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Historically, scientific discovery has been bot-

tlenecked by a lack of data. Scientists could 

generate hypotheses orders of magnitude faster 

than data could be generated to test them; 

months of work were required to test minutes of 

thinking. The arrival of high-throughput biomedi-

cal data generation technologies has transformed 

the field of biology research, enabling scientists 

to generate data in a single day that would have 

previously required over a decade to create1. At 

first, such experiments were prohibitively expen-

sive. The first human genome sequenced cost 

$2.7 billion dollars and required 15 years to com-

plete; today, sequencing a human genome takes 

48 hours and $1,0002.

Within these terabytes of data may lie new strat-

egies for the earlier detection of disease, novel 

biomarkers for identifying patients who will ben-

efit from existing therapies, and undiscovered 

treatments for devastating illnesses. Examples 

abound of novel studies triangulating insights 

across disparate data silos5, 6, 7, 8.

This supra-Moore’s law reduction in cost for next 

generation sequencing (NGS) and other similar 

technologies has radically democratized access 

to data. Genomics (whole genome and exome 

sequencing) epigenomics (methylation sequenc-

ing, ChIP-seq, ATAC-seq), transcriptomics, 

proteomics, and metabolomics have all benefit-

ted, leading to an explosion of proteomics data 

ready for analysis3, 4.

Whether elucidating the molecular pathophysi-

ology of a disease, identifying novel therapeutic 

targets, or segmenting a patient population to 

those most likely to benefit from a given therapy, 

multi-omics approaches and their subsequent 

integration hold tremendous promise for upgrad-

ing our therapeutic and diagnostic arsenal.

General Background
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Unfortunately, most of the biologists who 

generate these complex datasets lack the 

computational expertise to manage and analyze 

them using existing tools, which require expert 

knowledge in esoteric computing languages 

and environments. This drives a reliance on 

highly over-subscribed bioinformatics experts 

to execute even basic analyses.

Additionally, poor standardization across tools 

and the use of esoteric computing languages 

and environments make data processing and 

analysis difficult, even for bioinformaticians. 

It can take weeks to months for researchers 

to receive the results of even standardized 

workflows9, 10.

Given the rapid proliferation of NGS data and the 

aforementioned analytic bottlenecks, demand 

has far outpaced the supply of bioinformaticians, 

who now spend a significant fraction of their 

time simply shepherding data through common 

workflows11.

This imbalance has created a critical backlog in NGS data interpretation and resulted in 

unacceptably long lead times for biologists to receive their results, as well as frustration from 

bioinformatics teams. There is an urgent need for simple, user-friendly tools that empower 

researchers to plan, run, and refine their own data analyses and more rapidly derive actionable 

findings from their NGS data.
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The GUI-based approaches (DNAnexus, Galaxy, 

Illumina’s BaseSpace) enable biologists to create 

pipelines in a drag-and-drop format, but their 

approach lacks the flexibility required for many 

research applications. Also, unlike the business 

and social media software that no-code solu-

tions were used for successfully, the problem 

at hand is not ‘productionizing’ a data analysis 

pipeline.

Scientists’ exploration of their data is not a 

linear, well-defined pipeline, but rather a web 

of evolving data transformations and iterative 

investigations that lead to eventual insight. The 

explosion of analytic options in a multi-omics 

world makes it infeasible for companies to build 

out a new drag-and-drop widget for every new 

variation on an existing analysis method.

High-code options such as Terra and NextFlow, 

meanwhile, provide the flexibility GUI-based 

products lack, but require a high level of com-

putational sophistication and thus have a more 

limited user base (bioinformaticians) and do little 

to address the overall bottleneck in data analysis.

Coding knowledge also doesn’t solve bioin-

formaticians’ need for efficient and performant 

storage, compute, and access solutions at scale 

— a key challenge for most organizations; up 

to 70% of any pharmaceutical research project 

is spent simply setting up the required analysis 

infrastructure12.

Two solution archetypes have emerged: “no-code” drag-and-drop products, 
leveraging graphical user interfaces (GUIs), and “high-code” solutions, geared 
toward bioinformaticians. 

Imperfect Solutions
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Although the issue is coming to a head today 

in bioinformatics, other industries have suc-

cessfully navigated deluges of big data. 

Organizations such as Amazon Web Services 

and other cloud-based providers have democ-

ratized access to raw storage and compute 

resources, at least to those sophisticated 

enough to use them (cloud v1).

Sitting atop such raw resources are product 

offerings including DataBricks and Snowflake, 

which in turn facilitate access to the storage 

and compute services, unlocking enormous 

value for a much broader customer base 

(cloud v2). The key insight of companies like 

Databricks was not just recognizing the glaring 

need that less computationally savvy users 

had, but building products that met them 

where they were.



Inspired by the democratization approach, Watershed Informatics is 
developing the Watershed Cloud Data Lab (Data Lab), an easy-to-use 

sequencing data analysis tool for both biologists and bioinformaticians. 

Our product combines a custom Python-based 

application programming interface; a high-per-

formance, scalable, cloud-based compute 

cluster for high-speed computing and data stor-

age; and a custom cloud notebook that enables 

drag-and-drop interactive analysis and visualiza-

tion of NGS data. 

Data Lab’s cloud notebook offers an easily 

readable and interpretable alternative to the 

thousands of lines of code, written in multiple 

programming languages, encountered in existing 

tools.

Data Lab removes the bottleneck in scientific 

discovery by enabling biologists to process, 

store, and analyze their own NGS data and 

easily collaborate with computational col-

leagues. Our key innovation lies in balancing 

accessibility and robust data analytics, offering 

biologists a user-friendly, flexible tool unlike 

any other currently on the market. Data Lab’s 

GUI/Python hybrid offers a simple-yet-flexible 

set of tools that empower scientists to design 

and run their own data exploration with the 

ease of a “Dry Laboratory.” 

A Better Way Forward
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Together, our simplified data management, cloud 

notebook, and scalable compute cluster elimi-

nate the challenge of setting up a computational 

environment, reducing the time it takes to start a 

new data workflow and obtain results.

Biologists need only to drag and 
drop their datasets over a high-
speed internet connection or 
supply a link to their data from 
existing cloud data providers for 
its ingestion into Data Lab. 

From there, even those with little-to-no coding 

experience can fully leverage the suite of anal-

ysis tools available through Data Lab without 

concern for version compatibility between tools 

or sufficient computational resources.

Watershed generates a one-to-one mapping 

between the specific computational manipula-

tions a biologist wishes to perform and the lines 

of code required. 

This approach has two key advantages: first, 

it massively reduces the amount of required 

coding know-how by condensing hundreds of 

lines of Linux, Perl and/or R/Python into a single 

function, thereby enabling even novice coders 

to robustly and reproducibly execute an -omics 

workflow. Second, by having these functions 

serve as the atomic units of a templated work-

flow, Data Lab provides flexibility that is lacking in 

pure GUI or consultative-based approaches.

By shortening time between iterations and 

enabling efficient and effective experimentation, 

Data Lab accelerates scientific discovery and 

expedites the development of targeted thera-

pies and diagnostics for countless intractable 

illnesses.
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“I’m a cancer biologist, not a programmer. My lab 

generates multi-omics data, and Watershed’s 

template workflows let us generate basic insights 

with publication-quality figures immediately. The 

broader platform is fantastic for collaborating with 

bioinformatics colleagues on more sophisticated 

analyses. Overall, Watershed hugely expedited 

our analysis, and my lab continues to expand our 

usage of the platform.”

Srinivas Vinod Saladi, Ph.D.

Assistant Professor, Harvard Medical School, Mass. Eye and 

Ear Institute

“Watershed developed a customizable platform 

that my biology team uses to query databases on 

their own and, importantly, without needing to 

understand code. The simplicity of the interface 

allows us to generate answers in minutes rather 

than [the] months of back-and-forth interactions 

that are typically needed when working with a 

bioinformatician. Watershed is helping us unlock 

the next stage of Revitope’s therapeutic 

development programs and we are excited to 

continue our partnership.”

Werner Meier, CSO

Revitope
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