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HFLH, AHRE, KKF, wwFF, = EY, #F X"
(L7 RZE R = H RSB, 77 T 5300045
2. E Bl P p T AT, PRI RIR S AR E ANEE, SR M 510301)

WE: H 7% M E BT 2 B (T-cell acute lymphocytic leukemia, fal) 72 7 i 4 %5 & ) %
FEThE, LI K cDNA KB % ¥ 8 5 R (rapid-amplification of cDNA ends, RACE) &
WY &% ALY tal By cDNA 2K 77|, @4 K Chial, Z 3 H 2K 812bp, H &4 5 4
X 17bp, 3' 44 X 135 bp, JF ik A i 4E (open reading frame, ORF)660 bp, %73 219 4~
BAEB, WML THE2511 ke, BLEH H580, ZFF A FAAAMMERD T,
Chtal 5 K 8. EMNBEG ol F ul FFEERE, AT ZEEZ KK tal Xk
W—AmR. KAEEEPCRERE T, Chtal EF BB ME M T RLERE, &
KRG BREMR. EARNEAE LT HRERNNE, Chtal RFELF LA,
AR 24 F 12h H B REHAF, MEHANE mZEXENEXEEZR TR, Tl
MLERE R, Chal EHRZ Y Rk, EHREFRELATALEE B L ERTHRE ALY
BE, M Edu Lt — PR LT tal EARAFE G AR E A0 FEN )
AARMFPBR T HFAEE G w55 T KE@ARBEE, TEANTFRZELBERLTHR T
W oh ek R B T IR

K FH Y, wl, AR K, L@, BBk, Bdu @z

hESAS: Q78559174

R EL R 7 L A (T-cell acute lymphocytic leuk-
emia, tal) = T 400 21k Ik B 400 1 I 58 & &
Az AT 9 AR 1) G B S AT, il o g e AR ) A
Hh R T Y A o HE A AL SR 2R Ak, DA I fif
I B & AR, FEIT 25 % A9 T 40 2 pE ik e
20 B P I R T R B tal B PR tall Y
MWD 2MEEEN, B 4K HE ™Y ppd2Tall
(FA MR IR HE 1~331) FIEUE 1Y 2 ik pp22Tall (3% 2
176~331), & #R AL 1 L A 119 B JiE — PF — B2 e
(bHLH) % 7", tall 1 bHLH Z5 #9355 Hi1 Al
tal2 bHLHZS ¥ 35 WA OG , Il Fil tal2 J& AR

Wi HEA: 2020-03-30  f&EIHER: 2020-05-28

FETE: EXE AT KR (2018YFD0901400) [ 5 DU = \b 4k R 8 1% & Tl (CARS-49); 7N T BRI &}

39 B £ 101 (201806010003)

E—EH: WA (R, ANFKF=Zh Witk &5 KM 7, E-mail: 1828680977@qq.com

ERFRERRD: A

FEL, BEATETE T 408 il b vl g G4k B 4
U HHTER i — T A R iE—AF—I8iE DNA
SiaEFrEa, eyl w b aikE
HEBRE " KL, tall, tal2 F1 I AR T 5 A
2 T 400 A MG A 5By bHLH 2 (A 198 B 211
bHLH %5 4 3 2 bHLH #% 5% K F 1) DNA 454 X,
bHLH %% 5% A ¥ 14 25 4 3£ % 29 60 > 2 5L 1R
bHLH &7 {12 #F 25 11 ot 5 — R0 7] — R AR 1T
B, T S A R 1) A 4 DX A T 5
5t DNA 254 . bHLH #5R 10 AR A
BEAMBEEAY, E12 M E47 J& E24 KA =
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24 KopE o R 45 %

Y, J&F AZREN, tal i) bHLH 254 30R A 2%
bHLH 7K [1 — % {t & bHLH & 1 5 13 DNA fF
WU 7R AR ) SR TR K (tall/E12 1 tall/EAT)
57 81+ X E-box J¥ ¥ LA = HEM 1.

H & F tal WHFR EEE D T AN (Homo
Sapiens)t">> """V F/N B, (Mus musculus)™ " S5 1H F
i, TEICEHES Y R, R R
WL, REMEE TP NARE, 4w
(Crassostrea gigas)”" FifE JH . TR A ) 1R8]
FIREH AR T . FH WG (C. hongkongensis) &
TR KR S 2 —, FESATE
T E A m W O b , HA R E R E
HETAED, I AERFEAE SR AWK,
IR HH R 5T W IR DL R 3 A, 7 U A
BTORMAE ST, P E 2 T A U A SR
MR W R ke . TR, JF R A s 4 Wi fo 2
Bi E A 5, % % Bl A ik B Hp 2 R B AT IR
BB S ARSI R R v T A U WA tal
SN (Chtal), BT T HAE G52 B 18 S bk 2 4
JH 38 5 AR T, I e SR S A 5 DL 2 S 1Y
YA 2 ML B BE S T SRR, R DS T B IR R
YU B PR AL T A0S 5 R .

R R SRS RES

1.1 SCIg#t R

2019 4F 6 A, M [EFRF 2 B R i U VR0 5%
BT AR YT S 56 35 b BG5S B R (10 £ 0.2) em &
WHEA T, BIR TR K, KR 25~29 °C,
EhEE 20~26, HZEFRA, BRI AIE 2 K,
1.2 AE RS

FEHR Ay 2, — R WK (Vibrio
alginolyticus) 5% 50 ¢, — 41 J& ¥ I M 75 % BR A
(Staphylococcus haemolyticus) 5250 2, H A~ L5
ZH LA 100 pL/100 g 74, W h 1x10° CFU/mL 1
Vs i SIIC R RIS 00 P 4 2 BR T 43 ) 6T A s b g A
SENLEAT A, 0 2 v A () A R i ol i
2% M5 W (phosphate buffer saline, PBS), £:4~5C
B 454 T B 20 H A U A P T D TR T G s B
PLIBCS HAvdshtss, 0507F 3. 6. 12, 24, 48 Al
72 h Bk AR, PRAE TR

1.3 RNA 2Bl 5 ¢DNA 894 X
VEHL 5 PR At G, BANER . PR .
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MISEHL. AR . B8 GO I bk L 40 A 7 >0
215 WU R S A A 5 H, IO [R] ]
R IR L AR . ) Trizol TA4R U RNA, R
FH 1 % 1) 35 B8 b € Jist FL 9k A1 NanoDrop 2000 435t
G RETHAG DU R B i, IR R AT 80 °C UK
%f. F Prime Script ™ RT reagent Kit with gDNA Eraser
TR & AT B s, S B B A R A0 ) 1
BT,

14 Chtal ERRESEMERFEDT

MG O A 0 5 s L 8s , d A (s B F
7 ¥ 0 18 B tal 5 7 510, FH Premier 5.0 %k
BT RERIED I (R 1), & KYHERH] SMART
RACE c¢DNA Ampilification Kit (TaKaRa) i 7 £ ,
ik H R PCR #E4T 5 FI 3 RIm B9 1, 45 148
PCR JZ % 45 1F: 94 °C 3 min; 94 °C 30's, 72 °C
3min, 5 MEH; 94°C30s, 70°C30s, 72°C
3min, 5 MEH; 94°C30s, 68°C30s, 72°C
3min, 30 MEFF; 72°C 10 min, 4°C{#77. LU
%5 1% PCR =W it , #4756 2 % PCR [,
N2 AF ) 94 °C 3 min; 94°C 30s, 68°C30s,
72°C 3 min, 30 MMEH; 72°C 10 min, 4°C f&17
PCR™ ¥ I 1.5 % B By i W e g vl vk ARSI, U
Bl B o R Be, SRS 75 pMD-19T 2 14 i%&
P, JFEEALZE DHSa BP0 SRR 0 ok BE
SO REITHEAT R PCR %58, ik K — Wi & YR
A BRAEMF . A NCBI %4 1 (https://blast.
ncbi.nlm.nih.gov/Blast/) ) BLASTP T. B i} 17 6] J&
¥ % 4 At , F| H ExPASy (https://web.expasy.org/
protparam/) TN & [ 51 4 53 ¥ 1 FIAEHL R, R
NCBI %4 J% 1 i ORF finder (https://www.ncbi.nlm.
nih.gov/orffinder/)i#F 17 F il 15 352 4E ) & S T 1) il
P&, FIFH MEGA 7.0} 1) Neighbor-Joining (NJ)
¥ R GEAERRT

1.5 Chtal EREHELFRIED T

A 52 0 9¢ ' 7€ 5 J5 ¥ (qPCR) K2l Cheal
TEAR AT Us 41 W AN R 2 ZUrb i R 3k, LGS E
B PERR . PHSEL. THARRR . SR LO R RN I ik
BN, DK s W5 52 B0 R UL JS Chial 15
Mtk A Rk, BRAE LR 3 D AMEL SR
A SYBR® Premix Ex Tag™ (TaKaRa) 4%}, EFla
o NS IN, i LightCycler 48011 %€ 5E
PCR Y # 17 %€ i 43 #1 . PCRJZ ML FEJF : 50 °C
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Tab.1 Primers and sequences used in this study

519 JF5(5'—3") g
primer sequence usage
ChtalR1 GACTATTGGTAAACATTCTTTTGTGACG 5' RACE of Chtal
ChtalR2 TACAATATGATGTTCTGGACGGTAAAA
ChtalF1 TTTGCGGAGCTTCGTAAACTTGTACCG 3" RACE of Chtal
ChtalF2 ATTAGACTTTTGGAGAACGTTTTAGA
UPM-long CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT first PCR for 5’ and 3' RACE
UPM-short CTAATACGACTCACTATAGGGC
NUP AAGCAGTGGTATCAACGCAGAGT nested PCR for 5’ and 3' RACE
ChtalF3 AGCTGGATCCATGTCGACGGAGTATAGAAG vector for Chtal-pET28a
ChtalR3 ACGTCTGCAGTTACGCTGAATGCAGACTTT
ChtalF4 ACTGCTCGAGATGTCGACGGAGTATAGAAG vector for Chtal-GFP
ChtalR4 CTGAGGATCCCGCGCTGAATGCAGACTTTCAT
ChtalF5 GACGACAGCGACGATAATGT Real-time-PCR of Chtal
ChtalR5 CCTGGGTAGAACTTGACCGT
EFlo-F GCTCCACCCAACATCACCACTG Real-time-PCR of EFla
EFlo-R ACGGATTTCCTTTACGGACACG

2 min, 95°C2min; 95°C15s, 60°C30s, 72°C
30s, 40 MEF; Wt fF: 95°C15s, 60°C
30s, 95°C 15s.

1.6 Chtal 3R3EF=H) R0 I 40 BE € i

il FH A 52 56 2= PR A7 19 268 58 O B 1 R
pEGFP-N1, ¥it51¥) Chtal-GFP(# 1), 137 BamH
I Fl EcoR T 2BV, PCRY MG, Bl b
HE e FL UK [ Use PCR 434 7 %), A BamH 1
EcoR | WUE§Y] PCR 44 7 ¥) Fl pEGFP-N1 #E{A
37 °C Y] 3 h, 5 FH SN AR E i R Kk [] A il 17
FEY), T4 ERERGEE, ik DHSa, BEBHME 7ok
EON AV, IR IE A TR B OR . R
F% 2 XHEUY Y HEK-293T 41 i 322 Fh T 6 L 41 i %
FEMEATRE IR, FR A0l A B 18 B 2 80% k4T
e Ll pEGFP 78 # & X} R4, pEGFP-tal 2
ST, SR FIRE BUIREE i AT  , R 12h
J5 ¥ W, 48 hJE F DAPI #F 17 40 it #% 4 (5
Olymapus ‘Bt Bi 1729 AR R .

1.7 Chtal R#zRiE541¢

EHE BamH 1l Xho 1 X 2 NEGEYIN S, %
i+ E A% £ ik 51 ¥ Chtal-pET28a (3 1); PCR "1

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

i Chtal ORF; PCR =¥ Fil pET-28az% 14 /3 7] fdi
A BamH 1 #1 Xho 1 WYIEESEATXUEEYT, A B

EHEEEC LUK Al AL BED) ) s K4k 5 Y BEY) PCR
77 )R pET-28a AR 7% 4% ; %1k DHSa 852 25 41
L, PRIBCPH P e B, SRS WP S, I
1F Hff 7% 2 2H JORL pET28a-TAL % A 3| BL21 (DE3)
i, £ IPTG 555 M 1xPBS AR, 7
JH P T A R R AR S, AR A R A2
Bri&xr & i T aife, A BCRiBERMEN .
IPTG /5 5 8 (1 faifb J i B4 & A T 8 A
RN EER K (SDS-PAGE),

1.8 FEHGFMMACHEBITHS - HRE-27
Bt &8 bR 1 g A% TR TR E

43 5185 100 pL (100 mg/mL) TAL 5 26 %5 14 #1l
1L ¥ F 25 F (bovine serum albumin, BSA) i 5 %)
s e, Hoh BSA /R D9 X IRAL; 12 h
Ja B HBEVLER 5 HAASFE R, 43 ) HRU 9k 12 4
PRLT 4 A EobR b AT 6 fFLAR TP R
AFLEEFP 1x10° SRR, ZERHLHIA 10 pmol
MY 5-& R FE -2 I 480 IR 5 BE A% 1T (5-ethynyl-2 '
deoxyuridine, Edu), FEiR#CHEEF 2h, PBSH
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26 KopE o R 45 4

VEAHAL 2 Yk, FK 3 min, fIIA 1mL 4 % £ 8
HEE =R E 10 min, PBSIHEANME 2 1k, ik
3min, fIA I mL % 0.5 % TritonX-100 f) PBS %
IR 10 min, K5 PBS VS VEAM M 27k, fmA
500 pL Click-iT™ 2 b ¥ % ik BE G F 30 min, 37
Click-iT™ [ N ¥ , H & A 3 % BSAMY PBS i Uk
YL, S 500 pL 7 B9 DAPLIAH, = ikt
% F 10 min, RGO, FH PBSIHVE3 X,
PEG I U T BEAR A

1.9 HIESH

48 FH 7 39 {8 45 ME 2% (mean + SD) &R,
FIFH SPSS 18.0 # 4 5% I B K 2 77 2% 43 #1 (One-
Way ANOVA) Xf 8 4fs i 17 4t it 2= K 4%, P<0.05
HBEVELES, P<0.0l N B EELES.

2 4

2.1 Chtal c-DNA FHH R PES S

Chtal cDNA FF 51 4K N 812 bp, 4% 5'4F
RS X 17 bp, 3'AEZMASIX 135 bp, ORF 4 660 bp,
bt T 219 NEFERR, FHARXT 73k 25.115 ku,
L B N 5800 275 X A5 R BOR
Chtal %) 2 FE T2 7 5 5 K- 41 W5 (AAK72692.1)
B —Ze vk fe o, N 98.17 %, 5B £ (Danio
rerio)(XP_009300346.1) [ — E 1~ 7231 %, 5
A (NP_001277335.1) F1I/NER (NP_035657.1) — 2
PR35 68.12 % F1 67.65 % (& 1), FIH 10 4~
Tl TAL 22 310 77 91 A6 R G kAR, A s 4
Wi 5K A5 . SEWALG (C. virginica). Y6 BB
Y2 (Biomphalaria glabrata) ¥ h—37, 5508 (Dro-
sophila yakuba), ¥ fa | WA 4 (Aplysia califor-
nica) BN—32, NF/NREAIE —7 (K 2).

22 Chtal BESHMAFRLETHRIEER

qPCR 45 W7, Chtal TEANE B . PERIR |
PSEAL . TE AR MR . B8 O JUE R I bk B 40 A rp 2y
ARG, TR MR A0 Rk e, kR
O E L SRR AR AR, AE AN E B rh Rk i R K
(1 3), FEIEEEINRE YL 12h )5, Chtal 335K F-
BETHE, 24h k3, JXHRZERY 15.43 % (P<
0.01), Bt AFEIAYIEIN, Chtal 33k BB HT R,
MR A BRI IERY 6 h 5, Chtal TG B2 I
P, FE 12 hik B dm, X IALRY 16.6445% (P<
0.01), Fifi 5 ifa] A3 0, Cheal i 36358328 F

https://www.china-fishery.cn

M (F 4),
2.3 Chtal Fi& =989 I 40 B8 E L

WY e, @R RgaIOLERME
() 35 DA il 5 A R T TR, o 2 Ok
203T 4iffd, 45 % R, pEGFP-tal TE 40 % i 3£
ik, Xt HEZH pEGFP-NI 7 20 ffd A% 1 40 fifd Jix v 3R 3k
(ERR 1),

24 Chtal BR%FTEEH

P A% Rk A, W H 40 BTk pET28a-al
& A\ F| BL21(DE3) 4 il , £ IPTG 5%, Bt
FMENESEAS AL, RIESFEA,
IPTG S8 M, 4ifb/5EHE AT SDS-PAGE
BEMEHL K . S5 R Wos, IPTG %S & A itk s
A A 2 B o 25 ku(# 5), SIS E
I AH X 43 o A
25 FRHYFMMKEMETHS Edu EBIENE

14 TAL 5428 1 5 80 7 s 4w i1 52 AL
AT A0 AT O TR, SR BN, LA E
LA IR NG NN R g Sl RO s NN D O
20 22 57 . (P<0.05)(K1 6)., Edu 5451 i = 45 5
I e M= s T e R <SR | R
21 i ) 354 B R X BEAL 1Y 2.35 £i% (P<0.05), TAL
AL A EL A 0k A s A 5 ot 9 L 20 A 3 A 1Y
it (I,

3 iR

TAL & FLah Wi i & & it bn i 2 —,
TAL 5 ¥ & 3L T T 48l 2Pk 9k T8 40 M 11 0 s A8
H, il RENROKRYAS KN, 18
BUAF /N BRURY 3 1M 2H 2L A I 31 TALT 28 12, /)
§LSCL [fl &% . SCL fl TAL 2 5 1% if i F2>,
BRI, FEHERT el WG, /NRIE
9.5dZEABET:, [ RIEK tall FEHH/INE,
s m AL Z 2] T A IRE R, 155 HE D)
Wi, tall/SCL 3k B35 X5 T & 1l T 58 13 1
TR B G E 2, % 5 1all/SCL 1 HHE
SR TIRE, K ARWGY tal T RE A ST 4 W5 i
Iy FrE A TR, RS Z Pt #F
AW ral B LR T 5 5 ARG R — Bt o
5 NHUNR tal B —B0HEEAR, T LA A& s 4
Wi tal 5 HAB P tal A TR, WA
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1 3] B, . B e TN el B TR S TR 27
10 20 30 40 50 60
. ) ifh FERCE Pe W (s (e o [ s .| Jills s linea
F AL C. hongkongensis ceeeeee  DSTEYRSCTTRVETP POl FEEIVLCPRVEK - «vvvernnns LTESRERTKS LSO
'kiﬁﬁ C. gigas coveneeJSAEYRGCTTRVETP PR FERIVLCPRVEK . - - - <o oo .. LTSREFJTRSLSCD
T §iginica  seseseees ArrovRscvTHoTAP PN FSVLCPRIVIR. «vvvvnnn . KSLSCD
H R .
it A, californica N e b
?ﬁi@ fi:ﬁﬁfcuzus ussnnsm.ulasuunus pasPsfLarJrrAnNCSTPPOHAEPRAQDTORP CI§o AE TOSR
P D yadkuba eteeerteas MTERPPSEMARSDPQLEMQDAAERRMAPPHLYLLNGVAKE TSRIRAP AEPPV |
J \ o MAWMP SSSNGADNMDERS TASS[HS SGHSQTNESPRSGHLNGNGSMROTNRGRHPPAL
%%%%ﬁ%% f}_’i’;ﬁffé‘,’écwpyoge"“ ----- ux;rguuvulx INELGIVOVTTNPT 118 e cnnuannensnnennannnenns
130 140 150 160
} .. R NSO SR (N S—
%.;i‘/%ﬁ‘rﬂ!}ﬁ C. hongkongensis L sms\rcsssso‘,s n\, ..........................................
AR C. gigas SRTS‘I’CSSSSDGFD*‘ ...... o T
iﬂ%%@ C. virginica l SRYSFCISSSDOVENBOEE: - « o e ciiennssnanusaniosnnssnsbasanssannnins
(| 3 B.glabrata . RLNGRCKIPSIJENG +«vvcceevee s LEHEETSSDS cececccnvsnsorsannnns
i 4. californica “"‘"f’?'f!f’??'f?... o B L A
fﬁﬁﬁ D.rerio PP PLPLLAALHPAPP[JPHO “RLAQLSCLTGSSPAAALLPPAFLATHPF I§..SSF
;’Eﬂig ]‘Dly";']‘;‘zil“s PTTELCRPPGPAPAPA[JAS A eL?GnGRuvaLsnPALAAMGPGMLLYSLscvusmsnr
oy - Strapiococcus pyogenes O[ROY I VLNGNQADANRSLSSSPRSHSRNGLLTAPASSGSSVG s eravvvrananannnnns
A H. sapiens
e at C. hongkongensis FEO
KAtd C. gigas KRMETNSRERWROQNVNG
KL C. virginica [|XRMETNSRERWRQONVNG
JETERUFR B. glabrata VRRVETNTRERWRQQNVNG FHELRKLVPTHPPOKKLSKNE I LRL
@‘@;’: 4. californica VRRVETNTRERWRQQNVNG FHELRXLVPTHPPOKKLSKNE ILRL
%§§44 D.rerio | RRVETNSRERWRQQNVNG/ESELRKL IPTHPPORKLSKNE I LRL WK 1D
gﬁ% ADl-””;CSCb””S VRRIFTNSRERWRQONVNG F 'ELRKLIPTHPPOKKLSKNEILRL MKYIN
i St-y“t”” VRKVETNTRERWRQONVSG F \ELRKLYPTHPPOKKLSKNE ILRE.\IKYI
. g e ecus pyogenes 1 RMKmDmHLSKI
-sap VRRIETNSRERWRQQNVNG F ( . L
310 330 340 350 360
] BT o] Vvl ussabuw sl lsswinilesiieilles
F LR C. hongkongensis oI RITH VYV 1 L] PRt e e A E T
et C. gigas v v K e o3 § s;. ...............................
SLYHEL A, C. virginica ol /I oY Gng;g TS S
JCRFER  B. glabrata soe ISP LHIL stk sBsMr oL s ar ETNRDENIIEDR?LCFEPTIDSSASKVDSL Lo
A F A californica M e B P e Y SRR SR, Sl et
Ry D. rerio THSL LTlSSGSSCYGDTDS TGPRACSTOP - KHSRE - I@aLTVSGfAR- - - -
%% M. musculus PEDL Dnsvﬂ]sscc 9|nsv1e PTP.KHT nSLHPaLPAAnthn -------
sy S ?-W’wbﬂ PR HICEIT DG QuHR aam GNAGNDJL LM 1 APGRVYKSELLMESTLPLEHPLNGPPLP
. o eplococcus pyogenes g PHGRLEDIGTE]MQ ISELRE | IOMYLIFQAE | I ARSI RTTAH[JEAVAKLAH L AT I PDP
- sapiens poDLMovLsells scofsMo GAREIP[ YTEEPAP -XKHTHRSLHPAMMP AADGAMPR - < -+« -«

1 ChulMEMYHizEa &

BEFF 5 % FRHIRTEL 45 3R

W Fd e Fe tal S RY (35 R 17 51 1) GenBank £ 31 5« KAL 8 (AAK72692.1); 35 4L 8 (XP_022312823.1); 678 XUHF 2 (XP_013070458.1);

AR ZF (XP_005089768.1); BT T fi1 (AAC41264.1);

/N (AAAB6937.1); R (EDW92429.2); Rk EEEK B (ANC25916.1); A (AAB19683.1)

Fig.1 Comparison of tal amino acid sequence in C. hongkongensis with amino acid sequences of other species

GenBank sequence number of species and their fa/ amino acid sequence: C. gigas (AAK72692.1); C. virginica (XP_022312823.1); B. glabrata
(XP_013070458.1); A. californica (XP_005089768.1); D. rerio (AAC41264.1); M. musculus (AAA86937.1); D. yakuba (EDW92429.2); Streptococcus

pyogenes (ANC25916.1); H. sapiens (AAB19683.1)

A bHLH Z5 M8l . 7 48k A B R 75 s 4 Wi ral
SRS IR R — 3, 3 v W] ax 46 35 [N T fig
TR S . LIS R R, FUS G al
A g B LT HADBAR S W) tal TIRE
N TRV tal FEF WGP A BT RE, 52
5532 FH qPCR AR XS HAE AR 20 4 rh i R ik 685X

AR B R T R IA K AR AT TS . A
e BRI B s AL WG AR 1N, ral )12 323K T 75 W AL W

AL, TR MLk AN b A Rk R

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

ig.

SRAWRIIFR AL, Barreau-Roumiguiere 55"
WFFE 45 5 o K W5 sal $5 5T 5 W I 48 A v 42 B
() RNA 582458, MU IS U RNA b, 306 559

e sc i, WA H T RE S et o, %N
PP A ER K AR A EOR A, 2
SHUGHERIEHT N —ANEERNE. Fik
L g i 9K L 40 i EE i R B A R G bl PO AR
FHES, AEAN UG SRR AR Y B, AR il 240 i 4
Wi, I £ P I AR R D2 e Y B 1R
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28 Ko AR 45 %
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Cloning and functions of the lymphogenic tal gene of
Crassostrea hongkongensis

HUANG Yanan', ZHOU Yinyin 2 ZHANG Yuehuan®>, YU Ziniu?>, LIJun®, PAN Ying ‘*

(1. College of Animal Science and Technology, Guangxi University, Nanning 530004, China;
2. Key Laboratory of Tropical Marine Biological Resources and Ecology,
South China Sea Institute of Oceanology, Chinese Academy of Sciences, Guangzhou 510301, China)

Abstract: Crassostrea hongkongensis is one of the pillar industries of mariculture in the coastal areas of South
China. In recent years, with the continuous expansion of the scale of cultivation, the destruction of the breeding
environment and the frequent occurrence of diseases, the large-scale death of C. hongkongensis has occurred,
which seriously restricts the healthy and sustainable development of C. hongkongensis. Therefore, it is very
important and urgent to carry out immune research for the healthy and sustainable development of C. hongkongen-
sis. In this study, the immune function of T-cell acute lymphocytic leukemia (fal) in C. hongkongensis was studied,
RACE technique was used to clone the full-length cDNA sequence of the (T-cell acute lymphocytic leukemia) ta/
gene of C. hongkongensis, named Chtal. The open reading frame (ORF) is 660 bp, encoding 219 amino acids, with
the relative molecular weight of 25.11 ku. Multiple sequence alignment and phylogenetic tree results showed that
the Chtal gene had high homology with C. gigas, C. virginica and Aplysia californica, which proves that it is a
member of the fal family of mollusks. Fluorescence quantitative PCR results showed that Chtal was the most
highly expressed in haemolytic lymphocytes of oyster in C. hongkongensis, followed by heart, gill and digestive
gland, suggesting its function in lymphogenesis. After the stimulation of Vibrio alginolyticus and Staphylococcus
haemolyticus, the expression levels of Chtal were significantly up-regulated, reaching the highest levels at 24 and
12 h, respectively, and the expression of the gene gradually decreased with time. The results of subcellular localiz-
ation showed that Chtal was expressed in the nucleus. /n vivo injection of recombinant tal can significantly
increase the number of hemocytes. Edu proliferation assay further confirmed that Chtal could promote the regener-
ation of hemocytes in C. hongkongensis. In summary, this study revealed that Chtal was involved in hemocytes
regeneration, providing a basis for further research on the function of this gene in immune response of oysters.
Key words: Crassostrea hongkongensis; tal; gene cloning; subcellular localization; prokaryotic expression; Edu
proliferation assay
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