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The analysis of the Two pore calcium
channel protein 1 (TPC1) protein
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TPCs mean what?
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Frank H. Yu and William A. Catterall Sci. STKE 2004



TPC1 HUMAN

Molecular function

e I|dentical protein binding

 NAADP-sensitive calcium-release channel activity
* Voltage-gated calcium channel activity

Biological process
* Jon transmembrane transport
* Positive regulation of autophagy G
* Regulation of ion transmembrane
transport

Endosome



MmTPC1 Sequence and Expression

Chr 12 (NC_000012.12): 113,213,329 - 113,306,340

MAVSLDDDVPLILTLDEGGSAPLAPSNGLGQEELPSKNGGSYAIHDSQAPSLSSGGESSP
SSPAHNWEMNYQEAATYTL.QEGENNDKFFTHPKDAKALAAYLFAHNHLFYIMELATALLLL
LLSLCEAPAVPALRLGIYVHATLELFALMVVVFELCMKLRWLGLHTFIRHKRTMVKTSVL
VVQFVEAIVVLVROQMSHVRVTRALRCIFLVDCRYCGGVRRNLRQIFQSLPPFMDILLLLL
FFMIIFAILGFYLFSPNPSDPYFSTLENSIVSLFVLLTTANFPDVMMPSYSRNPWSCVEFF
IVYLSIELYFIMNLLLAVVFDTFNDIEKRKFKSLLLHKRTAIQHAYRLLISQRRPAGISY
ROFEGLMRFYKPRMSARERYLTFKALNONNTPLLSLKDFYDIYEVAALKWKAKKNREHWF
DELPRTALLIFKGINILVKSKAFQYFMYLVVAVNGVWILVETFMLKGGNFFSKHVPWSYL
VFLTIYGVELFLKVAGLGPVEYLSSGWNLFDFSVTVFAFLGLLALATLNMEPFYFIVVLRP
LOLLRLFKLKERYRNVLDTMFELLPRMASLGLTLLIFYYSFATIVGMEFFCGIVFPNCCNT
STVADAYRWRNHTVGNRTVVEEGYYYLNNFDNILNSFVTLFELTVVNNWYIIMEGVTSQT
SHWSRLYFMTFYIVTMVVMTIIVAFILEAFVFRMNYSRKNQDSEVDGGITLEKEISKEEL
VAVLELYREARGASSDVTRLLETLSQMERYQQHSMVFLGRRSRTKSDLSLKMYQEEIQEW
YEEHAREQEQQRQLSSSAAPAAQQOPPGSROQRSQTVT

816 Amino acids
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MmTPC1 Sequence Blast

100 80 6 40 20 0

0
Identity %

TPC1_MOUSE - Two pore calcium channel protein 1 Mus musculus (Mouse) - View alignment

T ————

AOAO0G2K997_RAT - Two pore calcium channel protein 1 - Rattus norvegicu... - View alignment

.

AOA2]J8XKN2_PONAB - TPCN1 isoform 1 - Pongo abelii (Su... - View alignment

———

A0A287BJ175_PIG - Two pore segment channel 1 Sus scrofa (Pig) - View alignment

T ————

E-value: 0.0
Score: 3,847
Ident.: 90.9%

E-value: 0.0
Score: 3,083
Ident.: 89.6%

E-value: 0.0
Score: 4,199
Ident.: 99.6%

E-value: 0.0
Score: 3,972
Ident.: 93.9%



MmTPC1 Domains

1 125 250 375 500

625 750 816
Query seq. e
Specific hits i ] RG]
Superfanilies Ion_trans superfanily Ion_trans superfamily
Search for similar domain architectures | @ Refine search | &
List of domain hits .

Name Accession Description
[+] lon_trans pfam00520 lon transport protein; This family contains sodium, potassium and calcium ion channels. This ...
[+] lon_trans pfam00520 lon transport protein; This family contains sodium, potassium and calcium ion channels. This ...

Interval E-value
440-691 1.48e-25
142-330  1.49e-16

1 100 200 300 400 500 600 700 800 00 1000
ruler:

USERSEQ1

1 (816 aa)

PS00307 LECTIN_LEGUME_BETA Legume lectins beta-chain signature :

316 - 322: [confidence level: (-1)] LAVVFDT



MmTPC1 Sequence Analysis

220

sp|Q6YLX9 | TPC1_WHEAT
sp|Q6S5H8 | TPC1_HORVU
sp|Q50M84 | TPC1_ORYSJ
sp|Q94KI8 | TPC1_ARATH
sp|Q9EQJ0 | TPC1_MOUSE
sp | QIWTN5 | TPC1_RAT

sp|Q9ULQL | TPC1_HUMAN
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S YW|QLEYG|T|S LIpYVS)W4L.ISILLL
S YW|QLEYG|S|S LIpYVS)W4L.ISILLL
S YR|QLEYG|S|Y LIIpyV S|4l I SVLLL
S YKD|LpyG|T|W ITpexVSia4V ITILLL
GVT|S|IQpY. |SH RLMIMTIWY4IVITMVVM
GVT|S|IQpY. |SH MTIRMIVIMVVHM
GVT|S|IQFY. |SH RLMIMTIPYTVTMVVM

sp|Q6YLX9 | TPC1l_WHEAT
sp|Q6S5H8 | TPC1_HORVU
sp | Q5QM84 | TPC1_ORYSJ
sp|Q94KI8 | TPC1l_ARATH
sp | Q9EQJO | TPC1_MOUSE
sp | Q9WTN5 | TPC1_RAT

sp | Q9ULQ1 | TPC1_HUMAN




MmTPC1 Interactions
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MmTPC1 PTM and Mutations
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TPC1 Phylogeny

sp|QOEQJO[TECT MOUSE

100

100 sp|QSWTNS[TPC1 RAT M

sp|QOULQ1|TPCT HUMAN

sp|QO4KIB[TECT ARATH M

sp|QSQME4|TPC1 ORYSJ

100 sp|QBYLXG|TPC1 WHEAT

100

sp|QBS5HE|TRCT HORYU




Structure Overview of MmTPC1

Side view Top view

PDB: 6C96 (the apo state)



Two Homologous Domains

“Extracellular”

6-TMI (1S1-1S6)

6-TMII (I1IS1-11S6)

Luminal

Cytosolic
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Jie She, et al. Nat. 2018



Homodimer

Iterative magic fit

nb atoms involved: 723 RMS: 0.00

PDB: 6C96 (the apo state)



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

Iterative magic fit

nb atoms involved: 663 RMS: 1.38

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




Residues involved

rL31 7 ‘TE3 21

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



Filter Domain

PDB: 6C96 (the apo state)



Residues involved

Filter | Filter Il

PDB: 6C96 (the apo state)



Filter Domain

Filter |
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PDB: 6C96 (the apo state)



Voltage-sensing Domain

Hyperpolarization

Jie She, et al. Nat. 2018



Voltage-sensing Domain

PDB: 6C9A (PtdIns(3,5)P2-bound state) PDB: 6C96 (the apo state)
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Thanks for you listening!
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