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FIG. 2J

0.4-
.
o 0.3-
£
E 0.2-
o
0.1 - RG ASSS
™ RG ASSS + Fsk
0.0 . : . . . "
41 10 -9 -8 7 -6 -5
Log[AR-M100390], M
ASSS mutant (-) Fsk | ASSS mutant (+) Fsk
ECS0 2.798e-008 2819008




WO 2019/075556

DRC hMOR1/ARM: Rap1GAP mut-Riucll +Gai2/rGFP-CAAX

0.5+

0.44

0.3

0.2+

BRET 2 ratio

0.7+

Gai2

7142

0.0

RG DA mut
RG DA mut + Fsk

-11

g —————————g

-10 -8 -8

- € -5

LoglAR-M100330], M

DA mudant -} Fsk

DA mutant (+) Fsk

ECA0 7 089e-008

1.826e-008

PCT/CA2018/051294

FIG. 2K

DRC hMOR1/ARM: Rap1GAP mut-Riucll +Gai2irGFP-CAAX

0.5

o
E-3
i

bt
[
i

e

o

BRET 2 ratio
[ ]
2

1 -+~ RG AD mut
-# RG AD mut + Fsk
0 t T : Y 1
-11 -10 -9 -8 -7 -6 -5
Log[AR-M100390], M
AD mutant {-) Fsk | AD mutant (+) Fsk
EC50 20223008 3.082e-008

FIG. 2L

DRC hMOR1/ARM: Rap1GAP mut-Rlucll +Gai2/rGFP-CAAX

BRET 2 ratio

0.6
L ]
0.5
0.4
0.3
0.2+ -
-~ RG AA mut

0-11 = RG AA mut + Fsk
0.0 T T T T T 1

=11 =10 «§ -8 T -8 -5

Log[AR-M100390], M
AA mutant () Fsk | AA mutant (+) Fsk
EC50 1.841e-008 1.737e-008

FIG. 2M



WO 2019/075556

8/42

PCT/CA2018/051294

DRC hMOR1/ARM: Rap1GAP mut-Rlucll +Gai2/IrGFP-CAAX

0.3

BRET 2 ratio

0.0

0.2+

0.1+

Gai2
o~ RG DD mut
- RG DD mut + Fsk
41 40 9 8 7 6 5
Log[AR-M100390], M
pb mutert (-yFsk | DD mutanf (+) Fsk
ECE0 20305008 T TA50008 FIG. 2N

DRC hDOR/SNC80: Rap1GAP-Rlucll vs GaoBIrGFP-CAAX

1.0+

0.8+

g
Lv2]
i

BRET Signal
=
'

o
[ V]
]

GaoB

-0~ RG wt
- RG wt+ 10uM Fsk

0.0

-12

11 10 -9 -8 7 -6

Log[SNC80], M

FIG. 20

DRC hDOR/SNC80: Rap1GAP-Rlucll vs GaoB/IrGFP-CAAX

1.0+

BRET Signal
© o o
e

o
e

e
=)

-~ RG SSS-TTT
-~ RG SSS-TTT +10uM Fsk

-12

11 10 -9 8 -7 -6

Log[SNC80], M

FIG. 2P



WO 2019/075556

9/42

PCT/CA2018/051294

DRC hDOR/SNC80: Rap1GAP-Rlucll vs GaoB/rfGFP-CAAX

0.8

g
o
i

BRET Signal
£
N

=
(&
1

GaoB

-o- RG SS8S-AAA
- RG $8SS-AAA +10uM Fsk

12 11 10

9
Log[SNC80], M

FIG. 2Q
DRC D4R, RAPGAP (SSS-AAA)-Rlucll vs Ga/rGFP-CAAX

-7

-6

0.5+
°41  D4R/Ga 22 =
-
& 0.3 i
&
@ 0.2- -+
v
0.1+
0.0 T T T T T 1
Ns 11 -10 -8 -8 -7 -6
Log [Dopamine], M
GoA | GoB Gi1 Gi2 Gi3
LogEC50 9.300 | 9.651 | 8,365 | -8.647 | -8.505

FIG. 2R



WO 2019/075556 PCT/CA2018/051294

10/42

DRC D4R, RAPGAP (SSS-AAA)-Rlucll vs Gaz/rGFP-CAAX

0.4- o~ Dopamine
B A412,997
0.3 -+ WAY-100635
E -
e %27 - L-741,742
) -
L
°11 D4AR/Gaz
0.0 T ————
Ns 11 .10 9 -8 -7 6 -5 -4
Log [Agonist], M
A412,997 | Dopamine | L-741,742 | WAY-100635
LogEC50 1042 -9.945 -8.583 -9.079
FIG. 2S

DRC D1R, RAPGAP (SSS-AAA)-Rlucll vs Gaz/rGFP-CAAX

1.0+
0.84 D1R/Gaz [>- Dopamine
E %81 e 741,742
g.g 0.44 -+ WAY-100635
B A412,997
0.2-
0.0 ) ) T ¥ | 4 L] L] L]
Ns 11 -10 9 8 -7 6 5 4
Log [Agonist], M
A412.997 | Dopamine | L-741,742 | WAY-100635 |
LogEC50 -5.883 -6.661 -9.022

FIG. 2T



WO 2019/075556 PCT/CA2018/051294

11/42

DRC D2R, RAPGAP (SSS-AAA)-Rlucll vs Gaz/rGFP-CAAX

4.0-
0.8- DZR/ Gaz E Dopamine

fl‘ 0.6-

1R ]

m _

@ 0.4+ B A412,997
0.2 - L-741742
' - WAY-100635
0.0

Ns -1'1 -{u -'9 -é !'7 £ 5 4
Log [Agonist], M

A412.897 | Dopamine | L-741,742 | WAY-100635 |
[ogEC50 | -6.626 | -8577 5387 7487

FIG. 2U

DRC D3R, RAPGAP (SSS-AAA)-Rlucil vs Gaz/rGFP-CAAX

1.0+
0.8- |8 A412,997

£ 056

W

K 4. - L-741,742

-+ WAY-100635

024
0.0

41 10 9 -8 7 6 -5
Log [Agonist], M

A412,997 | Dopamine | L-741,742 | WAY-100635
LogEC50 | -6.551 -8.300 -5.006 6.476

FIG. 2V




WO 2019/075556

12/42

PCT/CA2018/051294

DRC D5R, RAPGAP (SSS-AAA)-Rlucll vs Gaz/rGFP-CAAX

0.6-

. """"" -
os] DSR/Gaz [ Dopamine
0.4+

o
W 0.3- -+~ WAY-100635
& - L-741,742
0.24 8 A412,997
0.14
D*u i ¥ 1 [ ] ] ] T ]
Ns 11 10 9 8 7 6 -5 4
Log [Agonist], M
A412,997 | Dopamine | L-741,742 | WAY-100635
LogEC50 7.326 7.290 ~.2.166 | -10.90
FIG. 2W

Z' factor: D4R, Rap1GAP (SSS-AAA)/Gi2 sensor
0.6-

BRET2

0.2+

0.0

Z'factor= 0.812

Vehicle (N-Stim)

10 20 30
sample

FIG. 2X



WO 2019/075556 PCT/CA2018/051294

13/42

Z' factor: D4R, Rap1GAP (SSS-AAA)/GoA sensor

Dopamine, 100nM

BRET2
]
aN

0.1 Py taverays—talvom—spetioltym iy oryv;e
Vehicle (N-Stim)
U.Q | T T T ] i
0 10 20 30 40 50
sample
FIG. 2Y

Z' factor: D4R, Rap1GAP (SSS-AAA)/Gz sensor
0.5

Dopamine, 100nM

BRET2

sample

FIG. 2Z



WO 2019/075556 PCT/CA2018/051294

14)42

RGS17

Gi-binding Dom (64-210)

LinkerB-Rlucll

Gi-binding Dom 70«-217)

LinkerB’-Rlucll

RGS20 varl

i J

Gi-binding Dem'(242-388)

LinkerB’-Rlucll

LinkerB’'=GSAGTGGRAIDIKLASAT

FIG. 3A
DRC: Dopamine/D4R, RGS17-based sensor
0.8- - "
0.6+
o = GoB
-+ Gi2
x 04 - Gif
0.2 g A - g'z?'
— = = o -e- mock
0-0 T 13 ] ] 4 i i

Log [Dopamine] (M)
FIG. 3B



WO 2019/075556 PCT/CA2018/051294

15/42

DRC: Dopamine/D4R, RGS19-based sensor
0.8-

0.6 - f - GoA
Em_" Gi2
e 0.4 4 GoB
o0 —
- Gi1
0.2+ - Gi3
- Gz
0.0 — - mock
42 41 40 9 8 .7 .6
Log [Dopamine] (M)
FIG. 3C
DRC: Dopamine/D4R, RGS20-based sensor
0.8+
0.6 —
-a~ GOA
E e
g:-* 0.4- = GoB
m - Gi2
0.2- - Gi1
- Gz
Daﬂ 1] | ] 1 1 1 ]
42 41 10 -9 -8 7 6 [~ mock

Log [Dopamine] (M)
FIG. 3D



WO 2019/075556 PCT/CA2018/051294

16/42

PDZRhoGEF (=ARHGEF11

| ]

GlZ/lB-binding’ Dom (281-483)

—LinkerD-Rlucll

Rlucll-tagged cytosolic G12/13 interacting domain of PDZ Rho GEF

LinkerD= GIRLREALKLPAT
FIG. 4A

DRC TPaR/I-BOP, PDZRG-Rlucll vs G12/rGFP-CAAX

Ga12, 100 ng
Gal12, 20 ng

Gal12,5ng

T R

mock

42 41 40 -9 8 7 -6
Log [I-BOP] (M)

mock | Ggl2,5ng | Ggl12,20 ng | Ggt2, 100 ng
LogECS50 -11.37 | -10.21 -10.44 -10.41

FIG. 4B




WO 2019/075556 PCT/CA2018/051294

17142
DRC TPaR/I-BOP, PDZRG-RIlucll vs G13/rGFP-CAAX
0.3-
* @ . _
N 0.2- . e e - Ga13, 100 ng
-
L =—=fa—— |* Gua13,20ng
e . A
0.1+ 7 A a2 |+ Gal3,5ng
] i
D'O ] i n 1 1] ) |
42 11 10 0 8 7 6
Log [I-BOP] (M)
mock | Gal3, 5ng | Gal3, 20 ng | Gal3, 100 ng
LogEC50 | -10.13 [ -9.875 -10.04 -10.46

FIG. 4C

DRC TPaR, PDZRG-RIucll vs G12/rGFP-CAAX

o 120 -

a U46619
n? 100 - I-BOP
:6 804 CTAZ2
X 60-

8

@ 40 4 U5s1605
g 20 - | S ¢ I-SAP
RN e = e e, i et $Q 29,558
] e —

o 20 -11

Log [Agonist], M

w
]

046619 CTAZ | U51605 | I-SAP | SQ 29,558
LogEC50 -8.835 | -9.720 | -9.027 | -7.920 | -9.582 | -6.396

FIG. 4D




WO 2019/075556

PCT/CA2018/051294

18/42

DRC TPaR, PDZRG-RIlucll vs G13/rGFP-CAAX

120
1004

Response as % of I-BOP

80+
60 -
40 -
20+

-12

=11 ) .
Log [Agonist], M

o = U46619
1 & CTA2
— |-BOP
> U51605
-SAP

't

SQ 29,558

40 -9

U46619

-BOP | CTA2 | U51605 | I-SAP | SQ 29,558

LogeECS0 -8.796

-10.65 | -9.765 | -8.583 | -8.727 | ~ -7.959

BRET2

FIG. 4E

Z'Factor:TPaR, pDZRG-RIucll/iG12 sensor

U46619, 100nM

0.1 Vehicle (N stlm)
0.0 , . i : _
0 10 20 30 40 50
sample

FIG. 4F



WO 2019/075556 PCT/CA2018/051294

19/42

Z'Factor:TPaR, PDZRG-RIucll/iG13 sensor

U46619, 100nM

e R e W R e R e 1‘ ------ - bl Py ey

0.4

BRET2

00 Vehicle (N-stim)
0 10 20 30 40 50
sample
FIG. 4G

P115RhoGEF (=ARHGEF1)

| ]

G12/13-binding Dom (1-244)

LinkerC-Rlucll

Rlucll-tagged cytosaolic G12/13 interacting domain of P115 Rho GEF

LinkerC= RLKLPAT
FIG. 5A



WO 2019/075556 PCT/CA2018/051294

20/142

DRC TPaR, P115RG-Rlucll vs G12/IrGFP-CAAX

120 =
S -+ |-BOP
@ 100- i < U46619
- 80- 8 CTA2
o ;
32 60-
s
2 01 > U51605
% 20 - | ‘/E |
2 i o —~ |-SAP
2 0 gy — — SQ 29, 558
o .20 412 «11 10 -8 -8 «f «6

Log [Agonist], M

U46619 | I-BOP | CTA2 | U51605 | I-SAP | SQ 29, 558

LogECS50 -8.470 | -9.341 | -8.499 | -7.804 | -8.620 | -7.373

FIG. 5B
DRC TPaR, P115RG-Rlucll vs G13/rGFP-CAAX
o 120- - |-BOP
O 400. F |-~ U46619
@ I 8 CTA2
s 80+ : ‘
2 60- <[> U51605
o 40
% 20 - 7. 4—5— I-SAP
§ 0B — SQ 29,558
& L, A1 <10

Log [Agonist], M

U46619 | I-BOP | CTAZ | U51605 | I-SAP SQ 29,558
LogECS50 -9.356 -9.986 | -9.232 | -8.119 -8.444 | 17.94

FIG. 5C




WO 2019/075556 PCT/CA2018/051294

21/42

Z'Factor:TPaR, p115RG-Rlucll/G12 sensor

U46619, 100nM

Vehmle (N--stlm)

0.0 r Y Y Y ¥
0 10 20 30 40 50
sample
FIG. 5D

Z'Factor:TPaR, p115RG-Rlucll/G13 sensor

04
R U46619, 100nV
0.3 4o aprms gt rr--aar-s,
o~ ......-..-...2_-.&J---i-:,‘:-&--..‘.a.-
-
Ww 0.2 ,
oc Z'factor=0.743
0.1 o rpesacnisas, Sttt et Aebeledetedadr
Veh ole (N-stim)
0.0
0 10 20 30 40 50
sample

FIG. 5E



WO 2019/075556 PCT/CA2018/051294

22142
P63RhoGEF

|
Gg-binding Dom (295-502)

—LinkerE-Rlucll

Rlucli-tagged cytosolic fragment of p63 (lacking the membrane
tethering portion of the protein) containing only the Gg binding domain

LinkerE=ASGSAGTGGRAIDIKLPAT
FIG. 6A

DRC TPaR/U46619, p63RG-RIlucll/Gq vs PM
1.0 -

03{ Gagq + Gagq, 40 ng
E 0.6 4
g 0.4. -+ Gaq, 5 ng
0.2- g mock
0.0 T Y T 1

Ns 11 -1' 0 -’Q -8 -7 -6
Log [U46619], M
FIG. 6B



WO 2019/075556 PCT/CA2018/051294

23/42

DRC:TPaR/U46619, p63RG-Rlucli/iG11 vs PM

0.8+

Gall,5ng

0s{ Gall Y "’E Ga11, 10 ng
o~y
@ 0.4 <—E— Gal1, 40 ng
m

0.2+ <—Es mock

0.0 8§ ' V T Y d

Ns 12 41 40 -¢ -8 -7 -6 FIG. 6C

Log [U46619], M

DRC:TPaR/U46619, p63RG-RIucll/iG14 vs PM

0.8

0.6+ Gald -+~ Ga14, 40 ng
B oa = Gal4,10ng
oo -+ Gai4, 5ng
m —

0.2 4—E¢-— mock

0.0 —_— FIG. 6D

Ns 12 14 10 -8 -8 -7 -8B
Log [U46619], M

DRC:TPaR/U46619, p63RG-RIucll/G15 vs PM

0.6-

0.5- - Gails, 10 ng

) . - Ga15, 40 ng

0.4- y y -~ Galb, 5 ng
o~ :
‘iﬁ—.i 0.3
¢
@ 42

“7 <—Er— mock
0.14
0.0 T Y 1

Ns 42 A1 10 9 8 7 -6
Log [U46619], M FIG. 6E



WO 2019/075556

PCT/CA2018/051294

24/42

DRC: TPaR/U46619, p63RG-Rlucll/Gq vs EE

0.25-

0.204 - Gog, 40ng
59'15‘ -* Gaq, 5ng
[ 4
&0.104 o mock

0.05-

0.00 ————————————,

Ns 11 -10 -9 -8 -7 6 FIG. 6F

Log [U46619], M

DRC:TPaR/U46619, p63RG-RIucli/G11 vs EE

0.09-
0.08-
0.07 -

Gall 4

Ga11, 5 ng

B
i ‘_E-— Gat1,10 ng
-9~ mock
R B

Gal1, 40 ng

Ns 12 11 10 9 8 -7 -6 FIG. 6G

Log [U46619], M

DRC:TPaR/U46619, p63RG-RIucll/iG14 vs EE

0.10+

0.09-

0.08-

BRET2

0.07 -

Gal4d . . [+ cat4,40ng
g ¢ - Gai4, 10 ng
o ' - Gald, b ng
4/

dﬁE- mock

Ns 42 11 10 -9 -8 -7 -6

Log [U46619], M FIG. 6H



WO 2019/075556

PCT/CA2018/051294

25142

DRC:TPaR/U46619, p63RG-RIucll/G15 vs EE

0.20-
Gals ‘
015 <+ Ga155ng
™
I 0.10
ez ]
0 — | Ga15,10ng
005 F—F—% j~- mock
|~ Ga15,40 ng
0.00 —————
Ns -12 11 10 -0 -8 -7 -6
Log [U46619], M
FIG. 6l
DRC TPaR, p63-Rlucll vs Gaq/rGFP-CAAX
a 120+ = |-BOP
100d GCaa 0202090 Bt , - U46619
s Gaq 8 CTA2
- 80 -
Ej 60-
[
o 401 4> U51605
c -
S 20 =~ I|-SAP
@ 0 el Yty "'Iw- SQ 29.558
€ . 12 11 10 9 8 7 6
Log [Agonist], M
) U46619 | I-BOP | I-SAP | CTA2 | U51605 | SQ 29.558
LogEC50 -8.955 | -0.324 | -8.404 | -9.192 | -7.787 | -94.50

FIG. 6J



WO 2019/075556

26/42

PCT/CA2018/051294

DRC TPaR, p63-Rlucll vs Ga14/rGFP-CAAX

120+

o - |-BOP
- -8 CTA2
S 80+ L
X 60-
L4
o 40-
o 41| U51605
S 20-
o -+ |-SAP
© 0 : = —— SQ 29,558
€ 42 11 10 9 8 7 6
) Log [Agonist], M
U46619 | I-BOP | CTA2 | U51605 | I-SAP | SQ 29,558 |
LogEC50 8.457 | -9.362 | -8.563 | -7.798 | -8.579
FIG. 6K
DRC TPaR, p63-Rlucll vs Ga11/rGFP-CAAX
o 1207 —* 1-BOP
Q 1004 Gall —e- U466190
- 2 CTAZ2
« 80 :
o
X 60-
w
o 40 &= U51605
W 7 1002
S 20+ ,
a -¥- LSAP
@ 09 | _* SQ29,558
o 20- * :
Log [Agonist], M
U46619 | I-BOP | ISAP | CTAZ | U51605 | SQ 29,558 |
LogEC50 9.001 | 9.506 | 8.220 | -8.894 | -7.613

FIG. 6L



WO 2019/075556 PCT/CA2018/051294

27142
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DRC TPaR, p63-Rlucll vs Ga14/rGFP-FYVE
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DRC TPaR, p63-Rlucll vs Ga15/rGFP-FYVE
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>RaplGAP (1-442) (SEQ ID NO: 8)

MIEKMQGSRMDEQRCSFPPPLKTEEDY IPYPSVHEVLGREGPFPLILLPQFGGYWIEGTNHEITSIPETEPLQSPTTKVK
LECNPTARIYRKHFLGKEHFNYYSLDAALGHLVEFSLKYDVIGDQEHLRLLLRTKCRTYHDVIPISCLTEFPNVVQMAKLV
CEDVNVDRFYPVLYPKASRLIVTFDEHVISNNFKFGVIYQKLGQTSEEELFSTNEESPAFVEFLEFLGQKVKLODFKGFEFR
GGLDVTHGQTGTESVYCNFRNKE IMFHVSTKLPYTEGDAQQLOQRKRHIGAATIVAVVFQDENTPEVPDMIASNFLHAYVVV
QAEGGGPDGPLYKVSVTARDDVPFFGPPLPDPAVEFRKGPEFQEFLLTKLINAEYACYKAEKFAKLEERTRAALLETLYEE
LHIHSQSMMGLGGDEDKMENGSGGGGFFESFKRVIRSRSQSM

>RaplGAP ASSS (1-436) (SEQ ID NO: 9)

MIEKMQGSRMDEQRCSFPPPLKTEEDYIPYPSVHEVLGREGPFPLILLPQFGGYWIEGTNHEITSIPETEPLQSPTTKVK
LECNPTARIYRKHFLGKEHFNYYSLDAALGHLVEFSLKYDVIGDQEHLRLLLRTKCRTYHDVIPISCLTEFPNVVQMAKLYV
CEDVNVDRFYPVLYPKASRLIVTFDEHVISNNFKFGVIYQKLGQTSEEELFSTNEESPAFVEFLEFLGQKVKLODFKGEFR
GGLDVTHGQTGTESVYCNFRNKE IMFHVSTKLPYTEGDAQOLOQRKRHIGAAIVAVVFQDENTPEVPDMIASNFLHAYVVV
QAEGGGPDGPLYKVSVTARDDVPFFGPPLPDPAVEFRKGPEFQEFLLTKLINAEYACYKAEKFAKLEERTRAALLETLYEE
LHIHSQSMMGLGGDEDKMENGSGGGGFFESFKRVIR

>RaplGAP (1-420) (SEQ ID NO: 10)
MIEKMQGSRMDEQRCSFPPPLKTEEDYIPYPSVHEVLGREGPFPLILLPQFGGYWIEGTNHEITSIPETEPLQSPTTKVK
LECNPTARIYRKHFLGKEHFNYYSLDAALGHLVEFSLKYDVIGDQEHLRLLLRTKCRTYHDVIPISCLTEFPNVVQMAKLV
CEDVNVDRFYPVLYPKASRLIVTFDEHVISNNFKFGVIYQKLGQTSEEELFSTNEESPAFVEFLEFLGQKVKLODFKGFEFR
GGLDVTHGQTGTESVYCNFRNKE IMFHVSTKLPYTEGDAQQLOQRKRHIGAATIVAVVFQDENTPEVPDMIASNFLHAYVVV
QAEGGGPDGPLYKVSVTARDDVPFFGPPLPDPAVEFRKGPEFQEFLLTKLINAEYACYKAEKFAKLEERTRAALLETLYEE
LHIHSQSMMGLGGDEDKMEN

>RaplGAP SSS-ARA (1-442; S437A/S439A/S441A) (SEQ ID NO: 11)
MIEKMQGSRMDEQRCSFPPPLKTEEDY IPYPSVHEVLGREGPFPLILLPQFGGYWIEGTNHEITSIPETEPLQSPTTKVK
LECNPTARIYRKHFLGKEHFNYYSLDAALGHLVFSLKYDVIGDQEHLRLLLRTKCRTYHDVIPISCLTEFPNVVQMAKLYV
CEDVNVDRFYPVLYPKASRLIVTFDEHVISNNFKFGVIYQKLGQTSEEELFSTNEESPAFVEFLEFLGQKVKLODFKGER
GGLDVTHGQTGTESVYCNFRNKE IMFHVSTKLPYTEGDAQOLOQRKRHIGAATIVAVVEFQDENTPEVPDMIASNFLHAYVVV
QAEGGGPDGPLYKVSVTARDDVPFFGPPLPDPAVFRKGPEFQEFLLTKLINAEYACYKAEKFAKLEERTRAALLETLYEE
LHIHSQSMMGLGGDEDKMENGSGGGGFFESFKRVIRARAQAM

>RaplGAP SSS-TTT (1-442; S437T/S439T/S441T) (SEQ ID NO: 12)
MIEKMQGSRMDEQRCSFPPPLKTEEDY IPYPSVHEVLGREGPFPLILLPQFGGYWIEGTNHEITSIPETEPLQSPTTKVK
LECNPTARIYRKHFLGKEHFNYYSLDAALGHLVEFSLKYDVIGDQEHLRLLLRTKCRTYHDVIPISCLTEFPNVVQMAKLYV
CEDVNVDRFYPVLYPKASRLIVTFDEHVISNNFKFGVIYQKLGQTSEEELFSTNEESPAFVEFLEFLGQKVKLODFKGFEFR
GGLDVTHGQTGTESVYCNFRNKE IMFHVSTKLPYTEGDAQOLORKRHIGAATIVAVVFQDENTPEVPDMIASNFLHAYVVV
QAEGGGPDGPLYKVSVTARDDVPFFGPPLPDPAVEFRKGPEFQEFLLTKLINAEYACYKAEKFAKLEERTRAALLETLYEE
LHIHSQSMMGLGGDEDKMENGSCGGGCFFESFKRVIRTRTQTM

>RaplGAP SS-AA (1-442; S437A/S441A) (SEQ ID NO: 13)

MIEKMQGSRMDEQRCSFPPPLKTEEDY IPYPSVHEVLGREGPFPLILLPQFGGYWIEGTNHEITSIPETEPLQSPTTKVK
LECNPTARIYRKHFLGKEHFNYYSLDAALGHLVEFSLKYDVIGDQEHLRLLLRTKCRTYHDVIPISCLTEFPNVVQMAKLV
CEDVNVDRFYPVLYPKASRLIVTFDEHVISNNFKFGVIYQKLGQTSEEELFSTNEESPAFVEFLEFLGQKVKLODFKGER
GGLDVTHGQTGTESVYCNFRNKE IMFHVSTKLPY TEGDAQQLQRKRHIGAAIVAVVFQDENTPEVPDMIASNFLHAYVVV
QAEGGGPDGPLYKVSVTARDDVPFFGPPLPDPAVFRKGPEFQEFLLTKLINAEYACYKAEKFAKLEERTRAALLETLYEE
LHIHSQSMMGLGGDEDKMENGSGGGGFFESFKRVIRARSQAM

>RaplGAP SS-DA (1-442; S437A/S441A) (SEQ ID NO: 14)

MIEKMQGSRMDEQRCSFPPPLKTEEDY IPYPSVHEVLGREGPFPLILLPQFGGYWIEGTNHEITSIPETEPLQSPTTKVK
LECNPTARIYRKHFLGKEHFNYYSLDAALGHLVEFSLKYDVIGDQEHLRLLLRTKCRTYHDVIPISCLTEFPNVVQMAKLYV
CEDVNVDRFYPVLYPKASRLIVTFDEHVISNNFKFGVIYQKLGQTSEEELFSTNEESPAFVEFLEFLGQKVKLODFKGFEFR
GGLDVTHGQTGTESVYCNFRNKE IMFHVSTKLPYTEGDAQOLORKRHIGAATIVAVVFQDENTPEVPDMIASNFLHAYVVV
QAEGGGPDGPLYKVSVTARDDVPFFGPPLPDPAVEFRKGPEFQEFLLTKLINAEYACYKAEKFAKLEERTRAALLETLYEE
LHIHSQSMMGLGGDEDKMENGSCGGGCFFESFKRVIRDRSQAM
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>RaplGAP SS-AD (1-442; S437A/S441D) (SEQ ID NO: 15)

MIEKMQGSRMDEQRCSFPPPLKTEEDY IPYPSVHEVLGREGPFPLILLPQFCCYWIEGTNHEITSIPETEPLQSPTTKVK
LECNPTARIYRKHFLGKEHFNYYSLDAALGHLVEFSLKYDVIGDQEHLRLLLRTKCRTYHDVIPISCLTEFPNVVQMAKLV
CEDVNVDRFYPVLYPKASRLIVTFDEHVISNNFKFGVIYQKLGQTSEEELFSTNEESPAFVEFLEFLGQKVKLODFKGFEFR
GGLDVTHGQTGTESVYCNFRNKE IMFHVSTKLPYTEGDAQQLORKRHIGAAIVAVVEFQDENTPEVPDMIASNFLHAYVVV
QAEGGGPDGPLYKVSVTARDDVPFFGPPLPDPAVEFRKGPEFQEFLLTKLINAEYACYKAEKFAKLEERTRAALLETLYEE
LHIHSQSMMGLGGDEDKMENGSGGGGFFESFKRVIRARSQDM

>RaplGAP SS-DD (1-442; S437A/S441A) (SEQ ID NO: 16)

MIEKMQGSRMDEQRCSFPPPLKTEEDY IPYPSVHEVLGREGPFPLILLPQFGGYWIEGTNHEITSIPETEPLQSPTTKVK
LECNPTARIYRKHFLGKEHFNYYSLDAALGHLVFSLKYDVIGDQEHLRLLLRTKCRTYHDVIPISCLTEFPNVVQMAKLV
CEDVNVDRFYPVLYPKASRLIVTFDEHVISNNFKFGVIYQKLGQTSEEELFSTNEESPAFVEFLEFLGQKVKLODFKGER
GGLDVTHGQTGTESVYCNFRNKE IMFHVSTKLPYTEGDAQQLQRKRHIGAATIVAVVFQDENTPEVPDMIASNFLHAYVVV
QAEGGGPDGPLYKVSVTARDDVPFFGPPLPDPAVFRKGPEFQEFLLTKLINAEYACYKAEKFAKLEERTRAALLETLYEE
LHIHSQSMMGLGGDEDKMENGSGGGGFFESFKRVIRDRSQDM

>P63 RGS (residues 295-502 of SEQ ID NO: 25)
MIMKYQLLLKDFLKYYNRAGMDTADLEQAVEVMCEFVPKRCNDMMTLGRLRGFEGKLTAQGKLLGQDTFWVTEPEAGGLLS
SRGRERRVFLFEQIIIFSEALGGGVRGGTQPGYVYKNSIKVSCLGLEGNLQGDPCRFALTSRGPEGGIQRYVLOAADPAT
SQAWIKHVAQILESQRDFLNALQSPIEYQRRESQTNSLGRPRGPGVGSP

>PDZRG (=ARHGEF11l) (residues 281-483 of SEQ ID NO: 21)
QGVDQSPKPLIIGPEEDYDPGYFNNESDIIFQDLEKLKSRPAHLGVFLRYIFSQADPSPLLFYLCAEVYQQASPKDSRSL
GKDIWNIFLEKNAPLRVKIPEMLQAEIDSRLRNSEDARGVLCEAQEAAMPEIQEQIHDYRTKRTLGLGSLYGENDLLDLD
GDPLRERQVAEKQLAALGDILSKYEEDRSAPMDFALNTYMSHA

>P115RG (=ARHGEF1l, isoform var2) (residues 1-244 of SEQ ID NO:23)
MEDFARGAASPGPSRPGLVPVSI IGAEDEDFENELETNSEEQNSQFQSLEQVKRRPAHLMALLQHVALQFEPGPLLCCLH
ADMLGSLGPKEAKKAFLDEYHSFLEKTAVLRVPVPPNVAFELDRTRADLISEDVQRREVQOEVVQSQQVAVGRQLEDEFRSK
RLMGMTPWEQELAQLEAWVGRDRASYEARERHVAERLLMHLEEMQHTISTDEEKSAAVVNAIGLYMRHLGVRTKSGDKKS
GRNF

>GRK2 RGS dom (residues 30-203 of SEQ ID NO: 27)
KILLPEPSIRSVMQKYLEDRGEVTFEKIFSQKLGYLLFRDEFCLNHLEEARPLVEFYEEIKKYEKLETEEERVARSREIFD
SYIMKELLACSHPFSKSATEHVQGHLGKKQVPPDLFQPYIEEICONLRGDVFQKFIESDKFTRFCQWKNVELNIHLTMND
FSVHRIIGRGGFG

>Gai2 A5(=1-350) (SEQ ID NO: 28)
MGCTVSAEDKAAAERSKMIDKNLREDGEKAAREVKLLLLGAGESGKSTIVKQMKI IHEDGYSEEECRQYRAVVYSNTIQS
IMATIVKAMGNLQIDFADPSRADDARQLFALSCTAEEQGVLPDDLSGVIRRLWADHGVQACFGRSREYQLNDSAAYYLNDL
ERIAQSDYIPTQQDVLRTRVKTTGIVETHFTFKDLHFKMFDVGGQRSERKKWIHCFEGVTAIIFCVALSAYDLVLAEDEE
MNRMHESMKLEFDSICNNKWEFTDTSIILFLNKKDLFEEKITHSPLTICFPEYTGANKYDEAASYIQSKFEDLNKRKDTKEI
YTHFTCATDTKNVQEFVFDAVTDVIIKNNLK

>Gai2 A2(=1-353) (SEQ ID NO: 29)
MGCTVSAEDKAAAERSKMIDKNLREDGEKAAREVKLLLLGAGESGKSTIVKQMKI IHEDGY SEEECRQYRAVVYSNTIQS
IMATIVKAMGNLQIDFADPSRADDARQLFALSCTAEEQGVLPDDLSGVIRRLWADHGVQACFGRSREYQLNDSAAYYLNDL
ERIAQSDYIPTQQODVLRTRVKTTGIVETHFTFKDLHFKMFDVGGQRSERKKWIHCFEGVTAIIFCVALSAYDLVLAEDEE
MNRMHESMKLEFDSICNNKWEFTDTSIILFLNKKDLFEEKITHSPLTICFPEYTGANKYDEAASYIQSKFEDLNKRKDTKEI
YTHFTCATDTKNVQFVFDAVTDVIIKNNLKDCG

>Gal2 L-7G(=L349G) (SEQ ID NO: 30)
MGCTVSAEDKAAAERSKMIDKNLREDGEKAAREVKLLLLGAGESGKSTIVKQOMKI IHEDGY SEEECRQYRAVVYSNTIQS
IMAIVKAMGNLQIDFADPSRADDARQLFALSCTAEEQGVLPDDLSGVIRRLWADHGVQACFGRSREYQLNDSAAYYLNDL
ERIAQSDYIPTQQDVLRTRVKTTGIVETHFTFKDLHFKMFDVGGQRSERKKWIHCFEGVTAIIFCVALSAYDLVLAEDEE
MNRMHESMKLFDSICNNKWFTDTSIILFLNKKDLFEEKITHSPLTICFPEYTGANKYDEAASYIQSKFEDLNKRKDTKEI
YTHFTCATDTKNVQFVFDAVTDVITKNNGKDCGLF

FIG. 9B
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>Gal2 L-2G(=L354G) (SEQ ID NO: 31)
MGCTVSAEDKAAAERSKMIDKNLREDGEKAAREVKLLLLGAGESGKSTIVKQMKI IHEDGYSEEECRQYRAVVYSNTIQS
IMATIVKAMGNLQIDFADPSRADDARQLFALSCTAEEQGVLPDDLSGVIRRLWADHGVQACFGRSREYQLNDSAAYYLNDL
ERIAQSDYIPTQQDVLRTRVKTTGIVETHFTFKDLHFKMFDVGGQRSERKKWIHCFEGVTAIIFCVALSAYDLVLAEDEE
MNRMHESMKLFDSICNNKWFTDTSIILFLNKKDLFEEKITHSPLTICFPEYTGANKYDEAASYIQSKFEDLNKRKDTKEI
YTHFTCATDTKNVQFVEFDAVTDVITKNNLKDCGGF

>Gai2 L-2D(=L354D) (SEQ ID NO: 32)
MGCTVSAEDKAAAERSKMIDKNLREDGEKAAREVKLLLLGAGESGKSTIVKQOMKI IHEDGYSEEECRQYRAVVYSNTIQS
IMAIVKAMGNLQIDFADPSRADDARQLFALSCTAEEQGVLPDDLSGVIRRLWADHGVQACFGRSREYQLNDSAAYYLNDL
ERIAQSDYIPTQQDVLRTRVKTTGIVETHFTFKDLHFKMFDVGGQRSERKKWIHCFEGVTAIIFCVALSAYDLVLAEDEE
MNRMHESMKLEFDSICNNKWFTDTSIILFLNKKDLFEEKITHSPLTICFPEYTGANKYDEAASYIQSKFEDLNKRKDTKEI
YTHFTCATDTKNVQFVFDAVTDVIIKNNLKDCGDF

>Goi2 L-2P(=L354P) (SEQ ID NO: 33)
MGCTVSAEDKAAAERSKMIDKNLREDGEKAAREVKLLLLGAGESGKSTIVKQMKI IHEDGYSEEECRQYRAVVYSNTIQS
IMATIVKAMGNLQIDFADPSRADDARQLFALSCTAEEQGVLPDDLSGVIRRLWADHGVQACFGRSREYQLNDSAAYYLNDL
ERIAQSDYIPTQQODVLRTRVKTTGIVETHFTFKDLHFKMFDVGGQRSERKKWIHCFEGVTAIIFCVALSAYDLVLAEDEE
MNRMHESMKLEFDSICNNKWFTDTSIILFLNKKDLFEEKITHSPLTICFPEYTGANKYDEAASYIQSKFEDLNKRKDTKEI
YTHFTCATDTKNVQFVFDAVTDVITIKNNLKDCGPF

>Goi2 L-2R(=L354R) (SEQ ID NO: 34)
MGCTVSAEDKAAAERSKMIDKNLREDGEKAAREVKLLLLGAGESGKSTIVKQOMKI IHEDGY SEEECRQYRAVVYSNTIQS
IMATIVKAMGNLQIDFADPSRADDARQLFALSCTAEEQGVLPDDLSGVIRRLWADHGVQACFGRSREYQLNDSAAYYLNDL
ERIAQSDYIPTQQODVLRTRVKTTGIVETHFTFKDLHFKMFDVGGQRSERKKWIHCFEGVTAIIFCVALSAYDLVLAEDEE
MNRMHESMKLFDSICNNKWFTDTSIILFLNKKDLFEEKITHSPLTICFPEYTGANKYDEAASYIQSKFEDLNKRKDTKEI
YTHFTCATDTKNVQEFVEDAVTDVITKNNLKDCGRFE

>GooB L-2G(=L353G) (SEQ ID NO: 35)
MGCTLSAEERAALERSKATIEKNLKEDGISAAKDVKLLLLGAGESGKSTIVKQOMKI IHEDGFSGEDVKQYKPVVYSNTIQS
LAATVRAMDTLGIEYGDKERKADAKMVCDVVSRMEDTEPFSAELLSAMMRLWGDSGIQECFNRSREYQLNDSAKYYLDSL
DRIGAADYQPTEQDILRTRVKTTGIVETHFTFKNLHFRLFDVGGQRSERKKWIHCFEDVTAIIFCVALSGYDQVLHEDET
TNRMHESLKLFDSICNNKWFTDTSIILFLNKKDIFEEKIKKSPLTICFPEYTGPSAFTEAVAYIQAQYESKNKSAHKETY
THVTCATDTNNIQFVFDAVTDVIIAKNLRGCGGY

>GooB A5(=1-348) (SEQ ID NO: 36)
MGCTLSAEERAALERSKAIEKNLKEDGISAAKDVKLLLLGAGESGKSTIVKQOMKI IHEDGFSGEDVKQYKPVVYSNTIQS
LAATVRAMDTLGIEYGDKERKADAKMVCDVVSRMEDTEPFSAELLSAMMRLWGDSGIQECFNRSREYQLNDSAKYYLDSL
DRIGAADYQPTEQDILRTRVKTTGIVETHFTFKNLHFRLFDVGGOQRSERKKWIHCFEDVTAIIFCVALSGYDQVLHEDET
TNRMHESLKLFDSICNNKWFTDTSIILFLNKKDIFEEKIKKSPLTICFPEYTGPSAFTEAVAYIQAQYESKNKSAHKETY
THVTCATDTNNIQFVFDAVTDVIIAKNLR

>RLucII (SEQ ID NO: 37)
MTSKVYDPEQRKRMITGPQWWARCKQMNVLDSFINYYDSEKHAENAVIFLHGNATSSYLWRHVVPHIEPVARCIIPDLIG
MGKSGKSGNGSYRLLDHYKYLTAWFELLNLPKKI IFVGHDWGAALAFHYSYEHQDKIKAIVHAESVVDVIESWDEWPDIE
EDIALIKSEEGEKMVLENNFFVETVLPSKIMRKLEPEEFAAYLEPFKEKGEVRRPTLSWPREIPLVKGGKPDVVQIVRNY
NAYLRASDDLPKMFIESDPGFFSNAIVEGAKKFPNTEFVKVKGLHFSQEDAPDEMGKYIKSFVERVLKNEQ

>rGFP: (SEQ ID NO: 38)
MDLAKLGLKEVMPTKINLEGLVGDHAFSMEGVGEGNILEGTQEVKISVTKGAPLPFAFDIVSVAFSYGNRAYTGYPEEIS
DYFLOQSFPEGFTYERNIRYQDGGTAIVKSDISLEDGKFIVNVDFKAKDLRRMGPVMQODIVGMQPSYESMYTNVTSVIGE
CITAFKLQTGKHFTYHMRIVYKSKKPVETMPLYHFIQHRLVKTNVDTASGYVVQHETATIAAHSTIKKIEGSLP

sendofin’s FYVE domain (SEQ ID NO: 39)
QKOPTWVPDSEAPNCMNCQVKFTFTKRRHHCRACGKVEFCGVCCNRKCKLQYLEKEARVCVVCYETISK

>CAAX sequence; plasma-membrane targeting domain from kRAS (SEQ ID NO: 1)
GKKKKKKSKTKCVIM
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>RGS (RGS17;residues 64-210 of SEQ ID NO:17)
IQVLEECONPTAEEVLSWSONFDKMMKAPAGRNLFREFLRTEYSEENLLFWLACEDLKKEQNKKVIEEKARMIYEDYISTI
LSPKEVSLDSRVREVINRNLLDPNPHMYEDAQLQIYTLMHRDSFPRFLNSQIYKSFVESTAGSSSES

>RGS (RGS19; residues 70-217 of SEQ ID NO:18)
LPSCEVCATPSPEEVQSWAQSFDKLMHSPAGRSVFRAFLRTEYSEENMLFWLACEELKAEANQHVVDEKARLIYEDYVSI
LSPKEVSLDSRVREGINKKMQEPSAHTFDDAQLQIYTLMHRDSYPRFLSSPTYRALLLQGPSQSSSEA

>RGS (RGS20; residues 242-388 of SEQ ID NO:19)
LPTWEESPAPTLEEVNAWAQSFDKLMVTPAGRNAFREFLRTEFSEENMLFWMACEELKKEANKNI IEEKARIIYEDYIST
LSPKEVSLDSRVREVINRNMVEPSQHIFDDAQLQIYTLMHRDSYPRFMNSAVYKDLLQSLSEKSIEA

FIG. 9D



