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Table 1. The protein sequences characteristics on NCBI, SwissProt and EMBL used for preparation of multiple
alignment and construction of phylogenetic tree with their accession Nos

sl o)las o el ole o oLS ol @9,
Accession Number ~ Gene Name Scientific Name Plant Name No.
NP_567409 AtPel Arabidopsis thaliana Arabidopsis 1
CAE02420 OsPel Oryza sativa Rice 2
AAY85180 GhPel Gossypium hirsutum Cotton 3
AF339025 FaPelA Fragaria ananassa Strawberry 4
AF339024 FaPelB
NP_001141589 ZmPel Zea mays Maize 5
XP_002446075 SbPel Sorghum bicolor Giant millet 6
BAE48664 PmPel Prunus mume Apricot 7
1PXZ A JaPel Juniperus ashei Cypress 8
ACU21247 GmPel Glycine max Soybean 9
AAQ84042 MdPel Malus domestica Apple 10
XP_002518146 RcPel Ricinus communis Castor been 11
ADD62392 PpPel Prunus persica Peach 12
XP_002297822 PtPel Populus trichocarpa Poplar 13
ABQ45845 CuPel Citrus unshiu Tangerine 14
AJ276331 AnPelA Aspergillus niger
CHA476605 AtPelB Aspergillus terreus
CH476606 AtPelC Fungi 15
AF156983 CgPell Colletotrichum gloeosporioides
AF052632 GcPelB Glomerella cingulata
P29155 EcPelA Erwinia chrysanthemi
P18210 EcPelE Bacteria 16
AL939110 ScPel Streptomyces coelicolor
AF127915 GrPell Globodera rostochiensis Nematode 17
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Figure 1: The RT-PCR, analysis of recombinant clones and structure of pUC19-VvPell recombinant vector. A) The
amplification of the VvPell gene using RT-PCR and 1.2% agarose gel electrophoresis that it has produced a single
band. M) 1 kb DNA ladder, 1) The VVvPell gene from berry tissue, 2) The VvPell gene from leaf tissue. B) Analysis of
recombinant clones by enzymatic digestion and 1.2% agarose gel electrophoresis. M) 1 kb DNA ladder, 1) Non-
recombinant and non-digested plasmid, 2) Non-recombinant plasmid digested by BamHI, 3) Recombinant and non-
digested plasmid, 4) Recombinant plasmid digested by BamHI, 5) VVvPell gene. C) The recombinant vector contains

VvPell gene in correct direction into multiple cloning site (MCS). The pMB1 sequence, lacZ gene, Ap~ gene, and MCS
have been also indicated on recombinant vector.
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Aspl12- Metl115- Alal20- Asn122- GIn130- Argl31- oo Cosdge (YA JS5) 558 o aslis Jsho 7,15

Pro133- Argl34- Argl36-Gly138- His141- Val143.

1. Secreted Pathway
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Figure 2: Nucleotide and deduced amino acid sequences, and Hydropathic index of VvPell gene. A) Nucleotide and
deduced amino acid sequences of VvPell gene. Nucleotide and amino acid residue numbers are shown on the left and
right, respectively. The structural motifs of I, Il, and Il are indicated in blue, red, and green, respectively. The putative
active site sequence and aspartate (Asp) residues involved in binding with Ca*?are shown by rectangular and circular
boxes. B) Hydropathic index analysis of VVvPell deduced protein sequence. Hydrophobic domains are indicated by
positive numbers; hydrophobic domains are above the line, and hydrophilic domains are below.
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Figure 3: TMHMM index analysis and identification of functional and structural important residues in VvPell deduced
protein sequence. A) Analysis of membrane domains of VvPell deduced protein sequence by TMHMM program. The
VVPell deduced protein sequence contains a membrane domain, binding to plasma membrane and modifying cell wall.
B) Identification of functional and structural important residues and conserved residue analysis of VvPell. Residue
conservation from variable to conserved is shown in green to dark red, respectively. e: An exposed residue according to
the neural-network algorithm; b: A buried residue according to the neural-network algorithm, f, A predicted functional
residue (highly conserved and exposed), s: A predicted structural residue (highly conserved and buried)
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Figure 4: Analysis of secondary structure of VvPell deduced protein sequence. A) The secondary structure of VvPell
deduced protein sequence by PSlpred program. The structural motifs of I, Il, and Il are indicated in blue, red, and
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Figure 5: Three-dimensional models for VvPell deduced protein sequence. A) Cartoon display of the three-dimensional
structure of VVvPell with a-helix, B-sheets, and coiled coil regions. The initial valine (\Vall) residue, end valine (Val43)
residue, putative active site sequence, and aspartate (Asp) residues involved in binding with Ca**are shown by green,
red, blue, and white spheres, respectively. B) Cartoon display of VvPell and placement position of a-helix, 3-sheets,
putative active site sequence, aspartate (Asp) residues involved in binding with Ca*?, and structural motifs of I and 11.
The longest of coiled coil between B2 and 3 sheets is indicated by narrows. C) Analysis of positively charged (blue),
negatively charged (red), hydrophilic (gray), and hydrophobic (white) residues of VVvPell. D) Analysis of functional
(red) and structural (blue) important residues of VVvPell as 10% of van der Waals. E) The placement position of

structural motifs in VvPell deduced protein sequence. The structural motifs of I, 11, and 111 are indicated in blue, red,
and green, respectively
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Figure 6: Phylogenetic analysis and multiple sequence alignment of VVvPell deduced protein sequence with pectate
lyase protein sequences from other organisms. A) Phylogenetic analysis of VvPell with pectate lyase protein sequences
from different organisms including plants, fungi, bacteria, and nematode. The Neighbor Joining tree was constructed
using MEGAA4.1 Beta 2 software. B) Multiple sequence alignment of VvPell deduced protein sequence and pectate
lyase protein sequences from other plants. The protein sequence deduced from the VVvPell was aligned with plant
pectate lyase protein sequences from subgroups | and 11 using the ClustalW2. The structural motifs (I, 11, and I11) and
aspartate (Asp) residues involved in binding with Ca*? are indicating by black boxes and triangles, respectively.
Accession numbers of used protein sequences for construction of phylogenetic tree and multiple sequence alignment are
given in Table 1
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Molecular Cloning, Isolation and Characterization of a Pectate Lyase Gene from
Grape (Vitis vinifera L. cv. Bidaneh Sefid) Berry Tissue

Haddad"", R., Moosavi?, S. S., Garoosi®, Gh., Hoseini?, R., and Heidari Japelaghi?, R.

Abstract

One of the important activities of the plant cell on the life cycle is to promot genes and enzyms involved in
degradation of the storage components at the bigining of the fruit formation. Based on the researches, different
enzymes take part in the cell wall modification and fruit tissue softening. Pectate lyase is one of the most important
enzymes involved in such activities. Partial cDNA of a pectate lyase gene was isolated from grape (Vitis vinifera L. cv.
Bidaneh Sefid) berry tissue by reverse transcription polymerase chain reaction (RT-PCR) technique and then was
cloned into a pUC19 plasmid. Then, molecular structur, biochemical and phylogenetic characteristics were analyzed.
Nucleotide sequence of the gene, called VVvPell, revealed a 429 bp long, encoding a protein of 143 amino acid residues.
The calculated molecular mass and the predicted isoelectric point of the deduced polypeptide were 15.78 and 6.53 kDa,
respectively. Analysis of secondary and three dimensional structures of the deduced polypeptide sequence for VvPell
was shown that VvPell is similar to those of previouly reported pectate lyase proteins from other organisms. The
deduced protein sequence was indicated a high similarity to pectate lyases isolated from plants such as Ricinus
communis, Fragaria ananassa, Prunus persica, and Populus trichocarpa. Phylogenetic study was also demonstrated
that VVvPell gene belongs to the subgroup | of plant pectate lyases.

Keywords: Grape, Pectate lyase, Softening, Cell wall, Cloning
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