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TPCs mean what?

Frank H. Yu and William A. Catterall Sci. STKE 2004



TPC1_HUMAN

Biological process
• Ion transmembrane transport
• Positive regulation of autophagy
• Regulation of ion transmembrane 

transport

Molecular function
• Identical protein binding 
• NAADP-sensitive calcium-release channel activity 
• Voltage-gated calcium channel activity



816 Amino acids

MmTPC1 Sequence and Expression



MmTPC1 Sequence Blast



MmTPC1 Domains



MmTPC1 Sequence Analysis



Human TCP1

MmTPC1 Interactions



MmTPC1 PTM and Mutations



TPC1 Phylogeny



Side view

PDB: 6C96  (the apo state)

Top view

Structure Overview of MmTPC1



“Extracellular”

“Intracellular”

VSD

Filter

Two Homologous Domains

Jie She, et al. Nat. 2018



Iterative magic fit

Homodimer

PDB: 6C96  (the apo state)



Apo and PtdIns(3,5)P2-bound state

Iterative magic fit

PDB: 6C96  (the apo state)
PDB: 6C9A  (PtdIns(3,5)P2-bound state)



Gate (closed)

PDB: 6C96  (the apo state)



PDB: 6C96 
the apo state

PDB: 6C9A  
PtdIns(3,5)P2-
bound state

Gate (closed Vs. open) 



PDB: 6C96 (the apo state)

PDB: 6C9A (PtdIns(3,5)P2-bound state）

Residues involved



PDB: 6C96  (the apo state)

Filter Domain



Filter I Filter II

Residues involved

PDB: 6C96  (the apo state)



Na+

Filter II

Filter I

Filter Domain

PDB: 6C96  (the apo state)



Voltage-sensing Domain

Jie She, et al. Nat. 2018



PDB: 6C96 (the apo state)PDB: 6C9A (PtdIns(3,5)P2-bound state)

Voltage-sensing Domain



Thanks for you listening!
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