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TOM TAT

Chung duck adenovirus type 3 (DAdV-3-1), thudc gibng Aviadenovirus, 1a tic nhan gay bénh quan trong, gay
thiét hai kinh t& dang ké dbi véi nganh chan nubi vit tai Trung Québc. Tuy nhién, cac nghlen clru va thong tin vé sy
Iwu hanh cta DAdV-3 trén dan vit tai Viét Nam con han ché. Nghién ctru dwoc thuc hién nham phan 1ap va danh gia
d&c diém sinh hoc phan t&r chiing VNUA-DAdV-3-1 t&¥ m3u gop gan, than cla vit nghi mac bénh vao thang 12 nam
2025 tai x4 M§ An, tinh B4c Ninh. Ching virus VNUA-DAdV-3-1 dwoc phan |ap thanh céng trén té bao xo phoi vit
(DEF), v&i bénh tich t& bao (CPE) xuét hién sau 24 gi®& gay nhiém va cac CPE 15 rét & thoi diém 48 va 72 gid va
biu hién CPE nang nhat v&i hién twong té bao tron héa, co rat, bong tach va pha hay lan rong 1&p t& bao & thoi
diém 96h v6i hiéu gia virus dat dinh v&i mirc cao nhat 14 1,36 x 10" TCIDso/ml. Két qua PCR va real-time PCR xac
dinh ching phan lap thuéc DAdV-3. Phan tich trinh tw gene Hexon cho thdy mirc twong ddng hon 99% vé&i cac
ching DAdV-3 cong bé tai Trung Quéc giai doan 2015-2022. Theo hiéu biét cla nhém tac gid, day 1a bao céo ghi
nhan phan lap va xac dinh sy lvu hanh cia DAdV-3 tai Viét Nam, cung cép nén tang di liéu khoa hoc cho giam sat
dich t& va xay dwng giai phap phong, chéng hiéu qua bénh do Adenovirus type 3 trén dan vit.

Tu khoa: Adenovirus tuyp 3, phan lap, bénh tich té bao, hiéu gia virus, méi quan hé di truyén.

Molecular Characterization of a Duck Adenovirus Type 3 (VNUA-DAdV3-1)
Strain Isolated from a Diseased Duck in Bac Ninh province, Vietnam

ABSTRACT

Duck adenovirus type 3 (DAdV-3-1), a member of the Aviadenovirus, is an important pathogene causing
significant economic losses to the duck industry in China. However, studies and information regarding the circulation
of DAdV-3 in duck populations in Vietham remain limited. This study was aimed to isolate and molecularly
characterize a DAdV-3 strain, designated VNUA-DAdV3-1, from clinical samples collected from a diseased duck flock
in December 2025 in My An, Bac Ninh province, Vietnam. The VNUA-DAdV3-1 strain was successfully isolated and
propagated in duck embryo fibroblast (DEF) cells. Cytopathic effects (CPE) were first observed at 24h
post-inoculation, became evident at 48 and 72h, and reached maximum severity at 96 h, characterized by cell
rounding, shrinkage, detachment, and extensive destruction of the cell monolayer with the viral titer peaked at
1.36 x 10" TCIDso/ml. PCR and real-time PCR assays confirmed that the isolate belonged to DAdV-3. Sequence
analysis of the Hexon gene revealed more than 99% nucleotide identity with DAdV-3 strains reported in China during
2015-2022. To our knowledge, this study represents the first documentation of DAdV-3 isolation and confirmation of
its circulation in Vietnam. These findings provide essential baseline data for epidemiological surveillance and the
development of effective control strategies against Duck adenovirus type 3 infection in duck populations.

Keywords: Duck adenovirus type 3, isolation, cytopathic effect, viral titer, phylogenetic analysis.

capsid do6i xting khéi 20 mét va hé gene tuyén

1. DAT VAN DE tinh khoang 43-45kb, ma héa cic protein capsid

Adenovirus &6 thay cam thuoéc ho chinh gém Hexon, Penton va Fiber tham gia ciu
Adenoviridae 14 virus DNA sgi kép khong v9, c6 tric virion, bAm dinh va xAm nhap t& bao, cing
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Viét Nam

cac protein khéng cau tric cdn thiét cho sao
chép DNA va lip rap hat (Harrach & cs., 2011;
ICTV, 2023). 0 vit, adenovirus thudc cac chi
Atadenovirus va Aviadenovirus, thé hién su da
dang vé kiéu gene, cé quan dich va biéu hién
lam sang gitia cac type (Marek & cs., 2014;
ICTV, 2023).

Trong  cac thuoéec  chi
Aviadenovirus ¢ vit, DAdV-3 gin day néi lén
nhu mot tdac nhdn giy bénh quan trong tai
Trung Quéc (Shi & cs., 2019; Yin & cs., 2022).
Bénh chu y&u ghi nhan 4 vit non, déc biét dudi 3
tudn tudi, véi ty 1é chét 35-100% trong mot s6 6
dich; t6n thuong dién hinh tap trung & gan va
than, gbm gan sung, hoai tit/xudt huyét va than
sung, xuit huyét, d6i khi kém dich mang tim
ho#c tén thuong lach (Shi & cs., 2019; Yin & cs.,
2022; Shao & cs., 2022; Shi & cs., 2022). Nhiing
dic diém nay cho thdy tinh min cam theo laa
tudi va dinh huéng gan, than 14 cé quan uu tién
18y mau chan doan.

adenovirus

Cac nghién ctiu gan day tai Trung Quéc da
phén 1ap thanh cong DAdV-3 tit gan va than vit
bénh, nudi cdy trén t& bao DEF va x4c nhan bing
PCR/Real-time PCR va giai trinh tu gene muc
tiéu Hexon va Fiber dé dinh type va phan tich
quan hé di truyén (Shi & cs., 2019; Shao & cs.,
2022). Hexon la protein capsid chinh, chita cac
ving bién thién c6 gia tri trong dinh type va phan
tich quan hé di truyén, trong khi cac protein bé
mait nhu Fiber lién quan dén tuong tic virus - vat
cht va ¢6 tiém ning tng dung trong chin doén,
mién dich hoc (Marek & cs., 2014; Shao & cs.,
2022). Sy xuat hién ctia cac bién thé DAdV-3 cho
thay can duy tri giam sat dich t& hoc phan ti dé
phat hién sém cac dong virus luu hanh va bién
ddi di truyén c6 § nghia (Shi & cs., 2022).

Maic du nganh chan nuéi vit tai Viét Nam
phat trién manh, dén nay chua c6 céng bé chinh
thittc vé su hién dién va dic diém sinh hoc phan
ti cia DAdAV-3 trén dan vit trong nudc. Trong
bo6i canh DAAV-3 da duge ghi nhan luu hanh tai
Trung Quéc va c6 nguy co lan truyén trong khu
vic, viée xac dinh sy hién dién ctia virus tai Viét
Nam 14 cAn thiét cho giam sat dich t& va kiém
soat bénh. Vi vay, nghién ctu nay dugc thuc
hién nham phan lap DAdV-3 tit vit bénh tai Bac
Ninh, danh gia dac diém nhén lén va bénh tich
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t& bao trén t& bao DEF, dong thoi giam dinh
phan ti va phan tich quan hé di truyén cua
chting phan lap dua trén gene Hexon.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

- MAu nghién cu: 4 b6 mau gan va than
cia vit nghi méc bénh tai trai chin nuéi vit
thuoc xa My An, Bic Ninh.

- Mbi trudng, hoa chit: DMEM (Gibco, My),
FBS (Corning, M§), khang sinh cho nuéi ciy té&
bao (Carnicorn, Dtc), PBS (Gibco, M¥), trypsin
(Carnicorn, Dic).

- T& bao: t&€ bao xd phdi vit (DEF: duck
embryo fibroblast)

- Pia diém nghién ctu: Nghién ctu dudc
thuc hién tai phong thi nghiém an toan sinh hoc
c&p 3, Phong Thi nghiém trong diém Coéng nghé
sinh hoc thd y, Khoa Thd y, Hoc vién Noéng
nghiép Viét Nam.

2.2. Phuong phap nghién citu

2.2.1. Thu thip miu bénh phim

Theo théng tin dugc cung cdp tai trai chan
nudi véi quy mo6 nudi dan vit hon 5.000 con 15
ngay tudi cé ty 1& chét cao trén 30% thudc xa My
An, Bic Ninh dugc chdn doan ducng tinh
DAdV-3 bang real-time PCR bdi cong ty tap tap
doan INVET vao thang 12 nidm 2025, nhém
nghién ctu da tién hanh md kham 4 vit y&éu va
thu thap mAu bénh phdm gém gan, than phuc
vu nghién ctu theo TCVN 8402:2010 va QCVN
01-83:2011/BNNPTNT. MAu bénh phidm dudc
dung trong lo dung mau ho#c tdi chuyén dung,
bao quan lanh trong thung chuyén mau. Mau
duge van chuyén vé phong thi nghiém dé xu ly
phuc vu nghién cttu chin doan, phan lap virus.

2.2.2, Phan lap virus va xac dinh hiéu
gia virus

Phuong phap phan lap virus DAdV-3 st
dung t& bao xo phoi vit (DEF) dugc thuc hién nhu
mé ta cua cac nghién ctu truéc day (Chen & cs.,
2017; Shi & cs., 2019; Shi & cs., 2022) véi mot s6
thay d6i. MAu dudc xt 1y bang cach nghién trong
dung dich PBS vé trung (pH 7,2-7,4), ly tdm
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8.000 vong/phtt trong 10 phit 6 4°C va loc qua
mang 0,45pm dé loai bd vi khuén va tap chat.
Dich loc dude st dung dé giy nhiém lén t& bao
DEF nudi cdy trong méi truong DMEM bé sung
10% FBS va 1% khang sinh
antibiotic/antimycotic (Carnicorn, Dic). Sau khi
gay nhiém, t& bao dudc u d 37°C trong diéu kién
CO, 5% va theo ddi bénh tich t& bao (Cytopathic
Effect - CPE) hang ngay dudi kinh hién vi soi
ngude. Khi CPE dat trén 70%, binh t& bao dugc
thu hoach, déng - tan va ly tdm thu dich chta
virus. Dich virus dudc bdo quan & -80°C st dung
cho cac ddi cdy chuyén va phan tich tiép theo.
Hiéu gia virus dude xac dinh theo phuong phap
TCID;, (50% Tissue Culture Infectious Dose)
trén dia nudi cdy t&€ bao DEF bang phucng phap
pha loang co s6 10 lién tiép trén moi trudng nudi
c4y t& bao, va gy nhiém nhu mé ta & trén, theo
d6i bénh tich t& bao & thoi diém 72, 96, 120 gio
sau gay nhiém, va tinh toan TCID,/ml theo cong
thiic Reed va Muench (Reed & Muench, 1938).

2.2.3. Chiét tach DNA, real-time PCR

va PCR

DNA cua virus dugc chiét tach tu dich thu
sau giay nhiém VNUA-DAdV-3-1 trén té& bao
DEF bang bd Kit tach chiét DNA thuong mai
(PureLink genomic DNA, Invitrogene, Thermo
Fisher Scientific, My) theo huéng din ctia nha
san xuit. Phan ting real-time PCR st dung cip
moi va doan do dac hiéu cho gene Hexon dudc st
dung dé gidm dinh chung phan lap, theo quy
trinh da dugec m6 ta trong nghién ciu cia Wan
& cs. (2018). Phan ting real-time PCR dudgc thuc
hién st dung Kit thuong mai Capital qPCR
Green Master Mix (Biotechrabbit, Dtic) st dung
bé méi F DAAV-3, R DAdV-3 va probe DAdV-3
(Bang 1) véi cac budc thuc hién va diéu kién chu
trinh real-time PCR theo huéng din cua nha
san xudt. Ngoai ra, phan tng PCR dugc thuc
hién nhiam khuéch dai doan gene Hexon va
Fiber-2 (Bang 1) d#c hiéu cho DAAV-3, dya trén
trinh tu moi da dugc cong bd trude d6 (Zhang &
cs., 2024). Chu trinh nhiét bao gém giai doan
bién tinh ban dau & 95°C trong 3 phtit, tiép theo
14 30 chu ky gébm 95°C trong 15 gidy, 58°C trong
30 gidy, va 72°C trong 7 phuit. San ph4dm PCR
dugc dién di trén thach agarose 1% véi thang

chuédn DNA 100 bp (Invitrogene, M§) trong 30
phit, sau d6 anh dién di dudc chup bang hé
thong Gel Doc (Bio-Rad, My). Déi chiing duong
st dung cho phan ting PCR va real-time PCR la
mau DNA duong tinh véi DAdV-3 tu dan vit
nghi méc bénh tit Céng ty c¢6 phan INVET, da
duge xac nhan duong tinh bang phuong phap
real-time PCR dic hiéu gene Hexon st dung
quy trinh ndi bd (gia tri Ct < 39), va dudc bao
quan 6 -20°C theo ding yéu cau ky thuat.

Pé danh gia d6 thuan khiét cta ching
DAdV-3 phén lap, phuong phap real-time PCR
da dudc thuc hién st dung cac cip mdi va probe
d#c hiéu nhim phat hién su hién dién cta cim
gia cAm type A, viém gan vit type I (DHV-1),
Duck parvovirus (DPV), Duck tembusu virus
(DTMUV), Duck reovirus (DRV), Duck
circovirus (DuCV), virus dich ta vit (Duck
enteritis virus; DEV) (Bang 1).

2.2.4. Giai trinh tu doan gene va phan tich
di truyén

San phdm PCR dic hiéu khuéch dai mot
phan gene Hexon cta chung virus VNUA-
DAdV3-1 duge tinh sach bang bd kit tinh sach
DNA va gti gidi trinh tu theo phuong phap
Sanger hai chiéu tai Céong ty TNHH Cong nghé
sinh hoc Phu Sa (Ha Néi, Viét Nam). Trinh tuy
nucleotide thu duge duge kiém tra va 1dp rap
bang phan mém BioEdit version 6.0 va so sanh
véi cac trinh tu tham chiéu trén GeneBank béng
cong cu Basic Local Alignment Search Tool
(BLAST). Phan tich méi quan hé di truyén dudc
thuc hién bang phdn mém Molecular
Evolutionary Genetics Analysis (MEGA) phién
ban 11 st dung md hinh Maximum Likelihood
v6i 1.000 14an bootstrap. Céc trinh tu tham chiéu
ti ngdn hang GeneBank bao gém cac chung
DAdV-3 luu hanh tai Trung Quéc t¥ nim
2015-2022, cting nhu cac type DAdV-1, DAdV-2
va DAdV-4 da dudc st dung dé so sanh trinh tu
va x4y dung cay phat sinh loai.

2.2.5. Phan tich théng ké

Dt liéu hiéu gia virus duge xt Iy va tinh toan
bing phan mém Microsoft Excel va GraphPad
Prism 6. Gia tri TCIDj;, va gia tri Ct cia real-time
PCR dugc biéu thi duéi dang trung binh (mean) +
d6 léch chuén (SD) ctia 2 14n lap lai doc lap.
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Bang 1. Trinh tu cac moi st dung trong nghién ctu
Tén moi Tén bénh Trinh tw mdi (5-3') Tham khao
Probe M11 Avian FAM- TCAGGCCCCCTCAAAGCCGA-BHQ-1 Spackman & cs.
Primer F M11 itgggegza AGATGAGTCTTCTAACCGAGGTCG (2002)
Primer R M11 TGCAAAAACATCTTCAAGTCTCTG
Probe DHV Duck _v_irus FAM-TGTGTTCAGGATCCCCATGTACTACCGTG-TAMRA Li & cs. (2022)
Primer F DHV Py%%altltls TGATGAGATATGGCAGGTAGAAGGA
Primer R DHV CACGCAAGTTGATTCACAATAGA
Probe MDPV Duck _ FAM- TGAACGAGCGAATGAGCCTTCC Wan & cs. (2018)
Primer F MDPV parvovirus TACGAATGAACAAACCAA
Primer R MDPV CGCTCTTAATATCTCCTCTA
Probe DRV Duck FAM-AACGCCTGTGCACGAGCTGAAC-TAMRA Zhang & cs. (2020)
Primer F DRV reoviris CCCGGATTCTTCGATGAATGGT
Primer R DRV CGACCCACTGCTGGATAACAAG
Probe DTMUV Duck JOE-TTACCATGGACAGGGTCATCAGC-BHQ-2 Zhang & cs. (2020)
Primer FDTMUV oS! CAGAGACTGGTTTCATGA
Primer R DTMUV AAGCCACCACTGATTGTT
Probe DVE Duck_\(irus FAM- CCTCCTCCTCGCTGAGTGGCATCC-BHQ-1 Yang & cs. (2005)
Primer F DVE enteritis CTCTACGCAGCTTTTGACGATTT
Primer R DVE AGAAACATACTGTGAGAGTGACGA
Probe DuCV D_uck ‘ FAM- TTCCCGAGTAACCGTCCCAC-BHQ-1 Zhang & cs. (2021)
Primer F DUCV cireovirus CCGAAAACAAGTATTACAAAC
Primer R DuCV GTACCCAACCATAAAAGTC
Primer F DAdV-3 ATGGCCGCTCTGACCCCTGA Zhang & cs. (2024)
Primer R Hexon ATTCAGCCTTAGCTACTTTC
Primer F DAdV-3 GCTTCGCGACTATTTCAACCA
Primer R Fiber-2 GCCTTAACGACTGCGGTTTC
Probe DAdV-3 Duck _ FAM- TGTCTGCTCAGGTACGCTTAATTCT-Eclipse Wan & cs. (2018)
Primer FDAQV-3  guoag GACCRATCCTGTCACCTCTGAC

Primer R DAdV-3

AGGGCATTYTGGACAAAKCGTCTA

3. KET QUA VA THAO LUAN

3.1. Xac dinh virus trong miu bénh phim
va mot s6 bién d6i bénh 1y dai thé

Ching VNUA-DAdV3-1 dugc phan lap tu
mau gan ctiia dan vit 15 ngay tubi tai Bic Ninh,
véi ty 1& chét ghi nhan khoang 30% va c6 nhiém
ghép Riemerella anatipestifer (RA). V& bénh
tich dai thé, dan vit bénh khi tién hanh mé
kham tai trai va quan sat bénh tich dai thé cho
thdy gan sung, cé cac dom va dai xuat huyét
diém rai rac trén bé mit, va than sung nhat
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mau (Hinh 1). Nhiing t6n thuong nay phu hop
v6i mé ta dién hinh cia DAdV-3, trong dé gan
va than 1a hai cd quan dich quan trong cua
virus (Zhang & cs., 2016; Wang & cs., 2020, Shi
& cs., 2022). Zhang & cs. (2016) khi md ta ching
CH-GD-12-2014 da ghi nhan hién tugng gan
sung, xuat huyét lan téa va than sung rd trén
vit Xiém nhiém tu nhién. Tuong tu, Shi & cs.
(2022) cling bao cao bién thé DAAV-3 gay ton
thuong gan-than nghiém trong va c6 thé kém
dich mang tim nhe trong moé hinh gdy nhiém
thuc nghiém. D¢ tudi vit ghi nhan trong nghién
ciu nay nam trong khoang méin cam cao da
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duge ghi nhan trong céc 6 dich DAAV-3 tai
Trung Qudc, noi bénh chu yéu xay ra trén vit
con tit 1-3 tuan tudi (Shi & cs., 2019; Yin & cs.,
2022). Cac nghién ctiu dich té cho thay DAdV-3
gdy ty 16 méc 40-55% va ty lé chét dao dong
35-43% trén vit Xiém, vit Cherry tai nhiéu tinh
cua Trung Quéc (Shi & cs., 2019).

3.2. Phan lap va diac diém sinh hoc cua
chiing VNUA-DAdV3-1

Ching VNUA-DAdV3-1 da dugc phan lap
thanh céng tit miu gan cta vit nghi méc bénh
nubi tai tinh Béc Ninh. Trén t& bao DEF, ching
VNUA-DAdV-3-1 gay bénh tich t& bao (CPE)
tang dan theo thoi gian sau gay nhiém (Hinh 2).
O thoi diém 24 gid sau gAy nhidm, 16p t& bao
don 16p van tuong doi nguyén ven, chi xuat hién
bién d6i nhe vé do déng déu va chiét quang, va
dat hidu gia 7,37 x 10' TCID,/ml (Hinh 2; Bang
2). Pén 48 gig, cac 6 CPE khu tra bit dau xuit
hién véi hién tuong t& bao thoai hoa, hoi co tron
héa, co cum va thua 16p t& bao, va hiéu gia virus
téng 1én dat miic 3,69 x 10° TCID;/ml (Hinh 2;
Bang 2). Tai 72 gid, s6 lugng va mtc d6 ton
thuong ting rd, t& bao bi tron héa nhiéu hon, tu
thanh cum va pha vd tiing phan 16p don bao, va
hiéu gia virus téng rd rét dat 2,19 x 10°
TCID,/ml (Hinh 2; Bang 2). O thdi diém 96 gid,
CPE biéu hién ning nhat véi hién tugng tron

héa, co rit, bong tach va pha huy lan rong 16p t&
bao, va hiéu gia virus dat dinh v6i mtic cao nhat
12 1,36 x 10" TCID,,/ml (Hinh 2; Bang 2).

Dich t& bao thu tai cac thoi diém xac dinh
hiéu gia ciing dudc phan tich bing real-time
PCR. Két qua real-time PCR trén dich t& bao
thu ciing thdi diém cho thdy gia tri Ct gidm tu
25,42 6 24 gio xuong 21,93; 18,29 va 15,56 tuong
ing 6 48, 72 va 96 gid sau gdy nhiém (Bang 2).
Xu huéng giam Ct phu hgp véi sy gia ting hiéu
gia virus, cho thdy VNUA-DAdV3-1 thich nghi
va nhan lén hiéu qua trén t& bao DEF, véi hiéu
gia cao nhat tai 96 gic.

Ching virus VNUA-DAdV3-1 nhin lén
manh ¢ thoi diém 72 gis va hiéu gia dat dinh &
96 git sau gdy nhiém, phu hdp véi dac diém
chung cua adenovirus khi nuéi cdy kéo dai dan
dén pha huy t& bao hoan toan va gidm tinh lay
nhiém cua hat virus (Harrach & cs., 2011). Diéu
nay cho théy thoi diém 72-96 gid sau gy nhiém
14 thoi diém thu hoach t6i vu nhidm dam bao hiéu
gia cao va bao ton hoat luc virus. Do d6, viéc
phéan lap thanh céng ching VNUA-DAdV3-1 va
x4c dinh dic diém sinh hoc cta virus la budc
quan trong dé trién khai cac nghién ctu tiép theo
danh gia d6c luc thyc nghiém trén vit thi
nghiém, kha nang lay truyén va nguy co bung
phat dich trong diéu kién chin nubi tai Viét Nam.

A

Ghi chi: A: Vit Iudi van dong, 14t ngiia; B: Than sung, nhat mau; C: Gan sung, c6 cac dom xuat huyét; D: Gan

sung cé cac dai xudt huyét.

Hinh 1. M6t s6 hinh anh bi&€n d6i bénh ly dai thé & vit
nghi mic bénh do duck adenovirus type 3
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DEF Cell

DAdv-3-1 infection _

24h

48h

72h

96h

Hinh 2. Két qua nghién ctu gay nhiém va bénh tich t& bao (CPE)
ctia ching virus VNUA-DAdV-3-1 & cac thoi diém 24, 48, 72, 96 trén t& bao sa phoi vit (DEF)

Bang 2. Két qua xac dinh hiéu gia VNUA-DAdV-3-1 bing nubi cdy t& bao
va dinh lugng bing real-time PCR

Chi tiéu Hiéu gia (TCIDso/ml)/Dinh lwong virus sau gay nhiém (Mean + SD) va gia tri real-time PCR (Ct value)
danh gia 24h 48h 72h 96h
Hiéu gia virus 7,37 x 10"+ 8,06 x 10° 3,60 x10°+7,49 x 10* 2,19 x10°+2,54 x 10° 1,36 x 10"+ 1,48 x 10°
Real-time PCR 25,42 + 0,54 21,93 +0,81 18,29 + 0,37 15,56 + 0,62
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Trong nghién ctu ctia Shen & cs. (2019) vé cac
chtiing DAdV-3 luu hanh tai Trung Quéc trén t&
bao DEF da md t& bénh tich t& bao dang tron
héa, thoai hoa va tu thanh dam, dudc xem la
hinh anh CPE kinh dién ctia adenovirus trén té&
bao nuoi. O mdt s8 nghién ciu khac Trung Quéac
ciing dd mo ta t& bao LMH nhiém DAdV-3 c6
bénh tich CPE gidm chiét quang, tron héa va

két cum dang chim nho (Shi & cs. 2022; Tan &
cs. 2024). Qua d6 c6 thé thdy két qua nghién
ctiu dat duge va cac nghién ctu trude day cod su
kha tuong dong vé mo ta bénh tich t& bao du hé
t&€ bao khac nhau, kiéu hinh CPE c6t 16i cua
DAdV-3 van la: giam d6 déng déu don 16p, tron
héa, thoai hoa, t&€ bao bong va co cum va pha
hty dan 16p t& bao.

fiber 2

)

Ghi chi: M: Thang DNA chuén 100bp; PC-: D61 chiing 4m; PC+: Péi chitng duong.

Hinh 3. K&t qua minh hoa san phdm PCR khué&ch dai mét phan (A) gene Fiber-2
va (B) Hexon ctia chung VNUA-DAdV3-1

Bang 3. K&t qua kiém tra giam dinh va thuan khiét
cua chung VNUA-DAdV3-1 bang phuong phap real-time PCR

Virus xét nghiém Két qua real-time PCR Két luan
Duck adenovirus type 3 (DAdV-3) + Dwong tinh
Avian influenza type A (AlVtype A) N/A Am tinh
Duck hepatitis A virus type 1 (DHV-1) N/A Am tinh
Duck parvovirus (DPV) N/A Am tinh
Duck tembusu virus (DTMUV) N/A Am tinh
Duck reovirus (DRV) N/A Am tinh
Duck circovirus (DUCV) N/A Am tinh
Duck viral enteritis (DEV) N/A Am tinh

Ghi chu: N/A: Khéong xac dinh gia tri Ct.
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Duck VNUA-DAdV-3-1/BacCiang/Vietnam/ 2025
gb|OM117799.1|: DAdV-3 CH-FILYE-201805/China/2018
9b|OM117797.1: DAdV-3 CH-FICKL-201804/China/2018 . . .
PV785669.1: DAdV-3 SD2019-TM/China/2019
9b|OM201326.1: DAdV-3 HB/China/2020 .
9b|OM117802.1: DAdV-3 CH-CDSXH-202011/China/2020 .
gb|OK413887.1|: DAdV-3 CH-GDLKQ-202002/China /2020 .
gb|0P432083.1|: DAdV-3 HF-AH-2022/China/2022

Duck VNUA-DAdV-3-1/BacGiang/ Vietnam/ 2025

gblOM117799.1|: DAV-3 CH-FILYE-201805/China/2018 . . . . . .o oo v v i i v s nn s aa s o nunnnnnss
gb|OM117797.1]: DAdV-3 CH-F)CKL-201804/China/2018 . . . . . v v oo v v v e s s v n s m s a s a s v n s

PV785669.1: DAAV-3 SD2019-TM/China/2019
gblOM201326.1: DAV-3 HB/China/2020 ..
gblOM117802.1|: DAV-3 CH-GDSXH-202011/China/2020 . .
gblOK413887.1]: DAdV-3 CH-CDLKQ-202002/Chinaf2020 . .
gb|OP432083.1|: DAdV-3 HF-AH-2022/China/2022

Duck VNUA-DAdV-3-1/BacCiang/Vietnam/2025

gb|OM117799.1|: DAdV-3 CH-FJLYE-201805/China/2018 . . . . .. ......... ceeresasnnan e
gb|OM117797.1|: DAdV-3 CH-FJCKL-201804/China/2018 . . . . . ..o v i v v u v it i i nn v aa s aa s aas

PV785669.1: DAdV-3 SD2019-TM)China/2019
gb|OM201326.1|: DAdV-3 HB/China/2020

gb|OM117802.1|: DAdV-3 CH-CDSXH-202011/China/2020 . . . . . . v v v v v v e s s s s i i nn i n s a s nas
gb|OK413887.1): DAdV-3 CH-CDLKQ-202002/China/2020 . . . .« o oo v v i v v e st e i s i a s

gb|OP432083.1]: DAV-3 HF-AH-2022/China/2022

Duck VNUA-DAGV-3-1/BacCiang/Vietnam /2025

gb|OM117799.1|: DAdV-3 CH-FJLYE-201805/Chinaj2018 . . . . oo v v v v v v v v s mm s s s v o s u s s sanssnnn
gblOM117797.1|: DAdV-3 CH-FICKL-201804/China/2018 . . . . .o o v v v v v v vt s mmn s s s s nvnnnnnssnns

PV785669.1: DAGV-3 SD2019-TM/China/2019
gblOM201326.1|: DAV-3 HB/China/2020

gblOM117802.1|: DAdV-3 CH-GDSXH-202011/China/2020

gblOK413887.1|: DAdV-3 CH-COLKQ-202002/China/2020 . . . + . v v v v v v v v v s s nm s st o m o a s nnnssnnn

9bl0OP432083.1|: DAAV-3 HF-AH-2022/China/2022

Duck YNUA-DAdV-3-1/BacGiang /Vietnam/2025

gb|OM117799.1|: DAAV-3 CH-FJLYE-201805/China/2018 . . . . . . oo v v v i v v e s i n s s nvnnennsas
gb|OM117797.1|: DAAV-3 CH-FJCKL-201804/China/2018 . . . . . o oo v i i i v i a s i n s nnvanenasan

PV785669.1: DAdV-3 SD2019-TM/China/2019
gb|OM201326.1|: DAdV-3 HB/China/2020

gb|OM117802.1|: DAdV-3 CH-CDSXH-202011/China/2020 . . .« v v v v v v v i i i ie s i s s a i a e aa s as

gb|OK413887.1|: DAdV-3 CH-GDLKQ-202002/China/2020
gb|OP432083.1|: DAdV-3 HF-AH-2022/China/2022

520 530 540 550 560 51 580 590 600 610
Duck VNUA-DAdV-3-1/BacCiang/Vietnam/2025

gb{OM117799.1): DAdV-3 CH-FILYE-201805/China/2018 . . . & . o ¢ oo v it it i et ot e oo a oo et o aau oot aa s amt s na e s bt ot a s o a st st e b aad st a s s an e s s b e b e o e s e A e s
gblOM117797.1/: DAAV-3 CH-FICKL=-201804/Chind/2008 . . « « ¢ ¢ ¢ oo v v e st s v s v s sassnunssssssssnssnsssnssnnasssssss B. - ..............................

PV785669.1: DAdV-3 SD2019-TM/China/2019
gb|OM201326.1|: DAAV-3 HB/China/2020

gb|OM117802.1/: DAAV-3 CH-CDSXH-202011/China/2020 « « « « ¢ v ¢ v w v o v v e s s v s vnnssassnnnnssns
gblOK413887,11: DAAV-3 CH-GDLKQ-202002/China /2020 + + + + + + v v s v v v v v v s a e en s nnn s e e

gb|OP432083.1|: DAAV-3 HF-AH-2022/China/2022

Hinh 4. K&t qua gii trinh tu mot phan gene Hexon clia chung nghién citu VNUA-DAdAV 3-1
so sanh vdi cac ching tham chi€u duge cong b trén GeneBank

3.3. Giam dinh va danh gia do thuan khiét
cua chung phan lap

Dé xac dinh chung phan lap VNUA-
DAdV3-1 thuéc Duck adenovirus type 3 va danh
gia do6 thuadn khiét, ching t6i thuc hién
real-time PCR va PCR truyén théng véi cac cip
moi dic hiéu gene Hexon va Fiber-2. Hai gene
dudc lua chon vi Hexon chtia cac vung siéu bién
phuc vu dinh type va phan tich quan hé di
truyén adenovirus (Marek & cs., 2014), trong
khi Fiber-2 tang d0 dac hiéu nho khac biét gitia
cac type Aviadenovirus (Shao & cs., 2022).

PCR va real-time PCR déu xac nhan
VNUA-DAdV3-1 duong tinh déc hiéu véi
DAdV-3 (Bang 3). San phdm PCR ctia gene
Hexon va Fiber-2 cé kich thudéc tuong tlng
640bp va 127bp, khong ghi nhan san phim
ngoai du kién (Hinh 3), phu hop véi cac nghién
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ctu st dung hai muc tiéu nay dé nhan dién
DAdV-3 (Zhang & cs., 2024; Wang & cs., 2024).
Pé danh gia do thuan khiét cia ching phan
lap, chung t6i thuc hién cac xét nghiém real-time
PCR b6 sung nhdm kiém tra su hién dién ddng
thoi ciia nhiing virus thuy cAm thudng gip khac,
bao gom DPV, DTMUV, DRV, DuCV, DEV va
DHEV (Bang 2; Bang 3). Két qua cac phan tng
real-time PCR déu cho két qua 4m tinh cho thay
chting virus phan 1ap VNUA-DAdV3-1 1a thuan
khiét va khéng chtia cic virus danh gia khac
(Bang 3). Viéc loai tri cac tac nhan virus khac 1a
budc quan trong dé dam bao rdng cic quan sat
bénh tich t& bao, hiéu gia virus, va phan tich di
truyén chi phan anh hanh vi caa DAdV-3, khong
bi nhiém chéo bdi virus khac. Diéu nay ciing
tuong tu véi cach tiép can trong cac nghién ctiu
khac, noi cAc nha nghién ctu st dung da moéi
(multiplex) PCR dé dam bao thuin nhat ching
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phan lap, tranh nham lan do déng nhiém hodc
tap nhiém (Wang & cs., 2024; Shao & cs., 2022).
Téng hop cac két qua nghién ctiu cho thdy ching
virus phan lap VNUA-DAdV3-1 dap tng tiéu chi
d6 thuan khiét cao, thich nghi v nhan lén véi
hiéu gia cao trén t& bao DEF, phu hop cho cac

100

100

100

97
92

]

'Duck VNUA-DAGV-3-1/BacGiang/Vietnam/2025 |

PV785669.1: DAdV-3 isolate SD2019-TM/China/2019
gb|OM117801.1] DAdV-3 isolate CH-GDOBQ-201903/China/2019
gb|OM201326.1: DAdV-3 strain HB/China/2020

gb|OM117799.1|: DAdV-3 isolate CH-FJLYE-201805/China/2018
gb|MW667581.1|: DAAV-3 isolate FJZZ /China/2017
gb|MH777398.1|: DAAV-3 isolate GDMM10/China/2015
gb|MH777395.1|: DadV-3 isolate FJGT01/China/2016
gb|OP432083.1|: DAAV-3 isolate HF-AH-2022/China/2022
gb|PP763217.1|: DAAV B isolate BG19/China/2019
gb|MZ048748.1|: DAdV-3 isolate HB20/China/2020
gb|OM117804.1|: DAAV-3 isolate CH-GDYCB-202001/China/2020
gb|OM117803.1|: DAAV-3 isolate CH-GDWWX-201902/China/2019
gb|OK413887.1|: DadV-3 strain CH-GDLKQ-202002/China/2020
gb|OM117802.1|: DAdV-3 isolate CH-GDSXH-202011/China/2020
gb|MN539540.1|: DAV B isolate BGMH/China/2016
gb|OM117797.1|: DAAV-3 isolate CH-FJCKL-201804/China/2018

nghién ctu tiép theo nhu giai trinh tu hé gene
day du, danh gia doc luc trén moé hinh vat nuéi,
phat trién cong cu chin doan dic hiéu, va tham
chi buéc dau dinh huéng nghién ctiu vaccine va
ché phdm sinh hoc hé trg phong tri bénh trong
tuong lai.

Cluster |

Cluster Il

KJ469653.1: DAdV-2 strain GR/Austria/1977
00 | refINC 024486.1|: DAdV-2 strain GR/France/1977

100" gb|MW722956.1|: DAdV-2 isolate GD/China/2016
| PV988403.1: DAdV-4 isolate GD2588/China/2025

100 | MN733730.1: DAdV-4 isolate GD-2019/China/2019

e |
0.10

| KJ452171.1: DAdV-1 isolate D11-JW-01/SouthKorea/2014

100 | MN310513.1: DAdV-1 strain FMV-19-2234581/Canada/2019

Hinh 5. Phan tich cAy phat sinh loai dya trén trinh tu mot phan gene Hexon
cta chung phan lap VNUA-DAdV-3-1

. 2ye

so véi cac ching duck adenovirus tham chiéu trén thé gisi

Bang 4. Miic tuong dong trinh tu nucleotide mét phan gene Hexon
gitta ching VNUA-DAdV3-1 va cac chuing DAdV-3 tham chié€u trén GeneBank

Chiing tham chiéu Mé& sb GeneBank N&m (T-I;Lnnhg/\gggc) (glﬁi?ehr) Tugﬂg(g]c;)ng
GDMM10 MH777398.1 2015 Guangdong | 100
FJGTO1 MH777395.1 2016 Fujian | 100
FJzz MW667581.1 2017 Fujian | 100
CH-FJLYE-201805 OM117799.1 2018 Fujian | 100
CH-GDOBQ-201903 OM117801.1 2019 Guangdong | 100
SD2019-TM PV785669.1 2019 Shandong | 100
HB OM201326.1 2020 Hebei | 100
HF-AH-2022 0OP432083.1 2022 Anhui | 100
CH-FJCKL-201804 OM117797.1 2018 Fujian 1l 99,35
CH-GDSXH-202011 OM117802.1 2020 Guangdong 1l 99,35
CH-GDLKQ-202002 0OK413887.1 2020 Guangdong 1] 99,35
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3.4. Phan tich trinh tw mo6t phan gene
Hexon va méi quan hé di truyén ctia ching
VNUA-DAdV3-1

Pé x4c dinh dac diém di truyén va vi tri
phan loai ctia chiung VNUA-DAdV 3-1, mot
phan gene Hexon dugc khuéch dai, giai trinh tu
va so sanh véi cic trinh tu tham chiéu ctia duck
adenovirus da céong bo trén GeneBank. Gene
Hexon dudgc lua chon do day la gene ma hoéa
protein capsid chinh ctia Adenovirus, chta cac
vung siéu bién cé gia tri cao trong dinh type va
phan tich quan hé phat sinh loai gitia cac chung
trong cung loai va gilia cac type khac nhau
(Marek & cs., 2014; Harrach & cs., 2011).

Két qua phan tich trinh tu nucleotide mot
phan gene Hexon va cay phat sinh loai cho thay
ching VNUA-DAdV-3-1 c6 do tuong déng cao
va nam trong cing mot nhanh (clade) phat sinh
v6i cac chung DAAV type 3 (DAdV-3) dudc cong
bé tai Trung Quéc (Hinh 4 va 5), va tach biét rd
rang v61 cac type khac nhu DAdV-1
(Atadenovirus) va DAdV-4 (Marek & cs., 2014;
Huang & cs., 2020). Chuing VNUA-DAdV-3-1 ¢6
mic tuong déng 100% vé trinh tu nucleotide véi
cac chung thuc DadV-3 thudc Cluster I va
99,35% so véi cac chung DAdV-3 thudc Cluster
II dugc cong bs tai Trung Qudc ti nim
2015-2022 (Shi & cs., 2019; Yin & cs., 2022)
(Hinh 5 va Bang 4). Mtc tuong dong cao nay cho
thdy chung phan 1ap tai Viét Nam c6 quan hé
tién hoa rat gan véi cac dong DAAV-3 dang luu
hanh tai Trung Quéc (Hinh 5).

Cac nghién ctiu tai Trung Qudc cho thay
mic du DAdV-3 c¢6 miic tuong déng nucleotide
cao (98-100%) gitia cic chung luu hanh, tuy
nhién mot s6 bién d6i khac biét tai mot s6 diém
trinh tu thudc gene Hexon, c6 thé din dén su
thay déi doc luc hoic thich nghi vat cha (Shi &
cs., 2022; Yin & cs., 2022). Do d6, méc du mtc
tuong dong 99,35-100% cua chung VNUA-
DAdV3-1 véi cac chung tai Trung Qudc cho thay
su bao ton di truyén tuong doi cao, nguy co xuit
hién dot bién hoic tai t6 hgp trong tuong lai van
can dugc theo d&i. V& mat dich té hoc phan tu,
su tuong dong cao gitia ching Viét Nam va cac
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ching Trung Quéc dit ra gid thuyét vé kha
nang ngudn goc lién quan dén dong luu hanh
khu vuc, c¢6 thé thong qua hoat déng thuong mai
con gidng, van chuyén gia cAm hodc san phim
chdn nuéi xuyén bién gi6l. Tuy nhién, clng
khong loai trit kha néng virus da luu hanh am
tham trén dan vit truéec d6, va khi dugc phat
hién khi gdy bénh ro rét hodc phat bénh khi ¢6
yéu t6 bdi nhidém véi virus hodc vi khudn khac.
Yin & cs. (2022) nhan manh rang DAdV-3 c6
thé ton tai 6 muc luu hanh thép trong dan trude
khi bung phat dich khi diéu kién mién dich hosc
quan ly thay d6i (Yin & cs. 2022).

Két qua phan tich cdy phat sinh loai cho
thdy chuing VNUA-DAdV3-1 tu thanh mot
nhanh chung véi cdc chung DAdV-3 luu hanh
tai nhiéu tinh ctia Trung Qudc trong giai doan
2015-2022, bao gom cac chung tit Guangdong
(Zhang & cs., 2016), Shandong va Fujian (Shi &
cs., 2019; Shen & cs., 2019), Guangdong va
Yunnan (Yin & cs., 2022) va Zhejiang (Shi & cs.,
2022). Diéu nay cho thady VNUA-DAdV3-1
thudc dong virus DAdV-3 dang luu hanh chu
y&u & khu vuc Pong A va ¢6 ngudn gdc tién hoa
gdn lién véi dong virus luu hanh tai Trung
Qudc. Phat hién nay tuong dong véi cac nghién
ctiu khéac cho thay cac chung DAdV-3 luu hanh
trong khu vuc c¢6 miic tuong dong gene rat cao
va hinh thanh mot lineage don thong nhit,
phan anh qua trinh lay lan xuyén bién gidi
théng qua hoat ddng thuong mai gia cAm hoéc
vit gidng trong khu vuc (Yin & cs., 2022; Wang
& cs., 2024). Tuy nhién, can luu ¥ riang phan
tich dua trén mét phan gene Hexon chua du do
phan gidi dé phan biét cac sub-lineage hoic
bién thé trong cung dong virus; do d6, viéc giai
trinh tu toan bd hé gene sé cung cip thong tin
ddy da hon vé phan loai va tién héa ctia chung
VNUA-DAdV3-1 trong béi canh cac chung
DAdV-3 dang luu hanh trén thé& gi6i (Shi & cs.,
2022). Viéc xac dinh chinh xac vi tri phat sinh
loai cia VNUA-DAdV3-1 ¢6 ¥ nghia quan trong
do6i véi giam sat dich t& va xay dung chién ludc
phong chéng. Trinh tu gene Hexon c6 thé dudc
st dung lam chi thi phan ti dé theo ddi su luu
hanh va bién ddi cia DAAV-3 tai Viét Nam
trong tuong lai, déng thoi lam co sé cho viéc



Trwong Quang Lam, Nguy&n Anh Tuén, Dao L& Anh, Nguyén Thi Lan

thiét k& bé mdi chdn doan dic hiéu va nghién
ctiu phat trién vaccine phu hgp v6i dong virus
luu hanh Marek & cs., 2014; Shao & cs., 2022).

4. KET LUAN

Nghién ctu nay bao cao két qua phan lap
cong chung duck
adenovirus type 3 (DAdV-3), ky hiéu
VNUA-DAdV3-1, tit dan vit 15 ngay tudi c6 ty
1é chét cao tai Bic Ninh, Viét Nam. Chung
VNUA-DAdV3-1 nhan 1én hiéu qua trén té& bao
DEF véi bénh tich t& bao dién hinh va dat hiéu
gia virus 1,36 x 10" TCID,,/ml tai thoi diém 96
gio sau gay nhiém. Két qua PCR, real-time PCR

va giam dinh thanh

va phan tich trinh tu gene Hexon x4c nhan ching
thudéc DAdAV-3, v6i mic tuong doéng nucleotide
99,35-100% so véi cac chung luu hanh tai Trung
Quéc giai doan 2015-2022. Nghién ctiu cung cip
bang chiing vé su hién dién khoa hoc vé su luu
hanh ctia DAdV-3 tai Viét Nam va dat ra yéu cau
tang cudng giam sat dich t&, danh gia doc luc, va
phat trién giai phap phong chéng phu hop cho
dan thuy cam.

LOI CAM ON

Nghién ctu dude tai trg bdi dé tai nghién
ctiu cho céc sdn phdm c6 tiém ning chuyén giao
cong nghé ting dung ctia nhém nghién ctiu xuit
séc nghién ctiu san xuét thuc nghiém va danh
gia thi nghiém ché& ph4dm sinh hoc trén dong vat
cua Hoc vién néng nghiép Viét Nam giai doan
2026-2028. Nhéom tac gti 161 cam on téi cac can
b6 nghién ctiu va sinh vién nghién cttu khoa hoc
tai Phong Thi nghiém trong diém Coéng nghé
sinh hoc thd y, Khoa Thd y, Hoc vién ndng
nghiép Viét Nam, va céc can bd nghién ctiu ctua
cong ty c6 phan sinh phdm thd y VNUA va
Coéng ty C6 phan INVET da hd trg va hgp tac
nghién ctu.
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