
 

 
 
 

Supplementary Figure 3. UMAP visualizations of cell type identification on the MS dataset. 
The UMAP visualizations were generated from the native, fine-tuned scLLMs, and scPEFT 
models with different backbones (a) scBERT, (b) Geneformer, and (c) scGPT, respectively.  
 


