et () wesve | WEAVE: A SOFTWARE PACKAGE FOR INTEGRATED SPATIAL
y MULTIOMICS VISUALIZATION AND DATA ANALYSIS

Institute of Slnga Dore Wanqiu Zzhang?, Thao Tran?®, Felicia Wee?, Craig Joseph?, Li Yen Chong?, Zhen Wei Neo?, Joe Yeong?3, Alice Ly*, Marc Claesen®, Heath Patterson?
Molecular and I g 9 g 9 4
g coutar et j General Hospital
I TA t Analytics NV, GenR, Limburg, Belgi
IMCB SlngHeaIth ZAS*FSe;ARTI%thLFe of MoelgculécnonucggCelleEgiggqu (IMCB), Singapore, Singapore
3 Singapore General Hospital, Singapore, Singapore
Introduction Methods:

There has been enormous progress in single-omics spatial technologies, which has revolutionized our understanding of the tumor micro-environment (TME).  Human lung cancer sections were sequentially analyzed with spatial transcriptomics using a cancer panel targeting 289 genes (Xenium, 10X Genomics), followed
While the data generated from these methods have helped to unravel cellular intricacies within spatial context at the genomic, transcriptomic, metabolomic and by multiplexed immunofluorescence using a 40-antibody panel (COMET, Lunaphore), and then H&E staining. The H&E images were digitized (Axioscan 7, Zeiss),
protein levels, users are increasingly combining different omics readouts to obtain a holistic view of TME heterogeneity and complexity. However, spatial multi-  and pathology annotation performed in QuPath. Cell segmentation was performed on the Xenium dataset using DAPI-based nuclear expansion (10X Genomics),
omics data analysis presents specific bioinformatics challenges, as the data is typically acquired at different spatial resolutions, using a variety of platforms, and  and on the COMET dataset using CellSAM. All data were co-registered at full resolution using a non-rigid spline-based algorithm, then visualized in a web-based
generates large data volumes. We present Weave, a cloud-based software for spatial omics bioinformatics, enabling efficient integration and joint visualization of  viewer (Weave, Aspect Analytics).

different spatial-omics assays.

Joint visualization of integrated spatial multi-omics datasets
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::z ' A: CDH1 transcripts (red spots) and corresponding protein E-cadherin (yellow) had high
© [, 8745_HRE v W 05 ¢ spatial correlation, regardless of whether cell segmentation approach was via Xenium
Fig. 1: Leveraging cloud computing to manage spatial multiomics data and collaborative projects. The core of the Weave platform is a central hub for o0 y ¢ (green contours) or COMET (blue contours).
dataset management, non-rigid co-registration, fusion between different spatial biology assays, and co-ordination of collaborative efforts. The platform © ] 8745_COMET ™~y v & N B: Protein complexes, e.g. CD3 (white) have more variable correlations with respective
supports a wide variety of commercially available spatial biology assays. Datasets are uploaded (e.g. multiplexed immunofluorescent spatial proteomics SHstvEons 3 genes CD3D (fuschia spots) and CDE (yellow spots), regardless of cell segmentation
and relevant histological images), along with relevant metadata (e.g. which sections were used for what assay). After co-registration and data fusion, users © © 8745_Xenium-DAPI ‘> A approach. Scale bar is 20 pm.
can conduct integrated data analysis, such as differential expression of transcripts and proteins in pathologist-identified regions of interest.
As Weave is cloud-based, data storage and computing requirements are scalable to study needs and the Ul accessible via browsers and thus not
dependent on specific operating systems. This allows sharing of data, analysis results and reports between project partners via a simple URL. While data Fig. 3: Example of a Weave report, allowing joint visualization of the Xenium and
analysis tools are provided in Weave, bioinformatics analysis of spatial data is a highly dynamic field; SDKs and APIs are therefore available to integrate COMET datasets, H&E image, pathologist annotations (grey mask), and associated data o B
with other workflows. The platform is certified for the ISO/IEC 27001 standard for information security. arr:alysis relsu|ts in a single view. Users are able to interactively explore, examine and Sample A Correlation vs Dropout Rate in Xenium Segmentation Correlation vs Dropout Rate in Comet Segmentation
share results.
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Fig. 2: Example of co-registration accuracy A: H&E of lung cancer biopsy B: DAPI channel from COMET dataset pseudo colored in green/DAPI channel from
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Xenium dataset pseudo colored in yellow. C: Overlay of the two images. Scale bar is 20 pm.
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