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Copy number variations(CNVs) play a crucial rolein  Taking bioinformatics scripts from R&D to ACh|evementS

the diagnosis of neurological and other rare production presents challenges due to differing

diseases(RDs), contributing to 6-7% of positive goals. In R&D, scripts prioritize flexibility and Developed a fully automated

cases in Whole Exome Sequencing (WES)tests. rapid experimentation, while in production, Nextflow-based CNV pipeline to streamline
With the rapid development of whole exome efficiency, scalability, and reliability are key. analysis and eliminate manual intervention.
sequencing, an increasing number of tools are

being proposed for copy number variation Opportunities for improvement include

detection. Also, verifying whether the variant is enhancing reproducibility, optimizing error
genuine or not before reporting is critical. handling, and managing large datasets more Enhanced scalability and efficiency, allowing

effectively. By focusing on performance, larger datasets to be processed with minimal

documentation, error management, and effort.
R&D: CNV Workflow tomati th deployment

AUEDMALIoN, We Lan SNSUTe Smooth epioymen Overall reduction of CNV pipeline time by ~80%
Reduced AWS costs from $1.10 to $0.18 per

Integrated the pipeline into the WES workflow,
enabling seamless, high-throughput processing.

The CNV workflow uses R&D scripts to verify and efficient production operation.

CNVs called by Dragen in the main pipeline.
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> Introduction Problem Statement

Dragen’s static profile method may cause false 118 of data.
positives/negatives due to inter-sample coverage C ONCO rd ance Te St
variability. To improve accuracy, we developed an P d o P- I o
In-house CNV pipeline that creates dynamic A thorough concordance test on a 100-sample o UCt|0n |pe INe
prTfllis uiLngtpreg/g)uslyfegu$nced sar%p])les, xnﬁsngrr?hs t.wnatt thine\;v Nexlttflovmlpglllr)e | The automation of the CNV pipeline workflow
’ SEIeC 'n%h < 0P 0B MOSTSIM! ﬁr o(;\es. c f ) al!)lst:rlwt's | t'em Segr!ny CS) ;esums Wr It? ilvrerlng through a Nextflow-based pipeline (Figure 1) has
pipeline then compares normalized coverage o u itial time savings. A comparative ba significantly reduced processing time.
samples across the selected profile samples to graph—illustrating overall execution times | B
calculate copy number and z-scores. By between the R&D and Production ko || [eoa Exnn Nmﬁfﬁ:ﬁ
combining two CNV detection methods, this approaches—clearly demonstrates the -- Lw A A
approach increases call confidence. performance gains of our new approach. ﬁnﬁmpgmpﬁ -vlg;m_imlng'samﬁg; |
 one || potie |
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Containerized the pipeline to y v H
ensure consistent results F"‘E;Eﬁ";’i';ﬁiﬁﬂ““J
Hands-Free across environments, e
Execution eliminating system-related —Y _'L 1
- issues and speeding up MuIti-Processing Fig. 1: Nextflow-optimized B
Transitioning to Nextflow has deployments for more pipeline. Each box represents a Ceiled il
re]ycl)llutlonlzed our [l)qlpellng by reliable releases. Leveraging Nextflow’s native step in the pipeline, and steps v
ully automating t ggntlre support for mglhprocessmg, executed in parallel are indicated S O
workflow, streamlining we run tasks in parallel at bv the same color
processes from start to finish. multiple levels, processing y ' v _v—
each sample simultaneously. *PPDB: Pooled Patient DataBase {m‘;’ggﬂ:‘;ﬁjﬂgﬁv]
_ This speeds up processing plots
R&D vs Production and reduces manual o o .
15 intervention. The above optimized pipeline enabled the rapid
generation of output files(See the plotsin Figure
Optimization [ 2)ensuring accurate and fast identification of
3 . g :
clinically significant CNV events which are
Optimized pipeline scripts, ‘J‘:" Batch .y J Coe .
particularly those for generating S . D ) essential for clinical interpretation.
plots, by utilizing more efficient 5 rocessing e TR e R e T
data structures and refining the - To manage large datasets
code to minimize memory usage. 0 gc arg , e
R&D Production Mmore efﬁC|ent|y, weve % =1
implemented batch = |
processing, optimizing
data-intensive operations R _j |
Fault Improved and improving scalability. - -f
o Single Exon HOM Deletion
Tolerance Logging
The pipeline is designed Our enhanced logging S
with robust fault tolerance, system captures detailed 5 \/—/’\\/\/\/\
allowing it to resume from ~script logs and tracks B
failures and support reruns, infrastructure usage through 1
ensuring continuous execution traces, timelines,
operation even in the event and Nextflow reports, I N T T A O R N
of interruptions. Improving monitoring, e —
troub|e5hooting’ and Multi Exon Amplification

performance analysis. : : .
Fig: 2. AHomozygous deletion of exon -1in the SGCG gene,

may be associated with autosomal recessive limb-girdle
, o , . o muscular dystrophy-5(LGMDR5). 2. A duplication of exons
These enhancements collectively have significantly improved performance, increased efficiency, and 8-13 in the KCNO2 gene, may be associated with

ensured a smooth transition from R&D to production, offering a more reliable and scalable solution. developmental and epileptic encephalopathy-7(DEE7).




