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1. Voltage gated ion channels
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Voltage gated ion channels

(al Voltage-gated K' channel protein (tetramer) () Voltage-gated Ma' channel protein (monomer)

(b} Cyclic nucleotide-gated channel protein (tetramer) id) Voltage-gated Ca® channel protein {monomer)

Binding site for
cAMP or cGMP

e 6 Trans membran domans
e 1 pore domain

® ] selectivity domain




2. Superfamily of voltage gated K+ channels

Exemple:
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= 6 TM domains

=»1 lon channel domain




3. Characteristics of HCN

® Function:

=>» Expressed in heart and nerve cells

=>» Cardiac and neuronal pacemaker function

=>» Setting of resting potentials
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@ Physiological characteristics and structure:

=» 3 particular characteristics

- Activated by hyperpolarization:

I (PA) ,

D

=» Slow activation

-130 Vm (mV)




- selectivity: Nat+/K+
- Regulated by cCAMP

-130 Vm (mV)




Structure

= 4 1soforms. HCN1-4:
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Description of the domains

6 TM domains
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Which sequence explain the
different selectivity between K+
channel and HCN




4. Comparison between VGK+ channels and HCN

450 477

Potassium
Chan nel ion_trans

HCN1
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K+ RFEIYEHFGIAHF TFELYARFAYAPDFLKF-FKNALMLIDLHSIVPF-YITLYYHLYYESSP-TLANLGRYAQYLRLHRIFRILKLARHSTGLRSLGATLKYSYKEYGLLL-LYLSY

HCH1 PHIIFN¥ASDTYFLLOLIHHFRTGTYH=-EDSSEIILOPKYIKHNYLKSHF¥YDFISSIPYDY IFLIYEKGHDSEYYKTARALRIVRF TKILSLLRLLRLSRLIRYTHOHEETFHHTYDLASAYYRIFHLI

Consensus ,......esees.rléilenfriatfn,EdsarialaPdfikn,#1nalnl!D1i5i!PF YIFL!Y41gn#Sep klAragR!arf lrifrilRilrLaPhirgirqleailhnsYdeagall,i%nl!
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K+ GISIFSYYAYTIEKEENEGLATIPACHHMATYSHTTYGYGDYWPGTTAGKLTASACILAGILYYYLPITLI

HCH1  GHHLLLCHHDGCLOFLYPLLODFPPDCHYSLNEHYHDSHGKOYSYALFKANSHALCIGYGAOAPYSHSDLHITHLSHIVGATCYANFYGHATALIO
Consensus GinillchadgpceqeenegladiPadcHwalneltndguGdqypgalagatsanalleabaqapylnidli,.eesssessssessssossssoss

Conclusion: Big differencesin the sequences: link
with function?




Seguence Alignment of Transmembran domains

T M 1 K+ YFSYLSILYYLGSITITHCLHS
HCH1 LIHLTHAYGHLYIIPYGITFF

Consensus  ,..liniinnlGnoiliiclni..,.
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T M 4 K+ YAQOYLELHEIFRILEKELARHST
HCH1 KTHARALEIYEFTEILSLLELL

Consensus .btAralEimRifrIlklLaRhl.

Conclusion:

=» Differences for TM1

=» TM4 is more conserved its differences can not
explain the selectivity difference of those two
channels

Which difference is responsible of the selectivity?




Seguence Alignment of Pore-Forming Domain

HCH1  GKOYSYALFKAHSHHLCIGYGROAP

potassiun FHEI-II-II-IHT‘.’EHTT YYP
Consensus ,...paalfkAnshilc!|GYGaqaP

Conclusion:

=>» Both have signature sequence
of K+ selective channels (GYG)

= Amino acids forming the
pore before GY G are
different, this difference could
explain the special selectivity
of HCN
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