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L2 o o 1, 2% N 1,2%
P 81 Tyl 5
(1. B RFK P 5 a0, B 201306; 2. A E KPR 78 B 2R MK F=IF 78 BT, AV AR 50 4R i
vy FR PRI & R 2 S SEIR =, _FF 200090)

FHEE: i 0 N SRR B (Eriocheir sinensis)F yaBEFHYEE TS T BLH 52K (Crustin) 2 [, 43 7l iy 4% N EsCrus3
MEsCrus4. BB AYE RS ERERIE S, ERRE S, REIREIUESVT T, 26 7iX
2B BURE BRI R IA . SEAITIRE . EsCrus3fIcDNAJTF 414K 567 bp, H i 4 E24E(Open Reading Frame,
ORF) 4351 bp, 4wt 11612 IE B (Amino acid, aa); EsCrus4/7%4: K743 bp, ORF[X 288 bp, 4if495aa. P
WEFRETIK B MRS58 Cysteine-rich region, CRR)FIWAP(Whey acidic protein)&5443% . EsCrus3
FEsCrusd R IE 1 7 5 ) — E AN 830.77%, FF H b 87 578 EsCrus3 Fl EsCrusd 43 A AL T AN B F 70 2R E
N4y b, RN B Y ThRE W BE AR £ 5+« EsCrus3F1EsCrus4 3575 51 8 v 2 3Rk B B ALK R IE
K, 15 4 88 B3 ) BR B (Staphyloccocus aureus) TV 7K =S Ho MU B (deromonas hydrophila) R B 2 LR &K
%, e EsCrus 30 BN FE SR, 7E R0 205, EsCrus4 WAERIHUE 12—240 B35 Fill. S41EA
EsCrus3F1EsCrusd X} 5525 [RPHIE B . A5 22 IR B 1 1 R0 SR 38 B A R RE BE I 45 08 1, 9F HE A A 2
WA BT AEAE B R 22 53 o EsCrus3X0 4 22 (X PH M B A IR SR B (PGN) A IR BB IR (LT A) B A 1R w46 G s 1,
o 22 TR B B 0 T 22 BB (LPS) R I 181 8- SR AT — 5 45 G 0GPk, T EsCrusd R XTPGN B A B2 45 535 1 .
IR TS5 SRR W Es Crus 30 S SRR IRGE . 590 )5 2 W8 455 e ) 5058, o HAE IR S Sz D Ak R

AR EEAER] . BB, EsCrus3 A1 EsCrusd)5 S AT RE A 22 7 s B 25 Wi a2 g it 1 B Ak s .

X921 PrEfk; [ BCrusting RiLoHT, 4iGiEtE; PEgER
X EHE: 1000-3207(2023)11-1838-11
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rh AL 28 B & (Eriocheir sinensis), 8RR . K
i) 8, 2 IR EK IR EE RN Rz — . HHAD
TEHEBNYIRAL, Hh SR B AR S 56 R )% RGEHK
T B R R o B RO TE A HE S S g
RGBSR, FETERRE AR N A
I FE R EREIE Y. BSEE R Ik L R
FH 52 Ik (Crustin).  $T i 2 BE A7~ (Anti-lipopolysac-
charide factor, ALF). XJH[ % (Penaeidin) M % [
(Lysozyme)2% 5 jik,

FSE IR RN E & R R (1 B & T U K,
7R R/IMET—14 kD, J7 5N & A 15 5 KT 51,
Cifii & 4 FLiE 8 1% & 1 (Whey acidic protein, WAP)
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JF 5 W AP 25 ¥ 3 T 1) DX 38 i A7 A8 5 1 R 45 44
725, MR % X IS M AR AN [, 4 W 52k o T
FhEB R RS T —IVAE, VA
IR EEARAE T A B drh ", 1A R
THZMNREKRS T, 2EMEBHEMNEYZDRE. H
an, IE & (Scylla paramamosain) ™+ E 4k 18 84 H
FEIRIER, HohsAS T AR FSERR" ", 348 T 1T 2
R BT A A A, O
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724N 102 skt I AS IV 3 e g e
Wt B 5ARE SR . AR, WFEF %
T KRB B TR e sr T U

1 5L P o R R A R I A T B R, o P AR LR
BRI E NP AE EEE . A IE
FEE BT SRR R IA T, B FRE Sl
o GBS ThBE IR UIE, M HRoR B 18 B 58 4F 2 o ke
SEAS T BEFEREA T, 4007 He S AR R T R, W1
OB Th e 2= R R, £ & s L
TH AL L

1 RSk

11 SEIRY

rhiesy Bk R TSR RS T T LR
R, MERE(97.03+11.09) g, MERE(125.03+10.38) g,
TS & FRGE AL R 1A [ (2043)°C, pH 8.1+
0.4], & N SIS IR . SO0 HT Pk b IR S8 8, iR
403, 3 TR AR R SEERNT A

BRI K SL5% v Fir B TR R 35 R A S B
2 DR BN S, O Fl O R B AR B 45 3 b o 22 TRBH
;4 v 08 ) BR 1R (Staphyloccocus aureus) %
ZEFAT B (Bacillus subtilis) A E K ZEHIFT B (Bacil-
lus megaterium), 5P 2= QI B KT 66 (Es-
cherichia coli) V& /K<l (Aeromonas hydro-
phila). E#INH (Vibrio alginolyticus)~ &l I 14
KB (Vibrio parahemolyticus) FIN 4 [CHN I (Vibrio
harveyi), | M E B : SR W (Candida albicans).
KT BIDH50MDE3K 32 A4 b st 2 &
EVIEARA R AT . BT HpMDI19-T# A4 T TaKaRa
o E (HEOKE), pET-32aK A #4145 Novagen A
H) (FEE).,

FERFNE &R RNAiso Plus. J % 51it
& LA Tagl. FURLHREUAF &, TB Green
Premix Ex Taqlf. T4ZE4ERG. PREITHEAZER N U1
J&) T TaKaRa A w5 B2 [l Wik & 0 T b st 4 X4
EVEARA PR A 7]; DNase IyPromega(3E [H) A 7]
P BN B R (Amp). RN FE-B-D-Fi AL LR
HAPTG)W T Lifg A TAEY) TREA R A A Ni-NTA
His Bind Resinl§ T-Merck(3 [H); EEE R, WL
PRIy, PR IR R HE(PGN, Sk B T 498 5.5 &) Bk
PRI MG FEZE FAT B ) . IR BEEERR(LTA, Sk B Tl &
FRFFE). B2 HLPS, kA T RKBAFEO0LL:
B4). p-H#IEBECKH T3, 37, 5, 5'- VY HFEHK
K (TMB) I T-Sigma(3E [ ); H A2 ul735 8 B =2
Hrati.

F BB TS BB PCRIX (Eppendorf, Master-

cycler X50s) %€ FEPCRIX(Thermo, ABI Quant-
Studio 6 Flex). £ Jj#EM#HR{X(TECAN, SPARK10).
Rl & 2R A AT IO 43 56 FE T (Thermo, NanoDrop
One). Z IHERIE R Fi(Bio-rad, Doc XRS+) & fL
PR 4 H B PEAR HL(BioTek, S0TS)%% .
1.2 SKEEE

HmRES ZRNARZE Kok B A
TUK BRI, TS A A HLEER (0. 14 mol/LAAL
B, 0.1 mol/LE & FE. 30 mmol/LATH IR =4 .
26 mmol/L #7158 . 10 mmol/L EDTA; pH 4.6)/) 5
PRIV S 4 AN R R e I ik (2, 7E 4 CIF850x g
O 15mintfie B ML 20 0, B S5 00\ 20 P 2R VR AT 35
5], AT S RNASEEL . HUIML 5 ) o AR o0 8, K
0N M. 8. B, . PR, REERL
W 2R, PBS(140 mmol/L& AL 44, 10 mmol/LigfR —
20, pH 7.4) BEER2—3 UG, TN 20 MR i AT
HARLIHK, B0 EH T ERNATREL. SRNARRIUE
%2 % RNAiso Plusffi F i B AT

¢cDNAARL  ¥4DNase [ #NE|SRNAHLL
FEFE N AT Y DNA, B AR b e S B K 2 HTRNA
FE R, AR 2 06O B T RIS RN AR B A4l
fE. ERNAJTEMAENRG, %R 5l &
(PrimeScript " RT Master Mix){1{5 FH 15 B4 iicDNA .

FARIREECDNARE XS =R
) He 2 B T T S AH LA 23 W, BRAS 24 Y SR IR
4y, Bf J5 8 F Primer Premier 5.0 1F £ X /7 51
s 2 BTt G 51 (3R 1), @ PCRY G L Wl
JREUEFE R 7 51 . DL AR o B R O HicDNA 9 5
B, B PCRY H HEHER, RFERSHLA
Taq'" Version 2.0 plus dyeist W] L #H]: LA Taql
25 uL, KB 7K20 pL, EFIESI#452 pL(10 pmol/L),
B cDNA(200 ng/puL)1 pL. PCRKMNFEF: 95T
A5 P4 3min; 94 CAEHE30s, 53°CIE K 30s, 72°C ZEfif
40s, H35MEH; & 572 CLEM 10min. 3R H)H
) B e o i WOt AR & Rl alidb fa, iE R =
pMD19-T#i M4, 454k FIDHS a2 A A, %1%
AT

EMEERFESH F| FH 3 #F Expasy(http://
web.expasy.org/translate/) il EsCrus3 1 EsCrus4 %
I LR 55 A4 BLASTP(http://blast.ncbi.
nlm.nih.gov/Blast.cgi/) 73 T EsCrus3 # EsCrus4 5 H
fi ) Fb B OSSR B AR B o 2 B A B R B
DNAMAN# A FGeneDoc A L. £ BB 7
FE(MW)FI 55 B U (p]) 2 T-7E 26 8 {4 Expasy(http://
web.expasy.org/compute pi/)iT5 . 7E2&#H 4 Signal
IP(http://www.cbs.dtu.dk/services/SignalP/) FH T~ Tl
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EAE S, MEGA 11 T4 B A RIK A
SN

BERERAL ST PLA B H 4R
2B AR 2H ZAc DN A AR AR 384T % )6 78 BPCRR
Rio 20 pLJ Witk % #8712 (TB Green” Premix
Ex Tag " 11)¥i8F5E#]: TB Green II 10 uL. ROX
ZHGeRL0.4 pL. F RS 47450.8 pL (10 pmol/L).
Tow7K6 nL cDNAREHR2 pL; B 58 Tk 2 (K 2 12 5
ME5NZ5IMNE 1. qRT-PCRIEEFEE MW F:
95°C 3min; 95°C 10s, 60°C 40s, 40 MEH; 60—95°C
W & o b o T A SEIG 35 4 FH B b () B AR I 1%
BIRES . FIHAR2 W EsCrus3F EsCrus4
TEAN A HZR A X I8 7K

FERNMERERERREER N
T EsCrus 381 Es Crus 452 15 Wi N9 Ji7 B ) 3, ASHT
FUE SRy S A ) UG R e ok R T
JGIE qRT-PCRAF T EA T FIA AR 2, SL00 I A
1M, SEEGZH 3 T 5200 pL ) 4 0 ) %) 2R
[2x10° CFU(Colony-Forming Units)]200 pL"&
KA (2% 107 CFU), Xof I8 2H v 565 AR 1R 4R AR
PBS. fE4NB 450, 2hy 6h. 12h. 24h48h,
B2 (P BN BT 1] A ) B LBk 3 R, B S 4]
SIS RNA, e 3¢ J5 HEAT QPCRAG I, 3@ 24 20

®1 ZRFAASIIF

Tab. 1 Sequence of primers used in this study

5|94 FKPrimer 5| #) % %Sequence (5'—3")

#1851 #cDNA

cloning

EsCrus3F GACCAAGCACACAACAACTA

EsCrus3R CGCTCAGACTTATCAGCTTA

EsCrus4F CCTAACCAAAGCCTGCAAGAT

EsCrus4R TGATGTTAGTGGTCAACGAC

JE i 7| #JReal-time

PCR

EsCrus3QF GCAAAGACCACAACGACCAAA

EsCrus3QR TTCCGAAGTCACAAACTCCATCA

EsCrus4QF CCTCATCAGTCAGGTGTAAAAAGC

EsCrus4QR GGGGCACTCAGGGTCGTAG

1L 5]%) Protein

expression

EsCrus3PF AGGCCATGGCTGATATCGGATCCACAT
CAGTGCCGCCGCCGCCGCCACAGGAC

EsCrus3PR GTGCTCGAGTGCGGCCGCAAGCTTGTG
AGGAATATCGAACGGCG

EsCrus4PF AGGCCATGGCTGATATCGGATCCTCAT
CAGTCAGGTGT

EsCrus4PR GTGCTCGAGTGCGGCCGCAAGCTTGTG
GTCAACGACCAG

WZ 514 B-actin

f-actin-F GCATCCACGAGACCACTTACA

f-actin-R CTCCTGCTTGCTGATCCACATC

27AACtﬁﬂ‘ﬁ[22]EsCrus3$DEsCrus47£Z: [F) 40 T e
[ ZRIER A

HERKREZEHRIA W EsCrus3F1Es-
Crus4J7 %), Wit & F 5 €8 UIAL 55 (BamH 1 Rl
Hind IDHIFRIEFIYI(E 1), B 5@ PCRY 1 H 1
F B BB R B G 5 3R E B ARpET-32aiE4%; ¥4
FF 5 Rz 5 1k K I AT B (DE3 ) A2 A5 4 L, SREN %
IAT PR . BH A AR RS 37 22 6 U B 0.5 mmol/
LIYIPTG, 28°C 2kt T 5 45 7% 12h, T &0 5 UK
TR AR, N NPBS = &k 1 A 3k A7 0 7 iR . ad it
5 TR H5 B e Bt i FEL 9K (SDS-PAGE) 73 # 8 F RIA 1
I, B f5 A FINi-NTA His Bind Resin4lift. 25 [, 55 H
V5 FE i 3 BradfordVEN € -

MEME S F RN A4 & S
FYE EsCrus3 M EsCrusd 5 A [8) 28 B Tk A= ¥ ity &5
BT, LIS B S IRz P G R . B
E (150 pg/mL)F 5l 5 SLEG A KL 9 R ik A= 4
(2x10° CFU) T28 CHR % ¥ & 1h. B0 5 TBS
(50 mmol/L Tris-HCIAI150 mmol/L&fL4N; pH
7.5) PR UTVE3 IR, B fa 1 IR BE B (Wash) il
FEo B G BAARSHINA200 pL 7% SDSIE AR 10min,
BLOWUER BE ML (Elution) A o BAATTIE (Pellet)
TBSYER3 K Ja il #E . B4 5 HEsCrus3flEsCrus4
Y R BE 8 sk B 38 it Western Blotha il 28 2 5 74
MG MR PERR . PER e 2 7
e B EA, HIWE A SHED RS AT

MEZTELE ST BT R b sL i
(Enzyme-Linked Immunosorbnent Assay, ELISA)H]
TP EsCrus3 1 EsCrus4 5 SFhAS [B] SR I8 Bk A 9
ZPER S B ETE . ELISARRAE L FE S B STk 24]
J7i% . HX100 L2 4 B (20 ug/mL) 96 FLAR it
T, BT HRFL R I NSRRI TBS . ALl 4
J& IN200 uL BSA(5 mg/mL)F-37°C3} #12h, B 5
JIATBST(0.05% Tween 20)3E#4% . HL100 pL
1o JEE 4 B S5 R)0—1 umol/L #4155 H EsCrus3. Es-
Crus4 = Trx (FR25 8 H, BIPEXTIR), 70 B AT G5
f196 LA Y, S T 5 3h, TBSTHE 4k &L
IIAT100 pLBAR I E A Y B AR 0 I His by 28 Bk
(1:5000%4%¢), T-37°Ci¥ & 2h, TBSTHEHR4XK . I
100 pLELAL110.01% TMBE (i, K EHie A H
B A8k, INAN50 uL H,SO4(2 mol/L)Z& 1k [z B, 7
450 nmP AL E WG . FTE LR EEE 3R,

BRI E3 N E AL
BAESEE A B SE R PR Es-

Crus3 M1 EsCrus4 s i5 4, BAKEAE S I8 SRk [25]
Frid 5% 4 Al 96FLH iS50 uL TBSHF & #4
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B (0—1 pmol/L)H) H 20 5 H EsCrus3. EsCrus4Bf,
Trx, 20 BINNS50 uL PBES 7% 3 (1% M2 A 1%,
0.5% SACE; pH 7.5)F % 1 S UG A KL BTk (1) 9 Fh
HAEYI(1x10° CFU). & T28°CHF & 16h, i 5 7E600 nm
WA e W B, R B 35 P . AN SERG A /NE
KM BE 52 SON S M A L3RR B AR K
PO BRAR B A R . BT SR A 3K, FHIK
LI EINE L.

2 #£R

2.1 BNERFERRBIFIEFE

A FR HE 2R T B S A U TP SRS 2 2% H SRR
FEFER 51, 50 A fir 44 NEsCrus3fEsCrus4. 43&
KI5 f . I )5, BiihEsCrus34:1K:567 bp, JTF AL
BEHE(Open Reading Frame, ORF) 4351 bp, 4afil
1167 & FE R (Amino acid, aa), & N {E 5 k214
aa, Cuii WAPZE 1850 aa( B 1A), MK ) B8
SEHLONS.69, B T8 ON10.63 kD; EsCrus4 4
£:743 bp, ORF 4288 bp, 4495/ aa, & Nif{5 5
Jik201~aa, Coif WAPZE #1550 ~aa (& 1B), MK
(R RS A5 B 55 N 8.46, RS 7 T & N8.19 kD; A

A

Gt B A 124 R ST I IR R A, 8
TFWAPLERIR P, 4001 T15 S IEFIWAPLE #3582
], TR AN & 2 F e 2 R i 225 1) 45 M 3 Cy steine-
rich region, CRR), 478 47 520k 23 -1 73 b,
EsCrus3fEsCrus4# @ T 87 ) T T 72K,
2.2 HEMS RGHR ST

BLASTP /3 #r45 R R, EsCrus3 582 H &
(Scylla tranquebarica)StCrus(AF156572) ) — 2t K
68.89%, 5 2 8 (Carcinus maenas)CmCrus(CAH25399)
1 — U ~68.24%, 5884 8 (Scylla serrata)Ss-
Crus(ADW11096) ] — M H66.67%, 5 =R+
1 (Portunus trituberculatus)PtCrus(ACMS89167)]—
1 2H58.88%; EsCrusd 5 =ik T 8 PtCrus2(AFU
61578) 11— 314 N47.30%, S5/ E B SpCrusd(AUV
47161)F1SpCrus3(AUV4AT160) 1) —FU 12 51l N
44.68%F143.01%. [FJHE LR R, EsCrus3flEs-
Crus4 5 B ¥R IE I EsCrus1 f1EsCrus2— 24N
37.40%, [P IR S5/ B Z A IR AR IR S Ak, H
REFER R THERIK(E 2). L4, EsCrus3f1Es-
Crus4f—FHEHBANE 30.77%.

RIEBLASTPHE 2 45 F A R IE I s &

1 TGCTGCTTCCCGGTGGCGGCAGCGCTGTATATAAGGCGGGAGGTGCACACACAGGGCACACCGTCACCGCTCTCGCCTTTACCTGCGTCT
91 GCTTCAGACAGCTTGACCAAGCACACAACAACTATGAGAGGCGTGTACATTGCCGCCGTGGTTATGCTGGCCGCAGTGCTGGCGGTGACG
1 MRGVYTAAVVMLAAVLAVT

181  CAGGCCACATCAGTGCCGCCGCCGCCGCCACAGGACTGCAAGTACTGGTGCAAAGACCACAACGACCAAAACTATTGCTGTGGCCTTCCA
20 QA TSVPPPPPQDCKYWCKTDHNDA® QNYTCCSGTLP
271 CACGAGGAATTCCCGCCCTTCACGAGTGAACACCCAGGTTTCTGTCCTGCAGTCCGCGACAGCTGCACTGGAGTCAGGGTTTCCAGGCCA
50 HEEFPPFTSEHPGEFCPAVRDST CTS GVRVSRTP
361  AAGTTATGTCCTCATGATGGAGTTTGTGACTTCGGAAGCAAGTGTTGCTACGACGCCTGCCTGGAGCACCACGTGTGCAAGACTGCTGAG
80 KLCcCPHDGVCDFGSI KT CCYDACLEHRHVYCKTAE
451  CCGCCGTTCGATATTCCTCACTAAGCTGATAAGTCTGAGCGCCGCGCCGGAATACCGCGGCGGACATGTACCAGCAGTGAAAACCCAAAT

110 P P F DI P H %
541 ATACCAAATGAATAANATAAAGGTCAC

B

1 GACAGGATATATAAGGGAGAGGATGGAACGGTAACCTCACAGTCCACCTCCTGGTTCCTTCGACGTAACAACCCCCGTCTTCGTCCTC
89 CTAACCAAAGCCTGCAAGATGCGTGGCGTGGCCGTGATGGTGATGGTGGTGGTGATGGTGGCGGTGGGGACGGAGGCCTCATCAGTCAGG
1 MRGVAVMVMVVVMVAVGTEASSVR

179 TGTAAAAAGCACTGCCCTGACCCCAAGAAAGGCGTCGGCCACTACGTCTGCTGTGATGAGAAGCCCGGCTCCTGCCCGTACCGCCCCGTG

25 Cc KK HCPDPIKI KTGVG

vccCcDEKPGST CPYRPUV

269  TGTCCCGGCTTGAAAGTACTTGGCACCCCGAGGTATTGCCTCTACGACCCTGAGTGCCCCCATGGCCAGAAGTGCTGTCACGATGCCTGT
55 cPGLKVLGTPRYC CLYDPET CPHGA QKT CT CHTDATC
359  GTGGGAAGCAAGGTTTGCCTGGTCGTTGACCACTAACATCACCGCCGCCACCACCAAGGACTGTCCGGGGCTGACTGACCGACTGACCAC

85 VGS KV CLVVDH *

449  CACCTCGGCCTGGCTGATTGGTTGACGGAGTGACCAGAAGCTAAAGGCGAAGAAGAAGACCAGTACTAAAGAAGAAAGAAAGACAGCCGT
539  ACATCACCTCAGAACGGTCCAATGAACAGTCACGTCCTCTCTCAAATTAACTAACTGGTTGACTGACTGGTTGGCTCACTGACTAAGTAA
629  CTGGTCCACGAAGATATCACATGGTTCTCCGGCTGACCTATGACCTTGTTTGTTAAGTTTGCAAATCCTCTCTCTCTCGATGTGTGTTTG

719 TGAGTATAATAAATGTTAGGATATA

B 1 EsCrus3 (A) FlEsCrus4 (B) HIcDNA K H 24560 (R £ 751
Fig. 1 cDNA and translated amino acid sequences of EsCrus3 (A) and EsCrus4 (B)
TRILFRETIRFA, B (%) RoREILEG T, KO FRRWAPS L, (R 1 M a MRk 4 (7 idhr
The signal peptides are underlined, and the stop codons are indicated by an asterisk (*), the whey acidic protein (WAP) domains shaded in

gray, the conserved Cysteines are shown in red
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WAPZ I B, M T HRRWAPEH R4
HEACR . B0 H R H 52 DR AE SCRR R B U D
AR A R A IR T HINS T . TR
BRI R, S A WAPSE R T B A8 A
[ AT SRR T4 B H5Ek) . T4 %Y
H 52 KBS WD) ATV 41 (IV 24 H 2 ik EkDWD) (K] 3).

Hoo, T HFFRRE 2153 32, EsCrus3 Al
EsCrus4 S E TR 5 3. SR AN
I3 ST B RT90, R AN LA 2 A
A%@%Xﬁﬁﬁﬁo EﬁﬁEsCrus3%DEsCrus4i’j)%?
I BYHFEK, (P AT R — 40 280, #E ok R

i, $e/REsCrus3 1 EsCrusd 7] 88 B G A B B A Y2
TIgE.
2.3 HANHERBER

K HqRT-PCR V%453 M7 T EsCrus3FEsCrus4
ML E o A RFAE, SO 25 R /R P 3 Y 7E N S =
FERIE(E 4). FRER|WEHE ULB-actinfE AN S
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Fig. 2 The alignment of the four Crustin in the mitten crab
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EXPRESSION PATTERN AND IMMUNE FUNCTION ANALYSIS OF ESCRUS3
AND ESCRUS4 FROM CHINESE MITTEN CRAB (ERIOCHEIR SINENSIS)

CHEN Jian-Pingl’z, FENG Guang-Pengl‘2 and LI Xin—Cangl’2

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Key Laboratory of East China
Sea Fishery Resources Exploitation, Ministry of Agriculture; East China Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Shanghai 200090, China)

Abstract: Antibacterial peptides (AMPs) are the main effector molecules of the innate immune system of invertebrates,
and their understanding can aid in discovering new drugs and preventing diseases. In the present study, two type [
Crustin genes were cloned and identified from the mitten crab Eriocheir sinensis, and they were named as Escrus3 and
Escrus4 following the nomenclature formed in this field. The cDNA sequence of EsCrus3 was 567 bp, with an Open
Reading Frame (ORF) of 351 bp that encode 116 amino acids (aa). EsCrus4 sequence was 743 bp in length with an
OREF of 288 bp that encode a putative protein of 95 aa. The domain structure of these two amino acid sequences was
further predicted, and they were found to have a N-terminal signal peptide, a C-terminal WAP (Whey acid protein) do-
main, and a cysteine-rich region (CRR). An evolutionary tree was constructed based on the BLASTP results and the re-
ported Crustin sequences. The results showed that EsCrus3 had the closest evolutionary relationship with Scylla tran-
quebarica StCrus (AF156572), while EsCrus4 displayed the closest evolutionary relationship with Portunus tritubercu-
lus PtCrus2 (AFU61578). The two molecules were located at different branches with taxonomic significance, suggest-
ing that they might have different biological functions. The tissue distribution showed that both EsCrus3 and EsCrus4
were highly expressed in the ovary with a similar expression level, while the expression level in other tissues was very
low or even not detected. When challenged by Staphylococcus aureus or Aeromonas hydrophila, both EsCrus3 and Es-
Crus4 were up-regulated. EsCrus3 responded faster and significantly up-regulated at 2h after bacterial challenges,
while EsCrus4 was significantly up-regulated at 12—24h after bacterial challenges, suggesting that these two genes
may play an important role in the antibacterial immune system of the mitten crab. Recombinant proteins EsCrus3 and
EsCrus4 were obtained by expression in E. coli system and purification by affinity column. The results of the microbe-
binding assay showed that the recombinant proteins EsCrus3 and EsCrus4 exhibited different binding activities to
gram-positive bacteria, gram-negative bacteria and fungi, and their binding activities to polysaccharides were signifi-
cantly different as well. EsCrus3 showed high binding activities to peptidoglycan (PGN) and lipoteichoic acid (LTA) of
gram-positive bacteria, and low binding activities to lipopolysaccharide (LPS) of gram-negative bacteria and f-Glucan
of fungal; EsCrus4 only has a significant binding activity to PGN. The above research results show that EsCrus3 re-
sponds faster to bacterial challenges and has stronger binding abilities to polysaccharide components of pathogens, sug-
gesting that it plays a more important role in the immune defense system of ovary. In addition, the differences in the ex-
pression and function of EsCrus3 and EsCrus4 also provide basic data for the mining of new drugs.

Key words: Antimicrobial peptides; Crustin; Expression analysis; Binding activity; Eriocheir sinensis
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