Table S1 Oligonucleotide primers.
	Primer
	5′-3′Sequencea

	HIS4-F
	ATGACATTTCCCTTGCTACCTG

	HIS4-R
	TTAAATAAGTCCCAGTTTCTCCATAC

	GAP-F
	TTTTTGTAGAAATGTCTTGGTGTCC

	GAP-R
	ATAGTTGTTCAATTGATTGAAATAGGGAC

	Z-F
	TCAATCAATTGAACAACTATATGAGATTTCCTTCAATTTTTACTGCT

	Z-R
	GGTAGCAAGGGAAATGTCATGGATCCGCACAAACGAAG

	pPICZаA-HIS4-F
	AGAAACTGGGACTTATTTAAACCATAGCTTCAAAATGTTTCTACTC

	pPICZаA-HIS4-R
	CCAAGACATTTCTACAAAAATGATCTCATGACCAAAATCCCTTAAC

	aA-HIS4-F
	CATCATCATCATCATCATTGAGTTTGT

	aA-HIS4-R
	AGAAAAGAGAGGCTGAAGCTATGGGTCACCCAGGATCT

	ColP2-F
	AGAAAAGAGAGGCTGAAGCTATGGGTCACCCAGGATCT

	[bookmark: _Hlk197399306]ColP2-R
	CAATGATGATGATGATGATGTGGACCAGGGTGACCAGG

	HIS4-LF
	CAAGGAACAACCTAAAGAAGAATCCAAAC

	HIS-LR
	GTCAGCACATTCCCAGGCT

	GCW-F
	GGATTTTGGTCATGAGATCAATGCAATTCTCTATCGTCGCT

	GCW-R
	AAAATTGAAGGAAATCTCATTTACAAGAAGTAAGCAGCGGC

	AOX1-F
	GGATTTTGGTCATGAGATCAGATCTAACATCCAAAGACGAAAGGTT

	AOX1-R
	AAATTGAAGGAAATCTCATCGTTTCGAATAATTAGTTGTTTTTTGATCTTCT

	FLD1-F
	GGATTTTGGTCATGAGATCAGCGCTCGAGGCATGC

	FLD1-R
	AAAATTGAAGGAAATCTCATGCGAAGCTTTGTGAATATCAAGAAT

	TEF1-F
	GATTTTGGTCATGAGATCATCATAGCTTCAAAATGTTTCTACTCCTT

	TEF1-R
	AAAATTGAAGGAAATCTCATCTTAGATTAGATTGCTATGCTTTCTTTCTAATG

	Z-F2
	ATGAGATTTCCTTCAATTTTTACTGCT

	Z-R2
	TGATCTCATGACCAAAATCCCTTAAC

	PHO1-F
	TGGAAATTATTTTAGCTTTGGCTACTTTGCAATCTGTCTTCGCTATGGGTCACCCAGGATCTC

	PHO1-R
	CCAAAGCTAAAATAATTTCCAAGGACAAAATTGGAGAGAACATCGTTTCGAATAATTAGTTGTTTTTTGATCT

	SUC2-F
	CTCCTTAGCTGTATTCGTTACTGCCGTTTCAGCCATGGGTCACCCAGGATCTC

	SUC2-R
	TAACGAATACAGCTAAGGAGATAGCCCAACCTGGTAATCTCATCGTTTCGAATAATTAGTTGTTTTTTGATCT

	pPSP1-F
	TGTGGCTTTTGACGACAGTCTCAGCTATGGGTCACCCAGGATCTC

	pPSP1-R
	GACTGTCGTCAAAAGCCACAAGATCCACATCGTTTCGAATAATTAGTTGTTTTTTGATCT

	pPSP2-F
	TCGTTATTACTCTTGCTGGCTTCTTCGGTACTCGCTATGGGTCACCCAGGATCTC

	pPSP2-R
	GCCAGCAAGAGTAATAACGAAAGCACTGGTCTCATCGTTTCGAATAATTAGTTGTTTTTTGATCT

	pPSP3-F
	TGTACTGGCTCTTCTGCGGGTGCTAAGCCCTGCCAAAGGCATGGGTCACCCAGGATCTC

	pPSP3-R
	CCCGCAGAAGAGCCAGTACAAGAACAAGAGGTCTCCACATCGTTTCGAATAATTAGTTGTTTTTTGATCT

	pPSP4-F
	TATCTTTATCCTGTTGCTCTTCATACAGGCATCCCTACAGATGGGTCACCCAGGATCTC

	pPSP4-R
	AGAGCAACAGGATAAAGATATTTAAGATAGTTGATAGCATCGTTTCGAATAATTAGTTGTTTTTTGATCT

	pPSP5-F
	TTGCCGCTGTTTGCGTACACTTTGTTCTTCAACCAGCGGGCCGCCCTTGCTGCTCCAGTCAACACTACAACAG

	pPSP5-R
	AGTGTACGCAAACAGCGGCAAAAAATTTTGTATCAAAACCATCGTTTCGAATAATTAGTTGTTTTTTGATC

	pPSP6-F
	CAACTTTTCTTGTTGTTGGTTCTGTTGACCAATATAGTCAGTGGAGCTCCAGTCAACACTACAACAG

	pPSP6-R
	AACCAACAACAAGAAAAGTTGTGGCACGTTGGAAGAGAATGACATCGTTTCGAATAATTAGTTGTTTTTTGATCTTCT

	pPSP7-F
	CATGTTAATAGGATCCTGCCTATTGAGTTCAGTCTTGGCAGCTCCAGTCAACACTACAACAG

	pPSP7-R
	GGCAGGATCCTATTAACATGCACAGAGATTTAAACATCGTTTCGAATAATTAGTTGTTTTTTGATCTTCT

	pPSP8-F
	CGTTTCTGCTTTTACTGCAGCTATTTTGTGTCCTTGGTGTACATGGAGCTCCAGTCAACACTACAACAG

	pPSP8-R
	CTGCAGTAAAAGCAGAAACGAAACCACAAATTTACTCTTCTCAAACATCGTTTCGAATAATTAGTTGTTTTTTGATCTTCT

	pPSP9-F
	TTGTTTCTACTGCAGCTGTTCTTTATTATTGCAACACAAGGAGCTCCAGTCAACACTACAACAG

	pPSP9-R
	AACAGCTGCAGTAGAAACAAAAGTGGCACAGGAAATTTCATCGTTTCGAATAATTAGTTGTTTTTTGATCTTCT

	AlP4H-F
	TCAATCAATTGAACAACTATATGATTGATGTCGATTTAATCGTAAATCAAAT

	AlP4H-R
	AAAAACAATATCGATAATAATTAATGATGATGATGATGATGGTTTGAACTAAGTAAAGGTCTAGTTTCATGG

	BaP4H-F
	TCAATCAATTGAACAACTATATGACTAATAATAACCAGATCGGTGAG

	BaP4H-R
	AAAAACAATATCGATAATAATTAATGATGATGATGATGATGCTTATAGGTTCCCCTTCTAACCCAT

	BmP4H-F
	TCAATCAATTGAACAACTATATGATCTTAACGAATACTTCATTATTGACGAAAG

	BmP4H-R
	AAAAACAATATCGATAATAATTAATGATGATGATGATGATGGGACCTTATCTTCTGTTTACGCATC

	DaP4H-F
	TCAATCAATTGAACAACTATATGCTAACCCCCACTGAGC

	DaP4H-R
	AAAAACAATATCGATAATAATTAATGATGATGATGATGATGCACTGGTTGTGCTAAAGCG

	GAP-F1
	TTTTTGTAGAAATGTCTTGGTGTCCT

	GAP-R2
	ATAGTTGTTCAATTGATTGAAATAGGGACAAAT

	pPRPL-F
	TTATTATCGATATTGTTTTTTCTATTCGATGTACC

	pPRPL-R
	ATGGTTGCAACTCATCATTCTACC

	Z-F3
	GAATGATGAGTTGCAACCATACGGTTCCTGGCCTTTTG

	Z-R3
	CCAAGACATTTCTACAAAAAAAAAAGGCCGCGTTGC


a Homologous arms are represented by underscores.

Table S2-a Recombinant human collagen III sequences designed in this study
	Protein
	[bookmark: _GoBack]Aminoacid sequence
	Proline residue proportion
	The segments used for composition

	COLP1
	[GHPGSPGSPGYQGPPGEPGQAGESGRPGRPGERGLPGPPGIKGSPGAPGAPGHPGPPGPVGPA]8
	31.60%
	[Fragment 1] × 8

	COLP2
	[GHPGSPGSPGYQGPPGEPGQAGAKGEPGPRGERGEAGIPGVPGSPGAPGAPGHPGPPGPVGPA]8
	28.60%
	[Fragment 3] × 8

	COLP3
	[GHPGSPGSPGYQGPPGEPGQAGESGRPGRPGERGLPGPPGIKGSPGAPGAPGHPGPPGPVGPAGPSGPPGPPGAIGPSGPAGKDGESGRPGRPGERGLPGPPGIKGPAGIPGFPGMKGHRGFDGRNGHPGSPGSPGYQGPPGEPGQAGAPGPQGPRGDKGETGERGAAGSPGAPGAPGHPGPPGPVGPA]3
	28.30%
	[Fragment 3 +Fragment 1 +Fragment 7] × 3

	COLP4
	[GHPGSPGSPGYQGPPGEPGQAGAKGEPGPRGERGEAGIPGVPGSPGAPGAPGHPGPPGPVGPAGHPGSPGSPGYQGPPGEPGQAGAPGPQGPRGDKGETGERGAAGSPGAPGAPGHPGPPGPVGPA]4
	27.80%
	[Fragment 3 + Fragment 7] × 4

	COLP5
	[GHPGSPGSPGYQGPPGEPGQAGAPGPQGPRGDKGETGERGAAGSPGAPGAPGHPGPPGPVGPA]10
	27.00%
	[Fragment 7] × 10





Table S2-b The active fragments selected in this study
	Active fragment Location
	Sequence fragment*
	Transverse salt bridge
	Vertical salt bridge
	Proline residue proportion

	Fragment 1（Positions 64-82）
	[bookmark: _Hlk161826160]GESGRPGRPGERGLPGPP
	2
	0
	5/18

	Fragment 2（Positions 130-148）
	GPMGPRGAPGERGRPGLP
	2
	1
	5/18

	Fragment 3（Positions 271-28）
	GAKGEPGPRGERGEAGIP
	5
	7
	3/18

	Fragment 4（Positions 505-523）
	GGKGDAGAPGERGPPGLA
	3
	2
	3/18

	Fragment 5（Positions 622-640）
	GIAGPRGSPGERGETGPP
	3
	3
	4/18

	Fragment 6（Positions 814-832）
	GKPGANGLSGERGPPGPQ
	2
	0
	4/18

	[bookmark: OLE_LINK6]Fragment 7（Positions 916-934）
	[bookmark: _Hlk161826212]GAPGPQGPRGDKGETGER
	6
	4
	3/18


*The bolded parts represent integrin sites.


[bookmark: _Hlk197399876][bookmark: _Hlk197400278][bookmark: _Hlk197400256]Table S3 Nucleotide sequence of ColP2
	rhCol
	5′-3′Sequence

	ColP2
	ATGGGTCACCCAGGATCTCCAGGAAGTCCTGGATACCAAGGTCCACCTGGAGAGCCAGGCCAGGCCGGCGCCAAGGGCGAACCAGGTCCAAGGGGTGAAAGAGGCGAAGCTGGCATCCCAGGAGTACCAGGCTCACCTGGTGCTCCAGGCGCTCCAGGCCACCCCGGACCTCCAGGTCCCGTTGGTCCAGCAGGCCATCCAGGTTCCCCCGGTTCACCAGGTTATCAGGGACCCCCCGGCGAGCCCGGCCAGGCAGGAGCTAAAGGTGAACCCGGTCCCAGGGGCGAAAGGGGAGAAGCCGGTATACCCGGAGTGCCTGGTAGTCCAGGTGCTCCTGGAGCTCCCGGTCATCCTGGCCCACCAGGACCAGTAGGCCCAGCAGGACATCCTGGCAGTCCCGGTTCACCAGGATATCAAGGTCCTCCAGGCGAGCCAGGCCAAGCAGGTGCAAAAGGTGAGCCCGGACCCAGAGGTGAGAGAGGTGAGGCAGGCATACCCGGAGTGCCTGGAAGTCCTGGAGCTCCCGGCGCACCCGGACATCCAGGACCCCCTGGACCTGTCGGTCCCGCTGGTCATCCCGGATCTCCTGGATCTCCCGGTTATCAGGGACCCCCCGGAGAACCTGGCCAGGCTGGTGCCAAAGGCGAGCCCGGTCCAAGAGGAGAAAGGGGAGAAGCCGGCATCCCAGGTGTTCCTGGTTCTCCCGGAGCTCCAGGCGCTCCAGGCCATCCAGGCCCCCCTGGTCCAGTCGGACCTGCTGGACACCCAGGATCTCCAGGTTCCCCAGGCTACCAGGGCCCACCCGGTGAACCAGGTCAGGCAGGAGCAAAGGGCGAACCTGGTCCCCGTGGTGAAAGGGGAGAGGCTGGCATCCCAGGTGTACCAGGCTCCCCAGGCGCTCCTGGCGCACCAGGACACCCAGGCCCTCCAGGACCTGTGGGACCCGCCGGACATCCCGGTTCTCCTGGATCACCTGGTTATCAAGGACCCCCTGGCGAACCAGGCCAAGCAGGTGCCAAGGGCGAGCCAGGTCCAAGAGGAGAGAGGGGCGAAGCTGGAATACCAGGTGTTCCTGGCTCACCCGGCGCTCCCGGAGCCCCTGGTCACCCTGGACCTCCCGGACCTGTTGGTCCTGCTGGACACCCTGGCAGTCCTGGCTCACCAGGATATCAGGGACCACCAGGTGAGCCAGGACAAGCCGGAGCAAAGGGTGAACCTGGACCCCGTGGCGAAAGAGGTGAGGCCGGCATTCCCGGCGTACCAGGAAGTCCTGGCGCACCTGGTGCTCCCGGACATCCTGGACCACCTGGCCCTGTGGGCCCTGCAGGCCACCCAGGATCACCTGGATCTCCTGGTTATCAAGGTCCACCAGGCGAACCTGGTCAAGCAGGAGCTAAGGGCGAGCCTGGTCCCAGGGGTGAGAGAGGAGAAGCAGGAATCCCAGGCGTGCCCGGTTCCCCCGGTGCCCCAGGAGCTCCAGGTCACCCAGGTCCTCCCGGCCCTGTAGGTCCAGCCCATCATCATCATCATCAT





