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Novel class I PI3K inhibitor CH5132799: disruption of the activated

PI3K signaling in PIK3CA mutants confers potent antitumor efficacy

M. Yoshida1, H. Tanaka1, H. Tanimura1, T. Fujii1, K. Sakata1, J. Ohwada1,
Y. Yoshimura1, N. Ishii1, O. Kondoh1, Y. Aoki1. 1Chugai Pharmaceutical
Co. Ltd., Research Division, Kamakura, Japan

Background: The phosphatidylinositol 3-kinase (PI3K) pathway regulates
various cellular processes, such as proliferation and apoptosis. Class I PI3K
is a heterodimer, consisting of a regulatory and a p110 catalytic subunit,
which transduces signals from receptor tyrosine kinases (RTKs). One of
four p110 isoforms, p110a is known to be actively mutated in various human
cancers. CH5132799 is a potent class I PI3K inhibitor with a novel structure,
which will be presented in an accompanying poster. We describe here the
preclinical pharmacology of CH5132799 against activated PI3K signaling
in PIK3CA-mutated cancer. In another poster we will present the preclinical
efficacy in combination with current standard therapeutics including RTK-
targeted drugs.
Results: CH5132799 is a class I PI3K inhibitor with a novel chemical
structure. In cell-free enzyme assays, CH5132799 inhibited class I PI3Ks
and acted most potently on PI3Ka and its mutants; E542K, E545K and
H1047R. Treatment with CH5132799 suppressed the PI3K/Akt pathway
in PI3K-mutated cancer cells, resulting in G1 arrest and apoptosis
induction. Cancer cell panel analysis of antiproliferative activities revealed
that the PI3K pathway-activated cell lines, including PIK3CA mutants
in breast, ovarian, prostate and endometrial cancer, are sensitive to
CH5132799. Moreover, in expanding tumor types, CH5132799 appeared
to be significantly more effective against PIK3CA mutant cell lines than
against cells without mutation. The higher sensitivity of PIK3CA mutants
is also demonstrated in the xenograft models. Daily oral administration of
CH5132799 exhibited remarkable antitumor efficacy in several models with
PI3Ka mutation or activated PI3K signaling. A pharmacodynamic response
was confirmed by suppression of phosphorylated Akt in the grafted tumors
with PIK3CA mutation.
In addition, we demonstrated that in the H1047R mutant model,
CH5132799 induced regression of a grafted tumor which had re-grown
during continuous treatment with everolimus. Abrogated phosphorylation
of Akt and its downstream molecules in the grafted tumors supported the
efficacy in this everolimus-refractory model.
Conclusion: CH5132799 is a class I PI3K inhibitor and has potent
antitumor efficacy, in vitro and in vivo, on PI3K pathway-activated tumors,
especially on PI3K mutants. From these observations, CH5132799 offers
a potent therapeutic strategy for the treatment of PI3K-mutated tumors.
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The Aurora A kinase inhibitor MLN8237 in combination with

docetaxel induces synergistic antitumor activity in triple-negative

breast cancer xenograft models
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Small molecule inhibitors of Aurora A are being pursued for use as
anti-mitotic therapy in a broad array of cancer indications. One such
molecule MLN8237, a selective Aurora A inhibitor, is being evaluated
in multiple phase I and II clinical trials. Here, the antitumor activity of
MLN8237 in combination with docetaxel was tested in three xenograft
models of triple negative breast cancer, including two primary human
transplant breast tumor models. Mice were dosed for three weeks with
MLN8237 orally either continuously (QD) or intermittently (3 days on/
4 days off) and with docetaxel intravenously once a week (QW). In all
three tumor models, single agent anti-tumor activity was observed in both
MLN8237 continuous and intermittent dosing regimens and with docetaxel;
however, tumors re-grew upon treatment termination. In the MLN8237 and
docetaxel combination treatment arms, additive or synergistic anti-tumor
activity was observed and significant tumor growth delay occurred relative
to the single agent arms after discontinuing treatment. Importantly, the
higher combination doses resulted in complete cures with no tumor re-
growth in several animals. In combination with docetaxel, the intermittent
dosing of MLN8237 yielded equivalent antitumor activity as continuous
dosing in all three models. Body weight loss (BWL) was observed in
the combination arms in a dose dependent manner in an acceptable
range (maximum ~10%); however body weight recovered quickly after
terminating treatment. Interestingly, the body weight loss was less severe
when MLN8237 was dosed intermittently than when dosed continuously,
though the antitumor activity was similar. The plasma and tumor PK profiles
of MLN8237 and docetaxel in the MDA-MB-231 model were similar when
dosed as single agents or in combination demonstrating no drug-drug
interaction. Histopathological assessment of tumors after multiple days

of treatment revealed increase in cell size in tumors treated with both
MLN8237 and docetaxel but not with either agent alone, consistent with
previous studies demonstrating the Aurora A inhibition overrides the spindle
assembly checkpoint induced by microtubule perturbing agents. The robust
and durable antitumor activity of MLN8237 combined with docetaxel has
provided a rationale for evaluating the safety and antitumor activity of
Aurora A inhibitors combined with taxanes in clinical studies.
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Design and functional analysis of a novel hybrid TPR peptide

targeting Hsp90
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University, Pharmacoepidemiology, Kyoto, Japan

Despite a better understanding of the molecular biology of tumor cells,
the treatment of most cancers has not significantly changed for the past
three decades, and drugs that do not discriminate between tumor cells
and normal tissues remain mainstays of anticancer therapy. Heat shock
protein (Hsp90) has attracted considerable interest in recent years as a
potential therapeutic target for the identification and development of a new
generation of anticancer drugs to treat several cancer and malignancies
[1]. Hsp90 is a molecular chaperone that participates in the quality control
of protein folding. Hsp90 and Hsp70 cooperate with numerous cofactors
containing so-called tetratricopeptide repeat (TPR) domains. TPR domains
are composed of loosely conserved 34-amino acid sequence motifs that are
repeated 1−16 times per domain. The TPR cofactors of the Hsp70/Hsp90
multi-chaperone system interact with the C-terminal domains of Hsp70
and Hsp90. The N-terminal TPR domain, TPR1 specifically recognizes
the C-terminal seven amino acids of Hsp70 (PTIEEVD), whereas TPR2A
recognizes the C-terminal five residues of Hsp90 (MEEVD). Hsp90 is
typically involved in proliferation and survival of cell. This is thought to play
a key role in cancer, and the stress response recognition of Hsp90 may
help promote tumor cell adaptation in face of unfavorable environments.
In this study, we engineered a cell-permeable peptidomimetic, termed
Antp-TPR hybrid peptide, modeled on the binding interface between the
molecular chaperone Hsp90 and the TPR2A domain of its cofactor protein
p60/Hop. It was demonstrated that the Antp-TPR hybrid peptide inhibits
the interaction of Hsp90 with the TPR2A domain of Hop, inducing cell
death of breast, pancreatic, renal, lung, prostate, and gastric cancer cell
lines in vitro. In contrast, Antp-TPR peptide has less cytotoxicity to normal
cells. In addition, analysis in vivo revealed that Antp-TPR peptide displayed
significant antitumor activity in a xenograft model of human pancreatic
cancer in mice. These results indicate that Antp-TPR hybrid peptide could
provide potent and selective anticancer therapy to cancer patients.
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RNAi lethality screening in acute leukemias identifies wee1 inhibition

as potent sensitizer to cytarabine und uncovers a genomic context

in lymphoid malignancies

R. Tibes1, T. Hagelstrom1, J. Bogenberger1, S. Arora1, D. Azorsa1,
R. Mesa2. 1TGen, Translational Research Division, Phoenix, USA; 2Mayo
Clinic, Cancer Center, Scottsdale, USA

Background: Therapy and outcome for patients with acute myeloid
leukemias (AML) has not changed for decades and new therapies are
urgently needed. To identify novel rational combinations of Cytarabine
(AraC), the most active drug in AML, that have the potential to improve
responses and therapy outcome for AML patients we performed a first-
in-class RNA interference (RNAi) lethality screen of the human kinome in
AML.
Materials and Methods: Using lipid-based reverse transfection in a High-
Throughput RNAi (HT-RNAi) format for transient siRNA gene silencing in
myeloid suspension cells, 572 kinases of the human kinome were silenced
in combination with AraC. Proliferation/viability was measured using a
luminescence-based assay 48 hours after AraC treatment (total 72−96 hrs).
siRNA dose drug response curves (siDDR) were used for secondary
validation with si and inhibitors against the target of interest. Immunoblotting
and RT-PCR were performed according to standard protocols.
Results: Of 572 kinases that were individually silenced in combination
with AraC, only 1−2% significantly increased sensitivity to AraC. The Wee1
family of kinases, PKMYT and especially Wee1 showed the most potent
sensitizing activity to AraC, in some cell line systems even more potent
than Chek1 inhibition. Validation studies confirmed ~2−10× sensitization to
AraC across a broad panel of AML lines by either siRNA gene knockdown
or using commercial Wee1 inhibitors. Ex-vivo primary leukemia cells


