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(1. bR KSR R KR SE R B mia G, il 201306; 2. H E 7K P> RHERF 7 B B0 K =0 78T AR ML AR R S i

OV T REER R R S ) 266071; 3. F iR SEAR S B R L =i im R 2 S
Y IR RE LIS =, T 1 266237)

FEE: NF5CB kAR -2 (B-cell lymphoma, Bel-2) F RN 7E P4 J5 14 20 B 8 T2 38 % Hh Ok 4 1Y) J B 4 4 ), S
IO FFH cDNA R i pIE S 3 (RACE) HiAR 78l 3k 15 H AT (Marsupenaeus japonicus)MjBel-2 2EFlcDNA 2 £
FF B, FE0 e 54T A 15 S 25 i R SERT 2 BPCR (QPCR) H AR T T MjBel-2AEARFA L ANFIK
T IE L RNAT-H G IR KK [FB R TUNELEL R, frMjBel-2 TG Manie i T . 2R 8on: H
AXFURMjBel-2 cDNAZ: K 52432 bp, FF EAHEK FE 9726 bp, Hedmhib24 14N 5L, 7+ 5°526.80 kD; 4514
BTN 53 BT R B M Bel-2 4 Bel-2 5k $ 2 (R AR 53 25 038 22 13 9 LUkt DA RGBEe i A 45 IR R W, MjiBel-25
HAb R A LR B, (R MR . B EPCREE R IR, MjBel-24E H A X IF S5AN L 4L h 545 Rk, WL+
Fik B, Bk, DIE P REE R, KIRA0CHI6C)HE R H A iR AT AR Bel- 23 N ) R ik B
B E TR, TET20 B I A TE T Bel- 235 R 5, 3 ANELE Bel- 25 R (1) 3R IA /1) R I, 4 I T2 F Caspase-
MR IEEEFE LiH(P<0.05) . TUNELKISE RE I, RNAIZLAINCZ (G HRZH) B85 15 B 1O FAR, T8 T2 i 2
BRI N, 7E28°C AL FEAL AT > B T4, RNAIZL-SNCALTE T4 i B0 3 A W 2 /A8 Ak, 7810 CHR IR
AEFR ) RNAGZE P T 40 0 1 %0E W 2 7 T NCAL; 12h/, 28°C NC4L. 28°C RNAIZ. 10°C NCAAI10°C
RNAZH AR B S TR 4 BN 1.73% 2.35%- 21.59%F133.70%. W 7, MjBcl-24F H AR R %}

([SBER Y S L S (S

KPEIR: Bel-2; KRG, HZERD; RNATHL M1, HAXMER
X E4HS: 1000-3207(2022)08-1160-08

FESHE: Q34471 SCHRARIRAD: A

H A XU (Marsupenaeus japonicus) {8 FRZEHF
BEATHR . AR, SRR T 3411 (Arthropoda)
F 524 (Crustacea). /& H (Decapoda). XJ#FF}
(Penacidae). FEXTUFJE (Marsupenaeus), & EHF
B2 A, Horh AR AT R
X P H A IR & A R, I8 B A
I B 925—29°C, Kl i 132 C I A K 2 2 R,
8—10°CH Tk />, 5°CLAFIFsasET-" . Jboit
W — M — IR H A XTIF, 25 1 224 H )RR
WR, 72 7 A N ROR; 26 2 Z=AE6 H AR IR

Usis B HA: 2021-07-09; 1817 HHA: 2022-03-21

Hi, 7E 11 AHIWNGK, FR5E A A6 H, KRS §2
M) | A of R 77 B J) S ) B P 3R

PN I 4 41 B O T (Intrinsic apoptotic) X RN
S 6 05 T PR e R A A A, T 2 I A R G
PRI 30 TR 5 ) osoE . R AL Eh ik
Bel-2 K% (B-cell lymphoma 2 family) 7£ P4 5 1441
PR T v A A R, R SRR A
JBE 3% 14 (Mitochondrial outer membrane permeabili-
zation, MOMP) H] L Ft, S8— KA ki ik A
(Bl 3% C. Endo G SMAC/Diablo 1 AIF

ESUIB: R AR R TR ISR BT ot iR TR BT bt Fh ik 5 (20 19LZGCO014); v H K7 B2 5 Bt e i ARk 5%
Bl 7Kt I A 25 IR FE 1) 37 41 BA IR H (2020TD46) %% Bl [Supported by the “Breeding of High Quality and High Resistance Prawn
Breakthrough New Variety ” of Shandong Agricultural Improved Variety Project (2019LZGC014); “Innovation Team Project of

Marine Pond Ecological Aquaculture” for Basic Scientific Research Business Fee of Chinese Academy of Fishery Sciences

(2020TD46)]
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8 AR =SS H AN HRBel- 235 K ffIcDNA 3 % S5 HLFE DhREA 7T 1161

a5 [v 20 RS, 2 S T i R 5 2 C A
ATPIHE B R A T BGE A1 1 (Apoptotic proea-
se activating factor 1, Apaf-1) 54, B % RAIK, %
Z RS Caspase-9 AL &I T E &4 (Apo-
ptosome), HETi % Caspase-9 ", #¥0% 1 Cas-
pase-9 1# it B IR ETY)IEILILRE, /£ JATPAIATP 1)
B S Caspase-3, M5 20N R T
W AEE"

Bel-2 S0k A T2 55T Bel-X A L7 R )
AL, H TSRS AR Bel-2 KR
EHE S LA BCLIAIRSS . Bel-2 S A
FRAE H S50 R D g () AN [R) ] 23 2 — 4
T-IE K (B a1 Bcl-2+ Bel-xIFBel-W), 75— ¢ H
T (1 4 Bax Bok. BadF1Bid) ">, Bel-2 Kk
O T e DR AT ) T AT P 2 3 P 1l o 4 R AR
EFPHT ISR EERERN" Guo & Bk 5
(Apostichopus japonicus) Bcl-23% R 8 i BH 144 i 41
b0 H 8 i € 2R C RS ORI M R 1, AT A 3
WES R IR G CaoZ T AR WIE MR R R
T, Bel-2 KEFE K Z 58 (Cyprinus carpio) K]
SRR . X! BTSRRI IE T B e
(R T2 0] g A2 B A AR 08 IS pS3-Bax/Bel -2 T
B9 @A M. KEMIFEN, Bel-2 KIEEH
XTYHERF K AE BV AR N PR I AR S R ¥ A AR
. TWER 2P, T Bel-2 5055 B i 7T
B DR b, BR AT H AR T IE B A SR R IR
MEL,

ARSI DAZR A4 R T8 B 1 Bel- 28 R N
BSOS G, I AR T Tod % b A DI PR AR IR
oI AEL PR 85 2% A T I SR Ak AR S L A A] ) A ELAE
FH, 317 )k 3= B Re, N8R E H AN R iR
R, HEST AR ] 4R R R B BE A

1 HRS

1.1 SEISHRl

SEZI6 AT A AR R H AR X R [ EE : (14.24+1.12 g)]
WHILAREEBNEFEKZFREERTEAA.
HHURLE200 LGPV CAR A 28 7d 38 B 1 8 9%, B 777K
1E28°C. #HJF28. pH 8.0. FFEYImFFLETA,
TR S I PR 2 R I B 4 1/3 K, AR R IK R
RIF.
1.2 HAXERBcl-2E FcDNAL K HI 52 &

M H A R 5 6 4 508 R A 4R RIS 2
Bel- 23K 7 %1, 4 FIPrimer Premier5.0% 514
(& 1). FIH HIKPCRY LR Bel-2FE R 34T 7
BE. 3RS PCR =PIk Rl iAiE %

by BTE PCREE . EFENIFT
1.3 BAXRB-2EFWEMEEFED

X H AR SR Bel-23E RI3EAT 7 81 43 T (3R 2).
14 {KiRAmE

ARSI EAMNRERAE: 10°C. 16°C, 22°CHl
28°C . PBEIRSZEEAE200 mmx300 mmx 170 mmft 7K
WAL BEAT, AKARARF N9 Lo 18 A EEHL(GRTE-
HXBI1ON, #& 4 15 68 & 25 A B A =) P 157K IR, %
AN 2t 120, 1128 °C (AN Fa 2 T i B L,
B3N AT, BEAFAT20 R HF o 8RR a8 Ay
(O)FVIRIE W38 3h 24hAN72h )5 B H A fr) i
JF M i B T A R R, T 3R R Rk T
1.5 siRNATF#E

A S BT 3 R siRNA Y AR TR 4k

R1 KLBFASIIFS
Tab. 1 Primers used in this study

5|4 Primer J¥ % Sequence (5'—3') Fi& Usage
MjBcl-2 F1 ?gAACGCACTTTGCTACGC 3 RACE
MjBcl-2 F2 gX%GCACCATTTGTCAGAA 3 RACE
MjBcl-2 R1 %é%}CGTAGCAAAGTGCGT 5 RACE
MjBcl-2 R2 %gTTATCCCTTGGCGACCT 5 RACE
UPM(short) ggACATACGACTCACTATAG RACE
CTAATACGACTCACTATAG
UPM(long) GGCAAGCAGTGGTATCAA RACE
CGCAGAGT
AAGCAGTGGTATCAACGC
NUP AGAGT RACE
MjBcl-2 F TCTCAAAATGGCTCCCG qRT-PCR
wigear  GTCACTGTCGCTCACACTA g pog
MjCaspase-3 F Xz‘:CCCTGGAGCTTTGGGTG qRT-PCR
MjCaspase-3 R ggTCACGCCCTTATCCACG qRT-PCR
factincF TCCACGAGACCACATACA  pr peg
f-actin-R CACTTCCTGAACGATTGA qRT-PCR

®2 EWMERFAMILRER ST

Tab. 2 URLs and software for bioinformatics analysis

Wik A UR Ls/Software FHi&Purpose
DNAMAN HEEBR P A HLx
MEGA7 F P RINTHEAL R
https://www.ncbi.nlm.nih.gov/ =19
AL SR R
orffinder =

http://smart.embl-heidelberg.de/ Tl & [ Ji 454445

http://www.cbs.dtu.dk/services/ gz s A )
TMHMM/ T & A S A L

http://web.expasy.org/computepi/ 7387 £ F T 1

http://www.cbs.dtu.dk/services/ s
SignalP/ TR = Bk




1162 K& A& Y ¥ 46 &

THEHAT B B, IR G BsiRNA B A B4 4
KR, FBel-23E R BETH & 3 X siRNA, B XUEE
SIRNAT LA TRHIE: 1E A1 5E 2 1B A 7 19N B 1)
AN 3 2 Bk TTHIBNIE ; = ) B2 1B 3 2
1945 1F [F) 8 B H B, 33 in 2/ i 25 1) B 3k
TT. & RAIRNA oligof| B Ak T8

A FAESIRNAT- G E10°C F128 CH AR
FEE A PP R AT P SR, AR P R S A
YA ARNAIAANCAH A . i H AR 3% 21
S1 7 EH, LEXTUR IR 3 DU 215 Ak 4% IR 1 pg/ g iR 1 B gk
17 SIRNA IR 5T, i HEZH 7 SN C A % R (T2 7 X
IRUEE) , 7 A A J5 F)3h. 12hA148h(HX48hi
BAE240 P S — ) B9 H ASXF UF 8 20 25 G 5
TRAET WA FH TRNAZHL
1.6 BANRBcl- 2B ERRIE T

Z: W8 TransZol Up Plus RNA Kitid ) (&4
A FED IR BURRNA, 28 1%35 I8 k1 ks
MIRNA) 5% . 3 FH Evo M-MLV RT Mix Kit (3
BHE A T AT AR S %, BRAA PRSI, K
5% J5 e DNAF T H A HF Bel-2 5L TR 1 22 15 RF
TES3HT o A S50 38 b S A 26 O 58 BEPCRX Bel-24
R EAT AR IE o b, R AN [RIIELRE AN RI R []
) AR o 8 0 T JR iR 7 Bel- 238 DR ) 2R ik i, ST
FrA S 1. SER 5% € S PCRIEIT ] Ap-
plied BiosystemsTM 7500 Real Time PCR instru-
men’E BALTE . BAALI S ESIBSYBR” Green
Pro TagHS TR qPCRIRFA & 1T LR A 7)),
RS 5 RS, R Excel! "HEAT SR, IR AT
SH BB A X R IA &, {EFISPSS 19.0 B
TR TEW T, P<0.05 KR ZEF L.
1.7 TUNEL#EN

ASZE B HTUNEL BR800 B3 2 A A, B
oriEZRER S . S P R E 1R

2 R

21 Bcl-2EFHIcDNA 2K K FFIERME 24
SEIGARAS 1 H AN R Bel- 235 K (GenBank & 5%
FMW000345) cDNA 4K 42432 bp, HHORF A
726 bp, 4241 4N F IR, S'UTRK 269 bp,
3'UTRKE N1437 bp, It HEH R INERES
aataaa. 3'UTRE & —/N30 bpHpolyAfF4. Tl
SR HL 4 N5.90, 43 F B8 M26.80 kD, HAVERE &
$v63.87, HEM N AR EHEH . SMARTAHISig-
nal4.1 7E 28 A T 25 R B oR, MjBel-225 K B A
Bel-2 BRI S SRS AE, BIAFE(EBCL 45 /43K, -
HAE C i — MBI . Blast/E 283 LLxf

SR BIR, HAXHFBel-2 2 B 7 415 Mg xs ik
(Litopenaeus vannamei) W [R5 1 £ 5 N 76%. f8
HIMEGA 6.0 B {5 H AN MF Bel- 25 R 34T R 4t
AL BT (B 1), 5 FLGRIESTERFIBE S SR (Penaeus
monodon) 5 N3¢, SRG R R BN, M5 H At G HE
VAR RO (A 2).
22 HAESUFBl-2EE BB LLRIES

X HARSTUENRAA . B8 VLA AR . O
B B WA An Mgl 2R, 4T Bel- 238 K (1) 58 6 5E
s, 45 R R, Bel- 23 RAE il 84~ 4H 25
BAFIKPRRIE, FHATENA Rk i m, A
SRR IR . . B IR
DR R IE SRR,
2.3 HAAIERBcl-2EFEKIRIIE THRIE D

H 2 X6 W 7 AR 5 ol 8 )5 Bel-22 R Rk 1 o an
Kl 3PN, AR FEIE J5, Bel-2 82 R Rk KA
THWRA . FE10°CRI6CHE T, BT A AR b
() Bel-22E R () R B /K- 2 B THEH, 72hi 214 I
{8, 7525 I 1A] 35002 25 7 10 HR 2. (P<0.05); 22°C i
18N Bel-2B: RIS K- 53 A G B % 2 57
24 SiRNATFHEHRIEMIB LI

X Bel-25E R BEAT T30, AEARIR I IE )5, Bel-23E
K F Caspase-35: K 1) R IAFE B ZH 2 b 35 ) 28 T B
TA(E 4). FEBcl-2FE R T3 G T AR IL I,
Caspase-3FE R 1Rk & B & FI(P<0.05; &l 5).
L HEMN, Bel-23E R XS Caspase-33E A 3 EH,
RG] .
2.5 TUNELA&NLE

TUNEL4; R IR, 628 CA A H G /D&

(D) B Ao B 520k, R e H 2R A BBK L AER
AL, 37CHFE25min, PBSEEIL3YK, 437K 5min,

l

() IR AT e i T AR A 2 2 2R,
FRMFFT20min, PBSPEH3IK, AEKSmin,

l

(3) HITUNELIA A& (F R 2 ) i 57 L(TdT) Al
BA2(AUTP)IE 19 & 2, VIR P&,
3TCIEI AN & 2h, & NIk (R
WETT SRR PBSPEYR3IK, K Smin,

l

4) AT 5 IMDAPIYL{;, WEEEiR
#7# 10min, PBSPEIA3ZK, 4KkSmin,

l

(5) BTG FIBLa A K ds v flEf v
PR THOL BB TSI REEIR.

1 TUNELJlIsE3e 5 3R
Fig. 1 TUNEL test steps
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100

95 Capra hircus

99 Homo sapiens

Mus musculus

Coregonus lavaretus

Seylla paramamosain

100 — Litopenaeus vannamei

100 [ J Marsupenaeus japonicus

Drosophila melanogaster

99

99

Eurytemora affinis

Portunus trituberculatus

0.2

100 Palaemon carinicauda
95

Macrobrachium rosenbergii

K2 HARXIFBCl-22 B LT 51 NI RS M
Fig. 2 NJ Phylogenetic tree of Bel-2 amino acid sequence of M. japonicus
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IS+
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b
RIRINININInIninl=
G E HP I S B H

A A
Tissue

MjBel-2FA % ik
Relative expression of MjBcl-2

Bl 3 AR Bel-2FE 7R % AL 41 3%

Fig. 3 Distribution of Bcl-2 gene expression in different tissues of
M. japonicus

M. JL; G. fi#; E. HR4H; HP. FFBEAR; 1. %; S. B, B. M41H;
H. O A EAN R = B AN R 2H 23 o 22 57 . 3 (P<0.05)

M. muscle; G. gill; E. eyestalk; HP. hepatopancreas; 1. intestines;
S. stomach; B. blood; H. heart. Different letters on the column
represent significant differences in different tissues (P<0.05)

P T A0 M0, RNATZLATNCZH Bt 5 5 0 A, T
YR BRI N . 28°C RNAIZ 5NCAH T4
i () 8 B A B B E AR AR, TE 10°CHIGIR Ab
Hrp, AT LAE B, RNAZLE T 40 i i 8= i e T
NCAEFEZ (] 6A). 1B 6By i 40 i T (1= 41
Mo/ S A M) Geit 45 R, fE12h/)5, 28°C NC4..
28°C RNAiZl. 10°C NCAA110°C RNAIZH 41 ffa 97

T2 AIN1.73% 2.35% 21.59%F133.70%(E] 7).
3 iR

PR Y05 24 o 0 A D R S 4 R T Y B
LW, EAEFPHLR BB A a3 O 3RS L)
VEF, Wil L3040 1) PR U614 20 B R e 2 R A LA T
G R A Fe i I RACER A RN v 15
37 HAXHFMjBel-2 cDNAF %145 K:2432 bp, H:
41, ORF9726 bp, 4241 MEHRIR . £ 7L
Xf G5 R E W], MjBel-2 54 5 H Al T8 MESh W) = 2
FHLIOR <5 1K) Bel 250038 MjBcl-2@ 2R 751 5
JUERTE XS R A R UEAE e i 9 76% . MR R GE it AL
BRI, H AR MjBel-255 K 5 N YR T IR R 5E
XN —3, SIEE (Scylla paramamosain)
RN—3, W HARXS U M)jBel- 23 RIE B E 2
AR R, 5 E S =R TR
(Portunus trituberculatus) Bel-23E RIWF T 45 R —E

W R DI RE R A T Bz — =2 T itk
REARRA L h Rk 5 E R
PCR&E R, MjBel-23ERI7E H A IR &N 21
WA RIE, DA R IR s, FLUONE, O lEh R
BRI EPEh, S N R RS,
TE ARG 5 0 o o A b R AR
MjBcl-2/E B3 A im Rk, RUH S5 7 HAX
IR R . NIUEMBcl-22 B2 5 T H
AN B2 e AR, REAT TR B S2 5, JE ke
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= P R (A S E N = N EI T =R R F it
JRAR LA mRNA R IETE L. Seie s R 7R: K
BB 5, Bel-2R R RIE KA THEZRL . 1E
10°CHN6°C e T, SEATH g it v (1) Bel- 23 R &
BRI BT, FET2hEIE AR, 7575 I 1] 5 38 5
Z T X IR L(P<0.05); 22°C il T Bel-23E R ik
KPEX A TR E ZT. Kk, HEBMjBcl-2%
K25 7 HAXNIMNGEMEERE. Z4R 506
YL JG, BESUR 7l (Takifugu obscurus) FE 1 Bel-
2 mRNAR % ETHE T3 ™ it (Crenopha-
ryngodon idella) Bel-2%5 K75 B %88 e (1 i 72 v
FiEERE L (P<0.05) PG BARLL. FLghiE
XN EARIR R ShR, T TR N LvBel-2 E i
(0.691%, P<0.01)™", 5 MjBcl-276 2 FIMCIR Wt J5
(R85 REAHL . BN H S H ARG IRES O R
BN — 3, HENAE B 78 Bel-2 JE R AE 52 2 #H
A i R B B A AR AL .
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Fig. 4 Relative expression of Bcl-2 gene in gill and hepatopancreas
of M. japonicus under low temperature stress

A8 B PR, AR - BEA R 2 7 B35 (P<0.05), T
A. gills; B. hepatopancreas. Different superscripts indicate
significant difference (P<0.05). The same applies below

Rt — W BRAE H AT MR MjBel-23E R I T REAL
#1, B RNA T AN MjBel-23E K3 AT T 2R,
EARIR A J5, 43 AN T H A XS HRBel-2Flcas-
pase-3FE R R IEG LRI, 2% Bel-25E R T+
U, HAXTHREEZH 2 () Bel- 228 H 52 N A 3R,
WMicaspase-33:H 2 FifZik, Hik w1 =k
R T BE R TP Bel- 235 R, 15T 5200 7 12388 B AH O
BRI RS R—8, AOHIER A, e T R
JIR B8 TR BE 2 A S 0E i pS 3-Bax/Bel -2

A.3h

- b
< CINC T
i m§ 3 1 3 dsMjBel-2
H) & ¢
iy !
1
a
~ X
S o
S [
Z
2
0 . .
IEH 28T fiKi& 10C
6 -
B. 12h c
N T
3 I NC
S 3 dsMjBcl-2
KNy 41,
% =] T
= .2
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Z3 d
3 & ui
= >
Z b
g T
O 1 1
1B 28°C {Kiti 10°C
4 -
C. 48h
o CINC c
2 5 EXI dsMjBcl-2 '|'
i S
:}QLH
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&2 T a
£4 2 L
)
~ X
g: 3
=z T
Z 1
S
o
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i 28°C ki 10C
5 RNATHLGE MjBel-21E B4 23 b [ A 5 ik &

Fig. 5 Relative expression of MjBcl-2 in gill tissue after RNA
interference
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TAE S SR HEW F A KR Bel- 23 R 4
T REH S caspase-3FE R, (HIE 75 Bt — D IGIE
FF TUNELE AR, fl 1 MjBcl-22% R 8 T4
J&i, HASGH R 8 S A B T A8 . 45 RO,
FE H X HF MjBel-2 L R T4 5, 65 2H 237 2
PR R B 3G 0, 55 )2 Bel- 23 IRITE M R ok 5
A A L T e S T g A R . X,
HAGHRMjBel-228 N5 5 T MRE T /2. AR
WEFE R, 5 IE % iR AR b, (R IE M E R T

[ A 3h

o
g I NC b
i & 3 dsMjBel-2 ) T
2S 1 .
RS 27 \
% |
= o 1
LS
2 2 a
SE | T
S5
=2
=
[}
=2 \
O 1 1
i 28°C KR 10C
8 -
- B. 12h
g I NC
Q, .
Tg g6f BN dsMjBcl-2 <
RS
f]
S8 4t
2 2 b
SE < b
Sk AN
Eg a
o) rL|
a4
0 1

fi&ii 10C

T 28°C
3 -
7 C.48h b
S |OONc L
ﬂg E Y dsMjBel-2
L
=8 a
2 2 a a
1IN . N
SR
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=
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0 1 1
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6 RNATHJGMjCaspase-37EHE2H ZH Fh A X Kk 7

Fig. 6 Relative expression of MjCaspase-3 in gill tissue after
RNA interference
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CLONING OF CDNA OF BCL-2 GENE OF MARSUPENAEUS JAPONICUS AND
ITS ROLE IN COLD RESISTANCE

SHAO Hui-Xin"’, REN Xian-Yun”’, YU Zhen-Xing"”, LI Jian”” and LIU Ping”™’

(1. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306,
China; 2. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture and Rural Affairs, Yellow Sea
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 2660712, China; 3. Laboratory for Marine Fisheries
Science and Food Production Processes, Pilot National Laboratory for Marine Science and Technology, Qingdao 266237, China)

Abstract: As an important apoptosis regulatory gene, Bcl-2 gene plays an important role in the endogenous apoptosis
pathway. In this study, the full-length cDNA sequence of MjBcl-2 gene was cloned by rapid amplification of cDNA
ends (RACE) and analyzed by bioinformatics; Real time quantitative PCR (qPCR) was used to analyze the expression
level of MjBcl-2 in different tissues of Marsupenaeus japonicus after different temperature stresses and RNA interfe-
rences; TUNEL technique was used to detect the apoptosis after the interference of MjBcl-2. The results showed that
the full length of MjBcl-2 cDNA was 2432 bp, the open reading frame was 726 bp, encoding 241 amino acids with a
molecular weight of 26.80 kD; Domain prediction analysis showed that MjBcl-2 contained typical conserved domains
of Bcl-2 family. The results of multiple sequence alignment and phylogenetic tree construction showed that MjBcl-2
was highly conserved and similar to other species. Quantitative PCR results showed that MjBcl-2 was expressed in all
tissues of M. japonicus, with the highest expression in muscle, the second in gill and the lowest in heart. Under the
stress of low temperature (10°C and 16°C), the expression of Bcl-2 gene in gill and hepatopancreas of M. japonicus in-
creased gradually, and reached the highest point at 72h; After interference with Bcl-2 gene, the expression of Bcl-2 gene
was down-regulated and Caspase-3 gene was up-regulated at all temperatures (P<0.05); There were only a few apopto-
tic cells in the 28°C treatment group. TUNEL results showed that the number of apoptotic cells increased with the de-
crease of temperature in RNAi group and NC group (control group). There were a small number of apoptotic cells in
28°C treatment group, but there was no significant change in the number of apoptotic cells in RNAi group and NC
group. The number of apoptotic cells in 10°C hypothermia treatment group was significantly higher than that in NC
group; After 12h, the apoptosis rates of gill tissue in 28°C NC group, 28°C RNAi group, 10°C NC group and 10°C
RNAI group were 1.73%, 2.35%, 21.59% and 33.70% respectively. The results showed that MjBcl/-2 may play an im-
portant role in the immune defense response of M. japonicus to low temperature stress.

Key words: Bcl-2; Low temperature stress; Tissue expression; RNA interference; Apoptosis; Marsupenaeus japonicus
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