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Bo ATH-FTHINK ZEESIWRE TN, RSB TET & & jnk3 3/, AR
T nk3 b B AR & U AN R T AR R AR £ & jnk3 £ B cDNA &K
1794 bp, 2 [7# 42 1 293 bp, 47 7 430 MR LB . X jnk3 ZEF 77| K H 4k 5 0y BB 7 7
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SE AR el A KT AES T
(KPR R IMAE ST ) B9 TN, 18
GHZETT, PRI T 1 A0 ) A s £, e i
THONI N THENG AT ARG I8, G E T
B ML oK AR IBUA [W] & & I 0T Y 4 EL IR IR
St rh T FHEE B a0 O E R B K A A )
DT, SR TR K IR R G, 8 N TR
SRRt AT, RS Ey 2 A B0, T
EE SR Lok AL, RO e B I IR G

PRI a5k B ) 4 0 (MEHESS 3 &, ik
K294 12 em) 55 58 (MEHES 6 2, ik K
29709 3.5 cm) BYERIBCMLS , 23 5 BCHF IR ORS 8R
GRS A B E ULPY O B AN S 9 R4,

AR T ECAS [ B S VR Ji B A 2H 2R i T
-80 CTHF7,
1.2 ZI/H*E

&% jnk3 % B cDNA 2% £ (RSP
B B N oS R 2P 4R IS RNA | cDNA
2 e %3 7)) & ( RevertAid First strand ¢DNA
Sythesis Kit; Fermentas 2y 7)) #F 4T Reverse
Transcription i, AR T I8 1 5E 5 A jnk3 Kk
( GenBank accession number: nm001037701 ) {%
SPR A B — X JF g1 I R J2 (U1 5
GCCTTTTGTCAGGGTTTTG-3', J2:5"-ATAGTT-
ACGCACCGTTGGC-3") . Lk cDNA J#iti, 514
J1 1 J2 347 PCR,PCR [ i A F 20 wL ( PCR
Tagmix 2 x ¥ 10 ML,DZ H,07 uL,;@ff?fr%fz
) cDNA BURAITE 7151974 1 uL) . PCR R4
%794 C 5 min;94 C 30 5,54 °C 30 5,72 C 45
s,30 MEEF;72 THEM 7 min, 4 CHRAF, 1.5%
P BRNRARE 56 J5C L Uk A T PCR 7 9, YT H 1Y 4%
i, N G Ak | e R I

3'RACE J7i%: ¢ 5l 13 A1 J4 (J3:5'-
CAGCCAACGGTGCGTAACT-3', J4. 5'-CGGA-
GGTCATCCTGGGCAT-3") E MG KGN 4 £
Jjnk3 & AR 5y v Be it ff ] Powerscript
Reverse Transcriptase i, 57 & (1 B Clontech
) AR 3 cDNA, T WL AR AR, T I3 A1 10
x UPM & & 5|4 (long 0. 4 umol/L 5'-CTAAT-
ACGACTCACTATAGGGCAAGCA GTGGTATC-

AACGCAGAGT-3';short 2 pmol/L 5'-CTAATA-
CGACTCACTATAGGGC-3") # 17 PCR )z B,
PCR GAFH 20 pL(PCR Tagmix 2 X #F# 10 L,
K Hy,O 7 ul, #5564 cDNA FARAE 7175
Y151 wl) , B 2542 94 C 5 min;94 C 30 s,
72 C 2 min,5 PME#;94 T 30 5,63 C 30 5,72
C 2 min,5 MEH ;94 T 305,60 T 305,72 T2
min,25 PMEH ;72 CLEMf 7 min, 4 CHEAE, MR
A S RCR LA R v, ER PCR ) H
FE 40 £5, 001 pL AERLHR, 514 J4 F NUP (10
wmol/L 5'-AAGCAGTGGTATCAACGCAGAGT-
3") #17 PCR [ i, PCR AR 20 L, s i ik &
[q] | ,PCR W {44 94 C 5 min;94 T 30 5,59
C 305,72 C 2 min,30 MEFF ;72 C4E{H 7 min,
4 CHAF. 1. 5% WISENRWEBE I H Uk K I JS U1
H iy, 1200 & el s B fe il e o

5'RACE J5 ik : MR 46 & 4R 15 19 4 a1 jnk3 BE K]
TRF BBt t F1 T 5'RACE W 4¢ 5514 15 Fi J6
(J5: 5'-GCTCCCTGTATGCTCTCTTGGC-3', J6: 5'-
TGTCCACTTTGCTTTTGCTC-3'), f#i F§ Powers-
cript Reverse Transcriptase 2,5 £ () H Clontech
AR FRI S DNAL BT L fF S BLAR, 1 15 7
10 x UPM ¥R 559347 PCR [, 45—k PCR
294 C 5 min;94 C 30 5,72 C 2 min,5
AR 394 C 30 5,63 € 30 5,72 C 2 min,5 MG
3,94 C 305,60 °C 30 5,72 C 2 min 25 ME
72 CHEMR 7 min, 4 CHEAF. 45 WK PCR I 5%
594 C 5 min;94 C 30 5,56 C 30 5,72 C
2 min, 30 MEH; 72 CHEfP 7 min,4 TIHEE,
PCR WA 2 S i fEln] 3'RACE

RT-PCR il jnk3 Sk B &9 K& 435Ik
CLR PR 4 f0 B E A, SEAT N A RO
() & T s O IR TG A R« T 40 S 22 A4 i 10 i
9 D hp R R D e 78 L UL PR B
BRI MR R A5 2R PR, e Bt
P4 fi BRECh A, B S AR o3 S TG AR R 7 Fel
ENGLSE SRy E N NN oI S T
JIE BEAEE , F ] PROMEGA 1205 & 42 L F A ik
JREZHZUE RNA MRS 4 BE 5 A jnk3 KL H )7
F¥cit RT-PCR it 514 G-1.G-2.2-1 . Z-2( 3%
1), PCR I AT 20 pL(PCR Tagmix 2 x 7K
10 pL, K& H,O 7 pL, i0i%% 5% 74 cDNA Al il
IERGI4 1 wl) . PCR S 55144 94 °C 5 min;
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94 C 305,52 °C 30 5,72 T 45 5,30 PMEFF;72 C
FEMH 7 min, 4 CRAF. 2% Bt B B FiL ik A6

PCR ¥, L) B-actin {525 NZ
2 45

2.1 £&jn3 EERZEBRFIRIERFT

It P IS RNA #E 47 RT-PCR, 45 CE

W L3R Y9 DFEEAG B 4 £ jnk3 BE K 42 7 5
( GenBank accession number;FJ183484) (& 1) ,iZ
cDNA 4K 1 794 bp,5' 4 f H 1% [X. 249 bp;3’
JE A B IX 223 bp (L4 poly (A) ), Hiv (]
PEHE 1 293 bp, i 430 LR .

&1 PCRETASIMEERFT]
Tab.1 The primers of PCR

HRiE W B D A jnk3 K] ( GenBank accession
number nm001037701 ) 57 74 b8 551 49 N

FI2, F59 I FI2 P58 jnk3 F453 35 R Bt
%S9 I3 1 J4, #547 3" RACE, 3£15 800 bp

7oA K9 DNA #5 | 53 e J 28D % DU, 78 5
764 bp JE A, MR AR jnk3 A 5
RACE 5|4y J5 .36, k7% 400 bp 7247 1) DNA 4
WL SIS W) R 9K O 379 bp

A EIE/EAS Elk7Z)E2]l
sample  primer names primer sequences
4=t G-1 5'-TATTTGGTCAGTTGGTTGC-3’
golden fish G-2 5'-CATTCTTTGTTCTCTCCTCG-3'
BEfa Z-1 5'-GCCTTTTGTCAGGGTTTTG-3’
zebra fish 72 5'-ATAGTTACGCACCGTTGGC-3’
NN B-actin , ,
SN Z (+) 5'-CCGTGACCTGACTGACTACCTC-3
internal
B-actin , .
reference 5'-ATACCGCAAGATTCCATACCC-3’

(=)

J?ﬁlJo

1 ACG CGG GGA GGA TCG TAA TGG TAC AGG CAG CAT CCT GCA GCA CAA 45

416 TGG TGA GCG CGC AGT GAT TCA GCA TCG CAA ACT CAG CCT TTA ATC 90
91 CTT CTC TTT TTG TTT CAC CTA CAT TTT TTT TTC TTT ATA TCT GCT 135
136 TGA TTC GTC CTC ACA GAG GTC TTT AAA TAC GTC GCG TAC TGG GAT 180
181 GTT TTG AAC AGG ACA GAA CTG TCA CCG GAC CGG GAT CGT CGG ACG 225
226 GGC AGC TGG CAC GGA ATG GTA TTT ATG AAC AGA TGT TTC TTA TAT 270
M Vv F M N R C F L Y 10
271 AAC TGC AGT GCT CCA GTC CTG GAT GTG AAG ATT GCC TTT TGT CAG 315
11 N C S A P v L D V K I A F C Q 25
316 GGG TTT GGC AAA CAA GTT GAT GTT TCT TAC ATT GCC CAG CAT TAC 360
26 G F G K Q v D v S Y I A Q H Y 40
361 AAC ATG AGC AAA AGC AAA GTG GAC AAC CAG TTC TAC AGC GTG GAA 105
41 N M S K S K v D N Q F Y S v E 55
406 GTA GGA GAT TCC ACC TTC ACG GTT CTC AAA CGG TAC CAA AAT CTA 450
56 v G D S T F T v L K R Y Q N L 70
451 AAG CCC ATT GGT TCT GGG GCT CAG GGA ATA GTG TGT GCT GGA TAT 495
71 K P I G S G A Q G I v c A G Y 85
4196 GAC GCC GTC CTG GAC AGA AAT GTG GCC ATT AAG AAA CTC AGC AGA 540
86 D A v L D R N V A I K K L s R 100
541 CCT TTT CAG AAC CAG ACT CAT GCC AAG AGA GCA TAC AGG GAG CTG 585
101 P F Q N Q T H A K R A Y R E L 115
586 GTG CTT ATG AAA TGT GTC AAT CAC AAA AAC ATC ATC AGC TTA TTA 630
116 v L M K C VvV N H K N I I S L L 130
631 AAT GTC TTC ACA CCA CAG AAG TCT TTA GAG GAA TTC CAA GAT GTT 675
131 N Vv F T P Q K S L E E F Q D v 145
676 TAC CTG GTC ATG GAG CTG ATG GAC GCA AAC CTT TGC CAG GTG ATT 720
146 Y L v M E L M D A N L C Q v I 160
721 CAG ATG GAA CTT GAC CAT GAG AGG ATG TCT TAC CTG CTG TAC CAG 765
161 Q M E L D H E R M S Y L L Y Q 175
766 ATG TTG TGT GGA ATC AAA CAC CTG CAC TCA GCC GGC ATC ATC CAC 810
176 M L C G I K H L H S A G I I H 190
811 AGG GAT CTG AAA CCT AGC AAT ATT GTG GTG AAA TCC GAC TGT ACG 855
191 R D L K P S N I \Y v K S D C T 205
856 CTG AAG ATC TTG GAC TTT GGG TTG GCG AGA ACT GCT GGC ACT AGC 900
206 L K I L D F G L A R T A G T S 220
901 TTT ATG ATG ACA CCT TAC GTG GTG ACG CGG TAC TAC AGG GCC CCG 945
221 F M M T P Y Vv Vv T R Y Y R A P 235
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946  GAG GTC ATC CTG GGC ATG GGC TAC AAG GAG AAC GTG GAT ATT TGG 990
236 E v I L G M G Y K E N v D I W 250
991 TCA GTT GGT TGC ATC ATG GGA GAA ATG GTG CGC CAC AAA ATT CTA 1035
251 s vV 6 ¢ I M G E M V R H K I L 265
1036 TTC CCC GGC AGG GAT TAC ATT GAC CAG TGG AAT AAG GTT ATA GAG 1080
266 F P G R D Y I D Q W X K V I E 280
1081 CAG CTT GGC ACA CCC TCC CCT GAG TTC ATG AAG AAA TTG CAG CCA 1125
288 q L 6 T P S P E F M K K L Q P 205
1126 ACG GTG CGT AAC TAT GTG GAG AAC AGG CCA AAA TAC GCC GGC CTG 1170
206 T V R N Y V E N R P K Y A G L 310
1171 ACC TTC CCC AAA CTC TTC CCT GAT TGC CTC TTC CCT GCA GAC TCG 1215
31 T F P K L F P D € L F P A D S 325
1216 GAG CAC AAC AAA CTC AAA GCG AGT CAG GCC AGA GAC CTG CTG TCT 1260
36 E H N K L K A S Q@ A R D L L S 340
1261 AAG ATG CTG ATC ATT GAT CCC GCT AAG CGG ATA TCA GTG GAC GAG 1305
341 K M L I I D P A K R I S v D E 355
1306 GCC CTG CAG CAC CCC TAC ATC AAC GTG TGG TAC GAC CCG GCC GAG 1350
356 A L Q H P Y I N AY w Y D P A E 370
1351 GTG GAG GCA GCC AGG AAT CAG CAG ATA TCC ATG CCT CCT CCA CAG 1395
31 v E A A R X Q@ Q@ I S M P P P Q 38
1396 ATC TAT GAT AAA CAG CTA GAT GAG AGG GAA CAC TCG ATT GAT GAA 11410
386 I Y D K @ L D E R E H S I D E 400
1441 TGG AAA GAG CTC ATC TAT AAA GAG GTG ATG AAC TTC GAG GAG AGA 1185
400 W K E L I Y K E vV M N F E E R 415
1486 ACA AAG AAT GGT GTT GTG AAG GGA CAG CCC TCT CCC TCA GCG CAG 1530
6 T K N G V V K 6 Q P S P S A Q 430
1531 GTG CAG CCA TGA ACA GCA GCG AGA GCC TCC CCC CCT CCC CCT CCG 1575
431 \% Q P %k

1576 TCA ACG ACA TCT CCT CCA TGT CCA CCG ACC AGA CCC TGG CCT CCG 1620
1621 ATA CCG ACA GCA GCC TGG AGA CCT CCG CCG GAC CGC TGG GGT GCT 1665
1666 GCA GGT GAC TAA CCG CCT GTC TGC GCA ACC CCA TGT TCT TCA GAA 1710
1711 GGT GAT TGG CAC CCG AAA GAG AAA TCC ACA AAC CTC GAA AAC ATG 1755
1756 TAA TTA CGA GAA AAA AAA AAA AAA AAA AAA AAA AAA AAA 1794

E1 &3 ZAZEREEBRF
Fig.1 jnk3 gene nucleotide and amino acid sequence of goldfish cDNA

2.2 &fjnk3 ERAFSH

{#i ] BioEdit 7. 0 X} 4 LA M Genbank H1 &
RFBEDS f AEMITE /N A4 NGE 6 B A
Y jnk3 LR T 51 S HLHE S 10 2 R R )7 51 adE
AT IEEPE S (1 2, B 3) o 4 jnk3 JERAZH
FRF 9 S EEE 0 AEPTE NEL A R R PE
530k 94.1% ,77.9% ,80.6% ,67.7% ,80. 7% ;
JITHE- T 0% 2 i 1R P 0 1 ) P 43 50 R 99. 7%
92.2% 93% .78.3% .93.4% .
2.3 jui3 & HMESENEAREHELR mRNA
FKIBKFEMER

PRI AT IE JULPY (RS ORGSR R
Do 8 R A O RN [RI 44 RNA e 517 17 3
RS RT-PCR S5, £l 1 jnk3 JE A 7E AN [R) 21

LUl 38, I AE W F GEL-PRO X 3 1K
PCR 7= () I R R AT T 2 5 5t K 43 #7, PCR
P38 R R jink3 35 RRT 7 4 10 i FORg 5140 21
RGN E] , LA N A 2 ek i e R SR A
W2 T PR A 2 jnk3 JEH Rk
(El4),

Xof BE I 0 B A A BT L UL AL L BB RS BE LK
05 S IO O U B K R 6 O ORI 441 jink3 SE
mRNA K 25 5 R, I FokG S U A jnk3 5
Pk, 54 R R P, 7EBE ) (00 E o ks
MEA jnk3 FEFFIE(E5) .
2.4 jnk3 ERES A HMDARELSHAKRE
mRNA K%k F460 2 R

R T AN AN R R I
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R @ FIIA R 12 AR A 7 i 4 Jjnk3 FENAEPE S iR ik B e iRk S
ARG jnk3 ZERRRIZ(E 6) o SEZAEIN, SRl AR Es A — 2 fEfa itk mg iz
PR I i e 2 00 IR G R BOR AR B S jnk3 SR SRR BEE R A B BT O
k3. ARREMITIG , BEE MG & 7, jnk3 SR 2%

Joldfish ATCCACA c'r A
Zebrafish ATTCACA! G o A
enopus ATTCACA| Ta
ouse RTGAC. co’r a'r cBce
05 g Gl R ancoced clice
{uman o ) B Wrclrancrcc -rga-n cCea
consensus - .
joldtish n gCASSCACAAGeTTCATOAT
Zebrafish ANG T Al GACABCAGGCACAAGHS

enopus GATATTTGG? CHGTH

ouse GATATTTGGTCIGTHY

o5 431 caTcleTad!

Human 481 TTicHACH lcclrGeATH
consensus 481 . L

Goldfish

Zebrafish

enopu

ouse

0s
Human 561
consensus

GTTCGCCACAARATC
GAGAAATGGTTCGCCACAAAATC

Goldfish
Zebrafish
Xenopus
ouse
o5

Human
consensus

Goldfish
Zebrafish
Xenopu

GGRTTETG] AMCETAR XECCAAG]
(Eel Clicie HCAR Xelccang]
GGIXaIT| 1Xelccaag]

jCTGISAGISIA C ClSC TIYCAT! GACCCGGCC]
CEEAAGCGa TYICAGTGGACGAGGCGCTTAARACCcTRCATC A%TGT sra’gqncccaccm
G| A

TCEGTITATC) GACCCTTC.

Goldtish 801 Q| ©T CAAAGARGC TR TR c ATARSEY
Zebrafish 801 K| 8T CAAAGARGCC TN TERAT CAG
Xenopus 787 - -¢]
Mouse 751 -l
Bos 751

Human 801

consensus 801

consensus 1

GlegyCR
m;\ua" ficiy

"Ill'llll
consensus
COMSENSUS B L oueusnenesnsnonane aaene e LR L
Goldtish
Zebrafish
Xenopus GAEAAGACTAAGAATGCEGT
Mouse 878 GAARAG w@m GAATGGEGT|
894 PAATGGTGT!

Goldfish CACTGACAGCAGCCTGGAAG

Zebrafish TCCGTCAATGACATCTCCTCCATGTCCACCGACCAGACCCTGGCATCTGA - - -

Xenopus 994 TCCTTCCTCA----
ous

consensus 1041
consensus 241

RIIITINIIITS

Goldtish 1047
Zebrafish

Xenopus

Mo

Bos
Human

consensus 1121
consensus 321

8 JDE JUENREFA 6 TEHESY) jnk3 B EZE R 5 ELxt

Fig.2 jnk3 gene nucleotide sequence analysis for goldfish,zebrafish,xenopus, mouse,bos,and human

Goldfish 1 LDVKIAFCQGFGKQVDVSY IAMHYNMSKSKVDNQFYSVEVGDSTFTVLKRYQNLKPIGSGAQGIVCA]
Zebrafish ) [LDVKIAFC rc"nvsv Q SKSKVDNQFYSVEVGDSTFTVLKRYQNLKPIGSGAQGIVCA|
Xenopus 1 VSYIAKHYNMSKSKVDNQFYSVEVGDSTFTVLKRYQNLKPIGSGAQGIVCA
Mouse 1 BTAKHYNMSKSKVDNQFYSVEVGDS TFTVLKRYQNLKPTGSGAQGIVCA
Bos 1 - - -- - SKSKVDNQFYSVEVGDSTFTVLKRYQNLKPIGSGAQGIVCA]
Human 1 FRFLY}CSEPTLDVK LA FCQGFEKQUDVSY TAKRYNMSK SKVDNQFYS| NLCQVT QM E|fD RERHS Y LLY QML CIRIRHL
consensus R ACEEEEEEEEE e ARRRERRRR RS
Goldfish

Zebrafish PR YDAVLDRNVAIKKLSRPFQN

Xenopus 3 3

Mouse A

Human

consensus 81 CLEEC G

Goldfish 161 LDEERMSMLLYQMLCGIKHLHSRIGITHRD)
Zebrafish 161 LDEERMSHLLYQMLCGIKHLHSQGITHRD)
Xenopus 161 LDEERMSHLLYQMLCGIKHLHSGITHRD)
Mouse 161 ILFPGRDYIDQWNKVIEQLGTPSPEFMKK]
Bos 123 ILFPGRDMIDQWNKVIEQLGTPSPEFMKK|
Human 161 ILFPGRDYIDQWNKVIEQLGTPCPEFMKK|
consensus 161 . 5 . ..
Goldfish 241

Zebrafish 241 KENVDIWSV! LQHPYINVWYDPAEVE,

Xenopus 241
Mouse 241

fiTDPAKRIS vwnucnnmvw DPAEVEA

IDPAKRISVD ALQHPYINVWYDPAEVEA
DPAKRISVDMALQHPYINVWYDPAEVEA

Bos
Human 241
consensus

Goldfish
Zebrafish

Human
consensus

B3 £&.33& JUE/NRFA 6 MBS INK3 SEBF L3

Fig.3 JNK3 amino acid sequence analysis for goldfish,zebrafish, xenopus, mouse,bos,and human
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0
1 2 3 4 5 6 7 8 9
4 jni3 ERESE 9 HARELH mRNA KEFRIE
LJIF; 2. K558; 3. OPEL; 4. %5 5. 55 6. ILA; 7.0 8.8, 9. 6§,
Fig.4 The mRNA expression of jnk3 in

goldfish different tissues
1. liver; 2. testis; 3. ovary; 4. brain; 5. kidney; 6. muscle; 7.
heart; 8. branchia; 9. fin.

]l 2 3 4 5 6 7 8 9

COOO0O0000
o~NwhUNLo

5 jnk3 EFSE I FARELL F mRNA KFHFRIE
L 2. K655 3. BREL; 4.5 5. 55 6. LA 7.0 8. fill; 9. B,
Fig.5 The mRNA expression of jnk3 in
zebrafish different tissues
1. liver; 2. testis; 3. ovary; 4. brain; 5. kidney; 6. muscle; 7.

heart; 8. branchia; 9. fin.

1 2 3 4 5 6 7 8 9 10 11 12

Jnk3
=== -- -

1.4
1.2
1.0
0.8

0.6
0.4
0.2
e
6 7 8

1 2 3 4 5

[<=]

9 10 11 12

E6 jnk3 EFREEEARELE R
FERR mRNA 7K F 5 5R5%
L AR 2. Zan s 3. BRI 4. R IR 5.t
s 6. MR 7. Wi 8. WLPRLRIH; 9. 0Bk 10, IR
ORI 11 RAFEW]; 12, 1R,

Fig.6 The mRNA expression of jnk3 in goldfish embryo
1. two cells stage; 2. multi-cells stage; 3. blastulal; 4. gastrula;
5. neurula; 6. optic primordium; 7. brain vesicle; 8. muscle

11. body

movement; 9. heart-beat; 10. eye pigmentation;

pigmentation; 12. hatching larvae.

1 2 3 4 5 6 7 8 9 10 11 12

COOO ==
OB A

il

9 10 11 12

7 jnk3 EBE & RE LB B HIRERR mRNA K FERRIE
L pignsei; 2. Z2a0iaill; 3. R 4. 5B IRl 5. #ia

s 6. BRIES ;s 7. WGIEL 0T 8. WLPI RN ; 9. ki 10. HR

R 11 R @R 12, W,

Fig.7 The mRNA expression of jnk3 in
zebra fish embryo
1. two cells stage; 2. multi-cells stage; 3. blastulal; 4. gastrula;
5. neurula; 6. optic primordium; 7. brain vesicle; 8. muscle

movement; 9. heart-beat; 10. eye pigmentation; 11. body

pigmentation; 12. hatching larvae.

3 bhe

INK 368 % 2 FLAZ 20 M v o S A0 05 5 T I, F
ZHHFEIES: INK 52 5 A S W88 5 &
BT Sk VR S A O vk, AR SO R
87 & jnk3 3L cDNA 4 J¥ 41 ( GenBank
aaccession number FJ183484 ), {# Ff BioEdit 7. 0
Xf 4Ll S GenBank Hr 2 & SR I BEEy £ E PR
i N SR 6 R HESh IR jnk3 JE A P4
S HAHE T (0 2 B Ry 4 [R5 23 B 3R WD, jnk3
PITEAT HESh ) b B B i AR Sy 1. 1T MEGA
3.1 Ky 6 R HES Y jnk3 F D R 5 R B W
(E18) . 5Bt jnk3 K&K AL T [F]— 3 3
L jnk3 BRI R G L E RFR GEGN Y53k
BEAR 2, (A TR B A A, W LS P B 4l 1 4
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The tissue-specific and temporal expression patterns of jnk3 gene in
Carassius auratus auratus and Danio rerio

CHEN Li-li"** | ZOU Li-jun'*, XIONG Zhen', LIU Jiao', LIAO Gao-peng',
LIU Wen-bin', LIU Shao-jun', XIAO Ya-mei'*, LI David wan-cheng'*"
(1. Key Lab of Protein Chemistry and Developmental Biology of Education Ministry of China,
College of Life Sciences ,Hunan Normal University ,Changsha 410081, China;
2. Center Laboratory of Biotechnology ,Central South University of Foresiry and Technology,Changsha 410004, China;
3. Departments of Biochemistry and Molecular Biology ,Ophthalmology and Visual Sciences,
University of Nebraska Medical Center ,Nebraska Medical Center,Omaha ,NE 68198 —5870)

Abstract: The c-Jun N-terminal kinases ( JNKs) are the members of the mitogen-activated protein Kinase
(MAPK) family and play important roles in mediating the environmental stress responses. Previous studies
have shown that JNKs regulate development of vertebrates, especially axis development. Our recent studies
have also shown that JNKI is implicated in control of sex reversal of the ricefield eel. To further explore the
functions of JNKs in control of development,we have cloned jnk3 from goldfish, and compared the tissue-
specific and temporal expression patterns in both goldfish and zebrafish. Our results show that the full length
of jnk3 cDNA from gold fish contains an open reading frame ( ORF) of 1 293 bp coding for a deduced protein
of 414 amino acids. The goldfish jnk3 cDNA is 94.1% identical with that from zebrafish,and 80. 7% with
that from human. The amino acid sequences are 99. 7% identical between goldfish and zebrafish,and 93. 4%
between goldfish and human. jnk3 is highly expressed in the brain and to a much less degree,in the testis of
adult goldfish. In zebrafish,jnk3 is also expressed in the two tissues with similar pattern. In addition,jnk3 is
expressed at moderate level in the heart of zebrafish. During development of goldfish and zebrafish, jnk3
mRNA is initially detectable at the neurula stage,then has gradually increased from neurula to heart-beating
stage ,and maintains at high level from heartbeating to hatching larvae. Together, these results suggest that
Jjnk3 may be important for the later development of fish embryos and also functions in adult tissues including
brain, heart and testis.
Key words: goldfish( Carassius auratus auratus) ; zebrafish( Danio rerio) ; JNK3; embryonic development
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