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Assay/Receptors Source Stimulus Incubation Measured Component Detection
Method
Dy (1) Dopamine Human recombinant None 30 min cAMP HTRF
(agonist effect) (CHO cells) (control: 10 pM dopamine) RT
Dy (/) Dopamine Human recombinant Dopamine (300 nM) 30 min cAMP HIRF
(antagonist effect) (CHO cells) RT
Ds (1) Dopamine Human recombinant None 30 min cAMP HIRF
(agonist effect) (CHO cells) (control: 300 nM dopamine) 37C
Ds (i) Dopamine Human recombinant Dopamine (10 nM} 30 min cAMP HTRF
(antagonist effect) (CHO cells) 37C
D, (/1) Dopamine Human recombinant None 10 min cAMP HTRF
(agonist effect) (CHO cells) (control: 10 pM dopamine) 37C
Dy (1) Dopamine Human recombinant Dopamine (100 nM) 10 min cAMP HIRF
(antagonist effect) (CHO cells) 37C
Ms (ry Muscarinic Human recombinant None RT Intraceliular [Ca**] Fluorimetry
(agonist effect) (RBL cells) (control: 0.624 uM ACh)
Ms (i) Muscarinic Human recombinant ACh (10 nM) RT Intracellular [Ca] Fluorimetry
(anagonist effect) {RBL cells)
NK; (/) Tachykinin Human endogenous None RT Intracellular [Ca"] Fluorimetry
(agonist effect) {U373MG cells) (control: 30 nM [Sar®. Met(02)'']-
SP
NKi (/) Tachykinin Human endogenous [Sar®. Met(02)"]-SP (1 nM) RT Intracellular [Ca") Fluorimetry
(antagonist effect) {U373MG cells)
Via (1) Vasopressin Human recombinant None RT Intraceliular [Ca**] Fluorimetry
Oxytocin (CHO cells) (control: | M AVP)
(agonist effect)
Via (1) Vasopressin / Human recombinant AVP (10 nM) RT Intracellular [Ca] Fluorimetry
Oxytocin (CHO cells)
(antagonist effect)
5-HT:a (1) Serotonin Human recombinant None RT Intracellular [Ca"] Fluorimetry
(agonist effect) {BA/F3 cells) (control: 2.5 uM serotonin)
5-HTia (/1) Serotonin Human recombinant Serotonin (30 nM) RT Intraceliular [Ca**] Fluorimetry

(antagonist effect)

(BA/F3 cells)

HTRF: Homogeneous Time Resolved Fluorescence

cAMP 5o

GPCR FAAH(=h7l Dy,

g PHHASA (CHO-GPCR A3

D,’gOI‘D4)'§‘ .IE_?: }'

Fohav =S

CHO Ao &
)& 20 mM HEPES W3 % 500 pM IBMX7} HZ ¥

24

SAAY. Aoz AAE kA
HBSS W3 (Invitrogen)el &

ga 55 x 10 cells/welld] LEZ wlo]IR Iy o]Ee| Bulsti A= glo](gx2) AT (25 H 50
pM) e 7FE oluYUAE EA4 oAl Ao 3087F QdfFHlol AT, elFHlold F, A|E R

&3} o]AlE (D2-labeled cAMP) % 3%

SoA 60 F, FY ENsTE
qu }031;}
Aetgich. A
= Yehll

Hs maRoR, ROy $A7b AMEE FE-wg

Perkin Elmer)S A}&3}o]
ol (HE) 2%
Z J39 A HAE

R
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2 e

£ WS AL(E DE

ol A A E mf

olaY1~E

]

l
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AL Ag

l

il

gl

EEIEEICE

S (anti-cAMP antibody with europium cryptate)& 7}, 2
Aex=337 nm @ Aem=620 Z 665 nmollA wlo]aAZZd o]E 2 (Envison,
AP 552 665 mmollA =AHE A|1dS

FIpel A Zmvpele] Bk oy

620 mmoll Al SAE Alads
HAE

% wstule] o o

ezl s, gude

)

= o 24
d MEE GAABNTIT AZAA A B

Els
(Invitrogen) wWolA =
@ F 3TCAA 608 Eet AT A FHEA
w3y (714 gz)e] A7 2 8 AEE Ca ol swo] weste] wWa
A4 EdolEE mo]aREYolE 2l (CellLux, PerkinElmer)ell $12]4]

Invitogen) &

7}
71& oFalY2=E H&= HBSS

e s Al oY wrelA 74 ddvig ddE %F e dER(OFAYRE " dBAaYAE)E A
F 1ol YERY.

AEA ofmU2sE Eabe 7 BAA Qe /)F chaysEe] e e wg wm AMson, Ay o
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d oE o} TYAE WS mE o ofuUAE uh (FHE WS/gE W x 10000 HAE R ofwiis
E wkgo] A HAE [100-(549 w8/ iz w8 < 100) = vepiin

B2z 57 A
x4 A" dF9 7S AutoDock 4.2 programs AREste] Al ol Aith. AZF E3 Dy #AH
(hDsR)-GlE]Z 2 2}o] = (eticlopride) EA(PDB ID: 3PBL) % <1zt =3wl D, g]A1E (hDR)-HIEUZElo]=

(nemonapride) =) (PDB ID: 5WIU)94 X-4 Z7%S RCSB Protein Data Bank (PDB)ollA Z+z} 2.89 2 1.96 A
o TR FEIIG. AF, =9y, JEEFEXgo|=, (H)-FEFFEE (butaclamol), CHEMBL3321549] 3D ++

Z+= ZVZF 145937 681, 57267, 37459, % 99261432] ﬂu% CIDs® PubChem Compound (NCBI)olA <<=3}itt.
s 7 AlEH)A-S AutoDockTools (ADT)S AR&3te] Asfa] Ader A3 Was Frisiglvt. =7 ALds
A3, Gasteiger charges® TIZER F7hstal, 3d7bser A3FE ADTEZ AAStal, BE torsione 3] 7Fs3h
== 3. 28]= W(grid maps)S AutoGrid@ AA YT, FHHAAA] FAY FRHE 4 dE Yits =27
S g B ZEEZL 20/ 59 Fd dagsor FAAHAT AMEE thE I EE2 ADT HEE|T}

A¥E Discovery Studio (v17.2, Accelrys, San Diego, CA, USA) % PyMOL (v1.7.4, Schrodinger, LLC,
Cambridge, MA)& AF&3ske] AlZtslstar EA 8kt

ADVE <)%
o wX, diAF RO ZH(ADNE) o 22 AZ 9] oFE st dEuE S & PreADMETS AHE-Stel Adsiitt. o] €
7Nk AEES o= AFe] okE AL 54 5438 S8 AR skl

54 o8 Ageold

CMAP €05 wrod3l vhild 2 X2 sleln]e]E 2k CHARMM 27 force fieldZ <°WHeh NAMD 2.9 packages A}
|3t =7 AFelA AAdE =37 D3 AE-IdF HAel tid B4 A (D) AlEHIAE HAAISHS
+ SwissParamoll A Attt wiA-g7le BE3AE 100 A X 100 A POPC
(palmitoyl-oleoyl-phosphatidylcholine) A& o]FZol WAAZATL. TIPP HH EES AL83}SIt). Na' L
cl o] 2] ¢x+= VMD2] AUTOIONIZE modules AFE3}e] o]37F 5 A9l ZHow AASIe] A]2Elo] NaClol
150 mM7} ¥ == &} t). conjugate gradient method® 10,000 A o]4e] o|UA] HAFE HAAFAT. A~
HS 60 psellA 300 K2 7FEelsi. Alz=HleA ] FA AlEHO|HAS 25 ns U 27 AN

FH8ch. BA(2 keal/mol/A)E 25 ns B WAHOR AAAA AASA. 2 The, NPAT S

29
I x

K
o

>

BolAds v EA glo] (300 K, 1 atm) 80 ns =< AASFAtt. Langevin piston Nose-Hoover
methodE AF&3le] & (latm)S WEQlo] A8k tt. BA7] A5 289 particle mesh Ewald (PME) method

& A}28ATh. W (damping) AL Langevin dynamicsold 1 ps ©]Qlom] tholdlE Apjols 31 o xi 12
AoIAth. AlEde]de 2 fs ARF FHA o ® HAEGIT

<A>
7154 GPCRS AA

2 YA 39 ofaUAE EE JMBAYAERAM dFs 5438 e AAE Alx-7w 7154 GPCR
Z

A4 A%Es 727 2 2 2 3o JET. 50% 01“94 Aol s ASS mols dabs el fovdh ads
Hol: Ao EHQT. % 2= wubw D, 2 D, fAENA AT Er-o]F:A F o}ILAE HLSS L

W@ Aolth, & 204 B & Q&= vke) o], 25 pMellA dFe A7t =3wl Dy 2 D, 24 EelA 10.6 & 36.5
%] thE olAYAE WSS eI 50 pME s=7F S7FEe] upegl, olayAE kg2 DyE D, 2 AlE ol A
48.62 £+ 3.21 @ 42.55 + 2.54 uMQ] ECyp X2 50% o] 2718ttt 28, ol g AE oA otelaiy

_9_



[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

ZIHSd 10-2020-0084620

E ade sgAcIdd. ®E, AE2 AP yrA g4lEQ] =aW DI, AlzEd (GHT1A), whazeal
] ‘:L

3
(V1A), EF717)19(NK1) T27F (5ol 22 Z23E JeEhA kgtkt).

# 2
Receptors % of Control Agonist Response ECw® Reference agonists of respective target
25 M 50 1M @ receptors ECso (nM) *
D; (7) Dopamine -0.58£2.46 272127 = dopamine 36
Ds (1) Dopamine 10.60 +4.16 53.10+6.67 48.62+3.21 dopamine 29
D, (7) Dopamine 36.55+10.94 54.66 +7.05 42.55+2.54 dopamine 33
M;s (h) Acetylcholine (Muscarinic) 0.38+0.10 0.39+0.46 = acetylcholine 38
NK; (/1) Tachykinin -2.32+0.26 -2.99+021 _ [Sar’, Met(0,)!!]-SP 0.094
Via () Vasopressin / Oxytocin -8.91+3.20 -12.46£0.51 = AVP 0.11
5-HTa (h) Serotonin -1.78 £ 045 -3.04+£1.23 _ serotonin 3.1

®Concentration producing a half-maximal agonist response
® Concentration producing a 50% agonist response for respected receptors. reported by Eurofins Panlab

X 3
% Inhibition of Control Agonist Response ICs? Reference antagonists of respective target
s 25 uM 50 M receptors ICsp (nM)®
(nM)

D1 (7) Dopamine 11.55+2.15 1.89+1.62 - SCH 23390 0.5
D3 (7) Dopamine -9.0+£6.98 -15.1+£2.51 = (+)butaclamol 16
Dy (7) Dopamine 133+£1.70 -3.33+£4.70 - clozapine 49
Ms () Acetylcholine (Muscarinic) 1.0+04 -48+225 = atropine 0.33
NK; (/) Tachykinin -11.35+£6.37 -4.32+333 - 1 733.060 0.21
Via (h) Vasopressin / Oxytocin -13.46 =6.93 -4.26=11.06 - [d(CH,)s !, Tyr(Me),]-AVP 0.05
5-HT,4 (/1) Serotonin 6.17+10.31 3.49 +£4.33 = (S)-WAY-100635 0.77

® Concentration producing a half-maximal inhibition of the control agonist response
® Concentration producing a 50% antagonist response for respected receptors, reported by Eurofins Panlab

EARAEYR A
AFo] =Hrl Dy/D, oL AE Ao A9 #x4 A JAE I =] AFE Fd GAsEsY. =7 AFE
7y =3l g AE e 7]E ofaYAE EE QAElIYAEE AMEste 4Fsiith. IzF =3yl D 2 D, 2l AE
A odZe] Ad B9 9 w7 AzolE F 40 YERTh. & 30 £A]
288 YAste] 24 A AU A (-6.41 keal/mol) 2 MRS &4
7 A 11104 ZEeA BER Aspllo] 7I2EAYo]Ed 4 B =
O|=EA7|7} Aspll0S F3 ADRT F N9 H-AF A& (0-1)S AT A, MRS L2 42~
gl (orthosteric) A% H(0BS) oA =+ 2} o] A His349¢}¢] H-ZA3 2 His3499}9]
n-lone #o] Az ARo] BALQTE, w3, ANF e A ELQ FE(ECL) 2014 11e183% H-Z2%, n-¢4Z 2 n-
Ak 43 agS Pt Cyslld9h n-sulphur o282 AT

IDRAA, AT bl (755,68 keal/mol) Bt} W& ZA¥E oA (-6.46 kcal/mol)E YENW, o]= 470¢] H-
A% doEged st Aotk & 4Co TAIE ule} o], dFe H-AHZ, &AFAE 9 AR "1.9_7“%3 3l
MRS 0BSE EIHAIES A3, ZERZFAEY 219 =247 YA V9 Tyrl92, Vall9
Ser197¢} H-A3 4528 FAdstoh, w3k, dFo tlztoe|a 49 3=FA7E gAH Agsh]
3 AAA A7 YA 1119 Aspllse) Aazhg3tc)h. o]z, ARS HFE O0BS &7]9 Leuls? %
Val193¢te] n-2+4 4528 Phedl0 P Hisd4149+e] n-n T P H5 28, Cys1199te] n-d¥ #3528 @
His4149}¢e] n-9Fo]o] 25 ic).

}:o

N’_‘

o
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X 4

Binding No. of
Target Compounds energy H- H-bond interaction residues  Hydrphobic interacting residues Others
(kcal/mol) bonds

Dopamine * < Salt bridge: Asp110, O-H . \ A
(Aé’ouiq) -5.84 SRRy %u_l 15 Serlog  AIKyL: Vallll, Cysl14, n-Alkyl: Phe346
Rotigotine * 923 . Salt bridge: Asp110. C-H Alkyl: Vallll, m-Alkyl: Phe345. His349,
(Agonist) T - bond: Ser192 Vall07, Cys181. Vallll, Cysll4
5 a i 5 Alkyl: Vallll, Cys114, Vall89. m-Alkyl:
Eticlopride SR B 5 Salt bridge. O-H bond: = o i A
DR <Ama§onis[) =350 3 Aspll0,C:HbondrHisg  heoA0;His349, VallLL Ilel83, menT
shaped: Phe345
(+)-Butaclamol * Alkyl: Val86, Vallll, Cysl14, n-Alkyl:
s -8.50 1 Salt bridge: Aspl10 Trp342, Phe346, n-n stacked: Phe345. n-
(Antagonist) 2 K =
Sigma: Thr369
Eckol 641 6 O-H bond: Tle183. His349, n-Alkyl: \Ta1189. \'a1107. Tlel83, n-n T n-S\llﬁl}': C}fsll-l. -
i Aspl10. Vall89 shaped: His349. n-Sigma: Thr369 lone pair: His349
Dopamine © _5.68 3 Salt bridge: Aspl15, O-H n-Alkyl: Cys119, n-n T shaped: Phe410,
(Agonist) bond: Ser196 n-Sigma: Vall16
Neitioraptide™ Salt bri_dge. O-N bond: Alkyl: Vall93, n-Alkyl: Leulll, Cys185, n-SL}lﬁu‘: Cysl19,
(Agonist) -11.82¢ 5 Aspl15, C-H bond: Ser196, O- -7 T shaped: Phe91, Phe410, m-Sigma: Amide- 7 stacked:
DR = H bond: Tyr438 Valll6 Leu90. Phedl
CHEMBL332154°¢ Salt bridge: Aspl15, O-H n-Alkyl: Val87, Cys185. Vall16, Leul87,
(Amagoui;{)n : 942 5 bond: Aspl15, Thr120, C-O (‘ysl 19, m-n T shaped: Phe410, Phe411,
- bond: Cys185 His414. n-Sigma: Leulll. Valll6
Eckol 646 4 O-H bond: Tyr192, Aspl15. n-Alkyl: Leul87. Vall93, m-n T shaped: n-Sulfur: Cys119. n-
i Vall93. Serl97 Phe410. His414 Cation: His414

: Positive ligand for DiR.
l)RMSD value: 0.48 A

© Positive ligand for D4R.
“RMSD value: 0.21

ADME &%

% 59 yEhd wnke} o], PreADMET (3 6)o 9]k <lde]l= ofsehs selvg oS5 2.999] logP,,#tS YEl
itk LogPngte dwtdoz 3gtEe] {HAe FFozAM Algdr. dF9 Ztzn Age S5
(100%), <3+ A Zh= M| H. U (BBB) 3= FFAAA (N
DR F EFF(0.25)2 A=Y, gEo 43 BB FHAAL NS-A o=l sutd AAZHQ
240ltt, o3 o5 Ay BEE AT EAo] FEEA HudS JF5Ic.

v}
t
ro

[e]

X5
Molecular g Plasma Human In vivo blood-brain
Compound weight “a protein mtenstinal barrier penetration
, b € d
(g/mol) i binding absorption ([brain]/[blood])
Eckol 372.285 2.99 100% 55.60% 0.25

"The log of the coefficient for solvent partitioning between 1-octanol and water
b
<90%: weakly bound, >90%: strongly bound.
©0-~20%: poorly absorbed, 20~-70%: moderately absorbed, 70-100%: well absorbed.

d
<0.1: low absorption to central nervous system, 0.1--2.0: middle absorption, >2.0: high absorption.

24 548 AEHIM AT

child g zte BekA (= 3C)ol A AlZFEte], POPE =k 2 wAA el 425 3k (explicit water environment)]

EA sl A 598 AlEdelAS AAEAT (= 50). 80 nso] AAbH MD AlE#elA ¥, A EA
dZie] FsAE Hrlo] FoHoR WIS %} o =7 Ao gy, 709 & 22U i-43Hs S8l
dFZ o] FJuztge FAHJT. B Aot -ATE =4 Ade vuds u F9 Exe it 45
£ F¥S WA AT, Vall07, Cyslld, Vall89 2 Ser193, % Cysll47} MD AlEdold ZATpolA X 3= ATt.

o

12, Aspll0, T1e183, 2 His3492 MD AlEdolA Axfo| A o] FJaztgor] BEFHJL, Ao 4
FAg] HoletE AR A7)7F HAEATH: Ser192 2 Phe346. MD AlE@lo]d Aol A Serl92E 2.82 A
Az ANZ37 H-A3 A5 28-S 3t}, Pheddbs AZ 1 A4 A528S 3T}l Phe3d69 WAl e} A

27t m-n AEFES Sk AFZe diEl AEA UHE A7) Phedd69] AUlE wlde = 6Ad

j&
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YEPHTH. Phe3d62 oE|F2xgtol= 9 =upily) ApA H5AES s AVEA, n-n AFS T8 A%
A Rl A gztEe] ehgsle] 7otk 4). @ Wi 9 oz Fxlo] ofdk RMUSDFES = 6Bl YERW
th. okl wE RMSDO] ©HAIA F7bE 60 ns (MR AR BAIF) AF A1) RUSDEES] ik~ FTkeh
AAES BTk, “induced-fit” o] FHolA, diide] Pej= o Fo] AZ EA UFolA o £ AF
AAE 8l As 2dee AAY FueA WEsiltt. e B 5] JdFo] g Phedd6o] Ajo] IAF
Aol o3 fFrEE dHA PE WHste Fo UddS WSl Phe3d6] wipliEle] AT T wlal
a8 F she] A T4 Aol Ad AdE SA43AT(E 6C 2 Aol =AF). AglE 60 ns7HA] °F 7 A
2 @5 ch, a8y Phed462t AF9 Al 60 ns (AR FAoR FAE) T 9 ¥ oz F33 Hols
Hlom | o] Phe3467t A7 XA WA dFE © MASIAI7I7] fl8] dlFel sk AAS AR A
Y= 60ns 3 5.6 £ 0.6 A2 AT, AP (Phe3d6-2 =) EXE 60 ns § | A2ETHOE e
(% 6D)

M gAs AN Age Ao %‘%6}

s =

AgsaT. 7154 AR A waw D, D D, AAE Y okmU2ERA ofFo] AL BT ol %
FES B (e AE)elA ool old T e el ATl YA T A1YY AxA =S %
Aste] QurAQ e A5

ot =
iL%% TrXVV‘% dAshE otk w7 ol A wdd 7o HAE 4
1D, 2 54 A4 F0 s
YAE -2 WAUSES dTetr] falA, Az DB DAl tigh =] HSFH o5& AutoDock 4.2
programe ARE-8te] oS8l A7lel Z1AE mpep o], ofFe] ECL2 B AYA II1, V, 2 VIS sk
AF =79 Dy/Dy B4 E 9] 0BSell # Eolub=th(E 24 2 3A). AR AetAl REE Aspll0 FE MDRS] Asplls
o] ZtzRdeelEri®el o BIAZF =anldd el Afels -y gRh=ol ket ow T s
dlFo] 9 HEAE FAsA = AR, MR Aspll0 P ADRS] Aspll5el 27t H-ZAF(0-H) Faz8S 4
gt} Kortagere 52 &=+ (Kortagere, S.; Cheng, S.-Y.; Antonio, T.; Zhen, J.; Reith, M. E.; Dutta, A.
K., Interaction of novel hybrid compounds with the D3 dopamine receptor: Site-directed mutagenesis and
homology modeling studies. Biochemical Pharmacology 2011, 81, 157-163)°4]&= DsRe] EAd3}o] &g~ Vo
Serl927h FREE AFAth. EP, AY~ VA wEH AW e Eu JAHEYY ofmiE-fE
AaE"ES A% 24 2AelewA dHA v, & wHe] x4 =7 AdelA, H-AF Fazgo] DR

O_u

i
Ser192 (DRSISer197)¥} o] d|=54 FiAlolo|A] #AEACE, olgfe 7 Avs 2 4ol A3 ZAyje}
AR shE Aow dFo] o]F Ms/DR oFAUZERAO HEg FPT £ YFS AAEIE Aotk 7] F xR
Al EA-ETtE 5@Ae] £ F2E AR ID AlEdelAe A vt WA B EAE 2te S @44
ol BAoA A A, o= el FE Wyt A XA Rl dFe ) Wl d4AHE AAS 9
ottt 53], MD AlEd ol AT (RMSDEE B AE]) dF 29| Phedd6o] F7F Ajte] A X uFol A o
A gzr=o PJE wzE FEIS AW M Al EH o] Pheddbo] oElERZEto]=9} EuNle] A
o} o] dFE FAb] AFeA IRkl EAS WS vERY

2ol AAsA FE o
] ©]% DR/DRE EPAL S
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