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“Viruses are powerful model systems to study cell biology. Our lab has become particularly 
interested in how viruses are recognized by the cellular DNA damage pathway, and we have  
uncovered ways that viruses either exploit or manipulate the cellular machinery as they  
commandeer the cell for virus production. Our findings have important implications for  
understanding DNA repair and genomic instability.”

Like all viruses, herpes simplex virus (HSV)—the culprit be-
hind cold sores—requires a living host in order to multiply. But 
before it can hijack the cellular machinery to produce scores 
of copies of itself, it needs to evade the cell’s security system. 
To the host cell, invading viral DNA looks just like the product 
of DNA damage, which must be repaired or removed in order 
for the cell to stay healthy. This led Weitzman to suspect 
that viral DNA would be recognized by the cell’s DNA repair 
machinery and that the virus must somehow override the cell’s 
response to this foreign DNA.

To test this hypothesis, Weitzman and his team looked at what 
happens in a virus-infected cell when its DNA is damaged. 
In a normal cell, DNA damage sensor proteins rushed to the 
site of damage. In cells infected with HSV, however, the cells’ 
emergency repair teams didn’t respond properly. They identi-
fied a single viral protein, known as ICP0 that takes out the 
DNA damage response in human cells. It attaches so-called  
ubiquitin marks to two important DNA “security guards,” the  
 
 

proteins called RNF8 and RNF168. Ubiquitin flags proteins 
for destruction, in this case instructing the cell to get rid of 
the very proteins that protect it. Others had recently reported 
that RNF8 and RNF168 play a central role in DNA repair, 
where they ubiquitinate a protein called histone H2A, which 
directs DNA damage response proteins to accumulate at the 
sites of damage. The Weitzman lab found that through the 
degradation of these security guards, the virus prevents ubiq-
uitination at sites of cellular damage and therefore diminishes 
the cell’s ability to call in repair proteins. 

Watching these battles unfold yields important insights into 
fundamental mechanisms that allow HSV to dismantle its 
hosts’ defenses and may suggest a common mechanism by 
which viruses can successfully infect host cells. It also points 
out the key steps in maintaining an undamaged genome, 
which is a continuous challenge and crucial to prevent a cell 
from turning cancerous.

For more information, please visit
salk.edu/faculty/weitzman.html 
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