
EVOLUTION OF α SUBUNITS IN 

CYS-LOOP FAMILIES

� HUMAN NICOTINIC α SUBUNITS

� HUMAN α SUBUNITS (EXTENDED) 



HUMAN NICOTINIC α SUBUNITS



HUMAN α SUBUNITS (EXTENDED) 



STUDY OF PUNCTUAL MUTATIONS IN 
NICOTINIC α SUBUNITS

� Work Flow

� Human α subunit model

� Human α mutated subunit models

� Comparison of α-mutated vs. α-non-
mutated region



STUDY OF MUTATIONS: WORK FLOW

TARGET

αααα1 Human
(P02708) 

TEMPLATES
Torpedo Marmorata
(2BG9: α,β,χ,δ,ε) 

MODELLER

MODEL 1

αααα1 Human
(P02708) 

TARGET

αααα1 mutated Human
(P02708) 

TEMPLATES
Torpedo Marmorata
(2BG9: α,β,χ,δ,ε) 

MODELLER

MODEL 2

αααα1 mutated Human
(P02708) 

STAMP

αααα1 Human
Mutated vs.
Non-mutated



STUDY OF MUTATIONS
HUMAN α SUBUNIT MODEL

ALIGNMENT 2BG9-HUMAN α1 MODEL : 

70% Identity

≠ sequence length wide unaligned regions



STUDY OF MUTATIONS
HUMAN α SUBUNIT MODEL

3D STRUCTURE: ≠ sequence length wide unaligned regions

Nonsense loops



STUDY OF MUTATIONS
HUMAN α SUBUNIT MODEL

SUPERPOSITION
HUMAN α1 SUBUNIT MODEL vs 2BG9 CHAIN A

2BG9_A HUMAN ModelLegend:



STUDY OF MUTATIONS
HUMAN α SUBUNIT MODEL

SUPERPOSITION 
HUMAN α1 SUBUNIT MODEL vs 2BG9: M2-M3 linker

M2-M3 linker



STUDY OF MUTATIONS
HUMAN α SUBUNIT MODEL

SUPERPOSITION 
HUMAN α1 SUBUNIT MODEL vs 2BG9: M2-M3 linker

2BG9_A HUMAN ModelLegend:

Fully Conserved



STUDY OF MUTATIONS
HUMAN α SUBUNIT MODEL

SUPERPOSITION 
HUMAN α1 SUBUNIT MODEL vs 2BG9: Opening Mech.

M2-M3 linkerM2Legend: M1-M2 linker M3M1



STUDY OF MUTATIONS
HUMAN α SUBUNIT MODEL

SUPERPOSITION 
HUMAN α1 SUBUNIT MODEL vs 2BG9: Opening Mech.

L2-loop Human

L2-loop 2BG92BG9_A

HUMAN ModelLegend:

Fully Conserved



MODELLING BY HOMOLOGY:
CUSTOM MODEL vs. SWISS-MODEL

SWISS-MODELCUSTOM MODEL



MODEL OF h-α1

SWISS-MODEL

CUSTOM MODEL



MUTATIONS

G153S :  near binding site

T254I : in the porus (M2) 

S269I : in the loop M2-M3

Congenital myasthenic syndromes : slow-channel 
congenital myasthenic syndrome (SCCMS) 



MUTATIONS

� Conserved positions: 153, 254, 269



MUTATION G153S

MUTATED

NON MUTATED



MUTATION G153S

β7---*β8

T = hyd bonded turn
S=bend
E=strand



MUTATED G153S: Custom model

Z-score : 2.54NON MUTATED

MUTATED



MUTATED G153S:  Swiss model

NON MUTATED

MUTATED



MUTATION T254I 

Non mutated

Mutated



MUTATION T254I



MUTATION T254I : custom model

Z-score : 3.75

NON MUTATED

MUTATED



MUTATION T254I : Swiss-model

NON MUTATED

MUTATED



MUTATION S269I

Non mutated
Mutated

Can change the sensitivity to opening_closing mechanisms



MUTATION S269I

T = hyd bonded turn
H = alpha helix



Z-score : 3.17

MUTATION S269I : custom model

NON MUTATED

MUTATED



MUTATION S269I : Swiss-model

NON MUTATED

MUTATED



MOUSE NICOTINIC α-1 SUBUNIT





MOUSE NICOTINIC α1 SUBUNIT



CLUSTALW α1 MOUSE-α1 HUMANA


