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Introduction

AlphaFold2 (2021) RoseTTAFold (2021)



Introduction

Hsu, Chloe, et al. "Learning inverse folding from 
millions of predicted structures." . PMLR, 2022.

• Structure determine function

• Many sequence can fold on one similar structure (524 
different sequence fold into 1MBN)

• Diffusion model can generate diverse sample given
the same input
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Protein Representation



Protein Graph

Inverse Folding:

! = {$, &, '} 
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Diffusion Generative Model
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Diffusion Generative Model
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Define Diffusion Process in Discrete Space

• 𝑞 𝒙! ∣ 𝒙" requires a closed form

• 𝑞 𝒙# should independent with 𝑥

• 𝑞 𝒙!$% ∣ 𝒙! , 𝒙" should have closed form 
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Define Diffusion Process in Discrete Space

Diffusion Process:

!aa	 ∈ ℝ#×%& 

!(#!"# ∣ #!, #$$) =
!(#! ∣ #!"#, #$$)!(#!"# ∣ #$$)
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Transition Matrix

Posterior Distribution

(Uniform Diffusion Kernel)

(BLOSUM Matrix)

Parameterized Generative Process : !!(#"#$ ∣ #") ∝ ' 
%&!!
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Denoise Neural Network
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Generative Process
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