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[18]

MAS Al =gl o] ARg-Y] = 24E &2 5 4 1(Malate dehydrogenase 1) 9]
o} 271 248(arginine 248)= W E 35t A Al 7] = A5, 7
F+ A 3 S (pancreatic ductal adenocarcinoma; PDAC) A 3£ 9] 5-2] 2 & A g =
Je°o] & A AT Molecular Cell 64, 1-15, November 17, 2016).

12k, MAS Al 2583 CACE B AJoll o A A 713 45 oA ] 35S
A8 4 gl o]z A AL A E e,

g o] A A

714 A

olof], ¥ I A& MEF AGE F o= AAXZA 7 U&= 14
A 5AE Agsl7] st =8 $ A a, dabof A9t 2 EAL 95 E(Malate
Aspartate Shuttle; MAS) A] 2=l o] 2| #}¢} 72U § ofd 7h= U 'l
-+ WA (Carnitine Acylcarmtme Carrier; CAC) 7% A AA & ¥ &3}
T;}_‘_l S = A glshe= A g0l Hlaho] M2 S FrolA e
geletal & = %V‘é 8t Tk

whelA], By o] 2K 2 kb ol A ub 2 E AL 9} 424 (Malate Aspartate
Shuttle) G A A; 2 FF2 U E o} 2 72 1€l - HEX} 4=4~(Carnitine Acylcarnitine
Carrier Shuttle) G A A|; & E3+sh= & oW = X 58 g4 24 E WA
slol | Z A & A &8 Aot

o o] It E 548, ilol At 2 EAL 9475 (Malate Aspartate
Shuttle) G A A; 2 FF2 U E o} 2 72 1€l - HEX} 4=4~(Carnitine Acylcarnitine
Carrier Shuttle) & A A| & ¢ Z2}of) A F-of hi= A& E35h= ¢ ol &
2| FHFH & A 35 = Al o)t}

E

(o

HA AE s

87 B4 Do) Aspol, e
Aspartate Shuttle; MAS) S A A|; 2 724 H oA 7l=
Acylcarnitine Carrier Shuttle) & A| A|; & 32 8teh= & oW = X &
ZAES AT ).

g o] oA QA A ool Gh A7) Aol 2 E Y g
A A= ¥ d <5 41 4H(Phenyl Succinic Acid), ™€ % # 4k (Methyl Malonic Acid),
el 22K Butyl malonic acid), 22| ©] 7] = (Maleimide),

N-¥)| d 2] o] v] = (N-phenyl maleimide),
N-(1-3] gl d )& &) o] ¥] =(N-(1-pyrenyl)maleimide), N-3| d & 2] o} %] 2H(N-phenyl
maleamic acid), ©l] 2 41-5-22] o] ] = (eosin-5-maleimide), 32 & & 4F(Phthalonic

Acid),

T 2
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vy o] kg gk QA elo] whl, g7] Zh R ol Ak ks

A A A= 2w 3= 2+ (Omeprazole), E &}o] ] E o} X Tl (Trimetazidine),
5 A

a4

MoK a9 ol

O

2 ¥ (perhexiline), o] & A| 2 (etomoxir), @ % ¥ (meldonium),
2 phenforminy, o] 52] %, 1A, 51, S5, ol Tl FA
5ol AEsHY FIMER o] F o oA MElE = of - sl o] gl AY

o O &

;O
£

rie rie
e A G T A

1 o
o
R

E
X
&
©,
>,
>,
2
2
R=)
I
fE
0%
N
E
N
B
)
>.4
=l
il
m
N
oo
dm
EN
ofy

2
NS
Y
Y
I
_\: i}
e,
0]
©
w,
N
Y

M 12
off
I,
ke

ook

N A
rlr

PSS
1S
4

o
=

ME,

Y

N

li¥

T, o
r

e,

o
2
>

N

>,

2

=

k)

[

fE

oz

N,

In}

2

2

o

9

>,

<

ol

m

o

>

oo

A

o

ofy

My 12
N
- =
1 o

i

(LAY
S,
4

oy

1=

I

—?f 1
R e
2
(o]
RSN
Lo

rle
o |o
L
=

O
v

.

ol
T
s
0%
o
s

o .

2
12 e

(s
rir
[‘10 ©

rle

oo
=
ji=)
[-‘>~
o
)
[~
=l
[
Kl
ef
oo
A
>
oﬁ
=
=)
=4
l¢]
2>
5
B
=4
l¢]
wn
=
=4
&
12
2
2

L rm,
o
2
>,
Nt
N

o |
rm,
rE
2
n

ofl ofx
0
g
B.
=
[¢]

P
@]
<
o
o
2,
=
[¢]
:
=
w
5
=%
&

-,

42 WE
2Ly
A
lif
i

Ot
ol
N
Y
Lo
4>
(S

e
Ot
i
rr
O
2
H
N Ho
2
—
2

rle

o oo Mo X T X
op o
N

t rlo

oft 4
P
1
"y
ok
Lu{n
o
i
do

T f %

(o]

gHUlOOE
o o

& 9 R
N2

ot
)
i)
rir
Ir
of
L
o
0
Mo o
b
ai)
ob
r|
o=
K3
ol 4
kR
rir

4
st
al
X0,
e
=

o>
=



PCT/KR2019/013369

WO 2020/076124

[26]

Bk A
o!

(3

[27]

(R)n

7

[28]

71 R

[29]

1WA 5 9] Bol .

;7] ne=

AO

[30]

=y

[32]

beg, AT,

5
T

-
[€)

187+

53

54

(3

[33]

NH —(R),

[34]

OH

54

(3

[35]



WO 2020/076124 PCT/KR2019/013369

[36]

[37]

[38]
[39]

[40]

[41]

O

N \ /—(R)n

O

7N RS 4, BRI H CLWA G5 A e Ao ¢ &2 o] Foxl
ol A A E = of I ghLt o] 4o AL

7] n¥= 1 WA 5 o)t

by 2 ik WAk o} A uk 2 E AL 9524 (Malate Aspartate Shuttle) < A Al;
2 72U " oA 7= Y ¥l WA} 425 (Carnitine Acylcarnitine Carrier Shuttle)
AAAE o gh}ol| Al F-o b= WA E sl o o = A5
A vk

Bk of vhgk A gl J A A djof) = H, AY] Eabol AR EAL g
A A A = 3 d <521 42HPhenyl Succinic Acid), W € &EHMethyl Malonic Acid),
el 22K Butyl malonic acid), 22| ©] 7] = (Maleimide),
N-¥)| d 2] o] v] = (N-phenyl maleimide),

N-(1-3] & )& o] 1] == (N-(1-pyrenyl)maleimide), N-3] d & #] o} 2] AH(N-phenyl
maleamic acid), ©l] 2 41-5-22] o] ] = (eosin-5-maleimide), 32 & & 4F(Phthalonic
Acid),

€l 3-(3-(4-(2,4,4- E ] vl & # gF-2-) 3| =5 A])- 32 2 gho] 1] Loyl 22 of] o] E (Methyl
3-(3-(4-(2,4,4-trimethylpentan-2-yl)phenoxy)-propanamido)benzoate),
3-[[2-[4-(1-oF=REE) 3l 5 A  [o Al | o 1] B=]-4-3F o] =5 A ¥l 2 of] o] E (Methyl
3-[[2-[4-(1-adamantyl)phenoxy]acetyl]Jamino]-4-hydroxybenzoate),

2-H| = U-E 2] 5 F 2 2o} A& (2-Thenoyl-trifluoroacetone), & = 2 E 2] 4l
(chlorothricin), ©}7| =5 A] o} A E 2 (aminooxyacetic acid, AOA),

3] = 2} A =45 21 4k (hydrazinosuccinate),

2-o}1] - _3- ¥ - 2] Ak(2-amino-3-butenoic acid) 2

H| 22-2-(5-3 o} A B} 1] 12-1,3 4-E] o} T] o} £ 2- <)ol &

% 9} 0] = (Bis-2-(5-phenylacetamido-1,3,4-thiadiazol-2-yl)ethyl sulfide, BPTES) =
o] Folxl 0 RITE] A E] = of = Shi o] 9l A 4=

b of npek Al g A Al oo WhEW, V] 7FEUE ol 7= ¥l -Hk
A A= 2| X 2} (Omeprazole), E 2}o] v] E o} 2] H (Trimetazidine),

21 ¥ (perhexiline), ol & 3 A] 2 (etomoxir), 2 % ¥ (meldonium),

Z W (phenformin), ©] &9 °Fs}4 0 & §|-&7153k &1, AA, 3=,
=, A R S T R o] Folxl wroll A A E = o] = sk
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[56]
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[58]

[59]

[60]

[61]

[62]

g 2 Aol a2 E AL 9524 (Malate Aspartate Shuttle) ) A A
2 7= ¥ ol 72U El 2-RER} 42 E-(Carnitine Acylcarmtme Carrier Shuttle)
/\

4ol wlhe] S 4 ol A ol chol ol 4 0.5 A A1 A £}
WA IR o o il AR A 24 WA Gz Bt}

%-(Malate Aspartate Shuttle)

LI
L = T
WA} 9245 (Carnitine Acylcarnitine Carrier

Shuttle) quﬂ A5 E3eh= o oluk = X 58 oFsHA 24 &8 A Fskt)
A7] 4kol A3 2 E AL 93524 (Malate Aspartate Shuttle; MAS) & Al Al =

MAS A 2= glo]] Frofali= whl 2 o] g4l & Q—Vﬂg = Q.%L%Q ofwjghr},

TA A =2, 7] MAS A 2="lol] Frolsthi=z vl & [ 10l VB = B2k
Zol ik d A ESFEHA TS A (MAT; malate—a—ketoglutarate transporter),
=F Aol ~u 2 E’\P 5 A (GAT; glutamate-aspartate transporter), &4}
t]sto] =2 Ay A| 1(MDHI1; malate dehydrogenase 1), "&4F T] o] = 2 A LA
2(MDH2; malate dehydrogenase 2), & FEF2] &Aool Mgl E gl 2~oln| 14|
1(GOT1; glutamic oxaloacetic transaminase 1), & 5 EF2] Aol M| E]
E @ ~olu]ubA| 2(GOT2; glutamic oxaloacetic transaminase 2) 2

FEv] Lol Al(GLS1; glutaminase 1) 5 ©] ATh 7] MATE ¢17F SLC25A11

o ﬂ A2 2 o3 3} ¥ = 9% A (transpoter) 2 4], Mitochondrial
2-oxoglutarate/malate carrier protem o 24 x| A S = 9} Ay GATE Q1 7F
SLC25A12 A A2 &% 315 = 5wl 2 2 4] Calcium-binding mitochondrial
carrier protein Aralarl 2= 5 4] 4 %‘ T ok 7] At Y stel =2 A A o
A A, MDH1-2 Al 322 of] & 4] 3} 3l (cytosolic form), MDH2= H] EZE ] o}
Wi +-ol] E A 6PE}(rnitm:lmndrial form). T3, A} 7] S FEbT] £ Abol A E
EdlzotuluA o] glo] A, GOT15= AlE Ao EA815L, GOT2:= M EZ =g o}
el E A g Ac}7l GOT1 % GOT2+% 77} ol ~vt 2 EAL
opu] = E 9 A~ & A 1(ASTI; aspartate aminotransferase 1) 2 AST2 2% %] 2] &t
T 9t} A 7] GLS1-2 & FEFY (glutamine)2 & 5 E} ] ©] E(glutamate) &
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A2, GOT1 =5 GOT29] 842 o1 =5 Al o} A E4Haminooxyacetic acid,

AOA)S 2, GLS19] 242 BPTES®E A& 4= glon} o] $hd 5 A o=t}
B A Aoz, Bodbg o] A 7] dAkol Aut 2 ELL g2 E o A A=

7)) d <21 2H(Phenyl Succinic Acid), W & @& 4HMethyl Malonic Acid),

el 22K Butyl malonic acid), 22| ©] 7] = (Maleimide),

N-¥)| d 2] o] v] = (N-phenyl maleimide),

N-(1-3] gl d )& &) o] ¥] =(N-(1-pyrenyl)maleimide), N-3| d & 2] o} %] 2H(N-phenyl

maleamic acid), ©l] 2 41-5-22] o] ] = (eosin-5-maleimide), 32 & & 4F(Phthalonic

Acid),

] €13-(3-(4-(2,4,4-E 2] ol & A §F-2- ) 3| =5 A])- 32 2 3ol m] &2yl 2 o] o] E(Methyl

3-(3-(4-(2,4,4-trimethylpentan-2-yl)phenoxy)-propanamido)benzoate),

3-[[2-[4-(1-oF=REE) 3l 5 A  [o Al | o 1] B=]-4-3F o] =5 A ¥l 2 of] o] E (Methyl

3-[[2-[4-(1-adamantyl)phenoxy]acetyl]Jamino]-4-hydroxybenzoate),

2-H| = U-E 2] 5 F 2 2o} A& (2-Thenoyl-trifluoroacetone), & = 2 E 2] 4l

(chlorothricin), ©}7| =5 A] o} A E 2 (aminooxyacetic acid, AOA),

3] = 2} A =45 21 4k (hydrazinosuccinate),

2-o}1] - _3- ¥ - 2] Ak(2-amino-3-butenoic acid) 2

H| 22-2-(5-9| d o} A Eb 1] 2-1,3 4-E] o} T o} £-2-2 o &l

% 31} 0] = (Bis-2-(5-phenylacetamido-1,3,4-thiadiazol-2-yl)ethyl sulfide, BPTES) =

o] Folxl 3 0 RILE] ME = of = S} o] 44l Slo] mpgkA s, Bk

vl g2 & 7] = N-#) d 7 o] v] = (N-phenyl maleimide),

N-(1-3] gl )& &) o] ¥] =(N-(1-pyrenyl)maleimide) % N-3| d & & o} 2] AH(N-phenyl

maleamic acid) & & o] Fo] 7 - 0 R HE] M Bl E] = o] = 3l o] A<l Al o]

vl g2 sk

71 72U Y ofd 7k = ¥l 2-HEA} =<5 (Carnitine Acylcarnitine Carrier
Shuttle)l] Zo]dhi= vhl A 2 JF = 1 €l o] M| €l E &l 2~ 1 #] o] Z(carnitine
(O-)acetyltransferase; CAT == CART), 72Ul £ EF =2 # o] § 4> (carnitine
octanoyltransferase; COT), 7F2 Y ¥l 1| E A HE § 4 1(camitine
palmitoyltransferase; CPT1), 7F2 U H I B A g g4 2(CPT2) £+ 7l =24 H
oFEZFEUHE ZRHAHCAC H3= CACT) 50l 3tk 371 CAC= Q17F SLC25A20
FAAE Ga st

A7 ZFE2 U ¥l o} A 7 E Yl 2-HEA} 925 (Carnitine Acylcarnitine Carrier Shuttle)
AA A 7} A ALz} 8= A 72U E ol 7= U ' 2 HEXH(Carnitine
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Acylcarnitine Carrier; CAC ®=5= Carnitine Acylcarnitine translocase; CACT), #| &
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A 235 el AEFEE g2lsty] Yt fA] o] dAzEsF 2
Aot =& okl

TAA SR, A EZFES 4 (COLO 205 H+= HT29), =4 <&(RPMI-8226,
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MALME-3M, UACC-62, M14, Lox ®=3= B16), 3 2H(H1975), ¥ 2HAGS),
FHFOHMDA-MB-231), 3 $H(SF539 %=+ U87), A H A1 9H(PC3),

W 2HOVCAR3), A4 9HACHN %= CAKI-1), FeHHUH7) 2 #4 2 MIA
PaCa-2, Capan-1, Capan-2, SNU-324, SNU-213, BxPC-3, AsPC-1, SNU-410 =+
CFPACH Y] M| ZFEE TH| 8kt oFE-2 MAS & Al A 24

N-(1-3] g d) &) o] 1] =(N-(1-Pyrenyl)maleimide),

N-¥| d @] o] 1] = (N-Phenylmaleimide) %= N-3| 'd 2@ o} 2] 2(N-phenyl
maleamic acid)S =H]3}aL, CAC S A A 24 2 | 3 2} (omeprazole)2 200uM 2]
LR FH| 8]l

[ A4 2]

N-(-H#d)gdov= D N-gld g olv= o v

N-(1-3] ) d)& e o] v] =(N-(1-Pyrenyl)maleimide, KN-611),

N-3] d 24| o] v] == (N-Phenylmaleimide, KN-612) 2 N-3] d =& o} 2] 2H(N-phenyl
maleamic acid, KN-613)& H| il 8l o] Wilo} A vt 2 E A 9F2- 2245 (Malate
Aspartate Shuttle; MAS) S Al Al 24 BT} -8 313158 8] u 7}sk a1 =}
SFA T

<2-1>hERG K+ channel Binding assay-41 &5 A1 715 4] s 7}

Predictor hERG fluorescence polarization assay kit(Life technology)©] hERG tracer
2 memebrane fraction A8 A A 20| A o] 0|3} T} Tracer®} hERG assay
bufferE 1:62.5 & 3] A&} t}. KN-611, KN-612 &= KN-613(10 mM DMSO
stock), o} 2~ El| 1] S (astemizole; 1 mM DMSO stock, Basal signal compensation),

A o Z+"(E-4031, 3 mM DMSO stock solution), +4d t Z=*(DMSO)-= assay
bufferE o83 HAFA 559 4x &N o= Mg} 242to] 34 golg
384-well low volume flat bottom microplates(round; Corning)®l| 5 pf 2 =3t} 2t
o]l membrane fractionS 242 10 b 2 5231} hERG tracerE 5 1l 2
Wwght), g 2pekstar 25°Ce)| A 24 & <F vl ¥ gt} TECAN plate
reader(Infinite M 1000 pro Microplate Reader)& ©]-8-3f #H 3 =7 st}

Z1 A, KN-611<2 8171 [3% 113 &o] A& o] 1% 7| whe & Y e hERG K+
CHANNEL Z gtol] o] g 41554 kel thalf b gk 2l o =2 st gl

[3E1]

=1 2] & 5 (uM) P A 3l &
UM o) 2t E-4031 10 94.940.674
219 33 = KN-611 10 1% 7|7t

KN-612:= [ % 3]0 Y EFL= vl9} o] 10 uM2] IC504L-2- safety bottom
line &2 {F=3Fe] I1C504k©] 78 M o]/ 2 & hERG K+ CHANNEL #] &l of] 2] gk
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A5 fdell sl Qb g Ao w2 ddetic

KN-613-> 10 uM 9] IC50%k-= safety bottom line 2. = {523}, 1IC504 ©|
683.916uM.© & hERG K+ CHANNEL A afl o]l 2] 3} 413 =4 f-akof] o sff ¢kl &t
o= Fstir.

<2-2> CYP Cocktail inhibition assay
Library tubes ©l] 2 ™| 3 2} (Omeprazole; Cat.# 0104, Sigma-Aldrich; 10 mM in

DMSO)JJr KN-611, KN-612 %= KN-613(10 mM DMSO stock)S 2+ s H 2
8T}, Pooled human liver microsomes(20 mg/mé; Cat# 452117, Corning) & 4 31
iﬂﬁ H 37°C 2 4 A ¥ shaking incubator ©| 4| 543} preincubation A] 71T}, 54+
< cofactor 1 NAPDH(Cat# 451220, Cat# 451200, Corning) & 2 §+3}¢] shaking
incubator | 4] 20%- 7} incubation A Z1 T}, 208 WH-E H ice 374 Slol A 272
R g s o] E3H5 ol A E Y E 2 (acetonitrile) S % 7}sfo] W&
Z @A 71T}, Vortex mixer = vortexing ¢+ 5 4 #2](10,000 g, 4°C, 20%) 3} <]
AL AZ S LC-MS/MSel = 3Fe] Z- t A= (metabolite) 2] 55 S Mass
sepctrometry(Waters Xevo TQ-S) 2 UPLC(Waters ACQUITY UPLC)® =7 3FaL
A}, dub o2 10 uM F59 33HEo] CYP B4 9 &4 S 50% o)
A el sk - ald CYP E4e] &0 7o & Qs EE R 53t
LA S [3 2] WA [F 410 22 A0S s 5 AT

sHH = 1A2 209 2C19 2D6 3A4

KN-611 97.4 72.6 24.6 40.6 99.1

(10uM)

] 4| A 87.2 92.3 92.5 92.9 99.6
[3%3]

sHH = 1A2 209 2C19 2D6 3A4

KN-612 61.8 <1 <1 28.8 64.2

(10uM)

o) A A 90.0 94.8 84.9 93.8 99.4
[34]

sHH = 1A2 209 2C19 2D6 3A4

KN-613 7.7 8.6 8.8 5.4 5.5

(10uM)

] 4| A 91.5 95.5 93.4 93.9 99.5
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<2-3> In vitro metabolic stability

96-49 9| o] E | Potassium Phosphate buffer(0.5M, pH 7.4; Cat# 451201,
Corning) = 3|4 A1 71 &7} microsome(20mg/mL Rat liver microsomes(Cat# 452501,
Corning) 20mg/mL Mouse liver microsomes(Cat# 452701, Corning) 20mg/mL Mixed
Gender Pooled 150-donor Human liver microsomes(Cat# 452117,Corning))< 37 °C

W1 W A Z1TE KN-611, KN-612 H3= KN-613(10 mM DMSO stock) <}
NAPDH(Cat# 451220, Cat# 451200, Corning)Z % ] 3053+ 37 °Coll A
HE-S- Al ZITHKN-611, KN-612 1= KN-6132] & %5 5: 1uM, Microsome
Z&-55: 0.5 mg/ml). 8l & A] ZFel| Internal standard 7} 3£ 8HE A7k
o} M| 21 E H (acetonitrile) & 7}ato] HE-3-& &2 A 71T}, 4000 rpmeoll A 15%-3F
A EE F 100 wh 3-S5 HE 96-4 Z# o] Eoll &7 F LC-MS/MSE Mass
sepctrometry(Agilent 6460) "2 HPLC(Agilent 1260)% ©]-83}o] ¥4 3lc},
W 2} 32 (Verapamil) 2 223 2 (Buspirone)-< %A th 20|t} 30432 HE-&-
218 A 391 % remaining 4Ll & microsomal stability 33 7}7| =ol] HEH >
90%~= REZE71 71 3413 o] o =2 vl % Qb & 3192 = whehetal, 70~90%+=
R 7F A (B3 A1 A 2 v A Qb 8 831 E< 30%+= WHA V] 7F 15
AL w2 Zobg el 3ok 2wt

1A &7 [F 5] WA [F 713 o] KN-611 2 KN-613-2 917ko)| 4] | 1%
b g shehE R HUEE o A e, KN-612+= vl - ¢HA4 3 stk = 2 Hob e
T A3t

[3%5]
= (1uM) AZH(%) 7H5-22(%)
KN-611 66.74 18.87
2~ 9] E(Buspirone) 3.87 0.04
[3%6]
= (1uM) AZH(%) 7H5-22(%)
KN-612 >100 >100
W] 2} 32 (Verapamil) 22.7
[3%7]
= (1uM) AZH(%) 7H5-22(%)
KN-613 72 70
2~ 9] E(Buspirone) 2 0.04
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<2-4> SRB ¥4

S A E(MALME-3M, UACC-62, M14, Lox B=3= B16), % 74$H(MIA PaCa-2,
Capan-1, Capan-2, SNU-324, SNU-213, BxPC-3 525= AsPC-1) == 214 9HCAKI-1
Y= ACHN) Al (100 m)E 2F Al =2 w7k Al ZFel] whe} 5000 =] 20,000
A2/ Mo B PR 96-9 who] A2 Brol B E¥ o] Eoll A E kit
M 3E FE T, KN-611 == KN-612E H7}517] Aof nfo] A2 E}olH
ZH Ol EE 24 A ZE FeF QIS o] A 813t 0, 10, 20, 30, 40 1= 50 MM EEo]
KN-611 B+ KN-612 100 m¢ & A z28po] 72} Aol H7hgk & Z 8 o] EE CO,
AF-wlolE el A AF-wlo]d st t). A7 TCAE 78t ¥4&
Z 53} 50 me 2] 7R 50 %(wiv) TCA(R E 55 10 % TCA)S L =H A
A7vato] Al S LA 7]AL 4°Coll A 60 7 &<t vl Fa AT A NS B g oL,
ZYCEE E2ER 53 AlF gt 37 ARA AT 1 % ot EAL F 0.4
%(w/v)2] Sulforhodamine B & <N (100 ml)& Z+ dol| H7tslar, S0l EE
Ao A 10 7 e HA] STk A 21 % oM EALS E 5 3] Al A Bl
AR E A FE ARE A F S EE 37| AAZRAZ T o]0 A, AFH
AEE 10mM E & =1} 7] (trizma base) = 7F83FA| 7| a1, &3 5 & 515 nmell A
A&t Zd ol E w5V & ARg st 7] E Skl

1 A7 [E 4] R [ 5] 4] YERYE vkef Eo] KN-6127F KN-611¢f] 8] 5}<]
Ho}h fo] Al ok A2 T2 A a5 7HA &= A& 213 5= ISk

<2-5> ;ﬁ %1{/\1— o]z_o] Al Z_o]:tr 1:41

Balb/c-nu "}-$-22(OrientBio. Animal, Korea)™ <21 &(melanoma) =% # 5% 2
6-8 =& o] ATH UACCE2 A FE(1x100) 2 1 md FA| & AF-g-3Fo] nhg-2 )&t 2

HEsta, 2 F % 249 F97F 130 mmi ol =G v s d vp§-2E 4 7HA
13, & &) I Z(5 % DMSO, 10 % Cremophor, 85 % PBS), KN611 2 KN612
IF 02 Ut B3] E v i oFE(KN-612 B KN-611; 20, 40mg/kg) S
4 Ft skl g W, 5 U/ 2 AT Fof shith A 5 & AREEhe] |
Fulth 1 2F E% AV E AT F HyE= V= (Ax B2 3 EURAR-S
Abg3ke] AXE QA o o 7] ViE 3] (mmd), A= 7 A, BE &S
Aotk 47 WHE o dAEH A4 7 T B 2 AN 93
(IACUC)l o & HE B 5el= Ak

1 A3 [ 6] A YEF=E vE9) o] KN-6127F KN-611¢] H] 5] 1.}

Fol M9l B oA HAE e AL HAT 5 ATk

[ A< 3]

AT EA )

N-3| d & ¥ o] #] =(N-Phenyl maleimide, 20 MM) Vi = QW] 3 2} (omeprazole,
200 uM) 2] A4 Mol th et Al £ 548 SRB ¥4] L ATP -5 2 =& 2l st A}
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3} TF. Lung primary celli= #|(Lung), human uterine fibroblasti= A}-g-(Uterine),
HEK?2933= Hlj o} 4174 (embryonic kidney), HaCaT+= 212 & 4d A ¥ (keratinocyte) 3
IMRO0T 3| A1 o} Al 3 (Lung fibroblast)©] T},

= LI
e ZepE A M e tiste] MESAA S JER A &= 21S F21E 4

AT

[ 2] 4]

MAS Z/EE CAC A Bt & FAEF 3 A &3 &<

ShA| o] WAool A3t = EAL 95 4= (Malate Aspartate Shuttle; MAS)
AR A F/E= 7= oA 72 Y’ - FHAH(Carnitine Acylcarnitine Carrier
Shuttle; CAC) A A & A el ohi= 4% 21 Aol fFo 4 o= A ¥ =4] o715
golalry] Y 8ke] 2 £ 2wl B ¥4 (Sulforhodamine B assay) Y S o] &3t}

<4-1>MAS S AA| = CAC AA A T
MAS A 2| Be3= CAC A A @59 558 oA 25 T4 oA a3E
gelslar A} shgit). A4 A o 2, @ v 3 2} (omeprazole),
N-¥| d @] o] 1] = (N-Phenyl maleimide) 5=+ N-3'd % & o} 2] A-(N-phenyl
maleamic acid) 2] |74 eF Al E5 WA of 2] ehA| E5 (RS, ek, A" A
=

i
Sabek, ook, S1ok, FAE, Gk wi A 4ehol ta 24 oAl 578

T

21353l

TAH o2, A7 <A o 1>o 4 =1 gk of 2] A E2(100 wh)E 22t
1] =41 H(doubling time)°ll e} 5,000 W 2] 20,000 Al 3 (cell)/ D (well) o] L &=
Heo| A 96 ¥ nfol AR Zd o] Eof] £33 T Zhujo| AR EHo|EEL oL
7ol 9bA 247 2F B ok m Fskod vk, o) 25 1l %] (Contorl)oll = B] 31 £(0.1%
DMSO)< A 2] 3t F 50 1l 10% (w/v) TCAE # gl 3te] 11793k F 4°C2] COo,
m k7 ol A il FaF AT, 7} oFEof] tig A ¥ v A 52, L HZeE 0, 10, 100
3= 200 uM, N-3] d &g o] 1] = 0, 10, 20, 30, 40 H=5= 50 uM, N-3 d &g o} 2] Ak
0, 10uM, 100uM, 500uM, 1mM, 2mM 3= 5mM & 7+ Dol 27 & 100 i A
A 2] g 48A17F FH ol 50 4L 10% (wiv) TCAE A 2] she] 214 g 3 4°C 2] CO,
Al 7] ol A 605 &<t nlj ket St BE WA &-& 35 = (tap water) 2 53]
Al g 5 F7] Foll Azt 1% oFAl EAtol] thate] 0.4% (wiv) &= E 20
B(Sulforhodamine B; SRB) & 1(100 xl)& A7 A 7Fs A& 53 &<k ol A
Hhalolch SRBE 943 Fof] T o) EE-E 1% ol EALS R 53] A A 5o
AFsHA] F& AR E AAG F 7] ol Adzeinth 2dE GHRES
515nmel 41 2] OD %k 24 & 38 10mMe] E ]2~ & 7](Tris base) & = St} Al 3E
TS 2T SO E gholl A SR gh& w3l 3£ (%)= ALslT

T 1591 WA (5 1ol A Wbz vhef o] Qv st 3
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N-Fddgoln s ero &g oz Aok HEF A4S A 550,
% 1210l A YERY = vRe) o] N-dld 2ol n| 2= m R oE 4 0 7 tfokel of

AEF] J9% A FAC,

<4-2> MAS A A A F CAC A A HE&

MAS A A 1= CAC A A @52] 58 S A ¥ F2] o4 aas
gelslar A} shgitt. A A o2, @ v 3 2} (omeprazole) 2
N-3| d & & o] 7] = (N-Phenyl maleimide),
N-(1-Z g d)& ] n}o] =(N-(1-Pyrenyl)maleimide) *=+
N-3| d '&&| o} %] 2H(N-phenyl maleamic acid) ] #|7& ¢ A 35> W A] o] &
AL Y 5 2] 7oHE ) DA <>} FUT
ATP A4 oA 5715 22138tglth Qw3 ek -2 200 uM, N-7 d @ o] 1] = 3=
20, 25 F3= 30 uM, N-(1-2Z @8 d)ygd gl vfo] == 25uM, N-3| g & glof 2 4h& | 5=
2 mMe 2 A 8|53t}

1A [ 13] WA [5 261004 YHEFLRSE vEef o] Q| ek,
N-#ld&e o v =, N-(1-Z 2 d) @] vho] = = N-s d &g ot viqts Z42)
s 0 8 ARgoheE A 5ol Hleto] ez N-s d d ol v =,
N-(1-Zdld)gejrtol = B 3= N-d d 2o qbs ¥ &8k 4 ¢ %“ﬂ
T2 A ma WA ATP BA A 77 o A o= F7Fet it

e

=
T

[ A] 4] 5]

MAS 2/EE CAC Ao W& FAEF FF oA 53 &<

QHA 3220l Wakool 23 2 E Al 95924 (Malate Aspartate Shuttle; MAS)
AA A D/E= 7F2UHE oA k=Y ¥l WA (Carnitine Acylcarnitine Carrier
Shuttle; CAC) A A & A el ohi= 4% 21 Aol fFo 4 o= A ¥ =4] o715
#74 SHMIA PaCa-2), 217 $HACHN/ATCC), =4 E(UACC62), {+H(SK-HEP-1),
& QML A 3E &, U8T)), Y L(SNU-638), T4 SHHCT-116) 2
Wt A QHOVCAR-8)9] &< o] Fol 4] mp--2= B El 2 A 2bate] &¢lstaz}
sl T

A A © 7 Balb/c-nu "}F$-2~(OrientBio. Animal, Korea)i= < Al <& (melanoma)
24§ 5 A 6~8 FHo| A} ZF EF A E(Ix100)E 1 ml FA ] & AF-8381]
np9- wah R HEstar, 2 5 F E%o] 2171 130 mmi ol Regle ) s
n9-1E 4 7}A Zlvg, = UH ) 2 35(5 % DMSO, 10 % Cremophor, 85 % PBS),
LW FZ e} 75mg/kg B/E = N-2 d @ o] 1| =(F 749 4d0mg/kg, A7,
= Ao, Ak 20mg/kg) 1E o2 YRl B3 &
‘ﬂ 5 ol/_r(H]XLOL Q]XLOL 7 _7,: /\]XLOL E}\ﬂ%—,
3 B2 AT 5o sl A E A |
gotdtt. TF = V=(AxB)2 o4&
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AEBEe] AlAbE 9l o, o 71 Viz H3](mm?), A= 7] A4, B &
27 olth, 7] S T GAE AT Y TE A D AR
(TACUC)°l| o] 3 AE Z Sl = At
lﬁﬂwn7mﬂEiMﬂ§%@ﬁ%@%$
EEN-ddEg o= g o2 5 7} ¢-Ed
et Sl oy, ez elE 2 N-v 2

AU A ma37h sl ol o g

A
glet 4= AT,

B4 o] 8715
2 g ol A A g ek WAk-of A2 EAL 9H5-7 5 (Malate Aspartate Shuttle)
AAA; H 7= " o}/\éy Z ¥l &HEA} 925 (Carnitine Acylcarnitine Carrier

_g_ O‘ttﬂﬂ Z/K-]E /\1—7]
3

-

ol
2 4
LS
i 4

R R R
RermE, P ol 7ol A
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A9
P13 1] Ak-o) 23t 2 E 4 943425 (Malate Aspartate Shuttle) & A Al; 2
Fzud ol azzue &
Shuttle) &G A A|; & X
%1% 2] Al1grell sl A, 7] Eak-ol a2 EAL i o A A =
7)) d <21 2H(Phenyl Succinic Acid), W & @& 4HMethyl Malonic Acid),
el 22K Butyl malonic acid), & ©] 7] = (Maleimide),
N-¥)| d 2] o] v] = (N-phenyl maleimide),
N-(1-3] & )2 & ©] 1] = (N-(1-pyrenyl)maleimide),
N-3| 9 &) o} 2] 2H(N-phenyl maleamic acid),
o] @ A1-5-2Hg o] 1] = (eosin-5-maleimide), 3 €5 Y 4F(Phthalonic Acid),
] El3-(3-(4-(2,4,4-E 2] v & A £h-2- ) 9] 55 A])- 32 2 ghofw] & )il 2 of] o] B
Methyl 3-(3-(4-(2,4,4-trimethylpentan-2-yl)phenoxy)-propanamido)benzoate),
3-[[2-[4-(1-oF=rEE) A = Al Jop Al E [ ob ] 1 ]-4-8Fo] = F AW 2 o o] E (Me
thyl 3-[[2-[4-(1-adamantyl)phenoxy]acetylJamino]-4-hydroxybenzoate),
2-H| = U-E 2] &5 F @ 2o} A& (2-Thenoyl-trifluoroacetone), & = 2 E 2] 4l
(chlorothricin), ©}7] %=5-A] o} Al E 2 (aminooxyacetic acid, AOA),
3] = 2} A =45 21 4k (hydrazinosuccinate),
2-o}1] - _3- ¥ - 2] Ak(2-amino-3-butenoic acid) 2
] 22-2-(5-3 o} A Eb 1| 5o 1,3 4-E] o}t o} & 2- 2ol &
% 1} o] = (Bis-2-(5 -phenylacetamido-1,3,4-thiadiazol-2-yl)ethyl sulfide,
BPTES) & o] Fofxl o 0 2 ¥ A8l ¥ = of = sl o] <l 21
5402 shz o ol s R g ofal A 2R,
I3 AlLEkel 1014, ] AR U ol R U Skt Sed o)A =
QW] 3 2} (Omeprazole), E &}-o] ] E o} X] T (Trimetazidine),

HE2} =<5 (Carnitine Acylcarnitine Carrier
Shz o ol i ARG I 2B,

T .

el
13
1

=
# 3 2 Wl (phenformin), ©| & 2| &F8}4] 0 & & & 7153 A, AT-A, 3} &,

sht o] del A& B 0 & Bl ¢ o B X R § oA 24 E
A4 Aol 9o, A7l dabopast2 BAL 8 A A B 72 E
& A A = 50:1 HA] 1:50 o] E-5LH] 2

[S} T .
(BT s] ARl i, 4] e gk, sk, 919k, 78
AN, g A
AEE s of - stk o] ge] el A B O B o
oFSL 4 2 E,

[7d -3} 6] Aol A3t 2 E4F 93524 (Malate Aspartate Shuttle) & A A]; 2
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HE2} 4= (Carnitine Acylcarnitine Carrier

Shuttle) DA A, & 3

T

3k o, A,

-
[e)

187+

53

(R)n

Va

1WA 5 o Aot

7] n&=

@l

A7

% 8]

Q_—rL

[

[

T

3k o, A7A,

-
[e)

187+

53
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O —
I NH~©/—(R)n
| OH
O
[Sheb4 2]
O
(§ T
o)
371 RE

A, 22 L C1L WA 58] A e X el 4 2

[A7-310] EAkolAu =2 ELL T~%-(Malate Aspartate Shuttle) A A|; 2

WA} 9245 (Carnitine Acylcarnitine Carrier
Shuttle) &) A A & oF g}l A] ol 5hi= WA S F3ehiz oF ol iz
A,

(-3 111 Al103el] oA, A7) Eak-of 23 2 EAF ehlg = o A A =
7)) d <21 2H(Phenyl Succinic Acid), W & @& 4HMethyl Malonic Acid),
el 22K Butyl malonic acid), & ©] 7] = (Maleimide),
N-¥)| d 2] o] v] = (N-phenyl maleimide),
N-(1-3] 2 d )= g o] 1] =(N-(1-pyrenyl)maleimide),
N-3| 9 &) o} 2] 2H(N-phenyl maleamic acid),
o] @ A1-5-2Hg o] 1] = (eosin-5-maleimide), 3 €5 Y 4F(Phthalonic Acid),
W] €l3-(3-(4-(2,4,4-E 2] v & wh-2- ) 2| =5 A )- 32 2 ko] ko)l Zof] o] E(
Methyl 3-(3-(4-(2,4,4-trimethylpentan-2-yl)phenoxy)-propanamido)benzoate),
3-[[2-[4-(1-oF =" #| = Al Jop A E o} o] 1 ]-4-8F o] = H AWl o o] E(Me
thyl 3-[[2-[4-(1-adamantyl)phenoxy]acetylJamino]-4-hydroxybenzoate),
2-H| = U-E 2] &5 F @ 2o} A& (2-Thenoyl-trifluoroacetone), & = 2 E 2] 4l
(chlorothricin), ©}7] %=5-A] o} Al E 2 (aminooxyacetic acid, AOA),

3] = 2} A =45 21 4k (hydrazinosuccinate),
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[7d7-8F 15]
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2-o}1] - _3- ¥ - 2] Ak(2-amino-3-butenoic acid) 2

H| 22-2-(5-9| d o} A Eb ] 2-1,3 4-E] o} T o} £-2-2 o &l

% 3} 0] = (Bis-2-(5-phenylacetamido-1,3,4-thiadiazol-2-yl)ethyl sulfide,
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