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EI\'?l]ost EGFR mutant NSCLCs initially respond to EGFR tyrosine kinase inhibitors, gefitinib and erlotinib, but
these tumors invariably develop drug resistance. Wang W, et al, found that lung cancer cells recruited human
fibroblasts whereas fibroblasts induced resistance of lung cancer to EGFR-TKIs by secreting HGF.
Co-localization of fibroblasts and HGF was detected in both xenograft tumors and lung cancer patient
specimens. Anti-HGF antibody, HGF antagonist and MET-TKI could overcome the resistance to EGFR-TKIs of
lung cancer. Therefore, crosstalk to stromal fibroblasts plays a critical role in lung cancer resistance to
EGFR-TKIs and maybe an ideal therapeutic target for lung cancer.

Key Words  EGFR-TKI, HGF, Tumor microenviroment, Fibroblast, Drug Resistance
&

(]

Lung cancers with EGFR activating mutations show good clinical response to gefitinib and erlotinib,
selective TKls to epidermal growth factor receptor (EGFR), but these tumors invariably develop drug
resistance. Host stromal cells have been found to have a considerable éffect on the behavior of cancer cells.
Little is known, however, about the role of host cells on the sensitivity of cancer cells to receptor tyrosine
kinase inhibitors (TKIs). We have therefore assessed the effect of crosstalk between stromal cells and lung
cancer cells harboring EGFR mutations on susceptibility to EGFR-TKIs.

PUE-Jalpibi

We evaluated the gefitinib sensitivity of lung cancer cells with EGFR activating muations, PC-9 and HCC827,

when co-cultured with fibroblasts and co-injected into SCID mice. We also examined ihe effect of lung cancer

cells to fibroblasts recruitment.
=

1. Fibroblast-derived HGF induces gefitinib resistance in lung cancer cells.
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2. Lung cancer cells induce migration of fibroblasts.
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3. Fibroblast supernatants induce gefitinib resistance in lung cancer cells.

HCGC827

*

+

+

A
i 120
= 100 = 100
g =
3 o a E 50
g £ ‘ g £a
0 ’ 7 “0
AV B
28 7 ’ 2
A M ¥ .
. o
Gefiins: - + = % - % =+ & Gefitinio -
Medium rhHGF MRC-5 IMR-90
B C
PGC-9
120 i -
8 W ledium 100
gwa O Control g6 = N
g @ anti-HGFAb 5
8 i 6 €3
=
40
2 20
“ A 0
Gefinib -+ -+ ¥z &
Medium rhHGF  PF 1 PE2

Medium rhHGF MRC-5 IMR-90

PC-9
—o— Kedium
—s—HGF

EN

-110-



4. Fibroblast-derived HGF restores PI3K/Akt pathway via MET but not EGFR or ErbB3.
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5. Anti-HGF antibody, NK4, or SU11274 abrogate HGF induced gefitinib resistance in lung cancer cells.
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6. Fibroblast-derived HGF induces gefitinib resistance in PC-9 tumors in SCID mice.
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These findings indicate that crosstalk to stromal fibroblasts plays a critical role in lung cancer resistance to

EGFR-TKIls and may be an ideal therapeutic target in lung cancer with EGFR activating mutations.

- BEICER -

1. Schiller JH, Harrington D, Belani CP, et al. Eastern Cooperative Oncology Group. Comparison of four
chemotherapy regimens for advanced non-small-cell lung cancer. N Engl J Med 2002;346:92-8.

2. Ohe Y, Ohashi Y, Kubota K, et al. Randomized phase Il study of cisplatin plus irinotecan versus carboplatin
plus paclitaxel, cisplatin plus gemcitabine, and cisplatin plus vinorelbine for advanced non-small-cell lung
cancer: Four-Arm Cooperative Study in Japan. Ann Oncol 2007;18:317-23.

3. Lynch TJ, Bell DW, Sordella R, et al. Activating mutations in the epidermal growth factor receptor underlying
responsiveness of non-small-cell lung cancer to gefitinib. N Engl J Med 2004;350:2129-39.

4. Paez JG, Janne PA, Lee JC, et al. EGFR mutations in lung cancer: correlation with clinical response to

- gefitinib therapy. Science 2004;304:1497-500.

5. Mitsudomi T, Yatabe Y. Mutations of the epidermal growth factor receptor gene and related genes as
determinants of epidermal growth factor receptor tyrosine kinase inhibitors sensitivity in lung cancer. Cancer
Sci 2007;98:1817-24.

6. Inoue A, Suzuki T, Fukuhara T, et al. Prospective phase |l study of gefitinib for chemotherapy-naive patients
with advanced non-small-cell lung cancer with epidermal growth factor receptor gene mutations. J Clin
Oncol 2006;24:3340-6.

7. Kobayashi S, Boggon TJ, Dayaram T, et al. EGFR mutation and resistance of non-small-cell lung cancer to
gefitinib. N Engl J Med 2005;352:786-92.

8. Pao W, Miller VA, Politi KA, et al. Acquired resistance of lung adenocarcinomas to gefitinib or erlotinib is
associated with a second mutation in the EGFR kinase domain. PLoS Med. 2005;2:e73

9. Engelman JA, Zejnullahu K, Mitsudomi T, et al. MET amplification leads to gefitinib resistance in lung cancer
by activating ERBB3 signaling. Science 2007;316:1039-43.

10. Bean J, Brennan C, Shih JY, et al. MET amplification occurs with or without T790M mutations in EGFR
mutant lung tumors with acquired resistance to gefitinib or erlotinib. Proc Natl Acad Sci U S A
2007;104:20932-7.

11. Yano S, Wang W, Li Q, et al. Hepatocyte growth factor induces gefitinib resistance of lung adenocarcinoma
with epidermal growth factor receptor-activating mutations. Cancer Res 2008,68:9479-87.

12. Nakamura T, Nishizawa T, Hagiya M, et al. Molecular cloning and expression of human hepatocyte growth
factor. Nature 1989:342:440-3

13. Birchmeier C, Birchmeier W, Gherardi E, Vande Woude GF. Met, metastasis, motility and more. Nat Rev
Mol Cell Biol 2003;4:915-25.

14. Matsumoto K, Nakamura T. Hepatocyte growth factor and the Met system as a mediator of tumor-stromal
interactions. Int J Cancer 2006:119:477-83.

15. Bhowmick NA, Neilson EG, Moses HL. Stromal fibroblasts in cancer initiation and progression. Nature
2004;432:332-7.

16. Liotta LA, Kohn EC. The microenvironment of the tumour-host interface. Nature 2001;411:375-9.

17. Bissell MJ, Radisky D. Putting tumours in context. Nat Rev Cancer 2001;1:46-54.

18. Ogino A, Kitao H, Hirano S, et al. Emergence of epidermal growth factor receptor T790M mutation during
chronic exposure to gefitinib in a non small cell lung cancer cell line. Cancer Res 2007;67:7807-14.

19. Guo A, Villen J, Kornhauser J, et al. Signaling networks assembled by oncogenic EGFR and c-Met. Proc
Natl Acad Sci U S A 2008;105:692-7. '

-112-



20. Tomioka D, Maehara N, Kuba K, et al. Inhibition of growth, invasion, and metastasis of human pancreatic
carcinoma cells by NK4 in an orthotopic mouse model. Cancer Res 2001;61:7518-24.

21. Kato S, Funakoshi H, Nakamura T, et al. Expression of hepatocyte growth factor and c-Met in the anterior
horn cells of the spinal cord in the patients with amyotrophic lateral sclerosis (ALS): immunohistochemical
studies on sporadic ALS and familial ALS with superoxide dismutase 1 gene mutation. Acta Neuropathol
2003;106:112-20.

22. Barker SE, Grosse SM, Siapati EK, et al. Immunotherapy for neuroblastoma using syngeneic fibroblasts
transfected with IL-2 and IL-12. Br J Cancer. 2007;97:210-7.

23. Green LM, Reade JL, Ware CF. Rapid colorimetric assay for cell viability: application to the quantitation of
cytotoxic and growth inhibitory lymphokines. J Immunol Methods 1984;70:257-68.

24. Albini A, lwamoto Y, Kleinman HK, et al. A rapid in vitro assay for quantitating the invasive potential of
tumor cells. Cancer Res 1987:47:3239-45.

25. Askenasy N, Farkas DL. Antigen barriers or available space do not restrict in situ adhesion of hemopoietic
cells to bone marrow stroma. Stem Cells 2002;20:80-5.

26. Ostman A, Augsten M. Cancer-associated fibroblasts and tumor growth--bystanders turning into key
players. Curr Opin Genet Dev 2009;19:67-73. |

27. Kalluri R, Zeisberg M. Fibroblasts in cancer. Nat Rev Cancer 2006;6:392-401.

28. Orimo A, Gupta PB, Sgroi DC, et al. Stromal fibroblasts present in invasive human breast carcinomas
promote tumor growth and angiogenesis through elevated SDF-1/CXCL12 secretion. Cell 2005;121:335-48.

29. Jiang W, Hiscox S, Matsumoto K, Nakamura T. Hepatocyte growth factor/scatter factor, its molecular,
cellular and clinical implications in cancer. Crit Rev Oncol Hematol 1999;29:209-48.

30. Cao B, Su Y, Oskarsson M, et al. Neutralizing monoclonal antibodies to hepatocyte growth factor/scatter
factor (HGF/SF) display antitumor activity in animal models. Proc Natl Acad Sci USA 2001;98:7443-8.

31. Date K, Matsumoto K, Shimura H, Tanaka M, Nakamura T. HGF/NK4 is a specific antagonist for
pleiotrophic actions of hepatocyte growth factor, FEBS Lett 1997;420:1-6.

32. Matsumoto K, Nakamura T, Sakai K, Nakamura T. Hepatocyte growth factor and Met in tumor biology and
therapeutic approach with NK4. Proteomics 2008;8:3360-70.

33. Christensen JG, Schreck R, Burrows J, et al. A selective small molecule inhibitor of c-Met kinase inhibits
c-Met-dependent phenotypes in vitro and exhibits cytoreductive antitumor activity in vivo. Cancer Res
2003;63:7345-55.

34. Comoglio PM, Giordano S, Trusolino L. Drug development of MET inhibitors: targeting oncogene addiction
and expedience. Nat Rev Drug Discov 2008;7:504-16.

35. Zou HY, Li Q, Lee JH, et al. An orally available small-molecule inhibitor of c-Met, PF-2341066, exhibits
cytoreductive antitumor efficacy through antiproliferative and antiangiogenic mechanisms. Cancer Res
2007,67:4408-17.

36. Eder JP, Heath E, Appleman L, et al. Phase | experience with ¢c-MET inhibitor XL880 administered orally to
patients (pts) with solid tumors. J. Clin. Oncol. 2007;25: (Abstract 3526)

T AW, 2009 F 6 HEE 1 3[EBARBASGFIEIRRFS & 2009 £ 7 A% 1 8Bl HAN AdR
2 & 2009 4E 10 A Asia-Pacific Conference of Tumor Biology and Medicine and Fourth Forum of
Chinese Young and Middle-aged Oncologists [ {#%5% . Clin Cancer Res 2009 Nov 1;15(21) (2§,

YERRH : 201043 B 15 A

-113-






