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The development of new therapeutic strategies through AMPK-mTOR pathway in renal
cell carcinoma
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To conquer drug-resistance of renal cell carcinoma, we tried to establish a new
therapeutic strategy through AMPK/mTOR pathway and assessed the synergy effect combined with molecular
targeted drug and metformin. In renal cancer cell lines, Everolimus, Axitinib and Metformin repressed the
cell growth 1n dose dependent manner. As a result, Metformin showed high growth inhibitory effect in each

cell lines. In ?articular, Metformin did not only show synergistic apoptosis effect in combination with
Axitinib, but also enhanced AMPK expression and suppressed mTOR expression. In the mouse model,
combination of Metformin and each single agent showed synergistic tumor growth inhibition, decreased
micro-vessel density and repressed the expression of VEGF in tumor tissue.

These results suggest that combination treatment of Metformin and molecular targeting for AMPK/mTOR
pathway shows pre-clinical proof of principal as a new therapeutic strategy for renal cell carcinoma.

AMPK mTOR




LKB1
AMP AMPK
AMPK acetyl-CoA
carboxylase ACC
malonyl-CoA

carnitine-palmitoyltransferase 1(CPT1)

(1
AMPK
HMG-CoA

[2] AMPK
mTOR(mammalian target of rapamycin)

AMPK
p53
(1]
AMPK AMP
AMPK
AMPK
AMPK metformin LKB1
AMPK
2
(3]
[4] metformin
[5]
MTOR  mammalian target of
rapamycin AMPK
mTOR
cytostatic

AMPK

epithelial mesenchymal transition:
EMT
metformin EMT
TWIST Slug TGFp

ZEB1

(6]

Akt-mTOR

[7]
society of urologic oncology (SUO) 2011
Prostate Cancer Foundation Award

8

metformin

| MTOR inhibitor |
= o Akt

Metformin e
1 —
{ ey L
L :I
5 —

% 3
mIOR |—18C

gt
4EBPL p70S6K
nthesis

Inhibition of protein syn
cell growth and size

QOL

AMPK-mTOR

786-O 769-P ACHN
Caki-1 A498



WST-1

Combination Index
Annexin
BD pharmingen FITC apoptosis detection Kit
FACS  BeckmanCoulter Cytomics

CompuSyn®

FC500
AMPK-mTOR

AMPK  p-AMPK

p-mTOR mTOR p-70S6K AKT p-AKT

REDD-1 Cell signaling
6 20-30g  BALB/C
nude 50 SLC
3x10 LUC A498
JCRB1388:A-498-Luc
®(corning ) 0.1ml
48 5 D-

PBS 30mg/ml  PBS 1:1
0.2ml/ 15
Perkinn
Elmaer IVIS imaging system Spectrum BL

48
6 2
A498
IVIS
VEGF
0.1%
Selleck chemical
250 /Kg/
20g 1 6.4ml1 Y
10mg/Kg
30mg/Kg
10mI/Kg
1 1
2
37
4um
10 x3

100% 90%

80% 70% 50%

20
150ml 30% 1.5ml
10
PBS 5 X3
475ml pH6.0
25ml
20 PBS 5
1%BSA/0.1%tween20/PBS 30
PBS 5
IMMUNO SHOT
SANTA CRUZ
BIOTECHNOLOGY VEGF A-20 :sc-152
200:1 200ul
IMMUNO SHOT abcam CD34
EP373Y 200:1 200ul
4 12
PBS 5 X3
MAX-PO(MULT1)
30
PBS 5 X3
DAB
7
1
100%
2 X2 3 x4
HE
BX-X700
CD34
internal control 200
mm?2

micro-vessel density
JMP verl0 (SAS institute, CA)
Student t p<0.05



Metformin
120
100
E’ 80
€ ——786-0
98 60
5 —m—Aa98
® 40 —a—ACHN
20 ——Caki-1
o
o 01 05 1 5 10 20 50
mM
Everolimus
130
0
B w0
E ——TRG-0
8 w0
5 —m—Rass
R i ACHN
20 e Caki-1
o
a 1 Lt m N S0 w1000
L)
Axitinib
140
120
E 100
£ 80 ——7860
5 60 N —m—-n498
R a0 —#—ACHN
20 ——Caki-1
o
o 1 5 10 20 50 100 1000
™M
*
|
160

%control

W DMSO
wMet tmid
®RAD 10nM
A 10pM
= Met + RAD
o Met 1 Axi

*p<0.05
3
12 ¥
glﬂ
Lo
B
o
= 6
2
[=%
o a -
3 z
i B
.. Lo
Metformine . _ . _ .
RADOO1 .
Axitinib -t . p<0.05

4 FACS

A498

A498

DMSO
AMPK

AMPK

mTOR

AMPK

PAMPK
REDD1
mTOR

Nomalized photon count

—4—CTR  —8—Met —i—Eve

Tx start

pmTOR

AKT

PAKT
p70S6K

B-actin

IVIS

6a

Axi —W—EveiMel —@— AxitMet

terminate

t: not significant
*: p<0.05

Time (days)



(b)

(@)

(b)

VEGF

CTR: control
Met: metformine
Eve: everolimus
Axi: axitinib

6b

VEGF CD34

CD34

MDV (vessel/mm2!

g 8
—deae]

* e}

-

benpo—toe o

: t

0 4

CTR Met Eve Axi M+E M+A

8
CD34
internal control 200
mm’
micro-vessel
density
*CTR: control, Met: metformin,
Eve: enerolimus, Axi: axitinib,
M+E: metformin+everolimus,
M+A: metformint+axitinib
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