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Figure 1: Analysis of recombinant clones by PCR and 1.2% agarose gel electrophoresis. M) 100 bp DNA ladder; lane 1)
positive control (620 bp); lane 2) negative control, lake of primers; lane 3) negative control, lake of template; lanes 4
and 5) recombinant clones carrying ORF fragment of the VvTrxh10 gene. For each sample, 5 pl from PCR product has
been loaded into each well. A) 22 nucleotides including: Kpnl restriction site (6 bp), an addition of three nucleotides

following Kozak sequence (3 bp) and forward primer (10 bp). B) 23 nucleotides including: Kpnl restriction site (6 bp),
an addition of four nucleotides and reverse primer (13 bp).
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Figure 2: Analysis of recombinant clones by enzymatic digestion and 1.2% agarose gel electrophoresis. M) 1 kb DNA
ladder; 1) Recombinant plasmid digested by BamHI; 2) Recombinant plasmid digested by EcoRI; 3) Recombinant
plasmid digested by Kpnl; 4) Non-recombinant plasmid digested by Kpnl.
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Table 1. The protein sequences characteristics on NCBI used for preparation of multiple alignment and
construction of phylogenetic tree.
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Z35473 AtTrxhl Arabidopsis thaliana (sl 1y Arabidopsis 1
XM002280537 WTrxhl Vitis vinifera (s Grape 2
XM002274169 WTrxh2 Vitis vinifera (s Grape 3
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Figure 3: cDNA and deduced amino acid sequences, and Hydropathic index of VvTrxh10. A) Nucleotide and deduced
amino acid sequences of VvTrxh10. The potential structural motifs involved in cell-to-cell transfer (MAEE and KREE)
and putative active site sequence (RCGLC) are indicated in italic and bold, respectively. The characteristic tryptophan
(W16) is also distinguished by triangle. B) Hydropathic index analysis of VvTrxh10 deduced amino acid sequence.
Hydrophobic domains are indicated by positive numbers; hydrophobic domains are above the line, and hydrophilic
domains are below.
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Figure 4: Predicted secondary structure of VvTrxh10 using the PSlpred program. The potential structural motifs
involved in cell-to-cell transfer and the characteristic tryptophan are indicated in bold.

vf


http://www.swissprot.com/

M el [ 0 jlouis [ o M [(539LiS 53 Sunnt § (5391 038

S gy Loy peatge GBIl iz e lo |y el 5 S0y g Sid
Jodee | p3¥ Soclae dllie (g5 8l o5 25w 5o 3 Ely 5 Sligdss 55 e Sasles 5 ) Sen
957 o 5Kk il K25 J 3l 8,90 LS Sy 4gs ol 5 (ST e

3553 elS 5o ol (IS Slaseiio g1 S50 1005 ()5 slop el Y Jgor
Table 2. The characteristics of different isoforms of Trx h gene in grape.
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Figure 5. Multiple sequence alignment of cloned VvTrxh10 gene with other grape isoforms

and selected Trxs hl from different sources using ClustalW. The potential structural motifs

involved in cell-to-cell transfer were shown by box and the characteristic tryptophan is also
distinguished by triangle. Accession numbers are given in Table 1.
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Figure 6: Phylogenetic analysis of cloned VvTrxh10 gene with other grape isoforms and Trxs h from
different plants to determine subgroup of cloned VvTrxh10 gene using ClustalW. Accession numbers are
given in Table 1.
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Summary AGRICULTURAL BIOTECHNOLOGY, Vol. 9, No. 1 2010

Identification, Cloning and Characterization of a Thioredoxin h (VvTrxh10) Gene
Isolated from Grape (Vitis vinifera L.) cv. Yaquti Berry Tissue

Mussavil, S, S., Haddad?"|R., Garousi?, Gh. and Hosseini?, R.

Abstract

Total RNA was extracted from grape (Vitis vinifera L.) cv. Yaquti berry tissue to characterize a thioredoxin h
gene (VvTrxh10). A cDNA library was synthesized using reverse transcription polymerase chain reaction (RT-PCR).
Then, the VvTrxh10 gene was amplified, isolated and cloned in a pUC19 vector plasmid. Nucleotide sequence analysis
revealed that the cloned cDNA expressed thioredoxin and contained a single open reading frame of 345 bp encoding a
protein of 114 amino acid residues. Predicted protein sequence analysis showed that this gene contains a nongeneral
catalic site RCGLC, characteristic tryptophan (W) and potential structural motif involving cell-to-cell taransfer (MAEE)
in N-terminal. Phylogenetic and alignment studies revealed that such isoform belongs to the subgroup | from h
thioredoxins group. Moreovere, relevant predicted protein exhibited a high similarity with the other plant thioredoxins h
gene in the NCBI gene bank.

Keywords: Grapevine, Thioredoxin h, Cloning, Sequence analysis, Yaquti cultivar
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