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Dear Dr. Axton,

We would like to submit our manuscript entitled “Uniform Survey of Allele-Specific Binding 
and Expression Across 383 Individuals” for publication in Nature Genetics. This is in response to the 
call for data analysis papers by the journal. We apologize for not being able to meet the May 1st deadline 
for the presubmission inquiry, and hope that this manuscript will still be duly considered.

The recent 1000 Genomes Project and exome sequencing projects have uncovered a 
preponderance of rare variants within the human population. The accumulating number and diversity of 
personal genomes being sequenced will continue to contribute to a growing catalog of variation, with 
most of their functional effects unknown. One way to functionally annotate these variants is to overlap the 
personal genomes with signals from their corresponding ‘personal’ functional assays, such as ChIP-seq 
and RNA-seq datasets. 

In our study, we focus on interpreting single nucleotide variants (SNVs), including the rare 
ones, associated with allele-specific binding (ASB) and expression (ASE). By integrating existing DNA 
sequences, ChIP-seq and RNA-seq datasets, we assess ASB and ASE SNVs based on allelic imbalance 
observed in the readouts of the functional assays. Allele-specific behavior detection is extremely sensitive 
to technical issues of variant calling, RNA-seq and ChIP-seq experiments. For example, aligning the 
reads to the human reference genome introduces reference bias. Also, allele-specific SNVs detected 
in copy number variants have a higher rate of false positives, since copy number changes can easily 
masquerade as allelic imbalance. Hence, to alleviate these issues, the datasets have to be uniformly 
reprocessed. In all, we constructed 383 personal genomes and reprocessed 117 ChIP-seq and 475 
RNA-seq datasets from various studies, notably from the ENCODE and gEUVADIS projects. The 
endeavor took about 600 days in CPU time (1.6 years), but the pipeline is highly parallelizable, thereby 
streamlining the process. We consolidate the results in a database, AlleleDB. Subsequently, we are able 
to investigate the heritability and selection pressure of allele-specific behavior. We also provide a large-
scale comprehensive survey of allele-specific behavior in the human genome, delving into 953 non-
coding genomic categories, 19,257 autosomal protein-coding genes, and several categories of genes, 
gene elements and enhancer regions. The survey allows us to identify genomic annotations and regions 
that might be sensitive to allelic changes. 

Our study introduces a general pipeline to use existing datasets in the allele-specific annotation 
of personal genomes and provides a scalable community resource, AlleleDB, for allele-specific SNVs 
and annotations. As more diverse personal genomes, tissue types and cell lines, with corresponding 
functional assays become available, we expect the resource and framework to be of high value to 
researchers involved not only in allele-specific regulation or gene expression, but to the scientific 
community at large. Thus, we believe our work will be of considerable interest to your readership. 
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