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There are plenty of computational methods for pair-wise
association prediction, such as drug-microbe and microbe-
disease associations, but few methods focus on the higher-
order triple wise drug-microbe-disease (DMD)

However, the confrmed DMD associations are insuffcient
due to the high cost of in vitro screening, which forms a
sparse DMD hypergraph and thus brings in suboptimal
generalization ability.
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Figure 1: Workflow of MCHNN: (I) DMD Hypergraph construction, (2) Hypergraph representation Learning, (3) Multi-View Contrastive
Learning, () Model training.
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Figure 1: Workflow of MCHNN: () DMD Hypergraph construction, (2) Hypergraph representation Learning, 3) Multi-View Contrastive
Learning, @) Model training.
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where o(-) indicate a nonlinear activation function (Rel.U),
© is a learnable weight matrix, H () is the node embeddings
at the [-th layer and H'”) is initialized with X; D and B

are diagonal matrices respectively corresponding to the sums
of rows and columns in Y called degrees of nodes and hy-

peredges;

View 1 (drug-mode perturbation):

View 2 (microbe-mode perturbation)

View 3 (disease-mode perturbation)

View 4 (random perturbation)
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Figure 1: Workflow of MCHNN: (I) DMD Hypergraph construction, (2) Hypergraph representation Learning, (3) Multi-View Contrastive
Learning, @) Model training.
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Figure 2: 5-CV performance of MCHNN and baselines in four scenarios in terms of hit@n and ndcg @n.
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(a) Ablation study of basic components (b) Ablation study of multi-view augmentations
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Figure 3: The t-SNE visualization of three models on scenario 4.
Figure 4: Average values of MCHNN and its variants on four sce-
narios in ablation study.
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MCHNN w/o CL
hits@1 hits@3 hits@5 hits@]1 hits@3  hits@5

0,50  0.6736 0.8299 0.8785 0.6840 0.7882 0.8160
(51,100  0.9229 0.9840 0.9894 09016 009335 0.9548
[101,+00]  0.9909 0.9955 1.0000 0.9955 1.0000 1.0000

Methods

Table 1: Average values of MCHNN and w/o CL on four scenarios
in terms of average degrees of nodes in triplets.
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