
CRISPR-Cas9 genome editing tool will be used to generate Drosophila
models containing mutations in the P53 binding sites near the Drosophila
pro-apoptotic genes Hid and Rpr.

Further studies will be conducted to identify the functional importance of
P53 binding to repetitive sequences as well. We further aim to see if the
binding strength and functions carried out by P53 differs between
repetitive and non-repetitive binding regions.

Out of the 32 Hid and 28 Rpr stocks generated, very few had significant
mutations and none had the required mutations near the specific binding
motifs. For this reason, we are generating a larger select of stocks
containing CRISPR-Cas9 in order to increase the chances of obtaining the
required stock needed for functional analysis. Selected adult flies
containing the CRISPR-Cas9 induced mutations near the specific binding
sites will undergo irradiation induced DNA damage to assess their
functional importance. We will perform comparison studies of damage
induced P53 binding in human, mouse, and Drosophila models to identify
analogous patterns.

In addition, we found an unknown cause of lethality in some flies
containing homozygous induced mutation when using the CRISPR-Cas9
genome editing system. Throughout this process we will be tracking
lethality percentage again and performing sequencing and
complementation studies to ensure that the cause of lethality will not
affect the conclusion of our experiments. By using this approach, we will
discover functional roles of non-coding regulatory regions in
tumorigenesis and contribute to apoptosis-inducing cancer therapies.
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INTRODUCTION

Figure 1. Genomic binding of DmP53 following DNA damage. A) Western blot 
verification of DmP53 Ab in wt and P53-/- Drosophila embryos before and after 

XR, B) P53 ChIP-qPCR showing P53 binding in front of pro-apoptotic gene Rpr
(IgG control), C) ChIP-seq peak close to Rpr in Sensitive stage embryos after X-

ray, D) ChIP-seq peak close to Hid in Sensitive stage embryos after X-ray.
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METHODS

Cancer is one of the leading causes of mortality worldwide, with over 8
million deaths per year. In more than 50% of cancers, the transcription
factor P53 comes into play, serving as a tumor suppressor that exerts
distinct anti-proliferative functions in response to a variety of oncogenic
stressors. Mutations in the tp53 gene are thought to be one of the most
common mechanisms by which cancer evades tumor suppression. The
importance of P53 cannot be overlooked as potential therapies for cancer
become available. Through ChIP-Seq analysis, thousands of P53 binding
sites in mammalian genomes have been previously identified, yet the
functionality of these binding sites remains to be established.

In order to further study the P53 binding profile, we established a library
of significant P53 binding sites by looking at upregulated and
downregulated genes obtained from RNA-seq and comparing them to
our ChIP-Seq data. It was found that there is P53-dependent induction of
pro-apoptotic genes in response to irradiation in early stem cell-like
stages but not in the differentiated stages. It is hypothesized that
mutations or epigenetic silencing of non-coding regulatory sequences of
P53 target genes play just as an important role in cancers as do the
extensively studied coding regions of p53. By using Drosophila as a model
organism, a comparative genomic approach to identify functional P53
binding sites and determine their roles in tumorigenesis is proposed.
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Stock Genotype Sequence

1R 12bp deletion AGCGTGCATCGACGTGTTCGAAGGCCT------------

4R 9bp deletion AGCGTGCATCGACGTGTTCGA---------TGGG

9R
3bp substitution +

2bp deletion
AGCGTGCATCGACGTGTTCGAAGGCTCCTT--GG

15R 3bp deletion AGCGTGCATCGACGTGTTCGAAGGCC---TTGGG

17R
2bp substitution +

1bp insertion
AGCGTGCATCGACGTGTTCGAAGGCTTCCATTTGGG

7H 1bp substitution TGAACATACATAAATATGTACATTATGCAAGGATTTCCCAAGATGACGAAATTCAAGCA

19H 1bp substitution TGA--CATACATAAATATGTACATTATGCAAGGATTTCCCAAGATGACGAAATTCAAGCA

20H 2bp deletion TGA--CATACATGA--TATGTACATTATGCAAGGATTTCCCAAGATGACGAAATTCAAGCA

gRNA subsitution

P53 MOTIF insertion

-------: deletion

Figure 2. A) This diagram summarizes the findings regarding the irradiation responsive 
enhancer region (IRER), a 33kb intergenic sequence on the 3rd chromosome that is located 

between two pro-apoptotic genes reaper and sickle. This region is subject to epigenetic 
regulation which undergoes an open-to-closed transition during embryonic stages 11-12, 

B) This schematic shows how we will be using the CRISPR/Cas9-mediated conditional 
mutagenesis system to create mutations in the germ cells of adult Drosophila.
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Table 1

In Table 1 we selected a few stocks to showcase the preliminary results and analysis from 
the sequencing data. We will continue to screen for mutations that disrupt the P53 binding 

motif and perform functional analysis.  
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