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We investigate how vision-language models (VLMs) can be fine-tuned for chemistry-specific tasks by incor-
porating both molecular structure images and domain-specific textual descriptions. While general-purpose
VLMs lack precision and adaptability in the chemical domain, our study addresses this gap through efficient
fine-tuning strategies. In particular, we explore which selective layer tuning methods are most effective.
Experimental evaluations using synthetic data and GPT-based assessment, in which accuracy scores were
assigned based on the correctness of generated responses, reveal that tuning the Q (query) and V (value) mod-
ules of cross-attention layers yields the best performance. Our approach improves multimodal understanding
in chemical contexts and presents a step toward lightweight, domain-adapted VLMs that are practical for
scientific research and education.
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