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a

MDLDEFDVPTEAAKKGRGEFGDFKTSSPSDLKGLGQVEAKVKDIIVHTGKLVDIMTGNSRROQDFFLDLCEKVA
ESQKVVKDSLKKVIETSTAADSNTAQIKSNQDAMLKNQEGILNLVSGQHKITRKNIAQAETTLVNGMGKLI
ESQGVIISSLOKSEDFLAAGEFNRIVEAERRTQVLNSQVLKAVEESAAANALGOQANITAELKDIRQETVEAL
NKALDQQETIILNQISTAEKSQLSKLDOQVQSNLLDILKLVGOSQKAVQQSTHEANATERETQSLVKVSQKVI
OKELGEHKKDQKETQHLAKKCLENTKCDLDKVNDALVQLVKLNTASRDSIREGLKEIRSKQSATQGRVKST
EKTVIKAIGAGENTINRNAAALVERLESSRSQSONQFKVIEKNIRDTRNSQENARGLIHQIHSIINKLLKH

b

MALDEFDVTKEAAKKGRGEFGDFKTSSPSDLKGLGQVEAKVKDIIVHTGKLVDIMTGNSRROQDFFLDLCEKVA
ESQKVVONSLRKVIETSTAAESNTAQIKSNQDAMLKNQEGILNLVLGOQHKITRKNIAQAETTLVNGMQKLI
QTQGDIDSSLOKSGDFLAAGENRIVEAERQTQVLNSQVLKAVEESAAANALGOANITAELKDIRQETVEAL
NKALDQQENTLNQISTAEKSQLSKLDOQVQSNLLDILKLVGOSQKAVQQSTIHEANATERETQSLVKVSQKVI
OKELGEHKKDQKETQHLAKKCLENTKCDLDKVNDALVQLVKLNTASRDSIREGLKEIRSKQSATQGRVKST
EKTVIKAIGAGENAINRNAAALVERLESSRSQSONQFKVIEKNIRDTRHSQENARGLIHETIHSIINKLLKH

Cc

MLFQGEFNFGKKDGPENLLHKHLDILGSGVDSALHLAAFMTDOQHREFSKSLDNVWKNQDKIVEDVSTAESIA
SRVLOGTKDILNKQTQIFKGOSSIQQLINNEHRVTREQVADLOKNLONNIDOMGNNQKSILIKIAQGRSKA
GNFFEQFLKVKAQTDNQVRVLLKTVLSSQAANAKGQSRILEVVESLRKDVADRLSALSQSQGTVLKRLASS
OKNVENSIDKVIKQQAVIANAVVVSONAELADLEELKSEQGKTQVRVKESTSATILGDISDIRNNEAGTQHI
LHKCKGSNCDPTKTINLIKHILKQVEEIEMEHKEHTHEILAAESKTFSEVGELEQNVLEVESSNAAGTIHT
LEDVENRLTDFLEQNEGIIGDFGREVHTLEQIQESTIEHELKKLLHKLKDLHFPKGGKKKSDGEFGKKEDFEGK
KDEFDFDKKDEFVKKDFSFHKKDSDEFGKKSEDEP

d

MLFQGEFNFGKKDGPENLLHKHLDILGSGVDSALHLAAFMTDOQHREFSKSLDNVWKNQDKIVEDVSTAESIA
SRVLOGTKDILNKQTQIFKGOSSIQQLINNEHRVTREQVADLOKNLONNIDOMGNNQKSILIKIAQGRSKA
GNFFEQFLKVKAQTDNQVRVLLKTVLSSQAANAKGQSRILEVVESLRKDVADRLSALSQSQGTVLKRLASS
OKNVENSIDKVIKQQAVIANAVVVSONAELADLEELKSEQGKTQVRVKESTSATILGDISDIRNNEAGTQHTI
LHKCKGSNCDPTKTINLIKHILKQVEEIEMEHKEHTHEILAAESKTFSEVGELEQNVLEVESSNAAGTIHT
LEDVENRLTDFLEQNEGIIGDFGREVHTLEQIQESTIEHELKKLLHKLKDLHFPKGGKKKSDGEFGKKEDEGK
KDFDFDKKDEVKKDEFSFHKKDSDEFGKKSEDEFPREKE

Figure S1. Amino acid sequences of the four egg capsule proteins. (a) ECP1a, (b) ECP1b, (¢) ECP2, (d)
ECP3.
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a

ATGGATCTGGATTTTGATGTGCCGACCGAAGCGGCCAAAAAAGGCCGCGGTTTTGGCGATTTCAAAACGAG
CTCTCCGAGCGATCTGAAAGGTCTGGGCCAGGTGGAAGCCAAAGTTAAAGATATTATCGTGCATACCGGTA
AACTGGTTGATATTATGACGGGCAACAGCCGTCGCCAGGATTTCTTTCTGGATCTGTGCGAAAAAGTGGCA
GAAAGCCAGAAAGTGGTTAAAGATTCTCTGAAAAAAGTTATCGAAACCAGTACGGCAGCGGATAGCAACAC
CGCACAGATCAAAAGCAATCAGGATGCGATGCTGAAAAACCAGGAAGGTATCCTGAATCTGGTGTCTGGCC
AGCACAAAATTACGCGTAAAAACATCGCGCAGGCCGAAACCACGCTGGTGAATGGTATGGGCAAACTGATC
GAAAGCCAGGGTGTTATTATCAGTAGCCTGCAGAAATCTGAAGATTTTCTGGCCGCAGGCTTCAACCGCAT
CGTGGAAGCGGAACGTCGCACCCAGGTTCTGAATTCTCAGGTGCTGAAAGCCGTTGAAGAAAGTGCAGCAG
CAAACGCACTGGGTCAGGCAAATATTACCGCAGAACTGAAAGATATCCGTCAGGAAACGGTGGAAGCGCTG
AACAAAGCCCTGGATCAGCAGGAAATTATCCTGAATCAGATTTCTACCGCAGAAAAAAGTCAGCTGAGCAA
ACTGGATCAGGTTCAGAGTAACCTGCTGGATATCCTGAAACTGGTGGGTCAGAGTCAGAAAGCGGTTCAGC
AGAGCATTCATGAAGCAAATGCGATCGAACGTGAAACCCAGTCTCTGGTGAAAGTTAGTCAGAAAGTGATT
CAGAAAGAACTGGGCGAACATAAAAAAGATCAGAAAGAAACCCAGCACCTGGCCAAAAAATGCCTGGAAAA
CACGAAATGTGATCTGGATAAAGTTAATGATGCCCTGGTGCAGCTGGTTAAACTGAACACCGCATCTCGTG
ATAGTATTCGCGAAGGTCTGAAAGAAATCCGTAGCAAACAGTCTGCGACGCAGGGCCGCGTGAAAAGCACC
GAAAAAACGGTTATTAAAGCCATCGGTGCAGGCTTTAATACCATTAACCGTAATGCGGCCGCACTGGTGGA
ACGTCTGGAATCTAGTCGCAGCCAGTCTCAGAACCAGTTCAAAGTTATTGAGAAAAACATCCGTGATACCC
GCAACAGTCAGGAAAATGCGCGTGGCCTGATTCATCAGATCCACAGCATTATCAATAAACTGCTGAAACAC

b

ATGGCACTGGATTTCGATGTGACCAAAGAAGCAGCTAAAAAAGGCCGTGGTTTCGGTGATTTCAAAACGAG
CAGCCCGTCGGACCTGAAAGGCCTGGGTCAGGTGGAAGCCAAAGTTAAAGATATCATCGTTCATACCGGTA
AACTGGTCGACATTATGACGGGTAACTCACGTCGCCAGGATTTCTTTCTGGACCTGTGCGAAAAAGTGGCG
GAATCACAAAAAGTGGTTCAGAATTCGCTGCGTAAAGTTATTGAAACCAGCACGGCGGCCGAATCTAACAC
CGCCCAAATCAAATCTAATCAGGATGCAATGCTGAAAAACCAAGAAGGCATTCTGAATCTGGTGCTGGGTC
AGCACAAAATTACCCGCAAAAACATCGCACAGGCTGAAACCACGCTGGTTAATGGCATGCAGAAACTGATT
CAGACGCAAGGTGATATCGACAGCTCTCTGCAGAAAAGCGGCGATTTTCTGGCAGCTGGTTTCAACCGTAT
CGTTGAAGCCGAACGCCAGACCCAAGTCCTGAATAGTCAGGTCCTGAAAGCAGTGGAAGAATCCGCAGCAG
CAAACGCACTGGGTCAGGCAAATATTACCGCAGAACTGAAAGATATCCGTCAGGAAACGGTGGAAGCTCTG
AACAAAGCGCTGGACCAGCAAGAAAACACCCTGAATCAAATTTCAACGGCAGAAAAAAGCCAGCTGTCTAA
ACTGGATCAGGTTCAATCGAACCTGCTGGACATCCTGAAACTGGTGGGCCAGAGCCAAAAAGCGGTTCAGC
AATCTATTCATGAAGCGAATGCCATCGAACGCGAAACCCAGAGTCTGGTCAAAGTGTCCCAAAAAGTGATT
CAGAAAGAACTGGGTGAACATAAAAAAGATCAAAAAGAAACCCAGCACCTGGCGAAAAAATGCCTGGAAAA
CACGAAATGTGATCTGGACAAAGTGAATGATGCTCTGGTTCAGCTGGTCAAACTGAACACCGCGAGTCGTG
ACTCCATTCGCGAAGGCCTGAAAGAAATCCGTTCAAAACAATCGGCTACGCAGGGTCGCGTCAAAAGTACC
GAAAAAACGGTGATTAAAGCAATCGGCGCTGGTTTTAATGCCATCAACCGTAATGCTGCGGCCCTGGTCGA
ACGTCTGGAAAGTTCCCGCTCACAGTCGCAAAACCAGTTCAAAGTTATCGAGAAAAACATCCGTGATACCC
GCCACAGCCAGGAAAACGCACGCGGCCTGATCCACGAAATCCATTCTATCATTAACAAACTGCTGAAACAC

Figure S2. Optimized gene sequences of the four egg capsule proteins. (a) ECP1a, (b) ECP1b, (¢)
ECP2, (d) ECP3.
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ATGCTGTTTCAAGGCTTCAACTTCGGCAAAAAAGATGGCCCGTTCAACCTGCTGCATAAACACCTGGACAT
TCTGGGTAGCGGCGTTGATAGTGCGCTGCATCTGGCGGCCTTTATGACCGACCAGCACCGTGAATTCAGTA
AATCCCTGGATAACGTGTGGAAAAACCAAGACAAAATCGTGGAAGATGTTTCTACGGCGGAAAGTATCGCC
TCCCGCGTTCTGCAGGGTACCAAAGATATTCTGAACAAACAGACGCAAATCTTTAAAGGCCAGAGCTCTAT
TCAGCAACTGATCAACAATGAACATCGTGTTACCCGCGAACAGGTCGCGGACCTGCAGAAAAATCTGCAAA
ACAACATCGATCAGATGGGTAACAACCAAAAAAGTATCCTGATCAAAATTGCGCAGGGTCGTTCCAAAGCC
GGCAACTTTTTCGAACAATTCCTGAAAGTTAAAGCGCAGACCGATAATCAAGTCCGTGTGCTGCTGAAAAC
GGTCCTGAGTTCCCAGGCAGCTAACGCCAAAGGTCAAAGCCGCATTCTGGAAGTGGTTTTCTCTCTGCGTA
AAGACGTTGCAGATCGCCTGAGTGCTCTGTCACAGTCGCAAGGCACCGTCCTGAAACGCCTGGCATCATCG
CAGAAAAACGTGGAAAATTCCATTGACAAAGTGATCAAACAGCAAGCCGTTATTGCGAACGCCGTCGTGGT
TTCACAGAATGCAGAACTGGCTGATCTGGAAGAACTGAAATCGGAACAGGGTAAAACCCAAGTTCGTGTCA
AAGAAAGCACGTCTGCAATTCTGGGCGACATCAGCGATATTCGCAACAATGAAGCTGGTACCCAGCATATC
CTGCACAAATGCAAAGGCTCTAACTGTGATCCGACCAAAACGATCAATCTGATTAAACATATCCTGAAACA
GGTTGAAGAAATCGAAATGGAACACAAAGAACATATTCACGAAATCCTGGCGGCCGAATCAAAAACCTTTT
CGGAAGTGGGTGAACTGGAACAGAACGTCCTGGAAGTGTTCAGCTCTAATGCAGCTGGCACCATCCATACG
CTGGAAGACGTCGAAAACCGTCTGACCGATTTTCTGGAACAGAATGAAGGCATTATCGGTGATTTCGGCCG
CGAAGTGCATACGCTGGAACAGATTCAAGAAAGCATCGAACACGAACTGAAAAAACTGCTGCATAAACTGA
AAGATCTGCACTTTCCGAAAGGCGGCAAAAAGAAAAGCGACGGCTTCGGTAAAAAATTCGATTTCGGCAAA
AAAGATTTCGACTTCGATAAAAAAGACTTTGTGAAAAAAGATTTTAGCTTCCACAAAAAAGACTCTGACTT
CGGTAAAAAATCGTTCGACTTCCCG

d

ATGCTGTTTCAAGGCTTCAACTTCGGCAAAAAAGATGGCCCGTTCAACCTGCTGCATAAACACCTGGACAT
TCTGGGTAGCGGCGTTGATAGTGCGCTGCATCTGGCGGCCTTTATGACCGACCAGCACCGTGAATTCAGTA
AATCCCTGGATAACGTGTGGAAAAACCAAGACAAAATCGTGGAAGATGTTTCTACGGCGGAAAGTATCGCC
TCCCGCGTTCTGCAGGGTACCAAAGATATTCTGAACAAACAGACGCAAATCTTTAAAGGCCAGAGCTCTAT
TCAGCAACTGATCAACAATGAACATCGTGTTACCCGCGAACAGGTCGCGGACCTGCAGAAAAATCTGCAAA
ACAACATCGATCAGATGGGTAACAACCAAAAAAGTATCCTGATCAAAATTGCGCAGGGTCGTTCCAAAGCC
GGCAACTTTTTCGAACAATTCCTGAAAGTTAAAGCGCAGACCGATAATCAAGTCCGTGTGCTGCTGAAAAC
GGTCCTGAGTTCCCAGGCAGCTAACGCCAAAGGTCAAAGCCGCATTCTGGAAGTGGTTTTCTCTCTGCGTA
AAGACGTTGCAGATCGCCTGAGTGCTCTGTCACAGTCGCAAGGCACCGTCCTGAAACGCCTGGCATCATCG
CAGAAAAACGTGGAAAATTCCATTGACAAAGTGATCAAACAGCAAGCCGTTATTGCGAACGCCGTCGTGGT
TTCACAGAATGCAGAACTGGCTGATCTGGAAGAACTGAAATCGGAACAGGGTAAAACCCAAGTTCGTGTCA
AAGAAAGCACGTCTGCAATTCTGGGCGACATCAGCGATATTCGCAACAATGAAGCTGGTACCCAGCATATC
CTGCACAAATGCAAAGGCTCTAACTGTGATCCGACCAAAACGATCAATCTGATTAAACATATCCTGAAACA
GGTTGAAGAAATCGAAATGGAACACAAAGAACATATTCACGAAATCCTGGCGGCCGAATCAAAAACCTTTT
CGGAAGTGGGTGAACTGGAACAGAACGTCCTGGAAGTGTTCAGCTCTAATGCAGCTGGCACCATCCATACG
CTGGAAGACGTCGAAAACCGTCTGACCGATTTTCTGGAACAGAATGAAGGCATTATCGGTGATTTCGGCCG
CGAAGTGCATACGCTGGAACAGATTCAAGAAAGCATCGAACACGAACTGAAAAAACTGCTGCATAAACTGA
AAGATCTGCACTTTCCGAAAGGCGGCAAAAAGAAAAGCGACGGCTTCGGTAAAAAATTCGATTTCGGCAAA
AAAGATTTCGACTTCGATAAAAAAGACTTTGTGAAAAAAGATTTTAGCTTCCACAAAAAAGACTCTGACTT
CGGTAAAAAATCGTTCGACTTCCCGCGTTTCAAATTC

Figure S2 (continued). Optimized gene sequences of the four egg capsule proteins. (a) ECP1a, (b)
ECPIb, (¢) ECP2, (d) ECP3.
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Figure S3. Circular Dichroism (CD) spectra of the egg capsule proteins at different pH. (a) ECPla,

(b) ECP2.
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Figure S4. CD spectra of refolded ECP1b at pH 5 at different concentrations.
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Figure S5. CD spectra of ECP1b and ECP3 at pH 5, with DTT.
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Figure S6. CD spectra of the egg capsule proteins in different pair combinations at pH 5. (a) ECPla
and ECP2, (b) ECP1a and ECP3.
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Figure S7. ATR-FTIR spectra of ECPla and ECP2 refolded at pH 5 and their deconvolution. (a)
ECPla, (b) ECP2, (¢) ECP1a+ECP2 in pair with a 1:1 ratio. (d) Relative fraction of the different secondary
structures in the refolded proteins.
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Figure S8. ATR-FTIR spectra of ECPla and ECP3 refolded at pH 5 and their deconvolution. (a)
ECPla, (b) ECP3, (¢) ECP1a+ECP3 in pair with a 1:1 ratio. (d) Relative fraction of the different secondary

structures in the refolded proteins.
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Figure S9. ATR-FTIR spectra of ECP1b and ECP2 refolded at pH 5 and their deconvolution. (a)
ECP1b, (b) ECP2, (¢c) ECP1b+ECP2 in pair with a 1:1 ratio. (d) Relative fraction of the different secondary
structures in the refolded proteins.

Figure S10. TEM images of the egg capsule proteins refolded at pH 5. (a) ECPla, (b) ECP1b, (¢)
ECP2, (d) ECP3, (e) ECP1a+ECP2, (f) ECP1a+ECP3, (g) ECP1b+ECP2, (h) ECP1b+ECP3. Well defined
filaments were only observed when ECP1a/ECP1b and ECP2/ECP3 were refolded in pairs.
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Figure S11. Diameter and length distributions of individually refolded ECP1b.
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Figure S12. CD spectra of ECPla and ECP1a+ECP2 before and after temperature ramping. (a)
ECPla; (b) ECP1a+ECP2. The a-helicity of the simple helices (individual ECPla) was irreversibly lost
after heat denaturation, whereas the coiled-coil features of ECP1a+ECP2 were maintained before and after
heating.
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