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S1: Collagenase gene showing sequence coverage of 63.8 %
[image: ]



S2:Structural and functional characterization of Collagenase
S2A: Amino acid sequences obtained from EXPASY translate tool
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S2B:Collagenase nucleotide sequence phylogenetic tree constructed using MEGA software by neighbor joining method. 
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S2C:Collagenase gene protein sequence phylogenetic tree constructed using MEGA software by neighbor joining method 
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S2D: Gene sequence similarity of collagenase gene obtained by Bacillus siamensis strain Z1 with top result of BLAST NCBI ofBacillus strain.  
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S2E: Collagenase gene analyzed by InterProScan tool.
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S2F: Predicted model structure for Bacillus siamensis Z1 collagenase. 
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S2G: Raman Model structure obtained from Swiss-MODEL server. 
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S2H: ERRAT analysis of modelled collagenase gene protein sequence from Bacillus siamensis Z1
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S2I: Profile value of predicted structure denoting the highly flexible loop regions of Collagenase. 
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S3:2D and 3D structures of different substrates used in study with its Pubchem ID
	Substrate
	Pubchem ID
	2D structure
	3D structure

	APHACP (Alaska pollock hydroxyproline containing marine collagen peptide)




Collagen type 4 alpha (531-543)




PZ – peptide 





FALGPA
	
129908191










16132108








161208








6439513
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S4:Hydrogen Bond interactions of four substrates with amino acids of modelled collagenase docked using PyRx and Autodock software
	Substrates
	PyRx software
	Autodock software

	APHACP (Alaska pollock hydroxyproline containing marine collagen peptide)

Collagen type 4 alpha (531-543)



PZ – peptide 

FALGPA
	PHE 341(3.1Å), ASN 361(3.0 Å), LYS 270(3.3 Å), MET 269(2.6 Å), ASN 311(2.9 Å, 3.1 Å, 3.2 Å)
LYS 79(2.8 Å), TYR 81(3.0 Å), ARG 155(3.2 Å, 3.0 Å), GLU 177(3.2 Å), GLU 23(4.1 Å), ASP 287(2.8 Å, 2.4 Å), ARG 283(2.7 Å), PRO 374(2.7 Å), ILE 376(2.5 Å), ASN 378(3.2 Å), GLU 305(2.7 Å)
ARG 360(2.6 Å), PHE 341(2.9 Å), ASP 340(2.7 Å), PHE 339(2.0 Å), THR 337(2.8 Å), SER 271(2.6 Å)
ASN 311(3.0 Å), THR 337(3.0 Å), PHE 341(3.0 Å), ASN 361(2.9 Å), ASP 340(3.1 Å)

	ARG 360(2.7 Å, 2.1 Å), CYS 309(2.3 Å), ASN 311(2.1 Å, 2.2 Å, 2.4 Å), ARG 312(2.2 Å), HIS 333(2.7 Å), ARG 215(2.8 Å), GLN 212(1.9 Å)
GLU 266(2.7 Å), SER 271(1.8 Å), HIS 273(2.8 Å), ARG 55(2.1 Å), THR 337(2.5 Å, 2.7 Å), LYS 335(3.0 Å), ASN 311(2.7 Å)

SER 271(2.3 Å), HIS 273(2.7 Å), ASN 311(2.7 Å, 2.6 Å), HIS 333(2.6 Å, 2.6 Å)

PHE 341(2.0 Å), SER 271(2.3 Å), ASN 311(2.0 Å, 2.3 Å)
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Expasy - Translate tool
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Results of translation

- Select your initiator on one of the following frames to retrieve your amino acid sequence

~ 5'3' Frame 1

~ 5'3' Frame 2
~QF- IRPFPRS-TENASLRRNLNFLLROETLN-KLEFTTERTRFLSEDRNTGSALURERED - KK LORA-NLPRNTGRE Y -QQTF SL INKEWEVIENE KR -ETQRLPELSSLIR-LLRHAGES PRI -RFI SAHSS PFPTGRRCS SGRREVLIVI

CLEVRRADWKLRK-RER- 1 LRSKPLSHABCVSHEGARAC -A1T-RPVT PTARAAV SRAAC THECE ROTVOTREREMERKELRER - ARR I -N- LNPYRK - SRWASTV-KLKAG-NRFITLRRLSACTAKSSTHTAL TLKTLS FRRNGUMERENVOTE
B e e

~ 5'3'Frame 3
SRR SNHF QS RRRRTRAYEKT-TSCSGRRP-KIRNCRSLRSGRGFYRRTGTRAPL~0G L FYRRNCRGARTCORTRGENT CONRAFRS ~~KYGRSGA TLRSVRRRRS CRNYR R~ SADY - NYBES B RADES O FAVSFQEESCAVEERRRS -PC

ACP-NERTON-RNEGRGRY-NRNLYPWRAVYRLFRPLRAZQSHDGR~F QPRI L VVPLEL - PVSDRRCRRGRAL ~RRRRSVCDEPERFRTD- 1 RTANDRDGHR QS EN-RPDE T DSTRCDGCQRVEQSHRR TLA~S-KLORS KRG -ACOMEREE

FRAGEL -RAARF-GADVRRTRRENNI-FCRSRART-RGNSNGDAPARQFL~TA-RS~ 1 FRS-N-QFFIAARHYLGRRRKRA-CCPPSPANRY I ~SROKDLSEQRDERGEY

~ 3'6' Frame 1
LB S AR T L VY F O DL QeHAG S KLYV Y NS AD G e TV N R B EN FY LK AL LR LS YL e TG R T KOO E L SV FAEHL L KT RA KBS ARG PVCTEVOL L QP FFNDRVERE SAVCVDDEAT EADNRRNVMNR SR
A RKRSYFEY TR DRV CTY L IOV T T PAAR L TA ARV G T TGy LA ARA— | SDTHC AHD R GEDFN T L Lo E QS AR TGV T FE PSR EPVCKCLICASMN ¥VRGDSBACENNGRTSD)

SN ECUS R~V THS YOO PR B R YA O FE YK 8T RS BV SN ARV VNGNS - PEVSCROX FREFRNDAFSVYDEGNSLTYGCH

~ 3'5' Frame 2
IDFIR

Y EEFL MG 1 FLSTLNVT ICRGRRAASSS FRSS S0 TV PHVNVAL SIS CERNE RS8BT RRACHE VAT VS S L YAS TR P AR SNVVF R CS BN CSSK PGV SKRAGAV SR FANL S5 8 855 - MK FS CEAGYASHIL YL TTVAD -
25181 M BT ECGMDS TNEKSGHIANGASSSS - AT AP SY~YRS-SQRND-QOP PRLESRAVH- LS TORPE A1 VAT KVS S TS F 181 1 8515 AAS SRS AP SSFONCTARGUERBOCVER - 1 STSCATLRAVS TISGSATE
EATEASENATRYSSRPSTES L AR HEV VYT EAR RN S ST S5 TS S AL SRS PVSCEETUASAD - - AT FNFSREPAGARS SG7 VHERESEREIEMY ~F AV

~ 3'5' Frame 3

LQPSDCRCPSRSFAVNIQSILNLSGSSQTERLLRERARPRLARL S DTGHN P SGTTDS SRRGNNHGP SCDCSARSGLNRRY THRHG-RFRFQYLEFPSFL-FPVRS FHGOAPHGODLLLSRTAP LS SRGTAVC-DESLREGRLSGHEQ - SADORR -

FROLLRLLTLLSILPDRPYFHYERKCLLSHIFSPRIFNQILRPLOFLL-KSYPH-SGART PVLR-KPRPLRSERQFLI FQGFLPEQEVQUFS-~RVFRLRLWKNEDLRLS
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—— CP047268 1:3050797-3051032 Bacillus velezensis strain DH8043 chromosome complete genome:

B

L CP110268 1:2669268-2669503 Bacillus siamensis strain YB-1631 chromosome complete genome:

—— CP054415.1:2612554-2612789 Bacillus amyloliquefaciens strain 205 chromosome complete genome:

57

L— CP053377.1:2641564-2641799 Bacillus velezensis strain ENO1 chromosome complete genome

—— CP054479 1:1529227-1529462 Bacillus amyloliquefaciens strain R8-25 chromosome complete genome

L Query sequence (Z1 Collagenase Gene Nucleotide Sequence)
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WP 198697931.1 U32 family peptidase Bacillus siamensis

WP 049627089.1 U32 family peptidase Bacillus sp. JFL15

WP 045510354.1 U32 family peptidase Bacillus amyloliquefaciens

Collagenase U32 family peptidase Bacillus siamensis (Query Sequence)

i} L
WP 064777716.1 U32 family peptidase Bacillus siamensis

WP 061522884.1 U32 family peptidase Bacillus nakamurai
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“On the error axis, two lines are drawn to indicate the confidence with
which it is possible to reject regions that exceed that error value:
~Expressed as the percentage of the protein for which the calculated
error value falls below the 95% rejection imit._Good high resolution
structures generally produce values around 95% or higher. For lower
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