
Fingerprints and the cell’s librarians 
By Jenna Persson 
Lab Website: http://www.bionut.ki.se/groups/kek/index.html 
 
In this era of biometric passports, it is extremely difficult to travel if you don’t have 
fingerprints. People with the rare condition of adermatoglyphia, also called Immigration 
Delay Disease, lack the unique identifying whorled pattern that most of us take for 
granted. Because of a mutation in a gene, these people produce less hand sweat and have 
smooth skin on their fingers.  
 
You might think that a condition with such specific symptoms would be caused by an 
error in a crucial skin building block. But by studying a Swiss family in which half of the 
members have normal fingerprints and half lack them, Janna Nousbeck and colleagues 
were able to trace the source of the condition back to the gene for a skin specific version 
of a protein called SMARCAD1. Far from being directly involved in the structure or 
construction of skin, SMARCAD1 is a member of a family of proteins called remodelers 
that control the way DNA, the cell’s instruction manual, is packaged.  
 
The human body contains around 200 different cell types, but with a few exceptions every 
cell in an individual contains the same DNA instruction manual. That means that every 
cell in the human body has the directions to make digestive acids, but only cells in the 
lining of the stomach are supposed to read and follow those instructions. So how does a 
brain cell ‘know’ which genes to read and which to leave silent, churning out 
neurotransmitters but, fortunately, not digesting our brains with the acids we turn against 
our food? The answer is in the way the DNA is packaged. Comparing DNA to a library 
and genes to books, some genes are like the Harry Potter series, constantly being read in 
every cell. These books are analogous to so-called housekeeping genes, which every cell 
needs for basic functions like getting energy. There are also genes like the ones for 
making digestive acids, which are cell-type specific. In cells where these genes are 
supposed to be active they are easily accessible, like books shelved at eye-level. In cells in 
which turning on the same genes would be inappropriate or deadly, these genes are locked 
away like books in storage boxes.  
 
SMARCAD1 and related proteins act like librarians, deciding which books should be on 
the book-of-the-month shelf and which should be packed away and unavailable for 
reading. The mutated SMARCAD1 in the fingerprint-less members of the Swiss family 
may be failing in its duties as a librarian, perhaps by leaving the ‘fingerprint instruction 
manual’ in storage. We don’t yet understand exactly what goes wrong in Immigration 
Delay Disease; interesting as studies like Nousbeck’s are, there are limits to what we can 
learn from studying affected families. This is where model organisms become important: 
by studying the role of SMARCAD1 in mice or even in yeast, we can get important 
insight into when and how these genetic librarians act.  
 



A Deeper Look 
In addition to helping the cell decide which genes to read, the packaging of DNA solves a 
second major problem, that of size.  Over the past few billion years of evolution, life has 
increased in complexity from single celled bacteria to modern multicellular fungi, plants, 
and animals. The length of the instructions, or DNA, has increased dramatically in the 
process, to the point that each human cell contains about two meters of DNA.  But the 
space the DNA has to fit into hasn’t really increased over all those years, posing a serious 
space problem. The solution to this problem has been to wrap the DNA around proteins 
called histones, compacting and organizing it at the same time. Histones, which are 
moved around by remodeler proteins like SMARCAD1, can be like either library shelves 
or storage boxes, presenting some genes to be read while locking others away.  
 


