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ARBITENHNESRERANTELE
xof 88 3T BT /2% 2L A M) R

/:LTZ?H‘\’Ey %} EU‘],’, @%%7 TEI%}@% %%X, j_]JI—\‘:\\%*
(AT K 2 B R PR i R i AR R AR AL, WivD Al 316022)

E: % % A 45 (catalase, CAT) X A F & NAKWRPER, THATAFEEALRA
47 5 B A Rk AR CATHE F 1584 bp iy 52 % JF % 17 12 4E (GenBank % [ 5 : KKF-
14425.1), ZFH| %A 2TN X B AL, B 5 H st & E R T 0 EEEF QT
FDRERIPERVVHAKGA. T % 1141 % 4 & 5 5 /7 ZIRLFSYPDTH. 3/ {0 fr & 7% &
His75. Asnl48%1Tyr358, DL & 12/NNADPH% & fr B 4%, # b0 F & #59.98ku, & X
K837, ZIFAI R R, KEBCATAAR FH EHM A XA AR TN —BKE, §H
BTH HERNEY AR RN THL94%, EHAMFLRETHE —H#HHLZ,
YA Z T 5| A CATR e ik o 52 BE 3K 6 € EPCRAR M B 7~ , A % & CATH B 4 FT 40 U 8y
THALERE. B B B A 8. P k%, EAFEFREKT RS
CHILA F B 6.68%). BINEREE, K& & AR P CATH B W k£ & B 6 9
AR, BRFEFEI12h, KERE(7484F), MEEH TR, E72hE EAKE 5 E 4K
T, E4PBSH A B4, CATHE K RugH L, WURERFRE Tk REaK” £
RKEFHAE A RH0,, CATHEE N UFRAENTENEMEA, B CN XA

e 3 A AR AT o
XA K#E®; BIH;
FEHES:Q785; S965.3

i 4k A (catalase, CAT, EC 1.11.1.6)&/E
Yy kA A8 v OE R A ) B AR AR G Y G B 2
—, TTEHAETEEMEG YR T, HAEH
ML 38 2o i A — X B 5% B0 1 Ak AL(H,0,)
IR R, R PURST A AL R G G s
W85 AR 22 0% T RS e ) 2 R BOMLAAR 7 A2 R
WG EE A RS FY R, YUERN R 26
A B 1 1A Bl A2 S 2 00 7™ A2 H0,, H,Op 2 A 3
FAEH IS PR RTR, N EESUEREA
B DL BRAR Y 0 A K HL, 0,0, iR
ALK N DNAWT L . 5 BTk S Ak . R T A A
FER 3, E X AL AR, CATAEPLA

Wi HHE: 2016-01-13 &R HHA: 2016-10-11

it A8 (CAT); RE &

XRkARERRD: A

A il 38 3 AL HL O, 1 B A iR I R N, S 5 LR
T RERT AR, I BRACU AR b A B A SR A
o AR, DR A M SR 52 A S B AE T ARG 5
B, RIS 7 B 3R A 1 AR AL 5 LR P A
Al Bl A IR S 25 DT R

K5 f (Larimichthys crocea) SR ALl . B
fi, g TEHERIYIT(Chordata), 1 14K
(Osteichthyes) . #JF H (Perciformes). {1 A}
(Sciaenidae), M. Wil — i HEM LM
2, R EEE WK I S, B
W 2 R 6P e H AL Syt 1 K™ i 2 — B, EAE
Bifi 5 K o 0 3R AL B H 25 24 ARV R, K
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TR e 25 B 09 N T 57 58 L 0T 4 R i v 7K 3
WYL, SRORE A SRR PR B
SR A, VIS SN (Vibrio anguillarum) A% 3R )
B R b FEN R 2 —, HJTZ A Tl
WA N B R K DU, Rk oF
DU WL AR A s IR 2 — 1, R AR
HHES Y, HEERMEREILH A E, K
By A P = B R A P A A G L F (CD4 AN
CD8), i FH R AR e FE WL A rh & #5 5  F 21
TERY, Wik, R afENnREsalks
M AR R S 1 e 9% ok HRAE A 3 AR W AR
B R G E LA, Hrhhi AL R G2
FE AR S G ) AR 2, PR R A
15 1T B A 1 T AR A A Ak Y B fE
fitg . o AL SR S PR LR R, TR ] N K
FEA RO R R A A TP

X R PRI R C A HE, H
R A N N PN R ARV SLE]
PR T8 A B ARG, Bl 5E KB CATHE
P 7E SR A o ot R R e PR, AR S5 v B AR
A5 R V8 0 CA THE DR 56 % T ] 12 A, e ) H: 2
U S PE R SEAL B, SR HIRT-PCRELA U o
CATHArFHric, Wil 68 ok B gs 45 14 F CATHE
PRI B A 6T R R A 00, AU oAy K 8 i 1 R R A
SR X E 38 FH 1 S8 CAT o A R F7 5t /K 1R 3R
Bels e g bric e b 4e & .

1 MRS T

1.1 SR

SIS KRB A1, A420~30 cm, 455350~
400 g)I H Wi I AR FRFE Y, F25 °CUuE g
KPR FRE, KA e K, BiEH K
AR 24, BA305%, Horb s 4 e
431100 uL PBSHE A& 1) 68 5 14 7 M (pH 7.4, 1x10°
CFU/mL), X}HEZH7E 41100 uL PBS(pH 7.4). W4k
HHE0. 2. 6. 12, 24, 48, 72 hAYFELH LR
HUERNA

1.2 FH&

B RNAWRIRACDNAK AR, RE3IBMHE
FEREANNE . AL, B, 5. LA, 8. B
SEHZH, $2 PR Trizol Total RNAIK 7 £ (TaKaRa,
China)#fE 77 77 VLR UM RNA,  1.5%E 728 P B g d
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L PR B RN ASE $E M, 2R AR 43 6Ok B T (Bio-
Rad, USA)II & RNAWE . ELRNAZ:DNAaseh #
J5i $it BEM-MLV RTase cDNA Synthesis Kitid 77| &
(TaKaRa, China)fE #7 J7 % X RNASEAT S 6 5%, 3K
F3HH V. cDNA .

KEFSBCATAR ) L RIEREMAILR
HEPEE, 8 5 Primer 5.0 %39 B 2 B T
il B EAE (ORFYR 514, LA K ¥ 46 JFF Ik cDN A A5
Mr, FEBECATHN . 20 pL K FK : 10xPCR
Buffer 2 uL, dNTPs 0.4 uL, iE[a5[#CAT-F (5'-
ATGGCTGACAACAGAGATAAAAC-3")0.8 pL,
K Ia 51 ¥ CAT-R (5'-TCACATCTTTGAGGAC
GC-30.8 pL, #itiicDNA 0.6 uL, Tag DNAR A
fifi(TaKaRa)0.4 L. PCRJZ I 51 : 94 °CHiAEPE
4 min, 94 °CZEM¥:1 min, 59.4 °CiE &30S, 72°C
FEMH ] min, PEFR30YK; 72 °CLEMHI10 min, 1.5%
BEHE A F VKA I PCR ™ ¥, LADL 2000 Marker
Frid, EHCHU KR /NG, DL BB b i 4t 4k 1k
7 £ (TIANGEN, China)4lifk J5 i% |- ¥ 2 e 4 3%
AW T

B3 5 H7 W ¥ 3K 45 1Y ORF 7 41 L
BLASTYp (http://www.ncbi.nlm.gov/BLAST/ )17 /7
G [a] I % EE %F, Expasy-ProtParam (http://www.
expasy.org/tools/protparam.html) Il 2 [ 1) BRIE 7>
FHEFIZE 5, TEMEGA 5.2% % 3% i Neighbor-
Joining WM @ RS K AW, LS L
SMARTZE 2k T. E. (http://smart.emblheidelberg.de/)
O

K& 8 CATH B R L 0 5 E FPCRAZ M

R4l 35 PR e 25 0, R R S M Ok
PCREIY), RHZO0E#PCREE, LUB-actin (B-
actin-F: 5-TCGTCGGTCGTCCCAGGCATCA
G-3', B-actin-R: 5'-ATGGCGTGGGGCAGA
GCGTAA CC-3")VNINZ, I iTCATHE HTE 44
SUFFAE. ML, Wi, B . WLA . 68, B)hig2s
S IR UL K 08 N G IR G JE B R G AL,
N AR ZR R N R P — 30, 20 pL PCRY™ 14 Jx.
MK Z : primer-F (5-GAGCACATCGGCAAG
ACTACGC-3")0.8 pL, primer-R (5' TTGAGGA
TTACGCTTCTGGGAG-3')0.8 pL, 2xSYBR®
Premix Ex TagTM II (TaKaRa)10 pL, c¢DNA sample
(100 ng/uL)0.8 L, ROX II 0.4 uL, ddH,O 7.2 pL,
JNE 2R FH WA 26 75 2547 (ABI-7500%1 9% ' 5 2 PCR
1), BI95 °CHIZEMET min, 95 °CAEHE10s, 65 °C
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53 FERRE, AF R

A6 S Tt R IR e I S R0 8 9

JEEGL [ ] S 643

HEM45 s, FLA0ONEA, RMEHIE, EHEMN
55 °CZE M8 T1 5195 °C, il 5 s firp 1 2% i?ﬁ&%
TCAR AR X HECFD B X BRSO3 A
SPSS 13.03E 17 B [H 7 & & 1% 22 57 73 #F (One-Way
ANOVA)FIAG S, 73 5IbRIC 2 3% 22 5 (P<0.05)
Mt 251 25 5 (P<0.01)

2 4k

21 KEBCATERFIIE S

DA £ T FECDNA D ASEAR (S RNAVE L, Ao/
Aygo=1.85), P AT CATHF I EAHE 1584 bpH)
'J(GenBankZéEBﬂiﬁKKFlMZS.l), 2 i 5271 G

SignalP 3.05K 4 Mr & BL, KIEMCAT/Hr FAE
fF9 ik, DiRel i Box, %o TEA S5
Z By v B AR ST 1 BB O 4 o0 )P 81 FDR -
ERIPERVVHAKGA (& J£ R 7% 2 5 64~8 117) . .
BRI LT R 45615 5 ¥ 5 RLFSYPDTH (4 5L 2 5% 5L
H%5354~362131) . 34 T Ak S 1Y) 2 35 i 4k B
His", Asn'*® FITyr* Ll & 12~"NADPHZ, & 1 A5,
— i@ ;I BLASTp U Xt A B, Hbrsr+ 5 HAh
02K CATHE R AL 1590%, 585K H 1Y 28 1
(Rachycentron canadum). %< f1%8(Oplegnathus
fasciatus)FAILE R E, H9%4%.
ﬁ?ﬁ/\gﬁ?ﬂf?ﬁﬂﬂ‘ﬂﬁﬁGeneMaperXﬂt
HCATr+DNAFAT /M1 (E12), 751426380 bp,

, TELR T H 75~ 59.98 ku, S5 HE 5N 8.37, W i Je ﬂ:}\(Homo sapiens). /N (Mus musculu) .
1 ATGGCTGACAACAGAGATAAAACCACGGACCAGATGAAGATGTGGAAGGAGGGCCGTCGAGCTCAGAGGGCTGACAAGCTGACCACAGGG
1 MADNRDTEKTTDO QMEKMW¥YWEKEGRGAQRADTE KTLTTG
91 GCTGGCCATCCCATTGGAGACAAGCTGAACCTGCAGACTGCAGGTCCCAGGCGTCCTCTGCTGGTCCAAGATGTGGTCTTCACAGATGAG
31 AAGHPIGDI KTLNTLG QTAGPRG?PLTLVYVQDVVFTTDTE
181 ATGGCCCACTTCGACAGGGAACGAATTCCAGAGAGAGTGGTGCACGCCAAAGGGGCAGGGGCATTTGGCTACTTTGAGG TGACTCACGAC
61 M ATDFDRERTIPERVYVHAKGAGATFGYTTEYTTID
271 ATCAGTCGTTACTGCAAGGCCAAGGTGTTTGAGCACATCGGCAAGACTACGCCCATTGC TG TTCGCTTCTCCACTG TGGCCOGTGAATCG
91 I SRYCKAKVYFEHTIGEKTT?®PTIAVRTEFSTVAGES
361 GGATCAGCTGACACTGTGCGAGACCCCCGAGGCTTTGCAGTCAAGTTTTACACTGAGGG TGGCAACTGGGACCTGACGGGCAACAACACC
121 G SADTVRDPRGFAVYEKFYTEG®GGNTW¥DLTG N NOT
451 CCCATTTTCTTCATCAGGGACGCTCTACTGTTCOCGTCCTTCATCCACTCCCAGAAGCG TAATCCTCAAACCCACATGAAAGACCCTGAC
151 P 1 FF 1 RDALLFPSFI1IHSQQKERNPQQTHMEKTDTPD
541 ATGGTGTGGGACTTCTGGAGCCTGAGGCCAGAGAGTCTGCATCAGGTGTCCTTCTTGTTCAGCGATCGAGGTTTGCOCGACGGCTACCGT
181 MV WDEFWSLRPESLOQYVSSOLFO®DP®GLDPDGYR
631 CACATGAACGGCTACGGCTCTCATACCTTCAAACTGGTCAACAGCAACGGCGAGCGCTTCTACTGCAAGTTCCACTACAAAACTGATCAA
211 ITM®c®G SHTFKLVNSYNGERTFYCKFIVY®TTDAQ
721 GGAATAAAGAATCTGCCGGTTGAGCAGGCAGACCGCCTGGCTTCCACCAACCCAGATTATGCCATCGGAGACTTGTTTAACGCCATTGCC
241 G TXNILPVEEADRTILASTNPDYATGDTILTFNATA
811 AATGGGAACTTCCCGTCCTGGACTTTCTACATCCAGGTTATGACCTTTGAGCAGGCTGAGAAGTTCCAGTTCAACCCATTCGATCTTACC
271 NGNTFPSWTTFYTIQVMTTIPFEGQALREKTEG®QTUDPNTPTIEIDTLT
901 AAGGTTTGGTCACACAAAGAATACCCTTTGATCCCTGTGGGCAAAATGGTGCTGAACAGGAACCCAGTCAACTACTTTGCAGAGGTGGAG
301 K® ®S®K E Y P L L PV KMV LNZRNTDPVNYFAEVE
991 CAGCTGGCCTTTGACCCCAGCAACATGCCACCAGGCATCGAGCCAAGCCCTCACAAGATGCTGCAGCGTCGCCTCTTCTCCTACCCAGAC
331 QL AFDPSNMPPGTEPSPDEKMILQGRLESPMEPD

1081 ACGCATCGACACCGTCTGGGAGCCAACTACCTGCAGCTCCCTGTCAACTGCCCCTTCAGGGCCCGCGTGGCCAACTACCAGCGCGATGGT

361 THRHRTLGANTYTILQILPVNTCPFRARYANYUQRDG

1171 CCTATGTGCATGTTTGACAACCAAGGTGGAGCTCCAACTACTATCCAAACAGCTTCAGTGCCCOGGAGACCCAGCCTCAGT T TATGGAG
391 P MCMZFDNQGGAPNYYPNSFSAPETA QPQFEFME

1261 TCCAAGTTCAGCGTGTCTCCAGATGTGGGACGTTACAACAGTGGAGATGAAGATAATGTCACGCAGGTTCGTACCTTCTACACTCAGGTG
421 S KFSVSPDVGRYNSGDETDNVTITQVRTEOYTQQ®
1351 CTGAACAAAGAAGAACGCCAGAGACTTTGCCAGAACATGGCGGGAGCOCTGAAGGGAGCCCAGCTCTTCATCCAGAAACGCATGGTGGAG
451 LNKEERO QRTLTC QNMAGALTEKTGAQLTFTIG QEKT RMVTE

1441 AACTTGAAGGCAGTCCATCCAGACTATGGAAACAGTGTTCAGACCCTTCTCGACAAGTACAATGCAGACGCCCAGAAGAACACAAACGTT
481 NLEKAVHPDY GNSVQQTLTLTDTEKTYNADAQEKNTNV

1531 CATGTTTACAGCCGTCCAGGAGCCTCAGCTGTTGCTGCGTCCTCAAAGATGTGA

511 I VYSRPGASAVYVAASSTEKME®=*

B1 KBR&ECATZHERFIREHEINSERFT

il 35 P o0 0 FE 5] “FDRERIPERVVHAKGA” R W4k 4T R 45 15 5

Y5 AERR . NADPHZS & A7 4 5] Pel A

F5“RLFSYPDTH” I F ¥ £k 45 Hi 5

I AL R EE“H?, “N” A

Fig. 1 Nucleotide sequences and deduced amino acid sequences of CAT in L. crocea

Enzyme active site sequences FDRERIPERVVHAKGA and heme-ligand banding signal sequences RLFSYPDTH are underlined. The three conserved

catalytic amino acids H, N and Y are marked in box and NADPH binding sites are marked in circle

http://www.scxuebao.cn
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298 133 37 172 111

Alligator mississippiensis
it . R

131 126 192 152 139

131 108 87

A 58 V8 Un 54 X8

144 7287 7683 2833 3136 1982 4780 3061 4956 1062 2745 637 15622

. 466 86 172
Homo sapiens

(32977 bp) 9569 425
Larimichthys crocea 66 172

(6380 bp)

831 450 701 191 203 87 96
131 126 192

110 91 66 172 111
Mus musculus

111 131 126 192 152

139 131 108 84

Al

1624 978 1593 2084 462 4433 2715 4052 2562 416
111 131 105 126

192 153 139 131 108 84 66

243 349 527 866 252
102 153 139 117 131 108 84 66

(30885 bp) W ¥
467 38744112 2308 1248 25262413 464 1408 2141 2514 283 3284 1688 256
S 66 172 111 125 126 144 165 156
reocnromis nitoticus
(23074 by ¥ & sa

66 172
Pongo pygmaeus abelii

(38234 bp)

111 131 105 126 92 153 139

855 1326 1482 647 12358 5132 209

131 108 84 66 628

14596 1633 973 890 605 2839 460 4395 2714 3758 2589326

2 REBCATEREAETSHEFOHE

Fig.2 The numbers and lengths of introns and exons from CAT genes from various species

2 [E 5 W) 82 (Alligator mississippiensis). ¥ AEfa
(Oreochromis niloticus)% , 4 13748 gF 12
MHET, 5 NHEE(Pongo pygmacus abelli)
AL, HAEAIN R F RN & F K E 5 A
YR BT 2250

22 KEHBCATRSGHWE SR

BEIUAR A P Fh 19 CAT R L R 7 51 F| FIMEGA
5. 2*’3@‘&4&%(@3) AN 5] 49 25 1) 4 4l g
ULEATE A i R, CATr F YL AR
#@ﬁﬁi A, K 5a
ﬁﬁﬂm%ﬁﬁﬁ%%f#i -5 H A 0 2
XK. WAL . B MKEHEHEY RN
#i,meWQmiwu?%#ﬁ%ﬁi,
AR T R I A OC R S g Kk
—E, IR SRR IT S N CATHY F, 5
FE 51 o3 A 45 FEAR AR

2.3 CATmRNAs#E K& & REHLAARNRIA

o N 2 B B-actinFl CAT/>F 5 <S” %
Prahgk, ZALRIMMEES, PR i
LROP-, JORE ARG R R BA 1 BE A B,
M2 B — 1%, P ROR IR 100%+5%, VLA
RT$CRﬁfW$§Eﬁ? WA AEFE S Y R, A
X E R AE RUMER . CAT mRNASTE FT K6 I 11 41 21
H ] ik, A PO 28 (EL LA 75 6.684%)
0 e T A 4 2 (P<0.01), oAb 2H 2] 323k 2%
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SOREE(P>0.05), . AL, AT s

ARG, LA R AR (E4).
24 SWBINEREZGTRAECATERNE
B 5y Hh

HLVRE Sk AR g R R, K A i
Cﬂﬁlm%LE?H PRI I DA JHF Ik 2 28 i i
SEH RS, NG SE , R CATRE A ) 3%
*%MEMW@EQ%E Jedk i tE, #l12h
Wk B i, WXL 74865, B SEE T
%,ﬂnhagﬁﬁiﬂﬁ%m$,&%mgﬁ

CATH:NF IR BT, HASIH B (&5),
3 Wi
31 KEBCATREEFI S

fE R —Fh & Fef il FIBEZE, CAT) iZAF
FE T DA AN AR 0 AN B B A R N 2R
T, BEREH, 04 i N B RIK A3 50T BR A 9 B
AP F A RO, ). IFREO). BRAmE
(—OH)SETH LS BT, DA 7 1k AT X 4 A 38
P17, ARSI TR ARG KA CATH T, 4T
HON59.98 ku, HHA MK, CATE LR T
G 5 ZFhta R RN PE R R (90%LL 1), BHA 5
Aty Fob o B R SF R BRI 4T K A A S
H . EEE ORI 32 SR IR R ik
FHis” . Asn'®HITyr & 12"NADPHZE & 7 51,
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40

62 Siniperca chuatsi (ATA98428.1)
Sp/egnalhus fasciatus (AGJ03556.1)

55

100

100

100

— Sparus aurata (AFV39797.1)

8714 6 Rachycentron canadum (ACO07305.1)
52 & Larimichthys crocea (KKF14425.1)
Oryzias sinensis (AKG51681.1)

Danio rerio (NP_570987.2)
Ctenopharyngodon idella (ACL99859.2)

100
100 100 | 1 Hypophthalmichthys nobilis (ADK27719.1)
99l Hypophthalmichthys molitrix (ADJ67807.1)

Gallus gallus (NP_001026386.2)

Melopsittacus undulatus (NP_001268489.1)
Rattus norvegicus (AAB42378.1)

99
—l:Wus musculus (NP_033934.2)
99 EHomo sapiens (NP_001743.1)
100Y— Macaca fascicularis (EHH56340.1)

60 Litopenaeus vannamei (AAR99908.1)

9~{0 ; Fenneropenaeus chinensis (ABW82155.1)
100 Penaeus monodon (ALM09355.1)
Marsupenaeus japonicus (AHF20999.1)
———— FEriocheir sinensis (ADD82543.1)

99 —|: Portunus trituberculatus (ACI113850.2)
100 Scylla paramamosain (ACX46120.1)

100 — Crassostrea hongkongensis (ADZ93493.1)

16 L Crassostrea gigas (ABS18267.1)

0.05

Haliotis discus discus (ABQ60044.1)
45 Octopus vulgaris (AGZ63441.1)

99 100 Paphia textile (AHC03353.1)

L Meretrix meretrix (AEX58670.1)
31 Pinctada fucata (ADW08700.1)

33 —|7 Azumapecten farreri (AB164115.1)
96

Argopecten irradians (ADD71945.1)

Sebastes schlegelii (AJQ30128.1)

Fish

Birds

Mammals

Arthropoda

Molluscs

3 REBCATERESHMYM Z EHHL S
Fig. 3 Phylogenetic tree depicting the relationship of L. crocea CAT with other species

A K BT AR B 751 K& CATH T, TR
Gt b, KE a5 4 AR 8 Mt
R, #— P H5HAMMIERE, HFED
S 5B W oy ST i, e e R
GG Tk — B B A S AL
PSR PSR i S E N, R CAT S 1]
DIV BRIE N Z R0 B A Sk s, B
FE PR 2% 36 AR Ak ok i TE 7 5 LA 9 Bt SRk B feE R
RABUIM I, %5 T8 AR R85 15 4L
e R bRiCY), HRB KA —ERE LA
R N AL 32 A BE B 0 B R, AR
AR Z ISP A HGED, AR5 E N KE
Bt CATHE R 1 56 8 T 1 ) B2 e )3 3, 38 5 F
ARAFIE K S IR T S, B AL,

SRy i — A A FH 2 3 DR S BTl 37 5 K AR TS etk
BB T 2 LA
3.2 CATmRNAs#E KEHE & A EHL A RIE

CATHE DN 4 ZURe 5 M 32 35 I AH G 52 7 2
YRS, EWILAY R, L R 2
HERR EZ I, Wb 28R, EEHE
S, CATEFR MR ILIFHA B 48 2%
S, LGN WE CATHE PR 7F T 16 AR h Rk e i
iRz, WIRAEAL"; v E X ER (Fenneropenaeus
chinensiss)CATHE P AE JIT G A 1) 20 2 rh 1 3%
ik, MCANAE . FFEERR A B A E A, HK
RO B OMREAERE, LR, S
Shy P IR i 2 TG A HE 3l LA AR T M A e Y
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S Nuinininin

0 T T T T T T
1 2 3 4 5 6 7

RS
different tissues and organs
4 FEHELFKREECATERNRIESH

“xPFIR B (P<0.05), “**”FKINMEF(P<0.01), TH
LA, 2.0, 3.0, 4.68, 5. %, 6., 7. T

Fig. 4 Analysis of CAT expression in
different tissues of L. crocea

The asterisks above the bars represent statistically significant
differences from the control samples, “*” at P<0.05, “**” at
P<0.01. The same below

1. muscle, 2. brain, 3. intestine, 4. gill, 5. kidney, 6. spleen, 7. liver

8, Be AR T I S LS R ARH, 0,
11T CATAE JHF g Ji v 5 vy 1) 3% 35 7T e 5 5 e % i
H,0,, HALMEEDIRER UIAHIC . AR T I 25 %
WoR, R CATH PIAE BT A /i () 41 20h 344
Fik, HBFNEP R FRIAE D e T HAAHL,
1% 25 55 B A (Crenopharyngodon idella)'™ . 5 A7 {1
KL, R E S JCE MESh W 0y TF B S L,
EZ 5B EZESE, JFee M —2f
BRI BT, AR RS, DA R B A A
L R e HLAR 55 R W7 0 K A2 A TR D aE dE
MR FENEDIRE, A A mEMN A SHLERE
Yl IS CATEE I 1) R s U, %0
E 55 A WE 5 i 45 30 (%) 8 £ R 2 21 rh CATSR 3k
T IHA L U S5 R —F,

33 SBIlERREARE CATERRRIE S

RS RGP E SRR RN,
XK B A BEURR, T H R K MR TS e By R 2R b
A EE B AR R, R AL K AR A R B T T
E W A RAR G S FA BT 5K, IR A9
TR N LA B B R GEAE D R AR © )z B0
H, 375 kT DL SR B R A AR B AR AR A
F T VF- f K A 3% B8 A 35 %8 £ 2 10 52 e B R
CATRHUA ST A AL B4 R G0 0 T BN 73, M

http://www.scxuebao.cn
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| sk PBS
H5S 8
43
e 61
?;'5 *
S 4
m 5]
52
SE 2]
L
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I 8]
time

5 SBIlERREAREMEEAN
CATERE M RIL T

Fig. 5 Analysis of CAT expression in liver of L. crocea
after V. anguillarum infection
1.0h, 22h, 3.6h, 4.12h, 524h, 6.48h, 7.72h

EAL B AL (SOD YK 4 F Fit BL 5% (K WUH,0, )5
CATH#E— A Hk S oK R o+, [l e 2
AL E R R, PRI HLAR A N PR R R
R, CATHER 3Rk B v 728 Ak B S ALK Y B
H 0 AR 100, 2 0 BT A 0 A ft IR O B it
A BT RE ) ) E EAR AR, R 1 8 R JR
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Expression of catalase in Larimichthys crocea after
infection of Vibrio anguillarum

YAN Linfei, AN Xin, BAO Miaomiao, HE Jianyu, WU Changwen, LIU Huihui "
(National Engineering Research Center of Marine Facilities Aquaculture, Zhejiang Ocean University, Zhoushan 316022, China)

Abstract: As a key enzyme in the antioxidant systems of living organisms, catalase plays an important role in
eliminating hydrogen peroxide against oxidative stress. The open reading frame (ORF) of catalase (GenBank
Accession No. KKF14425.1) was cloned from large yellow croaker (Larimichthys crocea), which comprised 1584
bp, encoding a peptide of 527 amino acids (aa) in length, with a predicted molecular mass of 59.98 kDa and a
theoretical isoelectric point of 8.37. Several highly conserved motifs, including the proximal active site signature
“FDRERIPERVVHAKGA?”, the proximal heme-ligand signature sequence “RLFSYPDTH?”, the three catalytic
amino acid residues of His”’, Asn'*® and Tyr’** and NADPH binding site were identified in the deduced amino acid
sequence of CAT from large yellow croaker. Sequence comparison strongly suggested that this sequence was a
member of CAT family and highly homologous with other known CAT of fish, especialy with Rachycentron
canadum and Oplegnathus fasciatus (94%) of Sciaenidae, and they also gathered into the same branch in the
phylogenetic tree. Constitutive CAT mRNA expression was detected in seven tissues of large yellow croaker with
different magnitudes, which was high in liver and low in muscle, suggesting its diverse role in physiology with
respect to the tissue type. The mRNA of HSP70 in liver after infection by Vibrio anguillarum was detected based
on RT-PCR analysis. The transcriptions of CAT were upregulated, the maximum level appeared at 12 h post-
injection with 7.48-fold and dropped back to the original level at 72 h post-injection, which showed a slight rise in
the group of PBS injection. The results indicated that CAT in L. crocea can function as a potent antioxidant
enzyme in large yellow croaker and may play a role in postimmune responses with respect to its peroxidase
activity.
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