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(Scylla paramamosain)PP2A
B *
( 361005)
RT-PCR RACE R PP2A B(PP2A-B) c¢DNA ,
2040bp, (ORF)  1332bp, 443 ,
, PP2A-B PCR ,
PP2A-B ,
, PP2A-B I ) , , PP2A-B
PP2A ,
PP2A-B, , , PCR,
S917.4
PP2A-B
PP2A-B ,
(Wera et al, 1995) #(Daphnia pulex) (Libinia emar-
, ginata) PP2A-B ,
2A (protein phosphatase 2A, PP2A) PP2A-B
, (Scylla paramamosain)
, DNA 4 ,
(Virshup, 2000; Hub- ( , 2007),
bard et al, 1993) PP2A A B C R
A C PP2A-B ,
, B PP2A ,
, (Mumby et al,
1993) 26 B B B’
B" B" , PP2A-B B
(Millward et al, 1999) B 1
PP2A, / 1.1
PP2A 111
B (Tehrani et al, ’ 5
1996; Zolnierowicz et al, 1994) s 6.2—8.8cm, 150—420g, 1d
* , 40406030 , 41076081 , E-mail: liuxmu@126.com

5 s

:2012-06-15, :2012-08-18
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3'RACE Primer
5'RACE Primer
PF
PR
B-actinF
B-actinR

TRIzol® Reagent Total RNA PP2A-B RACE ( D,
Isolation Reagent (Invitrogen ); RevertAid™ First Clontech SMART™ RACE ¢cDNA Application
Strand c¢cDNA Synthesis Kit (Fermentas ); Kit, RNA
SMART™ RACE c¢DNA Application Kit (Clontech ¢cDNA 3 5 ,
DNase I RNase LA Taq® dNTPs pMDI9-T cDNA3’ 5 ,
DNA Marker (Takara ); E.ZN.A
1.2.4 PP2A-B cDNA ORF
Finder (http://www.ncbi.nlm.nih. gov/gorf/gorf.html)
GenBank
, Protparam (http://www.expasy.org/tools/protparam.
PP2A-B html) ; SignalP 3.0 server
PP2A-B (http://www.cbs.dtu.dk/services/SignalP)
PP2A-B , RACE ; Protscal (http://www.expasy.ch/ tools/protscale.
cDNA html) ; Clustal MEGA
cDNA , ,
(neighbor-joining, N-J)
cDNA 1.2.5 PP2A-B Trizol
, Invitrogen Trizol (Invitrogen) (
RNA )
RNA lug RNA, (1991),
Fermentas RevertAid™ First Strand
cDNA Synthesis Kit , cDNA , 5 PrimeScript™ 1st Strand cDNA Synthesis
Kit (Takara) cDNA
1.2.3 PP2A-B cDNA qRT-PCR 20pul: 2xSYBR® Premix
cDNA , PP2A-B Ex Tag™ 10pul, cDNA 2ul, 0.8ul
pMD19-T(TaKaRa) (10pmol/L), 6.4pl 3 ,
DH5a S AMP B-actin ) cDNA s
14h, , B-actin F B-actin R( 1) 95C
,37C , PCR 30s; 94C 10s, 55°C 30s,72°C 40s,
BLAST 42 (Melting curve) ,
x1 s519F%
Tab.1 Primer sequences
(5'-3")
PPF CWGCWCABTTYYTAYTBTC
PPR CNGCHGTKATNACYTCBGT
PP3F CTTGTCTGCTGATGACCTTCG
PP5R CGTAAAGCAGTAAGTGAAGTTGGGT

TACCGTCGTTCCACTAGTGATTT
CATGGCTACATGCTGACAGCCTA
ATAGATGGATGTTTGGGCAGTG
TGGGTGAGGTCATACAGAAGGAA
GAGCGAGAAATCGTTCGTGAC
GGAAGGAAGGCTGGAAGAGAG




934 43
PCR AGCCACAGCAGGACGGTGCCGCCATACTGGTGTTATTGTGGACTGTATCGTTATATCCCATGCCATC 67
CGTGCCGTTTCTAGATGTTGAACGCTAAATACATGACATCGTACCACCTTAAATATCCAAACAGTGATTATCAGGGACGAGACTGTTGGG 157
ATGGCCGGCAATGGAGACATCCAATGGTGCTTCTCTCAAGTCAAAGGCACGCTCGACGATGACGTTAGTGAAGCTGACATCATCTCATGT 247
2 | M AGNGDTIQWCFSQVKGTLDDDVSEADTITISEC
21 PP2A-B cDNA GTGGAGTTCAACCATGATGGGGACTTGCTGGCCACAGGGGACAAGGGCGGCOGGGTGGTCATCTTCCAGCGGGACCCCTCATCGAAAAAC 337
31 VEFNHDGDLLATGDI K GGRVY IFQRDTPSS KN
TGCCACCCTCGCCGGGGCGAGTACAATGTCTACAGCACCTTCCAGAGTCATGAGCCTGAGTTTGACTACCTTAAATCTTTAGAAATTGAA 427
PPF  PPR, 61 CHPRRGEYNVYSTFQSHETPETFDYLEKSTLETITE
c¢cDNA GAAAAAATCAATAAAATAAGATGGCTCAAGAGGAAAAACCCTGCACACTTCTTACTCTCTACTAATGATAAAACCATAAAGCTATGGAAA 517
91 EK I NKTIRWLEKTREKNPAHTFLLSTNDTIKTTIEKTLWEK
cDNA , GTGTCAGAACGAGACAAACGAGCAGAAGGCTACAACCTGCGTGATGAGTCCGGCCAGATCAGGGACCCAACTTCACTTACTGCTTTACGG 607
GenBank 20 VSERDIEKTRAEGYNLTRDESGQIRDPTSILTALTR
, GTACCTGTATTAAAACCAATGGAATTGATGGTTGAAGCTTCCOCTAGGAGAATTTTTGCAAATGCACACACGTATCACATCAACTCTATC 697
PP2A-B 50 VP VLKPMELMVYEASPRRTITFANAHTYHTINS.I
TCAATCAACTCAGACCAGGAGACTTACTTGTCTGCTGATGACCTTCG TATTAACCTGTGGCACATGGAGGTCACTGATCAGTCCTTTAAT — 787
> 880 S T NSDQETYLSADDLRTINLWYHMEVTDOQSTFN
PP2A-B ATAGTAGACATCAAGCCCACTAACATGGAGGAGCTGACGGAGGTGATCACGGCAGCAGAGTTTCACCCACACGACTGCAACGTGTTCGTG 877
RACE 1 1 vp I KPTNMEELTEVITAAETFHPHDGCNVTFEVY
’ ’
53 TACTCTAGCAGTAAAGGAACCATAAGGCTTTGTGACATGCGACAAGCAGCCCTCTGTGATAGTCATTCTAAGTTGTTTGAGGAGCCCGAG 967
!
> 5 241 Y S S SKGTITRLOCDMRGQAALTCDSHSEKTLTFTETETPE
’
3 > GATCCCACCAATCGGAGTTTCTTCAGTGAAATCATCTCCTCCATAAGTGATGTCAAATTTTCAAACAGTGGTCGCTACATGATATCAAGA 1057
cDNA 20 D P T NRSFFSEITITISSITSDVKFSNSGRYMTISTR
Blast GACTATCTCTCAGTTAAAGTGTGGGACTTGCACATGGAAACTAAACCAATTGAGACTTACCCGGTGCATGAATACCTGCGCCCCAAACTG 1147
300 DY LSV KVWDLHMETEKPTIETYPVHETYTLTZRTPEKIL
PP2A- B T L A T T T8 3 T AT A 05 AT TR (T AT T A A g 1o
[GCTCATTGTATGAGAATGATTGTATTTTTGACAAGT TTGAATGCTGCTGGAGTGGCAATGACTCAGCAATTATGACTGGCTCATACAAC 1237
’ 31 CSLYENDCTIFDE KT FETCCWSGNDSATIMTGS YN
PP2A-
AACTTCTTCCGAATGTTTGATAGGACTTCAAAACGTGATGT TACATTAGAGGCTTCAAGGGAAACTGCCAAGCCCAGATATTTACTTAAA 1327
B c¢cDNA
31 NF FRMFDRTSKRDVTLEASRETAKTPRYLLK
2040bp,
CCTAGAAAGGTCTGCACAGCTGGTAAAAGAAAGAAAGATGAAATCAGTGTAGACTGCCTTGATTTCAATAAGAAGATCCTTCACACGGCC 1417
1332bp, 443
391 PR KV CTAGEKT REKTE KDETSVDCLDFNEKTEKTITLHTA
, TGGCACCCACATGAAAATATTATAGCTGTTGCTGCCACTAACAATCTTTACATATTCCAAGATAAATTTTAGCAGTCCTCCTCTGACGAC 1507
157bp 5'UTR
420 W H P HENTTIAVAATNNLYTFQDEKF *
551bp 3'UTR,
3UTR TAGAGCTTAGGCCCTGCCATAGATGGATGTTTGGGCAGTGATGCCGGGTGTGTGGAGGGAAGGTCCTTAGTGGCCAGTGTTCCTTCTGTA 1597
TGACCTCACCCAAGTGTTGACATCCACTGCTGGAAGCCATCAACTCATGCTGGCCACTCTTGGCATCCATTTATCAAGGTGTGGCTCTTG 1687
AATAAA
TCTTGGGTTGCTTCCAAGACAATGGTGGTCOCAAATGTGTGAACGAGTGGCAACCAAAAAGCC AAGGGCAGTAGTGCTGGAGTCCCCCAA 1777
polyA (1)
51255.8Da, pl TGAATGTCCAGTGGCTGAGGCTTGGATTACTTGTGATTCTTGAAAATCCGTGGGTGTCCCACCCTTGTGATCATTTATCTGTGTTTCACC 1867
596 CTCAGATCATCTGTTGAGAAGTGCAAACATTAGTTGCCTTCTCAAGGCTATTAAAAAGATATATGAGTTATGGCTGACTAGGTGAATCCA 1957
. s
(instability GTTATGAATGATTAGGAGTTTGCCATGTTATTATCAATAGATTAGTGGCTTGAAATAAAAAAT ATTGACTGCAAAAAAAAAAA 2040
index) 40.32, 40,
Sin- 1 PP2A-B ¢cDNA
Fig.1 The cDNA and deduced amino acid sequence of PP2A-B from S. paramamosain
gnlaP 3.0 ) RACE Cx )
PP2A-B 3'UTR
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100 Bombus terrestris (Libinia emarginata) (Bombus
100 i i . .
100 Apis mellifera terrestris) (Drosophila
flori .
Camponotus floridanus melanogaster) (Danio re-
94 —— Nasonia vitripennis .
— P rio) 95%  90%
Aedes aegypti
97 —| 85% 84% 2 ClastalX
100 Drosophila melanogaster
Daphnia pulex
99 34 r Scylla paramamosain

98 | Libinia emarginata

R Mega
(neighbor-joining, N-J)

Danio rerio
100 Homo sapiens
37|_7|: Gallus gallus 2.3 PP2A-B
58 Mus musculus 2.3.1 PP2A-B
Caenorhabditis elegans PP2A-B
Schistosoma mansoni  ¢cDNA PF PR,
0.05 qRT-PCR PP2A-B
2 N-J
Fig.2 Phylogram based on Neighbor-joining method , PP2A- B
Bombus terrestris: (XP_003401091); Apis mellifera: (XP_394082); Camponotus 9 (
floridanus: (EFN72063); Nasonia vitripennis:
(XP_003426482); Aedes aegypti: (XP_001657334); Drosophila melanogaster:
(AAA99871); Daphnia pulex: & (EFX77026); Libinia emarginata: ) ’
(GQ887353); Scylla paramamosain: (JQ867383); Danio rerio: >
(NP_998045); Homo sapiens:  (EAW63580); Gallus gallus: ~ (AAN85209); Mus mus- ( 3
culus:  (NP_080667); Caenorhabditis elegans: (AF174643); Schistosoma 2.3.2 PP2A-B
mansoni: (XM _002580312)
1201 PP2A-B R
100
80
RNA gRT-PCR , PP2A-B
0
K60
o ( )
40 ’
(4
20 |
3
ol R L
ANes Jﬂ%ﬁﬂizl UNE [[I]ME ling I H:FH%E? &R RACE
3 PP2A-B PP2A-B cDNA ,
Fig.3 Expression of PP2A-B mRNA in adult tissues of S. paramamosain
2040bp (GenBank
NCBI  BlastP R PP2A-B JQ867383), 1332bp  OREF, 443
, WD40 , , PP2A-B
PP2A-B ,
2.2 PP2A-B PP2A-B
PP2A-B cDNA s 7 WD40 ,
ClustalX WD40
S : PP2A- B (Eva et al, 1994) R WD40
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Fig.4 Expression of PP2A-B mRNA at different ovarian de-
velopment stages of S. paramamosain
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PP2A A , B
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(Moreno et al, 2000) ,
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B'/PR61 HEAT-like B"

EF-HAND ( ,2009; Li et al, 2002)

PP2A

(Janssens et al, 2008)

, PP2A
(Xenopus laevis) (Carassius auratus)
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(Alvarado-Kristensson et al, 2005); G2
M G2 (Clarke et al,
1993); , PP2A
(Janssens et al, 2001;
Reinhart et al, 1991) R ,
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, B
(Zhao et al, 2010)
qRT-PCR
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CLONING AND EXPRESSION ANALYSIS OF THE REGULATORY SUBUNIT B GENE
OF PP2A IN THE MUD CRAB SCYLLA PARAMAMOSAIN

LIU Xue-Liang, JIN Zhu-Xing, HUANG Hui-Yang, YE Hai-Hui, LI Shao-Jing
(College of Ocean and Earth Sciences, Xiamen University, Xiamen, 361005)

Abstract In this paper, the regulatory subunit B gene of PP2A (PP2A-B) was isolated from the mud crab, Scylla pa-
ramamosain using RT-PCR and RACE methods. The obtained full-length cDNA of PP2A-B was 2040bp with an open
reading frame of 1332bp encoding a putative peptide of 443 amino acid. By alignment, the amino acid sequence of S. pa-
ramamosain PP2A-B showed high homology with those of some other animals. It suggested PP2A-B was highly conserva-
tive. Real-time PCR showed that the PP2A-B gene was expressed in various tissues, and highly expressed in brain, ovary
and gill. The PP2A-B mRNA expression during ovarian development indicated that the expression of PP2A-B was obvi-
ously high at undeveloped stage and decreased gradually from stage I (undeveloped stage) to stage V (ripe stage). We hy-
pothesized that PP2A-B may exist in the form of PP2A holoenzyme in ovary and play a suppressive role on the ovarian
development of the mud crab.

Key words PP2A-B, Scylla paramamosain,

Gene cloning, Real-time RT-PCR, Ovarian development



