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SRRIRE N Bel-2-like B [H 5t bg K H I REVIIR

FREY, FAWY, REET, FEZED, @
(L7 R R F K= 208, TR WL 524088;
2. R FERFIRIIE Fibe, TR Il 518108;
3.7 R KA S R VRS TR AR A O, TR WYl 518108)

82 : Btk E 4 75 -2(B -cell lymphoma, Bel-2) £ H ) —frE W @ A - FEHH,
ERNREMEER AT AT R ESFEEZNAZEMR. LB A A cDNA K bk 3 3
(RACE) # K . [ # 45 PmBcl-2-like 3 H cDNA 4 % 7 7|, 3t 3t & 5 5l #4174 W12 B %4
#r; A A 52 i 2 & PCR(QPCR) # K 441 7 PmBcl-2-like &2 B K3k WA B A 5. FH K
B LR R R Rk K. 4R B R, PmBcl-2-like cDNA 4 % 2 180 bp,
T EAEKE N 1650bp, FE454 549 NEA AL, 2 F & H 21.62ku; 254 3 T M o 47
% B PmBcl-2-like 4 A Bel-2 K ik 3L A 05 BH1-4 454438 ; £ )5 7t 3 DA R st ot Al 2 4

F B, PmBcl-2-like 5 3t 4 # Wy A0 DL E R E, fRTFMERE; KL E &4 R XYW PmBcl-2-
like £ G KK EF N 8NARFH A RL, EHEPTRLERT, HRAAIER, RELEXK
AP RBER;, EREEHRELAERE, 2NN ELAERT. WEZE RS LPS)H
W, Mt kA EE24hE B KT, 2hBE KK, KB4 RMKE 256, KRE
PGN) Rl 5, xRk EAR6h® 2| &E, hE B KK, REdh RIKw 728 4;
RAKLAF B (Poly: IC) R 5, M XA EA3ZhAE KT, RhEERK, Radh&
R H 6.49 1. W% K ¥, PmBcl-2-like 7 k7 & K 3k £ JL & & o 2 5 b7 80 R0 48 (2 %
FEWNAE.

XEBIE: LKk E N, BME@ARE-2;, XE K, AR KA

FEZES: Q78559174 XHAFRERS: A

PR YR 20 it 9 T 38 %% (intrinsic apoptotic path- FRLRARE A (@A ZR C. Endo G. SMAC/
way) XFR A 28R 4K 8 T3 J% (mitochondrial path-  Diablo Fll AIF 4§ ) il 21 48 A 5t v =, 20 g oz v
way), i H A M EE P Y BRI iAo 4 1) 240 M €5 % C RN T2 B TS X T 1(apoptotic pro-
FE N TR L s R N, Bel-2 % (B-cell tease activating factor 1, Apaf-1) fi%5 &, WL E
lymphoma 2 family) >4 P4 U5 4 41 Jifd ) T 38 % o 2 &, ZZRIKY Caspase9 FIALE G MAT-E &
B IR T A%, LR AR Lok AR A B i P (mito- & (apoptosome), i Caspase 9, #{ ik Y Cas-
chondrial outer membrane permeabilization, MOMP), pase 9 H KB VTG fk, £ dATP. ATP fF7EMI 2%
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662 KopE o R 45 4

4T #%05 Caspase3, dF W7 0E PAIR P 0 T2 08 B0

Bel-2 ZE G 8 T34 75 I Bel-X Je H [\ &
WA, HEEHR, ORI 25 DHEBEERT,
Bel-2 Z2 ik #9235 ¢ i 2 B AT Bel-2 [a] Y 45 74 3
(Bcl-2 homology domain, BH), R BH1. BH2.
BH3., BH4Z5#31" . Bel-2 55 e B IF 2 45 44 3
AR AR o0 o 35K . H &% BH3 45 44 3
() BH3-only WA %, %76 BH1, BH2. BH3, BH4
Z5 R SR Bel-2 WA R, DL X AL 4% BHI, BH2,
BH3 45 #4381 Bax W &, A48 DHE 250 K
P T (anti-apoptosis) . 5<% FIE #8 T~ (pro-apop-
tosis) WK E ML, M T-0 Bel-2 WH %, £%
f14% Bel-2, Bel-xL., Mel-1 %5 {206 T W 5 0
$5 Bax W K % (£ %A Bax. Bak %), LI N BH3-
only W K % (f145 Bid, Bim, Bik., Bad %), %%
A~ Bel-2 7 15 i PR 38 3k 1 - (30 U T2 3 K
AR U T I S R TR S 1K ) A D A 2 T R T B
G i B RN, Adams 25U & B Bel-2 K%
B Y ok BE R GK 255 | RIRAE 3 Merry S5 AFGE R
B Bel-2 25 AT LG4 i 28 50t 52 25 R A 359 T
455 ; Hildeman 55" fF5EFK Bel-2 28 ik A 2
S ARPEN A I T TS TS Opferman 55
W58 K B Bel-2 22 e 5: N AE IR iR & & LA R pl 48 &
GRB N REEEEEN; Amling U W5
UEW] Bel-2 AT LAYE 35 B A 1 2 7 v A R i Y
Wit fE . R RY, TR shyiEn,
Bel-2 Z X e LA N IR BERa S L R TER B A
[vi) B 341 v 8 4 A T

WHT A BFFE R BT, X T B & e Rk
AR S Wk 15, 40 A0 T ] DLARE Bl AL W 6t
o B A R SRR R 281, PEBE R 2R AR R
AN A MEARY, CafEK
H: W5 (Crassostrea gigas). &M DL (Mytilus gallopro-
vincialis), 3F 3 = W5 11 (Ruditapes philippinarum) .
T HEHLWG (C. hongkongensis) S5 3RS &L T
BN Bel-2 KGR . fEX 2K sy, 3
B FERE Y Bel-2 MG AL, I Bk WA HLR 2 3]
JEZGLI, Bel-2 ZEE AL 2 5 e 5 A U
UTAER MRS Y 0 H ™ 8, Hy [RBRBE DL (Pin-
ctada fucata martensii) & 3% [E ¥ K N T8 BR ) 3
BOREEN Z—, B R RN 1T 95%
DL ko ARk i T 3R A AR YT R KoK K B H
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AL, T I S BORR BT T R A )
TR T il S [ BRBE DAY S g8 9 5 AL S R
WFFERY o A SE I & A T [ Bk B DL
TESR B HT G B S A DL SR A R B R, R
P AZ Je S [Q R B DL T AH DG L IR LR (¥ &
A AR, R, RS KRR AL DL T
I [ AH SCFE AR A LB

AW FEF H RACE $ R v B3R AF T 5 [RBR
#F U1 Bcl-2-like 3£ X ) cDNA J¥ 5] 4 K, I EAT
THEE R0, AP E & PCR BUAR K
D% 56 TR 7 5 G ER B DUR [ 418 . R TR & B At
W AR e e W BT AR R A R, ik — 2
AFF 5% 4 B 4 T 3 B A D TG B BE DL A g A B
B g LA

1 AR5k

1.1 SR

VEMUIRA T ) AR A L A ) 2L ORI AT 1.5
By T CRBRAE DL SC6 UL, 3 Bk DL A3 T B 5
Yy, TR S5 dIEHTIRSES .

1.2 SEIg 5

Trizol & F Invitrogen 23 F], pMD-19T # 4 |
RACE i/l & % 1) H TaKaRa 23 7] 3 55 5t
#& . Transl-T1 Phage Resistant Chemically/E& 3z 2540
Mg At XS MHEARARA A, BIEH
Wy [ LA T A TREABRA T, SYBR® Select
Master Mix ) H Applied Biosystems 2y ] , DNA
Marker 14 TR % 5 A4 ) TREA FRA W

1.3  Bcl-2-like cDNA £ 5[

NS S 55 2 A g 1Y) BB DL il 24 5 SR
2H SCJE AR AS 1 B Bel-2 3& K By unigene 731,
FIH Primer Premier 5.0 #AR TR FEG 19 (58 1),
it FH] Trizol 32 4 B IfiL 41 Jfd v i) 6L RNA, Jd i 10
mg/mLE i B ¥ i HL Yk L &% Nano Drop ND1000
AN 6 FE T A 45 2H 20 RNA ¥ JE I #r 4
J£ , £ B SMART RACE cDNA Amplification Kit
(Clontech/AH)) M55, % S'RACE F13'RACE
it . = M Reverse Transcriptase M-MLV (RNase
H) 361 ARG 0S8 I 5O 5 B cDNA #ifik . H]
HUPCR X 37F01 5" #EATY G . 3KA% PCR W)= ,
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%1 Bcl2-like EERERRIEEERAMSIIFS

Tab.1 Primer sequence used in the cloning and Real-time PCR of Bcl-2-like
514 FFoI(5'—3") g
primer sequence(5’'—3") function
PmBcl-2-like-31 CAGATCACCTAAACACGTTGCAGAA 3'-RACE
PmBcl-2-like-30 ACTACTGAAAAGTGCTGTATCTGGGA 3'-RACE
PmBcl-2-like-51 CCGCAAGATTCATCACAAGGGTCC 5'-RACE
PmBcl-2-like-50 TTCAGTAAGATGGAGAGGAGCAGC 5'-RACE

PmBcl-2-like-F

PmBcl-2-like-R

PmBcl-2-like-qper-F GAATCTTGCGGAAGCAGGAG
PmBcl-2-like-qpcr-R AGATGGAGAGGAGCAGCACC
p-actin-S GACCGGATTCATCGTATTCC
P-actin-A CGGTACCACCATGTTCTCAG

TGATGAATCTTGCGGAAGCAGGAG

GTATTGGATTGTTCTGCAACGTGTT

fE) A BEIGIE middle segment verification
HRa] FBC3AIE middle segment verification
PItEE  Real-time PCR
KIEER Real-time PCR
WS reference genes

WS IR reference genes

HE AT B0 M U L K A Y0 I FH AR A R 43 T AR
Kl PCR 7=y vk B, i J5 647 B 0 R B glifk
B J5 ¥ B G F B 5 pMD-19T b [ 2 ik 8 4 300 7
#7254 A F) Trans1-T1 Phage Resistant J&5Z 25 4
M, 7 LA MRS Rl s o, ek
A e, 2T A TREBRBAERAR
M43 F8) W o

1.4 PmBcl-2-like £ )15 BF 9Nt

FI 1] DNAMAN H 4 0 2R A5 45 2R 5 1 40
M % 5% 4H ) unigene J5 3 HEAT LU X, PREIEAS E]
PmBcl-2-like cDNA 421, ] NCBI %iHfi %4 ORF
Finder {1 75Ul F 7 [e] 52 HE (ORF) J5 45 21| H 22
fR ¥ %1 ; il iF ExPASy-Prot Param [ 3 (http:/web.
expasy.org/protparam/) Z3 AT 2 R MR B PE T ; [
PSITE V1 #{F (http://linux1.softberry.com/berry.pht-
ml?topic=psite&group=programs&subgroup=proloc)
Gy BT R SRR T AN G YE D) RE A a5 s ] TMHMM
Serverv.2.0 # {4 (http://www.cbs.dtu.dk/services/TM-
HMMY/) il I 5 5 J85 25 44 35 ;SR FH Signal P 4.1 %X
4 (http://www.cbs.dtu.dk/services/SignalP/) TRMESE
A5 IK; SMART #AFINILE5 495 (http:/smart.
embl-heidelberg.de/); Expasy Prosite 3% {f (http://

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

prosite.expasy.org/) FN TG AT &5 fd H SOPMA
A (https://npsa-prabi.ibep.fr/cgi-bin/npsa_auto-mat.
pl?page=/NPSA/npsa_sopma.html) 7 2§ % 3l i —
FKaE5 K s K FH SWISS-MODEL (https:/swissmodel.
expasy.org/interactive) 7E4k X i TN = 2 2544 5 38
i Clustal W 7ELR AT 2 7 51 HEXT 5 8 Mega
X B R A ) R G it A

RIKGTHR

e HAAk—%, 157 IR 5 [RER B DT
MIASEL . MAAE . R AMERE | et
PERR . BELARFIRIR , f#AF T80 °C vk A %5 H o
fifi H1 Trizol 1 $2 MU % 41 ZUP 9 B RNA, T 5 5
HB Reverse Transcriptase M-MLV(RNasaH) [ %% 3
R & UL B ERAE . B SR WA S S ST
SE B PCRAEAR o §7 4% 2% fF . 95 °C 5 min; 95 °C
10s, 60°C 15s, 72°C 15s, 35 M EH; 95°C
10s, 65°C60s, 97°C1s; 37°C30s,

1.6 PmBcl-2-like IN[5] % B FTHARIE 4R

ANTR] B I I 5 (B FR Bk R DLBR
AR . R . BRI . s D ALY
quo Rsemigide, RAghd . Mg BEEHN
I o DB T I . ] Trizol R UK K H
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499 /) 5. RNA, 1M J5 = B8 Reverse Transcriptase
M-MLV(RNasaH) Ji % 5% 18055 & vd B A5 34

1.7 PmBcl-2-like ®ERIH G FRIE DT

HUE 7R S d S [REREEDL, BEMLAY K 4 41 .
R 60 H, VRS E R T REREE DL SEAL, Xt
ME 2 (PBS 2H) & H i 4 100 uL &9 PBS, L4
4 100 pLid g £ B (lipopolysaccharide, LPS).,
Ik R B (peptidoglycan, PGN) . LI 1 & (polyin-
osinic acid-polycytidylic acid, Polyl: C) ¥ & 4 100
pg/mL, 43502 PBS 41, LPS 4. Poly: IC 4{#l
PGN 4 . £ HES G, 240 T 3. 6. 12, 24,
48, 72 f196 h Bt 8 H LAl ZH 41, il & T
A E B R . Trizol 122 #2 BUAS [R] B (] 55 &1
U RNA, 52 #8 Reverse Transcriptase M-
MLV (RNasaH) Ji % s 12055 & 0d B A5 484

1.8 HIEDH

Bractin fE RS LR, FEXF 3k & H 27
Pl i SPSS 18.0 AT A HLL . AAl
R B DL KA [R) G 58 0 S 1Y) S 30 O R AT
AR 72451 (One-Way ANOVA) FILSD ., Duncan
REHE LA, BEHEMEAKT R P<0.05, XA I
Jii [ — B[] 5 A 5CH , DU ¢ A 3G R AT b 3, G
F KR P<0.05,

2 4R

2.1 PmBcl-2-like £ & 7 [& K F 5 5 #r

FIH RACE $2 AR i) 52 Bt PmBcl-2-like &
[K, H cDNA 4K &2 180bp, Hf 5 UTR K
& 193 bp, 3'%i UTR K 8 337 bp,  FFJMC B 52
MERE N 1650 bp, gt 549 LML, ployA
1 24 bp(&l 1),

2.2 PmBcl-2-like EAEK MR

it ] PmBcl-2-like & [1 43 ¥ & 4 21.61 ku,
SEHLRUN 4965 SR RECH 0769, J8 T
KPERF, JofF 5 IR BREEs /s, A 3
A~ Camp FlI Cgmp #1925 11 380 I % 1R A6 AL A
16 2 L C BEIR AL A 5 . 18 41K 25 1 Ik il
T BERRALAL A . 2 T R I s R T . 10
A N- A EEBL A . 94 N- IR s . T
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I PmBcl-2-like 25 [ B9 450, KN -1 E 5
BRIY 47.18%, B-HTE i 13.11%, A4 9.65%,
TCHL I i1 7 30.05%(1 2) o 45 4 3 FU i 45 SR %
B, PmBcl-2-like & H & A Bel-2 44 #4485 (& 3)
{4 | SWISS-MODEL 7£ £k ¥ 31 7 il PmBcl-2-like
B RN, 45 R RYIH 5 K H W5 19 Bel-2-
like 75 FHAHLEE R = (K 4).

2.3 PmBcl-2-like % 5L 3 gL i g 2
] F§ NCBI 7£ £k Blast #5715 5 PmBcl-2-like 2

S 7 5 R AL RE ¢ v B A, AL A U R R L

(Patinopecten yessoensis, XP_021352428.1), 3£

¥t WE (C. virginica, XP_022305873.1). K 4t 45
(XP_011449013.1), 3§ & Wy W (Perna viridis.,
AXS76517.1), %8 i Il (AGK88246.1). f1i # 12

canaliculata, ~ XP_025094120.1), A
4BPK_A), M5 W £ (Ornitho-
XP 028905056.1), V4 iF 5% K
XP_032079251.1), 4l
XP_032897864.1).

(Pomacea
(Homo sapiens,
rhynchus anatinus,
¢ (Thamnophis elegans,
k6T (Amblyraja
Rhinatrema bivittatum, XP_029467467.1, 4R KK
My it (Oncorhynchus kisutch, XP_020338728.1),
85 (Salmo trutta, XP_029550420.1), ## k¥
55 5 (G Bk BE DLFEAT 2 5 91 Fe X, 2 300 H: Ao ]
FRALBE R & (18] 5). RS R ERD], D RBkE
DU BRFERS DL BB DL 38R0 DL, 5
DU SEUNEEWs . KRARWE IRy — K3, IRk
DU SE UL W RO AW 5 oy — 3, B 5 [RER B
LB — 32 (181 6).

2.4 PmBcl-2-like tHRRIE D

PmBcl-2-like 7 55 [CERLE DU ZE AL . 40
NGRE . SNERE . g it PR . 68 DL TR
B 8 LU Rk, bRk E RS, H
WRPERR, Fik B EARI A R BRI (18] 7).

2.5 A[E% BRER PmBcl-2-like BYFRIE D #r

PmBcl-2-like {5 % 7 AN [F] I 8] () 2 3k 22 57 45
N, TERRRR IR SR O b R Ik i e,
Je AR IR . R IR AN ROk, FREEE
R BIHEAT, A5 4 R A4 AR 4l B B 5 T
gy Hurp R ki PR, (HR IR A DL R R 2
Je AR B AT ik (1 8).

o E K P2 2 320 sponsored by China Society of Fisheries
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B, 4. HIRBREEDL Bel-2-like M 5 e B FL T AR R 4R

665

82
163
55
244
82
325
109
406
136
487
163
568
190
649
217
730
244
811
271
892
298
973
325
1054
352
1135
379
1216
406
1297
433
1378
460
1459
487
1540
514
1621
541
1702
568
1783
595

1864
1945
2026
2107

AR YT (ATG) M2 1L % T (TGA) Wik N /NE 1/, B4R % BHS 45 135,

ATGGGGACAGTTAAAGGGAAAAATTGT TACCGCACAAAGCGGGTATAAATGTGTAGAAATTTTTATGTTCCGTTTATTTAG
ACTGAAAGATATACAATTTTCTCTGTGTATGTACAATTAATTTATGCTGAAATGTGT ATCAAGTAGAACAGTTCGAAAGTG
AACATATCACGTTATTTGAACATAAAGGAAAa t g GCTGACTATGTTGATTTTATAAGGACGACGT ACTCTATTGTGACTGA
MADYVDTFTIRTTITY ST VTD
CTTTATAAGTCTTAGTCTCAGATCCCAGGGT TATCAATGGAGCGATCCTTCCTCAAATCAAGATGCTAGTCAGGCTAAAAC
F'I SLSLRSI QGTYO QWSDTPSSNGO QDA ASOQATI KT
AACTAGGCAGCTGAGTGAAAT GGCGGATGAGT TCGCCAACCGGTACGAGTCAACATTTACT AGTATGAT TGACAAACTTCA
T R QL SEMADETFEFANTRYESTTFTSMI DI KTLH
TGTTACCTCAGAT ACTGCTTATTCCATGT TCAAATCGGTCACCGAGGAACT GT TTGCGGATGGTATTAATTGGGGACGAGT
VTSDTAYSMTFIKSVTTETELZF ADGCI NWGCIR V
AATTGCCCTTTTTCACT TTGGTCGGACCCTTGTGATGAATCTTGCGGAAGCAGGAGAGCTTCACCCGACAGAGTCTTTGGT
7 AL F #F ¢6GRTLV MNLAEA AGTETLTUHTPTTETSTLV
GAAAAAGAT ATCTCATTTCATAGAAGGAT ACTTGAAGTCATGGAT TCTTCAAAGAGGAGGATGGATGCAGT GCAT AGACCA
K KI S HF I EGYULIKSWITLG QRGO GWMOQCTI DH
TTTTTCGAAGGAGCTTTTACAAATAGT CCTCCCAGCTTACAAGCGTATGATTCGT CTATTACGGACAATGGTGCTGCTCCT
F S KETULTLTI QI VLZPAYZ KRMIZ RLTLTERTMVTLTLL
CTCCATCTTACTGAATACATCACTTGGCGCAAGACCT AGACT TAAACATGGCGTCGGTACCACAGCAAATGTAGCAAAGCT
ST LLNTJ STULGARTPT RTLTEKIHGYV GTTANVATE KL
TATACTTTGGGTCTGTGGAGACGTTGAATTAAATCCAGGTCCTGGAAAT TCCAGATCGGAAATACTTAGAAGATTCCGAAA
I1 L WV CGDVETLNTPG?PGNS ST RSETILITLT RTERTFERK
GTCGCAGCAGAGCTCTATTTTGATTATGCTATATGAACACT TAAATGATCAATGI TCCGTTCCGAAGTCTCTGTATAAAGA
S Q Qs s$1 LI ML YEUHLNDT QT CS SV VZPZ KT STLTYZKSTSD
TGTACCAGCCTGGTGGCCTAAGGAT ACCCCGTTTGTCAACATCTCAAATCACAAAAAAGAGGAAGACAAATGCATAGCTTG
VP AWWPIKDTT®PTFVNISNUHE KT KTETETDTE KT ECTI AC
TTTCGACATGAGTGTTGAACT ACTGAAAAGT GCTGTATCTGGGAT TTCCCCTGATTTGACCAATATATTAGGACATTACAA
FDMSVETLTLTZEKSU AVSGI SPDTLTNTITILTGHT YK
AGATCTTTTAAACAAATGCGGGGAT AATGCATATCTAGAAATGTGCAAAGACAAACT CTTAGATTGGATGGGCAGCAAGAA
DLLNZEKTZ CGDNA ATYTLTEMCTE KTDE KTLTLTUDWMGS S K K
AATTCAGAAGGCATTACAAACAGT AGATACAAAATCATTCATGGACGAT TTGCGACTCAAACTGAAAGT TCTTGAAGACCT
I QK ALQTUVDTTZ KSTFMDUDTLT RTLTEKTLTE KTV YVTLTETD.IL
AGCCAATCAAGGGGAGACGAT CCCTGATGAT AT AGCAGACAGAGT GTCAGCTGTCAACCTCTCAATTAATAGT TCAAAGCG
ANQGETTIPDDI ADIRVYVSAVNTLT STINS S KR
AAAACGAAGACGAGAAT CAGT TAAGGACAGCTGTCCGAAAAGACAAAAGT CGGGCGATCAAAATGGT TCGTCGGATGCTAC
K RRRESVE KDST C?PZ KT RO QQZKSTGDU QNG GSSDAT
CTCTAAAAATGTACCGATCATGAAACGATTTTGCAGATCACCTAAACACGT TGCAGAACAATCCAATACCTCTGGCATCGA
S K NVPI MKRTFTU CRSZPZKHVYVAETI QSN NTSGTI D
TGATGAGCAAAGCTTGGGTCATACTGCTTATTCAAATGACTGT TCAATAACAT TTGCATCTGCAAATCAAACCCTGGACAA
DEQSLGHTAYSNDT CS STITTFEFASANG QTTLTDN
CACAGAGATTCCAGGAAACGATGCTACTAATTGT GT TGCAGGGT CATCGCGTATGAATACT AATGGATTCGAAATTGATGA
T EI P GNDATNG CVAGS ST ST RMNTNGTFTETIDTD
CGCAACATCTACAACTTCGCAGT TACCTAGTGACTTCCTTAATATTATACT AGATGAGACAAATACAAATGACGT AATTGC
A TS TTS S QLUPSDTFTLNTITITULIDTETNTNDUVTI A
TAACTTTGACCTAAATCTTTTCGAACTCAAGGACAATGACCTAGATTTTGAAAATATAt ga AATAAATCTATGCGCATATC
NF DLNTLTFTETLTEKTDNDTLTDTFENTI *

AGGAAAGTGCTGGGGAAGTGATGTATCCCAGTTCTTTGCAATCCTCGAAATTTTGTCAATAGT TTGTTCGATCTACAAATG

TATATCTTTGATAAAGAATGTAATATCCGT ATAAAACTAAT GGCATGAT ATGAATTTCTTCCCGAGCATAATGATCCAGTT
CTGCGTGAATTTTGCATTTTTGCATATATTATATTGTATGACTGTCTATTGTTATTAACTGAAATAACTGTTGCAATATTG

TAATGTTTGTGTAATGT TTAAGCGATAGAAAGAAAACAT ACATGCAATCAAAAAAAAAAAAAAAAAAAAAAAAA

1 PmBcl-2-like cDNA FH| £ KU R EEERFT

BHI &5 #93k, HHL & 70 AR 3% BH2 4514 18

Fig.1 Full-length cDNA and amino acid sequence of PmBcl-2-like

NI ACR BH3 S5 K4, R4 o R 78 3 KR

The initiation codon (ATG) and stop codon (TGA) are labeled with lowercase letters, the shaded part represents the BH4 domain, the underlined part rep-

resents the BH3 domain, the bold italic part represents the BH1 domain, the bold part represents the BH2 domain

2.6 AERIEERBT PmBcl-2-like B3R 1A 7 #r (2.5 1% (&1 9, & 10),

EVES LPS 5, H 6 h P4, PmBcl-2-like
X R IBEZE W TR, F] 24 h ik 3] 5 e E
2454, TiiJa Mm% 2 72 h i AR, B

E 96 hHF KL EB TR, e EHA N R&IE By 7.28 1% (K19, & 10),

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

FEFEST PGN J5, 6 h AT A & B E T,
iK% 3.859, Tifa 28 FRE, 48 h i ik ik H|
W, A 4299, R ERIA R E AR [96 h (0.590)]
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200

300 400

2 DEKEES N Bel-2-like EAR-REHE
W FRR B, GOFR I, COFRTMEE, L EF5 TN %

Fig.2 Secondary structure of Bel-2-like protein in P. fucata martensii

Blue areas show the alpha helix, green areas indicate the beta turn, red areas represent the extended strand, and purple shows the random coil

& 3 PmBcl-2-like & H 45 #13

Fig.3 PmBcl-2-like protein structure domain

(a) (b)
B4 SEKXN (a) FK 4R (b) Bel-2-like
EBNTHZEEH
Fig. 4 Spatial structure of Bcl-2-like protein molecules

of P. fucata martensii (a) and C. gigas (b)

TETE S poly: IC J&, 3 h IR IAH T A ik
A, 4 1.000; 6h)5ER T, 7E 12h
TR A, N 0.154, fei (20 0 AR Y
6.49 {5 . £ 24 h B PR BT, 7F 48~96 h & ¥
TR (E 9, [ 10),

3 iR

DAL U5 T 4 O T 3 B AR A R 4 L T R
L P, TE4ERR LR E W A G s b R
EERMEA, wFL 3P0 Py R 0 A 0 T
FENURM RN A . A AR T, AR5
FIH RACE AR T4k 45 T 2 [RER £ DL PmBcl-2-
like DNA 2K, HEWIME B2 g )RR Y], H
B F Y & BHI1~4 45 4 18 DL K K 1 0 R
i . AR, Bel-2 [A] 5 45 44 1 BH1~4
J& Bel-2 RG K E DI REM 207 5, Bilan BH1 A1
BH2 £ 5 Bel-2 8 i 2 9 R fk., BH3 2543
J& Bel-2 5 A 51 AR IR T35 R S T i /b G 45 6
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B BH4 45 A4 3 & Bel-2 52 5% i A BT I8 T35 7
JIT Wb T P 5 A Sk s e 58 A R ) A7 7 AT LR
UE PmBel-2-like & 4830 il 94 T (9 AH N DO fg s e oh
PmBcl-2-like & A R EBERRILALA, BF5ERY] Bel-2
Al 38 2o W R AL AE 2 A s AT B SRS 1B, Bel-
2 G R Ak AL A5 2 5 i) 200 ) AR R L
PmBcl-2-like V] BEFIHFL 3N Bel-2 ZEMGEFLH —1F,
T [ Bk BF DU 4 e J8 300 30 A8 v & 4% 35 31 2 AR
M, 256 & B RFEBN GO E B4R, PmBcl-
2-like FE3Z KGO () 3R 35 & B s, HEN PmBcl-2-
like 7€ 5 [QR A DU G W AH b T4 U & #8751
FEEIEN . TMHMM TS5 R R, PmBcl-2-
like N3 5 A5 M9 88, 5 Qi 451 XT ML it D
(Chlamys farreri) Bel-2 K % DL J2 Lee 261" X JE 1
TG AT RpBel-2B FE R 7% B 45 R — 5.

WF eSS R D RE 1Y AR F B 2 — 0 T %
FERTEAR R AL E R RIEB, ASLE R
FH 5 % it PCR 3 ARG T Bel-2-like 36 R 7E 5
[CERBE S P Rk i, 45 R EKH, PmBcl-
2-like 76 T [RERRE DL &L 34 ik, il
Fibtbe, HUCHMHR, FHMALhRSE
WAL, TEDL IS, B2 SR A R K P R T
Wy i AR R SCEEAE A, TR B T AR R
BIUAAR 10 575 — 20 7 A0 5 5 220, 30 5 R 5 TR BR
B DL A S 8 88 B, PmBcl-2-like 16 88 55 23K,
KT HS 5 O CERAE D s i EH R
() B3k, I L 7E I PR B DU I % 4 L
BEEN IR,

N T RGWFGE PmBel-2-like 75 5 R ER £ U1 4
REPHE P R EWER, LA T D REREE
U132 %] LPS., PGN Hl Poly: IC X 3 F % 2 #ill
J&i » PmBcl-2-like £ v A [] B[] 45 ) A X 38 3K
B (E10), & BAEZ SR RS . PmBel-2-
like (I FE R B FIR, RWHZS5 THUAR
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Fig. 5 Multi-alignment of PmBcl-2-like amino acid sequence

The depth of the shadow represents the similarity, the darker the color, the higher the sequence similarity
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Fig. 6 Neighbor-Joining (NJ) phylogenetic tree c
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Fig. 7 Relative expression of PmBcl-2-like
mRNA in tissues

A. adductor muscle, B. hemocyte, GI. gill, GO. gonads, HE. hepatopan-

creas, MC. mantle central, ME. mantle edge, MP. mantle pallial
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R SR Py N T e e S T N i
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9L MG Ornithorhynchus anatinus

SR4E3E M PmBel-2-like 2 4t i L1

onstructed based on PmBcl-2-like amino acid sequences

0.75 ¢
0.60
045+
0.30 +
0.15 +

PmBcl-2 like FX$ ik &
relative expressions of PmBcl-2 like

B G T D EU U PV
KEW
developmental stages
[El 8 PmBcl-2- like ZER[E X BRI HAR AN RILE
Egg B, Fe. ZH&UF, B. LW, G LW, T HEELHH,
D.D 4k, EU. REIFRIA, U BRAH, PV. (W) BE5EH

Fig. 8 Relative expressions of PmBcl-2-like at

Egg Fe

different developmental stages

Egg. egg, Fe. fertilization, B. blastula, G. gastrula, T. trochophore stage,
D. D-shaped larvae, EU. early umbo larvae, U. eye-spotted larvae, PV.

post-veliger stage
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(a) PmBcl-2-like 1 LPS HI 5 A [F] 0 8] s (R AR XS Rk & (b) PmBcl-
2- like TE PGN Hll ¥ J5 S [A) B 8] 55 (9 AH XS R IE &5 (c) PmBcl-2-like
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Fig. 9 Expression of PmBcl-2-like after adductor

injected by different immune stimulation at
different time points

(a) expression of PmBcl-2-like after adductor injected by LPS; (b) expr-
ession of PmBcl-2-like after adductor injected by PGN; (c) expression of
PmBcl-2-like after adductor injected by Poly:IC. Different letters indic-
ate that the same stimulus group has a significant effect with stress time
(P<0.05)
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PmBcl-2 like relative expression
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B ERE R BN RIEE
*RKONE R L FH (P<0.05), **FRox 27N EF (P<0.01)
Fig. 10 Relative expression of PmBcl-2-like at different
time points after LPS, PGN and Poly: IC injected

"*" denotes significant difference (P<0.05), "**" denotes extremely sig-
nificant difference (P<0.01)
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Cloning and preliminary study on the function of
Bcl-2-like gene in Pinctada fucata martensii

FANG Xiaochen ', LU Jinzhao '’, LIANG Haiying "***, HE Junjun ’, SHEN Chenghao '*

(1. College of Fisheries, Guangdong Ocean University, Zhanjiang 524088, China,
2. Shenzhen Institute of Guangdong Ocean University, Shenzhen 518108, China;
3. Guangdong Provincial Engineering Research Center for Aquatic Animal Health Assessment, Shenzhen 518108, China)

Abstract: As an important apoptosis-regulating gene, Bcl-2 gene plays an important role in endogenous apoptotic
pathways. In this study, Pinctada fucata martensii Bcl-2 gene (Pm Bcl-2-like) was cloned by rapid-amplification of
cDNA ends (RACE) technology and its characteristics was analyzed by bioinformatics methods. The expression
levels of PmBcl-2-like in different tissues, development stages and by immune stimulation were analyzed by quant-
itative real-time PCR (qPCR). The results showed that the full length of PmBcl-2-like cDNA was 2 180 bp, the
length of open reading frame was 1650 bp, and it encoded a total of 549 amino acids and the molecular weight was
21.62 ku. Domain prediction showed that PmBcl-2-like contained BH1-4 domains which are typical domains of
Bcl-2 family. Multiple sequence alignment and phylogenetic tree analysis showed that PmBcl-2-like was highly
conservative and had high similarity with Bcl-2 of other species in phylogenetic tree. Quantitative real-time PCR
results showed PmBcl-2-like was expressed in all the tested eight tissues of P. fucata martensii, with the highest
expression in the gill, followed by the gonad, and with the lowest expression in the mantle central. At different
developmental stages, the expression of PmBcl-2-like was higher in the embryonic stage and the highest in the fer-
tilized egg stage. After being stimulated by LPS, the expression of PmBcl-2-like reached the maximum at 24 h, and
then decreased to the minimum at 72 h, with the maximum being about 2.5 times of the minimum. After PGN
stimulation, the expression of PmBcl-2-like reached the highest at 6 h and the lowest at 48 h, and the highest was
about 7.28 times of the lowest. After Poly: IC stimulation, the relative expression reached its maximum at 3 h, and
decreased to its minimum at 12 h, and the maximum was 6.49 times of the minimum. This study suggests that

PmBcl-2 -like may play an important role in the development and immune defense response of P. fucata martensii.
Key words: Pinctada fucata martensii; Bcl-2; gene clone; gene expression
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