
Can you fix the telephone cord? 
 
Do you remember the old-style telephones with a coiled cord connecting the earpiece? If you 
were born into the world of wireless connectivity you may want to have a look at the one 
below. The telephone in my family did not have the same retro-cool appearance, it was grey 
and extremely ugly, but similar to all such telephones it came with one big problem. Indeed, 
the coiled cord had a strong tendency to get twisted and start wrapping around itself. At the 
end of the day it was often so entangled that the earpiece wouldn’t reach very far, which was 
really annoying when you wanted to answer a call. Moreover, when I was a phone-addicted 
teenager, I always got the blame for this mess.   
 

 
 
Several years later, when I was studying cell biology at the university, I learned that there is a 
very similar problem that has to be dealt with constantly within each cell of our body. In fact, 
our DNA behaves much like a coiled telephone cord. If you would hold a piece of DNA and 
start twisting the ends in opposite directions, it would soon wrap around itself, forming what 
is known as supercoils. Imagine now that our DNA would be as thick as the cord. The total 
length in each cell would be around 8 000 000 meters and it would be kept within a nucleus 
only 24 meters wide. How does it even fit? And can you imagine the huge tangled mess that 
could be created in there?  
 

 
 

The solution to this problem is a very careful organization of our DNA together with 
packaging proteins known as histones. Basically, the DNA double helix is wrapped around 
the histones and folded into much shorter fibres. This solves the fitting problem, but the 



packaging also needs to be dynamic for the cell to be able to access the DNA. Thus, different 
parts of the DNA are constantly being unwrapped and re-wrapped around the histones. And 
just like for the telephone cord, constantly twisting and wrapping the DNA double helix in 
different directions has the potential to create a mess.  
 
Opposite to the teen-age version of me, our cells of course have very efficient tools for 
dealing with this problem, too. They are called DNA topoisomerases. Their job is to 
efficiently release unwanted supercoils by acting like a combination of scissors and glue; 
cutting the DNA, releasing the twists and putting the ends back together perfectly. After my 
university years, I went into research and ended up studying the roles of these enzymes in the 
dynamic organization of DNA. It is a very delicate and coordinated system, and back in my 
mind, I keep wishing that I had something similar at hand when my parents kept asking me to 
untangle our telephone cord.  
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