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ABSTRACT OF THESIS

Thesis Title: Investigating the function of a novel wheat seed-specific miRNA by over
expression in transgenic wheat (triticum aestivum L.) lines.

Written by: Mohammad Danish
Course: Master of science in Agricultural Biotechnology
Institute: Institute of Genetics and Biotechnology

Primary thesis advisor: Dr. Kis Andras, PhD, Research Fellow, Institute of Genetics and
Biotechnology

Secondary thesis advisor: Mohammad Ali, PhD candidate, Institute of Genetics and
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Abstract: microRNAs (miRNAS) are a class of small regulatory RNA molecules which play a
pivotal role in the regulation of gene expression in cells. The main function of miRNAs is to
inhibit or fine-tune the expression of specific genes by binding to the mRNA target molecules
inducing their degradation or translational inhibition. We found a new, uncharacterized, grain
specific wheat miRNA during genome wide analysis of small RNAs. This novel miRNA seems
to be seed specific since it was absent from small RNA libraries made from leaf. First, the
biological presence of this miRNA was validated by small RNA northern blot hybridization
using total RNA extracted from 10 and 12 days post anthesis seeds. Bioinformatic analysis
revealed NRPE1, a subunit of the plant specific Polymerase V (Pol V), as a potential target. To
study the biological function of this miRNA in planta, transgenic wheat lines, over-expressing
the target miRNA were produced by Agrobacterium-mediated transformation of immature
wheat embryos (Triticum aestivum L. cv. ‘Fielder’). We successfully generated 3 lines
containing 11 plants in total. All the plants were positive for the PCR of hygromycin resistance
(hptll) gene. A co-transformation was achieved with a vector containing miRNA precurosr
sequence (pC61K_Pre2187) and a helper vector containing GRF4:GRF1 gene
pCubiGRF4:GIF1_NOS which helps in regeneration of plants. But unfortuntaely only plants
were transformed with pCubiGRF4:GIF1_NOS vector.
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