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Figure S1. Phylogenetic tree illustrating the evolution of 3CLpro in different
Othocoronavirinae genus. Through bioinformatic analysis of representative
members (ACA52156.1, ALJ99894.1, AWR88311.1, AXF38647.1, QSE37596.1,
WCZ55891.1, YP_008439216.1, YP_009915659.1, YP_009924387.1, 7WOF_A,
8E7C_A), we observed their classification into four genus Alphacoronavirus,
Betacoronavirus, Gammacoronavirus, and Deltacoronavirus.



Figure S2. Representation of the multiple sequence alignment. Through alignment
with the sequences ACA52156.1, ALJ99894.1, AWR88311.1, AXF38647.1,
QSE37596.1, WCZ55891.1, YP_008439216.1, YP_009915659.1, YP_009924387.1,
7WOF_A, 8E7C_A, we observed a high conservation of amino acid residues, including
H41, C145, and D187.The probability of these residues being important for the
enzyme in the catalytic process based on phylogeny is 100%, corroborating with the
experimental data obtained by Adem and co-authors (Al Adem et al., 2023).

https://paperpile.com/c/5MHmE0/JB5S


Table S1. Representatives of the groups for multiple sequence alignment. ID, sequence, and
Organism represent the accession code, sequence in fasta format, and coronavirus strains,
respectively.

id sequence Organism

ACA52156.1

>ACA52156.1:3206-3501 ORF1ab polyprotein [Bat
coronavirus 1B]
LRKFAQPSGVIEHCIVRVSYGNMVLNGIWLGDEVICPRHVIASSTNT
TIDYDHEYTMMRLHNFSVSSGNL
FIGVVSAKMRGASLVIKVNQNNPHTPKHVFKTLKAGDAFNILACYDG
VPSGVYGTILRHNKTIRGSFING
ACGSPGFNINGDTVEFVYLHQLELGSGCHVGSNMEGAMYGGFEDQPS
LQIEGADCLVTVNVIAFLYGAIL
NGCTWFLSNERITAEVFNGWAHANNFTEVGSLDCFNILAAKTGVDIQ
RVLASIQKLSKGFGGRNIIGYAS
LTDEFTVTEVVKQMYG

Bat coronavirus 1B

ALJ99894.1

>ALJ99894.1:2973-3268 orf1a [229E-related bat
coronavirus]
LRKMAQPSGIVERCIVRVCYGNTVLNGLWLGDVVYCPRHVIASNTTM
AIDYEHEYSVMRLHNFSITSGSV
FLGVVGATMHGATLRIKVSQTNMCTPKHSFRTLKSGEGFNILACYDG
CAHGVFGVNMRTNWTIRGSFING
ACGSPGYNLRGSEVEFCYMHQIELGSGSHVGSSFDGVMYGGFDDQPN
LQVESASQMLTTNVVAFLYAAIL
NGCTWWLKGDRLSVEHYNEWAQSNGFTAMNGEDAFSILAAKTGVCVE
RLLHAIQVLSNGFGGRQILGYSS
LNDEFSINEVVRQMFG

229E-related bat
coronavirus

AWR88311.1

>AWR88311.1:2447-2748 replicase polyprotein,
partial [Deltacoronavirus sp.]
QAGIKKLLSPSGMVEHCVVSVTYQGSTLNGVWLHDTVYTPRHVIGKY
TANQWKDMVNLVDNREFSVFCPT
QGVNLNVVSVRMQGAVLQLKVHAKNLKTPDYVFERATPGTPMTIACA
YDGVVQTIYHVVLQNNGLLFASF
LNGACGSVGYTVRGTKLVLYYMHHIEFSNKTHGGTTMDGHFYGDYVD
EEKIQHLKSSSTLTDNVMSHIFV
HLLTVNRKPSWLASNGIEIADFNEWAATSNFTKYPLNVENQKYLEAL
SGIVKVPINIILATIVKLHANWG
EARILGQSDFELDWTPQMVYNQ

Deltacoronavirus sp.

AXF38647.1

>AXF38647.1:600-905 MAG: non-structural
polyprotein, partial [Avian coronavirus]
GFKKFVSPSSAVEKCVVMVRYKGTVLNGLWLNDCVYCPRHVMGKFSG
DEWQDVLSLASNHEFEVTGPNGA
SLQVVGRKLQGAVLILQTAAVNANTPKYKFVQAQCGDTFTIACSYNG
NVVGLYPVTMRANGTIRASFACG
SCGSVGFNMDDGVVAFCYMHHLELPNAIHTGTDLAGNFYGGFIDEEC
AQRVEPDLRITNNILAWLYAAII
SVRESSFSTPKWLESTTVSIEDYNKWAVDNGFTSFVSCTAITKLSAI
TGVDVCKLLRTIMVKSAQWGSEP
ILGQYNFEDEMTPESVFNHVGGVRLQ

Avian coronavirus



QSE37596.1

>QSE37596.1:2588-2889 ORF1ab polyprotein
[Deltacoronavirus HNU1-1]
QAGIKLLLHPSGVVEKCMVSVVYNGSTLNGIWLKNVVYCPRHVIGKY
RGEQWSHMVSIADCRDFIVKCPT
QGIQLNVQSVKMVGALLQLTVHTSNTATPDYKFERLTPGSSMTIACA
YDGVVRHVYHVVLQLNNLIYASF
LNGACGSVGYTLKGKTLYLHYMHHIEFNNKTHSGTDLEGNFYGPYVD
EEVAQQQTAFQYYTDNVVAQLYA
HLLTVDARPKWLAQSQISIEDFNAWAANNLFANFPCEQANMSYIMGL
SQIARIPIERVLNTIIQLTLNRD
GAVIMGSPDFECDWTPEMVYNQ

Deltacoronavirus HNU1-1

WCZ55891.1

>WCZ55891.1:3106-3401 MAG: ORF1a protein
[Miniopterus bat coronavirus HKU8]
LKKMAQPSGIIERCVVRVCYGNMTLNGIWLGDVVICPRHVIASSTNS
TINYEHEYTMMRLHNFSVSVGNV
FLGINGVTMKGVNLHIKVNQSNPHTPAHSFRTLKPGDSFNILACYDG
TPAGVYGITLRPNYTIRGSFING
ACGSVGYNVVNGQVEFCYLHQLELGSGCHVGSNFDGVMYGAFQDQPS
LQIEGADQLVTPNVVAFLYGALL
NGCNWFLVNERLTVEAYNEWAHGNGFTDMVGVECFTMLAAKTGVDVQ
RLLAAIQKLTKGFGGKNILGFTS
LTDEFTAAEVIKQMYG

Miniopterus bat
coronavirus HKU8

YP_008439216.1

>YP_008439216.1 3C-like proteinase nsp5 [Bat
coronavirus CDPHE15/USA/2006]
AGLKKMAQPSGVVERCIVRVSYGNMVLNGLWLGDTVYCPRHVLAAST
TTHIDYEHALAIMRLHNFSISYG
NTFLGVVGCSTKGALLLIKVGQNNVHTPGSYTFRTLKPGDSFNILAC
YDGTATGVYGVNLRTNHTIRGSF
INGACGSPGFNIHGSTVEFCYLHQLELGSGCHVGSDMNGAMYGGYED
QPSFQIEGVSNLVSENVVAFLYG
ALLNGCNWWLDQCGVTVEAYNDWAHSNGCTSLSSTDCFTILAAKTGV
EVSRVLAAIQRLNVNFGGKAILG
YTSLTDEFTVGEIIKQMFGVNLQ

Bat coronavirus
CDPHE15/USA/2006

YP_009915659.1

>YP_009915659.1:3408-3704 ORF1a polyprotein
[Bat Hp-betacoronavirus/Zhejiang2013]
RKMSCPTGKVERCMVRVTCGTMTLNGLWLDNTVYCPRHVMCTPEELL
APDYDSILLRKATHSFTVQYGTA
YLKVVSYKMTGSVLQLGVDQINPETPKYKFVRAKPGATFSVLACYNG
MPAGVYQVAMRPNHTIKGSFLNG
SCGSVGYTLGYDRVEFCYMHHMELPTGVHTGTDLEGTFYGDFVDRQT
SQSAGSDNTLTLNVLAWLYAAVI
NGERWFIVPQTCALTDFNTAVLKYGYQSLTEDGVAALDPLVAQTGIS
VQTMCASLKDLLVHGMRGRCILS
SPTLEDEFTPFDIVRQC

Bat
Hp-betacoronavirus/Zhejian

g2013

YP_009924387.1

>YP_009924387.1:4-300 nsp5 [Rousettus bat
coronavirus HKU9]
TRMAHPSGLVEPCLVKVNYGSMTLNGIWLDNFVICPRHVMCSRDELA
NPDYPRLSMRAANYDFHVSQNGH
NIRVIGHTMEGSLLKLTVDVNNPKTPAYSFIRVSTGQAMSLLACYDG
LPTGVYTCTLRSNGTMRASFLCG
SCGSPGFVMNGKEVQFCYLHQLELPNGTHTGTDFSGVFYGPFEDKQV
PQLAAPDCTITVNVLAWLYAAVL
SGENWFLTKSSISPAEFNNCAVKYMCQSVTSESLQVLQPLAAKTGIS

Rousettus bat coronavirus
HKU9



VERMLSALKVLLSAGFCGRTIMG
SCSLEDEHTPYDIGRQM

7WOF_A

>pdb|7WOF|A Chain A, 3C-like proteinase
SGFRKMAFPSGKVEGCMVQVTCGTTTLNGLWLDDVVYCPRHVICTSE
DMLNPNYEDLLIRKSNHNFLVQA
GNVQLRVIGHSMQNCVLKLKVDTANPKTPKYKFVRIQPGQTFSVLAC
YNGSPSGVYQCAMRPNFTIKGSF
LNGSCGSVGFNIDYDCVSFCYMHHMELPTGVHAGTDLEGNFYGPFVD
RQTAQAAGTDTTITVNVLAWLYA
AVINGDRWFLNRFTTTLNDFNLVAMKYNYEPLTQDHVDILGPLSAQT
GIAVLDMCASLKELLQNGMNGRT
ILGSALLEDEFTPFDVVRQCSGVTFQ

Severe acute respiratory
syndrome coronavirus 2

8E7C_A

>pdb|8E7C|A Chain A, Main Protease
AGIKILLHPSGVVERCMVSVVYNGSALNGIWLKNVVYCPRHVIGKFR
GDQWTHMVSIADCRDFIVKCPIQ
GIQLNVQSVKMVGALLQLTVHTNNTATPDYKFERLQPGSSMTIACAY
DGIVRHVYHVVLQLNNLIYASFL
NGACGSVGYTLKGKTLYLHYMHHIEFNNKTHSGTDLEGNFYGPYVDE
EVIQQQTAFQYYTDNVVAQLYAH
LLTVDARPKWLAQSQISIEDFNSWAANNSFANFPCEQTNMSYIMGLS
QTARVPVERILNTIIQLTTNRDG
ACIMGSYDFECDWTPEMVYNQAPISLQ

Porcine deltacoronavirus

Table S2. The results of the search for structural homologues of 3CLpro in human
proteins, obtained from the Dali server. PDB ID, which identifies protein structures, the
Z-score, indicating structural similarity, the RMSD to measure discrepancies between
structures, the ID (%) to evaluate the similarity of amino acid sequences and the name of
the protein under analysis.

PDB ID Z-score RMSD ID (%) Protein
8s9k 11.5 3.3 16 SERINE PROTEASE FAM111A
5to3 10.5 2.9 10 PROTHROMBIN
1z8g 10.4 2.9 16 SERINE PROTEASE HEPSIN

4kkd 10.1 3.4 11
MANNAN-BINDING LECTIN SERINE

PROTEASE
2xwb 10.1 3.2 8 COMPLEMENT C3B BETA CHAIN
7wqx 9.7 3.5 9 ENTEROPEPTIDASE

3h5c 9.6 2.7 12
PROTEIN Z-DEPENDENT PROTEASE

INHIBITOR
2xrc 9.6 3.1 14 HUMAN COMPLEMENT FACTOR I
5i25 9.4 2.8 9 COAGULATION FACTOR XI
4a5t 9.1 3.1 8 PLASMINOGEN


