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2. 11 A A (catalase, CAT) R AN BAE RN EER R, EEFINEANT R TH.
HamER LT B TR TR CAT 3 B A2 Ok sh 4 o 40 & a3 42 3 i
fER, 23 % Fl RACE # K 3f 7w [ fn 7 7| B3k 17 7 448 CAT 3L H 8 2 K cDNA F 7,
It 4 4 H ScCAT. ScCAT # H 4 % % 2840 bp, 4 7 508 A & & . F 5| 9 47 & 77,
ScCAT % & 44 14~ CAT ¥ 10 45 #1  (25~410), 1 A% 57 8y B8 7% 14 £ & (,;FNRERIPER-
VVHAKGAGA ) 1 1 AN 4k i 21 % 45 4L & (351 RLFSYPDTH;s)0 % 5 71 L Xt F0 R AL #E 1L
MANMERLE T, SCCATET CATHE Rk, BE5 LB M XM EL XA KL, 4
%%\/’%HET ScCATEFi A Mey AR phtkkak, HYEHBERTPRELERS, #HF K
, Mmémfn ey Rk ERMK, 280 HFK 8567 fF. 50.09 £ Fn 0.76 £ . 7 &% il
%Tﬂi} T, ScCCAT £ G IR P 9 kWA E LA, HE 2h k2| & gME, yXTBAH
3561p, B i MM ERE T, an/emé/m'%ﬂﬁz\i%%%éﬁu%)ﬂ%ﬂﬁﬂ%ﬂﬁ%zﬂmEPEVJ CAT
Bl I —FHIT SCCAT W E Ak, LWE ScCAT R LAk, AL FR. 4
WERNSCAT ZEAZ A AL EW CATHEMR. AR KW, SSCCATHE N —REXZNN
AT S 5 T 4 aRR N B %0 A
KPR 4% TRMEAR; XETE; REH

FESHES:Q785,S917.4

45 W% (Sinonovacula constricta) 7&K s #) 1]
(Mollusca) B ) —FpEZL WM, 2010
TP R R B AT e oKk s, R TR
RGN K2 —, WS4 m dF, I
WOGERRFHETMEER N, R, FEEFR
B RN O, E R . AL ARG Y
FaE N R A A 4 40 3 [ R AL P 2 A N
1 I ER & (Vibrio), 5l & @ 3 100 9K & (Vibrio
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932 KopE OE R 46 45

TR, RN A0 R e R L P A A N A
YA, AR Tk St g AR ) A R ST AL
Ao, fEHAERK S AR R, AT
— RYNREETH RN TR TR A S, BT —&
WEARSE, FEALE S S (catalase, CAT) .
B A ALY AL B8 (superoxide dismutase, SOD). i
S AR H (thioredoxin, TRx) PA M i & A 2 H i &
AL W (thioredoxin peroxidase, TPx) 5%, H &9
FALEE Z HE BT 28 AR IR, JE R 4EREHL
PR ERZE A8 B AR PEC

CAT 1ERBUEEE RE TR FEE N5, AEHS
T A R M T B H,0,, K A AL 5 % 4 O, I
H,0, [RIBFEEUS A 305 1k Hy,0, 5 O il — A
¥ AW FE-OH, LIGRI 40 fa 5z S 4k i, &
AR EY, CAT &M S5 HUE B rin | 4
% 5 2 LA B R 4 A A S A 3 i A8 25 45 O TS
EE EEAE M. BN, Hasegawa S5 WF5% K& 91,
INF B (Mus musculus)CAT PR R ik [ JH ] g 2%
FEACM TS ik, I I /NR BRI 774 o
J38b, MRS B Az 4 2 S ROS HY3E
il CAT £ ROS (35 BRI, 1]t 25 40l i - Jz
Y R SR NG PR, TR S i L R A, i
B i iRt eAh, CAT W) {2 fifE Tk,
TR PN 15 e % 7K A A ) PR 5 i 7 R4 A
TAEYBRED,

THMES Y Z R e R, T2
20 i A Wt o R v R IR AR R B 5 7 A ROS SR AR
ANFURYY RS CAT AE T AR N TS PR A
WHEELEER, fln, @250 HEER,
2 (Apostichopus japonicus) T 41 1 JIf 2 #E LPS
FICT , AR catalase 3235 & .3 T
5, ZHTRIZ 0 catalase 25 T WL R XK R
30 B B0 A% s Yang G5 U4 B K B TR
(deromonas hydrophila) T£ 5} 2| #8 805E 4 (Cristaria
plicata) RN, K IFESGEMEAAR NI CAT 1652 219
JF A2 e A 4% T BFAEAE T o i T 4 W AR K P 4 0F
H ) T A e TR e ) B A M, S A i
RACE 4% AR ¥ 3 45 ¢ o S 1k S Mg L Y (w44
ScCAT) 4= 5 I3l i 52 I 98 % i€ & (Real-time)
PCR A9 1% 5 PR 7 RIS I 5K B W38 T 1Y) 2 A8
TELA K. CAT BEIGPERFAE , LA A 45 008 20 B PR 0
) B B V6 PR AL BRIE LR, AR F 3R [ 45 0 R A
fEERE . ATHFEL R,
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1 MRS TE

1.1 SEIHR

{E e 418 [(10 £ 1.4) g] SR A TPl
BHE QR E AL, SCI T IRTT 7 KRBT RRIEK
(ERF 20~22, IRJE 19~21 °C) Hv; I IR M
AR S AR R
12 %

FAMINE 03T IR R MA G R
TE-80 °C By &I L IR HE AP T 2216E AR K #7755
(5 gL BRE MM, 1 o/L BRI, pHT.6) 1,
£ 28 °C. 150 r/min #& R h i %35 5%, 5 000xg £
> 10 min 5 WO BRI FOB B TR T K
KRG Tr 2, B R s IR B L5y 2 4
RIS IR LRI BRAL, eI rpoin AZR Bl 107
CFU/mL B @I My w , JFT 6. 12, 24148 h
it 5] 245 08 WA T i MR AN 5 Xt IR ZH 45 IR AE 0 h B
R, TRIET, $RHUOG IR 2 4 I A I . B8 . PAD5T
WU PERR . Mguf . AbESRERN A R AT KRR
Oy AT M2 E i 1 mL G T SRR, IR T
4°C, 800xg Z.L» 5 min WAL, HABA LT
WAMTES . i A SE 0 R Bl S E T80 °C vKAH
#H.

% 8% A28 47 % RNA #9432 IR iz RNAiso
Plus (TaKaRa, Ki%) Ui B4 i 45 198 - 2H 41
(L RNA #EATHHL

4 3% & 20 2% cDNA #) 4 A&, R4 cDNA
Wi AR & (TaKaRa, KE) AU HUEH, Kr4s
IR A% ZH 2L RNA #1758, T BESS Y ScCAT
SER I R 3R A g 3R 8 0#T o

cDNA R 3% B ik & ¥ (rapid amplification of
cDNA ends, RACE)  MASSZHG % $R A5 1Y 4 198 5
A B F (GenBank 5% 5. SRP080845) 1 fifi
e — 25BN catalase IFEH R B (UN008218).
BFZFIIE 4R I% CAT 3R TE e i % 0 J7 31 i8R £ 7
RACE ¥, #5193 1. 2/ 3", 5-RACE
kit (TaKaRa, Ki%) W4 EGARR, 70 4T 4 1%
CAT JEH Y 3'F1 5" RACE ¥4, B4 1975 2 iy 7=
)% B2 2 pMDI19-T vector (TaKaRa, Ki%) I, &
P s AT e 1 BE M s B AT (2R T,
i),

Gk CAT KR AWz &Fom  FH
BLAST #{F T HPHE 5'F1 3'-RACE F BLF51, 3K

R E K224 F 7/ sponsored by China Society of Fisheries
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Tab.1 Primers and sequences

Elk? FF1(5"-3") g
primers sequence(5'-3") usage
ScCAT 3-1 AGTGGGGCGGATGGTGCTAAACA )
ScCAT 3-2 GCCTTGTCTCGGTTGGCCAT ‘?
ScCAT 5-1 CGGTCCGAGAAAAGGAACGAAAC
ScCAT 5-2 CAGGTCCTCTCTCCCCAACAGTG
ScCATF ATGGCCAACCGAGACAAGGCTAC E&"
ScCATR TTATAGGTTGGCGGAGGCTTCAC w5
ScCAT BamHIF ~ GGATCCATGGCCAACCGAGACA
AGGCTAC
ScCAT XhoIR ~ CTCGAGTTTGAGTTTGTCGGCA
AGAAGAC
ScCAT qF TTTGAGTTTGTCGGCAAGAAGAC E
ScCAT qR CCTGATGAAGAAGATGGGTGTGT
Scp-actin qF AAGAGCCGTGTTTCCATCC
Scp-actin qR AGCCTCATCTCCCACATAGC
MI13 F GAGCGGATAACAATTTCACACAGG  WJ7
MI3 R CGCCAGGGTTTTCCCAGTCACGAC

% ScCAT J: A1) cDNA 42K 5 F Al ORF Finder 7&
28 T. H (https://www.ncbi.nlm.nih.gov/orffinder/) fit
I cDNA 4= ¥ 51 o 59 IF 55 324 (open reading
frame, ORF); #|FIZELE Mk http:/www.expasy.org/
¥ ScCAT cDNA J¥ 51l 4 & il HE 1R 52 51 5 A
NCBI ¥ 3 ) BLAST J¥ %1 43 #r T. 2 http://www.
premierbiosoft.com X} ScCAT §f & X 2 F: R ¥ ¥ 5
B AT RIIEAE L X 234 5 R AES Ak hiep:/
smart.embl-heidelberg.de/Fl http://www.cbs.dtu.dk/se-
rvices/ TMHMM-2.0/Fit il ScCAT & H 2 & A 155
RRAES I FIFHAELL ClustalW2 544 http:/www.
ebi.ac.uk/clustalw/FIFEL Z 51 X TH hitp:/www.
bio-soft.net/sms/index.html i 17 2 J¥ 1] kb XF 43 #7
FF MEGA 7.0 #4 %+ ScCAT #E47 2t AL 3 4347
Bootstrap % & 1 000 ¥, FHAZ 50358 FH BRI A

ScCAT 3 1B f£ 44 3% 71 F) 48 48 % &) 5 IR
BETHRESH WG ScCAT HFH 1
cDNA JFFI 5t & PCR 51, WS T
Y1225 F G SCHRM™ (3 1), FIH SYBR Green %451
Jukl (TaKaRa, Ki%) i##177¢ 6 Real-time PCR 43
B, Kl ScCAT FE A4 W F e . 68 . FASEAL.
PERR . AR . ANEREFN R PRI [\
If A ScCAT e N 75 Bl 945 i 5K Ak BRI O 2
0 h) FALHG 6. 12, 24 F1 48 h 7 45 4% T AR o
2R3k AAE L . A ABI 7500 5% 56 52 4 PCR
1S, N B Hh 95 °C 30 s; 95 °C 30 s,

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

60°C20s, 72°C30s, J:40 NMEH, R 2
AT H SR A ik &, DO AR
2 (mean + SD) KR o i 1] SPSS19.0 ¥4 ik 47 HR.
E 72500 (One-Way ANOVA), SZEFIR K )
H Graphpad Prism %

ScCAT # B 4K . 1% AR A% R A BAR M)
# RE ERE A4 CAT HH KPS,
BEITE BamH 1 1 XHo 1 BRI P9 I BEA 25 105 14
GE 1), H LRI N cDNA N P 1 45 i
CAT J:[H ORF J¥41 . ¥ hie, AR D)
& (EZ55, dtad) [EYK PCR 451 54844 pMD19-T
vector 4%, ¥ALE KFTFH Escherichia coli DH5a
(TaKaRa, Kif), i #27= 938 i 5 fb 0 o H BH
TEREIFIEA TN, RN LA ) e R BamH 1
1 XHo T BRI P9 VIR SR D), 5 28 IR RE BV Y
pET28(a) iM% FIREAREGY) = W4z, ¥4k E. coli
JAZ A, PCR ik FHME sape, 200 P 25 5 3K A5 4
T HE IE B 0 23k 21K pET28(a)-CAT 40 JFki

ScCAT EAEZ A MHF AL FATK
FEHOAF £ (Omega, & [E) 4l b PHM: 1R Pk =1 41 I
# pET28(a)-CAT, #ALZ RIGFFH E. coli ik Bk
% %% BL21(DE3)(Novagen, f5[), #4530 5L #
PREIN ScCAT FRIB WM . FF i3 K Tk B2 R0 21
R E & B W N 50 pg/mL Y LB B 320,
37 °C $& IR ¥R % 15 77 2 T ODgyo 14 0.4~0.6 B,
TS 56 -B-D-BiA Gtk i > FUA - (IPTG) ffi 2
WeRE A 1 mmol/L, 37 °C i35k 3~6 h, WAL HT,
ZEODWUER IR, RIFEHY] ScCAT H .

ScCAT Z 0% & 4 4htb K H Ni-NTA
Sefinose™ Resin /i (45 1., Fif) itk HR9EH,
kS UL T . e, R R U
WRANER , e mlUcsE W 5000, IMAE A LS
W, & 10 min, PEFT SDS-PAGE %% HL K 53
Br, UERH ScCAT HAE H N AT ETEE R . Hik,
W EE R 3% S 1 mL Ni-NTA Sefinose™ Resin
WA, 4°CIRS 2h, IR ; F wash buf-
fer(50 mmol/L NaH,PO4, 300 mmol/L NaCl, 40
mmol/L WK, pH = 8.0) ¥t 4 X, &R 10 mL,
I BRI ;s i elution buffer (50 mmol/L
NaH,PO4, 300 mmol/L NaCl, 250 mmol/L B ek
pH 8.0), &K 1 mL, PEMLS ¥k, 43RS,
BB YR I £E 1Y elution buffer 358 B 19 5 o8 W 3 47
SDS-PAGE HLIK/3H7 o

ScCAT % 41 & B 7% A ScCAT H
B S P A S B S A S R A A 1S
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{1 46 &

AT ERAE (Pt ), e B 2 T W R 0
1 umol B H,0, & i —N 16 f1 54, ﬁﬁd BCA
Rl (B, VTR X & Ak B T A

Hrr, 451% C1Q (Complement 1q) & [1 71 BSA (Bull
Serum Albumin, 4= %lﬁl) YER Xt HE

B ot JK B 1A T 4 AT MR AR A 4B 40 42
ScCAT B & b ) & mo@m%mw%%ﬁ
T 45 W AR AR AL AL, IR R (g) - R
(mL)=1: 9 [ LL Bl im A 9 F5 R FLAY 0.85% A= Bl &h
K (NaCl), A 10% 213K W . I H BCA 58 &
XPEJ AT HR AR B 2, ScCAT Fiif P2 1
ot A SR S UL T A TR (R T, L
) & T HAE H R SE 1 pmol (1 H,y0,
() 8 A — 6 15 o 8 Excel 2010 X fiff 175 X
WEIATGETE, A SPSS19.0 B {4 k47 K 2
77 253 Bt (One-Way ANOVA), P<0.05 /R %%
W,

2 4R

2.1 ScCATERHAWEKZIERFIIDHT

HSGilit RACE Jrik, fF}L WIS F| T 450% catalase
(CAT) #: N ) 4= K cDNA JF31, It 44 4 ScCAT,
ScCAT F#:H cDNA 4= KK 2840 bp, 1% 5"k gt
Xk 98 bp, 3'HEGMESIX A 1215 bp, JFHCEEHE Ky
1527 bp, 4ifi 508 MEIEMR, 3wmE A 1 ME2ER
PR RN EBAS 5 AATAAA F1 6 > RNA A 5E 7
5 ATTTA (8 1), ScCAT FEH 4> T8~ 57.43 ku,
IS AL R 8.26 HEHLIR T 91 ICAE 5 IR 5
FRE 45 A @Ae/\ CAT #% 045 F9 3K (25~410),
1 > CAT THIA 14 (5, FNRERIPERVVHAKGAGA 1)
AWK ML RS54 (35 RLFSYSDTHj59) 0

2.2 ScCAT | EEL F5[EIR!
DHr

ZIFH AT HT R, ScCAT 524l Ty
b i A 4355 ME S0 0 RN TG HE S 1 it 4 b
P HA m RS (812), {348 14> CAT W&
PR T MR ML RS G, U 3NSh
i AL AR AL AL S (His, Asn Al Tyr), P
X et BN, ScCAT 53R (Meretrix meretrix)

(AEX58670.1) [ AH L4 5 35 91.8%, 5 K 4t W
(Crassostrea gigas) (XP_034331093.1). J&5¢ i D1

(Mytilus coruscus) (AQY56552.1), il (Tegillarca
granosa) (AKZ20727.1) F1 3 0 (Strongylocentro-
tus purpuratus) (XP_030843604.1) 55 i) AH LI th =5

https://www.china-fishery.cn

1 GACAGAGTTCACTCCTATTRATCOACTTRTTANCTGTCT TTOCTORATTATTTTRTOTTTE
M ANEDTEAT

61 CTCTTAACAGOGAAGGTRTCAMCORCCTAMGTTEATCATERCTAN T
NQMDE REAGGSP DA
121  CAAATCAGATGGATGAGT TCAGAAAAGLTCABEGGAGCCCTGACCAGCTGADCACTHTA
29 6 AP A GNENASTLTYGERGEPYVL
181  CAGGAGCCCCAGCAGGAAATAAGAATGOCAGTCTCACTGT TGGCGAGAGAGGACC THTCC

49 L o D F ¥ F T DEMAMsEHE N RBERITEER
241  TECTGCAGGACTTTETCTTTACTGATEAGATHGCACAC T TCAACAGGEAGAGGATTOCTG
69 RUNRNHIANENEUANEIE F 6o Y F OE G T M oD v
301 AACGGETCOTOCATGCTAAGEGAGCAGGTGCTTTTGOATATTTTEAATGTACACATGATG
89 T WY 1K P CFLE B Y g K K TR LAY
361 TEACACAGTACACAANGCTEANGCCAT TTCAG TT TR TCGGCAAGANGACACCOCT TROTG
109 & F & Y GG B ; A T A DB G
421 TOAGATTCTCTACTGTGGETRGM GG TCAGE I'( ACACARCCCGROATOCTORAG

CATCTTONTCN ACACCCATTCCTOT T TOCTAGT T TCNT TCACACCCAG AN

169 p g T 1 KD PODMEYDFTISLREPE
601  ACCOCCAAACOCATCTGAAGGACDCCGACATETTCTGEGATTTCATCAGCC TGOGACCTG
189 T T W eV¥ s FLFSDRGTPCGECGYRTF
TICGTTCCTTTTCTCRAACCHTGRTACGOCGTGTGRTTATCGCT

GOGGGOGTHRAGE

0 & P E ML
1081  AsATTGEOCTTOTCC f""'f'T(‘lnTY"\Tl'(L"T\"f"G'T\lf"nle ARTCCCGACAAGATT
BT H- B H R Lo S B Y L
ACTCTGACACACACCTCATCRCCTAGGCARCMETACE

“AC GCTOTTGCAMCTTCCCCAGRETATCCAGTETATEG6C
489 W | u K L b RFKAMNERSEHSRSAN

1561 GEATGATACAGGAGAAACTAGACTRCTTCAAGGCTRARDGRCARTRAAGOCTOORCCAACE
509 o«

1 621  TATAAGATATAGAAGTGATTGA

‘{'{'“uT(“‘\"u ACTOAMACTAGTTTTATCATAAGCATTT

2041 .-1'.-1 mm.'..\nr,.'.
2 101  ATGAGGAAAAATTH / A
2 161  ATTTTIGATATATITIGTGCAAATATTACCATTGTCATTATG
2221 TTATGETCAACCTRTTACATTCTAATCAGTAGTTTGTTCTTTTA
'TTGJ\TGT\_-\TTTT-‘.'\E—\GTTT’TTE-CTTEAHTA&{-\EE’

TATGATATGCTT

TTATTTANAAGAG
GTAATTGATTATTGT
TATCCATCAATTATTGET
GTGGTAAL

El1 ScCATEE cDNA 2K RHESHEEERFT
BNV SR RN G % T ATG A& L% 5 F TAA, 2%
R BRI 215 5 AATAAA FIl RNA A F35E /751 ATTTA i RHA R
e CAT G5HBUA FRILAIR, MRS A0 8 IR R RR:
B AL A PRI SEOR, +FOR & LS T

Fig. 1 Full-length of cDNA and deduced amino acid

sequence of CAT from S. constricta
The start codon and stop codon were blacked. The polyadenylation sig-
nal (AATAAA) and RNA instability sequence (ATTTA) were indicated
by bold italics. The CAT domain was underlined. Heme-ligand signa-
ture motif were shown in gray shadow; putative N-glycosylation sites
were underlined in bold; the asterisk indicated the stop codon

HE K25 2: 3276 sponsored by China Society of Fisheries
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U6 4 A SR PR 1 e B K HC D

22
5

et %

6

74%~76%

WF (Litopenaeus van-

5 FLg

namei) (XP_027238889. 1) A LI 15 79%, 5 A

87%,

ik 81%~

, JH Mega 7.0 8 {1 DL 4 7 A 4% %

it b
(Neighbor
4t

NJ) HBE T CAT KP4 2 KR

K H Bootstrap F & 1 000 ¥X
% CAT 156 5 s il —/)

5

-joining,

). ¥ % (Sus scrofa)
(Rattus norvegicus) (NP

(Homo sapiens) (NP_001743
(NP_999466.2) Fil #5 % 5

45

3, %
E S

W o
5

PR,

1 (Danio

AR
S

’

R
W 4

6%, TSP

SFIARRIELS 77.

1)

036652.

SCE )

(hAS]

AL

CAT

LS

K#ifh (Larimichthys crocea)

' 570987.2).
(XP_010733480.3) . &TH (Oncorhynchus mykiss) (XP

rerio) (NP

. SHABITCHEHESHY) CAT RE

B

’

2

A —

iZ

FHE—ikL (K 3).

3, wJEFAHES Y

Wy
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Fig. 2 Alignment of CAT amino acid sequence from S. constricta and other species

Alignment of the predicted amino acid sequence of ScCAT with other species. Identical residues were indicated in black, and similar residues were

presented in light gray. The catalase proximal active site signature and proximal heme-ligand signature sequence were framed with blue and red boxes,

respectively. The three conserved catalytic amino acids (His, Asn and Tyr) were indicated with asterisks
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Fig.3 A phylogenetic tree based on the amino acid sequences of the known CAT proteins from various organisms
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Fig. 4 mRNA expression level of ScCAT in
different tissues of S. constricta

1. adductor muscle; 2. gill; 3. hepatopancreas; 4. mantle; 5. gonads;
6. hemocytes; 7. foot. Asterisks indicate significant differences: *P <
0.05, **P < 0.01
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Fig.5 mRNA expression level of ScCAT after
S. constricta infection

0 h served as control, asterisks indicate significant differences, *P < 0.05
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Fig. 6 Enzyme activity of ScCCAT in

V. parahaemolyticus-challenged S. constricta
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Fig. 7 SDS-PAGE analysis of ScCAT
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M. protein marker; 1. before IPTG induction; 2. after IPTG induction;
3. after IPTG induction with soluble proteins; 4. after IPTG induction

with inclusion body proteins; 5. refolded recombinant ScCCAT
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Characterization of a catalase gene from razor clam (Sinonovacula constricta)

QIAO Xiaojing', ZHANG Weiwei ?, SHAO Yina "*, ZHAO Xuelin '*, LI Chenghua "**
(1. School of Marine Sciences, Ningbo University, Ningbo 315211, China;
2. Key Laboratory of Applied Marine Biotechnology, Ministry of Education, Ningbo University, Ningbo 315211, China)

Abstract: Catalase (CAT) is the main member of antioxidant enzyme system, which plays an important role in
maintaining redox homeostasis and resisting pathogen infection. In order to study the function of CAT gene in mol-
lusc under pathogen infection, the full-length cDNA sequence of CAT in Sinonovacula constricta was cloned by
RACE approaches, and designated as ScCAT. The full-length cDNA of ScCAT was 2 840 bp and encoded a poly-
peptide of 508 amino acid residues. Sequence analysis showed that ScCAT protein contains a CAT core domain
(25-410), a catalase proximal active site signature (s FNRERIPERVVHAKGAGA75) and a proximal heme-ligand
signature sequence (35;RLFSYPDTH;s4). Multiple sequence alignment and phylogenetic tree analysis confirm that
ScCAT belongs to the CAT family, and is closer to invertebrate Meretrix meretrix. Tissue distribution analysis
revealed that ScCAT was constitutively expressed in all examined tissues, and the highest expression was found in
the hepatopancreas (85.67-fold, P < 0.01), followed by gill (50.09-fold, P < 0.01), and the lowest level was detec-
ted in hemocytes (0.76-fold) compared to that of adductor muscle. After the razor clams were challenged by Vibrio
parahaemolyticus, the mRNA level of ScCAT was significantly increased in the hepatopancreas, and reached the
highest level at 12 h compared with control (3.56-fold, P < 0.01). Moreover, the ScCAT protein activity in hepato-
pancreas and gills were significantly increased after V. parahaemolyticus challenge, with the higher magnitude in
hepatopancreas. In addition, the recombinant protein was expressed in Escherichia coli, and the purified ScCAT
showed highly catalase activity. All these results show that ScCAT is an important antioxidant enzyme, which par-

ticipats in the immune response of S. constricta.
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