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Cloning and expression analysis of vasa homolog genes in tiger puffer
Takifugu rubripes and grass puffer Takifugu niphobles

Hiroyuki Yoshikawa®™ and Yasuko Ino

Abstract : Vasa gene homologs of tiger puffer (Takifugu rubripes, Tp-vasa) and grass puffer (7.
niphobles, Gp-vasa) were cloned and characterized for use as a molecular marker of germ cells in these
species. Analysis of the nucleotide sequence revealed that open reading frames of 7p- and GP-vasa
comprise 1,872 bp (encoding 623 amino acids) and 1,869 bp (encoding 622 amino acids), respectively.
These deduced amino acid sequences contained arginine-glycine or arginine-glycine-glycine motifs and
eight conserved motifs belonging to the DEAD-box protein family, and showed highly similarity and
identity with vasa homologs of other teleosts. Tissue specific expressions of 7p- and Gp-vasa were
detected in testis and ovary. Iz situ hybridization analysis showed that 7p- and Gp-vasa mRNA expressed
in oogonia and oocytes in the ovary, and spermatogonia in the testis, while it was not detected in the
primary and secondary spermatocytes, spermatid, spermatozoa or gonadal somatic cells. These findings
suggest that 7p- and Gp-vasa should be useful for studies of germ cells specification and differentiation

in Takifugu puffers.
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rubripes MDDWEEEGTTTATTTSLTNHNLYEDGGSRRGGDGEFTYSFPSDEPLHINNW : 50
niphobles MDDWEEEGTTTAATTNLTNHNLYEDGGSRRGGDGFTYSFPSDKPLDINNW : 50
rubripes NNTGGEMGGFRGAGRGHFGRKDSSEFNGNNGHFENGLRGGYRGGRGGRGG 100
niphobles NNTGGEMGGFRGTGRGHFGRKDSSEFNGNNGHFENGLRGGYRG-RGGRGG 99
rubripes : RGIRQGGDQDGNRGGFRGGYRGKDEEVFSQGEDTKKESNEEKPKVTYIPP 150
niphobles : RGIRQGGDQDGNRGGFRGGYRGKDEEVFSQGEDTKKESNEEKPKVTYIPP 149
rubripes TLPEDEESIFAHYETGINFDKYDDIMVEVSGVTPPQAISTFDDAELCESL 200
niphobles TLPEDEESIFAHYETGINFDKYDDIMVEVSGVSPPQAISTFDDAELCESL 199
rubripes RKSISKSGYIKPTPVQKHGIPIICAGRDLMA! % AAFLLPILQK 250
niphobles RKSISKSGYIKPTPVQKHGIPIICAGRDLMACRQ AAFLLPILQOK 249
ATP-A
rubripes LMADGVAASSFSEIQEPEAVIVAPTRELIGQIFLEARKFSFGTCVRPVVV 300
niphobles LMADGVAASSFSEIQEPEAVIVAPTRELIGQIFLEARKFSFGTCVRPVVV 299
rubripes TGFQLRELSRGCNVLC EEI LDVIGRGKVGLSKVRYLV E : 350
niphobles TGFQLRELSRGCNVLCQ RMLDVIGRGKVGLSKVRYLV: ADl : 349
ATP-B

rubripes RMLDMGFEPDMRRLVGTPGMPSKENRQTLM E FPEDIQRLARDFLRVD : 400
niphobles RMLDMGFEPDMRRLVGTPGMPSKENRQTLMEFIS FPEDIQRLARDFLRVD 399
rubripes YLFLTVGIVGGACTDVEQTFVKVTKFCKREQLLDIVKSTGTERTMVEVET 450
niphobles YLFLTVGIVGGACTDVEQTFVKVTKFCKREQLLDIVKSTGTERTMVEVET 449
rubripes KRQADFIAAHLCQENVPTTSIHGDREQREREKALFDFRSGRCPVLVATSV 500
niphobles KRQADFIAAHLCQENVPTTSIHGDREQREREKALCDFRSGRCPVLVATSV 499
rubripes GLDIPDVQHVINFDLPNNISDYVHRIGRTGRCGNIGRAVSFYDPDTD 550
niphobles GLDII PDVQHVINFDLPNNISDYVHRIGRTGRICGNIGRAVSFYDPDTD 549
rubripes SPLAHSLVTILAKAQQEVPSWLEESAFSSPSIGKFNPPRKDFAALDSRKG 600
niphobles SPLAHSLVTILAKAQQEVPSWLEESAFSSPSIGKFNPPRKDFAALDSRKG 599
rubripes ELFPVNVSSRPAFQAATDEEEWE 623

niphobles ELFPVNVSSRPAFQAATDEEEWE 622

Fig. 1. Comparison of the deduced amino acid sequences of vasa from Takifugu rubripes and T. niphobles. Identical

sequences are shaded. Arginine-glycine repeats (RG) and arginine-glycine-glycine repeats (RGG) in the N-
terminal region, which are well-conserved among the vasa orthologs of varous species, are underlined and
double underlined, respectively. Eight consensus sequences for the DEAD protein family, including an adenosine
triphosphatase (ATP)-A motif and an ATP-B motif, are enclosed in boxes. Individual sequences data is
available from GenBank (7 rubripes : LC203034, T. niphobles : LC203035).
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Fig. 2. Phylogenic tree of the deduced amino acid sequences of Vasa and PL10 constructed using the neighbor-joining
method based on p-distance of MEGA 6 software. The number at each node represents the bootstrap probability

(%). Scale bar, 0.05 substitutions per amino acid position. The GenBank accession numbers of the aligned

deduced amino acid sequences and nucleic acid sequences were as follows: vasa (Mus musculus, AAI44761;
Xenopus laevis, NP_001081728; Danio rerio, BAA22535; Carasius auratus, AAV70960; Oryzias latipes, BAB61047;
Oreochromis niloticus, BAB19807; Oncorhynchus mykiss, BAA88059; Thunnus orientalis, ABY77970; Takifugu
rubripes, LC203034; T niphobles, LC203035) and PLI10 (M. musculus, AAA39942; X. laevis, NP_001080283; D

rerio, AAH59794; C. auratus, AAX46760).
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Fig. 3. RT-PCR analysis of various tissues using vasa—
specific primer set. cDNA from various tissues
(muscle, gill, heart, liver, spleen, intestine,
ovary and testis) of Takifugu rubripes (A)
and 7. niphobles (B) were used for RT-PCR.
NC was a negative control containing no cDNA
template. f-actin primer set was also used as
an internal control for RT-PCR amplification.
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Fig. 4. Expression profile of vasa in testis of Takifugu rubripes. Sequence sections stained with HE (A, D) and
hybridized with an antisense (B, E) and sense (C) wvasa probe. Images of (D) and (E) are high magnification
of the inset in (A) and (B), respectively. Arrowhead, type-A spermatogonium; GB, type-B spermatogonium.

Scale bars indicate 50 um.
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Fig. 5. Expression profile of vasa in testis of Takifugu niphobles. Sequence sections stained with HE (A, D) and
hybridized with an antisense (B, E) and sense (C) wvasa probe. Images of (D) and (E) are high magnification
of the inset in (A) and (B), respectively. Arrowhead, type-A spermatogonium; GB, type-B spermatogonium;
SC, spermatocyte; T, spermatid; SZ, spermatozoa. Scale bars indicate 50 gm.
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Fig. 6. Expression profile of vasa in ovary of Takifugu rubripes. Sequence sections stained with HE (A, D) and
hybridized with an antisense (B, E) and sense (C) wasa probe. Images of (D) and (E) are high magnification of
the inset in (A) and (B), respectively. Arrowhead, oogonium; PN, peri-nucleolus oocyte. Scale bars indicate 50 um.
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