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ICML 2026

From bioinformatics Q&A to robust workflow

execution

MOST PRIOR BENCHMARKS ASK

"Can the model answer
biology questions?"

question - answer

BIOAGENT BENCH ASKS

"Can an agent execute a multi-step
bioinformatics pipeline, produce the right
artifacts and outputs, and remain robust when
conditions change?"

plan tool calls files

artifacts outputs trace
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BioAgent Bench

TASK SUITE EVALUATION PIPELINE

Evaluation results

10 end-to-end bioinformatics S |

Use the sequencing data from NA12878
tasks W

(Agilent SureSelect v7, ~75M reads) to
) i perform germline variant calling. The

Evaluation checks artifacts, outputs, traces,

stability under perturbation
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e.g., Python, R, Shell tools | e.g., STAR, DESeq2, GATK, Kraken2

- Perturbation testing
AFTER GRADING

TOOL / ENV

INPUT PERTURBATIONS PERTURBATIONS

SCORING ROBUSTNESS
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Agents can complete real pipelines
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Frontier agents mostly reach the
requested final artifact without
custom scaffolding.
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Completion drops when conditions change

We’ve answered "can it finish?" Perturbation testing asks whether it can finish
reliably, for the right reasons.

Robustness across repeated trials

Task

alzheimer

comparative

cystic-fibrosis

deseq

evolution

metagenomics

single-cell

transcript-quant

viral-metagenomics

Trials

a

Jaccard

0.160

0.004

1.000

0.978

0.000

0.395

0.114

1.000

0.667

Numeric overlap

0.219

0.995

0.746

0.395

1.000

1.000

Stress tests expose jagged

intelligence

Prompt bloat

-28%

completion

Longer prompts reduce

average completion by
28%.

Corrupt inputs

3/10

went undetected

Corrupt files were flagged

in most tasks, but not all.

{ LOWER IS BETTER

Decoy files

2/10

used

Agents still incorporate
wrong files into the final
workflow.



ICML 2026

Main Takeaways

READINESS METRIC

Completion alone is necessary but insufficient for real-world readiness.

* Agents can construct pipelines and final artifacts while still missing step-level reasoning
failures, such as incorrect file selection or ignored corrupted inputs.

* In clinical or regulated settings, agents must justify choices and avoid proceeding when
evidence is unreliable.

LIMITATIONS

Grader design: how do we verify unverifiable biology?



