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B MELEEE

Jiti g 1 £ 5E  (Pulmonary Hypertension) & (%, Fi#hRIE O L5 %58 5 96 HE O K
T, TORKEIEIMHL ThH D, R0 R B 72 < JRE A o fif & i £ 5E 1R
&M )£ 4E  (PPH @ Primary Pulmonary Hypertension ) & Wi b, il & i £ 5E
IPER N L AR REE D L, MO iBEE LR WSEEITIEBIEN D O LG TH% 0 F
B 3FEDOEIMEDORDHEBTH D, AKBDEFRIT 1950 4£0IZ WHO (2 X - T T
WA B URIE 25 30mmHg L E | SEBRTEINRIE 20mmHg) & ED L TER Y | RN
M EAE O %A 3 E X B IRE 25mmHg LLE S ED it T\ 5, fIFIER E LT, F1E
FORBEINNEND Z ENRBELL . SHBERICITIZERFAICRD LD, Ll
AL, 29 LEERAHE T 288 TR CIOmAITET L2 REBICH 0, iEh ik
JEE N0 @< o TV AIEENREZ W, TOM, BEFRCEER. M., Kipe L
ERERELTHADZ ENE W, FERFTRE LTI, #ik - FROBK - 577/ —%
mEWTmZ, AOARERNENHT L, TREE, FEXZ2EOMANALN D, K5
2 LTI, N EOMMENNRA > OTUER RS S RICE D Hiv, Zoftt, Ao N
IV ELEPNLIHEERH D, EZRAFUTESAE L D & IUHE IS 23, Fli 8 IR % i
MBI D LIEMMEET bMIPND X OICh D, £/, MimMEENEFEHIZRD & 5§ 2
O A f W CRTENIR OB 3 i 2 & S ICIIHBIC TR CTE 5 L 21272 5,

Jifi g i FESE VTS T ORI RIE T D20, BA T 30 k& B — 7 Ic kit E < &
bNb, ikt L C/hRTIEBMEICEZ Y (Figure 1-1-1, 1-1-2), — & &l & i+ AE
IHRERTHLIN, —HOEBREEET HHICB VT, WD CTERRIZRIET D,
BEIHIZZDOREN RS DOD—=>ThH D, RAETBHEOREEFFHEMRICLD L.
Jifi s LB AE O A OF R IX, F R ENIRA R ASMEMRE 7.00, 2= 7~ F—T X
1.7%., FEIE 5.0% ThH VY FE L @mWIZ &nbhb (Figure 1-1-3),
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Figure 1-1-1 Age distribution and sex difference in PPH
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Figure 1-1-2 PPH comparison between adult and child.
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Figure 1-1-3 Rate of pulmonary hypertension associated with connective tissue
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Figure 1-1-4 Time course of ingravescence of PPH
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JEUR M i 8 LR E T, MF RN+ CTH D hr v REH 0 A, (TXA) =2 Kk
Ur-1 oFfETLE, o b= OEABNCILEIRER - Cohb A2 A7) v
(PGly) DOEAIKRT. WS NO AkEE#E (eNOS) ORBUE T A@ESI LTS, »
£ 0 1M UG R F OB & NIRPE I AE SERRIR 7 O R IR T AR Y . 2 O
IZ XD Bl & &5 M AR el W e M Eh R P O KR~ & DR’ D & &
BN TWD,

Jifi i VAT D SRIC & o TIEBRAMOMKREZERT 5, HAMOHEKITH L THO
TIEEH 5 WVITR KL TS L& 9 &322, @mEOM &ML LZHA, EA
LEEAREIC L » TAHLOOR  FHEEEME L, DHHEOE T & #IRE O ik #
WA U RFIR O KL 2By OFRIEMNET 5 3,
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AR AT ¢ IV EEIRIERM 2 5 RICE L-HE T, - IBEEO RS 2 Bk
BlX2 oM L CUMEmMEEIZ Ny 71012707 A4 LTWAHZ e,
BER OB T, ZORBOBFEEABDBMIUEINLTWD Z & 2 fE x5 (Figure

1-2-2)
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Figure 1-2-1 Frequency of therapy and satisfaction with treatment.
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% 3H MEmmMEREICX T 2BRTORKEEL TORE
Table 1-3-1 Therapy for Pulmonary hypertension

EEE RN MENRE

L Caf&f %
(WHOY SR 1)
B ETZEEEME POESPAEE
(WHOZZAT)
PELE ETREHEME PoEsSPAEE pelIFH#E
(WHO% S A1)
HiE PGI, AR E
(WHOZ S AN)

ET: endothelin, PDE : phosphodiesterase, PGI,: prostacyclin

AFBOMINTIT, I v sEHEE, BIEND FEIRETIT, = U U2/ K
PSR AR = A7 7 — 8 5 HFHK, EIEHIZIL, PGl BH O R i i BIEN
MEOB VIR E LCHEAShTWD, Pbe%?féﬁimMmﬁﬁﬁﬁﬁﬁﬁ%%¢f
BHD—FH T, PGLITHEWICALE TH DD 2 (ERNEMB 2K 5 53) . AR
A TELZENRRVE I ICREEE T AR EH M m 7 & oRIER % 2
TRIEERN DD, TORD, Kk, MIHOBEENSHER L-WiTh &b, EREFICR
EEND, RN, BRI CILR D &5 A6 C i A0 23 B W BT LR R 3 o Bl
FERMSUEINTWD

*ﬂﬁﬁall k‘ ‘

\EE AR

Figure 1-3-1 Continuous infusion therapy for pulmonary hypertension
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BAF FTuxEZHYA 7Y (PGlL)EBRITEREDRRR

PGlL' L%, VUREICHFHET DT 7F Rv@ghb vz atdx v 7 —E8 (COX) %
NLTCEAEASIND T AZ ) A REMENDIEERBH O 1 > TH % (Figure 1-4-1),
Tu AL ) A FREFET. IP (PGILZEIL). TP, FP, DP, EP &\ 5 5 fIHDZA
RizpEEN, ¥_CT 7 REE®RR O GPCR ThHbH, ZNETO PGLEZAEKRDOT A
= A MREMFRO AL G . PGl M H LRI o Al gEME 135D TR . e R
B )4 RZRAEMTZOMBENEL L TWD 72D, ZRKHE CEREZET 51LEW
ARG T L LIIRETHLIEEZLND, DI R, PGLEZEREDT A= FTh
DU, EFORZEE.RND EFRO XS REHIENRRTHY . BEFOIRFILEEZEET
DT BER 26T 2IRREOAIH R KD HN D,

Figure 1-4-1 Synthesis of prostanoids
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FEEH MEOLEERREOFRAE= &S

AR TIZPCLEZAREKO TR AT ) v IV EVal—F—%FKT A2 A LT,
TR E L EERREERE O a kT N TH D,

TRAT Yy 7 EVab—F—bd, ZRELETHRET I =2 F &3R5
IZREA L. WRIMTY 9 =2 b OZHFEEZEZHFE CORPFZECIX, i) 3 2 3EHIE
HaER LAY TH D2, 7TurT U v 7 EVa L—F—X, PGl & IZBIOHEAIC
AT DHOT, PGL 7 ZibAW g, HilEE2HF LIEILEMERSTE
AREMEND D, TR, MmWEEME T, &0 &G AR 72 i 5 =8 0 & g 38 1)
FEC&E D, THNIZED ., RLZER PCGLEFZ2HKETHZ L, HIOIWIFVEKRE L
OFH T, REA ORBE WO LELHFSN D, Ka 27 MREED R %
Figure 1-5-1 (27”77,

1st A9 —=% 2ndRHY)—=245 3IrdX9)—=2%
i w BERESR A& RGHEEEH
R RG] SZREER LT
Forskolin&l F C5L{il
/7
YERAh=—X LD l

-Binding assay
- B-Arrestin recruitment FE{fl

-Internalization FE{i EvyMES 5 AR
{EEMDIERNI—7 vk 6 @
FBRAERTHBIPENLTNS

CEETERET D i

EiHiRe - & TIE S MO AR EE S

-EIME TR (FRIEE) T EYME

M E TR (BHDEER) (ST 57T XAHBRDE
- M/MRERT VA TILEYEEHE

Figure 1-5-1 Overview chart in the development process of allosteric modulator
of IP.
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oI TurRTYvrETal—F—LAIXKKE

TRAT )y I EYa b—F — 3O T3IFMBEICHESND ® (Figure 1-6-1),
T A=A RNOREGY A MIEEEZRIZL, T3=R FOZFKR~OBFME (Affinity)
ARSI ELZETT IR FOHERKIGHBREZ LS 7 FEEDL D GRA), 7=
A NDOAFT DHZRE~OFERE (Efficacy) ZHMIEL2H0 (Ev 7 R, 50
I% Affinity & Efficacy Ol F## s E 20 TH2L (A7 o bEv 7 8, 7Tr
ATV 7 EValb—F—F, TI=AMNNMEBEORICZOKIGEEZERSE S -
D, PGLEADET LTV A MiEMFEIEICB N THDRIEEERL 25 2 LA
Do

Table 1-6-1 IZRT L O, ZNETICTEF L3 UZRIE, GLP-1 ZREL 7L
HIVBERERBRETT AT Y 9 7 ET 2L —F —RNRESNTNDER (R 1A
FRIZIE, TEF L a ) UZREROT NG I VBSREOR), TaRA¥ ) 4 RZRIK
DTOAT Y v 7 EVab—4F—[ZZNE THREN RN 20T g | kR
DOFRERD THHOKBEN 2 AT 5 Mm M EERHEE L THBELBR L. K
TEFIT LI,

a Orthosteric Allosteric
w— Affinity modulation
—— Efficacy modulation
— Allosteric agonism
= Control (orthosteric agonism)

Response

b

Orthosteric agonist binding Functional response

— 100 100

<

00

<

- g

= o

= € 50

g % g

3 g

Py <

5

o0

< 0 0

Log [modulator] Log [agonist]

Figure 1-6-1 Modes of action of allosteric modulators

Nature Rev. Drug Dscov. 2009, 8, 41-54 X V) #fiz#
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Table 1-6-1 Reported allosteric modulators of G-protein-coupled receptors

Family GPCR Allosteric ligand
Class A mAChR BQCA'?, LY203329813

CB Org2756914

GalR2 CYM250315

IP FESh TGN
Class B GLP-1R Compound 216
ClassC mGIuR CDPPB"’

Ref.12) PNAS 2009, 106, 15950-15955; 13) PNAS, 2008, 105, 10978-10983
14) J. Biol. Chem. 2012, 287, 12070-12082; 15) PNAS, 2010, 107, 15229-15234
16) PNAS, 2007, 104, 937-942; 17) Neuropharmacology, 2012, 62, 1453-1460
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TBIf 1st A2 Y —=17F

KBER 7V —= 0 T2 RET HICHT0 ., FEMR R 2Em L7, A% T
I%. Corning #t Low volume @ 384well plate Zffi ] L. H T2 & L T plate reader
THEEEZWE L%, platel £ Z & IZHHFE L7= cAMP O &/ 5, Fl %5 well N
THEAINT CAMP Z E& L7z, BMifHEHE & LT, 1well 720 Ofifa%k. incubation
KE[#] . incubation FED R E . DMSO Ofifld~D 2 (FEfifk&41%. DMSO &K & L
TA My 73 TWah7®, 384 plate ~DFHIi{L &) O 53 EDOEIZIL, DMSO &k &
LTS, —#IZ DMSO 28 1%L ETh D &, Mgt vy BalEn 4 v
L2, DX D BB OM) . 384 plate NIZ ik L 7 B2 ), 384 plate D i &
e TRIEMIZEZN 20D, BRENRFETON D, 9 LM EEmFIzoONT
IE. AR OWRNZIIRT 5 &, AREF 6 i supplementary data (23 X TH#ET 5 2
ERHEUTHD LW LT, 22T, AL CREUFICEBWNT, fEEMmET 27
— X R ONBEL, T CAESF 6 Hi supplementary data (29X Tit# L 7=,
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[EBRBE®]

W RKFRAES—T o ) R =2 a v ¥ —13K 15 TREOILEMWTA T TV —
AL TEY, BEEBRBEORRITIZONESTHD 7 HROLEHWDO T LR L
EbOThHD, TORD, EHICHN T THOCAWERNRICIAZ ) —=v T35k
T, BV T "N AT GO T AT ) v 7 EVab—4—2R T ZLZ2HM
ELT, Ist A7 UV —=v 7 %%k L7,

[EBRF k]

CHO-K1 fifld 2 fg 12, & b IP 24K (hIP) % ZERIIZ I Bl S & 7o Ml fa £ 4 2@ 41
L7z, IP72=AKT» lloprost Z EC40 L 725 L 9 300nM (Final) T+ 2% &
[FRFIZ . #Mb& %% 5uM (Final) T#IN, 40 73 #%ICRIEIZE £ 5 TritonX-100 (2
THIG %451k L7z, Cisbio £:® cAMP 7 v & 4 % » k(cAMP HiRange Jumbo)% f\»
72 HTRFIETEAZHE L, #RbEGwE K FESETH LN cAMP BE % nM TF
T D, Ist A7 V== 27 TiX, §_XTn=1T7vEALTWND,)

[7a2 F=2—1]

1. lloprost + ##iib&Y 5Sul 2= —=27 384PS. Black, LV 7' L — (#3677)
2571,

2. hIP ZERBMM A . 8000cells/well & 72 % X 91T Sullwell T4 L K B ik

3. FIRIZTA0 M ORIEH ., v FD d2-cAMP % % . 5Sul/well T4y U G5 Ik,

4. % v kO Cryptate-5it CAMPAb % 5ul/well ToyriEfk . =iRI1C T 1 BB K,

5. PHERAster ® HTRF & — K CHlE,

6. L —hEIZ, AX U H— K cAMP O EM IV FEA I L2 cAMP BE 25157
5,

7. lloprost 300nM T#E X415 cAMP JRJE % 100% & L7-BED ., #ifb &9 % A7 S
B TCHE LI cAMP B % T/C(treated/control)% Tl 9 5,
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[ 2]

69118 FEMH DAL GW A K HIZ Ist A7V —=v T & FEELIzL A, 671 FENR
HTS BBt s LTB O, (Ist 227 U —= 27 TiE, S8ILAMEDOK 1% N &
IR SNTZHAE U THDLESDOND I ENEW,) 20T v A OIEMEFEAML %X
2y hr—/ (n=16) TEA SN cAMP RE4 100 % & LT, £0 CVMED 3
VL cAMP % FEAMTR S B2 b &M E HTS Btk LTWwa ™, 7L — T &icl=
Yhu— A DELOE] BERRDIED, Ty 2E ML 216 T XTHOFL— |
T LT, FHlifbEmE 1o 1O Lz, T & 9K & FH A2 0T T EICEHEb
AWEHBT L2 LI LD, F—F Yy NERETHLIPOTRATY v 7 EY 2
L—X —OREFIT, HERR N E RO, BICEMLZKH 7 TEOF T, By M
AN 1o (Ev7 ) LaGEonTniahosiclzd, SRIOT viA THRIZLE
69118 FRIEOFAMMILEHOTIZ, by MEEGMBFET D AlREMITIZ & A R L
HENTE=NETH D,

Tl A LD E D EMERT HEEE LT, 2 br—/L (DMSO %L 7= well,
n=16) @ cAMP j i (Figure 2-1-1)& C.VfE (X5 D& DF51FE) (Figure 2-1-2), #EAf
LRI E L7z 320well T T? cAMP 2 JE (Figure 2-1-4) & T/C%f#E (Figure
2-1-5) R 2 W R DOENILE cAMP JREEICHE T 2 &4 (data not shown) 7 & 73%
Foh, 7y LETL— b 216 BT X THAE LKL LT, BIE LAY E R LT,
C.V fE (Figure 2-1-2)i%, Cell-based assay ®¥A. 12 L F & T 5 KHERTER I, A
e CIZ T _To plate T 1M 1 KR L, ERROBEICEL T, b Lo plate &
g LC, #FED plate THEAKRKEZ S FTINTWELE, Ty 200 E L,

¥) HTS OFFfi fHE iz > T 10

—fEHZ, HTS OFF %L LT, FHME3sdBlEHIN, Thbbary bo—
NOFVEELEY, 20 sd. X3 LU EHDLWIFLLTOEEZ HTSHHEEE XS5, 2 be
— VO YfEE 100% T 5 &, D cv. X3 LLEHDWIXLLTOEN HTS Bk & 72
Do AWFFETIL, cAMP EEAMM S & 5 bEME A L7cwizo, =2 F e —/1 (DMSO
WL 7= well) O V% fE+3s.d.LL | cAMP JEATR S 7L A% HTS Btk &l L
7=,

Assay Guidance Manual Version 5.0, 2008,
Eli Lilly and Company and NIH Chemical Genomics Center. Available online at:

http://www.ncgc.nih.gov/quidance/manual toc.html
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Figure 2-1-1 Average of cAMP (nM) in control wells by assay plates.
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Figure 2-1-2 C.V. in control wells by assay plates.

19



3500

3000

2500

2000

1500

Compounds

1000 -

500 -

0 - — :
a & A % 2 .0 N % s k5 5 A D O g
SRR S T,

O R SR

T/IC%

Figure 2-1-3 Histogram by 20 assay plates in 1st screening.
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Figure 2-1-4 cAMP concentration produced by compounds in a plate.
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Figure 2-1-5 T/C% of compounds in a plate.

20



B2H 2nd A7 Y —=r7
[EBREBE®]

Ist 227 ) == 7 THRLA 671 M OFHlL & 2 AR, T b DR RN HHT
% & RO IP JERERIIC cAMP FEAERR S B H{LEME PRI D2 2 L2 HWE LT,
UFD35DT v %2E L7z, 2nd A7 V—=2270%, §¥Tn=4 T7 vk AL
TW5,

OF MR (st &R U724, n=4 T cAMP Cell-Based Assay L 7)

OfF FMla (IP KXFEBLMIL) T. cAMP Cell-Based Assay

@7 LHM (1P RIEHMM) <. Forskolin #]# T i2¥ 1} %5 cAMP Cell-Based Assay
—@L@DT vl A THME L HIW S 7R LS 1%, 1P IERFEAYIC cAMP FE A Y 58
SELD. HEbRT 5,

[ZBRFE] BIERR

CHO-K1 Mifd 21 £z, & b IP ZHE (hIP) % ZERNICHBL S & 7o Ml fa ik & 2 4R
L7z, IPT7 2= KTo 5 lloprost & EC40 & 725 X 5 300nM (Final) Tifm4 2 &
[FRFIZ . #Mb& % % 5uM (Final) T#IN, 40 73 #%ICRIEIZE £ 5 TritonX-100 (2
TS Z &1 LTz, Cisbio #:® cAMP 7 > & A % » I (cAMP HiRange Jumbo)% i\
7= HTRF I CTEAZME L, HR{bEGWE ETFESETH LN cAMP BE % nM T
T 5,

[ r=2— 1)
1. lloprost + #if{b&® 5ul 2 a—=127 384PS. Black, LV 7L — (#3677)
W27,
2. hIP ZEF B MM % . 8000cells/well & 72 % X 512 Sullwell THy i L B %A,
3. FRICTA0MORIGHE., v hD d2-cAMP i% % . Sul/well T4 1 L e 1k,
4. % v b ® Cryptate-fi cAMPADb % 5Sul/well T4y iE# . =iEIC T 1 B G,

5. PHERAster ® HTRF & — K CHll&E,

6. £ 7L — Mgz, AX X — R cAMP OMEHR LV FEA ST cAMP % 3 &
T 5,
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7. lloprost 300nNM THFEE I 15 cAMP JiRJE % 100% & L 72BR D #tifb &4 2 efF <
HTHOLNTZ CAMP IRE % TIC% THRILT 5.

[FR]
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T/IC%

600

400

200

/N

350

300

250

200

T/C%

150

100

50

0 2(I)0 4(I)0 GCI)O
Compounds
Figure 2-2-1 T/C% of compounds in confirmation assay.
Ist 227V —=v 7 TR 671 FOFMLE W & 5t G BB 2 FEHE L 72
&5 23 MH ORI L AR BIE L I STz, ZOT v A OIEVEREM LI,
Ist A7 ) —=v 7 LRELTH D,
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[EBRFE] fEEME (P REBEME) T cAMP Cell-Based Assay
Ist 27 V== 7 TER L7 hIP ZERIKDOME ETH D CHO-K1L 2T, 1st
A7V == 7 THELN 671 O EM Z xSRIz, TN D/ERD hIP 4 L
TWARWVWLDOEPRTLHZLEEZHMNE LT, FTRROT vEeA 2FE ML, #RlbkEw
%Z 5uM (Final) TR L ., 40 % ICRIEIZE £ D TritonX-100 (2 TS EEIE L 7=,
Cisbio #:» cAMP 7 v ¥ 1 % v  (cAMP HiRange Jumbo)# i\ 7= HTRF % CTHlll &,
WL G ZHFSETH LN CAMP I2E % nM THRiL7T 5,

[7v ha—]
1. Wib&% 5ul &2 —=127 384PS, Black, LV 7 L — K (#3677)IZ4 1%,

2. 15 ET&» 5 CHO-K1 %, 8000cells/well & 72 % X 912 5ul/lwell T4k UKt B tE,

3. WRICTA0 M OKIEH . v Fd d2-cAMP & % . 5ul/well T4 1 L e f5 1k,

4. X v b ® Cryptate-#i CAMPADb % 5Sul/well ToriE# ., =RiEIZ T 1 B G,

5. PHERAster ® HTRF &£ — K CTHllE,

6. L —FEIZ, AXZ X — K cAMP OB E# L Y K& cAMP &4 384 %,

7. BRAMET, HEEND CAMP EE %2 nM THRLT 5,
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Figure 2-2-2 cAMP concentration produced by compounds in the assay (hIP(-)).
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Ist 27 ) —= 7 TH LN 671 RO &% %2 X 512 cAMP 7~ & 1 (hIP(-))
EEELEEZA, 17 MEOFMESY N IP JEHRRAIC cAMP BEAR R S ¥ 5{LA
WLl Sz, Zhbit, BFETHDH CHO-KL Hile T, cAMP PEA B 54 5 NTE
MZHED D WVIHRFZHMT 2 LEMTHDL EVWZ D, ZDOT vEA T, 4nM B
F cAMP PEA IR S H 2R LG & 1P FERF R AU cAMP PEA IR S ¥ 2 LG & f)
WrL7=, TOEMEFMEELRA LB E LT, BHEOEA. cAMP (X8 H R
LLFTH D & KO 15000cells/iwell (B5EIDOT v A KHEORK 2 FOME) T v
A LTH, R OLES . cCAMP IZRHRALLIT THh %72 % (data not shown) . 4nM
LLED cAMP IRE X, AEREFTHD &M LT,

25



[EZBREM]
fE XM (IPRFEBLMIT) T Forskolin I TIZH1F 5 cAMP Cell-Based Assay
Ist A7 J—=2 27 TR LI hIP ZERBKDIEETH S CHO-KL Z W\ T, 1st
A7V == 7 THLNT 671 FOFiI{bEMEZ XIS, ZNbOEHZ hIP 24 L
TWRWHLDEHRT LI EEZHME LT, Fied7 viA &2 FEh L,

[EZBFE] RSt
Forskolin (Adenylate cyclase % E 8 #l¥# L T |#raR Ac < Forskolin
PDE

CAMP Z BE/A S 5 M % ©-5) % 1uM (Final) T | 0 N e ¥
w5 L RIS, kA ® % 5uM (Final) TR

ML, 40 &I ERIZE 5 TritonX-100 (12 T cAMP-PK
Ri& 451 7=, Cisbio 0 CAMP 7 vt A % v k .
(cAMP HiRange Jumbo) % f\ 7= HTRF & CTHIE, [ U B P

WAL B & 3607 S TR BT CAMP 8 JE% v F19ure 2:2-3 Mechanism of
cEIF 3 CAMP production stimulated

by Forskolin

[Fv h=—]
1. Forskolin + #f{b&% 5ul 2 =2—=_> 2 384PS. Black, LV 7 L — I (#3677)
W2
2. CHO-K1 % . 5000cells/well & 72 % X 912 Sul/well T/ L 5B 44,
3. |IRICTA0 M ORIEH. v F® d2-cAMP 8 % . 5ul/well T4y L K15 1k,
4. % v b ® Cryptate-#i cAMPADb % 5Sul/well T/riE# . =iEIZ T 1 B G,
5. PHERAster ® HTRF & — K Till&E,

6. L — FFIZ, AXZ X — K cAMP OB &E# L Y K& cAMP &4 384 %,

7. Forskolin 1uM T#FE X5 cAMP B % 100% & L=, Wb &% 2 LFE S
HTHLNT- cAMP IEE % TIC% THRLT 5,
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Figure 2-2-4 T/C% of compounds in Forskolin (+) assay.
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Ist 27 U —=2 7 TR 671 O LG W Z2 X 51 cAMP 7 » & A (hIP(-) |
Forskolin (+)) Z3%ffi L 7= & = A (Figure 2-2-4). 260 f&4H D FEAL& W 2N IP FEH: R
([Z cCAMP EEAR S E 2bam LIl sniz, ZD7T v A Tk, PDE (cAMP %) fi
%) BHEERZH T 2{E6%° AC (Adenylate cyclase) Z#& L C. Forskolin @
ER 2S5 1EME AT 26 EhRT 22 LRWRETH D, 207 v A1,
Ist A7 Y —=v 7 L FREOIEMEFMEEEZBRA L7,

[Z£]

Figure 2-2-6 (2, Ifg EMfa (IP KRB ILMAL) TD cAMP 7 v &4 (hIP (-))] & TIP
SREIRBLMIL R TDO cAMP 7 vk A (hIP))] OMEE R L7, [cAMP 7 vt A (hIP
(-)) 1 T.cAMP FEAE R S ¥ 72 17 O L &L, T TIcAMP 7 > & A (hIP) |
T L W SN fbEWEEOTIZEEFN WD Z RN bnd, £z, [cAMP 7 v &
A (hIP () ) OfEE L TE Bk (IP RFEBLMIL) < Forskolin i FlZ& 15 5 cAMP
7 v A (Forskolin (+))] OfE% (Figure 2-2-7) 76, kg 17 Mo FE L & %1%,
[cAMP 7 vt 4 (Forskolin (+)) ] 2B W T%H cAMP FEEAMM ST 2{LEW E L TH
BrancnasZ b, ROWFIEMRICHD Z b, SRIEKBLEZT vEA R, IPIE
Fr 1912 cAMP EEE S E b aW AR T 2 DI +4r work LTWD & W R 5,
w2, Figure 2-2-51Z;x L7z [cAMP 7 w1 (Forskolin (+)) ] OfEH L [cAMP 7
vEA4 (hP)| OBEIEEZELET DL, [cAMP 7 vt A (hIP))] THEZ cAMP A
BsIEM 2 A L. [cAMP 7 v & (Forskolin (+)) | THE 7 cAMP PEH#381/E 2
RO OLNRWMEEDHE (REDOR Yy 7 ATHAR) X, 7rAT Vv /7 EV a2 b —4
—E LTHREL TV D AR m W W Lz, 20 &5 2 ik &%ix, 59 FEEH
HZENLIroI,

& 2 AT, PDE (cAMP 7figlgdk) EEMNZ AT b6, Ebo07 vt A
RIZBWTH cAMP PEAIERMNGRD biv, BEmAICtBIREfR & 72 5, Figure 2-2-5 T
LHIBEfRIC H D KRy Db &WEEIL, PDE (cAMP W fgfgsR) IEEHAZH T 51LE
MThLHAIRBERENEE X LN D,

—J5. Figure 2-2-5 Tl&, lcAMP 7 v A1 (hIP) ] THEZ cAMP BEA B 58 /E i 23
RO LRV, TcAMP 7 v & 4 (Forskolin (+)) ] THE 72 cAMP PEA B RIEH %
BT b EMBEOTFEN B INT (FRAROHTHEATR), 216 o{k&W i, Forskolin
HFAE T THID T cAMP FEEAB I E2LEMTH LD ACOT R AT Y v 7 EY 2
L—F—L L THBELTWSLIEEXLND, DFEV, AC IZHiA L. Forskolin #7E
TZOEREZHmSELEHWTH D, Table 2-2-1 ([N H DL EWMIEEE R LT,
BEEHLUARRNEEINTWEZD, T ofbdix, TEL2& ) Tixk<., BIZ
Forskolin /#7E T C cAMP FE/EH{ER Z A L TV, 207 v A 2B+ L T
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Figure 2-2-5 Relationship between Forskolin (+) assay and confirmation assay.
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Figure 2-2-6 Relationship between hIP (-) assay and confirmation assay.
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Figure 2-2-7 Relationship between Forskolin (+) assay and hIP (-) assay.
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Table 2-2-1 Chemical structures of compounds that do not raise cAMP

production except in Forskolin (+) assay.
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B3I IdRITYV—=7

[EBRBE®]

2nd 227 U — =2 7 TRtk & HIW L7 59 RO FEAML AW & KT IP R A ICEH
L. loprost D &G EZ S 7 F & 2{bAEMERHTZE2AME LT, 47
BOT v 2EELI,

O IP | % BL A0 JE 2 T cAMP Cell-Based Assay —X%—7v b
oy b —)L LRI LAY & ORIT loprost (IP 7 =2 k) @ & dh g % b
T5Z & T, AL B OS2 RIS,

@ EP2 @i 7 B i 52 T cAMP Cell-Based Assay —BIRM
o b — L LRI EE Y & ORI Butaprost (EP2 7 =2 k) o H £ s il 7
T 5 2 &, LAY OIEBEEE A T T 5,

@ H2 @ 3 B0 % T cAMP Cell-Based Assay —BRMHE
ay hu— it &% & O T Histamine (H2 7 2 =2 ) @ H £ ih
T 52T, ALE YOI A BT T 5,

@ mIP 38k & B4 I % T cAMP Cell-Based Assay —HF—Fv bt (EE)
oy bu—)L LR A & OBT loprost (mIP @7 ==& k) ® & dhfg %
e+ 5 2 LT AL A O FE K 2 T 5,

ENENO X —7 v b EEREREIEBTMIEE T, AERISHRZ BT 5B h %2 2%
F5, ZHETIE, lloprost A EC40 L\ 9 1 D7 =2 MNEEICEBIT 5 cAMP JE
ABEEETLHILET, ALAMEML CE -, 207 v A OFEEFMmERE L, =
> hr—/L (n=16) TPREAINTZ cAMP RE % 100% & LT, £ CVAED 35Uk
CAMP % BE/A IR S B - 37Hlifb & E HTS Bk & LT\ bd, N CTH 2 &G
MEML LT, REZ2ENTNOY —F v MZFERBHBEIMERICENT, 21
o7 A=A MREIZEBITD cAMP FEAEN L hr—/L® CVIED 3{ELLFTH
S5Th, EH2XBHLH T, HICT 110%H 5\ 1T 120% 0D cAMP BE A 8 58 7E M % 47
b0V N D B HEWVWZR S IPIERFREMICCAMPEAHRIE TWVDH EE X LI,
PRI OMBERH LN TH D,
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[EBRFIE]
@ IP M| FEHEAMA R T cAMP Cell-Based Assay

CHO-K1 Mifd %5 £, & b IP ZHE (hIP) % ZERIC R BL S & 7ol fa ik % 2 4R
L7z, IP 7 =X KT 5 lloprost & 1fM (Final) . 1pM (Final) . 10pM (Final) . 100pM

(Final) . 1nM (Final). 10nM (Final). 100nM (Final). 1 M (Final) T¥#mM4 % &
[FIFEIC . Bk &% % 5uM (Final) T¥RI L. hIP ZEF B4 Sul/well THEL
BG4 S 72, 40 /3 % ICRIEITE £ 4D TritonX-100 (2 Tt & 45 1k L 72 % | Cisbio
=D cAMP 7 v & A % » k(cAMP HiRange Jumbo) %z H\ 72 HTRF {E CHE 2 HIE L.
WA A% TFESE TR LN cAMP IRE 4 nM TR T 5,

[7mr h=—]
1. lloprost + (L&Y 5ul Z=2—=_> 2 384PS. Black. LV 7L — k(#3677)
W2,
2. hIP ZERH M4 . 8000cells/well & 72 % X 51 Sul/well T4yiE LGB A4,
3. HRIZCTA40 M OKIEH, ¥ v b d2-cAMP & % . 5ul/well T4y LS E Ik,
4. X v b ® Cryptate-#i cCAMPADb % 5Sul/well ToriE# ., =iEIZ T 1 B G,

5. PHERAster ® HTRF & — K CHl&E,

6. L —hMgIZ, AX X — K cAMP OMER LV EAINT- cAMP IRE Z 5 HE T
E)O

7. TNENOREED lloprost TEE X5 cAMP £ %2 100% & L7ZBE o, #ibs
MAaEGFEESETEHEONT CcAMP EE % TICWB THLT 5,
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@ EP2 MHIFEEHEAMR T cAMP Cell-Based Assay

CHO-K1 fifld 15 3212, & b EP2 &K (hEP2) % ZEMICHEBL S B 7ol otk 4 13
RL7,EP27 2= | CT& % Butaprost % 10pM (Final) . 100pM (Final) . 1nM (Final) .
10nM (Final). 100nM (Final). 1« M (Final). 10z M (Final), 50 M (Final) TR
md 5 LR, #RIEA®H % 5uM (Final) WL, hEP2 &% SiMila % Sul/well
TovE LIS S 7o, 40 ISR IEICE £ 5 TritonX-100 (2 TR & 45 1k L 7z
#% . Cisbio #:® cAMP 7 v & A % v I (cAMP HiRange Jumbo)% H\ 7= HTRF £ T
HAEREL, B EEWEZLFEI T TH LN cAMPREZ nM TRELT 5,

[72 r=2—])
1. Butaprost + #R{LE® 5ul Z2— =127 384PS, Black, LV 7' L — | (#3677)
(2 ik,
2. hEP2 ZE BN Z . 14000cells/well & 72 %5 X 9 (2 Sullwell T4y L K BE#A,
3. HRIZTA40 I OKIGHK. > hD d2-cAMP i % . 5Sul/well T4y LS5 Ik,
4. X v b ® Cryptate-#i cCAMPADb % 5Sul/well ToriE# ., =iEIZ T 1 B G,

5. PHERAster ® HTRF & — K CHl&E,

6. L —hMgIZ, AX X — K cAMP OMER LV EAINT- cAMP IRE Z 5 HE T
E)O

7. TNENORE O Butaprost THE X115 CAMP £ % 100% & L=, #iRib
EMELFESETHE LN cAMP EE % TICH THRILT 5,
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® H2 MHI FZHEAK R T cAMP Cell-Based Assay

CHO-K1fiflezfg 3 & LT, & b H2 %A E (hH2) Z —ithic8izFEASE TR
DAV ARk A2 BRI L7z, H2 7 2 =2 F T % Histamine % 10pM (Final), 100pM
(Final) . 1nM (Final) . 10nM (Final) . 100nM (Final). 1z M (Final). 10 x M (Final) .
100 M (Final) TIRMT 2 & [FFRFIC, #{b&% %4 5uM (Final) 0L, hH2 5l
FEBLMIE Z Sul/well THY7E LGB S 72, 40 H#%ICHRIEICE £ D TritonX-100
(Z TR & 45 1 L 7= . Cisbio #:® cAMP 7 v & A % » F(cAMP HiRange Jumbo)#%
MW7z HTRF IETHEOEZ JIE L, #Rb e 2 F SETHLLZ cAMP RE 2 nM
TRLT D,

[7mr h=—]
1. Histamine + #H{bA&Y 5ul 2= —=12 7 384PS. Black. LV 7 L — |k (#3677)
2ok
2. hH2 | LML 2 . 15000cells/well & 72 5 X 9 1Z Suliwell T4 E LG BRAA,
3. FH|BIZTA40 I OKISHK ., F > b D d2-cAMP i %, 5ul/well T4y LK s % Ik
4, % v kO Cryptate-fit CAMPAb % 5ul/well T/riEfk, =i T 1 RS,

5. PHERAster ® HTRF &— N CHliE,

6. L —hMEIZ, AX L Z— K cAMP O EHR LV EA ST cAMP RE % 5HHE T
%,

7. TNEFNORE O Histamine THE I D cAMP JEE % 100% & L 7= o #k1t
EMEILESETHE LN CAMP EE %2 TIC% THILT 5,
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@ mIP | B AR T cAMP Cell-Based Assay

CHO-K1 gz £ic, ~ 7 A IP ZFK (mP) ZLEMNICHIL S &7l ek 2 &
WL/, IPT7I=AKT&H2 lloprost Z 1fM (Final), 1pM (Final). 10pM (Final).
100pM (Final). 1nM (Final). 10nM (Final), 100nM (Final). 1 M (Final) T¥n
T LIRS, Rt E % 5uM (Final) TR L., mIP ZER S % Sul/well T

Sy E U SUS B S 72,40 0 % ICRERIZE £ 405 TritonX-100 (2 TS & 45 1k L 72 4%
Cisbio fL® cAMP 7 v & A % v b (cAMP HiRange Jumbo)% H\ 7= HTRF £ CH# ) &
HEL., b awr s SETH LN cAMP RE % nM TRLT 5,

[72 r=2—])
1. lloprost + #if{b&¥ 5ul Za—=127 384PS. Black, LV 7L — ~(#3677)
2571,
2. mIP ZERBLMN A . 7000cells/well & 725 X 912 Sullwell T4y U BS B 44,
3. FRICTTA40 DO %. v D d2-cAMP #Z % . 5ullwell T4y L A 1k,
4. X v b ® Cryptate-#i cCAMPADb % 5Sul/well ToriE# ., =iEIZ T 1 B G,

5. PHERAster ® HTRF & — KN CHl&E

6. L —bFEIZ, AZ¥ X — K cAMP O &EMHR I EA ST cAMP RE % 5 5H 7
E)O

7. TNENOREED lloprost TEE X5 cAMP £ %2 100% & L7ZBE o, #ibs
WMaEFESETHE LN CAMP E 4% TIC% TELT 5,
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[ 2]

2nd 227 U —= 7 TRtk & HIl L7 59 MO Mt &M & IR, LR 4FEEOT

vbEA 2RI D& T, i fEEMOA T LML 1o 1 Ofiffr Lz, 22T
I%. TS00001-14 ® 14 FEO/LAEWIZOWTHE T H, 5%V 45 FOFMILEMmIL, =
RARIER BIIC cAMP PEABBIER 24 L TV LA RE T R RE 24 L
TWRholo ke Th 5,
TS000001 — TS000005 @ 5 FE DA ML, Wi s hiP £5E 1T lloprost o F & i
iz~ 7 FSELHMEAET2IEMTHL, 26D 5 mOlEMITx LT
X, ALAH OREFE Z 0.6uM, 2uM, 6uM. 20uM & L 7= lloprost o & S h i~
DEBEEE LT,

TS000006 — TS000008 @ 3 FEDLAEWIEL. W 4L s lloprost & HI & Kl &2 b~
V7 bR LM ERT AN TH D,

TS000009 — TS000014 ® 6 FEDLEWIL, & > MEAH TIXZR WA, Wb Bk
EWEBEEMEEZ S > TWVWAH 72, &% £ TIZ Supplementary data & LTI T 5, F
7=, hIP, hEP2 O mIP sl B BIM RICB N T, ThZN DT 2 =2 b O HEKIE
Mz By 7 b XE 568D —E5% Supplementary figure 9-3-S-7 IZ## L 7=, 21
5OEEMIT, H2 ZRE~OERIZRD LN, 50D 5 TH M TR
ThoHd, AMRERICEVBEZEILIED LT, TNENOZREIREE R 2 E
AEBRT 2 ER® D,
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== |loprost -—Ilonrost+ Comnound S5uM

TS-000001 L
- A P
HN" N 100
N
-
80
=
c
-~ L 60+
=
° 3
o 40 -
20 b
0 : s . ) s
Br 43 42 11 -0 -9 8 T 6
Log [lloprost] M
—Butaprost —Butaprost+Compound 5uUM == Histamine — H|stam|ne+Compound SpM
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80 - 1 80 &
s 60p = 60
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< 40f S 40 -
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Log [Butaprost] M Log [Histamine] M

Figure 2-3-1 Compound chemical structure and pharmacological profile. Effect of
the compound on lloprost dose response curve in hlIP stably expressing CHO-K1
cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose
response curve in H2 transiently expressing CHO-K1 cell(lower right).

TS000001 (%, hIP % ¥ 12 lloprost O H &KLt 2 A~ 7 N &/ (L5 TH
DR, TOEMIT, B TRIECTH S (Fig 2-3-1,Fig 2-3-3). (LAY ORERTFMEZ
BT 57D, (LEWDOREZ 06 M 0D 20uM EFTELSHEDLE, 2 br—L

(DMSO) & bl U CHERKIGH B O BN 58 6 vz (Fig 2-3-2), Fig2-3-3i2®H 5
Doseratio &%, #lx X, [Alox H 25 —EDRKRE ZDOKILEZT I =2 N HMKFIZ 5] X
T I =R FEE (SEI0%AE. lloprost) & L. [AlEHALEY (B x2X. BA
W72 A= 72E) HFETT, AILREZIDOMISZGI R T T I =X MNRE L
T5H L. [A]OI[A]%: dose ratio W9, DFEV |, HHLEWMHRHBHERNT X A=A KT
HoTloGha . [Al/[AlEFH G T v 2 T =A MZE-T, 7= bOHEKIE RN
ﬁP?E/\Trﬁ%Z%M“Zo#%i% LEETHD, AN, v ba— O KGO Y5
?D cAMP ZFEASEDH DI %ﬁ?:*x%%FTmiw%%mbtomuM@
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TS000001 O A &H23 1.6 &) Z Lix, AHEMIGHRITAE~L16 /L7 P LzEW
Z 5D

== lloprost == lloprost+ Compound0.6M == |loprost = lloprost+ Compound2yM
100 . : : : 100 ———
. i.. —
80 80 |
= 60 s 60
c c
o o
= =
< 40 < 40|
20 20 |
0 i L L L L L 0 L 1 I L L L
43 42 11 10 -9 8 T -6 43 42 11 10 9 -8 T
Log [lloprost] M Log [lloprost] M
== |loprost = lloprost+ Compound6uM == lloprost == lloprost+ Compound20uM
100 — . . s 120 ; ; ; ; . .
sol 100 + ) ® e
= 60 =
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o .
s =
< 40 S
20 -
0 L . 5 : : : 0 ) ) ) ) f .
43 42 -1 10 -9 8 T -6 43 42 -1 10 9 8 T -6
Log [lloprost] M Log [lloprost] M

Figure 2-3-2 Effect of change in concentration of the compound on lloprost dose

response curve in hIP stably expressing CHO-K1 cell.

= lloprost ==lloprost+ Compound 5uM

120 : , : : : :
| mIP 27
9 1.'6 //O
8o | £ 1.2 -
E g 0 8 !
oL 60| o = _
= o y = 0.0268x + 1.1492
S 04 - R2=0.797
40 | o . .
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Compound (pM)
o
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Log [lloprost] M
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Figure 2-3-3 Pharmacological profile of the compoud. Effect of the compound on
lloprost dose response curve in mIP stably expressing CHO-K1 cell(left). Effect of the

compound on dose ratio(right).

== lloprost ==Illoprost+ Compound SyM
120 : : : ; . :

TS-000002

IP

Qﬁf\/(} N

20

cAMP nivi

0| | L | | | |
43 42 11 10 -9 -8 -7 -6
Log [lloprost] M

——Butaprost —— Butaprost + Compound 5uM == Histamine =—— Histamine + Compound SpM
100 + : : - - - 100 T T T T T T
EP2 H2
80 L E |
= 60 =
c =4
= =
S w0p S
20 L
0 1 L L L 0 L ' N L . N
42 -1 10 -9 B8 -7 -6 -5 <42 -1 10 -9 -8 T 6 -5
Log [Butaprost] M Log [Histamine] M

Figure 2-3-4 Compound chemical structure and pharmacological profile. Effect of
the compound on lloprost dose response curve in hIP stably expressing CHO-K1
cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose

response curve in H2 transiently expressing CHO-K1 cell(lower right).

TS000002 %, hIP % ¥ 12 lloprost D H ERKIG AR 2 A~ 7 N E/HH{LEMTH
L0, FOEMIZ, W TEMTH D (Fig 2-3-4,Fig 2-3-6), LAWY DIEEKEFEN %
MRT D720, \LAEYMOREELZ 0.6uM N5 20uM EFTELSEDL L, 2 br—)L

(DMSO) & i U CH &G h#r o el 23580 5 vz (Fig 2-3-5),
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== lloprost == lloprost+ Compound0.6uM
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Figure 2-3-5 Effect of change in concentration of the compound on lloprost dose

response curve in hiP stably expressing CHO-K1 cell.
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Figure 2-3-6 Pharmacological profile of the compoud. Effect of the compound on

lloprost dose response curve in mIP stably expressing CHO-K1 cell(left). Effect of the

compound on dose ratio(right).
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== |loprost ==lloprost+ Compound 5pM
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Figure 2-3-7 Compound chemical structure and pharmacological profile. Effect of
the compound on lloprost dose response curve in hlIP stably expressing CHO-K1
cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose

response curve in H2 transiently expressing CHO-K1 cell(lower right).

TS000003 i, hIP ks E I lloprost D H &G AR 2 A~ 7 F EHH{LAMTH
% H . hEP2 s B BLAMINR I W T, Butaprost ® i EKGH#R 2 H~ 7 F &/ 7

(Fig 2-3-7,Fig 2-3-9) . {bt M OREKRAFEZ BT 2720, LGV OREE 0.6 4 M
MHE20uM ETLEILEE D E, av br—/L (DMSO) & i L CHER SO T
B RO bt (Fig 2-3-8),
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Figure 2-3-8 Effect of change in concentration of the compound on lloprost dose

response curve in hIP stably expressing CHO-K1 cell.
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Figure 2-3-9 Pharmacological profile of the compoud. Effect of the compound on
lloprost dose response curve in mIP stably expressing CHO-K1 cell(left). Effect of the

compound on dose ratio (right).
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Figure 2-3-10 Compound chemical structure and pharmacological profile. Effect
of the compound on lloprost dose response curve in hiP stably expressing CHO-K1
cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose

response curve in H2 transiently expressing CHO-K1 cell (lower right).

TS000004 (%, hIP ks E I lloprost D H &G AR 2 A~ 7 N EHH{LAMTH
LN, FOEMAZ., W T TH D (Fig 2-3-10,Fig 2-3-12), LAY OB E R FM
AR T OO, ALEWMOREEEZ 06uMND 20uM ETELEIESLE, a2 b —
L (DMSO) & kil UCH &G g o e 2358 0 b7z (Fig 2-3-11),
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Figure 2-3-11 Effect of change in concentration of the compound on lloprost dose

response curve in hIP stably expressing CHO-K1 cell.
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Figure 2-3-12 Pharmacological profile of the compoud. Effect of the compound on
lloprost dose response curve in mIP stably expressing CHO-K1 cell(left). Effect of the

compound on dose ratio(right).
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Figure 2-3-13 Compound chemical structure and pharmacological profile. Effect
of the compound on lloprost dose response curve in hiP stably expressing CHO-K1
cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose
response curve in H2 transiently expressing CHO-K1 cell(lower right).

TS000005 (%, hIP # ¥ 12 lloprost O H &G IR Z I~ 7 RS/ H(LAEWMTH
L0, hIPFFRAJICAN—=ZAR LR LTV Z &b O THWT T=X MEEZA L
TWD Z ENRBEn5 (Fig 2-3-13,Fig 2-3-15), L&MW O R ERFEZ MR T 572
D, ALEW DOEEE 0.6 uM 225 20 uM £ T EH S &L, = b —/L (DMSO) &
el U CHEMIG B O REENRD bz (Fig 2-3-14), B L., {LAWIEE 20 uM (2
BT, HERISHBEORRKIGNKELS E~v 7 FL7ZDlE, DMSO IZ X 5% L
AR (FERF B2 cAMP PE/E) THDHEH R TS, LDJFIKIZ DMSO D % % %
JF7-BiH & LT, TS000005 (k& O HEIZ LV . DMSO ~D &gt 73 < | Source
plate (Z 2 mM THEE SN DILEMTH D720, 20uM £ THEE A2 EH X% L Final
® DMSO BEMN 1%L 725, 22> hr—/L & Final ® DMSO EE N 1% & L7-Ko H
BLOGHBR A T 2 & Ak 2 oD h#RIZ—ET 213 T TH SHA. Final ® DMSO
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PEREN 1%D F TlE, MRRIEN E~> 7 N L7728 TH 5 (data not shown),
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Figure 2-3-14 Effect of change in concentration of the compound on lloprost

dose response curve in hlP stably expressing CHO-K1 cell.
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Figure 2-3-15 Pharmacological profile of the compoud. Effect of the compound on
lloprost dose response curve in mIP stably expressing CHO-K1 cell(left). Effect of the

compound on dose ratio(right).
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Figure 2-3-16 Compound chemical
structure and pharmacological profile.
Effect of the compound on lloprost dose
response curve in hIP stably expressing
CHO-K1 cell(upper right). Effect of the
compound on Butaprost dose response curve
in hEP2 stably expressing CHO-K1 cell(left
side in the middle). Effect of the compound

on Histamine dose response curve in H2

transiently expressing CHO-K1 cell(right side in the middle). Effect of the compound on

lloprost dose response curve in mIP stably expressing CHO-K1 cell(lower left).
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= lloprost =—=lloprost+ Compound5pM  Figure  2-3-17 Compound chemical

140
mlP

120 structure and pharmacological profile.

100 Effect of the compound on lloprost dose

response curve in hIP stably expressing
CHO-K1 cell(upper right). Effect of the

80

cAMP n

60
compound on Butaprost dose response curve

in hEP2 stably expressing CHO-K1 cell(left

40

20

ol “ side in the middle). Effect of the compound
43 42 41 40 9 8 T 6

Log [lloprost] M on Histamine dose response curve in H2

transiently expressing CHO-K1 cell(right side in the middle). Effect of the compound on

lloprost dose response curve in mIP stably expressing CHO-K1 cell(lower left).

TS000007 /X, MOZEMEEHE L ThIP & mP TLYW kxS v 7 FEE-{tE
m<Tdhd,
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= lloprost —lloprost+ Compound5uM  Figure  2-3-18 Compound chemical
120 - . - . . .

” miP structure and pharmacological profile.
Effect of the compound on lloprost dose

801 response curve in hIP stably expressing

CHO-K1 cell(upper right). Effect of the

60 -

cAMP nM

40 G compound on Butaprost dose response curve

in hEP2 stably expressing CHO-K1 cell(left

20 +

04 < side in the middle). Effect of the compound
-3 12 -1 -10 -9 -8 -7 -6

Log [lloprost] M on Histamine dose response curve in H2

transiently expressing CHO-K1 cell(right side in the middle). Effect of the compound on

lloprost dose response curve in mIP stably expressing CHO-K1 cell(lower left).

TS000008 i%. hIP T lloprost ® HEXIGHi# % o7 b &, hEP2 T Butaprost
OHBERIGHBREEZEY 7 FSEHLAWTH D,
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Supplementary figure 2-8-S-7 (X, hIP, hEP2, H2 K& T mIP & ] & BL Al i 2 C cAMP
Ty A EM LT T, REROFEHEEREZA L TWDILEMHETH LN, ZOHI
BEEUAERGENTWDHLZ RN, 2O b, Ist A7 U —=v 7 b4
DOERFEME TICEBENTZT R TOFMRR+OHEL VD ENZ D,
wiZ, A EE 57 TS000001 — TS000005 @ 5 FEHO(LAEHIZ >N T, ik
EESZE AT OT =2 N— 2 ZHWIN TV OLHEREZNE L 2 A, FFHFICH
BRERWE G B vz,

T — AN — ZADOFERIZ LA, TS000001 X2 E TIZ3FEBHD T v & A N FEf S
nNTEH, ZOH>L 28T vt AT Active LI s Tz, AL, ZZTWH
[Active] L3, H<ETH, OEEOFHERICEBWTHMETH D LIS nzibd
MThHDHENS Z LT ET, BERMICIE Ist A7 U —=0 7 L0 &SRO
BT &I S e BE O LA O I, T-000001 BEENTND Z & 2 FEK
3%, TS000002 I%, 4FEEHD T v A NFEMIALTWEERA, TN inactive Th -
72, TS000003 (%, 7 — & X—2Z| :éiﬂfk‘éz’ﬁ i <7 veAICElT 5T
— X IEETH 5, TS000004 [X, 7T — X X— R IZEHE N TV - 7=, TS000005 IE,
5L DT v EANERINTEY, 2055 8HBEDOT vt A T Active & I S
L, 631 FEE DT vt A Tinactive TH Y, 1 >2D7T vt A T Unspecified, 11 fED 7T
v E A Tinconclusive ThH5HZ LB bhoTc, EERZ LI, FEii s/ 651 FHEHO
TyEADIL, 631 DT v A T inactive TholztWHIHRATHDL, A7V

—= T ENDMEWOTITIE. T v A IERF R & W S S E DA
J 2% 73, TS000005 (T E i ST v A OF CTHEEL AW SN7-EEIX.3% TH Y |
RSN v BEADRENR 7% THLZ NG, 7 v A IEFFENICEHEME S
I SN LA TIERNE VR D, F 1 ODMEREETERTE L7 v A DEKIC
I BRBODRHDTD, ZOXIRRPERT =2 X—=2ADEFERN O & 5FEDIEY
BT AL, RFIC offtarget #4525 Z LIFFEFWICEETH Y | HEIETEHEAHERE 2T
LBICHIEHAIEETH D, I HIT, Active IS L 8 BEHOT vEA DO L, 6
HEHOT v AT, MEDOF NI EBEZ =Ty MILIebDThole, T HDH
> X7 8 1%, short transient receptor potential channel 4 isoform 2 (< » ) (TRPC4
EMEIEND AT A F v 32V TIERBRMIC Ca* 2B S 5),  short transient
receptor potentlal channel 6 (7 v 1) (TRPC6 EMEIEND W TF A F ¥ /LT, Na" X
Ca¥"aBMEIED) LABDY VEZREME(T Y N AAT T UZFEML(T v F),
thioredoxin glutathione reductase (%4 H) <° cytochrome P450 2C19 precursor (t
F) THD, Active LfllrsneT v A DI, REDF U INIEEZ—T v FIZ
LTebDDOHTEZDLE, BtEHiEnNT 7 veA DEIAIT, 1 %RMWTHD, 70,
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EESNTZZINHDOT v A TiE, SN bEmREX, %+uM THDH, Zh
LbOT vEA T, ZOREHTHELHBINTEIBY, S, BRAFEMLZAZ Y
—=V 7T, 5uM THSIALEMOEBIERARRO HiILDH Z &5, TS000005 D
IP ~DOHEAMER L, BE LWV HSICTBWT, o off target ~DIEH & ORI A E 72 7%
BHDHEZEZLND,

EZAT, AEFBLNTALEWIE. WTRD hIP 12X L TEWZFEBREIREELH L
TW5H23, hIP, hEP2 & mIP OAFRERr Y —fifrx Em L= & Z A, hiIP & mIP o
identity (X 79 %. hIP & hEP2 [f] ® identity iX 58 %, hEP2 & mIP i @ identity (% 55 %
Thotr, MAEDENEZEZELTH, 79%& W9 hIP & mIP B o identity 1%, K&
FZAbND, 72, hIP & hEP2 [T RKDORENIEFITHEE L TWD (=7 D0
FOMEDR R ENTAR N D 7Z28 « « + ) BB D 53 hIP £ 5 AJ(C lloprost & ] & K
ik A > 7 b &€ 72 TS000001 — TS000005 (TS000003 % <) DO#ERE, KON hEP2
\Z1EF L Butaprost ® f &G 2 > 7 b S H 72L& % O i (TS000003, TS00008,
TS000010 <> TS000011 72 &) #MEET H 2 & T, HEIHEHEMBEOMAEZEOND &
E 2T,

% Z ¢, TS000003 & TS000005 OEEICHEHTHE, EHLL L RFRFE F LI
monrEKREAELTWVWD Z Enbnsd (Figure 2-3-19), b HAA, A I XV — )L
ET NIV =R T b OF B EOLERNRHEDOE VLS DY, BLRFRTO
ERLLT, by MEAYORIZHBER D FEROFMLELZFENINDL Z LN TE D,

TS-000003 TS-000005 , o o
Figure 2-3-19 Constitutional similarity
F ~
@\)‘3 h}'“\‘N between TS000003 and TS000005. The
- N’ same molecular frame between them is
HN_ _O N )v
H highlighted in pale blue.
Y
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EvMEEW (R REY) ZRHRIZLE=TvEA
[RERBE ]

t v MEEY D DMSO ~DIEMEMEN KN T2 DMSO I THRE STV A {bEw R
Pod T7 vtA 7L — FEfll4 2ERICH L TWe, TORDAIEA / N— 3
ey —nomREfILTE v MEAG W Z DMSO (ISR S IP SR SLM N R
T cAMP Cell-Based Assay. EP2 7# i & il lcd 52 T cAMP Cell-Based Assay & mIP 7#
i1 36 BN 5% T cAMP Cell-Based Assay @ 3 fEE DT v v A & FEfm L., (LA W % Hif
fiTsHsZx2HMELTEREIT- T,

[RERFE]
A) 1P 3% BRI R T cAMP Cell-Based Assay

CHO-K1 fifld Mg F12, & b IP &K (hIP) % ZERIIZ Bl S & 7l Bk A 328 4R
L7z, IP7F=A2KT& %5 lloprost # 1 fM (Final), 1 pM (Final), 10 pM (Final).
100 pM (Final), 1 nM (Final), 10 nM (Final), 100 nM (Final), 1 yM (Final) Tif
M5 & RS, $itA%% 5uM (Final) TIRM L, hIP ZER B Z 5 pl/iwell
THE LRGBS SE7, 40 % ICHIRIZE £ D TritonX-100 (2 TS &5 1L L 7=
#% . Cisbio #:® cAMP 7 v A % v (cAMP HiRange Jumbo)% M\ 7= HTRF /£ Tik
HEPEL, A mEFEIETH LN cAMP RE %2 nM THRLT 5,

(72 h=—]
1. lloprost + #{b&® 5 ul % =2—=1 7 384PS. Black, LV 7 L — | (#3677)
[ &
2. hIP ZERBMAI%EZ ., 7000 cells/well & 7225 X 512 5 pl/well To3E L BBl 4A,
3. SWIRIZT 40 DRI DS, F v b D d2-cAMP % % | 5 pliwell T4 L S IR,
4. % v b ® Cryptate-#it cCAMPADb % 5 pl/well ToyriE# ., EIEIZ T 1 B G,
5. PHERAster ® HTRF &— N CTHl&E,

6. U — M MFIZAX U F—FcAMP O EHR IV EA SN cAMPIBE 25 HE T 5,

7. ZTNENOREE D lloprost THE S5 cAMP B % 100% & L= o, #bs
MEzFESETEHEONTZ CAMP IBE % TICh THELT 5,
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B) EP2 %% FIRMAR T cAMP Cell-Based Assay

CHO-K1 fifld Z15 312, & b EP2 &K (hEP2) % ZEMICHEBL S & 7ol la bk 4 13
RL7, EP27 2 =2 Tdh % Butaprost Z 10 pM (Final). 100 pM (Final). 1 nM

(Final) . 10 nM (Final), 100 nM (Final) . 1 uM (Final), 10 uM (Final) . 25 yM (Final)
TUWINT 2 & RIS RAIEA Y % 5 uM (Final) ¥ L . hEP2 %2 & % SL I % 5 pl/well
TovE LIS S 7o, 40 ISR IEICE £ 5 TritonX-100 (2 TR & 45 1k L 7z
#% . Cisbio #:® cAMP 7 v & A % v I (cAMP HiRange Jumbo)% H\ 7= HTRF £ T
JERE L, RibEmEFE ST THE LI cAMP BE % nM TEiLT 5,

[7v ha—]
1. Butaprost + #k{b&Y 5ul 2= —=1 2 384PS, Black, LV 7 L —  (#3677)
(27 ik
2. hEP2 Z &3 BN %4 . 14000 cells/well & 72 % X 912 5 yliwell THY 1 L KIS BI A,
3. H|IRICTA40 oM OEH., ¥ v b D d2-cAMP & % . 5 pliwell THiE LS5 1k,
4. % v b ® Cryptate-i cAMPAb % 5 pl/well T4k . =IRIC T 1 BRI BUS,
5. PHERAster ® HTRF & — K Tl &,

6. L — M MBEIZAX L HX—RKcAMP DR EMR IV EEINTZ CAMPIREZHE T 5,

7. ZNZEN OO Butaprost THE I L5 CAMP JEE % 100% & L=, #hmib
EEIGFSETH LN CAMP B % TIC% TELT 5.
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C) mIP#F FHIFEMAIR T cAMP Cell-Based Assay

CHO-K1 Mifld Z 15 1i2., ~ v A IP ZAMK (mIP) Z & EIC R S E 7l la bk 2 g
WL/, IP7 =2 KThs lloprost & 1fM (Final). 1 pM (Final), 10 pM (Final) .
100 pM (Final), 1 nM (Final), 10 nM (Final), 100 nM (Final). 1 yM (Final) Tif
I35 & REFC, ke E 5uM (Final) THM L, mIP ZERHAE Z 5 pliwell
THE LRGBS E T, 40 p%ICHEIZEH T D TritonX-100 (& TS % {5 1k L 7=
#% . Cisbio #:® cAMP 7 v & A % v I (cAMP HiRange Jumbo)% H\ 7= HTRF £ T
JEPEL, iRtz FESE TH LN CAMP BE %2 nM TEET 5,

[7v ha—]
1. lloprost + #{bA&® 5 pl % 2—=1> 7 384PS. Black, LV 7L — | (#3677)
(27 ik
2. mIP ZERIBLMIL%Z . 7000 cells/well & 72 % K 512 5 pliwell THyiE L G B4R,
3. H|IRICTA40 oM OEH., ¥ v b D d2-cAMP & % . 5 pliwell THiE LS5 1k,
4. % v b ® Cryptate-#ii CAMPADb % 5 pl/well T/, EIEIC T 1 B G,
5. PHERAster ® HTRF & — K Tl &,

6. L — M MBEIZAX L HX—RKcAMP DR EMR IV EEINTZ CAMPIREZHE T 5,

7. TNZHOREED lloprost THEE X5 cAMP B JE % 100% & L7-EE o, ks
Mz FESETH LN CAMP IEE % TIC% TR T 5,
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Figure 2-3-20 Effect of change in concentration of the compound on lloprost
dose response curve in hlP stably expressing CHO-K1 cell.
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Figure 2-3-21 Effect of change in concentration of the compound on Butaprost
dose response curve in hEP2 stably expressing CHO-K1 cell.
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Figure 2-3-22 Effect of change in concentration of the compound on lloprost
dose response curve in mIP stably expressing CHO-K1 cell.
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Figure 2-4-1 Compound chemical structure and pharmacological profile. Effect of
the compound on lloprost dose response curve in hIP stably expressing CHO-K1
cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose

response curve in mIP transiently expressing CHO-K1 cell(lower right).
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Figure 2-4-2 Compound chemical structure and pharmacological profile. Effect of
the compound on lloprost dose response curve in hlP stably expressing CHO-K1
cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose

response curve in mIP transiently expressing CHO-K1 cell(lower right).
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Figure 2-4-3 Compound chemical structure and pharmacological profile. Effect of

the compound on lloprost dose response curve in hIP stably expressing CHO-K1

cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2

stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose

response curve in mIP transiently expressing CHO-K1 cell(lower right).
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Figure 2-4-4 Compound chemical structure and pharmacological profile. Effect of

the compound on lloprost dose response curve in hlIP stably expressing CHO-K1

cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2

stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose

response curve in mIP transiently expressing CHO-K1 cell(lower right).
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Figure 2-4-5 Compound chemical structure and pharmacological profile. Effect of
the compound on lloprost dose response curve in hlIP stably expressing CHO-K1
cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose

response curve in mIP transiently expressing CHO-K1 cell(lower right).
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Figure 2-4-6 Compound chemical structure and pharmacological profile. Effect of
the compound on lloprost dose response curve in hIP stably expressing CHO-K1
cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose

response curve in mIP transiently expressing CHO-K1 cell(lower right).
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Figure 2-4-7 Compound chemical structure and pharmacological profile. Effect of
the compound on lloprost dose response curve in hlIP stably expressing CHO-K1
cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose

response curve in mIP transiently expressing CHO-K1 cell(lower right).
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Figure 2-4-8 Compound chemical structure and pharmacological profile. Effect of

the compound on lloprost dose response curve in hlIP stably expressing CHO-K1

cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2

stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose

response curve in mIP transiently expressing CHO-K1 cell(lower right).
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Figure 2-4-9 Compound chemical structure and pharmacological profile. Effect of
the compound on lloprost dose response curve in hlIP stably expressing CHO-K1
cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose

response curve in mIP transiently expressing CHO-K1 cell(lower right).
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Figure 2-4-10 Compound chemical structure and pharmacological profile. Effect
of the compound on lloprost dose response curve in hiP stably expressing CHO-K1
cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose

response curve in mIP transiently expressing CHO-K1 cell(lower right).
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Figure 2-4-11 Compound chemical structure and pharmacological profile. Effect

of the compound on lloprost dose response curve in hlP stably expressing CHO-K1

cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2

stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose

response curve in mIP transiently expressing CHO-K1 cell(lower right).
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Figure 2-4-12 Compound chemical structure and pharmacological profile. Effect
of the compound on lloprost dose response curve in hiP stably expressing CHO-K1
cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose

response curve in mIP transiently expressing CHO-K1 cell(lower right).
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Figure 2-4-13 Compound chemical structure and pharmacological profile. Effect

of the compound on lloprost dose response curve in hiP stably expressing CHO-K1

cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2

stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose

response curve in mIP transiently expressing CHO-K1 cell(lower right).

hIP 58§ 78 B AR R & mIP SR 3 B AL R T lloprost O H &SR E A 7 b &
Bz, mIP B BEMPWEDO TN LY KE< A7 LTV,

76



— IIoprost -—Iloprost+ Compound SuM
120

TS-000028 hiP

100 -

N"‘C(S' 80 [
N=
60

cAMP nM

40

20

43 12 11 10 -9 8 T -6
Log [lloprost] M

—Butaprost —— Butaprost + Compound 5 uM -_— IIoprost -—Iloprost+ Compound 5uM
140 T T T T T T 100
12| hEP _ mIP
80 |
100 +
Z 80! T O
o o
Z 60 3
o o 400
40 ¢
20 |
20
0 : ; ; : 0 : : .
11 10 -9 -8 -7 -6 -5 -4 -3 12 11 10 -9 -8 - -6
Log [Butaprost] M Log [lloprost] M

Figure 2-4-14 Compound chemical structure and pharmacological profile. Effect
of the compound on lloprost dose response curve in hiP stably expressing CHO-K1
cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose

response curve in mIP transiently expressing CHO-K1 cell(lower right).

77



TS-000029
GHy
NRCHa
h::ﬁ

——Butaprost —— Butaprost + Compound 5 yM

140

hEP

120

100

80 +

cAMP nM

60

40

20 +

0

-1 10 -9 -8 -7 -6 -5
Log [Butaprost] M

-4

== |[loprost ==lloprost+ Compound5 M

120

100

80

cAMP nM

40 +

20 L

0

120

100

80

cAMP nM

40 +

20 ©

60 -

60 [

hiP

Y

-3 12 11 <10 -9 -8 - -6

Log [lloprost] M

== [loprost ==lloprost+ Compound5 UM

miP

-3 12 -1 <10 -9 -8 - -6

Log [lloprost] M

Figure 2-4-15 Compound chemical structure and pharmacological profile. Effect

of the compound on lloprost dose response curve in hIP stably expressing CHO-K1

cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2

stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose

response curve in mIP transiently expressing CHO-K1 cell(lower right).
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Figure 2-4-16 Compound chemical structure and pharmacological profile. Effect
of the compound on lloprost dose response curve in hiP stably expressing CHO-K1
cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose

response curve in mIP transiently expressing CHO-K1 cell(lower right).
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Figure 2-4-17 Compound chemical structure and pharmacological profile. Effect

of the compound on lloprost dose response curve in hiP stably expressing CHO-K1

cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose

response curve in mIP transiently expressing CHO-K1 cell(lower right).
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Figure 2-4-18 Compound chemical structure and pharmacological profile. Effect
of the compound on lloprost dose response curve in hIP stably expressing CHO-K1
cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose

response curve in mIP transiently expressing CHO-K1 cell(lower right).
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Figure 2-4-19 Compound chemical structure and pharmacological profile. Effect

of the compound on lloprost dose response curve in hiP stably expressing CHO-K1

cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2

stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose

response curve in mIP transiently expressing CHO-K1 cell(lower right).
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Figure 2-4-20 Compound chemical structure and pharmacological profile. Effect
of the compound on lloprost dose response curve in hiP stably expressing CHO-K1
cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose

response curve in mIP transiently expressing CHO-K1 cell(lower right).
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Figure 2-4-21 Compound chemical structure and pharmacological profile. Effect
of the compound on lloprost dose response curve in hIP stably expressing CHO-K1
cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose

response curve in mIP transiently expressing CHO-K1 cell(lower right).
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Figure 2-4-22 Compound chemical structure and pharmacological profile. Effect

of the compound on lloprost dose response curve in hiP stably expressing CHO-K1

cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2

stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose

response curve in mIP transiently expressing CHO-K1 cell(lower right).
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Figure 2-4-23 Compound chemical structure and pharmacological profile. Effect

of the compound on lloprost dose response curve in hiP stably expressing CHO-K1

cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2

stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose

response curve in mIP transiently expressing CHO-K1 cell(lower right).
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Figure 2-4-24 Compound chemical structure and pharmacological profile. Effect
of the compound on lloprost dose response curve in hiP stably expressing CHO-K1
cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose

response curve in mIP transiently expressing CHO-K1 cell(lower right).
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Figure 2-5-25 Compound chemical structure and pharmacological profile. Effect
of the compound on lloprost dose response curve in hIP stably expressing CHO-K1
cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose
response curve in mIP transiently expressing CHO-K1 cell(lower right).
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Figure 2-5-26 Compound chemical structure and pharmacological profile. Effect
of the compound on lloprost dose response curve in hIP stably expressing CHO-K1
cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose
response curve in mIP transiently expressing CHO-K1 cell(lower right).
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Figure 2-5-27 Compound chemical structure and pharmacological profile. Effect
of the compound on lloprost dose response curve in hIP stably expressing CHO-K1
cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose
response curve in mIP transiently expressing CHO-K1 cell(lower right).
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Figure 2-5-28 Compound chemical structure and pharmacological profile. Effect
of the compound on lloprost dose response curve in hIP stably expressing CHO-K1
cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose
response curve in mIP transiently expressing CHO-K1 cell(lower right).
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Figure 2-5-29 Compound chemical structure and pharmacological profile. Effect
of the compound on lloprost dose response curve in hlP stably expressing CHO-K1
cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell(left below). Effect of the compound on Histamine dose
response curve in mIP transiently expressing CHO-K1 cell(lower right).
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Figure 2-5-30 Compound chemical structure and pharmacological profile. Effect
of the compound on lloprost dose response curve in hIP stably expressing CHO-K1
cell(upper right). Effect of the compound on Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell (left below). Effect of the compound on Histamine dose
response curve in mIP transiently expressing CHO-K1 cell (lower right).
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Figure 2-5-31 Effect of change in concentration of the compound on lloprost
dose response curve in hiP stably expressing CHO-K1 cell.
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Figure 2-5-32 Effect of change in concentration of the compound on Butaprost
dose response curve in hEP2 stably expressing CHO-K1 cell.
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Figure 2-5-33 Effect of change in concentration of the compound on lloprost
dose response curve in mIP stably expressing CHO-K1 cell.
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Figure 2-5-34 Effect of change in concentration of the compound on lloprost
dose response curve in hlP stably expressing CHO-K1 cell.
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Figure 2-5-35 Effect of change in concentration of the compound on Butaprost
dose response curve in hEP2 stably expressing CHO-K1 cell.
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Figure 2-5-36 Effect of change in concentration of the compound on lloprost
dose response curve in mIP stably expressing CHO-K1 cell.
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Figure 2-5-37 Effect of change in concentration of the compound on lloprost
dose response curve in hlP stably expressing CHO-K1 cell.
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Figure 2-5-38 Effect of change in concentration of the compound on Butaprost
dose response curve in hEP2 stably expressing CHO-K1 cell.
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Figure 2-5-39 Effect of change in concentration of the compound on lloprost
dose response curve in mIP stably expressing CHO-K1 cell.
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Figure 2-5-40 Effect of change in concentration of the compound on lloprost
dose response curve in hlP stably expressing CHO-K1 cell.
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Figure 2-5-41 Effect of change in concentration of the compound on Butaprost
dose response curve in hEP2 stably expressing CHO-K1 cell.
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Figure 2-5-42 Effect of change in concentration of the compound on lloprost
dose response curve in mIP stably expressing CHO-K1 cell.
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Figure 2-5-43 Effect of change in concentration of the compound on lloprost
dose response curve in hlP stably expressing CHO-K1 cell.
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Figure 2-5-44 Effect of change in concentration of the compound on Butaprost
dose response curve in hEP2 stably expressing CHO-K1 cell.
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Figure 2-5-45 Effect of change in concentration of the compound on lloprost
dose response curve in mIP stably expressing CHO-K1 cell.
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Figure 2-5-46 Effect of change in
concentration of the compounds on
dose ratio in hIP stably expressing
CHO-K1 cell.
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[ZE%]

TS-000005 DHELALEY 00 FAE MRIZT v A 2HEim L& ZA by MeEGP &
Db IKEREME AN L2 AW & LT TS-000040 # B9 Z & A T& 7=, TS-000040
R 20 uyM f77E FCTlX, lloprost ® H & ISHIFRZ K 4 5Ll EAE~T 7 S/ 516
ZHLTWND

Fo. BB L7z TS-000005 Oy K% DMSO IZIERSET v A Lok 2 A,
W EICHEA L2 oK 5% L 7= TS-000005 @ 3K H profile L 1Z R 2 2R NS ST,
HARRIZIE, BEICARS—F oA ) _R=varvrZ—nNEAL, BRTHRELT
V72 TS-000005 (%, lloprost ® HERISHIHFE A MDD TRE L7 hSEH—FH T,
AECHBEEA L7 TS-000005 27 v A 35L&, By 7 eI Kb LALETT |
ODIERO G RBBEO LN, BEFEH HA R 5 L3 %, TS-000005 &) A<
Fl—bEmER CHESAEPOEA L TWAIZLEDLLT, Ty MENERD
AREMED 1 2L LT, kEMITEENDIAMPOEERZ Z N D, £ 2T, HllE
AL 72 TS-000005 # HPLC THRI L 7=, 7 v A 2% L7z, ZOMEIT, BlOLH
ICRBLE20, 2R ECHOWTIEELL TELET 5,

AT, BT MEWEEA L TV D TS-000005 X TS-000040 (T4~ A [R5 % s
T h TV =, BEERSA VXV UEKNG R D, BRERIZB W T, EEEME A
E2T2DICHBEREFREICOVWTELET D,

EFTFHFBFREA VX VIV UCEEEL. T V7Y —VOBEBREELEEEILIED L
tert-Butyl ® X 9 72 @@ WG E D EEMEIC L ETH D 2 E BRI I Lz (Table2-5-1),
Table2-5-2 T R4ICCIRF A d 2 L HEIEENMEK N2 2 L ¥ bnrd, 51T, OCH;
LEOBWNIENEETHY , EHEERFICA YT 2V VB THLILEDLDH D,

INETOMEND By MEAW D IKEIEM 2 R T 5 O KL E 2L E Lol
RN LWE Y ICBbNd, L2L, R2ICOCHs &R H 2 LiEMENN L4252 &
MH, R2Z IS OLRLIBEBHIvRERERT CHLZ LN RBIND, £Z T, R2
Z OH, CHjz, CH,CHs K HER 2 LICEM L2 GER., A VX 2 U o TiER<x /Y
VICEBE LGS OMEIEEEBEOB AR LETHDLEEZEZLND,
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Table2-5-1 Structure-activity-relationship of the compound for hIP

N=N
N\ N‘"R1
I
FERALE-7ZI=XF: lloprost
Compound Ri= /2 7HE  Compound Ri= L THE
F
TS-000005 r‘{ﬁ 11.1uM  TS-000044 .:(/U N.D.
0"\,
TS-000036 10.0uM  TS-000045 f\/©/ N.D.
TS-000043 .r"\/© N.D.

CAMP PE/EHIAR L W 7 T =A PO ECS0fEZ R L. 7 =X hHEMOLEIT N,
25D 1 DOBEEICT HHBILEMEE LR, [EY 7 Mil CEFLE, g, 7o
ATV 7TV al—F—JEHOLHEFEL T 5, N.D.IE not detected DI,
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Table2-5-2 Structure-activity-relationship of the compound for hIP

N=N
N Nﬁ
std;Rﬁ
R4 v R? fERAL-73=Xk: lloprost

Compound R2 R3 R4 R? R6 ELTHE
TS-000047 H H OCH,  OCH, Al\@@ ND.
TS-000037 H o cl H "i’“(:@ 15.3 uM
TS-000038 H H F H ;{’C@ 15.3 uM
TS-000048 H H OH OCH; ;{@ N.D.
TS-000049 OCH, H H OCH, Ah@@ N.D.
TS-000040 OCH; H H H j\r{‘:@ 5.4 uM

113



Table2-5-3 Structure-activity-relationship of the compound for hIP

N=N
N N{
RS R6
R* R?
R? ERAL-7ZI=XF: lloprost

Compound R2 R3 R4 RS R6 HETHE

TS-000050 OCH, H H OCH, N.D.

TS-000051 H H Cl H N.D.

L

L
TS-000052 H H F H ;{’O\ N.D.

L

Oy

F
TS-000053  H H \F<F H N.D.

F
TS-000054  H H H “Ke Sy N.D.

N=N
N. Nf
RS R6
R4 R2
R3

ERAL=-73 =X} : lloprost

Compound R2 R3 R4 RS R6 HETHE

£y

TS-000055 OCH; OCH; H H Q\fo N.D.
;fN NH,

TS-000056 OCH, H H OCH, Q\fo N.D.
"éw NH,

TS-000057 H OCH, OCH,  OCH, Q\fo N.D.
ﬁN NH,

TS-000058 H H F H CIYO N.D.
Sy NH2

TS-000059 F H H H CIYO N.D.
Sy N

TS-000060 H H Cl H CIYO N.D.

=z
I

2
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RE
R* R?
3
R ERAL=-73 =X} : lloprost

Compound R2 R3 R4 RS R6 ELTHE
S

TS-000061 Cl H H H 0o N.D.
‘_‘{N NH,

TS-000062 H H CH, H 0 N.D.
"éN NH,

TS-000063 OCH, H H H CJYO N.D.
Sy, e

TS-000064 H H F H CL N.D.

OH
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lloprost Tld%H <. NEEZ I =X +FTHS PGLZAVETYEA
€3-4=0:0)

NIFET T=2 FTh 2D PGlL 1%, ZOFEMOEI NG HTS R CTh 7272
(Figure 2-5-47), {87 2 =A K & LT lloprost Z#ff i L T\ 7=, lloprost @ K & [A1 £k
2. PGl DHEMISHMRZLY 7 hSEDLZLEMBET LI EEHMELT, By b
LB M OTEED @ BB Z X HRIT, cAMP 7 v A & 32 L 7=,

0
0
OH
OH
o
)D /
HO’ ’
— HD"

HO' )
(\ e
- NFEEPGI, =

-Epoprostencl(§8; T 70— lloprost(& B &h ; HTSTIP
V PGREFHIEODEER) D7I=ARELTER)
T,,=10 min
0]
OH
o)
HO

HO

HO

6-keto-PGF1a
Figure 2-5-47 Chemical structure of PGI, (Epoprostenol), 6-keto-PGFla and

lloprost.
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) {7 Prostacyclin activity

-
-

______

Figure 2-5-48 Prostacyclin activity region in PGI, (Epoprostenol).

WERICEmSNZT 2= 2 RO MR 5 | PG, IE Figure 2-5-48 (233 & 9
CANVR IR, 5 BEREOTVFIOVEHEENMD 3 DN T I =A MEVERFFICEZE (L
FHEETHDLZ ENMOLIL TV, lloprost X7 F =& MEMEIZEE MO —D>TH
AT VX LVEHSEICEEEME M2 7T A=A NThD, TvEAICHERT T I=2%
k @i 1% Allosteric modulator ZERZMFIEICH O CTEETH 5728, PGl, & lloprost
HEOBEVWPIEHEMICEBEZ NETZePmbhTnd,
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Figure 2-5-49 Effect of change in
concentration of the compound on PGl,
Eporostenol) dose response curve and
dose ratio in hIP stably expressing
CHO-K1 cell.
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Figure 2-5-50 Effect of change in
concentration of the compound on PGl;
Eporostenol) dose response curve and
dose ratio in hIP stably expressing
CHO-K1 cell.
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Figure 2-5-51 Effect of change in
concentration of the compound on PGl,
Eporostenol) dose response curve and
dose ratio in hIP stably expressing
CHO-K1 cell.
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Figure 2-5-52 Effect of change in concentration of the compound on % of control
cAMP production (T/C %) stimulated by PGIl, (Epoprostenol) 10° M (Left side) or
PGl, (Epoprostenol) 10° M (right side) in hIP stably expressing CHO-K1 cell.

T A=A RNTHDHPGLEEZ 10°MHDH VT 108 M THEHEL., bEWIEE 21k

121



SRELEDT—FTHDH EMIT I=A FEEN10°M O TH Y  HMIE 108 M
DEETH D,
[ZE%]

TS-000040 /X TS-000040 20 uM T.PGl, ® &G HR 2 K 1265 £ 7 h &8 7=,
INETOTRATY v 7EY 2 b —F —HREMEOFRHR L THE SN TV DHILEDIL,
30 UM T 57 FCTho720. 50uM T 105 7 hTho7=h T35, Th
b & T 5 & TS-000040 IR WiEtEO@mWMEEW TH L EEZ D, LI
iz, TS-000040 XX TNV THDHED, L LIOIEHMNRTEIRKTHY, ~HFDOR
FOHLDIEIEIERZA L TVDERBIE, TORFIAWITMmD THRWIEEEZ A L T
HIZENRBIND,

LEIOERTIE, TyBAIHEHT 27 T=2 & LT lloprost L v NEMET =
ARTHDLPGIRR2ZAZRR LGN HEBIGHBEZRELS LT FESELT BRI
oo ThiE, ZNETICHE SN TV AIMOZEEROT B ATV v 7 EY 2L —F —
BRFRICEBNTHoNZI 7T T =X hotEiEsZEbS® 5 & doseratio 2217 5 )
o a it (Proc. Natl Acad. Sci... 2010, 107,4746-4751) & —%¥4 %, £ b % b
TOAT Uy 7EFVal—F =) b0k, TABRZERICHEEGT D L. ZREKD
MEELZSI I, Ta =AM EZHEROBIMERT LT XL T M 200
Thd, PG, OT7 = MEWRFFICEELRIMAMICEM A M, FRARZLENWT
T=AME LTHIBEINTZDN lloprost ThH, £D7=®, lloprost #7 Z =X & L
THERHLET v DKL PGLEZT7 =AML LTHALEREE TiX, £ 7 MED
—HELARWVWENW) ZEREAEERIETEARY, EEHENICEZDE, ARKET I =2
FTHDPCLAEV 7 4y FFDEIC ZAEDaA T+ A—va AL TY
DT NTEA D D,

F72. loprost #7 A=A R ELTHEHLTT v, LEHEE PGLEZT =X |
CLTHALEEA KT EE, PGLE7 I=A & LCHEMLZHEOEMIEND S
BN, ALEWORIE L OBICE VBRIBERED b, 2% 0, LAY OREKRFNIC
PRSI N TND EEBE X LD,

ZITHIN 2T, Figure 2-5-52 2 onbd L H1c, 73 =2 MNREZEE L Ttk
EYMOREEENSEEE, 3 o — Ik L CEMEEY ORE N E < 72X
2HIFE CAMP EAHBR I TVWAE E WX D, PGlL EE %L 10° M I E L 72K,
TS-000040 ¥ 20 uM TiE, 2> ba—/b (2 b —/L%Z 100% & LTW5) I2X
LTHI 615 (600%) & cAMP EAMBIEM A H L TWD 2 Lnbrol,

& T AT, TS-000005 DO#EIC L 2 HEIEE~DEED Z & Th 5, HPLC FEi
L TUW 721 TS-000005 (Figure 2-5-49) & HPLC k%L L 7= TS-000005 (Figure 2-5-51)
OFEREZ T 5 &, HPLC K#L L 7= TS-000005 1%, {b&MmE@mEERMLTH LV
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7 hTDHZEE o7, HPLC FH L CTuv/Z2 ) TS-000005 ¢ 20 uM £ CTHEE % & <
THELEYT NOREREOONDZ LD, 10 M £ TIHERHRFLLT TH 528,
IEEHORE R X HIZE L THIE, 2T fl L TR O KSR fé/ﬁf%m
5710, L7 hOEEBRRBO LN EfEmMAT O, %LEH H 23 5 70 i
SFED Lot REZNIE, EENIAMBOGFERLELRDL D, F—LAWTLH Lot
DEVD, TNETHLNTEHRBICREIEELZGEX TWEEEZILND,

CZTHiRELT.hP & mPOKRER Y—ITZ T 25 & identity (X 79% TH Y |
FAEZZEBIZANTH MOZHFELEBLTRWNWEZEZTWD, MET —% & LT,
SREBOFECV—RFTOT — 2L, Ach ZREOT AT Y v 7 EY 2 L—F—ff
BEALAY 2012 4E D 2 HIZ nature IZHB# SN2 DT, TR ENDWIXNS T —Z &5l
AL, T b B OETELET D

hIPEMIPDEE B A &I —TEEDOREODS—EHT

1
human IP  —===~========—me=m === - MADSCRNLTYVRGSVGPATSTLMFVAGVVG 30
mouse IP  MKMMASDGHPGPPSVTPGSPLSAGGREWQG**G**WAI***QD***##sasssevswner €0
o 1 | E—

NGLALGILSARRPARPSAFAVLVTGLAATDLLGTSFLSPAVFVAYARNSSLLGLARGGPALCDAFAFAMT 100

Qt."t'tG"tRSHfOQQ.'t'ﬁ'Q'V"""C.'i'iitt't"itittl"QH"m't'T.’t’t' 130

v
FFGLASMLILFAMAVERCLALSHPYLYAQLDGPRCARLALPAIYAFCVLFCALPLLGLGQHOQYCPGSWC 170

""t'T'i.it"'".'t'tt"fii'it."t‘lp'.QS"..'C."S"IQ&’*E‘I...t.'t. 200

Y A/ G-
FLRMRWAQPGGAAFSLAYAGLVALLVAAIFLCNGSVTLSLCRMYRQQKRHQGSLGPRPRTGEDEVDHLIL 240
'I".S'.'.'C'.'."'S'M'ﬁ'ﬁ?s' 'F't"iQ'h.'YH#QQ’.R..H"W'TS'AR*Q'.Y"" 270

vl
LALMTVVMAVCSLPLTIRCFTQAVAPDSSSEMGDLLAFRFYAFNPILDPWVF ILFRKAVFQRLKLWVCCL 310
-AlltQIQ't'ﬁ"'M'ﬁGOtthtnq_qRoooooooot-Natt.c..-'.*itt.a-ntt'-'ptLttt 339

CLGPAHGDSQTPLSQLASGRRDPRAPSAPVGKEGSCVPLSAWGEGQVEPL - - PPTQOSSGSAVGTSSKAE 378
*ARSUS** L AA***RP** ¥ * * * xD* *PSLOA* ¥ * KR A & ¥ S AT ¥ # AR * PAV*[TGGD*CS**MP**S* 409

ASVACSLC 386
FTAR KRR 417

Figure 2-5-53 Deference of identity between human IP and mouse IP. The positions
of the putative transmembrane segments, I-VII, are underlined above the amino acid
sequences. This figure is quoted from FEBS Letters. 1994, 344, 74-78.
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hiIP. hEP1. hEP2. hEP3. hFPEhTPRAIZE T AEEBR A&
I—JREBOFREODS—@EHT

I n
hIP (13)SVGPATSTLMFVAGVVGNGLALGIL--SARRPAR-PS--AFAVLVTGLAATDLLGTSFLSPAVFVAYARNSSLLGL 84
hEP2 (17)NSPVTIPAVMFIFGVVGNLVAIVVL--CKSRKEQKET--TFYTLVCGLAVTDLLGTLLVSPVTIATYMKG-QWPGG 88
hEP3 (48)S5VSVAFPITMLLTGFVGHNALAMLLVSRSYRRRESKRKK-SFLLCIGWLALTDLVGQLLTTPVVIVVYLSKQRWEHT 123
hEP1 (32)GASPALPIFSMTLGAVSNLLALALLAQAAGRLRRRRSATTFLLFVASLLATDLAGHVIPGALVLRLYTAGRA-PAG 107
hFP (26)RLSVFFSVIFMTVGILSNSLAIAILMKAYQRFRQKSKA-SFLLLASGLVITDFFGHLINGAIAVFVYASDKEWIRF 101
hTP (44) IABPWFAASFCVVGLASNLLALSVLAGA--ROGGSHTRSSFLITFLCGLVLTDFLGLLVTGTIVVSQHAALFEWHAV 98
TII v,
hIP ARGGPALCDAFAFAMTFFGLASMLILFAMAVERCLALSHPYLYAQLDGP-RCARLALPA-IYAFCVLFCALPLLGLGQHQ 162
hEP2 QP----LCEYSTFILLFFSLSGLSIICAMSVERYLAINHAYFYSHYVDK-RLAGLTLFA-VYASNVLFCALPNMGLGSSR 162
hEP3 DPSGR-LCTFFGLTMTVIGLSSLF IASAMAVERALAIRAPHWYASHMKT -R-ATRAVLLGVWLAVLAFALLPVLGVGQYT 200
hEPl GA----- CHFLGGCHMV*PGLCPLLLGCGMAVERCVGVTRPLLHAARVSVAR-ARLALAA-VAAVALAVALLPLARVGRYE 180
hFP DQSNV-LCSIFGICMVFSGLCPLLLGSVMAIERCIGVTKPIFHSTKITSKH-VEKMMLSG-VCLFAVFIALLPILGHRDYK 178
hTP DPGCR-LCRFMGVVMIFFGLSPLLLGAAMASERYLGITRPFSRPAVASQ-RRAWATVGL-VWAAALALGLLPLLGVGRYT 175

v VI

h1P QYCPGSWCFL-RMR--WAQ----- PGGAAFSLAYAGLVALLVAAIFLCNGSVTLSLCRM (13 ) RPRTGEDEVDHLILLAL 243
hEP2 LQYPDTWCFIDWTT--NVT------ AHAAYSYMYAGFSSFLTLATVLCNVLVCGALLRM (46) FRRIAGAEIQMVILLIA 276
hEP3 VQWPGTWCFISTGRGGNGTSSSHNWGNLFFASAFAFLGLLALTVTFSCNLATIKALVSR(11) AQWGRI-TTETAIQLMG 286
hEP1l LQYPGTWCFIGLGPPG------ GWR-QALLAGLFASLGLVALLAALVCNTLSGLALHRA (52 ) ARRARAHDVEMVGQLVG 301
hFP IQASRTWCFYNTEDIK------ DWE-DRFYLLLFSFLGLLALGVSLLCNAITGITLLRV( 6) HRQGRSHHLEMVIQLLA 253
hTP VQYPGSWCFLTLGA------~--- ESGDVAFGLLFSMLGGLSVGLSFLLNTVSV-ATL- - {10) QQRPRDSEVEMMAQLLG 249

VII
hIP MTVVMAVCSLPLTIRCFTQAVA-PDSSSE--MG-------- DLLAFRFYAFNPILDPWVFILFREAVFQRLKLW( 80) 386

hEP2 TSLVVLICSIPLVVRVFVNQLYQPSLER---EVSKNP----DLOAIRIASVNPILDPWIYILLRKTVLSKAIEK (145) 488
hEP3 IMCVLSVCWSPLLIMMLKMIFNQTSVEHCKTHTEKQKECNFFLIAVRLASLMQILDPWVYLLLRKILLRKFCQI( 30) 390
hEP1 IMVVSCICWSPMLV--LVALAVGGWS-STSLQ--R-PL---FL-AVRLASWNQILDFWVYILLRQAVLRQLLRL( 37) 402
hFP IMCVSCICWSPFLV--TMANIGINGN-HSLET--C-ET---TLFALRMATWNQILDPWVYILLREAVLKNLYKL( 41) 358
hTP IMVVASVCWLPLLVFIAQTVLRNPPAMSPAGQLSRTTE-KELLIYLRVATWNQILDPWVYILFRRAVLRRLOPR( 21} 343

Figure 2-5-54 Deference of identity among human IP, human EP1, human EP2,
human EP3, human FP and human TP. The positions of the putative transmembrane
segments, I-VII, are underlined above the amino acid sequences. This figure is quoted
from FEBS Letters. 1994, 344, 74-78

Class A Class B Class C
(for example, M2 mAChR) (for example, CRF1) (for example, GABA)

< Orthosteric <> Allosteric

Figure 2-5-55 Structural biology of GPCR orthosteric and allosteric sites. GPCR
is classified into class A, class B and class C. Putative orthosteric and allosteric
binding sites of each class GPCR. This figure is quoted from Nature Rev. Drug Discov.
2009, 8, 41-54.
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M2ZBEDT7I/BERAMNEAIVVRAT)VIESBERY
TOARTYYOEEEEIDHETE

FRXTYvYELL

b Extracellular /

FIYVRT) Y EGL

' .,1

Nature. 2012 482, 547-552
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Figure 2-5-56 ldentified orthosteric Binding site and putative allosteric site of
Ach receptor M2. This figure is quoted from Nature Rev. Drug Discov. 2012, 482,

547-552.

hiP & mIP OfEZ T 5 &, BEEIE RN A A COMEERE LS, V=T D45 0
PR T ISR 2 & 3D 19,

Ach ODZHEEDOT v AT Y v 7 EV a2 b—F =, V=T DMK EEHN (7 1
2TV ZEAL) BHY, TA=A MO (VY ATV v ZEAL) OR EIZ
MrEL TV 2, Zhix, HBLLETHLHICTERVA, ARIGLNTZE v MEADY
DFEEENALA N —TITHFEL TV D BIE, hIP & mIP fICHFET 20— T HEO T
SBOEVWVKTEZNICERNT 2307+ A=y a VOBENR, mIP (23 2 EKETE
PEDRE DA S Lz,

Z iz x <, Br.J. Pharmacol. 1989, 97, 657-668 T(%. human, pig. horse ® IP
IZ similar TH 52, rat O IP TR > T D ERmTToNTND I Ent 2 <y
ATCartv 7 NeRIETHOEFRETHL NS L2V, £72. lloprost Tid7Ze <,
6a-carba PGI, <> Cicaporst 2 EDRIO T T=AFTHET v A LTHDIVLENDL D &
EZTW5D,
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% 6 #i Binding Assay

€33-4=]:0)|

INETHEH, 2nd Ay V¥ —ThD cAMP ZIEHREORE L LC& -, Lo
L., ZOFMMiRTIE, (bW EZREMOMEERZFMT L LiIxTERY, 22
T, B MEWE T S loprost Z HWT, FHE{LEMFEIE T CTT I =R FDO%
BAE~OBIMERW L3252 &0 RUORMMibEmE T A= FRBE LRI & (GF
fifta e 7 A=A hOFBEEMURE—THDLEHAET D) 2RI LI ZEEZHENE
L C. Binding Assay % 3 L 7=,

[
(=]

Receptor

ERENOL P

i — 100

=dlitlA=g) £
o 80

Agonist () %
l E

L] 5
\ i -E 40

:

2

)

<<

43 42 M1 40 -9 -8 T 6
Log [Agonist]M

Figure 2-6-1 Rl labeled agonist is displaced by non-labeled agonist

blby MEEIRT I=RA MNEAEMICHEET 220X, TI=AMEHEATD
728, 7 2= hiZ displace &, figure 2-6-1 (Z7xT KL 2 (ZERAlL A ¥ D I FE R A7
(2 agonist binding IZI&E T4 2% 2%, 7uxs v s/EPal—F—ThhiE, 7I=2%
NEWERIOEHALICREST DO, TA=AMNEEFHEATH IR, TI=A DX
KREEZMEZEO 5, 7725, agonist binding (XK T L7220,
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[RE& K5 %]

Cell membrane homogenates (40 pg protein) are incubated for 60 min at 22°C with 6
nM [®HJiloprost in the absence or presence of the test compound in a buffer containing
10 mM Hepes/KOH (pH 7.4), 1 mM EDTA and 10 mM MnCl,. Nonspecific binding is
determined in the presence of 10 uM iloprost. Following incubation, the samples are
filtered rapidly under vacuum through glass fiber filters (GF/B, Packard) and rinsed
several times with ice-cold 50 mM Tris-HCI using a 96-sample cell harvester (Unifilter,
Packard). The filters are dried then counted for radioactivity in a scintillation counter
(Topcount, Packard) using a scintillation cocktail (Microscint 0, Packard). The results
are expressed as a percent inhibition of the control radioligand specific binding. The
standard reference compound is iloprost, which is tested in each experiment at several

concentrations to obtain a competition curve from which its ICsq is calculated.

Reference: Biochem. Biophys. Acta, 2000, 285, 1483

(k2]
200
°-\°
2 150
£
£
m
S 100
o
o
(@]
= 50
=
0 o 5 10 20

TS-000040 32 & (uM)

Figure 2-6-2 Effect of change in concentration of TS-000040 on % of control
specific Binding. RI labeled agonist is not displaced by TS-000040. IC50 value not
calculable.
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[*H] lloprost D FE % [ & L C. ML &M OIEE % 5 yM, 10 yM, 20 uM & L&
STV &, v ba—x LTCRH] lloprost O FE~DOFEGBSHEML TS 2
&N o 7= (Fig 2-6-2), A7 — % Tk, iMi{fb &M R MEZ =2 fr—L L, 20
Ikf @ Binding Z 100 % & L TW A 72 AL G IRINT ~TD ZF{k T, Agonist Binding
DA ERRB I T,

ZRIT %, TS-000040 iZ[*H] Hoprost & HiA L CWW R WZ ERRB Sz, &L,
TS-000040 A7 ZT=A h LRI UFEAEMICES T 272 561F, AiEO X 512, Specific
Binding IFE F L TW I3 TH 5,

[E%]

KT v DR L LT, TS-000040 IZ[*H] lloprost & 5i& LTV W Z & 234D T
HECTHD, AL TWARWI EnD, ANV ATV v 780 E TR DAL HES
LTWDHZENRBEND, T74bb, TS-000040 N{FEET HZ L T, [*H] lloprost
EWATHZ L 3y hr— R 5 [PH] lloprost d 3 AR~ A A E L
TWDHZERHLNERD, ZHE, TREAT IV v I7EV 2L —F—0DER (EFE
NIRMET =2 MNESEMN E TR ARDZWMMIZHES L, 7TI2=R NMFEFTEDOZRIR
~OEZ M ESE LAY 2w L TVnDENR D,
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BTH X7V7 40— ¢EHAFREOBRK

€3 92):0)
INETT v LTHELNLEBEEEIT, ¥ XTIHILEM R T IR LE L TO
ETHD, ZIT, BERFT 2 LICL T, FF VT 4 —DEWIC L D HAEE

%Rkl L7z,

[ZBRFE - MRI]
Table 2-7-1 Chirality-activity-relationship of Hit compound in cAMP assay

CHIRALPAK IATHE|

TS-000005 :
FElziad ®IzEE

Fast Slow

N NJ(
"""""" o Y Y T o T 4

0 10 0
Time Ymin)

Volts

\V ARV
fEAL-73d=XI : Epoprostenol
Compound AL THE
TS-000005 6.9 uM
TS-000005-F 3.9 uM
TS-000005-S 171.9 pM
<CASET: 1cmlD.X25cmlL>
Column_ - CHIRALPAK IA
Size - 1 emlD. x 25 cmL
Elunet n-~FHL S TA/—)L S DIFILTE =090 /10 7 00
Flow rate - 1.9mL/min
Temperature : 25°C
Detection 254nm
Sample conc. 500mg/L
Injection : 2.36mL
Interval 28.0min
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INETHEHLTWIALEMITI T EIKTHoT2od, ERROEHITKFT NI T A
® HPLC THFEHEIL, cAMP 7 v v A 2Fi L= 2 A, FTUILAEMDO I LR
DRHIEY 7 MEWEFE L TWEZ EDRHLMNE -T2, ABFZE TR L7 TS-000005
X7 V7 4 —NEBEHEICEET I T AT Y vy IEV 2L —F—Th D,

[E%]

Table 2-7-2 |Z7R 3 X 912, ZHE TITHAR I EEKS KRGS O HIZiE,
FIVT 4 —NEEEHICRKRESSEBELTVWDILORD D, KFETELNTZILED
LR EFOXZ7 VT 4 —OHRTRAT Y v 7 EVab—F—EHEZHL TS LHMNH
bt irol, B, HBoNTEMAITASZOMmKICHEZ REx, MO THETHD &
EZTWD,

Table 2-7-2 Importance of chirality

IFoFAI—DRH

HO,C HO,
H —
HzNj\gN COzCH3 HO \ / com
1{) . . HoM
FANI)T—LA jﬂﬂ'\e:‘f—'ifjl_‘/' | r‘_i\ o
(5.5 BED00MEE L Gk SAIER WL 3
. (OE FEELEL
(RR){E EHL (& Sz iER
FOKE E4H1ER —HlZOHFH
@1/, e
OJ;NI,% HsCO
R= s,  coH F7oxty
(HE ZHERILEAAER HiE HEEEHY (SR dm -t R AEER
(O EHELEL Ok REEEHYLL (R)E BIEEHY
—HlzDHFH —HIzDHEH —HIXE . A TEIER

% 8 fi PathHunter assay®**°
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[EEREM]

P B DR X2 XV EThHD IP ICHBEEA L TWL Z 2R+ o2 %
AL LCEM LA, flxiE, 2hETO cAMP 7 vt A Tik, PDE ~DOEETHHK
HENTLEN, IP~O7 X7 U v Z7/EMTIERS &S AT LITAROM RN
b b,

[RERAX]

1. PathHunter Cell % 5000 cells/well & 7225 X 912 20 pl/well THriEL, 37°C,
overnight, incubation, Assay Buffer; Cell plating O(serum:1 %)
W& YWE 2.5 pliwell THEL ., 30 4. 37°C T incubation
Beraprost % 2.5 pl/well T4yiE L. 90 4[], 37°C T incubation

4. Detection Reagent Working Solution % 12 pl/well TorE L., 60 43, =i T
incubation

5. Plate reader CT#llE

B-Galactosidase\-"
Small Fragment

B-Arrestin

Substrate

B-Galactosidase- ‘0
Large Fragment @)

Figure 2-8-1 Assay principle of PathHunter B- Arrestin assay.

#)PathHunter B- Arrestin 7 v & 1 {22\ C(Figure 2-8-1)
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—#IZ, GPCR IZU W v KMREET HZ LIk B-arrestin 28Y 7 b— F &L, fi
WTTROY 7T IVRENFESND, AT vEATIEH, 7I=R2 FDOZEE~DR
A2 X - T B-arrestin XY 7 v—h&EidH e, GPCR @ C Kumfllizhk& L
B-galactosidase @ Small fragment (ED) & . B-arrestin (Zff /Il = #17= B-galactosidase
@ Large fragment (EA) & 23 FAERK SV CIEMERIEESR & 70 5, 2 @ B-galactosidase 1%
PEIZ X0k SN B FR A 7T L2 EST HZ LIk, GPCR ITXf
TOIEMDOIERM ZREMNR LR D,

[#5 8]
Table 2-8-1 Activity of TS-000065 and chirality-activity-relationship of Hit

compound(TS-000005) in PathHunter B-Arrestin assay.

fEAL=7I =X} : Epoprostenol

Compound U THE
TS-000065 21.2 yM
TS-000005-F 10.7 uM
TS-000005-S N.D.

N.D. indicates not detected
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RLU

RLU

TS-000065
(5t 2K)

30000

25000 -

20000 -

15000

10000

5000

9 -8 -7 ] -5
Log [Beraprost] M

TS-000005-F

35000

30000 -

25000

20000

15000

10000 +

5000

9 -8 -7 -6 -5
Log [Beraprost] M

FAd-ACORERGERE2FEY
ThEEHDITBELLEYRE

21.2 uM
—y =1.1333 + 0.0408x R=0.91096
5 T v T T T
| — DMSO “
[—125uM o |
|—25uM  E
§ 2 /
»
0

0 5 10 15 20 25 30
Compound (pM)

FIdZRArORERICHERZ2EEY
ThEELDIZHEGIEEVRE

10.7 uM
——y =1.0933 + 0.0848x R=0.98857
s T T
1 — DMSO at
1 —12.5uM
| —25uM g s
8 . :
1!-

0 5 10 15 20 25 30
Compound (pM)
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TS-000005-S

N FOd-ZRAFNOHAERICHEBE2EEY
N JrESEAHDIZHERIEEVRE
NS - uM

C@

—y=1-0.0196x R=1

30000

25000 | — DMSO sl

20000 | b —25 HM

15000 +

RLU
Dose ratio

10000 |

5000 -

1\

9 8 7 % 5 4 0
Log [Beraprost] M

0 I5 10 1I5 2lﬂ 2I5 30
Compound (pM)
Figure 2-8-2 Effect of change in concentration of TS-000065, TS-000005-F and

TS-000005-S on Beraprost dose response curve in PathHunter B-Arresitn assay.

INETCAMP 7 v A KO Binding 7 v A TREE{LAY D IP ZFIE~DIEM %
MR L TE72M, AR OMKRIC I FMEEwN IPICEEEHLTWSD Z L 2R T
X/, TEIER, T MEEMTRLINETO cAMP 7 vt A4 THOLNZT — X
ERBEIC, T LA MOR T OREY 7 MEHZAELTEY, TOEMEMBL 7€ 2
KD 12 THDZ EBHERTE T,
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OO

B-Arresitin ZHEIE L L C, fHM{LEMICL DT 0 AT U v 7 EF Y 2 L—F —{ERAN
X RIETHD IP ZEENL TWVWDLI EE2HERLEZN,. £ O PathHunter
B-Arrestin 7 v & A T L7l (8 11X CHO-K1 TN E CTAMNHEHAL C& /218
FEFREULTHD) TCAMP 7 vt A L THT,

€3 :3=1:0)|

AT v A TliE, GPCR (0% Y IPZHFMK) @ C KimflliZ B-galactosidase @ Small
fragment NfEA L TV 729, native 72 IP ZREKEIFERLLIN, THLZ LI OZR
KERB LM T, 2O IPEZNLTCAMP BEASN DI NE I DR THZ L% H
)& LCEME L7z,

[RE&F ]

IP 7 2 =2k T 5 Epoprostenol % 102~10" M THEMT 5 & FKIZ, #ibE
Y% 12.5 yM (Final), 25 yM (Final), 50 yM (Final), 100 yM (Final) T¥winL .
PathHunter B-Arresitin Cell Z . 7000 cells/well & 725 £ 512 5 pl/well To3iE L & B
h &7z, 40 DHRICRIEICE 1D TritonX-100 |2 TG & &1L L 7= . Cisbio o
cAMP 7 v ¥ A % v b (cAMP HiRange Jumbo) % A\ 7= HTRF % THOE &2 HIE L . Hiik
fbEWE A SHTHELNTL cAMP BE % nM T#itd %, Assay Buffer (X, Cell
Plating O(serum;1 %)% £ f§ L 7=,
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TS'OOOOGS —y =0.97667 + 0.1216x R=10.99965

_ - 5
(Tt 2F)
NN ‘I
N. N
-% 3
N 2
(]
| 1
FIZAMORERIGEHRE 2L
TrSEADIZHELGIEEMEE 0 5 10 15 20 25 30
84 UM Compound (uM)
——y=0.71325 + 0.1429x R=0.99931
100 - - - =i
— DMSO
80 3
' —12.5 UM
z 60 | | =—25uM _%
o — 50 uM é
TS a0 100 pM 8

20

0 n I L
43 42 11 A0 9 8 -7
Log [Epoprostenci] M

40 60 80 100 120
Compound (pM)

Figure 2-8-3 Effect of change in concentration of TS-000065 on Epoprostenol

dose response curve in PathHunter B-Arresitn assay.
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TS_OOOOOS_F —y=‘0.9461-»0.252107x R.=u‘99‘295

20

N:N 15
10

N\M{ |
Sass |

FId—ArORERICHREZ2EEY

Dose ratio

60

WERIEEYE : P
IhESELDIZRHEFLEVRE o e
4.2 uM Compound (uM)
—y=-0.408 + 0.32944x R=0.99148
120 . : : 40 - . , , .
100 | s 1 — DMSO *
— 125 uM 30 f
3 80T + — 25 UM °
% 60 - 4 = 50 HM ; 20 +
g 100 uM 8
40 |
10
20 |
0 - 5 | L " " M ) i
43 42 41 w0 9 8 7 0 40 60 80 100 120
Log [Epoprostencl] M Compound (pM)

Figure 2-8-4 Effect of change in concentration of TS-000005-F on Epoprostenol

dose response curve in PathHunter B-Arresitn assay.

TS-000065 % TS-000005-F Wi b2 7 MEVEN#HER TE 72,
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€3-4=1:0)

REMAL S NEEN 2 R THD TP ICHEHBEERA L CTWD Z 2B T D L%
AL LCEM L, flziE, 2hETO cAMP 7 vt A Tid, PDE ~DOEETHHK
HEanTLEW, IP~07r 27U v 7/EATIE RS &b AT LITEOR RN S
HiLd,

[RE&FE]

1. PathHunter USOS Cell % 5000 cells/well & 72 % X 92 20 yl/well T/37E L, 37°C,
overnight, incubation, Assay Buffer; Cell plating 5(serum:#J 1 %)

2. #WHEIEEWE 2.5 yl/well THEL, 3047, 37°C T incubation
Beraprost % 2.5 pl/well T43iE L., 180 43 fi]. 25°C T incubation

4. Detection Reagent Working Solution % 12 pl/well T4 {E L., 60 4], =& T
incubation

5. Plate reader TillE

Endosome

B-Galactosidase-
Small Fragment

B-Galactosidase- N
Large Fragment
02 °,
Supstriat% Light
s¢)PathHunter Internalization 7 v & A (Z 2\ T
AT v A b, PathHunter B arrestin recruitment 7 » & A OB & REEIZ, 7T 7 A
YhETveAEFHLIELDOTH D, Mo FY —AREIZHIAELL
B-Galactosidase @ Large fragment &, % —% v NZFKD C KGN S 7= FH 4l
172 B-Galactosidase @ small fragment 28, 7 T =X hOHPKIZ LY ¥ —F v SR
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ERMBENICERDIAEIN, = RY —A~OENE Z > 72’2, 7V AF UKL
TP 2 oDORERB A OMTENEZ 5 2 & T, BRIELEOBM 2 L2 Rt HREE I
LU R FTRE & 72 D

[#R]
Table 2-8-2 Activity of TS-000065 and chirality-activity-relationship of TS-000005

in PathHunter U20S Internalization assay.

fERAL-7ZI=X}: Epoprostenol

Compound HELTHE
TS-000065 9.2 uM
TS-000005-F 8.7 uM
TS-000065
10
NN
N\Nq( :
(|) [=] 4
. - . 2
FIZArDORAERICHBE2EES
jﬁéﬁéml:ﬂ‘gﬁit%mﬁﬁ 0 0 1'5 26 3‘0 ;0 5‘0 60
92 UM Compound (uM)
——y=0.92333 + 0.1172x R= 0.99897
2000 T T T L 10 T T r T
— DMSO
— 12.5uM .
1500 |-
— 25 M
— 50 uyM 2 s
3 1000 ” &
& @
8 4
500 |
2
0 |j= __
s Log[.geraprc;;t] me ° 0 10 20 30 4 s 60

Compound (pM)
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TS-000005-F

FIA=ArDORAERGERE 2L
IhSELDITRELCEVRE
8.7 uM

2000

1500
3 1000
o

500

=10

-6

-9 -8 7
Log [Beraprost] M

— DMSO

| —12.5uM

— 25 M

— 50 pM

Dose ratio

Dose ratio

10

0 10 20 30 0 50 60
Compound (pM)

—y=0.94333 + 0.1216x R=10.99948

0 10 20 30 40 50 60
Compound (pM)

Figure 2-8-5 Effect of change in concentration of TS-000065 and TS-000005-F on

Beraprost dose response curve in PathHunter U20S Internalization assay.

ZNE TcAMP 7 v & A kT Binding 7 v & A T
R L TEn, SRR RIZLY

CRIEEIC, TaRAT Y v 7Y 2L —F—{EHEN

LAY D IP Z FIE~DEM %

AL SN IPICEHBERH L TCWAD Z & 2R T
X7, IR, TV EYDOTRLEINETDO cAMP 7 v A TEHEONTZT — X
WO LT,
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[E%]

PathHunter B-Arresitin 7~ & 1 } O PathHunter Internalization 7 v & A ® 3} (2 X
ST, iHlEAEHO IPZHEKICHTHTrATY v 7 EY 2 L—F —(EANE#HZE
KaM LTV ENHRTE L, MEOMIZT., cAMP 7 vt A 2% L2/ T
., ZNETOMELVIEHEERK 12 IR TWER, ZHIEEHALET v AN
77— EENDIMIEN 1 ThHholeld, TNETEBLTCEET vEA RNy T
7= TIZ01%BSATHDZ Lo, RHMIALEMDF 3T H O WG D TEEE O K
TEHWERRERTHD EEZ N D, FEREICFMEAEW D& X7 BiEH %1% 99.9 %
THV., 4%BSAEHETFNTD CAMP 7 v & A T, TOLEY 7 MEMITEZFIKT L
- (E2E, HIHBZMR),

& Z AT, PathHunter B-Arresitin 7 v &4 THOLNTAE T 7 MiX, cAMP 7 v &
ATHLNTEY 7 M E T 5 & IEHEME IRV, 2k, WTEMEO B-Arresitin-1
& B-Arresitin-2, & VB A L 7= B-Arresitin-2-B-Gal il T, 72 =A hD ¥ 7 F )L
EEVWEIT-ODTHDHEEZ B DH, DiscoveRx tTik, =6 % % B-Arrestin-1-B-Gal
X B-Arrestin-2-B-Gal # AL CTLEFKBKICL T, #—F7 v MMZT5H GPCR ®
ARAMERIZED  BWT—2OBNb FEHoTind Lo Th b, B-Arrestin-2-B-Gal
(T, FEETIC GPCRIEFFICHATT 2 2 B2 0O 0, N—AEEREWNTZ®, SIN I
DHIZS L, BEBKICLTWRNWEThD, D%, B-Gal OfEHAE L T By A
B-Arrestin L OBANEZ V| KIGHERNMETFTLTWLD EE 2 b5,
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FEOHi FUNRNIEMNEREEHEEN

[BERBE M)
A 4% D in vivo FEAM & FLIE 2 . TS-000065 O & o 2R 7 B Hk & 3R 2 51 L 7~

[=ERAE]
BHT T E LCIMSIMS Z A AT, BIE L7,

Protein binding (plasma, human)

Test concentration :10 uM

Source: human plasma

Technique :Equilibrium dialysis Incubation 4 hr / 37 °C

Detection method :HPLC-MS/MS

Reference: Acebutolol, Quinidine, Warfarin

Assay included in: Bioavailability Acebutolol, Quinidine, Warfarin
%75 3CHK : Banker, M.J et al.(2003) J. Pharm. Sci., 92: 967-974.

[FER]
human plasma Z %R L 7= Z U X7 EHFEAGHFEIX99.9% ThHHZ LB bho T,
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[REE ]

ZZETCOFMEEOIEMHMEIL, $T 0.1 % BSA @ Buffer T cAMP 7 vt 1
EEMLUEERTHD, 4%, invivo Ta v NEMiET 5 LT, FHli{EE® D #
VR ERGREEETOMLEND D, £ CHHMifbEM O Z R EREEIC L DK
BIEME~DORELFMT 5222 HMNE LT, 4% BSADEMFET cAMP 7 v &1 &5
e L7z,

[#52]
—y=-1.08 + 0.0538x R=1
TS-000065 5 . . . : :
N=N o
N N\\/
& 3
N
SRS i .|
I
» = ~ 17
FIdZACORAERICHBRE2EEY
IhEERDICREGEEMRE Y I
0 20 40 60 80 100 120
97.2 uM Compound (uM)
70 T T T T T T 5
60 | ~ |—DMSO
P — 12.5uM ‘r
50 .
- — 25uM .
| | = 37
£ 40 — 50 pM
SR 100 uM s,
20 +
10 T
0 . A T 0 : ; : : :
-2 11 40 -9 -8 -7 -6 -5 0 20 40 60 80 100 120
Log [Epoprostenc|] M Compound (uM)
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—y =0.695 + 0.033229x R=10.99999

TS-000005-F s
N=N o
N . NA(
2 3
N
8 2t
FIZADORERICHEIRE2ME LD 1}
IhESEADIIRELGIEEMRE
39.3 uM 0 e
0 20 40 60 B0 100 120
Compound (HM)
70 - T ; T T - 5
o |  — DMSO
| =— 12.5 UM 4
% | —25uM
z w0 | 1 — 50 uM g 0
Z %0 100 pM %
Q o 2
20 +
10 T
0 i 1 i i I N . L L .
-2 11 40 -9 -8 -7 -6 -5 0 0 20 40 &0 80 100 120
Log [Epoprostenol] M Compound (pM)

Figure 2-9-1 Effect of change in concentration of TS-000065 and TS-000005-F on

Epoprostenol dose response curve in Cell based cAMP assay.

4% BSA T TD cAMP 7 & A % 3 LI R Tl fHMifb &M o 7 Mi
DREAR T L, Zix, FEifba o &2 X7 E~OW s BIEMHEE OK T ZH»
B2 b, FHIEEYM DX R EREEGHFEIZ99% THDL I EN, ZORMREEE
fHiFTuns,
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% 10 #i Supplementary data

High Throughput Screening #EAli R DL
PGlL, DZEARTH L IP 1L Gs %D GPCR ThHhH7-, IPHIIC LV EASIND
CAMP ZIEMERIEDIE L Lic, IP EHAEFERAT LT A= NFETIZBIT
CAMP FEEZ IR S & 2L EMERR T H72DIC. cAMP iR & LT HTRF v X7
LA L, EEE High Throughput Screening 17> 7=, IP SIS HMRIC 7 2=
A R To® % lloprost & IRl & Z U L. cAMP # E &7 5 Z & TlL&W % 5E Al
Lz, BEARMIZIE, FRET @ K —& LT BEu¥ithE ., 727874 — L L IR E
S d2 AT, @E OABILADITEEFAN S B EIERFITE VR, EuTEE A
DENFYF T IV ERFMTHLO, IV ARNERRS % —ERHZ I =0
ExFET HZ T, RETLIHIEOPFLZRS Z LN TE, BRHEMICD & Fr i
CHMHTEDREN D D, Z ORI MEOCRIEL & FRET Z#lA6bE5 2 L T,
%%?ﬁﬁ‘ﬁd@@ background # ¥ Z#BrETE, SINLEZ K& M ESEDZ ENAMREL 72
Do
Z @ cAMP FEAfi R 1%, BT cAMP Hiik-cryptate (2 xf 95, Flifd THEA S L72 cAMP &
nﬂﬂﬁuft%‘(a%é CAMP-d, L OBAT v A Th D, Piik-cryptate 78 d, EAHEAEM L

TS AEICIXFRET ZE 2 L, d O NI R TH D 665nm OEERBE I, —FH., it
%ﬂwmmﬂﬁ%?ﬁiénkUWPkﬁﬁwmbk A TIX FRET (3 2 59,

cryptate D HE NI ETH D 620nm OENBIEIND, 20O FHEOENOENS d;
& cryptate @ FRET 2% Z 5% L, Delta F Z R O EUEEK ) 5 ERL L 72 M BRI HE W
CAMP R & Z R T %,

Delta F = (Standard or sample Ratio) — Ratio,eg/Rationeg X100
WEIZBT DNy 7 770 ROFMIEDOZOIZET LTS
Ratio = Aggsnm / Beaonm X 10*
FRET Zh= O 5 H
Rationeq I% negative control (Assay buffer & anti cAMP fiL{k-cryptate O ZJEA) O
Ratio TH V., dy H¥ D 665nm D& Filz 7272, Bl S5 81X cryptate H
k&ind,
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Supplementary figure 2-10-1 Standard curve of detection for cAMP.

i cAMPASEEEEh I &
P nnn Hrast Ex : 337 nm Em: 665 nm
| | - \ A~ AS
UL L@E/ Ac  fERam 0 Pond
PDE —\, cAMP-d,
— «— . N\
AMP cAMP ATP anti cAMP cryptate
/\ FRET
1 B HE 5k cAMPHEEEEN IR &
cAMP-PK
¥ Ex:33? nm Em:620 nm
AT LTFILOFIE
i
ﬂﬂﬂﬂ'#ﬁwﬂﬂﬂ & EE S
antl c \
MRS ti CAWP cryptatd

Supplementary figure 2-10-2 Assay principle of cAMP Cell-Based Assay

Delta FfEIZXx} 3% cAMP Ol & A L5 & 1 nM 25 100 nM O E T, &b
B IZ CAMP Z R A[RETH D b vo 7=, £ Z T, 384 plate ® 1 well H7= Y O
fli %% % 2000 cells/well 2> 10000 cells/well £ CHREE 50, IPT7T 2= O A EK
JEHRRAY . DR S BAF R BEIRICINE D KO & a2t Lic, TORER. K
7000 cells/well T7 v A £+ 5 Z L2 L,
High Throughput Screening ® &4 # %t

[EBRB®]
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AN == 7 HEETDHICHTEY, B oXDOREAZTETLILERNDD, T2
T L& D Y 12 DMSO % AW T, lloprost 2 EC40 DK TT v A % £
L7c, ZOBRIC, KISSETWLIMICRESCREEHE LD EZI TRV HDOEH
BL, 7vkA~OREE (FZL— DML TROESOMEDO K ELE KT T HEHE D

EMET %) 2EET D,

(=8RG ]
CHO-K1 #Mild Z 1 £12. & b IP AWK (hIP) % ZERICFEHL S 7ol fa bk 2 588 1
L7z, Pod v A7 AT, DMSO ZpiE L7, IPT7 =X s Td % lloprost Z 300pM
(Final) (EC40 JREE) TR L, 40 3% I23KIZE £ 5 TritonX-100 (2 TG & 15 1k
L 7=, Cisbio t:® cAMP 7 > & A1 % » k (cAMP HiRange Jumbo)#% f\ 7= HTRF {£ T
HEL, btamad HESETH LI cAMP IREZ R L 72,

S1105112~S1105114 (X E iR E - MEEHZR L (XL — MERTR)
S1105115~S1105117 [I&E REE - BEEFH LV (Bl LW, YL — FER
o 77)
[72 h=2—]
1. lloprost + ##ifib&% 5Sul 2= —=27 384PS. Black, LV 7' L — (#3677)
W27,
2. hIP ZEIE N4 . 8000cells/well & 72 % X 91T Sul/well THy1E UK S B iE,
3. WRICTA0 B DORIEH. v Fd d2-cAMP #& % . 5ul/well T4 & LK e fs 1k
4. % v b ® Cryptate-#it cCAMPADb % 5ul/well TorFE#% ., =iRIZ T 1 R G,
5. Pheraster ® HTRF &— KN CHlE,
6. YL —hMEIZ, AX U H— K cAMP O EMR L Y K&k cAMP E% 3R 3 5,
7. lloprost T#HE S5 cAMP EE % 100% & LB, #iib AW % fF S8 5

b7z cAMP iRE % TIC% TR T 5,
Table 2-10-1 7y &4 74—~ v b
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LLLLL

Ll

reference |:| n=16 Lane3 — Lane22 (¥ n=320

Edge [ n=40
Center D n=40

TVU—brEMERHLET A TIE, LIFLET V— bDbm & RRE S TEICENET
HZENDHDLH, I, SWOFD, RIRIZHESTHMWICE S (2D WIEmIC T
ISR ) D ZERAZITOND, ZOXH T L — FOEALFREN
JERIE, FIREEREWIIE2S TRRO X HI2Ex b5,

1) RELT M AR a VEERTIT>T0D 0, RIETIT> T 5072 LY)
2) loprost Z3iEA T (lloprost U — N—OREIL 00 E D M, 7 AVIAEIRE
TEDTHERD LTI

3) FL— FEM (LERORMMIEN, MILEE AT

4) plate reader ® REA (PMT MHE & ik O BN —E TRV, T L—hAT—
COMERRRE)

PERIL, 40 DG SHETVWHM, BT L — b2 HERATHEIE TV 72D (HTS

FIFER 25CITKRIEN TV DD, HLOBRERELBETIEFHINATVDI EEZEZILN
HEME), BIEHLICTL— 2 ERD I ERSBEHED T, DOFLVALTEEDL L
THREEHEZ LGS (LVEBICRE - BEFHRLESEME) T mEePRLofo
B ERITONE P ERFT X LT v A 2 E L7,

[FR]
Table 2-10-2 XL — N Z & OFMIE B O L8k
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Average 5. Mg hir CM—  T/C%
reference ifi 347 76 i1 <;§j;;> 100.0
Lane3 — 22 637 5.87 77 54 95 £
51105112 Edlge 64 6 310 71 56 4.81 97.0
Center 622 3.92 70 56 6.31 :
Difference 2.4 pe— .6
reference 63.2 4,30 70 56 <;§§§;) 100.0
Lane3 - 22 A0S 3.91 72 16 95 7
51105113 Edlge 61 .3 .48 70 54 5.70 97.0
Center 593 3.96 aa 48 6.68 (:?&E\
Difference 2.1 —— a0
reference G2 5 4 67 71 56 QSE) 100.0
Laned — 22 Al 1 3.71 70 50 97 1
51105114 Edlge G625 2 58 70 57 476 100.0
Center 600 3.76 aa 51 6.2 :
Difference 2.8 4.5
Average 5.0 Mg hdir CM—  T/C%
reference G2 5 5,76 70 56 (@) 1000
Laned — 22 GOLS 3.87 73 52 96 7
51105115 Edlge 625 416 73 55 666 99 5
Center 59 2 3.47 67 52 556 :j%#ﬂ\
Difference 3.3 p— 5 S
reference fil 1 4.00 67 54 (;ggg;> 1000
Laned — 22 613 350 72 51 1003
51105116 Edlge 2.5 2 85 aa 55 452 103 1
Center 59 5 3.94 71 53 657 :
Difference 3.0 I 4.8
reference G017 .09 Gf 54 <;fjj;> 1000
Laned — 22 575 3.30 af 48 5.71 95 3
51105117 Edlge 593 311 aa 52 5.23 975
Center 57.3 2 67 G4 51 4 66 .
Difference 21 3.4

CVIEIZ6RIEZETHLZ NG X6 2T DREIFMEICRD L)L TEHRNI &R

bmole, RUOSOBOIRE - MEEROMFEZZEZTH, FilhE P ROMEDAEITE
WIER BN o Te, il FROMDZEIL, TIC%EE LT 4%HIEZETHDL Z LMD
Mmolo, EERIZ, ZOENRESHEN 8 HibEMEMRWTT veA % LIZRIC, k&M%
Pl S ECHEE D LD MEERD LNV TIERVDONEZBLE LT,
ZZT, TTCIREELEZE Yy MEAWERY Ty 7ar bua— Lt LT, BEOT
v A G CHBL L LA N AT REN ST 2 E MR T D720, Fild ERE £
L7z,

(=8B /]

MQO0800010 (Lane3~Lane22 £ T 320well TN Z I B 72 5 5L &M A - T
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W27 L — kT, TS-006900(FE ML E#)IX KIBIC A TWD) OF L— F&EHWT,
lloprost # EC40 DIRETT v A ZEELBEIC, IENTHBETHZ L KV RL S
HIZBWTHRBRICHEAT L L 2R T 2T, 7Ty A 2FE LT,

[EBRF5IE]

CHO-K1 #ifid 15 =12, & b IP Z &K (hIP) & &EMICRBL S H 7o Ml fa ik 2 3R
L7, Pod ¥ 25 AT, MQ0800010 (TS-006900 (FEAti{kA %) 7% KI3IZ A>T %)
Z Final 5uM & 725 X9 E L% P 7 2 =2 s Toh 5 lloprost % 300pM (Final)
(EC40 BE)TIHRIM L, 40 ISR IEICE £ 5 TritonX-100 & TG &5 1E L7z,
Cisbio tL® cAMP 7 > & A1 % > I (cAMP HiRange Jumbo)% 7= HTRF £ CTHIE L |
BRI G ELFESIETHOLNTLCAMPREZFEN L RA—71LV— M4 3R L.,
B2 i L7z,

S110518~S110520 LA L HIZT v k& A
S110606_1~S110606_3 (X L AHIZ7T v & A

[72 F=2— 1]

1. lloprost + (L&YW 5ul Z=2—=_> 2 384PS. Black. LV 7L — (#3677)
2o

2. hIP ZERBEMIZ . 8000cells/well & 72 % X 512 Sullwell T4 vE L G B4,

3. FRICTA0 MO E. v b d2-cAMP % % . 5ul/well T/ iE L K2 1k

4. % v b ® Cryptate-#i cAMPADb % 5Sul/well T/riE# . =iEIZ T 1 B G,

5. Pheraster ® HTRF & — K CHl&

6. 7L —hMEIC, AX LU X —FcAMP O EH LV KIS cAMP &2 584 %,

7. lloprost THE XD cAMP BE % 100% & L7, b aW %z LFE S8 Th
b7z cAMP B E 4 TIC% THRLT 5,

[ R]
Table 2-10-3 H/HMEF = v 7
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S1105118 T/C%FE R~

3 4 5 5 7 8 El 10 1 12 13 15 16 17 18 19 20 21 22
96 104 113 93 96 99 107 97 119 94 88 5 97 97 99 105 96 98 90
105 102 100 102 103 8 109 104 20 = 102 82 104 = 29 108 106 o6 108
86 83 5 99 81 82 81 o4 84 96 80 11 103 101 102 84 88 87
104 103 102 105 105 20 ez 12 104 85 94 104 102 23 106 105 101 g3 a4 109
28 a1 101 103 103 20 101 112 100 o4 a3 108 107 23 a2 a8 100 103 o4 o7
101 102 103 108 110 100 102 a7 a0 148 a4 20 o8 96 105 104 114 78 108 107
93 98 95 90 94 91 89 81 92 97 103 89 94 90 94 a7 94 a7 102 92
108 90 94 94 87 106 95 98 93 147 106 96 98 97 101 100 105 104 5 99
100 88 101 104 81 og 94 94 26 106 24 21 20 96 100 103 101 97 92 111
110 101 106 143 100 88 93 95 99 114 11 5 102 100 94 5 119 105 100
103 95 132 G0 21 93 100 5 G0 5 137 a2 105 29 115 101 a7 108 99 106
101 105 a2 a2 ag 105 108 105 a8 a3 / 101 101 101 100 107 a3 106 a7 102
111 99 93 105 99 94 98 91 93 92 91 89 102 105 104 90 98 a9 104 86
97 90 105 102 99 91 64 97 93 95 90 103 106 90 101 95 106 30 108 94
101 101 87 23 8 84 95 8o 95 82 107 84 100 29 8 100 83 =) 95 81
103 106 96 26 97 88 100 100 107 100 108 106 96 100 108 104 101 o8 94 103
S1105119 T/C%ZER
3 < 5 [ 7 8 9 10 11 12 13 14 5 16 17 18! 19 20 21 22
93 101 90 90 101 113 107 98 101 102 102 100 106 95 101 102 89 103 99 106
5 96 91 G4 5 92 107 101 104 102 114 o9 96 102 94 106 100 ks 93 o1
100 39 87 a4 101 96 a3 a5 a8 107 98 107 B0 a5 101 108 86 S8 a4 105
a7 29 108 105 101 o5 o4 100 104 a0 100 k) k] 86 k) 104 o4 107 101 104
89 81 101 99 107 97 106 91 5 101 91 96 96 97 100 104 5 105 100 5
85 96 = 107 = 100 84 81 o4 161 101 102 87 104 = 105 122 101 104 110
92 20 111 115 100 101 98 102 28 5 28 88 86 21 114 28 94 93 94 100
23 23 72 100 102 100 82 82 a7 142 100 0 23 112 100 102 104 B8O 103 101
101 114 107 a4 a2 92 105 o8 a8 101 101 101 o4 21 o8 5 105 105 108 102
107 109 98 138 B84 108 89 929 104 117 o 99 100 94 921 101 94 124 97 100
96 106 113 99 106 107 109 5 96 101, 145 89 91 92 113 109 97 100 5 103
92 93 100 101 91 101 102 102 84 109 / 105 107 107 93 103 93 1056 106 102
84 96 102 23 5 21 87 97 100 5 28 93 96 20 94 102 o8 100 105 28
105 104 98 100 93 86 684 85 97 94 97 106 90 102 104 5 5 94 11 97
86 a4 102 a8 103 102 100 a5 a4 86 103 a3 a1 96 a7 102 96 a7 a8 a9
100 104 105 106 103 88 a9 102 111 102 104 a9 B0 126 a2 a4 102 103 103 o8
S1105120 T/C%#FE R~

3 4 5 8 7 8 9 10 1 12 13 14 5 16 17 18 19 20 21 22
97 118 106 100 115 112 98 929 96 107 96 100 109 115 110 109 101 101 96 104
105 112 100 99 109 99 92 108 108 114 111 109 106 104 97 124 118 101 100 96
102 92 5 108 104 105 97 96 119 5 107 107 82 107 96 103 107 101 107 104
103 107 101 115 116 98 90 99 115 93 115 121 108 104 115 103 100 a5 104 117
107 31 109 116 107 102 108 101 120 125 98 96 108 108 105 104 100 108 107 90
107 110 121 104 110 104 110 110 G2 134 102 118 102 5 111 118 134 106 106 107
o8 102 105 116 101 110 a7 101 a4 105 102 5 106 104 108 5 105 S8 100 a2
kel 103 112 101 M7 104 88 100 121 156 106 k] 105 11 5 ag 108 103 115 108
107 116 113 111 91 96 94 95 111 106 113 107 112 98 101 97 113 117 95 98
108 96 105 146 101 88 102 106 101 122 111 80 101 103 109 105 126 112 111
101 5 100 29 21 og 96 94 106 28, 97 102 109 137 112 103 104 107 97
104 110 101 108 12 g 105 o8 101 92 / 103 107 108 102 5 107 @7 102 108
112 5 114 a8 100 o8 29 103 a2 108 a8 28 o8 a2 104 103 28 116 a7 o8
105 89 97 93 93 98 88 5 112 5 106 100 110 107 108 104 5 109 99 106
104 103 102 102 104 106 108 93 109 102 97 100 93 96 98 5 101 101 103 110
100 102 108 110 114 98 111 114 101 91 113 109 106 102 114 104 102 107 112 115

S1105118 51105119 51105120 | Average s.d.
T-00g300 137 146 135 138.3 5.9

S110606_1 T/C%#/~

3 4 5 6 7 8 B 10 11 12 13 1 5 16 17 18 12 20 21 22
93 96 103 98 102 101 o4 2l 91 a0 42 28 104 106 100 102 95 98 98 93
a8 104 a4 a2 29 2 104 96 97 109 98 a7 96 97 96 101 a2 95 o4 87
97 94 a2 a8 5 5 a7 100 92 a7 93 a2 83 90 87 20 a3 12 96 89
92 89 94 Bl 95 95 o4 101 Bl 84 94 o4 107 82 o0 95 o4 108 95 100
88 84 85 103 23 112 95 80 100 o2 °2 20 °0 o3 104 95 106 105 103 101
26 24 95 103 a7 L1l 81 108 107 132 88 102 88 24 105 110 7 102 100 5
L2l 92 85 98 91 89 26 88 97 a9 22 20 100 89 102 20 29 o2 97 104

5 9 87 92 20 101 89 101 29 107 101 a1 92 97 [l 81 93 92 20 04

100 95 86 S 88 99 96 92 a7 92 104 20 107 94 98 101 103 95 o4 o7
107 93 90 101 89 93 23 98 105 118 1 99 o7 92 90 98 o4 S 103 5
94 102 115 110 103 104 106 102 96 10, 132 95 98 99 95 96 96 105 103 109
95 o3 95 110 102 102 87 104 110 10. sl 110 101 108 o8 95 o5 106 87 %6
96 87 ) 92 100 102 a1 96 90 95 9 29 95 92 93 110 87 107 97 106
106 26 104 106 102 a4 72 102 110 a3 G4 28 106 100 110 44 5 103 109 106
106 103 96 44 102 a0 93 87 97 102 G4 96 101 109 94 93 a7 106 95 29
108 99 104 102 103 106 102 113 104 104 121 107 112 104 102 106 114 99 102 121

S110606_2 T/IC%# ~
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4 5 ] 7 8 9 10 11 12 13 14 16 16 17 18 19 20 21 22

101 20 02 88 108 o7 28 101 88 20 o1 95 87 108 26 106 26 104 o2 o7
o4 89 26 £ 95 100 o1 o8 101 26 95 20 o7 95 o1 101 26 ce °3 102
29 o1 20 92 28 89 20 97 a4 28 24 25 74 100 o2 102 100 89 20 96
96 101 04 91 o4 92 04 104 9 24 9 88 lal 92 97 100 92 99 106 92
86 82 95 a9 a8 93 101 97 91 a0 42 94 106 95 102 a2 a2 91 102 106
98 91 101 96 o7 96 84 95 95 129 20 26 20 93 98 95 107 104 o2 105
o E 90 81 83 90 o4 o1 90 o1 93 87 86 83 96 B 104 20 92 94
20 E 87 94 29 92 82 86 ) 17 106 87 o7 88 93 B o1 20 o7 101
99 93 85 92 86 89 29 90 29 89 04 28 101 93 93 92 100 95 101 100

101 101 26 110 100 92 o4 102 94 17 5 26 92 90 87 97 104 97 101 109
97 97 124 44 29 100 26 a0 a3 10, 146 a7 100 96 89 95 26 G4 106 102
91 102 84 104 96 a1 28 98 95 9. 2 / 103 98 101 92 106 100 99 98 108
90 92 97 a7 100 90 23 87 a7 103 a7 o7 98 97 o1 114 99 o7 o3 102
o2 96 107 96 101 84 66 o7 e2 o5 105 104 95 88 o1 106 106 o4 o3 o7

108 28 102 95 o4 o4 26 86 7 93 101 100 100 104 20 92 93 a8 97 95

104 100 103 109 101 101 108 110 100 29 118 110 100 113 108 113 103 102 103 113

S110606_3 T/C%% =

4 5 6 7 8 B 10 11 12 13 14 15 16 17 18 12 20 21 22
97 113 96 102 101 o8 101 97 104 98 29 28 106 102 106 101 113 108 29 93
106 103 103 102 94 101 103 95 a3 95 109 104 100 95 94 91 104 100 a2 1156
97 a2 a7 20 100 96 101 101 89 95 103 24 75 96 100 a7 a7 g4 94 101
101 100 98 G4 102 87 92 94 101 a3 42 a7 92 96 93 98 103 110 101 101
0 91 o5 101 94 101 %6 101 o7 95 95 103 o8 84 104 103 106 102 118 108
106 28 o7 [ o8 °3 o7 o8 [ 142 82 104 108, 92 102 104 112 106 102 108
L1l 24 97 103 o4 26 29 L2l 29 93 107 92 100 96 a3 91 o8 29 3 24
103 96 92 9 29 90 24 88 91 126 97 88 89 108 04 92 100 107 04 106
100 99 101 94 o4 88 26 89 96 94 95 28 100 103 103 93 o4 ) 103 92
107 101 95 108 of o7 o0 98 98 110 96 89 101 100 g1 o7 96 110 103
104 96 127 105 103 105 100 98 100 10, 138 28 92 93 95 93 99 100 105 o7
107 102 100 105 88 108 100 92 99 O — 29 106 103 99 104 108 111 101 102
109 98 93 96 96 100 a7 96 2 a7 102 102 103 104 96 100 92 100 108 107
104 93 106 106 al a4 73 a3 100 101 99 20 96 102 96 104 a8 106 98 a8
102 107 29 95 104 95 a7 96 106 112 106 103 929 105 100 116 106 101 106 a7
112 99 112 106 103 102 104 111 112 110 124 105 114 112 108 113 107 106 102 124

S110605 1 S110605 2 S110606 3 | Average g.d.
T-00g300 132 14§ 1348 138.7 7.0

HOMEEOHIZB T 57 viA OfERIZ, TS-006900 (T2 Fr—/L% 100% & L=
FFIZ, 139.3%5.9 %X OIEMHEA MBI ELEH L b OZ LRIz, MOHATH
FIAEICT v A4 L& 2 A, TS-006900 (=2 b —/L% 100% & L =B,
138.7+7.0 %= OIEMEZ MM ST H21EFHEZ b O LN R I,

UEDRERNG, HOEEORNTHIET LI LRI DON, £, O THHE
BT ZEBEENDOLNTZTD, BEOT v &G THIE, FHELE Y & FF A A
HBThdEEXOLND,

[&£]

ABlDT v A F4:F Tid, Reference, 2 £ Y control (GEAfi{L & ¥ D v iZ DMSO
ZU L 7= well T, lloprost 3 EC40 O cAMP #2E (nM)) @ s.d.23%) 4 (C.V.28
#16) TholoZ &, 7Tyt A ZE LI-RFOBME(LE MY (criteria) 1L, NIH
THESEL TV A5 A (mean®3s.d.) (Z7E 9 &, Control (2t~ %) 118%LL I cAMP
FEAMSEIER 2R LI L&, BB Hld 5 2 Licie b,

ARF5ETIE. Control (2~ 130% LA E cAMP PEAEHIER 2#H L W A{bkal %
RETHLMELIZWEEZEZX TS, EOERT, YL —homLPROZET TICK &
LT 4% THDHZ LB, RIZ, Control 12~ 130%CcAMP FEAERIEA 2 L
TWaIkEm»n., 7L —hFrOoHRRIZAEL TW eSS, PRIMELTWS Z L TR
T EOFEBIEEDNK 4% KT L7 126% E WIHFERTH o7 LTH. . AHOT vk
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A FIETHNIE, F 118%LL | cAMP FEABRIEA 2R Lo b &¥ix, Bk & plr+
D72, BIELEWE L THMATRETH D,

PEDZ D KT v A RKFE MERLLTT L —boimb fR e TK 4% 0
23 DA, Control @ CV.EZK 6 ICETHA TSI LT, ZOMBEAERIRTE T
WL EREROT OND, 4%, SHICK 8 THEOILEMEMNTT vEA 2T 28D,
SlEEABREELSEEMAD LT, FRFMTETD 5,

[E8RB®]

INET, BERKRZARS—T A ) R=v a2 —nblbaWazR4EL T
el BR, 384 YL — MIv—nZiffSnRETHEES AL TWER, FL—FD
Sl > — VAR OBRIZEE T T L E W (W50 CIEVIRE TMME L Ty — L2l > T bH 72
D), well DREEIN/NSLKRDEVIBRBE LN, £2 T, dlifbk&EHmORDY
\Z DMSO # Hl\T. lloprost # EC40 DIRETT v A ZE L, > —VIfFIZ L 5D
T oA RRE~OEBELEET LI EEHENELT, TS Z2FEMMLE,

[EBRF5E]
CHO-K1 fifd Zfg F12, & b IP &K (hIP) % ZERIIZ I Bl S & 7 Ml fa £k 4 2@ 4R
L7, Pod ¥ A7 AT, DMSO Z3{E L7c#%., IP7 2 =X T % lloprost Z 300pM
(Final) (EC40 JRFE) TIRM L, 40 /3 IZ3EKIZE £ D TritonX-100 (2 T i % 12 1k
L 7=, Cisbio t:® cAMP 7 v &4 % > k(cAMP HiRange Jumbo)% H\ 7= HTRF {£ T
HEL, #RibethrzkFsETHoNn cAMP IREZ BT L,
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S110606_4~6 Ix v — L Hift & 0,
S110606_7~9 Ix v — L kA 72 L

[7mr h=—]

1. lloprost

a5 RE

+ Wit&®  5Sul 2o —=17 384PS, Black, LV 7 L — k(#3677)

2. hIP LZERIMM % . 8000cells/well & 72 % X 51T Sullwell T4 LUK BRE,

3. FBIRICTA0 OIS, v b d2-cAMP 8% . 5ullwell T4 1E L Kt 1k,

4. % v kO Cryptate-fit CAMPAb % 5ul/well T3tk . =iRIC T 1 KRS,

5. Pheraster ® HTRF &— K Tl &,

6. L —  gIZ, AZ LA — K cAMP OB &R L Y K& cAMP &4 354 %,

7. lloprost T#HE S5 cAMP EE % 100% & LB, #iib AW % fFE S8 5
HiL7e cAMP RJE % TIC% TELT 5,

Table 2-10-4 L — T L OFMIER D LB

= VHEfRE S D
Average 5.0 Ml Min oo T/C%
reference 605 3.25 68 14] 543 1000
Laned — 22 50.2 3.99 77 45 5.86 8951
S110606 4 Edze 61.9 5.3z T7 o4 a.60 1023
Center :55-L‘ 3.06 61 45 5.50 :B-LLD.
Differe nce 5.3 104 |
reference 083 3.46 ald] o3 5.94 100.0
Laned — 22 556 357 68 47 6.43 G5 4
S110606 5 Edgze 582 420 68 48 T22 g95.8
Center :5-3-5: 285 61 47 495 .
Difference 4.5 7.8
reference G0.8 3.21 67 1) .28 100.0
Laned — 22 0E.9 3.24 ald] 47 565 937
S11068085 6 Edge 505 280 a14] 52 484 g98.5
Center T'S-S-E: 3.4z 51 47 615 rm.
Differe noe 4.5 T5
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=V AEfT R L

Average 5., hla hin s RY) T/C%
reference 565 442 g2 43 817 100.0
Lane3 - 22 544 3.3z a3 44 G610 853
5110606 7 Edze 68 425 66 45 754 1007
Center . 243 58 43 4 61 :BE&
Differe nce éi-b ?.ﬂ,)
reference 58.2 517 66 46 8.87 100.0
Lane3 - 22 56.4 4.1 72 20 710 8969
5110606 5 Edlge 586 413 Je &0 705 1005
Center C-EZ) 278 61 51 5.00 CS&
Difference e 4.&)
reference 578 465 64 45 810 100.0
Lane3 - 22 567 3.64 o 46 §.42 83.0
5110606 5 Edze RE.E 430 o 50 7.34 10141
Center 2.84 g2 &1 5.05
Difference ( 2.3 ) ( 4.0

NV EA Lo L — RO 3D H 1Y,

=nrif LT L — |k

DL PRIEOEEZB 2 AT L — Mol Z b, >— L EBEAZ LT well 28

WIT-ZllZ. 7oA ORI LLT

B g%
5

ZRIFLTWSHO0E L, L

ML, AfREITA_ATOF L =P Ty =AM LTV EEZNWZb D 2R L TV LH0
B, Z0LEiF, 77— holE PREDEITHN 4% ThoT2l aBEA DL, Wk

PRAEDAEICH 2 D

B
oA
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B R EE4H D Supplementary data
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Supplementary figure 2-10-S-1 Compound chemical structure and
pharmacological profile. Effect of the compound on lloprost dose response curve in
hiP stably expressing CHO-K1 cell(upper right). Effect of the compound on Butaprost
dose response curve in hEP2 stably expressing CHO-K1 cell(left side in the middle).
Effect of the compound on Histamine dose response curve in H2 transiently expressing

CHO-K1 cell(right side in the middle). Effect of the compound on lloprost dose
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cAMP nM

cAMP nM

Histamine dose response curve in H2 transiently expressing CHO-K1 cell(right side in

the middle). Effect of the compound on lloprost dose response curve in mIP stably
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expressing CHO-K1 cell(lower left).

response curve in mlP stably expressing

CHO-K1 cell(lower left).
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Supplementary figure 2-10-S-2
Compound chemical structure and
pharmacological profile. Effect of the

compound on lloprost dose response curve
in  hIP CHO-K1

cell(upper right). Effect of the compound on

stably  expressing

Butaprost dose response curve in hEP2

stably expressing CHO-K1 cell(left side in

the middle). Effect of the compound on

158

= |[loprost
250 Joprost

200 | 1P

150

100

cAMP nM

50 ———

0 *
13 12

- Histamine =
140

120 —H2—
100
80 ———

60—

cAMP nM

40

20 F——

%) sman

12 -1



hEP2 THY 7 FNEN, TOMOZEIETIE, 2 FRELY 7 N, ZOEY 7 MiE.

SRR IERE AR,

TS-000011
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Supplementary figure 2-10-S-3 Compound
chemical structure and pharmacological
profile. Effect of the compound on lloprost
dose response curve in hlP stably expressing
CHO-K1 cell(upper right). Effect of the
compound on Butaprost dose response curve
in hEP2 stably expressing CHO-K1 cell(left
side in the middle). Effect of the compound

on Histamine dose response curve in H2

transiently expressing CHO-K1 cell(right side in the middle). Effect of the compound on

lloprost dose response curve in mIP stably expressing CHO-K1 cell(lower left).

hEP2 TEKIZ AT 7 b
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Supplementary figure 2-10-S-4
Compound chemical structure and
pharmacological profile. Effect of the

compound on lloprost dose response curve

in hIP stably expressing CHO-K1
cell(upper right). Effect of the compound on
Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell(left side in

the middle). Effect of the compound on

Histamine dose response curve in H2 transiently expressing CHO-K1 cell(right side in

the middle). Effect of the compound on

expressing CHO-K1 cell(lower left).

H2 THY 7 b

lloprost dose response curve in mIP stably
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Supplementary figure 2-10-S-5 Compound
chemical structure and pharmacological
profile. Effect of the compound on lloprost
dose response curve in hlP stably expressing
CHO-K1 cell(upper right). Effect of the
compound on Butaprost dose response curve
in hEP2 stably expressing CHO-K1 cell(left
side in the middle). Effect of the compound

on Histamine dose response curve in H2

transiently expressing CHO-K1 cell(right side in the middle). Effect of the compound on

lloprost dose response curve in mIP stably expressing CHO-K1 cell(lower left).

H2 TR AH S 7 b
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Supplementary figure 2-10-S-6

Compound chemical structure and
pharmacological profile. Effect of the
compound on lloprost dose response curve
in  hIP stably expressing CHO-K1
cell(upper right). Effect of the compound on
Butaprost dose response curve in hEP2
stably expressing CHO-K1 cell(left side in

the middle). Effect of the compound on

Histamine dose response curve in H2 transiently expressing CHO-K1 cell(right side in

the middle). Effect of the compound on

expressing CHO-K1 cell(lower left).

lloprost dose response curve in mIP stably

H2 THYZ7 FER, HL, R—ZAZEKTFIHETW5,
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Supplementary figure 2-10-S-7 Chemical structures of the compounds that can
induce upward shift in each agonist dose response curve in hlP, hEP2 or mIP

stably expressing CHO-K1 cell.
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G TE MEAE B

Bl BREH

€3-4=]:0))
SARZMBETH5ZLAHMELT. By MeEWEARER L, (ZALETHLH
TWAIEAEW T, E e~ T RAD IPRITEDORMEICHEAENRBD SN D, GRERT
L2 LTE FUSADFETHE FIP LREBROFEHEEZFMLEWEH/L LN TED
DTIEZR NP EWV I BIfF B IAD THEMREIT 2 T2,)

[EERF %]
A H%i%. Scheme 3-1-1 [2%t - 7= 3 (% : Bioorganic & Medicinal Chemistry Letters.
2010, 20, 5165-5169), flic s S EFIERAMFTEN LD LIE S N, AEOE KT IE
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WL Tl ZWNEMEDN -T2 FLLBRWERGTETH-72 L LThH, I THx
BEMOIEWE TGS 22 L 2Bk L,

ZOEMROEE ST, BREOH D azide ZH VTV D Z L L | tert-butyl isocyanide
DERBNZHE TII RN, EBRIZTT TR 7 M TER L7,

KIGE, 4 DOa R —F2 F (TRT1YEBETORILTHD) 2SS HEDHDTE
BN, EBRICAREBDZYANE., BEXTWEEIICARTE R, T 1 4&
TOREEZKIEESHETHHEEBNRVFES TV b, FoEREEEITSE S
ZENTERNPSTEZENERFEREZZ BN D,

AT, TLC DAR vy N %8239 %5 & benzaldehyde [ZIEBEESH AT ITIZFAE L
Isoquinoline (X, FAATICFEET D2 Enbooiz, D%V, Isoquinoline % % &
Mz THA T LIEROBICENIZTEMEE bW EEZEZLNDL, £Z2C, KbEx+
SICHEITSE D Z L2 AR E LT, Isoquinoline Z 1.5 M4 &, T4t 3 oK X
TRTCIYEFRMLEZEZA, AT AZ LN TE T,

N
TMS azide N NA(

CHO
O 00+ ak
R CN MeOH r{:@
R

Scheme 3-1-1 Synthesis of Hit compound and its derivatives.

B2 FHEY O

[REREH M)
AR LT HRALEME &5, SAR 34T L 2HMELTCAMP 7 vt A1 %
Elhiti L7,

[RERFE]

AIEEOHM AN, lloprost KV NKAMET T =X N ThHd PGI2 RN LZFN, HE
FOGH#E RELSELY 7 FESHDLIERDbIrole, ZHIE, ZRETIIHESL T
HMOZHEEOT AT Y v 7TV a b—F—REMRICBNTHLNL [TIT=2
~ofEEEZELSE D L doseratio AT 5 &9 F A (Proc. Natl Acad. Sci....
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2010, 107, 4746-4751) & —%4 %, =N %EFE 2. 4. hIP & mIP &l 38 840
% T cAMP 7 v A L= %, 4FE D IP 7 == % K (Figure 3-2-1)% V7=,

A) 1P &SR ML R T cAMP Cell-Based Assay

CHO-K1 fifl@z 15 £iz, & b IP &K (hIP) % ZEMICRBL S & 7o Ml fa ik 2 88 4R
L7z, IP7a=XKT& % Epoprostenol, lloprost, Cicaprost & Beraprost = = i<
A 10%~10° M, 10°~10°% M, 10"°~10° M, 10%~10° M THINT 5 & [FEFIC
Wkl &¥% % 5uM (Final). 10 pM (Final). 20 uM (Final) T#HII L. hIP ZERH
Ml % 5 pl/well THE LGRS E72, 40 5% ICHIEIZE £ 5 TritonX-100 (2T
s &5 1k L 7= % . Cisbio #:® cAMP 7 vt A1 % v F(cAMP HiRange Jumbo)#% i\
7= HTRF IETEAEZHE L, R Gw s LFESETH LA cAMP RE % nM TF
A RS

[Fr bh=a—n]
1. Epoprostenol + #if{b&® 5 pl #=2—=27 384PS. Black, LV L — k
(#3677 1E
hiP %2 € R BL M 2 . 7000 cells/well & 725 X 512 5 pl/well T4y U BB 44,
HIRIZTA0 M OIEHE ., ¥ v D d2-cAMP {8 % . 5 ul/well THyE L 5 1k
X v b @ Cryptate-#it CAMPADb % 5 pl/well ToyiE# ., FIRIZ T 1 KM K,
PHERAster ® HTRF & — K CTHlE,
U= MR, AZ U F—F cAMP ORE# L D EA ST cAMP RE 2 R
Zaxs
7. TNENORED lloprost THE I D CAMP EE % 100% & Lo, #ibs
WaEEfFSETH LN cAMP R % TICW TELT D,

B) EP2 % RIEMAR T cAMP Cell-Based Assay

CHO-K1 fifd Z15 F212. & b EP2 &K (hEP2) % ZEMICHEBL S 7l la ik 4 13
RL7, EP27 2 =2 K CTdh % Butaprost # 10 pM (Final). 100 pM (Final), 1 nM

(Final), 10 nM (Final), 100 nM (Final) . 1 uM (Final). 10 uM (Final) ., 25 uM (Final)
THRMT % ERERC, #iib&%% 5uM (Final), 10 uM (Final), 20 yM (Final) T
WL, hEP2 ZERBLMNZ 5 uliwell THiE LKIGBIG I E 72, 40 o & ICHEICH
FN D TritonX-100 (2 TS & 45 1 L 72, Cisbio #:® cAMP 7 v & A4 % v [ (CAMP
HiRange Jumbo)# i\ 7= HTRF ik Tt 2 E L., b Az s+ TH o
CAMP 2% % nM THiLT 5,

o o0 M N

[7a b=2—1]
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1. Butaprost + #mH{LE&® 5ul Z=2—=12 7 384PS, Black, LV 7' L — k (#3677)

(N R

hEP2 % & 3¢ BL A i % . 14000 cells/well & 72 5 X 512 5 pliwell T4y 1E L K& BREA,

FIRIZTA40 B OIS, v b D d2-cAMP i % . 5 pl/iwell THy i L G5 1k

¥ v b @ Cryptate-fL cAMPAb % 5 ul/well THriEfs ., =iRIZ T 1 FEF S,

PHERAster ® HTRF & — F THIE,

L= MMEIZ, AZ U F—F cAMP Ol &Eft L U EA S N7 cAMP R E & 5HE

Do

7. TRZEHORED Butaprost THE I 15 cAMP 2E %4 100% & L7720, #f1b
AWM ERGFIETH LI CcAMP IEE % TICB THRLT 5,

o 0k~ 0D

C) mIP 3% IRMBI AR T cAMP Cell-Based Assay

CHO-K1 gz £i2, ~ 7 A IP ZHK (mIP) ZLEMICHIL S & 7o/l R 2 &
L7, IP73a=XKTh s Epoprostenol, lloprost, Cicaprost & Beraprost % % il
Z1 10~10°M, 10°~10° M, 10°~10°M, 10™°~10°M TIHRIMT 5 & Al
Wik &% % 5uM (Final), 10 uM (Final), 20 uM (Final) TiFMM L., mIP ZERK B
AL % 5 uliwell ToriFE UKSBIIR &7, 40 5% IR EKICE £ 5 TritonX-100 12T
Bt & 1% 1k L 721 . Cisbio t:® cAMP 7 v & A % v F (cAMP HiRange Jumbo)% f\»
7= HTRFIETHE I ZME L, ka2 F S & TH L7 cAMP JRE % nM TFX
D,

[7a b=2—1]
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o 0k~ 0D

Epoprostenol + #{b&% 5 yl Z=2—=> 7 384PS, Black, LV L — |k
(#3677)I2 43 1k,

mIP % 5 F BAMM %2 . 7000 cells/well & 72 % X 512 5 pl/well T4 1E U KG B A,
KIRIZ T A0 MO, v b D d2-cAMP {8 % . 5 pl/lwell T4k L K 1k,
¥ v b @ Cryptate-fL cAMPAb % 5 ul/well THriEfs ., =iRIZ T 1 FEF S,
PHERAster ® HTRF & — K CHlliE,

L= MMEIZ, AZ U F—F cAMP Ol &Eft L U EA S N7 cAMP R E & 5HE
Do

ZTNZENDORED lloprost THEHE S5 cAMP 2 % 100% & LB, #ibd
WaERFESETELNT cAMP BE % TIC% TEFLT 5,

HOY

Epoprostenol lloprost Cicaprost Beraprost

(PGl,)

Figure 3-2-1 Agonists of IP.
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[&ER]

H—E LT, TNETITWALILIALEMTT vEA ZFE ML TV, EEREICHS
H & THMLZALA Y T RER O FEHEE M2 RS T & 7o,

hiIP 2O mIP T3 L7= cAMP 7 v & A % Supplemantary figure 3-3-1 75
Supplemantary figure 3-3-35 & L CE L 7z, HIEDOREE #E L T, OCH3z & F &
THHEEMEZRM L, CH3 ETIXIZE A EEAFEENBO N2, 2D &
O, IHOBEY ROMELZ S EIERFREATEBRLILE ZA, LAWY DOIEMETENEIC
RERREBEBTEO LI b, AR TR L MEEmIcE > T, R OfLi#E
FIPOTRATY v 7V ab—F— A RET L LT, MO TEETHL LWV X
Do

WIZ, 7 2 =R | % Epoprostenol (N[K#:7 = =2 ). lloprost, Cicaprost, Beraprost
DAFEFEMNTT v A LIZLEZA, TRAENDT T =R M & o THRHEEMEIT R
B Z L L 72 o 72 (Supplementary table 3-3-1 2> 5 Supplementary table
3-3-4), A7 TR M L7k & 1. Epoprostenol (NEM T =2 ) & O#MAHE
OEOE, K HMWIERPLEM 2384 L, RIC Beraprost & D AESDENB N &R
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DiroTo, BKRBGIZEWT, FiiERiE oA I 1T 5%, Epoprostenol (N A
7 T=2K)ThV, Beraprost bARBINEELTHLZ DL, ZThhboT7 =
ZANEDOHAGDLDENRRENWZ &, O TEELY, SRIOFERENL, KERED |
TORAT Y w7 EFEVa2alb—F—|I7 IR N DOMAEDLDENREETHDH I L HRRE
S, ZNEMOZEEROT R AT Y v 7 EV 2 L—F—fRICBNTHLNEZ [T
TR MOEEEZE(LIE D &, doseratio b A LT 5 L5 A (Proc. Natl Acad.
Sci... 2010, 107,4746-4751) & —%¥ %,

L ZAT, LR ROMEE TN, {LAE TS-000072(Supplemantary figure 3-3-6
7> & Supplemantary figure 3-3-10 @ #§ 1 & g (2> T, TS-000072 1%
Isoquinoline ‘B # Ti&72 < T, quinoline H#&IZL72b D THLIN, THHiE, &< 3K
HIEMENRRO SN oT=, 2 ZONLE S quinoline B IZBR 597, Bl 0B RE & T & #2
T 5 EHBIEME AR T D LD, Isoquinoline BAIZEE THDL E W2 D,

Table 3-2-1 Structure-activity-relationship of novel compounds

N=N
Ny N\\(
CEL”CQ
R fEAL=-7T3 =X} : Epoprostenol

Compound R= Epoprostenol lloprost Cicaprost Beraprost
TS-000005 H 6.9 uM 11.1 uM 13.9 uM 10.7 uM
TS-000065 OCH; 4.3 uM 6.5 uyM 8.0 uM 4.2 yM
TS-000066 OCH,CH,CH; 4.3 uM 12.6 uyM 8.8 yM 5.8 uM
TS-000067 F 4.7 uM 11.0 uM 9.3 uM 6.0 uM
TS-000068 Cl 7.2 uM 18.7 uM 14.3 uM 9.5 uM
TS-000069 CH; 34.8 uM 56.7 uM 441 uM 54.7 uM
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Table 3-2-2 Structure-activity-relationship of novel compounds

fEAL 73 =X} : Epoprostenol

Compound R= EoT7HE
N=N
Ny N-R TS-000070 CH, N.D.
"C@ TS-000071 "%/ 22.0 uM
(9]
| TS-000065 "H< 43 uM

N.D. indicates “not detected”

Table 3-2-3 Structure-activity-relationship of novel compounds

N=N
Ny N\Y
Cf"@@
R ERAL=7d=XF: Epoprostenol

Compound R= 2 7JHE  Compound R= L HE
B
Okayama 11 r 15.5 uM Okayama 36 J\S./ 12.3 UM
"‘\

Okayama 13 Aio 24.9 uM |

I\O Okayama 37 OH 1.4 uM
Okayama 23 NO, N.D. Okayama 41 ..r‘s\NH 163.7 uM
Okayama 25 SCH; 3.1 pM OJ\

Okayama 42 NH, 78.3 uM

Okayama 26 OCH,CH; 5.5 uM
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Table 3-2-4 Structure-activity-relationship of novel compounds

N=N
Ny N\\/
RIN
CO {ERL=-7d=XF: Epoprostenol

Compound R= #27FE  Compound R= L THE
S
Okayama 46 W 3.5uM Okayama 47 59}5 8.4 uM
Okayama 56 = 1.2 yM H ‘4,?
W/ ' N
? Okayama 71 g 72.2 uM
H

Okayama 57 S\i]/‘l’z 7.7 UM  Okayama 53 SN j;f 2 N.D.
—0
S Okayama 50 HN 5.7 uM
Okayama 69 / N.D.

Table 3-2-5 Structure-activity-relationship of novel compounds
N=N

N. N\\/
s

Compound R= #27FE  Compound R= L THE

HERAL=7d=Xk: Epoprostenol

Okayama 68 {])H 38.4uM Okayama 3 Cﬁ‘ 4.3 uM

0]

0 |

~
Okayama 70 ) N.D. 0

Okayama 67 C{z‘ 71.1 UM

0]

Okayama 48 (fﬁ 11.7 uM I
° Okayama 65 119.6 uM

(0]

|
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Table 3-2-6 Structure-activity-relationship of novel compounds
N=N

Ny N\/
00
ERAL-7d=Xk: Epoprostenol

Compound R= AL THE
Okayama 27 | S 17.7 uM
N“So
I
Okayama 28 S 32.4 uM
| ~-N
_O

Table 3-2-7 Structure-activity-relationship of novel compounds

N=N
N N-R

9%
9
ERLI-7I=XI: Epoprostenol

Compound R= £ 7FE  Compound R= ETOHE
TS-0000 35 CH, N.D. Okayama 51 % 2.0 M
TS-0000 36 J"\( 22.0uyM Okayama 52 % 8.3 uM
T5-0000 3 "&( 4.3 M Okayama 58 f‘\tj 5.7 uM
Okayama 38 }\@ 11.1 pM
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Figure 3-2-2 Summary of structure-activity-relationship of novel compounds

[%&£]

AW CRI LML EMNRNIPOT e ATV v 7 EY 2 Lb—F —{EMEERET S
ET, O THERMEALFRE LN, 62, BReAOMERN &K O F R & S
EhEE —2>—2AT2S2E, RBSHOKELEEL T, OCHs X F ORI FEBRIE M 23 7]
L2 EnE, ROMET, ZN0DOERERN Hacceptor & LTIEHLTWSH Z &
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Supplemantary figure 3-3-1 Effect of change in concentration of the compound

on Epoprostenol dose response curve in hIP or mIP stably expressing CHO-K1

cell.
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Supplemantary figure 3-3-2 Effect of change in concentration of the compound

on lloprost dose response curve in hlP or mIP stably expressing CHO-K1 cell.
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Supplemantary figure 3-3-3 Effect of change in concentration of the compound

on Cicaprost dose response curve in hIP or mIP stably expressing CHO-K1 cell.
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Supplemantary figure 3-3-4 Effect of change in concentration of the compound

on Beraprost dose response curve in hIP or mIP stably expressing CHO-K1 cell.
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Supplemantary figure 3-3-5 Effect of change in concentration of the compounds
on dose ratio of Epoprostenol, lloprost, Cicaprost or Beraprost in hlP or mIP

stably expressing CHO-K1 cell.
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Supplemantary figure 3-3-6 Effect of change in concentration of the compound
on Epoprostenol dose response curve in hIP or mIP stably expressing CHO-K1
cell.
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Supplemantary figure 3-3-7 Effect of change in concentration of the compound

on lloprost dose response curve in hIP or mIP stably expressing CHO-K1 cell.
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Supplemantary figure 3-3-8 Effect of change in concentration of the compound

on Cicaprost dose response curve in hlP or mIP stably expressing CHO-K1 cell.
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Supplemantary figure 3-3-9 Effect of change in concentration of the compound

on Beraprost dose response curve in hIP or mIP stably expressing CHO-K1 cell.
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Supplemantary figure 3-3-10 Effect of change in concentration of the compounds

on dose ratio of Epoprostenol, lloprost, Cicaprost or Beraprost in hiIP or mIP

stably expressing CHO-K1 cell.
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Supplemantary figure 3-3-11 Effect of change in concentration of the compound

on Epoprostenol dose response curve in hIP or mIP stably expressing CHO-K1
cell.
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Supplemantary figure 3-3-12 Effect of change in concentration of the compound

on lloprost dose response curve in hIP or mIP stably expressing CHO-K1 cell.
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Supplemantary figure 3-3-13 Effect of change in concentration of the compound

on Cicaprost dose response curve in hlIP or mIP stably expressing CHO-K1 cell.
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Supplemantary figure 3-3-14 Effect of change in concentration of the compound

on Beraprost dose response curve in hlP or mIP stably expressing CHO-K1 cell.
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Supplemantary figure 3-3-15 Effect of change in concentration of the compounds

on dose ratio of Epoprostenol, lloprost, Cicaprost or Beraprost in hlP or mIP

stably expressing CHO-K1 cell.
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Supplemantary figure 3-3-16 Effect of change in concentration of the compound

on Epoprostenol dose response curve in hIP or mIP stably expressing CHO-K1

cell.
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Supplemantary figure 3-3-17 Effect of change in concentration of the compound

on lloprost dose response curve in hlP or mIP stably expressing CHO-K1 cell.
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Supplemantary figure 3-3-18 Effect of change in concentration of the compound

on Cicaprost dose response curve in hlIP or mIP stably expressing CHO-K1 cell.
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Supplemantary figure 3-3-19 Effect of change in concentration of the compound

on Beraprost dose response curve in hIP or mIP stably expressing CHO-K1 cell.

TS-000066 hiIP Epoprostenal hIF lloprost

=¥ = 1365 + QL 14TERx  Rw DR4E03 =¥ = 1178 + DOG0BE A= BETIZ

Dose ratio

] k] 1" 14 i i & L} "% "% ] i

]

Compaend |uM| Compend |pM)
hIF Cicaprost hIP Beraprost

¥ = 0ETE + DLIZTHE R (50004

——¥ =130+ 211568 Fw D B8EAT
a-

Dhorit b
a
D o

& 8 1w 1% m LI
Compamnd (M)

194



TS-000066

mIPF Epoprostenal mIP lloprost

L]

——y L0 & b Bw S TR0 ——y =872 = 00k R=0 013

Dutrtial
"3
Dutilal il
=

._——-—-—‘-_-_--'| A,
i |
M L L L M & L "
1) ] 10 15 m E ] L] § L] L] ] %
Compaund (M) Compound M)

mIP Cicaprost mIF Beraprost
5 S

g ]
——y = LFIE - QOGS R LOH

—y =00 - DdFI4a Re 05045

Dooviay b
-
Dooviay b
-

——
M . . . M . . .
] ] 14 L] E] ] ] L] AL hL] mn ]
Compzwnd UM Compawnd (UM

Supplemantary figure 3-3-20 Effect of change in concentration of the compounds
on dose ratio of Epoprostenol, lloprost, Cicaprost or Beraprost in hlP or mIP

stably expressing CHO-K1 cell.
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Supplemantary figure 3-3-21 Effect of change in concentration of the compound

on Epoprostenol dose response curve in hIP or mIP stably expressing CHO-K1
cell.

= DOM50 =—Compound3pM

TS-000068 e

w0 | hIP
N=N
Hx NJ( E &0 |
N: I:] £
3
|
L

A1 -2 -1 -.10 B -I :-? L]
Log [lloprost] M

— DM =—Compound 10 pM = DM50 —Compound20pM
e N E— S
we| hIP wa NIP
a0 | 8|
= =
[ =
L el
ks 3
an | 40 |
n | |
0 i i i x L & i " "
SE I T ] A1 A2 -1 A 8 B T &
Log [Moprost) M Log [lloprost] K

196



TS-000068 ypy — DMS0_—Compound 5 il

miP

N=N
Ny

Yy
0

cAMP nM

A3 A2 -1 AR .-ﬂ \l :-? L
Log [lloprost] M

= DM50 =—Compound10pM = DM50 —Compound20pM
P ————— B . P — B B
miP mIP .
: W |
3 T w0
o o
=z =z
L T a0
0
M . [ P .
A3 42 1 0 & B T & A3 A2 o1 A 4 B T &
Log [Moprost] M Log [lloprast] M

Supplemantary figure 3-3-22 Effect of change in concentration of the compound

on lloprost dose response curve in hIP or mIP stably expressing CHO-K1 cell.
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Supplemantary figure 3-3-23 Effect of change in concentration of the compound

on Cicaprost dose response curve in hlP or mIP stably expressing CHO-K1 cell.
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Supplemantary figure 3-3-24 Effect of change in concentration of the compound

on Beraprost dose response curve in hIP or mIP stably expressing CHO-K1 cell.
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Supplemantary figure 3-3-25 Effect of change in concentration of the compounds

on dose ratio of Epoprostenol, lloprost, Cicaprost or Beraprost in hlP or mIP

stably expressing CHO-K1 cell.
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Supplemantary figure 3-3-26 Effect of change in concentration of the compound

on Epoprostenol dose response curve in hIP or mIP stably expressing CHO-K1
cell.
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Supplemantary figure 3-3-27 Effect of change in concentration of the compound

on lloprost dose response curve in hlP or mIP stably expressing CHO-K1 cell.
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Supplemantary figure 3-3-28 Effect of change in concentration of the compound

on Cicaprost dose response curve in hlP or mIP stably expressing CHO-K1 cell.
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Supplemantary figure 3-3-29 Effect of change in concentration of the compound

on Beraprost dose response curve in hIP or mIP stably expressing CHO-K1 cell.
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Supplemantary figure 3-3-30 Effect of change in concentration of the compounds

on dose ratio of Epoprostenol, lloprost, Cicaprost or Beraprost in hlP or mIP

stably expressing CHO-K1 cell.
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Supplemantary figure 3-3-31 Effect of change in concentration of the compound

on Epoprostenol dose response curve in hIP or mIP stably expressing CHO-K1
cell.
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Supplemantary figure 3-3-32 Effect of change in concentration of the compound

on lloprost dose response curve in hlP or mIP stably expressing CHO-K1 cell.
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Supplemantary figure 3-3-33 Effect of change in concentration of the compound

on Cicaprost dose response curve in hlP or mIP stably expressing CHO-K1 cell.
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Supplemantary figure 3-3-34 Effect of change in concentration of the compound

on Beraprost dose response curve in hIP or mIP stably expressing CHO-K1 cell.
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Supplemantary figure 3-3-35 Effect of change in concentration of the compounds

on dose ratio of Epoprostenol, lloprost, Cicaprost or Beraprost in hiIP or mIP

stably expressing CHO-K1 cell.
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Supplemantary figure 3-3-36 Effect of change in concentration of the compounds

on Butaprost dose response curve in hEP2 stably expressing CHO-K1 cell.

Supplementary table 3-3-1 structure-activity-relationship of novel compounds

with Epoprostenol.
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FERAL-73=XF:Epoprostenol

Compound R1 hIP assay mIP assay

TS-000005 H 6.9 uM 21.9 uM
TS-000065 OCH; 4.3 uM 13.5 uM
TS-000066 OCH,CH,CH; 4.3 pM 96.0 pM
TS-000068 ci 7.2 uM 38.4 M
TS-000067 F 4.7 uM 21.5uM
TS-000069 CH, 34.8 uM —

Supplementary table 3-3-2 structure-activity-relationship of novel compounds

with lloprost.

N=N
N NJ(
@5 0
R1

FERL=73 =X} :lloprost

Compound R1 hIP assay mIP assay

TS-000005 H 11.1 pM 34.8 uM
TS-000065 OCH; 6.5 uM 26.6 pM
TS-000066 OCH,CH,CH; 12.6 uM 178.5 uM
TS-000068 (o] 18.7 uM 61.4 pM
TS-000067 F 11.0 pM 19.3 uM
TS-000069 CH; 56.7 uM —

Supplementary table 3-3-3 structure-activity-relationship of novel compounds

with Cicaprost.
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N NA(
N b -
L=73d=Xk:C t
@f\i (;@ =M 3 icapros

Compound R1 hIP assay mIP assay

TS-000005 H 13.9 UM 63.6 uM
TS-000065 OCH; 8.0 uyM 24.2 yM
TS-000066 OCH,CH,CH; 8.8 uM —
TS-000068 ci 14.3 uM 158.3 uM
TS-000067 F 9.3 uM 38.3uM
TS-000069 CH, 441 pM —

Supplementary table 3-3-4 structure-activity-relationship of novel compounds

with Beraprost.

N=N
N N\/
&{:@ ERL-73 =X} : Beraprost
R1

Compound R1 hIP assay mIP assay

TS-000005 H 10.7 uM 84.5 uM
TS-000065 OCH; 4.2 uM 27.2uM
TS-000066 OCH,CH,CH; 5.8 uM —
TS-000068 (o] 9.5 uM —
TS-000067 F 6.0 uM 70.3 uM
TS-000069 CH; 547 yM —
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fal CEHAMAL G OB E R T D722, B N REIR
M AR 2 VW C cAMP 7w & A & FE i L 7=,

a
Figure 4-1-1 Therapeutic
target organ for pulmonary
hypertension.
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t b REVIR A A T cAMP Cell-Based Assay
IP 7 2 =2 kTl % Epoprostenol % 102~10° M TIHMT 5 & FRIZ, WHRIiLEY
% 12.5 yM (Final), 25 yM (Final), 50 yM (Final), 100 uyM (Final) T#HML, &
N REYARFVE ML 2 5 pliwell THE LGB S iz, 40 S%ICRIEICET END
TritonX-100 (Z T & 45 1k L 7=t . Cisbio £:® cAMP 7 v & A % » b (cCAMP HiRange
Jumbo)Z W7o HTRFIETHEOEZHIE L, b & 2 I F S ¥ TH L7z cAMP &
% nM TR T 5,

[7a2 F=2—1]
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Figure 4-1-2 Effect of change in concentration of TS-000065 and TS-000067 on
Epoprostenol dose response curve in cAMP assay with Human Aortic Smooth

Muscle Cells
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)T —HRXR—Z FIZBBEISN TS IPOESZEREG L, "Ea P —Mirz L7,

[#&R]

E RIP &S IP B identity 1 96 %, B hIP &7 X IP [#]® identity I% 84 %, t
KIP & o IP o identity 1£ 83 %, & K IP &1 X IP [ identity i 83%., & K IP
E 7YX IP [ identity 13 82 %, B N IP &E/E v N IP [E O identity 13 82 %, t
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St A7 NEBGET S LT B oo R i g & OV ik & S S B
bbb, TZT, TTERHEL TV LM {ELAEDOFEE~DEBEEZRFNT D20, vV
ZWZMz, Ty b, BEALEY R AX, UYF THXOEFDIP ORET 7 — 41
FL, cAMP 7 vt A & FEfi L7,

(=8RG ]

A) mIP 8% B MIER T cAMP Cell-Based Assay
CHO-K1 Mgz £i2, =7 A IP &K (mP) Z 2 ERIC 3 HE S W7l ik 2 2R
L7, IP7 2=k T Epoprostenol % 10°~10° M THMT 25 & [, ##H
{b&¥ % 12.5 yM (Final), 25 pM (Final), 50 pM (Final), 100 pM (Final) T#N
L. mIP ZEH B A 5 ul/well THiE LLUSBM S 7z, 40 HRICREICEEND
TritonX-100 (Z T & & 45 1k L 7=t . Cisbio £:® cAMP 7 v & A % » b (cCAMP HiRange
Jumbo) Z i\ 7z HTRF (A TR 2 JIE L, g & ¥ 2 JL4F S & TR L L7z cAMP i
JEZ nM TRLT 5,

[ h=a—]
1. Epoprostenol + #fft &% 5pul % =2—=12 7 384PS.Black.LV 7' L — |k (#3677)
253 1%,
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FIRICTA0 DO EH . F v F D d2-cAMP & % . 5 pliwell T4k LS5 Ik,
¥ v b ® Cryptate-Hi CAMPADb % 5 pl/well T4yiE# ., =RIEIC T 1 FFE G,
PHERAster ® HTRF & — K T,

TL— ML, AZ X — F cAMP O s &V EA S LT cAMP R E 2GR
Do

© g s D

B) rIP, gIP, dIP, oIP & pIP #flFEE MR T cAMP Cell-Based Assay

CHO-K1 fifazfg iz, Zv b, ELEY b A X, UPFLTEXZEZNENLORED IP
AR (riP, gIP, dIP, olP & pIP) % —iMEIC BB S H /- Mlakz®IRL, IP 7
2 =A% kT 5 Epoprostenol & 10*~10" M THEIMT 2 L FEIC HHRIEAEW%E 12.5
uM (Final), 25 uM (Final), 50 yM (Final), 100 yM (Final) T#hiL. riP. glIP,
dIP, oIP & pIP ZHN 2 O5EHI R BAE 2 5 ul/well THyidkE LGB S 7=, 40 454
(ZHRFEIZE £ 5 TritonX-100 (2 TG & 1 L 72 1% . Cisbio #£® cAMP 7 > & A &
> b (cAMP HiRange Jumbo)% fl\ 7= HTRF I CH %2 HIE L. kA & HLFE S
HTHLILZ CAMP BE % nM T T 5,
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Figure 4-2-1 Effect of change in concentration of TS-000065 and TS-000067 on

Epoprostenol dose response curve in miP, rIP, gIP, dIP, olP or plIP transiently
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expressing CHO-K1 cell.

INETHRELALE O F T, IEMENEVY TS-000065 & TS-000067 % FEAffifb&
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CAMP 7 v A TIE, EXR E~T 7 FEHE, 77X O IPREIREAMITIZI T 5 cAMP
TovATIE, avrvia— kB LT, AERELEZLTZL S hhoTz,
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Figure 4-3-1 Concentration-response relationships for beraprost-induced
relaxation in the absence (@; DMSO) and presence (M) of TS-000065 (20 uM) .
Vascular relaxation is expressed as percent relaxation against the tension elevation
due to phenylephrine (3 pM) just before addition of beraprost. Data are means +SEM of
five to six experiments. EC50 in the presence of TS-000065 is significantly lower than
that in the absence of TS-000065 (P<0.05).
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Figure 4-5-1 Concentration-response relationships for beraprost-induced
inhibition of platelet aggregation in the absence (@; DMSO) and presence (O) of
TS-000065(1 pM) . Data are means +SEM of seven experiments. IC50 in the presence
of TS-000065 is significantly lower than that in the absence of TS-000065 (P<0.05).
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« Assay Medium : F12 (GIBCO) is made by additing BSA (Free Fatty Acid) to 0.1%
- CAMP (SIGMA : A6885-25MG)

+ Histamine dihydrochloride (SIGMA : H7250-5G)

+ Forskolin (Wako : 067-02191)

+ Butaprost (Cayman Chemical)

+ lloprost (Cayman Chemical)

- PHERastar (BMG LABTECH) is used as a HTRF plate reader.

+ CAMP HiRange jumbo (Cisbio)

- CAMP-d2 : Each vial is reconstituted with 6mL of distilled water.

« Anti cAMP Cryptate : Each vial is reconstituted with 5mL of distilled water.

- CAMP-d2 and anti cAMP Cryptate working solution: Each conjugate is made by

diluting 1 volume of reconstituted reagent in 39 volumes of conjugate & lysis buffer.

ra—=v 7 THEBLEREE
+ Human DNA was obtained from HelLa cells using QlAamp DNA Mini Kit (50) (QIAGEN
Sciences)

+ PCR products of promoter region on ADAR2 were amplified from DNA of HeLa Cells.
Then, those were inserted into the multiple cloning sites in the luciferase reporter
vector (pGL4.15[ luc2P/hygro] Vector; Promega Corporation)

* PCR product of ADAR2R was amplified from human cDNA of Thymus. Then, it was
inserted into the multiple cloning sites in the pcDNA 3.1(+) vector (Invitrogen)

« DNA purification from Gel was conducted with Wizard SV Gel and PCR Clean-Up
System, 250 preps (Promega Corporation)

+ Clones containing inserts were sequenced on an ABI PRISM 3100 Genetic Analyzer
(Applied Biosysyems), using BigDyeR terminator v3.1 Cycle Sequencing Kit,
Montage™ SEQqs Sequencing Reaction Cleanup Kit (MILLIPORE) and MultiScreenyrs
Vacuum Manifold (MILLIPORE)

Human IP, human H2, human TP and human EP2 were cloned into pcDNA3.1 (+)
vector from human cDNA using those kits above. Mouse IP was cloned into pcDNA3. 1

(+) vector from mouse cDNA as well.
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hiP_F
hIP_R
hTP_F
hTP_R
miP_F
mIP_R
hH2_F
hH2 R
hH2R_R2
hEP2_F
hEP2 R

TCCACCATGGCGGATTCGTGCAGGAACCTCACCTACGTG
AAATGTCAGCAGAGGGAGCAGGCGACGCTGG
TCCACCATGTGGCCCAACGGCAGTTCCCTGG
TGTCCACTTCCTACTGCAGCCCGGAGLG
TCCACCATGATGGCCAGCGATGGACATCCTGGACCCC
GCTTAGGATGACATGCAGGACCAGCTCAGATATCAGCAG
TCCACCATGGCACCCAATGGCACAGCCTCTTCCTTTTGEL
CCCAGTATTCATCATAATTCCTGGCATGTGGTGGGAATTGGATG
ACCAATGGCTAGGGCTATTACCTGTCTGTGGCTCC
TCCACCATGGGCAATGCCTCCAATGACTCCCAG
CTACTGACCTCAAAGGTCAGCCTGTTITACTGGCATCTGAC
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'H NMR (300 MHz, CDCl3)
l( 5: 1.69 (9H, s), 2.86-2.78 (3H, m), 3.15-3.07 (1H, m), 3.75 (1H,

r\(/\© d, J = 14.7 Hz), 3.90 (3H, s), 3.91 (1H, d, J = 14.7 Hz), 6.14
o (1H, s), 7.09-6.90 (6H, m), 7.30 (1H, td, J = 7.7, 1.5 Hz), 7.74
| (1H, dd, J = 7.3, 1.5 Hz).

HRMS (ESI+)
m/z Found 378.2297 (M+H)", calculated 378.2293 for C,,H,sNsO (+0.41 mmu).

N=N 'H NMR (300 MHz, CDCls)
Ny N 5:1.69 (9H, s), 1.97-1.78 (2H, m), 2.75 (2H, t, J = 6.6 Hz), 3.35-3.20
N (2H, m), 6.47 (1H, d, J = 8.8 Hz), 6.58 (1H, s), 6.65 (1H, t, J = 7.3 HZ),

7.00 (2H, t, J = 7.3 Hz), 7.09 (2H, q, J = 3.2 Hz), 7.37-7.33 (3H, m).
HRMS (ESI+)
m/z Found 370.2057 (M+Na)*, calculated 370.2007 for C,;H,sNsNa
(+4.96 mmu)

'H NMR (300 MHz, CDCls)

N
Nl( &: 1.70 (9H, s), 2.91-2.77 (3H, m), 3.13-3.02 (1H, m), 3.66 (1H,
N d, J = 14.7 Hz), 3.95 (1H, d, J = 14.7 Hz), 5.56 (1H, s),
C@ 6.92-6.88 (1H, m), 7.12-7.03 (3H, m), 7.39-7.30 (3H, m),

7.47-7.43 (2H, m).
HRMS (ESI+)
m/z Found 370.1981 (M+Na)*, calculated 370.2007 for C,;H2sNsNa (-2.60 mmu).

NN:NN 'H NMR (300 MHz, CDCl5)
3 l( 5: 1.14 (3H, t, J = 7.2 Hz), 1.60 (9H, s), 1.97-1.90 (2H, m),
N

©5[ C@ 3.37-3.15 (3H, m), 4.19-4.02 (4H, m), 4.50 (1H, d, J = 14.7 Hz),
0 4.87 (1H, d, J = 14.7 Hz), 7.19-6.95 (6H, m), 7.46-7.40 (2H, m)

HRMS (ESI+)
m/z Found 406.2557 (M+H)", calculated 406.2606 for C,,H3,N50 (-4.91 mmu)
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3.2 Hz).
HRMS (ESI+)

'H NMR (300 MHz, CDCls)

5:1.72 (9H, s), 2.93-2.74 (3H, m), 3.17-3.09 (1H, m), 3.78 (1H,
d, J = 14.7 Hz), 3.99 (1H, d, J = 14.7 Hz), 6.19 (1H, s), 6.93
(1H, t, J = 4.0 Hz), 7.07 (3H, dq, J = 12.5, 4.0 Hz), 7.31-7.27
(2H, m), 7.45 (1H, td, J = 6.6 Hz, 3.7 Hz), 7.77 (1H, td, J = 6.6,

m/z Found 404.1663 (M+Na)*, calculated 404.1617 for C»;H»4CINsNa (+4.51 mmu).

N=N
N Nj(
@f[ 0
F

HRMS (ESI+)

'H NMR (300 MHz, CDCls)

5:1.74 (9H, s), 2.83 (3H, m), 3.17-3.10 (1H, m), 3.75 (1H, d, J
=14.7 Hz), 3.88 (1H, d, J = 14.7 Hz), 6.00 (1H, s), 6.93 (1H, dd,
J =7.7 Hz, 5.5 Hz), 7.21-7.04 (5H, m), 7.34 (1H, m), 7.92 (1H,
td, J = 7.7, 1.5 Hz).

m/z Found 388.1903 (M+Na)", calculated 388.1913 for C,;H,4FNsNa (-1.01 mmu).

HRMS (ESI+)

'H NMR (300 MHz, CDCls)

5: 1.60 (9H, s), 2.53 (3H, s), 2.85-2.64 (2H, m), 3.02-2.95 (1H,
m), 3.24-3.16 (1H, m), 3.69 (1H, d, J = 14.7 Hz), 4.22 (1H, d, J
= 14.7 Hz), 5.89 (1H, s), 6.92-6.85 (2H, m), 7.14-7.03 (4H, m),
7.23-7.22 (2H, m).

m/z Found 384.2207 (M+Na)*, calculated 384.2164 for C,,H,7NsNa (+4.29 mmu)
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