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(1. b K E GO0 v AR R B BRI A A 7T b0, R 2013065 2. Fif g7 0K 22 /K=o it 92 Y i 5 0 FH 240 A 3 7 0

e, i 201306; 3. RTIAERNA S TRE) ARG SLIRE, ) 511458)

WE: Nt —5 T Y T K N R caspase-31EHFEE VLR R 520G UL (Mytilus coruscus)8 759 FI1E L, 1F
ST RACER R 7L T —NE 5% W caspase-33E R HIcDNA 2K, 061 1% 5 R TE 4l AR 2 A B4 A
AT THESE . R 7 A NG L TR 7 SRR 73 A i 7, 2% 2 (R 4w A 1) 2 1 T B BB () caspase P20FAP 1045 14
B, RO IR R BRIEYE AL QACXGHIKIR ST P HI R AL T RAE . RS fb o 45 R B iz B N 5 T a HESh
YJCaspase-3 K 1E—jiL, I -5 1 HHIEENG U (Mytilus galloprovincialis)caspase 3/7-4A V& 5, R Hay 28
McCaspase 3-4. Bf)5, i 2R 5 6 E B PCRE; AN 1238 K15 1l VUAS [ 4127 K 4y A AR 25 A [R] B[R] i 1 3R I8
KPBEAT T 0T SR BIR, McCaspase 3-47E AN ERFER T IR IEEEZH S T HMHAL., 'FLRER
7SR A2 AR 1205, McCaspase 3-4WFRIEKFHILE 2 F I, HAERIB24h 5 X B f i, 0% 34 R m]
R4 RS R HIUREIER . FIFAIRNATIHE ARG IR 54 MMcCaspase 3-43:FRIKFME R ER, § L
R ZNT IR 4 RS 115 SR T 38 T B, RIZ BRI R B 7 G DRSS I b R EEAEH . s

A7 BT B B A T SR TE M DL B 2 R K AR R DUSRAR S 1 73 T WL

KHEEIA): QBRI T, Caspase-3; HZRIE; 4R,

FEDES: Q3441 SCRRARIRED: A

1 i 7 T (Apoptosis) e ™ 4 4 il 75 B PR 7™ 4% 452
il ™ AL P A T 7 U (Programmed cell death,
PCD), fEFI KA MRS 48 BRI 5 4 R
LAk a e kA EEERT . g
To RS T — RV ME S AR, Wgh B iR
WA Gtk 45 ATE T /M (Apoptosome) T HY
PSS, M T 3 T e A R R AR R AR
WA T Xl . BT LFE SR A D RE 32 40 5 ik
(1) 24 s A e 375 A PR AR A, AT 3 SRR TBCAN [ 1)
RMT-EA, (R E AR — 2 5] R4
B F e (Cyt o), Cyt c 5T & A B EGE 7
(Apaf-1)45 & J5 vl L& caspase-9, 3t 1M K fidt i 14
caspase-3 35 AR T SMIE R AR I t At
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FR i G AL AN [F] ) Caspase 73 TSR 58 1 o

R AR B H B (Caspase) 28 ik /& 41 A I
THIZ O 0T TERASIYH, caspase Kk 2 /D17
TE2RIIAN L, Hh— R F 85 5 PO N, T 75
— RN 5apET"" ", 25T Fcas-
pase A 73 Nt fficaspase (Initiator caspase)FlI &KW
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gh i3 DED B caspase ] 55 45 #43 CARD, H A #i 45
EBIETAE S EEIFEOE RN caspasef T g
Ja & B ficaspase-3+ 6817, H — NG HT 4514
1, Retl A i caspase/K AR IS, 28 5 8 it V) F# AN [H]
A 7 REIRE TS, F, Pheaspase-3A4
REMI RN caspaseEJ T-id FEHE 2] T B A AT
HIVEH .

G0 TR T 2k stk A O, R ok
M S AE IS . R RN B B AR A d FE
R T AT ik A A R
Mg 77 3, AR T AENUA R B . AR ATE
FRIE AR R AR TR AT E AR T sha ik
— gk g T AR i 2 A AR A, SRS TER
B e WlE g e g O AT R, LSS M A
ThEe™ . SR B A R I R R, caspase-3/t &
THIERE T R IR AR R R &R . HlanfEdE
T (Xenopus laevis)[lo’ H]\ KA (Bombyx mori)[lz]\
BEIUE WY (Ciona intestinalis)' ™ " F1 2 i S48 (Dro-
sophila melanogaster)' ", BRI T A T2 5
W H LGRS B e dE . EIR AR AR
Py IR SR B, AR T AT R AR ARSI R R
HEIGMRZ RN ERERZ T K. ok, BAR
H BT O ik 3E S 48 I 1 K caspase kR AT
e 2 St 4R Crassostrea angulata)m] . K
4+ (Crassostrea gigas)' F S (Meretrix meretrix)”
SEWETE DI RS T RS, (B T T M caspase & [A]
g DUERAR S 2 (A 2k R AT R A2 /b

JEFENG DI(M. coruscus) A T3 B B g AR
M, T EAERFE.. WIREESERAK
PR S A, BT RN B R DS TR e Y B
IR, Pl R AT R E R, B SRS AR
SEAREE R ETE Y . DRY H, LY
HORIAR 502y H S8 2 B 35 R A= 3% 1R FE A4 R B D
PANEY B . FEIR 4 i, JEFeE D& FHE T4
TERIH AT I AR R B e DL, (R, HR A5
) AR ZS AR JE ST DA A i F2 HR A G B A T,
E TR IR E ML T IR AR R
SRAE—RIESMAER ERARLL, et EBH IR
1o BRRFEA AR, AR TR S
IR LR A ST TS B 338 ENTI AT 2 B A,
DR LG 0 08 O B 22 i iR dE — 25 T fif caspase-3
KMHAF T B4EM ) T AEs DRI R T A

1 RS

1.1 SEIGAFR)
JE FEME DL A DL TV 2 0 B Mg AT 5 B

R, oRIE R e % S, A R B 287K (1.2 pm
LAE G A 4R ) 7E 10 LI SR Ak R 8 /K i 48
H BT IR LA, FRFEZKIRN21°C, 355 30%0, 1A 1H]4F
H W 5 K ¥ (Platymonas helgolandica) F1jt:
VL 25 8F 43 (Isochrysis zhanjiangensis). S5 1E 7
BT RAF IEMR . FERFFRE R G, 15 R L
WASANER .. Bl . 8. M. B,
B LA MR P 52 LSRR, T B A R4
S R R IAAE L

JEFNG TR 5 4h 122 Yang 25 i) 7 3%, i
LI N THRFE 77 RS . IR gl dure g 30
SN LAS AN/mL % FERE %, KIR18°C, #5771 [l #%
5x10" cells/mL % B LIV T S8 48, 4k T8
AU BRI RIS, BATFHIRNAT LR
1.2 SRNARHFCDNAZE—4#E K

FIRNAiso Plusitfll(TaKaRa, HA), 2 i} 8
PR EE 520G DA [F] 20 2R AN &)y AR 25 i BT L 1
M RNA, Fl| I Nanodrop 2000 i & 73 % % it
(Thermo Scientific, 3% [E )X HEEUFIRNAZEA T FE FI
JoT AT, 30 T B R B FL VKON RN AT B A7 A
. FHSMARTer™ RACE 5'/3' Kitifj¥] £ (Clontech,
HZA), Z /U4 i — 5 cDNAM T /5 8:cDNA
2Ky fE. HPrimeScript™ RT reagent Kit with
gDNA Eraseriljfl| £ (TaKaRa, HA), Z /¥ 45 %
sk cDNAFH T fa g3 R R IE 4.
1.3 Caspase-3EE cDNAZ KT [E

BT AR % Tt DU s 40 S i cas-
pase-33ERIETS Fr By e it3' #15' RACEY ¥4 5913k 1),
FISMARTer™ RACE 5'/3' Kitik 71 & i {TRACEH"
B ey H B A Bod i DNA RGO & (4 T,
i) AU 5 iE B EpMD19-T# & (TaKaRa, H
AN NEZSHMDHS o2k T, i), K&
P e [ 07 8 I 1 H G T AREE A B AR TR R R B
$2, ZBLASTLCX 73 4T J5 1 /2 N Caspase-355 K]«
14 ERFEFISH

FIFIBLASTX 52 [£ 3K 13 ¥ caspase-3 cDNA%
KHEAT RIYEYE 43 HT; #FORF Finder (http:/www.ncbi.
nlm.nih.gov/gorf/gorf.html) 737 H 12 K FF 85 5k
HE(ORF) S 2 i 28 F 2 7 41 ; F1] FH ProtParam(https://
web.expasy.org/protparam/) Filll B ) & ()5 4L
4 51 ; M HHPROSITE (https://prosite.expasy.org/) il
I H ) E 5 S5 A48 383 Clustal Omegal(https:/www.
ebi.ac.uk/Tools/msa/clustalo/) X} H ) 2 FH i B & 3
WP 5 #E4T 2 X 70 )5, A A DNAmantf £ =
Eext 285 ST R b, B PhyML(http:/www.at-
gc-montpellier. fr/phyml/) 47T R Ge i1k 53 Hr (B KB
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*F 1 EXEMN Caspase-3EFE cDNA LK 5T EFIMRNARIA Y
WETR S 955

Tab. 1 Primers sequences used for cDNA cloning and M.
coruscus caspase-3 gene mRNA expression analysis

EIEZEA Fe3l JjEBeH

Prime name Sequence (5'—3") Usage
IS\?IC{%‘CSE"‘SG 34 CATCCTTACTGGCATCATTCA  SRACE
McCaspase 3-4- GTTGACACATGGTAATGAGGA 3RACE
3'RACE CAG
caspase 3-2- :
like-gPCR-F GGAACACTGCAAGAAAGTG qRT-PCR
caspase 3-2- :
like-gPCR-R AGGATGAGGCATCCACATC qRT-PCR
caspase 3-3- 3
like-qPCR-F CAAGGTGGTATGTTTGATGGC qRT-PCR
caspase 3-3- :
like-gPCR-R GCTGAGGTACGTTTCTGCAGT qRT-PCR
g’llfcclf_sgase 34 TCCTTGAAGTTTATTCCACG ~ qRT-PCR
McCaspase 3-4-
qPCR-R TGTCCAGGCTCAAATGTC qRT-PCR
EF-1a-RT-F CACCACGAGTCTCTCCCTGA qRT-PCR
EF-1a-RT-R  GCTGTCACCACAGACCATTCC qRT-PCR

9RVE, bootstrap 5 11810070
1.5 qRT-PCRZ#f

¥ B 706 NEF-1o/E NN S, 4 B THEF-
1o J% 55 W 345 W caspase-35: H 1) S 9% % 58 &
PCR (qRT-PCR)5|#)(# 1). F|HFastStart Essen-
tial DNA Green Masterifjfl| & (Roche, i 1), 2% 15
B AT A, X IR T DUAS [R) 40 4R AR A 4 BOR
[ 28 25 1) 1] () mRN AR IR 1 LR AT b AT 4
ZUFRIE 53 T BIRE 23 AV B ASE 5 A B (n=5),
HEAT AR 25 3 2 5 DR 3R 0 43 BT 1) N4 BT S 6 40
REAIAL S EG 2H 457200 HHR A4 HL(n=800), ik
AR BATIR AR EE . ¥caspase-33E HTE
AN TRVBE i R AR = B i N TMP 10,0551, 383 B
KI5 2 M I L 22 R, P<O.0STRR B ETEZE R
1.6 RNATHLLE

RNA-F# {8 H JsiRNA(Short interfering
RNA)F 5| H 7 35 /A 7] (GenePharma, i) 4% iR 3k
31 Caspase-3#E K cDNA K Wit H& i Caspase
3-4 siRNAF%1: 5-GGCAGAACGUAACACAAAUTT-
3, BHALEC KRN E > Bk F L
J7 2 52 DUHR £ 4 BUgEAT sIRN AL Je: R pi 4
HUH e A R R K IV K (AFSW) FR gk 47 738 3k,
SRJEHE200 R %) o il #% 2 R A 1 mL AFSW
(ZEXMMEH). &A1 mL AFSWLLZAEH 3 A
siRNA(NC siRNA: 5'-UUCUCCGAACGUGUCAC
GUTT-3', IPEXTHEZH) PA S 5 1 mL AFSWAHL.2 pg
Caspase 3-4 sSIRNA(SZE2H) 11,5 mLER B Tube & H
5% & Smin /&, EXZ) HL X sIRNATR A4 4 H4£0.4 cm
e 77 LA T £ H AR M (Bio-Rad, 3 [E), FIH

GenePulser Xcell(Bio-Rad)H % fLAX AT . ¥
FL % L O &l HORE i E SR N (R KR 10min, 485 %
£ 2 AFSW H48h 5 & 4h H, FEEUERNA, @it
qRT-PCRAS M H #3E Kl (caspase-3) Wi [ 150, Bt
HRNA T 5L 46 50 57 F 2 3E1T41K (n=800).
1.7 #HHRTHFESIR

%% Liang%"™ | FI ' LI} & (Epinephrine,
EPD) 534 TR . AR EEFR A A 20 mL
4 EPL(10 mol/L)[FIAFSW, 4R J54420 R HR 4 i
BEFHAPESEZEFEI6h, ALK FHEFEO0. 6h.
12h. 24h. 48h. 72hAH196h/5 %) St AR A 150, K
IINEPIHEAT AR A5 15 5 0 52 50 4H A 2 L6 HE,
A S 56 20 13 B BROST 1 9 KE 7F MLAE SN ~F 47 52 56
(n=180) RNAT-HLJG KLl &) AR 25 R s 46 v
53 )% B ICEPL SR N2 F X B (U N AFSWTT
g, B T A ), IMAEPIH TS E S
(IAE N BH 156 HE ZH (B4 re T AR L), E H
RIRNA T 5 8 L EPTi5 548 25 i 4 S B 1 Xt H
#H, caspase-3 RNAT-HLJGEP1I T A 25 A A SL 46
‘H. RNATIEEFE B, FHE U, AASIE SEL
2 H SR 20 K 4y HRU 2 ) TR T AN ST (1 B R I
H1(420 mL AFSW)3%3%24hJ5 (n=180), F| I EPIk
TR ES, 48hG A it GRS R, [N G it 4) 0
14d I IRAFIS 2R

2 R

2.1 [EFEMDcaspase-3 cDNAL K 7 [E X F5
V2K

MITRACE W AR RAT 1 — A58 W cas-
pase-35:[H [fIcDNAZ K, J7 511422 T GenBank (¥
KT MZ400485). AR 58 Bl Fr ) 42 R R 21 4
¥, B AENG Uk 34 34 caspase-3-like 5E (H %,
BlasttU 8 45 R o, 34D 43 5] 5 4 vp i i D
(Mytilus galloprovincialis)¥)Caspase 3/7-2+ Cas-
pase 3/7-3FCaspase 3/7-475 FEAAL, Hrb, AHF5T
JIT ve O JE D] 5 s P e DL Caspase 3/7-4AHAUE A
$1183.99%(Query Cover: 98%, Per Ident: 83.99%),
M HoAr % AMcCaspase 3-4. McCaspase 3-43E A
ffIcDNA% K H1269 bp, & — MK 9855 bpfIJF
JEU BEHE(ORF), 4fd284N 2 £ 12, 5361586 bpl
5'5 AE gAY X (UTR) 328 bp 3 i dEmig X . R
Yo & H R Fr 51 PN FL A 1 73 15 0932.599 kD, S5 L
511,
22 FEHIFcaspase-3E BRI L3

)5 52 TIMcCaspase 3-45 FH P H 58 A
(Homo sapiens)~ JEMNWE(Xenopus laevis). HBIE
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g (Drosophila melanogaster) " W4 EL(Cal-
lorhinchus milii)~ YE¥5E¥5(Ciona intestinalis) F1Hh
RIS UL(M. galloprovincialis)caspase-3 )2 )7
B 347 LL AR, 45 R W 7nMcCaspase 3-4-5 HAh 4 F4
caspase-3— £l = K 1) T 45 #4385 (Prodomain), {H F
HP20FIP10IX 5™ M 7 caspase t [ 45 #4)4, H A i
B Kjcaspase-3 85 H 7 45k . McCaspase 3-47F
P2045 K33 A S FAT VR0 - 3 A RS 1) 2 e IRV
PEAL 5 (KPKIFIFQCSRR), fH 2 5 2 B 43 B #Z L
F R AT SIQACXG(X AR QD) A HQC-
SRR. Rtk #r 45 R 27w, McCaspase 3-4 5 %6
5T BN ) caspase-3 1t HH RN UL (M. gallopro-
vincialis)[caspase 3/7& R /E—iL, 2R 5 Hcas-
pase 3/7-45F N—k, R LA FFEFE i cas-
pase 3/7-4(K 1),
2.3 McCaspase3-4EFEEEFRRNAFRILHE HH
RIKIESH

M QRT-PCRECAR 537 T McCaspase 3-4%E[H
TEE S DU DU R AR Rk L. 4R E
N, SR RTEA R H R 5 RIE, (HRIE KA
TEZER. H, fEAME A S b B Rk K 2
T HAR Z(P<0.05), fEAMEE hRIL B, J§
Mk 2, W& 1810 2 % 22 7 (P<0.05). 1.

BE L PERR . JEACAR. 2. IR AN P FE LA Me-
Caspase 3-4FE PRI RIE K F1A 1i3 2 7:(P<0.05).
Fuk B B NE IR JE 3 % R R ) Rk K P
71 AR B AR WL 9,34 807375 (1 2).
2.4 McCaspase 3-4ERHENRESITEHH
mRNAFRIAIE R

EPI% IR R4 ARG, 4 RAEFH TR
(0—I12h) R HHBIAE RS . 7615 524—48h)5, 4 A&
R EWIN, IEAET2—96h)5 T F 22 (- 3A). 1E
HAEIL T, McCaspase3-423E K {EEPT5 5:6h 5 K 1A
G B ZE ETH(P<0.05), 7155 12—24h)5 H
PR BE 1) T, FRAE24hR X B AE, HER RIA
EAVIGRIEEM3.06%. EEPI F48h)5, Mc-
Caspase3-4113R 15 T UE H LR & T B (P<0.05),
HEEFIhE R R, TEIES, EPIE R
48hf172hJ5 I McCaspase3-4315 KV TG i 3 7% 5=+
(P>0.05; & 3B).
2.5 McCaspase 3-4EERNA T BRI IE

T E 5206 W ER T McCaspase 3-44MEAFAE
W N capase-33E K (5 Hh A U Caspase 3/7-2
Caspase 3/7-31 10, B4 Hofiy 44 Ncaspase 3-2-
likeFcaspase 3-3-like), A THRNAT P45 RAUEF
VR MeCaspase 3-47 3%, Rt iE qRT-PCREY

Casp-3/7-3 M h it U1 M. galloprovincialis ADZ24782

Casp-3-like 345 C. intestinalis XP_002131300

Casp-3 BEESIHF C. Intestinalis XP_026691379

DRICE i #:48 D. melanogaster CAA72937
DCP-1 RJ5 5% D. melanogaster AAF47027

Casp-3b HELL 4 D. rerio XP_005173133

DECAY R Liig D. melanogaster AAD54071

A HEBh Y caspase 3/7
Casp-3/7-1 #flis U1 M. galloprovincialis ADZ24780

Casp-3/7-2 Hur 33 UL M. galloprovincialis ADZ24781

Casp-3/7-4 Hur il UL M. galloprovincialis ADZ24783

MecCabp-3-4 JE520 UL Mytilus coruscus MZ400485 @

Casp-3a BELh# D. rerio NP_571952
Casp-3 EJMIINIE X. laevis NP_001081225
Casp-3 %4 A\ H. sapiens CAC88866

Casp-3 J5i%% G. gallus NP_990056
Casp-3 MWy C. milii XB_007905080
Casp-7 JEM IV X. laevis NP_001081408
Casp-7 Bt D. rerio NP| 00101844
Casp-7-like MWyl C.|milii XP_007883114
Casp-7 Jfix G. gallus XP_421764
Casp-7 4§ \_H. sapiens AAP36279
Casp-8 EPHINHE X. laevis NP_001079034
Casp-8 BE Ly i1 D. rerio AAS91706
Casp-8 5% G. gallus NP_989923
Casp-8 4 \_H. sapiens AAD2496
Casp-10 JEAHJEE X laevis NP_001081410
Casp-10 J§i3% G. gallis XP_421936
Casp-10 £ A\ H. sapiens CAD32372
“ IS c Casp-2 #ij4 %4105 C. angulate AGN75137

asp-2-like BEESHEHY C. intestinalis XP_002122917
Casp-2 B T fli D. rerio AAI46718
Casp-2 {EMJREE X. laevis NP_001081404
Casp-2 Wyl C. milii AFP04408
Casp-2 5% G. gallus AAC29881
o Casp-2 %4 A\ H. sapiens NP_116764
2 Casp-9 MWy C. milii AFO99657
— Casp-9 BELL fa D. rerio NP_001007405
Casp-9 45 A H. sapiens NP_001220
Casp-9 AEIMIINE X. laevis NP_001079035
L Casp-9 52 G. gallus AAL23701
r Casp-1 5 Tt D. rerio NP_571580

Casp-1-like MWy C. milii XP_007894585
]—f_r Casp-1 KU X. laevis NP_001081223
Casp-1 %5 A H. sapiens NP_150634

CED-3 F5iati£k it C. elegans NP_001255709

#HEZh caspase 3

¥ HEzhYy caspase 7

caspase 8

caspase 10

caspase 2

caspase 9

caspase 1

0.3
Bl 1 RFEYIFhiCaspase-35 A RGBT
Fig. 1 Phylogenetic analysis of caspase-3 protein from different species
FURRZN [ M McCaspase 3-4; R G REAEHFFHPhyML T, SR RASRVEA B, b RO RIBAE R RS, 4 AR b KAl
McCaspase 3-4 marked with a dot. The phylogenetic tree is constructed using the maximum-likelihood method with PhyML tools. The bar
indicates the distance, and the numbers at branches indicate the bootstrap values
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AR5 X YeMcCaspase 3-4 siRNAJGHR fi4f B A
caspase 3-2-like. caspase 3-3-likef1McCaspase 3-4
FIMRNARIAKFBEAT 1 b S5 R EoR, hs
#eMcCaspase 3-4 siRNAJG, IR 4 b [fcaspase
3-2-likefllcaspase 3-3-like[FJmRNAZEIE 7K1 AH L X}
HEZH R IR 25 T B, 1T McCaspase 3-4(FJmRNAFR
TE KPR A B YesiRNA [ 45 6 R AL R % T 4
87%, AHEL 7S 0 MR AL A% e Al H i) 2 I siRN A
B M6 HEZH(NC siRNAF: J) 3 B8 3% T %
(P<0.05; I 4A—C). HILFR, siRNAR YL 14d)5
YIEFEESTANBAME TR EZER
(P<0.05; &1 4D). i sEin 4 SRR, il i o £L
L YeMcCaspase 3-4 siRNAT] DL 5 M 3 g B4
McCaspase 3-45: 8 )31, 5 HAMB /> caspase-35&
PRI P 2R 3K R 7= AR 5 ), LS &)y B AR A7 R 0 T 5
PR AT T Ja B AT A R R D eI 7
2.6 McCaspase 3-4EE T EXT 4R SER AR
SR a5 R EoR, X REZE T, EPLS $48h )5, R AN
4 AR NA2.2%(E LIRER T, B 5). R
IMsiRNAF] # % AL 5 FEINEPI(E F 40 F i+ IR
RifF) MY AE H 2 FsiRNA G - INEPT (NC
sIRNAFEJe+'5 E i i 3 REAT 234515 F48h)5, IR
MR R 29.8%F 25.7%, S1UH
EPI 5 1 45 B /M B2 T B (1 5) o e GeMe-
Caspase 3-4 siRNAF-F| FHEPL#AT & & 15 3 (Cas-
pase 3-4 siRNAF e+ FIRZES), 75 F48h)5 R
4N B AR S HE ) 5.0%, FE LA INsiRNA HL 28 L
FFINEPIAINC siRNAFL 4L J5 IIEPTH S IR ZH AR EL A7

b 0.004  a

ZEY 0.003 a

£2%

D0 5

< E5 0002

%35

2230 b be bc

SES o001 | e e

gé) ’l"l‘ ; ;

¢ NIRINININ IR nlsl
1 2 3 4 5 6 7 8 9

2 BN WU MASFIZH 2 F MceCaspase 3-455 TR 3R K P
Zigin

Fig. 2 Relative expression of McCaspase 3-4 mRNA in different
tissues of adult M. coruscus

L ANERE; 2. [, 3. I, 4. 68, 5. PERR; 6. WHALAR; 7. &2; 8. 1L
A 9. MFENL. A IE T RER IR % dLIAAE 1R 53 2% 7 (T3
{HEFR IR 2, n=5, P<0.05)

1. Mantle; 2. Labial palp; 3. Gut; 4. Gill; 5. Gonad; 6. Digestive
gland; 7. Foot; 8. Hemocytes; 9. Adductor muscle. Bars with
different letters indicate significant differences (means+SE, n=5,
P<0.05)

TER KR FE B 552 B % (P<0.05; I 5), Lik&s R
R, B McCaspase 3-43: K 1R 1A 2 B35 BEARIR
MR,

3 Wig

3.1 McCaspase 3-4EFE L E K@

Caspase-3 & PATAHMIH TR O T2
1 B R AL FIN- 3 T 485 #4095 (Prodomain)
KIFIFEP20 (43 F 2 K/INZ117—20 kD)FI/NEFHEP10
(O FRRNA10—12 kKDY RIR! . 7EP20 F &
B A AL SIQACXG LR R 51 7 41l (X AR QiR
D). AW g R R AR E T — AN E G T
caspaseFE K FJcDNA 4K 7)), 18 i & LR 7 41 %)
b, R GR = KR T 25 05, A P20 FIP104%
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MOLECULAR CLONING OF MCCASPASE 3-4 AND ITS FUNCTIONS IN
MYTILUS CORUSCUS LARVAL METAMORPHOSIS

LIU Zhi-Xian"’, LI Jia-Zheng ", LIANG Lin-Li"?, FENG Dan-Dan"’, LIANG Xiao"’,
YANG Jin-Longl’z’ *and ZHU You-Tingl’2
(1. International Research Center for Marine Biosciences, Ministry of Science and Technology, Shanghai Ocean University,
Shanghai 201306, China; 2. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education,
Shanghai Ocean University, Shanghai 201306, China; 3. Key Special Project for Introduced Talents Team of Southern Marine
Science and Engineering Guangdong Laboratory, Guangzhou 511458, China)

Abstract: As an essential way to remove redundant tissues or cells, apoptosis plays a crucial role in regulating the
metamorphosis of vertebrates and insects. However, little is known about the function of apoptosis and its executioner
genes caspase-3 in the metamorphosis of marine mollusks. In the present work, a full-length caspase-3 cDNA had 1269 bp
full length and 855 bp sequences of Open Reading Frame (ORF), which coded a polypeptide of 1486 amino acids, was
cloned from the Mytilus coruscus. It encodes a predicted protein containing conserved caspase p20 and p10 domains
and has the caspase family cysteine active site (KPKIFIFQCSRR) in the p20 domains. However, compared with con-
served caspase 3 in other species, three amino acids sites of the pentapeptide active motif (QACXG, where X is R, Q, or
D) at the end of the cysteine active site is mutated. Multi-sequence alignment and phylogenetic analysis showed that
this gene had the highest similarity with the Caspase 3/7-4 gene in Mytilus galloprovincialis and was named McCas-
pase 3-4. The mRNA expression level of McCaspase 3-4 in different tissues of the adult and larval metamorphosis were
analyzed by real-time quantitative PCR. Results showed that McCaspase 3-4 mRNA expression in the mantle and labi-
al palp was significantly higher than that in other tissues and was 9.34 and 7.37 times higher than that in the adductor
muscle, which had the lowest expression level, suggesting this gene might be involved in host immune defense or tis-
sue renewal and repair of labial palp. The McCaspase 3-4 mRNA expression also increased at 12 to 24h after the epi-
nephrine inducing and peaked at 24h after inducing when the expression level was 3.0 times higher than that at Oh, in-
dicating the McCaspase 3-4 might play a role in the early stage of larval metamorphosis (larval metamorphosis usually
begin at 48 to 72h after epinephrine inducing). Furthermore, after the pediveligers were transfected with the specific
McCaspase 3-4 siRNA by electroporation, the metamorphosis rate of pediveligers at 48h induced by epinephrine was
decreased to 5%, which were significantly lower than the epinephrine inducing after non-target gene siRNA transfected
group (25.7%). These results indicated that although the pentapeptide active motif of McCaspase 3-4 is mutated, this
molecular still has the function of metamorphosis regulation and plays a role in the early stage of larval metamorphosis.
However, we do not know whether the active site mutation will affect its metamorphosis regulation effect. These re-
sults will contribute to understanding the role of apoptosis in mussel larval metamorphosis and the molecular mecha-
nism of marine mollusks’ metamorphosis.

Key words: Apoptosis; Caspase-3; Tissue expression; Larval metamorphosis; Mytilus coruscus
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