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Born on September 8, 1946 in Southeastern 
Turkey, Aziz Sancar won the Nobel Prize in 
Chemistry (2015), for his work in describing 
the mechanism of DNA repair. Sancar attended 
medical school at Istanbul University, and 
served as a physician in his town of Savur, for a 
short period of time. Sancar was accepted into 
University of Texas at Dallas in 1973, while 
joining Dr. Rupert’s Lab in 1974. Dr. Rupert 
initiated the field of DNA repair with his 
discovery of the enzyme photolyase.1 Figure 1: Aziz Sancar,  Nobel 

Prize winner in Chemistry (2015)1 

Photoreactivation
Photoreactivation is a light dependent DNA repair mechanism, 
involving the enzyme photolyase (Fig.2). The discovery began with 
UV killed bacterial cells demonstrating growth from exposure to 
visible light. Photolyase can utilize the absorbed energy of a

photon to ultimately split a 
thymine dimer. FADH-

performs the actual repair, 
when excited it transfers an 
electron to the pyrimidine 
dimer which stimulates a 
radical pair (charge 
separated). The photocycle 
is restored when the 
anionic ring of the dimer is 
split, and the excess 
electron returns to restore 
FADH-2 (Fig.3).

Figure 2: Photolyase reaction mechanism1

Figure 3: Overall photocycle reaction. Key: FADH (F1), and 
Folate (F2). 2

Further Investigation of DNA Repair
Photoreactivation was the first form of DNA repair to be 
discovered, however, there was a “dark system” where repair 
occurred without light. Sancar devoted this next chapter of his 
studies to the innerworkings of the dark side of DNA repair (Fig.4).  

Nucleotide Excision Repair
Two excision mechanisms can occur to remove a damaged base:
1) Endonuclease-exonuclease: Endonuclease makes incision on 

phosphodiester bond (either 5’ or 3’ to the lesion), and the 
damaged strand is digested past the lesion by exonuclease.3

2) Excision nuclease (excinuclease): Damage removal occurs 
through incisions of phosphodiester bonds on both sides of the 
lesion. Enzymes excise the lesion precisely as a fragment.3

Figure 4: Overview of  DNA nucleotide excision repair.1

Xeroderma pigmentosum is a genetic disorder, characterized by 
extreme sensitivity to sunlight. This is due to the inability to 
repair UV damaged DNA. 4
XP patients suffer from photosensitivity, and exposure to sunlight 
can result in multiple forms of photodermatoses such as skin 
cancer (Fig.5). In certain cases XP can also result in some forms 
of neurological defects targeting the central nervous system 
(CNS).5

Figure 5: Xeroderma pigmentosum can result in various skin abnormalities including irregular 
dark spots (displayed in image), along with severe sunburn, excessively dry skin, melanoma, and 
increased risk of carcinoma. 6
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