10 Common pitfalls in omics data processing
and how to avoid them

In today’s data-driven world, efficiently processing and analysing large volumes of biological data is crucial for
organisations to maintain a competitive edge and foster innovation. From drug discovery to genomics research,
well-structured data workflows transform raw, unstructured information into actionable insights. Yet, as the
number of data sources multiplies, technologies evolve, and compliance requirements become more stringent,
many biotech companies face challenges in building workflows that are robust, scalable, and maintainable.

Leveraging extensive experience designing and implementing data workflows for biotech industry leaders,
Data Intuitive understands the common hurdles in developing and sustaining robust workflows in production.
Effectively addressing these challenges frees teams from the burden of operational complexities - enabling
them to focus on driving scientific innovation instead.

In this article, we identify common pitfalls in omics data processing, explore the essential components of
effective data workflows in biotech, and offer actionable insights to help organisations build scalable,
maintainable, and industry-ready data workflows. Whether you're an R&D manager, a biotech researcher, or an
innovation leader, effective workflows are essential for accelerating discovery, optimising resource allocation,

maintaining data integrity, and driving cross-functional collaboration.
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Data quality

High-quality data is the foundation of reliable analysis. Without well-organised and documented
processing of raw datasets, errors and inconsistencies can undermine the credibility of findings and
compromise research outcomes.

Reproducibility

Reproducibility is essential for both scientific credibility and regulatory compliance. Inability to revisit
and validate data processing—sometimes years after the fact—compromises stakeholder trust and
results in wasted effort and resources.

Scalability

Biotech projects often face the challenge of handling increasingly large datasets.

While small-scale workflows may perform well, they may struggle under enterprise-level data loads.
While specialised workflow engines can significantly enhance scalability, they often necessitate
specialised knowledge to manage resources and evolve with new technologies.

Maintainability

As research tools evolve, so too must workflows. Workflows without a solid foundational design and
clear documentation often depend on the specialised knowledge of their original developers for
upkeep and troubleshooting. This reliance complicates maintenance, especially for new team
members, and increases the risk of delays and errors when upgrading software or incorporating
new tools.

Dependencies

Modern biotech workflows often rely on numerous tools, languages, libraries, and frameworks,
which can create technical complexity. These complexities create challenges in maintaining
consistency across development, testing, and production environments. Dependency conflicts or
missing components can lead to unpredictable behavior in data processing.
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Vendor lock-In

Relying heavily on specialised commercial platforms can restrict innovation and flexibility.
Over time, shifting platforms or integrating new technologies becomes more complicated,
making it difficult to adapt and control costs effectively.

Efficiency and collaboration

Maintaining and troubleshooting data processing workflows can divert valuable time away
from research activities. Workflows that require frequent maintenance cause domain experts
to take on IT-related tasks or require IT teams to manage complex scientific workflows,
which can introduce delays and decrease overall productivity.

Multi-platform processing

Data processing workflows often require the use of multiple computing environments,
including local servers, high-performance computing (HPC) clusters,

and cloud-based platforms. Managing these diverse environments with their varying
configurations and requirements introduces complexity and can negatively impact
consistency and efficiency.

Security and compliance

Biotech research often involves sensitive data, including proprietary findings.
Balancing regulatory requirements with operational efficiency demands robust
security measures. Failing to adhere to these regulations can result in trust or
compliance-related issues.

Version control

Biotech environments often involve a variety of coding languages and toolchains. Without
effective version tracking and documentation, teams struggle to maintain consistency and
alignment across different platforms, increasing the risk of errors and inefficiencies
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Many academic research scripts and biotech prototypes lack the structural integrity
required for industrial use. To transition from proof-of-concept to scalable and reliable workflows,
organisations should focus on the following key pillars:
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Pipelines should efficiently handle growing data volumes while adapting to new tools and
integrating into existing infrastructure with minimal disruption.

Establish processes that allow results to be verified over time, even as technologies evolve.
Automated versioning preserves critical pipeline milestones, ensuring long-term traceability.

Workflows should be user-friendly, designed for diverse expertise levels, and reliable under
varying data loads. Clear, comprehensive documentation ensures consistency and reduces
onboarding challenges.

A flexible, well-documented architecture supports seamless updates, expansion,
and troubleshooting, reducing dependency on original developers.

Workflows must align with regulatory standards while safeguarding sensitive data,
with security being a core feature rather than an afterthought.
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At Data Intuitive, we have developed an open-source tooling system
designed to bridge the gap between the scientific rigor of biotech research
and the operational demands of industrial workflows.

Our system transforms each research step into standardised, modular
components, simplifying the creation, management, and execution of data
workflows.

This tailored approach addresses key challenges - including scalability,
reproducibility, compliance, and maintainability—while automating complex
configurations and enforcing robust design principles.

Our tooling seamlessly integrates with existing IT ecosystems, reducing
downtime and minimising reliance on specialised expertise. By prioritising
flexibility and efficiency, we empower biotech teams to focus on scientific
innovation while ensuring their workflows are secure, reliable, and ready for
large-scale applications.

Feel free to contact us if you'd like to learn more or explore how our
approach can streamline your data workflows and unlock the full potential of
your research.
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