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The effect of glyphosate herbicide on the expression of pathogenesis
related genes and resistance induction in transgenic Potato plants
treated with two strains of Potato pathogens
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Abstract

Our objective was to investigate the effect of glyphosate in induction of resistance to two plant bacterial
pathogens. To do so, glyphosate at an optimal concentration of 1.8 mg / | was used on the transgenic potato,
Odyssay cultivar, to induce resistance to two strains of pathogenic bacteria (21A of Pectobacterium
atrosepticum and ENA49 of Dickeya dadantii). RT-PCR analysis on RNA isolated from transgenic plants,
showed overexpression of aroA and potato defense response genes. Transgenic potato leaves infected with
potato pathogenic bacteria, and then treated with glyphosate showed a high level of expression of
pathogenesis-related genes (PR-2, PR-3, PR-5), especially PR-2 and defense response genes (HSR-203j,
HIN1), especially HSR-203j. However; the plants infected with bacteria and non-treated by glyphosate did
not significantly change the expression of these genes. The results showed that the treatment of plants by
glyphosate may not only eliminate weeds of farmland but can also induces a systemic acquired resistance to
pathogenic bacteria by expressing of PR proteins and defense response genes.
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Table 1. Used primers in this research

Primers Sequence of primers Amplicon
size (bp)

aroAseq2-f CAGGAAACAGCTATGACGCATTAAAGGCGATCTGGTTTC 250, 750

aroA r_ch TCAGAGCTCAGCCGTGCTGACTCAGA

nt CTP-f GTTTCTAGAAAAATGGCACAGATTAGCAGCATG 200-250

nt CTP-r CAATGAGCTCCATGGTCTGTGCAGTGACCACTGAT

St PR2-f CTAATGCGGTGGTACAAGATGG 250-300

St PR2-r TGACACAACAATTCCTACAGATCC

St PR3-f ATAAGCCATCATGCCACAACG 200-250

St PR3-r GCAGTATTCGGACCCATCC

St PR5-f ATCTCCCGTCTCGCATTTGC 200-250

St PR5-r GGGCCAAACTTGGAACCTTAATG

St HSR-203j-f  GTAATGATAGTTCGGTTGATAAGC 200-250

St HSR-203j-r  AGAGGTAGGAAGACGGAAAC

St HIN-1f GCAACTGCATTTTCCAAATCATC 200

St HIN-1r CACGTAGAAATTGACCTTGTTAGG

StEFl-o f TTGATGCTCTTGACCAGATTAACG 250-300

StEFl-ar ACGGGCACAGTTCCAATACC

250
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Fig 1. PCR analysis of cDNA isolated and synthesized from
the transformed Potatoes. - Line 1 — negative control
(untransformed plant). Line 2 — positive control p485 aroA,
Line 3-6 — the synthesized cDNA fragment of plants
transformed with the p485 aroA, Line 7-10 — the
synthesized cDNA fragment of plants transformed with the
Defense response genes (PR-2, PR-3, PR-5 and HSR-203j) -
Line M — Molecular DNA weight markers (1 kb DNA
ladder Mix, Fermentas).
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Fig 2. The treated leaves of potato by glyphosate and infected with bacteria, Pectobacterium atrosepticum 21A
and Dickeya dadantii ENA49. a. The treated leaf of potato by glyphosate and infected with Pectobacterium
atrosepticum, 21A; b. The untreated leaf by glyphosate and infected with Pectobacterium atrosepticum 21A; c.
The treated leaf by glyphosate and infected with Dickeya dadantii ENA49; d. The untreated leaf by glyphosate

and infected with Dickeya dadantii ENA49.
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Table 2. Comparison of expression levels of PR and Potato defense response genes, when the plant treated by
glyphosate and then infected with Pectobacterium atrosepticum 21A and Dickeya dadantii ENA49. For control,

was been used the plant not treated by glyphosate and infected with bacteria.

Relative number of mMRNA copies

Genes Pectobacterium Pectobacterium Dickeya dadantii Dickeya dadantii Genes
Atrosepticum atrosepticum (21A) (ENA49) + glyphosate (control)
(control) + glyphosate
PR-2 14,90 £ 0,15 42,70 +2,31" 19,70 £ 7,26" 13,25+ 0,33 PR-2
PR-3 7,30 £2,01 13,65+ 0,12" 12,78 +2,33" 7,07 +£0,38 PR-3
PR-5 6,50 £ 2,01 10,40 + 3,21" 9,40 + 1,26" 7,06 +0,80 PR-5
HIN1 7,20 £ 0,23 13,05 + 6,14" 12,50 + 1,80" 6,91+ 0,28 HIN1
HSR-203j 12,06 £ 2,10 29,12 £ 2,14" 27,37 +£2,73" 10,85 £ 0,82 HSR-203j
aroA 7,90 £ 2,01 14,90 + 2,10" 14,16 + 2,67d" 9,10 £ 2,32 aroA

<p<0/05)cla.~)b o.l.f:)LA.:.?j:.é 6(.&5)4 Mw Qﬁtwjﬂxbo.l&)lafu 6[.&;?}.’): Q)" QL_; 6)\3 JM qu_?* 4.'I.<»
Note: * - Significant differences of gene expression in the treated leaves by glyphosate compared to untreated leaves at

(p<0.05).
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