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Machine Learning Checklist v..

Nature Portfolio wishes to improve the reproducibility of the work that we publish. This form is
intended to provide structure for consistency and transparency in reporting of works using or
developing Machine Learning models. Some list items might not apply to an individual manuscript, but

all fields must be completed for clarity.

1. Availability and reproducibility of Code and Data

Please select all that apply regarding the availability of the data and code used in the study.

] Code will be included in a CodeOcean capsule.

[¥ The source code is included in the submission or available in a public repository:
httne/lAnithith AAM IQanafi_Dithlin/IRan Al 1]

1 A compiled standalone version of the software is included in the submission or available in a
public repository:
NlA

[ A test dataset and instructions/scripts for replicating the results are included in the
submission or available in a public repository:

Public datasets are included with runnable iD opieta AR data i
[ A Readme file with instructions for installing and running the code is included in the

submission or available in a public repository:

L] The code is made available to reviewers during review.
[ Pretrained models are used in the study and accessible through:

MNlainida 2 K ennnoat rnan ha anracead viia AV\NIQ RaAdranls | lead fAr infaranmra

L] Pretrained models are used in the study and are not accessible.
[¥ The paper contains information on how to obtain code and data after publication.

2. Datasets

A.

B.

All data sources are listed in the paper.
[ Yes
L1 No

The train, test and validation datasets are publicly available, and links/accession numbers have
been provided in the manuscript or supplementary materials.

[l Yes

¥ No
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C. We have reported and discussed potential dataset biases in the paper. Where applicable,
appropriate mitigation strategies were used.

[ Yes SAR and auerv comnounds belona to different chemical series. This aanb is discussed as the core challenae.

] No

D. The data cleaning and preprocessing steps are clearly and fully described, either in text or as a
code pipeline.

[V Yes SMILES canonicalization. dedunlication. and activitv standardization can be found in the code.

] No

E. Instances of combining data from multiple sources are clearly identified, and potential issues
mitigated.

[ Yes Datasets from different sources are kent clearlv labelled and senarated throuahout.

1 No

3. Model and training

Claude 3.5 Sonnet LLM used via in context learning (no weight updates), with descriptor-

. What model architecture is the current model based on? _bsedMeoracies on EcFP. RdLo. Mol2vec fatures.
B. A Model Card is provided®.
L] Yes
[ No

C. The model clearly splits data into different sets for training (model selection), validation
(hyperparameter optimization), and testing (final evaluation).
[l Yes
[V No

D. The method of data splitting (e.g. random, cluster- or time-based splitting, forward cross-
validation) is clearly stated.

[ Yes The main prospective design results are not evaluated by a held-out split, they are validated experimentally.

1 No

E. The data splitting mimics anticipated real-world applications.

[V Yes Knowledge is transferred from one chemical series to a different query series, representing a real-world

] No

F. The data splitting procedure has been chosen to avoid data leakage.
L1 Yes

[V No Inthe retrospective prediction experiments, query/test compounds are excluded from the LLM context to
prevent train—test overlap. In the generative loop there is no held-out split; canonicalization and

! https://huggingface.co/docs/hub/model-cards
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G.
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The interpretability of the model has been studied and clearly validated.

[ Yes The LLM's stated design rationale is extracted and analyzed in the reasoning notebook to interpret its

1 No

4. Evaluation

A.

The performance metrics used are described and justified in the paper.

[V Yes Main work judged by experimentally measured activity of synthesized designs. Retrospective benchmarks

1 No

Cross-validation of the results is included.

[l Yes

¥ No

Community-accepted benchmark datasets/tasks are used for comparisons.
] Yes

[¥ No No standardized community benchmark captures the prospective, experimentally-validated optimization task
that this work addresses. The approach is evaluated by synthesizing and assaying the proposed molecules

Baseline comparisons to simple/trivial models (for example, 1-nearest neighbour, random
forest, most frequent class) are provided.

[V Yes Descriptor-based ML models across various descriptor sets serve as conventional baselines against the

1 No

Benchmarks with current state-of-the-art are provided.
] Yes

[¥ No No standardized community benchmark captures the prospective, experimentally-validated optimization task
that this work addresses. The approach is evaluated by synthesizing and assaying the proposed molecules

Ablation experiments are included.

[V Yes Ablations across prompt strategy (rule vs non-rule, with/without examples), number of in-context examples,

1 No

The model has been tested on a fully independent dataset.
[ Yes
I No

5. Computational resources

A.

B.

The paper contains information on hardware/computing resources that were used.

L] Yes

¥ No

The paper includes information on the computational costs in terms of computation time,
parallelization or carbon footprints estimates.

L] Yes

[ No



	Corresponding authors: Gerhard Hessler, Sven Jager
	Code will be included in a CodeOcean capsule: Off
	The source code is included in the submission or a: On
	Textfield: https://github.com/Sanofi-Public/GenAI_ICL
	A compiled standalone version of the software is i: Off
	Textfield-0: No
	A test dataset and instructionsscripts for replica: Off
	Textfield-1: Public datasets are included with runnable scripts. Propietary SAR data is confidential and noted as such.
	A Readme file with instructions for installing and: On
	Textfield-2: 
	The code is made available to reviewers during rev: Off
	Pretrained models are used in the study and access: On
	Textfield-3: Claude 3.5 sonnet can be accessed via AWS Bedrock. Used for inference.
	Pretrained models are used in the study and are no: Off
	The paper contains information on how to obtain co: On
	A All data sources are listed in the paper: A All data sources are listed in the paper_Yes_On
	B The train test and validation datasets are publi: B The train test and validation datasets are publi_No_On
	C We have reported and discussed potential dataset: C We have reported and discussed potential dataset_Yes_On
	Yes: SAR and query compounds belong to different chemical series. This gap is discussed as the core challenge.
	No: 
	D The data cleaning and preprocessing steps are cl: D The data cleaning and preprocessing steps are cl_Yes_On
	Yes-0: SMILES canonicalization, deduplication, and activity standardization can be found in the code.
	No-0: 
	E Instances of combining data from multiple source: E Instances of combining data from multiple source_Yes_On
	Yes-1: Datasets from different sources are kept clearly labelled and separated throughout.
	No-1: 
	A What model architecture is the current model bas: Claude 3.5 Sonnet LLM used via in context learning (no weight updates), with descriptor-based ML oracles on ECFP. RDLot. Mol2Vec features.
	B A Model Card is provided1: B A Model Card is provided1_No_On
	C The model clearly splits data into different set: C The model clearly splits data into different set_No_On
	D The method of data splitting eg random cluster o: D The method of data splitting eg random cluster o_Yes_On
	Yes-2: The main prospective design results are not evaluated by a held-out split, they are validated experimentally. In retrospective analysis performance was assessed over repeated tran/test splits across many seeds.
	No-2: 
	E The data splitting mimics anticipated realworld: E The data splitting mimics anticipated realworld_Yes_On
	Yes-3: Knowledge is transferred from one chemical series to a different query series, representing a real-world application.
	No-3: 
	F The data splitting procedure has been chosen to: F The data splitting procedure has been chosen to_No_On
	Yes-4: 
	No-4: In the retrospective prediction experiments, query/test compounds are excluded from the LLM context to prevent train–test overlap. In the generative loop there is no held-out split; canonicalization and deduplication enforce novelty and prevent duplicate counting against the seed and context compounds
	G The interpretability of the model has been studi: G The interpretability of the model has been studi_Yes_On
	Yes-5: The LLM's stated design rationale is extracted and analyzed in the reasoning notebook to interpret its modifications.
	No-5: 
	A The performance metrics used are described and j: A The performance metrics used are described and j_Yes_On
	Yes-6: Main work judged by experimentally measured activity of synthesized designs. Retrospective benchmarks use Spearman correlation (regression) and standard classification metrics
	No-6: 
	B Crossvalidation of the results is included: B Crossvalidation of the results is included_No_On
	C Communityaccepted benchmark datasetstasks are us: C Communityaccepted benchmark datasetstasks are us_No_On
	Yes-7: 
	No-7: No standardized community benchmark captures the prospective, experimentally-validated optimization task that this work addresses. The approach is evaluated by synthesizing and assaying the proposed molecules rather than against an in-silico benchmark.
	D Baseline comparisons to simpletrivial models for: D Baseline comparisons to simpletrivial models for_Yes_On
	Yes-8: Descriptor-based ML models across various descriptor sets serve as conventional baselines against the LLM in the activity prediction task.
	No-8: 
	E Benchmarks with current stateoftheart are provid: E Benchmarks with current stateoftheart are provid_No_On
	Yes-9: 
	No-9: No standardized community benchmark captures the prospective, experimentally-validated optimization task that this work addresses. The approach is evaluated by synthesizing and assaying the proposed molecules rather than against an in-silico benchmark.
	F Ablation experiments are included: F Ablation experiments are included_Yes_On
	Yes-10: Ablations across prompt strategy (rule vs non-rule, with/without examples), number of in-context examples, and sampling temperature
	No-10: 
	G The model has been tested on a fully independent: G The model has been tested on a fully independent_Yes_On
	A The paper contains information on hardwarecomput: A The paper contains information on hardwarecomput_No_On
	B The paper includes information on the computatio: B The paper includes information on the computatio_No_On
	DD-MM-YYYY: 15-06-2026


