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Multiple Sequence Alignment
The MSA analysis results of 11 proteins.
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Fig. (S1). MSA result of outer capsid VP4.
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Fig. (S2). MSA result of outer capsid VP7.
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Fig. (S3). MSA result of RNA-directed RNA polymerase.
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Fig. (S4). MSA result of non-structural protein 1.
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Fig. (S5). MSA result of non-structural protein 2.
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Fig. (S7). MSA result of non-structural protein 5.
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Fig. (S8). MSA result of non-structural glycoprotein 4.
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Fig. (S10). MSA result of outer capsid VP2.
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Fig. (S11). MSA result of intermediate capsid protein VP6.

tx|AOROG2UUES [A
tr|K7QGX8 | K7Q6X
tr|B2CYN4|B2CYM
tr|A3RLB3 | ARLB
tr| I6VREL | I6VRE
tr|C3V9V5 | CaV9V
tr|C3VSV5 | C3VeY
tr|E2EBU4 | E2EBY
tr|F2X9B9| F2X9B
tx|U3R091|U3R09
tr|F2X9C0| F2X9C

cons

tr|AOAOG2UUFS |A
tr|K7QGX8 | K7Q6X
tr|B2CYM4 | B2CYM
tr|A3RLB3|A3RLB
tr|I6VREL| I6VRE
tr|C3VIV5|C3VIV
tr|C3V9V5 | CVIV
tr|E2EBU4 | E2EBY
tr|F2X9B9| F2X9B
tr|U3R091|U3R09
tr|F2X9C0| F2X9C

cons

" tr|AOAOGUUES A

tx | KTQGX8 |KTQ6K
tx|B2CYNA |B2CYM
tr|A3RLB3|A3RLB
tr|I6VREL | I6VRE
| C3VOVS | CIVOV
£ CVAVS | CaVOV
tr|E2EBU4 | E2EBU
tx|F2K9B9| F2X9B
tx|U3R091 |U3R09
£/ 724900 | F2%9C

cons

tr|AOAOG2UUES |A

¢ tr|K7QGX8 |K7QGX

tr|B2CYMA | B2CYM
tr|A3RLB3 | A3RLB
tr|I6VREL| I6VRE
tr|C3VGVS | CIVIV
tx|C3V9V5 | C3VIV
tr|E2EBU4 | E2EBU
tr|F2X9B9|F2X9B
tx|U3R091 |U3R0Y
tx|F2X9C0| F2X9C

cons

11

TMHLNAGSEIQVAGEDYSCALNAPANIQQFEHIVOLRRALT-TATITILPDAERF SFPRVI -~
TMHLNAGSEIQVAGEDYSCAINAPANTOQFEHIVOLRRVLT-TATITLLPDAERFSFERVI -~
TMHLNAGSEIQVAGEDYSCALNAPANIQQFEHIVOLRRALT-TATITLLEDAERF SFERVI -~
TMHLNAGSEIQVAGEDY SCALNAPANIQQFEHIVOLRRALT-TATITLLEDAERFSFERVI -~
TMHLNAGSEIQVAGEDYSCAINAPANTOOFERIVOLRRVLY - TATITLLPDAERF SFERVI -~
RWSGNKGVVTCMSGMDSEHRF TVELKTRTCGIINIVYIPTSGTILIPMPA-~
RWSGNKGVVTCMSGMDSEHRE" TVELKTRTCGIINIVYIPTSGTILIENPA-~
TRFASLNNATHEAAFDQDEVRGQPANARQFEYLYNLRTEVS -NATIVIHPISDILSVESMI--
TRVMAIGDTIKFAVEDQDFARTE PGOMHESNFE YNMPVPIS -DATIQVGTDASGLLNDQVL -~
RWAGTRGAVTCVSGTDGEHVI - = === ====-=] NIPLKTOMNGILSVMYIPAPGKISQSIGRAN
RWSGNKGIVICVSGIDGVHII == === =mmns] EIQLRTTLTGILNLLYVPAPGKIVQSRGRAQ

P |

NSADGATTWYFNPVI--LRENNVEIEFLLNGQTINTYQARFGTITARNFDTIRLSFQLMRP -~
NSADGATTWYFNEVI--LRENNVEVEFLLNGQTINTYQARFGTITARNFDTIRLSFQLMRP -~
NSADGATTWFENPII-~LRENNVEVEFLLNGQIINTYQARFGTIIARNFDTIRLSFQLNRP -~
NSADGATTHFFNPII--LRENNVEVEFLLNGQTINTYQARFGTIVARNFDTIRLSFQLMRP-~
NSADGATTWYFNPVI --LRENNVEVEFLLNGQIIN: TVARNFDTIRLSFQIMRP--
GRNREGDLIDVS~-AE - -MMADDFAIDENDDDNIIQTE-TGVGVYSFPMCNRIRFRINEWNNOK
GRNREGDLIDVS-AE - -MMADDFAIDENMDDDNIIQTE-TGVGVYSFPMCNRIRFRINEWNNOK
RNQAATHYWPYNPYNIBTFRODIRVEEQLAGQVIYVA- ANLGHETIPQFDAVNI ILTHRRL--
ITNTYNTTWLYVEEFQ--VPLTRFTIEFYNTGNLVYQI -VAPGMHCVPTENSTIFRLRIVRP-~
GVPIALKCTDVS~ED~-MTRNDITIEFVRSGVLIGTQ-RGTGAFQFKOANHIRIRVEEWNNAK
GVPVTLRCSDVS-ED - -MARGDIVIEFLRNGAVVDAE-GGSGTFQFTQCDTIRIRVEEWS IVK

a PO A L

............... PNMTPAVNALFPQAQPF - QHRATVGLTLRIDSAVCESVLADSNETM
~-PNITPAVAALFPNAQPF -EHHATVGLTLRIESAVCESVLADASETM
................. PNMTPAVNALFPQAQPF - QHHATVGLTLRIESAVCESVLADANETL
................. PNMTPAVNALFPQAQPF-QHHATVGLTLRIESAVCESVLADANETL
................. PNMTPAVAALFPNAQPF-ERHATVGLTLRIESAVCESVLADASETM
DDDNLGTVHMVNHAQGTAPKQPAISEMFETRRTE - = = ============== TEGDYQHL-SRC
DDDNLGTVEMVNWAQGTABKQPAL SENFETRRTE - = === === == == TEGDYQHL-SRC
................. PLLA-DLQNIFPAGNPSATHQAVISTKIEVLNATTETTVESINEHL
................. AVLSQOLQQYFPAQNPG-NVHATVVISLQIKSCVTDVVLADEDSTH

NBW--ENEDFTNHNQNQANSQPTVS THFETHAAY - - === ===~~~ HOVENDIL-AST
NL--PTEDEANHNQNQANSQPTVLIMFEIRGAY - - -=---=========- TQLENDEN-SAD
|

LANVTAVRQEYAVEVGPVEPPGUNTELTTNYSPSREDNLORV-FTVAS IRSHLIKHD
LANVTSVRQEYATEVGPVEPPGUNIDLITNYSPSREDNLORV-FTVASIRSMLI --K
LANVTAVRQEYATEVGPVEPPGNRTELTTNYSPSREDNLORV-FIVASIRSMLT - -K
LANVTAVRQEYATEVGPVEPPGUNHTELTTNYSPSREDNLORV-FTVASIRSMLT --K
LANVTSVRQEYATEVGPVEPPGUNHTDLITNYSPSREDNLORV-FTVASIRSMLY--K
ABKAQYMMDTQFNDV S FTNRPAVDANIQSLLISNTORVACOK AL TASFARKT - -~
APRAQYMMDTQFNDVSFTNRRAVDANIQSLLTSNQRVHCOK IANLIASFARKT ----
YALTVGTRGRYQMQAGPVEEPGURADD I LNRYTPAROSNVERL -MTTAS TLDLVSH-~
YARTTNVRTLYGIEVGPVEPPNMARDT IVRDYSASRODNNORL -MTTAATDCHLS - -E
DTKVQYYLDTHETDDSFIRREN INTVLDML STQND S THAKKIAASVAAF SSKI - ---
APKVQYYLDTIFTQDSFVRHPNVLHRTQD LANAQNNTAHARKVVISVAAFARKT - - --

+ : e o B



12 The Open Biotechnology Journal, 2025, Vol. 19 Abdulrahman et al.

Temperature Stability Score Distribution by Protein
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Fig. (S12). Thermal stability analysis of de novo protein sequences.
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Fig. (S13). Thermal stability analysis of de novo protein sequences.
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