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10:30 – 11:00  Welcome coffee 

11:00 – 12:00  Prof. Malcolm White, University of St Andrews 
The surprising CRISPR system – more than just Cas9! 
 
This talk will outline the key steps in the discovery and elucidation 
of the CRISPR system for adaptive antiviral defence in 
prokaryotes. A large number of CRISPR associated (Cas) proteins 
are involved in the capture of foreign DNA, incorporation into the 
host genome, processing of resultant small CRISPR RNA species 
and their loading into effector complexes, of which Cas9 is just 
one example. 

12:00 – 13:00 Dr. Albena Dinkova-Kostova, University of Dundee 
   Targeting the Keap1/Nrf2 pathway for cytoprotection 

 
The Keap1/Nrf2 pathway regulates networks of proteins that 
protect against the cumulative damage of oxidants, electrophiles, 
and misfolded proteins.  The interaction between transcription 
factor Nrf2 and its main negative cytoplasmic regulator Keap1 
follows a cycle whereby the protein complex sequentially adopts 
two conformations: “open”, in which Nrf2 binds to one monomer of 
Keap1, followed by “closed”, in which Nrf2 interacts with both 
members of the Keap1 dimer.  Electrophiles and oxidants 
(inducers) are recognized by cysteine sensors within Keap1, 



disabling its function to target Nrf2 for ubiquitination and 
degradation. Consequently, the protein complex accumulates in 
the “closed” conformation, free Keap1 is not regenerated, and 
newly-synthesized Nrf2 is stabilized to activate target-gene 
transcription. 

  
The prevailing view of the Keap1/Nrf2 pathway, for which there 
exists a wealth of experimental evidence, is that it lies at the heart 
of cellular defense, playing crucial roles in adaptation and survival 
under conditions of stress. More recently, the significance of Nrf2 
in intermediary metabolism and mitochondrial physiology has also 
been recognized, adding another layer of cytoprotection to the 
repertoire of functions of Nrf2. One way by which Nrf2 influences 
mitochondrial activity is through increasing the availability of 
cofactors and the utilization of substrates for respiration. Another 
way is through accelerating fatty acid oxidation. These findings 
reinforce the reciprocal relationship between oxidative 
phosphorylation and the cellular redox state, and the key role of 
Nrf2 in regulating this balance. 

 
13:00 - 14:00  Lunch 

14:00 – 15:00 Dr. Helder Ferreira, University of St Andrews 
Keeping things tidy: telomere positioning in the eukaryotic 
nucleus  
 
Telomeres (the ends of linear chromosomes) are crucial for 
genome stability and have been linked to cellular aging. 
Interestingly, these fragile chromatin domains often occupy distinct 
sub-nuclear domains. This talk will cover how the three 
dimensional organisation of telomeres within the eukaryotic 
nucleus is set up and maintained. 

15:00 – 15:40 Journal Club: Reyes Sanles-Falagan 
TFIIH: when transcription met DNA repair  
 
The transcription initiation factor TFIIH is a remarkable protein 
complex that has a fundamental role in the transcription of protein-
coding genes as well as during the DNA nucleotide excision repair 
pathway. The detailed understanding of how TFIIH functions to 
coordinate these two processes is also providing an explanation 
for the phenotypes observed in patients who bear mutations in 
some of the TFIIH subunits. In this way, studies of TFIIH have 
revealed tight molecular connections between transcription and 
DNA repair and have helped to define the concept of ‘transcription 
diseases’.  


