
vasa

1 vasa

2 6 1997 Yoon
vasa

Brachyolanio rerio  
6 vasa

mRNA 7 Crassostrea 
gigas  8 Daphnia magna  9 Carassius 
gibelio 10 Platynereis dumerilii 11

vasa

Apostichopus japonicus  
Echinodermata

Holothuroidea Aspidochirotida

Strongylocentrotus purpuratus vasa

12

SMART-RACE vasa
cDNA RT-PCR

1

1.1

1.2
DNA DNase rTaq DNA

pMD18-T Hae Taq
M-MLV

RNA RNasin dNTP Promega
SMARTTM RACE cDNA 

Clontech PowerScriptTM Reverse Transcriptase
Advantage 2 Polymerase Mix
6 M13 -47 M13 -48
UNIQ-10

PCR
1.3 RNA cDNA

-

2007 08 31 2007 11 06.
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vasa-like

   266003

vasa DEAD-box ATP RNA

cDNA RACE Apostichopus japonicus vasa

cDNA cDNA 2 167 bp 1 593 bp 530 DEAD-box 

9 DEAD-box VASA RT-PCR

vasa mRNA vasa

2008 15 3 407 413

 vasa cDNA
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RNA 13

RNA M-MLV
RNA cDNA

1.4

vasa cDNA
VF1 VR1

1 cDNA PCR
20 L PCR cDNA 0.5 L
10 buffer 2 L 25 mmol/L MgCl2 1.6 L 2.5 mmol/
L dNTP 1.6 L 2 mol/L VF1 2 L
2 mol/L VR1 2 L RF 10.2 L rTaq 
DNA 0.1 L PCR 94  5 min
94  1 min 56  1 min 72  1 min 35 
72 10 min

pMD18-T DH5

GenBank BLASTx

1.5 3 5 RACE
vasa

cDNA 5 3 RACE VF2
VR2 1 SMARTTM RACE cDNA

cDNA3 5 PCR 94  
5 min 94  30 s 67  30 s 72 3 min 35 

72 10 min 1.4

1
Tab. 1 Sequences of primers

Primer
5  3  Sequence 5  3

VF1 ATGGCCTGTGCTCAGACGGGG

VR1 GCCCATATCTAGCATTCT

VF2 GGGACGGTCTCCAGAGTAGTGCCTTGA

VR2 AGCCTCGTCCAGCACAAGGTACTTCACT

VF3 GGTCAGCCAACCGAAGAAAA

VR3 CGTGAACAGAGGGAAAGAGA

18F1 GCAAATGCTTTCGCTGTCG

18F2 CTCGTAGTCGGATTTCTGG

18F GAAACGGCTACCACATCCAA

18R CGGTATCTGATCGCCTTCG

1.6
NCBI BLAST

BLAST 2
cDNA DNAStar 

Edit Seq ORF
GenBank VASA PL10 P68

30 DEAD-
box VASA PL10 P68

Clustal X 1.83
Mega3.1 Neighbor-

Joining NJ 1000 Bootstrap  

1.7
VASA PDB code 2db3A

Swiss-Model3.5
VASA

Swiss-Pdb Viewer PyMOL0.99
 

1.8 RT-PCR
1.8.1 18S rRNA cDNA 2 

g RNA 6
90 pmol/L cDNA
M-MLV

18S rRNA 
cDNA 18F 18R 1

cDNA PCR 18S rRNA 
cDNA 1.4
1.8.2 RT-PCR

4 1.3
RNA 6 90 pmol/L

cDNA vasa
cDNA RT-PCR VF3 VR3 1
PCR 556 bp 18S 
rRNA 18F1 18F2

vasa mRNA PCR
369 bp PCR 94  5 min

94  30 s 58  30 s 72  30 s 29 72 
5 min

2

2.1 cDNA

2 167 bp  GenBank
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2.2
NCBI Blast x

Aj-vasa S. purpuratus
(C. gigas Botrylloides violaceus

P. dumerilii B. rerio vasa
65% 62%

62% 58% 59%
NJ

Aj-VASA S. 
purpuratus VASA
VASA 2

EU273885 ORF 1 593 bp
530 5 UTR 449 bp

3 UTR 125 bp 29 poly A  
1 DEAD-box 

9 xYxxPTPVQ Q
AQTGSGKT motif I PTREL motif Ia

TPGR motif Ib DEAD motif II SAT motif 

III LVFTE motif IV ASRGLD motif V
HRIGRTGR motif VI GG

ARKF
DEAD-box VASA PL10

14

Aj-vasa

                   1 Aj-vasa cDNA

cDNA 5 -3 5 3  RACE ATG TAA DEAD-box 9

GG ARKF PCR .

Fig. 1 Nucleotide sequence and deduced amino acid sequence of Aj-vasa full-length cDNA from A.japonicus

cDNA is listed from 5 to 3 RACE primers are represented by arrowheads. The suggested start codon ATG and stop codon TAA are indicated in 

bold letters. The nine well-conserved motifs of the DEAD-box protein family are boxed in black ARKF box is underlined DNA fragment ampli ed 

by PCR is shaded.
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2.3
Swiss-Model

Aj-VASA 3

RecA-like RecA-like

N RecA-like DEAD-box

Q xYxxPTPVQ I AQTGSGKT
Ia PTRELA Ib TPGRI II DEAD III SAT

GG doublet 3 IV LVFVE
V RGLD VI HRIGRTGR C
RecA-like DEAD-box

2 DEAD-box

Fig. 2 Phylogenetic analysis of the DEAD-box family proteins

Numbers indicate the con dence levels of each embranohment 

Homo sapiens Mus musculus Gallus gallus Xenopus laevis Danio rerio Platynereis dumerilii Ciona 

savignyi Apostichopus japonicus Strongylocentrotus purpuratus Hydra magnipapillata

Chlamys farreri Crassostrea gigas Fenneropenaeus chinensis Drosophila melanogaster Bombyx 

mori Rana lessonae Tubifex tubifex Molgula occulta Carassius auratus .
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3 Aj-VASA

Q-motif motif I

motif Ia motif Ib motif II motif III motif 

IV motif V motif VI GG doublet .

Fig. 3 Three-dimensional structure models of Aj –VASA 

Every conserved motif is indicated as follows Q-motif green motif 

I red motif Ia blue motif Ib yellow motif II magenta motif III

cyans motif IV light orange motif V light purple motif VI light 

pink GG doublet orange.

2.4 Aj-vasa mRNA RT-
PCR

RT-PCR 4 Aj-vasa 
mRNA

Aj-vasa

4 RT-PCR Aj-vasa mRNA

1 2 3 4 .

Fig. 4 Tissue distribution of Aj-vasa mRNA by RT-PCR

1 ovary 2 testis 3 respiratory tree 4 alimentary tract.

3

SMART RACE Aj-

vasa cDNA

VASA

VASA DEAD-box
PL10 P68

DEAD-box
Aj-vasa cDNA

VASA N
RGG 15 Aj-

VASA N
RNA 16 RGG

Aj-VASA
17 Aj-VASA C

9 5
Glutamate E Aspartate D C

VASA 8

An3 VASA DEAD-
box PL10 N 133

ATP C
18 DEAD-box

C
N

Aj-vasa 3
aataaa

RT-PCR Aj-vasa 
mRNA Aj-
vasa mRNA vasa mRNA
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Cloning and characterization of a vasa-like gene in Apostichopus japonicus and 
its expression in tissues

SUI Juan ZHANG Zhi-feng SHAO Ming-yu HU Jing-jie 
(Laboratory of Marine Genetics and Breeding Ocean University of China Qingdao 266003 China)

Abstract: The vasa gene encodes an ATP-dependent RNA helicase protein member of the DEAD-box family. 
The vasa mRNA is initially found as a component of germ plasm in Drosophila and specifically expressed in 
the germ cell lineage during its germline differentiation. Subsequently vasa gene has been found to be only 
limited in the germ cell lineage in many metazoans except for Hydra and planarian. Up to now vasa gene has 
been extensively used as a specific molecular marker of germ-line cells and played an important role in the 
research of gametogenesis and reproductive regulation. Sea cucumber (Apostichopus japonicus) is one of the most 
commercially important Echinodermata in China. To detect whether vasa gene is specifically expressed in the 
germ cell lineage in sea cucumber is very important for the development of further investigation on the germline 
origin and differentiation in sea cucumber. 

In this study full-length cDNA sequence of Aj-vasa was cloned from testes of sea cucumber A. japonicus
by Rapid Amplification of cDNA End (RACE) methods. The full length of Aj-vasa is 2167 bp containing a 
3  untranslated reagion (UTR) of 449 bp a 5  UTR of 125 bp and an open reading frame (ORF) of 1593 bp
encoding 530 amino acids. The putative amino acid sequence shares all the nine conserved motifs of the DEAD-
box family: xYxxPTPVQ AQTGSGKT PTRELA TPGRI DEAD SAT LVFVE RGLD HRIGRTGR and 
GG repeats. While multiple arginine-glycine-arginine (RGG) repeats existing in the NH2-terminal portion in 
other VASA-related proteins in many insects and chordates which have the function of RNA-binding were not 
found in Aj-VASA implying that its function may be realized by space reactions among different motifs. High 
identity of VASA in amino acid sequence (more than 58 %) was observed between A. japonicus and the other 
organisms including Strongylocentrotus purpuratus through Blast analysis indicating that the cDNA cloned in 
this study belonged to the subfamily of VASA. Phylogenetic tree showed that A. japonicus was closely related to 
S. purpuratus based on amino acid sequences of VASA. Furthermore tissue expression of Aj-vasa was detected 
by semi-quantitative RT-PCR and found it speci cally expressed in the adult gonads of both male and female. 
Therefore it was deduced primarily that the Aj-vasa may be a useful maker for investigating the germline origin 
and differentiation in sea cucumber A. japonicus. Journal of Fishery Sciences of China 2008 15 3 407 413
Key words: Apostichopus japonicus vasa full-length cDNA sequence analysis tissue expression
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