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Supplemental Figure S1. Multiple sequence alignment of 22 lepidopteran (blue) and 11 trichopteran
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NDAILASS----DSSFLNEEYCIVKRLYNSRNSQSNNIAAYITAHLLPPVAQVFHQS
AVLNNAN-PYQIGLINEEY RLYNAFNSRSNNVGAAITAGAVVAQTQAAQII
SVLSEAD-PFLSSLYNEEY] RLYNAFNIRSNNVGAAVTAASLSPVTKVVQRA
AILASS----DSGFLNEEYCIVKRLYNSRNSQSNNIAAYITAHLLPPVAQVFHQS
EE DILNNAN-PFQIGLLNEE AKRMYNAPSVRSNNLAATVTASLSRYVNQIGQNA

EsS SVLAGS----SSSLDYEG AKRLYSAFNVRSNNIGAAITATSIPQVINVFEAV
EA RILESSN-PYQIGLVNEE ARRLYTANSVQSNNVGAAISASSTAPITQVFAQS
EQ SVLANAN-AYTIGLLNEQ ARRLYASYNPONNNVAAALSASAIPEVRQILSSV
EG. SVLSEAD-PFLSSLYNEE AKRLYNAFNIRSNNVGAAVTAASLSPVTEVVQKA
EA AVLNSAN-INTVGLLNEQ SKRLYSAFNIRTNNVGAAATAAAVPQVTRAVGQA
EA AILSNAS-GASAGLVNEQYC RLYSAFGLQSSSLGAYVTAVSLPPVNRVLQDA
EE AILSSAA-PAQSALLNEEYCVARRLYNAFNIRSNNVAAGVSAAAIPQVIKVAQYA
EE GILDKAN-AYQIGLLNEEYCAAKRLYNAFNIRSNNVAAGVTAVTTRPVNQLVQLA

AVLSSAN-AYQIGLINEE
IDAVLSSAN-AYQIGLINEE

AKRLYSAFNTRSNNVGAAITAATVATQAGIADHL
AKRLYSAVNIRSNNVGAAVSAAAVAPVTQAVQGA

EA AINNG-----SNGLINEE RLYSAFNARSNNVGAAVSAAAAAPVARAVQQA
EA LIFDSAT-PSQFNYINEQ 'AKRLKSSVNVNSNNAAAVITAVSLPVVNNILLNS
EA RILRESS-PYDFGLLNEE AKRLSTAWNLRSNNVATAITAATIPEVREVVRLG
EA AILASS----DSSFLNEE VKRLYNSRNSQSNNIAAYITAHLLPPVAQVFHQS
EA SILASAP-ASSVHLVNEQ RLYKGFSVVSNNAGAILTAVSLPSVNLAFQNV
DK SRRLYGAWDRRSNSVAAAAAAAVTSPGHQVVRGA
EA 'VKRLYGATSASSNSAAAALTAASLAPSAYVNEAA
Es ARRLYTSFGARANNVGAAATSAATDAATSIISEI
ES ARRLYTSFGARANNVGAAATSAATDAATSIISEIL
Es ARRLYTSFGARANNVGAAATSAATDAAVSIISEI
Es ARRLYTSFGARANNVGAAATSAATDAAISIITEI
EN ARRLYTAFGARANNVGAAATSAATDAAITIISDV
EN; ARDLYLALNARSNNVGAAATSAATTPALSIFKRI
ED: ARDLYTALNARSNNVGAAATSAATTPALSILKCI
EE ARDLYTSFGARANNVGAAATSAATSPALAIFKGI
EE LANSA-S—-—-—-—--— SVA] DLYTSFGARANNVGAAATSAATSPALAIFKGI
ED: LAKGA-G-—-—————— SKARCIARRLYTSFGARLNNIGAAATSAATIAAREILEQI

LVKGFSS———-———- NGPS|
*

DLYLALNARSNNVGAAATSAATSPAIGIIKRI

AGSI--TDLLRGVGNG-———-——————-
LPSL--VNVLSAVAAG--
YSTL--ANLLRAIGNN--
AGSI--TDLLRGVGNG-—————————- NDATGLVANAQRYIAQAASQVHV-—-—————
LGPL--AEFLRAAAIG-—————————— GNLNVSAGNAKAALSRALASVQY
LGPA--STFLRTIANG- GNAAQAAGKLRSALVNAASRT-—
IGPV--SNFLRAAISG-- QONVQGAAQAAKAAISNAARYI-
AAPL--ANLMRVVASG- GNPAQAAASAQQALAQAAARA-
YGSL--TNLLRAIGNN- GNVIGAAAAAKVELLRSV-—---
LNAV--VPFLKVVANG- GNPAGLAAGAKQALLRAGSSVPL
LEPV--AKFVASLSSG- -NYAAAAAGAKNALDNALRY---
LOPL--AQFLRAVASG- ENPLQPAAAAKAGLNQAVNKIKL
LPQLAQVSFLRVVANG- GNPAQAGANAKNALLQSLPKIQY
IPSL--TSLLSSVASG- GNVASAAAQVRTAVSSGATKIRL
LGPL--ANFLRAVANG- ANAASVAGAAKSALLQAGGRVQL
LNPL--SNFLRVVASG- ANPSSQAAAAKAALLRAGASIQL
LNEI--TAFAGAVGQG- —-NARAAAGAAKQALLRAASSY--
LPEV--GEFLRVLSYG-- GNPGPAGQAAKAALLQRVSQVKC
AGSI--TDLLRGVGNG-— NDATGLVANAQRYTIAQAASQVHV

LPQA--ANFLAALPSG-- -NAGSAASALKQALYNSV-————————
LPQI--ASFLNTAVAG-- GNTAAAGQALKQALTQSSALVKSKY-—
LGPL--ANFLRSVASG--—-— —~ANPAQAGLAAQRAIRSAV-———————————

EDEL--VSYLEAVVSKSAGPK- QKLLRTLAGSLKASIFRASGNAKSGLRSRCH
EDEL--VSYLEAVVSKSAGPK- QKLLRTLAGSLKASIFRASGNAKSGLRSRCH
EDEL--VSYLEAVVSKSAGPK- QKLLRTLAGSLKASIFRASGNAKGGLRSRCH
DDEL--VSYLEAVVSKSAGPK----- DKKLRTLAGSLKASIFRASANAKGGLRSRCH
EDEL--VSYLEAVLSKSAGPGXCKSKQKQLRTLAGSLKASIFRASGIAKNGLRSRCH
KGEI--SSLLSLATAP--KSSGCATRKKDLRTAAGVLKQAIYNAADDVKSSLYSSCV
EGDL--IKFLEVA--T--SKSGCASRSKQLRTLGGILKSSIFSAADEAKSSLYHSCA
EGEL--VSVLKAATSK DCSRNLRTETGILKAAIFRAADEAKNSLYCRCV
EGEL--ISLLKAATSK DCSRNLRTETGLLKAAIFRAADEAKNSLYCRCV
ENDL--ITYLNTVVKSASGSWQCAQKKKNMLTLGGYLKSAIWKAASVTKRNLS-—-—-—
RGEL--SSLLSLATAP--KSSGCCTRKKDLRTAAGVLKQATIYNAADDVKNIP-————

(black) L-fibroin sequences. * identical, : strongly conserved, . less strongly conserved.
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Supplementary Methods:

Five of the Trichoptera L-fibroin sequences SFig. 1 were retrieved UniProtKB: (Stenopsyche marmorata
LC057252.1,[1] Rhyacophila obliterata AB354690.1,[2] Limnephilus decipienns AB214510.1, [3]
Hydropsyche angustipennis AB354593.1,[3] and Hesperophylax occidentalis: KM384738.1.[6] Two
other sequences were obtained from previous publications (Stenopsyche tienmushanensis [4],
Hydropsyche tenuis [5],). L-Fibroin sequences of four addditional species are newly reported in this
study and were mined from published genomes (Parapsyche elsis: GCA_022651745.1 [7], Limnephilus
marmoratus: GCA_917880885.1, Limnephilus rhombicus: GCA_929108145.1, Limnephilus lunatus:
GCA_917563855.2 [8]). L-fibroins were extracted from the assemblies by using tBLASTn to identify
conserved N- and C-terminal amino acids of closely related Limnephilus decipienns AB214509 [3] or
Hydropsyche angustipennis [3] in Geneious Prime 2022.1.1. Hits were extracted with 10,000 bps of
flanking sequence using the sequence view “extract” in Geneious. For Parapsyche elsis, we annotated
this region using Augustus v.3.3.2. [9]. The three Limnephilus species were annotated manually using
the annotation of previous published Limnephilus decipienns AB214510.1 [3]. Protein coding
nucleotide sequences were translated in Geneious. Newly reported L-fibroin sequences can be found

on figshare: https://doi.org/10.6084/m9.figshare.20240847.v1
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