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A W ARiE . RACE (rapid amplification of cDNA
ends ) FLAH] cDNA A i PR #1575 & — Tl I
PR AP 1 cDNA 5" 1 372K i &) 111
BRI TITE: . WG E & PCR(real time quantitive
PCR) /21T JLAE AL S8 PCR AR S J B ke 1 T4
A BEPR S T 258 PCR FOR RAEL R HE 5, X
sl T LAFE PCR AR rR A TE i Al FH 1 75 e A
REHEATHER & BB .

AWF5EIE i RACE £R B ve b 1 = A
I CAT J:[H 42 cDNA J331, H X} cDNA J7 41| il
A5 BN 2R 7 9 #6471 53 M, O S I 2%
JtE it PCR A 7 HAESMEE il JH B LE
W 5 R AF T AN HBUPRYRIRE O, it — BT
AR CAT EER 454 ol e B pE BRI AR 35 .

| I R RS WIRES

L1 ##

=AML T 2009 42 7 R B #TLA T
JCER SRR B AR AT B w77 He s, 34 e {d
FE= ek, 3t 100 B, /KRR IR B i

RNAiso Plus,TaKaRa RNA PCR Kit( AMV)
Ver. 3.0, TaKaRa pMD19-T Vector , PrimeScript"™
RT reagent Kit, SYBR® Premix Ex Tag™ Il
(Perfect Real Time) ,Easy Dilution ( for Real Time
PCR) W A A=) T#E (KRi%) A RA F E. coli
DH50 \ TIANgel Midi Purification Kit I g AR 4=
fERHL (db50) A LA ] s SMARTT™ RACE cDNA
Amplification Kit, Advantage® 2 PCR Enzyme
System i § BD Biosciences Clontech /2],
1.2 7k

HAKAEIE A IRV IMEIER
B P R = A WL A = b 7 — S, TR R i
TR, T K A R /BRI O
W KB T O T S R R B, LA 1 mL A9
2y 4 x 10" CFU/mL )78 7K 5t e 4 31 =
FAMUIE A 72 LA, X BRAS A S 1 mL 4 W R 2%
M. o3 TR LSS 2 4 .8.16 .24 .48 .72 h [ HT
) S A ) SR (A 3 ) MRS B (3 L) L B
SMERE M ATV VH R T AU RAE
T -70 C,

Z AP A MR E % RNA 2 IR %
RNAiso Plus i 8] 45 fi B = A WLIE SRS 1 L9

VBB R E RNA,

Z M CAT AR LA FolaE =
FAMLAE LK EST J37 41 (FK028064 ) i H 4 5 45 &
ff) cDNA U™

3 RamPy ¥ i | TaKaRa RNA PCR Kit
(AMV) Ver. 3. 0 320 & AR SERTTAY EST 51, 1| H]
Primer primer 5. 0 i% i1 b i 5F 5 51 4 Cf.5'-
AGGGCGTATGATTGAGTT-3', T it 51 41 ik 7 £
F1 4 M13 Primer M4..5'-GTTTTCCCAGTCACGAC-
3" VARG G54 Ready cDNA JgHif , 44
3'%4ff) PCR [ B4k 04 CHUEHE 3 mingot C
305,60 C 30 5,72 C 2 min,30 PMEH;72 CIEfh
10 min ;4 C{RAE.

5'AKsu¥ ¥ i SMART™ RACE cDNA
Amplification Kit 5 Advantage® 2PCR Enzyme
System & &, % A 2¢ PCR, 4: [/ Primer primer
5.0 Bt T iFHE S 514 Crl:5'- CCTTCTTA-
TTCTCTGACCGTGGCAC-3', b 1i#5| ¥ kit 57 &
i ) UPM: 5'-CTAATACGACTCACTATAGGG-
CAAGCAGTGGTATCAACGCAGAGT-3' ( Long ) ;
5'-CTAATACGACTCACTATAGGGC-3 ( Short ) .
55— PCR DIS—K PCR W Bk, JH T 15 |
¥ Cr2.5-GCAGGACTTCGTCTTCACGGATGAG-
3", BilF51Y) UPM #4755 — K PCR, 474 5" 1Y
PCR J% Ji 2 %(:94 C HiAS P 3 min; 94 C 30 s,
68 C 30 5,72 °C 3 min, 25 4 ;72 C 4 fib
10 min;4 CHAE.

P I Y2 1. 5% W BERR W BEI HL UK 73 B A
M, F§ TIANgel Midi Purification Kit [B]1i H 19 F
Bt PCR 724y, i% A pMDI19-T 44K, 524k E. coli
DH5 o J8AZ A5 4L, JIT 3145 19 B s 8 ol I v
RAEVHARA R A HATFIIIAE

Z AW CAT XK W R R M9 A7 & 4 F 1L
5 H WA = Mk CAT R 2K
cDNA 33155 GenBank ¥R $i4f 1 S A 1 5040
{£ BLAST ( http: // www. ncbi. nlm. nih. gov/
BLAST) 43 #t. )W /il ORF Finder #£)¥ (http: //
www. ncbi. nlm. nih. gov/projects/gorf/ ) iy & 1E 1
FIIF I B 2 4E (open reading frame , ORF ) Hli% i
ILWE ¥ %, JH Protparam 2% (http: / www.
expasy. org/tools/protparam. html) 77 2 3% iR ¢
HI| i) ) PR 2 8, Scratch 2 (http: / www. ics.
uci. edu/ ~ baldig/scratch/index. html) il Il — %



4 1 G S5 AL CAT B cDNA 2K sl e £k 70 A 483

i TMHMM server v. 2.0 (http: / www. cbs. dtu.
dk/services/ TMHMM/ ) 43 #fr 15 i 45 #4, Sigal P
3.0 server & ¥ (http: // www. cbs. dtu. dk/
services/SignalP/) i Il { 5 Bk, PSORT 1T
Prediction #£)¥ ( http: // psort. ims. u-tokyo. ac. jp/
form2. html) J& 7~ H 2 5L /R 7 91 7 26 1 J5 7. 444
5 (7 o )P Clustal X 2k b KR f) 42 3
BR7 9 47 2 )7 4 He xf . # A MEGA 4. 0 %k
PR SRPTAIAL AN B (NT i) A = L i
ALl B PR B R 7 9 5 H A 13 Rl ) 2ok
AL AR R R Y A R G,
Bootstrap % 1 000 WA L EEE, =
Y44 K 38 337 ESyPred3D'"! (http: / www. fundp.
ac. be/sciences/biologie/urbm/bioinfo/esypred/ )
FESZHAT T

= AW CAT 3k R F & 547 45 24k
TRH) = A WUEE N B 3L IR B-actin'™ | L} CAT 3t
4K cDNA F 41, 73 3 BT — X E s s 1 ) (B-
actin-F F1 B-actin-R ,CAT-F 1 CAT-R, % 1) ,i¥z
SYBR® Premix Ex Tag™ II ( Perfect Real Time ) ji
RGO E 1t RT-PCR,PCR S % 95
T 30 5395 C 55,60 T 30 5,45 PMEH, 4
W HL I B2 b v il £, 5 AR L
AR AN S B 0 R & i 7 A 213531
PLZAA 2 N BB H8 0 S 801, 15 8] 7 A
N [F) 5 S B 4 A AR N Rk
F1 B-actin ZFFN CAT BRERSEERTAZIMEIHMFS]

Tab.1 Primer sequences of real time quantitive
RT-PCR for B-actin and CAT

519 Fr3(5'-3") JrB
primers sequence segment

B-actin FH
B-actin-F 5'-ACGGATAACACAAGGAAAGGAAAC -3’ 145
B-actin-R 5'-ATGGATGGAAACACGGCTCT -3’
CAT %:IH
CAT-F 5'-CCTGTGGGAAAGATGGTGCT -3’ o
CAT-R 5'-CATGTGAGCTGGCGAGAATG -3’
2 4t

2.1 M RNA B RACE ¥4
SR ML 8 RNA J 1. 5% (4Bt i 9 0t e
HLPk (B 1-a) o A4 J66RE T OD {H, 314 R
i ( OD,,,/OD,,, ) A 1. 98, 4 5 2% W 42 B %) i
RNA 4fifif 25, #54 RACE # #4%5k . 3'RACE

5'RACE (1791 1. 5% 1) By g W68 10 i 7k (&1
1,Maker ¥ D2000 DNA 4 FHARHE) , T15
Y4535 2494 2 700 bp([&] 1-b) 1200 bp( &l 1-¢) .

i
300 b

O
100 bp

1 =S RNA SEERETILRE
3’5" RACE ¥ &/ =¥ ik E
a:RNA 528 PER; b.3'RACE 72#); ¢.5'RACE 4.,
1:D2000 DNA 43 THFRHE; 2: =AML RNA 21521
Fig.1 The gel electrophoresis pattern of total RNA and
3’,5" RACE product from H. cumingii

A:The gel electrophoresis pattern of total RNA; B.3'RACE
product; C:5'RACE product.
1:D2000 DNA Maker; 2:Total RNA product of H. cumingii.

2.2 CAT E[E cDNA £ F 594 E

PHG M AR B = M CAT 2K
cDNA J3 51, 4§ 345 Had LW 7 9. 345 1Y
¢DNA 751 4K 2 804 bp,5 UTR ¥ 112 bp, 3’
UTR /1 303 bp, F7 B HE K B4 1 388 bp,
A4t 462 DR ELIR . B 2 H AATAAA Jy#Edll
1) 2 5 M1 IR I 2 A% 5 137 & ( polyadenylation
signal site) .,
2.3 CAT S EBRHIFF I

He PR R A EERR LA 462 >, TR
952, 7 ku, MU SEH AN 6. 35, GC N
47.73% , PR ER (Pro) & it i 7. 4% , 2
a2 (Cys) AR (Trp) & i/ P Hh 1.5%
e 7 LA IR B L (Asp + Glu) 55 A, 7 1E i fif
R I (Arg + Lys, His) 50 >, Jig i i 2 5k
BRAEECH 59. 96, Ji ¥ S 7 265, 73 TN C, 450
H; 51 Noi: O3S 100 = FAMLIE CAT LR Z IR &
5 2R EIR (Cys) , JE R 2 4> Zmi i, 537l % 4%
W5 178 i RIS 194 {57, 45 261 o F14E 290 17 1 2F
DR (Cys) o T 2% 5 TC #5 235+ A5 5 ik,
o V40 7 A7 A 40 L5

SR CAT JEPH LR 7 51 4 BlastP £
2, TN CAT3 , 55751 Fd W ( Chlamys farreri) |
S oy 7% ) ( Haliotis discus discus) . K 7 H Wi
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(Crassostrea gigas ) %5 H {4 2l ¥y 19 K1 oL 1k 5 15
99% , GHFA fa 2 BT R T2 A AR LR
A 98% ~99% . F Bioedit 4" f = £ WL
CAT JEPR R SEFRFF 5145 Fofh 13 DRI CAT It
PRI IR Y 91 4T 2 )7 9 He X, FiT ClustalX 347
SrBr (P 3), J MEGA 4. 1 & LLAR {0 AR 2

(NJ ) gt 7 CAT kPR G B 1R 1) 2R e i (14
4) , FEAAR ] Bootstrap H& 1 000 K. 1
PARGIACR = FWUE e 5 B Bl ) SR e —
FIEESTIE S P I/ EE IRV R PN LIES
TP RAE— . =ML CAT EN 71
PEA A 55 = A WL A 27 o A — B

o1
113

203

293

383

473

263

653

743

833

923

1013

1103

1193

1283

1373

1463

acgegggagagacaaggeagetaatecagetanacgacttecaagga tgetecaaacaaagectgatgtgetgactacaggtactggeggeece
agtggggaccaagacggeecacg

ATGACCGTTGGACCCAGGGGTCCAGTCTTGATGCAGGACTTCGTCTTCACGGATGAGATGGCTCAT TTTAACAGAGAAAGGATCCCTGAG
MTVvVG&PRGPVYLMQDFY FTUDEMAHTFPFNTR RETRTITPE
AGAGTCGTCCACGCGAAGGGAGCTGGTGCCTTTGGTTACTTTGAGT GCACACAT GACATAACCGCGTACT GCAAAGCCAAGCCCTTTGAA
R VVHAEKGAGAFGYVFE CTHDTITAYT CEKAEKTPTFE
AGTGTCGGGAAGAAGACACCTTTGGCTGTGCGTTTTTCAACTGTGGGT GGTGAGAGTGGCTCAGCT GACACGGCTAGAGATCCTAGAGGA
S vVG&¢EKEEKTPLAVRFSTY GGGESOGSADTARTIDPTRGEG
TTTGCTGTCAAATTTTACTCTGAGGAT GGAAACTGGGAT TTGGTTGGGAACAACACTCCCATCTTCTTCATCCGAGACCCAATGTTGTTC
FAVEFYSEDGNWDLY GNNTZPTITVFFTIRTDPMLTF
CCAAGTTTCATCCATACCCAAAAGAGGAATCCTCAGACT CATTTAAAGGACCCTGACATGTTCTGGGACTTCATCACCCTTCGTCCAGAG
pPSFIHTQI KR RNPQTHL KDPDMWFWDFTITILRPE
ACCACCCACCAAGTGTCCTTCTTATTCTCTGACCGTGGCACCCCAGATGGTTTTCGTCACAT GAATGGCTATGGCAGT CACACATTCAAA
T THQVYSFLFSDRGTP DGFRHMNGYGSHTTFEK
ATGGTGAACAAGGATGGCAAGCCAATCTACTGCAAGT TCCACT GGAAGACTGACCAAGGTAT CAAAAACT TGCCAGCAGACAAAGCAGCT
M vV NEKDGEKEPTIYCEKFHW KTDOQGIEKNTLZPADZEKAA
GAACTGGCCAGCAGTGACCCAGATTATTCCATAAGAGACCTATACAATGCCATTGCTGAGGGCAACTTCCCATCATGGTCACTGCACATC
ELASSDPDYSTITURDLY NATITAEGNTFZPSWSILHTI
CAGGTCATGACCTTTGAGCAGGCTGAAACCTTCAGATTTAATCCATTTGACCTTACCAAGAT TTGGCCACAAGGGGAGTATCCACT GATA
Q vMTFEQAETFRTFPFNP FDLTZEKTIWPA®QGETYPTLTI
CCTGTGGGAAAGATGGTGCTCAACAGAAATCCTAAGAATTACT TTGCTGAAGTGGAACAGATTGCATTCTCGCCAGCT CACATGATTCCT
PV GKMYLNRNPIEKENYTF AEVEQIAFSPAHMTITP
GGCATAGAGCCAAGTCCAGATAAAATGCTGCAGGGACGTCTGTTCT CTTACTCGGACACCCATCGTCATCGACT GGGAAGTAACTACCTT
¢ I EPSPDEKMLQGRLF S5YSDTHIRUHRLTGSNYIL
CAGATTCCTGTCAACTGCCCATACAATGCCAATGTCAAGAATTACCAGAGGGATGGCCCACAATGTGT TAATGATAACCAAGCTGGAGCA
Q I P VNCPYNANVYENY QRDGPQCYVY NTDNIQATGA
CCGAACTACTTCCCCAACAGTTTCAGT GGCCCTCAAGATGATGCCAAACACATGGAGCACACCACTACAGTGAGTGGAGATGTGGCTCGE
P NYFPNSFSGP QDDA KHMEUHTTTVS GD VAR
TACAATACTGCTGATGAGGACAACTTTTCCCAAGT CACCACCTACT GGGAAAAGGTTTTGAACCCTGAAGCAAGACAAAGACTGTGTGAG
Y NTADEDNF SQVTTY WEZEKVLNPEARZQRTLTCE
AACATTGCCAGTCATGCAAAGGATGCCCAGGAGTTCATCCAGGAGAGAGT CGTCAATCAGT GGAGCAAGGTTGATCCAGAAT GTGGACAG
NIASHAEKTDAQET FTIQE RY VNQWSEKVDPETCSGA®Q
ACAATCCAAAAACTCCTGCTTAAATACAAGTCTTTGTAA 1501

T 1 @ KL L L KYUEKSL =*
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1502
1592
1682
1772
1862
1952
2042
2132
2222
2312
2402
2492
2582
2672
2762

ggaggeaaaacagteccagagttactgecageetgtagacagetcacttgeggatteetggaaagetttgttactgaaaatggacttaatet
ttatactgtaacattccatagaacaaattgaacagategagacccatgttgeatggeactgtatgtagaagacacaatatgatetaatat
aaccagtgatteccttatgaaagtgetagatggggataattecttttatetatttgtectgtacagtgattettaaatetagagaacecat
ttatacaattttaatttagataagaaaaagataacagttgtageaataattgtataagatagataacagtatagecaatgettgtatacgg
tagataaaagttatagtaatgattgataagegtagataacagttectageaatgattgtataatgtagataacagttetagetatgattgta
taatgtagataacagttctagectatgattgtataatgtagataacagttectageaatgattgeataaggtagataacagttetagttatg
attgtatagtgtagataacagttctagecaatgattgeataaggtagataacagttectagetatgattgtataatgtagataacagttete
getatgattgtataatgtagataacagttetageaatgattgeataaggtagataacagttetageaataactgtttatgatagegttgea
tacataacactcaatgcanaaattgaatgaatttgttttttcanaatttgtatanaaattgttetatttcanaatgtataggggtttage
aacattaagtcctecatgagatgtactttcacataaatattttateccatcaaatattatttaaaatttaaanaggaagagttgtecacactat
gecatttttttaaagactatatattttttgetttgetttactttecatettecattgatttgatattgattgttaattcagttattacetgea
tacatattttgcatcaaggtgtatttattagtaattetttttecttgagataacacaaatgetttaatgaagtaattttaactttattga
aagacageagggttteccaatgtacataattatattacatatatagtaaatgtetgtacattaggaacatecagattaacatgeteteagat
aaggtgttttgttgttgaaaatggtetetgganaattaaattttecatgatagatganatagaaactaactgageacttcaattgtaataa
ttaac aaaaacgaat taatagcgananaaaaaaaaaa

B2 CAT Z#EE cDNA £ K RESHEERF T

RAFThisl AATAAA; GRT A P RIZAR s = FoRK LT

Fig.2 The full-length of ¢cDNA and deduced amino acid sequence of CAT from H. cumingii

FEERIF 5 TrHEAR i 22 IR R

3,5 untranslated regions are shown as lowercases; Coding region is shown as uppercases, where the upper sequence indicates the

nucleotides and the lower shows the amino acids; Putative polyadenylation signals ( AATAAA ) are boxed; Residues underlined are

completely conserved across all species aligned sequences; Stop codon is marked with asterisk( * ).

Fenneropenaeus chinensis —MPRDKCAEQLTDFE—KQQTAPDNLTTSHGCPLSDKLNSLTVGPRGPILLQDIQLLDE 56
Litopenaeus vannamei —MPRDKCAEQLNDFK—KQQTAPDNLTTSHGCPLADKLNSLTYGPRGPILLQDIQLLDE 56
Haliotis discus discus  —-MATRDKASEQLNEFS—KGQKKPDVLTTGTGAPVGRKTATMTVGPQGPVLLADFVETDE 57
Crassostrea gilgas —-MSTRDKATEQLNEFK-——LSHATPEQCTTGTGAPIGLETATMTAGPLGPYLVQDFVENDE 57
Chlamys farreri —~MANRDKATNQLEEFK—KAQSKADVLTTGTGAPVGTKTATLTAGPRGPYLIQDFTFTDE 57
Hypriopsis cumingii MTVGPRGPYLMQDFVFTDE 19
Oplegnathus fasciatus MADNRGKATDQMKTWEENRSSQRPDTLTTGAGHPVGDELNLQTAGPRGPLLVQDVVFTDE 60
Rachycentron canadum MADNRDKT TDQMELWKEDRGSQRPDTLTTGAGHP VGDELNLQTAGPRGPLLYQDVVFTDE 60
Takifugu obscurus MADKRDKATDOMELWKESRGYQ-PDILTTGGGHPIGDELNLQTAGPEGPLLYQDVVETIE 59
Ctenopharyngodon idella MAD-REKATDOMELWKEGRGSQRPDVLTTGAGVPVGDKLNLLTAGPRGPLLVQDVVFTDE 59
Mus musculus MSDSRDPASDOMEQWKEQRASQRPDVLTTGGGNP TGDELNIMTAGSRGPLLVQDVVFTDE 60
Canis lupus familiaris  MADSRDPASDQMELWKEQRAAQKPDVLTTGGGNPIGDELNVMTAGPRGPLLVQDVVETIE 60
Homo sapiens MADSRDPASDOMQHWKEQRAAQKADVLTTGAGNPVGDELNVITVGPRGPLLVQNVVETIE 60
KXenopus laevis MADKRDNAADQMELWKNGRGSQKPDVLTTGGGNP TSDELNLLTYGPRGPLLYQDVVFTDE 60

s,k skeRrskrskr 1 sk
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Fenneropenaetis chinensis
Litopenaeus vannamei
Haliotis discus discus
Crassostrea gigas
Chiamys farreri
Hypriopsis cumingii
Oplegnathus fasciatus
Rachycentron canadum
Tak ifugu obscurts
Ctenopharyngodon idelia
Mus museulus

Canis Iupus familiaris
Homo sapiens

KXenopus laevis

fenneropenaeus chinensis
Litopenaeus vannamer
Haliotis discus discus
(rassostrea gigas
Chiamys farreri
Hypriopsis cumingii
Oplegnathus fasciatus
Rachyeentron canadum
Tak ifugu obscurus
Ctenopharyngodon idella
Hus museulus

Canis lupus familiaris
Homo sapiens

XYenopus [aevis

Fenneropenaeus chinensis
Litopenaeus vannamel
Haliotis discus discus
(rassostrea gigas
Chlamys farreri
Hypriopsis cumingii
Oplegnathus fasciatus
Rachycentron canadim
Takifugu obscurus
Ctenopharyngodon idella
Mus museulus

Canis lupus familiaris
Homo sapiens

Xenopus [aevis

MAHFDRERTPERVVHAKGAGAFGYFEVTHDITKYCKAAMFSETIGKQTPTAVRYSTVGGES 116
MAHFDRERTPERVVHAKGAGAFGYFEVTHDISKYCKAALFSETGKRTPTAVRYSTVGGES 116
MAHFNRERIPERVVHAKGAGAFGYLEITHDITKYCKAKVFERVGKKTPLAIRFSTVGGEK 117
MAHFDRERIPERVVHAKGAGAFGYFECTHDISKYTKAKPFESVGKKTPVGVRFSTVGGES 117
MAHFNRERTPERVVHAKGGGAFGYFEVTHDITKYCKAKPFEFVGKKTPVGIRFSTVGGES 117
MAHFNRERTPERVVHAKGAGAFGYFECTHDITAYCKAKPFESVGKKTPLAVRESTVGGES 79
MAHFDRERIPERVVHAKGAGAFGYFEVTHDITRYCKAKVFEHVGKTTPTAVRFSTVAGES 120
MAHFDRERTPERVVHAKGAGAFGYFEVTHDISRYCKAKVFEHVGKTTPTAVRFSTVAGES 120
MAHFDRERTPERVVHAKGAGAFGYFEVTHDITRYCKAKLFEHVGKTTPTAVRFSTVGGES 119
MAHFDRERIPERVVHAKGAGAFGYFEVTHDITRYCKAKYFEHVGKTTPIAVRFSTVAGES 119
MAHFDRERIPERVVHAKGAGAFGYFEVTHDITRYSKGK VFEHIGKRTPTAVRFSTVAGES 120
MAHFDRERTPERVVHAKGAGAFGYFEVTHDITKYSKAKYFEHIGKRTPTAVRFSTVAGES 120
MAHFDRERTPERVVHAKGAGAFGYFEVTHDITKYSKAKVFEHIGKKTPIAVRFSTVAGES 120
MAHFDRERIPERVVHAKGAGAFGYFEVTHDITKYSKAKVFENIGKRTPTAVRFSTVAGEA 120

skokskok |

sk okdokskr ok k, k. ks kokr, ik skekk, koK

GSADTARDPRGFAVKFYTEEGNWDLVGNNTPTFFIRDPILFPSFTHTQKRNPATHLKDAD 176
GSTDTARDPRGFAVKFYTEEGNWDLVGNNTPIFFIRDPILFPSFIHTQKRNPATHLKDCD 176
GSADTARDPPGVRHKFYTEDGNWDLVGNNTPTFFIRDPMLFPSFTHTQKRNPVTNLKDPD 177
GSADTARDPRGFAVKMYTEDGNWDIVGRNTPIFFIRDPILFPSF IHTQKRNPRTHLKDPD 177
GSADSARDPRGFAVKFYTEDGNWDVVGNNTPIFFIRDPMLFPNF THTQKRNPQTHLKDPD 177
GSADTARDPRGFAVKFYSEDGNWDL VGNNTPTFF TRDPMLFPSF THTQKRNPQTHLKDPD 139
GSADTVRDPRGFAVKFYSEEGNWDLTGRNTPTFFIRDALLFPSF THSQKRNPQTHMKDPD 180
GSADTYRDPRGFAVKFYTEQGNWDLTGNNTPIFFIRDALLFPSFIHSQKRNPQTHMKDPD 180
GSADTVRDPRGFAVKFYTEEGNWDLTGRNTPIFFIRDALLFPSF THTQKRNPQTHMKDPD 179
GSADTVRDPRGFAVKFYTDEGNWDLTGNNTPTFF IRDALLFPSFTHSQKRNPQTHLKDPD 179
GSADTVRDPRGFAVKFYTEDGNWDLVGNNTPTFFIRDATLFPSFTHSQKRNPQTHLKDPD 180
GSADTVRDPRGFAVKFYTEDGNWDLVGRNTPIFFIRDATLFPSFIHSQKRNPQTHLKDPD 180
GSADTVRDPRGFAVKFYTEDGNWDLVGNNTPIFFIRDPILFPSFTHSQKRNPQTHLKDPD 180
GSSDTVRDPRGFAVKMYTEDGNWDLTGNNTPVFF TRDAMLFPSF THSQKRNPQTHLKDPD 180
sokorkor | oskekok sk skorskr norsokokok | stololotok 1 sfekskelok | s sketok | stelok | skolelokek sk sk sk

MFWDFISLRPETTHQVSFLFSDRGTP DGYRHMNGYGSHTFKL VNAKGEAVYCKFHYRTDQ 236
MFWDFTSLRPETTHQVSELFSDEGTPDGYRHMNGYGSRTSKL VNEKGEAVYCKFHYKTDQ 236
MFWDF1TLRPETTHQVAFLFSNRGTP DGYRHMNGYGSHTFKMVNAKGECVYCKFHFRTNG 237
MFWDFTSLRPETTHQVSELFSDRGTPDGYRRMNGYGSHTFKL VNKDDKPYFCKFHFKTDQ 237
MFWDFTSLRPETTHQVSELFSDRGTPNGFRKMNGYGSHTFKMVNKEGKPYVYCKFHFKTDQ 237
MFWDFITLRPET THQVSELFSDEGTP DGFRHMNGYGSHTFKMVNKDGKPTYCKFHWETDQ 199
MYWDFWSLRPESLHQVSFLFSDRGLPDGYRHMNGYGSHTFKL VNAAGERFYCKFHFETDQ 240
MVWDFWSLRPESLHQVSFLFSDRGLPDGYRHMNGYGSHTFKLINADGERVYCKFHYRTDQ 240
MMWDFWSL RPESLHQVSEMFSDRGLP DGYRHMNGYGSHTFKL VNAKGECVYCKFHFKTDQ 239
MVWDFWSLRPESLHQVSELFSDRGIPDGHRHMNGYGSHTFKL VNAQGEPVYCKFHYRTDQ 239
MVWDFWSL RPESLEQVSFLFSDRGIPDGHRHMEGYGSHTFKL VNADGEAVYCKFHYRTDQ 240
MVWDFWSLRPESLHQVSFLFSDRGIPDGHRHMNGYGSHTFKL VNAAGEAVYCKFHYKTDQ 240
MVIDFWSLRPESLHQVSELFSDRGIPDGHRHMNGYGSHTFKL VNANGEAVYCKFHYRTGQ 240
MVWDFWSLRPESLEQVSELFSDRGIPDGHRHMNGYGSHTFKL VHAKDEAVYCKFHYKTDQ 240

sk, ko seksker sfoksk stk sk ol orse sk skekefokok s e kg 1y L ks sk o
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Fenneropenaetis chinensis
L itopenaeus vannameil
Haliotis discus discus
Crassostrea gigas
Chlamys farreri
Hypriopsis cumingii
Oplegnathus fasciatus
Rachycentron canadum
Tak ifugy obscurus
Ctenopharyngodon idella
Mus muscirlits

Canis lupus famiiiaris
Homo sapiens

Xenopus laevis

Fenneropenaeus chinensis
Litopenaeus vannamel
Haliotis discus discus
(Crassostrea gigas
Chiamys farreri
Hypriopsis cumingii
Oplegnathus fasciatus
Rachycentron canadum
Tak ifugy obscurus
Ctenopharvngodon idella
Mus musciliss

Canis lupus familiaris
Homo sapiens

Xenopus laevis

Fenneropenaeus chinensis
Litopenaeus vannamel
Haliotis discus discus
Crassostrea gigas
Chlamys farreri
Hypriopsis cumingii
Oplegnathus fasciatus
Rachycentron canadum
Tak ifugy obscurus
Ctenopharyvngodon idella
Mus muscirliss

Canis {upus familiaris
Homo sapiens

Xenopus laevis

GIKCLSCKKADELAGSDPDYATRDLYNAISSGDYPSYTMY IQVMTFEEAEKWKFNPFDLT
GIKCLSSKKADELAGSDPDYATRDLYNATISSGDYPSYTHMCIQVMTFEEAEKWKFNPFDLT
GIKNLTGAQADKLASVDPDYATRDLYNATAEGKYPSWSVFIQVMNVEDAEKLKWNPFDLT
GIQNLSAAEANRLSAEDPDYATIRDLYNNIEDGKYPSWTLKIQIMTPEQAEKYKWNPFDVT
GIKNLMADQAAELSKNDPDYATRDLFNATSEGDFPSWSLFIQVMTFEEAEKFKYNPFDLT
GIENLPADKAAELASSDPDYSIRDLYNATAEGNFPSWSLHIQVMTFEQAETFRFNPFDLT
GIKNLPVEEADRLASTNPDYAIGDLFNATANGNCPSWTFYIQIMTFEQAEKFRFNPFDLT
GIENLLVEEADRLASSNPDYAIGDLFNATANGNYPSWTFY IQVMTFEQAEKFQFNPFDLT
GIKNLSVEEAGRLASANPDYATGDLFNATANGNYPSWTFYIQVMTFEQAEKFHFNPFDLT
GIENLTVEEADRLASTDPDYSIRDLYNATSNGNFPSWTFY IQVMTFEQAENWKWNPFDLT
GIKNLPVGEAGRLAQEDPDYGLRDLFNATANGNYPSWTFYIQVMTFKEAETFPFNPFDLT
GIKNLSVEDAARLSHEDPDYGLRDLFNAIATGNYPSWIFYIQVMTFSQAETFPFNPFDLT
GIKNLSVEDAARLSQEDPDYGIRDLFNATATGKDPSWTFYIQVMTFNQAETFPFNPFDLT
CLQNLTVDEANRLAASDPDYGIHDLYEAITTGNYPSWSFYIQVMTFEQAERFKFNPFDLT
drodk ke ok rdelek, dekr ok sk sekn g

fkk, otk 1ok -k

KE@PEDEFPLIPVGRLTFDRNPKNYFAEVEQIAFSPANMVPGIEASPDKMLQGRLFS%ND
KEEP&GEFPLIPVGRLTFDRNPKNYFAEVEQIAFSSANMVPGIEASPDKMLQGRLFS%ND
KgﬂPﬁGEYPLIPVGRMVLDKNPKNYFADVEQIAFSPAHMVTGIEASPDKMLQGRLYS%SD
KﬂgSQKDYPLIEVGKMVLNRNPNNYFAEVEQIAFSPAHFIPGVEASPDKMLQGRLFS%SD
K?ﬂPﬁGEYPLIPVGRMVLNRNPKNYFAEVEQIAFSPAHMIPGIEASPDKMLQGRLFS&SD
KIWPQGEYPLIPVGKMVLNRNPKNYFAEVEQIAFSPAHMIPGIEPSPDKMLQGRLFS?SD
Eﬁ&ﬁEEYPLIPVGKMVLNRNPVNYFAEVEQLAFDFSNMPPGIEPSPDKMLQGRLFS%PD
K%ﬁSEKEYPLIPVGRMVLNRNPVNYFAEVEQLAFDPSNMPPGIEPSPDKMLQGRLFS%PD
KVWSHKEYPL IPVGKMVLNRNPYNYFAEVEQMAHDP SNMPPGIEPSPDEMLQGRLESYPD
KVWSHKEFPLIPVGRLVLNRNPVNYFAEVEQLAFDPSNMPPGIEASPDKMLQGRLFSYPD
K¥WPHKDYPLIPYGKVVLNENPVNYFAEVEQMAFDPSNMPPGIEPSPDEKLQGRLFAYPD
KIWPHQDYPLIPVGKL VLNRNPVNYFTEVEQWAFDP SNMPPGIEPSPDKMLQGRLFAYPD
R¥WPHKDYPLIPVGKLVLNRNPYNYFAEVEQIAFDPSNMPPGIEASPDKMLQGRLFAYPD
KIWPHGDYPLIPVGKLVLNRNPTNYFAEVEQLAFDPSNMPPGIEPSPDKMLQGRLFSYPD

HEE s e S Gl i e R

Lk, sk fokololok sk sk
THRHRLGANYTQIPVNCPYRARTKENYQRDGPMCVDGNQESAPNYFPNSFSGPQDCRK-HT
THRHRLGANYTQIPVNCPYRARTRNYQRDGPMCVDGNQESAPNYFPNSFSGPQDCRK-HT
THRHRLGSNYLQLPVNCPYNTRLSNYQRDGPQCVDNNQGGAPNYFPNSFSGPQEESK-CM
THRHRLGANYLQIPVNCPYKAKTFHY QRDGPQCVNDNQGGAPNYFPNSFSGPMDNPVGCE
THRHRLGSNYLQLAVNCPFNTKAKNY QRDGPQCVGDNQGNAPNYFPNSFSGPQDNKQ-FL
THRHRLGSNYLQTPVNCPYNANVENY QRDGPQCVNDNQAGAPNYFPNSFSGPQDDAK-HM
THRHRLGANYLQIPVNCPFRARVTNY QRDGPMCMFDNQGGAPNYYPNSFSAPETQPQ-FV
THRHRLGANYLQTPVNCPFRARVANY QRDGPMCMFDNQGGAPNYYPNSFSAPETQPQ-FM
THRHRLGANYLQIPVNCPYRTRVANYQRDGPMCMSDNQGGAPNYYPNSFSAPETQPQ-CV
THRHRL GANYLQLPYNCPYRTRVANY QRDGPMCMYDNQGGAPNYFPNSFSAPDTQPC-FL
THRHRLGPNYLQIPVNCPYRARVANYQRDGPMCMHDNQGGAPNYYPNSFSAPEQQRS-AL
THRHRLGPNYLQIPVYNCPFRARVANY QRDGPMCMLDNQGGAPNYYPNSFSAPEQQRC-VL
THRHRLGPNYLHIPVNCPYRARVANYQRDGPMCMQDNQGGAPNYYPNSFGAPEQQPS-AL
THRHRLGPNYLQLL VNCPYRTRVANYQRDGPMCFTDNQGGAPNY YPNSFCAPENQPQ-VR
dokdolioik, dok 1 dkEE o,

ool | ok | defelok ;doeloR |

296
296
297
297
297
259
300
300
299
299
300
300
300
300

356
356
357
357
357
319
360
360
359
359
360
360
360
360

415
415
416
417
416
378
419
419
418
418
419
419
419
419
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Fenneropenaeus chinensis APKFSVSADVDRYNSADEDNFTQVGIFYRQVLNEAERQRL VENIAGHMIGAQEF IQERAT

L itopenaeus vannamel

Haliotis discus discus

Crassostrea gigas

Chlamys farreri

Hypriopsis cumingii

Oplegnathus fasciatus

Rachyecentron canadum

Tak ifugy obscurus

Ctenopharyngodon Idellia

Nus musculus

Canis lupus familiaris

Homo sapiens

Xenopus [aevis

Fenneropenaeus chinensis
Litopenaeus vannamei

Haliotis discus discus

(Crassostrea gigas

Chlamys farreri

Hypriopsis cumingii

Oplegnathus fasciatus

Rachycentron canadum

Tak ifugy obscurus

Ctenopharyngodon Idellia

Mus musculus

Canis lupus familiaris

Homo sapiens

KXenopus laevis

E3

APKFSVSADVDRYNSADEDNFTQVGIFYRQVLNEAERQRL VENIAGHMVGAQEF IQDRAL
ECPFKLSGDVARYSTEDEDNFSQTGI FWKK VLPPGERDHL INNLAGHT INAQEF TQKRAV
SCPFTTTGECRRYNSVDEDNFSQVGI FWNQVLKPEERDRL VENIGNHL INTQKL IRDRAV
ESPFSITGDVQRYETGDEDNFSQVTVFWNKVLKPEERQRLVENIAGHLENAQEF IQRRTV
EHTTTVSGDVARYNTADEDNFSQVTTYWEK VLNPEARQRLCENTASHAKDAQEF IQERVV
ESKFEVSPDVARYNSADEDNVTQVRTFYTQVLNEEERQRL CQNMAGALKGAQLF IQKRMV
ESKFSVSPDVGRYNSADEDNTTQVRAFYTQVLNEEERQRLCQNLAGALKGAQLF IQKRMV
ESKFRKVYPDVARYNSSDEDNVTQVRTFYAEVLNDEERQRL CENFAGSLKGAQLF IQKRMY
ESKCQVSPDYGRYNSSDDDNVTQVRTFFTEVLNEAERERLCQNMAGHLKGAQLF IQKRMY
EHSVQCAVDVKRFNSANEDNVTQVRTFYTKVLNEEERKRLCENI AGHLKDAQLF IQKKAV
EHSSQCSPDVQRFNSANEDNVTQVRTFYLKVLGEEERKRLCENI AGHLKDAQLF IQKKAY
FHSIQYSGEVRRFNTANDDNVTQVRAFYVNVLNEEQRERLCENIAGHLKDAQIFIQKKAV
EHRFQVSADVARYNSSDEDNVSQVRDFYVKVLSEEQRLRLCENIAGHLKDAQLFIQKRAV
LT ok ELLL LR OIED D
KNFTQADPEY GANIRRALDKTKMAQASSKTHHIQALAASSNGAKL——
KNFTQADPEYGANIRRATDKTKMSQASSKT
ANFGKADPEFGRRLQAALNALKVEP -
KNFGRADPEFGRELQAHLDSVSNVSKINVVLNGVKMSDE—————
HNFTQVHPDFGGGT QKLLNSYRKQSAMSAQL———————————~
NQWSKVDPECGQTIQKLLLEYKSL
ENLKAVHPDYGNRVQTLLNKEYNAEAQKNTTVHVYSRPGASATAASSKM—
ENLKATHPDYGNRVQTLLNKYNAEAHKSSTVRVYSRPGASATAASSKM—
ENLKATHPDYASRVQKFLDKYNEEAEKNAHVRVY TRPGASAVAASSEM—
QNLMAVHRDYGTRVQALLDKHNAEGKKN-TIHVYNRGGPSAVAAASKM—
ENFTDVHPDYGARI QALLDKYNAE-KPENATHTY TQAGSHMAAKGKANL
KNFSDVHPDYGARIQALLDKYNAE-KPKNATHTFMQHGSHLAAREEANL
KNFTEVHPDYGSHIQALLDKYNAE-KPKNATHTFVRSGSHLVAREKANL
KNFTDVHPEYGART QALLDKYNAEGAKKKT VKTY TQHSSYATSKDKANL

ZRMESEdYiE CAT 2RSS F ISR

FASZER 53 3R 12 A~ 530 [ T4 1T (NADPH) 25 & 10 2 B RR IR AL , PR 1 7 91 R RIZE 3R
Fig.3 Alignment of CAT amino acid sequences from H. cumingii and other species

The putative NADPH binding residues are shaded; the sites of conservative sequences are underlined.
Fenneropenaeus chinensis : \f [E| % IIF ( ABW82155. 1) ; Litopenaeus vannamei ; JLANESTEF ( AAR99908. 1) ; Haliotis discus discus ; 4%
26 ( ABQ60044. 1) ; Crassostrea gigas: KF-7E4115( ABS18267. 1) ; Chlamys farreri : ¥ifL 53 U1 (ABI64115. 1) ; Hypriopsis cumingii;
=S ; Oplegnathus fasciatus ; 247§ ( AAU44617.1) ; Rachycentron canadum ; =7 0. ACO07305. 1) ; Takifugu obscurus : K54 7R
J7tili ( ABV24056. 1) ; Ctenopharyngodon idella ; % 4f ( ACL99859. 2) ; Mus musculus : /N7 FR ( AAA66054. 1) ; Canis lupus familiaris
FE R F(BAB20764. 1) ; Homo sapiens: N\ ( AAK29181.1) ; Xenopus laevis : JE I JIUIE ( ABK62836.1)

2.4 CAT EREEZELAHRHRIE

Pt B PCR BRI SS S 8, bRl 2 1
LML R R (NS B-actin: R =1.000, H
ML CAT:R* =0.998,R* >0.98) , A LIFETE
PR L PN R A T VA A 5 7 I ROR A (N 2 0
B-actin: E = 96. 5% , H i) 3 [l CAT. E =

475
473
476
477
476
438
479
479
478
478
479
479
479
479

520
505
501

516
507

462
527
527
526
525
527
527
827
528

100.4% ,0.8 <E <1.2) ; fl fifg il £k 06 20— | 33,
B RS 55 o ¥ CAT JERAE = Mk 7 4
LR AR Fe R AT (B 5) , CAT SEH
FE=FAMLEER 7 AU ik, P e B R i
FER AR, 7R ML ek 2 A H I B IX
BT HABALL, 5558 5 LR F R A S —
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5 LIRJE TR BRI RSO
L TE 8 F 24 h 3X 2 ANEF[R] Rk B AN E
A7 ) FR Ak R AL B AR, 7E 4 h i 3Rk
HRE EIR ARG TR, 2 24 h Ik E AR .

100 Homo sapiens
9 Mus musculus
1 86 Canis lupus familiaris
100 —————— Xenopus laevis

Ctenopharyngodon idella
W|%Takifugu obscurus
99 Rachycentron canadum
98 Oplegnathus fasciatus
[ Fenneropenaeus chinensis

100 Litopenaeus vannamei
Crassostrea gigas
Haliotis discus discus

Chlamys farreri
43 Hypriopsis cumingii

E4 R#IE CAT SEBFFEM NJ EMNRFEHLR
Fig.4 The NJ phylogenetic tree of CAT
amino acid sequences of species
Homo sapiens: N\ ( AAK29181. 1) ; Mus musculus: /N F
( AAA66054. 1 ); Canis lupus familiaris: % K W. Ff
(BAB20764. 1) ; Xenopus laevis: £ JNIE ( ABK62836. 1) ;
Ctenopharyngodon idella. ¥ i ( ACL99859. 2 ); Takifugu
obscurus: W5 20 75 J7 fili ( ABV24056. 1 ); Rachycentron
canadum ; Z=7 £ ( ACO07305. 1) ; Oplegnathus fasciatus ; 2541
4 ( AAU44617. 1) ; Fenneropenaeus chinensis: H1 [& %} #F
( ABW82155. 1); Litopenaeus vannamei: N, 4 & %} #F
(AAR99908. 1) ; Crassostrea gigas: K74 15 ( ABS18267.
1) ; Haliotis discus discus : 452358 ( ABQ60044.. 1) ; Chlamys
farreri: fifL 3 D1 ( ABI64115. 1) ; Hypriopsis cumingii: — ffi

ML

+9]‘\§Hﬁmamle Jfliver  —%—Hstomach
- —l—[[ll?&blood —— lhxkjdney —— %gut
—+— 7% £ abdominal foot

NN

g = !
S L o o W
T

CATHN ik &
relative expression of CAT
[} —

0 2 4 3 16 24 48 72
IfE /h  time
5 CAT EEE=RAWE 7 MERABRIRIE
Fig.5 Quantitative expression analysis of

CAT in seven organs from H. cumingii

3 e

3.1 =it CAT S EBF 55
H B 3 A 3l ) CAT 3t PR i W 58 3R AR /b,

FRANCO 2" 5414 U1 ( Perna perna) 55215 551
JESEALBE I 6 0F T 50T T CAT BIHL AL R 5
KHESSIBA %V 11 UL S 55 F AP} o, 30 HiAe
AR R G BRI YR T #E4T CAT 1Y
W s DAMIENS 2507 A5 36 - P 4 5 4
fRFSE R B, CAT 1E 25 C [ ¥ 5 T 20 C,
I PR BRI S T IR IR . AU S5 5
= A LI CAT LR 4 BlastP #2%, T
CAT3 , SHSFLIE D Al r 0 R T- VW5 25 4
YA F IS 99% , SRR A2 PSS
W FLA A A LR 3k 5 98% ~99% . L= ffi il
Ik CAT ZIERIF 5 5 B8, AT 2 7 9 Lo X, &5
RAGF|—BE CAT G SR 15 B <7 10 AL A7 15
%1] :23FDRERIPERVVHAKGAG39 , H i & & 5h ¥
B A PRI (R 56 24 7 5 HAB Y Fh ] S R A2
2 (Asp) , 5341 3 Rl ik s 4y ( 4 e300 A £L R
DU =AM ) 358 R AT % (Asn ) 5 RSPV 4 15
955 38 {37 o H 2 AR (Gly ) HofbdF 24 o 6 2 R
(Ala) . £ 12 A58 R4 G 1T (NADPH) 254
1 42 K R Bk i, 40 )R A5 107 {3 K A T M
(Asp) %5 153 {ii 21 %R (His) 45 157 (AN &
12 (Phe) 575 160 {3 22 /4 (Ser) 55 162 (A& B2
(Arg) 55 172 it R WEM: (Asn) 55 174 (K4
W2 (Try) 45 196 i #1281 (Lys) 5 261 {37 4%
W2 (Val) (%5 262 {0 %1 (Trp) 45 264 i 21 &
2 (His) F155 317 f BR &R (Try) , Hrp s 261 fir,
SAIEE SRR AR DTS S S R
(TLe) , HoAt 4y b g 45 S 14 (Val) 5 55 264 £, K-
PEELAG MAL U DU = A WL 45 E BEIE (Gln)
HAhYFp ¥y H &= 12 (His) . REHL f, =
AR SRS RAE— B, 5 5 IR R A —
L RE IR S 2 S R LR R e —
L A A L R 1 43 T A A 45 = A
WLk 42 4 2 v — 3K
3.2 =i CAT SEBRERSH
TEIEEA LA LR, [ 3SR i 5 2
WARB AT 2 %0, B2 H SRR R
CAT ,SOD ,GPX 4547t 48 fh it 1) 3 PE AR 3 A
LA W 1 5 . CAT B— K dEfbid 7
o LR ST B ST AF R0 CAT S ML Y i
% 5 R AP S A 1) S R 4 O
A4 ZAMOCKY 251 42 BE A ] BEAL 5 1
Ft CAT &1 43 Jg St 780 1 ( typical ) | JF gt %0
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(atypical ) 1 CAT - T % 1k ¥ B ( catalase-
peroxidases, CAT-POD) , 38 % I\ X W2 Fh A7 &
AR RIR o LA OS5 22 7 7] 4
e, — R BRI MR AL CAT , SUFRER I bkt , it Y
P CAT 1 CAT-POD J& T It ; — 2 & B 710
BRI PNk Es H , SRR i 481k &0 (MinCat) |
JEHLTIYE CAT J& T2 . ARFT i S 2 0
=M CAT Z LR JE T LA CAT, # Al
CAT ZHEPRES B 4 PS5 HIER, A 70 ~ 460 >3 Kk
TRGR L, JCHR /M LT CAT FE45H b HA 1w B i A
UPEY o ASHIE 5T S A5 3 = f WLE CAT %t
cDNA )41, 2 4> i X 1% 5 K Fe = F WL £ 92
AT RETR AR B0E T Heh
3.3 =tk CAT EEMRIES

b AL S Y T PR A S — AN R A
5 BRI T ARSI AEA [ R AR T
(FMF 58 . EKANAYAKE 457 75 4% 50 £ 3 o
TS AL ADEIE CAT K 15 sk F-, 45
FW 3 h JSTESANE ALIE FGR FIRIFAE 6 h J5 ik
— B, HIH A IE 15 sk oK1 5 8 e ok
Vo TIAN WA BT R I, TERE IR R A
JERATR, CAT FE G UL o g 36 1 S 5 g o o 1
AURBFFE R, =AM CAT K& HAE A R 41 4L 32
IRFAERCR I 22 50 70 B R Y 2R AR, 7R i
W IR L R H ] X T Al 2
Hh 5 ML AR RIS — 15 EIRJE TR
P X FER i T Lo 2L AR SKEAN ]
AN, AR R IR R e, 75 8 h Al 24 h
X 2 AN ] g R B R 5 ANE RN 7 1 Rk
BB ARG, FE 4 h B FRIRA P AL RS T
P, %2 24 b AR, HAT, © AR 2 2R
20 AT A T ) O W AR R IR (] i) A 0
A HIBRRY AR X — BT S VN AL LG |
T FHRLIG EE 06 DL RV B DL LL K Pectenm aximus
SER AR E THESE Y S AR K Y — A
SR i — A FL IR s AU B B T, o A R A
JRIJEE 1 %) NADPH “E ALY o A BT 25 9k
It Jo il 4R Ak 4 1B AL T ( SOD ) i Ak 5% 46 it 4
A, AN IR A5 B AR SR
ST E AR, MR T AR R A
FERRLAS R RE S B 2 S AN S A KA
W EL R AR A S TRl a A A e A Y
UK 4 64 (hypohalides ) 55 ¥ B 1< Bt Bip ] 4 Fi ok

AU I A o = AL E T RE i e PR AR R B
2, AL A S SRR E L, AR 19 1
SEAE N CAT [ , ikt S LRI A o
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Cloning and expression analysis of CAT gene from Hypriopsis cumingii

YUAN Yi-ming', LI Xi-lei', BAI Zhi-yi', WANG Gui-ling', LI Jia-le'*"
(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources ,Shanghai Ocean University ,
Ministry of Education ,Shanghai 201306 , China ;
2. Aquaculture Division , E-Institute of Shanghai Universities , College of Fisheries and Life Science

Shanghai Ocean University ,Shanghai 201306, China )

Abstract: A 2 804 bp full-length cDNA sequence of catalase ( CAT) gene from Hypriopsis cumingii was
obtained by rapid amplification of cDNA ends. It consists of a 112 bp 5 UTR (untranslated region) ,a 1 388 bp
ORF(open reading frame)and a 1 303 bp 3'UTR, and the deduced protein is composed of 462 amino acids,
with calculated molecular weight of 52. 7 ku, and its isoelectric point was 6. 35. Motif analysis showed that
CAT deduced amino acid sequence contained a highly conserved catalytic site motif
“23FDRERIPERVVHAKGAG39”. Twelve amino acids ( Aspl07, His153, Phel57, Serl60, Argl62, Asnl72,
Tryl74,Lys196,Val261 , Trp262 , His264 and Try317) of CAT gene of H. cumingii were identified as putative
residues involved in NADPH binding, and they were different in different species. The CAT amino acid
residues of H. cumingii shared a high similarity with other molluscs (99% ), and shrimp, fish, amphibians,
mammals(98% —99% ). The obtained CAT of H. cumingii was predicted as CAT3. NJ tree suggested that H.
cumingii clustered with mollusca firstly,,and then clustered with shrimp, fish, amphibians and mammals. Real-
time quantitative RT-PCR results displayed that CAT gene was expressed in a wide range of seven organs,with
the lowest level of transcripts found in kidney. Its expression was up-regulated in blood, which was
significantly different from other organs. The expressions of other five organs were generally up-regulated first
and then down-regulated.
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