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Publicly available datasets/tools used:

WebGestalt: http://www.webgestalt.org/

Hallmark50: https://www.gsea-msigdb.org/gsea/msigdb/genesets.jsp?collection=H

KEGG pathway: https://www.genome.jp/kegg/pathway.html

“TOMLINS_PROSTATE_CANCER_UP” gene set: https://www.gsea-msigdb.org/gsea/msigdb/cards/TOMLINS_PROSTATE_CANCER_UP

“CHANDRAN_METASTASIS_TOP50_UP” gene set: https://www.gsea-msigdb.org/gsea/msigdb/cards/CHANDRAN_METASTASIS_TOP50_UP

hg38 build of the human genome: https://www.ncbi.nlm.nih.gov/assembly/GCF_000001405.40

GRCh38.d1.vd1 Reference Sequence Hg38: https://gdc.cancer.gov/about-data/gdc-data-processing/gdc-reference-files

GenCode Annotation: gencode.v24.annotation.gtf https://www.gencodegenes.org/human/release_24.html

The total number of spiked cancer cell clusters was in the range of 184 to 552 for the capture efficiency experiments. The number of spiked
clusters in our experiments was set to ensure (1) the spiked cluster population was large enough to contain different-sized clusters for a
comprehensive test and (2) the number of clusters did not saturate the device with the majority of the wells remaining empty. To simulate
realistic conditions, cluster numbers in the range of 5 to 15 were also tested and confirmed the validity of the experimental results.

No data were excluded from the study.

All characterization studies were performed with 3 independent replications and presented in the manuscript as mean ± SD.

The fabricated devices were chosen randomly for the characterization experiments and patient sample processing. Patient samples were
allocated into different groups based on their tumor origin (prostate vs ovarian).

Blinding of investigators was not relevant for the characterization studies as the results were not subjected to individual's judgment or
interpretation. Blinding was used for processing the patient blood samples. All patient information other than cancer type was withheld until
the end of the study. RNA sequencing data was processed by unbiased bioinformatics pipelines prior to evaluation by the authors.

Cytokeratin 8/18 Recombinant Rabbit Monoclonal Antibody from Invitrogen (Cat No: MA5-32118, Clone: SU0338, (1:400)), Purified
Mouse Anti-Human CD45 from BD Biosciences (Cat No: 555480, Clone: HI30, (1:500)), PSA/KLK3 from Cell Signaling Technology (Cat
No: 5365S, Clone: D6B1, (1:750)), EpCAM Recombinant Rabbit Monoclonal Antibody from Invitrogen (Cat No: MA5-29246, Clone: 28,
(1:400)), PE anti-human CD45 Antibody from BioLegend (Cat No: 368510, Clone: 2D1, (1:40)), EpCAM (Alexa Fluor 488 Conjugate)
from Cell Signaling Technology (Cat No: 5198S, Clone: VU1D9, (1:400)), Alexa Fluor 488 anti-human PSMA from BioLegend (Cat No:
342506, Clone: LNI-17, (1:400)), Cytokeratin 7 Recombinant Rabbit Monoclonal Antibody from Invitrogen (Cat No: MA5-32173,
Clone: ST50-05, (1:400)), Vimentin Monoclonal Antibody from Invitrogen (Cat No: MA5-14564, Clone: SP20, (1:1000)), Goat anti-
Rabbit IgG (H+L) Cross-Adsorbed Secondary Antibody, Alexa Fluor 488 from Invitrogen (Cat No: A-11008, Clone: NA, (1:500)), Goat




