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Abstract 

Genome-wide recessive genetic screens complement reverse genetic approaches to ascribe 

gene function in biological pathways of interest without prior knowledge. The ability to conduct 

such screens in cultured embryonic stem cells requires a tractable mutagenic system combined 

with a Blm-deficient background to efficiently generate and convert heterozygous mutations to 

homozygosity in parallel on a genome-wide scale.  

 

The first part of this thesis describes the establishment of a novel mutagenic strategy based on 

remobilisation of a single copy piggyBac transposon targeted within the genome. This strategy 

has the significant advantage over conventional co-transfection methods for transposon 

delivery in their ease of mutant library construction while maintaining a single copy of the 

mutagen per cell for the subsequent establishment of the genotype-phenotype causality.     

 

The second part of this thesis concerns the development of reporter systems to conduct genetic 

screens using the established mutant pools, for the identification of novel factors in the miRNA 

biogenesis pathways and dissecting possible differential regulators in the two branches of the 

miRNA downstream effector pathways, i.e. miRNA mediated mRNA decay and translational 

repression. To our knowledge, this is the first attempt to use non-hypothesis driven genetic 

approach to identify novel components in this pathway in mammals. Preliminary screening with 

one of the reporter system has revealed a homozygous mutant in a known effector in the 

miRNA-mediated repression, Ago2.  

 

A final part of this thesis presents a separate part of the research during the PhD to advance the 

piggyBac transposon technology in large genomic DNA delivery. This work has demonstrated a 

giant cargo capacity of to up to 100 kb for piggyBac transposons. The integrations of giant 

piggyBac transposons are intact, they can be expressed stably and can be remobilised from the 

genome. Giant piggyBac transposons open new doors to many applications in basic mammalian 

genetics and gene therapy, which are not possible with existing methods. 
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