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Dear Dr. Ostankovitch,

Thank you for the invitation and the opportunity to submit to the Journal of Molecular Biology. We would like to submit our manuscript entitled “MotifVar: A resource for amplifying population genetic signal by using repeat protein domains” for publication. 

Large-scale whole genome and exome sequencing projects have revealed an abundance of single nucleotide variants (SNVs) in protein-coding regions of the human genome and presents a great potential to be used in the interpretation of human protein sequences and structures. However, the coding regions are typically under high selective constraints, and the number of variants observed are low in the human population, such that the conventional use of inter-species multiple sequence alignment (we term “species-MSA”) is unable to aggregate enough statistics for meaningful downstream population genetics calculation. Here, we develop a MotifVar approach that make use of the repeated structure of the repeat protein domains (RPDs) to amplify population genetics signal. RPDs occurs about one in three human proteins and specifically mediate protein-protein interactions. Particularly, we develop a strategy to build a multiple sequence alignment (MSA) profile based on the simplest unit of RPD, a repeat protein motif; we term this “motif-MSA”. This approach allows a codon-level accumulation of SNVs, which serves as an ideal platform to utilize the copious amount of available variant data from sequencing projects. Subsequently, we use the SNVs to calculate genetic metrics to estimate selective constraints and identify important residues. Since these positions are identified at the motif level, which is the basic unit of RPDs, we can visualize these metrics in protein structures of RPDs consisting of any number of motifs. We provide our results for 17 RPDs as an online resource, MotifVar (motifvar.gersteinlab.org). In the manuscript, the RPD, tetratricopeptide repeat (TPR), is used as an illustrating example. 

Our study and pipeline address several of the challenges of analyzing rare genomic variants and using them for the interpretation of protein structures in the human population, especially those that are involved in protein-protein interactions. As more personal genomes become available, the number of rare variants will continue to increase, thus we expect the resource and framework to be of high value to researchers and will be of considerable interest to your readership. 


Yours sincerely,

Mark Gerstein
Albert L. Williams Professor of Biomedical Informatics,
		Co-chair of 1000 Genomes Project Consortium Functional Interpretation Group 
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