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Introduction and Objectives

 Phosphatidylserine decarboxylase (PSD) is a membrane-associated enzyme 12 Pulse dipolar EPR spectroscopy distinguishes apo- and substrate-bound PSD
* PSD catalyses the biosynthesis of phosphatidylethanolamine (PE) from phosphatidylserine
(PS) 1,2 apo PSD POPS-incubated PSD e

« Exists as a homodimer, with each protomer comprising one a-chain and one B-chain 12
« Shares an operon with mechanosensitive ion channel MscM 3
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a, Cartoon representation of the PSD dimer, with spheres representing a-carbons of residues spin labelled. b, PELDOR
distance distributions of the apo-, and substrate-bound states. ¢, Global linear fitting of experimental PELDOR traces
corresponding to apo with simulated traces using ChiLife. d, Experimental PELDOR traces corresponding to substrate-

PsdP2  -196/+95
PsdBis  -391/+57
PsdPoE  -391/-229

‘ bound condition, with simulated traces using ChiLife. e, Cartoon representation of the
complete apo PSD conformational ensemble informed by PELDOR. h, Cartoon representation of the substrate-
K R bound PSD conformational ensemble informed by PELDOR. i, Surface representation of the PSD dimer, in blue and
psdPoE magenta, with a substrate molecule in ball-and-stick representation and inset indicating substrate binding pocket.
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a. Autoproteolysis, b. A structure of active PSD a2B32 heterotetramer, c. Scheme of PS decarboxylation, d. Promoter
region of psd-mscM operon, e. Enzyme kinetics, f. A model of PSD-membrane association and kinetics.
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« PELDOR/DEER spectroscopy* and atomistic MD simulations were used to characterise the
conformational ensemble of the lipid-bound enzyme and identify EPR-consistent minimal
conformational states under different conditions

+ Single-channel electrophysiology was employed to assess how PSD modulates
mechanosensitive ion channel activity, linking lipid biosynthesis enzymes to ion channel
regulation
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Methodology

Mutagenesis and transformation Protein Expression Lysis Membrane pelleting and homogenization e

O [ - - a, Cartoon representation of alphafold3 generated initial models of full-length PSD dimer with unresolved disordered c-
o O J1 1 = “ terminus loop (grey). b, PSD dimer, with spheres representing a-carbons of residues spin labelled. ¢, PELDOR time

y r = traces of the apo-, and substrate-bound states. ¢, Global linear fitting of experimental PELDOR traces corresponding to
> &) - - — — apo with simulated traces using ChiLife. d, PELDOR distance distributions of the apo-, and substrate-bound states.

PSD modulates the activity of mechanosensitive ion channels
MD simulation and in-silico labelling PELDOR measurement Spin labelling and purification
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Conclusions and Future-Outlooks
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* Pulse dipolar spectroscopy distinguishes apo- and substrate-bound states of PSD
By combining PELDOR spectroscopy, MD simulations, and structural modeling, we propose References and Acknowledgements
conformational ensembles for both apo and substrate-bound PSD states. These models
provide insights into the dynamic structural transitions that are not captured in available crystal
structures.
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* PSD function is linked to mechanosensitive (MS) channel activity
Given that PSD shares an operon with an E. coli MS channel, we investigated a potential 'Eﬁ;;.i',;,',j}.._ed.t.neand Health
functional relationship between the two proteins. Electrophysiological measurements suggest
that PSD modulates MS channel activity, and ongoing experiments aim to further validate this @ DOCTORAL
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