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Figure S1. The differences between protomers of CCoV M in the same asymmetric unit. (A) The
overview of the asymmetric unit of CCoV MP™ complexed with GC376 solved in this study. GC376s are
shown in white spheres. (B-G) The enlarged views of the substrate-binding pocket from (B) protomer B
(red), (C) protomer D (orange), (D) protomer E (yellow), (E) protomer F (green), (F) protomer G (slate) and
(G) protomer H (wheat) of CCoV MP*_ GC376 complex. The structures are presented in the same way as
Figure 3B-3E. The 2Fo-Fc electron density map of GC376s contoured at 1.0 ¢ are shown in grey meshes.
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IBV ] SPSSAVEKCTVSVSYRGNNLN KFS - -|-©DQ/=DV T NL:NNHE“EVT--QN-"TI NSRRI K OTAVAN"E 95
FIPV s QPSGVVEPCIVRVAYGNNVLN SDTS-RV NYENE!.SSVRLHN SR~ --KNN"F SIKYKCVN NQVNEN 96
TGEV 5 QPSGLVEPCIVRVSYCHNNVLN NYENEMSSVRLHNTS KNN'F SERYKCVN NQVNEN 96
ccov S QPSGLVEPCTVRVSYGNNVLN NYENENSSVRLHENFS KNN'F SERYKGVN NQVNEN 96
PEDV A QPSCVVEKCIVRVCYCNMALN DYDYALSVLRLHNFS SCNVP SATMR NONNH 96
HCoV_229E A QPSGFVERCVVRVCYGNTVLN DYDHEYSIVRLHNFS SCTAF TMEGVT SQTNVH 96
HCoV_NL63 S QPSGCVERCVVRVCYGSTVLN DYDHAYSTHRLENFS HNCUF TMHGS SQSNH 96
SARS-CoV = FPSCKVEGCMVQVTCGTTTLN NYED". IRKSNHS L ACNUQIRVICHSIQON DTSNFK 97
SARS-CoV-2 S FPSGKVEGCMVQVTCGTTTLN NYED". " TRKSNHN®L ACGNUQIRYVTCESVQN K UDTANFK 97
HCoV HRUL ¢ SPTSKTEPCIVSVTYCSMTLN DYSAT.LCRVTLGDET SCRMSLTVVSYQMQECQLVLTVSLONEY 97
HCoV_0C43 5 NPTSKVEPCVVSVTYGNMTLN DYTNT.T.CRVTSSD TVL- - -FDRI.8I TVISYQVR TVTLQNSR 97
MERS-CoV S HPSCDVEACHVQVTCGSMTLN NYDALLISVINHSFSVQ APANLRVVEGHANQCT DVANES 100
Bat-CoV 5 APSGAVENCTVQVTCCSMTLN NYDAT.LISKTNHS "IVQRHT CAQANI RVVAHSIV DVANPS 100
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IBV TPKYKFVKANCGDSFTIACSYGGTVIGLYPVTME TIRAS ACCSVCGFNTER-CGVVNFFYMEHLELPN ORV 194
FIFV TPEHKFRSVRPGESFN. YEGCPGSVYGVNI S TCGSVGYVLEN-GTLYFVYMHHLELGN! QLEGT 195
TGEV T N YEGCPGSVYGVNI TIKGS TCGSVEYVLEN-GILYFVYMEHLELGN! QLEGT 195
cCoVv ¥ N YEGCPGSVYGVNMRSQGT IKGS TCGSVEYVLEN-GILYFVYVMEHLELCN QLEGT 195
PEDV TPK N YDGAAAGVYGVNMRSNYT TRGSFIN[FACGSPGYNTNN- GTVEF CYLHQLELGS QVEGA 195
HCoV 229E T N YDGCLQ N sl SPCYNLKN-CEVEFVYMHQIELGS QVESA 195
HCoV_NL63 T N YECIAS N SN SPGYNVRNDGTVEFCYLHQIELGS QVESA 1396
SARS-CoV T s YNGSPS A IN|-SCGSVGENIDY-DCVSFCYMHEMELPT QMRGT 196
SARS-CoV-2 TP ) YNGSPS A | SVGFNIDY-DCVSFCYMHEMELPT QXACGT 196
HCoV_HKUL T T’ YNGRPQ T SCGSVGYVLTG-DSVKFVYMHQLELST QLPVK 196
HCoV_OC43 TPK T YNCEPQ TME SCGSVGYVIMG- DCVRFVYMHQLELST QLLIQ 196
MERS-CoV T ) YNGRPTGT R SVGYTKEG- SVINFCYMHQMELAN HQVQLT 199
Bat-CoV T s YNCKPT SVGYTENG-GVINFVYMHQMELSN THQLQLT 199
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1BV EDYNR MV-KSAQ!/:SD QYNFEDE 291
FIPV ESYNA' VR-1NK RTILSYGSLCDE 286
TGEV SLESYNT! VR- 1 NK RTILSYGSLCDE 286
CcCeV ESYNT! VR-1NK RTILSYGSLCDE 286
PEDV DRINE QS-THENFGGRQTIGHTSITDE 286
HCoV 229E EHYNE QV-LNN KQILCYSSINDE 286
HCGV_NL63 DEFNE QH-HE KNILGYSSLCDE 287
SARS-CoV NDFNL KELLQNGMNGRTILGSTILEDE 290
SARS-CoV-2 D NDI'NL KELLQNCIMNCRTILCGSALLEDE 290
HCoV_HKU1L D Y QNDV STEDFNV KR-YMGFQGRQTL.GSCTFEDE 287
HCoV 0C43 D QSDK"SVEDFNV KR- LKNCFQCRQIMGSCSFEDE 287
MERS-CoV DK} . KPNRTSVVSFNE K YATQQ-LYTGFQOKQILGSTMLEDE 290
Bat-CoV (. VTYNE T E s AIQS-1HA KTILGQSTLEDE 290
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Figure S2. Multiple sequence alignment of animal and human CoV Mps, The conserved catalytic
dyad (Cys-His) among all CoV Mpws is indicated by arrows. The three structural features shown in
Figure 4 are highlighted by black rectangles. HCoV_229E Mrr (GenBank: AGW80947.1, a.a. 2966-
3267); HCoV_NL63 Mpr (UniProtKB: POC6U6.1, a.a. 2942-3238); HCoV_HKU1 Mpr (UniProtKB:
POC6U3.1, a.a. 3338-3631); HCoV_OC43 Mr (GenBank: AGT51636.1, a.a. 3247 to 3549); MERS-CoV
Mprre (GenBank: QLD98008.1, a.a. 3248 to 3553); SARS-CoV Mpr (GenBank: AFR58684.1, a.a. 3241-
3546); SARS-CoV-2 Mr (UniProtKB: PODTD]I, a.a. 3264-3569); Bat-CoV HKU4 Mp© (UniProtKB:
POC6F7.1, a.a. 3299-3604); FIPV Mpr (UniProtKB: Q98V(G9.2, a.a. 2904-3205); CCoV Mpr (UniProtKB:
POC6F7.1, a.a. 3299-3604); TGEV Mprr (GenBank: AMB66486.1, a.a. 2879-3180); PEDV Mrr (Uni-
ProtKB: POC6V6.1, a.a. 2998-3299).
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Figure S3. Phylogenetic tree of CoV Mrrs. The source of the sequences of different CoV Mprs are
identical to those shown in Figure S2. The three different genera of coronaviruses are indicated. .



