WO 2012/062925 PCT/EP2011/069986

1/25
Fig. 1
A . B Control painless
Avoidance * P
100 ] 100 *
& s
e a0 .
S 60
& S
3 w40
: [N
- 2 20
: 0
(-] ;
Thermal challenge 46°C 2% 22 35 46 o By 3% 4g
Temperature {°C)
c Pan-neuronal Driver UAS-IR
{+ UAS-DCR2) {Transgene)
0.1 & Control confirm N ¢

, B painless
§ 0.100 P !
%’_ 0.075 Z score 21.65 Cut-off
8 0.08

0.025

0.000 . : , % Avoidance

400 B0 60 40 20 1] '
" Avoidance t_
D ’ E
0. B Total: 16051
@ Genes: 580
§_
&3 0.0 w Pain
IIIIIIIIII # Pain & Lethal
o W Lethal
" 400 B0 60 40 20 O #No Phenotype

% Avoidance



WO 2012/062925 PCT/EP2011/069986

2/25
Fig. 2

O
L

46°C : 46°C

£
=

30

seconds
{untii 100% Incapacitated)
( W e
)

el
[ 5=

% Avoidance
Relative expression
o000 s
RN N - -

[ =3

5 oh S
R o o
CPQ r,%’s é‘h

& oM @V @",‘5&“;"?&2{&%
Pt B

L
g® W

m

stj-Gal4>UAS-GFP F  Anti-STJ antibody ©  stjin situ

Nuclear GFP

4 sensilla




WO 2012/062925
Fig. 3
A Futch

Response (%) sy

w1 X elav

mean 1.72 sec
{#+-0.07)

4 5

stj?

mean 7.23 sec
{+-0.28)
P00t

12 345 6 7 B 9z10

3/25

Stj-Gal4>UAS-CD8:GFP

UAS-stj-IR2 X elav

mean 6.85 sec
{+-0.65)
P 001

1.2 3 45678 %10

stj%/def

mean 6.28sec
{(+-0.67}
P=0.001

210

1 2 3 45 6 7 & 910

Time to response (sec)

PCT/EP2011/069986

Overlay

painless

meain 5.23 sec
{+/-0.4)
P<0.001

123 45678 9210

stj rescue

50%

40" Mean 2.18sec
o % : (+-0.08}
30% P>0.05

20%|
10%}

12345678 9=>10




WO 2012/062925

Fig. 4
A e foe Ao
23,1 .
Targeted
9.4 -~ Endogenous
6.6
Cc Hot plate
50+

Fekk

50 52 54 56

Temperature (*C)

PCT/EP2011/069986

4/25

B Brain DRG

b Hfe ofn HfE [ fn

0283
0261
Actin

D Inflammatory pain

]
=]
']

Latency (sec)
g

s
-
[l

2]
L

-2 1 3 5
Days after CFA

L



WO 2012/062925

Fig. 5

5/25

CACNA2D3

PCT/EP2011/069986

3p21.1

55.109

Acute (wind up)

rs1851048—> |

C

rs6777055

CIA+
AlA  cic

ore

Zsc

A
25 S
o L |
o ~
a2 by
X »
Chronic
rs6777055 rs1851048
ClA +
AlA
gg: - ¢le
-0.14 g
-0.2- ,
-0.3= -
-0.4- N
-0.5-
-0.6=
-0.7=




WO 2012/062925 PCT/EP2011/069986
6/25
Fig. 6
A Cortex Hippocampus
¥ Cerebellum
Olfactory
Bulb
Olfactory Thalamus
Tubercle
B Thalamus C $1/S2 Somatosensory Cortex
4T G- az, &4.;.1. 250 = 1.7 5= S5
1.50- 1.50=
§ 1.25= E 1.25+ w0
qg"* 1,00 § 1.00+ 150+
g 0.75+ g .75+ 004
% 0.50+ % ©.504
@D 4254 @ 5254 504
.00 - 000 il i

¢  50«C  55C

55°



WO 2012/062925 PCT/EP2011/069986

7/25

Tactile

Wizn
-352mm 1mm ‘
— 4 B

B Sensory cross-activation C Sensory cross-activation
(heat) (tactile)
& *

* az ﬂ-lrh»
:6- R o2 53

Bold Change [%]
Bold Change [%]

C55 O O O wdk s wodk ek meh )

OoT VvC AC



WO 2012/062925

8/25
Fig. 8

Screening system B
Heat chamber

L

Mormal
nociception

Impaired
nociception

% Avoidance =

{total - incapacitated) X 100
{total)

= ATP synthesis

i el Structum and
Organsiies Related

Celiutarfocalization and
adhesion

# Dosages Compensation

# Higher Level Terms >$00
w Mitochondrial structure and

organelles
 Neurotransmission

# Nucleosome Remodeling
W Secretory FURCHions

wiinknown GO Categonies

PCT/EP2011/069986

Genome-wide screen

k@
Response (ranked)




WO 2012/062925 PCT/EP2011/069986
9/25
Fig. 9

elav-Gald>w1118

elav-Gald>stjIR1

>

Anterior

Medial

C Muclei stjGAL4>UAS-Lamin:GFP Projections stjGAL4>UAS-CDB:GFP




WO 2012/062925 PCT/EP2011/069986

10/25
Fig. 10

A 44°C 46°C 50°C 53°C

100 100 100 100
8 agq mMean 2.41 &0 mean 1,94 80 mean 1,34 &0 mean 1,02
Control § sn4 1H-027) &0 [+l 0.03) ol (+-0.12) &0 {4/ 0.02)
& a0 40 40 4n
= 20 20 20 20
oL . P 1L D— . gl — a — .
12345678 8>10 1234567838>»10 12345678 9>10 12345678 5>10
@ 1007 Mearn 7,38 100 mean 5.44 180 mean §.81 100 maan 8,43
., £ B0 (+-0.59) 0 [41- 0.48) 80 {+1- 0.63) sod 1+ 0.45)
St]? & god Pe0.001 &0 P<0.001 50 P<0.001 g0 PeD.001
g 40 40+
ES 20 20
/] o o 2 L . : . [/l o i .
12345678 9>10 1234567485>10 12345678 8>10
mgan 2.18 100 rmean 148 100 mean 1,35
sti [+~ 0.08) B0, (0.1} &0 [+ 0.16}
Sij rescue P>0.05 80 P>0.05 &0 P>0.05
41 40
20 20 ‘
o ok - i : [ = - oAl
12345678 %8>0 12345678 9>10 12345678 9>0 12345678 8>10
B 3 Canton §
B painless
£ sy
100%~
%
e 75% -
g.
w  50%—
O
= 25
e

0% —

0 i 2 3 4

Kernan score



WO 2012/062925 PCT/EP2011/069986

11/25
Fig. 11

>
w0
O
O

a.z &gm;

— 283" Von Frey 900 Open field . Time in center
1)
£ 1.2 - 3 s0o- & 50
104 - & 700- -~
= ; = 500 A
Y & 500 t
O 0.6 — 400- oo
S oall 5 - =
'_Q_ 200 Py
0.2 - 1004l E
0.0 L gl -
N A *
A B § ’65
SRR 0% v
Days after CFA
E F G H T
- 4
Tail suspension Rotarod Tail flick 257 %
200+ =

:

Fall speed
a.;m;aamquﬂmm

3
Latengy (sec)&

Time immobile (sec)
)
<

(=
1

B,
~J
SN

K
3
«
A\

7
ST 6 e
; £ v £
S g g4 == od;
£ g 3
s 2
] éf.j y
2]
=7 7]
f ! ’ !j)‘ﬁﬁk ,MR

peah SUE



WO 2012/062925 PCT/EP2011/069986

12/25
Fig. 12

A Left Peak height Right

* a2 E3

BOLD change [%]
BOLD change [%]

Left |Activated volume | Right

300 200-

200 200+

Voxel
Voxel

100




WO 2012/062925 PCT/EP2011/069986

13/25
Fig. 13

283+ 020

left brain

left brain right brain

right brain
right brain

WY @ e

o4
i
H
b3

]

AC LL
A LY

left brain
left brain

S
B

1.47 mim

105 i



WO 2012/062925 PCT/EP2011/069986

14/25
Fig. 14
Total Brain activity (Heat stimulation)
A Peak height B Activation volume

ﬂ&”’k

ABPC B0° 45°0 s0°C

Temperature Temperature

Total Brain activity (tactile stimulation)

C Peak height D Activation volume

. ) wR
0.45+ B 1200 =

1000=

Voxel
g




WO 2012/062925 PCT/EP2011/069986

15/25

CC("' 6) m Cell Structure and Organelles related

Mitochondrial Structure and Organelies

m A TP synthesis

Calcium Signaling
i Celiular Processes
= DNA/Chromatin Remodeling

MF(23)
B BP(36) _ cc(14)

Metabolism

i Cell Cycle

i Mervous System Developemnt

m Meurotransmission

Secretory Functions
i Bignaling Pathway
Transport

@ [mmune response
MF(33)

Gametegenesis and Immune
gonadal development &

development; & immuno-suppression;
- Heart diseases; 9 .~ 53

Cytomegalovirus-_DNA repair; 8 _
infection: 10 ‘

Cell Cycle; 18 M

Cell adhesion; 67"

C Cell migration; 3
Cell differentiation
and proliferation; 8

Hematopoiesis; 3
Hypoxic; 1

inflammatory; 10

e Metabolism; 27
Mitochondria; 2
Muscle contraction: 2

Lancer 147 Mervoussystem; 11

_Neurotransmitters; 4
Mucleic acid

metabolism; 2

. Organ development;

' B

Ca signaling; 7

Brain's reward
pathways; 4

RMA processing; 5

Aging: 28

Adipocyte
differentiation; 7

Biotic and Alzheimer

abiotic stress; 3.//A;)pms‘i$ ¥ disease (AD); 5



PCT/EP2011/069986

WO 2012/062925

16/25

16

Fig.




WO 2012/062925 PCT/EP2011/069986
17/25
Fig. 17
A PIK3CG 7022.3
106.508 106.548
|
106.4 z 108.6
R . : '
o F 2 b 8
g8 2 !
e £ L i
& #
Naormal 0.045 (Wind Up}
Chronic iR (e s
rs757902 C rs757902 Hargreaves
0.50- * *% 6 -
0.2- ~ s T
S -
0.25+ D i1 &
o @ 4 =
Q. >
S 0.00 » 00 2 -
o N -0.1- 2
. o 2 -
i
-0.25- T .0.24 ;
-0.3+ 0 T
-0.50 -I- wT
AlA GiA + AjA GlA +
GIG et
=87 N=105 H=688 MN=02
F Capsaicin BM chimeras H Kinase-dead
Hot plate Behavior 5
A 25 T
el I = B
o .
$ 12 * g 20 2
--u..,a @ = 3.
10 - L el o
o= 15
O g. g &
c g o 2
2 ¢ 2 104 @
o <] —d
- 4 -l 14
5.
3
] 7. - 0 - 0t
54°C 56° C R 7:4’07:*'0 WT KD
ST @



WO 2012/062925

Fig. 18

50
40
30
20

t{°C)

current,

WT

slope high
r=0.99

et
o
ind

Logy, current;,,; [hor., o]

18/25

current, .,

KO

slope high
r=0.99

PCT/EP2011/069986

1 slope fow slope low
r=0.99 >0.99
tthre{ahrzld tthreshokd
42.22°C 44, 77°C
3.0 34 32 33 34 3530 31 32 33 34 35
Temperature [1/T + 1000] ( K'")
C capsaicin [puM] wT
{ECso: 0.74 uM)
001 01 05 10 50 Lo wax 11
B ] ] B B - ] ﬁﬁ *%k B i
0.0 J: y@ y: - 0.8- {ECy: 0,15 pid) % 9
! ) i
oy ()2 E :
w067
é 0 = |
-0.4 4 4
E 1 :E 0.4 -
bt 0.6 @
E — g O-Z—i
-0.8 —
9 KG 0.0 i0
h -1. _ P THHET R L R
- 0 wWT 0.001  0.01 0.1 1 10
O 2. — Log,, capsaicin [pM]



WO 2012/062925 PCT/EP2011/069986

19/25
Fig. 19

387 pain genes (of 580) map to
901 unique Mouse Orthologs
[Entrez ids]

: 399 pain genes (of 580) map
10136 unique mouse . ' , to 775 unigue Human
ortholg [Entrez ids] ‘ . Orthologs [Entrer ids]

iy
o - I

29650 unigue human

5538 unique CGID’s have , , artholog [Entrez ids]
ortholog information ~

6489 unigue CGID's have
Human Orthologs Information

8945 Tranformant
iD have Mouse.
Critholog
Information

Ko

8977 Transiormant 1D have
Hupnan Ortholog Information

16052 Unique
Tranformant IDs

48 KEGG

are
! significant
39?,'1“1" Mappedto @ 90%
s 209 HUMAN probability
* unigae KEGG
Biﬁgizng HUMAN pathways
Ortholags
Partners Found. Mapped to 398 gene ‘
have 1892 Broad ‘setsare :
HUMAN C2 Gene Sets Si%n;f;c;?nt :
Orthelo o M
s 9 probability 5

SOOPAINhIte 4 377 Mappedio 146 .
e = - sap .;‘;!”.,...““.M
417 gene | Combined
. sets are H significant
397 significant p KEGG
PAIN @99% : thways
Mapped to ke : pathway
hits 1892 Broad probability from
+ C2Gene Sets draosophila,
5_13_:1 wl ' human and
inding moause to
Partners Mapped to 202 B7 KEGG
MOUSEKEGG are , generate
M'gggz pathways significant Pain
@ 90% “Systems
Ortholog | probability | '




PCT/EP2011/069986

WO 2012/062925

20/25

. 20

Fig




WO 2012/062925 PCT/EP2011/069986

21/25
Fig. 21

A B C D

. . Open Field Open Field
killed r: hin r . X
Skilled reaching Cage crosses (distance) (defecation)
55- @ 450
504 — 34001 T 1
451 < 3501
404 <
35 & 300-
£ 30- @ 2501
£ 25- @ 200+
20- © 1504
159 O 100-
10 o
54 g’ 504
04— o 0= ol
Control Control KO Control KO
Rotorod Water maze T-maze Passive
' avoidance
175- 120-
s, _I_ —l_ 5'
2150 — 100- T
& 125_ s~ .E 4'
2 2 807 g
ol 100' ,“9’ o 3-
£ o 60 £
3 75 E g 2]
£ 50- = 407 Q
2 257 201 "
c T ‘ G T C T 1] T
Control KO Control KO Control KO Control KO
l Von Frey J Von Frey K Acetone
5" 7 - o 60"
@ T
- — 6 7 | o
5 " 8 5 - 2
RS 3 - 3,5 @ 40
8 ) 4 S
o o o ~0
o 24 c 3 s
. 2 - — 20
1 - 5 2 8
1 (&)
S 0 0wt




WO 2012/062925 PCT/EP2011/069986

22/25
Fig. 22
A Inflammatory pain
ek
40-
o 30-
2
> 20-
o
2
S 104
0
50C 52°C 54°C  56°C
Temperature
B Cc
Inflammatory pain
175+
o 3.5- £ 150 =
":g 3.0 -d-} 125+
o« % 100+
g ; 75
— ® 50
N S s
= R
z "
[ O
3 S

50 52 54 56
Temperature (°C)



WO 2012/062925 PCT/EP2011/069986

23/25
Fig. 23 A

CCIl model of chronic neuropathic pain

(9]

Paw withdrawal threshold

Pregabalin —Clomiast Cllomiiast Zardaveme . Rofumiast
60 mgkg 3 mglkg 30 mofkg 20 mg/kg 1.8 mglkg
Compound

Pregabalin Bosutinib Bosutinib Adefovir Adefovir
60 molkg 60 mgfkg 200 mo/kg 2 mgikg 20 mgikg

Compound



WO 2012/062925 PCT/EP2011/069986

Fig

Faw withdrawea | threshaold (g)

24/25
. 23 C

CCl model of chronic neuropathic pain

Pregabalin Dasatinib Dasatinib Tenofovir Tencfovir
60 mofkg 10 mag kg 30 mglkg 50 mglkg 500 mg/kyg

Compound

Fig. 24 A

o

frawa theenod )

CFA model of chronic inflammatory pain

e
5@

B & oo O M

L Ly
S B bmy
Q}n e * %

m@ - %j ) . m N . W , %« Q’:(? Py ﬁg}f ; %,%v e %
Indomathacn Dasatnib Dasatnib Tenofovir Tenolovir
4

10 sl 0 b B0 iy 50 mlen S0 mmikn




PCT/EP2011/069986

WO 2012/062925

25/25

Fig. 24 B

CFA model of chronic inflammatory pain

B g

TR EEEEEE
LA .

{6 polssul Bappm e g

Cilomilast Fardavering Roflumiast
a0 renkn 20 el 1.8 ol

Ciormilast
3 mylkg

ndomethacn
10 ok

Fig. 24 C

CFA model of chronic inflammatory pain

5% NG B e % ND

(B} poysaiy pauipuim med

Adalovir

Indumwthacn
0 mrelky

Seialowr
20 molkn

Bosutinb
200 mglkg

Bosutin
B0 gl

Compound



