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Graphical Abstract

Help me cluster my
scRNA-seq data. The

Cl: Mature B cells
C2: Fibroblasts

data are in a file called
clustered.csv

— C3: Epithelial cells

LLM agents can annotate cell types in clustered
transcriptomics data by writing code

LLM agents demonstrate robust, human-like

Take-home message reasoning about gene-cell type relationships

Al research assistants promise to accelerate
genomics discovery

Evaluation Biomedical Reasoning

Columns key: C=# of complete runs (out of 5), H=# of hallucinated runs (out of C),

AS=Average cluster score over C' — H runs, HS=Average cluster score of best run Cluster 1:
eKey markers: Slcl2al, Umod,
Tonsil Kidney Brain Wfdcl5b, Egf
Base Model )
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03-mini high 5 1 206 36 |5 2 36 37|5 1 35 35 (TAL) of Loop of Henle

GPT-40 2 0 24 28 |1 0 26 260 0 - - eEvidence: Slcl2al (NKCC2) and Umod

(Uromodulin) are well-established
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Agent recognizes canonical

marker genes
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epithelial cells or transitional B cells
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In absence of canonical markers, agent
infers cell type from gene function

Abstract

Agentic Al research assistants, enabled by augmenting large language models with code-execution and tool-use abilities,
promise to transform scientific workflows and accelerate biomedical research. In this study, we share preliminary results
from our work in evaluating LLM agent capabilities in genomics. We design a simple bioinformatic research agent

augmented with tool calls and code execution and instructed with a high-level task-agnostic system prompt. We implement iBI § NSTITUTE

this agent with three frontier-level LLMs: GPT-40, 03-mini, and Claude 3.5 Sonnet, and compare their performance. We IMMUNOLOGY

evaluate the performance of our agents in labeling cell types in clustered high-resolution transcriptomic data, a traditionally = DeliELs =l i
time-intensive task requiring both manual effort and domain expertise. Our agents are able to accurately complete this

task, although performance fluctuates over multiple iterations due to hallucination. Overall, our results indicate that LLM Perelm an
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agents are capable of autonomously planning and executing genomic analyses with only high-level direction. We are
encouraged by these early results and look forward to extending these evaluations in future work. UNIVERSITY of PENNSYLVANIA




