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Aims
Integrate heterogeneous clinical and transcriptomic datasets related to anti-PD-1immune checkpoint inhibitor (ICl) therapies using

reproducible, scalable workflows.
o Develop a pipeline to stratify responders and non-responders across cancer types and identify cross-dataset immune-related biomarkers.
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Immune checkpoint inhibitors have transformed outcomes across several cancers, yet _ oySaL ik

response rates vary widely. Public multi-omic datasets provide opportunities for biomarker : — o 7 saLQueres | e

discovery, but heterogeneous file formats, inconsistent metadata, and diverse analytical pleal Pt Functions ' Datasnalysis.
conventions impede comparison.

Using the COSMOS-aligned data infrastructure, this project demonstrates the feasibility of

FAIR data ingestion, harmonisation, and cross-study analysis to uncover conserved Figure 1: End-to-end data processing pipeline: GEO raw files are integrated with clinical and omics
biological features associated with ICl response. annotations, harmonised into a structured SQL database, and accessed through R functions or direct

SQL queries to support scalable downstream analysis.
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« Public clinical and transcriptomic datasets (e.g., GEO, GTEX). // \
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analysis of response-associated features (in-house trial data).
Data Ingestion & Harmonisation
« Transcriptomic profiles stored as R ExpressionSet objects.
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Results Figure 2: COSMOS-adapted MySQL schema. /
Originally developed by SCTU, this framework /
« The pipeline successfully harmonised multi-omic AMADEUS data and supports the scalable ingestion of public anti-PD-1
reproduced key published findings, including elevated CD8+ T-cell datasets. By harmonising clinical metadata with
signatures in responders. llicatad ofiles, it streamlines the identification of Figure 3: Cross-dataset pathway enrichment
. o . ranscriptomic markers for patient stratification. - S
« Incorporation of additional datasets revealed convergent immune-related comparison between responders in trial data
gene signals across studies, including: and AMADEUS. CNET analysis highlights
o Upregulation of T-cell activation and effector pathways. shared pathways enriched in responders,
o Enrichment of JNK signalling and costimulatory receptor pathways in including immune activation and JNK

responders. Futu re WO rk signalling.

o Consistent involvement of several candidate genes spanning TCR

signalling, and chemokine-mediated recruitment. . i
Early crogs-tum%ur comparisons suggest shared transcriptional modules that gﬁlﬁjts)_e HAMSWOIK OPEn-SOUFCS on Proof-of-concept (AMADEUS dataset)
may underpin pan-cancer susceptibility to PD-1blockade, supporting the « Expand to additional transcriptomic « 29 samples across 15 cancer types containing
development of multi-dataset predictor models. and clinical datasets for brogqler . transcriptomic, proteomic, and clinical (RECIST)
. . Cross-cancer response stratification. data.
DISCUSSIOn ’ ::r#rr:mr&?\re-er)g?;(t); zgﬁ;%g;gs » Used to validate ingest/harmonisation routines,
consistent across multiple datasets. construct responder vs non-responder cohorts,

« Public omics datasets vary widely in format and quality, complicating
integration. .
« This pipeline resolves these issues using: analysis.
o Arelational database for consistent data structuring
o Standardised ingestion via custom R functions

and run PCA, hierarchical clustering, and DE

o Reproducible analysis modules (DE, clustering, exploratory PCA) A PCA comp 1 and 2 VST B Hiorarchical custring of distanca mat for VST C
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Figure 4: COSMOS-aligned MySQL database enabling Coloured on Batch
FAIR data access.
Schema supports Findability through SQL-searchable Figure 5: Plots created from MySQL database using AMADEUS dataset.
fields (e.g., study, disease), Accessibility via standard A) PCA and B) heirarchical clustering plot highlighting clustering of samples by response status across all cancer types in the
query protocols, Interoperability through CSV-based AMADEUS studly.
exports, and Reusability with structured metadata and C) Volcano plot highlighting the differentially expressed genes comparing responders and non-responders (RECIST) to anti-
provenance. PD-1therapy across 19 different cancer types in the AMADEUS study.
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