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ABSTRACT 

 

The DNA damage response (DDR) is a signal transduction cascade, which 

regulates cell cycle progression, gene transcription and DNA repair. Histones 

also play a vital role in the activation of the DDR and have been shown to be 

necessary for checkpoint protein interactions with chromatin, including Rad9, the 

first checkpoint protein discovered. Here, we study the role of these two types of 

proteins in the DDR. 

 

In a screen to identify DNA damage sensitive histone mutants, specific residues 

of histone H3 were found to be involved in resistance to Camptothecin (CPT). 

We investigated further the role of two of these residues.  We found that serine 

28, which is highly conserved and phosphorylated in higher cells, is neither 

phosphorylated nor necessary to the DDR. However, when glutamate residue 50 

was mutated to glycine, we observed defective growth phenotype, a slower S 

phase progression and sensitivity to a range of S phase damaging agents. H3E50 

is located in the H3 αN helix, a region known to be important for cell viability 

and nucleosome stability. We observed that h3E50G and h3E50A cells have a 

strong checkpoint recovery defect along with the prolonged presence of Rad52 

foci in agreement with chromatin structure being key to DSB repair in S phase. 

 

We also studied mutations in Rad9 that induce a strong defect in checkpoint 

recovery from the G2/M checkpoint. These mutations affect two of the 20 

possible CDK phosphorylation sites on Rad9 and are important for cell cycle 

phosphorylation. The Rad9 protein contains 20 putative Cdk phosphorylation 

sites. We have identified two of these sites important for recovery of cells from 

the G2/M checkpoint. Our results suggest that rad9S494A+S618A might be defective 

for specific Rad9 function including non homologous end joining, the other 

pathway of choice for DNA double-strand break repair. 

 

Taken together, this work provides new leads to study the connection between 

chromatin structure and the cellular response to DNA damage. 

 


