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  Context example                                    Normalized entity             

MCP-1 in human macrophages                   CCL2 · GeneID 6347

MCP-1 in mouse macrophages                   Ccl2 · GeneID 20296

Gene Normalization: Why Context Matters

Which LLM-based approach works best for gene normalization?

Gene normalization links gene or protein mentions to NCBI Gene entries

NLM-Gene corpus · PMID: 20821041 

Abstract example



Prompt → Gene name →
NCBI mapping

Gene name
generation

02.

Lexical retrieval →
Candidates → Qwen

Dictionary-based
selection

03.

Embedding retrieval →
Candidates → Qwen

SapBERT-based
selection

Direct GeneID
generation 

01.

Prompt → GeneID

04.

Four Ways to Use an LLM

Example prompt for approach 3



Gene Name Generation Gives the
Best LLM-Based Result

Generating a gene name before database mapping
is more reliable than directly predicting a GeneID.

Future Work: 
improve candidate retrieval and species
disambiguation.

55.73%：Gene name generation
10.33%：Direct GeneID generation
Retrieval remains the main bottleneck
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Dictionary + Qwen · K=10 · full abstract

Dictionary + Qwen · K=20 · full abstract

Dictionary + Qwen · K=20 · ±500 chars

SapBERT + Qwen · K=20 · ±500 chars

Direct GeneID

Final accuracy (%)

55.73

54.56

44.49

43.06

41.55

23.56

10.33

Final accuracy: Percentage of all test mentions assigned the correct NCBI GeneID 
K: Number of retrieved candidate genes provided to Qwen for each mention
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