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Introduction Results and Discussion

« HIF1a is a vital cellular protein and transcription factor found on chromosome 14 in humans  The CRISPR Cas9 was successful in deleting sections of the 5’UTR (Figure 4), where populations 1, 2 and 3 have
« Cells including many cancer cells can respond and adapt to hypoxia, a lack of oxygen, by increasing their different sized deletions and 4 is the negative control for the CRISPR reaction and shows only a wild-type band
HIF1a levels® « DMOG treated cells showed lower levels of HIF1a in the mixed populations (populations 1, 2 and 3) where some
* HIFa increases the levels of many target genes encoding specific proteins and these help to increase cells had the deletion, compared to the control cells: population 4 (Figure 5)
oxygen transport and aid the response to hypoxia « But as the population grew the percentage with the deletion diminished, impacting future experiments
 PC3 clones with HIF1a 5’UTR deletions were then used to avoid this problem and the PCR products from some of
« mMRNA is the code used to make proteins (Figure 1) and the process of turning mRNA into a protein is the clones (Figure 6) show some as wild-type and some with the 5’UTR deletion
well regulated (Figure 2) « DMOG treated clones with the deletion showed lower levels of HIF1a compared to the wild-type clones (Figure 7)
« In mRNA the 5’UTR (untranslated region) comes before the protein encoding section and this region
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MRNA Protein Figure 4: PCR products of PC3 transfected cells, showing Figure 5: Western blot of PC3 transfected cells after DMOG
successful 5’UTR deletions as bands below the treatment Showing Varying levels of HIF1a with
Figure 2: DNA to protein following transcription and translation. wild-type (WT) bands using CRISPR Cas?9. B-actin as a loading control. Populations 1, 2 and 3

have deletions and 4 is wild-type.

« The aim of this project was to investigate the importance of the HIF1a 5’UTR by using CRISPR Cas9 to

delete sections of the 5’UTR and then to look into the impact of this on cell responses to hypoxia MW ‘ PC3 Clones ‘ Clone| 1 9 2 | 16 | 6 | 17
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« Methods (Figure 3) using the cancer cell line PC3: 100 kDa ™= ;
« Used CRISPR Cas9 to modify the HIF1a 5’'UTR of cells ED —> 40 kD3 s
+ Used PCR to amplify DNA 100 b L L L S Se——
* Investigated cellular protein levels after treatment with DMOG; a drug used to mimic hypoxia 35kDa == T | -
_ Figure 6: PCR products from the PC3 clones showing 9 and 16 Figure 7: Western blot of PC3 clone protein extracts
Use CRISPR to Check the cells for Use PCR to check if the [, with the 5’'UTR deletion and 1 and 6 as wild-type. The after DMOG treatment showing altered levels
delete sections of fluorescence under altered cells have the PCR last lane is a negative control for the PCR. The arrows of HIF1a with B-actin as a loading control.
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untreated cells to amplif on a el to check e * Hypoxia is a component of many diseases, €.g. In cancer where cells |n’ the cgn_tre of tumgurs_have a lack of
b) PITY 5 EEIUSING = e oxygen; by better understanding how HIF1a is regulated and how the 5’UTR is important in this we may be able
and extract DNA the DNA their Iength M - to better understand how certain diseases progress and develop
« Many cancer cell types upregulate HIFa; allowing the tumour to survive the stress of hypoxia®
Treat cells with — Transfer to a membrane, bind g —— \ « The future:
Run the protein hadi : ' .
DMOG, harvest cellse— P = antibodies to the protein of « Look into which section of the 5’'UTR in particular is important by completing more CRISPR Cas9 experiments
ﬂ and extract protein [—samples on a gel|- interest and expose on a film L - ;  Repeat the experiment with more cell lines to see if the effect is conserved
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Figure 3: Methods used: a) using CRISPR Cas9 to delete sections of the 5’UTR, b) using PCR to amplify DNA and CO N C| us | on SI

) using Western blots to investigate protein levels « The 5’UTR is important in controlling and upregulating HIF1a in cells responding to hypoxia
* More research is needed to understand which region in particular of the 5’UTR is responsible
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