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Table S1 Characteristics of the putative nonstructural proteins of ORF1ab of PPCoV
	Gene
	Putative function
or domain(s)
	First amino 
acid residueb
	Last amino 
acid residueb
	Length
(aa)
	Length of corresponding protein in Lijiang-170 / AcCoV-JC34

	nsp1
	Leader protein
	M1
	G219
	219
	218 (219 in AcCoV-JC34)

	nsp2
	PL1pro, PL2pro, AC, ADRP, HD
	K220
	A2168
	1949
	2059 (2156 in AcCoV-JC34)

	nsp3
	HD
	N2169
	V2679
	511
	508 (509 in AcCoV-JC34)

	nsp4
	3CLpro
	N2680
	Q3040
	361
	257

	nsp5
	HD
	I3041
	Q3316
	276
	277

	nsp6
	Unknown
	R3317
	Q3434
	118
	118

	nsp7
	Unknown
	S3435
	Q3712
	278
	277 (278 in AcCoV-JC34)

	nsp8
	Unknown
	N3713
	Q3819
	107
	105

	nsp9
	Unknown
	A3820
	Q3954
	135
	135

	nsp10
	RdRp
	S3955
	Q4880
	926
	926

	nsp11
	Hel
	S4881
	Q5477
	597
	597

	nsp12
	ExoN
	A5478
	Q5996
	519
	520

	nsp13
	ExoN
	G5997
	Q6341
	345
	346

	nsp14
	2’-O-MT
	S6342
	K6642
	301
	302


PL1Pro and PL2Pro, papain-like protease 1 and 2, respectively; AC, acidic domain; ADRP, ADP-ribose 1-phosphatase; HD, hydrophobic domain; 3CLpro, 3C-like protease; RdRp, RNA-dependent RNA polymerase; Hel, helicase; ExoN, 3’-to-5’ exonuclease; NendoU, nidoviral uridylate-specific endoribonuclease; 2’-O-MT, ribose-2’-O-methyltransferase.

Table S2 The primers were used to confirm and screen in this study.
	Primer names
	Primer sequences
	Targeted region
	Length of amplified region

	Alpha-F1 
	GTTAGAGATACTGGCACTGTTGT
	NS2 and spike genes
	1967 bp

	Alpha-R1
	GCAACCTTTGGTAATGGAAT
	
	

	Alpha-F2
	AAGTGTAATGGTTTGGATGTTT
	spike gene
	1647 bp

	Alpha-R2
	AGAACTTTGAGCATAAACACATT
	
	

	Alpha-F3
	TGTGAAAAGTAAAGCAGGTGAT
	NS7a, nucleocapsid NS9 genes
	2180 bp

	Alpha-R3
	TTGGAAACTCACATAGAATAAACAT
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Fig. S1 Histopathology of respiratory tract of plateau pika infected with PPCoV. (A) (A) Mock-infected respiratory tract of plateau pika shows a normal appearance. (B) PPCoV infected respiratory tract with no obvious inflammation. The left picture displays transection of respiratory tract, with right picture zoomed in 10 times. Scale bar is labeled at lower right corner.
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Fig. S2 Multiple alignment of predicted amino acid sequences of NS2a proteins of PPCoV compared to the corresponding NS2a of related coronaviruses. Identical and highly conserved amino acid residues among all viruses are highlighted in black and gray, respectively. Amino acid sites are labeled at right hand side of each row. PHEV, porcine hemagglutinating encephalomyelitis virus. LRNV, Lucheng Rn rat coronavirus.
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Fig. S3 Homology modelling structures of spike proteins. The three-dimensional structures were modelled using the Swiss-Model platform. PPCoV, plateau pika coronavirus; LRNV, Lucheng Rn rat coronavirus; AcCoV-JC34, Coronavirus AcCoV-JC34; SADS-CoV, Swine acute diarrhea syndrome coronavirus.
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Fig. S4 Phylogenetic analysis based on amino acid sequences of the M and N proteins, respectively. The tree was built by maximum-likelihood method with Dayhoff model and bootstrap values calculated from 1,000 trees. The best substitution model (Dayhoff) was used with 1000 replicates. Numbers on each branches exhibits the percentage that the branch was found in 1000 bootstrap replicates; with only values >70% are shown. The scale bar represents the number of amino acid substitutions per site. The virus from this study is labeled with a red star. HCoV, human coronavirus; MHV, mouse hepatitis virus; BCoV, bovine coronavirus; MERS-CoV, MERS coronavirus; SARS-CoV, SARS coronavirus; TGEV, porcine transmissible gastroenteritis virus; RtMruf-CoV-1/JL2014, Rodent coronavirus isolate RtMruf-CoV-1/JL2014; AcCoV-JC34, Coronavirus AcCoV-JC34; PKCoV, Alphacoronavirus Bat-CoV/P.kuhlii/Italy/3398; PEDV, Porcine epidemic diarrhea virus.
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Fig. S5 Detection of potential recombination events of S gene of PPCoV. The recombination analysis was detected by RDP 4 with default parameters. The GenBank accession numbers used were identical with those used in Figure 3. LRNV, Lucheng Rn rat coronavirus; Lijiang-170, LRNV Lijiang-170; Lucheng-19, LRNV Lucheng-19; Lucheng-71, LRNV Lucheng-71; PEDV, porcine epidemic diarrhea virus; SADS-CoV, swine acute diarrhea syndrome coronavirus; HCoV, human coronavirus; MHV, mouse hepatitis virus; BCoV, bovine coronavirus; MERS-CoV, MERS coronavirus; SARS-CoV, SARS coronavirus; AcCoV-JC34, Coronavirus AcCoV-JC34.
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Fig. S6 Estimation of the tMRCA of PPCoV based on membrane genes. The analysis was conducted using BEAST version 1.10 under the relaxed-clock model. The mean times of tMRCA are labeled at each node including HPDs in square brackets. The posterior values are labeled at corresponding branches. Brackets after taxa are labeled with sampling time. Labeled nodes are the corresponding mean estimated dates. The virus from this study is labeled with red font and a red star.
image5.tiff
PPCoV

-
.
-
| e
[rrerp—ry —





image6.tiff
1 rRatcoronavirus Lijiang-170 (2015)
AcCoV-JC34 (2011)
RtMruf-CoV-1/JL2014 (2014)
LRNV Lijiang-71 (2014)
RtClan-CoV/GZ2015 (2015)
Alphacoronavirus UKRn3 (2014)
Rodent coronavirus SD-S9 (2016)
RtRI-CoV/FJ2015 (2015)

LRNV Ruian-83 (2014)

20-2001

0.8

1760 (155-1567) Rat coronavirus Lucheng-19 (2013)
W Plateau pika CoV (2019)

1 TGEV (2014)
1 1966 )
1685 La6ToEE 1903 (157020 Fline Coronavirus (2015)
Ferret coronavirus (2010)

0.8 Wencheng Sm shrew CoV (2014)
—| 1792 [350-2008]
SADS-CoV (2017)

Shrew-CoV/Tibet2014 (2014)

1700 1800 1900 2000 2100




image1.tiff
Negative control

500pm 50um




image2.jpeg
Plateau pika CoV : [V C| - 47
LRNV Lucheng-19 : [V L| : 48
AlphaCoV UKRnN3 : [V L| = 47
RtMruf-CoV-1 : [V L| = 47
PHEV - K E S0
Human CoV OC43: K s S0
Plateau pika CoV : pRSUS#DVRNSELLS. CDC] IFTKD— ~ 96
LRNV Lucheng-19: MESMFEARNSELK RDC] 1Y A(EN — = 97
AlphaCoV UKRn3 : INSFEARNSELK RDC] 1Y A[EN — = 96
RtMruf-CoV-1 : ISIPDARNSELK RDC] 1Y A€ K - VKit - 96
PHEV : MSYIDIQPEDYIS QE IHW(EE G F{ohs : 100
Human CoV OC43: BS#DIQPEDYKS| QE il H DGF[ohs : 100

RFDCV-PSVMAEIVEVF : 145
SIFEECVDDDNLVRSKTIL : 147

Plateau pika CoV :
LRNV Lucheng-19:

AlphaCoV UKRn3 : SIECVDGDNFVRSKTIL : 146
RtMruf-Cov-1  : SWECVDDDDFVRSKTIF : 146
PHEV g TDA-ALYIKENVDFI : 149

Human CoV OC43: TDA-ALSIKENVDFI : 149

Plateau pika CoV : QSCNES] I VEG. SRIEIPYNP T =285
LRNV Lucheng-19: EESNFSRIERF| RKG. 3DGY Y[E[e)) =197
AlphaCoV UKRn3 : EESNFSHEREMVERKG DG Y YE[e)a : 196
RtMruf-CoV-1 : EESNFSHERE RKGASF DGYY{E : 196
PHEV : NS--M TRNDSS| DGFY[Epat : 197
Human CoV OC43: NS--M TRINPS S| DGF YEyns s 197
Plateau pika CoV : D IDV| MENYR YD, : 245
LRNV Lucheng-19 : S IC HH)YI S| P 2497
AlphaCoV UKRn3 : S IC| HHWYIS| P 1 246
RtMruf-CoV-1 = G T8 DHWYIS P 1 246
PHEV ~ A IGH{C[oaE TL\YR E 2233
Human CoV OC43: A IGh{Cleaf DVRYR E = 2a

Pika CoV : HCLSEEGKLIBNAHVQAR GDEFS[SDDADSS : 277
LRLV Lucheng-19 : YCLTESSRTIBIIHIRART®TISLDCSDEDD : 275
AlphaCoV UKRn3 : YCLT):SRTIBWAHIRSRT®TELDCSDEDD——-—-— : 274
RtMruf-CoV-1 : YCLTRSRTIPIZHIRARTETE®LDCSDEDSD-—-—- : 275

PHEV i S A = B
Human CoV 0C43: HVYRIZFHENGACONLDENELGFYEFSVEEY- : 278




image3.tiff
PPCoV LRNV Lijiang-170 AcCoV-JC34





image4.tiff
100 | Swine acute diarrhea syndrome coronavirus
Rhinolophus bat coronavirus HKU2
BtMr-AlphaCoV SAX2011

Bat coronavirus CDPHE15
Scotophilus bat coronavirus 512

88

HCoV NL63
NL&3-related bat coronavirus
Rf-AlphaCoV HuB2013
Bat coronavirus HKU10
PKCoV 3398
Nv-AlphaCoV SC2013
Miniopterus bat coronavirus HKU8
Miniopterus bat coronavirus 1
Wencheng Sm shrew CoV
TGEV
100 Feline infectious peritonitis virus
Mink coronavirus
Ferret coronavirus
RtClan-CoV GZ2015
Rat coronavirus Lucheng-71
RtMruf-CoV-1 JL2014
Y Plateau pika coronavirus P83
100[ Alphacoronavirus UKRn3
Rat coronavirus Lijiang-170
— AcCoV-JC34
00 RIRI-CoV FJ2015
78| Rat coronavirus Lucheng-19
Rodent coronavirus SD-S9
Shrew-CoV/Tibet2014

100

100

100

100

BCoV
100 |jRabbit CoV HKU14
HCoV 0C43

Myodes coronavirus 2JL14

China Rattus CoV HKU24

HCoV HKU1

MHV

Hedgehog coronavirus 1

Tylonycteris bat CoV HKU4
MERS-CoV

Eidolon bat coronavirus C704
Rousettus bat coronavirus HKU9
Rousettus bat CovV GCCDC1

Bat Hp-betacoronavirus Zhejiang2013
Bat SARS coronavirus HKU3
700 [SARS-CoV BJO1
SARS-CoV-2

1BV 0.10

98

100

Rf-AlphaCoV HuB2013

Bat coronavirus HKU10

Miniopterus bat coronavirus 1
Miniopterus bat coronavirus HKU8
PKCoV 3398

Nv-AlphaCoV SC2013
BtMr-AlphaCoV SAX2011

Bat coronavirus CDOPHE15
Scotophilus bat coronavirus 512
PEDV

100 1 Swine acute diarrhea syndrome coronavirus
Rhinolophus bat coronavirus HKU2
NL63-related bat coronavirus

HCoV NL63

HCoV 229E

100~ TGEV
Feline infectious peritonitis virus

Mink coronavirus

Ferret coronavirus
Wencheng Sm shrew CoV
Shrew-CoV/Tibet2014
Rat coronavirus Lijiang-170
AcCoV-JC34

K Plateau pika coronavirus P83
Rat coronavirus Lucheng-71
RtClan-CoV GZ2015

55| RtMruf-CoV-1 JL2014
Alphacoronavirus UKRn3

99/ RtRI-CoV FJ2015

99

Rat coronavirus Lucheng-19
Rodent coronavirus SD-S9
Hedgehog coronavirus 1
MERS-CoV

Tylonycteris bat CoV HKU4

Bat Hp-betacoronavirus Zhejiang2013
SARS-CoV-2

SARS-CoV BJO1

98l Bat SARS coronavirus HKU3
Eidolon bat coronavirus C704

Rousettus bat CoV GCCDC1
Rousettus bat coronavirus HKU9
HCoV HKU1

MHV

China Rattus CoV HKU24
Myodes coronavirus 2JL14

100/ [ Rabbit CoV HKU14

BCoV

HCoV 0OC43

1BV





