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COX-2 In Lung Cancer

 Overexpressed in NSCLC and pre-neoplasia
Huang M, Ca Res 1998; Wardlaw S, Carcinogenesis 2000;
Hosomi Y, Lung Ca 2000 )

« A marker of poor prognosis in stage | NSCLC
(Khuri F, Clin Ca Res 2001; Achiwa H, Clin Ca Res 1999)

e Induced by tobacco carcinogens
(Yan Z, JBC 2000; Rioux N, Inflam Res 1999)
e Preclinical studies of COX-2 inhibitors suggest

antitumor and chemopreventive efficacy (Stolina M, J.
Immunol 2000; Roux N, Ca Res 1998, Masferrer J, Ca Res 2000,
Williams C, JCI 2000)

 Epidemiologic data suggest subjects who routinely

use NSAIDs have decreased lung cancer risk
(ie Akhmedkhanov Brit J Cancer 2002)



Rationale for COX-2 Inhibition
In Lung Cancer

e Induces apoptosis and enhances cytotoxicity
of anticancer agents (Hida T, Clin Cancer Res 2000)

e Induces antiangiogenic effects in lung cancer
models (Masferrer J, Ca Res 2000)

e Restores antitumor immunity
(Stolina M, J. Immunol 2000; Huang M, Cancer Res 1998)

e Decreases tumor Invasiveness
(Dohadwala M, J. Biol Chem 2001 & 2002)



Survival of Patients with NSCLC
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How does COX-2 regulate
the malignant phenotype in
non-small cell lung cancer?



COX-2-dependent Modulation
of the Malignhant Phenotype
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Lung Cancer-mediated Inhibition
of Antitumor Immunity
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COX-2-mediated inhibition of antitumor
iImmunity in NSCLC
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Specific Inhibition of Tumor COX-2
Limits Tumor Growth in vivo
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COX-2 Inhibition in vivo Reduces PGE,
and IL-10 Production by Tumor Tissues

(ng/ml/g of tumor tissue)

3LL tumors from: IL-10 PGE,
Untreated mice 13474 27 %2
COX-2 Antisense 184 + 27* 11+ 2*
Celecoxib-treated 398 + 38* 17+ 1*

Indomethacin-treated 268 £ 60* 12+ 1*

* p<0.05 compared to untreated tumor bearing mice.
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COX-2-mediated inhibition of antitumor
iImmunity in NSCLC




COX-2-mediated inhibition of
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Control Systemic COX-2 Inhibition
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Biology of COX-2 Inhibition
In Cancer

« How can we further our understanding of
the impact of COX-2 expression in
human lung cancer?

e What biomarkers should we monitor in
trials that utilize COX-2 inhibitors?

Note: trials reported by David Johnson (ASCO
2003), Nasser Altorki (JCO 2003), and Jenny Mao
(Clin Cancer Res 2003) demonstrating decreased
PGE, following celecoxib in NSCLC patients



What COX-2-dependent Genes/Proteins
Mediate the Malignant Phenotype in NSCLC?
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What COX-2-dependent Genes/Proteins
Mediate the Malignant Phenotype in NSCLC?

Tumor invasion: CD44 and MMP2

Dohadwala et al, JBC 2001, 276: 20809 &
JBC 2002, 277:50828

Immune requlation: IL-10 and IL-12

Stolina et al, J. Immunol 2000,164:361 &
Huang et al, Cancer Res 1998, 58:1208

Angiogenesis: CXCL5, CXCLS8, VEGF
Pold et al Cancer Research 2004, 64(5):1853-60

Apoptosis: survivin, IGF-BP-3, IL-6
Krysan et al, FASEB J Jan. 2004 & Ca Res 2004, 64: 6359
Pold et al Cancer Res 2004, 64: 6549




NSCLC COX-2-dependent Modulation
of the Malignant Phenotype
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COX-2 and STAT3 In NSCLC
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COX-2-dependent Apoptosis
Resistance iIn NSCLC Cells
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Survivin

* A member of Inhibitor of Apoptosis
Proteins (IAP) family

* Binds caspases

* Frequently over-expressed in human
malignancies

* OQver-expression Is associated with
poor prognhosis in NSCLC



COX-2-dependent survivin
expression in COX-2 gene-modified
NSCLC cells
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Co-expression of COX-2 and Survivin in
Lung Adenocarcinoma (A, B, C) and
Squamous Cell Carcinoma (D, E, F)
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Co-expression of COX-2 and Survivin in
Lung Adenocarcinoma and Squamous
Cell Carcinoma
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Inhibition of survivin expression with siRNA significantly
reduces apoptosis resistance of H157S NSCLC cells
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Survivin Conclusions

1. Overexpression of COX-2 as well as
treatment with PGE2 significantly increases
the apoptosis resistance of NSCLC cells.

2. Survivin expression is COX-2-dependent In
NSCLC cells and its level is lowered by COX-2
specific inhibitors.

3. Ubiquitination of survivin is blocked by high
levels of COX-2 and PGE2.

4. Survivin and COX-2 are frequently co-
expressed in human NSCLC.

Krysan et al FASEB Journal Jan 2004



NSCLC COX-2-dependent Modulation
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COX-2 Regulates Pro-angiogenic Chemokine
Expression in NSCLC
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NSCLC COX-2-dependent Modulation
of the Malignant Phenotype
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COX-2-mediated Invasion by CD44

CD44

The receptor for hyaluronate, plays an
Important role in regulating tumor growth

and metastases because it mediates adhesion
to ECM

Dohadwala et al, J. Biol Chem. 2001, 276: 20809
J. Biol Chem. 2002, 277: 50828



COX-2-dependent Invasion of NSCLC
IS Mediated by CD44 Expression

A549 A549 H157

CD44 We M8 - e -
AN FE S ST E

S+CD44Ahb S+CD44Ab
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PGE2 mediated autocrine/paracrine signaling
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E-cadherin stains red; COX-2 brown




COX-2
An Injury Response in Lung Epithelium
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COX-2
An Injury Response in Lung Epithelium
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