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Abstract
Chromosomal Microarray (CMA) is currently the gold standard for measuring 
constitutional chromosomal copy number variations (CNVs). Shallow Whole Genome 
Sequencing (WGS) is nowadays also used to detect CNVs as it is a cost-effective 
solution. However, CMA and shallow WGS just detect changes, that represent only 
~12% of variants associated with constitutional diseases.1 The remaining individuals 
usually are referred to a second test that, in most cases, is exome sequencing. 

Performing two genetic tests in the clinical analysis setting is labor intensive, time 
consuming and results in high costs. The SureSelect target enrichment assay OneSeq 
and accompanying SureCall analysis software detects genome-wide copy number 
changes, copy-neutral loss of heterozygosity (cnLOH), and single-nucleotide variation 
(SNV) mutations in one comprehensive assay. This approach potentially substitutes 
the use of two tests into a single test. The SureCall data analysis software is installed 
locally on the computer and is optimal for low volumes, however, there is a growing 
need for a scalable solution suited for higher volume samples. 

Unlike SureCall software, Alissa Align & Call offers a cloud-based computing 
environment, decoupling runtimes and storage space from the user’s own 
computational resources. Because of the cloud computing infrastructure available 
through Align & Call, any user can complete variant calling for a configurable number 
of samples in parallel, reducing runtime for large numbers of samples. Data storage 
and RAM are provided for every sample being analyzed, facilitating analysis of large 
panels or samples sequenced at great depth. Align & Call is also integrated with 
Alissa Interpret, for efficient annotation, curation and reporting of variant calls.

Analysis of OneSeq Constitutional 
Research Panel Data on the Alissa 
Clinical Informatics Platform
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Introduction
In this application note, we analyzed known chromosomal aberrant samples 
enriched with OneSeq Constitutional Research panel bait and showed that copy 
number changes, cnLOH, indels, and single base pair mutations could be detected 
using Alissa Align & Call. Results generated by Alissa Align & Call are available in a 
single VCF file which can be seamlessly uploaded to the Alissa Interpret module, which 
allows users to efficiently and consistently interpret these results in a streamlined 
workflow and draft reports. 

Congenital structural malformation and developmental disorders, including 
intellectual disability often manifest in early childhood as deviations from the 
normal development. In the past 5 years, major advances have been made in the 
identification of specific genetic causes of these disorders. The methods used in 
previous studies are Chromosomal Microarray (CMA) for copy number changes and 
exome sequencing as a second diagnostic test. However, it has not been possible to 
perform a genome-wide survey of copy number changes with targeted sequencing. 

The OneSeq target enrichment kits are designed so that genome-wide 
CNVs, cnLOH, indels, and targeted mutations can be simultaneously determined. 
SureCall allows for the streamlined analysis of OneSeq data but is adapted for low 
volumes. 

Alissa Align & Call is a web-based scalable solution better suited for larger volumes 
while also providing streamlined analysis of OneSeq data. In addition, Alissa Interpret 
provides direct access to the knowledge in a wealth of clinical annotation sources 
and databases, supporting the interpretation of detected variants of all classes.

Methods
Target enrichment panel design
The OneSeq target enrichment kits are based on the Agilent SureSelect technology 
and consist of three sets of baits:

 – First set of backbone baits for genome-wide copy number change detection by 
comparing an experimental sample to a known reference sample.

 – Second set of baits that target genomic regions with high minor allele frequency 
SNPs allows for the detection of cnLOH.

 – Third set of baits that target specific regions of interest allows for the detection 
of mutations and indels.
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The catalog OneSeq Constitutional Research Panel (Figure 1) is a 28 Mb design. It 
includes baits (12 Mb) for a functional copy number resolution of 300 kb and cnLOH 
resolution of 5 Mb in the genome-wide backbone, and a higher 25–50 kb resolution 
in disease associated ClinGen regions. It also includes all content (16 Mb) from the 
Agilent SureSelect Focused Exome Panel targeting disease-associated genes. 

DNA samples
Samples with known chromosomal aberrations causing neuropsychiatric disorders 
were processed by following the Agilent SureSelect XT Target Enrichment System 
for Illumina Paired-End Sequencing (Villela D. et al., Eur J Med Genet. 2017 
Dec;60(12):667-674). Agilent reference Male sample was processed similarly and 
used as controls in the data analysis. 

Alissa Clinical Informatics Platform
A OneSeq analysis on the Alissa Clinical Informatics Platform simultaneously finds and 
investigates CNVs, copy-neutral LOH, point mutations, and indels. Using the Alissa Align 
& Call data analysis module on the platform, copy number changes were detected by 
comparing an experimental sample to a known reference sample. 

The in-house developed SNP calling algorithm SNPPET was used to call point 
mutations and indels. The high-frequency, minor allele SNPs covered by the OneSeq 
backbone design was used to determine copy-neutral LOH. Align & Call also provided 
a graphic user interface to visualize SNVs, CNVs and LOH, allowing the researchers to 
investigate the genomic context of the variants.

The variants of all classes called in the VCF file were imported into the Alissa Interpret 
variant assessment module on the platform to standardize and automate filtering and 
triage of these variants based on many configurable parameters via the easy to use 
web-based interface. 

Filter parameters include population frequency, coding effect, presence or absence in 
publicly available databases, and many more. Alissa Interpret was used to speed up 
review and classification of the variants of interest in context of up-to-date knowledge 
from the relevant databases and allowed automated drafting of clinical grade reports 
based on customizable report templates.

Figure 1. Bait design schema used for OneSeq target enrichment.
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Based on the evidence gathered using Alissa Interpret, we concluded this deletion could 
be classified as Pathogenic/Likely Pathogenic according to the ClinGen database. 
(Figure 3).

Results and discussion
Detection of CNVs
We were able to detect the expected whole chromosome copy number changes in 
several samples with known aberrations using Alissa Align & Call. Figure 2 shows the 
detection of a deletion in sample 15511.

Figure 2. OneSeq copy number data analysis in Alissa Align & Call showing a ~4 Mb deletion in sample 
15511 on chromosome 17. The top panel shows the copy number data with each red and green cross 
representing a raw data point. The bottom panel shows the B-allele frequency of SNP data.

Figure 3. Alissa Interpret classification tree with CNV integration. The variant assessment module presented 
evidence from the integrated ClinGen database indicating the ~4 Mb deletion in sample 15511 was reported 
as Pathogenic/Likely Pathogenic (P/LP).
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The B-allele frequency of almost all SNPs was 0% or 100% and virtually no heterozygous 
SNPs could be detected across the entire chromosome. As no change in the 
copy number occurred, we conclude for this sample, based on the Alissa Interpret 
classification tree (Figure 5), LOH (cnLOH) possibly caused by Uniparental Disomy (UPD).

Detection of cnLOH
We were able to detect the Loss of Heterozygosity (LOH) in sample 20068 (Figure 4). 

Figure 4. Copy number and LOH data analysis in Alissa Align & Call showing UPD in sample 20068. The 
top panel shows the copy number data. The entire chromosome is diploid. The bottom panel shows the 
LOH data. Each dot represents the B-allele frequency of a SNP.

Figure 5. Alissa Interpret classification tree showing the copy-neutral LOH in sample 20068.
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Figure 6. Heterozygous UBE3A variant [c.1444C>T:p.(Arg482Ter)] of sample PCGH461 detected by Alissa 
Align & Call.

Figure 7. The UBE3A variant [c.1444C>T:p.(Arg482Ter)] of sample PCGH461 could be flagged for review 
and reporting as an actionable variant using Alissa Interpret. 

Detection of point mutations
The nonsense mutation in the UBE3A gene of sample PCGH461 was correctly 
identified by Alissa Align & Call (Figure 6).

Using Alissa Interprets flexible variant filtering and triage tools, we could easily drill 
down to this variant of interest and identify it as pathogenic based on the collected 
evidence from in silico effect predictions and public and in-house curated databases 
(Figure 7).
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Reporting
The variant assessment results can easily be captured in clinical grade reports using 
Alissa Interpret`s flexible reporting framework, which is based on customizable report 
templates. 

In addition, the interpretation results can be exported to the lab’s LIMS system through 
flexible system integrations between Alissa Interpret with the labs upstream or 
downstream systems. Moreover, every analysis step performed in Alissa Interpret is 
transparent and fully traceable supporting clinical practice and regulatory compliance.

Conclusion
OneSeq target enrichment in combination with Agilent Align & Call provides a 
streamlined method for detecting copy number changes as well as cnLOH, indels 
and point mutations. Align & Call is optimized for analysis of OneSeq data and 
is immediately scalable as volumes grow. Alissa Interpret provides the tools to 
efficiently filter down to the aberrations that matter, and review and curate them 
against a wealth of clinical annotation sources and databases. We conclude that 
OneSeq target enrichment and accompanying Alissa Align & Call and Alissa Interpret 
modules offer a seamless workflow from sample to clinical draft report.
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