


2

n
atu

re
research

|
rep

o
rtin

g
su

m
m

ary
A

p
ril2020

Data
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- Accession codes, unique identifiers, or web links for publicly available datasets
- A list of figures that have associated raw data
- A description of any restrictions on data availability
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The raw and processed single-cell ATAC-sequencing files and processed data files are available in GEO under the super series GSE: GSE171559: https://
www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE171559. TCGA bulk ATAC-seq data is publicly available here: https://gdc.cancer.gov/about-data/publications/
ATACseq-AWG. TCGA bulk RNA-seq data is publicly available from gdc.cancer.gov under the accession code prad-2015 [https://gdc.cancer.gov/about-data/
publications/prad_2015]. hg19 reference genome is available here: https://www.ncbi.nlm.nih.gov/assembly/GCF_000001405.39. We used the Human Protein Atlas
as a reference for the expression pattern obtained from each antibody (https://www.proteinatlas.org/).

For single-cell analysis, hundreds of individual profiles were obtained from similar size tumors. All patients meeting the clinical criteria with
proper consent were included. We included at least seven patients of each clinical grade: primary Gleason pattern 3 (8 patient samples) and
primary Gleason pattern 4 (7 patient samples). Same sizes were selected to be equal across clinical grades to enable proper representation.
The number of single-cell libraries to be generated was selected based on required sequencing depths from previous publications on single-
cell chromatin accessibility, as well as the analyses to be performed (https://doi.org/10.1038/ncomms15081; DOI: 10.7554/eLife.64090;
https://doi.org/10.1093/hmg/ddab006).

Reads were excluded if the indexes did not match a predetermined barcode sequence. Barcodes were filtered based on >=500 uniquely
aligned reads and Q-score >= 10. Samples were also excluded if the single cell library resulted in less than 75 cells after previously stated
filtering criteria.

The sci-ATAC protocol was used to generate a total of 7 library pools across 7 separate experiments. This demonstrates the reproducibility of
the technique. The ability to reproduce single-cell chromatin accessibility profiles was demonstrated by co-clustering of single cells
independent of library origin and the clustering analysis in which thousands of single cells showed strong cell type specific signal. For cyclic
immunofluorescence experiments, 8 tissue-sections were stained with the same set of antibodies. Expression pattern of each antibody is
consistent across all tissues, including positive and negative control tissue-sections, and our results recapitulate the known expression
patterns as published by the Human Protein Atlas (https://www.proteinatlas.org/). As such, all attempts on replication for the
immunofluorescence staining was successful.

Randomization of conditions was performed for all experiments. For the first round of indexing, all conditions were tiled by column across
each 96-well tagmentation plate. For the second round of indexing, all conditions were pooled and sorted into PCR plates, therefore,
randomizing nuclei identity.

As stated in the Randomization response above, nuclei are randomly sampled during the second indexing step in sci-ATAC. The nuclei
identities within each reaction is unknown to the experimenter throughout library construction and sequencing. Reads were processed using
the same pipeline without barcodes assigned to a specific cell line until final analysis. Patient samples that have different primary Gleason
patterns were blindly mixed and tagged during combinatorial indexing. Non-hierarchical clustering was used to cluster all single-cells without
taking into account their disease grades. Blinding was not relevant in the cyclic immunofluorescence experiment. Patient samples were
grouped according to their disease grade.
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Materials & experimental systems
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Eukaryotic cell lines
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Methods
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MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

NRXN1, Millipore Sigma, Concentration (1:100), Cat# ABN161-I; RRID:AB_11211973; NLGN1, Millipore Sigma, Concentration (1:100),
Cat# MABN742; CK5, Biolegend, Concentration (1:200), Cat# 905501; RRID:AB_2565050; CK8, Concentration (1:100), Abcam, Cat#
ab192468; CK14, Thermo Fisher, Concentration (1:200), Cat# MA5-11599; RRID:AB_10982092; NCAM1, Abcam, Concentration
(1:100), Cat# ab215981; ECAD, Abcam, Concentration (1:100), Cat# ab201499; ERG, Abcam, Concentration (1:50), Cat# ab214796;
CD31, Abcam, Concentration (1:100), Cat# ab218582; RRID:AB_2857973; CD3, Concentration (1:100), Abcam, Cat# ab213608;
Chromogranin A, Concentration (1:100), Abcam, Cat# ab215276; AR, Cell Signaling Technology, Concentration (1:100), Cat# 8956;
RRID:AB_11129223; Alexa Fluor 647 AffiniPure Goat Anti-Rabbit IgG (H+L), Jackson ImmunoResearch, Concentration (1:500),
111-605-144; Alexa Fluor 488 AffiniPure Goat Anti-Mouse IgG (H+L), Jackson ImmunoResearch, Concentration (1:500), 115-545-003.

Please see the RRID IDs for each antibody used in the study. NRXN1 has been validated by Western Blotting in mouse brain tissue
lysate and Immunohistochemistry (IHC) Analysis: A 1:1,000 dilution from a representative lot detected Neurexin-1 in mouse, rat, and
human cerebral cortex tissue sections by EMD Millipore. NLGN1 antibody has been validated by Western Blotting in rat brain tissue
lysate. IHC Analysis: A 1:50 dilution from a representative lot detected Neuroligin-1 in human cerebral cortex, rat cerebellum and rat
cerebral cortex tissue by EMD Millipore. We validated both NRXN1 and NLGN1 antibodies using brain (positive control), colorectal
(negative control) and prostate cancer tissue-sections in addition to PC3 and LNCaP cell lines (Supplementary Figure 11). Our results
are shown in Figure 5 and Supplementary Figure 11. CK5 is validated using basal cells of normal human skin epidermis by BioLegend.
CK8 is validated for IHC/IF using HeLa cells by Abcam. CK14 antibody has been validated using A-431 cells, squamous cell carcinoma
of lung, mouse mammary glands and cultured P3 CD105+K14+ cells in various mediums in addition to advanced validation by cell
treatment. NCAM1 is a recombinant antibody that has been tested for IHC/IF using U87MG cells by Abcam. ECAD antibody has been
validated for IHC/IF uisng HT-29, MCF7 and BeWo cells, mesenchymal cancer cells, breast carcinoma, human colonic carcinoma,
human papillary carcinoma, transitional kidney cell carcinoma of kidney tissue and human lung carcinoma by Abcam. ERG antibody
has been validated for IHC/IF using human kidney, prostatic adenocarcinoma, GEDI-captured circulating tumor cells and THP-1 cell
line by Abcam. CD31 antibody has been validated for IHC/IF using normal human kidney tissue sections by Abcam. CD3 antibody has
been validated using human spleen, normal tonsil, normal spleen, normal brain, skeletal muscle and kidney (negative control) by
Abcam. Chromogranin A has been validated for IHC/IF using human pancreas tissue and SH-SY5Y cells by Abcam. AR antibody has
been validated using LNCaP cells by Cell Signaling Technologies.

In addition to the validation statements available through the manufacturer's website, we tested each antibody using fixed cell lines
and FFPE tissue sections (Supplementary Figure 11, data available upon request). We also used Human Protein Atlas as a resource for
antibody validation (https://www.proteinatlas.org/).

PC3 (ATCC CRL-1435); LNCaP (ATCC FGC CRL-1740)

Both PC3 (ATCC CRL-1435) and LNCaP (ATCC FGC CRL-1740) cell lines were authenticated using STR profiling.

All cell lines tested were negative for mycoplasma contamination.

No commonly misidentified cell lines were used in the study.




