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1. The Nobel prize in chemistry 2015 was awarded to professors Tomas Lindahl, Paul Modrich and Aziz
Sancar for their “Mechanistic studies of DNA repair”. During every cell division, > 3 x 10° DNA base pairs are
replicated and transferred to the daughter cells. Please briefly answer the following question:

(a) List the possible causes of DNA damage, including in vivo and externat factors. 4 57)
(b) What are the three DNA repair systems discovered by the three prize awardees? (6 47)

(c) If DNA damage is not properly repaired, several types of mutation may be generated in the cell.
Define the following terms: (14 47)

i. Base-pair substitutions:
ii. Frameshift mutations:
iti. Transition and transversion:
iv. Missense mutation:
v. Nonsense mutation:
vi. Silent mutation:
vii. Synonymous mutation:

(d) List 3 human diseases that are known to be caused by defective genes in DNA repair systems. (6 73

(e) What are the 2 common repair mechanisms through which the cell undergoes when repairing DNA
double strand break? (4 51)

2. Briefly describe the role or the meaning of the following terms: (16 47)
(a} Long non-coding RNA
{b} Pluripotent stem cells
(c) Ubiquitination
(d) Transcription factors
{e) Epithelial-mesenchymal transition
(f) Genome editing
{g) Exosome

(h) Transcriptome
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Translational medicine
Micro RNA
Proteomics

Apoptosis

Autophagy

AN T

Innate immunity




