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Cloning and expression analysis of PmMUbS27 gene of black tiger
shrimp ( Penasus nonodon)

WU Song“, TANG Lei"’, FU Mingjun', YANG Lishi’, HUANG Jianhua’', ZHOU Falin’, JANG Shigui’
(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 Fishery and Life Science, Shanghai Ocean Uniwversity, Shanghai 201306, China; 3. College of
Animal Science, South China Agricultural University, Guangzhou 510460, China)

Abstract We screened the ubiquitin/ribosomal S27 fusion protein ( PmUbR27) from hepatopancreas transcriptome data of Penaeus
monodon and cloned the full-length PmUbS27 cDNA sequence by SMART-RACE technology. Besides, we studied the expression of o-
varies of PmUbS27 gene at different developmental stages and in different tissues by real-time quantitative detection. The PmUbS27 cD-
NA was 514 base pairs (bp) long, containing a 3'-UTR of 39 nucleotides and a 465 bp open reading frame ( ORF) encoding a 154 &
mino acid polypeptide. The PmUDbS27 protein contained the conserved Ub domain and ribosome structure. The DNA-cloned gene se-
guence consisted of four exons and three introns. PmUbS27 mRNA was ubiquitously detected in all tested tissues, comparatively high
in the ovary, hepatopancreas and lymph. The expression level of PmUbS27 mRNA wes significantly higher in ovary at Stage and
Stage (P<0.05). Itis showed that PmUbS27 had an important role in oogenesis of P. monodon.
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(
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12
1.2.1 RNA
TRIzol( Life Technology)
RNA RNA, 2 uL
RNA 1. 2%
RNA Nanodrop 2000
( Thermo) OD60 / OD 50
S Mg RNA
SMART™ cDNA kit( TaKaRa )
CDNA, : TaKaRa
Prime ScriptTM Real-time PCR Kit
cDNA : PCR
1.2.2 RACE PmUbS27
S27
: S
; S
3' RACE cDNA . WS27-rF1(
1) UPM

25 pL 16 uL RNase Free dH, O,
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2.5 pL 10 x PCR Buffer, 2 pyL dNTP Mix(2. 5 mnol
L '), 1 uL3cDNA, 0.5 pL UbS27-rFL (10 mnol
L") , 2.5 yL UPM, 0.5 pL ExTag PCR

94 3 min; 94 30 s, 65
30 s, 72 3 min, 5 , 94
30s, 63 30s, 72 3 mn, 5 ;
94 30s, 61 30s, 72 3 min,
25 o 3 mn, 4
50 ,  UbS27-
=2  NUP
( 61 )
5uL 1.5%
, PCR ,
pMD18-T ( TaKaRa ) 16 ,
(DH5a) , 37
1

Tab. 1 Primers used in this study

primer primer sequence
UbS27-F CCATGCAGATCTTCGTTA
UbS27-R CATCAACTTTATTCTGGCT
UbS27-rFL CGTGAGTGTCCCAGTGACGAGTG
UbS27-rR2 TGGAAGATGCCACTTGACTTTTGICT
UbS27-qF GTGAGTGTCCCAGTGACGAGTG
UbS27-gR AAAGACAAAAGTCAAGTGGCATC
B-actin-gF GCCCTTGCTCCTTCCACTATC
B-actin-gR CCGGACTCTTCGTACTCATCCT

1.2.3 PmUbX27 cDNA DNA
cDNA DNA : UbS27-F Ub27-R
( 1 , 25 pL PCR
: 18.2 pyL, 10 x Ex buffer

2.5puL, dNTP 2 pL, 0.5 uL, cDNA 1

uL, ExTagq0.3 pL PCR 94
3 min; 94 1 min, 55 30s 72
1 min, 35 0 10 min; 4
PCR :
1.2.4 NCBI

VecScreen ( http:  www. ncbi. nim nih. gov/
VecScreen/VecScreen. html)  Blast( http:  blast
ncbi. nim nih. gov/Blast cgi) ORF Finder ( http:

www. ncbi. nlm nih. gov/ projects/gorf/orfig. cgi)
: DNAMan
: EXPASY ( http:  web. expasy. org /
compute_ pi/) :
NCBI BLAST
( http:  www. ncbi. nlm nih. gov/
BLAST/), Expasy ( htp:
prosite. expasy. org/) :
NetPhos 2. 0 sener :
SMART
: PSIPRED Protein Structure Prediction Senver
( http:  bioinf. cs. ucl. ac. uk/psipred/)
: SWISS-MODEL ( http:

swissmodel. expasy. org/)

NCBI Protein Blast
UBS27 : Clustal X
, MEGA 5.0 ,
Neighbour-Joining
1.2.4 PmUWb27
cDNA
: 95 bp PCR :
EFla : 3
2 20 pL,
10 yL 2 x SYBR Premix Ex Tagq, 0.5 pL UbS27-gF,
0.5 pyL UbS27-gr, 2 pL cDNA , 16.7 pL
RNase Free dH.O 95 30 s;
95 5s, 60 20 s, 40 ; 65
15s; 40 5 mn +
(X+SD) | SPSS 18. 0
( One-Way ANOVA) , P <0.05
2
2.1 PmUbS27
PmUbS27 cDNA 514 bp
( GenBank: KR106186) , 465 bp,
154 : (1 72 aa)
(101 147 aa) 2 , 5
10 bp, 3 39 bp, 27 bp  poly( A
10 bp 9.78,
41.042 kD( 1) 5
(Thr, Sers; Tyrs Thre  Serx), 1 4
C2-C2 :
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1 GACTGCCACCatgcagatcttcgttaaaacattaacggggaagaccatcacccttgaggt 60
1 M Q I F Vv KTLTGZ KT T TUL E V 17
61 cgagccttcagatactatcgaaaatgtgaaggcaaagatccaggataaggagggaattce 120
I8 E P S D T I ENVKAI KT QDI KEG T P 37
121 cccagaccaacagcgtcttatctttgetggcaagcaactagaagatggtegtactetgte 180
38 P D Q QR L T FAGKQLEDGRTL § 57
181 tgactacaacatccagaaagaatcgactcttcacttggtactgegecttegtggtggtge 240
8 DY NT Q KE S TLHULVLRTLIRGGC A 77
241 caagaagcgcaagaagaagaattacactacccccaagaagattaagcacaagcataagaa 300
7 K K R K K KNYTTU?PIKIKTI KUHZ KHHZK K 97
301 ggttaagcttgctgtgetgaagtactataaggtggatgataatggcaagatcaccegeca 360
98 vV K L AV L KY Y KV DDNG KT TR Q 117
361 gcgecgtgagtgtcccagtgacgagtgeggtgctggtgtattcatggecaacatgtttga 420
118 R R E 9P § D E ©G A G V F M A N M F D 137
421 tcgtcagtactgtggaagatgccacttgacttttgtctttaataagccagGTTG 480
138 R Q Y ©G R OQH L T F VF N K P E * 154
481 ATGGTAGAAAAAAAAAAAAAAAAAAAAAAAAAAA 514

1 PmUbS27 cDNA
cDNA
C2-2
AATAAA , Poly( A)
Fig. 1 Nucleotide and deduced amino acid sequences of PmUbS27
Numbers on both sides are the lengths of cDNA. Ubiquitin domains are underlined and ribosomal S27 domains are
double-underined. Glycylglycine is wavy lined. Phosphorylation sites are in bold font. Black circles represent C2-C2 zinc finger
constituted by cysteine residue. Black box indicates AATAAA polyadenylation signal sequence. Poly ( A) signal sequence is in shadow.

2 1~113bp 212~298bp  759~891bp 1252~1401 bp

( Gly74-Gly75) WS27-F/R ,
DNA PMUbS27 1 401 bp,
3 4 ( 2 114

211 bp 299 760 bp 892 1 251 bp 3

GT-AG
AT-AT 2 PmUb27

114~211bp  299~748 bp 892~1251bp

2.2 PmuUbS27

Fig. 2 Gene structure of PmUbS27

PmUbS27 1 Black squares is exon. The line is intron. The data at the top is
PmUbS27 o - length of exon. The data at the bottom is length of intron.
B- ( 3
5 B- 1 a- ; S27 5
: S27 4 - 1 B- 1 a- ( 4
a- SWISS 23
MODEL PmMUbS27 MEGE 5. 0 : PMUBS27  NCBI
2 a- 4 ( 5),
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cont : JARRRERNRsRERnsnilnnoniinnsiiinsiit

Fred:

Fred: CCCCCCCCCEEECCCCCCEECCCCCEEEEEECCT
Af: CREDECGAGVEMANMEDROYCCRCHLTFVENEFE

prediction of PmUbnS27

( Ixodes scapularis, AAY66925)

130 140 150 91.56% ; ( Homo sapiens, NP_002945)
3 PMULb7 ( Picoides pubescens, KFV68543)
Fig. 3 Protein secondary structure prediction of PmUbS27 ( Mus musculus, NP_077239) ( Danio rerio,
NP _9S6796) ( Demacentor \anabilis,
aa , 4 ACF35544) 90.91%
2.4
’ 2-C2 4 MEGAS. 0 UbS27
UbS27 ( 5), 6
( Procambarus
clarkii, AEB54653) , 99. 35% ; , ;
( ADF45325) , 98.05% ; :
( Branchiotoma belcheri  tsingtauense, 2.5 PmUbS27
AAL55470) 93.51% ; (Cass 2.5.1 PmMUbS27
sostrea gigas, AFI80900) 92.86% ; PCR

BET %R Penaeus monodon 1 IQIFVKTLTGKTITLEVEPSDT IENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQK ESTLHLVLRLRGGAKKR

4Jiééﬁ§§§§ Eeiocheir sinensis () [ FVKTLTGKTITLEVEPSDTIENVKAK IQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQK ESTLHLVLRLRGGAKK

?{Dﬁﬁﬁ%&ﬁF Procambarus clarkii Q) I FVKTLTGKT ITLEVEPSDTIENVKAKIQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQK ESTLHLVLRLRGGAKKR)

Bt Branchiostoma belcheritsingtauense JEVQ [ FVKTLTGKTITLE /| ¢ {

KA4LW5  Crassotrea gigas SO T FVKTLTGKTITLE

N2& Homo sapiens 1

ALY  Picoides pubescens 1

gt Ixodes sca pularis 1 K [QDKEGI PPDQQRLIFAGKQLEDGRTLSDYNIQK ESTLHLVLRLRG

%{Ei Mus musculus 1 (AKTQDKEGIPPDQQRLIFAGKQLEDGRTLSDYNIQK ESTLHLVLRLRG

o4 Danio rerio 1 (

AR HE  Derma centor variabilis 1

Clustal consensus 1

PEXTER  Penaeus monodon 81

WAL, Eeiocheir sinensis 81

TWIKIREENS  Procambarus clarkii 81

X E Al Branchiostoma belcheri tsingtauense 81

KA4LUWE  Crassotrea gigas 81

AZ Homo sapiens 81 HK%

KA Picoides pubescens 81 TTPKKNKHKIEK

JHRAEWR  Ixodes sca pularis 81 TTPKKNKHK (K

FW Mus musculus 81 TTPKKNKHK[RKKV

Pt Danio rerio 81 'l"'l'Pl\'KNI'\'Hl\'b\

BRI Derma centor variabilis 81

Clustal consensus 81 sweksk, sekskekok stoksk s skekokokekok ko sfekokek ketokek sk sfekskekok 1 oskekekek skek, stokek kekok sk skek s 1skekek 142
5 PmUbS27 UbS27

Fig5 Amino acid sequence comparison of UbS27 between P. monodon and other species
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67 Homo sapiens N3
48 L Mus musculus R
97 Picoides pubescens 157 NIEA
67 Danio rerio 3
Crassostrea gigas FK4tW5
Branchiostoma belcheri tsingtauense SCE
39
97 Ixodes scapularis J§ 5 ifi 14
Dermacentor variabilis 75 55515
Eriocheir sinensis TG FEfE
99
66 Penaeus monodon B3 XFHF
Procambarus clarkii 53 BRI
1
6 PmMUbLS27 UbS27
PmMUbS27
Fig. 6 Phylogeretic tree of PmUbS27 amino acid sequences between P. monodon and other species
The black box is P. monodon.
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' PmUbS27 Fig. 7 Expression of PmUbS27 in various tissues
1, Different letters indicate significantly different expression
PmUbS27 ( 8) (P <0.05). The same case in the Figure 8.
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