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Background

Drug discovery remains one of the most formidable challenges in the preclinical pipeline, particularly the identification of novel therapeutic targets. Perturb-seq enables unprecedented
Insights into cellular function, but working with large, heterogeneous Perturb-seq datasets presents challenges in consistency and scale. Without harmonized data models and scalable access,
Interactive exploration and cross-study analysis are limited.

Rancho BioSciences combines high-quality, expert-driven data curation with scalable data infrastructure to unlock the full value of Perturb-seq data. Harmonized metadata ensures
consistency across studies, while scalable storage and query systems enable efficient access to large, complex datasets. Interactive tools built on this foundation support rapid exploration,
iteration, and interpretation. This integrated approach empowers clients to generate insights more quickly and confidently.
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How much Perturb-seq Data is Available? Scalability Challenges from Perturb-seq

Perturb-seq is Publicly Available

Rancho has mined 6 different public repositories for available Perturb-seq datasets, including Gene Expression
Omnibus, Sequence Read Archive, and FigShare.

As of Feb. 2026, there are over 180 publicly available studies, including the Tahoe-100M dataset which includes >
100 million cells target with 1,100 small-molecules.

Perturb-seq Generates Large Datasets
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Rethinking Data Access for Scale

0 helping you derive insight faster and easier.
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What of Type of Perturb-seq Data is

Available? Pertu rb-seq Visualization App Shift from In-memory to On-demand Access
Large-scale datasets require moving beyond in-memory workflows

There is a wide variety of Perturb-seq Data Available :
y 9 : An R/Shiny application powered by Arrow, DuckDB, and Plotly enables scalable, to scalable, query-driven access patterns.
Rancho has annotated study-level metadata for available datasets. : ) :
interactive exploration of Perturb-seq data.
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Simple and Scalable Data Architecture

Structured, Query-optimized Data
Rancho has transformed Perturb-seq datasets into structured,
query-optimized formats to support efficient analysis and interactive
exploration in a Shiny application.
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Tools for Scalable Data Access

Rancho uses Arrow, DuckDB, and Polars are lightweight tools in R
and Python that support lazy evaluation and query-driven workflows,
avoiding full in-memory loading.
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Standardize Metadata
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How do you get Al- and ML-ready Transcriptomic Data?

Bioinformatics Processing Efficient Wrangllng and Ana|YS|S
Rancho Bioinformaticians download and process molecular data uniformly, better enabling cross-study e
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