




Szent István Campus, Gödöllő
Address: H-2100 Gödöllő, Páter Károly utca 1.
Phone.: +36-28/522-000
Homepage: https://godollo.uni-mate.hu

THESIS
 

 

 OWAIS AHMAD KUTTY

 M.Sc. Agricultural Biotechnology

 

Gödöllő
2024



Szent István Campus, Gödöllő
Address: H-2100 Gödöllő, Páter Károly utca 1.
Phone.: +36-28/522-000
Homepage: https://godollo.uni-mate.hu

Hungarian University of Agriculture and Life Sciences
Szent István Campus

Agricultural Biotechnology

Investigation of SlDML2 promoter spatial and temporal
expression pattern with reporter constructs in tomato

Primary supervisor: Dr. György Szittya
(Group leader, scientific advisor)

Secondary supervisor: Dr. Péter Gyula
(Project leader, senior scientist)

Author: Owais Ahmad Kutty
SJQUHL

Institute: Institute of Genetics and Biotechnology, Department of Plant Biotechnology

Gödöllő

2024



Szent István Campus, Gödöllő
Address: H-2100 Gödöllő, Páter Károly utca 1.
Phone.: +36-28/522-000
Homepage: https://godollo.uni-mate.hu

ABSTRACT OF THESIS

Thesis title: Investigation of SlDML2 promoter spatial and temporal expression

pattern with reporter constructs in tomato

Author name : Owais Ahmad Kutty

Course, level of education: M.Sc Agricultural Biotechnology (Plant Biotechnology)

Host Department/Institute: Institute of Genetics and Biotechnology/Department of Plant

Biotechnology

Primary thesis advisor: Dr. György Szittya (Group leader, scientific advisor)

Secondary thesis supervisor: Dr. Péter Gyula (Project leader, senior scientist)

Epigenetics refers to heritable changes in gene expression that occur without

modification of the underlying DNA sequence. DNA methylation and demethylation are two

of the many mechanisms by which epigenetic changes can occur. These changes can affect

gene expression and contribute to plant development. DNA demethylation can occur either

passively or actively. Active DNA demethylation is regulated by DNA demethylases. There

are four DNA demethylases in tomato (SlDML1-4). SIDML2 controls fruit ripening. In line

with this, its expression is induced during the breaker stage of ripening. Altering the

cis-regulatory elements (promoters) of genes in vivo could result in phenotypes different from

that of a null mutant. To map the regulatory elements that govern SlDML2 expression, we

created deletion series in the SlDML2 promoter by multiplex CRISPR/Cas9 genome editing.

One of our mutants contained a 2104 bp deletion and a 1 bp insertion in the proximal part of

the SlDML2 promoter which was shown to be differentially methylated during ripening. The

mutant had severe developmental defects that could be a result of the deletion in its promoter.

We measured the expression of SlDML2 in the tomato shoots with RT-qPCR and found that

the expression level was lower in the mutant. However, this method is not suitable to

investigate the spatial and temporal expression in high detail. Therefore, we created two, a

mutant and a wild-type SlDML2 promoter driven GFP gene constructs (pICH86966

D2pro-GFP and pICH86966 A120pro-GFP) to investigate the expressional difference of

SlDML2 in a non-invasive way. The modules were assembled using the Golden Gate

assembly method. We have started transformation of these gene constructs into tomato plants.

We are expecting to observe a markedly different expression pattern using fluorescence

microscopy in case of the two constructs that could help us explain the observed severe

developmental phenotype.
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