HRIRE REPORTS

A1 [E BA 3F 4T caspase EE R T ESRIEHHh

KEE, 2B, KR!, HEn

(1. hEP2ERE WETRR, LR F5 266071;2. FEREEE AR, L3 100049)

RE: AAAMRATRFARSBRBELRGIAATTNER, HshW LTI P REMK IS £
HUER. ATHRERATETALDIDESREALEHRINGHER, EF AR RAEBEREKST
T & [ %A %t ¥F (Fenneropenaeus chinensis) caspase % B (FcCasp)#) cDNA & 5, H 4547 T i A B A xtdrF
% 3| & 84744 # & (white spot syndrome virus, B #kF WSSV)AI 35 9 RE T, £ X249, LR
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£.(190-194 RAEB), *EAM T WSSV 49 % B 92 4F FeCasp &5 R A #AT M, £ 5 AotiE SR LR
BEHE AR, £ real-time PCR AR K M, WSSV #|# 3 h B, siFAFMAE FcCasp YA AZ R B H 44 LA,

H9A FcCasp ¥ RIL L WSSV Bk B inin %, 5 FcCasp AB 5 mM M A £,

KRi7: + E A st HF(Fenneropenaeus chinensis); % B M, Caspase; WSSV K&, M & & PCR 24f

R EH3S: Q789

xR E AT R LR MR TRk
MmARZ—, EPEK=FELFSEXEREN
Hfz, 1988~1992 4, PEFHXIFME=E—HR
R 20 7t £A, SHEFANFELEN 13, B
HRE N, HTREFHRER, 8HHE 1993 FELK
FFinR AR WSSV SREMER, P EREIFY
PRy 1992 469 20 J7 t I E 1993~1994 £/ 5 FT~6
Tt BWIFFEVHEBERT EXEE, B4,
i R BR BRI 3 B 1A 7 B R XS X HF WSSV R
EWREE . BFFE X UR X FURS R S B S PR, AT
VLR A ot A7 3T AR R E B s R EE N HEIR
2,

1972 4F, Kerr ZPHR HH A TS 4R
T, X4 T- (programmed cell death, &
X PCD), REHREYREVERERE . HFHFE
BREN— M EEMNEEIEY ARAT-EhERE
WH, HEBELH> FHIAEREZFWRITL AR
(Caenorhabditis elegans) 33| , 1992 4E, Cer-
retti FPRAMIANWHAABEN R-1p HH
(leukin 1-converting enzyme, fii#% ICE)5HAhE &
FEALS M EEIILTFRAREY, H5EWEBHFE
HPRFAHMA TR CED3 ERABRENE
Bk, X518 T AT XAE A 820 E T 61E
M ZR . B 1996 X1k, AIBLERT 10
4~ ICE/CED-3 WRIWEYST, A Ypikf Flix fhpLbA
MERT EEMARABEAR, ENREEHME

XEkERIAE: A

X E4S: 1000-3096(2010)12-0001-07

I R O NS, R RHYIE Asp BAYAK
&, FTUATHRES —48 N caspasel®, 2000 4,
Sperandic FPEZH—ME5HRAT-ASLARRTAR
ZRCEFRAERARAGTRTHES, KA
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ARERMARESARSERABFETHFR, e
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EBR, M-S RIEMHRKE caspase 4 F ) Prodomain &
EMXTF 100 MEER . K Prodomain A FH
BEIhEEE, I caspase 4 4 H il (caspase re-
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25 caspase 43T Z [BI M EAE A . caspase BE IR
{ELA caspase 4T RY VL 40 M8 A 121, T 4 A9
Prodomain FIZNBEWTRER M A caspase HIIELIY,
caspase ZE K& FH&H QACXG AKBFEFHFII(X
f£3% R, Q)o AT caspase BEEH, K/NEEMFE
VR ®E, ™ N-%GATEK 8 R RS8R, XEX 5
caspase FK IR & B EE IR

fEZ Lih EBXT IR A B X &, FIHFIR = &
FI 72 3K18 T o B B X} §F FcCasp 2 5 /) cDNA ¥ 51,
FIF real time PCR A% T WSSV JFIBE X 4F fF B it
FRERREITANE, MLENTT HEE SR
REHRRXRR, ABRARG T BITIFRY SER MR
B T H AR,

1 5 %
1.1 RBHH
111 Rz

R E XTI (EE 14.5 cmt 0.6 cm)TH S
BT, SRAEKEATRSESR 10 d, FH
BN E SRR IR B R AT AR, JF58
H. . HE7. KESET. BE448, REE RNA
T cDNA &R

1.1.2 KRFATIY

CAS3-dF
(5'-ATGAGCRRCGCCGDYGAYKCAGCGAG-3')
CAS3-dR
(5'-TYAGAAGTAAATYTCACGRAGSAGYGT-3')
RT-CASF
(5'-CTAACCGCAAAGGAATCCAA-3')
RT-CASR

(5'-CTGCCACATCCCTGCTGACT-3')

18S-F
(5'-GCCTGAGAAACGGCTACCACATC-3")
18S-R
(5'-GTAGTAGCGACGGGCGGTGTGT-3')

R, #5+HH RARA. G), Y AE(T. C),D

RFEFG. A, T),KRFEG. T), SHRFEC. G)
1.2 WSSV & x5

WSSV AARBMBEMH & ENT: HF-80C
PRAF R B WSSV B o B B XTHFZH 4R 10 (R E K =
BeEHRSKEHRAFTEREBEY), & 1:1
(WIWMLLBIMAE 2.4%ELME PBS, EKBF4
¥ 10s, SJF WA 3800g, 4 CE.L 15 min, JLIEM
ARMARRM PBS, #H EARFESEMELHK, 3 K
R LEEH, MABEHEE 30%%KE; F 31 000g,

4 CHE.LS50min, F L, FIEAH25 mLAHEEKE
%, £H.

ERERMIFE TR, RABE W ESE#*7T
WSSV YLl , Bl WSSV B M XTI &S 1 15 %
THS, 8 RIFES 20 uL. BRELRMXTBAE, &
B XTHF ST 20 uL X # PBS B REESS 0.3,
5. 12, 24, 48, 72h SrFHIEF 8 BB, M| BT R
AR, BT & RNA B

FA 7 51 28 A3 55 — 35 B R AL B M R 2,
MAZEBEMTIER ., 8 BXEFH MK ERA—E,
4°C, 800 g B5.0> 10 min, YEM M AAMA T & RNA
RIREL, [Fat, BEHRAEFIFHLHER, BHEPE
7, TR RNA #EL

1.3 RNA ## 3 Fe cDNA 4%

F A Unizol i3 & ( L8 18 £ &) R EUE RNA,
FEZRERAREAS. AR EITX RNA i#
TERRN, RI5H#H1T MOPS HAESIGR Bk, #
A RNA MR E, -S0CRAFEH. AlfTRERZ
Ai, {5 RQ1 RNase-Free DNase(Promega, USA)%
R B RNA $2R 8 W EH 4 DNA, cDNA & & R
TF: 7 25 L RN ERPIMA 2 pg B RNA,
IXMMLV 2 b #, 0.5 mmol/L dNTP, 0.4 mmol/L
oligo-dT(F A RKKEHLE47), 20 units RNase I3
(Promega)fl 200 units MMLV S #% 5% 8§ (Promega),
ATt E R B &R cDNA, H oligo-dT #H17
R#5%; ATEEZLERSITH cDNA, FBEVLS
WA RIEHT R
1.4 caspase X B cDNA(FcCasp)h &) 1%

% NCBI L E 2 /A KIER S caspase FIEHMR
FE %] : &K & (Bombyx mori) (BAF74126) . ¥E B
(Anopheles gambiae) (XP_308993) ., £ i B X} &F
(Fenneropenaeus merguiensis) (AY839873.1). FLIE
Xt ¥R (Litopenaeus vannamei) (EU421939.1), H Z<F& X
YR (Marsupenaeus japonicus) (EF079670.1)F1 5% X
WR(Penaeus monodon) (DQ846887.1), #it i3 %
CAS3-dF 1 CAS3-dR, LI EEAXTEFIM 4 cDNA
R, P E AR caspase HE K B, PCR R
JBE &4 59 94°CAEME 4 min; 94°CAEME 30 5, 62°CiBk
30 s, 72°CHE# 1.5 min, 3£ 35 HMERF; 72°CHAH 10
min, ¥ 3} BT pMDI19-T Bk (KEEEYA
g, EHFNELB KBHITE TOP10 Bk, PEE
k&% PCR BiEfF#TIAF
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15 A EFIH

¥ 0 FF 3K 18 89 FF 5 A | http://www.ncbi.nlm.
nih.gov M5 E# BLAST T EBFTHIEEREF5]
R R R R A ZE R A 8. 2K IF5) ORF 247
% Bioedit {317, EHWMETE GenBank H1 5
FcCasp Hi Bl B H At 7 B9 caspase FF 51, KA Clustal
W R G#1T BT X 207, FREE cDNA F3#
SHEEMFHIFA hitp://www.expasy.ch W54t
B & B & 4 f1F 51 4> B T A (Proteomics and se-
quence analysis tools)#E1T4r#7; F ProtParam {4
HITEARREEYBEES R,

1.6 FcCasp #R&5H

F)H real-time PCR A& = & 87 X &F FF B Ak
FcCasp ZEHE ST WSSV A [F B ] J& 5 %K I R R E
b BRIZIS4H A X BB 4H UK W] B ) S BURE AR A7 B4 BT AR
BERE S, HRTIR T4 BIREUE RNA FHREFR
cDNA FHFER PCR Kil, fIf§ RT-CASF/RT-
CASR #HTHFRERM, PR BEKR/NR 129p,
Rt H R EBXTEF 18S rRNA fERSERHEA, B
18S-F/18S-R A5 |¥*ty 1% 7™ 136bp 9 PCR =¥,
real-time PCR KM #E Eppendorf /A& Mastercycler
ep realplex 4S PCR {¥ _Ei#4F, R Fd Blend Tag-Plus-
PCR X Bi tk & (TOYOBO), Fr A #: % % SYBR
Green, 5 B}E) & A9 cDNA B S Pi4H PCR, —4H
FWPREE 18S rRNA, H—4H N BMEHE FcCasp,
BHRMBET 3 KESE, 18S rRNA ZH KRB &4
H: 94 CZEHE 2 min, 1 MEF; 94 CEH 15 s, 55
CiBk 20s, 72 CHEfH 20 s, 40 NMEIF , FcCasp HH
BB 214 : 94 CAEM 2 min, 1 MEF; 94 T
#: 155, 59.1 CiB:k 20s, 72 CIHEM 20 s, 40 MEFHF
B AL BER A 2-AACt FEEM),

2 £X

2.1 ¥ E AT FeCasp 434 cDNA ki &
8 L

i3 PCR 33 K18 T 954bp K cDNA H B, £
it NCBI ¥ FE BlastX H.3F (& 1), RIE 5 caspase
FEEREERBHOFRIEY, % -DNAHB3ITIE
HE® ., FcCasp EHRYTIM 53 F & % 35592.8Da, Hif
SRR 537, @ IIREIR S H7 £ BL FeCasp R HY
EEBFIPEAR 14 caspase FIEHEA QACRG
HEKRTFRFIGENITE 190-194 1 EEMB), P20 KT

HENMAE 67-196 M AR, P10 PEREME
218-317 fIHEE .

2.2 FcCasp 8RS H

3% A real-time PCR 7 #4347 FcCasp 7 H A R 4H
AP MREFELE 2)o WNE 2 HATLIFH FeCasp
ASARPYERE, HhE@ BRHEFEHARASPR
BER; ZNAR KEREMFERESESASRR
FEES; ENAPREIKEES.

23 P EUAIF FeCasp 5 R H b
BFF caspase #1LAX

EH X T 3k B ARIYIFHT 26 4~ caspase HIE,
EBFH], FIH MEGA4.1 345X caspase #H4T
THFRG#4T, EHEREREMBYERM BB
FTPEBAIER FcCasp M4r3EIH/E AR FcCasp Fll
H APk caspase Z [ ML X R, ZRME 3R,
HE 3TN, REHUER AT G: FEY
(M) caspase SEF S VI(BER R | BHELHHE
;YN B TFANARIMER, XRERTAREY
M caspase HIFHILER . FIAEXTFA. B, JEHITUE
(Xenopes laevis)¥13% 5y i (Danio rerio)l] caspase ZR
EH N —5 3K . T+ E X EFE FcCasp Ul 5E
¥ (Anopheles gambiae). RW(Drosophila Virilis). F.
Y xturF, AR AR 3 & (insect-type) ) caspase
HFEREFHUEMB I -2, IMFXENES
2# i T H S Y caspase 4.

2.4 EH WSSV B FcCasp 4 F B #AstsF
FFR B 6945 T RX

WSSV BHL S, H E B X AR FF Ak 5 FeCasp BY
RATEAIE 4 FiR FEESE 12 h, XTHFFFBRAE
FcCasp BB FiARA, HEBREMBEEHE, MAE
WS/ 48 h, FFEEAES FcCasp HIFRBAE B TRE,
HETF 0 h WRER; 7EESE 72 h, FcCasp HIERE

KEIRE RIS EIRKF
3 Wk

% % caspase WEETE . REACEEFZYR
FEBPE, #RNEARET - MRENRTE
HEEHEHE, FETREEH caspase 1, BHE
caspase DAENEHREGE, PN ELENEAKSR

s, BEALTF caspase AR N-IRFTKRI R I B 2
] B RE AR BUK X BR N-SRATAK, SRFAER/NDNE
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1 ATG AGC GAC GOC GGT GAT TCA GOG CAA GCC GAA GCC CAG COG AAT 45
1 MM S D 4 6 D S A-Q 4 E 4 Q@ P N I5
46  GAC GGG CTC GAT GAC GGG AAC CAA AGC TTG GAC AAC ACG ACG GAG 90
% D 6 L D D G N @ § L D N T T E 30
91  AAC ACG GAC GOG GAG GOG GAG GAA GTT GCG AGG AAC GGT TCT GGG 135
3. N T D A E 4 EE YV & R NG S ¢ 4
136 GGG OGT TCT ACC GCA TAC ACG GAG GTG GAC AGA CTC AGT GAA CGT 180
46 6 R S T A Y TE VY DRIL S E KR 6
181  TAC CCA ATG AAC CAT OGG CCT CGG GGC CTT GCT CIC ATC TTC GCT 225
66 Y P M N H R P _R G L A L I F & 75
226  OGT TOC GAG TTC GAT AAT CAA AGT CTC AAC CCG OGA OOC TG6T GCC 270
% R S E F D N @ S L N P R P C A 9
271 GOC CAC GAC GCC GAG ATC GOG AGA GOC GOC TIC CAG GCC CTC GAC 315
99 A H D A E I A R & A F Q@ A L D 105
316 TTC CAG CCT GAA ATG TIC TAC GAC CTC ACG AGG GAC GAG CIC TTG 360
6 F @ P E M F Y D L T R D E L L 12
361 GGG AAG CTG CAG GCA GTT TCT GAG CGC GAC CAC AGC AGC TGC GAC 405
200 ¢ K L Q A& ¥ S E R D H S S € D 135
406 GOC CTT GTIC ATA GTG TIC ATG AGC CAC GGT GAG CTA AAC GTT AAT 450
36 A4 L V I Vv F M S H GG E L N ¥ N 150
451 AAG AAT GAA GAA TCC TTG TGG GCC AAA GAC GGC AAG ATT ACT ACC 495
15 E_N E E S L ® A EKE D 6 E I T T 165
496 GAG CAA CTG TGG AAA AAC TTC ACG GCT GAA OGG TGT GCA ACT CTA 540
66 E _Q L W K N F T A E R C A T L 180
541  GCT GGC AAA CCT AAG CTG TAC CIC ATT CAG GCA TGC AGG GGC TCC 585
81 A G K P E L Y L 1/@ A C R G|ls 1%
586  GAC GTG GAT AAG GGC GTG AAA ATG TCT CAG GCA GTG CGT GGC ATA 630
% D v D K 6 ¥V K M § @ A ¥V R 6 I 210
631 00G GTT CAG ACG GAC AGC GTT AAG GAC TAC GTC ATT CCC AAC CAA 675
20 P VYV @ T D sS|[v E D Y V¥V I P N @ 225
676  GCT GAT CAG CTT ATT ATG TGG GCT TCC TAC CCT GGC CAT GTG GCT 720
26 |A D @ L I M W A 5 Y P ¢ H VvV A]| 240
721 TAC AGG ACT AAC OGC AAA GGA ATC CAA GGA AGT GTC TTC ATC CAC 765
241 [y R T X R K ¢ I @ 6 § VvV F I H| 255
766  TAC CTG GCC GAA AAC CTC AAG AAT TTT GAC AGA ACT TCT COG CGA 810
2% |y L A E N L E N F D R T S P R| 2710
811 CGA AGT CTG TTT TCC ATT CIT CIC A4A GTC AGC AGG GAT GTG GCA 855
om R s L F 5 I L L K V S R D V Al 28
856  GTT CIC TAC GAA ACC GAT ATG OCT TGT GAA GAC AAG TAT CAC CAA 900
2% |y L Y E T D ¥ P C E D E ¥ H Q| 300
901  AAG AAA CAA GTT OCT TCC ATT ATG TCG ACA CTG CTT OGT GAA ATT 945
3 |[K K @ V P § I ¥ 8 T L L R E I| 315
946 TAC TTC TAA 954

1 PEBAXEF FcCasp ZHBRMHE S HEBRITF
Fig. 1 ¢DNA and deduced amino acid sequences of FcCasp of Fenneropenaeus chinensis
QACRG T EKRSEFFI K Aotz ih; P20 KT BRIBLRN; P10 MERFOIRS

QACRG conserved sequence is marked with gray O; P20 large subunit is marked with the horizontal line; P10 small subunit is marked with O
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Fig. 2 Tissue distributions of FcCasp in Fenneropenaeus
chinensis
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yefE15 2| A9 caspase cDNA [ ORF ., EHW#ES T
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100

. AR A UIE S . HES R R R
N-35i B AR 55 56 A1 A9 B 408 B ST A Y, A4
SR T B 3R A A B 53 4 B 45 B Y caspase 5 H A F 5%
KW caspase HA = BEA LI,

Z Y MIARE T2 A AR TR T BR A2 R A Bk
AEMHM, R3hY & E o 8RR LR i 5
KA BRI, HORR A 40 MR T Rk
EAMIFE TR EBELH . AT E LB real-time
PCR W77, K3 FcCasp HH 12 A e X T 4R 4H 4R
o AR AN . AFEEAE . PR WERE . LT %,
BH K ZEE RO

caspase 2 [ B S I E 4 MU R o AR R A HEAR
H, ENEZIFES, FHRZEMABEAT, &1
R T R P BT E, SR R E R
FR W 7K A, DT {8 40 i SR s — R 3 4H B A T
HIRME . V2 A real-time PCR 25X 45 %
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Fig. 3 Phylogenetic analysis on the amino acid sequence of FcCasp and caspase family members of other species
@ denotes the species in this study
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Fig. 4 Profile of FcCasp expression in the hepatopancreas
of shrimps challenged with WSSV
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Abstract: Apoptosis eliminates unwanted cells, from an organism including damaged and virus-infected cells, be-
ing a fundamental cellular process that plays a critical role in normal development and tissue homeostasis. Here we
studied a caspase homolog from Chinese shrimp Fenneropenaeus chinensis, designated FcCasp. An open reading
frame of 954 nucleotides encoding 317 amino acids (aa) contained a conserved motif, QACRG, of known cas-
pases-3, and was located at aa 190-194. FcCasp expressions were measured in normal shrimp and in shrimp in-
fected by white spot syndrome virus (WSSV) at five time-points post-injection (p.i.) with real-time PCR, revealng
different expression profiles of FcCasp gene in hepatopancreas of shrimps after they were challenged by WSSV,
The transcription of FcCasp in hepatopancreas showed up-regulation 12 h post-challenge, indicating the expression
of FcCasp was closely related to WSSV challenge. Therefore, FcCasp might be involved in the apoptosis.
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