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Abstract 1 

Identification of Putative Orthosteric and Allosteric Binding 2 

Sites of Interleukin-33 using Extensive Molecular Dynamics 3 

Simulations 4 
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Abstract: Interleukin (IL)-33, the newest member of the IL-1 family, plays a pivotal role in inflam- 12 

matory and autoimmune diseases through its protein-protein interaction (PPI) with the ST2 recep- 13 

tor. Targeting this interaction holds promise for disease management. Although the IL-33/ST2 com- 14 

plex crystal structure has been resolved for nearly a decade, no comprehensive investigations into 15 

the druggability of IL-33 have been conducted. Furthermore, while several IL-33 inhibitors have 16 

been reported, their binding mechanisms have predominantly relied on rudimentary molecular 17 

docking approaches. In this study, we sought to identify possible druggable sites on the IL-33 sur- 18 

face using mixed-solvent molecular dynamics (MixMD) simulations and propose the possible mech- 19 

anism of action of a reported IL-33 inhibitor using extensive-MD simulations. MixMD is an ad- 20 

vanced MD technique that not only captures the protein's flexibility but also considers its interac- 21 

tions with small chemical probes. Our findings revealed five potential druggable sites on the IL-33 22 

surface, two of which overlaid well with the interface of the ST2 receptor. The three remaining sites 23 

were investigated for their allosteric potential via all-atom normal mode analysis in the presence of 24 

pseudoligands. The current results suggested that interaction with these binding sites could exert 25 

possible dynamical change compared to the apoprotein conformation and serve as starting points 26 

for IL-33 allosteric modulation. Additionally, the binding modes of an orthosteric IL-33 inhibitor 27 

were also extracted and analyzed using the results from a 5-microseconds simulation. Our study 28 

can pave the way for future studies aiming to modulate the PPI of IL-33/ST2 employing both or- 29 

thosteric and allosteric approaches. 30 
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