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Why EGFR as atarget in IBC?

 Hyperactivation of interferon-a & hypoactivation of EGFR and TGF-f8
were markedly associated with pCR in IBC

 In apreclinical IBC model, treatment with an EGFR inhibitor reversed

the mesenchymal phenotype of IBC cells to an epithelial phenotype
and inhibited tumor growth and metastatic progression.

« In aHR+IBC preclinical model, bisphenol A activated EGFR and
elicited ERK signaling, leading to tumor spheroid formation and

-— | WISP3

resistance to EGFR inhibition.
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EGFR as a therapeutic target in IBC

« EGFR overexpression was detected in 30% of IBC.

« Expression of EGFR is associated with poor outcome and
high risk of recurrence.
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EGFR targeting therapy

Pertuzumab
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Erlotinib, EGFR-TKI (mcM)
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Tumor volume (mm”3)
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Cancer stem cells mediate metastasis and poor

clinical outcome in IBC
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Development of novel therapies targeting IBC CSCs will improve outcomes of
patients with this disease.
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Inactivation of EGFR signaling reduces

the IBC CSC markers

Inactivation of EGFR signaling Mammosphere formation
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The COX-2 inflammatory pathway is functionally

linked to EGFR signaling in IBC
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COX-2 mediates the EGFR-regulated CSC phenotype

In IBC cells
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Nodal is a potential downstream molecule that

mediates EGFR/COX-2-regulated IBC CSC
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Top 5 genes down-regulated by celecoxib in SUM149
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EGFR regulates Nodal signaling in IBC
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Phase Il Study of Neoadjuvant Panitumumab
+ Chemotherapy with low HER2 IBC
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Recruitment n=47

Screen failure n=7 |

O pe ratio ncom p | ete Discontinued chemotherapy with
adverse events 2
n=37 Due to distant metastasis 1

Matsuda N, et al. ASCO 2016
JAMA Oncology in press



Table 2. Hematological and nonhematological toxicities?2 by CTCAE in PNC regimen occurring in 210% of patients

Weekly (n=17), number (%) 3 weeks on 1 week off (n=23), number (%)
Toxicity Grade 2 Grade 3 Grade 4 Grade 1 Grade 2 Grade 3 Grade 4
Hematological
Neutropenia 0 3(18) 3(18) 7 (41) 0 10 (25) 7 (17.5) 5 (12.5)
Leucopenia 0 12 (71) 3(18) 0 9 (22.5) 11 (27.5) 5 (12.5) 5 (12.5)
Anemia 0 5 (29) 3(18) 0 1(2.5) 9 (22.5) 10 (25) 2 (5)
Thrombocytopenia 0 0 4 (24) 0 0 1(2.5) 3 (7.5) 2 (5)
Hypomagnesemia 0 1(6) 0 0 1(2.5) 1(2.5) 0
Nonhematological
Skin rash 5 (29) 7 (41) 2(12) 0 7 (30) 11 (48) 4(17) 0
Skin peeling 3(18) 1 (6) 0 0 5(22) 1(4) 0 0
Hand-foot reaction 3(18) 2 (12) 0 0 2(9) 2(9) 0 0
Stomatitis 4 (24) 5 (29) 1(6) 0 7 (30) 4 (17) 0 0
Alopecia 2 (12) 12 (71) 0 0 0 23 (100) 0 0
Nausea 7 (41) 3(18) 0 0 8 (35) 12 (52) 1(4) 0
Vomiting 3 (18) 3 (18) 0 0 8 (35) 3(13) 1(4) 0
Constipation 6 (35) 3(18) 1 (6) 0 9 (39) 5(22) 0 0
Fatigue 2 (12) 9 (53) 2 (12) 0 6 (26) 15 (65) 1(4) 0
Diarrhea 9 (53) 2(12) 0 0 5(22) 4 (17) 2(8) 0
Myalgia 6 (35) 2 (12) 0 0 8 (35) 5 (22) 0 0
Mucositis 3(18) 1(6) 0 0 6 (26) 3(13) 0 0
Infection 0 2(12) 1(6) 0 0 7 (30) 0 0
Paresthesia 2 (12) 3(18) 0 7 (30) 4 (17) 0 0

CTCAE, Common Terminology Criteria for Adverse Events.
A Adverse events possibly, probably, or definitely related to treatment with PNC regimen (panitumumab, nab-paclitaxel, and carboplatin) or FEC regimen (5-

fluorouracil, epirubicin, and cyclophosphamide).



Treatment Response to PaCT/FEC

TNBC R+ TNBC R+
Pathological RCB-0 (pCR) 11 (30) - - 8 3
response RCB-| 3 (8) 3 - - -
RCB-II 10 (27) 3 7 - -
RCB-III 13 (35) 3 10 - -
pCR rate 47% 15% Not Eligible Not Eligible 30%
(8/17) (3/20) (11/37)
pCR/RCB-I rate 65% 15% Not Eligible Not Eligible 38%
(11/17) (3/20) (14/37)

Matsuda N, et al. ASCO 2016
JAMA Oncology in press



Comparison

to Historical Data

TNBC
Non-IBC Historic pCR 30-40%
IBC PCR with standard 12%
chemo
pPCR with PaCT 44%
(60%)

ER+/HER2- ER+/HER2+ ER-/HER2+
7-16% 35% 40-60%
7% 30% 15%
17% Not Eligible Not Eligible 36%

Matsuda N, et al. ASCO 2016
JAMA Oncology in press

Masuda H, Brewer TM, et al. PubMed PMID: 24351399; PMCID: 3905780.



Biomarker Study
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Expression of Candidate Proteins at Baseline and Week 2 and Change in Expression of

Candidate Proteins between Baseline and Week 2 by Patient pCR Status 2
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A Gene expression in patient samples was measured by immunohistochemical staining before (baseline) and after (week 2) the first dose of PmAb.

JAMA Oncology in press



Genes differentially expressed after PmAD treatment

by RNA-Seq analysis

Candidates of PmADb-regulated genes in
IBC patients with TN-IBC
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Molecular and cellular function of PmAb-regulated
genes in IBC patients with HR+/HER2- subtype
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Genes whose change in expression after PmAb treatment predicting pCR status
have not been identified yet.



Conclusions and Future Directions

Inflammation and EGF

cancer stem cells \

~ Panitumumab clinical trials

Single-arm trial in patients with
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Randomized trial in patients with
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Tumor microenvironment

Enhance the therapeutic efficacy of EGFR-targeted therapy in IBC



COX2/Nodal/CSC, microenvironment changes, chemokine, cytokine N=36, 72 samples

Arginine methylation, N=72, 72 samples

RNA seq Baseline, N=72, Post PmAb N=36, Residual = 60
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