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[13] , cyclin Y Eip63E(
Ecdysone-induced protein63E) , LRP6
, Wg/Wnt ,
G2 /M (check
point)
,  Qiu M PCR
(Penaeus monodon)cyclin B ,
. Qiu 09
(Marsupenaeus japonicus)
5 cyclin B ,
. Fang U6
cyclin B ,
: Visudtiphole ')
cyclin B cyclin A ,
, cyclin A
. [18]
cyclin E ,
(Metapenaeus ensis)[lg] (Scylla pa-

. \[20]
ramamosain)

s cyclinY cDNA

; mRNA

1.1

100~200 g)

>

, 4%

1.2 RNA

3, 30 mg
Trizol (Invitrogen)
RNA , 1.5%

, Nano Drop 2000/2000¢ (Thermo)
1.3 SMART-RACE Pm-cyclinY cDNA
1.3.1 RNA ,

SMART™ RACE
cDNA cDNA [-actin
, 1.2%
, ,—80C ,
1.3.2 Pm-cyclin Y
cyclin Y ,
Primer5.0 F(5'-TGGGCAA
CAAACAC-3") R(5-GCTATTCTGTCATGATCT
TG-3") cDNA , ,
Blast , ORF
SMART™ RACE UPM  NUP
, cDNA (Rapid
Amplification of c¢DNA Ends, RACE)
Pm-cyclinY c¢DNA 5" 3’

(semi-nested)PCR , GSP1(3’'GSP1: 5'-
ATCAATGTGCCGTCCTCTGTGTATG-3"  5'GSPI:
5'-TCAGGACCCCAGTCTTCACCCAACA-3")

Adaptor primer( UPM) PCR
, PCR 100 1 uL
, GSP2(3’'GSP2: 5'-GCAG

AACAGTTATGCCGTAATGGTC-3" 5'GSP2: 5'-

TGTGTTTATCCTGGGGGAAGGTCGG-3')  NUP

PCR PCR : 10xBuffer

2.5 pL, 10 mmol/L dNTP 0.5 pL, UPM

25ulL, 1000 U Ex Tag 0.5 pL, 1 uL cDNA ,

25.0 uL

94°C 4 min; 94°C, 30, 68°C, 30 s, 72°C, 2 min,

30 ;72°C 10 min PCR
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1.2% )
(OMEGA) ,
pMD19-T (TaKaRa) ,
(Escherichia coli)DH5a , PCR
*1
Tab. 1

1.4
Pm-cyclin Y
, 1

534 Pm-cyclin Y 2R FIIFFAMENEEFHZ

Bioinformatics methods about Pm-cyclin Y gene sequences

bioinformatics analysis

/ software tool/method

sequence homology analysis
similarity metric
multiple alignment
amino acid sequence
protein structure domain analysis
glycosylation site prediction
phosphorylation site prediction
secondary structure prediction

construct phylogenetic tree by Neighbor-Joining

NCBI Blast(http: /www.ncbi.nlm.nih.gov/)

BioEdit; MatGAT

Clustalx1.81; BioEdit

Scan Prosite(EXPASy Molecular Biology Server)
SMART4.0, ScanProsite

NetNGlyc2.0(http: /www.cbs.dtu.dk/services/NetNGlyc/ )
NetPhos 2.0(http: //www.cbs.dtu.dk/services/NetPhos/ )
PHYRE2; Predictprotein(https: //www.predictprotein.org)
Clustalx1.83, MEGA6.0

1.5 Real-time PCR Pm-cyclinY mRNA

9 ( 150 g)
10 , Trizol
RNA,
, -807C )
[21] (I:
, 1I: , 1II:
, IV: , V. ),
RNA, ,—80°C
3 RNA
) 3 s
3 1 pg
RNA R Prime
Script RT reagent Kit With gDNA Eraser(Perfect
Real Time, TaKaRa) ,
cDNA [S-actin , , 8
, -80°7C,

Cy-F(5'-CCCCTAAGTAAAGAACGA-3")
Cy-R(5'-CAGAATAGCCACTGAACG-3"),
EF-la EF-F(5'-ATGGTTGTCAAC
TTTGCCCC-3") EF-R(5'-TTGACCTCCTTG
ATCACACC-3") Platinum SYBR Green qPCR
Super Mix-UDG(Invitrogen)Kit ,
PCR ,

: 2xPlatinum SYBR Green qPCR Super-

Mix-UDG 10 pL, 0.5 uL, cDNA 2.0 uL,
20 pL
; 3 ,
I 2 (1)
(957, 30 s), (2)PCR (95°C, 55, 60°C, 20 s, 40
), (3) (65°C, 15 s), (4) 40
e ’
SPSS10.0 , AACt
(ANOVA)
1.6 Pm-cyclin Y
1.6.1
( 150 g) , Trizol
RNA,
, RNA -80°C
PrimeScript IT 1 Strand
c¢DNA Synthesis Kit (TaKaRa) cDNA ,
Pm-cyclin Y ,
, F Xhol
(5'-CTCGAGTGACAGAATAGCCACTGAACGT-3'),
R EcoR 1

(5'-GAATTCATGGGCAACAAACACAGC-3'); PCR
: 10xPCR Buffer for KOD-Plus 5 pL,
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dNTP 5 pL, MgSO42 pL, F
R 1.5uL, KOD-Plus 1 pL, c¢cDNA 1 uL,
50 uL; PCR 94°C
2 min; 94°C, 40 s, 68°C, 40 s, 72°C, 1.5 min, 35
; 68°C 8 min PCR 1.2%
PCR ,
PMD-19T , DH5a,
Xho 1
EcoR 1 pET21a
Pm-cyclin Y
pET21a
1.6.2
DH5aq, s
BL21, 5 mL
(Amp) LB 37°C
10 h , ,
1 100
: (16°C 24°C 28°C 33T
37C) (10h 2h 3h 4h 5h) IPTG
(0.2 mmol/. 0.4 mmol/LL. 0.6 mmol/LL 0.8
mmol/L. 1.0 mmol/L) , SDS-PAGE
, Pm-cyclin Y
200 mL, ,
, His HRP Western-blot
His
Pm-cyclin Y ,
342 , 37.6 kD,
Xhol  EcoR1, pET21a
, F Xho 1
, 0.6 kD, ,
38.2 kD Western His R
His-HRP
SDS-PAGE Western
38 kD
1.6.3

) I/II/IIT
30 min,
) 4C 2
0.22 pm ,
8 mL Binding Buffer
5 mL Binding Buffer 2,
5 mL Elution Buffer

BCA ,
0.632 mg/mL, (
0.5 mg/mL, )

2

2.1 Pm-cyclinY
cyclin 'Y
, Blast
& (Daphnia pulex) Y
( 67%), OREF,
, 5'RACE 3'RACE
Pm-cyclin Y

, Pm-cyclin Y

b b

(GenBank no.: KM362907) Pm-cyclin
108 bp  S'UTR 439 bp
1029 bp ORF , 1576 bp
Pm-cyclin' Y 342
, Pm-cyclin Y
Y
SMART ,
(172~257 aa)(
2) (http: //web.expasy.org/compute
pi/), Pm-cyclin Y 38.7 kD,
6.64  SignalP 3.0 ,

Y cDNA
3'UTR
(D

, BlastX

[22]; Blast

Pm-cyclinY 1 cyclin

Pm-cyclinY ; NetNGlycl.0
Server , Pm-cyclin Y
(N-Glycosylation); NetPhos2.0
Pm-cyclin Y 24 ,
17  Ser ,2  Thr 5  Tyr
PHYRE?2 Pm-cyclin Y
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: Pm-cyclin Y

Pm-cyclinY

b 54%; 1 B 2 b
1%; 47%( 3) Blastp cyclinY ()
cyclin Y YU ORE FUTR
. . — & = Poly A
Clustalx1.83 BioEdit Pm-cyclin Y ey . —— 280D
( 4), , Pm—cyclin Y 108bp 1029bp 439bp
N 0 0
i > ;2 /o 67% 1 Pm-cyclinY cDNA
MAGA®6.0 23 > Fig. 1 The full-length of cell Pm-cyclin Y cDNA
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Fig.2 The CYCLIN domain structure of Pm-cyclin Y
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Fig.3 Predicted secondary structures of cell Pm-cyclin Y
Random coil accounts for 54%. Alpha helix accounts for 47%, Beta strand accounts for 1%.
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Fig.4 Multiple alignment of Penaeus monodon’s cell cyclin Y amino acid sequence with other species’ cell cyclin Y amino acid sequence
Homology and similar sites were shown with sparks (*) and dots (:), respectively. The figures on the right side refer to the number of bases.
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Fig. 5 NIJ phylogenetic tree based on cell cyclin Y amino acid sequence using MEGAG6.0 software
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6 Pm-cyclinY mRNA

(P<0.05).
Fig. 6 Pmcyclin Y mRNA expression pattern in different tissues of Penaeus monodon
Different letters denote significant difference between different tissues (P<0.05).
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Pm-cyclin Y mRNA relative expression level in five ovarian developmental stages of Penaeus monodon

Different letters denote significant difference between different developmental stages (P<0.05).

23 ) >
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SDS-PAGE , Pm-cyclin Y
IPTG 0.8 mmol/L  ,33C 4h cDNA, 1029 bp (ORF),
8 , 342 , 37.6 kD,
Pm-cyclin 'Y , pRSET Xho 1 EcoR 1,
pGEX pET28a pET2la pET32a 5 pET21a , F
cyclin Y R pET21a- Xho 1 R 0.6 kD, R
cyclinY IPTG 99 , 38.2 kD
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Fig. 8 Recombinated Pm-cyclin Y protein expression and purification
A. From left to right in turn are protein not induction, induction, inclusions, after washing by the lotion I/II/I1I, before loading and
after purification. B. The Western positive result. Arrows in figure show objective straps.
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Molecular cloning and expression analysis of the cyclin Y gene from
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Abstract: Cyclin Y is a newly discovered cell cycle-related protein that plays an important role during embryonic de-
velopment, cell cycle progression and development, and disease. Current research on cyclin Y is very active but no data
have been reported on cyclin Y in crustaceans. Gonads of the black tiger shrimp, Penaeus monodon, mature if the eye
stalk is removed. Thus, the full-length cyclin Y ¢cDNA sequence from P. monodon (denoted as Pm-cyclin Y) was ob-
tained using the rapid amplification of complementary DNA ends method to better understand the potential function of
cyclin Y in the regulation of shrimp reproduction. The full-length cDNA sequence was 1578 bp and contained 108 bp
5" untranslated region (UTR) and a 439 bp 3'UTR. The open reading frame was 1029 bp and coded 342 amino acids
(aa). A bioinformatics analysis showed that the amino acid coding sequence had a conserved cyclin box and the ho-
mologous protein box structure domain was 172-257 aa. The predicted molecular weight was about 38.7 kD, and the
theoretical isoelectric point was 6.64. A real-time quantitative polymerase chain reaction analysis detected significantly
higher Pm-cyclin Y mRNA expression in the ovary than that in other tissues. Pm-cyclin Y mRNA was expressed in the
ovary at five different developmental stages, and the expression level was highest during phase III. The study abtained
recombinant expression Pm-cyclin Y in prokaryotes and offered theoretical basis for further research on Pm-cyclin pro-
tein function. These results provide a basis for further functional studies of Pm-cyclin Y.
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