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TOM TAT

Bénh viém than & dong vat thudc 1&p chim (avian nephritis) 14 bénh truy&n nhiém gay ra béi mét sb loai virus,
trong d6 c6 virus gay bénh Viém phé quan truyén nhiém (Infectious bronchitis virus, IBV) va Avian nephritis virus
(ANV). & Viét Nam, bénh tich viém than thweng dwoc chan doan lién quan téi IBV. Trong nghién clru nay, ky thuat
RT-PCR dwoc ding dé phat hién ANV. Két qua da phat hién ANV & ca bénh cé bénh tich viém than tich muébi urat va
am tinh véi IBV. Gidi ma va phan tich trinh tw gen ORF1a clia chiing G19.24.2 cho thay chiing nay twong déng
95,3% so v&i chiing ANV/CHN/BJCP510-2/2018 (MN732558) phat hién tai Trung Qudc nam 2018. Dya vao dic
diém phan nhanh ctia cay phat sinh chiing loai, chiing ANV phat hién trong nghién ctru dwoc x&p vao genotype 7.

T khoa: Avian nephritis virus, RT-PCR, dac diém sinh hoc phan t.
A Preliminary Investigation of Avian Nephritis Virus (ANV) in Vietham

ABSTRACT

Avian nephritis is an infectious diseases induced by several viruses, such as Infectious bronchitis virus (IBV) and
Avian nephritis virus (ANV). In Vietnam, uric acid nephropathy found in sick chickens is commonly assigned as an
infectious bronchitis virus-nephrosis form. In this report, RT-PCR method was applied for ANV detection. The
presence of ANV was confirmed in a sick chick having nephritis with urate deposition in the absence of IBV infection.
By genetic comparision of ORF1a sequences with the length of 447 nucleotides, the G19.24.2 virus strain were
95.30% similarity with a well characterized ANV/CHN/BJCP510-2/2018 strain (GenBank accession MN732558)
detected in China in 2018. By phylogenetic classification, the ANV strain detected in this study was grouped with
genotype 7 of ANV.

Keywords: Avian nephritis virus, RT-PCR, molecular characterization.

CAstV (Chicken astrovirus) (Smyth, 2017) ANV
la mot trong nhiing nguyén nhan gy bénh viém

1. DAT VAN DE

Bénh viém than 6 dong vat thudc 16p chim
(avian nephritis) 14 mét bénh truyén nhiém gay
ra b6i Avian nephritis virus (ANV), mot thanh
vién cua giéng Avastrovirus, ho Astroviridae
(Pantin-Jackwood & cs., 2012). ANV luu hanh
phd bién ¢ dan ga thit khip noi trén thé giéi va
hAu hét cac thé bénh 14 can lam sang. Cung véi
hai loai virus la IBV (Infectious bronchitis
virus) (Meulemans & Van Den Berg, 2019) va

than 6 ga thit (Imada & cs., 1979; Imada & cs.,
2000). Vé phan loai, theo iy ban qudc t& vé
phéan loai virus (ICTV) ho Astroviridae bao gom
2 giong 14 Mamastrovirus (MAstV) lay nhiém
cho dong vat thudc 16p thu va Avastrovirus
(AAstV) lay nhiém cho déng vat thuoc 16p chim.
Giong Avastrovirus bao gom 3 loai ky hiéu la
Avastrovirus 1 (AAstV-1), Avastrovirus 2
(AAstV-2), va Avastrovirus 3 (AAstV-3). Virus
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gay viém than ANV thudc loai AAstV-2 (Donato
& Vijaykrishna, 2017). Ngoai phan ting huyét
thanh hoc, cac chting ANV c6 thé phan biét dugc
bing so sanh trinh tu gen ma hoéa protein phi
cau tric (Mandoki & cs., 2006) hoic gen ma hoa
capsid protein (Todd & cs., 2011). Do tinh da
dang vé mit di truyén ANV dugec phan chia
thanh 7 genotype 1-4, 7,8 va 10 (dua vao toan
b6 gen virus) hodc 11 genotype 1-11 (dwa vao
trinh tu gen ORF2) (Lagan Tregaskis & cs.,
2021). Cho dén thoi diém hién tai, & Viét Nam,
chua c6 cong bd nio vé bénh viém than do ANV
néi chung, cling nhu su hién dién cia ANV 6 ga
noéi riéng. Trong khuén khé cia bai bao nay,
ching t6i trinh bay két qua phat hién ANV va
phan tich déc diém sinh hoc phén ti caa virus &
ca bénh c6 bénh tich viém than tich muéi urat,
thu thap & ga Lac Thuy 4-5 tudn tudi, nudi tai
Ha No6i nam 2019.

2. PHUONG PHAP NGHIEN CcUU
2.1. D6i tugng va vat liéu

D61 tuong ciia nghién ciu 1a ANV gay bénh
viém than ¢ ga Lac Thiy nudi tai Ha Noi.

Céc cigp mdi dic hiéu dé phat hién 1BV,
ANV va gidi ma gen ORFla dugc trinh bay 6
bang 1.

Kit tach ARN (Patho Gene-spin DNA/RNA
Extraction Kit, 17154, iNtRON); kit téng hop
¢cDNA (HiSenScript RH(-) RT PreMix Kkit,
25087, iNtRON); kit PCR (Maxime PCR PreMix
kit, i-StarMAX II, 25281, iNtRON).

Hoéa chét dung phan tich san phdm PCR
gom: agarose (BIO-41025, Bioline); RedSafe
Nucleic Acid Staining Solution (21141, iNtRON)
va 100bp DNA ladder (DMO001-R500,
GeneDireX Inc.).

Nhém vat liéu phuc vu phén tich dic diém
di truyén:

- Trinh tu gen ORFla dugc giai ma cua
mau bénh phdm duong tinh véi ANV. Mau bénh
pham 14y tir ga 5 tudn tudi, giéng Lac Thuy, c6
bénh tich viém than tich muéi urat, thu thap tai
Ha No1 nam 2019.

- Trinh tu gen ORFla (n = 25) cia ANV tu
GenBank (truy cap thang 5/2021).
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2.2. Phuong phap nghién cttu
2.2.1. Phuong phap phat hién IBV va ANV

MAu bénh phdm 14 mAu gop phu tang, gbm:
thanh quan, khi quan, phdi; than; hach lympho
manh trang. Mau dudc nghién bing c6i chay st
va hoa thanh huyén dich 10% trong dém PBS
1X. Tach ARN téng s6 ctua huyén dich bénh
phim bing Patho Gene-spin DNA/RNA
Extraction Kit, v61 cac budec thuc hién theo
huéng din cta nha sdn xudt. Chuyén ARN
thanh cDNA st dung kit RT PreMix 6 nhiét do
45°C trong 60 phiut. IBV dudc phat hién bang
phan tng nested RT-PCR v6i PCR vong ngoai
diung cip modi UTRI/UTR2 va cap mdi vong
trong 1a UTR3/UTR4. Chu trinh nhiét cia phan
tng PCR (vong ngoai, vong trong) gom 94°C
trong 4 phit, theo sau la 35 chu ky goém:
94°C - 15 giay, 55°C - 20 giay, 72°C - 30 giay.
Phan ting RT- PCR phat hién nucleic acid cua
ANV dung méi ORFla.F/R theo nghién ciiu
truée day (Mandoki & cs., 2006).

2.2.2, Giai ma va phan tich trinh tu
nucleotide

DPé thu dugc trinh tu gen ORFla cia ANV,
san phan PCR dudc giai ma bang phuong phap
Sanger’s, thuc hién bdéi Cong ty 1st BASE
(Malaysia). Can chinh trinh tu gen ORFla va
dich ma bang phan mém BioEdit v7.1.3.0 (Hall,
1999). Tim kiém trinh tu tuong dong bang chuong
trinh BLAST (https:/blast.ncbi.nlm. nih.gov/
Blast.cgi). Phan tich tinh da dang trinh tu
nucleotide dugc thuc hién bdi phan mém DnaSP
v6 (Rozas & cs., 2017). Cac chuong trinh tin sinh
hoc ké trén duge ding véi tham s6 méc dinh.

Trén cd s6 trinh tu gen ORFla thu duge, st
dung phan mém IQ-TREE 2 (Minh & cs., 2020)
dé xay dung cdy phat sinh chting loai cta
Avastrovirus véi cic tham s6 nhu sau: (i) phuong
phap x4y dung cdy phat sinh chung loai la
maximum likelihood; (i) mé hinh mé phdng su
thay d6i nucleotide gitia c4c trinh tu gen duge lua
chon tu dong bang cau lénh “-m TEST”; (iii) miic
tin c4y d cac nhanh cta ciy phat sinh ching loai
duge ubc tinh theo phuong phap transfer
bootstrap expectation (Lemoine & cs., 2018), véi
phép thii bootstrap lip lai 1.000 lan.
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Bang 1. Trinh tu méi diac hiéu dung trong nghién cttu

Virus Tén moi Trinh ty (5-3’) Nguén gbc
IBV UTR1 GCTCTAACTCTATACTAGCCTAT Adzhar & cs. (1996)
UTR2 AAGGAAGATAGGCATGTAGCTT
UTR3 GTCCTAGTGCTGTACCCTCG
UTR4 GTCTATCGCCAGGGAAATGTCT
ANV ORF1a.F AGATACGCTTGCTCGTCTTG Mandoki & cs. (2006)
ORF1a.R CCTCTAACCGGCGATATTCT

3. KET QUA VA THAO LUAN

3.1. Tém tat ca bénh va két qua phat hién
virus gay viém than

Trong quéa trinh theo doi tinh trang bénh &
mot dan ga vao thang 3/2019, can bo thd y co s6
quan sat thady nhiéu ca thé trong dan ga Lac
Thiy 4-5 tudn tudi c6 triéu ching hé hap. Mo
kham ga 6m/chét cho biét: ngoai bénh tich sung
huyét thanh - khi quan (khong trinh bay), cac
ca bénh déu c6 than nhat mau, hoi sung, véi
niéu quan c6 nhiéu dich mau tring (Hinh 1B).

Vé mat 1am sang, can bd thd y co s6 nghi ga
méc bénh IB thé than va c6 kha ning ghép tinh
trang réi loai chuyén héa mudi urat. Tuy nhién,
két qué xét nghiém khong phat hién thay IBV 6
ca bénh nay du da dung phuong phap nested
RT-PCR, la phuong phap c6 d6 nhay giap 100
lan so v6i phuong phap RT-PCR théng thudng
(Kho & cs., 2000). Trén c¢o sé tim hidu céac

nghién ctu vé bénh & ga c6 bénh tich than nhat
mau, nhém nghién cGu da xét nghiém va phat
hién dugc virus gay viém than (ANV) & ca bénh
ké trén. P& khing dinh chic chdn, san phdm
PCR (nhan lén bdi cap méi ORF1a.F/ ORF1a.R,
Bang 1) da dudgc giai ma, véi 447 nucleotide c6
tin hiéu rd rang. Két qua tim kiém trinh tu
tuong dong & GenBank cho thady trinh tu
nucleotide kiém tra 1a ANV do giéng 95,30% so
v6i chtng virus gdy viém than & loai cam da
cong bs ANV/CHN/BJCP510-2/2018 (ma s6
MN732558).

3.2. Trinh tu gen cta virus gay viém than-
da hinh nucleotide

Dua vao bd gen ching ANV tham chiéu
(MN732558), da l4p rap dugc trinh tu
nucleotide gen ORF1la dugc gidi ma theo chiéu

xu6i va chiéu ngudc va phat hién c6 2 vi tri da
hinh nucleotide (Hinh 2A).

Ghi chii: Mau than ctia ga khée (A) va cia ga duong tinh ANV (B). Cic thuy nhat mau va nhin ré cdc dim urat
mau trdng (mii tén). Gidi han bdi duong nét dit 1a niéu quan chita ddy dich mau tring.

Hinh 1. Bénh tich & than ctia ca bénh duong tinh ANV

135



Két qua phat hién Avian nephritis virus (ANV) & ga tai Viét Nam

1830 1840

18

50 1860

1870 1960 1570
1 | | |

GTGATCATTAGGCTCTTT

MN732558 TAACATCGACGGTGACTACCTARACGCTCCCT LiumCCTALLﬂ.lthACA'i"
G19.24.2.0RF1aF C..T...v.eesCoiB TeiGuoTuerinnennnennnnneeeaBuoiennn b winenenaCunnnnnnn.
A G124 2.0RFIAR €. .T.. .. G BT TG I, C..T......
18 1966
,.ia ?__‘ Arginine
1 1 1
n LY
1 1 1 1
.CTIGAATGCTCCC GATCATCAGIGC
A b
Leucine P
P
P
1 1
1 1
1 1
1 1
] 1
i
|
B1
P
o
_CTIA:
- i i
Leucine o
1 ]
1
1

Ghi chi: So sanh trinh tu theo chiéu xuéi va chiéu ngugc cia ching G19.24.2 véi chung tham chiéu (A). Pa hinh
(polymorphism) 6 nucleotide 1843 G/A (B1, B2) va 1966 G/T (C1, C2). Thii tu nucleotide dugc d4anh s6 theo trinh
tu MN732558. D4u “” biéu thi nucleotide gidéng vdi trinh tu & hang trén cing.

Hinh 2. K&t qua giai trinh t@ gen ORFla ciia ANV

Da hinh nucleotide da dugc khéng dinh dua
vao phan tich gian @b giai trinh tu (Hinh 2B1,
2C2). Cu thé, vi tri 1843 va 1966 déu xudt hién
dinh tin hiéu kép, khéng cé cac tin hiéu nhiéu &
cac vi tri xung quanh. Mic du hai da hinh
nucleotide déu 4 vi tri tht 3 cia bd ba ma hoéa,
nhung da hinh & vi tri 1966 da din t6i thay d6i
amino acid dugc méa héa hodc Arginine (AGG)
ho#c Serine (AGT). Trong khi d6, da hinh & vi
tri 1843 khong lam thay ddi amino acid dude ma
héa 14 Leucin (mA héa bdi CTG hodc CTA). Hién
tugng da hinh nucleotide nay chiing t6 su cé
mat cta cac bién thé khac nhau virus ANV
trong mau bénh phdm. Pac diém trén phua hop
véi két qua cong bd cua Chamings & cs. (2015),
trong d6 da tim th&y hai bién thé ANV ¢ phan
lén cAc mau xét nghiém va su hién dién déng
thoi cta nhiéu bién thé virus trong cung mot
dan ga la phé bién.
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3.3. Trinh ty gen cua virus giy viém théan -
miic tuong dong nucleotide

Pé lam rd mic tuong dong, nghién ctu da
so sanh trinh tu nucleotide mot phadn gen
ORF1a gitia chung ANV ctaa Viét Nam véi 25
chiing ANV dudgc cong bé 6 GenBank (Hinh 3).
Nham dam bao tit ca cac vi tri dude so sanh caa
25 chiung déu cé nucleotide, cac vi tri khuyét
nucleotide dugc x6a bo va giit lai doan gen gém
447 nucleotide.

Két qua 6 hinh 3 cho thay: trinh tu doan
gen ORF1a gitia 2 bién thé cua Viét Nam va 25
chiing ANV tham chiéu rat da dang, véi 179/447
(chi€m 40,04%) vi tri c6 bién ddi nucleotide.
Trong s6 nay, 153 vi tri (chiém 34,23%) dudc xép
vao nhém “vi tri c6 thong tin” (parsimony-
informative site, 1a vi tri ma 6 dé c6 it nhat 2 su
thay d6i loai nucleotide va mdi mét loai thay d6i
nucleotide xuat hién & it nhat 2 trinh ty khac
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nhau). Céac “vi tri c6 thong tin” nay phan bo rai
rac trén doc chiéu dai doan gen dudc so sanh.
Két qua tinh mtc tuong dong trinh tu
nucleotide caa 27 chung (Hinh 3) dao dong tw
80,50% dén 99,70%. Trinh tu phan doan ORF1a
hai bién thé ANV cta miu G19.24.2 giéng
81,20% dén 95,30% so v6i 25 chung ANV thu
thap tit GenBank. Tinh da dang cao cia ANV
noéi riéng va Avastrovirus néi chung da duge chi
ra truéc diy (Todd & cs., 2011; Pantin-
Jackwood & cs., 2012; Donato & Vijaykrishna,
2017). Trong cic nghién ctiu d6, khong chi cé
gen ma hoéa capsid protein (Todd & cs., 2011)
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ma ca gen ma héa protein phi cdu tric (ORF1a,
ORF1b) déu rat bién d6i (Mandoki & cs., 2006;
Zhao & cs., 2011).

3.4. M6i lién hé di truyén cta virus gay
viém than

Theo két qua nghién cttu méi nhat, ANV
dugc chia thanh 7 hodc 11 genotype tuy thudc

vao trinh tu gen dung phén loai (Lagan & cs.,
2021). Pé lam rd méi lién hé di truyén cuaa

chiing ANV phat hién, cAy phat sinh chung loai
da dugc dung (Hinh 4).
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Cileeaalen 1 Bessslonaafoseelonnalorsalrssshassalosaalonaslocaslons
GAAGACCTTGCAGATGAGAT TGTCOGCARAGT CATGGGCGGTGTTCGAGTTTCTTTCTCT TCACTAACATCTGARCTCGA
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o

Ghi chi: Hai bién thé ANV phat hién dugc trong mau G19.24.2 (danh dau) dugc so sanh véi 25 chiing ANV thu
thap 6 ngan hang gen. Thi tu nucleotide duge danh so theo trinh tu MN732558. Dau “” biéu thi nucleotide

giéng véi trinh tu ¢ hang trén ciing.

Hinh 3. So sanh trinh tu mét phan gen ORF1a giita cac chuing ANV
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Ghi chi: 11 chung ANV biét truéc genotype (dua vao trinh tu genome) la tham chiéu, danh dau miii tén. Gia tri
& céc niit (node) biu thi mic tin cdy cho phan nhanh. Thude do (phia dudi) 14 s6 thay d6i & méi vi tri nucleotide.
D6 thi dinh kém biéu thi phdn b6 mic tuong dong trinh tu nucleotide gitia 2 nhanh I6n.

Hinh 4. CAy phat sinh chung loai ciia ANV dya vao gen ORFla

C#n ci dic diém phan nhanh cta ciy phat
sinh chting loai, 27 chiing ANV dugc chia thanh
2 nhanh 16n véi miic tuong dong nucleotide giiia
cac thanh vién cta 2 nhanh dao dong ti 80,50%
dén 88,30% (d6 thi tAn suat dinh kém Hinh 4).
Mic du vay, dac diém phan nhanh caa 11 ching
biét trudc genotype (Lagan & cs., 2021) khéng
theo quy luat (mfi tén mau dé va mau xanh,
Hinh 4). Diéu nay cho thay phan loai genotype
ANV dua vao cac viung gen khac nhau la khac
nhau. Dic diém d6 da dugc bist dén trong cac
cong bd vé phan nhém ANV (Zhao & cs., 2011;
Espinoza & cs., 2016; Lagan Tregaskis & cs.,
2021). Do tinh da dang vé di truyén ANV, cac
vung gen khong cau tric (ORF1a, ORF1b) ciing
dugc dung dé phan loai virus (Mandoki & cs.,
2006; Zhao & cs., 2011). Theo d6, viéc phan
nhém AVN dua vao gen ORFla trong nghién
ctiu nay 1a phu hop. Két qua trinh bay ¢ hinh 4
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cho biét ching virus G19.24.2 ndm chung nhém
v6i ANV thudc genotype 7 phat hién dugc 6
Trung Quéc ndm 2018 (MN732558). Tuy nhién,
dé c6 két qua phan nhém chinh xac nhét, déng
thoi lam r6 mot cach toan dién dic diém di
truyén ctua ching ANV phat hién dudc, can tiép
tuc giai ma bo gen cua virus va phan loai dua
vao trinh tu b6 gen va trinh ty gen ma hoba
capsid protein

Két qua phat hién ANV & ga c6 bénh tich
viém than dit ra yéu cdu nghién ciu su luu
hanh va vai tro gy bénh cia ANV ndi riéng va
Avastrovirus néi chung 6 dan ga nuéi tai Viét
Nam. Da dang di truyén cua giéng Avastrovirus
trong d6 ANV la mo6t thanh vién ngay cang dugc
md rong do phat hién thém nhiéu thanh vién
méi (Chu & cs., 2012; Fernandez-Correa & cs.,
2019; Lagan & cs., 2021). Do vay, huéng nghién
ctu tiép theo vé Avastrovirus nén két hop su
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dung bo mdi phat hién chung Avastrovirus va
phuong phap amplicon sequencing trong xac
dinh chung loai Avastrovirus phat hién dugc
(Espinoza & cs., 2016; Kauer & cs., 2019).

4. KET LUAN

Két qua RT-PCR va gidi trinh tu gen da
khang dinh su hién dién cia ANV & ga bénh c6
bénh tich viém than tich muéi urat. Dua vao
trinh tu gen ORF1la, ching ANV dudc xép vao
genotype 7 va giong 81,20% dén 95,30% so véi
25 chung ANV thu thap tit GenBank.
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