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Fanconi Anemia (FA) is a hereditary syndrome caused by a defective ability to repair DNA 
inter-strand crosslinks (ICLs). This induces genome instability and leads to developmental 
defects and cancer predisposition. The products of at least 23 genes participate in a network 
for ICL repair, termed the FA pathway. A central step in the FA pathway is the 
monoubiquitination of FANCD2-FANCI (D2-I) by the FA core complex. Ubiquitinated D2-I 
(ubD2-I) is thought to serve as a molecular hub to recruit nucleases that will ‘unhook’ the 
lesion. We recently discovered that D2-I is a DNA clamp locked onto DNA by the FA core 
complex. However, it is still unknown how the DNA damage site is detected, and how ubD2-I 
marks its location and recruits repair factors. I will present our recent and ongoing work 
combining electron cryo-microscopy (cryoEM) with mass spectrometry, biochemistry and 
other molecular biology techniques, to dissect the molecular basis for the activation and 
regulation of this essential DNA repair pathway.
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Beta2-integrins in immunity: new roles for old players

Beta2-integrins are important adhesion- and mechanoreceptors in immune 
cells. They are well known to play essential roles in immunological processes 
such as leukocyte trafficking, phagocytosis, T cell activation and T cell effector 
functions. Dendritic cells (DCs) are the main antigen presenting cells of the 
immune system, and are essential for anti-tumor responses.

We have shown that beta2-integrins play unexpected, novel roles in regulation 
of dendritic cell biology. In particular, loss of beta2-integrin-mediated adhesion 
leads to increased activation of dendritic cells, through cellular reprogramming 
with changes in epigenetic and transcriptional profiles. In addition, we also 
demonstrated that loss of beta2-integrin-mediated adhesion of DCs also leads 
to an altered metabolic profile of these cells, which is associated with cellular 
reprogramming. In addition, targeting beta2-integrins or downstream events in 
DCs leads to improved DC-mediated anti-tumor responses in vivo in melanoma 
cancer models.

In conclusion, our results indicate that loss of cellular adhesion may act as a new 
“danger signal” for dendritic cells, leading to epigenetic and metabolic 
reprogramming of these cells. Furthermore, targeting integrins or integrin-
regulated epigenetic or metabolic pathways may be a useful way to optimize 
DC-based immunotherapeutic approaches to tumors.




