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INTRODUCTION APPLICATION 1 — INTESTINE FROM DATA PORTAL

To date, HUBMAP has produced over 4,300 datasets across 31 organs, However, the lack of standardized Noise removal by z-score thresholding Nuclear intensity thresholding per cell Harmony integration Leiden clustering
. . . . . . . . . CODEX MxIF image Before After
cell type annotations remains a major barrier to downstream biological interpretation and multi-organ Vucosa Donor
analysis. To address this, we developed GARDEN (Generalized Annotation pipeline for Resolving DiversE ; Cluestine
cell types in multi-orgaN spatial omics datasets), a framework for data preprocessing, clustering, mﬁgg;a E 3
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N J * Imaging artifacts and noisy cells were efficiently

removed by our unique methods based on total
Z-score and nuclear intensity thresholding.
« Harmony integration corrected the batch effects.

ANNOTATION PIPELINE

. . L . . . . . . « Unsupervised Leiden clustering identified 73
GARDEN - a Generalized Annotation pipeline for Resolving DiversE cell types in multi-orgaN spatial omics datasets clusteﬁfs J
€@ MxIF images input @ Segmentation @ Z-normalization per marker @ Automatic Artifacts & noisy cells removal « 27 cell types were annotated.
z r;g;igoﬂ;gcfg Nl;g're:;;p;:r;fgg thresholding  Our cell type annotation pipeline recovered
4 N typical epithelial crypt-villi and follicle structures.
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Preliminary cell type labels
Heart Preliminary cell type labels M samples.
Workspace HuBMAP Datasets Specific Steps * We developed a notebook template for cell type * Preliminary cell type labels
Template notebook outline €@ Download HUBMAP annotation that supports direct dataset extraction within were assigned based on the
; the HUBMAP Workspace and is also compatible with marker expression profiles of
spatial CODEX datasets dat { tside the dat tal
(data portal / SWAT) atasets outside he data portal. _ _ each cluster.
« Annotating cell types across multiple tissues requires » Further subclustering is
@ additional steps beyond the general GARDEN pipeline, required to resolve mixed cell
including standardizing marker names and defining core populations
@ shared marker panels. \_ ' J
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\ Snapshot of notebook template
@ Standardize marker names F UTU RE WO RK AC KN OWLE DG M E NTS
" “PDPN’: “Podoplanin® |
“Synapto™ “Synaptophysin’ * We will adapt our cell type annotation pipeline to additional organs This project was supported by NIH 30T20D033759-01S4 and
“aDef5": “aDenfensins’ and generate standardized cell type labels. NIH 3U54-AG075936-03S1. We gratefully acknowledge all our
| “Colllv: “Collagen IV" » These standardized labels will be used to train STELLAR (SpaTial collaborators, Matt Ruffalo, Phil Blood, Gloria Pryhuber, Tarek
| cEIL LeARning), a deep learning tool for transferring cell type Ashkar, Angela Sabo, Sanjay Jain, Thai Pham, Melissa Farrow,
O vk I annotations to other HIVE-processed datasets. Nils Gehlenborg, Peiran Lu, Liming Pei, David Van Valen, Katy
ommon marker identification _ : : : : Borner, Jean Fan, and all SWAT team members.
Dataset 1 N  We will implement multi-organ hierarchical cellular neighborhood
analysis to explore cellular organization and tissue architecture
across the human bodly. REFERENCES
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