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Project Summary
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Project Leader Seung Hyun Oh

Associated Company

Since, insulin-like growth factor-1 receptor (IGF-1R) signaling has been known to be
associated with cellular transformation and more recently with angiogenesis, invasion,
metastasis, and resistance to various therapies, we predicted that the IGF signaling pathway
would offer a target for lung cancer and head/neck cancer. Therefore we studied the
importance of targeting IGF-1R pathway in cancer in vitro and in vivo mouse system.

We reasoned that IGF binding protein (IGFBP-3, a natural IGF-binding protein), SCH66336
(farnesyl transferase inhibitor, ras inhibitor), and glucosamine could be effective for blocking
this pathway.

1) We found that noncytotoxic doses of recombinant IGFBP-3 in combination with HDAC
inhibitors significantly decreased the cell proliferation, increased apoptosis NSCLC cells and
suppressed the tumor growth in mouse mode. The ability of HDAC inhibitors to decrease
PKC activation may enhance apoptotic activities of 1rIGFBP-3 in NSCLC cells
Invitroandinvivo;

2) SCH66336 at a sublethal dose for HNSCC inhibited the migration and invasion of HNSCC
cells. SCH66336 treatment also reduced the expression and activity of the urokinase-type
plasminogen activator (uPA) and matrix metalloproteinase 2 (MMP-2), both important
regulators of tumor metastasis. The inhibitory effect of SCH66336 was associated with the
blockade of the IGF-1 receptor (IGF-1R) pathway via suppressing IGF-1R itself and Akt

expression;




3) We found that glucosamine inhibited the growth of human non-small cell lung cancer
cells and negatively regulated the expression of IGF-1R and phosphorylation of Akt in a
time- and dose-dependent manner. Glucosamine decreased the stability of IGF-1R and
induced its proteasomal degradation by increasing the levels of abnormal glycosylation on
IGF-1R. Glucosamine sensitivity of each cell line was affected by the mutation status of
PIK3CA and PTEN.

4) We found that the drug-resistant MCF-7/DOX cells were more invasive than the MCF-7
cells. the invasive activity of MCF-7/DOX cells is mediated by Cox-2, which was induced
by the EGFR-activated PI3K/Akt and MAPK pathways. In addition, EP1 and EP3 are
important in the Cox-2 - induced invasion of MCF-7/DOX cells.

Our results demonstrate that the IGF-1R pathway plays a major role in the proliferation,
migration, and invasion of HNSCC cells, suggesting that therapeutic obstruction of the

IGF-1R pathway would be a useful approach to treating patients with cancers.
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o] 2] growth factor® HZ IGF7} IGF-1RE %3 PBKAZAYES E3f oAl
st 4 (2).

e
1o
ox
o
5,

apoptosis & Aol 7]
AEZFE o] &gk A3 EE epidemiologic A#EC] ostH IGF-1RA =9 &A= 7, F4,
A, AA, 7, 2a e 2 Tastta dEA s (3-9).

ATl i IGF-1R 4= WatE &lsty] ey A& At71 aA7dy A 32 (NHBE)
O E] 7

2 B33 47 BEAS-2A|¥9 o] AX =z of Zt7b A A3t w7k 1799,
1198, 1170 AlxZelA IGF-1Re] @&y} SAdss vust Ay FIIAPS o= H4E2s 25+
= BAHol doJM IGF-1Re] &4 3t el pIGF-1Re 2d S HA F7isteE 2S gelst
T AR

FAA WS F5T GAxA o] THE 53 HAFoA IGF-1R £+ 39 FdA
ol Akt 29 9&S F¢3a7] 98] Doxorubin WA MCF-7 & o]&3lo] o] v& 2 3
d el wstE glg A3 WA 5 AAF EGFR, IGF-1R9 €43t 9 Cox-29
e 7S e

3 EGFR, IGF-1R, Cox-2 © tjgt 5o|A xlx] % siRNAE o] &3t AdAv} Hol#d
FHAES] HEA 2 xHoRAMg §84S IS

IGF-1R A=ZE& AT = A+ AZE AAZA IGFBP-37F AAIF 3 9oy &2 stability
sl

2 sl o s8] AgH RS

A EZe IGFBP-39} HDAC inhibitorg W3 Folst 23 fo4 e FsadsE #28 +
o] o) o

a1

HDAC inhibitor7} IGFBP-39] stabilitys 7M1 Z o A2 oz PIBK/AktE 25 Hth @

Gk AAT AL

HDAC inhibitor:= IGFBP-39] stability & #4715 PKCY| activityE #AAIZAow o=
A& IGFBP-37} Bt} 23 fA¥E F AU

Glucosamines #4449 28 BEXAZAN AMRHE FEEA A2 goaded st a7 A
2w 31 glom ofo digh EApr)e] A o] Hagk A3ollS (10, 11).
Glucosamine GI1 cell cycle arrest & F=& 4+ oW p219 23 F== cyclin D19 &

7]—7}‘ §]'O] = s (12).

ZHZ glucosamine? ZAFAAZA @A translation 3 ## JE p70S6K, & #2143}
d = HIF-1a, 9520 #2 Cox-2 5°] RS (13-16).
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AwAel AAE AT

Glucosamine & Ao g A3 1-6mMe] s%olA sensitivedt MEFE iAo =2
resistantdt AXFES FHIT 5 AU

Glucosamine®] a4 sensitivedt AMEZFEL 1-5mMe| = A apoptosis’} F 25 o™
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