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Identification of apical regulators 
of the ALT mechanism 



•  Developed by Kyle Roux (Sanford Burnham, Sioux Falls) 
  

 
•  Tagging of protein with prokaryotic Biotin Ligase (BirA*) 

 Roux et al., JCB (2012) 
 
•  BirA-R118G (BirA*) is a more promiscuous biotin ligase 

 Kwon et al., MCB (2002) 
 
•  BirA* has a labeling radius of ~10 nanometers 

 Kim et al., PNAS (2014)         



















PICh:  proteomics of isolated chromatin -  hybridization and capture with PNA oligos 
 
QTIP: quantitative telomeric isolation protocol – IP/MS of shelterin complex associations 









Adapted from Sale et al., 2010 



Thanks to: Ivan Dikic & Alan Lehmann 



Adapted from Sale et al., 2010 







TRF1 KO + aphidicolin 

Agnel Sfeir, Cell (2009) 
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u  ALT associated PML Bodies (APBs) 
 
u  Extra-Chromosomal Telomeric DNA  

u  Telomere-Sister Chromatid Exchanges 



Yeager et al., Cancer Research  (1999) 





Henson et al., Nature Biotech (2009) 



•  BrdU and BrdC added to cell culture medium for ONE cycle 
•  Incorporated into newly replicated DNA strands 
•  Degraded by UV exposure and exonuclease treatment 
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ü  PCNA independent initiation of DNA synthesis 

ü  Polη suggested to act in SDSA pathway; no crossovers 

ü  Polη preferable to DSBR pathway; crossovers 

ü  Prevents excessive BIR; crossovers and mutagenesis 
 
X  Polη is error prone on undamaged DNA 

o  Base substitution rate of 1 per 18-360 nucleotides  
o  Preference for T-C transitions   (Matsuda et al., Nature 2000) 

   (Johnson et al. JBC, 2000) 
    



Hilda Pickett, NSMB (2014) 
Jerome Dejardin, Cell (2015) 
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