0.4844 MAau_EK20 + 0.5156 Mau_EK27 - 0.3844 Mau_EK31
+ 1.1156 Mau_KX24 - 0.4844 Mau_LT23 - 0.4844 MAau_LT32
+ 0.0156 Mau_LT36 - 0.3844 Mau_MD22 - 0.3844 Mau_MD28
- 0.4844 Mau_PC15 + 0.5156 Mau_PC7 + 0.1156 Mau_PM21
- 04844 Mau_PM27 - 0.4844 M3au_TS8 - 0.3844 Mau_TX13
+ 1.3156 Mau_TX7 + 1.0156 Mau_VC10 - 0.4844 Mau_VC15
+ 0.1156 Mau_VC32 + 1.3156 Mau_VC5

Comparisons for Hiéu gia trung binh TCID50/1ml

Tukey Pairwise Comparisons: M3au
Grouping Information Using the Tukey Method and 95% Confidence

M3u N Mean Grouping
VC5 3 63 A

X7 3 6.3 A

KX24 3 6.1 A B

BC11 3 6.0 B

vC1i0 3 6.0 B

DA12 3 55 C
EK27 3 55 C
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PC7
bH11
bH2
PM21
V(32
BC2
LT36
bH4
DAG6
EK31
MD22
MD28
TX13
BC15
BC4
DA27
bH15
EK18
EK20
LT23
LT32
PC15
PM27
TS8
VC15

Means that do not share a letter are significantly different.
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3
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3
3
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3
3
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3
3
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3
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5.0
4.6
4.6
4.6
4.6
4.6
4.6
45
45
45
45
45
45
45
45
45
45
45
45

O U U O ©O

m m m m

m m m

m m m m m m m m m

m

E

-41 -



Phu luc 13. Két qua xir Iy théng ké Hiéu gia HI sau cong cudng doc
General Linear Model: Hiéu gia HI (log2) versus Nhom, Thai
gian
Method

Factor coding (-1,0, +1)
Factor Information

Factor Type Levels Values
Nhém Fixed 3 Déiching, TX7, VC5
Thai gian  Fixed 5 Ngay 0, Ngay 14, Ngay 21, Ngay 49, Ngay 7

Analysis of Variance

Source DF  AdjSS AdjMS F-Value P-Value
Nhém 2 1397.10 698.548 2347.90 0.000
Thai gian 4 933,69 233423 784.56 0.000
Nhém*Thgi gian 8 468.78 58597 196.95 0.000

Error 121 36.00 0.298

Total 135 2835.93

Model Summary

S R-sqg R-sq(adj) R-sq(pred)

0.545455 98.73%  98.58% 98.39%
Coefficients

Term Coef SE Coef T-Value P-Value VIF
Constant 45111 0.0468 96.41 0.000
Nhém
Bai ching -45111  0.0659  -68.41 0.000 1.33
X7 24889 0.0663 37.55 0.000 1.33
Thai gian
Ngay 0 -45111  0.0938  -48.09 0.000 1.60
Ngay 14 0.8222  0.0926 8.88 0.000 1.59
Ngay 21 2.8222  0.0938 30.08 0.000 1.60
Ngay 49 2.0444  0.0938 21.79 0.000 1.60

Nhém*Thai gian
Dai chiing Ngay 0 4.511 0.133 34.03 0.000 2.13
Boi chiing Ngay 14 -0.822 0.129 -6.36 0.000 2.08
DaGi chiing Ngay 21 -2.822 0.133  -21.29 0.000 2.13
Daoi chiing Ngay 49 -2.044 0.133  -1542 0.000 2.13
TX7 Ngay 0 -2.489 0.133  -1875 0.000 2.13
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TX7 Ngay 14 0.511 0.132 3.88 0.000 2.10
TX7 Ngay 21 1.511 0.133 11.39 0.000 2.13

TX7 Ngay 49 0956  0.133 720 0000 2.13
Regression Equation

Hiéu gid Hl (log2) = 4.5111-4.5111 Nhém_ba&i chiing + 2.4889 Nhom_TX7 + 2.0222 Nhom_VC5
- 45111 Thai gian_Ngay 0 + 0.8222 Thdi gian_Ngay 14
+ 2.8222 Thai gian_Ngay 21 + 2.0444 Thgi gian_Ngay 49
- 1.1778 Thai gian_Ngay 7 + 4.511 Nhdm*Thgi gian_béi chiing Ngay 0
- 0.822 Nhom*Thai gian_béi chiing Ngay 14 - 2.822 Nhém*Thgi gian_béi
chiing Ngay 21 - 2.044 Nhom*Thdi gian_bBai chitng Ngay 49
+ 1.178 Nhém*Thgi gian_béi chiing Ngay 7 - 2.489 Nhom*Thdai gian_TX7 Ngay
0 + 0.511 Nhém*Thai gian_TX7 Ngay 14 + 1.511 Nhdm*Thdi gian_TX7 Ngay 21
+ 0.956 Nhém*Thai gian_TX7 Ngay 49 - 0.489 Nhém*Thai gian_TX7 Ngay 7
- 2.022 Nhom*Thai gian_VC5 Ngay 0 + 0.311 Nhém*Thgi gian_VC5 Ngay 14
+ 1.311 Nhém*Thgi gian_VC5 Ngay 21 + 1.089 Nhém*Thgi gian_VC5 Ngay 49
- 0.689 Nhom*Thai gian_VC5 Ngay 7

Fits and Diagnostics for Unusual Observations

Hiéu giad
Obs HI (log2) Fit Resid Std Resid
15 7.000 5333 1667 324 R
18 4000 5333 -1.333 -259 R
21 7.000 8333 -1.333 -259 R
27 7.000 8333 -1.333 -259 R
30 10.000 11.333 -1.333 -259 R
56 6.000 4.667 1333 259 R
65 9.000 7.667 1.333 259 R
74 12.000 10.667 1.333 259 R
84 11.000 9.667 1.333 259 R

R Large residual
Comparisons for Hiéu gia HI (log2)

Tukey Pairwise Comparisons: Nhom
Grouping Information Using the Tukey Method and 95% Confidence

Nhom N Mean Grouping
X7 45 7.00000 A

VC5 45  6.53333 B
Boiching 46 -0.00000 C

Means that do not share a letter are significantly different.

Tukey Pairwise Comparisons: Thai gian
Grouping Information Using the Tukey Method and 95% Confidence

Thaigian N Mean Grouping

Ngay21 27 733333 A
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Ngay49 27 6.55556 B

Ngay 14 28 533333 C
Ngay7 27 333333 D
Ngay0 27 0.00000 E

Means that do not share a letter are significantly different.

Tukey Pairwise Comparisons: Nhém*Thgi gian
Grouping Information Using the Tukey Method and 95% Confidence

Nhom*Thdi gian N Mean Grouping

TX7 Ngay 21 9 113333 A

VC5 Ngay 21 9 106667 A B

TX7 Ngay 49 9 10.0000 B C

VC5 Ngay 49 9 9.6667 C

TX7 Ngay 14 9 83333

VC5 Ngay 14 9 7.6667 D

TX7 Ngay 7 9 53333 E
VC5 Ngay 7 9 46667 E
TX7 Ngay 0 9 0.0000 F
VC5 Ngay 0 9 -0.0000 F
Déiching Ngay49 9 -0.0000 F
Daéi chiing Ngay 0 9 -0.0000 F
béiching Ngay 21 9 -0.0000 F
Déi chitng Ngay 7 9 -0.0000 F
Déi chiing Ngay 14 10 -0.0000 F

Means that do not share a letter are significantly different.
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Phu luc 14. Két qua xir Iy théng ké Hiéu gia HI mién dich chudt lang
General Linear Model: Hiéu gia HI (log2) versus Nhom, ... m,
Thgi gian
Method

Factor coding (-1,0, +1)
Factor Information

Factor Type Levels Values

Nhém Fixed 3 DBéiching, TX7, VC5

S6 mii tiém  Fixed 2 1,2

Thai gian Fixed 4 Ngay 0, Ngay 14, Ngay 21, Ngay 7

Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value
Nhém 2 66809 334.044 1157.49 0.000
S6 mi tiém 1 464.13 464.133 1608.26 0.000
Thdi gian 3 20809 69363 24035 0.000
Nhom*S6 miii tiém 2 23429 117.144  405.92 0.000
Nhém*Thgi gian 6 10462 17437 60.42 0.000

Error 300 86.58 0.289

Total 314 2286.40

Model Summary

S R-sqg R-sq(adj) R-sq(pred)

0.537208 96.21%  96.04% 95.82%
Coefficients

Term Coef SE Coef T-Value P-Value VIF
Constant 22222  0.0327 67.97 0.000
Nhém
Dai ching -2.2222 0.0462  -48.06 0.000 1.56
X7 1.2000  0.0462 25.95 0.000 1.56
S6 mii tiém
1 -1.3111  0.0327 -40.10 0.000 1.14
Thai gian
Ngay 0 -1.0889 0.0517 -21.06 0.000 1.67
Ngay 14 0.2222  0.0517 4.30 0.000 1.67
Ngay 21 1.4667 0.0694 21.15 0.000 2.14

Nhém*Sé mii tiém

B6i chiing 1 13111 0.0462 28.36 0.000 1.56
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TX7 1 -0.7667 0.0462 -16.58 0.000 1.56
Nhém*Thai gian

Dai chiing Ngay 0 1.0889  0.0731 14.89 0.000 2.22

Daoi chiing Ngay 14 -0.2222  0.0731 -3.04 0.003 222

Boi chiing Ngay 21 -1.4667  0.0981  -14.95 0.000 3.00

TX7 Ngay 0 -0.5333  0.0731 -7.30 0.000 2.22
TX7 Ngay 14 0.1889  0.0731 2.58 0.010 2.22
TX7 Ngay 21 0.6333  0.0981 6.46 0.000 3.00

Regression Equation

Hiéu gid HI = 22222 -2.2222 Nhom_Da6i chiing + 1.2000 Nhdém_TX7 + 1.0222 Nhém_VC5
(log2) - 1.3111 S6 mdi tiém_1 + 1.3111 SG mdii tiém_2 - 1.0889 Thai gian_Ngay 0
+ 0.2222 Thai gian_Ngay 14 + 1.4667 Thai gian_Ngay 21
- 0.6000 Thai gian_Ngay 7 + 1.3111 Nhém*Sé mdii tiém_DB&i ching 1
- 1.3111 Nhom*S6 mdi tiém_béi chiing 2 - 0.7667 Nhém*Sé mi tiém_TX7 1
+ 0.7667 Nhém*Sé mii tiém_TX7 2 - 0.5444 Nhdm*Sé mii tiém_VC5 1
+ 0.5444 Nh6m*S6 mii tiém_VC5 2 + 1.0889 Nhodm*Thgi gian_béi chiing Ngay
0
- 0.2222 Nhém*Thai gian_b&i chiing Ngay 14 - 1.4667 Nhém*Thgi gian_béi
ching Ngay 21 + 0.6000 Nhém*Thgi gian_bP6i chiing Ngay 7
- 0.5333 Nhom*Thai gian_TX7 Ngay 0 + 0.1889 Nhém*Thdi gian_TX7 Ngay 14
+ 0.6333 Nh6m*Thdai gian_TX7 Ngay 21 - 0.2889 Nhom*Thgi gian_TX7 Ngay 7
- 0.5556 Nhém*Thai gian_VC5 Ngay 0 + 0.0333 Nhém*Thai gian_VC5 Ngay 14
+ 0.8333 Nhd6m*Thdai gian_VC5 Ngay 21 - 0.3111 Nhém*Thgi gian_VC5 Ngay 7

Fits and Diagnostics for Unusual Observations

Hiéu gia
Obs HI (log2) Fit Resid Std Resid
47 2.000 3.878 -1.878 -358 R
53 5000 3.878 1.122 214 R
59 5000 3.878 1.122 214 R
66 3.000 4611 -1.611 -3.07 R
71 6.000 4611 1.389 264 R
81 7.000 5911 1.089 207 R
84 7.000 5911 1.089 207 R
88 7.000 5911 1.089 207 R
90 8.000 5911 2.089 398 R
92 6.000 7.600 -1.600 -3.08 R
101 9.000 7.600 1.400 270 R
155 2.000 3.456 -1.456 -2.77 R
161 2.000 3456 -1.456 -277 R
170 3.000 4.189 -1.189 -226 R
176 3.000 4.189 -1.189 -226 R
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180 6.000 4.189 1.811 345 R
185 4.000 5.356 -1.356 -258 R
192 7.000 5356 1.644 313 R
201 6.000 7.400 -1.400 -270 R
209 9.000 7.400 1.600 3.08 R

R Large residual
Comparisons for Hiéu gia HI (log2)

Tukey Pairwise Comparisons: Nhom
Grouping Information Using the Tukey Method and 95% Confidence

Nhém N Mean Grouping
X7 105 342222 A

VC5 105 324444 A
Boichiing 105 -0.00000 B

Means that do not share a letter are significantly different.
Tukey Pairwise Comparisons: S6 miii tiém
Grouping Information Using the Tukey Method and 95% Confidence

S6 mi

tiém N Mean Grouping
2 180 3.53333 A

1 135 091111 B

Means that do not share a letter are significantly different.

Tukey Pairwise Comparisons: Thai gian
Grouping Information Using the Tukey Method and 95% Confidence

Thaigian N Mean  Grouping

Ngay 21 45 368889 A

Ngay 14 90 244444 B
Ngay7 90 1.62222 C
Ngay0 90 1.13333 D

Means that do not share a letter are significantly different.
Tukey Pairwise Comparisons: Nhdm*S6 mdii tiém
Grouping Information Using the Tukey Method and 95% Confidence

Nhom*Sé mii

tiém N Mean  Grouping
TX7 2 60 5.50000 A

VC5 2 60 5.10000 B

VC5 1 45  1.38889 C
TX7 1 45 1.34444 C
Déi chiing 1 45 -0.00000 D

-47 -



Baéi chiing 2 60 -0.00000 D

Means that do not share a letter are significantly different.

Tukey Pairwise Comparisons: Nhdm*Thgi gian
Grouping Information Using the Tukey Method and 95% Confidence

Nhom*Thdi gian N Mean Grouping

VC5 Ngay 21 15 554444

TX7 Ngay 21 15 552222

TX7 Ngay 14 30 3.83333 B

VC5 Ngay 14 30 3.50000 B

TX7 Ngay 7 30 253333 C
VC5 Ngay 7 30 233333 C
TX7 Ngay 0 30 1.80000 D
VC5 Ngay 0 30 1.60000 D

béiching Ngay 0 30 -0.00000
Ba6i chiing Ngay 21 15 -0.00000
Ba6i chiing Ngay 14 30 -0.00000

béiching Ngay 7 30 -0.00000
Means that do not share a letter are significantly different.

m m m m
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Phu luc 15. Két qua xir 1y thong ké Hiéu gia HI mién dich trén lon
General Linear Model: Hiéu gia HI (log2) versus Nhom, ... m,
Thgi gian
Method

Factor coding (-1,0, +1)
Factor Information

Factor Type Levels Values

Nhém Fixed 3 DBéiching, TX7, VC5

S6 mii tiém  Fixed 2 1,2

Thai gian Fixed 4 Ngay 0, Ngay 14, Ngay 21, Ngay 7

Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value
Nhém 2 41354 206.770 64847 0.000
S6 mi tiém 1 285.34 285340 894.88 0.000
Thdi gian 3 121.04 40347 126.53 0.000
Nhom*S6 miii tiém 2 14379 71.895 22548 0.000
Nhém*Thgi gian 6 60.86  10.143 31.81 0.000

Error 174 55.48 0.319

Total 188 1394.80

Model Summary

S R-sqg R-sq(adj) R-sq(pred)

0.564676 96.02%  95.70% 95.29%
Coefficients

Term Coef SE Coef T-Value P-Value VIF
Constant 2.2562  0.0444 50.85 0.000
Nhém
Dai ching -2.2562  0.0627  -35.96 0.000 1.56
X7 12346  0.0627 19.68 0.000 1.56
S6 mii tiém
1 -1.3272 0.0444  -29.91 0.000 1.14
Thai gian
Ngay 0 -1.0895 0.0701  -1553 0.000 1.67
Ngay 14 0.2438  0.0701 348 0.001 1.67
Ngay 21 14167  0.0941 15.05 0.000 2.14

Nhém*Sé mii tiém

B6i chiing 1 13272 0.0627 21.15 0.000 1.56
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TX7 1
Nhém*Thai gian

Dai chiing Ngay 0

Dai chiing Ngay 14

Bai chiing Ngay 21

TX7 Ngay 0

TX7 Ngay 14
TX7 Ngay 21
Regression Equation

Hiéu gia HI

(log2)

-0.7654 0.0627 -12.20 0.000 1.56

1.0895  0.0992 10.98 0.000 2.22
-0.2438  0.0992 -2.46 0.015 2.22
-1.417 0.133  -10.64 0.000 3.00
-0.5679  0.0992 -5.72 0.000 2.22
0.2099  0.0992 2.12 0.036 2.22
0.667 0.133 5.01 0.000 3.00

2.2562 - 2.2562 Nhom_béi chiing + 1.2346 Nhédm_TX7 + 1.0216 Nhom_VC5

- 1.3272 S6 miii tiém_1 + 1.3272 SG mdii tiém_2 - 1.0895 Thai gian_Ngay 0

+ 0.2438 Thai gian_Ngay 14 + 1.4167 Thai gian_Ngay 21

- 0.5710 Thai gian_Ngay 7 + 1.3272 Nhém*S6 mdii tiém_DB&i ching 1

- 1.3272 Nhom*S6 mdii tiém_béi chiing 2 - 0.7654 Nhém*Sé mi tiém_TX7 1

+ 0.7654 Nhém*Sé mi tiém_TX7 2 - 0.5617 Nhdém*S6 miii tiém_VC5 1
+0.5617 Nh6m*S6 mii tiém_VC5 2 + 1.0895 Nhdm*Thgi gian_béi chiing Ngay
0

- 0.2438 Nhom*Thai gian_D6i chiing Ngay 14 - 1.417 Nhoém*Thai gian_DGi
chiing Ngay 21 + 0.5710 Nhém*Thdi gian_béi chiing Ngay 7

- 0.5679 Nhom*Thai gian_TX7 Ngay 0 + 0.2099 Nhém*Thdi gian_TX7 Ngay 14
+ 0.667 Nhém*Thdi gian_TX7 Ngay 21 - 0.3086 Nhdom*Thdi gian_TX7 Ngay 7

- 0.5216 Nhém*Thdi gian_VC5 Ngay 0 + 0.0340 Nhém*Thai gian_VC5 Ngay 14
+ 0.750 Nhém*Thgi gian_VC5 Ngay 21 - 0.2623 Nhém*Thdai gian_VC5 Ngay 7

Fits and Diagnostics for Unusual Observations

Hiéu gia

Obs HI (log2) Fit Resid Std Resid

29 2.000 3926 -1.926 -354 R

38 6.000 4.704 1.296 239 R

42 3.000 4.704 -1.704 -314 R

56 6.000 7.667 -1.667 -313 R

59 9.000 7.667 1.333 250 R

95 2.000 3556 -1.556 -286 R
104 3.000 4333 -1.333 -245 R
108 6.000 4333 1.667 307 R
113 7.000 5444 1.556 286 R
115 7.000 5444 1.556 286 R
123 9.000 7.333 1.667 313 R

R Large residual
Comparisons for Hiéu gia HI (log2)

Tukey Pairwise Comparisons: Nhom

Grouping Information Using the Tukey Method and 95% Confidence
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Nhom N Mean Grouping

X7 63 3.49074 A
VG5 63 3.27778 A
Boiching 63  0.00000 B

Means that do not share a letter are significantly different.
Tukey Pairwise Comparisons: S6 miii tiém
Grouping Information Using the Tukey Method and 95% Confidence

S6 mi

tiém N Mean Grouping
2 108 3.58333 A

1 81 0.92901 B

Means that do not share a letter are significantly different.

Tukey Pairwise Comparisons: Thai gian
Grouping Information Using the Tukey Method and 95% Confidence

Thaigian N Mean  Grouping

Ngay 21 27 367284 A

Ngay 14 54 250000 B
Ngay7 54 1.68519 C
Ngay0 54 1.16667 D

Means that do not share a letter are significantly different.
Tukey Pairwise Comparisons: Nhom*S6 mdii tiém
Grouping Information Using the Tukey Method and 95% Confidence

Nhém*Sé mii

tiém N Mean  Grouping
TX7 2 36 5.58333 A

VC5 2 36 5.16667 B

TX7 1 27  1.39815

VC5 1 27 1.38889

Bai ching 1 27 0.00000 D
Boichitng2 36 -0.00000 D

Means that do not share a letter are significantly different.

Tukey Pairwise Comparisons: Nhdm*Thgi gian
Grouping Information Using the Tukey Method and 95% Confidence

Nhom*Thdi gian N Mean Grouping
TX7 Ngay 21 9 5.57407

VC5 Ngay 21 9 544444

TX7 Ngay 14 18 3.94444 B

VC5 Ngay 14 18  3.55556 B
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TX7 Ngay 7

VC5 Ngay 7

TX7 Ngay 0

VC5 Ngay 0

Déi chitng Ngay 0
Daéi chiing Ngay 21
Daéi chiing Ngay 14
Déi chiing Ngay 7

Means that do not share a letter are significantly different.

18
18
18
18
18

9
18
18

2.61111
244444
1.83333
1.66667
0.00000
0.00000
-0.00000
-0.00000
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Phu luc 16. Két qua xir Iy thong ké Hiéu gia ELISA mién dich trén lon
General Linear Model: Hiéu gia ELISA (PI) versus Nhom, ...,
Thgi gian
Method

Factor coding (-1,0, +1)
Factor Information

Factor Type Levels Values

Nhém Fixed 3 DBéiching, TX7, VC5

S6 mii tiém  Fixed 2 1,2

Thai gian Fixed 4 Ngay 0, Ngay 14, Ngay 21, Ngay 7

Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value
Nhém 2 227893 113946 1655.28 0.000
S6 mi tiém 1 14803.9 148039 2150.53 0.000
Thdi gian 3 109474 3649.1  530.10 0.000
Nhom*S6 miii tiém 2 73467 36733 533.62 0.000
Nhém*Thgi gian 6 5346.0 891.0 12943 0.000

Error 174 1197.8 6.9

Total 188 81805.6

Model Summary

S R-sqg R-sq(adj) R-sq(pred)

2.62370 98.54%  98.42% 98.29%
Coefficients

Term Coef SE Coef T-Value P-Value VIF
Constant 27.184 0.206  131.87 0.000
Nhém
Dai ching -16.772 0.292  -57.53 0.000 1.56
X7 8.552 0.292 29.34 0.000 1.56
S6 mii tiém
1 -9.559 0.206  -46.37 0.000 1.14
Thai gian
Ngay 0 -10.275 0326  -3153 0.000 1.67
Ngay 14 0.446 0.326 1.37 0173 1.67
Ngay 21 14.761 0.437 33.76 0.000 2.14

Nhém*Sé mii tiém

B6i chiing 1 9.524 0.292 32.67 0.000 1.56
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TX7 1 -4.773 0292 -16.37 0.000 1.56
Nhém*Thai gian

Dai chiing Ngay 0 9.947 0.461 21.58 0.000 2.22

DaGi chiing Ngay 14 -0.452 0.461 -0.98 0329 222

Boi chiing Ngay 21 -14.682 0618 -23.74 0.000 3.00

TX7 Ngay 0 -5.014 0461 -10.88 0.000 2.22
TX7 Ngay 14 0.106 0.461 0.23 0818 2.22
TX7 Ngay 21 7.647 0.618 12.37 0.000 3.00

Regression Equation

Hiéu gid ELISA (Pl) = 27.184 - 16.772 Nhém_Déi chiing + 8.552 Nhom_TX7 + 8.220 Nhom_VC5
- 9.559 S& mi tiém_1 + 9.559 SG mi tiém_2 - 10.275 Thai gian_Ngay 0
+ 0.446 Thai gian_Ngay 14 + 14.761 Thgi gian_Ngay 21
- 4932 Thai gian_Ngay 7 + 9.524 Nhoém*Sé miii tiém_D&i chiing 1
- 9.524 Nhém*Sé miii tiem_B6i chiing 2 - 4.773 Nhoém*Sé mi tiém_TX7 1
+ 4.773 Nhém*S6 mdi tiém_TX7 2 - 4.750 Nhém*SS mii tiém_VC5 1
+ 4.750 Nhdm*S6 miii tiém_VC5 2 + 9.947 Nhém*Thai gian_Bai chiting Ngay 0
- 0.452 Nhém*Thai gian_Ba&i chiing Ngay 14 - 14.682 Nhom*Thai gian_DGi
ching Ngay 21 + 5.187 Nhém*Thai gian_b&i chiing Ngay 7
- 5.014 Nhom*Thai gian_TX7 Ngay 0 + 0.106 Nhém*Thai gian_TX7 Ngay 14
+ 7.647 Nhém*Thai gian_TX7 Ngay 21 - 2.740 Nhém*Thai gian_TX7 Ngay 7
- 4933 Nhoém*Thai gian_VC5 Ngay 0 + 0.345 Nhom*Thgi gian_VC5 Ngay 14
+ 7.035 Nhém*Thai gian_VC5 Ngay 21 - 2.448 Nhém*Thai gian_VC5 Ngay 7

Fits and Diagnostics for Unusual Observations

Hiéu gia

Obs ELISA (Pl) Fit Resid Std Resid
1 11560 6.114 5446 216 R
27 16.850 21.955 -5.105 -202 R
34 29.560 34.779 -5.219 -207 R
35 29.010 34.779 -5.769 -229 R
36 29.510 34.779 -5.269 -209 R
51 56.270 50.621 5.649 224 R
64 11.030 5.886 5.144 204 R
95 28.670 34.506 -5.836 -231 R
116 56.300 50.505 5.795 230 R

R Large residual

Comparisons for Hiéu gia ELISA (PI)
Tukey Pairwise Comparisons: Nhom
Grouping Information Using the Tukey Method and 95% Confidence

Nhém N Mean Grouping
X7 63 357356 A
VC5 63 354040 A

-54 -



Béiching 63 104112 B

Means that do not share a letter are significantly different.
Tukey Pairwise Comparisons: S6 miii tiém
Grouping Information Using the Tukey Method and 95% Confidence

S6 miii

tiém N Mean Grouping
2 108 36.7430 A

1 81 17.6242 B

Means that do not share a letter are significantly different.

Tukey Pairwise Comparisons: Thai gian
Grouping Information Using the Tukey Method and 95% Confidence

Thaigian N Mean  Grouping

Ngay 21 27 419447 A

Ngay 14 54 27.6294 B
Ngay7 54 222517 C
Ngay0 54 16.9085 D

Means that do not share a letter are significantly different.
Tukey Pairwise Comparisons: Nhom*S6 mdii tiém
Grouping Information Using the Tukey Method and 95% Confidence

Nhém*Sé mii

tiém N Mean Grouping
TX7 2 36 50.0683 A

VC5 2 36 49.7136 A

X7 1 27 21.4028 B
VC5 1 27 21.0944 B
Béiching2 36 10.4469 C
Bai ching 1 27 10.3755 C

Means that do not share a letter are significantly different.

Tukey Pairwise Comparisons: Nhdm*Thgi gian
Grouping Information Using the Tukey Method and 95% Confidence

Nhom*Thdi gian N Mean Grouping

TX7 Ngay 21 9 581439 A

VC5 Ngay 21 9 572004 A

TX7 Ngay 14 18 36.2878 B

VC5 Ngay 14 18 36.1950 B

TX7 Ngay 7 18 28.0639 C
VC5 Ngay 7 18 28.0244 C
TX7 Ngay 0 18 20.4467 D
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VC5 Ngay 0 18
béichiing Ngay 7 18
Déichiing Ngay 21 9
Déi chiing Ngay 14 18
Déiching Ngay 0 18

Means that do not share a letter are significantly different.

20.1961
10.6667
10.4898
10.4056
10.0828

m m m m
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Phu luc 17. Két qua so sanh trinh tu gen NS1, VP2
ciia chiing VC5, TX7 qua cac doi nudi cay 01, 05, 10, 15

1 1000 2000 3000 4000 5000

R e -Q Vi ——
/

PPVE  330bp PPVR

Hinh 1. Vi tri doan gen NS1 (330bp) trong bg gen ciia Parvovirus
Chiing tham khdo: Chiing Kresse (Md sé6 GenBank: U44978)

>100
>100
>100
>100

Moi PPVF
101 200

TX7-01 1
TX7-05 1
TX7-10 1
TX7-15 1

330
330
330
330

Mai PPVR

Hinh 2. So sanh trinh tw gen NS1 ciia chiing TX7 qua cac doi nudi ciy 1, 5, 10, 15

Yv5-01 1 >100
¥C5-05 1 >100
VC5-10 1 >100
VC5-15 1 >100

Moi PPVF
1015 200
101> 200
101>

301 30

301 30

301 30

301 30
Mai PPVR

Hinh 3. So sanh trinh tw gen NS1 ciia chiing VC5 qua cac doi nudi cay 1, 5, 10, 15
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1 1000 2000 3000 4000 5000
II) T T T T 1
— NS1 >—< VPI ——
(]
(1 VP2
VP2F VP2R

Hinh 4. Vi tri gen VP2 trong b gen ciia Parvovirus
Chiing tham khao: Chiing Kresse (Md sé6 GenBank: U44978)

Mai VP2F

-58-



M&i VP2R

Hinh 5. So sanh trinh tw gen VP2 ciia chiing TX7 qua cac doi nudi cay 1, 5, 10, 15

Mai VP2F
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MBi VP2R

Hinh 6. So sanh trinh tw gen VP2 ciia chiing VC5 qua cac doi nudi ciy 1, 5, 10, 15
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Phu luc 18. Gidy chirng nhan y dirc dong vat

MINIETRY OF ERLICATTON AMD TRAIMNING
NONG LAM UNIVERSITY - HO CHI MINH CITY
Link Trung Ward — Thu Dus — He Chi Minh City

Tel: B4 8§ 3806094 Fax: 84 8 38060713

Antimal Ethics Conunilice
Pursanand fo Ariscle 208200E-BHNL-TCCE on 2T/ 107202
Memg Lom Universiiy HCMC
biips: aee. honms i, edo, !
Ermadl; aeciibomuaf e vik C-HLU
Date 24™ Moy 2023
Dear (De) Trinh Thi Tho Hang
Animal Ethies Commitiees in Mong Lam University (ABC — NLU) have recently reviewed your
application for the animal ethical approval of the project mentioned below, Your propesal Tully
meets the vequirement of using animals in research thal are in accondance with oceepled
internationn] assessment standards adopled by the commilles and Vietnam legislution. AECs is
honor to grant the ethical approval.

Approvial No,: MLL-230313

Project title: Producing bivalent insctivated vaccine against Parvovinus and
Erpwipelofiiy rhuvlopathiae in swine

Funding source: Ministry of Agriculture and Rural Development

Principle investigator: Yu Khee Hung

Rescarch Ingtitution; Institute of Veterinary Reseasch snd Development of Central
Vietnam,

Site for research: Institute of Yeteringry Research and Development of Central
Wietnany,

Approval date: May 24, 2023

Expiry date: Mlay 24, 2025

AEC"s decizion; APPROVED

The standard conditions of this approval are (i) perform the protocal 1o use animal strictly a5
deseribed in the application, any changes should be requested and approved by AEC-NLU (i)
provide related adverse event reporis immediately to have the spproprinte sdvice, {iv) provide a
satisfactory final reporl on project completion.

Please te 1o follow the above conditions may result in withdrawal of this approval.
D
fo=—
Agsoe, Frofl Dr. Mguyen Tat Toan Azzoe, Prof, Le Thanh Hien

il = Blang Lem Liniversity - He Chi Minh cliy Chair, Animal Ethiet Commitiees
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