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Evaluation Summary

1. Outline of the Project

Country: The Kingdom of Thailand | Project Title: The Project for Research and Development of
Therapeutic Products against Infectious Diseases, especially
Dengue Virus Infection

Issue/Sector:  Healthcare  and | Cooperation Scheme: Technical Cooperation Project (under the
medical treatment scheme of “Science and Technology Research Partnership for
Sustainable Development: SATREPS”™)

Division in charge: Health Division | Total Cost: 410 million JPY (As of a Preparatory survey)
2, Health Group 3, Human
Development Department

(R/D): Partner Country’s Implementing Organization:
24/July/2010-14/July/2 | National Institute of Health, Department of Medical Sciences,
013 Ministry of Public Health
] Faculty of Tropical Medicine and Faculty of Science, Mohidol
Period of ) i
University

Cooperat N .

. Supporting Organization in Japan:

ion

Research Institute for Microbial Diseases, Osaka University
International Center for Biotechnology, Osaka University
Medical & Biological Laboratories, Co., Ltd.

Other Related Projects: not applicable

1-1 Background of the Project

Re-emerging infectious diseases, including dengue fever and other important infectious diseases such
as influenza, are more common in Southeast Asia, and there is an international growing concern over
pandemic of these infectious diseases from the region. In addition, a large-scale outbreak of botulism
was observed in the Kingdom of Thailand (hereinafter referred to as “Thailand™) in 2006; and thus, as is
obvious that the importance of these infectious diseases is high in the Kingdom of Thailand, it is of
great significance to develop novel therapeutic products in Thailand assuming leading role in the
Southeast Asia.

Under these circumstances, the Government of Thailand requested the Government of Japan to
implement the technical cooperation for enhancement of research competency of Thai research
institutes through the development of therapeutic products against those infectious diseases. On the
basis of the request from the Government of Thailand, JICA, under the framework of “Science and
Technology Research Partnership for Sustainable Development” (hereinafter referred to as “SATREPS”)
launched the four-year technical cooperation project entitled “Research and Development of
Therapeutic Products against Infectious Diseases, especially Dengue Virus Infection” (hereinafter
referred to as “the Project”) on July 15, 2009 under the implementation structure consisting of the
National Institute of Health (hereinafter referred to as “NIH”), Department of Medical Science
(hereinafter referred to as “DMSc”), the Ministry of Public Health (hereinafter referred to as “MoPH”)
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and Faculty of Tropical Medicine (hereinafter referred to as “FTM”) and Faculty of Science (hereinafter
referred to as “FS”), Mahidol University (hereinafter referred to as “MU”) as counterpart research
institutes from Thai side, and Research Institute for Microbial Diseases (hereinafter referred to as
“RIMD”) and International Center for Biotechnology (hereinafter referred to as “ICB”), Osaka
University (hereinafter referred to as “OU”) and Medical & Biological Laboratories, Co., Ltd.
(hereinafter referred to as “MBL”) as research institutes from Japanese side, and one (1) long-term JICA
Experts (Project Coordinator) and a number of short-term Japanese researchers are dispatched as of the
time of the Terminal Review.

1-2 Project Overview
(1) Project Purpose

Research and development capacity of therapeutic products against infectious diseases, especially
dengue hemorrhagic fever is improved in Thai research institutes through the collaborative research.

(2) Outputs

1) Human monoclonal antibodies (MADb) against dengue hemorrhagic fever, influenza and botulism
are prepared and evaluated their effectiveness and safety in collaboration between Thai and
Japanese researchers.

2) Novel bioactive compounds against dengue virus are explored from Thai natural microorganisms,
including plant-, soil- and insect-derived bacteria, and evaluated their effectiveness and safety in
collaboration between Thai and Japanese researchers.

3) The system on research of bio-products is streamlined.

(3) Input(as of the Terminal Evaluation)
Japanese Side
Dispatch of JICA Experts: Long-term Expert: a Project Coordinator and a total of 163 researchers
(Total Duration: 36.4M/M)
Provided Equipment: Safety Cabinets, High Performance Liquid Chromatography, Fluorescence
Microscopes, etc. (Total Cost:JPY190,435,710)
Overseas Activities Costs:JPY 38,100,010
Costs for Carrying Equipment with JICA Experts: JPY 35,704,617
Training in Japan: 31 researchers (A total of 590 days/person)
Thai Side
Counterparts: 46 personnel (1 from DMSc, 29 from NIH and 16 from MU)
Land and Facilities: Office and research spaces in NIH and MU, Renovation of the laboratory space
in Faculty of Tropical Medicine
Local Cost>: THB 9,470,640 (THB 8,962,350 from DMSc/NIH and THB 508,290 from MU)

2 Breakdown of the Local Cost from MU is mainly utility costs for water, heating and lighting, communication, etc. Though MU haven’t
allocate specific budget for the Project, scientists involved in the Project have been partially utilizing their own external research funds
obtained from the Thailand Research Fund for procuring reagents, maintenance of research instrument, etc.




2. Terminal Evaluation Team

Members Dr. Yusike Leader Executive Technical Advisor to the Director General,
FUKUDA Human Development Department, JICA
Mr. Masanori Cooperation Program Officer, Health Division 3, Health Group 2,
ABE Planning Human Development Department, JICA
Dr. Yoichi Evaluation and | Senior Consultant, Consulting Division, Japan
INOUE Analysis Development Service Co., Ltd.
Dr. Takeshi Infectious Program Officer of the Japan Science and Technology
KURATA Disease Agency (JST) - SATREPS
Control Professor, International University of Health and
Welfare, Shioya Hospital (Observer)
Dr. Masahiro Planning and Senior Staff, Research Partnership for Sustainable
HATSU Evaluation Development Division, JST
Period of February 10, 2013 — February 23, 2013 Study Type: Terminal Evaluation
Evaluation

3. Summary of Evaluation Results

3-1 Achievements
(1) Output 1

With regard to dengue research that is prioritized in the Project several potential human MAb with
strong and broad neutralizing activities were already prepared, and advanced animal tests using
marmoset were got started beyond the framework of the Project. And also, several potential MADb for
each of influenza virus and botulinum toxins have been prepared. Patent applications have been made
and research papers have been published in each research subject even before the end of the project
period. In addition, a number of Thai researchers have acquired various novel technologies in each
research subject through the collaborative research activities as well as the Training in Japan; therefore,
Output 1 is already achieved as of the time of the Terminal Evaluation.

(2) Output 2

Unfortunately, it is unlikely that final candidate compound(s), of which efficacy and safety were
confirmed by in vivo testing, are determined by the end of the project period. However, as of the time of
Terminal Evaluation, ICB-OU isolated from actinomyces and purified one (1) novel-structured
compound with high anti-dengue activity and less cytotoxicity in in vitro, and determined its plain
structure. In the months ahead, the Project decided to put priority for stereo-structure analysis over the
in vivo efficacy and safety analysis using animals due to insufficient amount of purified compound. On
the other hand, one (1) compound was purified at FS-MU and currently was subjected to plain structure
analysis with support from the Toyama Prefectural University. Analytical work for plain structure
determination is expected to be finished by the end of the project period.




(3) Output 3

Experimental manipulations have been done in line with the Standard Operating Procedures (SOP)
for standardized experimental protocols; also, the progress of research activities and consequent
outcome have been monitored and for which information was shared amongst Thai and Japanese
researchers through the Working Group Meetings and progress reports submitted by both Thai and
Japanese researchers regularly. Thus, it is considered that the system on research of bio-products is
generally established as of the time of the Terminal Evaluation.

(4) Project Purpose

As aforementioned, sufficient research outcomes have been gained in each research subject as of the
time of the time of the Terminal Evaluation. As for the main research subject of the development of
human MAb for dengue virus, it is worth noting that the outcome is beyond our expectation and the
Project has already started additional advanced researched as well as PR activities for pharmaceutical
enterprises in order to shorten the distance to its pre-clinical trials.

In addition to this, Thai researchers have acquired a lot of knowledge and techniques and necessary
research instrument has been equipped through the implementation of the Project; it can be considered
that Project Purpose is generally achieved at the time of the Terminal Evaluation from a viewpoint of
human resource and organizational development.

3-2 Summary of Evaluation Results
(1) Relevance

The relevance of the Project is highly maintained as of the time of the Terminal Evaluation

With regard to the consistencies of the consistency of the Project Purpose with the Thai Health
Policies, the needs of the target groups and Japan’s Aid Policies that were confirmed at the Ex-ante
Evaluation of the Project in December 2008, there wasn’t any alteration of the Thai health policies as
well as the needs so as to undermine the relevance of the Project.

Rationale for the development of ‘therapeutic antibodies’ for dengue virus, influenza virus and
botulinum toxins are maintained as of the time of the Terminal Evaluation. Especially for dengue fever
and dengue hemorrhagic fever, there have been no commercialized pharmaceuticals for the prevention
as well as treatment of dengue viral infection; symptomatic treatment is only the way to cure. In recent
years, the numbers of cases of dengue viral infections demonstrate an upward trend in urban areas in
Thailand.

(2) Effectiveness

The effectiveness of the Project is considered to be high at the time of the Terminal Evaluation.

The Project has already obtained human MAb with broad and strong neutralizing activities for each
target pathogen of dengue virus and influenza virus in in vitro testing by the time of the Mid-term
Review. After the Mid-term Review, the Project proceeded in vivo evaluation using marmosets mice
(partially completed) for MAb against dengue virus and influenza virus, respectively; and it is highly
anticipated that final candidates for these viruses be determined by the end of the project period. And
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also, two (2) MAb with ant-botulinum type B toxin activity was obtained. Meanwhile, it is unlikely to
determine final candidate of novel compound, of which efficacy and safety be confirmed in in vivo
testing, by the end of the project period; but, several potential compounds with anti-dengue activity as
well as lead compounds for future chemical modification have been obtained.

In addition, a lot of novel research technologies have been transferred to Thai research institutes
through collaborative research activities, and necessary research instrument have been installed and
utilized. For these reasons, certain improvements not only in research outcomes but also human
resource/organizational development have been manifested through the implementation of the Project.

(3) Efficiency

Though several unexpected external factors negatively affected smooth implementation of research
activities at the initial phase of the Project, the efficiency of the Project is considered to be high from a
broader point of view as of the time of the Terminal Evaluation.

At the initial phase of the, several unexpected external factors with regard to procurement procedures,
practical operation of botulinum research and ethical approval for human MADb for dengue virus
negatively affected the smooth commencement and full operation of the Project activities; however, the
project activities have been accelerated owing to great efforts from both Thai researchers and Japanese
Experts. Eventually, the delays didn’t fatally affect the achievement of the Outputs of the Project at the
time of the Terminal Evaluation.

Though many research institutes and subordinating laboratories were involved in the collaborative
research of the Project, Japanese and Thai coordinators have put efforts in liaison and coordination
amongst researchers, resulted in efficient operational management of the Project.

(4) Impact

The following positive and/or negative impacts are confirmed and/or expected by the implementation
of the Project.

The Japanese Chief Advisor of the Project, after the time of the Mid-term Review, has been
enhancing his efforts to gain external research funds to raise data quality and quantity of the MAb for
dengue virus. As the result, JST provided financial assistance for in vivo efficacy and safety evaluation
using rhesus macaque and marmoset, which were beyond the scope of the Project. The evaluation work
using marmoset is being conducted and expected completed by the end of the project period. In case
that the evaluation were finished, the Project will be able to prepare a set of data to make presentations
toward pharmaceutical enterprises. However, as common issues not only for dengue but also influenza
and botulinum researches, the Project should set experimental conditions by taking practical clinical
application of human MAb and/or novel compound(s) into consideration for better quality of data.
Meanwhile, Thai counterpart institute have acquired various research techniques through the
preparation of human MADb. As the acquired research techniques are applicable for other diseases such
as malignant tumor and autoimmune diseases theoretically, it is anticipated that the target diseases can
be extended in future. Nevertheless, it is necessary for Thai research institutes to receive technical and
financial support by any means.
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As a visible and positive impact of the Project A rapid diagnostic testing kit for novel influenza using
a human MAb prepared by the Project on the basis of the immunochromatographic technology was
developed in collaboration with a Japanese pharmaceutical and diagnostics manufacture. Consequently,
the kit was commercialized by the manufacturer as an in vitro diagnostic device. As a collaborative
research between Mahidol-Osaka Center for Infectious Diseases (MOCID) and a Japanese enterprise, a
rapid diagnostic testing kit for dengue viral infection was developed using a MAb with neutralizing
activity on the basis of the immunochromatographic technology, and being tested for its sensitivity and
specificity as of the time of the Terminal Evaluation.

(5) Sustainability

A self-sustainability as well as a self-deployment of the benefits provided by the Project can be
expected to some extent as of the time of the Terminal Evaluation.

From the political aspects, importance of countermeasures for dengue fever, influenza viral infection
and botulism in Thailand are maintained, and it is assumed to be continued even after the end of the
Project.

Not only the development of MAb for dengue virus other research subjects of the Project such as
influenza research, botulinum research, and research for novel bioactive compounds, both Thai and
Japanese research institutes have started their efforts to acquire external funding resources so that they
can continue those researches even after the project period; but, it is desired that the efforts will be
reinforced after the Terminal Evaluation from the financial viewpoint.

On the other hand, a lot of new technologies regarding preparation of human MAb and screening of
novel bioactive compounds have been transferred through the implementation of the Project. Moreover,
sufficient amount of equipment for research activities had been set up through the Project. Thus,
technical sustainability can be anticipated to some extent.

3-3 Factors that promoted the attainment of the Project
(1) Concerning the project design

FTM-MU offered the research space dedicated to the Project and its renovation. That contributed to
efficient implementation of experiments.

(2) Concerning the implementation process of the Project

1) Involvement of young researchers as well as graduate students with high motivation for
acquisition of knowledge and skills for inexperienced technologies has substantially contributed
to the acceleration of project research activities.

2) As for the dispatch of Japanese researchers, an elaborated dispatch plan for the Chief Advisor and
Short-term Experts contributed to efficient project management. And also, the Project
Coordinator (JICA Expert), with broad experiences for operational coordination, continued
daily-basis communication with Thai coordinators and researchers. Under the pre-condition that
many players are supposed to efficiently work together, not only Japanese and Thai coordinators
have substantially contributed to smooth liaison and coordination and therefore efficient
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management of the Project has been realized.

3-4 Factors that impeded the attainment of the Project
(1) Concerning the project design

Following two hindering factors were pointed out as of the time of the Mid-term Review. Afterwards,

no major hindering factor was observed at the time of the Terminal Evaluation.

1) “The approval is obtained by the ethical committee for the researches including the preparation
of human MADb from patients' samples” was stipulated in the PDM as a pre-condition of the
Project, which should be fulfilled before the official commencement of the Project. However, it
took approximately one and a half years for the Project to obtain the authorization of the research
subject for preparation of human MAD against dengue virus at NIH, resulting in substantial delay
in practical commencement of research activities for that.

2) With regard to the preparation of human MAD against botulinum toxin, it was revealed that the
there was little possibility for obtaining authorizations from the Thai Food and Drug
Administration as well as the Ethical Committee at DMSc after the practical commencement of
the Project. Accordingly, both Japanese and Thai sides agreed by exchanging a minutes of
meeting that Japanese researchers with botulinum immunity were regarded as healthy volunteers
(sample donor), from which samples obtained were used for the preparation of human MAD at
Japanese research institutes. Afterwards, The human MADb will be brought to Thailand and subject
to experiments of screening for specificity and titration of neutralization using botulinum toxin
isolated at Thailand.

(2) Concerning the implementation process of the Project

At the initial phase of the Project, it took a longer time of one (1) year than anticipated for the
procurement of research instruments, consumables, etc. necessary for the commencement of research
activities at Thai research institutes in spite of the fact that the Project Coordinator had started
preparation for the procurement, and it caused a substantial delay in the smooth initiation of research
activities. The delay can be attributed to the time-consuming paperwork of tender procedures and
custom clearance as one of major causes.

3-5 Conclusions

Though there are differences in the progress of research activities in individual research subjects as
well as research groups, it is considered that the overall progress and achievements can be recognized as
appropriate at the time of the Mid-term Review. And the concrete research outcomes enough to file
international patent applications are already obtained; and thus, it is anticipated that the achievement of
the Project Purpose of the Project can be attained to some extent by the end of the project period.
However, the Project should set a detailed goal for each research subject with due consideration of
future implementation of pre-clinical trials for efficient implementation of project research activities.
As of the time of the Mid-term Review, review results of the Project on the basis of the performance of
the project activities and its achievements as well as related information of the Project are as follows:
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the relevance of the Project is maintained, and the effectiveness is generally high from the perspective

of generation of research outcomes. Though the efficiency is at an intermediate degree since several

unexpected external factors affected negatively, positive impacts derived from the Project can be

anticipated in the future. Though there are several perspectives for the sustainability, overall

sustainability can be anticipated to some extent as of the time of the Mid-term Review

3-6 Recommendations

1.

The Project should complete the efficacy and safety testing using marmoset for remaining two out of
three candidates of human MAb with neutralizing activity against dengue virus in Japan by the end
of the Project period.

The Project should add final touches to establish the dengue experimental system for the evaluation
using adult mice (Interferon-alpha/-beta/-gamma receptor-knockout mouse) by the end of the project
period in order not only to reduce the experimental cost but also to acquire the quality data.

Not only in dengue but also influenza and botulinum researches, the Project should set experimental
conditions by taking practical clinical application of human MAb and/or novel compound(s) into
consideration for better quality of data.

The Project should continue to make efforts to establish the mass production system of human MAb
against dengue virus using plant biotechnology during and even after the Project period in order to
reduce its production costs.

The Project should make much more effort to make available the opportunities for many researchers
to get some knowledge from the participants who had training in Japan.

Since most of the instruments possess high functional versatility, Thai researchers, especially for
young researchers, should continue to study and work on research activities with enthusiasm so that
they can proceed toward more advanced researches and/or applied researches from the view point of
better technical sustainability.

3-7 Lessons Learnt

1.

It can’t be guaranteed that compounds with excellent efficacy and safety be obtained within a given
period from the aspect of the nature of the researching approach, i.e., ‘Screening and ldentification’,
even though research activities were conducted in accordance with the research plan. Therefore,
JICA should take this aspect into consideration when they conduct review and/or evaluation work
under the scheme of SATREPS.

Since many institutes and subordinating laboratories were involved even in a single research
subject, the Project has been paid closer attention to liaison and coordination amongst players for
better project management. In addition to this, the dispatch plan of the Chief Advisor and short-term
experts were well planned by taking the regular meeting opportunities such as working group
meetings and scientific meetings. These efforts have contributed to the efficient operation of the
Project.
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3-8 State of the follow-up
None.
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Annex 1

Project Design Matrix (PDM) version 3 BIR1-1
Project Title: The Project for Research and Development of Therapeutic Products against Infectious Diseases, especially Dengue Virus Infection Date: January 27, 2012
Target Area: Kingdom of Thailand Project Duration: 4 years from July 15, 2009

Target group: Researchers: 45 personnel

[Department of Medical Sciences (DMSc), Ministry of Public Health] 28 in total: 1 from DMSc, 17 from National Institute of Health (NIH) and 10 from Medical Biotechnology Center
[Mahidol University (MU)] 17 in total: 14 from Faculty of Tropical Medicine (FTM) and 3 from Faculty of Science (FS)

Narrative Summary Objectively Verifiable Indicators Means of Verification Important Assumptions
Project Purpose Nobody, excluding any
Research and development capacity of therapeutic products against Candidates for clinical trials against dengue hemorrhagic |(1)Experts’ project records concerning organizations in
infectious diseases, especially dengue hemorrhagic fever is improved in |fever are produced. (2)Working group meeting records this project, claims the
Thai research institutes through the collaborative research. (Note: Development of candidates for clinical trials (3)Monthly progress reports intellectual properties
against dengue hemorrhagic fever shall be a principal regarding to the products of
OVI for the Project Purpose, though development of this project.

candidates against influenza viral infection and botulism
will be monitored.)

Qutputs
1 Human monoclonal antibodies (MAb) against dengue hemorrhagic |1-1.Human MAb against dengue virus are prepared by |(1)Experts’ project records The Thai side properly
fever, influenza and botulism are prepared and evaluated their the year of 2010. (2)Working group meeting records allocates necessary budget.
effectiveness and safety in collaboration between Thai and 1-2.Final candidates of human MADb against infectious (3)Monthly progress reports
Japanese researchers. diseases, especially dengue virus, are identified by the
year of 2012.
2 Novel bioactive compounds against dengue virus are explored 2-1.Novel bioactive compounds from Thai natural (1)Experts’ project records
from Thai natural microorganisms, including plant—, soil- and microorganisms, including plant— and insect—derived (2)Working group meeting records
insect—derived bacteria, and evaluated their effectiveness and bacteria, against dengue virus are identified by the year |(3)Monthly progress reports
safety in collaboration between Thai and Japanese researchers. of 2010.
3 The system on research of bioproducts is streamlined. 3-1.SOP in each research subject is made and revised. |(1)Experts project records

3-2.Working group is established to discuss progress of |(2)Standard operating procedures

the research, achievements and safety management bi— |(3)Working group meeting records

monthly. (4)Monthly progress reports

3-3.Monthly progress report is made by Thai and (5)Annual plan documents for research operation
Japanese researchers.

3-4.Annual plan documents for research operation are
prepared collaboratively.
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Activities Inputs
1 Human monoclonal antibodies (MAb) against dengue hemorrhagic Trained counterparts do not
fever, influenza and botulism are prepared and evaluated their leave their position so as to
effectiveness and safety in collaboration between Thai and affect the outputs of the
Japanese researchers. Project.
Japan Thailand
1-1. Preparation of human MAb against dengue virus and the Experts Counterparts

evaluation of effectiveness and safety

1-1-3.

1-1-4.

1-1-5.%

1-1-6.%

Collect and screen specimens.

Prepare candidates of human MAb from the patients
with dengue virus infection.

Establish the experimental system for the evaluation of
neutralization activity of human MAb against dengue
virus for the screening of the candidates.

Establish the animal study system for the evaluation of
effectiveness and safety studies to identify final
candidate of human MAb against dengue virus.

Establish the study system for the cloning of human
MAD IgG variable regions to make the human
recombinant MAb IgG.

Establish the system for expressing the human
recombinant MAb by Chinese hamster ovary (CHO)
cells and/or plant biotechnology.

(1) Project Coordinator (Long-term expert)

(2) Chief Advisor, Viral experiments, Microorganisms
experiments, identification of novel compounds, Cell
manipulation technique, Gene manipulation technique,
etc. (Short—term experts)

Training in Japan
(1)Training for the preparation of human MAb
(2)Training for the evaluation of human MAb

Equipment and materials
(1)Necessary equipment for research activities in the
Project

Local costs

(1) Project Director

(2) Project Manager

(3) Project Co—managers

(4) Project Coordinator

(5) Researchers (DMSc and MU)

Facilities, equipment and materials

(1) Office spaces in NIH, and Faculty of Tropical
Medicine and Science, MU

(2) The existing Biosafety Level (BSL)-2 laboratories
in DMSc, MoPH

(3) Space for BSL-2 laboratory in Faculty of Tropical
Medicine

(4) Renovation of the laboratory space in Faculty of
Tropical Medicine

(5) The existing laboratories in Faculty of Science

Local costs
(1) Running expense for research activities




1-2. Preparation of human MAb against influenza virus and the
evaluation of effectiveness and safety

1-2-1.
1-2-2.

1-2-3.

1-2-4.

1-2-5.%

1-2-6.%

1-3.%k

1-3-3.

1-3-4.%

1-3-5.%

Collect and screen specimens.

Prepare candidates of human MAD from the patients
with influenza.

Establish the experimental system for the evaluation of
neutralization activity of human MAb against influenza
virus for screening of the candidates.

Establish the animal study system for the evaluation of
effectiveness and safety studies to identify final
candidate of human MAb against influenza virus.

Establish the study system for the cloning of human
MADb IgG variable regions to make the human
recombinant MAb IgG.

Establish the system for expressing the human
recombinant MAb by CHO cells.

(Preparation of human MAb against botulinum toxin
and the evaluation of effectiveness and safety)

Identify genetic types of botulinum toxin in Thailand.

Prepare candidates of human MAb from vaccinated
healthy volunteers, followed by screening of the human
Mab using botulinum toxin purified in Japan.

Establish the experimental system for the evaluation of
neutralization activity of human MAb against botulinum
toxin for the screening of the candidates.

Establish the study system for the cloning of human
MAD IgG variable regions to make the human
recombinant MAb IgG.

Establish the system for expressing the human
recombinant MAb by CHO cells.

Annex 1




2 Novel bioactive compounds against dengue virus are explored
from Thai natural microorganisms, including plant—, soil- and
insect—derived bacteria, and evaluated their effectiveness and
safety in collaboration between Thai and Japanese researchers.

2-1.

2-3.

Identify new compounds by comparing extracts from
Thai natural microorganisms, including plant—, soil- and
insect—derived bacteria, with existing database.

Screen the candidates of known and novel bioactive
compounds with anti—dengue activity.

Purify and determine the structure of the compounds
with anti—dengue activity.

Evaluate efficacy and safety of the compounds by uasing
suckling mouse method and/or appropriate method
developed by the Project for the determination of final
candidate(s).

Annex 1

Pre—Conditions

3 The system on research of bioproducts is streamlined.

The approval is obtained by
the ethical committee for the
researches including the
preparation of human MAb
from patients’ samples.

3-0. Set up laboratories for the research activities.

3-1 Make and revise Standard Operating Procedure (SOP)
in each research subject.

3-2. Establish working group to discuss progress of the
research, achievements and safety management bi—
monthly.

3-3. Thai and Japanese researchers make monthly progress
reports.

3-4. Make annual plan documents for research operation.

Remarks:

* These activities depend on the success of obtaining effective hybridomas.

+##The activities between brackets are to be carried out on the condition that 1) there is documented evidence showing from the Party/~les concerned that researchers involved in the experiment(s) are
properly immunized against botulinum toxin and that laboratory facilities to be used for the experiment meet applicable safety requirements, as applicable; and 2) the proposal for the experiment has been
approved from the concerned committee(s), as applicable.
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2. AxBE

Schedule for Terminal Evaluation for “the Project for Research and Development of Therapeutic Products against Infectious Diseases, especially Dengue Virus Infection”

Nr. Abe
Date Day Time D(I'L;udl;urd)a (C';)IOaD:nFiantgi)on (EvaluaDtri.oLr‘il;ealysis) JST Prof. Kurata JST Dr. Hatsu Venue Accommodat i on
AM
February 10, 2013 SUN NRT (10:50) -BKK (16:05) [NH953] Bangkok
PM
A Meeting with Project Coordinator JICA Thailand
and JICA representative office
February 11, 2013 MON Ditto.
PM Interview to Thai researchers NIH, Mahidol Univ.
A Interview to Thai researchers NIH, Mahidol Univ.
February 12, 2013 TUE Ditto.
PM Interview to Thai researchers NIH, Mahidol Univ.
AM Interview to Thai researchers NIH, Mahidol Univ.
February 13, 2013 WED Ditto.
PM Interview to Thai researchers NIH, Mahidol Univ.
AN Interview to JICA Experts NIH, Mahidol Univ.
February 14, 2013 THU Ditto.
PM Interview to JICA Experts NIH, Mahidol Univ.
AN Interview to JICA Experts NIH, Mahidol Univ.
February 15, 2013 FRI Ditto.
PM Drafting an Evaluation Report NIH, Mahidol Univ.
A B Lo 00) iniegy)  Drafting an Evaluation Report NRT (10:50) ~BKK (16::05) [NHO53]
February 16, 2013 SAT Ditto.
19:00 Meeting among the team members Meeting among the team members Hotel
HND (00:30) - . L
AM Meeting among the mission members BKK (06:00) [NH17 MeeElng among the mission Hotel
3] members
February 17, 2013 SUN Ditto.
PM Interview to the JICA Experts (Presentation by each research group) Hotel
AN Scientific Meeting
February 18, 2013 MON PM Scientific Meeting Ditto.
PM Discussion for drafting an Evaluation Report among the mission members Hotel
AM Interview to each research group (Thai researchers only) NIH, Mahidol Univ.
February 19, 2013 TUE PM Observation of Project Lab NIH, Mahidol Univ. Ditto.
Discussion for drafting an Evaluation Report among the Discussion for drafting an
PM nission members BKK (22:40) - Evaluation Report among the Hotel
mission members
. . . . s HND (06:30) [NH17 Discussion for Evaluation Report
An Discussion for Evaluation Report draft with Thai side 1] draft with Thai side NIH
February 20, 2013 WED Ditto.
PM Revision of Evaluation Report draft zﬁzéiion of Evaluation Report Hotel
M Discussion for final draft of Evaluation Report with Thai Discussion for final draft of NIH
i Evaluation Report with Thai side
February 21, 2013 THU Ditto.
. . . Revison of final draft of
PM Revison of final draft of Evaluation Report Evaluation Report Hotel
AM JCC and Singing of MM JCC and Singing of MM NIH
PM Report to Embassy of Japan Report to Embassy of Japan EoJ
February 22, 2013 FRI
i Report to JICA Thailand office Report to JICA Thailand office JIGA Thailand
PM  |BKK (22:40)- BKK (22:40) -
AM NHD (06:30) [NH174] NHD (06:30) [NH174]
February 23, 2013 SAT
PM
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1.  Department of Medical Sciences (DMSc)

Dr. Niphon Popattanachai
Mr. Tetsuo Yamashita

2. National Institute of Health (NIH)
Dr. Somchai Sangkitporn
Dr. Jotika Boon-Long
Ms. Surapee Anantapreecha
Dr. Aree Thattiyaphong
Dr. Piyada Wangrungsarb
Dr. Navakanit Sachanonta
Dr. Waridtha Sa-nguanruang
Ms. Atchareeya A-neugoonpipat
Ms. Pattarin Prawatsilpa
Ms. Narawan Panngam

Ms. Pranee Makouohk
Mr. Pattara Wongjaroen
Ms. Pojaporn Pinrod

3. Medical Biotechnology Center (MBC)
Dr. Panadda Dhepakson
Ms. Naphatsawan Boonsathorn
Mr. Apichai Prachasuphap

Ms. Smolrat Panthong
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MINUTES OF MEETINGS
BETWEEN
JAPANESE TERMINAL EVALUATION MISSION TEAM
AND '
AUTHORITIES CONCERNED OF MINISTRY OF PUBLIC HEALTH OF
THE GOVERNMENT OF THE KINGDOM OF THAILAND
ON
JAPANESE TECHNICAL COOPERATION
FOR
THE PROJECT FOR
RESEARCH AND DEVELOPMENT OF THERAPEUTIC PRODUCTS AGAINST
INFECTIOUS DISEASES, ESPECIALLY DENGUE VIRUS INFECTION

The Japanese Terminal Evaluation Mission Team (hereinafter referred to as “the Team”
organized by Japan International Cooperation Agency (hereinafter referred to as “JICA™), headed
by Dr. Yusuke Fukuda visited the Kingdom of Thailand (hereinafter referred to as “Thailand) from
February 10" to February 22", 2013 for the purpose of the Terminal Evaluation of “the Project for
Research and Development of Therapeutic Products against Infectious Diseases, Especially Dengue
Virus Infection™ (hereinafter referred as “the Project™).

During its stay in Thailand, the Team reviewed the achievement of the Project and had a series
of ‘discussions with authorities concerned of the Ministry of Public Health of the Government of
Thailand (hereinafter referred as “the MoPH”) for further improvement of the Project.

As the result of the study and discussions, both sides agreed upon the matters referred to in the
document attached hereto.

Nonthaburi, February 22™, 2013

?ptfﬂ D 2% w Niphon TopeHonceled

N\
Dr. Yusuke Fukuda Dr. Niphon Popattanachai
Leader Director-General
Terminal Evaluation Mission Team Department of Medical Sciences
Japan International Cooperation Agency ' Ministry of Public Health
Japan Kingdom of Thailand
Witnessed by 9 % S %d
Kyt n oebe 2P -

Professor Dr. Kazuyoshi Tkuta Dr. Somchai Sangkitporn
Research Institute for Microbial Diseases Director
Osaka University National Institute of Health
Japan Department of Medical Sciences

Ministry of Public Health

Kingdom of Thailand
Professor Dr. Skorn Mongkolsuk Associate Professor Dr, Yaowalark Sukthana
Dean, Faculty of Science Dean, Faculty of Tropical Medicine
Mahidol University Mahidol University
Kingdom of Thailand Kingdom of Thailand
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THE ATTACHED DOCUMENT

Through the discussions regarding the progress of the Project with the MoPH and related
organizations in Thailand and JICA experts, the Team compiled the result of the Terminal
Evaluation as the Joint Terminal Evaluation Report attached hereto and both Thai and Japanese
sides agreed the contents of it. The details of conclusion and recommendations are as follows:

1. Conclusion:

As a conclusion, the Project Purpose will be achieved by the end of Project period. It’s because
there are some difference in achievements in each research group; however, it is clear that the
preparation of human MAb against dengue hemorrhagic fever, which stated as a major indicator for
Project Purpose, has a greater achievement than expected. Moreover, it is obvious that the Project
contributed to the development of the capabilities of researchers and current research bodies in
Thailand.

In addition, not only the preparation of human MADb against influenza and botulism, but also the
exploring of novel bioactive compounds against dengue virus from Thai natural microorganisms,
including plant-, soil- and insect-derived bacteria has accomplished certain results such as patent
applications on some research achievements and publication of research papers to international
scientific journals.

On the other hand, it is essential for the Project to continue to conduct some necessary
experiments and conduct promotional activities to public and private sectors for pre-clinical trials
by pharmaceutical enterprises in the future. Besides the Project should start some discussions about
~ the implementation structure of Thai and Japanese research institutes after the project period as well
as securing budget for subsequent researches.

2. Recommendations:

(1) The Project should complete the efficacy and safety testing using marmoset for remaining two
out of three candidates of human MAb with neutralizing activity against dengue virus in Japan
by the end of the Project period.

(2) The Project should add final touches to establish the dengue experimental system for the
evaluation using adult mice (Interferon-alpha/-beta/~gamma receptor-knockout mouse) by the
end of the project period in order not only to reduce the experimental cost but also to acquire the
quality data.

(3) Not only in dengue but also influenza and botulinum researches, the Project should set
experimental conditions by taking practical clinical application of human MAb and/or novel
compound(s) into consideration for better quality of data.
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(4) The Project should continue to make efforts to establish the mass production system of human
MAD against dengue virus using plant biotechnology during and even after the Project period in
order to reduce its production costs.

(5) The Project should make much more effort to make available the opportunities for many
researchers to get some knowledge from the participants who had training in Japan.

(6) Since most of the instruments possess high functional versatility, Thai researchers, especially for
young researchers, should continue to study and work on research activities with enthusiasm so
that they can proceed toward more advanced researches and/or applied researches from the view
point of better technical sustainability.

END

APPENDIX: Joint Terminal Evaluation Report
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THE JAPANESE TECHNICAL COOPERATION
FOR
THE PROJECT FOR
RESEARCH AND DEVELOPMENT OF THERAPEUTIC
PRODUCTS AGAINST INFECTIOUS DISEASES, ESPECIALLY
DENGUE VIRUS INFECTION
UNDER
THE SCHEME OF SATREPS

Japan International Cooperation Agency (JICA)
and
Ministry of Public Health

The Kingdom of Thailand

February 22, 2013



TABLE OF CONTENTS

ABBREVIATIONS .....cccvvvminirirensssnsnanns eeteereereereeteseeiaete s e ettt e s e b e b s et e e sahes 2
CHAPTER1 SCOPE OF TERMINAL EVALUATION ....onooeiiiiceeeaccaeaesressannsansnasns 3
1.1 BACKGROUND OF THE TERMINAL EVALUATION ....vvvirvtiriereeeeterresserssnsssserassoneensesss 3
1.2 OBJECTIVES OF THE TERMINAL EVALUATION ....uutttiimtiierirseessiisssssssmnsmmssssssessessses 3
1.3 JOINT REVIEW TEAM ....oucirevnrerrrerererreeeeeeeeerasaresasssnsssssssrerssesssssssssssssssssnssrsnsssessess 4
1.4 FRAMEWORK OF THE PROJECT .eeeeiviieteeeteteeeteeieetntmmeemeerte et eeeanesaasseassanneemmseesenens 5
CHAPTER 2 EVALUATION PROCESS..ccuu. i iiieieieerieeerrncssreessssnssnnns errssserarsresernranies 7
2,1 FRAMEWORE OF PROJECT EVALUATION UNDER THE SCHEME OF SATREPS ...... 7
2.2 METHODOLOGY OF EVALUATION ...t eeeeereeaeereeeeereesseseeaneasaeanmmesemanersaessessanan 7
2.3 FIVE EVALUATION CRITERTA veivevvverrersrsrnssrrerreeereeesressrsrrssssasssresrersrsersesressosrsansinss 8
CHAPTER 3 PROJECT PERFORMANC E .....ccovvvierrersrrrresiicsvrsresssssnsssssssesssesassranes 9
B L TN PUTS ottt e e et see s e eeseas e e e e e e e e e et e et eeseeanseanaa e mmen et e eea et eaasronteaeneanaenn 9
3.2 ACHIEVEMENTS OF THE PROJTECT ...uuuveiereeeeireeietarrreeisstsriisissessssosssessssssnssssassnissens 9
3.8 IMPLEMENTATION PROCESS 1eeovreeerrvnnsrvrrreseereresessoraesssresssssensssssnsessssnssessssrsmsnen 17
CHAPTER 4 EVALUATION RESULTS ...ttt aeecasaeasescesssesmssrannasesnsnnsane 19
4] RELEVANCE tevuvuveieerieereeereerssrsassssissssessestsestresssssssmssmssssssossesssssssssesessssssasanssnsnssos 19
4.2 FFFECTIVENESS ..otuctrvvereririiersiesiossersssssssssssssssssssssssssssssssssssssnsssanssssnnsssssssssessenss 21
4.3 EFFICIENCY et eeteeeeeeeteeteesteassamaaeaessaasnamnametme et eessaeesensensassaa e tnnteemaneoesmeeneesanan 23
B DI P A T e e e e e e e s e e et e e s e e eae e e e e reeam e s et s eaer et a e r et n e raes 25
4.5 SUSTAINABILITY .oveeeieseeeseersertaresstasessomassssssserssessestassasssssnnssssssssessssssssssssnsesanannnes 28
4.0 CONCLUSION ... icceeeerereiesseneeetaasnansrseassssassressestsssansant asssssessssessssessessanssannsssensnonns 29
CHAPTER S RECOMMENDATTONS. ... ceiiieietiessesseancsesaamsasasassesssnssssssnsnsenes 30
ANNEXES

Annex 1: PDM version 3
Annex 2: Schedule of Terminal Evaluation
Annex 3: Evaluation Grid
3-1 Verification of Implementation Process
3-2 Five Evaluation Criteria
Annex 4: Persons Interviewed
Annex 5: List of Inputs
5-1 Research Contents and Personnel Allocation
5-2 Dispatch of Japanese Experts
5-3 Counterpart Training in Japan
5-4 The List of Provided Equipment
5.5 Overseas Activities Cost



ABBREVIATIONS

BSL Bio-Safety Level
CHO Chinese Hamster Ovary
CRA Coliaborative Research Agreement
DMSc Department of Medical Sciences
FS Faculty of Science
FTM Faculty of Tropical Medicine
GLP Good Laboratory Practice
GMP Good Manufacturing Practice
ICB International Center for Biotechnology
| I1gG Immunogiobulin
JCC Joint Coordinating Committee
JFY Japanese Fiscal Year
JICA Japan International Cooperation Agency
JPY Japanese Yen
JST Japan Science and Technology Agency
MAD Monoclonal Antibody
MBL Medical and Biological Laboratories, Co., Ltd.
MM Man Month
MOCID Mahidol-Osaka Center for Infectious Discases
MoPH Ministry of Public Health
MU Mahidol University
NIH National Institute of Health
ODA Official Development Assistance
OVI(s) Objectively Verifiable Indicator(s)
PDM Project Design Matrix
RCC-ERI Thailand-Japan Research Collaboration Center on Emerging and Re-emerging
Infections
RIMD Research Institute for Microbial Diseases
SATREPS Science and Technology Research Partnership for Sustainable Development
10) Standard Operating Procedures
THB Thai Baht

M



CHAPTER1 SCOPE OF TERMINAL EVALUATION

1.1 Background of the Terminal Evaluation

Re-emerging infectious diseases, including dengue fever and other important infectious diseases
such as influenza, are more common in Southeast Asia, and there is an international growing cencern
over rapid spread of these infectious diseases from the region. In addition, a large-scale outbreak of
botulismm was observed in the Kingdom of Thailand (hereinafter referred to as “Thailand”) in 2006
{209 cases); and thus, as is obvious that the importance of these infectious diseases is high in the
Kingdom of Thailand, it is of great significance to develop novel therapeutic products in Thailand
assuming leading role in the Southeast Asia.

Under these circumstances, the Government of Thailand requested the Government of Japan to

implement the technical cooperation for enhancement of research competency of Thai research

institutes through the development of therapeutic products against those infectious diseases. On the

basis of the request from the Government of Thailand, JICA, under the framework of “Science and
Technology Research Partnership for Sustainable Development” (hereinafter referred to as

“SATREPS”) launched the four-year technical cooperation project entitled “Research and
Development of Therapeutic Products against Infectious Diseases, especially Dengue Virus Infection”
(hereinafter referred to as “the Project”) on July 15, 2009 under the implementation structure

consisting of the National Institute of Health (hereinafter referred to as “NIH”), Department of
Medical Sciences (hereinafter referred to as “DMSe”™), the Ministry of Public Health (hereinafier

referred to as “MoPH™) and Faculty of Tropical Medicine (hereinafter referred to as “FTM) and

Faculty of Science (hereinafter referred to as “FS™), Mahidol University (hereinafter referred to as

“MU™) as counterpart research institutes from Thai side, and Research Institute for Microbial

Diseases (hereinafter referred to as “RIMD™) and International Center for Biotechnology (hereinafter

referred to as “JCB”™), Osaka University (hereinafter referred to as “O0U") and Medical & Biological

Laboratories, Co., Ltd. (hereinafter referred to as “MBL”) as research institutes from Japanese side,

and one (1) long-term JICA Expert (Project Coordinator) and a number of short-term Japanese

researchers are dispatched so far.

As the Project is drawing to a close in about five (5) months, JICA dispatched the Terminal
Evaluation Team' (hereinafter referred to as “the Team™) on a mission to evaluate the whole process
of the Project by the “Five Evaluation Criteria” (Relevance, Effectiveness, Efficiency, Impact and
Sustainability) based on their performances, progress of the project activities and implementation
process of the Project, as a joint evaluation with the Thai side. On the basis of the evaluation results,
the Team would provide recommendations for relevant parties on the project activities to secure
fulfillments of the Qutputs and the Project purpose as well as better sustainability derived from the
Project.

1.2 Objectives of the Terminal Evaluation
The objectives of the Terminal Evaluation are as follows:

1} To review the entire progress of the Project and evaluvate the achievements as of the time of the
Terminal Evaluation and/or expectant achievements by the end of the project period in light of the
five evaluation criteria, on the basis of latest version of Project Design Matrix (hereinafter referred
to as “PDM”) version 3 (Annex 1), which was mutually agreed for the modification on the
Minutes of Meetings on the 27" of January, 2012;

I Personnel from Thai side are also regarded as members of the Team.
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2) To discuss the contributing and hindering factors affecting achievements of the Qutputs and the
Project Purpose;

3) To discuss the plan of the Project for the rest of and even after the project period based on
reviews and analysis of the project performances;

4) To make recommendations in order to achieve the Project Purpose and envisaged Overall Goal®,
and to revise the PDM as necessary basis; and

5) To summarize the results of the study in Joint Terminal Evaluation Report.

1.3 Joint Review Team

Evaluation work on the Project was jointly conducted with two Thai members. Member of the
Team was indicated below.

Simultaneously with the JICA’s evaluation, the Japan Science and Technology Agency (hereinafter
referred to as “JST™), supporting research activities conducted in Japan under the framework of
SATREPS, dispatched two (2) members and participated in the field survey in Thailand to conduct
their terminal evaluation and to offer several expert advices on the research activities from
technical standpoint.

<Japanese Side>
Name Designation Title and Affiliation Dwuration of
Survey
Yusuke Leader Executive Technical Advisor to the 16/Feb/2013-
FUKUDA /M.D., Director General, Human Development 22/Feb/2013
MPH, Ph.D. Department, JHCA
Masanori ABE Cooperation | Program Officer, Health Division 3, 16/Feb/2013-
/Mr. Planning Health Group 2, Human Development 22/Feb/2013
Department, JICA
JICA
Yoichi Evaluation Senior Consuitant, Consulting Division, 10/Feb/2013-
INOUE /Ph.D. Analysis Japan Development Service Co., Ltd. 22/Feb/2013
<Thai Side>
Name Title and Affiliation
Dr. Jotika Boon-Long Medical Scientist ( Senior Professional Level ), NIH,
DMSc, MoPH
Associate Prof. Pongrama Ramasoota | Deputy Dean for Research and Innovation, FTM-MU

2 Overall oal isn’t necessarily set under the framework of SATREPS.
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< JST Mission Members (Observers) JST >

Name Designation Title and Affiliation Duration of
Survey
Takeshi KURATA | Infectious Program Officer of JST - SATREPS 17/Feb/2013-
/M.D., Ph.D. Disease Professor, International University of Health | 19/Feb/2013
Control and Welfare, Shioya Hospital
Masahiro HATSU | Planning and | Senior Staff, Research Partnership for 16/Feb/2013-
/Ph.D. Evaluation Sustainable Development Division, JST 22/Feb/2013

The evaluation survey was conducted from 11" to 22™ of February 2013 at the site. The
investigation period was used for site visits, interviews and scrutinizing various documents and data
related to planning, implementation and monitoring processes of the Project (Annex 2).

1.4 Framework of the Project

The Narrative Summary of the Project (Project Purpose, Outputs and Activities) set in the latest
PDM version 3 is described below.

Project Purpose

Research and development capacity of therapeutic products against infectious diseases,
especially dengue hemoirhagic fever is improved ih Thai research institutes through the
collaborative research.

Outputs

Output [
Human menoclonal antibodies (MAD) against dengue hemorrhagic fever, influenza and

botulism are prepared and evaluated their effectiveness and safety in collaboration between
Thai and Japanese researchers.

Output 2
Novel bioactive compounds against dengue virus are explored from Thai natural

microorganisms, including plant-, soil- and insect-derived bacteria, and evaluated their
effectiveness and safety in collaboration between Thai and Japanese researchers,

Output 3 FRF 3

The system on research of bio-products is streamlined.

Activities

Activities under Qutput 1
1-1, Preparation of human MAbD against dengue virus and the evaluation of effectiveness and
safety
1-1-1. Collect and screen specimens.
1-1-2. Prepare candidates of human MAb from the patients with dengue virus infection.
1-1-3. Establish the experimental system for the evaluation of neutralization activity of human
MAb against dengue virus for the screening of the candidates.
1-1-4. Establish the animal study system for the evaluation of effectiveness and safety studies to
identify final candidate of human MADb against dengue virus.
1-1-5. Establish the study system for the cloning of human MADb [gG variable regions to make the
human recombinant MAb IgG*.
1-1-6, Establish the system for expressing the human recombinant MAB by Chinese hamster ovary
(CHO) cells and/or plant biotechnology*.

My




1-2. Preparation of human MAb against influenza virus and the evaluation of effectiveness

and safety

1-2-1. Collect and screen specimens.

1-2-2. Prepare candidates of human MAb from the patients with influenza.

1-2-3. Establish the experimental system for the evaluation of neutralization activity of human
MAb against influenza virus for screening of the candidates.

1-2-4, Establish the animal study system for the evaluation of effectiveness and safety studies to
identify final candidate of human MAb against influenza virus.

1-2-5. Establish the study system for the cloning of human MADb IgG variable regions to make the
human recombinant MAb IgG*,

1-2-6. Establish the system for expressing the human recombinant MAb by CHO cells*.

1-3.  (Preparation of human MADb against botulinum toxin and the evaluation of
effectiveness and safety**)
.1-3-1. Identify genetic types of botulinum toxin in Thailand,

1-3-2. Prepare candidates of human MAb from vaccinated healthy volunteers, followed by
screening of the human MADb using botulinum toxin purified in Japan.

1-3-3. Establish the experimenial system for the evalvation of neutralization activity of human
MAb against botulinum toxin for the screening of the candidates.

1-3-4, Establish the study system for the cloning of human MADb IgG variable regions to make the
human recombinant MAb IgG*.

1-3-5. Establish the system for expressing the human recombinant MAb by CHO cells*.

Activities under QOutput 2

2-1. Identify new compounds by comparing extracts from Thai natural microorganisms,
including plant-, soil- and insect-derived bacteria, with existing database.

2-2. Screen the candidates of known and novel bioactive compounds with anti-dengue
activity.
2-3. Purify and determine the structure of the compounds with anti-dengue activity.

2-4. Evaluate efficacy and safety of the compounds by using suckling mouse method and/or
appropriate method developed by the Project for the deiermination of final candidate(s).

Activities under Output 3

3-0. Set up laboratories for the research activities.
3-1. Make and revise Standard Operating Procedure (SOP) in each research subject.

3-2, Establish working group to discuss progress of the research, achievements and safety
management bi-monthly.

3-3. Thai and Japanese researchers make monthly progress reports.

3-4, Make annual plan decuments for research operation.

Remarks:

*: These activities depend on the success of obtaining effective hybridomas.

**: The activities between brackets are to be carried out on the condition that 1) there is documented evidence
showing from the Party/-ies concerned that researchers involved in the experiment(s) are properly immunized against
botulinum toxin and that laboratory facilities to be used for the experiment meet applicable safety requirements, as
applicable; and 2) the proposal for the experiment has been approved from the concerned committee(s), as applicable.

-




CHAPTER2 EVALUATION PROCESS

2.1 Framework of Project Evaluation under the Scheme of SATREPS

Since SATREPS provides assistances te the counterpart-countries through the technical and financial
support for research works by JST and the implementation of technical cooperation project on site
by JICA in a collaborative manner, it is natural that review and evaluation works on site are
conducted in tandem in consideration of its efficiency.

JST will evaluate the whole of international joint research works from the viewpoint of research
outcomes that contribute to resolve the global issues. JICA, jointly with governmental organizations
and/or research institutes including researchers, will review and evaluate the performance and
achievement of the technical cooperation project implemented under the framework of the Japan’s
ODA from the viewpoint of human resource development and contribution to development agenda at
partner countries.

2.2 Methodology of Evaluation

The Terminal Evaluation was conducted in accordance with the latest “JICA Guidelines for Project
Evaluations” issued in June 2010. Achievements and implementation process were assessed based
on the investigation results, which are consolidated in the evaluation grid (Annex 3), from the
aspects of the five evaluation criteria of relevance, effectiveness, efficiency, impact, and
sustainability, as well as the Verification of Impiementation Process.

The Team conducted surveys at the project sites through questionnaires and interviews to counterpart
researchers, other related organizations, and the Japanese experts involved in the Project to review
the Project on the basis of the evaluation grid. The list of persons interviewed is found in Annex 4.

Project performances including achievement of the Objectively Verifiable Indicators (OVIs) were
reviewed and analyzed in accordance with the Project Cycle Management (PCM) concept. The
review work was jointly performed by Japanese and Thai sides on the basis of PDM version 3 (See
Annex 1 for more information). Finally, the Team compiled this Joint Evaluation Report.



2.3 Five Evaluation Criteria

Description of the five evaluation criteria that were applied in the analysis for the Terminal
Evaluation is given in Table 1 below.

Table 1: Description of Five Evaluation Criteria

Five Criteria Description

Relevance Relevance of the Project is reviewed by the validity of the Project Purpose and Overall Geal in
connection with the government development policy and the needs in Thailand.

Effectiveness Effectiveness is assessed to what extent the Project has achieved its Project Purpose, clarifying
the relationship between the Project Purpose and Outputs.

Efficiency Efficiency of the Project implementation is analyzed with emphasis on the relationship between
Outputs and Inputs in terms of timing, quality and quantity. Efficiency of the Project is verified
on the basis of facts and achievements at the time of the Terminal Evaluation.

Impact Impact of the Project is assessed in terms of positive/negative, and intended/unintended

influence caused by the Project.

Sustainability

Sustainability of the Project is assessed in terms of political, financial and technical aspects by
examining the extent to which the achievements of the Project will be sustained after the Project

is completed.
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CHAPTER 3 PROJECT PERFORMANCE

3.1 Inputs

1) Input from Japanese Side

The following are inputs from Japanese side to the Project as of February 2013. See Annex 5 for
more information.

Components

Inputs

Dispatch of Japanese Experts

Long-term Expert: one (1) Project Coordinator
Other Experts (researchers): 163 Experts
Total duration: 36.4 M/M

Provision of Equipment

JPY 190,435,710
Major equipment provided: Safety Cabinets, High Performance Liquid

Chromatography, Fluorescence Microscopes, etc.

Training in Japan

Total numbes: 3 1persons

Content: Human MADb preparation, Gene Cloning and Manipulation, Animal
model Development, screening for novel bioactive products, ete. (A total of 16
training courses)

Total days: 590 days

Overseas
(Local cost)

Activities

Cost

Sum total for overseas activities costs: JPY 38,100,010
Expendable supplies and reagent: JPY 35,704,599

2) Input from Thai Side
The followings are inputs from Thai side to the Project as of February 2013. See details on the
Annex 5-1.

Components Inputs

Allocation of Counterpart

DMSc: 1 person

Researchers NIH: 29persons
MU: 16persons
Facilities, Equipment and Office spaces in NIH, and FTM and FS, MU
Materials The existing Biosafety Level (BSL)-2 laboratories in DMSc, MoPH
Space for BSL-2 laboratory in FTM, MU
Renovation of the laboratory space in FTM, MU
The existing laboratories in FS, MU
Local cost Amount from DMSc/NIH: THB 8,962,350

Amount from MU?: THB: 508,290

3.2 Achievements of the Project

1) Achievements of the Project Activities

Achievements of the Project Activities under Outputs are as indicated below.

* Breakdown of the Local Cost from MU is mainly utility costs for water, heating and lighting, communication, etc.
Though MU haven’t allocate specific budget for the Project, scientists involved in the Project have been partially
utilizing their own external research funds obtained from the Thailand Research Fund for procuring reagents,
maintenance of research instrument, eic.
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Output |

Human monoclonal antibodies (MAb) against dengue hemorrhagic fever, influenza and botulism are prepared and
evaluated their effectiveness and safety in collaboration between Thai and Japanese researchers.

Activities

Performances

1-1. Preparation of hurnan MAb against dengue virus and the evaluation of effectiveness and safety

1-1-1.  Collect
specimens.

and  screen

By the time of the Mid-term Review, blood samples were collected
from a total of 61 pediatric dengue patients at NIH and a total of 50
adult dengue patients at FTM-MU.

As the project activities have proceeded in developing MAb and

consequent analytical work after the Mid-term Review, the number of
blood samples from patient wasn’t increased.

1-1-2. Prepare candidates of human
MAb from the patients with dengue
virus infection.

In May 2010, one-menth technical training (workshop) in the theme
of human MAb preparation was provided to 21 Thai researchers {10
persons from NIH and 11 persons from MU) by Japanese researchers.
NIH has prepared about 100 human MAb with the samples from
eight patients and MU has prepared 136 human MAb with the
samples from nine patients.

Unfortunately, more than half of the MAb prepared in NIH were
damaged by the influence of the massive flood in Thailand in 2011;
43 survived MAb was subject to analysis. .

1-1-3. Establish the experimental
system for the evaluation of
neutralization activity of human
MAD against dengue virus for the
screening of the candidates

As of the Mid-term Review, in vitro experimental systems of
“cross-reactivity”, “neutralizing test”, *determination of target viral
protein”, and “ADE assay” for screening of human MADb against

dengue virus were established in RIMD-OU.

Subsequently, technologies of those experimental systetns have been
transferred to Thai researchers; and the experiments have been
proceeding.

After analysis of characteristics of 20 and 22 potential human MAb

were identified at MU and NIH respectively, with the support of
RIMD-0OU.

1-1-4. Establish the animal study
system for the evaluation of
effectiveness and safety studies to
ideniify final candidate of human
MADb against dengue virus.

Human MAb obtained at MU were currently subjected to in vivo
evaluation with regard to efficacy and safety by using the established
evaluation method using suckling mice in Japan. Techniques of the
efficacy and safety evaluation using suckling mice were transferred
to NIH researchers. They have just started the tests from February
2013, which are expected to be completed by around May 2013.

The Project selected top three human MAb with neutralizing activity,
(one from NIH and two from MU). One human MADb from MU was
subjected to efficacy and in vivo safety evaluation by animal
experiments using marmoset in Japan, and represented a certain level
of efficacy and safety. Remaining two MAb will be subjected to
evaluation using marmoset immediately after the Terminal
Evaluation, and the analytical work will be completed by around
March 2013. A novel animal model system using mice
(Interferon-alpha/-beta/-gamma  receptor-knockout mouse) has
almost been established. The novel system is applied for the
evaluation of human MAb in parallel with the tests using marmoset,
of which analytical work will be completed by the end of the project
period.

1-1-5. Establish the study system
for the cloning of human MAb IgG
variable regions to make the human
recombinant MAb IgG.

By the time of the Mid-term Review, experimental protocols for the
gene cloning of the IgG variable regions were established at MBL
and ICB-OU and transferred to Thai researchers at their training in
Japan. Follow-up technical assistances have been made in Thailand
by Japanese researchers. Fourteen {14) and 20 cloned copies of I[gG
variable regions had obtained at NIH and FTM-MU, respectively.
Consequently, preparation of recombinant MAb IgGs using the top
three human MAb has already completed,
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1-1-6. Establish the system for
expressing the human recombinant
MAb by Chinese hamster ovary
(CHO) cells and/for  plant
biotechnology.

Experiment protocols for IgG expression in CHO cells were
established at MBL and ICB-OU by the time of the Mid-term
Review, and they were transferred to NIH and FTM-MU, NIH and
FTM-MU are under preparation work for recombinant IgG at the
time of the Terminal Evaluation. Meanwhile, ICB-OU is trying to
increase IgG expression on CHO cells.

Expression of IgG using plant biotechnology is still ongoing at

ICB-OU. It is expected for the Project to complete the technology
development for expressing IgG on plant cells,

1-2. Preparation of human MAD against influenza virus and the evaluation of effectiveness and safety

1-2-1.  Collect
specimens.

and  screen

Blood samples were obtained from two patients diagnosed as
influenza and also from 30 influenza-vaccinated healthy individuals
at RIMD-OU, while those were obtained from 38 patients and 29
influenza-vaccinated health individuals at NIH,

1-2-2. Prepare candidates of human
MAb from the patients with
influenza.

A total of 48 MAD were prepared from 32 blood samples in Japan,
while nine MAb were obtained from 67 blood samples in NIH as of
the time of the Terminal Evaluation.

1-2-3. Establish the experimental
system for the evaluation of
neutralization activity of human
MADb against influenza virus for
screening of the candidates.

An in vifro assay system for viral neutralization activity of human
MADb was established at RIMD-OU by the time of the Mid-term
Review.

A total of 22 MAb with neutralizing activity were obtained in
RIMD-0U; consequently, RIMD-OU has narrowed the MAb down
to 10 MAD for advanced analysis. On the other hand, a total of 9
specific MAb were obtained at NIH and four among them showed
neutralizing activity.

i-2-4. Establish the animal study
system for the evaluation of
effectiveness and safety studies to
tdentify final candidate of human
MADb against influenza virus.

Mouse-adapted influenza virus was prepared at RIMD-OU and in
vivo evaluation of the neutralizing MAb for their efficacy and safety
was performed by using the adapted virus.

Similarly, mouse adaptation of clinically-isolated influenza viruses at
Thailand is engoing in NIH. fn vivo evaluation of the neutralizing
MAD for their efficacy and safety is supposed to be started from
April 2013 and expected to be finished by the end of the project
period.

1-2-5. Establish the study system
for the cloning of human MADb IgG
variable regions to make the human
recombinant MAb TpG.

The experimental systems for cloning of [gG variable regions were
established at MBL and ICB-OU and were transferred to NIH by the
time of the Mid-term Review.

Cloning of IgG genes from five MAb with neuiralizing activity has
been completed in Japan. Similarly, IgG cloning for neutralizing
antibodies is also ongoing in NIH.

RIMD-OU has succeeded in preparing four recombinant IgG from
the cloned IgG variable regions in Japan. .

1-2-6. Establish the system for
expressing the human recombinant
MADb by CHO cells.

Expression of four out of five cloned IgG variable regions in CHO
cells was succeeded at Japanese research institutes.

See Activity 1-1-6 for the establishment of high expression of
recombinant IgG on CHO cells.

1-3. (Preparation of human MADb against botulinum toxin and the evaluation of effectiveness and safety)

1-3-1. Identify genetic types of
botulinum texin in Thailand.

NIH has been working for the preparation of clinical isolates from 3
botulism outbreaks in 2010 in Thailand and for genetic typing of the
botulinum toxin.

The Project identified phenotypes of those clinical isolates as A, B
and F. Two (2) genotypes  were identified as A (silent B) and B, and
the research paper regarding genetic identification of the botulism
toxins, of which lead author is a Thai researcher, is expected to be
submitted to international journals by the end of the project period.

1-3-2. Prepare candidates of human
MAb from vaccinated healthy
volunteers, followed by screening
of the human MAb using botulinum
toxin purified in Japan.

Hybridoma preparation was performed in RIMD-OU by using blood
samples from two healthy volunteers, who received toxoid
vaccination; and screening of the hybridema cells was conducted
with the help of Osaka Prefectural University.
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[-3-3. Establish the experimental
system for the evaluation of
neutralization activity of human
MAD against botulinum toxin for
the screening of the candidates.

As of the Mid-term Review, the Project has obtained one human
MAb, which has been expected te possess neutralizing activity for
toxin A; however, subsequent analysis revealed that the MADb had
insufficient neutralizing activity and was excluded from further
investigation.

Two (2) human MAb showed binding activity to foxins A and B, and
the other two showed binding to toxin B. Among them, latier two
were identified to have neutralizing activity against toxin B by animal
experiment with mice.

1-3-4, Establish the study system
for the cloning of human MAb IgG
variable regions to make the human
recombinant MAb IgG.

1-3-5. Establish the system for
expressing the human recombinant
MAb by CHO cells.

An immunoglobulin heavy gene and a light chain gene of one of the
candidate hybridoma cells, which produces neutralizing IgG, were
cloned at ICB-OU and the Graduate School of Medicine-OU.

Establishment of expression system of recombinant IgG by utilizing
the cloned genes is ongoing at the Graduate School of Medicine-OU.
See Activity 1-1-6 for the establishment of high expression of
recombinant IgG on CHO cells,

Output 2

Novel bioactive compounds against dengue virus are explored from Thai natural microorganisms, including plant-,
soil- and insect-derived bacteria, and evaluated their effectiveness and safety in collaboration between Thai and

Japanese researchers,

Activities

Performances

2-1. Identify new compounds by
comparing extracts from Thai
natural microorganisms, including
plant-, soil- and insect-derived
bacteria, with existing database.

As of February 2013, approximately 370 samples were applied to
HPLC analysis; and a total of 13 novel bipactive compounds were
identified.

2-2. Screen the candidates of
known and novel bioactive
compounds  with  anti-dengue
activity.

2-3, Purify and determine the
structure of the compounds with
anti-dengue activity.

As of the time of the Mid-term Review, a fraction showing
anti-dengue virus activity under the third screening; however,
subsequent analysis revealed that more-purified compound showed
insufficient anti-dengue activity, and was excluded from further
analysis due to the less activity somewhat for the development of
anti-dengue drug development.

As of the time of Terminal Evaluation, ICB-OU isolated from
actinomyces and purified one (1) novel-structured compound with
high anti-dengue activity and less cytotoxicity in in vitre, and
determined its plain structure. In the months ahead, the Project
decided to put priority for deciding its stereo-structure over the in
vivo efficacy and safety analysis using animals due to insufficient
amount of purified compound.

Four (4) fractions with jm vitro anti-dengue activity have been
obtained at FS-MU by the time of the Terminal Evaluation. One (1)
compound was purified and currently was subjected to plain structure
analysis with support from the Toyama Prefectural University.
Analytical work for stereo-structure determination is expected to be
finished by the end of the project period. Another one compound with
in vitro dengue activity is currently under plain structure analysis.

2-4. Bvaluate efficacy and safety of
the compounds by using suckling
mouse method and/or appropriate
method developed by the Project
for the determination of final
candidate(s).

As described in Activity 2-2 and 2-3, several compounds with in vifro
anti-dengue activity have been obtained as of the time of the Terminal
Review; however, it is anticipated that it will take a certain amount of
time and efforts to determine stereo-structures and to obtain a good
enough amount of purified compounds to do in vivo testing. Thus, the
Project has less possibility to complete efficacy and safety by the end
of the project period practically.
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Output 3
The system on research of bio-products is streamlined.

Activities Performances

3-0. Set up l‘aboratories for the | @  There was substantial delay in installing planned research instruments
research activities. at Thai research institutes due to unexpected time-consuming
paperwork for procurement. Eventually, it took approximately one (1)
year to set up necessary equipment at Thai research institutes.

® However, set-up of laboratories in Thai research institutes has
completed immediately after the Mid-term Review.

3-1. Make and revisc Standard | @ By the time of the Mid-term Review, SOPs were developed in several

Operating Procedure (SOP) in each assay methods. SOPs for the management of equipment and
rescarch subject. Iaboratory were developed in line with the conditions at each institute
of the Thai sides.

® However, several times, the SOPs were not fit for practical research
operations due to the difference in conditions in each facility. In
that case, the SOPs were revised through close discussions amongst
Japanese experts and Thai counterpart researchers.

3-2. Establish working group 1o | @ The Kick-off meeting was held at NIH; and Thai and Japanese

discuss progress of the rescarch, research institutes confirmed preparation status of research activities
achievements  and safety in each research group, practical operation of research activities and
management bi-monthly. management of the Project.

®  Afterward, a total of 18 Working Group Meetings have been held
bimonthly in DMSc and FTM-MU.

®  Seven times of Scientific Meeting with larger number of participants
have been held so far in order to share the progress of research
activities and outcomes at bi-annual interval.

3-3. Thai and Japanese researchers | @  From the initial phase of the Project, Thai and Japanese researchers

make monthly progress reports. prepared progress reports monthiy or bimonthly in each research
group.

3-4. Make annual'plan documents | @  Appyal plan documents for research operation have been developed;

for research operation. and used it for the discussion with regard to practical research

operations and consequent outcomes to be achieved in the year
between Thai and Japanese sides.

2) Achievements of the Outputs
a) Output 1

MU, by using the peripheral blood mononuclear cells from Thai adult patients, has succeeded in
preparing MAb with sufficient ant-dengue activity for all 4 serotypes of dengue virus. Subsequently,
NIH has also succeeded in preparing MAb with neutralizing activity against all 4 serotypes of
dengue virus by using the peripheral blood mononugclear cells from Thai pediatric patients. Besides it
is worth to note that MU and NIH independently applied for their MAb to the provisional patent
filings in the United States of America in 2011; one (1) year later, these provisional patents were
combined to apply for international patent fillings based on the Patent Cooperation Treaty (PCT);
simultancously a research paper on MAb from FTM-MU was published in the international
scientific journal with peer review. The manuscripts for the following detailed characterization data
on MAb in MU and also the data on MAD in NIH are independently in preparation.

As for the research subject of Influenza virus, several potential MADb with type A
(2009H1N1}-specific and type B-specific antiviral activities was prepared in the Japanese side; and a
research paper with regard to influenza A virus is currently in preparation, and research results in
MAD with type B-specific antiviral activity was published in the international scientific journal. The
data on MAD that neutralize influenza B virus was applied to the provisional patent for patent filings
in the United States of America in 2012. In addition, several MAbD to neutralize influenza A virus
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Group I (H1, H2, H5, H9) and several MAb to react influenza A virus Group II (H3, H7) were also
prepared and currently being investigated in their characterization such as epitope mapping. The
epitope mapping will be finished by the end of the project period, and research paper(s) will
consequently be prepared. In case that epitope(s) represent novelties, patent applications might be
made with the research outcomes. Meanwhile, two (2) MAbD that neutralize both HI and HI
pandemic strain (pandemic in 2009) were obtained at NIH, and epitope mapping are being
conducted. Research paper(s) will be prepared after epitope analysis.

On the other hand, four (4) human MAb against botulinum toxin were prepared: one (1) showed
binding activity against both serotypes of A and B that are prevalent in Thailand, and two {2) showed
neutralization activity against serotype of B. Human MAbs that bind/neutralize botulinum toxin type
and type B were applied to the provisional patent filings in the United States in 2012, The Project is
planning to go on with detailed in vivo evaluation under various experimental conditions.

With regard to dengue research that is prioritized in the Project several potential human MAb with
strong and broad neutralizing activities were already prepared, and advanced animal tests using
marmoset were got started beyond the framework of the Project. And also, several potential MAD for
each of influenza virus and botulinum toxins have been prepared. Patent applications have been
made and research papers have been published in each research subject even before the end of the
project period. In addition, a number of Thai researchers have acquired various novel technologies in
cach research subject through the collaborative research activities as well as the Training in Japan;
therefore, Qutput 1 is already achieved as of the time of the Terminal Evaluation.

Fulfillments of the Output 1 are summarized as below.

[Outpuc 1]

Human monoclonal antibodies (MAb) against dengue hemorrhagic fever, influenza and botulism are prepared and
evaluated their effectiveness and safety in collaboration between Thai and Japanese researchers.

OVIs Achievements
1. Human MAb against dengue | ® By the time of the Mid-term Review, sufficient number of human MAb
virus are prepared by the year against dengue virus and influenza virus in RIMD-OU, NIH, and
of 2010. FTM-MU.

&  Effective human MAb for each dengue virus, influenza virus and
botulinum toxin had been obtained as of the time of the Terminal
Evaluation.

2. Final candidates of human [ ®  Since the analysis of MAb with its characteristics in individual fields is

MAb  against  infectious running smoothly, it is highly expected that the final candidate of the
discases, especially dengue human MAb against dengue virus, influenza virus, and botulinum toxin
virus, are identified by the will be determined by March 2013.
year of 2012,

b) Output 2

As of the time of Terminal Evaluation, ICB-OU isolated from actinomyces and purified one (1)
novel-structured compound with high anti-dengue activity and less cytotoxicity in in vitro, and
determined its plain structure. In the months ahead, the Project decided to put priority for
stereo-structure analysis over the in vivo efficacy and safety analysis using animals due to
insufficient amount of purified compound. On the other hand, one (1) compound was purified at
FS-MU and currently was subjected to plain structure analysis with support from the Toyama
Prefectural University, Analytical work for plain structure determination is expected to be finished
by the end of the project period.
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There hasn’t been any publication of scientific research article and/or patent application;
nevertheless, the Project is proceeding further investigation of anti-dengue activity of
novel-structured compound at the initiative of ICB-OU, and a research paper is expected to be
submitted to an international journal in the theme of the compound with novel structure (+/-
anti-dengue activity) by the end of the project period.

Unfortunately, it is unlikely that final candidate compound(s), of which efficacy and safety were
confirmed by in vivo testing, are determined by the end of the project period. However, it can’t be
guaranteed, from the aspect of the nature of the researching approach, i.e., ‘Screening and
Identification’, that compounds with excellent efficacy and safety would be obtained within a given
period even though research activities were conducted in accordance with the research plan.

Fulfillments of the Output 2 are summarized as below

[Output 2]

Novel bioactive compounds against dengue virus are explored from Thai natural microorganisms, including plant-,
soil- and insect-derived bacteria, and evaluated their effectiveness and safety in collaboration between Thai and
Japanese researchers.

OVIs Achievements

1. Novel bioactive compounds | ®  ICB-OU isolated and purified one (1) novel-structured compound with
from Thai natural high anti-dengue activity and less cytotoxicity in in vitro, and
microorganisms,  including determined its plain structure. On the other hand, one (1) compound
plant- and insect-derived was purified at FS-MU and currently was subjected to plain structure
bacteria, against dengue virus analysis with support from the Toyama Prefectural University.
are identified by the year of Analytical work for plain structure determination is expected to be
2010. finished by the end of the project period.

2. Final candidate of bioactive | @ 1t is unlikely that final candidate compound(s), of which efficacy and
compounds against dengue safety were confirmed by in vivo testing, are determined by the end of
virus is identified by the year the project period,
of 2012.

¢} Output 3

SOPs were for the established protocols developed and updated as needed basis under the close
discussions amongst Thai and Japanese researchers,

As for the streamlining of research systems, progress of research activities and consequent outcome
were monitored and for which information was shared amongst Thai and Japanese researchers
through the Working Group Meetings and progress reports submitted by both Thai and Japanese
researchers regularly; and thus, it is considered that the OVIs for Output 3 are fulfilled as of the time
of the Terminal Evaluation.

As just described above, the achievements of OVIs for Output 3 are considered reasonable and
proper as of the time of the Terminai Evaluation.
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Fulfillments of the Qutput 3 are summarized as below

[Oulput 3]
The system on research of bio-products is streamlined.

OVlIs

Achievements

SOP in each research subject
is made and revised.

SOPs for the established protocols were developed and modified as
needed basis under the close discussions amongst Thai and Japanese
researchers.

Working group is established
to discuss progress of the

A total of 18 Working Group Meetings have been held bimonthly as of
the time of the Terminal Evaluation.

research, achievements and | o
safety management
bi-monthly.

The regular Working Group Meetings enabled the Project to share the
necessary information such as progress of research activities,
achievements and safety management, and tfo take timely
countermeasures to various issues.

In accordance with the monitoring system of the Project, both Thai and
Japanese researchers routinely reported their progress in a written form
and orally at the Working Group Meetings.

@ Thanks to this, competition as well as information sharing among
researchers was stimulated in individual organizations.

3. Monthly progress report is | ®
made by Thai and Japanese
researchers.

In accordance with the Activity 3-4, the Thai and the Japanese sides
have jointly developed annual plan documents for research operations,
Both Thai and Japanese researchers in the Project were encouraged a
sense of compliance with the planned schedule; and that contributed to
effective progress management of the Project.

4. Annual plan documents for | ®
research operation are
prepared collaboratively. ®

3) Achievements of the Project Purpose

The Project has already obtained human MAb with broad and strong neutralizing activities for each
target pathogen of dengue virus and influenza virus in in vitro testing by the time of the Mid-term
Review. After the Mid-term Review, the Project proceeded in vivo evaluation using marmosets and
mice (partially completed) for MAD against dengue virus and influenza virus, respectively; and it is
highly anticipated that final candidates for these viruses be determined by the end of the project
period. In addition to that, two (2} MAb with ant-botulinum type B toxin activity was obtained. In
parallel with these research activities, the Project have already started their efforts to pave the way
for practical collaboration with pharmaceutical companies for the development of therapeutic
antibodies by appealing human MAbs. Meanwhile, it is unlikely to determine final candidate of
novel compound, of which efficacy and safety be confirmed in in vivo testing, by the end of the
project period. On the other hand, several potential compounds with anti-dengue activity as well as
lead compounds for future chemical modification have been obtained.

As aforementioned, Project Purpose is anticipated to be achieved from academic perspectives. In
addition to this, Thai researchers have acquired a lot of knowledge and techniques and necessary
research instrument has been equipped through the implementation of the Project; it can be
considered that Project Purpose is generally achieved at the time of the Terminal Evaluation from a
viewpoint of human resource and organizational development.
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[Project Purpose]

Research and development capacity of therapeutic products against infectious diseases, especially dengue
hemorrhagic fever is improved in Thai research institutes through the collaborative research.

OVis Achievements
Candidates for clinical trials against | ®  Human MAb with neutralization activity for all four (4) serotypes
dengue  hemorrhagic fever are of dengue virus and analysis of characteristics of the MAb was
produced. conducted as planned.

®  Several potential human MAb with strong and broad neutralizing
activities against dengue virus were already prepared, and advanced
animal tests using marmoset were started beyond the framework of

the Project.

3.3 Implementation Process
1) Progress of Activities

At the initial phase of the Project, it took a longer time of one (1) year than anticipated for the
procurement of research instruments, consumables, etc. necessary for the commencement of research
activities at Thai research institutes. it took approximately one and a half years for the Project to
obtain the authorization of the research subject for preparation of human MAb against dengue virus
at NIH, resulting in substantial delay in practical commencement of research activities for that.
Besides, it took certain amount of time to discuss practical operation and management of botulinum
toxin-related research activities at the initial phase of the Project. After those issues were settled,
nevertheless, research activities in NIH had been accelerated by the concerted efforts from Thai and
Japanese researchers, and it is anticipated that planned experiments will generally be done by the end
of the project period.

2) Project Management and communication amongst parties concerned

As the monitoring activities for the whole project matters, the Japanese Chief Advisor continued to
visit research institutes in Thailand at Ieast once in 2 month even afier the Mid-term Review, and had
discussions and consultations closely with Thai researchers, Japanese researcher(s) and a Project
Coordinator (JICA Expert) at Working Group meetings. As for the administrative management of the
Project, the Project Coordinator has also been circulating from institute to institute at short interval
and continuing administrative dialogues. Moreover, by following the activities under Qutput 3 in the
PDM, research activities have been appropriately monitored through bi-annual Scientific Meetings
as well as progress reports submitted by each researcher from both Thai and Japanese on a monthly
basis in addition to the Working Group meetings. In this wise, it is considered that operational
management, from the aspects of collaborative research project and JICA technical cooperation
project, has been effectively done by the Project through the project period.

Meanwhile, the Mid-term Review Team pointed out that technical follow-up with NIH researchers
hasn’t been necessarily sufficient, and recommended to the Project to enhance face-to-face
communication for embeddedness of technologies as well as efficient research management. In
response to this recommendation, Japanese researchers tried to facilitate their efforts for efficient
follow-ups at NIH by taking bi-monthly Working Group Meeting opportunities. Even after the
Mid-term Review, many Thai researchers, especially for NIH researchers, were dispatched to Japan

for training; thus, it is considered that necessary technical transfer has been done for Thai researchers,

On the other hand, it is strongly desired that Thai researchers should further enhance their efforts to
share some knowledge and techniques acquired by training in Japan among the related members.
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3) Ownership and Autonomy

As the project activities have progressed, the commitment and involvement of Thai researchers for
the Project have steadily improved in spite of their other official duties.
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CHAPTER 4 EVALUATION RESULTS
4.1 Relevance
The relevance of the Project is highly maintained as of the time of the Terminal Evaluation

1) Consistencies of the Project Purpose with the Thai health policies and the needs of target groups

With regard to the consistency of the Project Purpose with the Thai health policies as well as the
needs of the target groups that were confirmed at the Ex-ante Evaluation of the Project in December
2008, there hasn’t been any alteration of the Thai health policies as well as the needs so as to
undermine the relevance of the Project, that is to say, the consistencies are being maintained at the
time of the Terminal Evaluation.

2) Consistency of the Project Purpose with Japan’s Aid Policy

By the same token, there hasn’t been any alteration in the Japan’s aid policies so as to undermine the
relevance of the Project with regard to the consistency of the Project Purpose with Japan’s Aid
Policies that was confirmed at the Ex-ante Evaluation, that is to say, the consistency is being
maintained at the time of the Terminal Evaluation.

3) Appropriateness of implementation method
@ Rationale for the development of “therapeutic antibodies™ for the target infectious diseases.

As was confirmed at the time of the Mid-term Review, rationale for the development of
‘therapeutic antibodies’ for dengue virus, influenza virus and botulinum toxins are maintained as of
the time of the Terminal Evaluation. Especially for dengue fever and dengue hemorrhagic fever,
there have been no commercialized pharmaceuticals for the prevention as well as treatment of
dengue viral infection; symptomatic treatment is only the way to cure. In recent years, the numbers
of cases of dengue viral infections demonstrate an upward trend in urban areas in Thailand. For
these reasons, the development of pharmaceuticals with possesses all-tape anti-dengue effect is also
an increasing demand. As for influenza viral infection, whereas several effective anti-influenza
drugs are available in recent years, it is of importance for the development of therapeutic products
with novel action mechanisms to increase options in some severe cases in terms of universal
infection control of influenza. On the other hand, since equine antitoxin isn’t used for infant
botulism usually out of concern at severe adverse reactions (side effects) such as anaphylaxis and
serum sickness. Therefore, the development of pharmaceuticals with high efficacy and safety such
as therapeutic antibodies is an increasing need. Though the number of botulism cases is much
higher in South Asian countries including Thailand than that in Japan, the development of the
therapeutic products has also a substantial need from the viewpoint of countermeasures against
biological terrorism.

However, it would be of concerns with regard to commercial development of therapeutic antibodies
expected to be proceeded after the end of the Project, such as costs for development and industrial
manufacturing, practical clinical application of therapeutic antibodies in currently-available
pharmaceuticals, and practical procedures for development. These issues will be discussed in “4.4
Impacf” section hereinafter.
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@  Special consideration for gender issues, social grades, environment, ethnic groups, etc.

Negative impacts for human body and environment are concerned in the Project since researchers
engage in the research activities in which pathogens are handled. However, the researchers are
obligated to follow the biosafety regulations at each institute; thus, attention to the safety of human
body as well as environment is properly paid in the Project.
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4.2 Effectiveness
The effectiveness of the Project is considered to be high at the time of the Terminal Evaluation.

1) Probability of Achievement of Project Purpose

The Project has already obtained human MAb with broad and strong neutralizing activities for each
target pathogen of dengue virus and influenza virus in in vitro testing by the time of the Mid-term
Review. After the Mid-term Review, the Project proceeded in vive evaluation using marmosets mice
(partially completed) for MAb against dengue virus and influenza virus, respectively; and it is highly
anticipated that final candidates for these viruses be determined by the end of the project period, As
for MAB for dengue virus, there hasn’t been any report, which showed that MAb with neutralizing
activity for all four serotypes was obtained. Other research groups used blood samples from dengue
patients at recovery phase, whereas the Project obtained that at both acute and recovery phase, and
resulted in great success. This success can be attributed a part to effective research approach as well
as the collaborative research system of sample collection from dengue patients at acute phase. And
also, two (2) MAb with ant-botulinum type B toxin activity was obtained. Meanwhile, it is unlikely
to determine final candidate of novel compound, of which efficacy and safety be confirmed in in
vive testing, by the end of the project period. On the other hand, several potential compounds with
anti-dengue activity as well as lead compounds for future chemical modification have been obtained.
Even before the end of the project period, the Project has published a total of five (5) research papers
in peer-reviewed international scientific journals from all the research themes regarding the
development of human MAb. A lot of oral and poster presentations have been made at domestic and
international conferences. Notably, five (5) patent applications had been made, and some of them are
already replaced as PCT applications. It is highly expected, before and even after the end of the
project period, the further publication and patent application will be made on the basis of the
research cutcomes derived from the Project.

As aforementioned, Project Purpose is fulfilled from academic perspectives. Not only Thai but also
Japanese researchers, especially for young researchers, have acquired a lot of knowledge,
technologies and experiences through the collaborative research as well as ‘ Trairning in Japan® of the
Project. Therefore it is considered that the Project Purpose will be achieved within the project period
from a viewpoint of human resource and organizational development. ‘

2) Important assumptions for the achievement of Outputs and Project Purpose

@ Current status of the important assumption of “Trained counterparts do not leave their
position so as to affect the outputs of the Project” for the achievement of Outputs

Though there was a little turnover of counterpart researchers, little negative impact of the
turnover on the achievement of the Qutputs. Though the Project Director and the Project
manager had been transferred on October and December 2012 respectively, there has been
less negative influence on the project activities as well as the achievement of research
outcomes.

@ Current status of the important assumption of “The Thai side properly allocates necessary
budger” for the achievement of Outputs.

Allocation of human resource as well as budget from the Thai side is implemented as
expected so far, and there was no negative influence on the implementation of the project
activities,
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3) Contributing Factors for Effectiveness

As the Project promoted to involve young researchers as well as graduate students, their high
motivation for acquisition of knowledge and skills for inexperienced technologies has substantially
contributed to the acceleration of project research activities.

4) Inhibitory Factors against Effectiveness

No inhibitory factor against ‘Effectiveness’ of the Project was observed as of the time of the
Terminal Evaluation.
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4.3 Efficiency

Though several unexpected external factors negatively affected smooth implementation of
research activities at the initial phase of the Project, the efficiency of the Project is considered
to be high from a broader point of view as of the time of the Terminal Evaluation.

1) Progress Management of the Project Activities

As described at “Verification of Implementation Process”, since many institutes and subordinating
departments are involved in the Project, the Project has been paid closer attention to liaison and
coordination amongst players. The progress of research activities has been monitored by regular
Working Group Meetings as well as research progress reports imposed on both Thai and Japanese
researchers as stipulated in the PDM. In addition, occasional communications has been made in case
of urgent issues regarding not only research but also managerial issues via e-mail and so on, and
enabled to take countermeasure in timely manner. As for the administrative management of the
Project, a Project Coordinator (JICA expert) has been circulating from institute to institute at a short
interval and continuing administrative dialogues. In this wise, it is considered that operational
management, from the aspects of coliaborative research project and JICA technical cooperation
project, has been effectively done by the Project in general throughout the project period.

2) Beneficial utilization of provided equipment and materials

All research instruments had been installed as of the time of the Mid-term Review, followed by
operational trainings necessary for project research activities in the latter half of the Project period.
However, most of the instruments possess high functional versatility, it is desired that Thai
researchers should continue to study and work on it so that they can proceed toward more advanced
researches and/or applied researches from the viewpoint of better technical sustainability.

3) Beneficial utilization of knowledge and skills acquired at the training in Japan

A total of 31 Thai researchers from each research subject had been dispatched to Japanese research
institutes, and various knowledge and techniques necessary for the implementation of researches as
Thai research institutes had been transferred to them as of the time of the Terminal Evaluation.

4) Collaboration with External Resources

From the perspectives of confidentiality of research information as well as intellectual properties
under the research project, casual collaboraticn with external recourses is essentially discouraged
contrary to usual technical cooperation projects. Nevertheless, RIMD-OU is working with Graduate
School of Pharmaceutical Sciences-OU and Graduate Scheol of Life Sciences-Tohoku University in
order to investigate the affinity of human MADb for viral target protein. In addition, the determination
of chemical structure extracted from natural resources in Thailand is conducted with strong support
from the Toyama Prefectural University.

5) Contributing Factors for Efficiency

FTM-MU offered the research space dedicated to the Project and its renovation, and officially
dedicated as ‘Mahidol-JST-JICA Friendship Laborafory’ in 2011. The Laboratory contributed to
efficient implementation of experiments, and also utilized by more than 150 another researchers for
their own research purpose; and that is, the Project has benefited research activities at FTM-MU
generally. :
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As for the dispatch of Japanese researchers, an elaborated dispatch plan for the Chief Advisor and
Short-term Experts contributed to efficient project management. In addition, the Project Coordinator
(JICA Expert), with broad experiences for operational coordination, continued daily-basis
communication with Thai coordinators and researchers. Under the pre-condition that many players
are supposed to efficiently work together, not only Japanese and Thai coordinators have substantially
contributed to smooth liaison and coordination and therefore efficient management of the Project has
been realized.

6) Inhibitory Factors against Efficiency

As was pointed out at the time of the Mid-term Review, several unexpected external factors had

negatively affected for the smooth introduction of the project activities at the initial phase of the

Project. Incidents are summarized below:

a) Ii took almost one (1) year for setting up equipment because of the delay of its procurement
procedures;

b) It was revealed difficult to conduct experiments regarding the preparation of human MAb
against botulinum toxin in Thailand; and

¢) It took approximately one (1) year and a half for the Project to obtain the authorization of the
research subject for preparation of human MAb against dengue virus at NIH, resulting in
substantial delay in practical commencement of research activities for that.

These external factors impeded the efficiency of the Project to some extent from the viewpoint of

‘effective utilization of time resource’; nonetheless, the project activities have been accelerated

owing to great efforts from both Thai researchers and Japanese Experts. Eventually, the delays didn’t

fatally affect the achievement of the Outputs of the Project at the time of the Terminal Evaluation.
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4,4 Impact

The following positive and/or negative impacts are confirmed and/or expected by the
implementation of the Project.

1) Probabilify of achievement of the envisaged Overall Goal

The technical cooperation projects implemented under the framework of SATREPS don’t necessarily
set the Overall Goal, which is expected to be achieved in 3 to 5-year time after the end of Project.
Nevertheless, as SATREPS is essentially aiming at the future practical implementation of the
research outcomes in society, following two will be regarded as envisaged Overall Goals of the
Project and discussed at this section.

@

Perspectives of the achievement of envisaged overall goal of “Whether final candidate(s) of
human MADb with anti-dengue activity are expected to be subjected to official pre-clinical
trials by appropriate GLP-compliant facilities such as pharmaceutical enterprises”

At the time of the Mid-term Review, both Thai and Japanese sides agreed that pre-clinical
trials would be done under pharmaceutical enterprise(s), which have technical know-how on
GLP-compliant pre-clinical trials. With regard to the development of human MADb for dengue
fever, the Japanese Chief Advisor of the Project, after the time of the Mid-term Review, has
been enhancing his efforts to gain external research funds to raise data quality and quantity.
As the result, JST provided financial assistance for in vivo efficacy and safety evaluation
using rhesus macague and marmoset, which were beyond the scope of the Project. The
evaluation work using marmoset is being conducted and expected completed by the end of
the project period. In case that the evaluation is finished, the Project will be able to prepare a
set of data to make presentations toward pharmaceutical enterprises. In parallel with these
research activities, the Chief Advisor has been proactive in lobbying research outcomes to not
only pharmaceutical enterprises both in Japan and abroad but also the Health, Labour and
Welfare Ministry in Japan, and also, the Project is currently planning to hold a promotion
seminar around May 2013 in Japan or in Thailand to which officers from pharmaceutical
enterprises will be invited. It can’t be guaranteed that pharmaceutical enterprises are aftracted
to the research outcomes for commercial-based development; however, it is considered that
necessary research activities as well as lobbying activities have sufficiently done by the
Project. For these reasons, the Project should continue lobbying activities and complete the in
vive evaluation using marmoset and other necessary experiments by the end of the project
period and even after.

On the other hand, as common issues not only for dengue but also influenza and botulinum
researches, the Project should set experimental conditions by taking practical clinical
application of human MAD and/or novel compound(s) into consideration for better quality of
data. As for the medical treatment of influenza, four (4) antivirals are currently available as
prescribed drugs, which should be administrated within 48 hours after onset. In contrast to
this, preliminary data suggested that human MAb for influenza showed a certain efficacy
after 72 hours of onset in animal testing. It is, therefore, implied that clinical application of
the MADb will essentially be for severe cases that is refractory to existing antivirals, and the
Project should take this envisaged usage of the MAD into consideration when the Project sets
experimental conditions of animal testing hereafter. Meanwhile, as was pointed out at the
Mid-term Review, human MAD is essentially costly; and therefore, conditions of clinical
application of human MAb should be carefully discussed under the assumption that the MAD
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are mainly used at dengue-endemic areas of developing countries. Along with this, the Project
should conduct animal testing with these points in mind. On the other hand, the Project has
been working on the establishment of mass production system of human MAb using piant
biotechnology in order to reduce production costs within the framework of the Project. Since
these research subjects are still at the initial phase, the Project should continue their efforts to
establish the mass production system by the end of and even afier the project period.

@ Perspectives of the achievement of envisaged overall goal of “Whether the research
techniques provided by the Project are expected to be utilized for other pharmaceutical
development by Thai side after the end of the project period”

Thai counterpart institute have acquired various research techniques through the preparation
of human MAb. As the acquired research techniques are applicable for other diseases such as
malignant tumor and autoimmune diseases theoretically, it is anticipated that the target
diseases can be extended in future. Nevertheless, it is necessary for Thai research institutes to
receive technical and financial support by any means.

On the other hand, as was described hereinbefore, Thai researchers has acquired a lot of
knowledge, technologies and even experiences to the extent possible; nonetheless, especially
for young researchers, are required to gain applied skills on top of the basic skills acquired
through the Project. It will be recognized as one of the future challenge how to develop some
sort of mechanism to nurture researchers at each Thai research institutes after the end of the
project period.

2) Important Assumption for the Achievement of envisaged Overall Goal

Though overall goal isn’t set in PDM under the framework of SATRES, the Project set an important
assumption of ‘Nobody, excluding any concerning orgamizations in this project, claims the
intellectual properties regarding to the products of this project’, for the achievement of envisaged
overall goal in consideration of future development of therapeutic products.

The Project had applied several human MAD prepared in the Project for PCT-compliant international
patent fitlings, and nobody claimed intellectual property rights for them other than implementing
institutes of the Project as of the time of the Terminal Evaluation. The intellectual property rights are
stipulated in the Collaborative Research Agreement (CRA) signed between eligible research
institutes. And also, patent applications were appropriately conducted in line with the Collaborative
Research Agreement (CRA).

3) Other Positive Impacts

@D Development of a rapid diagnostic testing kit for novel influenza (HIN1 pandemic)

A rapid diagnostic testing kit for novel influenza (Alflesa HIN1 kit®) using a human MAb
prepared by the Project on the basis of the immunochromatographic technology was
developed in collaboration with a Japanese pharmaceutical and diagnostics manufacture,
namely “Alfresa Pharma Co., Ltd”. Consequently, the kit was commercialized by the
manufacturer as a in vitro diagnostic device on April 2010.

@  Future development of rapid diagnostic test kit and vaccine for dengue viral infection under
the collaboration with Mahidol-Osaka Center for Infectious Diseases

As a collaborative research between MOCID and a Japanese enterprise, a rapid diagnostic
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testing kit for dengue viral infection was developed using a MADb with neutralizing activity on
the basis of the immunochrematographic technology, and being tested for its sensitivity and
specificity as of the time of the Terminal Evaluation. There are rapid diagnostics for dengue
virus; but sensitivity and specificity of the kit that detect non-structural protein-1 (NS-1), in
comparison with the kit using human MAb from the Project on the basis of
immunochromatographic technelogy.

In addition to this, RIMD-OU, in collaboration with FTM-MEJ, has started their effort to
develop a vaccine preparation for dengue fever using human MAb with strong neutralization
activity obtained by the Project.

Development of a novel animal experimental system for efficacy and safety evaluations for
human MAb with anti-dengue activity

Animal experimental system for evaluation of MAb with anti-dengue activity should
essentially be done by using cost-consuming laboratory monkeys in the final analysis.
Though the simple experimental system using small animal of suckling mice is established, it
is difficult to obtain detailed data from it. Given that the novel experimental system are
established, it can be effectively utilized for screening of candidates in advance of monkey
experiments, and there can be certain impacts on experimental system for dengue viral
infection.

The Project has been working on developing novel experimental system for evaluation using
adult mice {Interferon-alpha/-beta/-gamma receptor-knockout mouse), the developing work is
nearly completed as of the time of the Terminal Evaluation. RIMD-OU has just started
efficacy and safety evaluations using the novel system; however, it is strongly desired that the
Project should add final touches to establish the system by the end of the project period.

Capacity building of young researchers

Since the research groups participating the Project both in MU and NIH (short term) are
accepting students in master’s and Ph.D. courses, ete., positive impacts on nurtering future
researchers and scientists can be anticipated from the educational aspect. It is with noting that
many students have been involved in the project research activities at MY actually, each
student had obtained Ph.D. and MSc degrees, respectively, by using research outcomes from
the Project as of the time of the Terminal Evaluation.

Utilization of acquired technologies for other purposes

Several case examples of utilization of acquired technologies for other purposes such as
alternative research or diagnostic services; as an example, the anaerobic laboratory at NIH is
utilizing the sequencing technology to diagnostic services of other anaercbic, which hadn’t
been able to diagnose before the commencement of the Project.

4) Other Negative Impact

No negative impact attributed to the implementation of the Project was observed as of the
time of the Terminal Evaluation.
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4.5 Sustainability

A self-sustainability as well as a self-deployment of the benefits provided by the Project can be
expected to some extent as of the time of the Terminal Evaluation.

1) Political and Institutional Aspects

As was described in the “Relevance” section, political importance of countermeasures for dengue
fever, influenza viral infection and botulism in Thailand are maintained, and it is assumed continued
even after the end of the Project. Especially for the development of MAb with neutralizing activity
against botulinum toxins, political importance is highly suggested for the preparedness of the MAb
from the perspective of biological terrorism. Japanese side has already had an opportunity to explain
the research outcomes regarding the development of MAb with neutralizing activity against
botulinum toxins to the Health, Labour and Welfare Ministry in Japan. It is desired that lobbying
activities will be continued for political support from the Government.

2) Financial Aspects

As was described at the “4.4. Impact” section, the Project should prepare necessary and sufficient
data regarding its efficacy and safety for future implementation of pre-clinical trials. With regard to
the development of human MADb with anti-dengue activities, essential animal testing using marmoset
will be finished by the end of the project period; however, it can be necessary to conduct additional
and/or supportive data to enhance the quality of data set. As for other research subjects of the Project
such as influenza research, botulinum research, and research for novel bicactive compounds, both
Thai and Japanese research institutes have started their efforts to acquire external funding resources
so that they can continue those researches even after the project period; but, it is desired that the
efforts will be reinforced after the Terminal Evaluation,

3) Technical Aspects

On the other hand, a lot of new technologies regarding preparation of human MAb and screening of
novel bioactive compounds have been transferred through the implementation of the Project.
Moreover, sufficient amount of equipment for research activities had been set up through the Project.
Thus, technical sustainability can be anticipated to some extent. However, it takes long time and
requires a continuous training in crder to acquire knowledge and skills for advanced research
methods as well as a capability to develop novel technologies by themselves. Though such capacity
building can’t be obtained immediately, Thai and Japanese research institutes have a long history of
collaborative research and friendship, and thus, it is expected that collaborative research and/or
technology exchanges will be continued to some extent.

On the other hand, one Japanese coordinator has been stationed at a Thai research institute as a JICA
expert, and liaison and coordination work has been done in concert with Thai coordinators, As a
result, the Project has been managed smoothly as of the time of the Terminal Evaluation. Therefore,
it is desired that the Thai and Japanese sides should discuss about a practical operation of the
collaborative researches to maintain smooth liaison and coordination of the institutes involved.

4) Comprehensive Sustainability

For aforementioned reasons, securing the comprehensive sustainability within the period of the
Project would be anticipated to some extent as of the time of the Terminal Evaluation.
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4.6 Conclusion

As a conclusion, the Project Purpose will be achieved by the end of Project period. 1t’s because there
are some difference in achievements in each research group; however, it is clear that the preparation
of human MADb against dengue hemorrhagic fever, which stated as a major indicator for Project
Purpose, has a greater achievement than expected. Moreover, it is obvious that the Project
contributed to the development of the capabilities of researchers and current research bodies in
Thailand.

In addition, not only the preparation of human MAb against influenza and botulism, but also the
exploring of novel bioactive compounds against dengue virus from Thai natural microorganisms,
including plant-, soil- and insect-derived bacteria has accomplished certain results such as patent
applications on some research achievements and publication of research papers to international
scientific journals.

On the other hand, it is essential for the Project to continue to conduct some necessary experiments
and conduct promotional activities to public and private sectors for pre-clinical trials by
pharmaceutical enterprises in the future. Besides the Project should start some discussions about the
implementation structure of Thai and Japanese research institutes after the project period as well as
securing budget for subsequent researches.
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CHAPTER S RECOMMENDATIONS

. The Project should complete the efficacy and safety testing using marmoset for remaining two
out of three candidates of human MAD with neutralizing activity against dengue virus in Japan by
the end of the Project period.

. The. Project should add final touches to establish the dengue experimental system for the
evaluation using adult mice (Interferon-alpha/~beta/-gamma receptor-knockout mouse) by the end
of the project period in order not only to reduce the experimental cost but also to acquire the
quality data.

. Not only in dengue but also influenza and botulinum researches, the Project should set
experimental conditions by taking practical clinical application of human MAb and/or novel
compound(s) into consideration for better quality of data.

. The Project should continue to make efforts to establish the mass production system of human
MADb against dengue virus using plant biotechnology during and even after the Project period in
order to reduce its production costs.

. The Project should make much more effort to make available the opportunities for many
researchers to get some knowledge from the participants who had training in Japan.

. Since most of the instruments possess high functional versatility, Thai researchers, especially for
young researchers, should continue to study and work on research activities with enthusiasm so
that they can proceed toward more advanced researches and/or applied researches from the view
point of better technical sustainability.
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Project Design Matrix (PDM) version 3

Project Title: The Project for Research and Development of Therapeutic Products against Infectious Diseases, especially Dengue Virus Infection

Target Area: Kingdom of Thailand
Target group: Researchers: 45 personnel

Anmnex 1

Date: January 27, 2012

Project Duration: 4 years from July 15, 2009

[Department of Medical Sciences (DMSc}, Ministry of Public Health] 28 in total: 1 from DMSc, 17 from National Institute of Health (NIH) and 10 from Medical Biotechnology Center
[Mahidol University (MU)] 17 in total: 14 from Faculty of Tropical Medicine (FTM) and 3 from Faculty of Science (FS)

Narrative Summary

Objectively Verifiable Indicators

Project Purpose

Research and development capacity of therapentic products against
infectious diseases, especially dengue hemorrhagic fever is improved
in Thei research institutes through the collaborative research.

Means of Verification

Important Assumptions

Candidates for clinical trials against dengue
hemorrhagic fever are produced.

(Note: Development of candidates for clinfcal trials
against dengue hemorrhagic fever shall be a principal
OVI for the Profect Purpose, though development of
candidates against influenza viral infection and botulism
will be monitored.}

{1)Experts’ project records
{2)Working group meeting records
{3Monthly progress reports

Nobody, excluding any
concerning organizations in
this project, claims the
intellectual properties
regarding to the products of
this project.

Quiputs

1 Human monoclonal antibodies (MAb) against dengue
hemorrhagic fever, influenza and botulism are prepared and
evaluated their effectiveness and safety in collaboration
hetween Thail and Japanese researchers.

1-1.Human MAb against dengue virus are prepared by
the year of 2010.

1-2.Final candidates of human MAD against infectious
diseases, especially dengue virus, are identified by the
year of 2012.

{1)Experts’ project records
{2)Working group meeting records
(3Monthly progress reports

2 Novel bioactive compounds against dengue virus are explored
from Thai natural microorganisms, including plant—, soil- and
insect—derived bacteria, and evaluated their effectiveness and
safety in collaboration between Thai and Japanese researchers.

2~1.Novel bioactive compounds from Thai natural
microorganisms, including plant— and insec{-derived
bacteria, against dengue virus are identified by the
year of 2010.

(1)Experts’ project records
{2MWorking group meeting records
{3iMonthly progress reports

3 The system on research of bioproducts is streamlined.

3-1.50P in each research subject is made and revised.
3-2.Working group is established to discuss progress of
the research, achievements and safety management bi—
monthly,

3-3.Monthly progress report is made by Thai and
Japanese researchers.

3-4.Annual plan documents for research operation are
prepared collaboratively.

(1)Experts’ project records

(2)Standard operating procedures

(3)Working group meeting records

{4)Monthly progress reports

(5)Annual plan documents for research operation

The That side properly
allocates necessary budget.
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Annex 1

evaluation of effectiveness and safety

1-1-1.

1-1-2.

1-1-3.

1-1-4.

1-1-5.%

1-1-6.%

Collect and screen specimens.

Prepare candidates of human MAb from the patients
with dengue virus infection.

(1) Project Coordinator (Long—term expert)

(2) Chief Advisor, Viral experiments, Microorganisms
experiments, identification of novel compounds, Cell
manipulation technique, Gene manipulation technique,
etc. (Short-term experts)

Training in Japan
(1)Training for the preparation of human MAb

Establish the experimental system for the evaluation of
neutralization activity of human MAb against dengue
virus for the screening of the candidates.

Establish the animal study system for the evaluation of
effectiveness and safety studies to identify final
candidate of human MAb against dengue virus,

Establish the study system for the cloning of human
MADb IgG variable regions to make the human
recombinant MAb 1gG.

Establish the system for expressing the human
recombinant MAb by Chinese hamster ovary {CHO)
cells and/or plant biotechnelogy.

{2)Training for the evaluation of human MAb
Equipment and materials

{L)Necessary equipment for research activities in the
Project

Local costs

(1) Project Director

(2) Project Manager

(3) Project Co-managers

(4) Project Coordinator

(5) Researchers {DMS¢ and MU}

Facilities, equipment and materials

(1) Office spaces in NIH, and Faculty of Tropical
Medicine and Science, MU

(2) The existing Biosafoty Level (BSL)-2
laboratories in DMSe, MoPH

(3) Space for BSL-2 lahoratory in Faculty of
Tropical Medicine

(4) Renovation of the laboratory space in Faculty of
Tropical Medicine

(5) The existing laboratories in Faculty of Science

Local costs
(1) Running expense for research activities

Activities Inputs
1 Human monoclonal antibodies (MAB) against dengue Trained counterparts do not
hemorrhagic fever, influenza and botulism are prepared and leave their position so as to
evaluated their effectiveness and safety in collaboration affect the outputs of the
between Thai and Japanese researchers. Project.
Japan Thailand
1-1. Preparation of human MAb against dengue virus and the Experts Counterparts




A

1-2. Preparation of human MAb against influenza virus and the
evaluation of effectiveness and safety

1-2-1.
1-2-2.

1-2-3.

1-2-4,

1-2-5.%

1-2-6.%

1-3.%%

1-3-1.

1-3-2.

1-3-3.

1-3-4.%

1-3-5.%

Collect and screen specimens.

Prepare candidates of human MAb from the patients
with influenza,

Establish the experimental system for the evaluation of
neutralization activity of human MAb against influenza
virus for screening of the candidates.

Establish the animal study system for the evaluation of
effectiveness and safety studies to identify final
candidate of human MAb against influenza virus.

Establish the study system for the cloning of human
MAD IgG variable regions to make the human
recombinant MAb IgG.

Establish the system for expressing the human
recombinant MAb by CHO cells.

{Preparation of human MAb against botulinum toxin
and the evaluation of effectiveness and safety)

1dentify genetic types of botulinum toxin in Thailand.

Prepare candidates of human MAb from vaccinated
healthy volunteers, followed by screening of the human
Mab using botulinum toxin purified in Japan.

Establish the experimental system for the evaluation of
neutralization activity of human MAb against botulinum
toxin for the screening of the candidates.

Establish the study system for the cloning of human
MAD IgG variable regions to make the human
recombinant MAb IgG.

Establish the system for expressing the human
recombinant MAb by CHO cells.
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2 Novel bioactive compounds against dengue virus are explored
from Thai natural microerganisms, including plant—, soil- and
insect—derived bacteria, and evaluated their effectiveness and
safety in collaboration between Thai and Japanese researchers.

2-1. Identify new compounds by comparing extracts from
Thai natural microorganisms, including plant—, soil-
and insect~derived bacteria, with existing database.

2-2. Screen the candidates of known and novel bipactive
compounds with anti~dengue activity.

2-3. Purify and determine the structure of the compounds
with anti-dengue activity,

2-4. Evaluate efficacy and safety of the compounds by
uasing suckling mouse method and/or appropriate
method developed by the Project for the determination
of final candidate(s).

3 The system on research of bioproducts is streamlined.

3-0. Set up laboratories for the research activities,

3-1. Make and revise Standard Operating Procedure {SOP)
in each research subject.

Annex 1

Pre-Conditions

The approval is obtained by
the ethical committee for the
researches including the
preparation of human MAb
from patients’ samples.

3-2. Establish working group to discuss progress of the
research, achievements and safety management bi—
monthly.

3-3. Thai and Japanese researchers make monthly progress
reports.

3-4. Make annual plan documents for research operation.

Remarks:

* These activities depend on the success of obtaining effective hybridomas.

#*The activities between brackets are to be carried out on the condition that 1) there is documented evidence showing from the Party/~les concerned that researchers involved in the experiment(s) are
properly immunized against botulinum toxin and that Isboratory facilities to be used for the experiment meet applicable safety requirements, as applicable; and 2) the proposal for the experiment has

been approved from the concerned committee(s), as applicable.
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Schedule for Terminal Evaluation for “the Project for Research and Development of Therapeutic Products against Infectious
Diseases, especially Dengue Virus Infection”

Mr. Abe
. Dr. Fukuda el Dr. Inoue
Date Day | Time (Leader) (C';Jloa;ilenrif:ltgl)on (Evaluation Analysis) JST Prof. Kurata JST Dr. Hatsu Venue
U]
February 10, 2013 | SUN NRT (10:50) ~BKK (16:05) {NH353]
PN
Heeting with Project Coordinator . .
M and JICA representative JIGA Thaitand office
February 11, 2013 | HON
PH Interview to Thai researchers NIH, Mahidol Univ,
AN Interview to Thai researchers NIN, Mahidol Univ.
February 12, 2013 ! TUE
PN Interview to Thai researchers NIH, Mahido! Univ,
AN Interview to Thai researchers NEH, Mshidel Univ.
February 13, 2013 | WED
PH Interview to Thai researchers NIH, Mahidol Univ.
AN Interview to JICA Experts NIH, Mahidol Univ.
February 14, 2013 | THU
PN Interview to JICA Experts NIH, Mahido! Univ.
AN Interview to JICA Experts NIH, Mahidol Univ.
February 15, 2013 | FRI
PM Drafting ant Evaluation Report NIH, Mahidsl Univ.
NRT (10:50)~ . . NRT{10:50)-
M BKK(16:05) [NHg53]  [Prafting an Evajuation Report BKK (16: 05) [NH53)
February 16, 2013 | SAT
. : Heeting among the team
19:00 Weeting among the team members  metbers Hetel
. F—_— HND (00:30) - Meeting among the mission
AN Meeting among the mission members BKK (06-00) [NH173]  |menbors Hotel
February 17, 2013 | SUN
PM Interview to the JICA Experts (Presentation by each research group) Hote!
AH Scientific Meeting Hoteil
February 18, 2013 | MON!| PM Scientific Meeting Hotel
PH Diseussion for drafting an Evaluation Report among the mission members Hotel




AM Observation of Project Lab NIH
February 19, 2013 | TUE PR Interview to each research group (Thai researchers only) NIH
Discussion for drafting an
PR Interview to each research group (Thai researchers only} [BKK(22:40)- Evaluation Report among the Wahidol Univ.
missien members
R . . Discussion for Evaluation
AM Discussion for Evaluation Renort draft anong the team HND(06:30) [NH174)  [Report draft among the team Rahidel Univ,
members
members
February 20, 2013 | #ED | oy Discussion for Evaluation Report draft with Thai side g;;gﬁs;?:f?;ifﬁa{gg?i:?de NiH
PN Revision of Fvajuation Re Revision of Evaluation
port draft Report draft Hotel
an | Discussion for final draft of Evaluation Report among the gésgsgﬂgzigﬁrﬂggﬂ g;gz; Hotel
team menbers the tean members
: : inal draft of Evaluation Report with Thai Biscussion for final draft
February 21, 2013 | THY| py | Discussion for finai draft O'd valuation Report with Thai of Evaluation Report with NIH
side Thai side
PH Revisen of final draft of Evaluation Repart Es‘éiﬁggigz g;::llltdraft of Hotal
AM JGC and Singing of MM JCG and Singing of MM NIH
February 22, 2013 | FRI | PH Report to JICA Thailand office Report to JIGA Thailand JIGA Thailand office
PR [BKK{22:40)~ BKK (22:40)-
AW |NHD (06:30) [NH174] NHD (06:30) [NH174]
February 23, 2013 | SAT
PM




[ Verification of Implementation Process]

The Project for Research and Development of Therapeutic Products against Infectious Diseases, especially Dengue Virus Infeclion

ot Evaluation Classification I Necessary data and Means of
= [ ¥er | Small Criteria nformation Data Source | Verification ]
- | Project Whether the Project Purpose of “Researchand | @ Degree  of { O Achievements of | D Project @ Document
é Purpose development capacity of therapeutic products achievement OVIs documents review
& against infectious di , especially deng of @ Views of related | @ JICA Experts, | @ Questionnaire
E‘ hemorrhagic fever is improved in That Objectively players Ccip @ Interview
e, research institutes fhrough the collaborative Verifiable
5 research” is expected to be achieved by the Indicators
& end of the project period. (OVIs)
g @ Comprehensi
g ve analysis
E,, Outputs ‘Whether the Qutput | of “Human monoclonal | Prospect of @ Achievements of | O Project @ Docoment
g antibodies (MAb) against dengue hemorrhagic | achievement of QVIs documents review
o] Jever, influenza and botulism are prepared and | OVls @ Views of related | @ JICAExperts, | @ Questionnaire
£ evaluated their effectiveness and safety in players C/P @ Interview
= collaboration between Thai and Japanese
researchers” is achieved or expected to be
achieved by the end of the project period.
Whether the Qutput 2 of “Novel bioactive @ Achievements of | @ Project @ Document
compounds are agai virus explored OVIs documents review
from Thai natural microorganisms, including @ Views of related | @ JICAExperts, | @ Questionnaire
plant-, soil and insect-derived bacteria, and players cp @ Interview
evaluated their effectiveness and safety in
collaboration between Thai and Japanese
researchers” is achieved or expected to be
achieved by the end of the project period.
Whether the Output 3 of “The system on @ Achievements of | O Project @ Document
research and pharmacewtical affairs of OVIs documents review
bioproducts is streamlined” is achieved or @ Views of related | @ JICA Experts, | @ Questionnaire
expected to be achieved by the end of the players C/P @ Interview
project period.
_ | Inputs from | Whether JICA Experts were dispatched as Comparison of Results of Input (© Input records Document review
2 | Japanese scheduled. plan with actoal @ Project reports
% | Side Whether equipment for project activities was result Results of Input @© Input records | @ Document
provided as planned. (incl. Information @ Project reports review
for status of @ Direct
utilization) observation
Whether C/Ps’ training in Japan and/or third Results of @ Inpui records Document review
countries were implemented as planned. acceptance of @ Project reports
{rainees
Whether local cost from JICA side were Budget and @ Input records Document review
implemented as scheduled. implementation @ Project reports
result
Inputs from | Whether C/Ps were appropriately allocated D Results of Input | D Input records (@ Document
Thai Side enough to implement project activities. @ Views of related | @ Experts, C/P review
' players @ Interview
Whether office space for JICA experts was Results of Input @ Input records | O Document
provided. @ Experts, C/P review
@ Interview
Whether local cost from Thai side were @ Results of Input | O Input records (@ Document
implemented appropriately. ® Views ofrelated | & Experts, C/P review
players @ Interview
. | Planned Whether the project activities were Comparison of Performance of Project reports @ Document
3 | activities implemented as scheduled. plan with actual | project activities review
g result @ Questionnaire
5] Whether the PDM was updated in accordance Updates of PDMs Meeting minutes Document
8 with surroundings of the Project under the and its reasons for of the Joint Review
2 agreement amongst relevant parties. medification Coordinating
é" Committee (JCC)
& | Technical Whether methods and/or approaches of Methods and @ Projectreports | (D Document
“ | transfer technical transfer were appropriate. contents of technical | & Experts, C/P review
transfer @ Interview
Managemen | Who, how and how often the progress of the D Progress @ Project reports | @O Document
t system Project was monitored, and consequent monitoring @ Expetts review
findings were reflected to the operation of the system @ Questionnaire

Project.

@ Feedback system

How the decision-making process for Process for @ Project reports | O Document
modification of the project activities, decision-making @ Experts review
assignment of personnel, ¢te. was. @ Questionnaire
How the communication and cooperative JCC and other @ Project reports | (D Document
relationship amongst players in the Project meeting @ Views of review

was.

related players

@ Questipymaire

Nl’\n \7




[ Verification of Implementation Process]

The Project for Research and Development of Therapeutic Products against Infectious Diseases, especially Dengue Virus Infection
i Evaluation Classification . Necessary data and Means of
i Mgor | Small Criteria Inf:erynation Data Source | Verification |
Whether Project information was effectively JCC and/or other @ Project reports | (D Document
shared. meetings @ Views of review
related plavers | & Questionnaire
Owmership How ownership and autonomy of Contribution, @ Project reports | @ Document
and implementing bodies including C/Ps and attitude, etc. for the @ Views of review
Autonomy beneficiaries were. project activities. related players @ Questionnaire
@ Interview
Countermea | How the Project took countermeasures to the Countermeasures (@ Project @ Document
sures to the | recommendations from the Mid-term Review taken by the Project reports review
recommend | Team. @ Views of @ Questionnaire
ations at related players | @ Interview
Mid-term What kinds of influence and/or changes were Influences and/or @ Project (@ Document
Review observed on the project activities after the changes as the reports review
countermeasures were taken by the Project. results from the @ Views of @ Questionnaire
countermeasures related players | @ Interview
Problems on | Whether there were obstacles or problems for Contributing and @ Projectreports | O Document
implementat | the implementation of the project activities. inhibitory factors ®@ Views of review
ion process related players | @ Questionnaire
@ Interview




[Five Evaluation Criteria] The Project for R I and Development of Therapeutic Produets against Infectious Di ially Dengue Virus Infecti
Five Evaluation Classification . Necessary data Means of
Criteria | Major | Middle Small I Criteria and Infon?;ation Data Source Verification
= | Priority Consistency of the Project Purpose with Thal Compariso | Related policies in | (O Document for | @ Document
2 policies with regard to health policies and/or n with Thai | Thailand related policies review
§ science and technology policies. policies @ MOPH @ Interview
g @ JICAExperts, | @ Questionnaire
C/P
Consistency with Japan’s | Relativity with Compariso | Prioritized areain | (D Japan’s ODA Document review
ODA policies and JICA's | prioritized area in nwith Thai | Japan’s ODA policies for
aid policies Japan's ODA policies health policies for Thailand
related Thailand ® Japan’s Global
policies Health Policy
2011-2015
Relativity with Comparise | Place of health JICA’s aid policy | Decument review
prioritized area in n with Thai | assistance in the for Thailand
JICA’s aid policies health JICA’s aid policies
related
policies
Necessity | Relevance of target Consistency of needs @ Experiences @ Project @ Document
group of target group with /performances documents review
the Project Purpose of C/Ps @ JICAExperts, | @ Interview
@ Status of cip
target diseases | @ Health
in Thailand statistics
Appropria | Appropriateness of research design and/or Background @ JICA ex-ante @ Document
teness of | approaches in the framework of SATREPS and/or process for evaluation review
implement research design report @ Questionnaire
ation and/or approaches | @ JICA Experts, | @ Interview
method C/P
Special consideration Special assiduities for Views of related @ JICA Experts @ Document
gender issues, social players @ c/p review
grades, environment, @ Questionnaire
ethnic groups, etc. @ Interview
Techaical superiority of Japanese research institutes Skills and @ Project © Document
experiences of docurnents 1eview
Japanese research | @ JICAExperts | @ Interview
institutes @ crp
o | Achievem | Status of the Performance of project Performance of @ Project @ Document
2 | ents achievements of Outputs | activities project activities documents review
%. and its @ JICAExperts, | @ Questionnaire
% accomplishments C/P @ Interview
& Status ofthe D Status of @ Project @ Document
achievements of OVIs achievements documents review .
for Outputs of OVIs @ JICAExperts, | @ Questionnaire
@ Project c/p @ Interview
activities and
its
accomplishmen
s
Whether competency Outputs other than | D Project reports | @ Document
of Thai researchers the scope of the @ A review
regarding the project activities Experts, C/P @ Interview
development of @ Questionnaire
bioproducts and the @ Direct
exploration of novel observation
bioactive compounds
are strengthened
Whether systems on Outputs other than | @ Project reports | @ Document
research and the scope of the @ Jica review
pharmaceutical affairs project activities Experts, C/P @ Interview
of bioproducts are @ Questionnaire
streamlined. @ Direct
observation
Probability of the Whether research and | Systematic | @ Status of @ Project reports | (D Document
achievement of the development capacity | judgment achievements @ JICAExperts, review
Project Purpose of therapeutic products of OVIs C/P @ interview
against infectious @ Outputs other @ Questionnaire
diseases, especially than the scope @ Direct
dengue hemorrhagic of the project observation
fever is improved in activities
Thai research
institutes, N J ”C.

¥




[ Five Evaluation Criteria] The Project for Research and Development of T}

ic Products against Infectious Di

jally Dengue Virus Infection

Five Evaluation Classification A Necessary data Means of
CriteriaE Major Middle T Srmall 4’ Criteria | g mfogmﬂonI Data Source l Verification
| Cause-and 1 Whether the Project Whether there was no | Verification ] Verification by @ Project @ Document
-effect Purpose was attained as logical error from the of logical Evaluation Team documents review
relationshi | a result of the aspect of relationship @ JICAExperts, | @ Interview
P achievements of Outputs | cause-and-effect Ccip
relationship.
Whether there was any | Verification | @ Verification by | O Project @ Document
other effective of Evaluation documents review
approaches for the implementa Team @ NCAExperts, | @ Questionnaire
achievement of the tion ® Views of Crp @ Interview
Project Purpose approaches related parties
Contributi | Appropriateness of the Whether important Confirmati | Verification by @ Project @ Document
ng and important assumptions assumptions are on current Evaluation Team documents review
inhibitory appropriate from situation @ JICAExperts, | @ Interview
factors aspects of current c/p
situation.
Whether important Verification | Verification by @® Project @ Document
assumptions are of logical Evaluation Team document review
appropriate from relationship @ JICAExperts, | @ Tnterview
aspects of current cie
situation and logical
relationship
Whether important Confirmation of the Status of budget (D Project (@ Document
assumptions are fulfilled, | current status of “The allocation by Thai documents review
Thai side properly side @ JICAExperts, | @ Questionnaire
allocates necessary Cc/P @ Interview
budger”.
Confirmation of the @ Turnovertate | @ Project (@ Document
current status of of Thai documents review
“Trained counterparis researchers @ JICAExperts, | @ Questionnaire
do not leave their @ Status of Cc/p @ Interview
position sa as to affect human resource
the outputs of the allocation by
Project”. Thai side
Other unexpected Other expected @ JICAExperts, | O Document
factors and/or unexpected c/p review
extemnal factors @ Project @ Questionnaire
documents @ Interview
m | Time Whether Qutputs were attained as scheduled, Progress control @ Project @ Document
5":3 resource of the project documents review
g activities @ Views of @ Questicnnaire
g related players | @ Interview
Quality, Whether quality, Whether the number Compariso | (D Record of @ Inputrecords | O Document
quantity quantity and timing of and period, areas of n of results dispatch of @ Project review
and timing | inputs were appropriate. | expertise and timing of | and plan experts documents @ Questionnaire
of inputs dispateh of JICA @ Attitude and @ JNCAExperts, | @ Interview
expert were performance of C/p
appropriate. experts
Whether types, (D Record of @ Inputrecords | @ Document
quantity and timing of equipment @ JICA Experts, review
installation were provision C/P @ Questionnaire
appropriate. @ Utilization @ Direct
status of observation
~_equipment @ Interview
Whether timing, @ Acceptance of | O Inputrecords | D Document
contents and duration trainees ® Trainees review
of training in Japan @ Other @ JICAExperts @ Questionnaire
were appropriate, and necessary ® Interview
how the training information
contributed for the
achievement of
Qutpuis.
Whether timing, @ Records of @ Project @ Document
contents, duration on-site documents review
follow-up of on-site trainings @ NCAExperts, | @ Questionnaire
trainings were @ Accomplishm Ccre @ Interview
appropriate. ents of
trainings
Whether the budget Local costs from | @ Inputrecords | (D Docurgent
for local costs was Japan side @ Experts revie»;“‘
appropriately @ Interview
implemented.




[Five Eval Criteria] The Praject for R h and Develog of T ic Products against Ink Di pecially Dengue Virus Infecti
Five Evaluation Classification | o Necessary data Means of
Criteria | Major | Middle | Small | Ciitria | ormation Data Source l Verification
Whether allocation of Allocation of local | @ Input records @© Document
Thai C/Ps and budget costs and @ JICA Experts, review
for the Project were researchers from c/P ® Questionnaire
appropriate, Thai side @ Interview
Collaboration with other | Whether there was Benefits derived @ Project @ Document
resources any collaboration with from collaborative documents review
RCC-ERI and/or activities with @ JICA Bxperts | @ Questionnaire
MOCID for the other
achievement of development
Qutputs, partners,
Whether there was any Benefits derived @ Project @ Document
collaboration with from collaborative documents review
other resources activities with @ JICA Experis @ Questionnaire
contributed for the other development
achievement of partners.
Qutputs.
Contributi | Whether the Whether the approval Timing of @ JICAExperts, | @ Document
ng and pre-conditions were is obtained from the approval of C/p Teview
inhibitory | fulfilled by the ethical committee for research for each @ Project ® Questionnaire
factors scheduled the research subjects subject by the docurents @ Interview
commencement of the conducted in the ethical committee
Project. Project.
Other unexpected Other expected @ NCAExperts, | @ Document
factors and/or unexpected cre review
external factors @ Project @ Questionnaire
documents @ Interview
Whether there were any contributing factors to Other necessary @ Project @ Document
efficiency. information documents review
® JICA Experts, | @ Questionnaire
CiP @ Interview
Whether there were any inhibitory factors to Other necessary @ Project @ Document
efficiency. information documents review
@ JICABxperts, | @ Questionnaire
cir @ Interview
— | Probabilit | Whether the research techniques provided by the Exploration | @ Prospect of @ Project @ Document
§ yof Project are expected to be ntilized for other based on achievement documents review
2 | achieveme | pharmaceutical development by Thai side after the | the current of the Project @ Views of ® Questionnaire
nt of end of the project period. status Purpose related players | @ Interview
envisaged @ Verification of
Overall Sustainability
Goal Whether candidates with regard to dengue Exploration | @ Prospect of @ Project @ Document
hemorrhagic fever, influenza and/or botulinum are | based on achievement documents review
expected to be subject to official pre-clinical trials the current of the Project @ Views of @ Questionnaire
in Japan and/or Thailand, status Purpose related players | @ Interview
@ Verification of
Sustainability
Other Whether there are any | Positive impacts Other necessary @ Project reporis | @ Document
impacts positive and/or information @ JICA Experts, review
negative impacts cr ® Questionnaire
confirmed and/or @ Views of @ Interview
expected to be related players
generated other than Negative impacts Other necessary @ Project reports | (D Document
Overall Geal information @ JICA Experts, review
C/p @ Questionnaire
@ Views of @ Interview
related players
e | Probabilit | Political and Whether the policies Related policies in | @ MOPH @ Document
g | yof institutional aspects related to infection Thailand @ JICA Experts, review
= | maintainin control and science and C/p @ Questionnaire
% gthe technology would be @ Views of ® Interview
& | benefits maintained and/or related players
derived enhanced.
from the Financial aspect Whether the budget for Related policies in | @ MOPH @ Document
Project infection control and Thailand @ JICA Experts, review
seience and technology . c/p ® Questionnaire
will be maintained. @ Views of @ Interview
related players

Nt




[ Five Evaluation Criteria] The Project for Research and Development of Therapeutic Products against Infeetious Di

especially Dengue Virus Infecti

Five Evaluation Classification o Necessary data Means of
Criteria I Major___ | Middle [ Small I Criteria and lnfor:ynation Data Source I Verification ,
Whether the budget for Efforts taken by @ JICA Experts, | @ Document
continuation of research the Project for c/P review
activities for each acquisition of ® Views of @ Questionnaire
research subject will be research budget related players | @ Interview
secured after the end of
the project period.
Whether the budget and Related policiesin | @ MOPH @ Document
personnel for the Thailand @ JICA Experts, review
enhancement of the C/P @ Questionnaire
benefit will be allocated. @ Views of @ Interview
related players
Technical aspect Whether the research @ Presence of @ Projectreports | @ Document
techniques provided by majntenance @ JICA Experts, review
the Project will be mechanism for c/p @ Questionnaire
maintained and enhanced of technical @ Views of @ Interview
autonomously. benefits related players
@ Opportunities
to update
technical skills
Whether technical Results of @ Project @ Questionnaire
assistances and/or discussions reports s
follow—up of research ® JICA Bxperts | @ Interview
activities toward
preclinical trials are
discussed in each
research subject.
Contributing and Whether technological Progress of the ® Project O EHE
inhibitory factors development for technological reports Questionnaires
cost-reduction of development ® JICA Experts | @ A4 a—
antibody drugs Interview
Whether technological Progress of the @ Project @ Questionnaire
development for technological reports s
evaluation system of development ® JICA Experts @ Interview
neutralization activity
using adult mice
Whether prefit sharing Results of @ Project reports | @ Questionnaire
of patent income is discussions @ JICAExperts | @ Interview
discussed amongst
eligible partics
Whether Results of (D Projectreports | (U Questionnaire
countermeasures against discussions @ JICA Experts @ Interview
envisaged inhibitory
factors for sustainability
were discussed by the
Project and C/Ps.
Comprehe | Whether the comprehensive sustainability is N/A @ Project Analytical
nsive secured or not, in the view of above-mentioned documents evaluation by the
sustainabil | aspects. @ NCAExperts, | Evaluation Team

ity

c/p
@ Views of
related players

) Nyt



Annex 4
Persons Interviewed

1. Department of Medical Sciences (DMSc)

Dr. Niphon Popattanachai Director General
Mr. Tetsuo Yamashita Project Coordinator (JICA Expert)

2.  National Institute of Health (NIH)

Dr. Somchai Sangkitporn Director

Dr. Jotika Boon-Long Medical Scientist (Senior Professional Level)
Ms. Surapee Anantapreecha Medical Scientist (Expert Level)

Dr. Aree Thattiyaphong Medical Technologist (Senior Professional Level)
Dr. Piyada Wangrungsarb Medical Technologist (Senior Professional Level)
Dr. Navakanit Sachanonta Veterinarian (Professional Level)

Dr. Waridtha Sa-nguanruang . Veterinarian

Ms. Atchareeya A-neugoonpipat Medical Technologist (Senior Professional Level)
Ms. Pattarin Prawatsilpa Medical Scientist (Professional Level)

Ms. Narawan Panngam Medical Scientist

Ms. Pranee Makouohk Medical Scientist

Mr. Pattara Wongjaroen Medical Scientist

Ms. Pojaporn Pinrod Secretary

3. Medical Biotechnology Center (MBC)

Dr. Panadda Dhepakson Director
Ms. Naphatsawan Boonsathorn Medical Technologist (Senior Professional Level)
Mr. Apichai Prachasuphap Medical Scientist
Ms. Smolrat Panthong Medical Scientist
Mr. Chanin Jirapongwattana Medial Scientist
4.  Faculty of Tropical Medicine, Mahidol University (FTM-MU)
Dr. Pongrama Ramasoota Associate Professor,
. Deputy Dean for Research and Innovation
Dr. Pannamthip Pitaksajjkul Lecturer
Dr. Chayanee Setthapramote Research Assistant

5.  Faculty of Science, Mahidol University (FS-MU)
Dr. Watanalai Panbangred Professor
Ms. Ousana Ongcharoenwut Researcher

6.  Research Institute for Microbial Diseases, Osaka University (RIMD-OU)

Dr. Kazuyoshi Ikuta Professor

Dr. Yukako Fujinaga Specially Appointed Professor

Dr, Akeshi Kurosu Assistant Professor

Dr. Tadahiro Sasaki Specially Appointed Assistant Professor

7.  Imtermational Cenier for Biotechnology, Osaka University (ICB-OU)

Dr. Takuya Nihira Professor
Dr. Kazuhito Fujiyama Professor
Dr. Ryo Misaki Assistant Professor

8. Embassy of Japan
Mr. Yoshihiko Ishikawa First Secretary

9.  Thailand Office, Japan International Cooperation Agency (JICA)

Mr. Kazuhiro Yoneda Chief Representative

Mr. Yasumitsu Kinoshita Senior Representative

Mr. Daisuke lijima Representative N"\'go.,
Ms. Somsri Sukumpantanasan Senior Program Officer



Research Contents and Personnel Allocation

As of February 2204, 2013

Research Subject Thai side Research Content Japanese side
Human Dengue | DMSc(NIH) YrSurapee Anantapreecha Clinical sample Kazunori Qishi(NIID)
Monoclonal T Atchareeya A-neugoonpipat Takeshi Kurosu(RIMD)
Antibodies Pranee Maekmohk
(MBA) T Aree Thattiyaphong Human MAb preparation Kazuyoshi Ikuta(RIMD)

Pattarin Prawatsilpa Kenichiro Ono(MBL)
Sasithon Khangrang Takeshi Kurosu(RIMD)
Wunsatip Nispa Tadahiro Sasaki(RIMD)
T Surapee Anantapreecha Evaluation of effectiveness by in vitro models | Kazuyoshi Ikuta(RIMD)
Atchareeya A-neugoonpipat Takeshi Kurosu(RIMD)
Narawan Punngram Tadahiro Sasaki(RIMD)
Pattara Wongjaroen Azusa Asai(RIMD)
T Navakanit Sachanonta Evaluation of effectiveness and safety by in | Kazuyoshi Ikuta(RIMD)
Waridtha Sa-nguanruang vivo models Kazunori Qishi(NIID}
Somchai Sa-ing-kaew Takeshi Kurosu(RIMD)
Azusa Asai(RIMD)
T Panadda Dhepakson Human MAD gene cloning Kazuhito Fujiyama(ICB)
Apichai Prachasuphap Ryo Misaki(ICB)
Porntip Chuapeng
t Panadda Dhepakson Human MAD gene expression Kazuyoshi Ikuta(RIMD)
Apichai Prachasuphap Kazuhito Fujiyama(ICB)
Duangrat Julaksorn Ryo Misaki(ICR)
Anicha Leuungchaichaweng
Mahidol ¥¢Pongrama Ramasoota Human MAD gene cloning Kazuhito Fujiyama(ICB)
University Pannamthip Pitaksajjkul Ryo Misaki(ICB)
('IYOP{C‘}I Surachet Benjathummarak
Medicine) Pongrama Ramasoota Human MADb gene expression Kazuyoshi Ikuta(RIMD)
Pannamthip Pitaksajjkul Kazuhito Fujiyama(ICB)
Ryo Misaki(ICB)
T Kriengsak Limkittikul Clinical sample Kazunori Oishi(NIID)
E. Weerapong Phumratana Takeshi Kurosu(RIMD)
Teera Kusolsuk
. 7’ T Pornsawan Luergwuttiwong | Human MAb preparation Kazuyoshi Tkuta(RIMD)
Chayanee Setthapramote Kenichiro Ono(MBL)




Chonlatip Pipattanaboon

Takeshi Kurosu(RIMD)

~al\ry

Tadahiro Sasaki(RIMD)
Research Contents and Personnel Allocation As of 30th January 2013
Research Subject Thai side Research Content Japanese side
Human Dengue Mahidol T Pornsawan Luergwuttiwong | Evaluation of effectiveness by in vitro models | Kazuyoshi Tkuta(RIMD)
Monoclonal University Sujitra Keadsanti Takeshi Kurosu(RIMD)
Antibodies (Tropical Chayanee Setthapramote Tadahiro Sasaki(RIMD)
(MBA) Medicine) Azusa Asai(RIMD)
¥ Urai Chaisri Evaluation of effectiveness and safety by in | Kazuyoshi Tkuta(RIMD)
vivo models Kazunori Qishi(NIID)
Takeshi Kurosu(RIMD)
Azusa Asai(RIMD)
Influenza | DMSe Clinical sample Kazuyoshi Ikuta(RIMD)
(MBC,NIH) YrNaphatsawan Boonsathorn Takaaki Nakaya(KPUM)
Malinee Chittaganpitch
T Naphatsawan Boonsathorn | Human MAb preparation Kazuyoshi Ikuta(RIMD)
Sumolrat Panthong Takaaki Nakaya(KPUM)
Kenichiro Ono(MBL)
Tadahiro Sasaki(RIMD)
T Naphatsawan Boonsathorn | Evaluation of effectiveness by in vitro models | Kazuyoshi Ikuta(RIMD)
Malinee Chittaganpitch Takaaki Nakaya(KPUM)
Sumolrat Panthong Tadahiro Sasaki(RIMD)
T Naphatsawan Boonsathorn | Evaluation of effectiveness and safety by in | Takaaki Nakaya(RIMD)
Navakanit Sachanonta vivo models Kazunori Qishi(NIID)
Sumolrat Panthong
Waridtha Sa-nguanruang
Somchai Sa-ing-kaew
Sarawut Kokusunan
t Panadda Dhepaksorn Kazuhito Fujiyama(ICB)
Apichai Prachasuphap Human MAbD gene cloning Ryo Misaki(ICB)
Naphatsawan Boonsathorn
Sumolrat Panthong
T Panadda Dhepaksorn Human MAb gene expression Takaalki Nakaya(KPUM)
Apichai Prachasuphap Kazuhito Fujiyama(ICB)
Naphatsawan Boonsathorn Ryo Misaki(ICB)
Sumolrat Panthong Masatoshi Momota(MBL)
(Botulinum | DMSc(NIH) | s%Piyada Wangrungsarb Genetic typing of botulinum toxin Yasuhiko Horiguchi(RIMD)
Toxin) Chutima Jittaprasatsin +(purification of toxin) Yukako Fujinaga(RIMD)
T Piyada Wangrungsarb (Clinical sample) Yasuhiko Horiguchi(RIMD)
Chutima Jittaprasatsin Yukako Fujinaga(RIMD)




Research Contents and Personnel Allocation. As of 30t January 2013
Research Subject Thai side Research Content Japanese side
Human (Botulinum | DMSc(NIH) | t Piyada Wangrungsarb (Human MADb preparation) Yasuhiko Horiguchi(RIMD)
Monoclonal | Toxin) Yukako Fujinaga(RIMD)
Antibodies Kenichiro Ono(MBL)
(MBA) Tadahiro Sasaki(RIMD)
T Piyada Wangrungsarb (Evaluation of effectiveness by in vitro | YasuhikoHoriguchi(RIMD)
Chutima Jittaprasatsin models) Yukako Fujinaga(RIMD)
Tadahiro Sasaki(RIMD)
t Navakanit Sachanonta (Evaluation of effectiveness and safety by in | Yasuhiko Horiguchi(RIMD)
Piyada Wangrungsarb vivo models) Yukako Fu]maga(RIMD)
Waridtha Sa-nguanruang
Somchai Sa-ing-kaew
Karun Suthivarakon
T Panadda Dhepaksorn (Human MAD gene cloning) Kazuhito Fujiyama(ICB)
Piyada Wangrungsarb Ryo Misaki(ICB)
Apichai Prachasuphap
Porntip Chuapeng
T Panadda Dhepaksorn (Human MAD gene expression) Yasuhiko Horiguchi(RIMD)
Piyada Wangrungsarb Yukako Fujinaga(RIMD)
Apichai Prachasuphap Kazuhito Fujiyama(ICB)
Duangrat Julaksorn Ryo Misalki{ICB)
Anicha Leungchaichaweng
New Dengue Mahidol YrWatanalai Panbangred Search for new compounds from Thai natural | Takuya Nihira(ICB)
compound University Ousana Boonlucksanawong microorganisms, including plant-and insect
(Science) Mayura Janhom —derived bacteria
DMSc T Surapee Anantapreecha Evaluation of effectiveness by in vitro models | Kazuyoshi Ikuta(RIMD)
(NIH) Atchareeya A-neugoonpipat Tadahiro Sasaki(RIMD)
Narawan Punngram Takeshi Kurosu(RIMD)
T Navakanit Sachanenta Evaluation of effectiveness and safety by in | Kazuyoshi Ikuta(RIMD)
Surapee Anantapreecha vivo models Kazunori Oishi(NIID)
Atchareeya A-neugoonpipat Tadahiro Sasaki(RIMD)
Waridtha Sa-nguanruang Takeshi Kurosu(RIMD)
Somchai Saing-kaew
Narawan Punngram

g\lote: wleader, T: Sub-leader, DMSc: Department of Medical Sciences, NIH: National Institute of Health, MBC: Medical Biotechnology Center,
RIMD: Research Institute for Microbial Diseases, Osaka University, ICB: International Center for Biotechnology, Osaka University,

f

MBL: Medical and Biological Laboratories Litd.




Dispatch of Japanese Experts

As of February 22™, 2013

JFY2009
No Name Organization Pasition Field Duration
1 Tetsuo Yamashita Contractual JICA Project Coordinator 2009.7.16:20103.31
2 Kazuyoshi Tkuta Osaka University Professor Chief Advisor 2009.7.30-2009.84
3 Kazuyoshi Tkuta Osaka University Professor Chief Advisor 2009.9.13-2009.9.15
4 Kazuyoshi Ikuta Osaka University Professor Chief Advisor 2009.10.4-2009.10.7
5 Kazuyoshi Tkuta Osaka University Professor Chief Advisor 2009.11.12-2009.11.17
6 Takeshi Kurosu Osaka University Assistant Professor Viral experimenis 2009.11,12-2009.11,20
7 Takaaki Nakaya Osaka University Associate Professor Viral experiments 2009.11.15-2009.11.17
8 Yukako Fujinaga Osaka University Associate Professor Microorganisms experiments 2009.11.15-2009.11.17
9 Takuya Nihira Osaka University Professor Identification of 2000,11,14-2009.11.17
novel compounds
10 | Kazuhito Fujiyama Osaka University Professor Cell manipulation technicque 2009.11.15-2009.11.17
1 Motoki Kuhara Medical and Biological Director Cell 2009.11.15-2009.11.17
Laboratories Ltd. manipulation technique
12 | Masatoshi Momota | Medical and Biological Researcher Gene manipulation technique 2009.11.152009.11.17
Laboratories Ltd.
13 Kazuyoshi Tkuta Osaka University Professor Chief Advisor 2009.11.30-2009.12.4
14 Tadahiro Sasaki Osaka University Researcher Viral experiments 2009.12.1-2009.12.9
15 Takuya Nihira Osaka University Professor Identification of 2009.124-2009.12.8
novel compotnds
16 Tadahiro Sasaki Osaka University Researcher Viral experiments 2009.12.20-2009.12.29
17 Kazuyoshi Tkuta Osaka University Professor Chief Adviser 2010.1.17-2010.1.20
18 Tadahiro Sasaki Osaka University Researcher Viral experiments 2010.1.11-2010.1.29
19 Yukako Fujinaga QOsaka University Associate Professor Microorganisms experiments 2010.1.17-2010.1.18
20 Takaaki Nakaya Osaka University Associate Professor Viral experiments 2010.1.17-2010.1.18
21 | Kazuhito Fujiyama Osaka University Professor Cell manipulation technique 2010.1,162010.1.19
2 Takuya Nihira Osaka Universily Professor Identification of 2010.1.192010.1.21
novel compounds
23 Kazuyoshi Tkuta Osaka University Professor Chief Advisor 20103.10-2010.3.17
24 Tadahiro Sasaki Osaka University Researcher Viral experiments 2010.3.8-20103.19
25 Kazuyoshi Tkuta Osaka University Professor Chief Advisor 20103.31-20104.3
26 Tadahiro Sasaki Osaka University Researcher Viral experiments 20103.31-20104.3
JFY2010
No Name Organization Position Field Duration
1 Tetsuo Yamashita Contractual JICAProject Coordinator 20104.1-22011.3.31
2 Kazuyoshi Tkuta Osaka University Professor Chief Advisor 2010.5.122010.5.19
3 Ttaru Hirai Osaka University Associate Professor Microorganisms experiments 2010.5.122010.5.18
4 Takeshi Kurosu Osaka University Assistant Professor Viral experiments 20105,16-2010.5.21
5 Kazunori Qishi Osaka University Professor Microorganisms experiments 20105.16-2010.5.18
6 Kazuhito Fujiyama Osaka University Professor Cell manipulation technique 20105.16-2010.5.18
7 Tadahiro Sasaki Osaka University Researcher Virad experiments 20105.11-2010.6.24
8 Kazuyoshi Tkarta Osaka University Professor Chief Advisor 2010.6.20-2010.6.24
9 Takeshi Kurosu Osaka University Assistant Professor Viral experiments 2010.6.20-2010.6.24
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10 Kazuyoshi Tkuta Osaka University Professor Chief Advisor 2010.7.27-2010.8.4
11 Yohei Watanabe Osaka University Researcher Viral experimenis 2010.727-2010.7.31
12 Mayo Yasugi Osaka University Researcher Viral experiments 2010.7.27-2010.7.31
13 | Motohide Takahashi National institute of Director Microorganisms experiments 2010.7.28-2010.7.3}
Infectious Diseases
14 Shunji Kozaki Osaka Prefecture Professor Microorganisms experiments 2010.7.28-2010.7.31
University
15 Ttaru Hirai Osaka University Associate Professor Microorganisms experiments 2010.7.28-2010.7.31
16 Motoki Kuhara Medical and Biological Director Cell 2010.7.28-2010.7.31
Laboratories Ltd. manipulation technique
17 | Masatoshi Momota | Medical and Biological Researcher Gene manipulation technigue 2010,7.28-2010,7.31
Laboratories Ltd.
18 Takaaki Nakaya Osaka University Associate Professor Viral experiments 2010.7.28-2010.7.30
19 | Kazuhito Fujiyama Osaka University Professor Cell manipulation technique 2010.7.28-2010.7.31
20 Kazuyoshi Ikuta Osaka University Professor Chief Advisor 20109.1-201094
21 Tadahiro Sasaki Osaka University Researcher Viral experiments 2010.7.1-2010.94
2 Kazuyoshi Ikuta Osaka University Professor Chief Advisor 2010.9.29-2010.10.1
23 Tadahiro Sasaki Osaka University Researcher Viral experiments 20109.10-2010.10.9
24 Takeshi Kurosu Osaka University Assistant Professor Viral experiments 2010.1020-2010.10.23
25 Kazuyoshi Daita Osaka University Professor Chief Advisor 2010.1020-2010.10.30
26 Tadahiro Sasaki Osaka University Researcher Viral experiments 2010.1020-2010.10.30
27 Tadahiro Sasaki Osaka University Researcher Viral experiments 2010.11.162010.11.20
28 Ritsuke Koketsu | The Research Researcher Viral experiments 2010.11.29-2010.124
Foundation for
Microbial Diseases of
Osaka University
29 Kazyoshi Tkuta Osaka University Professor Chief Advisor 2010.11.2922010.124
30 Mayo Yasugi Osaka University Researcher Viral experiments 2010.11.29-2010.124
31 Takeshi Kurosu Osaka University Assistant Professor Viral experiments 2010.11.29-2010.12.9
32 Tadahiro Sasaki Osaka University Researcher Viral experiments 2010.11.29-2010.12.10
33 Takuya Nihira Osaka University Professor Tdentification of 2010.1129-2010.12.4
novel compounds
34 Kazuyoshi Ikuta Osaka University Professor Chief Advisor 2010.1221-2010.12.25
35 Kazuyoshi Ikuta Osaka University Professor Chief Advisor 2011.121-2011.1.14
36 Takeshi Kurosu Osaka University Assistant Professor Viral experiments 2011.1.13-2011.1.15
37 Tadahiro Sasaki Osaka University Researcher Viral experiments 2011.1.1222011.1.15
38 ‘Yohei Watanabe Osaka University Researcher Viral experiments 2011.1.1222011.1.15
39 Mayo Yasugi Osaka University Researcher Viral experiments 2011.1.12-2011.1.15
40 Kazunori Qishi Osaka University Professor Microorganisms experiments 2011.1.12-2011.1.15
41 Takaaki Nakaya Osaka University Associate Professor Viral experiments 2011.1.13-2011.1.15
42 Itaru Hirai Osaka University Associate Professor Microorganisms experiments 2011.1.12-2011.1.15
43 | Masatoshi Momota | Medical and Biological Researcher Gene manipulation technique 2011.1.12-2011.1.15
Laboratories Lid.
4 Takuya Nihira Osaka University Professor Identification of 2011.1.10-2011.1.15
novel compounds
45 | Kazhito Fujivama Osaka University Professor Cell manipulation technique 2011.1.11-2011.1.15
46 Kazuyoshi knta Osaka University Professor Chief Advisor 2011.2.1722011.2.26

Yo
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47 Takeshi Kurosu Osaka University Assistant Professor Viral experiments 2011.221-2011.226
43 Tadahiro Sasaki Osaka University Researcher Viral experiments 2011,221-2011.2.26
49 Tadzahiro Sasaki Osaka University Researcher Viral experiments 2011.3.142011.3.18
30 Kazuyoshi Ikuta Osaka University Professor Chief Advisor 2011321-2011.327
JFY2011
No Name Organization Position Field Duration
1 Tetsuo Yamashita Contractual JICAProject Coordinator 20114.1-2012331
2 | Kazuhito Fujiyama Osaka University Professor Celi manipulation technique 2011.4.5-2011.4.8
3 Kazyoshi Tkuta Osaka University Professor Chief Advisor 2011.4.23-2011.53
4 Takuya Nihira Osaka University Professor Identification of 20114.24-2011.5.1
novel compounds
5 Tadahiro Sasaki Osaka University Researcher Viral experiments 2011.5.18-2011.6.10
6 Kazuyoshi Ikuta Osaka University Professor Chief Advisor 2011.521-2011.525
7 | Kazuhito Fujiyama Osaka University Professor Cell manipulation technique 2011.5.30-2011.62
8 Takeshi Kurosu Osaka University Assistant Professor Viral experiments 2011.530-2011.64
9 Takuya Nihira Osaka University Professor Identification of 2011.6.12-2011.6.14
novel compounds
10 Takuya Nihira Osaka University Professor Identification of 2011.6.16-2011.6.19
novel compourids
11 Kazuyoshi lkuta Osaka University Professor Chief Advisor 2011.6:20-2011.6.24
12 Tadahiro Sasaki Osaka University Researcher Viral experiments 2011.620-2011.7.15
13 Takuya Nihira Osaka University Professor Identification of 2011.720-2011.7.24
novel compounds
14 Kaziyoshi kuta Osaka University Professor Chief Advisor 2011.724-2011.730
15 Tadahiro Sasaki Osaka University Researcher Viral experiments 2011725201181
16 Ryo Misaki Osaka University Assistant Professor Cell manipulation technique 2011.7.26-2011.8.6
17 Takeshi Kurosu Osaka University Assistant Professor Viral experiments 2011.7.27-2011.83
18 Mayo Yasugi Osaka University Researcher Viral experiments 2011.7.27-2011.730
19 Yukako Fujinapga Osaka University Associate Professor Microorganisms experiments 2011.7.27-2011.7.30
20 Kenichiro Ono Medical and Biological Researcher Cell manipulation technique 2011.727-2011.730
Laboratories Ltd.
21 | Masatoshi Momota | Medical and Biological Researcher Gene manipulation technique 2011.727-2011.7.30
Laboratories Ltd.
22 Kazuyoshi Tkuta Osaka University Professor Chief Advisor 2011.824-2011.9.1
23 Tadahiro Sasaki Osaka University Researcher Viral experiments 2011.8.24-2011.9.1
24 Takuya Nihira Osaka University Professor Identification of 201193-20119.13
novel compounds
25 Kazuyoshi Tkuta Osaka University Professor Chief Advisor 2011.9.25-2011.9.30
26 Takeshi Kurosu Osaka University Assistant Professor Viral experiments 2011.925-2011.9.28
27 Kazuyoshi Tkuta Osaka University Professor Chief Advisor 2011.10.142011.1020
28 Kazuyoshi Tkuta Osaka University Professor Chief Advisor 2011.1128-2011.12.2
29 Mayo Yasugi Osaka University Rescarcher Viral experiments 2011.11.30-2011.122
30 Kazuyoshi Tarta Osaka University Professor Chief Advisor 2011.12.192011.1222
3 Takeshi Kurosu Osaka University Assistant Professor Viral experiments 2011.12.192011.1222
32 Tadahiro Sasaki Osaka University Researcher Viral experiments 2011.12.192011.12.22
33 Ryo Misaki Osaka University Assistant Professor Cell manipulation technique 2011.12.192011.1223
34 Kazuyoshi Ikuta Osaka University Professor Chief Advisor 2012.1.19-2012.1.28
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a5 Takeshi Kurosu Osaka University Assistant Professor Viral experimenis 2012.1.19-2012.1.26
36 Tadahiro Sasaki Osaka University S.A Assistant Viral experiments 2012.1.15-2012,1.26
Professor
37 Mayo Yasugi Osaka University S.A Assistant Viral experiments 2012.120-2012.1.26
Professor
38 Yukako Fujinaga Osaka University S.A Professor Microorganisms experiments 2012.1.20-2012.1.26
39 Kazunori Oishi Osaka University S.A Professor Microorganisms experiments 2012.1.23-2012.1.24
40 Takuya Nihira Osaka University Professor Identification of 2012,120-2012.1.26
novel compounds
41 | Kazuhito Fujiyama Osaka University Professor Cell manipulation technique 2012.1.21-2012.1.26
42 Ryo Misaki Osaka University Assistant Professor Viral experiments 2012.1222012.1.25
43 | Masatoshi Momota | Medical and Biological Researcher Gene manipulation technique 2012.1.20-2012.1.26
Laboratories Ltd.
4 Kenichiro Ono Medical and Biological Researcher Cell manipulation technique 2012,1.20-212.1.26
Laboratories Ltd.
45 | Norihito Kawashita Osaka University Assistant Professor Viral experiments 2012.120-2012.1.26
46 | Akifumi Yamnashita Tohoku University Assistant Professor Viral experiments 2012.1.20-2012.1.26
47 Kazuyoshi Ikuta Osaka University Professor Chief Advisor 2012228201233
48 Takeshi Kurosu Osaka University Assistant Professor Viral experiments 2012228201233
49 Tadahiro Sasaki Osaka University S.A Assistant Viral experiments 2012228201233
Professor
JFY2012
No Name Organization Position Field Duration
1 Kazuyoshi Ikuta Osaka University Professor Chief Advisor 2012.422-2012.4.25
Takeshi Kurosu Osaka University Assistant Professor Viral experiments 2012422-20124,25
Tadahiro Sasaki Osaka University S.A Assistant Viral experiments 20124.22-20124.25
Professor
Kazuyoshi Ikuta Osaka University Professor Chief Advisor 2012.5.10-2012.5.17
Tadahiro Sasaki Osaka University 3.A Assistant Viral experiments 2012.5.15-2012.5.23
Professor
Kazuyoshi Ikuta Osaka University Professor Chief Advisor 20127.172012.7.21
Tadahiro Sasaki Osaka University S.A Assistant Viral experiments 2012.7.162012.7.21
Professor
8 ‘Takeshi Kurosu Osaka University Assistant Professor Viral experiments 2012.7.17-2012.7.19
9 Amisa Asai Osaka University S.A Assistant Viral experiments 2012.7.17-2012.721
Professor
10 Yuta Kanai Osaka University Designated Viral experiments 2012.7.162012.7.20
Researcher
11 | Mitsuhiro Nishimura Osaka University Designated Virat experiments 2012.7.16-2012.7.20
Researcher
12 Yukako Fujinaga Osaka University S.A Professor Microorganisms experiments 2012.7.17-2012.7.20
13 | Northito Kawashita Osaka University Assistant Professor Viral experiments 2012.7.17.2012.7.20
14 | Akifumi Yamashita Osaka University Designated Viral experiments 2012.7.17-2012.7.21
Researcher
15 Ryo Misaki Osaka University Assistant Professor Cell manipulation technique 2012.7.16-2012.7.21
16 Kenichiro Ono Medical and Biologjcal Researcher Cell manipulation technique 2012.7.17-2012.7.20
Laboratories Ltd.
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17 { Masatoshi Momota | Medical and Biological Researcher Gene manipulation technique 2012.7.1722012.7.20
Laboratortes Ltd,

18 Kazuyoshi Tkuta Osaka University Professor Chief Advisor 2012.8.16-2012.8.19

19 Takeshi Kurosu Osaka University Assistant Professor Viral experiments 2012.8.15-2012.8.19

20 Tadahiro Sasaki Osaka University S.A Assistant Viral experiments 2012.8.15-2012.8.19
Professor

21 Tadahiro Sasaki Osaka University S.A Assistant Viral experiments 2012.92-201295
Professor

2 Kazuyoshi Tkuta Osaka University Professor Chief Advisor 2012.921-2012.927

23 Takeshi Kurosu Osaka University Assistant Professor Viral experiments 2012.924-2012.9.27

24 Tadahiro Sasaki Osaka University S.A Assistant Viral experiments 2012.924-2012.9.28
Professor

25 | Kazuhito Fujiyama Osaka University Professor Cell manipulation technique 2012.11.12:2012.11.15

26 Tadahiro Sasaki Osaka University S.A Assistant Viral experiments 2012.11.15-2012.11.17
Professor

27 Takuya Nihira Osaka University Professor Identification of 2012.11.192012.11.25

novel compounds

28 | Kazuihilo Fujiyama Osaka University Professor Cell manipulation technique 2012.12.5-2012.12.9

29 Kazuyoshi kuta Osaka University Professor Chief Advisor 2012.12.10-2012.12.15

30 “Takeshi Kurosu Osaka University Assistant Professor Viral experiments 2012,12.10-2012.12.13

31 Tadahiro Sasaki Osaka University S.A Assistant Viral experiments 2012.12.10-2012.12.15
Professor

32 Kazuyoshi lkuta Osaka University Professor Chief Advisor 2013.130-201322
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Counterpart training in Japan JFY2009

Name Organization Training Training Subject Training Outline of Training
Position Agency Period
Pornsawan Faculty of Osaka University | Human monoclonal antibodies 2009.11.16 1. Status of immune responses in patients as well as in
Leaungwong Tropical Research (MADb) preparation - donors vaccinated.
Medicine Institute for 2009.11.27 2. Principal how we can obtain the fusion cells of
Mahidol Microbial peripheral blood mononuclear cells (PBMCs) with
University Diseases(RIMD) fusion partner cell, SPYMEG.
Lecturer Proflkuta 3. How to perform the fusion step, screening step to
Akanitt Faculty of Osaka University | Human monocloral antibodies 2010.1.4 select the hybridoma clone producing specific
Jittmittraphap Tropical Research (MAb) preparation - antibodies, and cell cloning.
Medicine Institute for 2010.1.29
Mahidol Microbial
University Diseases(RIMD)
Lecturer ProfIkuta
Ousana Faculty of Osaka University | Purification and 2010.3.11 1. Basic purification theory and methodology for
Boonlucksanawong Science International characterization of - natural bicactive compounds
Mahidol Center for natural bioactive compounds 2010.3.28 2. How to purify compounds from crude materials.
University Biotechnology 3. How to analyze the nature of purified compounds.
Researcher (ICR)
Prof, Nihira
Naphatsawan DMSc Osaka University 2010.2.1
Boonsathorn Medical Research o
technol?gust Insi_utute_ for 20102.20
Professional Microbial . .
Level Diseases(RIMD) | Safo ty of efficiency test in animal 1. Puwification of human MADb from a large-scale
Sumolrat Panthong DMSec Associate Prof. | model & Selection and 2010.2.15 culturg. . . )
Nakaya purification of MAb R 2. Estabhshmfant .of arpmal model using mice for
Medical 2010.3.6 influenza virus infection.
Scientist 3. Principal how we can evaluate the human MAbs for
- their effectiveness and safety in animal model.
Waridtha DMSec 2010.2.29
Sa-Nguanruang Veterinarian -
2010.3.20
Pattarin DMSe Osaka University | Human monoclonal antibodies 2010.2.22 1. Status of immune responses in patients as well as in
Prawatsilp Research (MAD) preparation - donors vaccinated.
Researcher Institute for 20103.13 2. Principal how we can obtain the fusion celis of
Mierobial peripheral bloed mononuclear cells (PBMCs) with
Diseases(RIMD} fusion partner cell, SPYMEG.

3. How to perform the fusion step, screening step to
select the hybridoma clone producing specific
antibodies, and cell cloning.
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[Annex 5-3

Atchareeya DMSc Osaka University | Screening and confirmation of 2010.3.8 1. Principal for the evaluation of bioactive compounds
A-neugoonpipat Research bioactive compounds against - by in vitre and in vive assays using dengue virus.
Senior Medical Institute for dengue virus such as focus 2010.3.27 2. How to perform the in vitro and in vivo assays in the
Technologist Microbial formation assay activities of bicactive compounds.
Diseases(RIMD}
Counterpart training in Japan JFY2010
Name Organization Training Training Subject Training Outline of Training
position Agency Period
Ulai Chaisri Faculty of Osaka U. Development of model animal 2010.10.3 1. Principal how we can obtain the fusion cells of
Tropical Research for the evaluation of human - peripheral blood mononuclear cells (PBMCs) with
Medicine Institute for monoclonal antibodies against 2010.10.24 fusion partner cell, SPYMEG. .
Mahidol U. Miecrobial dengue virus 2. Neutralization assay for evaluation of antibodies
Diseases using cell culture system.
Agsistant DrKurosu 3. Evaluation of antibody-dependent enhancement of
Professor infection.
4. Bvaluation of antibodies using mice model.
Piyada DMSe Osaka Prefecture | Analysis of toxin genes of 2010.11.21 1. Genetic analysis of C. botulinum isclate associated
Wangroongsarb . Clostridium botulinum - with Thailand outbreak
Medical Prof.Kozaki 2010.12.25 2, Basic technique for handling with toxin and
technologist & organism
senior National Institute 3. Rapid detection method with PCR
professional of Infectious 4, Potency test of Anti-botulinum type A toxin with
Diseases mouse neutralization test
Dr.Takahashi 5. Basic knowledge for bio-safety control
Pannamthip Faculty of Osaka U. Characterization of IgG cDNA 2011.2.7 1. ¢cDNA cloning of IgG ¢cDNA
Pitaksajjakul Tropical International from hybridoma cell lines - 2. PCR amplification using sets of primers
Medicine Center for producing human monoclonal 2011.3.8 3. Construction of expression vector for prouction of
Mahidol U. Biotechnology antibodies recombinant IgG
Lecturer Prof . Fujiyama 4. Visit at MBL to study gene expression in animal cell
Panadda Dhepakson DMSec culture system  (MBL)
MBI Co.,Ltd.
Medical Mr.Momota
Technologist
Professional
level
Apichai DMSec
Prachasupsap
Medical
Scientist
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Chutima DMSe Osaka U. Hybridoma preparation 2011.1.31 1. Status of immune responses in patients as well as in
Chitaprasertsin Research producing human monoclonal - donors vaccinated.
Medical Institute for antibodies against botulinum 2011.3.26 2. Principal how we can obtain the fusion cells of
Scientist Microbial toxin peripheral blood mononuclear cells (PBMCs) with
Practitioner Diseases fusion partner cell, SPYMEG.

ProfIkuta 3. How to perform the fusion step, screening step to
select the hybridoma clone producing specific
antibodies, and cell cloning.

Counterpart training in Japan JFY2011
Name Organization Training Training Subject Training Outline of Training
Position Agency Period
Ousana Faculty of Osaka U. Purification and 2011.6.13 1} Purification principle of natural bioactive compounds
Boonlucksanawong Science International Center | characterization of - 2) HPLC
Mahidol U. for Biotechnology natural bioactive 2011.7.10 3) Structure elucidation based on NMR, MS and UV-Vis
Prof Nihira compounds data
Researcher
Piyada Wangroongsarb DMSec Osaka Prefecture Analysis of toxin genes of 2011.6.19 1) Genetic analysis of C. botulinum isolates associated
University Clostridium botulinum 2 - with Thailand outbreak (nucleotide sequencing of
Medical Prof. Kozaki 2011.7.9 neurotoxin gene and Southern blot hybridizatien
technologist detection of neurotoxin gene)
senior 2) Basic technique for handling with toxin and organism
professional 3) Rapid detection method with PCR
Pannamthip Faculty of Osaka U. Development of a 2011.12.11 1) Examination of a transient-antibody production
Pitaksajjakul Tropical International Center | transient-antibody - system in mammalian cells
Medicine for Biotechnology production system in 2011.12.20 2) Learning of an ELISA method to calculate the
Mahidol U. Prof Fujiyama mammalian cells amount of the produced antibodies
8) Learning of a purification protocol of the antibodies
Lecturer
A-Nuegeonpipat DMSec Osaka U. Biological study of 2012.2.13 The biological mechanism of candidate inhibitory
Atchareeya Research Institute for | candidate inhibitory - fractions from Actinomyeetes will be examined.
Senior Medical Microbiat Diseases fraction 2012.3.31
Technologist Dr.Kurosu
Anicha DMSe Osaka U. Development of a scale-up 2012.2.19 1) Learning of construction and selection of promising
Leuungchaichaweng Medical International Center | production of antibodies - cell lines for preparation of a large amount of
Scientist for Biotechnology in mammalian cells 2012.2,28 recombinant antibodies.
Apichai Prachasupsap DMSe Prof Fujiyama 2) Learning of a purification protocol of antibodies and
Medical an ELISA method to evaluate the
Scientist antibedy-production.
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Ulai Chaisri Faculty of Osaka U. Dengue virus animal 2012.3.20 The strategy of animal trial, the procedure of
Tropical Research Institute for | model - experiments and analysis of the data
Medicine Microbial Diseases 2012.3.31
Assit.Professor Dr.Kurosu
Somchai Sa-ing-kaew DMSe
Researcher
Pornsawan Faculty of Osaka U. Human monoclonal 2012.3.19 1)A large-scale culture of hybridoma clones
Leaungwong Tropical Research Institute for | antibodies (MAb) - producing human monoclonal antibodies specific
Medicine Microbial Diseases characterization 2012.3.31 to dengue and influenza virus
Lecturer Prof.Tkuta 2)Purification of immunoglobulin from the culture
Sumolrat Panthong DMSe supernatant by affinity column chromatography of
Medical pernatant by ¥ column ¢ atography o
Scientist protein G,
Counterpart training in Japan JFY2012
Name Organization Training Training Subject Training Qutline of Training
Position Agency Period
Narawan Punngram DMSc Osaka U. Evaluation of human 2012628 | To select the final best candidates for
Medical Research Institute for | mongclonal antibodiesl - therapeutic  products against dengue
Scientist Mm:;h;lﬂ]{) 1:eases 2012.6.27 infection, we need to evaluate the antibodies
ronTRuta from NIH and TMMU fairly and impartially.
Therefore, counterparts from both institutes
participate in this training with their
hybridoma cells and antibodies, and perform
the evaluation of the antibodies under same
condition.
Aree Thattivaphong DMSc Osaka U. Evaluation of human 2012.6.17 | To select the final best candidates for
_ Research Institute for | pgnoclonal antibodies2 - therapeutic products against dengue infection,
Teﬁid:ﬁiglis . Mmr%ii_ﬁll?{ﬁ;ases 2012.6.22 we need to evaluate the antibodies from NIH
Professional ) and TMMU fairly and impartially. Therefore,
level counterparts from both institutes participate
Pornsawan Faculty of in this training with their hybridoma cells and
Leaungwong Tropical antibodies, and perform the evaluation of the
Medicine antibodies under same condition.
Lecturer
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Ousana Faculty of Osaka U. Purification and 2012.9.2 | 1) Purification principle of natural bioactive
Boonlucksanawong SC{BHCB Intemiﬁ‘tmn""l Center | characterization of - compounds
Mabidol U. | fox Biotechnology | atural bioactive 2012.9.29 |2) HPLC
) compounds 3) Structure elucidation based on NMR, MS and
Researcher .
UV-Vis data
Pranee Makmohk DMSe Osaka U. HMAb 2013.1.7 | To analyze and characterize antibodies. It
Medical Research Institute for | Characterization - includes identification of target proteins and
Scientist M‘“B';lﬁlug:zases 2013.2.1 | neutralizing activity, and also interaction with
) various strains of viruses.
Sasithon Khangrang DM_Sc Osaka U. Animal Model 2013.1.7 | To analyze and characterize the effect of virus
Medical Research Institute for | Development - and antibodies using mice.
Scientist Microbial Diseases 2013.2.1
Waridtha DMSe Dr.Kurosu s
Veterinarian

Sa-nguanruang




The List of Provided Equipment

Annex 5-4

No. | JFY Item Qty Specification Model Locaion F’f:“"""y Condition | Remarks
1 | 2009 |Elisa microplate reader | |Automated microplats reader capable of Bio-Tek / EL808IU DMSc D A |Matinee
reading all 96 well microplates
2 | 2009 [Inverted microscope 1 |Inverted microscope with camera set ?;I_(I%IJF DMSc B A Malinee
3 | 2009 |Roller Machine 1 |System 2/10EH electric rocker base GE Healthcare DMSe D A  |Naphatsaw
System 2/10 EH an
Surapee (2)
4 | 2009 |Incubator 4 [Chamber Volume: 170 Litres New Brunswick, DMSc A A Aree (1)
Galaxy 170R Naphatsaw
an(1)
Isocage unitand Biosafety Single Side Iso Cage Rack, 30-cages per Rack |TECNIPLAST,21SO A (24 hrs, as attached
5 |2009 " X 1 sl as . N ; DMSc Tdays a A fite/Navaka
changing station with Air Handling Unit 30 Isocage Unit N
week) nit
s o ... |Thermo 900 Series
6 2009 |Freezer 1 ;‘;::lp;ramre Range: -50°C to -86°C, Capacity: Single Door DMSc A A :Laphatsaw
o Uplights, Model:
‘Temperature Range: -50°C to -80°C, Capacity: [SANYQ, MDF-
7 12009 |Freezer 1 25 Teu fi. UV DMSe A A Surapee
Taylor-Wharton
8 | 2009iLiquid Nitrogen Tank 8 |Capacity: 3litters, Static holding time: 27days |Cryogenics, DMS¢ B A Surapee
Model XTL3
Malinee(1-
BIOTEK D BSL-
9 | 2009 |ELISA Washer 4 |All 96-weli plates, 1 x 8 strips (8-channel) Instrument,inc. DMSc A (D) A 3)Naphatsa
Bio-Tek/ ELx50/8 wan(1)Aree
)
Capacity: 50liners, Static holding time: CHART(MVE) Areg (1)
10 | 2008 |Liquid Nitrogen Tank g [Capacity: d 8 time: DMSc D A |Naphatsaw
102days LAB30 an(1)
Micraplates: 6-, 12-, 24-, 48-, 96- and 384 |BIOTEK
11 | 2009 |Microplate dispenser 1 [well microplates in low profile, standard and |Instrument,inc, DMSc C A Aree
deep well heights BIOTEK MFS
Qty 2—3.
. i ESCO CEAR  Trop- R/D
12 | 2009 |Laminar Flow 3 |Space: 1270 x 560 x 670mm JESC-AC2.451 Med Mahidol U. A A Amendmen
£2010.3.22
Shaking Table Size: 420 x420 mm, for 25 x .
> Inft
13 | 2009 [Shaking Incubator 1 100ml, 25 x 250ml, 9 x 500ml, 9 x 1000ml, 4 Ec:::ogxssz;‘:;;:’:gz’ CEAR  Trop- A A
X 2000m] or 2x5000ml, Temperature Range: i ncubator shaker Med Mahidol U.
10°C below RT+ cooling to 60°C
Includes main unit, CE module and PC Model: Gene Pulser
module(and ShockPod cuvette chamber, and Xeell ﬁlecmmmion CEAR Trop-
14 | 2009 |Electroporator 1 pruv1des.full capability to electropqrate !Joth System, Model: 165- | Med Mabidol U. B A
eukaryotic and prokaryotic ceils using either 2660
exponential-decay or squarg-wave pulses.)
. . SHEL LAB(USA) CEAR  Trop-
15 | 2009 |CO2 incubator 4 |Incubator Volume: 6.12 cu ft, (170 L) Model 3517 Med Mahidol U. A A
. Trinocular Inverted Microscope with Digital  |OLYMPUS CEAR Trop-
16 [ 2009 Inverted Microscope ! |camera Model:CKX41 Med Mahidol U, | A
. . . . Biochrom Ltd. (UK) | CEAR  Trop-
17 | 2009 |[ELISA Washing machine 1 |Anthos, Fluido 96 W2 Microplate washer Fluido 2 Meod Mahidol U. C A
. . . HVD Austria CEAR Trop-
18 [ 2009 {ELISA Reader machine 1 {Data system with printer Octavas 8000 Med Mahidol U. C A
Max, speed : 15300 rpm SARTORIUS
. . Max. capacity : 4 x 250 ml micro tubes (Germany) CEAR Trop-
19 12009 |Refrigerated centrifuge ! Temperature setting range: -10°C - +40°C Sigma Centrifuge Med Mahidol U. B A
with 5kVA stabilizer 3-16PK
K SARTORIUS
. Speed setting: 200 to 14,800 rpm
20 | 2000 [EPpendorf-type centrifuge 1 |with Fixanglerotor 24 x 1.52.2ml lea  |0Cmam) CEAR ‘Trop- | A
machine Adaptor for 0.5ml 24ea Signa Centrifuge Med Mahido} U.
ploffor® Model 1-14
Maximum speed (rpm) : 21,000
. . . Temp. Control Range : -20 to +40 degree C
21 | 2009 fuf)’r'ge““ed centrifuge with | | i Fived Angle Rotor : 10 x SOml and 10 x ?Rg?gﬁ ijf;; ah;:;p{] B A
15ml, 15,000rpm, Autoclavable, Swing bucket .
rotor : 5,000rpm
Bio-Rad(USA)
22 | 2009 [PCR(Gradient) 1 [Sample capacity: 96 wells PCR C1000 Thermal CEAR T rop- A A
Med Mahidol U.
Cycler
Bio-Rad(USA)
23 | 2009 |Real-Time PCR 1 |96-wellw sample block format CFX % reaktime | CoAR Trop- A A
. Med Mahidol U.
PCR Detection
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Western blot apparatus with blotting transfer . .
24 | 2009 |[Western blot apparatus 1 |and power supply with Mini-Protein tetra Cell, Bio-Rad (USA) CEAR T fop A A
. No.165-8000 Med Mahidel U.
10-well. 0.75 mm, 4-gel ,2 unit
Chest Type freezer, Capacities: 382 Liters(13.5
SANYO CEAR Trop-
. 209
25 | 2009 |Deep Freezer 2 Cu.f?.) Temperature Range: ~20°C (when SF-C1497 Med Mahidol U. A A
ambient 32°C)
Capacities: 519 Liters(18.3 Cu.ft.) SANYO CEAR Trop-
26 | 2009 | Deep Freezer ! Temperature Control Range: -50°C to -86°C  |[MDF-US3V Med Mahidol U. A A
. Capacities; refrigerator 363Liters with 162 SANYO CEAR  Trop-
27 | 2009 |Refrigerator 3 Liter Freezer SR-F819 Med Mahidol U. A A
Qty 2—1,
Lo . . N Thermo(USA) CEAR  Trop- R/D
28 | 2009 |Liquid nitrogen tank 1 |Capacity: 34 L, Static Holding Time : 193 days Bio-Cane 34 Med Mahidol U A A Amendmen
t2010.3.22
pH mode:Range: -1.99 to +19.99pH .
) . Fisher CEAR  Trop-
29 | 2009 |PH meter I |mV mode:Range: 0 to +1,800mV(abs.or rel.) ACCUMET ABI5 | Med Mahidol U. B A
Temperature mode:Range: -5°C to 105 °C
Analytical balance 2 digits, Internal calibration, [SARTORIUS CEAR  Trop-
30 | 2009 {Analytical balance 1 |Readability: 0.01 g, Weighing capacity: 2,200 [Analytical balances Med Mahi doll:;l A A
g BSA 22025-CW i
. .. ... |SARTORIUS
. Analytical balance 4 digits, Internal calibration N CEAR  Trop-
31 | 2009 |Analytical balance 1 o L o ” Analytical balances . A A
Readability: 0.1mg, Weighing capacity: 220 g BSA 2245-CW Med Mahido! U.
. . i Augustin CEAR  Trop-
32 | 2009 |PCR cabinet 2 |Weorking Area; 65x50 (WxD) Model : PCR-01 Med Mahidol U. B A
o ] KUDOS(China)
33 | 2009 |Waterbath sonicator 1 Sﬁfr:;’;‘:lfijkefgeg'oﬁ‘zeaﬁ kgzwer gsow |Ultresonio Cleaner l\fi’ﬁah :szpu c A
7MW, Floating Fower: Mode] : SK8210HP :
Minimum Sample Size: 0.5 pl, Sample i
34 | 2009 fﬁf:“"pohr‘:"')“‘e’ 1 |Number: 1, Light Source(s): Xenon flash lamp, ;';ii“]’)‘:fcfgggg hf;“"h';ah;;% A A
norop ‘Wavelength Range: 190 - 840 nm P !
. Chamber Capacity: 1501it.(5.3cu.ft.) SANYO CEAR Trop-
35 | 2009)Hot air oven 1 | Temperature Range: Amb. +5 to 200°C MOV-212F Med Mahidel U.| B A
Cme CISA(Ttaly) CEAR  Trop-
36 | 2009 |Autoclave 1 |Chamber Volume: 75 lit, Model: 290 Med Mahidol U. A A
Waterbath size: 20 Lit. Julabo (Germany) CEAR  Trop-
37 | 2009 | Water bath 2 Temperature range: +5°C_to +99.99°C TW-20 Waterbath | Med Mahidol U. A A
Self-refilling syringes, automatic Socorex, Dosys CEAR Tro
38 | 2009 |Syringe stainless steel 1ml. 2 |Volume range: 0.1 to 1.0ml with division at classic self-refilling _-rop- C A
" Med Mahidol U,
0.1ml syringes(163.0501)
Self-refilling syringes, automatic Socorex, Dosys CEAR Tro
39 | 2009 |Syringe stainless steel Sml. 2 |Volume range: 0.5 to 5.0ml with division at classic self-refilling  rop- C A
. Med Mahidol U.
O.1ml syringes(163.0505)
- . Speed Range; 0-3000 rpm HVD Life Science CEAR Trop-
40']2009 |Mini magnetic stirrer I |stimring Volume: up to 2 lit, Model: MS-3000 | Med Mahidol U0.| B A
TORREY PINES
. Temparature range: 100-450 degree CEAR Trop-
41 {2009 |Hotplate stirrer 1 Stirring speed: 100-1500 rpm gg‘;\o ECHO Therm Med Mahidol 1. A A
Platform size: 30 x 30 cm, Speed Comirol: 0-70 |FinePCR {Korea) CEAR Trop-
42 | 2009 [Platform shaker ! Pm Continuous or max _ |Model: CR300 Med Mahidol U. A A
Block capacity: 1 ,Temperature range: 30 to Wealtec (USA) CEAR Trop-
43 | 2009 [Block heater ! |200°C_ Timer: 0-999 minutes Model: HB-1 Med MahidolU.| _ © A
. . Wavelength: 312nm, Filter size: 210 x260 mm | Vilber Lourmat CEAR Trop-
44 12009 |UV transilluminator ! [intensity: 9000 ywrest Model.ECX-26.MX | Med MahidolU.| B A
Flame monitoring, Overtemperature switch, Integra Biosciences CEAR Tro
45 | 2009 [Bunsen burner 3 |DVGW certification, Buiton mode (Switzerland) Mod Matiat | A A
(Continuous), Foot switch mode Model: FIREBQY )
. . i Gilson (France) CEAR  Trop-
46 | 2009 |Autopipette P2 5 |Volume adjustable : 0.2ul to 2 ul Pipetman Neo P2 Med Mahidol U. A A
. . i Gilson (France) CEAR Trop-
47 1 2009 | Autopipette P10 5 |Volume adjustable : 1 ul to 10 ul Pipetman Neo P10 | Med Mahidol U, A A
R . . Gilson (France) CEAR  Trop-
48 | 2009 Autopipette P20 10 |Volume adjustable : 2 ul to 20 ul Pinetman Neo P20 | Med Mahidol U, A A
. . i Gilson (France) CEAR  Trop-
49 | 2009 | Autopipette P100 10 |Volume adjustable : 10 ul to 100 ul Pipetman Neo P100 | Med Mahidol U, A A
. . X Gilson (France) CEAR  Trop-
50 | 2009 Autopipette P200 10 {Volume adjustable : 20 ul to 200 ul Pipetman Neo P200 | Med Mahidol U, A A
X . i Gilson (France) CEAR  Trop-
51 | 2009 | Autopipette P1000 10 |Volume adjustable : 100 ul to 1000 ul Pipetman Neo P1000| Med Mahidol U, A A
Revolving nosepiece: Sextuple, simple
- . " . waterproof mechanism incorporated Focus:  |Olympus, Trinccular R/D
52 12009 Eﬁz&;:::i ng Microscope; 1 |9mm stroke, coaxial coarse and fine focusing  |Inverted Microscope l\fjiAl\l;ahi'f!zﬁpl:l B A Amendmen
knobs, upper limit stopper, torque adjustment  [Model; IX71 . 12010.3.22
for coarse focusing Digital
. Agilent 1200 Science Purchased
53 | 2009 |HPLC 1 |Agilent 1200 Chromatography Chromatography Mahidal U, A A in Japan
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The chamber is fully made of AISI 304 TWT, Ttaly A (4 hrs as attached
34 | 2010 |Cage washer, Tunnel type stamlc;ss §teel' Belt width, 720 mm , Tunnell Machine DMSc per day, A file
resulting in different hourly throughputs, ‘Washing System, Sdays a INavakanit
ranging from 500 to as many as 1200 type 11 lcat.no, SLATUNSS0 week)
Capacities: 260 Liters Brandt / France A: (every .
55 | 2010 | Freczer Temperature Range: -25°C (when ambient 32° |UD 2722 DMSc day) A Piyada
Capacity: 108It. .
56 | 2010 )Incubator Temperature range: ++5°Gabove RT (o +70°C |Memmert/ Germany DMSe Aevery | . |piyada
iy . INE-500 day}
Timer: 1 min to 999 hour
Speed Setting Range : 0 ~ 21,000rpm Tomy Digital C:
57 | 2010 |High speed centrifuge RCF Setting Range : 0 ~ 46,850G Biclogy / Japan DMSe {twice/mon A Piyada
Temperature Setting Range : -9 to 35°C Model:Suprema 21 th)
Inverted Microscope, Phase Contrast and NIKON / Japan RID
. . N Fluorescence with Digital camera Head(Nikon |Model : Ti-S
38 | 2010 Digital fmaging Microscope Model ; DS-Fil) and Camera Control with Phase Contrast DMSe A A tAzn(;elqd;n ;;1
Unit{Niken Medel : DS-L2) and Fluorescence -
Upright type freezer with VIP Panels NY
59 | 2010 |Deep Freezer Capacities: 519 Liters(18.3 Cu.ft) ;lDF—l?SSV [\f[:ngl\l:ahiTisz-) A A
Temperature Control Range: -50°C teo -86°C :
Adjustable rock rate 3 to 40 rocks/min, WAVE Bioreactor CEAR  Tron- R/D
60 | 2010 |Largescale culturing system Adjustable angle from 2 to 9°, Integral airpump |2/10EH Product Med Mahi dolpU C A Amendmen
with mass flow meter Temperature control code;  28-4115-00 i} £2011.3.31
Inorganic: up to around 18.2 mQ-cm at 25°C, P‘l’;’]ﬁ;fé{ ATION RID
- TOC: 1-3 ppb, Flow rate: 7 L/hr, Endotoxin: < CEAR Trop-
61 | 2010 | Distill water apparatus R X SYSTEM . B A Amendimen
0.01EU/ml, RNase: < 0.002ng/ml, DNase: < Med Mahidol U.
20pg/ml, Reservior tank: 25 litres Model:OPTION 57 £2011.3.31
’ . with CLASSIC UVF
Bio-rad laboratories
Molecuiar (antibody-antigen) Model:ProteOn TM CEAR Trop- R/D
62 | 2010 |Interaction Analyzer using Protein interaction Array System XPR36 Protein _rep C A Amendmen
X . Med Mahidol U.
Biosensor system Interaction Array t12011.3.31
System i
a dedicated CCD camera system for sensitive, GFT Healthcare Bio-
L. quantitative imaging of gels and blots by Sciences, USA CEAR  Trop- KD
63 | 2010 |Image Quant Las 4000 mini g . Coe L | Model:Image Quant . A A Amendmen
chemiluminescence and white epi-illumination . Med Mahidel U.
el documentation Las 4000 mini t2011.3.31
8 Code:28-9538-13
GE Healthcare Bio-
A . Sciences, USA R/D
64 | 2010 |Fraction collector Ei‘;:;:?;e;n? 00—11 _1;:(1)’;1“21{31;;.;; 145 psi) AKTAprime plus ;;Alvl?ah ;z:;'; B A Amendmen
g2 il Code No: : £2011.331
11-0013-33
Speed setting: In the vicinity of 300 to 9,000 ..
) . pm  RCF : Maximum RCF 9600G TOMY Digital CEAR  Trop- R/D
65 | 2010 |Flexpin Centrifuge Max. capacity : 80places x 15 ml or 1200ml Biology, Japan Med Mahidol U A A Amendmen
- capacily : S0p Model : LC-230 : t2011.3.31
for awing out rotor
RD
. . Capagcity : 590 Liters SANYOQ, JAPAN CEAR  Trop-
66 | 2010 | Pharmaceutical Reftigerators Temperature range : 2°C to 14°C Model : MPR-514 | Med Mahidol U. A A ?zlgﬂdgl 3e r
. " e R/D
. Trinocular Inverted Microscope with Digitat  |OLYMPUS CEAR Trop-
67 | 2010 Inverted Microscope camera and basic software Model:CKX41 Med Mahidol U. A A f‘;gﬂd:] ;?
. . Maximum speed (rpm) : 16,000 rpm TOMY Digital R/D
68 | 2010 g;i‘t‘rf’fﬂe‘:d Refrigerated Maximum RCF (x g) : 21,130XG Biclogy, Japan I\fleﬁahiTl:ﬁJ A A |Amendmen
& Temp. Control Range : -3 to+35 degree C Model : MX-305 i t2011.3.31
TOMY Digital RD
69 | 2010 |Autoclave Chamber Volume: 53 lit. Biology, Japan hfi'\ﬁ " ;g;‘;"l'] A A |Amendmen
Model : ES-315 i £2011.3.31
Maximum speed (rpm) : 28,000 rpm ?J;';“)la“sf{,’;g,?’. L:l';f::ti' R/D
20 | 2010 |Swinging Bucket Rotor Maximum RCF {x g) : 141,130XG A ! y c A |Amendmen
Maximum capacity : 38.5ml x 6 tubes Swinging Bucket Trop-Med t2011.3.31
v W..... ) Rotor Code |__ Mahidol U. e
1L/min, can be selected. The system regulates
. and monitors the pressure difference between  |[FACSCalibur Flow
71 | 2010 Flow Cytometry 4 color with the sheath and sample, The particle velocity in |{Cytometry System 4 CEAR T rop- C A !’urchased
sorter . } Med Mahido! U. in Japan
: the flow cell is approximately & meters per color type
second
Analytical and Preparative (5 mL/min) scales . . .
. : X Apgilent Preparative Science Purchased
72 | 2010 | Preparative HPLC 1.8t¢ 5 mm Capillary and Chiral Columns HPLC 1200 Mahidol U B A in Japan
Operating modes: time, drop, peak + time, peak
: -+ drop, manual, Max. collection velume/tube . Science Purchased
73 | 2010/ Fraction collector 20ml, Max fractions 128, Drop Counting :up to Gilson FC-203 Mahidol U. ¢ A in Japan
9999 drops per fraction
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Operating modes: time, drop, peak + time, peak
X + drop, manual, Max, collection volume/tube . Science Purchased
74 | 2010 |Fraction collector ! 20ml, Max fractions 128, Drop Counting :up to Gilson FC-204 Mahidol U. A in Japan
9999 drops per fraction
High-flow collection valve for accommodating, Science Purchased
75 | 2010 |Fraction collector 1 [flow rates up to 200 mL/min, Gilson PrepFC . A  archase
Mahidol U. in Japan
. . Temperature Range: +4°C - +70°C Titec Bioshaker Science Purchased
76 | 2010 |Refrigerated incubator shaker | 1 |remp Control Accuracy:40.3°C - 1.0°C BR-3000LF Mahidol U. A Jingapan
Frequency in use  A: Very often B: Often  C: Sometimes D: Very rare
Condition A: Good  B: Out of order {Not in good condition)  C: Discarded

Ammount provided JFY 2009 : 30,365,000 baht, (Item Noi-No.52)
; 11,300,000 yen (Item No.53)
JFY 2010 : 27,510,000 baht {Item No.54-No.70)
11,970,000 yen ([tem No.71)
10,272, 486 yen (Item No.72-76)
Total Ammount 190,440,650 ven

Note: Converted by the budget control rate in JICA Thailand office in March JFY2010 (2.70970yen/baht) and in March JFY2011(2.71240yen/baht)

Note: Due to a bidding system in JICA Thailand office, unit price of equipment is unknown.
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N

Overseas Activities Cost

JFY 2009  3,069,489.00 baht ( 8,317,394 yen)
JFY 2010  3,717,664.68 baht (10,083,737 yen)
JFY 2011  3,980,772.68 baht (10,563,774 yen)
JEY 2012  3.257.534.94 baht (9,135,105 yen)
Total  14,025,463.10 baht (38,100,010 yen)  (As of 30 Jan 2013)

Note: Budget rate 2.70970 yen/baht (JICA Thailand office in March 2010)
2.71240 yen/baht (JICA Thailand office in March 2011)
2.65370 yen/baht (JICA Thailand office in March 2012)
2.80430 yen/baht (JICA Thailand office in January 2013)
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