Supplementary Materials

Figure S1. Multiple sequence alignment of the malpisin family. Signal, pro- and mature peptides are boxed in pink, gray and blue. Color codes

and symbol notes used here are the same as those in Figure 2. The arrow labels the position of a phase 0 intron.
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Signal peptide

MESASFPTRLLFIFAILAMAVA-——————————————

MTVALSIVSHLFLIPAVLAMAVA-—————————————
MEFSVPVISSLILVGSGILALVAA-—————————————
MEFSVSVASSVLLMGCGILTLVVA-—————————————
MEFSVQVASSLLLVGCSILGLAAA—————————————
MEFSSSVISNLLLLVAMVMVMVEA-—————————————
MEYHLSLISSLLVLVAMVMDMVEA-————————————
MFSHAMYSSSNSSNSGISFILLLFGAFVSMCLHEVDA
MLPRILYPPSKEPSRSSKLLLFGAVGIMFLHSAGA———
MOFGGPTVSVIALALALFTSTPA-——————————————

MQFEKRPTVLIITLTLALLEITVA————————————
MRFSVSIFLSFLLACCILLTLVAA—————————————
MESNFLNVLRFILVASTAHMTVHAAPAGAPLL———NA
MESNPLSVPRFILLASVALVMVYAAPASVPLLTPAGA
MLTFISAFTFLALLHLMASLPLATSALSTSA——————
MRERLISTLAFLASCSWMVTLPVVTSAVSTSA—————
MTVSVSKEYTLFAFVAMIATALLALPVSA—————————
MQFEMNSFTMLASVAIVMAVLMTTSSA——————————
MIQFKINHVVILASMVIALAVIMTTSTA—————————
MTEYTSFSLTLTAATAIWLISLVDA-——————————
MTTHTFFSRIIAAITVLLLISVVDA———————————
MLPLLFEKSKTVHLALFFVLVLSAVHA———————————
MFEFKIVFLALCLFLMLSPIHA-——————————————
MIEKMARKILAMVALVVTVLLVEPAEA—————————————

Propeptide

————— APASLPLSATDFPSGLE
————— APASPTLLAFDLSSFE
————————— AQVLTPPATEIK
——————— APAPAPAPPVINLE
————————— VFALVPSEIVER
TVPVPPSSVVDHNHSSALLER
TGEVPPSSVVDHNQSSALIER

Mature peptide
~VAPPTAPDDI PDAYCP--NTSSCRSHCOFYLH-FSHGACVG-———-EGHLTCSCYDT ————————
~VASLTNSNDIPDAYCP--NISSCFSHCYYLH-FSHGACAG-———GGHLTCYCYDL————————
- ———AELILRDSTYGEPD-TSLQCREKCISLKLWTTCYENG-—————— AQCKCMTTE———————
-———TELTLTGGSYGEPG—QSEPCRQACHATK—WDNGYCNG——————— EKCKCANFF———————
-———SESVVPGGSYGEPG-TSLQCREKCHSTK—-WDNGYCDG——————— PQCKCVNFS———————
———————————— NNGCPS-NF-PCNSYCSDRG-FAGGYCSV-—EDGATHRELEYGP————————
———————————— DYGEPS-NP-PCSLECEDSG-YAGGYCSV-—KDGTIHRCLOYGG————————
—————————————— LEP-———GGCQKYCQGLG-YADGDES ———— LEPWTHCVEYTQ————————
—————————————— FCH--——RDCQSFCQKLG-FKDGGCS————WFPWTHCVEYSQ-————————
———————————— ISSCPG-TTERCMOACTLVREG-FPDGYCTPITIGILESWEVESAEMEG-EN—
—————— TPAASHLSFCOFG-TSEMCMOTCTARG-FPGGFCTFITLGFLESWCICESTETS—EN——
~rAEPSSDFFPSDCHGEPE-NVQECSQECOTER-RGGGHESG——————— FDEICARGL——————
—————————————— GCP--NSS55CVSACFGFE-FNGGGCSG———DG—QCVCYNHPTFAPTEV
—————————————— GCP—-—-NISSCFSTCRGLE-FGRGSCAG———-DGHLOCVCYNEFEDA————
———————————— GHGCWVFDASECNAFCEEYFEEP-GHCGG——-FFYQTCYCE——————————
———————————— GHGEWIFDASECNAFCREYFERP-GHEGG——-FFYQTEYED——————————
———————————— GHDCWTFDSTECDRFCREELHRGGGHCAG——-LFNQECQCWN-—————————
——————— TIFPSDPSCP——-SEPACLEQCVAQN-FHVGECTG————-ARNSECVCLSEEQV-EAT-
——————— TMPPLTEPSCP——SESACFQHCVSEN-FYTGRESG————PRENSECVEVTQDQA—————
———————————— NHGEP--FAIFCDEYCRSIN-RSGEYET——————WITTENENPT————————
———————————— NHGCP--LAFFCOEYCESIH-RSGGYCT——————WITTENCNPT ——————
———————————— IRICTF——DACMERCLARG-HAHGICSG————ENEWYCHCLGEFNTEQNE—
———————————— RISCTP——DVEMERCLLEG-HTQGMETG————RNEWYCECYGAP——EN——
———————————— GFGEPD-DERACNDHEKSIN-RNGGYCGGE————FLRHTERONQS ————————
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Figure S2. Multiple sequence alignment of animal defensins. Signal, pro- and mature peptides are boxed in pink, gray and blue, respectively.
Color codes and symbol notes used here are the same as those in Figure 2. The GenBank accession numbers of the defensin sequences are B.
floridae (XP_002596529), D. melanogaster (NP_523672), A. arabiensis (ABB00945), A. mellifera-1 (AADG06005896), A. mellifera-2
(AADG06003648), I. scapularis (DS766801), M. martensii (AYEL01078893), C. gigas (AFTI01007260), C. brenneri (ABEG02001428),

C. remanei (AEM44806).

Signal peptide Propeptide
B. floridae MEFLIVVIVLAVLANARA - ——————7—————————————————————————————— APRFKPKMAPQPR
D. melanogaster MKFFVLVAIAFALLACVAQA—-————" ————————QPVSDVDPIPEDHVL---—-VHEDAHQEVLQHSRQKR
A. arabiensis MKCATIVCATIAVVLAATLLNGSVQA-APQEEAALGGGANLNTLEDELP———————~— EETHHAALENYRAKR
A. mellifera-1 MKIYFIVGLLFMAMVAIMA-—————- ———————-APV-———— DEFE----PLEHFENEER---ADRHRR
A. mellifera-2 MEFFVLFAILVAIVHA—————————- SCASVPKVVYDGPIYELRQIEEENIEPDTELMDSNEPLLPLRHRR
L scapularis MEAVAIALVVMMIA-——BLISTSCS{——————————————————————————————— QEDDSQVAHVRVRE
M. martensii MEVIALFFLFAFIFCTLEVAIVEA {——————— == === === === ===
C. gigas MEVFVLLTLAVLLM———§SADMA F A —— = — === = = = e e e e e e e e e
C. brenneri MNFLTIFTIFFALLATIATA-—————————== RHVYEVIEEDSIEQQFVDYEI PKFRVRRAENGFLRRIKR
C. remanei MEFHTLLYVLVLLAVESTMU LA = = == = = = == = e e e e e e e e e e
Mature peptide
B.floridae =~ = |-———————- ISCDLLSISIGGTNFGDONSACTAHCLVLGY - SGGHCNSH—DD}Q;CACH —————————————
D. melanogaster | ————————- ATEDLLSKWN--——WNHT--ACAGHE I AKGF-KGGYCN-——-DKAVEVERN————————————
A. arabiensis = | -———————- ATEDLASGFG----VGSS--LEAAHEIARRY -RGGYCN-——SKAVEVERN-————————————
A mellifera-1 | ————————~ VTEDLLSFKG-—-—QVNDS—--ACAANCLSLGK-AGGHEC——-—-EKGVE ICRKTSFKDLWDKRFG
A mellifera2 | ———————~ VTCDVLSWQSKWLS INHS--ACATRCLAQRR-KGGSC————RNGVCICRK-————————————
L scapularis | -——————— GFGEP-————————— LNQG--ACHNHERSIKR-RGGYCSGI-IKQTETCYRK-———————————
M martensii | -———————— GFGEP-————————— LNQG--ACHRHELSIRR-RGGYCSGF-FKQTETCYRN-——————————
C.gigas  |-—————— GFGEP-——————————~ GNQ-LKCNNHEKSIS-CRAGYCDAATLWLRETCTD————— CNGHK——
C. brenneri | -——————- YGEGYL-————-— SSNHA--ECAEHCRTVEKCHGGKEVGR-LKQTEWEMKKDNTSE-—————
C. remanei DVKSGHYKG-PEY-————————— HDEN---ENGVERDEGY-KSGHESR--WGGACWEDT———————————~—




