180|

120

KHTIDKP

[T T TR
HUEndamEsT oL I nEE i

dzzzzzzzuzzzzzzzzzzZ
Ll

100|

0]

70]

&0

50

40

20]

|D

[ T T R T TN e e Y =Ty T I By

[ T S T T I w I Sl ¥ B S Ve S o Y Tl o e
LR B L A A S L i A A O TR
CEZnadaAan 2T E2222 - 0 H
COTITTITOCOOOCOOOD O OO
T TR . QTR TE R o S == w ¥y |
o
EAEEEE L EL L L LWL LWL U
OO0 oo oo oo oo o Wo o
e T TR TR TRy T T T T Iy T T T T oy T
»rXrZO0ZXZZTLETIT > > >0 o
T wuwIo>YE-oe-pE-ZE o> oo
R [ R [ R B R N L R TR TR
=0T T OoOO0000-dxF n 00

OECQooEno > UobEo 00ol
LR B A A S R i A A e
[T S TURTE TR THRE - - i W RSy P T N T R
B A o N N T W TR T
RO >F %Yy oo o 0w
i ==l = I I TS S T L=
MHEFFRFRFEFORE S AR e
[E T I B SR LU O O - NS TRTH
[= i ' Y o I I Y ' T ¥ Y
> AF E Jd¥ oo oo o oo
WOkFFFFO> 10 F E

EE T e

R EEREEEE

300]

R R [ T s O I N - VS R
EEradd==22=22URE>>>> =
el = el el = A el VU = e vy T VA e

CoooOoOooOCZaunkFEoORFZ 0 00
ZoZWW=o o
TTLEFEFEI v 0 0 0
H AR d T =T Z o 0o o
[= = o v o o Ve N ¥ VMY

250]

AEEAAEE>=AT a0 a=3F U
oYy s>ds == =0 -
ZZZZZZZ>-ZYEZYZZZ A0
oo OFkFRFS>0 5=
=Rk ATE>T W O o=
FtFITWI>=—s=0a O
Z-bFE>=9F 9 Z <
O W= === 0O
IO W=
N TR TRy TR TR TR T I T B
UTocw o Cw oo I
L TN R e Ry o R TE |
C¥ iy Wiy 0D O0O00O00uunild =
MMM AMY M ddd>Z T~
WOwDUOnouw WTFnZFT= = = 1

VHGYTVK
AHWITTPR
AHNMTMP
AHNMTMP
DAHWITT

Y
F
D
v
v

O A T T o> W E s =
[ 1 Iy | 1 | e e e I L | I T
FVIFFFFVILFU.LU.U.U.U..HERM
T T T Y S P = S

o) e o o o o o e o i T H |

[ ] =]
= > =
== =

[ o N g O N O 7 L . o
O0WD O Wwrwwn =

o]
(]

= S B T I o T P TR B |
VFMMMMVPMPPPPPPPIEM
FEEAAAZ @ =l e = S
AZnZZ2nZno oo oo iU
FOZZ 220 03 E =
A dd A d A\ a0 O

LFEXoe - O 0N om0 o
e S R e = = L I =T
AZF==2 2000000 Z W0
[ T T A o N N TH [ L= R T T T TR
[ T e e
[ Y il
Do —-EEZ—0
Pl =N
R P L I P
BunZ ey Zwm
ool T TR TR TR
[P SR S N Y
T L S S
(= g gy
Fp e TR TR SR TT R S sl
[ R R T N

--YRLQWD
D--HRLTWN
SD--RTLAWN
TGEPRKTPGD

Vo
[afaYafaYaNaNafalafayafaNaga]
e o BT o e

KD--FERLAFD

[l el IO T el 6 TN I T s A o el
WO oo OO OE COn T T
(= e e s A e o i TN o i e

FrLLouLuL>-ZuLEEcEzuLEE

A EHEEHEAAEHEEE S0
OrFOoOOOOF>-ZZ2222 =0
e il ol el el ey

nkEFFRFRFRFRFERRFLRERROMY
Sm =3 b= b= A F A A5 > L
WowwWwuwo=0F><Iuw Wk
ZTEZEZEEZZOCZOO0WWWE Cruy
ZEZZ0O0ZZZFZZZ W e 0= W
=FEr LT =iy = o
T i TR TR TR TR TR TN R TR T T S
CnZuvnZummOdoOOZE Y ZE O

221

¥EOOOQDEZWOOWN— DWW
WOLWDOm 00 E e
e L L e L 0 e e )
Frunwwmnmundn OO ZTEZ I W W)
L Z-FFEd<-Z2 < d— U= Z
B = e = S o IO R (Y T S
J e e VI VI R I P T Tl Sl el < I

ZZ0000Z0Z 0000w 0w )
=2EFEFFFFEZ2ULIL> A= d> >
0TSy TONWOAE> oS0 S

FUAUULUAVERZIRR0O0ORKRZ 90 H
el el el el el e il =
OOo0>>0000>0l—%>=00a0
Doxooxo 2o 00l 0o o w)
(L T T I N e a R )
Z 00 0 = kO o=
OUDU0DUOUUOUDUOMEZEZT -
[l R R I o' T o T - e . *l - il
OO0 U0UOO>Z>>>9dd > - Z 0

= = O
= O]
= L=

ZEZEIZEZETIT=EZ==2 4= a4 I T
e e B T ) =
T e e el I I o TER ] [T
L (D o (0ol b ol = > == = = (0 —
TR TR T ol il =R RS R
TR TR TN TN T TE T TR g - S G T |
i R e B B A e I —

ool o < o < <L U)W L=
Doy 4= J Jw J D = =
[Ty Ty T gy Vi Ty Ty Ty |y S e [IBTH

HEEEE>3> 0222033 0 -
[T T T I T T TR TR T TRy TH- I 7 TR
Fe=rma e = 0 L 0
ELL>>LULE AEZEEEEE =
DU UUUUUU = = 00—

A
A

e e e VI 7, 1 I T | I T

Had= = Al E AL E A

S L LWL > | E
SEAEZOEELONMYE Y O
[ o s o LR [y
T e e e R o e B B L B =
M¥bFFRY¥oXoooooo -
Ll A = e R )
L = - ro
-l SR S o 7 R | o o
oo D me e

I S S el Sl e Sl P

e i ¥y L G P TN QTN TN)

]
P

470

450

Lo e e R el el P e R IR
LY ZZ2¥Uo<suuuoo =
froall ' P g s S S ] LA IE|
I A . R R N S R I S
DT wmuri— LT =0 0 0= _1__ [
L el el Tl e e L £ J U [ | B | [T
[ T i [ B T e 1 T T 1 I 1 I T v::lm
T+ FFRF>F=>>>H>> o)
FEFEFFEFFEFEFUERERERFRERERRES D=
EEEEEEE>E A0 0 0 = I
|l el el el el el B oy BT I s s S S ol
F--FHFHEEEJEE>>>>d> — |
e P N TR

'
i
P
P
P
P
'
'
'
'
'
'
'
'
i
P
P
P
v L
'
'
'
'
'
'
'
i
P
P
P
P
'
'
'
'
'
'

D000 000E 000w nn-T [Tl
B T L T L e I I = -
FEun=>=>undn 00k pFwwm Cr =
== E U E — =
(ol 'l il o ol ' ¥ V. Vo Vo Vo ¥l o =
R ANTT R IR TN Ny TN TN] [
[T o T T - Y - O R A B [
HUEE=E>>n0C00nnnn L =T
LS O S P RS T S ]

FOQOWwWwooZowoooow @ w
-0 FZwdpE-To < [Py
COZEZEZZEZsoZoooonn W
¥ S e S I S O O (N [ R 7
T T L T
(i i -
WMWmumnnmides=>=>=-d = =
e T G R R I R R ¥ W
ZEEZOCEE~EEAUSLW 2R
(AR RN NN R W s P ) Sl S S NP
=l A A A F L

L e ] = T T [ I
D nnen U000

B o R
R E > L
(S S e .
B i i U I e - e =
P R el e e R i e e |
T T T TR TH T T L
TR e it ol M-S TR TR TR TR, T V'
(SRR LI R L R R R R R TR
LHE—-HEFHoFob-oooollo >
W o s W E oo O o N N AT (O

Myn¥yn¥owo o O OoOOoo o >0
a0 d e e R e e LT
CEOTTO=>T = - — Z (O o
L I T T T T VI T T T I [ [ [ S
Furis=TITxwm><Sk- LW > uwo O
i = el e V- TR TR TS
[ R e el o By e W e e e el e U ) |

e

V=== ulooo it oo s
wo>=>=>=>>0<9Fo o~ 0w o e
R ol TR S S TR S S S TR TE
e = W TRNTE N T o V- . W I 2 = TT R
L v I s I e e B T Sl Sl w I i el of
FFRuFRFWREFEGREOLWODGOOSDOWD WO
ZEdpbrnunpbd  ZAd¥o 00 o W
FLEFWwmuvipbWL =000 o o
= O0O0>=nT WU R WO
[ TV TT T S e T TR
FE=rnrm=E25FF>==>0 0=}

LI S TN B TH I S P R BV T = S . T Sy ¥
U NREWL > Z s =
FEFOoOQF>WUEFWLE>=2—wunnlaol
FAEZ===2Z210x 12 nNITEZEZEZ 0
[N A S Sl = A TR S = G
FIOO DY ¥ S oo >
s T A I e T T o s I o P - il i - o

Fd > dwWw>=ocdooo b0

A A=
[P TN =y gy TN TR

—
=
w

WWIRKA

SQOYSRF
DVFLTGW

v
G
D
A
A
D
G
F
D
F
i
F
F
F
F
F
E

MU >2U0F>2d00pF0Odd >0 0
A mmsmm s AN WO W W e =
(a3 I TV e N R R L R L R TR,
P I T RV i O oOZoow

430]

420]

410]

1

FPAddddd =m0l === =00 [ T P O o O T - I U WS S i =
[ e Y VN U s =l T [ N =
LHZZZEnwI¥o¥yowo ! X Cer e sl |
COooOoQOOCcrOZEZE=ZOa===o¢ Ol L - TV
YYYYYYTYYTYTYYTS_Oﬂ_ L L
L T T T T R R = - R Rl - T T T S E B R B B BRI [
L T T T T T T T - R T e T T S S T R T B N SR SR o TV - S A
WUOUDUUUBZOUEE = U ST R R SR RS SRR SR SRR S
R TN e NN TN S L R RN L RTT = o S ______________._._m
S L L e T . T I T T T R T A R = - RS
I [ N S U U | O L e R L R S 1 [ B =y |
A T Z -0 LS =0Z L - R e N o B | W
ToZoOZoOZ ¥ TWwZ = (7 IR - - S R TR L R s i B
L= M= R [ [ [ S g [ Sy e R L = T« T O - T = S = T ol
o e A e e e ] _I_HGSEESGLOS;HDEDDEU.E
HUFd>uUucOEY e -eo _MEGRRRRGREHESALTTO.L
My R ®Y W D0Wwe o MENEFFYEEZOEZCOWONEE - —O
[ R T TR N T TE [ N TN TR TR TE | = - ] EEEEEEEOEEZEo I oo =g
OLro==>0LEd<0C<L T wWEwWo « LTO.EEO.TSEVO.SOO.DDSAM
NNUDFEFUnonTWUWUEZ>Z W 0 -l =l = I F >
P FEWbFUECo SO e = Wi ===>=>WL=—00w = | uc =
TZazzazrma o> | [ S |
PO =000 RFZF= 0 0 0 0 = OOWwwww oo o wwww o=
LI T ¥ i T T I N YO TWOTZILE R ITnE o O
L T B Y T O 1T N = [l = = = o ol S~ o B - o S Ty = B
PEFWUWUEZEWnEI o b _WTTPTTPTTTDGDNDDHND
P dOOAd=o s v b8 b bW 3T T >
A== LU R e i L PR g P S S Sl Sl
POEWm =S 0o 0 0 YTYTYYTWFWWWOYLWFRM
L S = - T N s L G L N R R W R W W R S R T
S o O N N I TR LRGN NS T N NNV L T
BYWEYE _I5EfEd B9 EYE I5EdEz

I Tmee T EEEE i s T T

LA L oo o oLy Oy LI - A A - - O« B R N

[ Rl e A i A - e [ e e A = i - - -
IAAAAAAWWCC____B IAAAAAAWWCC____B
Jubtuuuorbaioepoasdd QUGbuuonEisoooosyd
Geeeccd ' BEEEAEME Geeed /888 E85dD

Glucl

L T I ¥ W TH IR F- - V- VN TR ¥
oo T AL E
[= A = T ' i e il ¥ o
[ e P R Y w i e e Rl T ¥y TH ¥
B = a=U s R U - - - - i
TTWILTI L o
[l i i Wl e IS S S TR
L s SRV & SR T R & < AN
MO WDy === U
TTooIT T wWEWWW-C-du
L = T O T TR T T TN ]
o E
[ B - T R I I Y L]
(= A = L R = - P N TR ]
[ N S N . - V. ¥l
L N L L e =
= ada o OO w
L R TR It I T T T T i o e}
[= A = T T ¢ i = o T
[ ] ] 1 [ e - R I s I I [N
L T - I [T - =
[ e - =]
[ T T T T S o - W I 0y 1
[ - s =L e 1
[ T T T - T L B . §
[ T T T TR - S R S jye)
[ T T R T T T S T B B R |
[ T T R T T T S T B B R |
[ T T R T T T S T B B R |
L L e e e |
L T e R I I e e B |
L - A R
L e - T e
________I_ 1 [
[ I T T R S R IO R R
oo
T v DD oW =
W o W O & w
W v W wmIo =0E
2o 0 0 T EEE
oo Mo ==
FEoo=ECcWon O Iwm
[T T PR N R N T T
[ QA VR W e T P e - AU [ )
YRR OXYE>ES>AE
[= e TN TN s B P L TR S TR
=UonoUr=-ooW0lmeno
COoxx¥YOCownTulUE-RLE-
HWUE=wW—Uo == E =
o = "
[ T T T B R R R R L. "
L L e B ¥ s I [
L S R R T = T A = I [
W www 9SO <o O o
Uy lwmo o W= w o
ZWoolZaoa=z0al o=
L L I 7 I = M-} [
[ - R 7 % [
oL wwe oWk wmImnso!
W=l E=—d=
mWkERFNnWnmOZ T WO =1 0
Ll s o S N g =T
Tl do = 2w == 4
nNoxE=20n0=Znd0O =X W
Zdd T UOd a0 =Zw
[l o IR B el e R T o Cr
FOFFORFEIT¥oe 0O = 2-*
[ R L I == ST oW
[LUR R I L L A L o
=W WW— T ==

- [ ]
[

HPSPGPCRPPHGTOQAFP

SNB--~--~~-------

]
' '
' '
' '
' '
' '
' '
' '
i i
] ]
] ]
] ]
] ]
' '
' '
' '
(=] k¥
o d =
T TR iV R I TH |
[TNRTRRC. - o TR TR R o - T o J
ZEOJ4 a0 o
s 2oz WU auw
[IT TN TR TR ' - i
EZCoFFOCEZ00 W
Tdx>dT W dwm
=FIwnwnI=¥ZoXE
OFFFRFWRFWDoW
E Lo ol e - (O >

AG - - mmmmmmmmmm s
YG--mm -
GD - - - mmmmmmmmm

TP---------EKPOPRRRSSFGIMIKAEEYILKKPRSE----------------LMFEEQOKDRHGLKR-VNK- - - -
GP---------------DSKPTIISRANDEYFIRKPAGD ----------------F

OPDWHI------NDLKLRRSSSVGYISKAQEYFNIKSRSE ---==-=-=======-=--1L

]

]

]

]

'

'
oZ-FZwoLown
<dZoownwod
AFE S EE S 1w
P - R S I
o o W O L) A
ZEFEZEZFZocuvontn
DAaZ=a0cd 0o o<
TwssxnnT owow Oo
=M = ARV« T U v
Oorm=o OISO E
A= nwn o

[ T T T R R R - W O I
[ I T T R B AL I
[ T T T R S - T - W
oo e
o e =
L L T = S B |
L L el B |
L L T ¥ B
L I e I A I T ¥ R B |
LI R A I I B |
L I R R A I I B |
________.__
[ T R T R B R = B
[ T T T R B I B
o Eoa
[ T T T R B B I = i o
Voo s W W
Lo e = W
[ L ] ]
L T A ¥ B T ]
[ N R T = T o
P e O e T Y TN i S I = =
RN N VRN s s
WE>>FWLWATEZEZULE—~E
mo¥y¥omld ) AL WET
[ VRV V- R R -
LT I I R 7 R R T ]
w0 EE O EEZYoo
w09 odoooo
LI T T U Qi [ [ |
TE 0 EDd A E L
Mo oor o O 00w
L= L A L I [ |
e | EUE I | E Ty T T
L R I e R e et

FE2xyZ T TITo>%Tioo
L TN TN VRV A A s T "3

W OO W= =
Ty >=wad S ===
A EE E Y OWE -
YOWWOoSo Koo oo W
WML FEETSE
COoODUO0o kvl >=>
OO T OUOITITITI
CHEENCTOFUFRFRFRF
oo o dJWXron==2m
W >0 ONMooooono

[ e L o' e i P o
DZxo 20y oo T oo ol
L T TTT ST Ww
LE=FF>L=>=nITITITwuIIl
L VS T S T TE I e ol = 1
=rrrrrElLEZ O ==

g2
h_GABA b3

a2

m_GABA_al

h_GABA_al

h_AChR_aA7

m_GABA
torp_AChRa
torp_AChRg
torp_AChRb
torp_AChRd
AChBP

ELIC

m_GABA_b3

h_GABA
h_5HT3
h_GlyRal
h_AChR_a4

GLIC

50

40

530]

£20]

&10]

£00]

550]

B

S70]

540]

i
L

TPHO - - ------------
TPHO - ---------o---

[
'
'
'
'
'
'
'
'
i
[
[
[
[
'
'
'
'
o o '
'
'
'
i
[
[
[
'

WEIWOY A - - - - - - == = = = = = = == ===~

= Z >
—

v

WA
WA

[
=%

= =
S A=

= =L L

RDWLR

(=T 4

SQLKIKIPDLTD

g2
h_GABA b3

a2

m_GABA_al

h_GABA_al

m_GABA

m_GABA_b3

Glucl
h_GABA
h_5HT3

W-RREDVHNO - - - - == ===~ -------

Z Ao nlE-0xE
FEXMAFT =
ol T B TR TR T
B
e el R R e R T
—HE S
il s T S Sl el el el
e N I U RS L L U]
Ad A AT FE A e
ZZEZEEZEZEEZAE AN =
TR THT R THR TR TEE- TR N TR S .3
e el e B - T R
(7 QLRI RS 7 R e R R B
VI THT BT TR TR TER N 7 - T
[ S I R o el o T TR T EL S o TR
L LR EEZd= >
ococoocolo=s50= -0

g =200 U alw wm

e i T T T e o B I - et |

mEAmEmnmOonooooOd
B e e B - S
KN =Nss===
oo OnoEWEYE D
HE SR E Do L (e D
- ai R

k¥

=X
'
'
'
'
P
P
P
P
'
'
'
'

h_GlyRal

MPEA - - -~~~ - -~~~ -
kpFEEEEFoMssoHPRCA

FrEr @@ k@lve------

EDWEY
SEWKF
EEWEKY
ENWVYL
KDWQY
GNWHNL

LR R i VoY

h_AChR_A7
AChRa
AChRg
AChRbD
AChRd

AChBP

h_AChR._A4
ELIC

torp
torp
tarp
tarp,
GLIC

This is a multiple sequence alignment of the individual subunits from several potential structural templates (GLIC, ELIC, AChBP and GluCl) and LGIC sequences , based on the ClustalW method. GLIC is from Gloebacter violaceous, ELIC is

SDC 1:

Lymnea stagnalis, which is homologous to the extracellular or ligand binding domain (LBD) within the LGIC’s, and GIuCl is the glutamate-gated chloride

from Erwinia Chrysanthemi, AChBP is the acetylcholine binding protein from the snail,

channel from C. elegans. M_GABA refers to mouse GABAaR beta 3, gamma2 and alpha 1 sequences. h_GABA refers to the respective human GABAaR sequences. h_5HT3 refers to the human serotonin receptor. h_GlyRA1 is the human

glycine alpha one receptor. torp_AChR refers to the torpedo acetylcholine alpha, gamma and beta receptor subunits. Note that certain homologous amino acid positions are highlighted in blue, with lighter blue suggesting moderate

homology and darker blue higher homology. Note the three homologous positions outlined in gray; these are the positions that, when mutated, modulate anesthetic activity.



