Investigating the tumor microenvironment using QIAGEN Ingenuity
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Homozygous mutant mouse Nrf2 [Nfe2l2] gene (knockout) in mouse decreases constitutive expression
of mPuse Gj_tm} mRNA in mguse liver. $ (]

11991805 Chanas SA, Jiand Q, McMahoh M, McWalter GK, McLellan LI, Elcombe €R, Henderson CJ, Wolf CR,
Moffat GJ, Itoh K| Yamamoto|M, Hayes 1D. Lo$s of the Nrf2 transcriptipn factor causes a marked
reduction in consfitutive and Jnducible expresdion of the glutathione Sitransferase Gstal, Gsta2,
Gstm1, Gstm2, Gstm3 and Gstm4 genes in the livers of male and femgle mice. Biochem J. 2002 Jul
15;365(Pt 2):405-16.
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Case Study: Investigating the tumor microenvironment
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Voronov, Elena, and Ron N. Apte. "Targeting the tumor microenvironment by intervention in interleukin-1 biology." Current

pharmaceutical design 23.32 (2017): 4893-4905.
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Construct networks based on key targets and predict molecule activity
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Upregulation of human IL1B protein in serum is associated with non-small cell lung cancer in human.

Experiment Type: ELISA

24958470 Wang L, Zhang LF, Wu J, Xu S, Xu YY, Li D, Lou IT, Liu MF. IL-1B-mediated repression of microRNA-101 is crucial for inflammation-promoted lung tumorigenesis. Cancer Res. 2014 Sep
01;74(17):4720-30. Epub 2014 Jun 23.

Source: Ingenuity Expert Findings
Canakinumab, an antibody acting on human IL-1 beta [IL1B] protein, is in Phase 3 dinicl trial as a part of the ¢ drug i and in and pembrolizumab and pemetrexed os @ treatment for PD-LL

negative ALK rearrangement negative EGFR exon 21 sensitizing mutation negative EGFR exon 19 sensitizing mutation negative EGFR exon 20 sensitizing mutation negative previously untreated stage IIT8-IV locelly advanced non-
squamous NSCLC in human,

NCT03631199 A Randomized, Double-blind, Placebo-controlled, Phase I Study Evaluating the Efficacy and Safety of Pembrolizumab Plus Platinum-based Doublet Chematherapy With or Without Canakinumab as
First Line Therapy for Locally Advanced or Metastatic Non-squamous and Squamous Non-small Cell Lung Cancer Subjects (CANGPY-1) ClinicalTrials.gov.
Link to reference U.S. Food and Drug Administration. Canakinumab..

Source: Ingenuity Expert Findings

Canakinumab, an antibody acting on human TL-1 beta [IL1B] protein, is in Phase 3 dinical trial as a part of the combination dru i and carboplatin and pembrolizumab and pemetrexed as a treatment for PD-L1
negative ALK rearrangement negative EGFR exon 21 sensitizing mutation negative EGFR exon 19 sensitizing mutation negative EGFR exon 20 sensitizing mutation negalws previously untreated stage ITIB-IV metastatic non-squamous
NSCLC in human.

NCT03631199 A Randomized, Double-blind, Placebo-controlled, Phase IIT Study Evaluating the Efficacy and Safety of Pembrolizumab Plus Platinum-based Doublet Chemotherapy With or Without Canakinumab as
First Line Therapy for Locally Advanced or Metastatic Non-squamous and Squamous Non-smeall Cell Lung Cancer Subjects (CANOPY-1) ClinicalTrials.gov.
Link to reference U.S. Food and Drug Administration. Canakinumab..

Source: Ingenuity Expert Findings

Canakinumab, an antibody acting on human IL-1 beta [IL1B] protein, is in Phase 3 dinical trial as a treatment for resectable stage IIA-IIIA non-small cell lung cancer in human.

NCT03447769 A Phase 111, Multicenter, Randomized, Double Blind, Placebo-controlled Study Evaluating the Efficacy and Safety of Canakinumab Versus Placebo as Adjuvant Therapy in Adult Subjects With Stages
AJCC/UICC v. 8 IT -IIIA and IIIB (T>5cm N2) Completely Resected (R0} Non-small Cell Lung Cancer (NSCLC) ClinicalTrials.gov.
Link to reference U.S. Food and Drug Administration. Canzkinumab..

Source: Ingenuity Expert Findings

Canakinumab, a binder of human ILLB protein, is in Phase 3 dinical rial a5 a part of the combination drug canakinuma and docetaxel a5 a treatment for EGFR negative ALK negative metastatic non-small cel lung cancer in

human that were previously treated with PD-1 inhibitor [anti PD-1 antibody], p based regimen]
NCT03626545 A Randomized, Double-blind, Placebo-controlled, Phase IIT Study Evaluating the Efficacy and Safety of Canakinumab in Combination With Docetaxel Versus Placebo in Combination With Docetaxel in
Adult Subjects With Non-small Cell Lung Cancer (NSCLC) Previously Treated With PD-(L)1 Inhibitors and Platinum-based Chemotherapy (CANOPY 2) ClinicalTrizls.gov.
DrugBank. Canakinumab DrugBank.
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