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Vitamin B6 & Mitochondrial metabolism
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� Vitamin B6 includes biologically active vitamers

� Phosphorylated forms 🡪 Pyridoxal 5′-Phosphate (PLP)

� Key enzymatic cofactor

� ~60 PLP-dependent enzymes

� One third of PLP-dependent enzymes localized in 
mitochondria

The mechanisms of PLP transport across the 
mitochondrial inner membrane remain unknown



SLC25A38 & PLP
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� SLC25 carriers 🡪 mitochondrial transport

� SLC25A38 was previously described exclusively as a glycine 
transporter and linked to heme biosynthesis

� Its dysfunction causes sideroblastic anemia type 2 (SIDBA2)



Materials & Methods
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Results: Structural Modelling of SLC25A38 
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� The transporters belonging to this family, tipically alternates during 
solute transport between c- and m-states 

� The c-state exposes the substrate-binding site to the cytoplasmic 
side



Results: Structural Modelling of SLC25A38 
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Results: Molecular dynamics
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� Lower residue flexibility in presence of PLP

� Glycine remains bound only for the first ~10 ns

� The PLP-bound system shows reduced energy fluctuations

https://docs.google.com/file/d/1ZvrKtzsGn-9eTqJ92zLsjQELjhTgDbCG/preview


Results: Molecular dynamics
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� Lower residue flexibility in presence of PLP

� Glycine remains bound only for the first ~10 ns

� The PLP-bound system shows reduced energy 
fluctuations



Results: Binding energetics & key residues
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Results: PLP binding key residue Arg187
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� Arg87 binding is driven by electrostatic 
interactions

� Stabilize PLP phosphate group

� It oscillates between 
interactions involving two 
oxygen atoms



Results: SIDBA2-associated mutations
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� R187P may impair electrostatic 
stabilization  of PLP, eliminating the 
positively charged  side chain

� Pro may induce local structural distortion 
in helix H4



Conclusions
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� P2Rank identified a primary binding pocket to guide GNINA Molecular Docking
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