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Reverse genetics in plant pathology: methods, benefits and challenges
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Fig. 1. Fungus-Aravbidopsis interaction, a) necrotrophic interaction-Sclerotinia sclerotiorum that
destroy its host tissue by colonizing. Dying dead tissue by Tripan blue. B) Hemibiotrophic interaction-
Colletotichum higginsianum initiates infection process by a biotrophic phase in 3-4 days after inoculation
(dpi). Several hypha of the fungus inject into vessels. (iv) secondary hypha (sh) in the necrotrophic phase
at 5 dpi. c) biotrophic interaction-Erysiphe cichoracearum colonizes the plant surface by producing

haustarium (ha) into epidermal cells for nutrient uptake and keeps the host cell in survival till the
pathogen completes its life cycle by conidiation.
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Primer 1 Targetgene  Primer 3
— >
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Primer 2 Coding region Primer 4
Left arm (LA} Right arm (RA)
hpt V
l Transformation after linearization of vector
llllllllll Genomic DNA
s s s rrrr v Z 21 Linearized vector
J/I Jomologous recombination
IIIIIIIIIII Genomic DNA with hpt gene

55 DNA | s slosi 51 (o 5 ooy slogs) 05 T gobis Loy b (s5lyial 1 Slos IS5 Y IS5
sl Gsl 1555 (il adon odilinz )5S 4 g 09d o0 ST PCR o colonds a5 b lages (il 1 a8
Joe dlesgar 5 wlige ;0 (s Sy @ anip lampl I eslazul b8y (WD) ol ey Ken 5ol 5sand
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Fig. 2. Schematic representation of a gene replacement strategy, 5" and 3" flanking regions (right and
left arms) of the target genes are PCR amplified from genomic DNA of wild-type strain and ligated into
vector containing hygromycin phosphotransferase (hpt) gene. The vector is then linearized using
restriction enzyme and introduced into the protoplast of the wild-type strain through transformation.
Homologous recombination replaces the gene of interest with hpt gene (Wendland, 2003).
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LS g oS cody Jsle @58 alisilemn 5 oY 50 &S 2bag) ) sobe ool 258 ol
(mede,ed Sy IS) MPGL 5l us e olis,bomn 5o s oy cnl j) odm b solitl S o
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ol @y Jll el yo ool ST Gateway cloning gly o laibn] spandly S 5o S5 el (pl vs>
50, Gateway cloning s sl g, 4 s .ol 08,5 Ll (60, Shae 5IUT § laawewdl ;9,0 4 lacwls
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88 o0 plsl 1 50 35 g PCR olas] byl
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Fig. 3. RNAI strategies: a) conventional hpRNAI, transcripts with complementary or near-
complementary 20- to 50-base pair inverted repeats form double-stranded RNA (dsRNA) hairpins. These
dsRNAs are processed into micro-RNAs that mediate mRNA degradation. B) pSilentl (heterogeneous
nuclear RNA expressing vector system), it carries a hygromycin resistance cassette and a transcriptional
unit for hairpin RNA expression with multiple cloning sites and a spacer of an intron sequence. C)
pSilent-Diall system (Opposing dual promotor system), trpC and gpdA promotors were cloned in a
convergenr manner separated by multicloning site. For co-silencing, s 0.41 kb sGFP fragment was first
inserted in pSD1 resulting in pSD1-G. gene fragments of ~500 bp can be inserted into pSD1 vector,
which will express corresponding chimeric double-stranded RNA, a template for homology-dependent
degradation of the target mMRNA.
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ABSTRACT

With the advent of molecular biology knowledge, the function of many genes was determined to some extent by
studying the phenotype of mutated genes (forward genetics) and a hint of the function of the desired gene was obtained.
But with the invention of large-scale DNA sequencing, thousands of genes were identified in various organisms
without their function being known. Today, by using the knowledge of reverse genetics, which is currently the most
efficient method of evaluating the role and function of genes, the function of many sequenced genes has been
determined. Nowadays, the sequence of many genes of living organisms is known, but the phenotype of these
sequences often remains unknown. Therefore, reverse genetic strategies have attracted the attention of many genetic
researchers, although these strategies do not have the same application in all organisms. Reverse genetics is a technique
to discover the function of genes that have been sequenced by DNA sequencing technology. In fact, it is a study
method in genetics in which the function of genes is done by studying organisms whose function of genes has been
changed. In the past, genetic studies were carried out by studying mutant phenotypes, but now with the progress in
biological sciences, researchers are able to attribute phenotypic characteristics to a specific gene.
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