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cDNA cloning, characterization and challenge-based expression profiles
of cathepsin D In winged pearl| oyster Pteria penguin
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(1. Key Lab. of South China Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculture, South China Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China; 2. College of Fisheries and
Life Science, Shanghai Ocean Uniersity, Shanghai 201306, China)

Abstract We cloned the cathepsin D gene of winged pear oyster( Pteria penguin) and conducted preliminary studies on its ex-
pression profiles. The cDNA sequence of cathepisn D was obtained from P. penguin ( named as pgCTSD) by using homology clo-
ning method and RACE approach. The full length of the cDNA is 1 767 bp long, with a 5' UTR of 38 bp, an ORFof 1 176 bp,
encoding 392 amino acids and a 3' UTR of 553 bp. The predicted amino acid sequence is consisted of a signal peptide of 18 aa,
a pro-sequence of 29 aa and a mature protein of 345 aa, with an estimated isoelectric point of 8. 04 and molecular mass of 42. 3
kDa The amino acid sequence of its pgCTSD is highly similar with that of Pinctada maxima ( 79% similarity) , and shares 59%

75% similarity with other organisms. The fluorescent quantitative analysis suggests that pgCTSD mRNA expresses in all the tis-
sues tested including adductor muscle, gonad, hepatopancreas, mantle and gill, with higher expression level in hepatopancreas

and lower level in adductor muscle. Compared with the control, the expression level of pgCTSD in the LPS-challenged test groups
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decreases in tissues of gonad and hepatopancreas significantly but increases in adductor muscle in 6 h after injection of LPS, yet

no obvious change was observed in mantle or gill tissues. In 6 h after injection of Vibrio haneyi, the expression profile of pgCTSD

decreases in hepatopancreas and mantle but increases in adductor muscle and gill, yet no significant change is found in gonad.

The cDNA expression’ s response to challenges of LPS and Vibrio bacteria in hepatopancrea suggests pgCTSD’ s participation in im-

mune reaction.

Key words: Pteria penguin, cathepsin D, LPS challenge, Vibrio challenge, tissue expression profile
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( Misgumus anguillicandatus) ( Oncorhyn-
chus mykiss) CTSD Parasin |
[2]
[3]
[4]
[5]
GenBank :
( Chlamys farreri)
( Pinctada maxima) D e
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D cDNA : ( LPS)
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1
11 RNA cDNA
: 5.98 8.37
cm, 10.12 28.44 g, 25 27
1 RNA

( Takara) Trizol ( Invitrogen)
RNA
ODyso nm ODsg nms RNA
M-MLV ( Takara) cDNA,

RNA 1 pg, Oligo-dT(50 pmok L ") 1
uL, RNase free dH,O 6 pulL, 70
2 min ; 5 x
M-MLV 2 yL, dNTPs (10 mmol- L™ ') 0.5
ML, RNase Inhibitor 10 U, M-MLV 200 U,
RNase free dH,O0 10 pL, 42 1h, 70
15 min , -20
1.2 cDNA

10 min

[10]

pPMCTSDFL  pmCTSDF2
, PCR 20 L, cD-
NA 0.5uL dNTPs0.2 mnol L, 1 pmol
L'" MgClL4.0nmmot L~ 10 x buffer2pL  Taq
0.5 U PCR 94 5 mn, 35
;94 30s, 48 30s; 72 1 mn, 72 10
min
pgCTSD 3" F1 pgCTSD 3" R2
pgCTSD 5" R2( 1)
3'RACE:

pgCTSD 5' R1
RACE PCR

pgCTSD3' F1  Adaptor

, 94 5 min, %4 30 s, 53
30s, 72 1 mn30s, 35 S 10 min,
PCR 50 :
pgCTSD3" F2 Adaptor :
: 94 5min, 94 30
s, 50 30s, 72 1mn20s, 35 o
10 min
5'RACE: : PCR
cDNA : TdT
cDNA 3’ poly ( C)
PCR : Oligo dG  pgCTSD 5" R1
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: 3' RACE, 94 )
mn, 94 30s, 53 30s, 72 1 min, 35
; 72 10 min PCR 50
: Oligo dG  pgCTSD 5’ R2
PCR : ,
94 30s, 51 30s, 72 1 min, 35 ;
72 10 min
RACE
: pMD-18T :
DH5a,
1 pgCTSD

Tab.1 Primer sequences used for doning and tissue

expression of pgCTSD in P. penguin

primer sequence(5' - 3")
pmCTSD F1 GGMTCMTCYAACYTVTGGGT
pmCTSD R1 CATNCCDAGRATHCCRTCRAAYT
pgCTSD 3’ F1 ATTTCTGTAGATGGAGTCGTGCCG
pgCTSD 3' F2 AATGATGAATGGGAAGGCAAGC
pgCTSD 5’ R1 GCCTTCCCATTCATCATTATCC
pgCTSD 5" R2 GGCTTCAGCAAATGTCTGTCCT
Oligo-dT AAGCAGTGGTATCAACGCAGAGTACT
(30) VN
Adaptor AAGCAGTGGTATCAACGC
Oligo-dG GGGGGGGGGGGGGGGH
B-actin F CGGTACCACCATGTTCTCAG
B-actin R GACCGGATTCATCGTATTCC
pgCTSD F AAGTCATCCACCTACAAAGCCAA
pgCTSD R ACAGCAATCCCAGCAACAGTTAC
13
5'RACE 3'RACE
, DNAStar
; SingalP 3.0( http:  www. cbs. dtu. dk/
services/SignalP)  Prosite ( http:  www. expasy. ch/
prosite) PredictProtein PHD( http:  wwww. predic-
torotein. org/)  Swiss( http:  swissnodel. expasy. or-
a/) ;
NCBI BLASTp : ClustalX
: MEGA 3.1

1.4 LPS
2010 5
LPS , 3 ,
3 ,
200 pL PBS; LPS
LPS PBS , LPS 10 Hg
mL ', LPS 200 pL;
2216E
, PBS ,
ODsoo mn =0. 4, 200 pL
6 h 4
RNA
15

Trizol( Invitrogen)
RNA,
RQ1 RNase-free DNase
PrimeScript " 1™ Strand ¢D-
cDNA
pgCTSD  cDNA
pgCTSD F  pgCTSD R( 1)
PCR 20 pL: 2 x SYBR Premix Ex
TagTM 10 pL, 1 pL cDNA, 0.4 pnol L™* (10
umot L™ '), 8.6 pL , 3
PCR , PB-actin [“],
1 95 2 mn, 95
15s, 72 30 s, 40 ;
( melting curve) : PCR
CT(2 “““"method)
, ACT CT
CT , ACT
, ACT AACT,

- AACT

2 GraphPad Prism 5. 0

RNA DNA
NA Synthesis Kit( Takara)

15 s, 57

poCTSD

2

2.1 pgCTSD
5'RACE (355 bp)
3'RACE (1347 bp)
¢cDNA (1),

( 376 bp)
1 767 bp
pgCTSD( P. penguin
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841
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1021
341
1081
361
1141
380
1201
1261
1321
1381
1441
1501
1561
1621
1681

AAGGACAAGCTAAGTAAAGACTAACACGGCGCACGAAG
ATGAATAAACTGTGGATTGTAGCTTTGCTTTGTGCAGTAGCATACTGCTCTGCATTACAA
M N KL WIVALTLGC CAVAYC CSATLQ
AGAATCAAACTTCATAAATTCAAGTCTGTAAGACGAACACTGCAAGAAGTAGGAACATCA
RIKLHZKTFEKSVRRTL QETVGT S
ATAGAGGCTTTACAAAACAAATATAATGTATACAAAGTTGAAGGACCTGCCCCGGAGCCC
I EALQNKT YNV YXKVETGEPATPTETF?P
TTGTCTAATTATATGGATGCCCAGTACTATGGAGATATAACGATTGGTACTCCAGGTCAG
LSNYMDAQYYGDITIGTTZPGAQ
AGCTTCAAGGTCATATTTGATACCGGATCGTCCAATCTGTGGGTACCCTCAAAGAAATGC
SFKVIFDTGSSNTLWYVZPSTZ KTZEKC
AAACTGTCAGATATAGCTTGCTTACTTCATAACAAGTATGATTCCAGCAAGTCATCCACC
KLSDIACLLHNEKTYDSS SEKST SS ST
TACAAAGCCAATGGTACAGACTTCGAGATCCGATATGGAACAGGAAGCTTAACTGGATTT
YKANGTDFEIRYGTGT SLTGTF
CTCAGTACAGATACTGTAACTGTTGCTGGGATTGCTGTCAAAGGACAGACATTTGCTGAA
LSTDTVTVAGIATYVEKTG GG QTTFAE
GCCACACAGCAACCAGGCATCACATTCGTTGCTGCCAAGTTTGACGGAATTCTCGGTATG
ATQQPGITFVAAKTFDGILGM
GGATATCAGACGATTTCTGTAGATGGAGTCGTGCCGGTCTTTTATAATATGGTGAAACAG
GYQTISVDGVVPVFYNMYVZE KQ
AATCTGGTACCAGCATCTGTCTTCTCATTCTACTTGAACAGGGATCCCGGTGCTTCTGAT
NLVPASVF EFSTFTYLNT RDTPGASTD
GGAGGGGAGTTAATCCTTGGAGGCAGTGATTCTAAGTATTATAAGGGCAACTTCACTTAT
GGELILGGSDS SKTYTYZ XKGRNFTY
CTCCCTGTAACCAAGCAGGGATACTGGCGGTTCAAGATGGACGGGATAATGATGAATGGG
LPVTKQGTYWPRTFEKMDGIMMN G
AAGGCAAGCAAGTATTGTTCCGGAGGCTGTAAGGCTATCGCTGACACTGGCACTTCACTG
K ASKYCSGGC CEKAIADTGTSTL
CTTGCTGGACCCAAGACTGAAGTTGATGCACTTAATAAACAAATTGGAGCAACACCACTG
L AGPEKTEVDALNI KGO QQIGATTPTL
GCAGCTGGAGAGTATATGGTAGATTGTAGCAGTGTTTCCAAGCTTCCAGTAATATCGTTC
AAGETYMVDCSSVS SKTLTPVISTF
ATGCTCGGAGGACAACAGTTTGATCTGCAAGGAAAAGACTATGTCCTAACTGTAACACAG
MLGGOQOQFDLQGE KDY VLTV VTQ
CAAGGACAAACAATTTGCTTGAGTGGTTTTACAGGTATAGATGTCCCCCCTCCAAATGGA
Q GQTICLSGTFTGIDVYVPPPNG
CCTTTATGGATTCTAGGCGATGTTTTCATTGGAAAATTTTACACGGAATTTGACTTGGGA
PLWILGDV VT FIGKTFYTETFDTLG
AATAACCAAGTTGGTTTTGCTACTGTTAATTCCTCGTAAACTTGACTTTAGGGAAACATA
NNQVGFATV VNS S *
GAATGCATGTGGGCGTGTGTAGTGACCATCTGTAATTTGCAGCAATAATATCTGGGAAAA
ATGATAAGCACCCTTATATCGTAAACTGTGATAATATGCTTATATAATCAAATTAGCTAA
GGTATTTTTTTTTATAAATCAAGGCGGCGAGTAGTGCTTGCTTATCTATGCATTGTGAAT
CACATAACTAAACATGTATATTTCTTTATATATACTGCATTTGTCTGCTGTATTTTGTTA
AATTATGTCTGAGCATTTAAGCCATTTAGAAAATCTTAGTTACTATAAAAATGTTCCGCA
TTTTACCAAGTTTAACATAAAATAATTTTGTGAGAAATATTTGTCATTTATTGTTTGCTA
CTTTGAAAATTAATCATTTGTAGTACTGGAAGGTTATGTATGTATTCTACATTATGAAGA
TCCAACACTCTCTATTGTCACATAGCTACTTAGATGTTGATTGTTTTGTATGATGTTTTC
AAATAGAGTCTTATTTCTTTGCAAAAAAAAAAAAAAAAAAAAAAAAAAA

1 pgCTSD cDNA

D , GenBank HMO89012

Fig 1 cDNA squence and deduced amino acid sequence of pgCTSD

The signal sequence is underlined. The vertical arrow indicates the putative cleavage position of pro-sequence. The shadowed are

aspartyl proteases active sites. The boxed are N-glycosylation sites. The characteristic sequence of non-digestive cathepsin D is

double underdined. GenBank accession No. is HM989012.
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cathepsin D, GenBank : HMB89013) , ( DVPPPNGP)
5'UTR 38 bp, 3'UTR 553 bp, ORF 1176 bp, 2.2 pgCTSD
392 : ( Met;-Alags) pgCTSD pgCTSD
( Leus-Lys,;) ( Tyr,-Sersg,) , (79%) , 75% ,
42. 3 kDa, 8.04 pgCTSD 5% 75% ( 2)
2 ( Valgs-Valss D ,
Ala,,-Gly,) 2 N- ( Asn,, DxPXPxA/GP 12l
Asns;) 1 D NJ : D 2
2 pgCTSD D

Tab. 2 Similarity of amino add sequences of pgCTSD with other cathepsin D

species accession No. /% similarity
Pinctada maxima HM989013 79
Chlamys farreri ACL13150. 1 75
Homarus americanus ACV53024. 1 68
Todarodes pacificus BAD15111. 1 67
Aedes aegypti XP_001657556. 1 66
Apis mellifera XP_392857. 2 65
Apriona germari AAL51056. 1 65
Bombyx mori AAY43135. 1 62
Lates calcarifer ABV59077. 1 59
Danio rerio AAI154316. 1 59
Homo sapiens ABMB4473. 1 59
Gallus gallus NP_990508. 1 59
Sus scrofa AAV90625. 1 59
Paralichthys olivaceus ACN43675. 1 60
; LPS6 h :
, 27T 30.86, ,
( 2) (P<0.1), 2 %
2.3 pgCTSD mRNA 19. 2, (P<0.1), 2 7
pgCTSD mR- 0 25.4, ( 3
NA -a LPS ) 6 h
: , , 270 56. 9, ,
, 2700 1 197.4( 3-a (P<0.1),
3- b, ) PBS 6 h 2 hheT 13.3  42.7,
(P >0.5), (P<0.1), 2 "7 26.4 9.6,
72 160. 8, , ( 3-b, )
(P<0.1), 27
1.9 55.3, , :
(P<0.1), 2 %7 31.6 pgCTSD
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Fig. 2 Phylogenetic relationship of animals based on cathepsin D by using NJ method
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