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By offering a consistent reference framework, the transcriptome enhances cross-study comparability, enables &
integration of datasets from multiple sources, and reinforces data quality. This resource promotes reproducibility DiseaseState
and accelerates the translation of cell-based research into meaningful biomedical advances. ctributi - o ti : :
A Distribution of RNA-seq datasets across major tissue and disease categories Figure 2: Landscape of cell line whole-transcriptome sequencing data derived representing various tissue/diseases. (A)
Our goal in delivering this reliable and accessible transcriptomic resource is to support the scientific community in urinary system cancer Overview of whole-transcriptome RNA-seq datasets generated from cell lines across diverse tissue and disease categories. The Y-axis
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| shows the tissue/disease classifications represented, and the X-axis shows the total number of datasets per category. Only cell lines with
respiratory tract disease 23 RNA-seq datasets were included to ensure rigor and reproducibility. (B) Baseline expression of RAS family genes and CD274 across
respiratory system cancer I pancreatic cancer cell lines. The heatmap compares transcript levels across multiple models, supporting selection of appropriate in vitro
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moving from variability toward verifiability, advancing reproducible research, strengthening collaboration across skin cancer
sectors, and ultimately contributing to improved patient outcomes.

reproductive organ cancer systems for drug screening and target validation. The X-axis indicates the number of biological replicate RNA-seq datasets per cell line

pancreatic disease (=23 per line). Color scale: purple = higher expression; dark blue = lower expression. (C) VHL tumor-suppressor gene expression across
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Factors Causing Preclinical Irreproducibility endocrine gland cancer
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Figure 1: Financial impact and key drivers of irreproducibility. This figure summarizes the estimated annual cost of irreproducible - Improved metadata

preclinical research in the United States. Of the $56.4 billion invested each year, approximately 50% (~$28.2 billion) is attributed to

studies that cannot be reliably reproduced. Major contributors to preclinical irreproducibility include issues related to biological reagents CD?274 - -
and reference materials (36.1%), study design (27.6%), data analysis and reporting (25.5%), and laboratory protocols (10.8%). These -1.50 1.50
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categories highlight critical areas where improved rigor, standardization, and quality control can substantially reduce scientific and CellLineATCC
economic losses. Adapted from Freedman et al., PLOS Biology, 2015. ® ™ Uncontrolled
KRAS [l AsPC-1 (ATCC® CRL-1692™) Public Data
= Contaminated cell lines create massive waste; for example, HEp-2 and Intestine 407 alone led to an estimated [l BxPC-3 (ATCC® CRL-1687™) = Moderate to high risk
$990M loss across ~9,900 publications. Bl MIA PaCa-2 (ATCC® CRL-1420™) * Unknown quality
= The ICLAC registry lists 531 misidentified cell lines, resulting in billions in wasted research and follow-up HRAS Il PANC-1 (ATCC® CRL-1469™) " Missing / non-standard metadata
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ipancreatic ductal adenocarcinoma = Progression shows increasing data reliability from public datasets to authenticated

references.
protocols, and bioinformatics workflows.
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e . _ L _ = Standardized methods and curated metadata improve consistency.
= These gaps slow scientific progress and weaken translational outcomes, making authentication essential. Disone state - = Proven provenance enhances traceability and trust.

Reproducibility challenges grow as variables increase and machine learning-based analyses expand, = ATCC authenticated datasets provide the most reproducible foundation for research.
emphasizing the need for verified datasets and reliable reference controls.

= As research increasingly combines wet-lab experiments with Al and computational modeling, high-quality,
authenticated datasets and standardized practices are critical. NRAS
= A major barrier to reproducibility is the lack of traceability linking genome assemblies to source materials, lab
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