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% K Vi

A KB RME AR, WA
(1. BERRF AR AR OREBE, AR T 5106325 2. DK = RHARF 5T e rtE K =B TS B, |8 )70 5103005 3. LI

K2F k=5 ar b, i 200090)

WE . N TS EMEREE (Pincatada fucata) WSS R BEPIFERLE] , FHT cDNA SCPEG B A1 H I FFBOR 5EkE 1T 1150
PRAE L2V AR L 8941 e DNA S (444 0 poCL2), poCL2 ¢DNA 41K 1094 bp, 5’ —AE4ifi5 [X. (Untranslated region,
UTR) £:21 bp,3’ =UTR £ 80 bp, TFHBIEHE (Open reading frame, ORF) 4993 bp, 4t 330 2 SRR 418 R £ IkEE , 201
N 37.1 kD, BHE S 6.9, poCL2 A E 5 MK (Met'-Ala'®) RIS (Arg"-Asp'™) AR (Leu'*~Val™) = &5
LR AFAE—VEAE AR A5 (Asn”), 6 A RIZE AV A5, (Leu'™, Met'™, Ala™, Leu™, Gly”* il Ser™), 1 4~ H1 2 &R
(Cys"™) 412 (His™") FIRA WM (Asn™) BRIEAL BUA AL AT SO 24 ZUR A L2542 1751 (EXGRXWX,NXGIX N
G X NX, YX, D™, [FJJEME S HT 2 BH , poCL2 2 LR 7 41 5 o by ol v o5 A <7 MBI 2 61.5% ~ 73.9% 22 1), ) v
TE44.4% ~ 59.8% 2. [, AL/ AT IR, poCL2 15 Ho A TCHHE Bl ) (1) 21 2R 2R PG L3R S — 32, IR JKIR (Radix peregra)
SRR RO . HAFE/IHTRY poCL2 mRNAFETHALIR SMERE PR AI5EL  fibk ERERZ 2 3k MR
FRE I . WM R, 2R B (Vibrio alginolyticus) BUJIR 224 (Lipopolysaccharide, LPS) Hl#5 , poCL2 mRNA
FEH AR AR IA T B R, UL poCL2 2 5 T G TR B: DAY P R S 2 BN , W 7 AR G TR B DL S R A g vl

P RERETEM. [HEUK=RE,2010,17 (4): 701-712]

KR BTEREDL; HEVEABEL; Je R
FE DS (0959; 891 RRFRIRAD: A

EIHEREED (Pinctada fucata) XFRE FCEREEDL,
JBIARSIIT T (Mollusca), HEHEAN (Lamellibranchia), 5
#: H (Anisomyaria), 222k U1} (Pteriidae), J2 H FE g 7K
BUREE W EEREZ — )20 TR,
J VA R A, BAT R A2, 2 T 44 Y
“EAER” BRI X M ER DL, I AER, R BB AL
o 3 1 22 LA R SR BH IR A S D SR Sl BB DL
AT At eh B sE T S AT i
Y, SR EE DA AR R e R G (HR
R HAR e B AL h sk = 1, O 1 ARSI BR
B DLSRFE ™ AR T R, A 00 BN R 5 T PR B

Y= BHA: 2010-03-28; f&1T HEA: 2010-04-30.

XEHRES: 1005-8737-(2010) 04-0701-12

DU B e B AL BT 5T, v b 4 1 Gl A O
G A RIS, DU R S sk Bk DU 5 o
SEBTAHST S HERT IR

YL ZUEE M Lo o bE R A A R R KR
FIBEC1Z R ) T Z R, )2 A T AR AR
A B 7 7 R PN 8 2 KR o e v e
P R, 22U 1 LR 2 LG I A T A
Jit (Preprocathepsin) J& 20 & B, HiF 44 i J5t 15 5 ik
(Signal peptide). BiA4E, (Prodomain) Fl¥% A AL 15 PE
HC B B (Mature domain) 2H B8, 7 345 B 1) iR
PEZAE T A SR, s e A A R oK, 2%

BEE£H: FHZK “863” 1145 H (2000AA10Z106 ); LMV F At AT AHIF £ BT H (200903028 ); | 448 B 24151 H (A200701002);
e g N g MR A BESER R L 45 2 L EY 435 H (2009TS23,2010YDO03) .
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AT IR, BRI SR Y, AL
ZUR B LAE y—FhiaBHA R A M RN 2 52
ol 2R 2 A TR B0, A A AR R R
SiE % 4™ MHC (Major histocompatibility complex, ZH.
SUMA TR A1) MM T Al & 5" Falk, Liv
Fil Sukhova'"" % B, 3 ik 385 B B8 1k £ 24 1L 35 v 24140
A LAFTE = Rk, I 5 Sl DkoRs e B Ak 1) &
g b PR AR G . AE T 0T X IR (Metapenaeus ensis)
H1, Hufll Leung '™ % L4 415K (1 L1625 41k
B3 WA B B A R & AR R L T RES S T R
feidfe. eoh, HoAbOF s A WA LUE ARG Lic S
5B 5 £t (Brachydanio rerio), 3C B 1 (Branchiostoma
lanceolatum) YN EE ARG % & 3k A

HNTHRANT A SUE U LSRR DR
G BE AP B T, AR S 36 8 M e DNA ST i 16
M P EA, bR G Bk A A8 E A
fiti 14> 4 cDNA ¢ 5], 43 51l 4y 44 A poCL1 1 poCL.2,
poCLIWFFE 4R E 53 SCHehi . AW PO E
RT-PCR (Real-time quantitative RT-PCR) J7 ¥, #ff 5%
T poCL2 mRNA 4 2Lk, DL KA i i oI TR
(V. alginolyticus) 5% LPS §ill 3 J5 poCL2 mRNA ) ik
AP LA, 45 R, 2 B R 2% AF T poCL2 mRNA
TETH AR i 2 8 B T 3 B, 15 poCL2 7] BE
Z5 T B EREE ISR e iz

1 #RETE

1.1 I

S5 FH A B BE DU op K T R Y
Bt /A 16 K 7 ST B K 2 R SR A A 5 1, DL
53~ 6.5 cm, K Ji H19.6 ~ 278 g, T25 ~27 C
AR K PR SR LR S AT . R OR H R
(Tetraselmis suecica) F4z # (Isochrysis galbana) % W
2K WCEIE R AL HR A |V e oI B i 4 A LPS
L, B B E 3N E R ARG AT A
Ab BRI 7 B8 B R B DUV Dy TE 8 A K Pl o
JULPA 7 56 100 uL PBS (pH 6.8) 1 DL g X6 HE 25 5 B
LPS ¥ T PBS (pH 6.8) H, ff LPS 28 Jit 2 vk & 4 5

1.0x 107 ¢/L, 52 L {225 100 pl. LPS 7Y DLAE
R LPS B 5 B ARG = 0 s S I AR 77 T PBS,
{8 ODgoo = 0.4, ST AL TS 100 pL KRR Y DLAE
R N R A
1.2 RNAREUK cDNA HIE K

BOEH A A ER S DU IS AR AR S R
P 5E L g L I ECL R 58 2H 21, R R0 VR, — 80 °C AR
A 2 9 J50h2h 4h 8h 12h 24 h,
48 h\ 72 h BN HRAH i s I 0 3 2 0 LPS ik 4
BT EREE DU T AL IR AL 20, T EGE VR, —80 CHRAT
B S IMEMANEERAE, TRE T
WFEEAE R — N REAS , 32 1 RNeasy Mini Kit (QIAGEN)
it 158 PA $2 BBV RNA . L RNase-free fY) DNase 1AL
P A B RNA AR, #4218 PrimeSeript'™ RT reagent
Kit (Perfect Real Time) 15 i cDNA £ —% , )z Vi 72 ¥
342 °C .60 min, 70 °C.\15 min, K3 45 H )5, #F cDNA
S v % FH RNase-free H,OFZAFRLL 1 2 5k, —80 °C
PRAE LA G RE it RT-PCR AT H
1.3 EST X EHEF poCL2 T

B N RUS 1 B R EE DU AR 2 2L R
M RNA, i JHZAP-cDNA" Synthesis kit (Stratagene).
ZAP-cDNA® Gigapack IIT Gold Cloning kit (Stratagene)
FllpolyAtract” mRNA isolation system [l (Promega)
SR S M EST SC R, Bl ALk CER 5 [, FH 5
YIT3 (AATTAACCCTCACTAAAGGG) #F 17 ¥, Ji
i Crossmatch 72 J3 2% £ 44 18 1 Phrap £ ¥, 17
PR RIS, 153 UniGene £ i 4, Phrap F2 /7 A0 )5,
A DLSR B — & ) ESTJF 41 4 Contigs J7 41], AN fiE 28 %]
— 4 EST 7 51 4 Singlets J5 41], P 343 15 51 - il >k
B2 T EST £ TU4 )5 I UniGene 5 22 . 23 W35
15 [ Contigs 5 Singletons 7% ¥ 4% &2 Hh 4 47 BLASTn Al
BLASTx 73T, %55 H 124 4> 5 G0 sl 5 o AH DG 1)
FH, HA 1A EST P 415 GenBank 4 122 H HoAth 4
PR ZH 28R 1 L ELAA s R TR | A SCPE kR
SIS TEHTINT , 3845 poCL2 cDNA 2 K751,
14 poCL2EFI4o#r

F1 I DNATool 6.0 K {4 15 2 5L 12 17 95 15 5
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IR ZEAE : BBk DU VR F I L2 BN A RHIE S AR IA 703

Jik 75 31 FH SingalP 3.0 (http: //www.cbs.diu.dk/services/
SignalP/) T2 )55 2 4 45 #4 B 2> Hr JHI SMART 4.0
(http: //smart.embl-heidelberg.de/) & ¥ L H)
MatGAT #1158 5 H ALY Fl 2H 2R G LT 51 Y
MURLYEANRIIEE " s 22591 HO SR A Clustal W R
25 £ SMART Fl Blast 73 H7™, #1 ] Clustal W poCI.2
LA ) = AR 91 5 N EH VR A L1 (PO7711),
LR A L1 (07154) A4 2HZUE G S (P25326) F
XL ZEE (i 1. (P09648 ) Y gl A T HL X RN AT,
75 31| poCL2 Z BE IR Jy 5] (1 B (A Sl A 3 sl i B0 11 7
2220 FIF Clustal WAESFHIMEGA 3.0 548, LA AR
i1 (Neighbor-joining) ¥ £ R G (LA ',
1.5 poCL2 mRNA HAARIESH

MR A FE A5 2 By poCL2 DNA 42 81 %t — %t
KRR FMEG 1) poCL2-F (ATTGATGCCAGCCACAT
GAG) FllpoCL2-R (AGCAATACCACAGTTGTTACGG
CG), A EREE D B —actin B2 RAE N 2 08, %t
51 9 B-actin-F (GCCGAAAGAGAAATCGTCAG) F
B -actin-R (TGGCTGGAATAGGGATTCTG ), 2k 5 iiE
% E 1 RT-PCR F I - 42 1 cDNA A A ¢ 52, LA
TE 20 7 A A SR T 5 1) I 51 e DNA R i A
M A T98 6 i RT-PCR Y 14, W AR 5 420 pL,
£, % 10 uL )2 x SYBR Green Real-Time PCR Master
Mix (TaKaRa), 1 pLA #z,0.16 pmol/L 5| # F18.2 uL
PIRZEAK, BRI B 3T, DAZRIR KA AR
BAE A XS R BB AN 95 CHAEPE 10 5,98
J795 CAE 105,53 CiR k305,72 CHEHI30 s, S
A0NMEIR , S Jm A T R T 2k (Melting Curve) 7347 .
KA CT ¥ (2724 method) 434 poCL2 mRNA [
HAFIR™,
1.6 poCL2 mRNA 7£% 5 N & RIE T AU R IBHFE
ST

DA 2 V8 o I TR I TR A I 1) s T A
cDNA AR, #E17 208 it RT-PCRY 1S . SR AHAH
XF CT: (272" method) #£47 poCL2 mRNA 75 #5K
PRI A ZRIB RS0 T o 5 1 S g A 22 R s g
PP 1.5,

1.7 poCL2 mRNA 7£ LPS % T8I R X EFE S 47

DI RRZH | LPS il 20 45 B ] s 9 AL R ¢ DNA
B, AT 9 8 T RT-PCRY™ 8 . SR FHAHXT CT %
(22" method) # 17 poCL2 mRNA 7£ LPS# 3 T (1)
FEARRHEITHT . 5 RSN 2 R0 S 07 (] 1.5
1.8 Sit=EaNH

18 FHGE 2300 SPSS 10.0 - 47 B PR 25 AH 6 M
O3B, LA 55 X BB 4 10] P<0.05 A h 25 5% 2%
P<0.01 WIIA Ry 2 50 ik 35

2 HBRE5SH

2.1 RNAIRE

P A T 2R A DL RNA (1) 1Y Agg/Asgo L
1B R 1.79, B REWHEE A A Uk 25 5 i /s A7 28S Fl 18S
ST T I 25, DGR R LY S RNA S M 47, i
SRS EOR

bp
2000 «— 285
<+—— 188

750

1 AHEREE DL RNA Bl R I i 1k
M: DNA 23 FHARiE (DL2000); 1-2: A Bk EE DL RNA.
Fig. 1 Total RNA of Pinctada fucata
M: DNA molecular weight marker (DL.2000); 1-2: Total RNA of Pinctada

Jfucata.

2.2 ESTXEH#IEFpoCL2 5k

M7 5154 5e b, 3R 4% T 6 741 EST, - 233
1 456 bp, 2 H 2 M 445 31 737 4> Contigs #12 528 1>
Singletons J7*41] . BLAST 734, & LH Hpr—~420 bp 1Y
EST (no. pmpea0_002189), 5 i JIH (Strongylocentrotus
purpuratus), W (Dermacentor variabilis) F1 % J& 1 &
(Monodelphis domestica) I 2H 48 171 il L3 AT 4%
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mﬂ/ﬁ Mo DASCIZE B EROGE 7 (14 B o ot i U L):
i 2R AR 7 51145 31— 4~ 4 1094 bp H.3 " 6 75
polyA ] ¢cDNA , 22 BLAST FISMART 43 #7 A & 7%1 a
TR BE DL ZH 28R (i LSRR 4K cDNA R3], i 4 0

poCL2, GenBank /I3 GU361539,,
2.3 poCL2 54 #T

A W 2R BE D12 218 PR L2 2 [ cDNA 4 K
1094 bp,5' ~UTR £:21 bp,3' ~UTR £ 80 bp, T %]
BEHE (ORF) 24993 bp, 4 i 3301~ 22 5 2 21 i 1 22

JK#E, 47 F 1 4 37.1 kD, IS5 HL 50 6.9, poCL2
B HE S (Met'-Ala"®) B 455, (Arg”—ASpm) il
B (Leu'*=Val™) =3B 4341 W, 77 76 14 T 78
1o 3 AL A7 5 (Asn”), 6D I W) 45 6 7 i (Leu'™,
Met'®, Ala®, Leu””, Cly278 FSer™), 14~ i 2 Bk &
iz (Cys"™). 2l & 1R (His™"") 1 K 4 [ iz (Asn™) 5%
FEAE) B A A A S A5 R 20 2H 43R L 2E 44 9
(E™XRX,WX,NX DN FG™X,NX, YX, DY), poCL2
LA cDNA 42781 B I i e SR 1y 51 sl 2 B

Q C G S

L v K

N R RNNICG T A T S A S Y P T V =*

CAGGCAACGAGGGAAGTCAAGATGTTTCGTTTCGCCATTGTAGCCGCCTTAGTGGCCGTG 60
M F R F A I V A A L V A V 13
AGTTTCGCTCGTGTTCCACGTGTTGGGCTGGACAATGAGTGGAATATATTCAAGAAACAA 120
S F AR V P RV G L DNE W N I F K K Q 33
TACAACAAACTCTACCAAAACGAAGAGGAGGCCAGAAGGCGATTGGTATGGGAGAGCAAT 180
Yy NK L ¥y Q N EE E A R R R L V WE S N 53
TTAGACTTCATTACCCTGCACAATCTGGCTGCTGACCGCGGAGAGCACACCTTCTGGGTG 240
L b rF I T L H NL A A DR GEH T F WV 73
GGAATGAACGAATATGGAGATATGACAAACGAGGAGTTCACAAAGACAATGAACGGATAC 300
G MNEY GDMTNZEET FTIKTMNG Y 93
AGAATGAGAAACAAGACCAGCAATGCTCCTGTGTTCATGCCACCAAACAACATGGGTGAC 360
R M R NK T S NA P V F M P P N NMG D 113
TTACCCGATACAGTTGATTGGAGGCCGAAAGGATACGTCACACCAATCAAAAACCAGGGT 420
L p DTV D WRP K G Y V TP I K N Q G 133
CAGTGCGGATCCTGCTGGTCATTCTCTGCCACTGGTTCCTTGGAAGGTCAGACTTTTAAG 480
ws F S A TG S L E G Q T F K 153
AAGACAGGCAAACTTGTGTCACTCTCAGAACAGAATCTCGTGGACTGCTCCAAGAAACAA 540
K T 6 K L v sSs L S E Q NL vV D C S K K Q 173
GGAAACCATGGTTGTGAGGGAGGTCTTATGGACGATGCTTTCACCTACATTAAAGCCAAC 600
G NH G CE G G L M DDA F T Y I K A N 193
AATGGAATTGACACAGAAGCTTCCTACCCATACAAGGCTAGGGACGGAAAGTGCGAGTTC 660
N G I DT E A S Y P Y K A R D G K C E F 213
AAATCTGCCGATGTCGGTGCTACAGATACTGGATTTGTTGACATCAAGACTAAGGACGAG 720
K S A DV G A TD T GVF V DI K T K D E 233
GAAGCCCTTAAACAAGCCGTAGCCACCGTGGGTCCCATCAGCGTTGCCATTGATGCCAGC 780
E AL K Q AV A TV G P I § V A I D A S 253
CACATGAGCTTCCAGCTTTACAGGACTGGGGTATACCACGACTGGTTCTGTAGCCAGACC 840
H M S F Q L Y R TG V Y HDWF C S QT 273
AAGTTGGACCATGGTGTATTGGCTGTAGGCTACGGTACTGAGGACTCAAAGGACTACTGG 900
K L D Eﬂ G VL AV GY G T E D S K D Y W 293
CTGGTTAAGAACAGTTGGGGTGAGAGCTGGGGACAGAAGGGATACATCCAGATGTCCAGG 960
s W G E S W G Q K G Y I Q M S R 313
AATCGCCGTAACAACTGTGGTATTGCTACATCCGCCAGCTATCCCACTGTGTAAAATGGA 1020
330

CTTCTTCATCTAATGAA CTCTTTTATGATTTATTGAATTATTTTTGTATCGAAC 1080
1094

TAAAAAATAAAAAA

512 poCL2 cDNA 42731 S il i) 28 SR 757

fi S IRLA T RIZE R 5 ZIEUER IR LA AR5 EXGRXGF/WXNXGIXN® R GTXNX FX D™ AT 5 AR AL AT 28 (Asn™) UL
R BRI A DA SR 2 5 IRSFIALAT A (Cys™, His™ 1 Asn™) IR 7 HERR H 5 6 IRIIZSE S 10705 (Leu'™, Met'™, Ala™, Leu™, Gly™™
FISer™) LIRUTF RIZbR 5 1R300 T LU SRR s SURIY poly A RS 5 AATAAA FHOTHERRH .
Fig. 2 Full cDNA sequence and predicted amino acid sequence of poCL2 gene
The signal peptide is underlined. The cathepsin L signature sequences EX,RXF/WX,NX,IX N and G7*X,NX,FX,D¥ are shown in shadow. The

potential N-glycosylation site (Asn”)is bold. The vertical arrow indicates putative cleavage site for prodomain. The conserved catalytic triad residues (Cys13 s

His?” and Asn>) are bold, boxed. The conserved substrate binding sites (Leulgz,

8

Met'™, Ala™, Leu®™”, Gly278 and Ser’™) are double underlined. The

asterisk marks the stop codon at the end of the open reading frame. The classical polyadenylation signal is boxed.
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24 [ERES

FIH] GenBank Hitdf ¢ , 28 BLAST Fl MatGat 454443
BT B, poCL2 T (1) S LR 1y 1| 5 Hoph A 41 21
ARG L 2R 5 HA 5 e A AR AU A ] e, A
IMEAE 61.5% ~ 73.9% Z |11, [RIEETE 44.4% ~ 59.8%
2 1], N2 1 AT AR HY poCIL2 T 11 4 KL 2 7 41) 5 FY
52 8l FLANTE XS BT (Litopenaeus vannamei) BAR{LLPE
(73.9%) FEJEYE (59.8%) #be i o

%54 BLAST HISMART 434745 5 , { ] Clustal W
AT B poCL2 T 114 2 6 1R T 41) -5 i e ok 2 2 iR
750 E 2 WTRf A N L 2L I LL (PO7711), FRZH 2

ML (07154) 442V g S (P25326) FIXG 4
ZUE NG L (P09648) #E4T HoX #1434, 75 31 poCL2 24
LR Y 51 10 AR S ol ek Py BT S04 A 7 Asp' ™ A
Leu' " $RILZ (8], DIEINL 8 ST HIBRECANE 3 iR .

K H] Clustal W HIMEGA 3.0%K 14, LA AR 137 #H 1%
PANE RGN (K 4), NRGR FATLE T
HE Sh 4 RN JGHAE Sl 1 2 4R AT L 20391 3R B K
S AETCHEHES Y IX — 3 Bl W e sh ) Ak S
YRR 30900 3 0 SR B — /N3, A i Bk Bk DL 2R
H L2 5IR KR (Radix peregra) 4H2VHE H B LR %,
— 3,

F1 poCL2EEBF I SHMEMMFHEAROELNIERF JIERFRES T

Tab.1 Homology analysis of poCL2 amino acid sequence with other known cathepsin L amino acid sequences

kb TS FRALTE /9% [ I 19% ILIREH
Species Accession number Similarity Identity Amino acids
BIHEREEDD poCL2 ADC52431 100 100 330
FLANEESTUR Litopenaeus vannameiCL CAA68066 73.9 59.8 328
R Lates calcariferCL ABV59078 72.7 54.3 337
JIEFHREF Metapenaeus ensisCL, AAM96000 72.4 59.6 322
FKG Sitophilus zeamaisCL BAA24442 72.2 56.6 338
= Equus caballusCL XP_001494409 722 55.8 334
W Sarcophaga peregrinaClL. 26636 72.0 55.7 339
KPGHEIFEBE Atlantic halibutCL, ABJ99858 72.0 55.2 336
X M Artapenaeus franciscanaCl, AAV63977 71.9 52.8 338
WRIKWE Radix peregraCL ABK90856 71.8 573 324
BELhff Danio rerioCL1 CAN88536 71.8 54.7 337
B KBERL Aedes aegyptiCL, XP_001655999 71.7 56.8 339
Bl Rattus norvegicusCL1 P07154 71.6 54.9 334
JEWITREE  Xenopus tropicalisCL2 CAJ83143 71.3 53.7 335
N Homo sapiensCL1 NP_001903 71.2 55.1 333
FeHEIEE Xenopus laevisCL AAH60335 71.0 54.0 335
4= Bos taurusCL2 NP_776457 71.0 55.9 334
AW Delia radicumCL AAL16954 70.6 53.8 337
i Salmo salarClL1 NP_001140018 70.4 54.3 338
W% Stichopus japonicusCL ABW98676 70.2 56.5 332
PR Gl Drosophila melanogasterCL NP_725347 69.2 52.3 341
WEHH Strongylocentrotus purpuratusCl, XP_783218 68.9 53.7 334
%4 Bombyx moriCL NP_001037464 68.6 532 341
X Gallus gallusCL XP_418273 65.5 46.8 336
WEEFEE YR Nephrops norvegicusCL CAA56914 64.8 51.2 324
LI KR Pandalus borealisCL BAC65418 64.5 48.9 318
BRI Taeniopygia guttataCL, XP_002194340 61.5 44.4 330
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Fig. 4  Phylogenetic tree of the poCL2 amino acid sequence in different groups by program Clustal W and MEG A3.0

The cathepsin L. amino acid sequences used in this analysis are listed in Table 1.
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Fig. 7 Expression level of the poCL2 mRNA in digestive gland after LPS stimulation
“+” represents P<0.035, “**” represents P<0.01.
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Molecular characterization and expression analysis of cathepsin L2
cysteine protease from pearl oyster Pinctada fucata

MA Jianjun'?, ZHANG Dianchang’, CUT Shuge'*, JIANG Jingjing”*, PU Hanlin', JIANG Shigui’

(1. School of Life Science and Technology, Jinan University , Guangzhou 510632, China; 2. Division of Aquaculture and Biotechnology,
South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, Chinaj; 3. School of Fisheries
and Life Science, Shanghai Ocean University, Shanghai 200090, China)

Abstract: Pearl oyster Pinctada fucata is the most popular farming shellfish for seawater pearl production in
Guangdong, Guangxi and Hainan province of China. In recent years, as other marine animals, higher frequencies of
disease epidemics and the emergence of new diseases have been reported in artificial cultivation of Pearl oyster. Many
researchers considered the reasons for high mortality were ocean pollution, disease outbreaks and stock degeneration.
In order to control disease and enhance the yields and quality of seawater pearl, it is necessary to further research
the innate immune mechanisms of pearl oyster. Cathepsin L is a member of cysteine protease family and involved in
various biological functions, which is distributed widely in living organisms. In this study, we identified one cDNA
encoding a cathepsin L cysteine proteases from EST library of pearl oyster Pinctada fucata (designated as poCL2).
The poCL2 ¢cDNA was 1 094 bp long and consisted of a 5" —untranslated region (UTR) of 21 bp, a 3’ =UTR of 80 bp
with a polyadenylation signal (AATAAA ), and an open reading frame (ORF) of 993 bp encoding a polypeptide of 330
amino acids, which contained a typical signal peptide sequence (Met'=Ala'®), a prodomain (Arg'’-Asp'”), and a
mature domain (Leu'"*~Val™) . The preprocathepsin contained a potential N-glycosylation site (Asn’"), six substrate
binding sites (Leu'™, Met'™®, Ala®, Leu®”, Glym, and Ser’™), three catalytic sites (Cysm, His””®, and Asn™®).
The conserved E¥X,;RX; WX, NX,IX;N®' motif is discovered in the prodomain which may be play important function
in the inhibition of proteolytic activity. The G™X,NX,YX,D¥, which may be related to pH-dependent intramolecular
processing, is also found in the prodomain of the poCL2. Position of prodomain cleavage site and conserved cysteine
residues are based on the N-terminal sequence information from HumanCL1 ( Homo sapiens, PO7711), RatCL1
(Rattus norvegicus, P07154 ), BovineCS (Bos taurus, P25326), and ChickenCL ( Gallus gallus, P09648 ), and the
prodomain cleavage site was between Asp'” and Leu''*.The number of N-glycosylation site is not conserved, there
is one, two and three potential N-glycosylation sites in Ictalurus punctatus, Toxoplasma gondiis and Trypanosoma
carassii cathepsin L, respectively, which revealed that the intracellular transport mechanism of cathepsin L proteases
is different in living organisms. Homology analysis of poCL2 by MatGAT software revealed that the poCL2 shared
61.5-73.9% similarity and 44.4-59.8% identity to other known cathepsin L sequences. The phylogenetic tree showed
that the poCL2 clustered with the invertebrate cathepsin L cysteine proteases and was closely related to Radix peregra
cathepsin L, and a clear clade division was observed between vertebrates and invertebrates cathepsin L proteins.
The previous study demonstrated that the expression pattern of cathepsin L was different in different species and
exhibited specificity for some tissues in different species. The mRNA expression of the poCL2 in normal group could
be detected in digestive gland, gonad, haemocytes, gills, mantle, adduct muscle and intestines, and with the higher
level in mantle, the results indicated that the expression pattern of cathepsin L gene in various tissues was somewhat
different, and had diverse functions. The digestive gland of mollusk was thought to be an important immune organ,
which could secrete various enzymes to hydrolyze microorganisms and involve in digestive and defense functions. So
we selected the digestive gland to research the temporal expression pattern of poCL2 after Vibrio alginolyticus and
LPS challenge. The results showed that the expression level of the poCL2 was up-regulated in digestive gland not
only in V. alginolyticus group but also in LPS group, and the highest expression was observed at 8 h after stimulation
and was 1.73-fold, 1.25—fold higher than the control group, respectively. These results suggested that the poCL2 was
involved in the innate immune response of pearl oyster and might play an important function in immune regulation.
[Journal of Fishery Sciences of China,2010,17(4): 701-712]
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