Additional file 5:  Protein sequences of solubility prediction
1. Online software for predicting protein solubility
(https://www.novopro.cn/tools/prot-sol.html)
2. Protein sequences are used for prediction
(1) Collagen α1 chain III type (COL3A1_Human (Uniprot ID: P02461)
Mature peptide ：1442AA     Solubility: 0.530
[bookmark: _Hlk168561005][bookmark: _Hlk168390243]QEAVEGGCSHLGQSYADRDVWKPEPCQICVCDSGSVLCDDIICDDQELDCPNPEIPFGECCAVCPQPPTAPTRPPNGQGPQGPKGDPGPPGIPGRNGDPGIPGQPGSPGSPGPPGICESCPTGPQNYSPQYDSYDVKSGVAVGGLAGYPGPAGPPGPPGPPGTSGHPGSPGSPGYQGPPGEPGQAGPSGPPGPPGAIGPSGPAGKDGESGRPGRPGERGLPGPPGIKGPAGIPGFPGMKGHRGFDGRNGEKGETGAPGLKGENGLPGENGAPGPMGPRGAPGERGRPGLPGAAGARGNDGARGSDGQPGPPGPPGTAGFPGSPGAKGEVGPAGSPGSNGAPGQRGEPGPQGHAGAQGPPGPPGINGSPGGKGEMGPAGIPGAPGLMGARGPPGPAGANGAPGLRGGAGEPGKNGAKGEPGPRGERGEAGIPGVPGAKGEDGKDGSPGEPGANGLPGAAGERGAPGFRGPAGPNGIPGEKGPAGERGAPGPAGPRGAAGEPGRDGVPGGPGMRGMPGSPGGPGSDGKPGPPGSQGESGRPGPPGPSGPRGQPGVMGFPGPKGNDGAPGKNGERGGPGGPGPQGPPGKNGETGPQGPPGPTGPGGDKGDTGPPGPQGLQGLPGTGGPPGENGKPGEPGPKGDAGAPGAPGGKGDAGAPGERGPPGLAGAPGLRGGAGPPGPEGGKGAAGPPGPPGAAGTPGLQGMPGERGGLGSPGPKGDKGEPGGPGADGVPGKDGPRGPTGPIGPPGPAGQPGDKGEGGAPGLPGIAGPRGSPGERGETGPPGPAGFPGAPGQNGEPGGKGERGAPGEKGEGGPPGVAGPPGGSGPAGPPGPQGVKGERGSPGGPGAAGFPGARGLPGPPGSNGNPGPPGPSGSPGKDGPPGPAGNTGAPGSPGVSGPKGDAGQPGEKGSPGAQGPPGAPGPLGIAGITGARGLAGPPGMPGPRGSPGPQGVKGESGKPGANGLSGERGPPGPQGLPGLAGTAGEPGRDGNPGSDGLPGRDGSPGGKGDRGENGSPGAPGAPGHPGPPGPVGPAGKSGDRGESGPAGPAGAPGPAGSRGAPGPQGPRGDKGETGERGAAGIKGHRGFPGNPGAPGSPGPAGQQGAIGSPGPAGPRGPVGPSGPPGKDGTSGHPGPIGPPGPRGNRGERGSEGSPGHPGQPGPPGPPGAPGPCCGGVGAAAIAGIGGEKAGGFAPYYGDEPMDFKINTDEIMTSLKSVNGQIESLISPDGSRKNPARNCRDLKFCHPELKSGEYWVDPNQGCKLDAIKVFCNMETGETCISANPLNVPRKHWWTDSSAEKKHVWFGESMDGGFQFSYGNPELPEDVLDVHLAFLRLLSSRASQNITYHCKNSIAYMDQASGNVKKALKLMGSNEGEFKAEGNSKFTYTVLEDGCTKHTGEWSKTVFEYRTRKAVRLPIVDIAPYDIGGPDQEFGVDVGPVCFL
(2)  hexamer of unmodified monomer
[bookmark: _Hlk168650844]peptide ：426AA     Solubility: 0.452
GEPGRDGNPGSDGLPGRDGSPGGKGDRGENGSPGAPGAPGHPGPPGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGEPGRDGNPGSDGLPGRDGSPGGKGDRGENGSPGAPGAPGHPGPPGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGEPGRDGNPGSDGLPGRDGSPGGKGDRGENGSPGAPGAPGHPGPPGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGEPGRDGNPGSDGLPGRDGSPGGKGDRGENGSPGAPGAPGHPGPPGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGEPGRDGNPGSDGLPGRDGSPGGKGDRGENGSPGAPGAPGHPGPPGGGGSGGGGSGGGGSGGGGSGGGGSGGGGS
GEPGRDGNPGSDGLPGRDGSPGGKGDRGENGSPGAPGAPGHPGPPHHHHHH

(3) hlrGEL6
peptide ：426AA     Solubility: 0.496
GERGDPGSPGNQGQPGNKGSPGPQGPAGQRGNKGERGERGERGASGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGERGDPGSPGNQGQPGNKGSPGPQGPAGQRGNKGERGERGERGASGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGERGDPGSPGNQGQPGNKGSPGPQGPAGQRGNKGERGERGERGASGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGERGDPGSPGNQGQPGNKGSPGPQGPAGQRGNKGERGERGERGASGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGERGDPGSPGNQGQPGNKGSPGPQGPAGQRGNKGERGERGERGASGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGERGDPGSPGNQGQPGNKGSPGPQGPAGQRGNKGERGERGERGASHHHHHH



