OPS/images/fnbeh-08-00306/logo.jpg
f )
BEHAVIORAL NEUROSCIENCE





OPS/images/fnbeh-09-00092/fnbeh-09-00092-g002.gif
E7.35T

Residue number

R8.52D

Residue number

30
%0
330
00
270
20
210
180
150
120

%0

%0
%0
0
0
210
20
210
180
150
120

%

E7.35R

l
l

.- - . - D8.53K

o H 10 15 20 25 By 35

2 2 30 35
Time (ns) Time (ns)





OPS/images/fnbeh-08-00391/logo.jpg
i)
BEHAVIORAL NEUROSCIENCE





OPS/images/fnbeh-09-00092/fnbeh-09-00092-g001.gif
RMSD (A)

RMSD (A)

0,190

E7.35T E7.35R)

0,185
0,180 4
0,175
0,170 4
0,165+
0,160 4
0,155

0,150

0,190

R8. 52@ D8.53K|

0,185
0,180 4
0,1754
0,1704
0,165
0,160 4

0,1554

0,150 T T T T v T
0 5 10 15 20 25 30 350

10 15 20

Simulation time (ns) Simulation time (ns)






OPS/images/fnbeh-09-00092/fnbeh-09-00092-g004.gif
ity

(pmol/mg protein/min)

L]
Q
<

(pmol/mg protein/min)

log [5-HT] (M) log [5-CT] (M)

- WT

-+ E7.35T

-4 R7.36V

- E7.35T-R7.36V

log [SB269970] (M)

WT

E7.35T

R7.38V
E7.35T-R7.36V





OPS/images/fnbeh-08-00396/logo.jpg
f )
BEHAVIORAL NEUROSCIENCE





OPS/images/fnbeh-09-00092/fnbeh-09-00092-g003.gif





OPS/images/fnbeh-09-00092/fnbeh-09-00092-g006.gif
$ T ¥ s 3 & 3

4

] wonsbuy

re

ns





OPS/images/fnbeh-08-00427/logo.jpg
i)
BEHAVIORAL NEUROSCIENCE





OPS/images/fnbeh-09-00092/fnbeh-09-00092-g005.gif
Angstrom

38

37

36

35

33

32






OPS/images/fnbeh-09-00062/fnbeh-09-00062-g008.gif





OPS/images/fnbeh-09-00062/fnbeh-09-00062-g006.gif
zEsaaac sEEsaac

o Commment o Gommmess






OPS/images/fnbeh-09-00062/fnbeh-09-00062-g007.gif





OPS/images/fnbeh-09-00062/fnbeh-09-00062-g004.gif
$2gsssa- Fzszéssa





OPS/images/fnbeh-09-00062/fnbeh-09-00062-g005.gif





OPS/images/fnbeh-09-00062/fnbeh-09-00062-g002.gif
Neurite length (%)

o
0

100

“






OPS/images/fnbeh-09-00062/fnbeh-09-00062-g003.gif
t il






OPS/images/fnbeh-08-00318/pg1-1.jpg





OPS/images/fnbeh-08-00306/pg1-1.jpg





OPS/images/fnbeh-08-00391/pg1-1.jpg





OPS/images/fnbeh-08-00396/pg1-1.jpg





OPS/images/fnbeh-09-00062/fnbeh-09-00062-g001.gif





OPS/images/fnbeh-08-00396/fnbeh-08-00396-g001.gif
Enterocyte

° ® ? =
:
<  UOR sy
\ CD103* CD11c*

cell !

J Enteric neuron LPmo?  inflammation?

Relaxation

Excitatory





OPS/images/fnbeh-08-00318/fnbeh-08-00318-g001.gif
‘Rho GTPases

L_IJK

|






OPS/images/fnbeh-08-00306/fnbeh-08-00306-g002.gif
7N 7 N\
© @ ) @





OPS/images/fnbeh-08-00306/fnbeh-08-00306-g001.gif
Homodimerization

Heterodimerization
s






OPS/images/fnbeh-08-00448/fnbeh-08-00448-t001.jpg
Brain structures

5-HT; receptors

mRNA expression across aging

Egocentric Allocentric

Dorsal striatum XX NI
N
NI

Hippocampal formation
CA1 X X A
e ————— 2
>

Cortex

Medial prefrontal X X NI
NI
Temporal X NI
Pt | N
Occipital X NI

Relative density of 5-HT;R:

few

medium
many

Abundnce of 5-HT,R are displayed in gray-scale. X" indicates an involvement in navigational strategies, "XX" highlights the main structure involved in either

egocentric or allocentric strategy. “NI” = Non Investigated, and ", "= decrease of 5-HT,R mRNA expression,

1o change. Table has been drawn according

to the following publications in animals: (To et al., 1995; Gustafson et al., 1996; Duncan et al,, 1999; Yau et al., 1999; Kohen et al., 2000; Begega et al., 2001, 2012;
Neumaier et al., 2001; Moffat and Resnick, 2002; Colombo et al., 2003; Bonaventure et al., 2004; Varnas et al., 2004; Moffat et al.,, 2006; Duncan and Franklin, 2007;

Rubio et al,, 2012).






OPS/images/fnbeh-09-00086/fnbeh-09-00086-g002.gif
General health score

0.6
0.5
0.4
0.3
0.2
0.1

1 23
Days from last injection

O wt, Veh
O wt LP-211
I Het, Veh
B Het, LP-211





OPS/images/fnbeh-09-00086/fnbeh-09-00086-g003.gif
; 1

(5) 112y 01 houare

O Wt Veh
O wi.LP211
[ Het, Veh

W Het, LP-211

< (s) j1e4 03 Aousye]





OPS/images/fnbeh-09-00086/fnbeh-09-00086-g001.gif
Daily ip injections
(Vehicle or LP-211)

A
[ 1
Vbbbl
Days: 1 2 3 4 5 6 7 8 1428 30 4050 60

Bames maze
test

Dowel test Hippocampal long-term

potentiation

Open field test
Genel I";’/'dhea Ith General health Mplecu/ar analyses
evaluation in brain samples

evaluation





OPS/images/fnbeh-08-00427/pg1-1.jpg





OPS/images/fnbeh-08-00448/pg1-1.jpg





OPS/images/fnbeh-08-00453/pg1-1.jpg





OPS/images/fnbeh-08-00427/fnbeh-08-00427-t001.jpg
Heart rate (bpm) Pulse distension (%)

Experimental Pre Post Pre Post
group

(VEH or LP)4+LP 234.36 £36.20 21820 +32.61 89+4% 73+£9%
VEH 226.70 + 2353 21974 + 2058 84 +2% 66+ 10%





OPS/images/fnbeh-08-00396/fnbeh-08-00396-t001.jpg
Species/Region 5-HT; activation/inhibition Effect Reference
Guinea pig ileum Antagonist SB-269970 Restores 5-HT inhibited peristalsis Tuladhar et al. (2003)
Antagonist SB-269970 Inhibits 5-HT inhibited peristalsis (via enteric neurons) Tonini et al. (2005)
Agonist 8-OH-DPAT Elicits relaxation Carter et al. (1995)
Guinea pig mesentary  Antagonist SB-269970 Inhibits 6-HT inhibited constriction Chan and von der Weid (2003)
Mouse colon Antagonist SB-269970 Inhibits spontaneous Dickson et al. (2010)
Antagonist SB-258719 colonic migrating motor complexes
Canine stomach Antagonist SB-269970 Inhibits 6-Carboxamidotryptamine (6-CT) Janssen et al. (2002)
induced gastric relaxation
Human colon Antagonist SB-269970 Inhibits 6-HT induced relaxation of Irving et al. (2007)

Antagonist mesulergine

human colonic circular muscle
Inhibits 5-HT induced relaxation of circular muscle

Prins etal. (1999)
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Mutant PECsy PKi
5-CT 5-HT $B269970
5-HTz) 7.82+007 7.06+008 8.90£0.10
W7.33V 7.99£0.16 7.27£012 8.76+031
E7.35T ND. ND. N.D.
E7.35R ND. ND. ND.
E7.35D 767 685 9.12
E7.35A 7.39 6.48 877
E7.35T-R7.36V ND. ND. ND.
R7.36V 7.89 6.69 9.67
Y7.43A 762+£028  676+004°  813+003"
Y7.43T 7.45 598 7.28
Y7.43F 815 723 898
R8.52D ND. ND. N.D.
D8.53K. 7.69+ 006 681+0.40 859+0.13
R8.52D-D8.53K 691+ 007 6.28+0.08 9.15£0.16

Potency values are presented as pECs (—log ECso) values for agonists and pKi
(~log K) values for antagonists, calculated by the method of Cheng and Prusoff
(1973). Data shown are average + SEM of 1-8 experiments. N.D., no AC activity
detected. 'p < 0.05 One-way ANOVA with Dunnett’s mutiple comparisons test vs.

wild-type.





OPS/images/fnbeh-09-00092/fnbeh-09-00092-t004.jpg
Mutant CHIs-CT [*H]SB269970

PKa Bmax (Pmol/mg protein) PKa Bumax (pmol/mg protein)
5-HTya) 951005 200027 951057 1.79£027
W7.33V 957 +0.11 194009 9.30 0,07 192021
E7.35T No specific binding No specific binding
E7.35R No specific binding No specific binding
E7.35D 917009 214£1.01 95040.06 2084063
E7.35A 874+032" 1142003 9.41£001 136015
E7.35T-R7.36V. No specific binding No specific binding
R7.36V 817+054" 0660371 9.77 +£0.03 026+006"
Y7.43A 855+029" 021£0091 898+0.34 02701461
Y7.437 855 021 856 0.41
Y7.43F 921 278 962 252
R8.52D 917004 0530067 9.09.+0.01 0.464+0.07
D8.53K. 9.30 007 12201457 9.25+0.09 109004
R8.52D-D8.53K 957 +0.09 120+007 953+ 0.10 149007

Wid-type (5-HTy) and mutant receptors were transiently transfected in QBI-HEK293 cells. Membranes were subjected to saturation binding analysis using PH/5-CT and
PH}-SB269970 as selective ligands. Affinity values are presented as pKs values (~log Kd). Data shown are average  SEM of 3-5 experiments, except for Y7.43T and
Y7.43F (n=1). * — P < 0.05 One-way ANOVA with Dunnett's multiple comparisons test vs. wikd-type. * — P < 0.05 One-way ANOVA with Dunnett's muttiple comparisons
test vs. wild-type within experiments.
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Protein H bond interactions Hydrophobic interactions Favorable steric interactions
Wildtype( 13.29, D3.32, Y7.43, A3.30, 16233, Leu232, L7.39, F3.28 (stacking), V2.61, V257, V3.33 R6.58, E7.35
Cys231
E7.35A 1456, V3.33, GIn235, 75.46, 16233, L4.61, P4.60, F6.52, T5.43, Tp221, Y5.38, V3.33, $5.42,T457
T3.37 V5.45
E7.35D $6.55, Cys231, 13.29 A3.30, Leu232, 6233, F3.28 (t-stacking), F6.51, V3.3, Val230 R6.58, D3.32, Gin235
E7.35R D3.32,Y7.43 A330, 13.29, 116233, Leu232, L7.39, F3.28, F6.51, F6.52, W6.48, Cys231
¥7.43,V3.33
E7.35T A5.46, T5.43, GIn235, A5.44, A5.46, 13.40, M3.34, F5.47, F6.52 (i-stacking), V3.33 ©3.36, $5.42, T3.37, T5.39
D332
R852D T457,13.29 A3.30,13.29, 6233, L4.58, L4.61, P4.60, §5.42, Tp221, Y5.38,V3.33,  Asn224, GIn223, GIn235, T4.57
Val225
V7.33W D3.32, T5.39, T5.43, A5.46,13.40, L4.61, F5.47, F6.52, Y5.38, V3.33 ©3.36, GIn235, $5.42, T3.37, T4.57,
T3.87 T5.39, T5.43
Y7.43A $6.55,T5.43 75.46, 116233, F5.47, F6.52, P6.59, Y5.38 (t-stacking), V3.33 GIn235, Ser234, $5.42, $6.55, T4.57,
T5.39, T6.56
R7.36V 17.39, W6.48, GT.42, G7.42,16.49, 17.29, L7.41, F5.47, F6.51, F6.52, F7.38, W6.48, ©3.36, C6.47, D2.50(electro-static
s7.46 W7.40, Y7.43 (t-stacking), V2.53 interaction), S7.46
D853K Gin235, Ser234 222, G220, 13.29, 116233, L4.61, Leu232, F4.62, P4.60, Trp221, Asn224, GIn223, GIn235, Ser234,
Y5.38, Val225 T5.39
R852D-DBS3K  A.46, TAST, 14.56, A5.46,13.40, 14.56, F5.47, F6.52, V3.33 ©3.36, 55.42, T3.87, T4.57, T5.39,

$6.42,T3.37

T5.43

AAs which are part of the helices are numbered according to Ballesteros-Weinstein nomenclature (Ballesteros and Weinstein, 1995). ) Unfavorable electrostatic
interactions with R6.58 and Lys229. @ Unfavorable electrostatic interactions with R6.58. Favorable electrostatic interaction with D2.50.
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Protein Hbond interactions Hydrophobic interactions Favorable steric interaction
Wild type: Cys231, lle233, E7.35, 13.29, Leu232, Leu236, L7.39, F2.60, F3.28 (pi stacking), V2.61, Val230 R6.58, 86.55
T2.64, R7.36

E7.35A T4.57, 85.42, GIn235 75,46, 14.56, 6233, L4.61, F5.47, F6.52, P4.60, T3.37, Tp221, V333 D3.32, C3.36, T5.39, T5.43

E7.35D D3.32, 655 1829, 116233, Leu232, L4.61, F3.28, F6.51, F6.52 (pi-stacking), T5.43 R6.58, C3.36, Gin235
(t-stacking), W6.48, V3.33

E7.35R 'W6.48, Y7.43 A5.46, 13.29, 11e233, Leu232, L7.39, F3.28, F6.44, F6.51, F6.52, D3.32, C3.35, C3.36, Cys231
'W6.48, Y7.43, V2.53, V3.33

E7.35T 1456, T5.43 A5.46, 14.56, 6233, L4.61, L7.39, F5.47, F6.51, F6.52, T8.37, TA57,  D3.32, C3.36, GIn235, S5.42
T5.39, T5.43, W6.48, V3.33, V5.45

RB.52D ca36 75.48, 16.49, L7.39, M3.34, F5.47, 6.4, F6.51, F6.52 (t-stacking), D3.32
T3.37, T5.43, W6.48 (t-stacking), V3.33

V7.33W ©3.36,03.32 A5.46,13.29, 13.40, L7.39, F5.47, F.51, F6.52, T3.37, T457, T5.43, $5.42, S6.55
'W6.48 (pi-stacking), Y7.43, V2.53, V3.33

Y7.43A $6.55 13.29, 11e233, Leu232, L7.39, F3.28, F6.51, F6.52 (pi-stacking), W6.48 Re6.58, D3.32, C3.36, S6.55
(t-stacking), V3.33

R7.36V G742 A2.49, G7.42, L7.39, L7.41, F5.47, F6.51, F7.38, W6.48, W7.40, D3.32, .35, C3.36, C6.47, $3.39,
Y7.43, V2553 S7.46

D8.53K 852 75.46, 11233, 15.40, L4.61, F4.62, F6.52, P4.60, PB.59, Y5.38, Y5.48,  GIn223, GIn3s, S5.42, $6.55, T457,
V3,33 5.2, T5.43, T6.56

R8.52D-D8.53K T4.57, T3.37 A5.46, 13.40, 14.56, L7.39, F6.51, F5.47, F6.52, T5.39, W6.48, Y7.43, D3.32, C3.36, S5.42, T3.37, TA.57,

Vv3.33

T5.43

AAs which are part of the helices are numbered according to Ballesteros-Weinstein nomenclature (Ballesteros and Weinstein, 1995).
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