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3 A RACE-PCR #Z R R K K E PCR XL R, NI B A R AT RR T T e R E AR &
B8 L 3 F cDNA 2K 57,4 4 A CqCatL(GenBank % 5 7 :KJ913663) , [& if £ Il 7 % &
HELBEXNRERENALRAMTARKELEEZ CHARN TN RE, 2RET, ZHE
2K 1810 bp, A EAEKE A 1026 bp, 57 341 MEA KR AL, MM T EMFE R
(pD 2 Al # 37.63 ku fu5.17, HEULMERE S , ZERAHENEE LT EXARS
WAEMNE, RAALEaBLEREF RN EARENRTH, AARLTEPCRERE
T,CqCatL KA EDE NN R ETMEN AR AR L, HPIFRRTFRLERSE, LR AR
wE,EARARTOA T ENRX, AEB AR F RO AAFHEELEER C A,
CqCatL AWM K FBEUFAENE 2R, L ¥ % £ K CFimE N 400 mg/kg oy 41 7] # % 2 H 0
RrERE AALAN AL E M LARNAOE AR ENNERKX TR T AELZNE

A EERAKEZHEZTCHBH,

KEW: ABELTEN;, FAXC, ALKl LER,; Tk ARAKEMN

FESES: Q7865 S 963

21 #5655 U ( Cherax quadricarinatus) , /3
FRETES B UF, R 7™ K R W, SRR W A8 N
(Crustacea ) . 1 /& H ( Decapoda ) . # # Hf B}
(Parastacidae) \ YG 72 R & , Z BF A AR K, 4 K
P, 38 PR SR S SR AL S A A B IR K
Zeyrirz —"" o FE T 1992 451 BRI O
ARG MG K E N LR A 8 R0 R4
D AT SRR A% A F AR 2 O
SRR

HEUE F G L(Catl) S & T ¥ i 4R AR K&
P il 5 1 IoE 24 R 2 1 I, 7 T U Bl A o, DR
A6 A8 15T 7K fige ok 7 o ke o 2 AR R I )T vz B
O IEANFE IS Y A E AWM S S
Jr St A 2R AR MR AR RN R B BT I IR
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[ %} ¥R ( Exopalaemon carinicauda) | W 18 4§ #s &
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B RMAEIE L AR R, 4 R C Rk
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k4l i@ Wl ( Cyprinus carpi var. jian) J [ & [ B
SEWACEE RIS VT WSV LA — b
THACHR Gl TR A T RE 2 B4 R C
B FEm R T4 AR C X AN E A L s
RIS = I (T STUNE (35 1= R N o i ol S A
RACE-PCR H{ RFe & 1 4 218 F G L Ak Y 42
K cDNA J7 31, Ik i 7 H A 20 O 58 B AF 4%
DA BRI TR YE A 2R C 3 & 1Y S8 5 5
ty Rk, DU Oy ik — 2D B 50 3% ik TR R i 4H 3R
K 11 PR 9] 95 45 B 5 LAl

1 MRS HE
1.1 sEie##
53 4 SCE A E e E IR E I

VT 4 Ll DX T R R R K T SR B Y, P i RS
TS U BT SR T S0 00 % W ORK AR N, A 3%
(25 +1)T,24 h L w <. LR AE R
7 d, B R BT SR 1R R I N S Bk
AR IS5 g B A IE 3 G S5, B 4G AR 5
#(20.01 £0.29) g, B FRIAEL (K x 58 x 5 =
I mx0.5mx0.5m)izkHEo6 H, 47 Nabrizg,
At 4R B R4 G %S im0, 100,200, 400 , 800
1 600 .3 200 mg/kg W4 =K C, A4 3
ANEE LA 56 d, H AL T -80 TLRE
&ML TFRIE A 2 C XA 2UE A L

P23k B 52
E 23X A RNA ik $72 BOA 70 & (J5F

R AEAWEARARA A ) gl R &
PrimeScript RT Master Mix Perfect Real Time Kit
(TaKaRa) ; PCR ¥ #4 i | & Premix Ex Tag™
Hot Start Version( TaKaRa) ; ¢ )t € & PCR iR 7
4 SYBR Premix Ex Taq™™ ( TaKaRa) ;Race J %
# i # & SMARTer'™ RACE c¢DNA
Amplification Kit ( Clontech ) ; DL2000Marker
(TaKaRa) ,
1.2 5|¥igit

F 4 GenBank Ht L I MR E 2 1) CarL JL[H ¥
GRS I 1 2 B 41, il ad ClustalX b X, 78
CarL FEH /) O 5y X8R BT 1 1 J9F 51 %) CFL A
CRI(K 1) HI T9 4L &6 e B IF Carl B2 H J
Bro MIEE M CarLl i Briit RACE ¥ E5| 9
C5'F1 C3' (& 1), 15 B % K A 1) 4 K cDNA J7
H R E RIEAF R A K P8, B KB IE S | )

CF2 (CR2 %)t E #5149 CQF #il CQR,

®1 KHRFABSIYEFT

Tab.1 Oligonucleotide primers used in the study

EIE EA 51917751
primer name primer sequence
CF1 GTBACHSMHRTMAAGGAYCAG
CRI1 CTTBAYVAKCCAGTASTC
C5’ GGGTATGCTCCTTCGGTGTCAATTCC
C3’ ATTCGTGAGGGAAGTGAAGGGGCTT

UPM CTAATACGACTCACTATAGGGCAAGCAGTGGT
ATCAACGCA GAGT
CTAATACGACTCACTATAGGGC

CF2 AGAAAGGTTGGGTACGCTCG
CR2 CAACTTGCACATACTGCTTGCT
CQF CGTCCTCTGGTGCATCACTT
CQR GCTGCCAAGACCCTCATCTT
18s F CATGCCCGTTCTTAGTTGGT

18s R GTGCGGCCCAGAAATATAAA

1.3 % RNA §9ZEF0 cDNA ¥ — £ 458 & K

WAL ZO6 e BRI BRI , R HT 41 21 RNA s
PR & 4R BUR RNA L 4300 F 48 40 4 ol i
7% (OD,)/ 0D, ) FBE G B BE I AL UK 12 45 1 RNA
4l B R R, B 1 L IR IR B RNA,
PrimeScript RT Master Mix Perfect Real Time Kit
(TaKaRa) [ e s 5 — i cDNA, BT A #4F 7 #%
F R UL A P SR SE AL, B A Y cDNA LA
-20 CTHAF .
1.4 CatL E[A cDNA W= [

MG TP A CarL FEH 2 3R )7 5, il
id ClustalX A7 [F] P54 He X 5, AR 48 AH 0 OR <1 1
TR AR R 9514, A Premix Ex Taq™
Hot Start Version ( TaKaRa) i 7| & #f 47 PCR ¥~
B PR R e R AR A AT IR . A
% Blast HX & , B 8 A 21 B OB SE BE IR Y Carl 3k
o MR35 K CgCatl cDNA Ji Brix it 5'-
RACE #13'-RACE 3|4#(3 1),/ T 5'-RACE HI
3'-RACE "1, % F§ SMARTer™ RACE cDNA
Amplification Kit( Clontech) & Jifi 21 Y6 55 FE MR 57
1 3'-RACE-Ready cDNA #i4i, JH T v B H A5
PHE) cDNA 4, HAAD B8 R & Ui 45 . pfF
B2 RKIF I G, 4 K k5] ) v e e
Xf 4K A AT B ALE
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1.5 CatL EE cDNA F3 45

Wi J BlastX %% {4 (http: / www. ncbi. nlm.
nih. gov) P47 4% IR 25 1 e 51 4[] 5L 1 A £ A0
It % ; ORF Finder 72 J¥ ( http: / www. ncbi.
nlm. nih. gov/gorf/orfig. cgi) # 47 FF Al [ 52 HE
43 B I 15 00 24 B /R ¥ 41 ; ExPASy-Compute 3K
{4 (http : / web. expasy. org/compute _pi) T
HH BT HE AF i S pl 4> 7 & SignalP K
4 (http: / www. cbs. dtu. dk/services/SignalP)
S M {5 5 K ; ExXPASy-PROSITE [ 3 (http: //
prosite. expasy. org/) i il 42 3t BRI Gk 48 ; iz
ClustalX # {4 #F 17 ¢ 41 i) 2 & Lk % ; Al Mega
4.0 M4 i) NJ 3 ( Neighbor-Joining ) ¥4 i &
e AR
1.6 CatL ERWRIEEDH

LU OB R & H U RNA 9 $2 G, R
HZ1 RNA P $2 00 & 58 i, DL B RE AR X O
34, BARERAVE D BRI A He ul W B AT . 4 i
A1 43 6Ok 1 (0D260/0D280 ) Fil 35t fig 4 Bk
JBe HL vk W K I RNA B9 4f B F0R &L
PrimeScript RT Master Mix Perfect Real Time Kit
(TaKaRa) 73 5K 450 ng % 4 215 RNA B 5% i
% — 4k cDNA, T T 986 & PCR 9 2 Jif o #R
i C B ) CqCatl cDNA ¢ 53t 1 X% 120
bp ) qRT-PCR Wy FF 51 M) (R 1), Dhar
e E AR 18S rRNA ( AF235966 ) /F 5 N & 2
ST S 514 176 bp(#£ 1) . #£ CFX96™
Real-Time System ( Bio-Rad, & [# ) {X #§ | 5% i %¢
¢ & & it % & SYBR Premix Ex Taq™
(TaKaRa) i) #2 1 20 98 #F 17 52 i 2¢O 7€ & PCR
S o WA Z AT :2 x SYBR Premix Ex Taq
12.5 pL, cDNA £ #§ (450 ng RNA) 1.0 L,
PCR Forward Primer (20 pmol/L)0.5 pL,PCR
Reverse Prime (20 pmol/L) 0.5 pL, RNase-free
ddH,0 10.5 pL, ¥ b3k ik R B RIE S,
Bl A SE I 5 s i PCR ALHY, 2 25 1 1y
95 CTHiAs P 30 5,95 CTA- P 15 5,58 CiB k 30
$,40 NEH B 3 WEKE , IS H
J5 B € PCR 47 54l £ s A th £k o

LT 5E BEAF Carl FEH 5 & 274
#1318 (Livak il Schmittgen,2001) , AC, i X
MW Z (188 rRNA) C, fH 5 H 1y & B
(CqCatL) C A8 1y 22 8, ¥ R & F 4k B 7

CFX Manager " #{4:( Version 1.0) [ # 47, 5¢
o5 %45 5 B mean + SE F 78, i A Statistica 8. 0
( Statsoft, ¥ /R % , 36 [ ) #1443 % £ 48 i 47
I 175 22 7r #T (One-Way ANOVA) , 2 5 i %
T§# 4T Duncan £ H L&, P < 0. 05 i I 3,
P<0.01 NikEFH,

2 4k

2.1 CatL EE cDNA ZERFFI D4

PLELEOG7C 2 IR IF I cDNA S B4, 1 1R
51 Y17 PCR ¥4, 344 519 bp iy CqCatL %
cDNA R Bt 731, % Blast [A] J& Ho % 43 41 , & B0
JrAs e 90 Ry CatL A R I8 ¥ 51 . LLZ T 9 %
5" #1 3" RACE 5| %% 5 #:47 5'-RACE Fil 3'-
RACE PCR §"# 5" f1 3" FFol PRk 1
810 bp [ £L % Ot 7¢ B ¥F Catl cDNA 7 ¥
( GenBank * 5% 5. KI913663 ), J| Bt % 5 #E
(ORF) 1026 bp, 4itd 341 ~F R sk 4L ,5 1 3’
UTRs (JE 4 % X I8 ) 4357 fy 139 bp Fl 645 bp,, 3’
i A 2 R H R INEE S AATAAA Fil PolyA
. E MRl (K 1), B
CqCarl T K9 4 F BRI 25 (pI) 41514 37. 63
ku f15.17,

SER IR AT R T, N i S A 18 A AR
H I AE 5 K, UK AL T 55 19 ~ 341 2 FE R
ZI, A A N AL L3 ~25 LB —
A 5 REE U E [X,29 ~ 89 v AT — > 4 212K (1 il i
JRAT i 500 35, 124 ~ 340 {37 8y A TN 1 i K 1 2
Jot 2 2 £ 1 Il K i 1 0 3l 88, 38 & B T ERFNIN
GNFD Hl GCXGG 45 3 A 2HZUE Ul L A7 A 45
g, 5 HAB MR EE AR (& 2) o
2.2 CatL EEHFF5IRIFEMESHT

FIHT Blast Xf 2L #5578 MR CarL( CqCarl ) K&
PR R A7 W] 5 23 BT, R B CqCarl JE PR 55 BE 35 X
W8 J B 2 5 R ( Macrobrachium nipponense ) |f] I
PERL S, 40 B0 h 79% F 74 % , 55 Aty SF 88 2% 40 v
AE Gy B T] 5 SR ( Metapenaeus ensis) ] $if
sy F % ( Paralithodes camtschaticus) | JLYN IE
XTHR ( Litopenaeus vannamei) F13 B [ X F 28 19
R 49 5] 59% 59% 58% .58% Fil 46% , 55
HAth TG HE Bl ) 3% W AP I (Aedes aegypti) (K
I5f (Aphis gossypii) B [A] I8 1 53 53 24 69% F1 65% .
FIH] Mega 4. 0 {47 R GE it A0 o3 i, e IR 213
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Jere # AR PUE A LOSG 5 B X AR A H A T ¥ (Homarus americanus) 9§ Ji i 2 5 ( Nephrops
URERR, Z e 5 e gl s i BRI A £ . norvegicus) (AL TR ( Pandalus borealis) FIH Fé
I T R Y ML 4 1 0 3R Ry — 3, T 36 Y e SRULIE PSR

1 atggggagtgttgacgecagetgtegegaagaaaggttgggtacgetegtectetggtgea
61 tcacttctgctctecattgtttatttattcttaaaatcgaactacagttacttetgtgtt
121 tattgacgtgaacactaag

140 agggtcttggcagcatcagtgttagtggccattctggcttcagcatctgcagtgtct
M RVILAASVLVAITILASASAVS

200 ttcttetetgttgtettggaagagtgggaagectttaagettgageatggecaagaaatat
FF SV VLETEWEATFI KTLTEIHSGZE K K'Y

260 gagacagatgtggaagaatctttccgtatgaaaatctatactgaaaataagcatgegatt
ETDVEEST FRMEKTYTENIZ KUHATI

320 gcagcacacaataagttgtatgctacagggcagaagtcatacaagettggeatgaacaaa
AAAHNI KLY ATGQ K S Y KLGMNK

380 tatggtgacatgcttcctcatgaatttgtgtegacaatgaatggettecagtggaaccac
Y GDMLPHETFUVSTMNGT F Q W{NH

440 acaggcaactacaggtctggeegectctacactggtgecaacattcattgagecagatgat
T G NYRSGRULYTSGATT FTETPDTD

500 gatgttatcctgccacagagtgttgactggagggataaaggagetgtgacaccagtcaag
b v I LPQSVDWRDI KT GAVTZPVK

560 gaccagggtcaatgtggetectgttggtecattetecagetactggatcactggaaggtcaa
DQ GQCGSCWSUFSATSGSTLEGA Q

620 cacttccgecagactggtaaactggtgagectetetgageagaacctgattgactgttet
HFRQTGIKTLVSLSEA QNTLTITTDTCS

680 accaagtatggcaataatggctgcaatggtggacttatggactatgecttecagtacatt
T KYGNNGCNGGTLMDYATFAQYTI

740 aaggaaaatggtggaattgacaccgaaggagcatacccatatgaagetgaggatgacaaa
K ENGGTIDTEGAYPYEAETDTDK

800 tgtcggtataacccacgcaagtctggtgetgaagacactggetttgttgatattegtgag
C RYNPRIKSGAEDTSGTFVDTIRE

860 ggaagtgaaggggetttgaagaaagetgttgetactgttggacetgtttetgttgecatt
GSEGALI KZ KAVATVGPVSVATI

920 gatgcttcacatagttcattccagttttacagtcatggtgtttatgatgaaccagaatgt
DASHSSZFQFYSHGVYDETPETC

980 aactcagagcagctggaccacggtgteetggetgtgggttacggecactaccgaggacgge
NS EQLDHGVLAVGYGTTETDG

1040 actgactactggetggtcaagaattcttggggeaccacttggggtgatgaaggetacate
T DYWLV KNSWGTTWGDETGYI

1100 aagatgagtcgaaacaagcataaccagtgtggecattgetactgetgectettaceectett
KMSRNIKUHN QCGTIATAIRKASY?P
1160 gtatag 1165

*

1166 ggaaacaaatgttaaagccttcactcgecactccatatatatttgaagttgttcacaaaat
1226 ttgtataggtttctgaaggcatgatcattttaaaaagaaacttgtgtgecatgtttcatag
1286 ttggcgatgtttaactctgtgaggaatagagtagecaattaataacctaatttgaaatttt
1346 tttcatttgctgcagtgagagcacactgctaaaaacttaaatttttttaaaggtgteata
1406 cttaaatagcttaattttttctgecatatctggagtaccatgttttaatttgacatacaga
1466 attggagcattgtaatttattgttttgetegtetgtagecgaagttttacataaatttgg
1526 ttagttactagataattaacttgtgaatgttatacaaattgtttgttagtatatcaaata
1586 taaggtcatgcatagctggttaatatttcctttttgactttgactgaacatattttttta
1646 tccaggattattaccatcatttcatggetttgaatgagaggtgtaaatggttcatttgtg
1706 agcttgtctgtgaatattagcaagcagtatgtgcaagttgttttcttaatttttctt
1766 ct tgtactgttaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

1 EXTER Caul BERNEETRFIIRERSHIERFT
20 5 HE 9 3 0 R R G S T atg U AR 5 aataaa; KAR S N RMEIEAL A 55« MBLILHM T 5 4 FRIZLARE 5 K; ERENIN,
GNFD .GCXGG #5 I BA3Rm 5 43 W M5 5 5 HE MBS 2w
Fig.1 The nucleotide and deduced amino acid sequences of
CatL C. quadricarinatus
The start codon( atg) and the polyadenylation signal sequence ( aataaa) are indicated with boxes; N-glycosylation site is indicated by brace;
the stop codon is marked by an asterisk; signal peptide sequence is marked with thin line (1 - 18) ; signature sequences( ERFNIN ) and

(GNFD) and ( GCXGG) are shown in shadow; secretion signal( ASYPLV ) is shown with box and shadow

http : // www. scxuebao. cn
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84
74
84
77
73

80
77

84
74

74
67
79

128
109
129
113
108
115
112
128
109
109
102
115

JIRIECHERCTEKI
JRICCHE T KCEK

173
154
174
ST SEEEE
153
160
157
S 173
154
154
147
160

JRICCHFT STCK

€ ARACCHF T KLCKI
AlRXeC TFRKTCON

A CBT IeCHF T KNCHIE
AIRIEAHF TKTGRH

=

218
199
219
203
196
203
202
218
199
197
192
205

B2 JEXTEIN CqCatL SEBRF IS H MW Catl [ERF 5 Lkt
ERFNIN Fl GNFD J3 81 44k 7 HEAr th 5 GCXGG J7 5 FIMLZ DT tEdn th o & M Bl CarLl J7 51 % 350 « JU AR FH AR (BAC65418 ) | JL 44 15 Xf
HF(CAA68066) BE 15 X 4F (ABQ10739) | H A< VA #F (AEC22811 ) \ JJ 4 XF #F ( AAM96000 ) | Hh 42 4 #5 1§ ( ADO65978 ) | Bl i 3 i 75 £ %
(ADQ73946) 5 Yl Jp i (CAA45129) Jf i it 2 IF ( CAAS6915) B JE 1 %FHIF (AGI03550) 7% 6, /v < 78 MF ( ACR54126)
Fig.2 Amino acid sequences alignment of C. quadricarinatus CqCatL with other species
“ERFNIN” and “GNFD” are signed with thin box; and “GCXGG” is signed with thick boxes. GenBank accession numbers of CatL used are: P.
borealis , BAC65418; L. vannamei,CAA68066; P. monodon,ABQ10739; M. nipponense ,AEC22811; M. ensis, AAM96000; E. sinensis, ADO65978; P.
camtschaticus ,ADQ73946 ; H. americanus ,CAA45129; N. norvegicus ,CAAS6915; E. carinicauda ,AGJ03550; P. varians, ACR54126

2.3 CqCatL EEMRIEDH

Catl X R £ &R ¥ o R ik FI ] Real-
time PCR /34 1 2L ¢ #UF CqCarl 3 [ AE A
[ 20 2 rp i 32 38 7K F, DU R R CqCarL JE H 1Y
Feak i AX (R HFRIRE N 1.00), 45 L K.
CqCarl J PR 76 10 240 Fd . 68 JHF B2 Bt UL PR B 82

W O i B fik A B R AR ek o b FE BT
Jge i b ) R ik i e, L T AR 2P <
0.01) , Lk Jy I 20 M | Jiz | fish £ Ji R B0 58 41 21, 7
IR oL S AP A — 5 R R R L TEJILIA A
SRR RIK R (F4) .

http : // www. scxuebao. cn
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51 Cherax quadricarinatus X
sl

Penaeus monodon

fud Macrobrachium nipponense
100

Artemia franciscana

Lepeophtheirus salmonis

Eriocheir sinensis

75
_< Paralithodes camtschaticus

99 { Metapenaeus ensis
100 i

Litopenaeus vannamei

100 ,— Homarus americanus

L Nephrops norvegicus

,7Pandalus borealis

1001 Exopalaemon carinicauda

——
0.05

B3 RIEENIEMEN BHTEIYE CatllL S EBFIINRGHLH
53 XALBE 2R 1000 Y 52 B T A8 30 00 B (5 B, R/ BAE > 80% (AR n R BE R A 8 & 4R 0.05 B, &4
it CatL J¥ 81 % 5% 5 Jg « BET X HF (ABQLO739) | H A {H #F (AEC22811) | 4 HL (AAV63977 ) | fif: 3 #fii £ Tl ( ADD24160) | H 4 48 2 1
(ADOG65978) Bl i 7 i 4 £ 8 ( ADQ73946) | JJ UK % #F ( AAM96000) | FLZ i X #F ( CAA68066 ) | 3 il 25 Ji #F ( CAA45129) B
HEHHF (CAAS6915) JbHk FiHHF (BAC65418) 5 1 % #F ( AGJ03550)
Fig.3 NJ phylogenetic tree based on CatL amino acid sequences of 13 kind of arthropoda
The values at the forks indicate the percentage of trees in which this grouping occurred after bootstrapping the data( 1 000 replicates; shown

only when >80% ). GenBank accession numbers of CatL used are:P. monodon,ABQ10739 ; M. nipponense , AEC22811 ; A. franciscana,

AAV63977; L. salmonis, ADD24160; E. sinensis, ADO65978 ;

P. camtschaticus, ADQ73946; M. ensis, AAM96000; L. vannamei,

CAA68066; H. americanu ,CAA45129; N. norvegicus, CAA56915; P. borealis , BAC65418; P. varians,AGJ03550

p
& 140¢
I g a
K3 1.20F
N
ﬂf%loo-
=0
£Z080f d
e2c
=8 0.60
Ry cd
3F H e
O 0 0.20F be ’_L‘ C
Sg O ]
s Hp Gi Ms St In H AG B Ov Hm
b FRARZHZR
tissue

& 4 ﬂ§%$§%$lﬁlfﬁfu B CqCatL HY1AF RiZE
Hp. JIFBeJR , Gi. 8, Ms. LA, St. |, In. i, H. .0 I, AG. fili /A
Ji%,B. i, Ov. B 5, Hm. JILLéHJH@o AR 7 B 3R R 22 R W 3
(P>0.05) , AN 5B R 22 53 3% (P <0.05)
Fig.4 ¢RT-PCR analysis of CqCatL gene expresion from
different tissues of C. quadricarinatus

Hp. hepatopancreas, Gi. gill, Ms. muscle, St. stomach, In. intestine,
H. heart, AG. antennal gland, B. brain, Ov. ovary, Hm. hemocytes.
Same letters indicate no significant differences( P >0.05) , Statistical

significance is represented by different letters( P <0.05)

CqCatL KR EFMmAREAKRFHAE C Mk
A K] Real-time PCR 4347 | CqCatL &R 7E
WA R EAE 28 C %) 52 56 41 1Y 215 't 7' 5 U ik
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401
1 0 a
Mg 35¢
KeQ 3.0r
E2S 25t
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ﬁ“ S92 20r
2 bd
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2E2 10 c ° ¢
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=3 0
1 2 4 5 6 7
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dietary ascorbic acid
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1 ~7 fRFE4EE R CHEINE A 0,100,200 ,400,800 .1 600 .3
200 mg/kg, MR FRERRZEF A RE (P >0.05) , A5
FKIRZES B F (P <0.05)
Fig.5 CqCatL mRNA expression in the hepatopancreas of

C. quadricarinatus fed with the seven experimental diets
1 -7 representative different level of vitamin C of 0,100,200,
400,800, 1 600 and 3 200 mg/kg. Same letters indicate no
significant differences ( P > 0. 05 ), Statistical significance is

represented by different letters( P <0.05)
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Cloning and expression of cathepsin L in Cherax quadricarinatus and
its regulation by dietary vitamin C

WU Donglei, ZUO Di, HUANG Youhui, MA Changan, ZHAO Yunlong"
(School of Life Science ,East China Normal University ,Shanghai 200062, China)

Abstract. Australian redclaw crayfish, Cherax quadricarinatus ,belongs to Decapoda order,and Parastacidae
family. Because it grows rapidly and can reach commercial size in a few months at optimal conditions, it has
been one of the most important economy shrimps in China. However, the physiological mechanisms of
redclaw crayfish have not been well studied,especially the basic information of key nutrients and the related
enzymes or proteins are missing. Cathepsin L( CatL)is an important enzyme related to digesting process in
crustaceans, however, its molecular structure and correlation with dietary nutrients have not been
investigated. In the present study,in order to obtain insights into the regulatory effects of key dietary nutrients
on expression of CatL gene, the CatL gene of C. quadricarinatus was cloned first using RACE-PCR
methods. The tissue-specific CarL gene expression was also performed, and the C. quadricarinatus were fed
with artificial diets containing different levels of vitamin C(0,100,200,400,800,1 600,3 200 mg/kg) for 8
weeks, and the expression of CqCatL mRNA in different tissues and different groups were examined. The
CatL cDNA was isolated from the hepatopancreas of C. quadricarinatus using RACE-PCR methods, which
was designated CqgCatL( Genbank accession number;KJ913663). The full-length cDNA of CgCatL obtained
from the present study was 1 810 bp in length with an open reading frame of 1 026 bp,encoding a putative
peptide of 341 amino acids,and the predicted molecular mass and isoelectric point were 37.63 ku and 5. 17.
By alignment, the amino acid sequence of CqCatL of C. quadricarinatus showed high homology with those
of other animals. For example,the deduced amino acids sequence of C. quadricarinatus CqCatL shared 79 %
homology with Penaeus monodon,and 74% ,59% ,59% ,58% and 58% with Macrobrachium nipponense
Eriocheir sinensis, Metapenaeus ensis, Metapenaeus ensis and Litopenaeus vannamei, respectively. This
suggested that CqCatL was highly conservative. The tissue-specific expression pattern study indicated that
CgCatL mRNA was widely expressed in hemocytes, gill, hepatopancreas, muscle, ovary, intestine , stomach,
heart,brain and antennal gland, indicating CqCatL may play important roles in many tissues of the C.
quadricarinatus. The highest expression was observed in hepatopancreas, and the second was seen in
hemocytes, while only very low expressions of CgCatL mRNA were found in intestine and antennal gland.
After feeding with seven levels of vitamin C,the mRNA expression of CqCatL was the highest in the 400
mg/kg dietary vitamin C group and significantly higher than the other groups. The results showed that
CgCatL might play an important role in the physiological process of C. quadricarinatus, and its gene
expression and functions were likely regulated by nutrients, such as vitamin C.
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