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1% 1-3. Amber ¥ O 2 minimization 2%. A. IGF—1R PDB 4
PQIP (PDB: 3D94; white) 2} THA] dockingd PQIP (magenta) 2]

binding pose H] 1. B. PQIP (white) 2} OXA40 (yellow) 2] pose H] 1.

I% 1-4. IGF—1R (Tripos W& 9]€3}9 minimization) ¢ binding
" F7t=9 pose. A. IGF—1R PDB 4 PQIP (PDB: 3D94; white) 2}
Al dockingdt PQIP (magenta) @] binding pose H|iL. B. PQIP
(white) & OXA40 (yellow) 2] pose H]al. C. OXA40 (white) ¥} LL~—

2003 (3¢) (vellow)2] pose H|Il.
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% 1-5. IGF—1R¢] binding ¥ OXA40 pose.

(0]
Ri< R
1 ’.“)K( ’
Ns_ O
R,
Compound Sulflex-
Dock
Crash Polar
total score
R:1 R2 R3 (-logKa)
OXA40 -CH2CONH: -NO2 -Cl 5.5535 -0.6493 3.1372
3b -CH2CH.CN -NO; -Ph 6.7235 -1.1729 0.7479
3¢ (LL-2003) -CH2CH.CN -Cl -Ph 7.5946 -1.3665 2.3860
3d -CH2CH.CN -Br -Ph 6.8658 -0.5649 0.4341
4c -CH2CH2COOCHS3 -Cl -Ph 7.7141 -0.5602 1.7115

¥ 1-1. IGF—1R°lA 9 docking score.
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A 2 A Src @¢¥A YA binding pose TH
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TE3F7] 98] ATP binding siteol] 2]Y=% (CGP77675) X3&st G-%
Z o]g3to] (PDB: 1YOL) ¥4 Hd#& st S dael
IGF—1R¥} Srci= oblAl UL 39%% w2 s

Y 1-6A% #o] 8709 a—helices® 171¢ B—sheet T7F& ¥3H
RMSD 6.375 AS=® (Z} residue? Co ®AE 7]2% align) =2
T34 IS Btk (PDB: 3D94; IGF-1R, PDB: 1YOL; Src). w
24 LL—-2003 (3c)<= IGF—1RIAM 2 o] Src® ATP binding site
ol A @iy s aget 5 Qs Aolet AZergith 2 Rdd
A3 19 1-6B2F #o] LL-2003 (3c)2 chloro group< ¥z %
o7 wZ%wW phenyl groups hydrophobic pockettjol] 24d3] ¢4
st} HbA hit compound?] OXA40<2 oxadizinone C6 $1%]¢] chloro
group®] Src @¥ A} FEAE&S Holx] o= AL AFT F At
(2™ 1-7). o= IGF—-1R Aol FApsilon 32 1-25 dyEd
docking score T3t OXA40°] 5.1727 2 (—logKy) #F2 FA& HO|
= "o C6 Y7} phenyl® X|3td 3b—3d¢} 4c+= EF OXA40H
o ¥ H2 scoreE HYth 18P 2 phenyl® X$H FFE= Src ©

WAy} Joads Sl 3= WA binding®] HHEe FoAd A
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1% 1-6. Src 9HAE o] &3t A 2dH. A, IGF-1R (PDB: 3D94;
green) &} Src (PDB: 1YOL; purple)? +%% dA% vlw. B, LL-

2003 (8¢) 2] Src ©¥ A binding sitetfol 41 2] binding pose.

THR340

I3 1-7. Src @¥A 9 binding ¥ OXA40 pose.



N _O
R,
Compound Sulflex-
Dock
Crash Polar
total score
R1 R2 R3 (-logKa)
OXA40 -CH2CONH: -NO2 -Cl 5.1727 -0.6179 3.6130
3b -CH2CH.CN -NO: -Ph 7.5363 -0.7665 1.9466
3c (LL-2003) -CH2CH:CN -Cl -Ph 6.4196 -1.2135 0.7870
3d -CH2CH.CN -Br -Ph 6.3901 -0.9074 0.6840
4c -CH2CH>COOCH3 -Cl -Ph 7.0490 -1.6231 0.5933

¥ 1-2. SrcolA9¢ docking score.
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A 3 2 FYR=EA LL-2003 (3c)Y AEE
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group©] 3}3tE 3b, 3d, 4cot ¥FH O E IGF-1RE N lobe residue
(Met1024, Met1049) 2} hydrophobic interaction< O 2 Ao
Qg Ad el 71yttt Metl1024+= phenyl group¥ m—sulfur interaction
&% 3 Met1049+ IGF—1R9] gatekeeper residue® phenyl group
¥} g—alkyl interaction< 3t ¢t} LL—-2003 (3c)¢ O1 atom<
Aspl1123%} hydrogen bond< 3tal =4l ©] residuex= IGF—1Re]A
®E¥ DFG motif ]tk (3£ 1-3).

1% 1-10B9] Src @A ] Ai}ofAi= oxadiazinone ring® phenyl
group<> hydrophobic pocketell 9]*|3t= Ala295, 11e338, Thr340%}
N385 8k Thr3409 -9 LL—-2003 (3c) 4 carbonyl oxygenlqL
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TAATS . Yrl I Val283E Src? Gly loop? 3k H

M
o
i

chlorophenyl group®} hydrophobic interactionS Z3a| A3%A <144
= Fofe (& 1-3).

LL-2003 Bot F+ 9ud el 2t=el doze] Fash
hinge residue$} 435282 3ttt IGF—1RS HEY hinge residue®
&%l Metl052% LL—2003 (3¢) €] nitrile group¥ 4 A3S 3t
I Yrt =3 Src? hinge regionl® 4# X Thr340-& LL-2003
(8c) 2] carbonyl oxygen® F4& ZAES s 4 o1 Thr3402 Src
Gl o] AeHQl Aol oM FLE residue® LA Atk o
A= dAAl & kinase AdAZF e ¥FAA EHOE LL-

2003 (o)== T WA 9] hinge region@e] 3 3¢ ATzLS E3

16 A 21



A GN977

MET1024

’ /GLY1055 ay |
j{ MET1049 }f

138 1-8. IGF—1R UdA zt=e A5ZE tholoja#, A. 3b9

binding pose. B. 3d¥] binding pose. C. 4c¥] binding pose.
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THR340

a9 1-9. Src WeolA 2zt=9 X324 tholoj1#. A. 3b2 binding

pose. B. 3d¢] binding pose. C. 4c®] binding pose.
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o a
' \S) IGF-1R
- 4 ASP1123

LYS297

1% 1-10. LL-2003 (3¢) 28 435&8 tho]oj1#. A. IGF—-1R (PDB:
3D94)2] A5 zg. B. Src (PDB: 1YOL)9 A3#E. F2As
(green), —sulfur (gold), —alkyl hydrophobic interaction (pink) &

ERdl T},



Target Name Distance Category Type
MET1052 - 3c : Nitrile 2743 A Hydrogen Bond Hf/g?gs:;i%nozl d
ASP1123 - 3¢ : O1 atom 3083 A Hydrogen Bond Hig?g’gg:‘énoar: g
IGF-1R  ASP1123-3c: Chlorophenyl ~ 3.921 A Electrostatic Pi-Anion
MET1024 - 3c : phenyl 5773 A Other Pi-Sulfur
MET1049 - 3c : phenyl 4298 A Hydrophobic Pi-Alkyl
THR340 - 3c : carbonyl oxygen 2.633 A Hydrogen Bond Hf/g?ggg:%n;: d
THR340 - 3c : phenyl 3.459 A Hydrogen Bond Pi-Donor
Hydrogen Bond
THR340 - 3¢ : phenyl 3.403 A Hydrophobic Pi-Sigma
Src VAL283 - 3c : Chlorophenyl 3.639 A Hydrophobic Pi-Sigma
ALA295 - 3c : phenyl 4895 A Hydrophobic Pi-Alkyl
LYS297 - 3c : phenyl 3.742 A Hydrophobic Pi-Alkyl
ILE338 - 3c : phenyl 5310 A Hydrophobic Pi-Alkyl

¥ 1-3.LL-2003 (3c) 9 A3 &g tjoloj 13,
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A 3FZEAE W 1F

o

1

IGF—1R<2 o] A el o 4+ d
A7 AAA g0 A /A% ALE IGF-1RE AsfAlE= o)

offl
ko
y

N
I
=5
i
=

T Adorm A&HAQ AF7F et A AFelA =& OXA40

solid—phase synthesis& ©]g3}o] A 4= Q7] wjZo Hido] 4

o
rlr
o
X
1

HEst= IGF—1R AdA e} vlwste] A2 Fxehe &

e 7 ol MEAe dgEE ATE ANt Foh gene

rhe

AT B2 dgS o] &3] OXA40°] thdk IGF—1Re|A <

32

binding poseE THE3A T OXA402 IGF—1R2] ATP binding site®l

b

Ast= 2= PQIPeE sAlel  docking 3dF¥e™ 1 Ay}
oxadiazinone ring¥ PQIP2] imidazo[l,5—alpyrazine—8—amine %
7 & AHA W AA A fLxE ¢ FAFSE binding poseE H.$
o} 2822 0OXA402 IGF-1R9 ATP binding site®] 233 Ao =z
AZrstAtt. sFAIRE OXA40-2> PQIP®F H]w3dkelS W oxadiazinone
C6 #1A1 9] chloro group®] ?IA|&to] IGF-1R¥}E] FE2go] ¥ W
Hnoz AZE Y. wEkA] oxadiazinone C6 $XE PQIPSE o]
aromatic group®® X &3t IGF-1R¥} A5 2go] Z718k Zlolz}
Aztatglom o & 84S 7HE F 3l oxadiazinone ring® C6
1217} phenyl® A8 stg=c] tfst AAE Absiivh. ol & vig
o® Ce9AI7E Age shekEoe] dAdEHdeH o]z w

Aol setEel & &4 B MTT assay) 8 53 @S 317
918 western blot assay® F3staith® ok @A Hr Ay

phenylZ X 8t¥l 33ELS OXA40 XU} ¢ & A S zt= Zlo7

21 A L) ¢



Rl duel sk AdE Glsidlon I 5 7 E4d0] =
¥ LL-2003 Bo)& F7F A¥e& 7] flgte] i 2= A48t
AFrkP et & HrE Fshe] AA% LL-2003 (3c)S western
blot analysisdt9lS W] IGF—1R¥} Src whwlz o] "o = ks F
A ¢fom IGF—1R&F Src ©A o] Q4SS FAlol Adfet= A
#EEATE® o= 7] &zl AsA7E Zhe S7HE Src A Q]
el &l fFtEe= g EAE AT 7 e 294 Q) e w
Az o

Src @2 IGF—-1R3% ofv]al A vl Al W FEAdS 5ol
< TE4

2003 (8¢c)= Src @A o] ATP binding siteol] A3grsF = A& 7O

1S

A v

e

24& Bt wEbA IGF-1R% fFAFSHA LL-

= AZkEo] ATP binding sitec]l 2|7 =F 2Ha Q= +x& ]85t
dockings Al tE. Src @A LL-2003 (3¢c)+ IGF—1R¥}
AR AdE BQow C64 91X7F phenyl®z X #H FEEF0
OXA40 Xt} ¥ ¥ docking scoreE 2ztil Qi+ 7S gQlgh 4= 9]
ATk

PQIP+= IGF—1R®] ATP binding site W°l4 hinge region®] &3}
= Metl0529 <FA24d3sS 3t U F7FHo® PQIPY
phenylquinoline®| kinaseo|A H<L£H Zo=2 48z DFG motifel
Aspl1239} gatekeeper® <#jz Met10493 N lobeo] X3t
Met1024 residue Atolell EAst™ W residuest 43 2&& &3
ATP binding sited]l A3t Aoz deix ok’ LL-2003 (3c¢) 2
A AEs PQIPY Aol vlwstd gt= Adel Q3 residue$t
TEHoR AuFgE Holw OXA40¥ H]wste] X gE phenyl

group®] IGF—1R2] hydrophobicdt pocketoll ZA3}A ¢ X0 2 A
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3k7}  hydrophobic interaction<
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A4 AD B

A 1A R 2dY

T

2} 298 (Molecular docking)< Sybyl—=X2.1.1 (Tripos Inc, St
Louis, MO) X218 °] Surflex—docks ©]-g3dlo] 3 o, IGF—
IR &% d (PDB: 3D94) % Src @¥& (PDB: 1YOL) ¢] 7%+ #t=
e FEHE ol gkt MRS Bt ol FERE o83}

o] Sybyl program wellx a4 Fx& AAdsit dwde 72

i

© FaE BF FhE Flen, 71 kg EkE 91l Powell’s W
S o] g3t RMSD7F 0.001 kcal/mol - A Rt} @& wf7t#] Amber$}

Tripos ®WHHOZ  energy minimizations 2AA]3+S T (Conjugate
gradient minimization). 712 Tz Ulo x3H == FE3% 0
w FaAGe FoskH] ¢ = A Egt AASH. Docking
Surflex—Dock GeomX X.E=%& o]&3dlo] 4383} ™, Threshold 0.5
A2} Bloat 0 ASE 3o F=3F 2t =E 7|52 % binding sites &
dsidn. &2 YU 725 AER Y= @4 dockingshl e
<9 binding® o] Q= FHiel HlwdY] FaA = At &

A7k A5 AgS ¢ B7] Y3 Discovery studio 4.0 visualizerE 9]

shtet.

Olr

A

7

_

o

ofo

4
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Al1Z A

Ras &AL GTPase? o FHZ Ao A&, &3 183 A4t
SO AT AGE wWslss wdo|tht AE A IAh Al EE
Z£A3F+= receptor tyrosine kinase (RTK)<Q} Agstd 8-Ao &)
3}  tyrosine residue”’} <914F3lE 31 ©]= guanine nucleotide
exchange factor (GEF)E& Al¥x% 32 Fo]A 3t} Ras @z
Az A BQl GEFel  od @43t EHH  olE  Fdl
Ras/Raf/Mek/Erk®] AZE we} AlEZ A& ddd A5E ddshA
Ao (29 2-1)."% @A Ao Ras @S GTPase activating
proteins (GAP) 9} AT-S £ Rasol AgE GTPY 7l Ed= =
2% & thA] Ras &AL vEA AEQl GDP7F A¥E FH
Ch47 weld Ras ©l A GTP7F A Feje 24 Aol GDP
7V AE v AdEe] cycleel weEl AE AgeA A9 A

gkt ey wWolel Ras &M A GTPase #4& AH4lste]l GTP

o]+ Ras @A GTPAFO] Q) affinity”} picomolar 5o twhwz
W 223 allosteric site’} £A3HA] 7] wjFolth ! wpela Afo A
AHE 7hs st Ras @A AsfAlel st a2 Fo3k AR ol 3l
t}. Ras @22 K—Ras4A, K—Ras4B, N—Ras, H—Ras® 4%7F2

isoforme] <£A3tt}, B E isoforme FEHOo®E FA HEH G-

26 A2t H®



domain®] ¢lo ™ A xEute] AgE 4= Q1= C—terminal hypervariable
region (HVR)©] £A3stt}t, Ras ©i A o] AE38H2] &4 AE o ¢
29 Sl A ] dynamicy A@Eo] ATh Y Ras Tl A AE o
A BAde Bolr] faid Fehet 919 Alxute] Aetwofof st o] &

Q= wwAo] waEl Sof F7FE2 WEHEE post—translational

of

5

X
o

modification #7go] BQ3}t} BE isoform® Ras @A
2 C—terminalel CaaX®l AL& zxn lom AxAe EAsh=
farnesyltransferase®l| 93l 15702 &4 =Z o]F oA farnesyl group©]
CaaX A 92 cysteine thiolel]l #H7FElt}, I ©]& Ras converting
enzyme 1 (RCE1)el] 93] C—terminal B2 3702 olw]=Ato] A|A
%™ Isoprenylcysteine methyl transferase®] 2]& methylation ¥+
modification®] dojdtt (18 2-1).°' &A1k o] modification? O 2
Ras @ do] Alsute] b sHAl Adalr]= FistA ¢tk H-Ras$}
N—Ras+ F7F4 o2 HVR| €43+ cysteine residue®l] 7} % o=
S—palmitoylation©] dojrtry, kA N—Ras¢}  H-Ras¥
palmitoylation®] cycleol] wa} AE oA sz o] 27} 4=
Tt 2278 wbme]  K—-Ras® K-Ras FAAZRE ddy
alternative splicing®l] ¢J&] K—Ras4A, K—Ras4B9 isoformo] &
o}, K—Ras4A+ H—Ras$} N—Ras$} o] S—palmitoylation©] dojit
1 farnesylation® palmitoylation®ol] 2Ja] Ao <A stA Ags
< 9t} I8y K—Ras4B¥ HVRe| d£2Z¢l 9kxslE wE lysine
residue’7b A% o= FHsHE Wil QU= AlEute] AH7]H <Y
of ol& Age F Udrh. wekr] K—RasdBE A-ele= 4714 49
3} farnesylationel] & A|Xutef] AststA ¥}l WHol®l K—Ras

_%_
A= FHAAS, S, HAdelM 44 90%, 45%, 35%clA EH HH

27 L-! 2-T} &



K—Ras4A w2z Ht} K-Ras4dB ©@¥ 22 ¢ thofkst AEoA 2he]

,ﬂ
of\
to
=
o
o
o

A}, gl K—Ras4dBE Ras @29 isoform & 73

S R o AT

extracellular matnx
eseecuseseensneenorsensensevese

oooooo

cytosol

Hypervariable ' (____o@® C__o@
G-domain " "ragion K-Ras-4B H-Ras

N-R:
@ @ l PDES PDE3s K R:ZAA
FTase RCE1 ICMT1
— & CAN) <" A.C &
GDP)

“APTI2

K-Ras-4B

-{KMSKDGKKKKKKSKTKCYEHD

palmitoyl (P) farnesyl (F)

18 2-1. Ras 9®A 9] post—translational modification.*?

17—kDa?] prenyl—binding protein?] PDES§+= cGMP 3'5'—cyclic
phosphodiesterase delta subunit®. @ TFF3E oA =4 HEH O] Q)
. PDES®] T2+ 2719 B—sheet 7ol ol&l B4 ¥ hydrophobicdt
pockets 7F  FHElE immunoglobulin—like p—fold J-Zxo|™ o]
pocket Well= prenyl groupo] 2%3 4 ¢lt}.°” PDESE mammalian
9] g g-A| A 3EZ HE Ryl %9l o cyclic nucleotide
phosphodiesterase 6 (PDE6) 2] C—terminal®l prenyl group¥} A}& =+
€ sto] PDE6E AETOZFE st 985 35kl PDE62 &
e 2Ashe o2 BT PDESt 3584 AlEERE ofyet
Aupgow  ohFe] AE ueld 2@ Ev PDE6GW¥RE  ofye}
farnesylation® Ras @A 7% A5 2831t} Y PDE§E Ras w2 9]
farnesyl group¥? ZAgS E3 Ras @S A xuo g RHE A

28 / ﬂ1]| ﬁl T



HL 599 Waldmann ZFoIA+ Ras @ AS AX A&|st= A3l

© % Ras @AY PDES Atolo] A3 28-S AAste] Asd

2
10
2 =
O

At 4 Q&= A3A deltarasind] #3F AFE (IH 2-2) B
18 vk 9thb! Deltarasing PDESS] prenyl binding siteol] 2 & sl
o] PDE§9} Ras7t A sl A& "ol Ras7F A& dAgds 98 A&
gk Ao EAskA] KAl sto] AlE Ads AAskes e g

“.‘m.. 0070000

HH 1) i

\ 111

000“0“00“ OO“
Hﬂﬂif’- —> RAF —> MEK —> ERK
K-Ras /¢ \l \l
Cell Cancer
proliferation

M 1]

~

X
X Q
X

*-%3(’ C

5584 @

1% 2—-2.Ras @A AF AY A= 9 deltarasin A3 7]2.%2

XX

Indolizino[3,2—c]quinoline 3}3t&E2 PDESS] A&l A0 deltarasin}
T2 FAME Holw 380—-430 nmelA AU F IS HER L
480—-540 nmeld A W& FFS Btk Indolizino[3,2—

clquinoline 3}g&2 90—-110 nm% ¥ stokes shiftS HolH o]&=

2 2 2] L)) &

T
-

TU



Z7h fatetths Aol Fekelel PDEsS Al2e AdAE Fi AL

2 39t} Deltarasine &%

o
Jm
oX,
ftlo
N
=
%0
N
§S
~
R
g
2
ofk
ofd

A& conjugationsle]  ATE A A|WE  Indolizino[3,2-

il

clquinoline 3}g&EL FFA EAS 7IA Q7] wwel Hi W=7

PDES A& Aol #st A5 Hyg = QQup= AHS 7FA 1 At}
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A2dAdd 2

Al 1 A Fluorescence =74

E.Coli celleld 3 & AlA F2] AAF Ax3 PDESS o] &35t
Fd 53 Ads AAET @ dE 280 nm WS XAFSISE o
tryptophan residue®] 23] 340 nmeolA o W& F74S Kol it
= A99ds W 340 nmel Hu W= 3L AIZF FasAY
fluorescence resonance energy transfer (FRET) &2tel| &3 Ztj
W= ubgo] H3lE Btk PDESE % el 4709 tryptophang %t

1 Q99 Indolizino[3,2—clquinoline 3}3EL &3S Ho|7| ufio

PDEsel A& sttbd FRET @Zdel 93 Hd W& sgo] Wt 7o
2 AT Y 2-35 Ay By wd JA4L8 PDESY %S v
A A2 Indolizino[3,2—clquinoline 3FsH&2] &34 ZHz2F 280

nm WE FAlEte] =43 Aot} Buffer WellA PDESE 340 nmol
A F

o W=
oA Ho) W& S welrh HA9 A4 PDESS Indolizino[3,2—

o

S Holy Indolizino[3,2—clquinolinex= ¢k 500 nm

it
S

clquinoline

w
o~
o
=)
=)
=2
—_l
1o,
Ay
=
oZ
e
X
o
rlo
N
9
iy
A
5
[@N
S,
N
=)
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w
\]
o,
0
=
=)
<5
5
D

133 ol @39 Wbyt gl 3hehE2 Al9lstal binding &< A=

FAHH0R A g
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Fluorescence (Ex 280 nm)

Fluorescence (Ex 280 nm)
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2-3. Indolizino [3,2—c] quinoline¥} PDEs2] 83 &% A},
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Al 2 A Fluorescence based polarization screening

Indolizino [3,2—c]quinoline 3}%=3 PDESS] bindings F718 0=

oot
tlo
1t
>,
ol
ol
2
ui

skelsl7] ¢ske] fluorescence based polarization 2
Fluorescence polarization A3 &S 2k Q= 3pghEo] oo
Astsld S w 3 E9 tumblingd s % xJolE FFS o] Fsle] F

Qleh= A9 22 polarization® W& 2ASHE w 3=l wAd

put?
z

Agst 49 tumbling® = %7} Solx|v 1 A3} polarization
S selsk = 9ty A#A O 7 fluorescence polarizations Hl-S XA}
3RS W WEY paralleldt 23} perpendiculardt We] A7l A& =}
ol 5 A WER Lo AVIE Ui FoE Fgeht a1y 2-58 A

#H B 0.5 pM Indolizino[3,2—c]quinoline®] £A|sk= ArElo] PDES

i

0-32 pM=Z $E2 Z7HA H71e9S W polarization &7
7}sk PDES s kol wet F7hkste &k o] HriEels of 3}
BHE olFw Ae #EE & QlSlth olF ol&sty ¥FFe Hol:
Indolizino [3,2—c]quinoline $}3t= 55 screening stem™ (19 2-
4) 71 A3 300-500 nM 9 =2 affinitys 2+ &S dAst
Rewm 1 FolA FrHA < AgE AAE] fletke] 8 FFe s Es

MBI (G 2-1).

PDE®& Fluorescence polarization (K4 value)

K, value
lrd

-
L

ﬁﬂﬂﬂﬁﬂ ﬁﬁﬁﬁﬁﬁﬁﬁﬂﬂ ﬂﬂﬁ

N ok oA O N e R P P nsb @ 591»"*»90,9
Compound

1% 2-4. Fluorescence based polarization screening Z 3},
33 A 2]



Fluorescence polarization (1) Fluorescence polarization (3)
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I9Y 2-5. Indolizino[3,2—c] quinoline 8] Polarization Z23}.
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Za—
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R

Compound R habs (NM) Amaxem (NM)  Kg value (uM)

1 %O& 430 530 0.284
3 %O 440 526 0.491
4 %—@ 430 515 0.505
6 %Oom 430 515 0.729

8 % <:§ 430 515 1.285
OMe

Y
9 430 515 1.541
e
10 O 430 530 0.643
)
42 %@ 440 526 0.425

¥ 2-1. &3 Indolizino[3,2—c] quinoline 3}3E.
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Al 3 A Competition binding assay

Fluorescence based polarization screenings %3] E==3F 871

1o

>

Indolizino [3,2—c]quinoline 3}3-Ee] sl PDES AsiAlz <
deltarasin¥ polarization 43S ©]|8€3F Competition binding A& S
A A3 E. v]E] incubationd}e] Indolizino[3,2—c]quinoline 3}3-& 3}
PDES complexs 3% & FFS 24 9= deltarasing = H7}
&kl w, deltarasin¥} 3}gHEo] 22 binding siteE &

deltarasinel] 2Jaf &2 Aszrgo] A olo we} AgeHA]

3petE o] FE7F S7kstel weEl polarization AEE HASHA H

o]
T

flo

A

A= PDE§S} complexE o]F3UW &FEo] EF A EHHA
depolarization®t}, 138  2-62 Ay ®wW Ao o)
Indolizino [3,2—c] quinoline2} PDES complexel 2]3F polarization I
A= WEHA =gl Wl deltarasing I H7FeE 49 polarization

AE7E fAashs e &2 o 9l Azl mE} polarization©] A4

sk 225 3l half-lifes 54T = don olF Foto] #e

2R spgtEo] EAT =4sluAt &= FHEQ] dissociation rate
constantE T8 & Quk.® ¥ 2-62 By AFo R Kt 3}t
5 99 A% 37 Blw3dle] deltarasing HI7IEAS uw, %7

polarization #% FTAE HolM o= FA¥ half-life Bt} ¢
e 7Hd Ao w AZEETE Fluorescence based polarization 23S
&3sto]l Ke$t half-lifes &1s A3 ¢ £ affinityE 2te gg=0]

A 71 half-lifeE 2t A& @A 4 Ao (19 2-7).
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Competitive Fluorescence Polarization Competitive Fluorescence Polarization

-- Buffer+3-Detarasin -- Buffer-%-Detarasin
— PDEDB +3 — PDED +3

— PDE& +3+Deftarasin — PDE& +8+Deftarasin

mP Value
mP Value

b gt
g

50 '4'\4\‘|"\"P,n}rn.yr..ll‘,lf\p\-rl{‘r’"

o AN
e T ot e

0 @ @ e s o " @ @ e s o
Time(min) Time(min)
1% 2—-6. Competition binding assay 2 3}.
Fluorescence polarization
4- - 60
[ Ky Value
E& Halfife

Kq4 value (UM)
(uw) a417-JreH

I9Y 2-7. Indolizino[3,2—c] quinoline 3+E2] Kq¢} half—life.
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A 4 A Target specificity &<l
Indolizino [3,2—c] quinoline 3+3%2] PDE§e| thsl Aotz Eo|AS

galslr] Y&l A FH oA AdoA= o4 fractionol] FF

1o
=
)
N
-

q7te F 3

=°m PDESY A% ALV & 318dE 3

ot
ol
o
o)
N
ol

o

5
i,
r U
i,

At 13 2—-89 SDS gel electrophoresis A34E HH
PDE&8+ elution 1, 2, 33 soluble fractionel] Wo] &xzjstc}, ojuw] Zt
fractionell 0.5 mM$] #3& 3& FH7bshd 3°] PDEsS B548&a &
3l et Hdl WwE 3 oF 475 nme A2l cyan M-S ##EE S
AR (Ex 312 nm). H3 PDEs7F Eg¥ FEe] w} soluble¥}
elution 1, 2, 39 fraction®llA] 73t &3S AZT F Ao 39 &
5 0.1 mM& @598 vl 32 PDEs7F 7H¢ @o] ¥3H elution 1,

Atk wEkA BghE 33

2 fractiono| A gk oFst &FS #FEE

x8

PDEg®l Eo]& o

(b
%
ol
2
ot
ot
ftlo
f
o
rlr
S
o
r o)
e
i
A
39
32
v
G

A= AS dEe 4= Qo o5 %3 PDEsY 28% 31dE 39
Fg2 - kg slow AztHEC

3135 32 PDESES I HaAAZ E.Coli cellZ lysisAlZl lysate2}
incubationdto] Native gel electrophoresis &3l 3¢ PDEg§el| ths 4
& Sold= FHHer eIt 39E 39 PDEsS HsAd=

2371 98] Sodium dodecyl sulfate (SDS)7} ¥38FE A o2 native
gel& o] &3sto] 7|19 3dFATh Native gel electrophoresisi= T3
o] 32k FEE FAT AHE IidS Eesks wHoR a9l A
718 o2l dste] whet gel AdellA o]l EEHEe] zpol7 v o] F ]
goto] @S Fedte Zlolth Fgst HluE 98 8 FAS

WAy 3% incubationdt =S ¥/ native gelel loadingdl$i D}
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Y 2—-9A+ PDES9 3% incubationdt & native gels ©]£3}o] Hg
g 7 shgtE 39 ¥HS #ES AHE 312 nmo ¥E AR §

585—625 nme| WEdgS WEE Ayjojrt. A3E Bl 3EE 39

A9 band7} #FHE AS &2AE 4 Qlr} Lysate lane? A¥E B
W lysateddol= o7 wuigo] xdtEo] 9liv IR 39 FHPO
PDES7F &4 91319 bandelA st Sol# oz vehdt webx g

= 39 PDEsel tigt A% 5ol4 > Aow Azdrn

flo
=
—o

A

SelL T WLWE M 152 B3 E9 B B Sol FT W1 WF E1 E2 E3 E4 E5

e

1% 2—8. Target specificity &%l. A. 21% SDS gel electrophoresis.
B. 7} fraction®] %= 3& AstAds Wl 4 (10 3FE 35 0.5
mM H7} 2: 3eE 32 0.1 Mm A7P. Sol: Soluble, FT: Flow
through, W1: Washing 1, WF: Washing final, M: Marker, E1—5:

Elutions YERAT}
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% 2—-9. PDE&éS} 313E 39 Native gel electrophoresise ©]-83F
interaction &<Ql. A. ImageQuant LAS 4000 ©]&3sto] 12% native
gelel thek 3t3h&E 39 ¥ &4 (Ex 312 nm, Em 585—625 nm). B.
Coomassie blue @M &3 native gel?] £4. (1: Lysate°l DMSO
7}, 2t Lysateoll 3t%% 3& 5 uM 37}, 3: Lysateoll 3t3%E 3& 50

uM 7k M: Marker, 4: A8 PDEse| DMSO 7}, 50 g Ast PDES

of 3lgtE 3 5 uM #H7F, 6: AT PDEsSl 33t 35 50 uM #H7b).
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A5 2 eA mdy AT

Indolizino [3,2—c] quinoline 2%}3&2] PDESYNA 2] binding poseE
g15t7] 8lA PDESO 2IXt= rac—S1E X33 725 o] 835te] &
A BAgE AAEt (PDB: 4JVe).% 71E FxelA FEFF rac—
S1E 7 dockingdll o™ ¥ 2-10Av FE3 rac—S1et 7]E9
PDB 7% W rac—S1¢] poseE vl Ax=E (RMSD 0.4030 A) 7]
<o FHs v Ak AE Bl o] Fsko] docking®l &
e gt 7 2-10BE rac-S1% sHEE 3F vwuwe ARE
wj-%- FAFSE binding pose® EIth I¥ 2-115 B¥ 3= 39
docking® posex 7]Eo] &4# 2 farnesyl group® (PDB: 3T5G)*’
(5)=5°] (PDB: 4JVF) pose® ¢} Hlwatls W vl 413l PDES
9] farnesyl group®] ZA33}l+= binding pocket Woll £ x]str}. whefA

s}3HE 32 PDBS9 farnesyl group®l Z%3= binding siteoll A

Y
lo

=

2 AP
g 2-12% 313HE 39 PDES binding site UlollA A3 2Hg- tlo]o
JFO® S3E 32 PDESY pocket WlellAl 712 PDB & el A]
T Al Folat: Ao R 4 Argbl ¥t a4 AFE dha 9lo
w AWEA 9% hydrophobicd pocket Uoll EA|sk= Met20, Alad?7,
Leu63, Vall4h, Leul4d72] residue®} hydrophobic interactione ©]5
o] AstA et S 7F2 Zlow Helth T3 A& A7 PDES pocket
ol o717 Yal 523 Trp903¥= hydrophobic interactions
Holw wEbA 3EE 32 Et=2A PDEsO| Add + Qs Fow
A e g1t E 99F HlwEle] 102 FEZAHSE Indolizino[3,2—

clquinoline®] 6%W $X]o| naphthyl group= X|37]|2 7FA 3L YA 5t

T i)
41 A b= =
—

naphthyl group® |38 $ %7} zto] o} KyE vlwshd 3}3hE 9+
1

St ¥



1.541 pMo|™ 3}3tE 102 0.643 pM=E ©F 28j 9] x}o]7} o}, 3h5hE
9= ==% 8 sIFE T 7PF =2 Ko & Za low o=
Indolizino [3,2—c]quinoline®] 6 {IXo =77} & X37|E 2t g)
©m naphthyl®] 1®H $ Ao X3Eo] 910w o]= binding pocket¥}
Hlwsto] Ui & A7) 7F EAste] whdbelo] #AX7] wjiEl Aoz o

Heh 3erE 102 naphthyl® 2¥1 X0 XgE o 2H binding
pocket WA FH residued ®Whgo] A2 He =z ¢ X|st7] wiol
o 93 Ko #he Ze Aoz Azdd (a9 2-13). vy E
Indolizino [3,2—clquinoline?] 6% X0 Az o=z e 37| =
b= 31 37 72& FH 9 Indolizino[3,2—clquinolone 3}&Eo0]

3

)

Zbe= A0 7 Helt)

ftlo

PDESe| ¢i7t=2A o =& 4
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% 2-10. PDES°)] binding ¥ #7F=$ pose. A. PDES cocrystal
rac—S1 (PDB: 4JV8&; white) ¥ ©A] dockingdt rac—S1 (gray) 2
binding pose B]I.. B. rac—S1 (white) & 33E 3 (yellow)2 binding

pose H] 1.

a9 2—-11. PDEsS +Z A9 33+E 3 (white) 3 farnesyl group

(magenta) 3 (S)—5 (green) &) pose H| 1.
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a9 2-12. 3EE 39 binding pose. A. 35 39 A5 AE tholo
13, B. 33%E 39 binding pocket WeollA 2 pose. 44T (green),

—sulfur (gold), —alkyl hydrophobic interaction (pink)< WEFHTE

% 2-13. PDE8Y binding pocket WolA 2] 3}3HE pose Bl A. 3}
S5 99] binding pose. B. 3}gHE 109 binding pose. Hydrophobic 3t

pocket (brown), hydrophilic pocket (blue) S eEFATE
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A
=

2,
w
o
(v}
r
W
ke

Ras ©¥lz2 QIzke] QA ol 20-30% =dwWel © Fe7t
A ks fFlshs Aor g Ad £ A d sk 9 &
2 w2 A7 Ay ok’ 1y Ras @A GTPAR]
9] affinity7} picomolar F=o]™ @@=z ] <& 2 allosteric site”}
TAEEA 7] wEel Ras S A A4 Asfetes X 5A= obA A
B A ZelAth. 2ol Ras @A AEZ o] f1x]el hst A9 ¢
kel oist A5 XAE Aol Ras @A e] AL F2lo] gt
95 "= F ST PDESE EHleh= AdfAlel #eh A47F A
ol

3o 74 orS GulstE= Raso AlE AY A

2
o

2 Ao = B3l AA7LA] deltarasin ©] 2o PDESS] # 3l

A B vzk ok mebA] 2 ATl AEE PDES A sAl&

i
i
o
>
Y
2L
BN
T
v

1:|:

2 PDE&= o]ﬁ_o]_o% 6:]%—2 Eo]‘— Q_sl—‘:’
Indolizino [3,2—c] quinoline& Fluorescence based polarization 23
S %3 screening 3} t}. Indolizino[3,2—c]quinoline®] PDESE v %
of wet Frketals W H7FE s=7F F7Hstel wet polarization #k°]
S7teks 2l Flskglon olF $8 PDEsS H5a-8d & e 3t
= 8ME =E5vh 8F 7Y sdES ol&ste FUtE 7Edd ¢
2 PDES A &l|A4] deltarasin®} Competition binding assay< A3}
on o]Z £ 3aEo] deltarasin® 2L binding site?l prenyl

binding siteol] A3sl= ZS #2135t} Indolizinol3,2—clquinoline
=

% PDESo| ¥ &L affinityE 2= 529 ¢ 7 half-lifeEs Zke= A
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2 ALEE A5 92 4 Ao o= Indolizinol3,2—c]lquinoline
o] PDE3S AsAlzZ A& + =& & + Atk =3 3AgdE F

&8kl PDEsl deff So]xez Jos
&2 g A sl A Agelr = 5 = o2 fraction
=l 3& H7lelle w PDES7F @ol 235 o] Sli= fractiono| ARt 5
ojdow S wEL F dder FIUHHOE Native gel

electrophoresisE ©]&3lo] 3}st&E 39 PDESe| thsh A3k Eo]Ade

tf3ll RISk E coli cell lysate Wolli= thekst @mido] ExjakA| vt
513 PDES7F EAske A o®2 ABZtE+= band #A| AR 815E 39
FAe BHow I A= A PDESS wde AT I8 2R
3}8+E 32 PDEg| Solf o= Agsts slo= At Ea Ly

S 9o]£3}9y Indolizino[3,2—clquinoline 3}3+&2] PDES§e] tjst
binding poseE TH3AT. BF=E XSS PDES 1T2E ©]£35)¢]
dockingdt A3} 3}stE 32 =9} Wl F-AFSE binding poseE X
o1 o] posei= farnesyl group?l binding site®}E FU3I F K}
313tE 32 AWE4 2% hydrophobic$t PDESS] pocket Wlell EAlsh=
Met20, Ala47, Leu63, Vall45, Leuld72] residue®} hydrophobic
interactions ©|F™ g4 Adlte] Fogst= Aoz 4 Arg6ld
A AFS Btk T3 A A7 PDES pocket HlF-oll E01717] 93
Z Q3% Trp903% hydrophobic interaction stil &= TSI
a¥ER 3}FE 3 =AM PDEsY] AT ¢ gle How 47
stt}. Indolizino [3,2—clquinoline 3}3&E2 6W x| thekst X]3H7]
=zt Qv &4 2dds SEl 68 A AS7F A= A
PDE§9] binding pocket &2 33h& Zte ZE EAT = qlgloH
=S

web @719 27)9h wakel we PDEsel tld A% A=t
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T Aes A

2 Ao A screening E3 E£Z3F Indolizino[3,2—clquinoline 3}
= 8% A Kagkel 300-500 nM 9] H& affinityE 7HA = 3+
= H FS 2T F e gds AL vk Aol Sl
fluorescence probe®ZA AFg=E & Q1S Zoz 7Udn, B A=
PDES AajAlel thsh 7% A7"2H4 Ras$ PDESS| Jza&= oAl
o %M Ras @S] A5 AgS e AafjAlo] #sh Ao EdiE
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A 1A EEY

PDESx cDNAS #=friASgonie FHsiglon, F3ans o
A Wke (PCR)E X33L7] $lall DNA oligomeri FARZ oA F-ul
a}¢lth. DNA oligomers Th33 &tk PDES—f5 —GGTTGCTAGCA
TGTCAGCCAAGGACGAGCG—3" , PDEs—r 5° —GGTTGGATCCTC
AAACATAGAAAAGTCTCACTCTGGATGTGC—3> $l PrimerE o©]

g3t FdFgA A PSS AYEFF o Primers ZF Nhel T

rir

BamHI ¢ A+ &4 AgE £33t Urt. PCR VA ES Nhel
A5 A sglon

pET28a(+) WEHE & A3t 45 AHyste] A2 3 T4 ligase

(NEB)¥} BamHI (NEB) F 709 A3t

ro
bl

(NEB)E ©o]&€3}o] ligationstth. ©] clones sequence A% HAS

o
E)

E3] ¥3l= PDES DNA sequence= #¢lslg on whulzl e o

BL21(DE3) strain®l transformationsa}$i t}.

A 2 A Sz dAF A

pET28a(+) ¥Elo] F2d3% PDESE *¥33 BL21(DE3)E 37CE
A8 incubator WellA OD 0.8—1.0¢] = wj7}#] wjefsldch. 1 o]
% B—D-—1—thiogalactopyranoside (IPTG)E 200 pM # 2|5} 18T
E AT AR 162413 o) viekete] @A 3 AR Cell
pellet< Tris buffer [25 mM Tris—HCI (pH 8.0), 500 mM NacCl, 10

mM imidazole, 10% Glycerol]l®] protease inhibitor 1/4 pellet
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(Roche)e] 3EZ3tE bufferel] FoIF¢lth. 1 ©]% sonicators ©]-8-3
lysisstglom Gude Ni-NTA 3} AzntEdd9E o] &t 4
ARt A Al AFE-3F washing buffers Tris buffer [25 mM
Tris—HCI (pH 8.0), 500 mM NaCl, 40 mM imidazole, 10% Glycerol]
ol gl AS 22317 98l Tris buffer [25 mM Tris—HCI (pH 8.0),
500 mM NaCl, 250 mM imidazole, 10% Glycerol] & A}&3}3it). A A
s @ A2 Tris buffer [25 mM Tris—HCIl (pH 7.5), 500 mM NaCl,
10% Glycerol, ImM DTTI]E o] &8t} 4A]7F o] 74 A&

W AARA0 W ANRIE o Bahel UL
#] 3 A Fluorescence &%

w7 Sla B3 WsE SAsIT % S48& S8 Tris buffer
[20 mM Tris—HCl (pH 7.5), 100 mM NaCll & AM&-3}eltt. PDES®] &
T+ 2 upMZE 3™ Indolizino[3,2—c]lquinoline® &%+ PDE§S}t
9 5o 2 yME &9 21 1.4 ml cuvette (Hellma)= ©] &3} T},
3353 H7F & 39 inverting & 1#9 incubation AJ7FE 7HR O.H
Spectrofluorometer (JASCO, FP—6500)% ©]&3}%] Ex 280 nmollA]
J4S =439 =4 A band widths Ex 3 nm, Em 5 nm® 3}

.

Al 4 A Fluorescence based polarization &4

Indolizino [3,2—c] quinoline 3}&%&3 PDESS] bindings LolH7]

98t fluorescence polarizatione =43IA . =4 Al AFE3F plate

49 .__:Ix_s _'q.l_'\-' T



i black 96—well plate (SPL)°o]™ 0.5 upM Indolizino[3,2—
clquinoline?} PDES+= 0, 0.5, 1, 2, 4, 8, 16, 32 uME serial dilution
ate] wHEQlth Buffer= PBS buffer [137 mM NaCl, 2.7 mM KCl, 10
mM  NagHPO;, 2 mM KH:POs (pH 7.2)]F A3kt
Indolizino [3,2—c]l quinoline¥} PDESE 96—well plateo] A 412 & 4T

WAae|A 2417t incubation 3FQITE. SpectraMax M5 microplate

reader (Molecular Devices) & Alg3slo] 4515 o 3o ubage-
buffer WelA g3tEo] el Hd &5 343 HE 345 o] &-3)

k.

Al 5 A Competition binding assay

Competition binding assayE® $sto] PDESS &#x A& A<l
deltarasin® ChemieTekolA Fu3t3l o™ DMSOE ©]&3Fo] stock
< AxSIY. 0.5 pM  Indolizino[3,2—clquinoline  3}5H&3}
fluorescence polaization A¥S T3 FHF Ko @S o] 83}
complex H|&°] ¢ 0.68%7} =i PDEs w%E AHESISiHh
Deltarasin®] %% AFE3 PDESY &9 v %5 AMEsATh
%7 Al AF8-8 bufferi= PBS buffer [137 mM NaCl, 2.7 mM KCl, 10
mM Na;HPO4, 2 mM KHoPO4 (pH 7.2)15 AH&3talom 4C aare]
2 2A]ZF incubation & polarization 7% A deltarasine 37}t
Fluorescence polarization 574 & 29t Fdst d3 54 3%

Fott.

Ot

< Ex 430 nm% Em 520 nmZ FY3A A8t =4
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A 6 & Target specificity &<l
PDES AA A 95 4 S+ fractions ©]€3}°] Indolizino[3,2—

clquinoline 3+3&E9 Ag 5ol & &5t 21% SDS—-PAGE gel

£ o] &3}o] 150VelA 70E FoF H7)9%F ste] Zb fraction B PDES
7F 23E S FAskdnh. s E 37 PDESS] Adazgel uE 3%
S AFsH] Y8l T 96—well plate (SPL)E o] 83}o] welloll Z+

fractions 50 W #H7Fstlor 3kgE 32 0.5 mM, 0.1 mME 37}
ahith. g3 #EE transilluminator (Vilber Lourmat) S ©] 83}
312 nm¢ WS AR o AR ES)S Cannon EOS 550D 7| EH&
o] g3ttt

12% Native gelE ©|g3lol F7F2 02 3hgta 39 A% Sol4d=

4

Zetalth 390 uMe] lysateel 3t&& 3& 0, 5, 50 yME s&== 27}
A7FeEIth Gel delM Aetst 245 8] flall w2 A% PDES™
&7 loading 3F312.# PDESS skt 22.9 yMS AMg-sholon 3 7het
3ehE 39 FEE FUsH 0, 5, 50 uME F7hskioh A s} 3et
& 3% interaction A= F7] fl8k 2A13F Tk 4T YA LA
incubation 3%t} Buffer+= Tris buffer [25 mM Tris—HCI (pH 8.0),
500 mM NaCl, 10 mM imidazole, 10% Glycerol] ¢l Protease inhibitor
1/4 pellet (Roche)o] %% buffers AFE3FQITE  Native gel
electrophoresist= 70VelA 2A]17F 30% FoF F8slH ™ band® 9
AE  vlustr] fste] Marker® ARESIYE FHFE] #EE
ImageQuant LAS 4000 (GE Healthcare Life Science) & ©]&3}3 1
605DF40 EtBr filter& ©]83F%th. Coomassie blueE ©]&3to] A4

B % Y pEe dnel mastel Ang LS
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A7 R BA wAY

B2 2d¥ (Molecular docking)& Sybyl—X2.1.1 (Tripos Inc, St
Louis, MO) X 27139 Surflex—docks ©]83o] 3359 2w PDES
(PDB:  4JV8)9 Tzt =g ¥ FEE  olgaqlrh
Indolizino [3,2—clquinoline 3}3H=2 o224 x5 ©]&3to] Sybyl
program Weolx A2 F2E A
B Frke Folew, 729 MY stE 98 Powell’s W
RMSD7}F 0.001 kcal/mol -+ A Bt} ¥& wj7}A] Tripos WHS o] 83}
o  energy minimizatione AAES T (Conjugate  gradient
minimization). 7]£9] F& Yo X3E == FEeGeH 44
srofl Fojehx] 2> ' FA Tok A ASATY. Dockings Surflex—

Dock GeomX XEEZE o]g3st9] 3352, Threshold 0.5 A%}

259

Bloat 0 A2 % 3&o] F=3 g7t 7]F 0% binding siteS A s}2

b4

i

o FE8 Y 725 AEE Y= 37 dockingstl o™ 7]
o] binding®o] Sl HHIS vl FaEAS HHSIATE AR
A5AES ] B7] Yal Discovery studio 4.0 visualizerS ©] 833

ot

O
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Abstract

Part I .Molecular docking studies to

develop novel peptidomimetics as
anticancer agents.

Part II. Studies towards the
development of PDEo inhibitor.

Lee Ho Jin
College of Pharmacy
The Graduate School

Seoul National University

[Part I]

Peptoids are poly-N-substituted glycines that have been known to interact with
various protein targets. They are attractive synthetic scaffolds due to the easy
incorporation of a variety of functionalities in addition to the stability to peptidases
inside the cells. In previous study, we identified pharmacologically promising
peptidomimetic compound (OXA40) from our in-house chemical libraries that
showed inhibitory effects against the human lung cancer cell line. Biological
evaluations suggested that these compounds inhibit the phosphorylation of the
insulin-like growth factor-1 receptor (IGF-1R) kinase and Src. Here, we report
molecular docking studies to examine the binding mode and the molecular
interactions of the compounds with the IGF-1R and Src. Docking analysis suggests
that modification at the C6 position of the oxadiazinone ring generates inhibitors
with improved docking scores and poses. Designed compounds with phenyl group
at the C6 position showed increased inhibitory effects in cancer cells. Also, they
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effectively inhibited the phosphorylation of IGF-1R and Src in western blot
analysis. These results are correlated with the result of molecular docking study.
Therefore, this study suggests that the anticancer activities of oxadiazinone
analogues will be increased by incorporating the various substituents at C6 position.

Keywords : IGF-1R, Peptidomimetic, Molecular docking
Student Number : 2014-21970

[Part II]

K-Ras plays a crucial role in human cancer and mutated K-Ras oncogenes are
frequently found in human tumors. However, no successful small molecule
inhibitors that directly target K-Ras mutants have been reported in clinical trials yet.
The cellular distribution of the K-Ras protein is known to be critical for its
oncogenic activity and is controlled by the prenyl-binding protein PDES
(phosphodiesterease 6-subunit). Recently, the inhibition of Ras-PDES interaction
by small molecules has shown to suppress Ras signaling. Here, we conducted
fluorescence-based polarization assays using His-tagged PDES and identified
several compounds that bind to PDES with the Kq values of 300-500 nM. In
addition, the competition binding assay with the known PDES inhibitor
demonstrated that these compounds occupy the same binding site of PDES. Our
results will provide that the basic understanding in the discovery of PDES inhibitor
which directly interrupts the interaction between PDES and Ras.

Keywords : PDEd, Fluorescence based polarization,
Competition binding assay

Student Number : 2014-21970
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