Pressure? What a strange idea!
Why would | do that?




Protein folding and conformational
landscapes
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The molar volume of proteins

AVey = AV ey + Ng(Vg, — V)

Solvent excluded voids in
the folded state

Depends on packing efficiency

Non-uniformly distributed

n, solvent molecules move from the bulk to interact with U

Any changes in solvent density between the bulk and the
protein would lead to a change in volume
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Electrostriction of charges provides a negative
contribution to the value of AV (un)folding

But only for buried charged or ionisable groups, of which there are few

Apolar 2> K, R, D, E
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AV (un)folding correlates strongly internal cavities
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High Pressure NMR on a repeat protein
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reveals deviation from 2-state unfolding
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Folding landscape from structure-based
simulations constrained by the NMR data
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Explore how mutations affect conformational landscapes

HP SAXS

Folding Fraction
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P-jJump kinetics to probe effects of mutations on folding rates and routes
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Pressure disrupts domain and subunit interactions

Effects of pressure on proteins
AV <=0
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(c) d(aG)/dp =aAVv [1]
Ky(p) = Kgo €Xp (PAV/RT) 2]
In [o,"/(1—0)] = p(AV/RT) + In [Kyo/nPCn=1]] [3]
Ap = (n—1) (RT/AV) In(C5/Cy) [4]
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Pressure perturbs RNA structures too

> RNA folding intermediates
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Lipid phases are strongly dependent on pressure
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Pressure perturbs protein LLPS transitions in unexpected ways
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Pressure disrupts the ParA/B condenstates of E. coli in vivo

-HU at 100 MPa -HU back 0.1 MPa




>80% of the microbial biomass on Earth lives at high pressure
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Extreme Biophysics Research Coordination Network: Exploring the molecular limits of life

Homology

Fluorescence

Enzyme
Kinetics



