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ABSTRACT The full-length genome sequence of a novel swine acute diarrhea syn-
drome coronavirus (SADS-CoV), CH/FJWT/2018, was determined, which was geneti-
cally most closely related to CN/GDWT/2017, recently discovered in Fujian, China.
The indel sites of the spike (S) gene of CH/FJWT/2018 were most similar to those of
bat-origin SADS-related coronaviruses.

wine acute diarrhea syndrome coronavirus (SADS-CoV) belongs to the genus

Alphacoronavirus in the family Coronaviridae and is an enveloped, positive-sense,
single-stranded RNA virus (1). In January 2017, SADS-CoV was first discovered in
suckling piglets with severe enteritis in South China after ruling out the presence of
porcine epidemic diarrhea virus (PEDV), transmissible gastroenteritis virus (TGEV),
porcine deltacoronavirus (PDCoV), and other known pathogens associated with piglet
diarrhea (2-8). SADS-CoV had 95% nucleotide (nt) identity at the full-genome level with
the previously reported bat-HKU2 strains (3, 4).

In this study, fecal and small intestinal samples (n = 168) collected from diarrheal
piglets from seven farms in Fujian Province, China, in 2018 were tested for the presence
of SADS-CoV based on reverse transcription-PCR (RT-PCR), as described previously (6).
A SADS-CoV, designated CH/FJWT/2018, was identified, and this virus was isolated in
Vero cell cultures according to the established protocol in the Key Laboratory for
Animal Health of Jiangxi Province. To determine the complete genome sequence of
CH/FJWT/2018, total RNA was extracted with TRIzol reagent (Invitrogen, USA) according
to the manufacturer’s instructions, and 36 sets of primers covering the complete
genome of CH/FJWT/2018 were synthesized and then employed for RT-PCR. Each
amplicon, including the 5’ and 3’ ends amplified by a Clontech SMARTer rapid
amplification of cDNA ends (RACE) 5'/3’ kit (TaKaRa, Japan), was sequenced with the
Sanger sequencing method (Sangon Biotech, Ltd., China). The full-length genome
sequence was then assembled and analyzed by Lasergene v7.10 (DNAStar, Inc., USA).

The complete genome sequence of CH/FJWT/2018 determined was 27,169 nt in
length, excluding the 3’ poly(A) tail. The genomic arrangement and corresponding
nucleotide positions were as follows: open reading frame 1a (ORF1a), nucleotides 304
to 12456; ORF1b, nucleotides 12456 to 20489; spike gene, nucleotides 20486 to 23881;
ORF3, nucleotides 23881 to 24570; envelope gene, nucleotides 24551 to 24778; mem-
brane gene, nucleotides 24787 to 25476; and nucleocapsid gene, nucleotides 25488 to
26615. The results of a phylogenetic analysis using Molecular Evolutionary Genetics
Analysis (MEGA) v7.0 (9), based on CH/FJWT/2018 and other reference sequences of
SADS-CoVs retrieved from GenBank, showed that CH/FJWT/2018 had 99.6% nt identity
with CN/GDWT/2017 (GenBank accession number MG557844), a swine-origin SADS-
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CoV, and 98.9% nt identity with bat CoV HKU2 (EF203064) (10, 11), respectively. The
complete genome sequence of CH/FJWT/2018 is 3 nt longer than that of HKU2. The
mutations that occurred included a 3-nt (TTG) insertion between nucleotides 4554 and
4555 in the ORF1a gene, a 6-nt (GGCCTC) insertion between nucleotides 20504 and
20505, a 3-nt (GGC) deletion between nucleotides 22463 and 22465 in the spike (S)
gene, and a 3-nt (GTA) deletion between nt 24773 and 24775 in the membrane (M)
gene. Interestingly, the insertion/deletion patterns of CH/FJWT/2018 were more similar
to those of bat-origin SADS-related coronaviruses (SADSr-CoVs) (6) than to those of
swine-origin SADS-CoVs, suggesting that CH/FJWT/2018 might originate from bats. The
findings determined in this study suggest that CH/FJWT/2018 was a novel SADS-CoV,
and further study is required to address its biological properties, etiologies, and
pathogenesis.
Data availability. The CH/FJWT/2018 sequence data have been deposited in
GenBank under the accession number MH615810.

ACKNOWLEDGMENTS

This study was supported by the National Key Research and Development

Program (grant 2017YFD0500600), the Foundation of the Educational Commission
of Jiangxi Province (grants GJJ150388 and GJJ160399), the Natural Science Foun-
dation of Jiangxi Province (grant 20161BAB214169), and the Graduate Innovative
Foundation of Jiangxi Province (grants YC2017-B036 and YC2018-S200).

REFERENCES

1.

Volume 7

Gong L, Li J, Zhou Q, Xu Z, Chen L, Zhang Y, Xue C, Wen Z, Cao Y. 2017.
A new bat-HKU2-like coronavirus in swine, China, 2017. Emerg Infect Dis
23. https://doi.org/10.3201/eid2309.170915.

. Wang L, Su S, Bi Y, Wong G, Gao GF. 2018. Bat-origin coronaviruses

expand their host range to pigs. Trends Microbiol 26:466-470. https://
doi.org/10.1016/j.tim.2018.03.001.

. Fu X, Fang B, Liu Y, Cai M, Jun J, Ma J, Bu D, Wang L, Zhou P, Wang H,

Zhang G. 2018. Newly emerged porcine enteric alphacoronavirus in
southern China: identification, origin and evolutionary history analysis.
Infect Genet Evol 62:179-187. https://doi.org/10.1016/j.meegid.2018.04
.031.

. Pan Y, Tian X, Qin P, Wang B, Zhao P, Yang YL, Wang L, Wang D, Song

Y, Zhang X, Huang YW. 2017. Discovery of a novel swine enteric alpha-
coronavirus (SeACoV) in southern China. Vet Microbiol 211:15-21.
https://doi.org/10.1016/j.vetmic.2017.09.020.

. Zhou L, Sun Y, Wu JL, Mai KJ, Chen GH, Wu ZX, Bai Y, Li D, Zhou ZH,

Cheng J, Wu RT, Zhang XB, Ma JY. 2018. Development of a TagMan-
based real-time RT-PCR assay for the detection of SADS-CoV associated
with severe diarrhea disease in pigs. J Virol Methods 255:66-70. https://
doi.org/10.1016/j.jviromet.2018.02.002.

. Zhou P, Fan H, Lan T, Yang XL, Shi WF, Zhang W, Zhu Y, Zhang YW, Xie

QM, Mani S, Zheng XS, Li B, Li JM, Guo H, Pei GQ, An XP, Chen JW, Zhou
L, Mai KJ, Wu ZX, Li D, Anderson DE, Zhang LB, Li SY, Mi ZQ, He TT, Cong
F, Guo PJ, Huang R, Luo Y, Liu XL, Chen J, Huang Y, Sun Q, Zhang XL,
Wang YY, Xing SZ, Chen YS, Sun Y, Li J, Daszak P, Wang LF, Shi ZL, Tong
YG, Ma JY. 2018. Fatal swine acute diarrhoea syndrome caused by an

Issue 22 e01259-18

HKU2-related coronavirus of bat origin. Nature 556:255-258. https://doi
.org/10.1038/s41586-018-0010-9.

. Qin P, Li H, Wang JW, Wang B, Xie RH, Xu H, Zhao LY, Li L, Pan Y, Song

Y, Huang YW. 2017. Genetic and pathogenic characterization of a novel
reassortant mammalian orthoreovirus 3 (MRV3) from a diarrheic piglet
and seroepidemiological survey of MRV3 in diarrheic pigs from East
China. Vet Microbiol 208:126-136. https://doi.org/10.1016/j.vetmic.2017
.07.021.

. Xu Z, Zhang Y, Gong L, Huang L, Lin Y, Qin J, Du Y, Zhou Q, Xue C, Cao

Y. 2018. Isolation and characterization of a highly pathogenic strain of
porcine enteric alphacoronavirus causing watery diarrhea and high
mortality in newborn piglets. Transbound Emerg Dis https://doi.org/10
.1111/tbed.12992.

. Kumar S, Stecher G, Tamura K. 2016. MEGA7: Molecular Evolutionary

Genetics Analysis version 7.0 for bigger datasets. Mol Biol Evol 33:
1870-1874. https://doi.org/10.1093/molbev/msw054.

. Lau SKP, Woo PCY, Li KSM, Huang Y, Wang M, Lam CSF, Xu H, Guo R,

Chan K, Zheng B, Yuen K. 2007. Complete genome sequence of bat
coronavirus HKU2 from Chinese horseshoe bats revealed a much smaller
spike gene with a different evolutionary lineage from the rest of the
genome. Virology 367:428-439. https://doi.org/10.1016/j.virol.2007.06
.009.

. Vassilara F, Spyridaki A, Pothitos G, Deliveliotou A, Papadopoulos A.

2018. A rare case of human coronavirus 229E associated with acute
respiratory distress syndrome in a healthy adult. Case Rep Infect Dis
2018:6796839. https://doi.org/10.1155/2018/6796839.

mra.asm.org 2

1sanb Aq 6T0OZ ‘2 Arenuer uo /610 wse eiw//:diy woly papeojumoq


https://www.ncbi.nlm.nih.gov/nuccore/EF203064
https://www.ncbi.nlm.nih.gov/nuccore/MH615810
https://doi.org/10.3201/eid2309.170915
https://doi.org/10.1016/j.tim.2018.03.001
https://doi.org/10.1016/j.tim.2018.03.001
https://doi.org/10.1016/j.meegid.2018.04.031
https://doi.org/10.1016/j.meegid.2018.04.031
https://doi.org/10.1016/j.vetmic.2017.09.020
https://doi.org/10.1016/j.jviromet.2018.02.002
https://doi.org/10.1016/j.jviromet.2018.02.002
https://doi.org/10.1038/s41586-018-0010-9
https://doi.org/10.1038/s41586-018-0010-9
https://doi.org/10.1016/j.vetmic.2017.07.021
https://doi.org/10.1016/j.vetmic.2017.07.021
https://doi.org/10.1111/tbed.12992
https://doi.org/10.1111/tbed.12992
https://doi.org/10.1093/molbev/msw054
https://doi.org/10.1016/j.virol.2007.06.009
https://doi.org/10.1016/j.virol.2007.06.009
https://doi.org/10.1155/2018/6796839
https://mra.asm.org
http://mra.asm.org/

	Data availability. 
	ACKNOWLEDGMENTS
	REFERENCES

