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Materials & experimental systems
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Methods
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ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

HBM279.TQRS.775 [https://portal.hubmapconsortium.org/browse/dataset/077f7862f6306055899374c7807a30c3], HBM337.FSXL.564 [https://
portal.hubmapconsortium.org/browse/dataset/f0c58e670ceb445e6ab02c6a20c83aee], HBM376.QCCJ.269 [https://portal.hubmapconsortium.org/browse/
dataset/4514230f7473a496201a4e45c4ff9568], HBM754.WKLP.262 [https://portal.hubmapconsortium.org/browse/dataset/c95d9373d698faf60a66ffdc27499fe1],
HBM556.KSFB.592 [https://portal.hubmapconsortium.org/browse/dataset/00d1a3623dac388773bc7780fcb42797], HBM288.XSQZ.633 [https://
portal.hubmapconsortium.org/browse/dataset/f86b9efc87074bf03cd53932d8f1e76f].

Segmentation masks and RAMCES outputs are available in Zenodo with the identifier doi:10.5281/zenodo.5655738.

Celltype annotations can be found at the Cellar tool [https://data.test.hubmapconsortium.org/app/cellar].

Processed primary imaging data for the bone marrow dataset was from Schurch et al. (2020) from the `Multi-tumor TMA' data, region 4. The primary imaging data
for the mouse spleen dataset was from Goltsev et al. (2019).

We used 9 human tissue samples, for each we profiled the entire section. 3 of the datasets, one each from human lymph node, spleen and
thymus, were used for training the RAMCES model. These datasets profiled 19 distinct markers 6 additional datasets (2 from each
aforementioned tissue) were used for evaluation of the model and the resulting segmentations. Of those 6 datasets, 3 profiled 19 distinct
markers and the other 3 profiled 29. These datasets were chosen to demonstrate RAMCES' ability to generalize to datasets with unseen
protein markers. Further analysis was performed with 2 previously published datasets, one of the mouse spleen from Goltsev et al. (2019) and
one of bone marrow from Schurch et al. (2020).

No data was excluded.

For determining the ranking of markers for each dataset, RAMCES was run on at least 2 different processors, which verified that the outputs
of RAMCES were consistent and without errors. For comparisons to manual segmentations, two tiles were manually segmented and
compared to (Supplementary Tables 7-9, Supplementary Figure 7). Comparisons to both tiles led to the same conclusion: RAMCES-based
segmentation outperformed nucleus extension segmentation as well as segmentation based on just 1 marker alone. For all other analysis in
this work, replication is not relevant as the analysis is computational and deterministic.

Not relevant. We looked at all cells in the dataset.

Not relevant. Tissues were selected independent of the outcome.

Information for all antibodies can be found in Supplementary Table 10.

https://www.akoyabio.com/phenocycler/assays/




