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Background Twistcgp Pipeline
Comprehensive genomic profiling (CGP) panels are widely used in translational Fig.1 Pipeline Overview Deployment Modes Designed for Real-World Constraints

studies and clinical trials to support patient stratification, exploratory biomarker  Tumor-only mode — no matched normal required
analysis, and retrospective molecular characterization. However, secondary analysis « Resource files (germline VCF, panel of normals, gnomAD) can
and reporting workflows are often delivered as tightly coupled,_prpprietary be omitted — the pipeline runs with what you have
components of commercial assay ecosystems. This coupling limits transparency, el o TS AT [T ’ \
(rjepro?}um?(l;ty acrois_iltets, ?]r;]d Ithe_ erX|b|I||ty to adapt analytical methods as study —h PRE-PROCESSING Trim adapters Align runs. Select a container or package Comprehensive Biomarkers in a Single Run
€sIgns and sequencing technologies evolve. fastq fastp bwa-mem2 manager with -profile. ‘A’ « SNVs/indels, copy number variants, TMB, and MSI from one
.. . . — workflow
We present twistcgp, an open-source bioinformatics workflow for analysis of data ® @ ® ® ® ® _ . Variant calls are soft-filtered. oreserving the full call set
generated with the Twist Oncology DNA CGP Panel that targets 562 cancer- " Fead QC FASTQ to BAM Vark Duoficat Execute locally on a single node, on . CIVIC iation ink . ’tp t tgd inical evid
associated genes across 2.4 Mb with the ability to customize content. This o S A fabio S ead an HPC cluster with Slurm, at scale on . I annotation finks variants to curated clinical eviaence
collaboration pairs a focused hybrid-capture CGP assay with a transparent, AWS Batch, or via Seqera Platform for — LaNre) _
configurable, and portable analysis framework that operates independently of managed orchestration and — S e e r a S Flexible & Modular | | |
licensed software, proprietary execution environments, or fixed reporting layers. VARIANT CALLING AND ANNOTATION monitoring. -~ B ’ ﬁzl;/pé\f]?er;l’;ll\;”g and CIViC annotation can each be skipped
To evaluate pipeline performance, Horizon Discovery, Seracare, and Twist reference ® ® ® * Supports both paired-end and single-end reads |
standards (with technical replicated) were evaluated with the Twist CGP Panel. « Configurable thresholds for TMB filtering and target padding
GATK GATK Variant annotation . . . .
Across all samples, the workflow generated expected classes of somatic variation GATK4 Mutect2  GATK4 | FilterMutectCalls  SnpEff | Ensembl VEP | (VEP) CIVICPY Fig 2. Pipeline Artifacts Reproducible & Auditable
with standardized quality metrics suitable for cross-sample and cross-site e execution real-time * Pinned tool versions across all environments
comparison. Known variants in reference materials were detected at anticipated !cf- Every run produces a « Built-in Nextflow execution reports and software manifests on
VAFs, and TMB and MSI estimates were consistent with expectations, derived o MICROSATELLITE INSTABILITY (MSI) L 3 et software manifest, an every run
directly from panel data without reliance on proprietary analysis software. i B cmcvuomecacke execution report with per-task
= 100.0 [l FGBIO_FASTQTOBAM . .
TUMOR MUTATIONAL COPY NUMBER VARIATION (CNV)  onvkit | : S e— SIS, nelielh e LElE Under Active Development
BURDEN (TMB) E o e concrurnaecs Usage, and a timeline « Future potential improvements include:

Check out our Github repository for code, pyTMB f‘é w % Bl FeaRD_coLLECTHSMETRICS visualization of task parallelism « UMI-aware analysis

i i i D QUALITY CONTROL MultiQC picard b ) 1 ot e across the run. . i i

instructions, and a full list of citations! 865 I | PES a2 i S B £ v Structural Variant (SV) calling

« Homologous Recombination Deficiency (HRD)

https://github.com/fulcrumgenomics/twistcgp

CGP Panel Details

The total run time for all 12 samples on an AWS EC2 m5.16xlarge instance (~$3/hour) was ~20 hours « Per-sample IGV reporting

Fig 3. Pipeline Results
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Variant Annotation

Example sequencing QC metrics averaged across data downsampled to 2000x raw coverage
(32M 2x150 reads). 4.5 Gb of data is enough for VAF detections ranging ~2%.
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oncology-dna-cgp-panel 2. Hybridization Solutions (V) NA 12878 and NA24385 are TMB-low (0 and 1 mut/Mb), as expected for germline NA 12878 and NA24385 are MSI-stable; Sample HD789 should contain ~4.5 copies of MET and ~8.5
references HD samples are expected to be MSI-high copies of MYC-N

the open-source tools used in this work and their commitment to advancing open
software development in the bioinformatics community.
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