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System Performance
Self-assembly PANEL

Size 50 nm × 50 nm 10 nm × 10nm
Performance ~185 ns/day ~3600 ns/day
Length ~15 μs ~400 ns
#Simulations 3 3000
#CPU 100 100

Time required
15000 ns

185 ns/day
= ~𝟖𝟖𝟖𝟖 𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝

400 ns × 3000
3600 ns × 100
= ~𝟑𝟑.𝟒𝟒 𝐝𝐝𝐝𝐝𝐝𝐝𝐝𝐝

Conclusions
• Comprehensive, versatile and

robust method
• Applicable to any given pair of 

transmembrane entities in 
any lipid environment

• Highly efficient in predicting 
and capturing mutations

• Highly parallelized and 
computationally inexpensive
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Goals
• To explore protein association states exhaustively
• To quantify the association stability
• To achieve this using minimal computational resources

Approach

Claudin-5: Dimer ‒ Protein Association Energy Landscape (PANEL)
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Arrangement of claudin-5 interfaces

A B Interaction energy 
(kJ/mol)

Interacting 
residues

148 38 -29.386 TYR HIS
145 159 -21.299 ARG GLU
195 191 -20.778 SER ARG
148 157 -19.896 TYR LYS
38 148 -18.467 TYR HIS
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Protein-protein interactions are crucial to 
biological events

Mutations, Traumatic Injuries, Concussion

Alters protein expression and association

Tight junction permeability, Neurodegenerative 
diseases

Aromatic Charged Hydrophilic


