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Table S1. Primers used for detection of influenza A virus, West Niles virus, and Newcastle disease virus

Product size

Primer name Purpose of pathogens Sequence (5'—3") Position (bp)
FluA-M1-229F _ TTCTAACCGAGGTCGAAAC 8-26
FluA (Bi et al. 2016) 229
FluA-M1-229R AAGCGTCTACGCTGCAGTCC 217-236
WNV-0-1401-F ACCAACTACTGTGGAGTC 1401-1413 445
WNV-0-1845-R TTCCATCTTCACTCTACACT 1466-1485
WNV (Johnson et al. 2001)
WNV-I-1485-F GCCTTCATACACACTAAAG 1485-1503 ™
WNV-I-1732-R CCAATGCTATCACAGACT 1715-1732
Class INDV_F CACCAAGCTGGAGAAAGGGCATAC 42854308
- NDV- I (Wuetal. 2011) 727
Class INDV_R CAGTATGTTTGCAGCATTCTGGTTGG  4986-5011
ClassIINDV_F  NDV-II (Yang et al. 1999; CCATTGCTAAATACAATCCTTTCA 43534376
’ 708
Class IINDV_R  Zhangetal. 2015) CTGCCACTGCTAGTTGTGATAATCC 5036-5060
References

Bi Y, Chen Q, Wang Q, Chen J, Jin T, Wong G, Quan C, Liu J, Wu J, Yin R, Zhao L, Li M, Ding Z, Zou R, Xu W, Li H,
Wang H, Tian K, Fu G, Huang Y, Shestopalov A, Li S, Xu B, Yu H, Luo T, Lu L, Xu X, Luo Y, Liu Y, Shi W, Liu
D, Gao GF (2016) Genesis, Evolution and Prevalence of H5N6 Avian Influenza Viruses in China. Cell Host
Microbe 20:810-821

Johnson DJ, Ostlund EN, Pedersen DD, Schmitt BJ (2001) Detection of North American West Nile virus in animal tissue
by a reverse transcription-nested polymerase chain reaction assay. Emerg Infect Dis 7:739-741

Wu S, Wang W, Yao C, Wang X, Hu S, Cao J, Wu Y, Liu W, Liu X (2011) Genetic diversity of Newcastle disease viruses
isolated from domestic poultry species in Eastern China during 2005-2008. Arch Virol 156:253-261

Yang CY, Shieh HK, Lin YL, Chang PC (1999) Newcastle disease virus isolated from recent outbreaks in Taiwan
phylogenetically related to viruses (genotype VII) from recent outbreaks in western Europe. Avian Dis 43:125-130

Zhang P, Xie G, Liu X, Ai L, Chen Y, Meng X, Bi Y, Chen J, Sun Y, Stoeger T, Ding Z, Yin R (2015) High Genetic
Diversity of Newcastle Disease Virus in Wild and Domestic Birds in Northeastern China from 2013 to 2015
Reveals Potential Epidemic Trends. Appl Environ Microbiol 82:1530-1536



Table S2. Primers for whole genome amplification of the novel astroviruses
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Strain Primer Primer name Sequence (5'—3") Product size (bp)
CrAstV-CAS001-1F AGAAGGGATGGCTTTTGCAA
! CrAstV-CAS001-1R GTATCTCTTGGTAATTGCGT 30
CrAstV-CAS001-2F GAAGGGATGGCTTTTGCAAGT
2 CrAstV-CAS001-2R TCTTCTGCTCGGGCTCCATA 78
CrAstV-CAS001-3F TATGTATGGAGCCCGAGCAG
: CrAstV-CAS001-3R TGGTATAGTTGAGTCCTGCTATTG 770
CrAstV-CAS001-4F TCTCCACTTCATGGTTACGCC
! CrAstV-CAS001-4R ATTGTTGTTGTCAGTGCTGCAT 768
CrAstV-CAS001-5F CAATGGATGAGATGCTGTACAAA
é > CrAstV-CAS001-5R TCGAAACCAGCCTGTCAACT ™
g p CrAstV-CAS001-6F CAGTACCGGAGCCCTATCCT 278
é CrAstV-CAS001-6R TGGTAGTTCTCTTGAGTTTTGTACG
< ; CrAstV-CAS001-7F ACCAAGAGAACTTTTCCACCA 202
CrAstV-CAS001-7R ACCTCCGGAAGTTCTATGTTCT
CrAstV-CAS001-8F CTTGTGCAACTACGCATCCTC
’ CrAstV-CAS001-8R ACCACCATCCTTGTCTGGGT 70
9 CrAstV-CAS001-9F AGGCGTGGAAAATACCAGCA 777
CrAstV-CAS001-9R TCCACTCATTTTGGTTCACAAAGG
CrAstV-CAS001-10F GCCAACGGGGAATAGGACTT
10 CrAstV-CAS001-10R TGGGGTTTGGCTTGATCTTCT 77
CrAstV-CAS001-11F AACACACAAAGTATGAGGAT
! CrAstV-CAS001-11R CTTCTGGTGGTGTGGGGTTT 330
Strain Primer Primer name Sequence (5'—3") Product size (bp)
CrAstV-CAS002-1F CTGGATGGCTTTTGAAAGTGTAA
! CrAstV-CAS002-1R AGCAACCACTATCCACGCAA >0
CrAstV-CAS002-2F ACGCAGAAACTATGTGCAGAC
2 CrAstV-CAS002-2R ACACTAGCATTAGCATCCACGA 764
CrAstV-CAS002-3F GCAGTTGTTTGTCTTTTAGCATCTG
. CrAstV-CAS002-3R GCCTTGAGCAACTACACCTTG 780
% A CrAstV-CAS002-4F ACAGGTTGGGTTACAGTAGATGG 264
f) CrAstV-CAS002-4R CGCCTACATTGCTGAACATCAT
% CrAstV-CAS002-5F CCTTTGATTGTAAGAACTGTGGCA
< > CrAstV-CAS002-5R CTTGCTCAAAAGATGCTCCCA 764
CrAstV-CAS002-6F TGATTATGTGTACCGACCCAGT
6 CrAstV-CAS002-6R ACAGAGCTAACAAATCCGGCA 780
CrAstV-CAS002-7F AGTGGTTTTATGGGCATTCCA
! CrAstV-CAS002-7R AGACCATTGACCCAGTGACA 7
8 CrAstV-CAS002-8F TCGTGCTAGCCAATACGATCT 774
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CrAstV-CAS002-8R TAACCTTCTGGTAGTGCTGC
9 CrAstV-CAS002-9F CCTGGGGCTGGCTATTGAA 7
CrAstV-CAS002-9R AATTCGGTTGACTGGTGATCTCT
10 CrAstV-CAS002-10F GGGGTTATCCACACAGCAAGA 75
CrAstV-CAS002-10R CCGTGAGCTAGGGAGGTTTTA
CrAstV-CAS002-11F CTGTACATTCAGGAAAGGAA
a CrAstV-CAS002-11R GTCAATTTTCCATTTTATTGATTAG 30
Strain Primer Primer name Sequence (5'—3") Product size (bp)
CrAstV-CAS003-1F GATGGCTTTTGAAAGTGTGA
! CrAstV-CAS003-1R CATACGCTCTCTGGCGTAAG 338
CrAstV-CAS003-2F TGAAAGTGTGAATAAGCGTGC
2 CrAstV-CAS003-2R GTCACACTGTTCCGCATTGG 286
3 CrAstV-CAS003-3F CTCTTTGGGTGTTTGCTGCCA 275
CrAstV-CAS003-3R AATTTAACCCAGCCATCGCTATC
A CrAstV-CAS003-4F AGTTGTGCACTATCTAGCTTTTCC 274
CrAstV-CAS003-4R TCAATTGTTGAAGTCAAGGCAG
s CrAstV-CAS003-5F CTGCTTTATAAACTCATAGATGGCA 73
CrAstV-CAS003-5R TGGGTCATCGACTTGTTTTGTT
§ 6 CrAstV-CAS003-6F AGTTGGCCATATACCAGTTTCCA 73
ZE CrAstV-CAS003-6R ACCTAGCCAGGTTTTCCTTTGT
;; ; CrAstV-CAS003-7F AGCTCTTTTTCCACATTAAGATGAT 74
< CrAstV-CAS003-7R TCTTCCTCTGTGGTTTCGGT
g CrAstV-CAS003-8F TGGACGGGAGGACCGAAATA 76
CrAstV-CAS003-8R AGGGGCGACTCATTCGTTTT
9 CrAstV-CAS003-9F ACTGTCAATGTTCTCGGATCAAC .
CrAstV-CAS003-9R AGGAAGGTAATGGCTCATGGT
0 CrAstV-CAS003-10F TGGCTTCCTCTTGGAAGGATG 27
CrAstV-CAS003-10R ACTTGTCGAAAGTGTTGTTGTCA
" CrAstV-CAS003-11F GCAGCGTATTCAAGGCAAGG 650

12

CrAstV-CAS003-11R
CrAstV-CAS003-12F
CrAstV-CAS003-12R

AGTAGTGATTATCGGGTGATTCC
CAAATGTTGACAACAACACTT
AGTCAATTTCAAGTTTTTGATT

341
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Table S3. Specific primers used in this study for detection of the novel astroviruses
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RT-PCR/qRT-PCR
Primer name

Sequence (5'—3")

Product size (bp)

CrAstV-CASO01F
CrAstV-CAS001R
CrAstV-CASO002F
CrAstV-CAS002R
CrAstV-CASO03F
CrAstV-CAS003R
CrAstV-CAS001gF
CrAstV-CAS001gR
CrAstV-CAS001qP
CrAstV-CAS002qF
CrAstV-CAS002qR
CrAstV-CAS002qP
CrAstV-CAS003qF
CrAstV-CAS003gR
CrAstV-CAS003qP

CTCCGAAGCTAAACCAACTGA
GCTCCATACATAAATGCCAGAA
CAAAGCACTCAGAGCACCCA
CTTGCCACAGTTCTTACAATCAAA
TATGATAAGGATACACCAACCGAAGA
TGGCAGCAAACACCCAAAGA
AGGAAATAGCACACCTAAGAAA
ATAAATGCCAGAAAGAGGATCA
CAACACGAAAGCACAGTTAGCACG
GAATATGCGTATATGCAGGATACA
ATGCTGCATATAATCTTCTTCTGT
CGGATAAAAATGTCTTAAGCACACCA
CAGGATGGTATGGAGTTAGG
TGGCAGTGGTGCTGGTGTTA
TCAATGATCCAAACTTGGCGAA

303

378

315

100

123

104
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Table S4. RT-PCR detection results of astroviruses in different organs of the five dead crows

Crow Organ CrAstV-CAS001 CrAstV-CAS002 CrAstV-CAS003

Heart - - -
Liver - -

Spleen - -

+ o+ o+

Crow 1 Lung - -
Kidney - - -
Intestine - - +
Brain - - -
Heart - - -
Liver - - -
Spleen 4 4 -
Crow 2 Lung - - -
Kidney + - -
Intestine + + -
Brain - - -
Heart - - -
Liver - - -
Spleen - - -
Crow 3 Lung - - -
Kidney - - -
Intestine - - -
Brain - - -
Heart - - -
Liver - - -
Spleen - - -
Crow 4 Lung - - -
Kidney - - -
Intestine - - -
Brain - - -
Heart - - -
Liver - - -
Spleen - - -
Crow 5 Lung - - -
Kidney - - -
Intestine - - -

Brain - - -

=+, RT-PCR positive; -, RT-PCR negative.
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Fig. S1 Phylogenetic analysis of astroviruses. A Nucleotide sequence of ORF1a gene. B Amino acid sequence of
ORF1la gene. C Nucleotide sequence of ORF2 gene. D Amino acid sequence of ORF2 gene. The red points
highlighted in the phylogenetic tree represent the viruses identified in the present study. The labels on the right

represent different genotypes of Astrovirus.
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Fig. S2 Amplification of the three novel astroviruses by RT-PCR. A Amplification of AstV-CAS001 from the
spleen of crow 2, B Amplification of AstV-CAS002 from the spleen of crow 2, C Amplification of AstV-CAS003
from the intestine of crow 1.

WWW.virosin.org



