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Variant Detection:
Computational Workflow

Variant Detection in Whole-Genome
and Whole-Exome Sequencing

Pipeline Improvements Over

Manual Process

Pipelines
automate multi-step sequencing analysis
(e.g., quality control, alignment, variant
calling) and execute tasks in parallel,
reducing total computation time.

Automated
workflows handle data processing, software
dependencies, and error handling,
significantly cutting down manual effort.

Cloud-based execution
dynamically distributes workloads across
multiple processors, ensuring faster analysis
with minimal hands-on time for researchers.
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Figure 4. Automated Genomic Analysis: Bioinformatics pipelines
reduce computing time by running tasks in parallel and minimizing
manual intervention. Cloud-based scalability and containerization
further enhance efficiency, allowing researchers to process
sequencing data with minimal hands-on time.
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clustering suggests distinct genetic subgroups, which may
reflect ancestry, demographic history, or disease-associated
genetic differences.
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Figure 2. Biological insights from whole genome sequencing and whole-
exome sequencing. A bioinformatics pipeline designed for variant
detection in WES and WGS can be applied to a wide range of biological
and clinical research questions.

: Concordance analysis confirmed
robust and reliable variant calls.
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automated QC, alignment, variant calling (GATK,
GLIMPSE2), and cloud-based GPU acceleration
for rapid, large-scale analysis.

Sequencing (WGS) and Whole-Exome Sequencing (WES). The PCA plot clusters individuals
based on genetic similarity, highlighting population structure. Each point represents an
individual, with colors distinguishing unique individuals and ellipses representing major
population clusters.
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