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Non-Homophilic Graph Pre-Training and Prompt Learning

• ProNoG: a novel pre-training and prompt learning framework for non-
homophilic graphs.

• In graph pre-training, we pre-train a graph encoder using a non-homophilic pre-
training task.

• On downstream tasks, we propose condition-net to generate prompts based on 
different non-homophilic patterns, allowing for precise adjustments at the node 
level without updating the weights of the pre-trained model.
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Results & Experiments

ProNoG surpasses all baseline methods across all 
settings in one shot scenarios, outperforming the 
best competitor by up to 21.49% on node 
classification and 6.50% on graph classification. 

ProNoG significantly outperforms all baselines in 
low-shot scenarios with very limited labeled data 
(e.g., 𝑘 ≤ 5),

Method: ProNoG 

Pre-training and prompt learning have become a
popular approach to train Graph Neural
Networks (GNNs) without heavy reliance on
labeled data.

However, most existing prompt methods do not
distinguish between homophilic and heterophilic
characteristics in graphs.

Background

Challenges

•How do we pre-train a graph model irrespective 
of the graph’s homophily characteristics?
•How do we capture the fine-grained, node-

specific non-homophilic characteristics?

Ablation study

ProNoG consistently outperforms these variants in
all but one instance, in which its performance is still
competitive. This highlights the necessity of reading
out subgraphs with similarity weighting in order to
capture the characteristics of each node, and the
advantage of using conditional prompt learning to
adapt to each node.
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