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Development of an RT-PCR Assay and Variation Analysis for Yak Astrovirus

CHEN Xi, TANG Cheng. ZHANG Bin, SONG Zhi-gang, ZHOU Fang, YUE Hua"
(College of Life Science and Technology s Southwest University for Nationalities, Chengdu 610041, China)

Abstract: Recently, our laboratory identified a novel astrovirus from fecal samples of diarrheic
yak,the aim of this study was to develop an RT-PCR assay for detecting the novel yak astrovirus
(yak AstV). Firstly,one pair primers were designed to amplify ORF2 gene fragments (630 bp in
length) of yak AstV. By sequence analysis,one pair primers of RT-PCR assay were then designed
for detecting yak AstV. We obtained 13 ORF2 gene fragments from 20 fecal samples of diarrheic
yak, which shared a homology of 99. 3%-100% within fragments,but only a homology of 59. 5%-
80. 8% with bovine astrovirus (BAstV). The RT-PCR assay developed in this study was specific
to yak astrovirus,no amplifying for BAstV and other pathogens tested in this study. The detection
limit of viral nucleic acid of the assay was 57. 3 {g + uL™'. The assay was significantly better in de-
tecting yak AstV compared to the other two reported assays for detecting bovine astrovirus. The
detecting results of clinical samples by this assay showed that the positive rates of yak AstV were
55.5% (76/137) in diarrheic fecal samples and 7. 7% (2/26) in healthy fecal samples. Compared

to healthy samples, yak AstV was significantly more prevalent in diarrheic fecal samples (P <C
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0.01). In conclusion,ORF?2 gene sequences of yak AstV cloned in this study varied a lot compared
with those of BAstV,but were highly conserved within yak AstV species. Thus,the RT-PCR for
detecting yak AstV based on the ORF?2 sequences of yak AstV greatly improved the detection rate

of yak AstV,providing a useful tool for detection of this novel virus and epidemiological investiga-

tion. Meanwhile, the results of this study indicated that yak AstV might be associated with diar-

rhea in yak calves.

Key words: yak;astrovirus; RT-PCR assay; ORF2 gene;genetic variation
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TRIzol™ Reagent, Primescript™, PMDI19-T
AR B TaKaRa 2\ 7@ ; DNA Marker., K FF #
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Table 1 Primer information for three kinds of RT-PCR assay

5 77 3 Detection method U FLIH Target gene 5|9 ¥ Sequence 5 #¥) 3k E Origin

F:5'-CAGCAGCAGAGGAGGAAGAGA-3'

1 ORF?2 / /
R:5'-CGAAACAGCACTGGCACCC-3

AW

F.5 - GTGTTTGGCATGTGGGTYAARCC-3'
2 ORF1b , , [3]
R.:5-RTCVYYBKTGGTGGT-3

, F:5-GAYTGGACBCGHTWTGATGG3'
3 ORF1b , , [7]
R:5-KYTTRACCCACATNCCAA-3
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10 min, FULLE, F LA 12 000 r » min~ ' &[> 30 min,
BCEYE . 2R )5 4 B TRIzol Reagent i B 45 £ B &
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PR AstV ) ORF2 £ [H 345 bp 1 K Bt PCR
FEMIG 1.5 V0 S WE VR I R UK 4 R [ s R
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0.01),FRHH AstV By fE S4B RIS H IR .

3 3

AR, T BAStV G (1 AT 27 B D gt
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gi|BAstV0013
i[BAstV0001
i[BAstV0004
gi|BAstV0006
i[BAstV0003
i[BAstV0007
i[BAstV0008
i|BAstV0009
i|BAstvV0010
i|BAstV0011
i[BAstV0012
i[BAstV0002
gi|751258456|gb|KM822593.1| Yak astrovirus|

Yak AstV

i ] 1[BoAsS agoshimai- BASEV
— S
i1922959808|dbj|L C047801.1|BoAstV/JPN/Kagoshima2-52/2015

B ovine astrovirus

BAstV

—|— g re
9i|589892872|ref|NC 023632.1|Bovine astrovirus B170/HK]
gi|667631458|gb|KJ571486.1| Porcupine astrovirus

gi|309386723|gb|HM447046.1| Astrovirus deer/CcAstV-1
gl g
1589892864 |ref|[NC 023630.1|Bovine astrovirus B76-2/HK
i|642623388|gb|KJ476833.1|Bovine astrovirus BAstGX-G1
gi|589892868|ref|[NC 02363 1.1|Bovine astrovirus B18/HK
gi|642623573|gb|KJ620980.1| Bovine astrovirus BAstV-GX27
Qi|642623407|gb|KJ476836.1|Bovine astrovirus BAstGX-J8

i|655454918|ref[NC 024297.1| Bovine astrovirus BAstV-GX7
—— Qi[747191570|gb|KP264970.1] Bovine astrovirus BoRI-1

L 1 qig22 i 7798, vV, ima2-3-2/2013

gi[378554472|ref|[NC 016896.1| Astrovirus wild boar

[il922959776|dbj|LC047793.1|BoAstV/JPN/Hokkaido12-25/2009 BAstV

gi|194580000|gb|EU847155.1| Batastrovirus

gi|700074631|ref|[NC 025346.1| Rabbit astrovirus
_|:gi|308387671 |gb|GQ914773.1| Porcine astrovirus
0i|343458962|gb|JN420359.1| California sea lion astrovirus

Qi|84627320|gb|DQ344027.1| Human astrovirus

-|:gi|538602652|ref| NC 022249.1| Feline astrovirus
gi|9630726|ref|[NC 001943.1| Human astrovirus

Qi|345462124|ref[NC 015935.1| Mouse astrovirus
Qi|28867239|ref[NC 004579.1| Mink astrovirus

gl gl . ovine astrovirus Neuro

i[667714408[ref|NC 024498.1| Bovine astrovirus CH13 | T\euronal BAstV

gi|8671364|emb|Y15937.2| Sheep astrovirus
gi|9635572|ref|[NC 002469.1| Ovine astrovirus

gi|9635576|ref[NC 002470.1| Turkey astrovirus

||
0.2

gi|393662585|gb|JF832365.1| Chicken astrovirus
gi|425856881|gb|JX439643.1| Duck astrovirus

B 1 $E4 AstV ORF2 EE R R #94BiE i% it L 4
Fig.1 Neighbor-joining consensus tree for partial ORF2 gene fragment of yak AstV

BAstV

BAstV

J. K. Oem Z 1 M. Candido % ) i fTHK F &
FWT BAstV SRS A S0 M A T 4
WH/RFE S AstV W RE SIS AR, A&
ifii»C. P. Sharp & XF 87 74 2% 4= 09 B 4K 0F 58 & 9L,

BAstV 1EBE A PR N B Hh 5 8K & T AR A - (HIA
A BAstV I AR S BOR A I TS i LR RS . %
THEA AstV e BEHE A I8 T5 28 68 b A7 AR v A9 A
A W B — 2P AR A IS 1A
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