gz 38 (AVPL) JLg5lg Shlaudy e 05 b (S P4 o8 (Sl 5
S2g8 4 OF Joos Sl

Transformation of tomato with vacuolar
Pyrophosphatase gene (AVP1) to enhance salt tolerance

‘;?Jj :}w‘g*&b"b (..;.Mﬁ‘
Ebrahim Dorani* and Mahmod toorchi

Ol oS (g5 5LiS 0uSiils (659 555 50 5 (g3l 05 S
Plant Breeding and Biotechnology Department, Faculty of Agriculture, University
of Tabriz, Iran
*Corresponding Author, Email : 55 50 c (1K J s odiun 55 3

dorani@tabrizu.ac.ir

ARSI F SR S AT TR ST ERL A AL SN FRRF )
Received: 2023/11/04 | Accepted: 2024/04/29 | Published: 2024/09/17

Abstract

Genetic engineering becomes a hopeful tool to develop stress tolerance
transgenic plants including salt tolerance transgenic plants. The subject of
this study was the transformation of tomato with a vascular antiporter gene
using Agrobacterium. The pBZP plasmid harboring AVP1 gene was
transferred to E.coli for amplification and then transferred to Agrobacterium
for tomato transformation. Cotyledon and hypocotyl explants inoculated
with recombinant Agrobacterium transferred to MS medium supplemented
with three concentrations of BAP for plant regeneration. Analysis of
variance showed there was no interaction between BAP and explant type in
regeneration capacity but both explant and BAP concentration in medium
had significant effect on transformation efficiency. Mean compression using
Duncan multiple rang test at 5 percent level showed that highest
regeneration of transgenic plants achieved in MS medium supplemented
with 2 mg/L BAP. Regeneration efficiency from Cotyledon explant was
more than cotyledonary explants. Genomic DNA of putative transgenic
plants extracted and analyzed by PCR for presence of transgene using AVP1
gene specific primers. The results showed 440 bp of AVP1 amplicon in
transgenic plants. The transgenic plants transferred to greenhouse for next
investigations.
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Fig 1. Transformation of tomato with AVP1 gene and selection of transgenic plants: A) in vitro seed culture for preparation of cotyledon
and hypocotyledon as a explants; B) Organogenesis from un-inoculated explant in selection free condition; C) generation of transgenes from
hypocotyledons; D) regeneration of transgenes from cotyledons; E) subculture of the regenerated shoots in new medium; F) shoot elongation
and development in stem induction medium; H) hardening of the transgenic plants and transfer to greenhouse
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Fig 2. A) Amplification of AVP1 gene using gene specific
primers in Agrobacterium transformed with pBZP: M, 100 bp
DNA ladder; AGL1, GV and LBA different Agrobacterium
strains, EC, E.coli and W DNA free sample. B) AVP1 gene
amplification by PCR with gene specific primers: T1 — T3
transgenic plants DNA; UT, untransformed plant DNA and M, 1
kb DNA ladder
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Table 1. Analysis of variance for regeneration under different treatment

S.0.vV DF MS
Explant 1 126.75**
BAP 2 855.75*
Explant xBAP 2 126.75 ™
Error 6 15.78
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Fig 3. A) Mean compression of transgenic regeneration ratio under different concentration of BAP and B) Mean compression of transgenic

regeneration ratio from cotyledonary and hypocotyl explants
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