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Many pharmaceutical companies worldwide specialize in oncology drug development and
marketing. Among them, we have continued to take up the challenge of understanding the me-
tabolism of pyrimidines as essential components of deoxyribonucleic acid for many years, and
have provided unique products such as UFT® and TS-1 for cancer patients. Using our cumula-
tive experience and knowledge, we are currently developing novel agents such as TAS-114, a
dual inhibitor of deoxyuridine triphosphatase and dihydropyrimidine dehydrogenase, and TAS-
102, a unique pyrimidine derivative inducing deoxyribonucleic acid dysfunction in cancer cells.
Regarding molecular-targeted drugs, we have made huge efforts to establish ideal drug discov-
ery platforms for the last several years. For kinase inhibitors, we established three core plat-
forms such as a kinase-directed chemical library, a kinase assay panel and a target selection
informatics system. The core platforms were further combined with peripheral technologies to
measure essential parameters such as physicochemical properties, pharmacokinetics, efficacy
and toxicities. Unique drug candidates have been identified at an early stage by assessing all
important parameters. Several promising programs are proceeding simultaneously in the clinical
or preclinical development stage such as TAS-115, a dual inhibitor of c-Met and vascular
endothelial growth factor receptor, TAS-2104, a selective Aurora A inhibitor, TAS-117, an allo-
steric Akt inhibitor, TAS-2985, an irreversible fibroblast growth factor receptor inhibitor and
TAS-2913, a T790M mutant selective epidermal growth factor receptor inhibitor. Other than
kinase inhibitors, another drug discovery engine was established based on the fragment-based
drug discovery technology. TAS-116, a new class of Hsp-90«/p inhibitor, is one of the products.
Taiho’s final goal is to provide innovative anticancer drugs together with companion diagnostics
that are truly beneficial for patients.
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INTRODUCTION

Taiho Pharmaceutical Co., Ltd. primarily specializes in oncol-
ogy drug development and marketing as an affiliate of Otsuka
Holdings Co., Ltd. Immunology and urology are other areas of
our research specialization. Taiho’s ~40-year history of on-
cology drug development has dealt with the challenges of
understanding the metabolism of pyrimidines as essential
components of nucleic acids, and modulating their incorpor-
ation to eradicate cancer cells which have higher proliferative

potential and more active metabolism than normal cells.
Using our cumulative experience and knowledge, we are cur-
rently pursuing a development of a completely new modulator
of pyrimidine metabolism, as well as a unique pyrimidine de-
rivative in order to induce DNA dysfunction in cancer cells
(Fig. 1). Development of these classes of compounds, which
might be categorized as ‘conventional cytotoxic’ drugs, is
generally of less interest for the majority of major pharma-
ceutical companies as well as small biotechnology companies.
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Figure 1. Development of pyrimidine derivatives and its modulators in Taiho.

However, cytotoxic drugs such as antimetabolites, taxanes,
platinum and topoisomerase inhibitors are still commonly
used as basic drugs in most clinical regimens in various tumor
types. We believe that the importance of cytotoxic drugs in
the clinic will not change dramatically for at least several
decades, and hence, have taken on the challenge to develop
new more efficacious drugs in this field.

On the other hand, the human genome has now been com-
pletely decoded, and the analysis of genes involved in the
pathogenesis, progression and malignant alteration of cancer
has also rapidly advanced. This has resulted in various
molecular-targeted drugs, having been developed and intro-
duced into the clinic, permitting high specificity against par-
ticular cancers while causing relatively few side effects.
Clearly, molecular-targeted drugs are essential for the future
cancer treatment. Thus, beginning with a partnership with
Sugen, Inc. in 1998, we have committed large research efforts,
especially in the last couple of years, to the development of
this category of compounds.

This paper describes Taiho’s approach for anticancer drug
development from the past to the present and also touches on
our philosophy regarding future research directions and new
challenges.

THE CHALLENGE OF DEVELOPING
PYRIMIDINE DERIVATIVES

CLINICALLY AVAILABLE PYRIMIDINE DERIVATIVES

5-Fluorouracil (5-FU) has played a central role over the last 50
years in the treatment of gastrointestinal cancer. Even today, it
maintains considerable importance. The antitumor effects of
5-FU are primarily induced by the depletion of the thymidine
5'-triphosphate (dTTP) pool which is required for DNA synthe-
sis. The depletion of the dTTP pool depends on thymidylate

synthase (TS) inhibition caused by the formation of a covalent
ternary complex consisting of TS, 5,10-methylenetetra-
hydrofolate and 5-fluoro-2’-deoxyuridine, 5'-monophosphate
(FAUMP), an active metabolite of 5-FU. In addition, not only
RNA dysfunction induced by 5-fluorouridine-5’-triphosphate
(FUTP) incorporation into RNA, but also DNA damages
induced by 2’-deoxyuridine, 5'-triphosphate (dUTP) and
5-fluoro-2’-deoxyuridine, 5'-triphosphate (FAUTP) partially
contribute to the antitumor effect (1). Our research approach
for many years was to maximize the antitumor effect of 5-FU,
and to reduce the side effects of 5-FU, by using combinations
of drugs consisting of oral pyrimidine derivatives and their
modulators (Fig. 2).

Futraful® (tegafur), a prodrug of 5-FU, was originally
synthesized by Dr S.A. Hiller of Riga Institute of the Republic
of Latvia in 1966. 5-FU induces maximum antitumor effects
when a sustained blood concentration is maintained with con-
tinuous infusion. The advantage of Futraful® is its oral avail-
ability, which achieves the maintenance of a blood level
similar to continuous infusion of 5-FU. Futraful® was intro-
duced clinically in Japan in 1974 as the first oral anticancer
drug in the world, with good efficacy against cancer and
enhanced compliances due to the increased convenience for
patients.

5-FU loses its antitumor effect through degradation by
dihydropyrimidine dehydrogenase (DPD). Therefore, the next
approach was directed at a DPD inhibitor, which induces
a stronger antitumor effect by increasing intratumoral 5-FU
concentration. UFT® is a combination drug containing tegafur
and uracil. Using uracil as a moderate DPD inhibitor enabled
to approximately doubling the utilization efficiency of 5-FU
(2,3). Specifically, adequate 5-FU blood levels were main-
tained by UFT®, although the amount of tegafur in UFT®
was reduced by approximately half compared with tegafur
monotherapy. From a quality of life (QOL) view point, the
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Figure 2. Modes of action of 5-fluorouracil (5-FU) and the deoxyuridine triphosphatase (dUTPase) inhibitor, TAS-114 in pyrimidine nucleotide metabolism.
5-FU is metabolized in the pyrimidine nucleotide synthesis pathway and exerts its antitumor action as fluoronucleotides. 5-Fluoro-2'-deoxyuridine,
5’-monophosphate (FAUMP) inhibits thymidylate synthase by forming a covalent ternary complex with methylene tetrahydrofolate (THF). Another active metab-
olite, 5-fluorouridine-5’-triphosphate (FUTP) causes RNA dysfunction by misincorporation into RNA instead of uridine-5'-triphosphate (UTP). On the other
hand, 5-FU is catabolized by dihydropyrimidine dehydrogenase (DPD) mainly in liver. dUTPase selectively catalyzes dUTP and 5-fluoro-2’-deoxyuridine,
5'-triphosphate (FAUTP) hydrolysis and plays an important role in restricting dUTP or FAUTP misincorporation into DNA instead of dTTP. TAS-114, a dUTPase
inhibitor, promotes 5-FU and uracil misincorporation into DNA and enhances 5-FU-mediated cytotoxicity. TAS-114 also has a moderate DPD-inhibitory activity
in addition to its potent dUTPase inhibition, resulting in the effective utilization of 5-FU. FU, 5-fluorouracil; DPD, Dihydropyrimidine dehydrogenase; UP,
uridine phosphorylase; UK, uridine kinase; OPRT, orotate phosphoribosyltransferase; TP, thymidine phosphorylase; RNR, ribonucleotide reductase; TK, thymi-
dine kinase; TS, thymidylate synthase; dUTPase, deoxyuridine triphophatase; methylene THF, methylene tetrahydrofolate.

reduction of tegafur was abeneficial because it lowered the
amount of negative effect of 5-FU which include hand-foot
syndrome (HFS), neurotoxicity and possibly cardiovascular
toxicity. The concept called DPD-inhibitory pyrimidine (DIF)
was established as a result (4). UFT® has various indications
such as colorectal, non-small-cell lung, breast, gastric and
liver cancers and is widely used in Japan. It has also demon-
strated efficacy as an adjuvant chemotherapy in specific
groups of patients with colorectal, non-small-cell lung and
gastric cancers (5—7). UFT® is also used in Asia and the EU
with limited indications.

The concept of DIF was reinforced by TS-1 (S-1), which is
an oral combination drug consisting of tegafur, gimeracil and
oteracil potassium at a molar ratio of 1:0.4:1. By creating the
new, more potent DPD inhibitor gimeracil, which can increase
the utilization efficiency of 5-FU up to approximately 10
times, the amount of tegafur in S-1 could be reduced to ap-
proximately one-tenth compared with tegafur monotherapy.
Oteracil was developed as a countermeasure against side
effects. It remains within the intestinal wall as it is not easily
absorbed into the blood stream, and reduces diarrhea that
could possibly be caused by the activation of 5-FU in the in-
testine by orotate phosphoribosyltransferase (OPRT) (8)
(Figs 2 and 3). S-1 demonstrated its efficacy in combination
with cis-diamminedichloroplatinum in the first-line treatment
of advanced gastric cancer (9). S-1 has been widely used not

only in Japan, but also in other Asian countries as a standard
drug for advanced gastric cancer. The use of S-1 has also
started in EU countries for the same indication. S-1 has
proven its efficacy in the adjuvant chemotherapy of gastric
cancer as well (10,11). Other than gastric cancer, S-1 also
showed significant effectiveness on non-small-cell lung
cancers in combination with carboplatin (12) and on colorec-
tal cancers in combination with irinotecan (13). S-1 has also
been used in the treatment of various types of cancers such as
pancreatic, breast, liver and biliary cancers in Japan. It should
be kept in mind, however, that S-1 causes some side effects
such as diarrhea and stomatitis in Western countries. As an un-
expected event, lacrimal stenosis/obstruction has been recently
reported. Reduction of these side effects is one clear direction
for the development of new fluoropyrimidine derivatives.

NEW ORAL PYRIMIDINES UNDER CLINICAL INVESTIGATION

We are currently focusing on an enzyme called deoxyuridine
triphosphatase (dUTPase), which is a gatekeeper enzyme lim-
iting the incorporation of dUTP, a metabolite of uracil, into
DNA by converting it back to dUMP. Generally, excessive in-
corporation of uracil into DNA is lethal for eukaryotic cells
(14) and therefore, its misincorporation must be prevented. As
regards 5-FU, dUTPase inhibits the incorporation of FAUTP
as a metabolite of 5-FU into DNA by converting it to FAUMP,
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Figure 3. Mode of action of TAS-114S. S-1(TS-1), an orally available fixed combination 5-FU-based drug composed of tegafur, gimeracil and oteracil potassium
(molar ratio; 1:0.4:1), achieves selective accumulation of FAUMP and dUMP in tumors. TAS-114, a dUTPase inhibitor, promotes FAUTP and dUTP misincorpora-
tion into DNA and enhances the antitumor activity of S-1 selectively in tumors. GI, gastrointestinal; Tox, toxicity; HFS, hand-foot syndrome.
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Figure 4. Mode of action of TAS-114C. 5-FU is rapidly degraded by DPD. Therefore, 5-FU-based drugs without a DPD inhibitor (i.e. capecitabine) need
massive dosing for cancer treatment although this may cause a higher incidence of HFS. Combination with TAS-114 could reduce the dose of capecitabine by
DPD inhibition while maintaining adequate tumor 5-FU levels. On the other hand, the antitumor activity of capecitabine may increase by dUTPase inhibition.

and limits the antitumor potency of 5-FU (Fig. 2). It has also
been reported that tumors with high expression of dUTPase
are resistant to 5-FU compared with tumors with low expres-
sion of dUTPase (15,16), suggesting a reverse correlation
between sensitivity to 5-FU and expression of the enzyme.
Therefore, dUTPase expression in a tumor is considered to be
one of the potential predictive factors for 5-FU and a specific
inhibitor of this enzyme could be a good and specific target
for treating cancer. We tried to design a specific inhibitor of
dUTPase using the fragment-based drug discovery (FBDD)
technology which will be described later, and finally suc-
ceeded to create the world’s first and selective dUTPase in-
hibitor TAS-114. Dramatic improvement in the antitumor
activity of 5-FU was observed using it in conjunction with
5-FU or a 5-FU prodrug (17). The mechanism of enhancement
was thought to be as follows: FAUTP, an active metabolite of
5-FU, is incorporated into DNA in a large amount by the in-
hibition of dUTPase. In addition, dUTP, a metabolite of

uracil, which normally would not be incorporated into DNA,
was also incorporated into DNA. Incorporation of both
FAUTP and dUTP induces DNA dysfunction, resulting in
tumor death. Significant enhancement in antitumor activity
was observed, especially when TAS-114 was combined with a
5-FU oral prodrug such as S-1 (18) (Fig. 3) or capecitabine
(19) (Fig. 4) which can be administered orally. Therefore,
these combinations were considered to be exciting approaches
for clinical development. In addition, TAS-114 is not only a
dUTPase inhibitor, but also a DPD inhibitor. Combination
with capecitabine can realize the concept of DIF by inhibiting
DPD, which can effectively use 5-FU, the primary metabolite
of capecitabine. The dose of capecitabine used in combination
could be reduced significantly compared with that of capecita-
bine monotherapy (19). In terms of side effects, it is expected
to significantly reduce the incidence of HFS, a main side
effect of capecitabine. From an efficacy standpoint, a signifi-
cant enhancement above that of capecitabine monotherapy
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Figure 5. Mode of action of TAS-102. «,,a-Trifluorothymidine (FTD) is converted by TK to its monophosphate form. F3dTMP is further phosphorylated to its
triphosphate form, F3dTTP, which is well incorporated into DNA. TAS-102 exerts antitumor activity primarily via FTD incorporation into DNA. Thymidine phos-
phorylase inhibitor (TPI) inhibits the degradation of FTD, which is catalyzed by thymidine phosphorylase (TP) to FTY (trifluorothymine).

has been observed in preclinical models, due to DNA dysfunc-
tion induced by DNA incorporation of FAUTP in addition
to the inhibition of TS. In S-1 combination (18), the DPD-
inhibitory effect of TAS-114 is negligible because it is
masked by the strong DPD inhibitor gimeracil, which is one
of the subcomponents of S-1. Phase I clinical trials of TAS-
114 in combination with S-1 (TAS-114S) or capecitabine
(TAS-114C) are in progress.

Regarding our drug discovery efforts for fluoropyrimidines
as anticancer agents, we have different approaches from
5-FU-based programs as described above.

For example, TAS-102 is a novel oral anticancer agent con-
sisting of a,a,a-trifluorothymidine (FTD), as the antitumor
component and a thymidine phosphorylase inhibitor (TPI)
which prevents the degradation of FTD at a molar ratio
of 1:0.5 (20) (Fig. 5). Co-administration of the TPI enables
adequate serum levels of FTD in humans, who have high en-
dogenous thymidine phosphorylase activity. By phosphoryl-
ation of FTD with thymidine kinase (TK), F3dTMP is formed
and inhibits TS. However, the inhibitory process of TS differs
from that of FAUMP of 5-FU. It appears that TS inhibition by
F3dTMP of FTD is reversible (21), and disappears after drug
washout in a cancer cell line (22). Thus, we believe that TS
inhibition has only minor, if any, antitumor effect. F3dTMP is
further phosphorylated into F3dTTP and then incorporated
into DNA where it remains for protracted periods (20).
Therefore, the majority of antitumor effect is thought to be
induced by DNA dysfunction. The uptake and retention of
FTD in DNA might be high in tumor cells due to aggressive
growth and decreased DNA repair (23). When the antitumor
effect was examined in human tumor xenograft models,
unique effects were observed (Fig. 6). The tumor growth in-
hibition during drug administration was not particularly strong
compared with other cytotoxic agents such as paclitaxel and

irinotecan, but the inhibition of tumor growth continued long
after the end of drug administration. This unique profile was
observed more clearly in a survival model where TAS-102
significantly prolonged the survival time compared with other
agents such as irinotecan. The unique antitumor effect was
thought to be induced by DNA dysfunction due to prolonged
retention of F3dTTP in DNA. In clinical trials, a significant
prolongation of overall survival was observed in a placebo-
controlled, double-blinded, randomized PII trial in third/
fourth line metastatic colorectal cancer patients who failed
5-FU-based standard chemotherapy (TAS-102, n = 112;
placebo, n = 57; median OS, 9.0 vs 6.6 months; HR, 0.56;
P =0.0011) (24) (Fig. 7). Hematological toxicity was the
main toxicity observed. Diarrhea, which affects drug intake
compliance, was light, and other toxicities related to the QOL
of patients were relatively weaker as expected for this class of
agent. A global PIII trial is currently in progress in a similar
population of the patients in the PII trial. TAS-102 is an
attractive new fluoropyrimidine with a primarily different
mechanism of action compared with 5-FU.

Building on the findings of the mechanism of TAS-102, we
are confident in developing new-generation products in the
near future. Even though most drug companies have chosen
not to pursue this category of anticancer drugs, Taiho will con-
tinue in this challenging area based on our long cultivated
experience and knowledge.

THE CHALLENGE OF DEVELOPING
MOLECULAR-TARGETED DRUGS

We have had various alliances and collaborations with bio-
technology companies, research institutes and universities
with the purpose of obtaining novel-targeted molecules, novel
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Figure 6. Antitumor effects of TAS-102 in preclinical xenograft models. TAS-102 treatment demonstrated the sustained tumor growth inhibition and survival
benefit in preclinical studies. (A) KM20C xenograft model in mice; drugs were administered to mice subcutaneously implanted with a human colon cancer line,
KM20C. Dosing schedules were as follows: TAS-102 (150 mg/kg/day, p.o., Days 1—14), 5-FU (15 mg/kg/day, c.i., Days 1—15), cisplatin (7 mg/kg/day, i.v., Days
1,8), irinotecan (40 mg/kg/day, i.v., Days 1 and 8), taxol (30 mg/kg/day, i.v., Days 1 and 8). (B) KM20C survival model in mice; Drugs were administered to mice
intraperitoneally implanted with KM20C. Dosing schedules were as follows: TAS-102 (200 mg/kg/day, p.o., five consecutive days followed by 2 days rest a week
for 6 weeks), irinotecan (100 mg/kg/day, i.v., once a week for 6 weeks) and cetuximab (40 mg/kg/day, i.p., twice a week for 6 weeks).
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Figure 7. Result of the PII trial of TAS-102 in third/fourth line colorectal cancer. Patients were randomly assigned in a 2:1 ratio to either TAS-102 plus best sup-
portive care (BSC) or placebo plus BSC. A dose of 35 mg/m? TAS-102 was taken orally twice a day. TAS-102 or placebo was taken in a 28-day cycle: a 2-week
cycle of 5 days of treatment followed by a 2-day rest, and then a 14-day rest.

lead compounds, drug discovery technologies and/or the latest ~ idea by consolidating all of our drug discovery functions into
research infrastructures. To fully integrate such information Tsukuba Research Institute in May 2011. Since then, much
and technology, we felt the need for a firm policy and extreme effort was devoted to molecular-targeted drug development,
improvement in our own research capability. We executed this mainly focusing on the three types of targets: (i) protein



kinase families, (ii) protein homeostasis and (ii) transcription
and regulation of gene expression (Table 1).

DEVELOPMENT OF KINASE INHIBITORS

Abnormalities or mutations in kinase genes can be the drivers
in the onset or progression of cancers. It is, however, generally
difficult to generate highly selective kinase inhibitors because
the catalytic domain of the kinase families shows basically a
high-degree homology.

To overcome this issue, we established a platform to gener-
ate a kinase-directed chemical library based on the proprietary
technologies for structure-based inhibitor design and high-
speed library synthesis. Such a library was subjected to a
system which can comprehensively analyze all the interactions
between each compound and many types of kinases, thus per-
mitting us to efficiently identify and optimize selective inhibi-
tors for several target kinases in parallel.

At first, this approach was employed to explore ATP-
binding pockets of target kinases and developed two
ATP-competitive inhibitors: TAS-115, a dual inhibitor of
c-Met and vascular endothelial growth factor-receptor tyro-
sine kinase (RTK) (25—27), and TAS-2104, a selective
Aurora A inhibitor (28,29).

Recently, it is well recognized that mutation in the
ATP-binding pocket could be a gate-keeper mutation for
drug resistance. Because this becomes an obstacle for ATP-
competitive drugs, different inhibitory mechanisms such
as allosteric kinase inhibition and covalent-binding kinase
inhibition might be required. To strengthen our kinase drug
discovery engine in this field, we constructed specially
designed chemical libraries for allosteric or covalent target
inhibition. Moreover, we carefully established a specialized
drug metabolism and pharmacokinetics platform to optimize

Table 1. Taiho’s molecular-targeting early-stage pipeline

Product  Target Stage Profile

TAS-115 Met/VEGFR  Phase Dual inhibitor of HGF/VEGF
signaling

TAS-116  Hsp90«/B Preclinical ~ Unique mode of binding with
Hsp90a/B;
Favorable tissue distribution and
minimized ocular toxicity

TAS-117 Akt Preclinical ~ Highly potent and selective Akt
inhibitor

TAS-2104 Aurora A Late Highly potent and selective for

Preclinical Aurora A;

Enhanced antitumor activity of
taxanes

TAS-2913 EGFR T790M Preclinical
TAS-2985 FGFR

Mutant selective EGFR inhibitor

Preclinical ~ Highly potent, irreversible

FGFR inhibitor

VEGFR, vascular endothelial growth factor receptor; EGFR, epidermal
growth factor receptor; FGFR, fibroblast growth factor receptor; HGF,
hepatocyte growth factor; VEGF, vascular endothelial growth factor.
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unique pharmacokinetic parameters of covalent-binding
kinase inhibitors. As a consequence, we succeeded in develop-
ing an allosteric inhibitor of Akt, TAS-117 (30,31), as well as
two covalent-binding kinase inhibitors, TAS-2985 and
TAS-2913. TAS-2985 is a selective inhibitor of fibroblast
growth factor-RTK (32,33), and TAS-2913 is a third-
generation epidermal growth factor (EGF)-RTK inhibitor
(34), which aims to overcome a T790M gatekeeper mutation
but does not yet affect wild-type EGF-RTK.

DEVELOPMENT OF MOLECULAR-TARGETED DRUGS AIMED AT THE
MAINTENANCE OF PROTEIN HOMEOSTASIS

FBDD is a novel approach for drug discovery that starts with
the screening of simple and small molecules (fragments).
Highly sensitive biophysical screening technologies are
required because such fragments show only low-affinity inter-
action with the target protein. Hit fragments are converted into
high-affinity drug-like molecules through a cycle of optimiza-
tion process based on our proprietary bioinformatics as well as
chemoinformatic platforms.

FBDD engine generated TAS-116, a new class of Hsp-90a/[3
inhibitor that binds not only to the conventional-binding
pockets as existing Hsp-90 inhibitors, but also to a novel-
binding pocket (35,36). Such a unique binding mode makes
TAS-116 highly specific for Hsp-90a/f3 without inhibiting
other Hsp-90 family proteins such as GRP94 in endoplasmic
reticulum or TRAP-1 in mitochondria. TAS-116 showed
superior efficacy in several xenograft models, and relatively
wide safety margins compared with the existing Hsp-90
inhibitors (37).

FUTURE PROSPECTIVES

Anticancer drug discovery and development has become very
competitive because not only major multinational pharmaceut-
ical companies but also many small biotechnology companies
have been putting in large efforts in this area. Taiho has been
consistently working on cancer drug discovery mainly via
fluoropyrimidines. Several oral pyrimidine derivatives pro-
duced by us might distinguish us from other companies, and we
will keep this policy furthermore. Furthermore, the uniqueness
of our molecular-targeting strategy to create novel drugs for
cancer patients throughout the world will be harnessed.

In the clinic, detailed clinical regimens have been deter-
mined for individual tumor types based on the evidence from
clinical studies, and those regimens are being adjusted based on
the new data from clinical trials of new drugs or combinations
of various anticancer drugs. Since anticancer drug development
requires >7—10 years for the clinical trial, it is important to ac-
curately predict how therapeutic regimens and medical stan-
dards will change during this period. In addition, even as early
as the preclinical stage, we have to commit to a direction of
clinical development by analyzing and assessing the selection
of target tumors and the lines of therapy, monotherapy or
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combination therapy, and potential partner drugs for combin-
ation, etc. The application of biomarkers also becomes an im-
portant issue. It is, therefore, essential to share information
with, and obtain feedback from, key opinion leaders and clinic-
al experts, especially when the strategy of clinical development
is being finalized for individual programs. We will continue to
promote this cooperation and collaboration.
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