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AIM: This research aims to identify the potential mimotopes of the Aβ42 

peptide, from the not-coding DNA-derived peptides as candidates for 

Alzheimer’s immunotherapy.

We present an immunoinformatics approach to fine-tune an apparently 

useless portion of DNA into a valuable therapeutic molecule. Tapping the 

hidden potential of the less explored landscapes of the genome towards 

therapeutic endpoints offers interesting, therapeutically viable 

biomolecules. 

Further experimentation is necessary to validate the mimotope-antibody 

affinity in vitro and in vivo. 
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RMSD plot of mimo_PSP572 -Fab complex (red) in comparison with Fab 

(4ONF)(black) during MD simulation. 
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Overview of the methodology identifying mimotopes applicable in Amyloid-beta 

immunotherapy for Alzheimer's disease.

This study is the first of its kind to propose the non-coding regions of a 

genome as the potential source of therapeutic biomolecules. 
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Until recently, the non-coding junk regions of the genome were poorly 

studied when compared to the functional coding regions. Six proteins 

(named Eka, meaning ‘first’ in Sanskrit) originating from the not-coding 

regions of the bacterial genome were artificially expressed, and their 

phenotypic implications were studied experimentally1. 

In this study, we hypothesized that the intergenic space of a genome could 

be a key resource for the design of novel synthetic biomolecules with 

therapeutic implications, which we refer to as our Project Synthetic 

Proteome (PSP) dataset. 

With a handful of novel peptides which we refer to as Synpeps, predicted 

from not-coding regions, our interest was to computationally analyze the 

antigenic role of the peptides and identify the best possible candidates 

with applications in epitope-based vaccine design.

We used Alzheimer's Disease (AD) as an example use case to analyze 

the scope of identifying mimotopes (a peptide that mimics the structure of 

an epitope) with application in Amyloid beta42 (Aβ42) immunotherapy2.
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