wo 2023/121199 A1 |0 0000 AP0 000 0 000

(12) 5 F g x oo o3t FMA

=

19y Al A A 2 A 4HA 7]

TAEd
00O A A

10) A FNHE
WO 2023/121199 A1

= A A=
43) T A FTANL
2023 6 € 29 ¢ (29.06.2023) \wipO | PCT

(51) ZAEHE

GOIN 33/68 (2006.0 D AG61K 31/4245 (2006.01)

CI20 1/6883 (2018.01) AG1P 43/00 (2006.01)
(21 FA=YAE. PCT/KR2022/020770
(22) FA=Z=YL 2022 W 12 9 20 ¥ (20.12.2022)
(25) 29d9: Gk
(26) F/NAA: Gharo]

(30) SAAAR:

10-2021-0183885 2021 A 12 ¥ 21 ¥ (21.12.2021)KR

O} ALA} 3] £ =] A) gk (THE ASAN
Al Fo
S g e T T R R
(UNIVERSITY OF ULSAN FOUNDATION FOR IN-
DUSTRY COOPERATION) [KR/KR]; 44610 2-4+3 &

27 o] X (HU-
EGA] 7t

(71) 292 Avde
FOUNDATION) [KR/KR]; 05505 AeE59
<Y 24374 88, Seoul (KR). &

Al g+ o) g & 93, Ulsan (KR). (F)& 4
MANSCAPE INC.) [KR/KR]; 06163 A=
B-2-AL2867 6, 6013, Seoul (KR).

(72) 2=}

(CHANG, Min Hoo); 06196 ~] &

o] 3] (LEE, Beom Hee); 05530 4] 25 ¥ A] &
o ¥ 9 7 505, 104% 16053, Seoul (KR). 1%
Hﬂ/\] 7]»L]—-TL )\l—/\%i

857 33, 7023, Seoul (KR). t‘ﬂ*dil (HEOQ, Sun Hee);

05505 A &5 HA] S0 23 3 2437 88, Seoul (KR).
=874 (DO, Hyo Sang); 05333 A &54A] 57 3

3 2257 14, 9033, Seoul (KR). ¥ A (KANG, Min
Ji); 05505 A1 &5 H A S3-7 &9 H 2437 88, Seoul

(KR).

(74) th2lel: EFH P2 (THEWAVE IP LAW
FIRM); 06097 41258 Al 7 A5 2 602 65, Seoul
(KR).

@1) AR (o] AL Qs 3 b @ B SR =
W dd e H3E 939l AE, AG, AL, AM, AO, AT,

AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
CL, CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM, DO, DZ,
EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN, HR,
HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE, KG, KH,
KN, KP, KW, KZ,LA,LC,LK,LR,LS, LU, LY, MA, MD,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

A= (= jf\17} e gk 7be s e R 9
) dele] 132 95lo]): ARIPO (BW, CV GH, GM,
KE,LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG,
ZM, ZW), 72| o} (AM, AZ, BY, KG, KZ, RU, TJ, TM),

(84)

(54) Title: ACTIVATED RAS AS THERAPEUTIC AND DIAGNOSTIC TARGET FOR NEUROFIBROMATOSIS AND USE

THEREOF
Gy LB B ANBHFT

olN

CEEE

pal
N

TBD
1 543-909 1095-1193 1203-1543  1560-1818 2205-2785

i [ G0 | | erD Secl4-PH
s?z NLS-2534-2550
pR681*p0854" ponag*pk’%ez* pRls13  pRing: e
&
p.w599*pwg‘P s in?iS*PEMﬁ* pR2IS6"
' *
0 Ri% " pQo8s* pR1306* pY2264*

*
* pE234T*
pP635LIsKS3*
AA

CSRD: cystenin/serine-rich domain, GRD: GAP-related domain, TBD: tublin-binding domain,

Sec14-PH: Sec14-homologous domain and pleckstrin homelogous domain, NLS: nuclear localization signal,

FAK: focal adhesion kinase.

52 2 A70A 08 o2 R 13 SAH0E UaEYD,
BB

AA ... CSRD: cystenin/serine-rich domain, GRD:
GAP-related domain, TBD: tublin-binding domain,
Sec14-PH: Sec14-homologous domain and
pleckstrin homologous domain, NLS: nuclear
localization signal, FAK: focal adhesion kinase.

BB ... Hatching lines indicate ataluren-responsive

mutations identified in this study.

Ak B o A o 24 shel RAS 2 219] &

(57) Abstract: The present invention relates to: a biomarker com-

818 position for predicting susceptibility to a therapeutic agent for neu-

rofibromatosis by using Ras activity; and a pharmaceutical com-
position for preventing or treating neurofibromatosis, comprising a
Ras activity inhibitor. The biomarker composition can accurately
diagnose susceptibility to a therapeutic agent for neurofibromatosi
s through a simple method for measuring the expression levels of a
GTP-bound and activated RAS (Ras-GTP) protein and an activated
p-ERK protein or a gene encoding same in a biological sample of an
individual, and the pharmaceutical composition inhibits the activity
of a Ras protein, and thus can be effectively used for the prevention
or treatment of neurofibromatosis in which the activity of the Ras
protein is increased.
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o] & 93t A HhH o 2 = Odﬂ /\} ﬂﬁ_/\ o 2 HF-2-(reverse
transcriptase-polymerase chain reaction; RT-PCR), 2 Al {F =3t 8. 4 &1 2 1§ (real
time-polymerase chain reaction), RNase 2. % %4 ¥4 (RNase K. % 4] *H(RNase
protection assay; RPA), =% 558 (Northern blotting) 2 DNA % &©°] 3] 214,

ole] A §¥) 1= AL obLh,

BN AR FESE NFL F 34 2 2w mdwel & 7= Ad &
At

£-of "FA F = & o] (stop codon mutation)"> & 1 o] o] 2] 5]
A7 Aol AR7FEA FEQN UAG, UAA, UAG 9 3hu7t ¥ of
ZegiEtol=e] FAdo] Tdv = A g o F 5 gt

71 F7] sE =Weli= DNA 4717F o 7] of A 2k E = A

e} =4
& A ¥ ol (point mutation) 5 3FHFQ1 W Al 2 = S1H o] (nonsense mutation) H=
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T-Z0] % &% W o (Frameshift mutation)®l] 2]t 1A <=

[64] £-0f "t Al 2~ & 91W¥ o] (nonsense mutation)" = DNA $3 7] 4 %ﬂ o] YruA 7
At ), AV Lo A7 AR HE(UAG, UAA, UGA 5 sh)o =
A ghE o ] o] v A o] §Ad o] o] Foj A X = FAWMOlE o v g}

[65] f-of "2 o] F & o](Frameshift mutation)"= DNA @ 7] A Lol 17} =
270 B 39 w5t ok d 9] - E 9 S EFo]l =9 AFl(insert) i
Al (deletion)©] ¥ = Wol = lato] F3xpo] AAL W 34-& 75 A H =
o] ofn =4l wE S A A EelA]E EAWol & ofu] e 5= 9l

[66] A FAd oA, 7] E4A F= FAHol= i) NFL 77 22| DNA
D71 Dol A 52428 4 7121 A EH(C)o] BIRI(T) &2 A £+ A A NF1
chl A S AL Eh= 1748 A ol i A9l o} 2V W (Arg, R)O| A A EC R
A2k, ii) NF1 21 2-2] DNA 7|4 Dol A 25601 5] 17121 AJE] T (C)o]
ER(T)S 2 | 2 E]HA NF1 @ A& 4] 8F5= 854 A ofw] =421
ZFEH(Gln, Q)] EZZE 0 2 A3 iii) NFIl 74 22| DNA ¢ 7] A & ol A
4537 A 712 AN El ()] ElRI(T)o. & X 3% WA NF1 vhild S Al 613=
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= PA .
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A FA] et B S 5T Utk FAH R Y] VI EE A RN
A FH Aol 2 S o] &38te] 7] AAAFEST X mAd tet A4S
o 3 4 Atk

[70] A7 71 Eolli= A7 el s fARe] Il g A4 6] feh
A A RE of ] 2, W o] 8H2] FAjo| A dbA © 8 AR E = o, Al oF o]
gk 4= 9tk
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25 71} vl 2 el o el 2
RE S B AR AL 5 ek,
1=

@) OH

7] Aol A

2= 227, stol A, X e A Y v X $hel o7, X 3 A v X 3

ASA], 2| 5HE] AL} v 2] g o}, X $HE]| A v x| S s e 2o,
2297, X FE 7 v x| g s E 2 Ao &, =
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AHE-¥] = o]u] & g Slo]t).

0o &3}

A Fol wE WG FEST A BA N W A o 58 vko] et

2 =& ol &8k, A o =4 AEoNAM GTP7F Ay o] &4 3hd
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[125] T 12 A el ofste] NFL frd Aol $4 i &< ol7F EAleh= sl o=
AP NAAGEST SR 4 3% 5ol AR E Vg ot}

[126] L2 A el 9fste]l NFL frd Aol $4 = &< ol7F EAleh= sl o=
AEE AAAFES 29| GTP7E 2 F ¥ o] 244 315 RAS(Ras-GTP) T 4 o]
e ws 545 Aol

[127] %32 QA abol ol NF1 Ao 2 2 @7t EA48= Ao
A E NANFES T4 Foll A Ras-GTP2] Wd &Fo] -2 k]9
Aol M Ao o} -FA(PTC) 30 ug/mlE 5-01517] A3} 3-2] Ras-GTP2]
wE s M E A e Aol

[128] % 43= & bl olslo] NF1 Ao 2 2 @7t EA48h= Ao
A E ANAEFES B4 Foll A Ras-GTPL] Hd gFo] &2 311}
A frob Al ol o} e A(PTC-124) 20 pg/ml ¥=3= 30 pg/ Folatr] Aa 3o
p-ERKO| YA S v alslr] fste] A 7| &g Aot

[129] % 53= & bl oslo] NFI Ao 2 2 Sd o7t EA48= Ao
A E ANAEFES B4 Foll A Ras-GTPL] Hd gFo] &2 311}
Aol Al ol o} ekl (PTC-124) 20 pug/ml 1= 30 pg/mlE F-o]317] A3} 39
ERKS} p-ERK 2] 28] 0] &2 243 A3} o]},
dg el AN E A%

[130] ol &}, ¥ b5 A AJofof) o] &) Wt} AASHA Ar et 1y o] & A A 4=
g g dAl A R Agety] gk e R By o] WL o] & A A o4
ol & A ghE = A2 ot}

[131]

[132] AANA1LAFZAFZTS FA 5 NF1 FAA $4 2E Aol7t A=
224 H%

[133] AAEFES FAZEEH FZSDNAE o2 AN FETT

16

71221 NF1 ‘?rﬁx}%‘ T3 a A 4 HE-S(polymerase chain reaction, PCR)-S-
o] 83l FH3t F Ao V| E ¥4 (sanger sequencing)S = 3 AT} HA
= ol 7F EA)5h= 229 o] A5

Aol EAEh= T4 e ol AR 8]

A3}E 7|8k e 2 NF1 f2 2bo] &
At gie). A8 8 $2he] NFL 5
% 10 7 A8 vk oh TR D).
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[3E1]
ID Initial Mutation of NF1
NF-08 LIS c.7759G>T p-Glu2587Ter (p.Q2587%)
NF-09* HSW c.5242C>T p-Argl748Ter (p.R1748%)
NF-10 SDE c.1381C>T p-Argd61Ter (p.R461%)
NF-11%* MIW c.2560C>T p-GIn854Ter (p.Q854*)
NF-13 LY] ¢.7039G>T p-Glu234Ter (p.E2347%)
NF-14* KSH c.4537C>T p-Argl513Ter (p.R1513%)
NF-19 KH c.4084C>T p-Argl1362Ter (p.R1362%)
NF-20 YSH c.4243G>T p-Glul415Ter (p.E1415%)
NF-21 KIJS c.3916C>T p-Argl306Ter (p.R1306%*)
NF-22 CIw c.1381C>T p-Argd61Ter (p.R461%)
NF-23 YJH c.4537C>T p-Argl513Ter (p.R1513%)
NF-24 PJS p-GIn1255Ter (p.Q1255%)
NF-25 PCJ c.6792C>A p-Tyr2264Ter (p.Y2264%*)
NF-26* KJW c.2978T>G p-Leu993Ter (p.L993%*)
NF-27 KDH p-GIn985Ter (p.Q985*)
NF-28 KN c.1797G>A p-Trp599Ter (p.W599%)
NF-29 HKW c.6792C>A p-Tyr2264Ter (p.Y2264%*)
NF-30 NYS c.3916C>T p-Argl1306Ter (p.R1306%)
NF-31 HKH c.3565C>T p-GIn1189Ter (p.Q1189%)
NF-32 KDH c.1904del p-Pro635Leufs*53
(p-P635L{sX53)

NF-33 LYJ c.2382T>A p-Tyr794Ter (p.Y794%*)
NF-34+ PCK c.7486C>T p-Arg2496Ter (p.R2496%)

AR o 2. A8 4 TS A RAS B F ] FHE S

QA3 AA el 1 B NP &S Sl 9 A frobAl ol A
et g Yo R RAS WA o] S S 2 u sl

Fol WS ARl AR FE T A 2] 937 A frob Al £ E DMEM +

[138]
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i} ket 244 1k &t starvation Y = A Hth b 02, A5 FBS7F 3£ 3HE
<] 2 o] A1 & Ras 4] Al(activator)?! EGF(epidermal growth factor)E 100
ng/ml 552 84 3to] A& dtar 5% Ft37°Co A HEE A A 7 ME S
=H] 391 th RAS @il A o] g v FA1.8 7] & =2 w2 ¢l Pull-down assay 2]
S Betsto] A2 o] Ao} FAlO] B AEol A Thed
CytoskeletonA}2] G-LISA Ras activation Assay Biochem Kit(Absorbance
Based)(Cytoskeleton, Cat No. BK131)E A}-8-5} 51 T}

RAS Tl o] ghA) & BA1 ubl o 7hukal A A b EGE X 8] & 7] E o)

A

S A3 Gl (cell lysis) & -2 o] -G8t MEE &3 A 7] 2L, s AT
535 & Aol £3E whiA S Akttt e A Ee Tdg v
%F-&- Ras-GTP 2 3 & 2 (Ras-GTP binding protein)©] ZA3¥ &g o] E 9] Uo
a1 gy o) A 300 rppm E & EE O] WA 4 °Co) A 304 Gk uk-g Al A T
15, Al o 7 33 Al A g 5 ATE A g8 @A S A 7§ Ul anti-Ras
&) A 2ol A 455 F2F 300 rpm S5 2 W HE7 o) A HE- A 71 3 33

= A3 AR NS bAsHA A A S T 22 FAE
Qi FABHA 2ol A 4545 F<QF 400 rpm 552 2 SLEET] o] A
S A7 %, 38] 9 /‘ﬂ o BAS AR o] A EES 3l 24 e (active
state)?] GTPl A3+ ¥ Ras(GDP-bound Ras) T A& Hol gl a1, v] &4
*}Hll (inactive state)o] GDPol| 3% Ras(GDP-bound Ras) ©H8 -2 | %]
AN AART. TS 2, HRP detection reagentE % 21 1537 & SF A2l A
HES- A1 71 20l 490 nmoll A T35 E 5743 0 2 A Ras-GTP| &A% &3
Ras @i 2 o] &A= 5 =31 = Wb ol ],

1 AT, ARl vlarste] iRt o] A A A FES FAF el Aok Al ol A
Ras-GTP9| A&7} 57 54 %= A& 519 Ras W2 o 24 L7} F7}E] o
Res Gl vh(E 2).
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e b7 A2 E 5 39 Bok M FSATE AE 5ok 8] 9] 70-80%5 5 2
W ol FBS7) A 2% Wl A 2 57 3 AT vl kel 2443k Bk
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N

Ras @A ol Y& Ao o2 A4 7ES Ax a7 e &

AA 4 4, o} ZF A A o w2 p-ERK/ERK @3] & 2 ¥ 3} &4
NuPAGETM 4-12% Bris-Tris Gel(Invitrogen)2 ©|-835to] A Al 3
M5 =43 TAd3 chil A S A | E5T)

o 1-=
1 A3, B gle] Aol ol Az ol ool mhE 24 geel
212kgh€l ERK(p-ERK) 3 9] W 3}7}F §19l v, o &2l X 2]ol] u}& Ras
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