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Why do we need new proteins?

A Benchmark for Arbitrary Geometric Preservation in Protein Generation

Scaffolding
Grafting

Create efficient 
surrounding

• vaccines
• enzymes

Sequence
design
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New synthetic
protein generation

• antibiotic properties 
• enzymes
• new active peptides

Protein 
fragment 
design
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Completing 
a protein region

• specific antibodies
• proteins with 
improved properties

De novo 
generation 

Create new  
proteins

• vaccines
• new receptor binders
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Geometry and function

Adapted from: https://doi.org/10.1126/science.abn2100

Generation Lab experimentTask formulation

Functional 
protein part 

Generated 
scaffold

Synthetized 
protein

Proxy Function check Real Function check

Proxy Geometry check

Who to blame?
What to do?
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Benchmark principles

Current 
Scaffolding Benchmark

GeomMotif

Automatic coverage based choice

Solvability

Complexity levels

Interpretability

Manual functional choice

Solvability

Complexity levels

Interpretability
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Benchmark tests creation

A Benchmark for Arbitrary Geometric Preservation in Protein Generation
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Benchmark test cases
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Benchmark validation
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SUN metric

Practical intuition: an upper bound on the 
experimental success rate

 

Can be divided to the 
components for diagnostics
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Models comparison

Structure:
• Genie2

• Rfdiffusion

• FrameFlow

Sequence:
• ESM3 (seq)

• DPLM650M

Sequence & Structure:
• ESM3 (seq & struct)
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Models comparison
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Models comparison: main outcomes
• Geometry preservation is not solved yet

• Structure models are better than sequence models

• Multiple modalities can mess the generation
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Завершающий слайд с ссылками на сайт и соцсети. Используй 
для выступлений на конференциях и других внешних мероприятиях, 
чтобы дать слушателям возможность узнать больше об Институте.
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Interpretation: Biological properties
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Interpretation: Biological properties vs SUN


