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Cloning and analysis of Lyb gene from Lampetra japonica
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Abstract: In the present study, three Y-box cDNAs, named as Lyb1, Lyb2, and Lyb3, were cloned from the liver and oral
gland of Japanese lamprey (Lampetra japonica) using reverse transcript-PCR (RT-PCR) and rapid amplification of cDNA
ends (RACE) techniques. Further bioinformatical analysis indicated that the three Y-box genes of lamprey, i.e., Lybl, Lyb2,
and Lyb3, encoded 331, 181, and 171 amino acids, respectively. The three amino acid sequences were homologically
aligned with those from Ciona intestinalis, Danio rerio, Oryzias latipes, Takifugu rubripes, and Mus musculus by
DNAMAN software. The Lyb genes were novel members of Y-box gene family containing a conserved cold-shock domain
with two RNA binding motifs (RNP-1 and RNP-2). Moreover, phylogenetic analysis revealed that there was only one type
of Y-box gene before the emergence of gnathostomata. By contrast, the Y-box gene were divided into three groups, YBL1,
YB2, and CSDA during evolution of jawed vertebrates.
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Table 1 PCR primers for amplification of cDNA sequences of Y-box genes

Primer Primer sequence (5% 37 cDNA region Annealing temperature Length of target
(bp) and cyclic number fragment (bp)
LyblF GGCACGGTCAAGTGGTTC 155~685 61 50 57 55 ,
Lybl R CGGTAGGGTGCAGAGTGAA 3 53 20 531
51 6
61 50 57 55 for3cycles
respectively, 55  for 20
cycles, 51  for 6 cycles
Lyb1 5'RACE GSP outer CAACGTCAAACTCCACCACCTC 1~238 60 35 238
Lybl 5’RACE GSP inner CTGGCGTTGAACCACTTGACCGT 60 for 35 cycles
Lybl 3'RACE GSP outer CCACCAGACTGCCATCAAGAAG 558~1422 55°C 35 865
Lybl 3'RACE GSP inner GCCGTCGCTACCCGCCCTACT 55°C for 35 cycles
Lyb2 F CGCCAGGGTTTTCCCAGTCACGACGGNAC 315~518 55 35 204
SGTSAARTGGTTYAAYGT 55  for 35 cycles
Lyb2 R GAGCGGATAACAATTTCACACAGGGGVCC
SGTMACRTTBGCYGCTC
Lyb2 5'RACE GSP outer GTTCCTGTTGATGAAGCCATAGCC 1~451 60 35 451
Lyb2 5RACE GSP inner TCCTCGGGTTGTTCTTCTTGATCG 60 for 35 cycles
Lyb2 3'RACE GSP outer GGAAACGGCAGCGACAAGAACAG 368~726 60 35 359
Lyb2 3 'RACE GSP inner ACGGCTATGGCTTCATCAACAGG 60 for 35 cycles
Lyb3 F GGAAACGGCAGCGACAAGA 91~575 55 35 485
Lyb3 R ACGAGCGGCGGTAGCGAC 55 for 35 cycles
Lyb3 5’RACE GSP outer GTTCCTGTTGATGAAGCCATAGCC 1~422 60 35 422
Lyb3 5'RACE GSP inner TCCTCGGGTTGTTCTTCTTGATCG 60  for 35 cycles
Lyb3 3'RACE GSP outer GGCAGCGACAAGAACAGACATCAT 269~822  65~55 , 554
Lyb3 3'RACE GSP inner CCGCAGAAGCCCGAAAAGAAAG 55 25
65-55  for 1 cycle respec-
tively, 55  for 25 cycles
Lybl ORF F CGGGATCCATGAGCGAGGCCGCGGCGCAG 77~1072 57 35 996
GCGTCGACTCATTCAGCAGCAGCAGCAGC 57 for 35 cycles
Lybl ORF R
Gel DNA Purification Kit Ver.2.0)
PCR pMD19-T Simple Vector , 21 PCR
Topl0 , Amp/IPTG/ '
X-Gal , RNA
TaKaRa( ) RT-PCR '
125 Y-box 4 B 51 4o SUR BUF 71 AT ONA
L. -box 1| 7= 28 ! .
- A 7 Lybl Lyb2 Lyb3, NCBI ORF finder
PCR : (ORF) ‘Lybl  cDNA
DNAMAN ; 1423 bp, ORF 996 bp, 331
NCBI BlastX , Lyb2 cDNA 726 bp, ORF
Y-box , DNAMAN 546 bp, 181 ;Lyb3 cDNA
, MEGA3. 1 823 bp, ORF 516 bp, 171
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CSD RNP-1(GYGFINR)

RNP-2(EDVFVHQT)
Fig. 1 Homologous comparison of amino acid sequences of the cold-shock domain in different species
The 68 amino acid residues of the cold-shock domain are boxed. The motifs of RNP-1 and RNP-2 are marked by black dots.
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Fig. 2 Phylogenetic tree of vertebrate Y-box gene
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