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ntroduction

What is Spatial Transcriptomics®?
Tumor Hetrogeneity and Tumor Micro-Environment?
Where existing methods fail? (balancing both modalities)
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Spatial Transcriptomics Tumor Hetrogeneity and Tumor Micro-Environment



SENCA-st

(Shared Encoder with Neighborhood Cross Attention)

«Emphasizes regions that are structurally similar but functionally different
using neighborhood cross-attention.

«As well as hierarchical learning in which feature flow is controlled at
according to resolution.

-Ultimately leading our model achieving SOTA results.



Architecture
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Results

Ground Truth SpaGCN (ARI: 0.305) DeepST (ARI: 0.307) Table 1: HER2ST Full Dataset Results

dadiiediitiinnding,,  Model ARI (Mean) ARI (Median)
siiidsda it tdiinitl'  BayesSpace [1] 0.100 0.071
L e I iy ottt SpaGON 2] 0.195 0.230
o3 ST, iR i SRS LS o S HHILEAT DeepST [3 0.237 0.257
ConGeR [5) 0.268 0.258
soce 990000 cess 3eces -4 ::::oo ConGaR [5] 0.187 0.184

SENCA-st (Ours) 0.304 0.320

conST (ARI: 0.186) ConGeR (ARI: 0.361) SENCA-st (ARI: 0.518)

Table 2: Extended Experiments on other types

NS i L O3 Sample Name (Type) ~ ARI
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\\\| siEdassasanes radtiat” SEssssassitaasss seiiisas’ 1160920F (TNBC)  0.300
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\\\i“sg TeeE R reeeeest e mees®t Datasets: Andersson et al. Nature Communications 2021, Wu et al. Nature genetics 2021
} }§‘§‘ Fig: Comparison on H1 sample of HER2ST Dataset

}3(3" 1} Zhao et al. Nature Biotechnology 2021

4) Zong et al. BioRxiv 2022

;3'“ 2} Hu et al. Nature Methods 2021
) 3} Zu et al. Nucleic Acid Research 2022
‘ 5} Lin et al. CSBJ 2024




Results
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Ablations

Normal Without Cross-Attention Without Hierrachical Learning
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W Table 4. Ablation Studies - Quantitative Results. We conducted
ablation experiments isolating key components of the system by
removing them and benchmarking with the HER2ST dataset to
study their effect.
Ablation Experiment ARI (Mean)
Normal 0.3039
Without Cross-Attention Weights 0.2218
Without Hierarchical Learning 0.2495
P




Discussions

* Balancing information from spatial transcriptomics and histopathology tfor useful
discoveries

* We leverage neighborhood cross-attention as well as hierarchical learning.

* Implications

* Impact

* Future works
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