
What is Nuclass?
NuClass is a zero-shot, ontology-aware model that can classify diverse cell types across tissues 
without requiring per-class supervision.
NuClass’s three key components: 
(1) Biologically grounded hierarchical text embeddings constructed from large language models; 
(2) A nucleus-centered patch design that naturally induces ViT attention to focus on nuclear regions; 
(3) Large-scale pretraining on over 8.3 million nuclei annotation patches from 11 diverse datasets.

Experiment Results
Validation accuracy of zero-shot PLIP vs. Nuclass

Zero-shot performance of PLIP and NuClass on three datasets

To explore the effect of structured and 
descriptive textual supervision, we define three 
model variants:
NuClass_Base: Simple rule-based templates.
NuClass_Hier: Ontology hierarchical structure.
NuClass_Natural: LLM enhanced descriptions.

Our Outlook:
• Expand annotated H&E datasets from diverse tissues and organs
• Integrate spatial omics to connect morphology with molecular context
• Enable accurate, zero-shot cell typing across unseen classes
• Support scalable annotation and expert validation through AI assistance
• Empower downstream tasks such as spatial analysis, diagnostics, and biomarker discovery

Three versions of NuClass

Validation accuracy of CellViT++ and NuClass_Hier
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