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Structured protein domains SLiMs

Approximately 50–200 amino acids, with several points of contact Just ~2–10 amino acids, with only 2–3 that act as core  
binding determinants

Distinct three-dimensional structure Lack a three-dimensional structure

Strong and often long-lasting interactions, such as in protein complex formation Weak, transient interactions

Bind domains of other protein partners, interactions that often resemble a  
lock-and-key mechanism Typically bind to a conserved pocket on a globular protein domain
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SLiM BASICS
In the early days of studying protein behavior, researchers recognized that large, structured protein domains often interacted with each other in a 
lock-and-key fashion, fitting together almost like puzzle pieces. Toward the end of the 20th century, however, the growing discovery of previously 
overlooked unstructured regions suggested that there was more to the story. One type of protein interaction mediated by the unstructured pro-
teome involves short linear motifs (SLiMs), abundant stretches of up to 10 amino acids. Their interactions with other proteins are generally tran-
sient and weak, but SLiMs are nevertheless significant contributors to protein function and regulatory mechanisms in the cell.

the help of novel techniques such as X-ray crystallography and 
nuclear magnetic resonance spectroscopy. But while these often 
strong interactions between well-structured protein regions 
undoubtedly hold a critical place in biology, the focus on them 
overlooked countless unstructured regions that exist in the pro-
teome. That all changed in the late 1990s when it became clear 
that these unstructured protein regions were not only abundant, 
they mediated important cellular functions.

This shift in our thinking, coupled with new biochemical and 
computational tools, resulted in the recognition of a new class of 
proteins that are unstructured, or intrinsically disordered. But 

these posed a new challenge to protein biologists: How can we 
study such unstructured proteins if there is no structure to solve? 
Where do we start? 

Turning to bioinformatics, researchers uncovered many 
interactions within disordered protein regions, with the major-
ity of interactions taking place between short stretches of just 
2 to 10 amino acids—SLiMs, a term coined in 2006 by a group 
at the University College Dublin Conway Institute of Bio- 
molecular and Biomedical Sciences.2 Compared with other types of 
interactions, these motifs bind weakly and transiently, often to con-
served pockets on globular proteins. (See illustration on page 14.)
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https://www.sciencedirect.com/science/article/abs/pii/S0959440X11000649?via%3Dihub
https://academic.oup.com/nar/article/34/12/3546/2375654



