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Determination of a novel parvovirus pathogen assoclated with massive

mortality in adult tilapia

Wenzhi Liul2, Yecheng Zhang??, Jie Ma32, Nan Jiang?!, Yuding Fan!, Yong Zhou?!, Kenneth Cain3, Meisheng Yi4, Kuntong Jia*, Hua Wen?, Wei Liut, Wuxiang Guan?*, Lingbing Zeng**

&/

\
L/ & /]
L

X
ama»

%Eﬁkiﬁﬁ?ﬁ%

YANGIZEARIVERIEISHERIES RESEARCHINS‘TITUTE

B
t MM

lYangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences. “Wuhan Institute of Virology, Chinese Academy of Sciences. 3Department of Fish and Wildlife

Sciences and the Aquaculture Research Institute, University of Idaho. “School of Marine Sciences, Sun Yat-sen University.

Introduction Northern blot analysis

5 3
Tilapia (Oreochromis niloti longing to the family Cichli f the order . — S S
“ Tilapia (Oreochromis niloticus), belonging to the family Cichlidae of the orde <» Sequence analysis revealed that there primer .
Perciformes, are the third-ranking aguaculture species?. - RADISY
| | | o | were two bands terrr?mated at nt 2_380 > e
<» In 2015, a massive mortality event was reported in cage-farmed tilapia in China and and nt 4269, respectively, suggesting
this newly emerging disease developed rapidly?. that NS1 and VP1 mRNAs of TIPV are c E o\ comma omms
bp M NS1 M VP1
. . _ _ polyadenylated at nt 2380 and nt 4269.
<» The parvovirus pathogen (named TiPV) was isolated and determined to be the o
. . - . . .. . 520 €500 € 3.9
causative agent of an epidemic in tilapia in China2. . f;
J P P & A consensus poly () signal (AATAAA) = rease
_ o . ane NS €211
was identified at nt 2357-2362 in the o s s
TIPV genome, which can be used for the st
2357 2380
- (pA) p . AUGAGUGAAUAAAAUGACCGAAUUUACUAUU (A),
orcine PV 7 N
4269
CGAAACCACAUCUUUUGGUGGAGGAGAGAAGAGAG (A), Lame 1 2 3
Phylogenetlc anaIySIS _|—_Adeno-associat.edviru.s-5-AAD13755 =
and classification N _Baf;"lil'fi;iilli?;ail“i e
O .
. o . . . <» A phylogenetic tree was constructed [ - L
<> Diseased tilapia were collected for diagnosis and pathogen determination. PhYIoY 2 ] - S s Mikopeanii
based on the completed non-structural 1 e RE
1Fi " " " " " I Turkey parvovirus 260-ADD22713 Aepsnonne 3
& ldentification of the causative pathogen and virus isolation. (NS1) protein amino acid sequences of R v
<» Genome sequencing analysis of TiPV. 55 representative viruses in the family 1 g
< Detection, transmission and distribution of TiPV. Parvoviridae. ﬁﬁ’ﬂ:lfi’::lll‘;iii'fﬁ?ﬁiﬁéﬁi"’g
<> The deduced TiPV NS1 protein has the i o
highest homology of 36.7% identical S - S s i o
Clinical si tholoaical feat 4 viral ob . amino acid residues to the NS1 protein [E o
Inlca Slgns, pa O Oglca ea ureS an VI ra O Se rva IOn Of PorCine parVOVirUS 7 (PPV7). 99 100LI—M::::Isz:iTS:::::;J:iirr;s-i—YYl-PEE;DB278854229 rebamapareovines
100 | Penaeus monodon hepandensovirus 4-ACJ23370 Hepanhamaparvovirus
L Fenneropenaeus chinensis hepandensovirus- ALK24429
<> Phylogenetic analysis showed that - o —————e e g i)
- - - ﬂ: Porcine parvovirus 7- AWNVEB2756 =
TiPV is a novel parvovirus, and forms ” to Tty 1202 AT R
a separate branch in the proposed {—WEE?:L‘:Z,i';iiii’;l“.';;?i:;fti;‘iii
genus Chapparvovirus of Parvoviridae. H sz
: o - VYRR
el .

Conclusion

<» The causative agent of a new emerging disease associated with massive mortality in
farmed tilapia, in China was identified as a novel parvovirus.

<» Clinical signs of the disease in tilapia.
<» Various degrees of pathological features were observed in visceral tissues.
<» Electron microscopy revealed large aggregates of parvovirus particles located in visceral

tissues and in TiK cells. € This novel virus is tentatively named tilapia parvovirus (TiPV).

<> TiPV appears to be an emerging viral pathogen in tilapia with implications for culture

: : : of this species in China and elsewhere.
Characterization of the TiIPV genome and i

cumulative mortality of artificial infected tilapia
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JcDNV DHIHVIHD  PKLNAFLIISPPSAGENFFFDMIFGLLLSYGQLG QANRHNLEAFQEAPN-KRVLLWNEPNYESSLTDT I KMMFGGDPYTVRVENRM-DAHVKRT BV ITLTNN

ORFS enCOC |ng NSl and VPl PmDNV  PHLHILLE  PKINCMMLYGNSNSGKTQLIEALTGLIN-TAIMT NVGDGGTEHFSNITEMSTIVVGNETKIRTQTIEQWKGLCGGENT TMPMKYKEHK THMFRK BVFLTNQH
) TiPV EHYHVLVA  GKRNTILLMGASNTGKTAF I RGLLANIP-HGEIQNI1SSG——BAFEDLVG-AVIGVWEEPL ISTELAEKAKL I FEGGTTSVPVERKQ-PVVISNV BEIMTSNH

PPV7 LHYHCLVK  DKRNTIVLWGPSNTGKTAF IRGLRQVVN-CGECC N-GQI--ECFEGLCG-KAIGIWEEPLISPECAEKAKQIFEGADTQVPAKYKK-PQDLPRT PLIIMTTNH 2019YFD0900 102)

. PePV-1 FHVHAMMK  PKKNTLVLLGPSNTGKSAFISGLKACIP-WGEIC N-GAN-—ENFEGLIG-TVIGVWEEPL ISAELAEKCKQVFEGMTCSIPVKYKK-PYMLPRT PEIMTTNH .

reSpeCtlver. MKPV THIHEEAL  TEKNTLVLWGPSNTGKSAFISGLKTCTN-WGEVV NSNT-~-BAFEAL IN-AQLGVWEEPL ISPELAEKAKQ I FEGMETSIPVKYRK-PVKLPRT RETTITTNH
AAV2 FHMHVLVE ~ GKRNTIWLFGPATTGKTNIAEATAHTVPFYGCYN WTNEN——BPFNDCVD-KMV IWWEEGKMTAKVVESAKA I LGGSKVRVDQKCKS-SAQIDPT BYINTSNI
MVM WHCHVLIG  GKRNTVLFHGPASTGKS I TAQATAQAVGNVGCYN AANVN-—EPFNDCTN-KNL IWVEEAGNFGQQVNQFKA TCSGQT IRIDQKGKG-SKQIEPT PYIMTTNE
B19 YHIHVWIG  GEKNTLWFYGPPSTGKTNLAMATAKSVPVYGMYN WNNEN--EPFNDVAG-KSLVVWDEG I IKSTIVEAAKA ILGGQPTRVDQEMRG-SVAVPGV PYVITSNG

LHCHIIVG  GKQNTVCFYGPASTGKTNMAKAIVQGIRLYGCYN HLNKG——EVFNDCRQ-RLVVWWEECLMHQDWVEPAKC I LGGTECRIDVKHRD-SVLLTQT PYIISTNH
YHLHEEFV  GKKNALYFHGPANTGKTMMAES ICKMVQTYGNVYN HNNKN-~EPLNDCHN-KAVLWWEECSMTEEHVESAKC IMGGSSVRIDKENQD-SVLLCKT RIVITSNN

<> The HuH motif (where u indicatesa &'
hydrophobic residue) was found ) ’
located at aa 78-80 in NS1.
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<> The mortality reached
approximately 90% within 12 dpi.
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