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SYNAPTIC TRANSMISSION
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A) -Voltage-gated ion channels
B) -Ligand-gated ion channels (LGIC)

Selectivity

Convert chemical signal

O e ) )
Ligand-gated ion channel

A.- lonotropic glutamate receptors. Form tetramers
B.- ATP-gated channels . They form trimers.
C.- Cys-loop receptors



[CYS-LOOP RECEPTORS

CYS_LOOP : DISULFIDE BOND

Subdivided: type of ion and the endogenous ligand. Subunits of the cys-loop
superfamily :

= one containing the subunits forming anionic channels (GABA, and Glycine
receptors)

= one containing the subunits forming cationic channels (5-HT; and nicotinic
receptors)



ANIONIC CHANNELS

IUPHAR-recommended .
Type | Class : 51 Gene Previous names
protein name
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CATIONIC CHANNELS

Cationic
IUPHAR-recommended .
Type Class 4 sl Gene Previous names
protein name
5-HT3A HTR3A® 5-HTaa
o e S5-HT2B HTR28 & S-HTsg
erctonin
(5-HT) 5-HT3 5-HT3C HTRIC & 5-HTac
5-HT3D HTRID & 5-HTap
5-HT3E HTR3IE® 5-HTae
L CERMALE ACHRA, ACHRD, CHRMA, CMS2A, FCCMS, SCCMS
oz CHRMNAZ & ‘ ‘ ‘ ‘ !
o3 CHRNAZ &
aa CHRNAA &
alpha cs CHARNAS
g CHRNAG &
k k o7 CHRMNAT &
o _ ag CHANAZ &
Micotinic acetylcholine i CLIRNATD &
(nAChR)
CHRMNB1 &
El GRS CMS2A, SCCMS, ACHRE, CHRMB, CMS1D
beta 5 EFMLZ, NAChREZ
Pz CHRNE3 &
Ba CHRNBA &
gamma ¥ CHRNG & ACHRG
delta & CHRMND & ACHRD, CMS2A, FCCMS, SCCMS
epsilon £ CHRNE®E |ACHRE, CMS1D, CMSI1E, CMS2A, FCCMS, SCCMS
Zinc-activated ion channel
(zAC) ZAC FACNE ZACL, L2m LGICZE, LGICZ1

NAChR: fast synaptic transmission and neuromuscular junction

PDB: 2BG9,..........Staphylococcus, snails, mouse (truncated)



NICOTINIC ACETYLCHOLINE
RECEPTOR (nAChR)
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Lineage:

1. Root: scop
2. Class: Membrane and cell surface proteins and peptides [56835]
Does not include proteins in the immune system
3. Fold: Neurotransmitter-gated ion-channel transmembrane pore [90111]
heteropentameric transmembrane alpha-helical protein; 4 transmembrane helices per subunit

Superfamilies:

1. Neurotransmitter-gated ion-channel transmembrane pore [90112] (1)
1. Neurotransmitter-gated ion-channel transmembrane pore [90113] (4)

1. Acetylcholine receptor protein, alpha chain [90114]

1. Marbled electric rav (Torpedo marmorata) [Taxld: 77881 [90115] (1) BEd
2. Acetylcholine receptor protein, beta chain [90116]

1. Marbled electric rayv (Torpedo marmorata) [TaxIld: 7788] [90117] (1) B3
3. Acetylcholine receptor protein, delta chain [90118]

1. Marbled electric ray (Torpedo marmorata) [TaxIld: 7788] [90119] (1) B3
4. Acetylcholine receptor protein, gamma chain [90120]

1. Marbled electric ray (Torpedo marmorata) [Taxld: 77881 [90121] (1) i
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THE NICOTINIC RECEPTOR
GENERAL STRUCTURE

A PENTAMER

TOPOLOGY DIAGRAM OF LBD
LBD

TMDs



A PENTAMER

Five subunits arranged in a barrel-like manner
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TOPOLOGY DIAGRAM

Fold : a+ 3 protein and all a

Secondary structure:
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TOPOLOGY DIAGRAM OF THE LBD

“ B-sheet (from B1 to 310),

“ a short helix (H1) at the N
‘ ‘ { terminus.
" organized in 2 sets of 3 strands
forming a “greek key”
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“ folded into a curled B-sandwich.
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LIGAND BINDING DOMAIN

=39 (C loop) B10 - LBS (between
adjacent subunits).

= At the base of the LBD, inserted in
between the tops of the four TM helices,
Is the conserved Cys loop from which
the superfamily was named.

= S-S in cys loop: identity

= S-Sin C loop

= 38 - B9 : sequence variation in the
LBD.

[N terminus]

/
£t Cys loop
| C tarminus |



TRANSMEMBRANE DOMAIN

TMD:

N and C termini extracellular

The protein passing through the
membrane 4 times as a-helices
(M1 to M4).

M2 is the pore-lining helix.

Because of the lack of a structure
for the vestibule domain that exists
between M3 and M4, on the
cytoplasmic side of the membrane,

M4 is not covalently connected to
the rest of the protein.




[ALIGNMENTS

TORPEDO MARMORATA
HUMAN NICOTINIC a SUBUNITS
HUMAN a SUBUNITS (EXTENDED)



[ALIGNMENTS: TORPEDO MARMORATA
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ALIGNMENTS: TORPEDO MARMORATA

2BG9_DIPDBIDICHAINISEQUENCE/1-370
'2BG9_A|PDBIDICHAINSEQUENCE/1-370
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2BGI_C/PDBIDICHAIN|SEQUENCE/1-369
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Consensus
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Consensus
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ALIGNMENTS: TORPEDO MARMORATA

2BGI_DIFDBIDICHAIN|SEQUENCE/1-370 1 SEHETREVANBLEN- - BHNEV IRBVEHHTHFMD I TVGEOE | QEITNVDEVNG | VERNMR LROOMN | BV RWNPADBCGHKK IRLPSDDVML L Y A DEATVHMT KL 109
2BGI_AIFDBIDI CHAIN|SEQUENCE/1-370 1 SEHETREVANBLEN- - BHNEV IRBVEHHTHFVD I TVGEOE | QETNVDEVNG | VERNMR LROOMN | BV RWNFPADBCGHKK IRLPSDDVIML L u A DEATVHMT K LB 109
2BG8_BIPDBIDICHAIN|SEQUENCE/1-370 1 SVMEDT LS VIBFEN- - NP KVRBSOTVGDEMT VRVGIETIBT SIEL | LNEKNEEMTISMF LN LANT BY QWDPAAMEGHED LS | PS DDV | M| il SEEITLHVNVE 109
2BGS_EIPDBIDICHAINISEQUENCE/1-370 1 - N E[EGRIL 1 EKJEUG - - DD KR | KBAKT LDHY 1 DVT LKUTIT NETS LK EEALTWHMWI E 1 oinBy BYsWHT s EMEGH(D L VR 1 PS E L LIMLEDIVAEE NNV DGO R EVAY ¥ ANV 108
2BGS_CIPDBIDICHAINISEQUENCE/1-369 1 VN EIBERIN | NDIL 1 v N KNI H vRIBV K HN N E v LA LS TS Wit s BT o ET LT ENMWAMD HAWY BIH R T W As EMs ofifs 1 LRLRFEL 1M1 BB 1 Mo MM BGlo Y N Ay Fonvill 111
Conservation
456 466367 6 59746 4 4 6 9684 A5 4306+57543 7 55 504

0% Identity " bl

Consensus

S++ETRL+ANLLEN--YNEVIRPVHHHTH+VDITVGLT L++ LI+ L+ E+NEI+TTHNV+LROOW I D+RLRWNPA+Y+ G KK+RLPSDDVWLPO+VLYNN+DG+F+ I++MT NV L

2BGY_DIPDBIDICHAINISEQUENCE/1-370 110 LDY T @K | MIMT BP) F K@Y TMELG I'WTDGT KMS [SPESD-RPDLSTBMES GEWYVMEDY R CWRHWYY Y TCCPDTPY LD I TY HFBMOR | " FVVNVIE 219

2BGI_AIPDBIDICHAINISEQUENCE/1-370 110 LDY T @K | MIMT BP) FEEY TMELG IWTDGT KMS |SPESD-RPOLSTBMES GEWVMEDY R CWIRHWYY Y TCCPDTPY LD ITY HF BMOR | W FVVNVIE 219

2BGS_BIPDBIDICHAINISEQUENCE/1-370 110 VQHT @AV S lHES BT R8IS TMVFKSYTHDT S EVM | LOHALDAMINQDART ENGOWS | EHKPSRIENWR - - - -SDDPSYEDVEFY LINI QRKPSEFY | VY Tl 216

2BGI_EIPDBIDI CHAINISEQUENCE/1-370 109 VY ND| LEPEY RST SLVFRSOTENAHEMNLOLSAEEGIDPEDRT ENGEWT IRHRPAKENY NWOLTKDD I DFQE | | FFLIEIQRMKEEFY | NIl 219

ABen FIARGINLCLAICEAITI T 260 110 7R n) vl - o el e oA uM e e sl ool BB L Ny oDk F PG T NEQB VT E Y U R RIBBE Y v N F Il 21
6 6731100365550500607 6 65

[ b, 'F « o

HHENWYY Y TCCHDTPY4+DITF+LITQREPLEYVVHV I

VVMINTHHRSPS SAIECVEYPAEHMESDEES SNAA 320
VVMINTHHRSPS SAIECVEYWPAEHMESDEESSNAA 329
i i VVMLNLHHRS PN EAVEA | KYWAEQLESASEFDDLE 326
| ] | | | 4 | & MIMLNYS LRTBNEHS CVEACH FIBAKS TREQNDS GS EN 330
l“ﬂil] .J "lﬁ“] I ”hl Lil "lt“'H.I.ll‘l G IMUNFHFRT BSEHSCIDST NEMVICD | KEKNAYDEEY 328
| |
s 5% -7 G6750 6 656 7 5 4765450657 545 g 579 67467636455633
v ] I I 1 I Lol Callali
| i | | | | [
Consensus

TPCHLIS FLAWLV Y LP+DS G ERMT LS 1SV LLALTVELLL I ++++PETS LAVPLIGKY L+ F+MI+W 1SSV I++VWVLNTHHRSPSTHSA L E+VEY |AETMES D+ E 5+ A
26G9_DIPDEIDICHAINSEQUENCE/T-370 330 € EIKY WAMWIIBH | LLCVEML I €1 IEVS VJAGRL I ELSQEG- 370
2BGI_AIPDBIDICHAIN|SEQUENCE/1-370 330 EEMNKY MAMMIBH | LLCVFMLICI | VSVIBAGRLIELSQEG- 370
2BGY_BIPDEIDICHAIN|SEQUENCE/1-370 327 KDMQY MAMMABRLFLY I FITMES | FSIBLDASHNVPPDMNPFA 370
2BGI_EIFDBID)CHAINISEQUENCE/1-370 331 ENWIV L I GKMIBKACFWIALLLFSL| LAIELTGHLNQVPE 370
369

2BGY_CIFDBIDICHAIN|SEQUENCE/T-369 329 GHMN LMGQTIBR LSMF L IT PvMv LEH 1 FIEVMGNFNRPPAK-

Conservation
S+ 153 74425645740

Quality I-I I II- Illl.

Consensus

E+WEY VAMV [ D4+ LLCTFMLIC+ TGTYWS I F+G+LINL+PEG- - -



ALIGNMENTS: TORPEDO MARMORATA

2BG9_DIPDBID|CHAIN|SEQUENCE/1 -370 VEHHTHFVD 1T VGEalTo@invoEvNe T VERNER LROG | VR n P ADFC ¥k TRLPS 0D vlfL [0 Nl Y W ABI&D FATVHMT KOl Lo
2BGI_AIPDEID| CHAINISEQUENCE/1 -370 VEHHTHFVD I TVGIHQ 1o InvDEVNG | vEFNMR LRQQW | BvRSERMWNPADMGGIEK IRLPSDDVMLED LNEY B ABGD FA | VHMT K LIE 109
2BGI_8IPDEIDI CHAINISEQUENCE/1 -370 SQTVGDKVTVRVGIETET SIBL I LNEKNEEMT s MF LN LANT By BHOWD PAAWEGIID LS 1PS DD VM RD( | MEMENNEEs FEIT LHVHVE Loo
28G9_EIPDBIDI CHAINISEQUENCE/1 -370 AKT LDHV I DVT LT T nBTS CuBKE EALT B{nNMw 1 E 1Bl RS WnT s EMEGID LVR I PSELLIMLIBDIV MO £ VBB F EVAY Y ANV 108
2BGI_CIPDBIDCHAINISEQUENCE/I -369 VEHNNEVVN LA LSITIHS nEIS CKIET D ET LT BN w0 H AW BRI WA s EMs oS 1 LR UURPEL | ED MBS0 NMNEIGO Y HvAY F VIl 111
Conservation
T44 47 043 031-- 14300 6653554060414 456 460367 6 50746 4 4 6 0664 45 4306157040 7 5 5 h04065667
-
1 / I el |t|ty
Cansensus

S++ETRL+ANLLEN- Y HKVIR

VAHHHTH+VD I TVGLT L4+ L I+ L+ E+NEI+T TNV LRQQWI D+R LRWNFA+Y+G KK+ RLFSDDVWLP D+ VLY NH+D G+ F+ [++MTHVL

P
2BGY_DIPDEID| CHAIN|SEQUENCE/I-370 110 LDY TK 1 M| TME LG IWTJDGTKVS ISPESD-RFDLST] EfVIMEDY R GWRHWYY YT CCPOTPY LD 177 A MOl T[BIY FVVH V] 219
28G9_AIPDEIDICHAINISEQUENCE/I -370 110 LDY T [BKc 1 M) TMKLGIWTDGTKVS [SPESD-RPDLST WVIMKDY R GWIHWYY Y TCCPOTPY LD I T HFMoR| | BB Fyvvnvill 219
2BGI_BIPDBIDI CHAINISEQUENCE/I -370 110 VQHT TMVFKSYTHDTSEVILQHALDAMINQDA S TEHKPSRENWR - - - -SDDPSYEDVT Fv L[N QRKBFY 1 vy T 216
28G9_EIPDBID| CHAIN[SEQUENCE/1-370 109 VY ND)| SLVFRSQTHNAHEVNLQLSAEEGIDPED T IRHRPAKKNY NWQ LTKDDIDFQE I FFLM QRKBEEY |11l 21s
2BG9_CIPDEID| CHAINISEQUENCE/I-369 112 VRPN 1 NAN M | ELIHKPAKKENIY GOKFRNGTNYQDVT FY LI RIBKESHFY VI HEM 218
6731100365550555607 g 65

ab sl it )

afl 000 o

Quality

Consensus

TPCHLISFL+WLVEY LP+DS

-

2BGS_DIPDEIDI CHAINISEQUENCE/1-370 330 E EIKY VAMV IH TCLCVEMLTC T T@HVS VJAGRL TELSQEG- -
28G9_AIPDEID| CHAIN|SEQUENCE/1 -370 330 E EMIKY VAMV IBH I LLCVEMLICI IGRVSVHAGRLIELSQEG- -
2BG9_BIPDBIDICHAINISEQUENCE/I-370 327 KDMQY VAMVARIRLFLY | FITMCSI FSIELDASHNYPPDNP F A
28G9_EIFDEIDICHAINISEQUENCE/I-370 331 ENMMV L 1 GEV IBIKACFWIALLLFS LGILAIBLTGHLHQVPE- - -
2BG9_CIFDBID{CHAIN[SEQUENCE/1-369 329 GNMIM LV GQT 1BIR LSMF 11T PVMY LIGEI F UBVMGNFHRPPAK- -
Conservation
38 4709+677 6748739665685 TR 74425045740+
Quality I . I I. II. I II.‘
Cansensus

E-+WIKY VAMV I D++LLC I FMLIC+HIGTVS [ F+G+LINL+PEG- - -

NWVYYTCCHDTPY+D ITF+L T TQRKFLFYVVHV |

THTHHESFSHE A TECVETWAEHMES DEES S HAA 329
T HHRSBSEHS A1 EGVKY BAEHMKSDEES S HAA 329
LMLHHBSBNEHEAVEATKYAEQLESASEFDDLK 326
LS LATENEHS CVEACNFINAKSTKEQNDS GS EN 330
LNFHFRTESEASGIDSTHYMVIQ LIKEENAYDEEY 328

545 6 67 7467636455633

KMT LS TSVLLALTWELLL I++++PETS LAVPLIGKY L+ F+MI+WISSVI++VVVLINTHHRS PSTHS AT E+VEY TAEFMES D+ ES+N+A



ALIGNMENTS: TORPEDO MARMORATA

2BGS_EIPDEIDI CHAINISEQUENCEST —370 1 N-EfS 1 E K| - -GDEDER | KEAKT LOHW I DVT LEETET N | E 1 Gl B Y s TsE
ZBGH_CIPDBIDI CHAINISEQUENCE/T 359 1w ElEE Mo [ Hov VIEHNMEWEN | A Ls BT s N 1D H AN B H T a5 E
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ZBGE_DIPDBIDI CHAINISEQUENCESL 370 15 EHET ey 1 il VEHHTHFEWD I TvalEall a ROLR oM (B R PaD
ZBGI_AIPDBIDI CHAINISEQUENCESL 370 1 s enlET v - -En v VEHHTHFEMD 1T valllal al RLR kB R PaD
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Soa E E- -3k o4300 BES355% 0650803 - e EEE] B R ER-a=a
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00/0 d e tl conmene
I I l SE+ETRL&AMNLL ERY Mot | R P HHT Hbw DT WG LT Lt
28G9 _EIPDEIDI CHAINISEQUENCE/1—370 72 E D LR ESIE L L E | QEEwvay v anvllvy N
2BG8_ClPDBIDI CHAINISEQUENCE/1-368 75 SoMis | LIRILRP E L |1 =1 N Qv Mway FcuviEvR P
2BGO_BIPDBIDI CHAINISEQUENCE/I _370 73 E KD LS 1 D b wvillc] ) M SEEIT LHVNviEvan
ZBGE_DIPDBIDI CHAINISEC CE/1-370 T3 G e L D Dol L v Ex DEa 1 wvHMT kLl oy r=1
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- —- - —- -
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STUDY OF CONSERVED RESIDUES IN
NICOTINIC a SUBUNITS

Acetylcholine binding protein
Ligand-binding domain (LBD)

Transmembrane domain (TMD)



ACETYLCHOLINE BINDING PROTEIN

Lymnaea stagnalis

modulatory
inputs?

Post-synapse

A i
. i -0 ry
ki~ & A 9
[ RS SR, .
=5
Other .
3 il
T e
:
v i o
.i & 3 L)

m Postsynaptic nAChR SGllaI nAChR

Example of LBD of a nicotinic subunits



LBD: Conservation - function

LBS for nicotinic agonists
and competitive
antagonists subunit
interface :

a, /y
a,/ o

It was proposed to refer to the al subunits as carrying the “principal
component,” and the d and y subunits as contributing to the “complementary
component” of the nicotinic binding site



LDB: LIGAND-BINDING SITE

Muscle nAChR (heteromeric)
contains two different ligand-
binding sites (aly, a/d)

Homopentameric a7/9
receptor contains 5 identical
ligand-binding sites.

The principal part - a-

subunit : "loops' A, Band C

complementary part :
‘loops' D, E and F



LIGAND BINDING POCKET-

Plus side of the aly
interface:

loop A (Tyr A89)

loop B (Trp A143,
Tyr A145) and

loop C (Tyr A185, the

double cysteine A187,
A188 and Tyr A192).




LIGAND BINDING POCKET-

loop A (Tyr A89),
loop B (Trp A143, Tyr A145) and

loop C (Tyr A185, the double cysteine A187,A188 and Tyr A192).
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QRUGMIACHAS HUMAN/-478
QRGIESIACHL P_HUMAN/L-A5D
NE_DODFER_SIHTRIAMN -473
FOBE254 | ST 3E_RHUMANSL -441
REVKAZISHT I C_RUMAN/ -A47
QFPEAH| SHTID_HUMAN/L -4 54 5
ASXEY DI SHTIE_HUMAN/L-456
NE_DODFE7_al GABAN Y -455

F13505/ GERE]_HUMAN/L-474

P14 78] GERD_HUMAN/L -452
NM_DORE 71 Sl GLRAL /T -448

P31 a7 GLRE_HUMAN/L-A87

Conservation in nicotinic receptor
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300
] 1
ACHBF. ent_splitAf1-207 aTCRI-KIG ShT k
PREFINACHA_TORMAL -451 -NCTM-KLG | WT Y
ZRGHB| FOEIDI CHAINISEQUENCE/L - 370 - NCT M- WFKS T
ZRGH:CIPDRID) CHAIMSEQUENCEN - 768 - MCS L- KET AL MY
ZRGR:DIFREID! CHAMISEQUENCE/ -370 - NCTM-K LG | r.l'l.iIT ‘|'
ZRGR-ENFDRID| CHAIMSEQUENCEA -370 - NCS L -WERSQT Y
PREFRSIACHAL_HUMAN/L-482 -NCSM- K LIGT WT ¥
QI5822| ACHAZ_HUMAN/L-528 - NCEM- KFGSMT Y
FPI2207)ACHAY_HUMAN/L-503 ~MCTM-KFGShS
FIRSI2IACHAS_HUMAN /L -4 48 -NCSM-KFGSWTY
QI5825] ACHAS_HUMAN/]-484 SNCSL-KFGSMTY
Fre5441ACRAT_HUMAN/L-502 -HEKL-KFGSME Y
QRUGMIACHAR HUMAN/-478 -QCNL-TFGSMT Y
QRGZZEACHL D_HUMAN/L 450 -HEGIL-T/FGSIT
NE_DDPESD_ZIHTRIALL 478 -MCSL-TRTSMLE
PORS254IEHT 3E_RUMAN/1-441 -NCSL-TERESIILE
QEVKAS| THTIC_HUMAN/L -447 -MET F-TIRSBEIFLE
QF P24 SHTID HUMAN/L -4 54 -- - SMdRARAMR -
ASKEY R SHTIE_HUMANSL 458 -MNCTL-THRSSIFLE
NE_POD7E7_2) GARAN/ ] -455 -ACPIL- KRGS AY
F13505) GERE]_HUMAN/L-474 -MCTL-ElIESMGH
PR14754 GERD_HUMAN /1 -452 - EGML- D LESIGY
NM_DDMFI_Z] GLRAL A -445 -TICIM-QLESFIGR
FPA31 67 GLRE_HUMAN/L-487 -RCKM-QLESIFIGH

\CHER ent_splitd 1207
PN ACHA TORMALL -441

3 3
S HTl- S CCPE- Al

WY - TTCCR DTRY L

BE8RFRRID CHANSEQUENCE/L - 370 WER - S5 -DDPS--N
"BCHCIFDBID CHAMNIS EQUENCESL =368 1Y GD)- KF M GTIHA ¢
BRI FORID CHAMISEQUENCEA - 37 1 Wi ¥ —If‘f TC C:P DTRY L
BGCRE FDEID CRAMNISEQUENCE/L - 370 Y MWL KDD | - DEC

P27 OHACHAL_HUMANS -432
UEF22|ACHAZ_RUMAN/L -528
F22RF ACHAT_HUMAN/L - 503
FOEISACHAT_HUMANSL -4 53
UEF25]ACHAR_HUMAN/ -4 94
FESAACHAT_HUMANSL 502
1BUEMI|ACHAR HUMAN/]-478
B8 ACHI I_RUMAN/L - 45D
IE_PR0FE0_2IRTRIA/N -478
DB ad | SHTIE_HUMAN/L -441
VKA SHT I C_HUMANSL -447
IPDEAQ|SHT 3D HUMAN -454
\XSERISHTIE_RUMAN/L-455
IE_PO07R7_2| GARANT-455

A A505] CRREI_HUMAN/L -4 74
D147 e GERD_HUMANSL -452
N_0PRIFL_2NGLRALSL-448
HE1 57| CLRE_HUMAN -487

sHT- [ S ECRDTRY L
Sk-KEDEOAE- IYE
PevH- -[CCEE- 1% F
NRTDS - SO - [BY -
PEv - -[CQEE- 15T
ERF-ff ECCHKE-FYE
WS _[FGCOs E-PYE
VLT -WGCCSE-PYE
Y FREFSMESSNY NS
PL-s-58GG--Ff

SMa- - - ML= -fr
TA- -l - ATING- - E
SRGG----INL--ff[
- Qs - - ST G-Ef
----WEFTT G- AYE
LM-HiF - KSAG-QFF
T HTG-KFTIC - - -

IE- - GNOT K-k



LIGAND BINDING POCKET:

Complementary:

loop D (Trp B53, Gin B55)

loop E (Arg B104, Val B106, Leu
B112 and Met B114) and

loop F (Tyr B164).




LIGAND BINDING POCKET:

ACHEF.efit_splitd /- 207
PRAFIIACRA_TORMASL-45]

13

V\IFFE Q

T
THVIRLRQ.

2B G3-BI PDBIDI CHAINIS EQUENCE/L =370 T S WIF LML -
ZRGHCIFDEID CHAINISEQUEN CE/L - 769 T NAWNIMDH -
2RGO-DIFDEID) CHAINSEQUENCES - 370 T NWIR LRI
2FGY:EIFDEID] CHAINISEQUENCEA -370 T MMM |

PR27 S ACHAL_HUMAN/-452
QI5F221ACHAZ_HUMAN/L-528
FI2287 1 ACKHAT_HUMAN-503
FIPE3lACKHAT_HUMAN /L -458
QI5F25]ACHAS_HUMAN/L -394
PIE54| ACHAT_HUMAN-502
QRUGMIACHAR HUMAN-478
QRGEFHACHL L HUMAN A5
NE_DDDFeR 2/ HTRZAL -478
PORF2E | THTIE_HUMAN/L 441
QKA THTIC_HUMAN/ -447
QFPEAISRTIO HUMANL -4 54
ASKEY D IRTIE_HUMAN/1 455
NE_DDDFR7_2f GABANL-455
P1ES05] GERED_HUMANSL-474
PRI47E GRRD HUMANAL-452
NM_DODF]_SIGLRAL-448
Pdidar] GLAE_HUMAN/L-4587

T NAR L K
T WML KD -
THLMLESD-
T H WL K -
TNLWLEH.
TH L -
o7 L | R
L LI Ry
T 1T Rl
T sy iE
S F LpD)L -
FRICHHAR -
SFLLI'I.I'LEM-
I DMF FRIE-
LT MY FOm)-
MT WIF L HIG
N IF LRI
WM E LRI -

loop D (Trp B53), loop E (Arg
B104, Val B106, Leu B112 and
Met B114) and loop F (Tyr

B164).

/]

BCHER ent_splitd}1-207 e BB -V o - SDGEML----MBE
P71 11 ACHA_T ORMA /1 -4 51 ~-L-J[-Lp--WTGKIM- - - - TP
2B G9:BI FORID CHAINSEQUENCEM =370 - - M-iL- WO - - HT GAMS - - - ~WHF
ZEGH-CIPDEID CHAINISEQUENCE/ =369 - - W -IL - VR - - PNGY VT - - - -WL'P
2B GI-DIFDRID CHAINISEQUENCE/ L 370 - - L - IL UD - -7 GRIM- - - -WTIP
ZEGH-EIPDRID CHANISEQUENTCEH <370 - M- |l - Y - - NDGS MY - — - ~ Wi LIP
FRZ7RSIACHAI_HUMAN/ -452 - -M-L-La--FTGHIT- - - -WTP
015822/ ACHAZ_HUMAN/1-529 e oA H-LF--STGTMH- - - - WWiP
F322871ACHAT_HUMAN/ - 503 e - LK--FTGEMT - - - - P
F30532JACHAS_HUMAN/L - 458 S-T-MoIR--¥NGTWT - - - -WITIP
Q1 5825)ACHAS_HUMAN/ -454 e A-il- LK - - ¥ NGMIT - - - - WTIP
F3§544)ACHAT_HUMAN/1-507 oW -L-WN--55GHCQ----TLP
QRLGAI LACHAS HUMAN/ 479 e M-M-LR--FDGLIT- - - -Wima
QBGZZELACHI I HUMAN/L 450 c-M-M-ILR--HDGAMER - - - MDA
NE_DDDSS0_2IHTRIAM 478 SoM-N - TR--HOGEMQ- - - - NYIK
PO85264] FHT 38_HUMAN1 441 by M- nf WH--SSGTIE---- mf.|<
QAVMKATI EHT I C_HUMAN/1 447 el IS - -SEGRIK----¥DkK
Q7 D744 5HT30_HUMAN /1 454 ~-Msll-WK- - ATSNT | 5qcgisis
ASKTY I SHTIE_HUMAN/1 -455 C e Bl -WS - - NEGRWR - - - - ¥ KIE
NE_DDD797_2| GARAN] 455 K- LRitEPGTLL- - - YT
Fi 8505 GBRRI_HUMAN 1 474 rml R JLH- - PRGTWL- - TGl
PO14764] GRAD_HUMAN/L - 452 e L-1FLa--PDGVIL----Y51
NM_DDDY 71_21 GLAAL }1-449 - LRS- - RNGHML- - - - S'I

FAf1 47 GLRE_HUMAN/L -4 597

- - M- IL WS- -MRLSAT - - - - -1

340

1 1 1
ACHEP ent_splitd1-207 P b5 E- H
PO2713ACKA_TORMAN 461 Poee-n- DLS- -m-
2BGH-BIPDEID| CHAINISEQUENCE/ =370 | - - - - - NOD - - -
2BGH-C|PDEID] CHAINISEQUENCE/-358 | - - - - - BPE- -4
2BGH:DIPDEID] CHAINISEQUENCEN 370 P - - - - - DLS- -
ZBGR:EIFDEIDI CHAINISEQUENCESL-370 T1- - - - - DFE- -0i-
POZ70GIACHAI_RUMANN -482 Po-nom- DLS- - -
QI 58220 ACHAZ_HUMAN/1-529 [ — DLE - -Di-
PI2297) ACHAT_RUMAN/ -5 07 [ ML K - - Bi-
FIDEI2|ACHAT_RUMANI -458 (7 — BlKR - -0
Q1 FAZSIACHAS_HUMANS 1 454 (/— DM - - Di-
PR5544] ACHAT_HUMANH -502 A bis--lG-
QOUGMIACHAS HUMAN/1-479 Gommm - DLS--B-
Q9GZZHACKL B_HUMAN1-45D B - SILA- -Di-
NP_DD08§D_2IHTRIAIL-478 PekwksDRE- -
POR5254) SHTIR_HUMAN/ 1 -44} Hemom- DKK - - -
QAVVKASI THT IC_HUMAN /L 447 | — DTS r k-
Q7 D244 5HTIN_RUMANSL -454 Hemmm- HRT - -5
ASKSYIISHTTE_HUMAN/1-45§ T - B4 - - Rin
NE_DDO7S7_2| GARALL-455 [ RS- -
P13505] CERRI_RUMAN?L -474 | [ ELF - -1
PO14754) GERD_HUMANI -452 | IR HGL - - 0-
NM_PODI7I_2| GLRAL /1-445 L/ E—— QA - - bl
P47157| CLAE_HUMAN L 457 (7 — AlllE - -ik-




POSITION 143: W

CH, 300
ACHEF. ¢nt_splitasl- 207 |- K1 GST
H3C"‘\r!]+/c Hs PD27I1ACHA_T ORMA -4 51 b - K LG | T
PR27 0 ACHAI_HUMAN/1 432 b - K LGT pT
Q15822 ACHAZ_HUMAN/1-528 M- K F G ST
ZBGOEIPDRID CHAMISEQUENCE - 370 L - wIF R ST
2BGR:CIPORID CHAINISEQUENCE/ L -352 L - [EF T A[LN
2BGO:B)PORID) CHANISEQUENCE/ 3710 M- v IF KS[Y|T
2B GO0 POEID CHAINSEQUENCE L -370 1 - [ LG | T
0 CH P322971ACRAT_RUMAN/] 503 M- KFGSps
3 PIRSI2IACHAT_HUMAN/1 453 M- KFGSpT
015825/ ACHAS_HUMAN/L -4 594 L-KFGSpT
PI8544)ACRAT_RUMANSL - 502 L-KFGSpus
0O QOUGMIACHAS_HUMAN/ 1 -475 L-TFGSpT
QOGZZEIACHI D_HUMAN/1-4510 L-TFGSpT
NM_DRDIFI_2)GLRAL /1 -448 h- L ES[F|G
NE_RDOFS7_21 GARAN L -455 L-KFaGs[r|a
NE_DDPSS0_2IHTRIAL 478 L-TFT 5L
PR95264) SHTIB_HUMAN /1 441 L-TFES[|L
QIVRAT FHTIC_HUMANS 447 F-TEsS[FL
QFEZ44] SHTID_HUMAN/1 -4 54 fd R AR AR
ASKSY DI EHTIE_HUMAN/1 455 L-THsE[FL
P18505) GEREI_HUMAN/1 -4 74 L-EI ES[|a
P14 764) GERE_HUMAN/1 -452 L-DLES[|G
P431 57 GLRE_HUMAN /1 497 M- 2L ES[E|G

cation — pi interaction also occurs at tyrosine residues

Large interaction between a cation and the high electronic
density face of an aromatic ring.



CATION - I

~

e b

The aromatic box is a general ‘capture’ area;
activation becomes constitutive if appropriate
groups are fixed at any of several positions in
the box.

The interaction occupies different
faces of the aromatic box,
suggesting that the role of the
agonist is to serve less as a ‘key
in a lock’ and more like a ‘wedge’




Hydrophobocity in LBD

The hydrophobic parts of Arg
B104, Val B106 and Leu B112
form the top of the binding site.

Conservation of hydrophobicity in
certain positions

ACHER. ent_sphitds1- 207 ---A-
FREFINACHA TORMAM 451 ---L-
Fp2r 0l ACKHAI_RUMAN -432 -
QIEF22IACHAZ_RUMAN/L-528 ---A-
ZECREPRRID) CHAIMSEQUENCEL - 37D - - =W -
ZRCRCIFDEID) CHAMISEQUENCES ] - 388 - - - -
ZBGH:BFDEIDI CHANSEQUENCE/L-3FD - - - W -
2BGRDIFORIDN CRAINISEQUENCESL 370 - - - L -
E32207 1 ACRAT_RUMAN -503 ---A-
PRSI ACKHAS_HUMAN -4 58 ---T-
Q153251 ACHAS_HUMAN/L-454 ---A-
Frabd|ACRAZ_RUMAN =502 - - =W
QALEMIACHAR_HUMANS -478 - - =W
QRGZZHACHI D _HUMANAL 45D - =W
NM_RPEDIFI_2)GLRALSL-448 ---L-
NE_DDRFRF_2) GABA ] -455 ---Kk-
NE_RRRIF0_ZIHTRIAL -473 - - =W
FRR2ed | BRTIE_HUMANSL-441 I pyd-
QIVMKAITHTIC_HUMAN/L 347 - - - -
QP24 FHTID_HUMAN -454 ---Ms
ASXEY N IRTIE HUMAN/1 454 ---A-
F1asps| GEREI_HUMAN/L -474 nrml -
Folared | GRRD_HUMANM -452 ---L-

P31 a7 GLRE_HUMAN/ 407 - - ==



Hydrophobicity in LBD

Trp A82, -hydrophobic core formation- far
from the pocket.

It is well conserved.

Binding large ligands (toxins and other
neurotransmmitters):

141
ACHEP ent_splitdtl-207 - 55 - - - Ly
PrerinACHA_TORMAM] -4 5] -DD - - -l L
FR2FPAACHALl _HOMANSY 4582 -EK--- | iR
QINFZ2lACHAZ HUMAN/I-_R20 - EM - - - |l |
2RCREEDEIDICHANISEQUENCEA 370 - EL-- - Ll
2RCRCOVPREIRI CHAMWISEQUENCE/l 388 - EL - - - |l |
2RCR RN EDEIDICHAISEQUENCE/A 370 - DD - - - Wl
2RCRDNPREIRI CHAMWISEQUENCE 370 - DD - - - Wl L
F322071ACHA3_HOMANSY 50T -0k - - - |k
FIRaF2NACHAS_HOMANSY 455 -D5 - - - wElT
QI55281ACHAS HUMAN/Y 404 -DK-- - I pE
F3ahdAcCHA7_HDOMANSY 502 -00- - - Ik
QeUGMIIACHAR HUMAN] 470 -DL---whlR
QRGEFEACHI P HUMAN/ _A45] -5 L---WhlR
MM AI_2IGLRAY A -44 8 DS - - - | pE
NP S7_2 GARAN ] 485 -5 K- - - T
NE_DRRFFE_2HTRIAMN 477 -D5 - - - |y
FORE2ed | R HTIE_HUAMAN /1441 L
QEVMKASISHTIC_HUMANSY 44 7 -EM-- - LML
QFRZ4AIGRTID_HOMANSY 454 -EM-- - LML
ASKEFERTIE_HUMAN/L -455 -KEMN- - - LML
F1a005) GEREI_HUMANSY 474 -Dd- - - Ly
FO 4 Fed ) GERD_HDMANSY 452 whD K- - - LpgL
PAS1 a7 GLRE_HUMANS L 407 vk o Lk PD|L
Conservation
-32---&8513

Quality I l

COnsensuys

-DE---1WwL



Calcium binding site

Complementary site (LF. Y164):

Asp(D) B161, Asp B175 and the main chain of B176 as
ligands.

Bound Ca2+ - Tyr B164




Calcium bindin

Calcium-binding
sites have been
identified in a
homologous
region (residue
range
161+£172)  of
the  neuronal
o /-receptor.

Zappa Colours

The residues are coloured according to their physicochemical properties as follows:

Site

ACHEP ent_splitdl-207
PR27INACHA_TORMALL -d8l
PRIFIFIACHAI_HUMAN/Y 452
QI5F221ACHAZ_HUMANAL-5289
ZRGREFORID CHANWSEQUENCESL 371
2RGECPREID CHAINMISEQUENCE/L - F88
2RGR:EFIPREID CHAINMISEQUENCE/AL - 371
2RGHD PREID CHAINISEQUENCE/L - 37
PI22071ACHAT_HUMAN/ 503
PIR5321ACHAS_HUMAN/Y 455
Q157251 ACHAR_HUMANAL 454
Frgnd4lAcHar_HUMANA -502
QEUGMIACHAS_HUMAN/Y 478
QEGZZFIACH 0_HUMAN/D -5
NE_QIRFER_2IHTRIASN 478
PORE284 ) FHTIE_HUMANA 441
QAVKASI SRTIC_HUMANSY 347
QF0F44I5RTI0 HUMANSL -4 54
ASXEF N ERTIE_RHUMANAL -4 55
NE_QRPFR7_2) GARAN]-455
Pigo05 GERRI_HUMAN/L -474
FPOIAFE4 ] GERD_HUMAN/Y 452
MM_POPIFY_2)GLRALA/L 448
PAF &7 GLRE_HUMANSY 487

Aliphatic/hydrophobic

[LYAM

Aromatic

Fuy

Positive

Negative

Hydrophilic

conformationally spacial

Cysteine




Acces routes to LBS

M terminus

i1

The most likely access routes to the
ligand-binding sites are from above or
below the double-cysteine-containing
loop C (conserved in all a-nicotinic
subunit)

MIA®

: . .
ACHEP 2nt_splitdf1-207 - —akEN-swT - s|EgrE-
PO2711IACHA_TORMA -4 51 - - GWIRH - WYY - Y TICCP DT
P27 03IACHAI_HUMANS 432 - - GWEH-SYT -TS|CCP DT
Q155221 ACHAZ_HUMAN/1-528 - GTYMN-5K-KYDCCAE.
2RCHE PDRID CHAINISEQUENCE =370 - - AKEIN - ¥ Mo LT[R D(D 1 -
ZRCH I PORI CHANISEQUENCE/ - 359 - - AKKN- I T GD - K[FPING \
2BGHBIPDRIDI CHAMNISEQUENCE/ =370 - - SREN-WR- -5 -DD|PS . et
ZEGHDIFORIDI CHAINIFEQUENCE/ =370 - - GWKH - WY - ¥ T|EEP D~ -
P322971ACHAT_HUMANSL - 503 - GYKHd IKYH--|CCEE. J Cvs loop
P05 I2IACHAT_HUMANS 1 453 - - GSKG-NRTDS -|COWY - = !
21 58251 ACHAS_HUMAN1 -4 34 - GYKHd IKYN--|CC[EE- o tarminus
P35544)ACHAT_HUMANS 502 - - GKRS-ERF-TECKE.
QRUGMIACHAS_HUMAN/ 1475 - AVEN-vIs-TGEdsE.
QUGIZEHACHI D_HUMANLI 450 - ARRR-VLT-TGELsE.
NM_DDDI7I_ZVGLRAL/1-448 - CTHEH-YNTG-K[FT|CI-
NP_DDOFS7_2) GARA M -455 - WDS G- IW-0Ss-|-§T G-
NP_ODDISE_2IHTRIANM -478 - GYLP-YFREFSME[SSI
PO85244] SHTIE_HUMAN/1-441 o STYS- 1 L-05-[5AGG-
QEWKAS THT T C_HUMAN -447 - TPEM-SMaM--|--|HL-
Q7 DZ44) FHTI0_HUMAN/1 454 ST IR -TW----aT|HG.
ASKTYI SHTTE_ HUMAN -456 --TAKL-5RGG--|--[HL.
P13505) GERRI_HUMAN/L -4 74 myv s KR------ VEFTIT G-
POIA754) CRRD_HUMANS1 452 - FTTE-LM-ME-[KS|adG.
P481 57 CLRE_HUMAN /1497 KED- | Eo;- 7 GMCTR-r Y




Acces routes to LBS

This region buries the

ligand-binding site from
the solvent, preventing
access from the outside.




PENTAMER INTERFACE

Large surface area with a mainly
uncharged character.

A single bifurcated salt bridge
(Asp A149 with Arg B3 and Arg
B104).

Convoluted surface,

shape complementarity may be
important in pentamer formation.

The interface residues are not
well conserved




PENTAMER INTERFACE

L8 ot B2, B3, 85, 6
Trp A143, Thra 144, His A145,  (Arg B3, Trp BS3, Sar B75,
B, G 145 Thr B394, Arg B104, B114)

L10
A1BS, Ser A1BE6, Cys A187)

B1, B5, B6
eu B39, Glu B9E6,

B1, L9
(Asn B3T, Tyr B1E

L9
B163, Tyr B164)

The actual interactions are not conserved in any pentameric LGIC
interface, but in all receptors these topological regions are likely to

form the interface.



HYDROPHOBICITY: conservation

PRZFI1ACHA TORMAM -441

P2zl ACHAI_HUMAN/ -482
Q153221ACHAZ_HUMAN/-528
ZEGREFDRID CHAINISEQUENCES ] - 371
ZRGRCIFDRID) CHAIN SEQUENCES - 388
ZRGR AN FDRID CHAINISEQUENCEN 370
2RGRDFORID) CHAIN SEQUENCEN - 370
F22871ACHAT_HUMAN/ -80S

Hydrophobic residues (red) help 15225 ACHAG HUMAN/I 454
. . . FRabd 1 ACHAR _HUMANS _5P2
to maintain the hydrophobic core QRUGHL |ACHAD RUMARAI 175
of the a or acceptor subunit, R
grouped into three clusters. POISZ6ASHI T8 HUMAN/1 431

QEVKATI FRT I C_HUMARN - 447
QFPE4SHTID_HUMAN/] -454
ASXFYNSRTIE RUMANAL-458
Pl1E5po| GRRRI_HUMANA] -4 74
FPRlA7ad) GRRD_HUMAN/] 452

1.- Packing of the N-terminal a PA31671GLRS_HUMAN/1-4%7

helix —

2.- Situated in the upper half of

the (3-core region :

—

3.- Located at the lower end of
the -sandwich.




FEW HYDROPHILIC RESIDUES CONSERVED

ACHR ent_splitAil 207
CRZ711IACHA_TORMA/L - 451
CHZ7AIACHAL_HUMAN/L-442
(1 E22IACHAZ HUMANH -529 iS5
PRGHE PDRID CHAINSEQUENCEN 370 - 5T
2RGSCIPDEID CHAINISEQUENCE L =368 - 5 5
2BGOBIPDRIDI CHANISEQUENCE/ L -370 - 5 5
2RGA-DIPOBID] CHAINISEQUENCEN =370 - 51

P32287 I ACHAT_HUMAN -503 -55 T b
CR0532ACHAE HUMANS 455 R 5 M
QI FNIACHAR HUMANST 404 -55 SL
B35 544] ACHAT HUMANI 502 55 K L

QELGET LACHAR HUMAN ! 475 -85 N L
QOGIZHACHL B HUMANS 450 -5% Gl
WAL BDEFL 2 GLRAL /1445 - LA I'M
NE POET 7.2 GARAN T -4 55 -AE PL
NE PRPESD_ZIRTRIAN 478 ST A Sl
PORT 2541 EHT 35 HUMAN 3= 441 S5 A 5L
QINATITHTIC HUMANS =447 -5 TF
OF 07441 SHT 30_HUMAN /1 -4 54 k] S 5
A5KT Y DI SHTIE HUMAN/ =455 -5 TL
I 05 GERE] HUMAN /474 - AR TL
P14 PRI CRAD_HUMAN 1457 SWA M L
L8167 GLRE HUMANL-487 - LS (Y

Cys-loop hydrophibocity

BP.ent_splitall-207
THACHA_TORMAS 451
TPAACHAI_RHUOMANS] 452
F22ACHAZ_ HUMANM -528
LENPDRIDN CHAMISEQUENCES - 37D S
LCIPREIDN CHAMWISEQUENCE/ ) -348 5
LBIPREID CHAINISEQUENCE/L - 37D &
FDIFDRIDN CHANISEQUERNCEI 370 5
1070 ACHAT_RHUMANS L -SDT
iI2VACHAS_HUMAN - 458
F2RIACHAS HUMANM -454
4AVACHAF_RUMAN -502
CMIACHAD_RUMANS-4F0
FEEACHI P HUMANM -450
PORIFI_2NGIRATI-440
RS RF_2lGARA /1 -455
WNPRED_2IHTR3AL 478
5264 SHTIE_HUMAN/1-441
WASIGHTIC_HUMAN 1447
FAIFHTID RUOMANS -4 54
TYNERTIE_HUMANS] 4558
PR CEREY_HUMAN/Y 74
1764 GRRD_HUMAN/ _452
#7IGLAE_HUMAN/1 -4 07

[ B T P T

— = I LiLiLa L — Is — L LA L LT LA

S122-C123-C136-R137-S142-T144

SCDYS G- ---DTEsgaTCR | - K1 G5WT
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[FEW HYDROPHILIC RESIDUES CONSERVED

- Asp (D) 60 stabilizes the N
terminus of a small 3rd helix and

- Gly 109 enables tight-turn
formation.



FEW HYDROPHILIC RESIDUES CONSERVED

ACHEP. ent_splitdf1-207
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2B G0 PORID CHAMNSEQUENCE/L- 371 - QN |

F32287 | ACHAT_HUMAN/L-503
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Q1582504 CHAS_HUMAN/1-454
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QRUGMHACHAR HUMAN;L-478
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NE_RRO7R7_2| GARAI/L-455
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ASXTY I IRTIE_ HUMAN/ 458
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FEW HYDROPHILIC RESIDUES CONSERVED

Packing of the 3-sheets:

Asn 90 brings together the
main-chain oxygens of Ser 122
and Arg 137, enabling
disulphide-bond formation of
the nearby absolutely
conserved disulphide bond
(123+136)




FEW HYDROPHILIC RESIDUES CONSERVED

ACHEP ent_splitdf1-Z207F

P27 MHACHA_TORMA /L - 5]
FR2FRSIACHAY _HUMANSY _A52
QISFZ21ACHAZ HUMANS _§20
ZRCREPDRID) CHANISEQUENCES 371
2RCRCIFDRIDN CHANSEQUENCES 3450
2R EIERRID) CHANIAEQUENCE 370
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Asp(D)85-Asn(N)90
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Asp 85 forms hydrogen bonds to the
highly conserved Ser 142 and Thr 144




DISULPHIDE BOND

It links the two sets of [3-sheets together.

For preservation of subunit conformational stability and complete
NAChR assembly.
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[CYS-LOOP

Close to the dimer interface.
Hydrophobicity
Interact with the TM region ??




o-HELIX AT THE N-TERMINUS

B
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Deletion of Leull in a,-subunits abolished expression of nAChRs at the
membrane (Castillo et al., J. Neurochem., 2009).



[TRANSMEMBRANE DOMAIN




TMD

M4-M5
linker

M1

M4

M5



M2-M3 linker region

splPO2711|ACHA_TORMA/1-461
splPO2708]ACHA1_HUMAN,/1-482
spIP32297|ACHAI_HUMAN/1-503
spf(Qi5825[ACHAG_HUMAN/1-494
spii15822|ACHAZ_HUMAN/1-529
spIPI0S32|ACHAS_HUMAN/ 1468
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sp|QSGZZRIACH10_HUMAN/1-450
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M2-M3 linker region

Linker
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M1-M2 linker region

sp|PD2711]ACHA_TORMA/1-461 N THs 1 svllL 275
splPO2708|ACHAI_HUMAN/1-482 'NV| mTls 1 svllL 296
splP32297|ACHAT_HUMAN/1-503 N VTHCI SVEL 279
spIQ15825/ACHAS_HUMAN,/1-484 N TllcisviliL 280
splQ15822|ACHAZ_HUMAN/1-529 N THcIsvBL 305
sp/P30532|ACHAS_HUMAN/1-468 F CBCTSVEV 290
sp/QOUGMI|ACHAS_HUMAN/1-478 'N sfovT I L 277
spIQ9GZZEIACHI0_HUMAN,1-450 ‘N sfcvTVEL 276
snlP36544ACHA7 HUMAN/1-502 N slciTvllL 270




M1-M2 linker region

Legend:
M1

Linker
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M1-M2 linker region

Legend:
M1

Linker

Polar




THE ION CONDUCTION PATH

splPO2711ACHA_TORMA/1-461
sp/PO2 FOSIACHATL_HUMAN/1-482
sp/P32297[ACHAI_HUMAN/1-503
sp/Q15825]|ACHAS_HUMAN/1-4594
SplQ15822|ACHAZ HUMAN/1-529
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THE ION CONDUCTION PATH

Legend:

70% ldentity




THE ION CONDUCTION PATH

AA facing the lumen of the pore are mostly non-polar. BUT

Legend:

Influence the transport

M2 when the pore is open

Polar




splPO2FI1JACHA_TORMA/I-461 CI IGTYSVFA 451
spfPOZ2FOBACHAT_HUMAN1-482 CI IGTLAVFA 472
splP32297|ACHAS_HUMAN/1-503 CI LGTAGLFL 494
splQ15825|ACHAG_HUMAN/1-494 CVFGTAGLFL 484
sp|Q15822|ACHAZ_HUMAN/1-529 CFLGTIGLFL 521
sp/PINSI2IACHAS_HUMANS1-468 S I VGSLGLFY 448

sp|QOUCMIJACHAS HUMAN/1-479 VFVMT I LI 1 A 476
sp|QOCZZEIACHIO_HUMANST1-450 ALVMS LLVYLY 447
spIP3I6E5S44[ACHA7 _HUMAN/1=-502 TI ICTIGI LM 488

splPO2711/ACHA_TORMA/1-461 452 GRLIELSQEG------=- -
sp|PO2708|ACHAL_HUMAN/1-482 473 GRL | ELNQQG- - - = - = - = -
splP32297|ACHAI_HUMAN/1-503 495 QP LMAREDA- = - == == = = = -
sp|Q15825[ACHAG_HUMAN/1-494 ABS QP LLGNTGKS - = - == - = - - -
<p|Q15822|ACHAZ_HUMAN/1-529 S22 PPFLAGM| - = == = = = = = = = =
spIP30S 32 ACHAS _HUMAN/ 1468 449 PV IYEKWANILIPYVHI GNANK
sp|QRUCMI1[ACHAT_ HUMAN/1-479 477 RAD- - = = == = = = == = = = = = =
sp|Q9GZZ6[ACHI0_HUMAN/1-450 A48 QAL - - - - ===~ = === ===~ -
spiP3B544|ACHAT _HUMAN/1-502 489 SAPNFVEAVSKDFA-====-=



M4

Legend:
M4
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M4-M5 linker

Legend: ([ M5 | (M4-M5 finker

splPOZ2711]ACHA_TORMA/1-461
splPOZ27O8JACHAL_HUMAN/1-482
splP32297 |ACHAS_HUMAN/1-503
splQ15825/ACHAS HUMAN/1-494
spfQ15822|ACHAZ HUMAN/1-529
splP3OS32/ACHAS_HUMAN/1-468
Ep|QIUGMI JACHAS_HUMAN/1-479
sp|QOGZZE[ACH10_HUMAN/1-450
spiPIGS44ACHAT _HUMAN/I-502
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M4-M5 linker

Legend:
M5
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M5

Legend:
M5

70% ldentity




[ACTIVATION MECHANISM ]
LBD — TMD link

O Mechanical receiver for binding

- site conformational changes

g
R | ] 2 k] )

- Mechanical actuator Jr




ACTIVATION MECHANISM

Direct rotation of the subunit - through a pivoting point at the ligand-binding site

= Hypothesis: agonist binding induces a contraction of the ‘aromatic box" and the
inner B-sheet, consisting of B-strands 1, 2, 3, 5, 6 and 8, to undergo a rotation of 15

degrees.

Mz

- <18

p1—p2 loo

I 1)

M1
Vo | 0O
Ma [ )

M terminus

Double Cys

| © tarrminus |



[ACTIVATION MECHANISM
LBD — TMD link

L2 loop

M2-M3 Linker




ACTIVATION MECHANISM
L2 — M2/M3 linker contact

SpiPO2711JACHA TORMA/1-461 | NV
splPO2 7O8/ACHAT_HUMAN;1-4282 | NV
spIP32297/ACHAZ_HUMAN/1-503 VKV
SplQ15825ACHAE_HUMAN;1-494 ANV
sp/Q15822|ACHAZ_HUMANy;1-529 | DV
sp|PIOSIZACHAS_HUMAN/1-468 VDV

sp/QRUGMIJACHAS_HUMAN/1-479 K DM
SplQSGZZEIACHI0_HUMAN/1-450 1| DM
splPIES44/ACHAT HUMAN/1-502 MDWV

sp/PO2711]ACHA_TORMA/I-461 276 5L
sp|PO27OBJACHAT_HUMAN/1-482 297 SL
splP32297|ACHAI_HUMAN/1-503 280 S L
splQ15825/ACHAS_HUMAN/1-494 281 SL
splQ15822{ACHAZ_HUMAN/1-529 306 5L
splPI0SI2JACHAS_HUMAN/1-468 291 5L
sp|QOUGMIJACHAS HUMAN/1-479 27B AM
splQ9GZZE[ACHI0_HUMAN/1-450 277 AL
sp|PIES44|ACHAT HUMAN/1-502 271 S L



[ACTIVATION MECHANISM
L2 — M2/M3 linker contact

Legend: - M2/M3Linker




ACTIVATION MECHANISM
The Gate

sp/PO2711]ACHA_TORMA/I-4561
spIPO2 70BJACHAL_HUMAN/1-482
splP32297]ACHAI_HUMAN/1-503
£p)Q15825[ACHAS_HUMAN/1-494
splQ15822{ACHAZ_HUMAN/1-529
sp/P30532 |JACHAS_HUMAN/1-468
sp|QIGMIJACHAS_HUMAN/1-479
sp|QUGZZE[ACHI0_HUMAN;1-450
splPIE544|ACHAT_HUMAN/1-502
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ACTIVATION MECHANISM

The Gate

70% Identity
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ACTIVATION MECHANISM

Full View

70% ldentity

M2/M3Linker




ACTIVATION MECHANISM

Full View

70% ldentity

M2/M3Linker




OPEN STATE OF THE CHANNEL




[OPEN STATE OF THE CHANNEL




