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2 vasa-like BEETER EFEA R TR RIEDH

WG, K&, B I, A

Crp R R W AR L 22 SRR TR SRR 3, (1FR & 266003)

FEE: vasa F:F 47 1E DEAD-box ZKIERL i ' —H ATP R 3511 RNA ff el , 76 £ 78 & A (b i fE h R #8 EEIEH
AFSUR A [FE 52 R cDNA R PRI H A (RACE) . W2 (Apostichopus japonicus) 58 %18 3 vasa 14
£ cDNA 751, % cDNA JT 5|4+ 2 167 bp. FF AL EHE 1 593 bp, 46 530 AN EIEER . A5 DEAD-box FIKE A K4
B9 AMRATER. G EPRHL X R LR, B 2 HB T DEAD-box ZK T VASA W Ak . FIfl 2 528 RT-PCR
Rl vasa mRNA & — VP FIE RIS MR P3R5, B, B2 vasa FEFHEA T HAE ZRER ST, [ FREAKR

B#.2008,15(3) : 407-413]

HL4IF: 5 vasa: £F cDNA; [FHI4 87 AR L
HES%ES: S917 XERERIRAD: A

vasa 3 8 B B A8 R P g R, AR —
B 255 DR 7 SR e S5 T i, A A2 58 40 i 2y
REEEM Y. 25, vasa F 5 5L K 7 — a4 Fh
o [ 2 o [, HL v 28R 2 B A R AN AR AR
WA B E R P, 1997 4E, Yoon £ KA
AR RN R AT AR, Do vasa FFRicEE R, B T 3
411 (Brachyolanio rerio) |G /A-FE 40 Mo B ALYR iEF2
R4k s BiE, WP AN RS AHRIE T vasa 2 ()
mRNA 5& (78 /R 7 KE R (Crassostrea
gigas) "™ K% (Daphnia magna) ' EY (Carassius
gibelio) "\ 578 (Platynereis dumerilii) ™" % 2 A4
T iy 3k B 2, FRA 70 i o A T A i i
FHAETE R B 2, 0 T — L AN AR TE &R
AL BRI PR BE, vasa FTAE R —FE A BT 5T
TR, SRIE WX Ly b A2 8 2R I B YR 431k

H 2 (Apostichopus japonicus) . F 4 #l
Z, R )& W K 50 ¥ 1] (Echinodermata) #§ 2 44
(Holothuroidea) 1§ F H (Aspidochirotida) , & H
F LM 2T ML shh, KT
2 Bk ¥ BH (Strongylocentrotus purpuratus) " vasa
BRI TR O 51 IR Jif 4 sorh () 3R 08 &= DL e A 1Y
o " AR LURI S O B SR A (R S R

W B HA: 2007-08-31; {&iTHHEE: 2007-11-06.

XE4HS: 1005-8737-(2008) 03-0407-07

SMART-RACE A&, Jii i F1 578 B T #  vasa % [H
()42 K cDNA J¥%)), HFIH ¥ & & RT-PCR £ A X}
HML AT T 08T, B Rt Bl 2 1 4
BT 0 PR IR 3 A B IR R R AR SR A T SR

1 #MREEE

1.1 I3

S48 R RUA I B 75 By T i i T,
P ORI X
1.2 FEAFERAR

DNA [ (DNase I ).rTag DNA & & B§.
pMDI18-T i [% % 1A Hae I FI Tag 1 BE &I A )
BE A = EY (RIE) A%l M-MLV 58
RNA A # 1 77 (RNasin) . dNTP /4 H Promega
/% 7. SMART™ RACE cDNA §" #4 3 5 & W &
Clontech 237, PowerScript™ Reverse Transcriptase.,
Advantage 2 Polymerase Mix 553 liZ A 7] & 124
6 TRIEFEALT 9 BUA T W) M13 (-47) . M13 (-48) FlI
UNIQ-10 #EX LB & B Lis A T AY T
A BRAT, %3 PCR 9|5 Bz =) & W
1.3 BRNAREUKDNAE B

FERIRIZ, B R IRE A, B DR Il - =07

ELWME: EXREARFELSI LIE (30571417); BREH ARG A E R (863 i) W H ((2006AA10A411) ; B2 [H]

EPNAEETIIE Bl E 43I

EERIA: FEaE (1984-) , Lo, Wi, FENFEF MR E £YFH . B-mail: suijuan0313@yahoo.com.cn
BiREE: 5KEW . Tel: 0532-82031647; E-mail: zzfpl 07@ouc.edu.cn
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PEAREUH B RNAMY . OISR e vk 2 A
FEEEAE T RNA i 5, 7% M-MLV & §% 5% Bl
Ui BKE B RNA SA%5%4 ¢cDNA.

1.4 BMEEHEE

R FH [RIVE o2 S, AR R i S g
PE S AR RE DL RN B vasa B 1R cDNA )3
B, R AR SF I AL ST 514 VL, VRI (R
1), LIRSS cDNA S#4R, PCR #74 B AR K B
20 uL PCR R MARZ L4 : FE 5L cDNA #4 0.5 uL,
10 X buffer 2 puL, 25 mmol/L MgCl, 1.6 uL, 2.5 mmol/
L dNTP 1.6 uL,2 umol/L I [ 5| 4 VF1 2 uL,
2 umol/L JZ [7 5 #) VR1 2 uL, RF /K 10.2 uL, rTagq
DNA 2 & 0.1 uL. PCR 2 /¥ 4: 94 °C 5 min;
94 'C 1 min,56 C 1 min,72 "C 1 min, {§¥ 35 IX;
72 “CHEAH 10 min. TFIEBEEERS IR T B0 5, &
$:2] pMDI18-T A, #% 4k DHSo 2408, &
HRRH o0 B HEAT I ( BT A R ), Hok BT S
F B 7515 GenBank H 1) 517 % /E BLASTx [A]
P HT
1.5 3’ #15' RACE¥ &

HAE © 3K 158 19 0 2 vasa A1 % B I8 A 8 9
cDNA F B, 43 Bl il 5° & 3" RACE 5|#) VF2,
VR2( % 1). 7% H SMART™ RACE cDNA #~
RAVE VO, KIS0 B 2R oy Bl 1 i 5 A
¢cDNA3 ' H1 5" u5 ¥ %), PCR 27 ¥ H:94 C
5min; 94 °C 305,67 ‘C 30,72 °C 3 min, 1§ ¥ 35
YR 72 CHEMH 10 min. SEEENNF IR 1.4.

®1 5955

Tab.1 Sequences of primers

Elk

. F#| (57 —37) Sequence (5" —37)
Primer

VF1 ATGGCCTGTGCTCAGACGGGG
VRI GCCCATATCTAGCATTCT

VEF2 GGGACGGTCTCCAGAGTAGTGCCTTGA
VR2 AGCCTCGTCCAGCACAAGGTACTTCACT
VF3 GGTCAGCCAACCGAAGAAAA
VR3 CGTGAACAGAGGGAAAGAGA
18F1 GCAAATGCTTTCGCTGTCG
18F2 CTCGTAGTCGGATTTCTGG

18F GAAACGGCTACCACATCCAA

18R CGGTATCTGATCGCCTTCG

1.6 BHEBRMNFIIRSEHL ST

F NCBI H 1) BLAST F&J73E4T )37 51 [R) 5 4 L
S MRS &, LA BLAST 2 #4347 5 B3k
34 K cDNA J7%1; 74153 #7 1 F{ DNAStar 43 #7
4F, Edit Seq A T ORF 447 LL A B8 P # I HE
R % GenBank I CLyE M ) VASA. PL10 JZ P68 £
R R R KT ), ik 30 S #L Y ) DEAD-
box ZX % AL A & [, ¥ % VASA. PL10 1 P68 =4~
W, KA 2 7 5 X 5 AF Clustal X 1.83 #2177
FBE AL B4 P 2 B A Mega3.1, LLAT 4215 (Neighbor-
Joining, NJ) gL . 1000 ¥k HZ* (Bootstrap)
SIBTUFELE T SRR
1.7 EAR=#4£Mmn

PL 18 VASA (PDB code: 2db3A) [ = 4 4%
Ty R B, A Swiss-Model3.5 @A, LA [ V5 2 A
HEHEIT R 2 VASA B (B = 4845 0, 49 3 1 =
4 #4 % ] Swiss-Pdb Viewer FIl PyMOL0.99 # 1
MEE T
1.8 FEZRT-PCRAH
1.8.1 18S rRNA #i4y cDNA FEFIHES W2
ng A4 KBRS 8 8 RNA, I 6 Bk EEBENLS 4, &
WSE 90 pmol/L, [ 4% 5% LA3RTT 5 ¢cDNA, B&77
2% M-MLV KRG EF U . % R [R5 5 [ SR I
RIE OB A NR B D HEA 18S rRNA
cDNA J¥ 41, %t 54 18F. 18R ( & 1), LAl &4
KR 5 5 cDNA 4, PCR #71 18S rRNA
cDNA F g, % 1.4,
1.8.2 #FEE RT-PCR  fi# 5] 8 )5 i, B H Ik
P ACTE L OF L RE S 4 PP, F ] 1.3 7RI
& RNA, DA 6 B 5L FEALS |9, 24 90 pmol/L,
ST LIRS B cDNA. R 4E C3R15 /) vasa 22 K
¢DNA J7 %1 % i+ RT-PCR 5| 4 VF3, VR3( % 1),
PCR =¥ 1t K & 4 556 bp. #RE C 3k 18S
rRNA #3507 A0 %0 N 2514 18F 1, 18F2 1B i 4
Hrs B ) vasa mRNA 42850 A 1. PCR ;=4 il
WK E 4 369 bp. PCR KW 4 1F 4: 94 °C 5 min;
94 °C 305,58 °C 308,72 °C 30s, JHER 29 ¥&; 72 °C
FEAH S min.  HLUKAR RIS AN 40 HT -

2 ERESH

2.1 2K DNAFFIRKE
sl e g alidh, TR TR R B PE R, 15
S 7 71 5K Bl 2 167 bp ( GenBank VE it 5 4
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31 V4855 TS vasa-like FE[FI 3T W Je AL LD iR IE 47 409

EU273885)  H v JF Jif [ 13 HE (ORF) 1 593 bp, 4
5 530 MEEMR. 57 AEFIFEIX (UTR) 24 449 bp,
3" UTR 4 125bp, & H 29 A HFE M poly (A) &
(B D, #FHEERT Y HA DEAD-box %
R A ES 9 AR ST 25 3 xYxxPTPVQ (Q
HE )« AQTGSGKT (motif I) . PTREL (motif Ia) .
TPGR (motif Ib) - DEAD (motif II) . SAT (motif

III) . LVFTE (motif IV) . ASRGLD (motif V) F1
HRIGRTGR (motif VI) DL} GG EH T4, laﬁﬂ‘ﬁ
ZAEFE AT AIL T ARKF HE, iZHEH
DEAD-box % & VASA 1 PL10 & A {%Tﬁf
e A e R R 1Y EEHRHEL N

Aj-vasa.

1l acgcgggglicctlgatcacatlaatlllactglicgglaaacaatatglglacglaccaaltacacaaalaaaaaacccalcaclgcacacggatgilgligglggt
106 ataglcglaclaglggllgglagageaglggllggaagaglgglggllggaagaglgglggllgglagaglgglggligglagaglgglggleglgalegaclgl
211 ggtggtggtgtacatcetttttegtegtcacegttgtegeaattetgtacctgatcacataatttactgtteggtaaacaatatgtgtatgttccaattacacaa
316 dedddddCCCdLCdCL"Cd(,chgBdLgLLg,LngngLgLdgLCngngbﬂnggdgd"Ldng,gLLgb{ldgdngbngLLg,gddgdng,gL rglggaggeg

1 M ¢ 1nm r AR E C PN A ER V D EN G D D R P A A A
421 ggagtggtgagtgxttcaagtgcchgquTGGGACACTTCGCTAGAGAATGCCCAAATGCAGAAAGAGTCGATGCGGAGAATGGAGATGACCGCCCAGCAGCGG

27 by v.p P L P S QM G H F AR L

P N A LR V D A LN G D D R PA A A

526 CAGACTATGTTCCGCCAGAGCCATCTCAGGATGAAGAAGTAATATTTTICTACGATACAGAAGGGCATTAACTTTGACAAATATGATGACATTCCAGTTGAAGTCA

62 GN D P CURCTIT NS TF GE AD L

D S I GE N V R RAI[K Y D K PT P V]

631 GTGGTAACGACCCTTGTAGATGCATAAATAGCTTTGGGGAGGCTGATCTGTATGACAGCATCGGTGAGAACGTCAGGAGAGCGAAATATGATAAACCAACGCCGG

97 [@JK Y G L P L V S A G R D LM A

[A @ v ¢S 6 K 7]aa ¥ L L P L L S G

736 TCCAAAAGTATGGTATACCTATTGTCAGTGCAGGCAGAGATCTTATGGCATGTGCACAAACAGGCTCAGGGAAAACGGCTGCATTCCTCTTACCCATCCTATCTG

132 L. L. R D6 L Q@ S S A L § G QQ C

Q ¢ 1T vv S|P T RE L|JA T Q@ T F D E

841 GTTTACTAAGGGACGGTCTCCAGAGTAGTGCCTTGAGTGGGCAGCAATGCCCTCAATGCATCGTGGTGTCTCCAACCAGAGAATTGGCCATTCAGATATTCGACG

167 AR KT s Y K T MTIT K CV VIY

G T K vae I T SM V D R G CN V L

916 AGGCTAGGAAGTTTTCCTATAAAACCATGATCAAGTGTGTGGTCATCTACGGTGGTACCAAAGTGCAGCACCAAACATCCATGGTCGATAGGGGTTGCAACGTCC

202 VAT P G RfL L HF I N S GM I

v E K VK Y L VvV L|[D E A DR ML D M

1051 lLGlLGCGAClLClGGGCGlClLllGCAl1lCAlCAACALCGGCAlGAlAAGCGlCGAGAAAGlGAAGlACCllLlGClGGACGAGGClGACLLAAlGClGLAC%

237 GF¥ G P D ML K L V NN P AMP

K K G L RH T L M F[S A T]F P NL V Q

1156 TGGGCTTTGGCCCCGATATGGAGAAACTAGTCAACAATCCAGCAATGCCGAAAAAGGGAGAGAGACACACACTTATGTTITTCAGCTACCTTCCCTAACGAGGTAC

272 LR A A L Y L D NY L F L TV G R

viC_ GlAN S DV RQ VYV V V E VP Q A

1261 AGGAGCGGGCCGCCGAGTACTTGGACAATTACCTGTTTCTTACCGTGGGGAGGGTAGGGGGGGCCAACTCTGATGTCAGACAGGTGGTGGTTGAAGTTCCACAAG

307 AK K DK L I E I L Q@ S Q@ P E X

R T{L VF T EfT KR G A D E L A S Y

1366 CAGCAAAG AAGACAAGCTGATAGAGATACTACAGTCTCAACCAGAGAATGACAGGACATTGGTGTTCACAGAAACTAAGCGTGGAGCTGATTTCTTGGCGTCG

2 S Q G S G Q S
1471 ACCTCAGCC%ATCAGGCTTTCCT%CC%CCAGCATCC%TGGTG%CCCTGAACAG%CGCA%AG%C%CG%AGCCCTGAATOATTTTAAGCGTA%CCGTGCT%CTGTCC

377 VA T S V|A R G L DT P AV K

vv NTDL P S ETI D D Y I R I G

1576 TAGTTGCAACTTCAGTAGCGTCAAGAGGGCTCGACATTCCAGCTG GAAGCATGTGGTGAACTTTGACCTGCCCAGTGAGATTGATGACTACGTCCATAGAATTG

447 Q D V P E F L F N V A D S A T G

G N T G T S T S F Y V

S R A I T Y T A D A H

Y H G N T G G G F G G R D T R S G P

1786 ATCAAGACGTGCCAGAGTTTTTGGAGAATGTGGCAGACTCTGCCATCGGTACCTACCATGGCAACACTGGAGGAGGATTTGGTGGCAGGGATACACGCAGTGGTC

482 RR GGG GGG NIR G N R DW N

G G Q GG G Q E sSW XN S GG GG G G

1891 CAAGGAGAGGTGGTGGAGGTGGAGGTAACAGAGGCAATAGAGATTGGAACTCTGGCGGTCAAGGGGGCGGTCAAGAAAGTTGGAATTCAGGAGGCGGTGGAGGAG

517 GG G G G A A E DE E A W D =

1996 GAGGTGGAGGTGGAGGAGCAGCTGAAGATGAAGAAGCCTGGGACTAAgttgttaattttetteggttggetgaccaagacggaaaatttccaacaaaaacggagt
2101 gagagagaagcaatcacttattgtttggaactgaacccaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

1 H|Z dj-vasa &= cDNA HIRT 71 L E IS A TR T 51
cDNA X 5" 3" 5 &73k4ralh 5’ 3" RACE 51U B ; fIEFIL T ATG. &L FEEF TAA B 71 ; DEAD-box ZHIEE A 9
AMRFEMEA GG EE T BAEFR AL, ARKFE HEF T RIZR4R B, AR EE 4R PCR § 38 Fr BUF )

Fig. 1 Nucleotide sequence and deduced amino acid sequence of 4j-vasa full-length cDNA from A4.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 amplified

by PCR is shaded.

2.2 B R RGHAL T
1# F NCBI [ Blast x [m]) Y8 AH LV 48 & R W
Aj-vasa 52510 (S. purpuratus) , K PEH: 0
(C. gigas) , BRI H % (Botrylloides violaceus) ,
’l‘gg (P. dumerilii) , 51 5 (B. rerio) W] vasa %
B8 B AR ARLE , ARACLEE 43 i R 65%-62%-

62%+58%-59%-

AN F B I NI BE 6B RT L, AR AT TP o bR
73 3 1 Aj-VASA St 5 W 5Z B W) 5L R R (S
purpuratus) H] VASA B ERIE, N5 # 5 HARY ¢
VASA WRREFMEZSE (H2).
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'&,— Chlamys farreri VAS ™~
78 M Mus musculus MVH

38

100

Gallus gallus CVH

Xenopus laevis XVLG

Danio rerio VLG
[~ Platynereis dumer VASA

52

41— Ciona savignyi Ci-DEAD]

94

86— Apostichopus japonicus VASA

24| Chlamys farreri Cf-VASA
100 —— ¢rassostrea gigas OyVLG

79— Drosophila melanogaster VASA
63— Bombyx mori BmVLG

57 —— Drosophila melanogaster belle ™

VASA
Sub-family

Ephydatia fluviatilis PoVASI

L Strongylocentrotus purpuratus VASA
Hydra magnipapillata CnVASI

Fenneropenaeus chinensis Fc-Vasa

L Fenneropenaeus chinensis P110

100

86

100

99

__100—— Homo sapiens DBX

L Xenopus laevis PL10
98 L—— Rana.lessonae PLIO /

Ephydaltia fluviatilis PoPL10

Danio rerio PLI10 Pl10

Sub-family
L Mus.musculus PL10

Tubifex tubifex p68 -~

100

Molgula occulta p68

91

100

96 | Mus musculus p68
100L—— 4romo sapiens p68 _/

Carassius auralus p68 P68

Xenopus.laevis p68 Sub-family

2 DEAD-box KIREHAMRG A ED T
HPRRE DI ERRK
Fig. 2 Phylogenetic analysis of the DEAD-box family proteins

Numbers indicate the confidence levels of each embranohment

Homo sapiens A; Mus musculus /N A §.; Gallus gallus 21JR38; Xenopus laevis eI JRWE s Danio rerio ¥t &t ; Platynereis dumerilii Y335 Ciona

savignyi ¥§ #4; Ephydatia fuviatilis 3 45 Apostichopus japonicus H) % ; Strongylocentrotus purpuratus % ¥ #§ B ; Hydra magnipapillata 7K ¥

Chlamys farreri 53L& W s Crassostrea gigas K49 ; Fenneropenaeus chinensis 1 [E B %t i, Drosophila melanogaster 2 [ 5 ; Bombyx
mori FXEx; Rana lessonae eI 5 Tubifex tubifex IEBE ; Molgula occulta B ¥#§ %8s Carassius auratus #6

2.3 EHZDHEWYSE

K F Swiss-Model i %5 %5 1 [7] 98 22 15 77 %,
T Aj-VASA 5 ([ = 45 RN i 3 froR.
% A 2R X 43 ) R A A BB R Y ER
2 &5 #)—RecA-like 45 ¥ 41 %, £ 1~ RecA-like %5
FH—4 o BRESRE —4FiTH B HTEMN
H. N % RecA-like 45 14 {3  DEAD-box % Ji& f&

5P &5 R P ) Q (xYxxPTPVQ) , [{AQTGSGKT) ,
Ia(PTRELA), Ib (TPGRI), II(DEAD) , III (SAT)
F1 GG doublet, | F 3 A~ R 57 1k IV (LVFVE) ,
V(RGLD), VI(HRIGRTGR), W] 7 F C ¥ Bk &
RecA-like 45 14 H, 1IX 5 T 51 ) DEAD-box 5 & &
H = 4R 5E Tr FHAL .
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V4855 TS vasa-like FE[FI 3T W Je AL LD iR IE 47 411

B3 Aj-VASA EH =44 K
A AR ST 45 F R R R R B AR Q-motif 4% €5, motif 1 406,
motif Ta B &, motif Ib #& &, motif I #K4L &, motif 111 F &, motif
IV IR, motif V 4R, motif VI 3%#) ., GG doublet #E, .

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 mRNAZEAREHAPIFEEERT-
PCRFRIE S

¥ % & RT-PCR 45 R & 7~ (B 4), 4j-vasa
mRNA 7E 5l 5L 50U S h AP R = K iRk . H
T PR B M AL TE P LA IUAS B Aj-vasa s
A AT

M 1

&)
w
=

vasa

18S rRNA

4 RT-PCR il Aj-vasa mRNA HIZH 45 Hi
1: OPEE,; 2. KE L, 3. PPIRA; 4. WEALIE .
Fig. 4 Tissue distribution of 4j-vasa mRNA by RT-PCR

1: ovary; 2: testis; 3: respiratory tree; 4: alimentary tract.

3 it

AHF 5T LL SMART RACE £ R 16155 T 4)-
vasa & R 1) 4 K cDNA J3 5. 2 [A) Y8 L X 93 47,
AN S5 BT AT ) 4 25 DR 4w A 1 B 1 S A A e 1
VASA X A7 5 BB B A M &gt
Wi e RER, ZENBEHEATET

VASA W58 A, M5 DEAD-box HAth V. 58 ik 8%
H (41 PL10, P68) SRk KRR, FikpariiE
BRI AL O %I 5B T # 2 DEAD-box % ik
FR ) Aj-vasa 4K cDNA.

WL BHFIHE R VASA M2 E A N i
X 3% 38 77 7F RGG EH X Y, SR A 2 U6 7E Aj-
VASA [FHIHIN IR RIMIZEZX, ZEEXE
A RNA £ & ohfe ', A7+ AT L, RGG &
HIXTE Aj-VASA HIFEL T, INRETT AR AR <5
SRAE 23 16 A AE ISR S23R 7. Aj-VASA C A b B
FONEERTAHS M AIBHAERRE (A
% Glutamate E FIR[ 142 18 Aspartate D), C K ¥
ZANBUEER G ELAET S RHRRS G EO
o, X LSRR A 35 756 VASA T 5 & (R FIRHE .
) B VW An3 B2 (— /> 5 VASA [A] J& DEAD-
box ZX i PL10 V.58 &2 K] )N % 133 A2 R 4
%8 H ATP BV A W, 1 C K i )3 50 ) B
¥ B b B vE I MY, IX 932 7R DEAD-box &
JEE E C R AR R 5 BT % B A Th e I AR FF
5N RKimAHLL ol g RGN EEMIEM. tbok, bt
Aj-vasa IR HBRITA) 5 BRI, H 37 Rim A H I
B aataaa K INERG S -

A 918 ¥ B RT-PCR 4 £ 8 /R, 4j-vasa
mRNA X FEMEME AT R PR, X — 4 R R 4)-
vasa mRNA 548K 2 504 F vasa mRNA 7E2EFE 41
R RA—. Bk, 4j-vasa B EAF
J A AR IE S T R B R 2 J AR T A0 A T AR
TR LA R A TE IR I R AR S, R 54
2 AR R A ) o AL R B 2
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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, 4. 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: xXYxxPTPVQ, AQTGSGKT, PTRELA, TPGRI, DEAD, SAT, LVFVE, RGLD, HRIGRTGR and
GG repeats. While, multiple arginine-glycine-arginine (RGG) repeats existing in the NH,-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 4. japonicus was closely related to
S. purpuratus based on amino acid sequences of VASA. Furthermore, tissue expression of 4j-vasa was detected
by semi-quantitative RT-PCR, and found it specifically expressed in the adult gonads of both male and female.
Therefore, it was deduced primarily that the 4j-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]
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