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Green fluorescent
protein (GFP)
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Yellow fluorescent
protein (YFP)
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[Yamaguchi et al. Brief Bioinform. 2021]
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Homology search

(wild-type sequence as query)
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masking max. likelihood
estimation

Iterative stochastic masking and restoration via
MSA Transformer to generate sequences

[Yamaguchi et al.
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Ranking proteins by
zero-shot evaluation
via ESM-1b

NeurlPS 2022]
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Polypeptide chain
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Alpha helix and beta ; ;
sheet structures
produced by hydrogen ! !
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the polypeptide \.ﬁ
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Beta sheet Alpha helix

Tertiary structure
3D overall fold of the Region of

protein containing secondary
secondary structures structure —
alpha helix

Region of secondary

. structure — beta sheet
Random coil

[Jumper et al. Nature. 2021]
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TAPE [Rao et al. NeurlPS 2019]

ESM [Rives et al. PNAS. 2021]
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ESM2 [Lin et al. Science. 2023]
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» RF diffusion (David Baker Lab, University of Washington)

https://www.bakerlab.org/2022/11/30/diffusion-model-for-protein-design/
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» ProteinDT [Liu et al. arXiv. 2023]
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Stage 1: ProteinCLAP

Text Sequence Contrastive Protein Sequence
, Learning MGNVYTKDIKRVAMQ
ﬁgf;gni;fpt:';:;kam“c encode encode LYEKFKDQISTDYQAN
e517 family. —P ) 4 KKIVDAYVDVMSKKVR
NRIAGYLTRYAKMQRT
QVKNEVEEEYIEGEG
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Stage 3: Decoder

Condition Decoder Distribution: Protein Sequence
Autoregressive / Diffusion MGNVYTKDIKRVAMOQ
LYEKFKDQISTDYQAN
> KKIVDAYVDVMSKKVR
NRIAGYLTRYAKMQRT

QVKNEVEEEYIEGEG
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