
You can talk to cells now!
Abstract
Single-cell RNA sequencing (scRNA-seq) has revolutionized our understanding of cellular states, but interpreting the vast 
data it generates remains challenging. Here, we introduce CellWhisperer, a multimodal machine learning model that 
bridges the gap between transcriptomics data and natural language, enabling intuitive interaction with scRNA-seq 
datasets. Trained on one million pairs of transcriptomes and their textual annotations from the Gene Expression Omnibus 
(bulk) and CELLxGENE census (single-cell), CellWhisperer employs contrastive learning to create a joint embedding 
space, enabling tasks such as cell retrieval based on free-text queries and zero-shot classification of a broad range of 
properties such as cell types, tissue of origin, and disease context. Based on this space, we fine-tune a generative large-
language model to answer questions about selected transcriptomes via a chat interface. Integrated into the CELLxGENE 
browser, CellWhisperer allows biologists to explore single-cell transcriptomes using natural language queries. Our 
experiments show that CellWhisperer accurately annotates cellular states, without relying on reference datasets. This 
work paves the way for easier and better interpretation of scRNA-seq data, including those that are poorly covered by 
reference datasets, leveraging the power of natural language for transcriptomics research.
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• Dataset: "Colonic epithelial cells",
Parikh et al. 2019 Nature

• Challenge: Single-cell annotations not provided
• Solution: CellWhisperer preprocessing pipeline 
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