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Intrinsically unstructured proteins (IUPs) are the natively unfolded proteins which must be unfolded or
disordered in order to perform their functions.  They are commonly referred as intrinsically disordered
proteins (IDPs) and play significant roles in regulating and signaling biological networks [1]. IDPs are
also involved in the assembly of signaling complexes and in the dynamic self-assembly of membrane-less
nuclear and cytoplasmic organelles [1]. The disordered regions in a protein can be highly conserved
among the species in respect of both the composition and the sequence [2].

IDPs have been found to be interacting frequently with the protein interaction networks [3,4]. The
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computational and bioinformatics analysis helps to identify and characterize disordered protein regions.
Around fifteen years ago, there was only one predictor available for identifying the disordered protein
regions, known as PONDR [5]. Today, around 50 predictors can be used to predict the disordered regions
in a protein [6] such as FoldIndex [7], GlobPlot [8], FoldUnfold [9-11], and so on. All these predictors are
based on different algorithms. Structural disorders account to different states thereby rendering the
prediction approach of single predictors ineffective. Therefore, some other combined algorithms were
developed to predict IDPs more efficiently such as PONDR-FIT [12]. Some of the databases for IDPs
also exist, for example, DisProt [13] and D2P2 [4].

In the last few years, the interactions between the IDPs and the other proteins have been an interesting
research topic as their detailed analysis opens opportunities for therapeutic targeting. Some of the studies
based on IDP interactions has led to successful pharmaceutical targeting [15]. DIBS (DIsordered Binding
Sites) is a recently developed database which stores interactions between the IDPs and the ordered
proteins [16].

The annotations of order and disorder are grouped into three categories:

1. Proteins are marked as disordered from the direct proofs collected from the databases such as
DisProt [13], and these proteins are referred as ‘Confirmed’.

2. Besides the direct experimental validation, the proteins are also marked as disordered in DIBS if
its close homolog found to be lacking the intrinsic structure.

3. the third group comprises the proteins regions in the disordered state that bind via a known, short
functional motif (either from ELM [17], UniProt [18], Pfam [19] or the literature).

The predictors’ accuracy for predicting the disordered regions in proteins is assessed as a part of the
critical assessment of structure prediction (CASP) experiment, and the best accuracy among the
predictors has been found to be 85% [21].

This article is just a short introduction to IDPs predictors and the interaction databases. We will try to
cover the algorithms of the predictors in detail in the upcoming articles. Meanwhile, keep telling us some
topics related to bioinformatics which you are interested in, or tools/software to get their tutorials. You
can write us at info@bioinformaticsreview.com.
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