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AEH T HE AR RERAEE LCK EE 421K cDNA HIEER RIESTHT

ERWLEKEEL R RS

(. IR WA A2 Be, LIZR 75 8 2660035 2 4 F A b B IR T 20 F HE AT S g 2, vh UK B2 i e b

FEK P T ILZR 75 5 266071 )

FEE : AHEERH] e DNA RS LY B AR (RACE) MIEESY (Scophthalmus maximus) FUE cDNA SO 5E AT 21 Tk L
1A 1% R (LCK) 4K cDNA ¥4I, 74455 193 bp 1 5" R umAERAS X (5" UTR), 1 506 bp TR EEHE (ORF) F1
300 bp 3" UTR, SN FH M B LA ST 502 2 3R . RS0 R A BRI, RS 6T LCK SR S5 21 88 R J5 5 (Fugu rubripes) Fl
MG BEAIE (Tetraodon nigroviridis) B3R I . FERZEBEIE H H L IEIGAINM (TEC) RIS (Vibrio anguillarum) 2%
YL G 2 B 2ot LCK FEPR AT T RT-PCRRIR T, 45 RERW], KEE6T LCK FEH RAE IE# IR ZH 2 rh 3k 5 7 1168
IR 12 h 5, REESEIR R A LCK FEIR F AT 5 ; 7EB I BRI i JGE T S e 2 4y, RAE BB G I 3] LCK BE PR 3%
ik BN YL 48 h 5 LCK SEPAERGAIE ek it o IS AR, LOK SEPI7E KGR ST UNE S pie N 2 e 5 S A [

EK P RE2#,2009,16 (5): 660-667]

KEIE . KEEHE (Scophthalmus maximus); T WKL 2N B2 ; cDNA; RT-PCR

FESES: 0959 XERFRIRAD: A

T 4k = &40 B 1% 220 R 13 ¥ (Lymphocyte cell kinase,
LCK) J2: 85 11 I S BRI Sre R AL IR 2 —. Ytk
32 B SR I TR 008 B 2 220, B o B
HHZMER A (MHC) 5 TR 4IHSZ 1R (TCR) 254,
PGS LCK 76 I 45 PPkl 2 5 15 S 55 Fe
LCK JEIR BEAS 25 4 T I 4 40 it % 1 14 B9 25 11 CD4 A
CDS, 383 2 1l C A MAP- 3 5 5% Sl 4
REMEZ5 & A A 2 232 /& (IL-2R), Z 5 Tk EL 40
P I — 32 A 5 i i A, o bk O 4 1
BFHIE AR E R Y LeK RN TE s L B
(%0, B AT AR 85 (Oncorhynchus mykiss) B¢ 2 1,
(Danio rerio) Z1.1& 7x J5 i (Fugu rubripes) 45 #H O Ht
T AT LCK AR HES M g Ey a1
TG X8 (Gallus gallus) " FFies FEAST 76 B 5 THREL
AN ST AN AR s B2 263k 7 Langenau

WhE BEA: 2000-02-27; f&1TBHA: 2009-04-21.

XEHE . 1005-8737- (2009) 05-0660-08

2t W PR RIS BE £ T 3K T 4 ) 2 3 R (o o R R,
BE A2 i K IR L 4T (Long-term thymic cells) Ff
AR BB, AN AR

W& K EE BT FRH M A 2 SR A A SR AR AE Y
J PRI H 25 H, T BRI B,
Pk KEE 0T ) B 1) S B AR RE 0 1A mR A i DR ]
R DR LN T b EL A R P 3 TR T i A I T
HRARTE BRI 43 32, (E 20 28 T IR EL A A A DG BF 5 L
BN ABESE K ZEBEIRE cDNA L% s
Y E 1A LCK 3L, [RIB F A T R 40 & A, %R
Z2 Y LCK FEPA R Hof (28 2R LCK BRI A T T 3R 2KE
G3HTe FIAMFIFHRT-PCREGAR AT T LR 7E K22
0 1 5 2H 20 8 PR J e 11 K S B U G 40 A (Turbot
embryonic cell, TEC) Fl#% 5/ B B i K EE 6T S22 2%
HAHL RIS, DRI A= HoR

ELWH . FFE 9731 H (2004B117403); [ [HIRFIFFESTTH (40376047) .
YEE A TR (1980~ ), 2, -5 A, AGR il E 724 5% . E-mail: taracy77@126.com
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55550 T WEAR AR REEOT T R L 20 A i R I (1LCK) FE R 4K DNA [ 78

R S MRk o 661

R HHLE R H IR e R
1 HRST®

L1 KEEF

RSP F P K P e s RS i
FEAH I, AT 200 ~ 500 ¢, B 77T 1 000 LKA
H KR PR AFAE 17 °Co
1.2 cDNANEHHE

KEEBENRITE cDNA SCPE RO F 2 I Chen 25" )

Tithe REZEFGIERNA DA 4 J2 fa e K22 6F A~ 1A 1Y
AL H s FH TRIzol 357 (Qiagen) $2 5, {df H oligo dT
519146 B cDNA, 2R J5 {# ] pBlueSeript 11 (SK+) cDNA
library kit (Stratagene) ¥ B3 BHFG HESCE . R R R
ZEBFIUIE cDNA SCPEMEE T 2.2x10° A5, 283 40
ABEHLERE ) PCRASHIN & B BEAYF- Yl A EE
700 ~ 2 000 bp.

1.3 SMART-RACE} 1%

i FH TRIzol i 77 (Qiagen) $2 H K 25 6 2 21 &
RNA. fifiF Oligotex"" mRNA midi kit (Qiagen) 53251551
Poly (A)+RNAs, &5 (# FHBEHLS 414318 cDNA™, S
LRI EZ 0T LCK FEIRER 53 cDNA JP 41, 15032 577 7
519 (GSPS HIGSP3) FIK 4™ 4 cDNA K AT 51]; RACE
T8 FH5 414 FH1 BD 23 51 Long primer 1 Short primer (3
1), 1 F Smart RACE ¢DNA amplification kit (BD) #£17
5'-RACE #13'-RACE. Touchdown PCR W 4l ;94 °C
2 min; 94 °C 55,72 °C 3 min, 5 MEH; 94 °C 55,70 °C 10
$,72 °C 3 min, 101§ ¥£; 94 °C 55,64 °C 105,72 C 3
min, 205 72 °C 10 min, § 34 753 249 F- B4l
Qiaex IT gel extraction kit (Qiagen) #1743 B 4lifk, SR J5 v
B2 pMDI8-T #i{A (Takara) H1, 7E K FT B (DHSa) H
PGB SRS TN

®1 KREHLCKEEFIINTERARREQNET ARG

Tab.1 Primers used for cloning and tissue expression of LCK gene

514 Primer

51 Sequence

Long primer

5 ~CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT-3

Short primer 5 -CTAATACGACTCACT ATAGGGC-3

GSP5 5 -CCACCTGAGATGCCATGTCTATCAGAG-3'
GSP3 5 -GAAGCTATCAACTACGGCACCTTCTCC-3
1485N 5 -GGCCAACATGATGAAGAACCTGCA-3'
1485C 5 —~ACATCCCAGGGTAAGGTATGCGTC-3'
TactinN 5" -~ AGGTGATGAAGCCCAGAGCA-3'

TactinC

5 -GCAGTGGTGGTGAAGGAGTAG-3

1.4 HARMMMERH &

B il B R SR T 20 (e JRLAE o Sk
8 P B UL O B BT R R, T80 °C R PR A
Fio 889K (V. anguillarum) 5537 R H1 525 8 3C
BRO1417E T, 183N T 2216E W AR 1 77 3 (0.5% &
FI%,0.1% % £F 45 BU47,0.01% FePO, - 4H,0,1 000
mL 7K, pH 7.6) hEEFREXHCER P, SR)E B0
W SEGTTE K DTE A PRER K BT o SRR s 3 24

1997 2, MR B ZE 7.6 x 10%mL 190.5 mL B 1 A fik
[ N DR NI S SE ] e AR (S & PO )
BT S G5 h 12 h.24 h .48 h.72 h F196 h Btk
FEEEIFIE AL B R A I A, F =80 °C
TAFE

SRR IR ZE TR R At 2R (TEC) Ry T FlBE 57
F5HE Chen 2™ M7 AT, KEEBEIR IR AN M 5
F25 em® MIREFIA, 24 h 5 EHCH R, SRIE N
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Fl6t:

BB B4 HE 2.9 % 10° CFU/mL, 7RGS0 h,
6 h.12 h.24 h 48 hF196 h Yir8a K SE0F [ G 20 i 15
FET -80 CH & H.
1.5 FEERT-PCR7H

41 ZUR 20 i S RNA (9 B2 3508 FH TRIzol 3 771, 4%
HA Chen 25" (75 V64T, cDNA B4 1 {8 Promega
N FEIM-MLV 56 s i, #ie BRERAE U I i AT 1%
TR S5 47 1485N 1 1485C FH >k E 17 1% 56 R 1Y
RT-PCR Rk 731, 9744 e BER /Ny 446 bp, FIHIR
SEE LN R F1IE N (B-actin) B0 F BEBEHH4R 5149
TactinN M TactinC (F 1), FI K 4™ 38 K 22 6F B-actin &
PR B NS, BBk /N 221 bp, PCR RNFRIT
F:94 °C 5 min; 94 °C 1min, 58 °C 30 5,72 °C 1min,
30 ~ 35/MI§#; 72 °C 10 min.
1.6 F3IaH

% 5% NCBI ] BLAST i iU 5 &5 3 0045 [ Vi 4k
Ko L5043 B I H 21 DNA 3 31 FlEE 1T 51
fiff FIDNASTAR 5.0 % 48 F1 53 75 2 )% 91 He 45 A
CLUSTALW #47"s 2 4t % = 4 ] MEGA3.0"™ 4
2, 1144577 2 Neighbour-joining, % NJ # i) 7] 557
FH B R NER 5y 3LV , F L 1 000K .
2 #ER5HH

2.1 KRESLCKEFEHEE

FIFH cDNA SCJE 9 38 45 2] 19 553 bp 1Y cDNA
Bt it 5" FI3 —~RACE 4354 445 3] T AR HIH 57
A3 Ui 51, T F5-3 eDNA 4K, FERIFE GenBank
B TS DO84896T, % HE Y 5 R cDNA
FPA4K 1 999 bp: Hir 15193 bp 19 5 A E
i IX (UTR).1 506 bp 7% [ 52 4 (ORF) F1300 bp )
3" UTR X, ORF L4565 502 4~ & HE e 5% 3k, #5 K
8T8 57.3 kD, 258 508 5.026., 3’ UTR HA it
RIS S (AATAAA) Fl PolyA B,
22 ARESLCKEERIBIAERFFIHIDH

R K AR A R S O LCK S R T 1 S L TR
G5 B A Fh LCK Z 02 17 5] e 3 A, A B0
LCK7EHAL [ AR . REEOFIRI LT 68 AR T il (Fugu

rubripes, AAL89664) MT 4 1.CK2 (Oncorhynchus mykiss,
AAY41440), K VG 7 & (Salmo salar, ACI33121), T filf
LCK1 (Oncorhynchus mykiss, AAY41439 ), M 75 B {1
fili (Tetraodon nigroviridis, CAG09909). # (Carassius
auratus langsdorfii, BAF56885) .5t 511 (Danio rerio,
AAR26383.1). X (Gallus gallus, P42683). JE M I ek
(Xenopus laevis, NP_001091190), A (Homo Sapiens,
P06239) FlE (Mus musculus, P06240) H[FIEE S 51K
84%,81% 81% 80%.78% . 77% 16% 71% .69% 68%
68 %, 2 FEMRG A LOK HL R B (4 35 1 254,
W AR R 32 6F LCK K& PR HE W 1Y) 2R 1 4544 43 Dy SHIL
SH2. SH3, SH4 F1C A % 5425 # k. N A i 2 5
CD4 F1 CD8 4% 4 i CXXCHE L N 55 1 &2 78 Ik A A
BELS 5 1Y GCXCSHE, K8 LCK BEHTE C Ry HA
5N LCK 3 P Y Ty ™ R Tye™™ — SO ST i
TR (1), JT MEGA3 [ AIE Bk 2 43
Fb A e W, K S5 B[R] 21 65 45 Ty fil 0 B 75 B9 i
BABIENRG R, PO I R pa g SFI5E
Thty; FEHEMIEE X8 AR RBGE (K12),
2.3 LCKEREEEREAZFHLAPRRIE

R 1RSI LCK s PR A R 32 B 20 2 b (1) 6 3R 1
B, A0 R EE S IE RE i Sk LB
TR UL O 0 0 B JER 114N TE W 4 4R P () LOK 3
K47 RT-PCR 73 A1, H g5 SR MR 3 s, LCK A
HAEIGE B RIE , TR HABZH U B Rl
2.4 LCKERETECHBRIRIL

D 588 I B SR e K S5 B TEC 20 B K, DA
SR U eDNA 35— R A5eh , b F RT-PCR 575 %)
LCK B LR IRH-AT 1400, a5 R &l 4 iR
05 BB R YL K EE B TEC AL, LCK 3k PR 2 B H B
BRPE TR LCKIEHE ARG TEC 41
JL i s 20k FEIR YL JR 6 h % SE L SR, O HL
FEIRYYJ5 12 h R ; Bl 5 2RI o
2.5 LCKER7TEENE L A EHLRMRIE

DA 5 31T R e K 32 6 114 FFF AT L AL RSk A A
B, LU 5545 i cDNA 25— 4% A, 197 FH RT-
PCR 75X LCK B I A 3R 647 T 4341 RT-
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D-DWMENID- WCEROQHYFIV FLDGEGTLLI EWGSEVEIFL VTTE-GENFF ASFLAQDHLVI ALHSYEFSHD

omLCEE N F N L ol T | B e QSAFFYT. Q. IF. PSHLT.. 5. . F.3... .IY. ... HH

smLCE i e QSCHEYT. Q. IP.HSAMS.. T...P.E..¥ .IY... . H..
gglCK . —— S S, 2

selCK: AR HSf YD =V LE oD HE S B Trmsssnsss

hsICKE

omLCKL Dreeing DE:CRGHEDDE: - BN B TrvsdResalas SRR T aanains LR B o SR LE
omLCEZ SR IKE .E .FEDDF. .FM.E..I.. K ...Y¥ I [ i e —— 1, S| ] O g Hy
smECK::  SoREE K .E INFKDDF. .YL.E..... CHLYH GEMTRM.T: o T o HE il s { T G
gzl CK e LR B N B e mel Bosnsesn el e iMEGeeons wousnesed e e e
=sLCK Do DE K .FEDDP. .FM.E..I.. K ...T PL.MMT ........ H ML..... Q.. My
h=LCK

omLCKL STERER Sl e el | PR Dot (R e TAK .S H3.E... @ HSREA .. .... ME...S EV...... g
omLCEE LTAR. L s LB T T Bleesann ot TAK .S HS.E... Q. HSEEA. .. ... ME...S EM...... Q.
=mLCE LJTLRY... ILLLHT.. G R.M L TT. .5 HS. K. .I QHSEDA. .. .. EVE..SRh..... Q.
gglCK STSEzYene cmiasaiaas i S Ere Ml VinSShasn BESSSSanasinias GE FRmsenasene g
ssICK i o e LoD T o B T s TAK .S H3.E. .. Q. HSREA .. .... ME...S BV...... [°}

omLCEL I B MER.L L Ll L.H ER.IF. VT..MAL.. ... ... E. .F
omLCEE
=mLCE
ggllK
=sLCE

hsICKE
omLCKL
amLCEZ
=mLCE
zelCK
=sLCK

hsLCK EEGAKFPIKY TAFEAINIGT FTIESDVKSF GILLTEIVIH GEIEYPGNTH FEVIQHLERG YRMVEFDHCF EELYQLWELC
GIDEDE  swomrnen sy 58k e e R D F.SED.. .G WL H..
alCEZ - T S K ...F..E.. .D..HWLD.
snICK:  mosmasn Snmsmee S ¥ sz S e FEE .. .G V.GM
2elCK ¥ o e FAL Q... E..MJ.
e i I et e et M S s e o BT . B

h=ICKE
amLCEL
omLCEEZ
=mLCE
ggllK
=sLCE

1 EEET LCK 2R 751 (ABJOSTO1) FILHAL s LOK 28 Sk Fr 91 Y LA
C RS N RGIERR—BURFA, ¢ =7 NS A ES M5 4 IR SH-4 7R TR H 5 NS CXXC R GOXCS V7 2 LA B 24N (45T K 2
Tyr394 F1 Tyr505 FHEBAERH . hsL.CK: AZELCK; omLCK1: HT85 LCK1; omLCK2: B85 TL.CK2; smL.CK: KZEHF LCK; ggl.CK: 1Y LCK; ssLCK:
KPGH:AE LCK.
Fig. 1 Alignment of LCK’s amino acid sequences between Scophthalmus maxium (ABJ98701) and other vertebrates
Amino acids identical to human LCK are shown with dots ( + ) and gaps are shown with dashes (=) . The positions of domains SH1-4 are
shown. Residues of “GCXCS” | “CXXC" at the N-terminus and conserved tyrosines Tyr* and Tyr™” are shown in boxes. hs=Homo sapiens;

om=0ncorhynchus mykiss ; sm=Scophthalmus maximus; gg=Gallus gallus; ss=Salmo sala.
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99 I LCK2 Oncorhynchus mykiss LCK2
99 [ﬁﬁ Pk LCK Salmo salar LCK

91 ———————— W% LCK1 Oncorhynchus mykiss LCK1

# 1.CK Carassius auratus langzdorfii 1.CK

e BELh i LCK Danio rerio LCK

KEEBE LCK  Scophthalmus maximus LCK

99 —————————— 206 AR LCK Takifugu rubripes LCK

% PR BEM il LCK Tetraodon nigroviridis 1L.CK

EMTUE LCK Xenopus laevis LCK

99 XY LCK Gallus gallus L.CK

97 —— AZ& LCK Homo Samplens LCK

NGB LCK Mus musculus T.CK

0.05

K2 HEFREEEFRILAYIFY LCK 25T SR £ R G0 & B
T3 SCBCT R 10000 H 2K 5644 70 SR AR

Fig. 2 Phylogenetic tree of LCK in Scophthalmus maxium and other species based on NJ method

Figures on the nodes represent bootstrap values based on 1 000 re-sampling replicates.

<+—LCK

<+— f-actin

E3  LCK FERTEFEE I H L 5k
M: 3 Fambrife; 1 JFFIE; 20 J0E; 3: s 42 SK'EF; S5 W 60 B85 7. PERR; 8: UL 9: (0o E; 102 ini; 11 JZRK.

Fig. 3 Expression of LCK gene in various tissues of healthy S. maximus

M: molecular weight standard; 1: liver; 2: spleen; 3: intestine; 4: head kidney; 5: kidney; 6: gill; 7: gonad; 8: muscle; 9: heart; 10: brain; 11: skin.

bp M CK 1 2 3 4 5

<+—[LCK

<— f-actin

K4 LCKHERTEB GBI IR SE RGN P s
M: G FHERHE; CK: ARBRAL; 1-5 703130 R 9IS 6 h 12 h.24 h 48 h 96 h
Fig. 4  Expression of turbot LCK gene in infected turbot embryonic cell line

M: molecular weight standard; CK: uninfected group; 1-5: 6 h,12 h,24 h,48 h,96 h after challenge with V. anguillarum
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PCRE§R MR W], LCK B A I 7 88 9 R JE e g R
SR W 1) I R s, IR S W B R A ¢ ik
GERARINI), TEBE TR ARG GE Y], LCK

bp M CK 1 2

250—»

TERRAE A flss 23k (BRI YL 48 h |5, LCKFERF
IABEDE: 72 h JE FA RIS (-5),

<+—[CK

<—f-actin

K5 LCK 3k RITE BT YL 0 IS B2 2 i 258
M: S Fibrifi; CK: ARIBYLAL; 1-6: BEIIEEY 5 h 12 h .24 h 48 h.72h .96 h

Fig. 5 Expression of LCK gene in spleen of infected turbot
M: molecular weight standard; CK: uninfected group; 1-6: 5 h,12 h,24 h,48 h,72 h,96 h after challenge with V. anguillarum

3 itie

AR5 R ZE B AIE cDNA SCEH R e Tk
Z2 6T bk U 40 i 7% 202 il (LCKO Y 5 18 e B, e
B T B B4 K cDNA, H ORF 245 502 4> 4 FL 1R
B Ak, LCKAL & 514514 18 SH4 (N i), SH2, SH3,
SHIFI 14~ C Ui A 2. N2 LCK X 1] T Sre 5 H:
b 5 A DR, N AR S 0 44 2 i R R i
(CXXC) fEW% 5 CD4., CD8 W R IB45 4, 15 5 LCK 1
5 TCRE5 Ao NA 1 3 E IR Gly” . Cys’ . Ser’
BERS 4 LCK SE (1 7E 40 Bt 1 25 SH . % 2 1R Y il
TG PE; SH2 BB A% THUnl| 45 5 7 B R b R 2 IR 1 4 17
A1), 38 3o B 0 S A PR A R Ak / S W R A 25 6 B
BHE S5 501 15 CoR o Vi R Be, 6 LCK A9 i
PR A . LCK B g T35 P 37 3 AR T 24>
A BB S . TEMFLS R, Try™ Rl
AL AT SHY SR 38, JLAE TR £k T 1 5 8 it 1 1
Mo Try™ RIS, A7 T C AR R, ik 5 5
SH2 S5 SRS 25 AN P ™5 Try™ EBERR 1L IS
5 SH fi# 85, 300 LOK SR 15, 4 R SE 6T LCK
%) 28 B2 91 () JHC Ay 55 A B ) LCK 1) 28 B2 )
HEFT LUK, 45 SRR KGE BT LCK LU AR, L 5L
A& 545 F el N3 (SH4), SH2., SH3 ., SH1
FCoR 3y, I HAE H N i & 98 GCXCSHE Fl CXXCHE,

CXXCHEH Sre M B2 LCK A Y, X R IAHT
5 T S SE R K Sre R LCK FEH . KEEHF LCK
HFE CR A 2/ IR ST B T 2R o A5, X 5 A2
LCK 2 [P B RS 1Y Tye™ F Ty — 3, 7RI L
Y 2ANEEERR 5 LCK R ses A 06 2 K
FRBTI X 24 W SR A5 T gt 5 R 22 6F LCK Yt
PR A G o S ARIRI IR FRBH R ZE 6 LCK 55 FEORST
HEA FRZLM AR IR SE R 2544 . 385 CLUSTAL
WX 2B e B, K32 6T LCK [R) 216 7R Jy fil i
FIRPH P bk LCK 1 2 5L P F AR M 35 8, 3 e 1
80%. FGtK AW RY], KEE0F LCK [FILT 68 7R Ty fli il
P B il LCK ELAT St SRS OC R s LU T 6 |
PG Vi BB

ARG IIHT T REEEE LCK FE PR 1ERE 2K F 11
Fiko TEIEH KEEOHAN, LCKFER HAE e 2
ik, AU ORFR IR . 33X 55 A AT fil i 8 e g fF
FEEE R, U i LCK PR M i v ek d i, 7 1
U 5 e s 2 3k s T T fi LCK S DR T OB |
fig O ST UL TR SE P A ek RS
6 LCK BRI 235 S FLEh I ARG ) LCK JE R ik
HULL, 76 5 TR AN 2 4 e ik "0, 768
SN BA JERL 14) FCS2 B IR G AN i R 40, LCK 3 PRI
o JE TR SRR L SR L TG R 2, 7R 6 h 5 ek
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Fl6t:

RV 5, P LA LOK 36 R m] REAE IR IG & T A 22 IR
WU ih R A BAE . AE 88N A B R 0 ),
LCK FEDRIFEIFIIE S B rh ARG R 2R 5k, 7R R A v
RN B Feik, e R EE T I IE 4L 80, LOK 3
[KI7E 48 h 5 Feik b, ixX R W] LCK FE R T 4 e e
IO 2 ak R v 5 A L (E ELAAR A 0 AL 5 s —

25 TR A ST 1 UK R S IR 200 i
PRIt PR 1 T R AR T REEA T T 40T, K2 6T
LCK FUHAWA S 09 LCK 55 1A & R LR 45 Fa s
fiEe AP RIB TR, LCKEER R RIB 54
SR T bk LA B A DG 52 303 i PR AR L J 3R A 0
X R W] LCK KL PR TE K32 B G 928 R 0 ) 19 B2 A
o it — 20X L Re AT 400 , IR AR HAE
B, R R R 6 B AR LR Al

S35 30k
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Cloning, characterization and expression analysis of a LCK gene from turbot
(Scophthalmus maximus)

WANG Xian-li"?, ZHANG Yu-xi’, MENG Liang”, CHEN Song-lin®

(1 College of Marine Life Science, Ocean University of China, Qingdao 266003, China; 2 Key Lab of Sustainable Utilization of Marine
Fisheries Resources, Ministry of Agriculture; Yellow Sea Fisheries Research Institute, Chinese Aacademy of Fishery Sciences, Qingdao

266071, China; )

Abstract: The lymphocyte cell kinase (LCK) is a member of the Src family kinases of protein tryrosine kinase. Turhot
(Scophthalmus maximus) is one of the most commercially important marine fish in China. To detect whether LCK gene
is specifically expressed in the turbot immunity organs is very important for further investigation on the functions of LCK
in turbot immunity response. In the present research, a novel turbot LCK gene was cloned from a turbot spleen cDNA
library using RACE method. After splicing and assembling analysis with DNASTAR SeqMan software, a full-length
LCK c¢DNA fragment of 1 999 bp was obtained, which included 193 bp 5’ terminal untranslated region (UTR),1 506 bp
encoding region and 300 bp 3’ terminal UTR containing one typical tailing signal (AATAAA ) followed by the poly (A)
tail. Amino acid sequence of turbot LCK was deduced from the nucleotide sequence of LCK ¢cDNA. The open reading
frame (ORF) of 1 506 bp was found to code for a protein of 502 amino acid residues. Phylogenetic analysis showed
that the deduced LCK clustered with fugu rubripes and spotted green pufferfish (Tetraodon nigroviridis). RT-PCR
was conducted to detect the expression of LCK gene in various tissues of healthy turbots, the infected turbot embryonic
cells (TEC) and immunity tissues of turbot infected with Vibrio anguillarum. RT-PCR result showed that turbot LCK
gene was only expressed in spleen of uninfected turbot and no expression was found in intestine, gill, muscle, kidney,
gonad, heart, brain and skin. In TECs the expression of LCK dramatically increased after 12 h of challenge with V.
anguillarum. The expression of the turbot LCK ¢DNA was analyzed in liver, spleen and head kidney after challenge
with V. anguillarum. In liver and head kidney, no expression of LCK was found. Furthermore, the turbot LCK was
highly induced in spleen after 48 h of challenge with V. anguillarum. These results indicate that LCK plays an important
role in turbot immune response. [Journal of Fishery Sciences of China,2009,16 (5): 660-667]
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