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Supplementary materials

Supplementary fig. 1 Cocoon shape and weight analysis of P-F1, P-F2 and P-F12 silkworms. (A) 

cocoon shape of P-F1, P-F2 and P-F12 silkworms. (B) cocoon weight analysis of P-F1, P-F2 and P-F12 

silkworms.
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Supplementary fig. 2 The infrared absorption spectrums of WT, F1, F2 and F12 silk mats during 800 

cm-1 and 4000 cm-1.
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Supplementary fig. 3 Stability analysis of silk mats in different pH conditions. (A), (B) and (C) 

respectively indicated the stability of WT, F1, F2 and F12 silk mats in the PBS buffer with a pH of 4.0, 

7.4 and 10.0.
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Nucleic acid sequence and amino acid sequence of FGF1, FGF2 and FGF1-FGF2 fusion genes

>Optimized human FGF1 sequence

Nucleic acid sequence: 

ATGGTGAGATTCGTGCTCTGCTGTACCTTGATCGCTCTCGCTGCCCTGTCAGTTAAGGCCTTCGGAC

ACCACCCGGGCAACAGAGACACTATGTTCAACTTACCTCCAGGCAATTACAAAAAGCCTAAACTGT

TGTATTGCTCAAACGGTGGACACTTTTTGAGAATCCTCCCAGACGGCACCGTGGATGGTACGAGAG

ACCGCTCTGATCAACATATCCAACTTCAGCTGAGCGCTGAATCCGTGGGAGAGGTTTACATTAAGT

CAACAGAAACTGGACAATATTTGGCCATGGACACAGATGGACTCTTATACGGCAGCCAGACTCCG

AATGAAGAGTGCTTGTTCCTCGAACGTTTAGAAGAGAACCACTACAATACCTATATATCGAAAAAG

CATGCTGAGAAAAACTGGTTTGTCGGTCTTAAAAAGAATGGAAGTTGTAAACGTGGCCCAAGGACT

CACTATGGTCAGAAGGCCATCTTATTCCTTCCGCTGCCCGTATCATCTGACTAA

Amino acid sequence:

MVRFVLCCTLIALAALSVKAFGHHPGNRDTMFNLPPGNYKKPKLLYCSNGGHFLRILPDGTVDGTRDR

SDQHIQLQLSAESVGEVYIKSTETGQYLAMDTDGLLYGSQTPNEECLFLERLEENHYNTYISKKHAEKN

WFVGLKKNGSCKRGPRTHYGQKAILFLPLPVSSD
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>Optimized human FGF2 sequence

Nucleic acid sequence: 

ATGGTGAGATTCGTGCTCTGCTGTACCTTGATCGCTCTCGCTGCCCTGTCAGTTAAGGCCTTCGGAC

ACCACCCGGGCAACAGAGACACTATGGCGGCGGGCTCAATCACAACTTTACCAGCGTTACCAGAA

GATGGAGGCTCGGGCGCATTTCCCCCAGGACATTTCAAGGACCCTAAGAGACTCTACTGCAAAAAC

GGTGGATTCTTCCTGAGAATACACCCTGACGGCAGAGTGGATGGTGTTAGAGAAAAGAGCGACCC

ACACATAAAATTGCAACTCCAGGCTGAAGAAAGAGGTGTGGTTTCCATCAAAGGAGTCTGTGCTAA

TAGATACTTGGCCATGAAGGAAGACGGAAGACTGTTGGCCAGCAAATGCGTGACCGATGAATGCT

TCTTCTTCGAAAGACTCGAATCCAACAATTACAACACATACAGATCGAGAAAGTACACTAGTTGGT

ACGTGGCTTTGAAAAGAACAGGACAATACAAACTCGGCTCTAAGACTGGCCCGGGTCAGAAGGCC

ATACTGTTCTTGCCCATGAGCGCTAAATCCTAA

Amino acid sequence:

MVRFVLCCTLIALAALSVKAFGHHPGNRDTMAAGSITTLPALPEDGGSGAFPPGHFKDPKRLYCKNGG

FFLRIHPDGRVDGVREKSDPHIKLQLQAEERGVVSIKGVCANRYLAMKEDGRLLASKCVTDECFFFERL

ESNNYNTYRSRKYTSWYVALKRTGQYKLGSKTGPGQKAILFLPMSAKS
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>Optimized human FGF1-FGF2 sequence

Nucleic acid sequence: 

ATGGTGAGATTCGTGCTCTGCTGTACCTTGATCGCTCTCGCTGCCCTGTCAGTTAAGGCCTTCGGAC

ACCACCCGGGCAACAGAGACACTATGTTCAACTTACCTCCAGGCAATTACAAAAAGCCTAAACTGT

TGTATTGCTCAAACGGTGGACACTTTTTGAGAATCCTCCCAGACGGCACCGTGGATGGTACGAGAG

ACCGCTCTGATCAACATATCCAACTTCAGCTGAGCGCTGAATCCGTGGGAGAGGTTTACATTAAGT

CAACAGAAACTGGACAATATTTGGCCATGGACACAGATGGACTCTTATACGGCAGCCAGACTCCG

AATGAAGAGTGCTTGTTCCTCGAACGTTTAGAAGAGAACCACTACAATACCTATATATCGAAAAAG

CATGCTGAGAAAAACTGGTTTGTCGGTCTTAAAAAGAATGGAAGTTGTAAACGTGGCCCAAGGACT

CACTATGGTCAGAAGGCCATCTTATTCCTTCCGCTGCCCGTATCATCTGACAGAGCCAAGAGAGGA

TCAGGCGCTACTAATTTCTCTCTCCTGAAACAGGCCGGCGATGTGGAAGAAAACCCGGGTCCCACC

ACCATGGTGAGATTCGTGCTCTGCTGTACCTTGATCGCTCTCGCTGCCCTGTCAGTTAAGGCCTTCG

GACACCACCCGGGCAACAGAGACACTATGGCGGCGGGCTCAATCACAACTTTACCAGCGTTACCA

GAAGATGGAGGCTCGGGCGCATTTCCCCCAGGACATTTCAAGGACCCTAAGAGACTCTACTGCAAA

AACGGTGGATTCTTCCTGAGAATACACCCTGACGGCAGAGTGGATGGTGTTAGAGAAAAGAGCGA

CCCACACATAAAATTGCAACTCCAGGCTGAAGAAAGAGGTGTGGTTTCCATCAAAGGAGTCTGTGC

TAATAGATACTTGGCCATGAAGGAAGACGGAAGACTGTTGGCCAGCAAATGCGTGACCGATGAAT

GCTTCTTCTTCGAAAGACTCGAATCCAACAATTACAACACATACAGATCGAGAAAGTACACTAGTT

GGTACGTGGCTTTGAAAAGAACAGGACAATACAAACTCGGCTCTAAGACTGGCCCGGGTCAGAAG

GCCATACTGTTCTTGCCCATGAGCGCTAAATCCTAA

Amino acid sequence:

MVRFVLCCTLIALAALSVKAFGHHPGNRDTMFNLPPGNYKKPKLLYCSNGGHFLRILPDGTVDGTRDR

SDQHIQLQLSAESVGEVYIKSTETGQYLAMDTDGLLYGSQTPNEECLFLERLEENHYNTYISKKHAEKN

WFVGLKKNGSCKRGPRTHYGQKAILFLPLPVSSDRAKRGSGATNFSLLKQAGDVEENPGPTTMVRFVL

CCTLIALAALSVKAFGHHPGNRDTMAAGSITTLPALPEDGGSGAFPPGHFKDPKRLYCKNGGFFLRIHP

DGRVDGVREKSDPHIKLQLQAEERGVVSIKGVCANRYLAMKEDGRLLASKCVTDECFFFERLESNNYN

TYRSRKYTSWYVALKRTGQYKLGSKTGPGQKAILFLPMSAKS

Note: red sequnce is FGF1 gene, blue sequnce is FGF2 gene and 2A sequnce is marked with yellow backgroud.


