Supplementary Figures

Genomic determinants of Furin cleavage in diverse European SARS-related bat coronaviruses

KY770858/Anlong103/R. sin./CHN
KY770859/Anlong112/R. sin./CHN
FJ588686/Rs6722006/R. sin./[CHN
KJ473816/YN2013/R. sin./CHN
KY417145/Rf4092/R. fer./CHN
KY417142/As6526/A. sto./CHN
MK211377/YN2018CIR. aff/CHN
MK211375/YN2018A/R. aff./CHN
KY417147/Rs4237/R. sin./CHN
KY417149/Rs4255/R. sin./CHN
MK211378/YN2018D/R. aff./CHN
KY417143/Rs4081/R. sin./CHN
KY417148/Rs4247/R. sin /CHN
MK211374/SC2018/R. sp./CHN
DQB48857/BtCoV2792005/R. sin./CHN
DQ412043/Rm1/R. mac./CHN
DQO71615/Rp3/R. sin./CHN
KJ473815/GX2013/R. sin./CHN
JX993987/RpShaanxi2011/R. pus./CHN
KJ473814/HuB2013/R. sin./CHN
KF294457/Longquan140/R. mon./CHN
MZ081379/RsYNO3/R. sin./CHN
MZ081377/RmYNO7/R. mal/CHN
JX993988/CpYunnan2011/C. pli/CHN
KF569996/LYRa11/R. aff./CHN
MZ081382/RsYNOS/R. sth./CHN
KJ473813/SX2013/R. fer./CHN
KJ473812/HeB2013/R. fer/CHN
KY770860/Jiyuan84/R. fer./CHN
DQ648856/BtCoV2732005/R. fer/CHN
DQ412042/RAM/R. fer /CHN
KP886808/YNLF/31C/R. fer./CHN
KPB86809/YNLF/34C/R. fer./CHN
KJ473811/1JL2012/R. fer./CHN
KU182964/JTMC15/R. fer./CHN
KY938558/16BO133/R. fer./KOR
AY545915/HCSZDM103/P. lar/CHN
AY545916/HCSZ26603/F. lar./CHN
AY545917/HCGZB103/P. far./CHN
AY572038/020/F. lar./CHN
AY545918/HCGZ3203/P. far./CHN
AY545919/CFBSZ9403/M. mos./CHN
AY545914/HCSZ7903/P. jar./CHN
AY572035/010/P. lar/CHN
AY572034/007/F. lar./CHN
FJ959407/A001/P. sp./CHN
NC004718/Tor2/H. sap./SARS-CoV
AY304486/SZ3/P. far./HoKo
AY304488/SZ16/F. lar./HoKo
KY417151/Rs7327/R. sin./JCHN
KY417152/Rs9401/R. sin./CHN
KY417150/Rs4874/R. sin./CHN
KT444582/WIV16/R. sin./CHN
KC881006/Rs3367/R. sin./CHN
KCB881005/RsSHC014/R. sin./CHN
KF367457/WIV1/R. sin./CHN
KY417144/Rs4084/R. sin /CHN
® KY417146/Rs4231/R. sin./CHN
MK211376/YN2018B/R. aff./CHN
MZ937003/BANAL20236/R. mar./LAO
MZ937001/BANAL20103/R. pus./LAO
MZ937000/BANAL2052/R. mal/LAD
MN996532/RaTG13/R. aff./CHN
MT121216/MP789/M. jav./CHN
EPIISL852604/RShSTT182/R. sha./lKHM
EPIISL852605/RShSTT200/R. sha./KHM
MT019528/Wuhan/H. sap./[SARS-CoV-2
MT040333/GXP4L/M. jav./CHN
MT040334/GXP1E/M. jav./CHN
MT040335/GXP5LIM. jav./CHN
MT040336/GXPSE/M. jav./CHN
MT072864/GXP2VIM. jav./CHN

MZ081381/RsYNOG/R. pus. /CHN
MG772934/CoVZXC21/R. pus./CHN
MW703458/PrC31/R. bly.JCHN

MG772933/CoVZC45/R. pus./CHN
MZ937002/BANAL20116/R. mal./LAO
i MZ937004/BANAL20247/R. mal./LAO
MW251308/RacCS203/R. acu./THA
+MZOE1376IRmYN05]R. mal./CHN

0.2

LC556375/Rco319/R. cor./JAP

MZ081378/RmYNO8/R. mal./CHN
MZ081380/RsYNO4/R. sth./CHN

HKU9
l

MT726045/AABSMF/R. sp./RWA
MT726043/0TBA40RSVIR. sp./UGA
KY352407/BtKY72/R. sp./KEN

MZ190137/Khostal/R. fer/RUS
R. eur./BB99/04/BGR/2009

R.eur /BB89/92/BGR/2008

R. eur./BB89/98/BGR/2008
- R. bla./BB89/22/BGR/2008
GU190215/BM4831/R. bla /BGR
R. hip.1Slo57/SLO/2008

MW7 19567/RhGB01/R. hip.JUK

MZ190138/Khosta2/R. hip./RUS
R. hip./R7/08/SPA
R. hip./R8/09/SPA

Supplementary Figure 1. Evolutionary relationships of SARS-related coronaviruses.

Approximately-maximum-likelihood phylogeny showing the complete diversity of members of the



species SARS-related Coronavirus (SrC). The final dataset comprised 99 sequences (2 human, 12 civet,
6 pangolin and 79 bat-associated SrC). Sequences are named as followed: GenBank Acc. number/strain
name/host species/country of detection. Circles at nodes indicate support of grouping in > 90% of 1,000
bootstrap replicates. Scale bar represents nucleotide substitutions per site. Sequences highlighted in blue
were chosen for phylogenetic analysis shown in Figure 1, representing the complete diversity of SrC. A.
sto., Aselliscus stoliczkanus; C. pli., Chaerephon plicatus; H. sap., Homo sapiens; M. jav., Manis
javanica; M. mos, Melogale moschata; P. lar., Paguma larvata; P. sp.; Paguma species; R. acu.,
Rhinolophus acuminatus; R. aff., Rhinolophus affinus; R. bla., Rhinolophus blasii; R. bly., Rhinolophus
blythi; R. cor., Rhinolophus cornutus; R.Eur., RhinolophusEuryale; R. fer., Rhinolophus
ferrumequinum; R. hip., Rhinolophus hipposideros; R. mac., Rhinolophus macrotis; R. mal.,
Rhinolophus malayanus; R. mar., Rhinolophus marshali; R. mon., Rhinolophus monoceros; R. pea.,
Rhinolophus pearsonii; R. pus., Rhinolophus pusillus; R. sha., Rhinolophus shameli; R. sin.,
Rhinolophus sinicus; R. sp., Rhinolophus species; R. sth., Rhinolophus stheno; BGR, Bulgaria; CHN,
China; ITA, Italy; JPN, Japan; KEN, Kenya; KHM, Cambodia; KOR, Korea; LAO, Laos; RUS, Russia;
RWA, Ruanda; SLO, Slovenia; SPA, Spain; THA, Thailand; UGA, Uganda; UK, United Kingdom.
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Supplementary Figure 2. Detailed predicted RNA secondary structures of the polybasic cleavage
site of European bat SARS-related coronaviruses. a European bat SARS-related CoVs that may
acquire FCS through nucleotide substitutions or insertions (shown in main text Figure 4b). Amino
acids corresponding to codons forming the potential FCS are shown. Nucleotides and corresponding
amino acids that change to a predicted FCS through nucleotide substitutions or insertions are marked
in red. b European bat SARS-related CoVs that are not predicted to acquire FCS through nucleotide

substitutions or insertions.
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Supplementary Figure 3. a Predicted RNA secondary structures of the S1/S2 genomic regions of bat
SrC that are not predicted to acquire an FCS through nucleotide substitutions or insertions. b Potential
generation of FCS for bat SrC BB89-98 by nucleotide exchange. Sequence was trimmed in the figure
for graphical reasons to highlight the FCS. The sequence used for FCS prediction was
AKYGTSSTRRLRSSSHSIV; ProP score was 0.52.



