
The impact of replication stress on genome rearrangements 
 
Project description: The accurate inheritance of genetic material is essential for cell functions and 
to prevent diseases such as cancer. Cells have evolved robust systems to precisely duplicate, 
repair and transmit DNA that prevent the transmission of genetic errors from generation to 
generation. However, the genetic makeup of (pre)cancerous cells becomes inexplicably altered 
in a cumulative manner. It is believed that the accumulation of genetic changes drives the 
initiation and the evolution of malignancy. Nevertheless, the origin(s) and mechanism of early 
neoplastic transformation remain enigmatic. It has been shown that replication stress induces 
persistent sister-chromatid bridging (or the formation of so-called ultrafine DNA bridges). This 
predominantly occurs at common fragile sites (CFSs): hot spots of genome rearrangements and 
breakages in tumour cells. The disjunction of the DNA bridges causes a symmetrical transfer of 
damaged chromosomes to both daughter cells. The descendent cells that inherit replication 
stress-associated lesions form a sub-nuclear structure called 53BP1/OPT nuclear body 
throughout the entirety of the next G1. Improper processing of these transgenerational DNA 
lesions could in principle trigger chromosome rearrangements and threaten genome integrity in 
offspring cells. Therefore, it is necessary to monitor and repair them. Many aspects of this type of 
DNA lesions remain to be investigated, for instances their surveillance and repair pathways, and 
most importantly, their pathophysiological impacts on cellular functions and genome integrity. 
Successful PhD candidate(s) will focus on elucidating the impact of the replication stress-induced 
DNA lesions on descendant cell physiology and genome integrity by using live-cell imaging, 
cytogenetic, cell biology and genome editing techniques. 
 
For further queries contact Project Supervisor Dr Kok-Lung (Chris) Chan 
(koklung.chan@sussex.ac.uk) 
 
To be considered complete online application 
http://www.sussex.ac.uk/study/pg/applying/2015entry 
Apply for September 2015 entry. Mention name of supervisor in “suggested supervisor” section. 
In funding mention sponsored or seeking funding. In Award details mention School of Life 
Sciences funded studentship. Include brief statement of interest (upto 2 pages), CV, two 
academic references, UG/PG transcripts (if you have already graduated), IELTS results if 
currently residing in EU or haven’t got a degree from UK institute. The studentship is for 3.5 
years (full fee waiver, stipend Research Council equivalent rate). Only full time students will be 
accepted. 

 
References: 
Ying S, Minocherhomji S, Chan KL, et al., Mus81 promotes common fragile site expression. Nat 
Cell Biol (2013), 15(8): 1001-7 

Lukas C, Savic V, et al., 53BP1 nuclear bodies form around DNA breaks generated by mitotic 
transmission of underreplicated chromosomes. Nat Cell Biol (2011), 13(3): 243-53 
Chan KL, et al., Replication stress induces sister-chromatid bridging at fragile site loci in mitosis. 
Nat Cell Biol (2009), 11(6): 753-60 

 


