
© 2026 Bruker Innovation with Integrity

AGBT 2026, #203

Conversational analysis of spatial data: bypassing the 
biostats bottleneck with foundation models and LLMs.

Patrick Danaher, Evelyn Metzger, Nicole Ortogero, Stacey Walker, Sayani Bhattacharjee, Prajan Divakar, Mirko Corselli, Joseph M. Beechem

Bruker Spatial Biology

For Research Use Only. Not for use in diagnostic procedures.

How can AI speed data analysis?
1. Large language models can help explore data and place results in context.

2. Deep learning can perform the difficult tasks of cell typing and neighborhood annotation.

What about analysis agents? Analysis agents aren’t reliable enough (as of Feb 2026) to trust 

with fully-automated analyses. Human-LLM collaborations are more reliable and conducive 

to scientific insight. 
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Proposition: 0-shot embeddings can align cell types or cellular neighborhoods across tissue types and 

batches. The nearly 3 billion cells on AtoMx are the world’s best training database for such embeddings. 

We are developing automatic annotation engines that classify cells / neighborhoods based on their 0-shot 

embeddings. 

Our goal: every new study should benefit from the data on AtoMx.

Setting up LLMs to succeed as collaborators

The CosMx-AtoMx® Spatial Informatics Platform

- CosMx multi-omic whole transcriptome imaging data is so 
complete (informationally), that when the high-dimensional data is 
"packaged-properly" for LLMs (work that we accomplished) that 
exceptional first-pass conversation-driven analysis can be 
performed directly by the biological-expert (not the informaticians)  
Our goal: empower biologists to perform high-plex spatial analyses, 
quickly and simply

AtoMx automatically processes your data, then creates a data package full of 

useful summary statistics optimized for ingestion by LLMs.  

Validate in the AtoMx viewer,

Form new questions for the LLM

Ask the LLM for interpretive help:

- What are these clusters / niches?

- Which pathways look interesting?

- What morphological features are present 

in this tissue?

Example: LLM-assisted cell type annotation

Example: LLMs suggest directions for exploratory analysis

Coming soon: mini data packages for custom exploration

Select cells and 
variables of interest, 
then ask LLMs to 
code up custom 
plots and analyses. 

Deep learning on the AtoMx database adds 
value to every new study

Proof of concept: annotating cells by nearest neighbors in 0-shot embedding

CosMx-trained Novae model defines 0-shot niches in CosMx datasets

Novae is a foundation model for classifying spatial domains. We fine-tuned 
iNovae’s foundation model using 98 CosMx studies. AtoMx uses this fine-
tuned model to power a consistent niche classification schema across 
tissue types. (A separate brain model used 12 studies.)

We used 23 tissues (860,000 cells) to train 
a 50-dimension cell embedding.  

Embedding-derived UMAP, 
colored by tissue ID

Colored by presence in training 
data (blue = validation set)

Colored by tissue type Colored by immune cell score

We then applied this embedding to a breast 
tumor not used in training. We annotated 
cells based on their nearest neighbors in the 
2 breast cancer datasets used in training. 

UMAP on 0-shot 
embedding, with cell 
types called by reference 
set nearest neighbors: 

Spatial arrangement 
of reference-derived 
cell types:

Note: the above results are 0-shot. There was no batch correction 
and no learning from the new dataset. 


	Slide 1: Conversational analysis of spatial data: bypassing the biostats bottleneck with foundation models and LLMs.

