Vol.43, No.4

43 4
2012 7 OCEANOLOGIA ET LIMNOLOGIA SINICA July, 2012
(Pseudosciaena crocea)Cathepsin L
cDNA '
1 1 2,3 1 1
Q. 310018; 2.
310035; 3. 121013)
RACE-PCR  RT-PCR L(Cathepsin L) cDNA
, 773bp BLAST , Cathepsin L cDNA fiff
95%, 80% Cathepsin L
mRNA 5 R 0C 0 5 10 15 20d mRNA
, , Cathepsin L
mRNA , 5 10 15 20d Cathepsin L mRNA (P<0.01),
5d  Cathepsin L mRNA 15 20d (P<0.01)
, Cathepsin L mRNA TPA pH
, Cathepsin L mRNA
, , Cathepsin L, mRNA R
S432.1
19 , , L
2862.8 t, 13% ( ) (Ogata et al,
(Li et al, 2009) , 1998)
, , , , L
, , ; L
R , ( , 2008; , 2008;
, , 2011; , 2011, , 2009);
(Sparus auratus)(Carnevali et al,
, 2008), (Oncorhynchus mykiss)(Kwon et al, 2001),
(Delbarre-Ladrat et al, 2006) (Cyprinus carpio)(Tsunemoto et al, 2004)

(Ictalurus punctatus)(Yeh et al, 2009)
(Pseudosciaena crocea)

> >

>

(Delbarre-Ladrat et al, 2006; Chéret et al, ,
2007) L D ) , ,

e >

* , 31071514, 31100499 ; , Y201122744 , , E-mail:

zhaojin@cjlu.edu.cn
: , E-mail: gejian16888@163.com

:2011-09-15, :2011-11-12

5 s



822 43
50 , 7 ,
30 , 80 RNA, )
7 (HUAQING et al, cDNA M-MLV
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PCR Cathepsin L Cathepsin L ( D,
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mRNA cDNA PCR , PCR
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mRNA (TTANGEN) , pUCm-T
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1
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5 BLAST Cathepsin L cDNA
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: Total RNA 2pg, Oligo(dT);s 1ul, dNTPs (10mmol/L)
, 30min , lul, DEPC 15ul; 70°C, Smin
. 5xFirst-strand
) ) Buffer 4ul, 0.1M DTT 2ul, RNase inhibitor 25units,
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, 25 , 0C ,42°C 1h, -20
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, 5, s
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1.2.1 DNA RNA cDNA

(2) PCR
PCR 25ul:
cDNA( )0.5ul, Cathepsin L-F1 (10pmol/L) 1.0ul
Cathepsin L -R1 (10pumol/L) 1.0ul, Platin umol/L PCR
Supermix High Fidelity (Invitrogen) 22.5ul
94°C, 2min; 35cycles: 94°C, 30s; 58°C, 30s; 68°C,

Imin
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Tab.1 Primers used for amplifying cDNA segments of Cathepsin L gene in P. crocea

(5'—3")

Cathepsin L-F1
Cathepsin L-F2
Cathepsin L-R1
Cathepsin L-R2

GDVTGRTBTGGGAGAWRAAC
ATGAAYCRBTTYGGDGAYATG
TRGCRATVCCACASYGGTTBT
CCAGCTGTTHTTBACRATCCA

R=A/G, Y=C/T, S=C/G, W=A/T, H=A/C/T, B=C/G/T, V=A/C/G, D=A/G/T
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PCR 25ul : PCR (Perfect Real Time);
0.5ul, Cathepsin L-F2 (10pmol/L) 1.0ul (1) RT-PCR
Cathepsin L-R2 (10pmol/L) 1.0ul, Platin pmol/L PCR Primer Premier 6.0  Beacon designer
Supermix High Fidelity (Invitrogen) 22.5ul ,
94°C, 2min; 35cycles: 94°C, 30s; 62°C, 30s; 68°C, 40s ( 2)
1.3 PCR (2) RT-PCR
Cathepsin L 25ul:  ddH,0 10.5ul, SYBR Premix ex
cDNA ) ( 2), Taq™ (2x) 12.5ul, PCR-F (10umol/L) 0.5ul, PCR-R
PCR (Real-time PCR) iQ™s5 (10pmol/L) 0.5pl, cDNA 1ul
PCR  (Bio-Rad) , : 95°C, 1min; 45 : 95°C 10s, 60—
Beta-Actin ( 2 ddCT 63C 25s( ), 55—95°C
Cathepsin L 3) RT-PCR
mRNA S
TaKaRa : SYBR" Premix Ex Taq™ 2(Ct —Ct )

%2 KX##& Cathepsin L £FE LI EE PCR FTAGIH
Tab.2 Primers used for RT-PCR amplification of Cathepsin L gene in P. crocea

(5=39 (©)
Cathepsin L JN835256 F: CAGGGTCAGTGTGGCTCTTGCT 63
R: CGTTGCCCTCTGGTCTGGAACA
Beta-Actin EU443733 F: GACCTGACAGACTACCTCATG 60

R: AGTTGAAGGTGGTCTCGTGGA

1.4 RNA OD,40/
1.41 pH GB/T 5009.45-2003 OD»g 1.9 , RNA
, 10g ; 3 RNA
100ml, , pH  (PHS-3B,
) pH 5 #3 XASHMEB RNA ZEMAE
Tab.3 Content and purity of total RNA extracting from P. cro-
, cea sample
142 TPA (2010) Ao Asconso (ng/pl)
S (CT3 R 7.91 1.89 316.25
) p/5 (5mm ) 2,
(TPA) , 2.2 Cathepsin L cDNA
1.5cm’
, . . 2.2.1 Cathepsin L cDNA
5.0mm/s; : 2.0mm/s; : cDNA , CathepsinL-F1
5.0mm/s; : 6mm; :5.0g 5 CathepsinL-F2  CathepsinL-R1 CathepsinL-R2
) 2, 773bp ,
1.5 (D
Origin 8.0 , SPSS 18.0 2.2.2 Cathepsin L cDNA
P<0.01 , P<0.05 1 Cathepsin L-F1  Cathepsin
L-R1  Cathepsin L-F2 Cathepsin L-R2,
2 2 cDNA ,
2.1 RNA Cathepsin L cDNA

RNA , DNAStar SeqMan
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GenBank (%)
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773bp  cDNA ; HM582421.1 95 @ Miichthys miiuy
BLAST (http://blast.ncbi.nlm.nih. FJ807676.1 89 Dicentrarchus labrax
gov/Blast.cgi) s EU143238.1 89 Lates calarifer
Cathepsin L XM_003444483.1 86 tilapia
91% , iy JF772216.1 85 Cynoglossus semilaevis
. NM_212584.1 80 zebra fish
Cathepsin L
95%, Cathepsin L 100 -
80%, T
1 w 50
4 . gy
Cathepsin L 1’ 60 -
¢cDNA 5
Cathepsin L ) Fig.l The amplified S 40
GenBank result of cDNA sequence DE:
’ of Cathepsin L gene in P. 20
JN835256 crocea
0 1 1 L 1 )
2.3 Cathe- M: DNA 0 5 10 15 20
psin L mRNA  (PE2000X EyiEyd
3000 2500 2000 C Cathensin L A
1000 750 500 250 3 0 ~athepsin mRNA
3 ’ 100bp); a: Cathepsin L Fig.3 mRNA levels of Cathepsin L gene in P. crocea during
. cold storage at 0°C
, Cathepsin
L mRNA (P<0.01) , Cathepsin L
, 0C 0 mRNA (r =—0.996),
5 10 15 20d mRNA ) s mRNA
Cathepsin L mRNA 2.4 Cathepsin L mRNA
R 5 10 15 20d Cathepsin L mRNA
(P<0.01), 5d  Cathepsin L 241 pH 0C ,
mRNA 15 20d pH 5 5

5'-GAATGGTTTGGGAGATGAACCTTAGGAAGATCGAGCTGCACAACCTAGAGCACT pH >

CCATGGGAAAACACTCCTACCGGCTGGGCATGAACCACTTTGGAGACATGACTCAC
GAGGAGTTCAGGCAGATCATGAACGGCTACAAGCGCAAGGCTGAGGGGAAGTTCA 2.4.2 TPA TPA,
AGGGGTCTCTGTTCATGGAGCCCAACTTCCTAGAGGCACCACGTGCCGTGGACTGG

(Hardness) (Adhe-
AGGGACAATGGTTACGTGACTCCCGTTAAGGACCAGGGTCAGTGTGGCTCTTGCTG | L
GGCCTTCAGCACCACCGGTGCTCTGGAGGGTCAGCACTTTAGGAAGACCGGCAAAC siveness) (Springiness) (Che-
TGGTGTCGCTGAGCGAACAGAACTTGGTGGACTGTTCCAGACCAGAGGGCAACGAG ~ WINEss) (Gumminess) (Cohe-
GGCTGCAATGGTGGTCTGATGGACCAGGCCTTTCAGTACGTCAAGGACAACCACGG — Siveness) (Resilience)
CCTGGACTCCGAGGACTCTTATCCTTACCTTGGAACTGATGACCAGCCATGTCACTA 0°C
CGACCCCAACTACAACTCTGCCAACGACACCGGATTCGTCGATGTCCCCAGTGGCA ¢
AGGAGCATGCACTTATGAAGGCCGTGGCAGCTGTGGGGCCTGTTTCAGTCGCTATC
GATGCTGGTCATGAGTCTTTCCAATTTTACCAATCAGGAATCTACTATGAGAAGGAC 6 » H ) S( )
TGCAGCAGTGAGGAGTTGGACCACGGTGTGCTGGTGGTGGGATATGGCTTTGAGGG — C( ) G( )
AGAAGACGTGGACGGCAAGAAATACTGGATCGTGAATAACAGCTGG-3' , A( ) Co( ) R( )

5

2 Cathepsin L cDNA ’
Fig.2 cDNA fragment of Cathepsin L gene in P. crocea
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2.4.3 Cathepsin L mRNA ,
0°C L
Cathepsin L mRNA ,
7 SPSS Cathepsin L ,
TPA Cathepsin L mRNA . RNA,
Cathepsin L mRNA RT-PCR R
r 0.892 0.840 Cathepsin L mRNA
0.862 0.796 , , Cathepsin L
Cathepsin L mRNA mRNA 5d
s TPA (P<0.05), 10d 15d 20d
(P<0.01), 5d  Cathepsin L
3 mRNA 15d 20d
3.1 Cathepsin L mRNA (P<0.01)
, 7 R Cathepsin L
R L mRNA (r =-0.990),
(2011) Cathepsin , , Cathepsin L
L , mRNA R
*5 KEBREOCHEZES pHMEL
Tab.5 The pH value changes of P. crocea fillets during cold storage at 0°C
0d 5d 10d 15d 20d
pH 7.19+0.0444 7.32+0.0580 7.41+0.0472 7.53+0.0522 7.61+0.1006
&6 AHBREOCIHEIES TPA R
Tab.6 The TPA Changes of P. crocea fillets during cold storage at 0°C
(d) HC ) A( ) S( & ) G( ) Co( ) R( )
305.62+19.0080 —11.56+9.463 0.95+0.1432 131.90+25.9500  139.69+23.9258 0.46+0.0575 0.23+0.0515
294.47+20.3488 —23.37+12.9777  0.95+0.1705 118.35429.1579  123.59+15.6531 0.42+0.0650 0.15+0.0295
10 258.11£26.212  —17.22+10.6668 0.86+0.0526 99.41£10.6596  114.82+9.7168 0.45+0.0358 0.15+0.0200
15 264.25+16.4319 —10.38+3.7738 0.89+0.0431 107.83+8.7864 121.48+11.5936 0.46+0.0307 0.17+£0.0149
20 255.20+£39.512  —12.72+13.2455 0.84+0.0499 98.10+£18.7830  115.64+18.2482 0.46+0.0400 0.18+0.0257
K7 KEGREOCIEITIEF Cathepsin L E£E B mRNA 225 ARIEFRMEELERR
Tab.7 The Correlation coefficients of mRNA level of Cathepsin L gene and fillets quality traits of P. crocea during cold storage at 0°C
pH H A S C G Co R
—-0.996
pH 0.984 —0.986
H —-0.903 0.892 —0.946
A 0.317 -0.294 0.335 —-0.235
S —-0.873 0.840 —-0.889 0.963 -0.316
C —-0.873 0.862 —-0.902 0.975 —-0.026 0.935
G —-0.792 0.796 -0.819 0.893 0.219 0.811 0.965
Co 0.365 -0.324 0.389 -0.367 0.961 —-0.484 —0.176 0.087
R —0.385 0.426 —0.440 0.521 0.632 0.339 0.648 0.818 0.571
L 0.120 —0.130 0.037 —-0.044 —0.847 —-0.008 —0.255 —0.456 —0.805 —0.633
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Abstract

The cDNA fragments of Cathepsin L gene in Pseudosciaena crocea were amplified and quantified by

RACE-PCR and RT-PCR. And the fragment length is 773bp. The analytical results of BLAST showed that the Cathepsin L
gene in P. crocea have 95% homology with the gene in brown croaker and 80% homology in zebra fish. And the mRNA
level of Cathepsin L gene was determined by RT-PCR in different cold storage period. The results showed that mRNA in

muscle was relatively stable at 0°C during 0, 5, 10, 15, 20d. However, the mRNA levels were different and declining in

different storage period. The highest level of mRNA were determined in 0d and varied significantly between 0d and other
storage period (P<0.01). Besides, the difference of mRNA levels between 5d, 15d and 20d were also obvious (P<0.01).
And mRNA level, TPA and pH values were highly correlated in different storage periods. Therefore, these results showed

that mRNA level of Cathepsin L gene could be taken as an important evaluating indicator for P. crocea muscle in different

cold storage period.

Key words Pseudosciaena crocea, Cold storage,

Cathepsin L, mRNA stability,

Evaluating indicator of muscle



