Nicotinic ACh receptor channel;
Cys-loop ligand-gated ion channel
superfamily
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Functional characteristics of two major
subtypes; a7 and non- a7 receptors
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a7 nAChRs on rat hippocampal interneurons

* Most prevalent subtype with largest responses

« Involved in cognition; the activation of a7
receptors increases cognitive performance, and
deficits in a7 nAChR function are associated with
the cognitive impairment in AD and schizophrenia

¢ a7 nAChR positive allosteric modulators ( 7-
PAMSs) enhance cognition, and are possible
therapeutic treatments for AD and schizophrenia

NAChR function and role in
Alzheimer’s Disease

AD is the leading cause of dementia, affecting ~ 4.5
million persons in the U.S. today.

Deficits in cholinergic synaptic transmission
associated with AD, and nicotine may protect
against AD.

Block by peptides related to AD, Ab,_,, and ApoE,
may be involved in cognitive deficits related to AD.




Block of a7 nAChRs by apoE peptides

ApoE Domain Structure
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it termiel Domin COythteminal orain
‘Z240a Fagnent 104Da Fragnent

Xenopus Oocyte Expression System
Electrophysiology

Voltage Current

J

-

1Flow of solution!

Bath solution

Block of expressed a7 nAChRs by ApoE peptides
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Dose-dependent inhibition by ApoE
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ApoE peptides inhibit a7 nAChR responses in a
noncompetitive manner
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Inhibition by variant ApoE peptides (3  niv)

apOE 331491 LRVRLASHLRKLRKRLL
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aPOEi41.145 -LRKLRKRL~

apoE; 44148 - LRKRL-
scrambled: -RLKKLRLR-
non-random: KKLLLRRR-
penta-lysine - KKKKK -

Full-2K/2L: LRVRLASHLRLLRLRLL
Short-2K/2L: - LRLLRLRL-
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Full-2K/2L ApoE peptide displays a decreased
rate of inhibition
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ApoE peptide does not block a7-W55A nAChR
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Modeling of interaction between
a7 nAChR and ApoE peptides

Models of active and inactive apoE peptides
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Docking model of interaction between apoE 147145
and the a7 nAChR
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The mutant «7-W55A nAChR alters
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Dependence of desensitization onset rate on ~ a7-W55

a7 a7-W55A

The mutant a7-W55A nAChR W
alters desensitization

Half-time;
110 msec

500 nA (wt)
1050 nA (W55A)

0.5 sec

Characterization of wildtype and mutant a7 nAChRs SCAM - Substituted  Cysteine Accessibility Method

ACh EC,, Water-Accessible Not Water Accessible

Desen. Half- | Recovery % | Recovery % (1)
Receptor time (msec) (5 sec) (10 sec) [95%Cl] Hill slope

a7 wt 111+7 (18) | 8.6+2 (30)| 64+3 (27)| 120 [100-140]| 1.7+0.2
H SH
a7-W55A | 1590 + 130 (12)4 61 +3 (28)*| 91+ 1 (19)*| 58 [49-68]* | 3.1:0.6

a7-W55F | 126+12 (10) | 9+3 (9) | 57+4 (9) | 130 [98-180] | 1.7+ 0.4

a7-W55Y | 110+9 (11) | 2+1 (7) | 42+7 (7) | 51 [43-60]* | 25404
X SH
a7-W55V | 191+8 (12)* |24 +3 (11)*| 75+4 (11)| 200 [190-220]*| 2.3+0.2

Sulfhydryl Reagent

a7-W55C | 339+ 61 (10)* | 25+4 (12)*| 725 (5) | 320 [260-380]| 2.1+0.4 = Water-accessible surface
= Lipid-accessible surface

Akabas et al., (1992) Science 258:307-310
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Block of a7-W77C by other '+ MTS compounds
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