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Motivation

• Bidirectional Information: Autoregressive (AR) models, are 

limited in many biological by their unidirectional nature, 
failing to capture global bidirectional token dependencies.

• Scalable Generation: Non-Autoregressive (NAR) models 
offer holistic, bidirectional representations but face 
challenges with generative coherence and scalability.
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More Analysis

• Step 1 involves joint training with a shared encoder in a multitask learning framework, enabling the simultaneous training of 

Autoregressive and Non-Autoregressive decoders.
• Step 2 introduces a novel knowledge distillation process, transferring insights from the NAT module to the AT module 

through a cross-decoder attention mechanism
• Cross-decoder gradient blocking is employed throughout to optimize the training process.

De Novo Peptide Sequencing Pipeline

Core Design of CrossNovo

(1) Cross-Decoder NAT Knowledge Transfer

(2) Cross-Decoder Gradient Blocking for Stable Learning

• This isolation lets the AT decoder learn from the NAT branch 
stably, boosting model’s performance.

Ablation of Core Designs
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