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(3% FE) Preclinical Development of small molecule drug candidate which

mimics the function of tumor suppressor 4E-BP1
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Design and synthesis of small molecules which mimics the function

of tumor suppressor 4E-BP1
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Evaluation of the effect of MO compounds in cells; and mechanism
underlying suppression of tumor growth.
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BHREREA - (3£ FE) Evaluation of anti-oncogenic activities of MO components for in vivo
tumorigenesis in mouse
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M0O30003 is a lead compound which mimics the function of tumor suppressor 4E-BP1. To
develop more effective compounds, we synthesized M0O30003 derivatives and evaluated the
cytostatic activity of these compounds by soft agar colony formation and 3D sphere culture
method. As a result, we found several compounds suppressed growth of cancer cells as well
or better than M030003. In contrast, these compounds had no cytotoxic effects in normal
cells.
We obtained the single crystals of representative compounds and we determined the absolute
configuration of these compounds by X-ray crystal structure analysis
We analyzed the inter-molecular interactions between selected MO compounds and their
target protein eIF4E by using NMR spectroscopy. We found the interaction of them by
observation of chemical shift perturbations in elIF4E. In order to confirm the mechanism
of action of MO compounds as a 4E-BP1 mimetics in cells, we investigate the effect of
compounds on protease susceptibility. At first we optimized the experimental conditions
of the elIF4E binding assay. The result suggested that the MO compound interacts with
elF4E in cells.

Furthermore, we synthesized the photo affinity labeled compounds to identify the binding
site of MO compounds by LC/MS/MS analysis and crystallization screening of eIF4E was
performed toward the determination of the complex structure.

We improved the synthetic route and purification method to provide large amounts of
samples for in vivo model and assessed the anti-oncogenic effect of several MO compounds
on pancreatic tumor formation of nude mouse which orthotopically injected with human
pancreatic cancer cell line. As a result of this study, we found that two compounds

showed anti—oncogenic activity in this orthotopic pancreatic cancer model.

HEMFZE 1
IR T 4E-BP1 OMEER 2 2 v 7 T BEL TALEMDOT VA~ - £ [(#E) PRISM BioLab)
WEAEE R S - U — REA ) M030003 &5 SAR BfS:4 B A9IZ . AAEEE 1T M030003 &30 78 A Rk
3



ATo72, ZFOFEE, M030003 & [RZELL EDOIEME2 AT bW ORIHIZREI L=, F7-. in vivo il
FMEEMOREMIE DT, BEIEDORET 21T WO M L2 @k LT,

Design and synthesis of small molecules which mimics the function of tumor suppressor 4E-BP

(PRISM BioLab Co., Ltd.)

M0O30003 is a lead compound which mimics the function of tumor suppressor 4E-BP1. We
synthesized derivatives to develop the more effective compound than M0O30003. Furthermore we
developed the synthetic route and purification method to provide large amounts of samples for
in vivo model study.

As a result, we found several compounds which have anti-oncogenic activity as well as M030003

and achieved improvement the method to provide for in vivo samples.
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Evaluation of the effect of MO compounds in cells; and mechanism underlying suppression of tumor
growth. [Aichi Cancer Center Research Institute]

To develop the more effective compounds related to MO30003, we evaluated the effects of MO30003-
related compounds in pancreatic cancer cells (PANC-1) and normal cells (MEFs and HaCaT). Under
the conditions previously optimized, we assayed MO compounds and found that several compounds
suppressed growth of PANC-1 cells as well or better than MO30003. In contrast, these MO compounds
had no cytotoxic effects in normal cells. Further, to confirm the mechanism of action of MO compounds

as a 4E-BP1 mimic in cells, we optimized the experimental conditions of the eIF4E binding assay.
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Analysis of the interaction of MO compounds with their target protein [Osaka University]

We analyzed the inter-molecular interactions between selected MO compounds for structural
analysis and their target protein eIF4E by using NMR spectroscopy. Under the conditions previously
optimized, chemical shift perturbations in eIF4E were observed. In order to evaluate the mode of
action of MO compounds as a 4E-BP1 mimic, the interactions of 4E-BP1-derived peptide and MO
compounds were also analyzed. Furthermore, crystallization screening of elF4E was performed

toward the determination of the complex structure.
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Anti-tumor activity of MO compounds with 3D sphere culture method & Analysis of 3D structure of
MO compounds and its binding site in eIF4E [Tokyo Institute of Technology]
Anti-tumor activity of MO compounds with 3D sphere culture method
- MO30003 inhibited proliferation with 3D sphere culture method of human cancer cells with
KRAS activated mutation; pancreatic cancer cell PANC-1 which is 4E-BP1 deficient and also
pancreatic cancer cell MIAPaCa-2 and cancer cell colon cancer cell HCT116 in which 4E-BP1 is
inactive by phosphorylation.
* New MO compounds were evaluated their anti-tumor activity as above. Several compounds have
shown superior activity than MO30003 were selected for further evaluation.
Analysis of 3D structure of MO compounds and its binding site in eIlF4E
+ Structure of MO compounds were revealed by X-ray crystal analysis and has been applied to
design new MO compounds.
+ HPLC/MS analysis has started to find amino acids in the eIF4E fragment that bind to new MO

compounds containing photo-crosslinking moiety.
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Evaluation of anti-oncogenic activities of MO components for in vivo tumorigenesis in mouse



[Shiga University of Medical Science]

We investigated in vivo anti-oncogenic activity and side effects of MO compounds selected by in
vitro anti-oncogenic activity assay for human cancer cell lines by using mouse orthotopic pancreatic
cancer model system. The degree of achievement for this purpose was about 80% in this year. We
assessed the anti-oncogenic effect of several MO compounds on pancreatic tumor formation of nude
mouse orthotopically injected with human pancreatic cancer cell line, MIAPaCa-2. Among these
compounds, two compounds showed anti-oncogenic activity. At present, analyses of optimal
concentration of the MO compounds and their side effect are in progress. As to these MO compounds,
we are going to perform in vivo anti-oncogenic assays using the transgenic mice which generate rectal

tumors at high frequency and activated-KRAS-transformed mouse cell lines in next year.
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