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We Introduce a graph-based perspective built upon the concept of Attributed Bipartite Graphs (ABGS).

(@ Nodalizing Expressed Multimodal Signals into Bipartite Node Set.
Vrna = {RNA,, | Xgna|m] # 0},  Varac = {ATAC,, | xatac|n| # 0}
(2 Embedding Biological Attributes into Node Features.
X, = Concat(ID(v),Expr(v),BioAttr(v))
(3 Edge Design with Biological Prior Knowledge.

We introduce a chromosomal mask as adjacency matrix to constrain attention computation within chromosomally plausible
regions. These prior-informed connections improve inductive bias and reduce noise from fully associations.

Figure 3: Results for crossmodal matching task with different training sizes.
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Left: Comparison between TF binding
scores and cumulative attention scores

within the same cell type (CD4).

Right: Case study of RNA-ATAC attention
matrices for a representative single cell

under different threshold values t.
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