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[Signal peptide] [ lycine-rich regio 1
LeCrustin P [AY488492] -MKGIKAVILCGLFTAVLAGKFR FGQOPFGGL: P! —GVGGGLGV
LoCrustin T [AY488494] ~MKGIKAVILCGLETAVLAGKFR( FGOPFGGL GPGGGV. ~GVGGGLGY
Crustin Lol [AI430071] ~MKGIKAVILCGLETAVLAGKFR FGOPFGGL- PGGGV
Crustin Lv3 [AI'430073] -MKGIKAVILCGLFTAVLAGKER FGRPFGGL PGGGV-
Crustin Ls1 [AF430078] -MKGIKAVILCGLFTAVLAGKYR FGQPLGGL PGGGV
Crustin Ls2 [AF430077] -MKGLGV-ILCCVLAVVPAHAGP
Crustin Ls3 [AL'430079] ~MKGLGV-ILCCVLAVVPAHAGPGGE PGGFP- RPGGFP PG
Crus! pau [L1I'182747] -MKGIQAVILLGLLTAVLAGKFR FGSPF GGGFPGGGV ~GVGGGF-P
CrusFbra [FF601055] -MKGIQAVILLGLLSAVLAGKVR FGSPFGGSFHGGGI-~GVGGGFPGGGT ~GVGGGF-P
CrusFsub [FF450744] -MKGIQAVILLGLLTAVLAGKFR FGSPF VGGGE-H
CrusLsch |EF182748] -MKGIKAVILCGLETAVLAGKYR FGOPLGGL: /PGGGY G L LGGSLGG
Crustin Mj [AB121741] ~MKGFKAVVLCSLLASALAGKLREVR SFGGGYGGGV VHGGGLGNGF G- -GVOGGGVGGVHGGGLG-NGFGGGEGG
Fe-crus 2 [F]853147] RPGGFP FPG
crustinPrr [F]686014] VLAMA: RPGGFP RPGGFPG
crustinPrm4 [FJ686015] -MKGVKAVILCSLLATALAGKFRGSGTYGGGGSYGGGGSYGGGLGGGV SGGGLGGGVNGGGLGGGVNGGELEGELGGGVNGGGL -~ ~GGGGAYGG
crustinPrm5 [F]380049] ~MRVAGYLVVAVASVAVTDGOY I GF G-~~~ VPGQGLVDSLNGLIS FPGGH FPGOGGHFPGOGGHFPGOGGNFP -
crustinPm6 [GH717910] ~MKGVSVAILCCVLAAASANEROGSNR FENGGE VNSGF FGGGFP FQGGGFPG
crustinPm?7 [EF654658] N DTRELGGV PGGGVPGVGVPGVGGGE LPGV—
Crustin-like P [GQ334395] N- DTRFLGGV- /PGGGVPGVGVPGVGGGELPGV —
Crustin-like P [JX912161] N- DTRFLGGL. /PGGGVP-
rustin-like Pm [GU299808] N- DTRFLGGL /PGGGVP:
Crul'c [DQ097703] DDTRF L VP VGGGFVPGV PGHGGVAPV
Fi-crustin [GQ469987] ~QED TREL Vs VAGGGFVPGV----PGHGGIAP-
Crustin-like Mj* —QTDKEKTNTRLF GGGVPGAVGGFP FPG2 FPGAGGGFPGAGGGF PGAGGGEP~
Crustin-like Lv [JQ824114] —QDKDK- TRLGGGF = FPGAGG-VPGVGGVFPGAGGVEP—
Crustin-like Lo [':049920] TRLGGGF P! VFPGAGG-VP! FPGAGGVFP—
Crustin-like Iv [FE049921] TRLGGGF P\ VEPGAGG-VP FPGAGGVFP—
Crustin-like Lv [GETD01016911] PGVGGVFPGAGGVFPGAGGVPGVGGVFPGAG-———GVFPGAGG-VPGVGGVFPGAGGVFP—
Crustin-like Lv [[LAAW01014776] P\ /FPGAGG-VPGVGGVFPGAGGVFP—
Crustin-like I'v [GETZ01011995] VFPGAGGVFP—
Crustin-like v [GDUV01030786] P FP-
100 110 120 130 140 150 160 170 180 190
ceeel I | B EPRRN R PEPR P PR PP RRREY PR R PR R PR R |
[ lycine-rich regio: 1
TLoCrustin P [AY488492] GGGL 1 GGGLGT
ToCrustin T [AY488494] GGGLGV L VGGGLGT
Crustin Lol [AT430071] GGGLGVGG! 1 VGGGLGT
Crustin Lv3 [AF430073] 1GT
Crustin Ls1 [AF430078] GLGGGL! LGGLGGGLGGLGGGLGGGLGGGLGGGLGGGLGGSH
Crustin Ls2 [ALi430077] R FPSATAPPAT
Crustin Ls3 [ALi430079] FPSATAPPAT
CrusIpau [ET182747] GAGIGV L VGGGLGVGN
CrusFbra [EF601055] GGGIGVGGG LG GGGLGVGN,
Crustsub 50744] GGGLGV! L VGGGIGVGN:
CrusLsch [L1'182748] GLGGGL L LGGGLGGSH
Crustin Mj[AB121741] GFGGP! F LOGGGFGGLQGGGLH
Fe-crus 2 [FI853147] FPSITAPPAT
crustinPm1 [F]686014] FPSVTAPPAS
crustinPr4 [F]686015] GLGGGLGGGGV-----NGGGLGGGLGGEVOGGGLGGELGGGVHGGGLGGGLGGGVHGGGLGGGLGGGLSGGLGGGLGRPGGGLGRPGGGLSPGSR
crustinPrm5 [F]380049] GQGGNYPGQ
crustinPm6 [GH717910] G---FGGI FPGAGISQGSS
crustinPm7 [EF654658] LLPGGQ
Crustin-like P [GQ334395] LLPGGO
Crustin-like Pm [JX912161] LLPGGQ:
Crustin-like P [GU299808] LLPGGQ:
CruFe [DQO97703] GGGLY PGGGGLIPGGG
Fi-crustin [GQ469987)
rustin-like Mj* GEPGV F PGAGGGF P
like Lo [JQ824114] PGPGGLIP!
like Lv [FE049920] % I PGPGGLIP
like Lo [FE049921] 1 PGPGGLIP
like Lo [GLI'D01016911] I PGPGGLIP
Crustin-like Lv [[LAAW01014776] G I PGPGGLIP
Crustin-like v [GETZ01011995] I PGPGGLIP
Crustin-like Lv [GDUV01030786] —---~ GAGG----1IG PGPGGLIPGGG
200 210 220

A v v
LoCrustin P [AY488492] —TSDERYWEKTPEGOAYEE DT - RFHGP - ~PTTfs
LoCrustin I [AY488494] ~TSDERYWSKTPEGOAY ~RFHGP--PTT]|
Crustin Lol [AF430071] ~TSDERY SAHEPETP--VGT| o]

Crustin Lo3 [AI430073] —TSDERY SAHEPETP--VGT| PT @~ RFHGP-—P T8
Crustin Ls1 [AI'430078] GTSD@RY SAHEPETP--VGT| P T(@E - —RFHGP-—PTT|
Crustin .52 [AF430077] - TIFEPEAP--VGT]

Crustin Ls3 [AF430079] B TIFEPEAP--VGT]

Crus! pau [LL1'182747] GPSN®RYR SAHEPETP--VGT]

CrusFbra [FF601055] GPSDERY

CrusFsub [FF450744] GP IRY T

CrusLsch [FF182748] T Yo

Crustin Mj [AB121741] —SSDERY

Fe-crus 2 [F]853147] : BPVRFGGLA-PVT|
crustinPr [F]686014] F SRYEPEAP--VGT| VRELAVEQPVP@S S
crustinPm4 [F]686015] GPST@RY DKNEPEIP--VGT| T

crustinPm5 [F]380049]
crustinPrm6 [GH717910]
crustinPm7 [E1'654658]
Crustin-like P [GQ334395]
Crustin-like P [JX912161]

Crustin-like Pm [GU299808| —-FE 7
Crul'c [DQUY7703] -FH i
Ficrustin [GQ469987) —FH i
Crustin-like Mf* - FK i
Crustin-like Lo [JQ824114] --FN i

—--FN} )

Crustin-like Lo [I1049920]
Crustin-like [ [FE049921]
Crustin-like Lo [GLTD01016911]
Crustin-like Lo [[IAAW01014776]
Crustin-like Lo [GL1Z01011995]
Crustin-like Lo [GDUV01030786]

P P N TV DA NN IR AU D
[Cys-rich region]

DRGNNQGQGNYPGS)
TDLEPEGP--VGT]|

{PTREGVGR-P IQf
VSVRGLR-PIT{®E
{GLRKGV———PI-]

—-FE|
—_FE| _
——FF| .

--FN] 7 -
—_FN] i
—-FN| 7 |
—_FN] i
—-FN| RTPVG- Y8

[ rustin si

TREGP-~~PV-|
DV[8lES TRFGP———PV-|
TREGP---PV-|

*Sun et al. Fish Shellfish Immunol. 2017 Jul;66:487-496.

II crustins:

Figure S1. Amino acid sequence alignments of shrimp Type Litopenaeus vannamei
(LvCrustin P, LvCrustin I, Crustin Lv1, Crustin Lv3, Crustin-like Lv), Litopenaeus setiferus (Crustin Ls1,
Crustin Ls2, Crustin Ls3), Farfantepenaeus paulensis (CrusFpau), Farfantepenaeus brasiliensis (CrusFbra),
Farfantepenaeus subtilis (CrusFsub), Litopenaeus schmitti (CrusLsch), Marsupenaeus japonicus (Crustin Mj,
Crustin-like Mj), Fenneropenaeus chinensis (Fc-crus 2, CruFc), Penaeus monodon (crustinPml,
crustinPm4, crustinPm5, crustinPm6é, crustinPm7, Crustin-like Pm) and Fenneropenaeus indicus (Fi-
crustin). The predicted signal peptides are in bold and underlined. Identical amino acid residues are
shadowed with black backgrounds. Triangles (V) indicate the 12 conserved cysteine residues found
in crustins. * Sequence obtained from [16] (not deposited in any database).
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A

Crustin Lv gene (Type Ila)

GCACACCACTAGCTTGTACTGGAGGCAACCATGAAGGTATGAGCTTIGTIGTTTGTTTTCGT
M K
TGACTTICCGGTCTITTTITTTITTITTITITTITTTICTCTCTITITTTTTTAAGTGAGAGAGTTTAA
TGTAAGGAGTTTTITTTITTAATGTTTITTTICTTTGTGTACACCGTTTAAATATCATGTTITTG
AGTCATGATATATACAAATGCGAGATAGTTATTGTTIGTGAATGTACTTCCCCTITTCGCGG
GATATTTATAGATTTGACTATCAAATGTGCATTTCGGATTAAAAAAGATTTTTAGTCCAA
AATGCAAACTTICGGTGTITAAATCTATAAATAGTATTATTGCGTGATGGTAACGTAAATAC
ACTAAAGATTAAAGCTTATAATCATTCAATTTTGCTATGTCTTCGCCACGAAAATTTGCA
ACGAAAATGTCATATACAAACATTTTAGGCTATGCACTGATGTTAGGCATACATATTATT
GTGCATAGCCAGGTTGGATAAAAACGTTTACAAGATGAAAGGCTTAATCTAGATCCAAGC
TATTACGGTACAATATATTCCGCATTTCGAAAGGTGATTAAAAAGAGATTTCATTATTGA
ATGCAAAAGACCATCACACAGGTATTATGGCTTTICICTCTGTATACAGCATTTITTITTCCC
TAAAGCTTCCCTAAAATACCGACGTTACGGTAACAGTAACGTTAAGCAATATAGATTGAT
ATAGAACAAATCGAAATGACGGAAGTTGATATATAACAATAACACGATAAAGATTIGTTIG
TCTTAAGAATAATCTTTCTCCCGTTTGTCCCACTGCTCAGACTTATAAAAAAGCCATTGG
ACTTTCTCAACAATACAGCAGGGACTCCTTTAACACTGACAACGTTTCCGAACAATGCAA
TGACTTTAATTTCTATTTTACACCAGAGTAATTTCTATTTTITAATGCTATTTTTCAATCG
TTCTCTTTCAGGGCATCAAGGCGGTGATTCTGTGCGGCCTCTTTACGGCGGTTTTGGCTG
G I K A Vv I L C G L F T A V L A
GCAAGTTTCGCGGCTTCGGACAGCCATTTGGAGGTCTGGGTGGTCCAGGAGGCAGTGTAG
G K F R G F G o P F G G L G G P G G S V
GTIGTTGGTGGTGGTTTCCCCGGAGGCGGTTTAGGTGTAGGTGGTGGTCTTGGTGTAGGTG
G v 6 6 G F P G GG GGL GV GG GG GG L G V G
GCGGTCTTGGTGTAGGTGGCGGTCTTGGTGTAGGTGGCGGTCTTGGAACTGGCACAAGCG
G 6 L 6 v G G 6L GV GGG GG L G T G T S
ACTGCAGGTATTGGTGCAAGACTCCGGAGGGTCAAGCCTACTGCTGCGAGTCGGCCCACG
p ¢ R Y W C XK T P E G Q A Y C C E S A H
AACCAGAGACACCTGTTGGCACCAAGCCACTCGACTGCCCACAAGTCCGTCCCACATGCC
E P E T P V G T K P L D C P Q V R P T C
CACGTTTCCATGGGCCCCCCACAACCTGTTCCAACGACTACAAGTGTIGCTGGCCTCGATA
P R F H G P P T T C S N D Y K C A G L D
AGTGTTGCTTCGACAGGTGTITTGGGAGAACACGTGTGCAAGCCTCCCTCATTICTTCGGAT
K ¢ ¢ F DR CUL G EH V C K P P S F F G
CGCAGGTTTTCGGATGAAGAATAAGCACGAAAGAATTTGAAAGGATGAAGAGAAAGAAGA
s Q VvV F G -
AAAGACCATCTGAAGAACGACCGATGTTITTGGAATTTGACTGAAAAAAGAAAGAAAAACA
GGGAATTCTTICTITTCTGTAGGATTTATCTGATTAACATGATTTTTGTTATATGTIGAATT
AGACTATTCTTCTGTCAAAAGAAACTTATAG
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B

Crustin-like Lv gene (Type IIb)

CAGTCCGTTCGTCGCAGAGCAAGGAGAAGTATTACARAAGGCTGAGGAGGAGAAGCCAACAT 60
TACGAGGCTATGCTTTGAGTTACCAGCTTTGGTTGTCCAACTGTITTICTTTAAAGTCATAG 120
ARAACTCTTACCAATGATCGTGTCAATCACTAGGAGACAAAATGCTGTCCTGTGACAATTC 180
ARAGCTCAAATGTCACTCCATGATCTTAATTCCGCGTTCGTTTCTTCCTTGTAGATGCTIG 240
M L
AAGTTTGTAGTATTAGCCGTTGTCGCCGTGGCCGTGGCGCACGCGCAGGATAAAGACAAG 300
K F V VvV L A VvV VvV A V A V A H A QO D K D K
GCCGGCACTCGCTTAGGAGGAGGATTICGGGGTTCCTGGAGCCGGTGGCGTCTTCCCAGGA 360
A GG T R L G G G F GV P G A G G V F P G
GCCGGTGGCGTCCCTGGAGTAGGTGGCGTICTTTCCTGGAGCCGGTGGCGTCTTCCCTGGA 420
A G GV P GV G GGV F P G A G G V F P G
GCCGGTGGTATCGGTCCTIGGACCCGGCGGCCTCATCCCCGGAGGCGGATTCAACTGCAAT 480
A G G I G P G P G GG L I P G GG GG F N C N
TACTGCAGGACGCCCGTCGGGTACGTCTGCTGCAAGCCCGGTAGGTGCCCTCCGGTTCGA 540
y ¢ R T P V G ¥ V C ¢C K P G R C P P V R
GACGTCTGCCCGTCGACCCGCTTCGGACCCCCGGTCTGCCGCCAGGACCTGGACTGCTCC 600
p v c¢c Pp s T R F G P P V C R © D L D C S
GGCTCCGACAAGTGCTIGCTATGACGTICTGCCTGGAAGACACAGTCTGCAAACCCATCGIG 660
G s b K CCCcCyYyy DbV C L E DT Vv C K P I V
GCAGGTTCTCAGGGATAAGCCTGCATGTGAAACTTATCAAGCCTTCGTTATCAAATAAAT 720
A G S O G -
GCTATAACTGTTAATTGTAAAT 742

Figure S2. Genomic nucleotide and deduced amino acid sequences of Type Ila Crustin Lv (A) and
Type IIb Crustin-like Lv (B). The predicted signal peptides are in bold and underlined. The exon and
intron sequences are shown in black and grey, respectively. A dash (-) marks the stop codon.



