
New England Computational Biology · October 1–2, 2026 · Cambridge, MA NECB 2026

A074 · CrossHONA: Cross-species HOmologous 

and Non-homologous gene-aware framework 

for transcriptomics integration and Annota­

tion

Presenter: Ruohan Wang — Brown University

Authors: Ruohan Wang, Yu Zhu, Zixiao Gao, Ying Ma#

Session: Day 1 · Thu Oct 1, 2026 · 2:15–4:15 PM

Single-cell RNA sequencing (scRNA-seq) and spatial transcriptomics (ST) en
able high-resolution characterization of cellular heterogeneity across species. 
However, existing cross-species integration and annotation methods primarily 
rely on homologous genes, thereby overlook non-homologous genes that may 
encode species-specific biological information. Here, we present CrossHONA, 
a multi-stage deep learning framework for cross-species integration and anno
tation of scRNA-seq and ST data. CrossHONA jointly models homologous 
and non-homologous genes in a unified embedding space, enabling it to 
capture both conserved and species-specific biological signals. Across multiple 
scRNA-seq and ST benchmarks, CrossHONA consistently outperforms existing 
methods in integration and cell type annotation, achieving relative improve
ment of 11%-145%. Gradient-based interpretability analyses further show that 
both conserved homologous and species-specific genes contribute to cell-type 
annotation, and that CrossHONA-derived inter-species similarity patterns reca
pitulate known phylogenetic relationships. Together, CrossHONA provides an 
interpretable and flexible framework for cross-species transcriptomic analysis 
beyond homologous gene matching, with an accompanying agent-based inter
face to improve accessible and reproducibility.
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Single-cell RNA sequencing (scRNA-seq) and spatial transcriptomics (ST) enable high-resolution characterization of 
cellular heterogeneity across species. However, existing cross-species integration and annotation methods primarily rely 
on homologous genes, thereby overlook non-homologous genes that may encode species-specific biological information. 
Here, we present CrossHONA, a multi-stage deep learning framework for cross-species integration and annotation of 
scRNA-seq and ST data. CrossHONA jointly models homologous and non-homologous genes in a unified embedding 
space, enabling it to capture both conserved and species-specific biological signals. Across multiple scRNA-seq and ST 
benchmarks, CrossHONA consistently outperforms existing methods in integration and cell type annotation, achieving 
relative improvement of 11%-145%. Gradient-based interpretability analyses further show that both conserved 
homologous and species-specific genes contribute to cell-type annotation, and that CrossHONA-derived inter-species 
similarity patterns recapitulate known phylogenetic relationships. Together, CrossHONA provides an interpretable and 
flexible framework for cross-species transcriptomic analysis beyond homologous gene matching, with an accompanying 
agent-based interface to improve accessible and reproducibility. 
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