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GFP protein

Q?F?DVF?GK??...E?PM?A 𝟐𝟎𝟑𝟎𝟎 possibilities

𝟑𝟎𝟎 amino acid sites

𝒙𝟏, … , 𝒙𝒏 , 𝒙𝒊 ∈ 𝓧 𝒊 , 𝓧 =ෑ

𝒊=𝟏

𝒏

𝓧(𝒊)

𝒙∗ ∈ 𝐚𝐫𝐠 𝐦𝐚𝐱 𝒙∈𝓧 𝒇 𝒙 ,
where 𝓧: combinatorial and unstructured



acquisition function
model fit
uncertainty
true function
measurements
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𝒙∗ ∈ 𝐚𝐫𝐠 𝐦𝐚𝐱 𝒙∈𝓧 𝒇 𝒙 ,
where 𝓧: combinatorial and unstructured



3

Q?F?DVF?GK??...E?PM?A

𝟐𝟎𝟑𝟎𝟎 possibilities
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GAME

Player 1 Player 2 Player 3 Player 4

EQUILIBRIUM

EQUILIBRIUM

ROUNDS

…T
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Game equilibria Evaluation points

Cooperative game Maximization of acquisition function
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𝒙∗ ∈ 𝐚𝐫𝐠 𝐦𝐚𝐱 𝒙∈𝓧 𝒇 𝒙 𝑼𝑪𝑩 𝓖𝓟,∙ :ෑ

𝒊=𝟏

𝒏

𝓧(𝒊) → ℝ

𝑼𝑪𝑩𝒕 𝓖𝓟, 𝒙 = 𝝁𝒕 𝒙 + 𝜷𝝈𝒕 𝒙



The goal of players compute (Nash) equilibria
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QCFFDVFQGKSRPMFA amino acid sequences

• Protein length = 𝑳
• Possible protein configurations 𝟐𝟎𝑳

Find optimal amino acid sequence to 
maximize the functional capacity (fitness)
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GFP protein
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