
While there have been notable advancements in structural variant analysis 
in tumor genomes, there is still a lack of comprehensive analysis of tumors 
integrating multiple technologies to fully characterize events not previously 
discovered using current tools. In this study, we have applied a non-se-
quencing-based genome mapping technology, Bionano, together with 10x 
Genomics linked-reads and standard whole genome sequencing to three 
gastric cancer, two brain cancer and one gastrointestinal stromal tumor 
(GIST) samples. Leveraging the Bionano technology, we captured structural 
variants including those at low frequency by combining assembly and rare 
bionano SV pipelines. We identified 24 sample-specific variants in brain 
cancer samples, 90 sample-specific variants in GIST and average of 231 
sample-specific variants in gastric cancer. Additionally, we present results of 
Longranger SV calling as well as our newly developed tool VALOR2, a map-
ping based algorithm for characterizing complex large-scale SVs from 10x 
linked-reads on this cohort. We show that an integrated approach is able to 
identify more variants than one single approach (an average increase of 400 
inversions over any one method, for example), and characterize the compo-
sition of structural variants for each sample. Consensus calls allows for the 
identification of false positives or resolving more accurate breakpoint loca-
tions. Valor2 is able to identify an average of 80 variants across all samples, 
a majority of which is not identified by longranger. We also identified events 
which affect candidate cancer genes such as PSD3, IFNA6, MIR4767, 
among others. We present a comprehensive set of variations in gastric and 
brain cancer ranging from simple events to large and complex events such 
as reciprocal and inverted-reciprocal translocations in order to identify clini-
cally relevant events.
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VALOR2

Our early analysis includes 6 pilot genomes from the Englander Institute for Precision Medicine. 
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SummarySummary
Question:

Task:

Results:

Discussion:

What patterns of structural variations can a multi-platform 
approach uncover within a cohort of cancer patients?
 
Use orthogonal sequencing data from Bionano, 
Linked-Reads, and short-read WGS to show how each 
can complement each other in identifying variations.    

We identified multiple classes of SVs with each platform. 
115 average sample specific calls with Bionano, 80 vari-
ants overall (Valor2) and 693 variants overall (longranger).

The length distributions of the SV calls from the platforms 
show that these technologies can complement each other 
in identifying small to large SVs. We also identify high con-
fidence SVs that potentially interrupt known cancer genes.

Figure 1: Number of structural variants identified for all samples across population.
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Figure 8: 40 Kbp duplication identified by Bionano in Patient 2 disrupting LGR4 and BDNF-AS

Figure 6: 333 Kbp homozygous inversion in Patient 1. Potentially interrupts FRMD5 

Figure 5: Overlap of large deletion calls in Patient 2

MethodsMethods

DiscussionDiscussion

Figure 1: Length distribution of calls 
made by Bionano, Valor2 

and Longranger 

Table 1: Sequencing plan and details of eacg patient in pilot cohort

Table 2: Sample-specific SVs identified by Bionano pipeline.
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Figure 7: 21 Kbp deletion in Patient 6. Interrupts IFNA6

Figure 9: 4.2 Mbp heterozygous deletion idenitified in Patient 6. Bionano reveals a 
single large deletion event which is covered by multiple 

predicted events by Linked-Reads.

Figure 10: 200 Kbp heterozygous deletion in Patient 2
 showing concordance among platforms. Interrupts micro RNAs, including MIR-4767
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Figure 3: Structural variants within pilot cohort identified by Valor2  

Figure 2: Bionano Circus Plots 
with overlap of Valor2 

and LR calls

Figure 4: Overlap comparison of Valor2 and Longranger calls
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