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BSL Biosafety Level
CHO Chinese Hamster Ovary
CRA Collaborative Research Agreement
DMSc Department of Medical Science
FDA Food and Drug Administration
FS Faculty of Science
FTM Faculty of Tropical Medicine
GCP Good Clinical Practice
GLP Good Laboratory Practice
GMP Good Manufacturing Practice
GPO Governmental Pharmaceutical Organization
ICB International Center for Biotechnology
JCC Joint Coordinating Committee
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Japan Initiative for Global Research Network
J-GRID . .
on Infectious Disease
JICA Japan International Cooperation Agency
JPY Japanese Yen
JST Japan Science and Technology Agency
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MBC Medical Biotechnology Center
MBL Medical and Biological Laboratories, Co., Ltd.
MOCID |Mahidol-Osaka Center for Infectious Diseases
MoPH Ministry of Public Health
MU Mahidol University
NIH National Institute of Health
ODA Official Development Assistance
OVI(s) Objectively Verifiable Indicator(s)
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Evaluation Summary

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

Division in charge: Health Division | Total Cost 0.40 billion JPY
2, Health Group 3, Human
Development Department

(R/D): Partner Country’s Implementing Organization:
24/July/2010-14/July/20 |National Institute of Health, Department of Medical Sciences,
Period of|13 Ministry of Public Health
Cooperati Faculty of Tropical Medicine and Faculty of Science, Mohidol
on University

Supporting Organization in Japan:

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

Other Related Projects: Japan Science and Technology Agency
(JST)

- Background of the Project

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 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. 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 so far.




- Project Overview
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.
Outputs
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.
Novel bioactive compounds against dengue virus are explored from Thai natural microorganisms,
including plant- and insect-derived bacteria, and evaluated their effectiveness and safety in
collaboration between Thai and Japanese researchers.
The system on research and pharmaceutical affairs of bioproducts is streamlined.
Input as of the Review
Japanese Side
Dispatch of JICA Experts Long-term Expert: a Project Coordinator and a total of 109 researchers (Total
Duration: 24.5M/M)
Provided Equipment Safety Cabinets, High Performance Liquid Chromatography, Fluorescence
Microscopes, etc. Total Cost JPY190,435,710
Overseas Activities Costs JPY 23,890,593
Costs for Carrying Equipment with JICA Experts: JPY 7,464,196
Training in Japan 17 researchers A total of 434 days/person
Thai Side
Counterparts 45 personnel (1 from DMSc, 27 from NIH and 17 from MU)
Land and Facilities Office and research spaces in NIH and MU, and Renovation of the laboratory space
in Faculty of Tropical Medicine, MU
Local Cost THB 6,299,640 (THB 5,791,350 from DMSc/NIH and THB 508,290 from MU)

Terminal Evaluation Team

Members Dr. Mitsuhiro | Leader Executive Technical Advisor to the Director General,
USHIO 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.
Prof. Takeshi | Infectious Program Officer of JST - SATREPS
KURATA Disease Control |Professor, International University of Health and

Welfare, Shioya Hospital (Observer)

Dr. Koichi | Infectious Program Committee of JST - SATREPS

YAMANISHI Disease Control | Director General, National Institute of Biomedical
Innovation (Observer)

Mr.  Masayuki|Planning  and|Director for Special Missions, Research Partnership
SATO Evaluation for Sustainable Development Division, JST

Dr. Masahiro [Planning  and|Senior Staff, Research Partnership for Sustainable
HATSU Evaluation Development Division, JST




Period of | January 15, 2012 — January 28, 2012 Study Type: Mid-term Review
Evaluation

Summary of Evaluation Results

- Achievements

Output 1
The Project intended to prepare potential candidates for future biopharmaceuticals against dengue virus,
influenza virus and botulinum toxin, especially dengue virus, as a major outcome of the Project; and thus
the implementing research groups were set both at NIH and MU in a research theme. As a result, since
MU where their working effort was focused on the development of MADb against dengue virus has made
a good outcome sufficiently in preparing MAb with sufficient ant- dengue activity for all four (4)
serotypes of dengue virus. And it is worth to note that the MADb was under the caveat for patent filings in
the United States of America; and simultaneously a research paper has been submitted to the
international scientific journal with peer review.
As for the research subject of Influenza virus, several potential MAb with type A-specific and type
B-specific antiviral activities was prepared in the Japanese side as of the time of the Mid-term Review;
and a research paper with regard to influenza A virus is currently under peer review by a international
scientific journal, and research results in MAb with type-B specific antiviral activity is under the
preparation for submission of paper and for filing international patent application.
Meanwhile, NIH has wider research subjects of influenza virus and botulinum toxin in addition to
dengue virus. Unexpected external factors negatively affected to the progress of research activities with
regard to research themes such as dengue virus as well as botulinum toxin; and as a result, it took time
than expected to prepare potential MAb for each anti-dengue activity, and lagged behind FTM-MU in the
progress. However, the screening of MAb with anti-dengue activity for all the four (4) serotypes was
significantly proceeded recently; and the progress at NIH can be regarded to be almost equal to that at
FTM-MU. On the other hand, only one (1) human MAb with anti-type A botulinum toxin activity was
identified as of the Mid-term Review; however, it is expected that two (2) for each serotypes of A and B
be identified with in one year. Consequently, experiments with regard to titration of neutralization for
“antibody cocktail” with strong neutralization activity for both type A and B (prevalent in Thailand) are
anticipated to be conducted at NIH by the end of the project period.

Output 2
The Project intended to discover novel bioactive compounds from Thai natural microorganisms
including plant-, insect- and soil-derived bacteria of FS-MU’s possession; and the FS-MU was assigned
to sample preparation and purification of chemical compounds by HPLC fractionation techniques in
collaboration with ICB-OU. Experimental protocols for screening and evaluation (bioassay) using
dengue virus were firstly established at RIMD-OU, and the protocol was introduced at NIH as well as
FTM-MU. Afterward, there happened an issue with regard to consistency of data from FTM-MU and
NIH; and as a result, The Japanese and the Thai sides mutually agreed that bioassay be conducted at NIH
with rather reliability to a certain extent. Fortunately, consequent new problems such as work overload at
NIH haven’t been observed as of the time of the Mid-term Review.
As of the time of the Mid-term Review, several potential crude extract was fractionated. And the Project
is planning to accelerate the operation for the identification of potential compound(s) and consequent in
vivo testing. If the planned research activities were proceeding without any major unexpected troubles, it
is anticipated to have research outcomes in terms of the fulfillment of OVIs for Output 2 at a certain
level by the end of the project period.




Output 3
With regard to the development of SOPs as the system consolidation of pharmaceutical affairs for
bioproducts, SOPs can ~ t be applied for all the level of experiments since various trials are required for
the standardization of experimental protocol. Nevertheless, SOPs were developed for the established
protocols and modified as needed basis under the close discussions amongst Thai and Japanese
researchers. Meanwhile, the development of SOPs has an aspect of GLP compliance under the
anticipation of the implementation of pre-clinical trials by Thai side after the end of the Project;
however, the significance of SOPs won’t be detracted from the perspectives of quality assurance of
research results as well as technical transfer of novel technologies.
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, the OVIs for Output 3 are fulfilled steadily.

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 is supposed to proceed with in vitro evaluation using
monkeys and in vitro evaluation using mice (partially completed) for MAb against dengue virus and
influenza virus, respectively; and it is highly anticipated that final candidates for these viruses be
obtained by the end of the project period. And in parallel with the research activities planned in the
remaining project period, the Project will try to pave the way for practical collaboration with
pharmaceutical companies for the development of preventive and/or therapeutic antibodies by appealing
human MADb with high anti-dengue activity for all four serotypes. As has been described above, it is
considered that the research activities with regard to dengue virus and influenza virus have steadily
proceeded in line with the PO as of the time of the Mid-term Review. Meanwhile, preparation of human
MADb against botulinum toxin is conducted only in Japan under the mutual agreement between the Thai
and the Japanese sides, only one (1) MAb with ant-botulinum toxin activity was obtained as of the time
of the Mid-term Review; and thus it is desired for the Project to reinforce the efforts to accelerate the
research activities regarding botulinum toxin. Moreover, several potential crude extracts containing
unknown bioactive compounds with anti-dengue activity were obtained by screening microorganisms
native to Thailand, but active compound(s) haven’t been identified. Therefore, it is required for the
Project to reinforce the efforts to conduct further purification in order to determine at least 2 or more
novel bioactive compounds by the end of the project period.
As has been described above, it can ™ t be guaranteed to generate expected research outcome due to the
nature of “research project” from the aspect of the achievement and fulfillment of OVIs; nevertheless,
progress of the project (research) activities has been made gains properly. Thus, it is expected that fruit
of research that can be practically used for an option of the treatment against the target infectious
diseases, especially for the development of human MAb with anti-dengue activities (major research
subject in the Project), in the future. Furthermore, a certain improvements were observed from the
aspects of technical transfer and setup of fundamental research infrastructure by the time of the Mid-term
Review.

- Summary of Evaluation Results
Relevance
The relevance of the Project is highly maintained as of the time of the Mid-term Review
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, that is to say, the consistencies are being maintained at
the time of the Mid-term Review.
Meanwhile, in the recent decade, an international trend in the development of pharmaceuticals in the
area of infectious diseases shows that the development of curative medicines that gives a substantial
response are accelerate in addition to the development of preventive medicines such as vaccine
preparation. To this, the Project is attempting to prepare human MAb with broad spectrum neutralizing
activity for respective dengue virus, influenza virus and botulinum toxin. Since the ‘therapeutic
antibodies’ with high specificity and less toxicity for those infectious diseases will provide a positive
impact on future medical treatment in infectious disease control. Nevertheless, difficulties from aspect of
cost burden are assumed from the beginning of the Project. In response to this, the Project has been
working for the development of MAb mass production techniques using phytobiotechnology as a part of
research activities of the Project for cost reduction of manufacturing products.

Effectiveness
The effectiveness of the Project is considered to be high at the time of the Mid-term Review.
Though the progress of the research activities differ in each research subject and/or research group, it is
considered that overall progress as a project can be recognized as relevant at the time of the Mid-term
Review. As for a number of the human MAb with anti- dengue activity were obtained at NIH as well as
FTM-MU at the time of the Mid-term Review, and thus, it is anticipated for the Project to determine final
candidate(s) (fulfillment of the OVI for the Project Purpose) by the end of the project period. With
regard to preparation of MAb with anti-influenza virus and MAb with anti botulinum toxin as well, it is
anticipated that the research outcomes would be obtained to some extent by the end of the project period.
Moreover, since the progress in technical transfer with regard to knowledge and techniques necessary for
the generation of research outcomes has proceeded at a good rate and setup of necessary equipment and
implementation system for the research activities has almost been done, it is anticipated that the Project
Purpose will be attained from the aspects of the human resource development as well as strengthening of
organizational function. On the other hand, though the research activities with regard to the screening for
novel bioactive compounds have proceeded at a good rate with a slight delay, the achievement of Output
2 can be anticipated to some extent by the end of the project period. Having said that, it can’t be
guaranteed that the candidate compound(s) with excellent efficacy and safety (tolerability) enough to
conduct preclinical trial from the perspective of the nature of the research purpose of “Screening and
Identification”.
As aforementioned, effectiveness of the Project is confirmed not only from academic perspectives but
also from a viewpoint of human resource development. Since the Thai researchers have acquired a lot of
knowledge and techniques through the implementation of the Project, it is anticipated that the Project
Purpose will be achieved within the project period to a certain degree.

Efficiency
The efficiency of the Project is at an intermediate degree as of the time of the Mid-term Review, as
several unexpected external factors negatively affected smooth implementation of research activities.
The Japanese Chief Advisor visited research institutes in Thailand at approximately one (1) month
interval and had discussions and consultations closely with Thai researchers as the monitoring activities
for the whole project matters, Japanese researcher(s) stationing in Thailand and a Project Coordinator
(JICA Expert). As for the administrative management of the Project, the Project Coordinator has been
circulating from institute to institute at short interval and continuing administrative dialogues. Moreover,
by following the activities under Output 3 in the PDM, research activities are appropriately monitored




through the bi-monthly Working Group Meetings as well as and progress reports submitted by each
researcher from both Thai and Japanese on a monthly basis. 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 in general.
On the other hand, several unexpected external factors negatively affected for the smooth
implementation of the Project activities. Details are as follows:

It took almost one (1) year for setting up equipment because of the delay of its procurement

procedures;

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 MADb against dengue virus at NIH, resulting in substantial

delay in practical commencement of research activities for that.
These external factors caused several negative impacts on efficient implementation of the Project;
however, those didn’t fatally affected the achievement of Outputs of the Project at the time of the
Mid-term Review thanks to great efforts from both Thai researchers and Japanese Experts.

Impact
The following positive and/or negative impacts are confirmed and/or expected by the implementation of
the Project.
Testing facilities for pre-clinical trials shall be accredited as < GLP-compliant facilities * by approved
inspection authorities; but it isn’t realistic for the project implementing institutes of NIH and/or MU to
be GLP-complaint facilities. Moreover, specialized know-how is required for the proper implementation
of pre-clinical trials in conformity to GLP; and thus, the project is anticipating that future pre-clinical
trials will be conducted under the consignment of pharmaceutical enterprises after the end of the Project.
In fact, the Project has started preparing for discussions with some pharmaceutical enterprises on
candidate MAb with anti-dengue activity. As aforementioned, given that the final candidate(s) with
excellent efficacy and safety deserving of future application in clinical practices, implementation of
pre-clinical trial can be anticipated to some extent in the future.
The same holds true for MAb with anti-influenza activity and MAb with ant-botulinum toxin; however,
implementation of pre-clinical or clinical trial doesn’t always give endorsement to the approval of
commercialized pharmaceuticals. Especially for the human MAb with anti-influenza virus activity,
research institutes as well as giant pharmaceutical enterprises around the world are accelerating the
development of ‘therapeutic antibodies’ against influenza viral infection, and several clinical trials are on
going. Therefore, it is necessary for MAb with anti influenza virus activity prepared by the Project to be
broad spectrum exerting neutralizing activity for seasonal influenza viruses, in addition to be
competitive with other therapeutic antibodies developed by those pharmaceutical enterprises as well as
existing antivirals. On the other hand, it is anticipated that a candidate ‘antibody cocktail” with high
efficacy with high neutralizing activity be prepared, since the toxin has limited genetic diversity of 4
types; and given that the development of MAb with botulinum toxin is realized, worldwide impacts on
the provision of new treatment option as well as countermeasures against biological terrorism.
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 Mid-term Review.
As 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 to be continued even
after the end of the Project.




The development of novel pharmaceuticals takes a lot of time and costs, and pre-clinical and clinical
trials necessary for the approval of novel pharmaceuticals should be done in conformity with GLP and
GCP, respectively. Therefore, it is considered difficult for the Thai counterpart research institutes to
continue the development work by self-help endeavor from technical and financial perspectives; and thus
it is envisaged and necessary at the same time that pre-clinical trials of the final candidate(s) will be
implemented under the consignment of pharmaceutical enterprises. The Project already has started
preparing for discussions with some pharmaceutical enterprises for future collaboration; and given that
the collaboration is realized, sustainability of the Project can be expected from financial and technical
aspects. However, the Project should prepare the final candidate(s) of human MAb with sufficient
efficacy and safety that meets requirements from pharmaceutical enterprises for drug development.
Therefore, the Project should prepare necessary and sufficient data regarding its efficacy and safety for
future implementation of pre-clinical trials.

On the other hand, it is anticipated that a lot of new technologies regarding preparation of human MAb
and screening of novel bioactive compounds through the implementation of the Project. Moreover,
sufficient amount of equipment for research activities have 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 order to acquire knowledge and skills for advanced research methods as well as a
capability to develop novel technologies by self-help endeavor. Though such capacity building can’t be
obtained immediately, it is desired that the Project continue further technical transfer for the remaining
project period in consideration of that.

- Factors that promoted the attainment of the Project

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

Concerning the implementation process of the Project
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.

- Factors that impeded the attainment of the Project
Concerning the project design

““The approval is obtained by the ethical committee for the researches including the preparation of
human MAb 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 MADb against dengue virus at NIH, resulting in substantial delay in practical commencement of
research activities for that.

With regard to the preparation of human MADb 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 MAb 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.




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.

- 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: 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

- Recommendations

1. The Project should review the detailed goal(s) in each research subject with due consideration of the
progresses made so far and the need for future implementation of pre-clinical trials of the final
candidate(s).

2. The Project should take appropriate measures for the embeddedness of technology at the counterpart
institutes in Thailand, especially for new technologies, by providing further technical supports by
Japanese researchers and/or enhancing communication.

3. Given that it takes long time and require a continuous training in order to acquire knowledge and
skills for advanced research methods as well as to acquire capability to develop novel technologies
needed for the Project, the Project should take this fact into consideration and continue further
technical transfer and exchange.

4. The objectives of the Project that the final candidates need to be developed as future pharmaceutical
product(s) with clinical application remain an important goal.

5. Since it is envisaged that pre-clinical trials of the final candidate(s) will be implemented under the
consignment of pharmaceutical enterprises, the Project should consider deleting the Activity 3-5 and
Activity 3-6 from the latest PDM version 2. Since it is envisaged that pre-clinical trials of the final
candidate(s) will be needed after the Project by an agency or group of individuals that are compliant
to appropriate to GLP principles, the Project should consider deleting the Activity 3-5 and Activity
3-6 from PDM version 2.

6. Output 2 of the Project in the PDM version 2 should be updated to actual research environment and
be reflected in the PDM version 3.

7. The implementation system has been modified in the research activities regarding the preparation of




human monoclonal antibody with anti-botulinum toxin. Thus, the Project should update the PDM
version 2 into version 3 in accordance with the agreement between the Thai and the Japanese sides as
to current research environment.

- Lessons Learnt
The number of procurement items of research instruments, consumables, reagents in SATREPS projects
and so on is essentially much high in comparison to that of usual JICA technical cooperation projects.
Therefore, special attentions should be paid for procurement so that the projects, especially that in
SATREPS, can project (research) activities immediately after the commencement of the projects.
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MINUTES OF MEETINGS
FOR AMENDMENT OF RECORD OF BISCUSSIONS
BETWEEN JAPAN INTERNATIONAL COOPERATION AGENCY AND
AUTHORITIES CONCERNED 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

Japan International Cooperation Agency (hereinafter referred to as “JICA") through the Chief
Representative of Thailand Office had a series of discussions with the authoritiés concerned of the
Government of the Kingdom of Thailand with respect to activities on botulinum toxin described in
Record of Discussions between JICA and the authorities concerned of the Government of the
Kingdom of Thailand on the Project for Research and Development of Therapeutic Products against
Infectious Diseases, especially Dengue Virus Infections (hereinafter referred to as “Project™) datcd
July 3, 2009.

Based on the ahove-mentioned discussions, both sides agreed on the matters referred to in the
document attached hereto.

e
Nonthabuti, September#0 , 2010
Y 5 ¢ o
Yoo g__}%\/ i ;lf::;f\m%,.i c,-ifgx«(«;-\l M”'"r'-

Mr, Yasunori Onishi Dr. Chakradharm Dharmasakti
Chief Representative Direvtor General

Thailand Office Department of Medical Sciences
Japan International Cooperation Agency ‘ Ministiy of Public Health

Japan Kingdom of Thaifand

Witnessed by

Qo

Professor Dr. Kazﬁyoshi Tkuta Dy, Pathom Sawanpanyalert
Research Institute for Microbial Discascs Director, National Institute of Heaith
Osaka University Department of Medical Seiences
Japan Ministry of Public Health

Kingdom of Thailand

.

/M% /,W - /Z.w £ z‘iifv\gffwwgf |

Professor Dr, Skorn M;{nékolsuk Associate Professor Dr. Pratep Singhasivanon
Dean, Faculty of Science Denn, Faculty of Tropieal Medicine
Mahidol University Mahidot University
Kingdom of Thattand Kingdom of Thailand
1



THE ATTACHED DOCUMENT
'The activitics on botulinum toxia described in Record of Discussions are modified as follows;

1. Conditions to Conduct Activities under Activity 1-3 belween brackets
(1) The conditions to conduct activitics under activity 1-3 between brackets in ANNEX 1 of Record
of Discussions, which are shown as “Remarks #*.” are modified as follows {(changed expressions

are underlined);

Remarles:
** The activities between brackets are to be carried out on the conditions that 1) there is
documented evidence showing from the Partvi-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 eoncemed committee(s), ag

applicable,

(2) The following articles whete the same conditions as above arc described are modified in the
same way.

- (p22 of R/D) “3, Contents of Collaborative Research”

- (p27 of R/D) Attachment IT of ANNEX VII Project Design Matrix (PDM)

7
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MINUTES OF MEETINGS
BETWEEN
JAPANESE MID-TERM REVIEW 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 Mid-term Review Team (hercinafter referred to as “the MTR Team” organized
by Japan International Cooperation Agency (hereinafter referred to as “JICA”), headed by Dr.
Mitsuhiro Ushio visited the Kingdom of Thailand (hereinafter referred to as “Thailand) from
January 15" to January 28™ 2012 for the purpose of the Mid-term Review of “the Project for
Research and Development of Therapeutic Products against Infectious Diseases, Especially Dengue
Virus” (helemafter referred as “the Project”).

During its stay in Thailand, the MTR Team reviewed the achievement of the Project and had a
series of discussions with auﬂmnﬁes 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, January 27% 2012

TRk %7 Fomclon

Dr. Mitsuhito Ushio Dr. Booncbai Somboonsook

Leader Director General

Mid-term Review Team Department of Medical Sciences

Japan International Cooperation Agency Ministry of Public Health

Japan Kingdom of Thailend

Witnegsed by

f(&tf M/%/ Qlﬁp f)?f;rm ' mmx—ﬂ[)/

Professor Dr. lIélaur,uyc:oshl Ikuia Dr. Pathom Sawanpahyalert

Rescarch Institute for Microbial Diseases Deputy Director General

Osaka University Department of Medical Sciences

Tapan Ministry of Public Health
Kingdom of Thailand

Professor Dr. Skarn ngkolsuk Professor Dr. Praiap Singhasivanon

Dean, Faoulty of Scl nee Dean, Faculty of Tropieal Medicine

Mahidol University Makidol University

Kingdom of Thailand Kingdom of Thailand



THE ATTACHED DOCUMENT

Through the discussions regarding the progress of the Project with the MoPH and related
organizations in Thailand and JICA expetts, the MTR Team compiled the result of the Mid-term
Review as a Mid-Term Review Report'zattached hereto. At the same time, both Thai and Japanese
sides agreed the contents of the Mid-tefm Review Report and several amendments of activities on
Project Design Matrix as PDM version 3 in APPENDIX 0. The detuils of conclusions,
recommendations and several amendments for ensuring the achievement of the Proj ect Purpose are

as follows:

1. Conclusions:

Though there are differences in the ﬁrogress of research activities in indivicual research subjects
as well as rescarch groups, it is 00115{dered that the overall progress and achievements can be
recognized as appropriate at the time of the Mid-term Review. The concrete research outcomes
enough to file international patent applibations are already obtained; and thus, it is anticipated that
the achievement of the Project Purposia can still be attained by the end of the project period.
However, the Project should review the detailed goal(s) in each research subject with dys
consideration of the progresses made s& far and the need for future implementation of pre-clinical
trials of the final candidate(s). . _

As of the time of the Mid-tenn Rj_eview, 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: the relevance is fhaintained, and the effectiveness is generally high from the
perspective of generation of research o{_{tcomes‘ 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, TThough there are several perspectives for the sustainability,
overall susteinability can be anticipated as of the time of the Mid-term Review.

2. Recommendations: ‘

(1) The Project should review the detailed goal(s) in each research subject with due consideration
of the progresses made so far and th_c_"f: need for future implementation of pre-clinical trials of the
final candidate(s).

(2) The Project should take appropriat;e measures for the embeddedness of technology at the
counterpart institutes in Thailand;f%-- especially for new technologies, by providing further
technical supports by Japanesc reseatchers and/or chhancing communication.

(3) Given that it takes long time and require a continuous training in order to acquire knowledge
and skills for advanced research methods as well as to acquire capability to develop novel
techmologies needed for the Project, the Project should take this fact into consideration and
continue further technical transfer and exchange.

(4) The objectives of the Project tha'iff the final candidates need to be developed as future
pharmaceutical product(s) with chmcgal application remain an important goal.

B}
B
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(5) Since it is envisaged that pre-clinical trials of the final candidate(s) will be needed after the

Project by an agency or group of individuals that are compliant to appropriate to GLP principles,
the Project should consider deleting the Activity 3-5 and Activity 3-6 from PDM version 2.

(6) Output 2 of the Project in the PDM version 2 should be updated to actual research efrvironment

and be reflected in the PDM version 3.

(7) The implementation system has been modifisd in the research activities regarding the

3.

preparation of human monoclonal antibody with anti-botulinum toxin. Thus, the Project should
update the PDDM version 2 into version 3 in accordance with the agreement between the Thai
and the Japanese sides as to current research environment,

Amendments of PDM verston 2;

(1} Amendments of activity 1-3-1, 21, 2-2 and 2-3as well as Qutput 2 1’}1 accordance with the actual

rescarch environment as follows (Underlined part):

Activity 1-3-1: “Identify genetic types of botulinum _toxin in Thailand,”,

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

Activity 2-2: “Screen the candidates of known and novel bioactive compounds with

anti-dengue activity.”,

Activity 2-3;  “Byvaluate efficacy and safety of the compounds by using suckling mouse
method and/or appropriate method developed by the Project for the
determination of finail candidate(s).”, and

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.”.

In addition, the brackets for the activities 1-3-2, 1-3-3 and 1-3-4 are removed and activities are

rentmbered.

The given numbers of the above project activities are changed in accordance with additions ag
described below and reflected in PDM version 3.

(2) Addition of an activity of 1-3-2 and 2-3 as shown in PDM version 3 in accordance with the

actual research environment as follows:

Activity 1-3-2: “Prepare candidates of human MAb from vaccinated healthy volunteers,
followed hy screening of the human MAb using botulinum toxin purified in

Japan.”, and

Activity 2-3: “Purify and determine the structwre of the compounds with anti-dengue

3 3‘
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(3) Deletion of activities indicated below:

3-5. QGuidelines and operating * procedwes of non-clinical and clinical sindies for
biopharmaceuticals are documented., and
3-6. Conduct training and guidance regarding GL.P.
The reason is as follows: the Project envisages that the pre-clinical tifals will be done in the
future by agency/agencies or group(s) of individuals that are compliant to appropriate GLP
- principles. i

{4) Deletion of input from the Japanese side regarding dispatch of long-term Expert assigned for

research management.

The reason is as follows: both sides agreed that all the Japanesc ‘tesearchers should be

dispatched to Thailand on a short-tetm basis.

END
APPENDIX I : Joint Mid-term Review Report
APPENDIXII : PDM version 2
APPENDIXII : PDM version 3
* 5.



APPENDIX 1

JOINT MID-TERM RIEViEW REPORT
ON
THE JAPANESE TECHNICAL COOPERATION PROJECT
FOR
THE PROJECT FOR
RESEARCH AND DEVELOPMENT OF THERAPEUTIC
PRODUCTS AGAINST INFECTIOUS DISEASES, ESPECIALLY
DENGUE VIRUS INFECTION
UNDER
THE SCHEMIE OF SATREPS

Japan International Cosperation Ageney (JICA)
| and
Ministry of Public Health
The Kingdom of Thailand

27 Jamuary 2012
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CHAPTER1 SCOPE OF MID-TERM REVIEW

1.1 Background of the Mid-term Review

Re-emerging infectious diseases, Including dengue fever and other imporfant infectious diseases
such as influenza, are more comimon in Southeast Asia, and thore is an international growing concern
over pandemic of these infectious diseases from the region. In addition, a large~scale outbreak of
botulisin was observed in the Kingdom of Thailand {hereinafter refetred 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 greai significance to devclop novel therapeutic producis in Thailand assuming

leading role in the Southeast Asia.

Under these clrcumstances, the Government of Thailand requested the Government of Japan to
implemens 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 “Seience and
Technology Research Partnership for Sustainable Development” (hereinafier referred to as
“SATREPS) launched the four-yéar technical cooperation ptoject entitled “Research and
Development of Theropeutic Products against Infectious Diseases, especially Dengue Virus
Infection” (hereinafter reforred to as “the Project™) on July 15, 2009 under the implementation
structure consisting of the National Institute of Health (hereinafter referted to as “NIE"), Departinent
of Medical Science (hereinafter referred to as “DA4Sc™), the Ministry of Public Health (hercinafter
referred to as “MoPH) and Faculty of Tropical Medicine (herginafter referred to as “FTAL) and
Faculty of Science (hereinafier refered to as “F5), Mahidol University (hereinafter referred to as
“MU") as counterpart research institutes from Thai side, and Research Institute for Microbial
Diseases (hereinalter referred to as “RIMD™) and International Center for Biotechriology (hereinafter
reforred to as “ICA™), Osaka University (hereinafter referred fo as “*OU) and Medieal & Biological
Laboratories, Co., Ltd. (hereinafler referred to as “MBL™) as research instirtes from Japanese side,
and one (1) long-term JICA Experts’ (Project Coordmator) and a number of short-term Japanese

tesearchers ate dispatched so far.

As two and a half years has passed afler the commencement of the Project, JICA dispatched the
Mid-term Review Team' (hereinafter teferred to as “fhe Tearr”) on a mission to review the Project
by the “Five Evaluation Criterin” (Relevance, Effectiveness, Efficiency, Iupact and Sustainability)
based on their performances, progress of the project activities and jrplementation process of the
Project, as a joinit review with (he Thai side. On the basis of the review resulls and recommendations
from the Team, the Japanese and Thai sides will confirm future challenges and direction of the
Project for the betterment of the project activities in the remaining project petiod.

1.2 Dbjeciives of the Mid-term Review

The objectives of the Mid-terin Review are as follows:

I}  To review the interim progress of the Project and evalnate the achievement as of the time of
the Mid-term Review in accordance with the five evalvation criteria on the basis of latest
version of Project Design Matrix (hereinafter roferred to as “PDM™) version 2 (Annex I),
which was mutually agreed for the modification on the Minutes of Meetings (M/M) on

! Personnel from Thai side are also rcgmded: ‘as membexs of the Team.



September 30, 2010,

2) To discuss the contributing and inhibitory factors for the achievements of the Quiputs and the
Project Purpose;

3) To discuss the plan for the Project for the rest of the project period together with Thai side
based on reviews and analysis of the project performances;

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

5)  Tosummarize thr: rogults of the study in Joint Mid-term Review Report.

1.3 Joint Review Team

Review of the Project was jointly conducted with two (2) Thai members. The members of Joint
Review Team (hersinafier referred to as “the Team"™) were indicated below.

Simultaneously with the JICA’s review, the Japan Science and Technology Agency (heieinafter
refetred to ag “JSZ*), supporting research activities conducted in Japan under the framework of
SATREPS, dispatched four (4) members and participated in the field survey in Thailand to conduoct
their mid-term evaluation and to offer several expert advices on the research activities from

{echnicsd standpeint.
<Japanese Side >
Nome Designation Title and Affiliation Duration of
Survey i
Mitsuhiro Leader Exceutive Technical Advisor to the Jan.19, 2012 -
USHIO /M.D. Director Gereral, Human Development Jan.28, 2012
Depariment, JICA
Masanori ABE Cooperation | Program Officer, Health Division 3, Jan.19, 2012 -
/M. Planning, Health Group 2, Human Development Jan.28, 2012
Department, JICA
Yoiohi Evaluation | Senior Consultant, Consulting Division, Jan.15, 2012 -
INOUE /Ph.D. Analysis Japan Development Service Co., Ltd. Jan.28, 2012
<Thai Side>
Namg Title and Affiliation
Dr. Pathom Sawanpanyalert Deputy Director General, DMSc, MoPH
Professor Dr. Pratap Singhasivanon Dean, FTM-MU

< JST Mission Members >
Name Designation Title and Affiliation Duration of |
Survey
Takeshi KURATA | Infections Program Officer of JST « SATRERS Jan.20, 2012 -
IM.D., Ph.D, Disease Professor, International Univoersity of Health | Jam.24, 2012
Contro} and Welfare, Shioya Hospital (Observer)

2 Overall Goal isn’t set uader the fromework of SATREPS



L. . Program Jommitiee of JST < SATREPS Jen22, 2012 -
Koieiu Infectious Dircetor General, National Institute of Jan.28, 2012
L NISHL/ Disoase B;r nj i :Inn ,atio Obses'ver)e o
M.D., PhD. Conttol owmedical fnmovation (Obser

] . Director for Special Missions, Research Jan.19, 2012 -
Mesayuki SATO/ | Planning and | o i for Sustalnablo Dovelopment | Jan.27, 2012
Mo, Evaluation -

Diviston, J8T
Maaghiro HATSU | Planning and | Senior Staff, Research Partnesship for Jan.19, 2012 -
{ a2, Fvaluation | Sustainable Development Division, JST . Jan,27, 2012

The evaluation survey was conducted from Janwary 15 to Janvary 2§, 2012. The investigation
petiod was used for site visits, interviews and serutinizing 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
PDOM (version 2) are described below.

Narrative Sunmary of the latest PDM (version 2, Date: September 30, 2010)

Research and development enpacity of therapeutic products egainst infectiows diseases,

Project Purpose
especially dengue hemdrrhagic fover is improved ju Thai research institutes through the
collaborative resenrch.

Outputs Output [
Human monoclonat antibodiss (MAb) ageinst dengue bemorhegic fever, influenza snd
belulism are prepated and evaluated thelr effectiveness and safaty in collaboration between
Thai and Japanese researchers.
Ouipui 2 . .
Novel bioactive compounds agalnst dengue virbs are explored from Thai naturat
microorganisms, including plant- and insect-derived bactetia, and evaluated their
effectivenass and safety in coliaboration between Thai and Japanese tesearchers.
Quiput 3
The systen1 on rescarch and pharmaceutical affhits of bioproducts is sircamlined.

Actlvitles Activities under Ouiput 1
1-1, Preparation of humin MAb against dengue virus and the evaluation of effectiveness and

safety

1-1-1. Collect and screen specimens.

1-1-2, Prepare enndidates of human MAb from the patients with dengue virus infection,

1-1-3, Establish the experimentnl sysiem for the evaluation of peplafizaiion activity of hunan
MAb against denpue virus for the screening of the candidates,

{-1-4, Bstablish ilte animal study system for the gvaluation of effectivencss and safety studies to
identify finat candidate of humen MAb agninst denghy virue.

115, Bstablish tAhc. study system for the cloning of htinan MaAf 1pG variable regions to make the
humon recombinant MAG JgG*,




1-1-6. Establish the system for expressing e human recombinant MAb by Chinese hamster avary
{CHQ) cells and/or plant biotechnology?,
1-2. Preparation of human MAb against influenza virus and the evaluation of effectiveness
and safety .
1-2~1, CoHeet and screen specimens,
1.2.2. Prepare candidates of human MAb from the patients with jufTuenza
1-2-3. Rstablish the experimental gystem for Hw evaluation of neatralizetion sctivity of human
MAB agsinst inOuenza vims for sereenting of the candidates,
1-2-4, Establish the anfiet study system for the evaluation of effestiveness and safely stodies to
identify final candidate of human MAb apainst influenza virus. ‘
1245, Establisk tho study system for the cloning of human MADb IgG vartable reglens to make the
human recombinmt MAb TzG¥,
1-2-6. Establish the system for expressing e human cecombinant MAb by CHO celis*.
1.3.  (Preparation of human MAbD against botulinim toxin and the evaluation of
effeetivencss nnd safety® %)
1.3-1. Ideutify the genetic typies of bofulinum (and purity the botulinom toxin},
1-3-2. (Establish the experimental systemn for the evaluation of neutralization activily of human
MAb against botulinum foxin for soreening of the candidates.)
1-3-3, {Establish the study systent for the cloning of human MAD TG variable reglons to nake the
human recombinant MAD IgG*.)
1-3-4. (Bstablish the system for sxpressing (e human recombinant MAD hy CHO cells*,)

]

Activitics under Output 2
2-1. Identify new compovnds by comparing extracts from Thai natural microorganisms,
including plant- and insect-darived bacteria, with existing database.

2.2, Screen the candidates of novel bioactive compounds with anti-dengne activity,

2.3. Establish the animal study system for the evaluetion of eftectivencss and safety studies
tu ilentily the final candidate of novel bioactive compound,

tvitics wader Output 3

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

3-1, Make and rovise Standard Operating Procedure (SOP) in each research subject,

3-2. Establish working group to discuss progress of the rescarch, achievements and safaty
managenient bi-monthiy,

3.3, Make annual plan documents tor research opetation.

3-4. QGuidelines and operating procedures of non-clinical and clinical studies for
biopharmaceuticals are documented.

. Condwct training and guidance segarding GLP,

LA

3-

Remarks:

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

#%: The activities between brackefs ate to be carried out on the condition that 1) there is documented evidenco
showing from the Party/es eoncetried that researchers involved in the experiment(s) are proporly lmnunized ngainst
botulinum toxin and that laboratory facilities to be used for the experiment meat applicable safely requirements, as
applicable; and 2) the proposal for ie experiment has been approved from the concerned committee(s), as applicable.



CHAPTYER 2 EVALUATION PROCESS

2.1 Frameworl of Project Evaluation nitder the Scheme of SATREPS

Since SATREPS provides assistances to the counterpart-countries through the technical and financial
support for research works by JST and the implementation of technical cooperation project cn site
by JICA in a collaborative manner, it is natural that veview and evaluation works on site are

couducted in tandem In consideration of its efficiency.

IST will evaluate the whole of intethational joint research works from the viewpoint of research
outgomes that contribute to resolve the global issues. JICA, jointly with governmental organizations
and/or research institutes including rescurchers, will review and evaluate the performance and
achievement of the technical cooperation project implemented under the framework of the Japan’s
QDA from the viewpoint of human resource development and contribution to development agenda at

pattnet couniries.

2,2 Meihodology of Evaluation

The Mid-ferm Review was conducted in accordance with the latest “JICA Guidelines for Project
Evaluations” issved in June 2010, Achievements and {mpletnentation process were assessed based
on the investigation results, which are consolidated in tho evaluation grid (Annex 3), from the
nspects of the five evaluation criteria of relevance, effectiveness, efficiency, impact, and
sustainability, as well as the Verification of Implementation Process.

The Team conducted sutveys at the project sites through questionnaires and interviews fo coutiterpart
researchers, other related organizations, and the Japanese experts involved in the Project to review
the Project on the basis of the evaluation gtid. The Hat of persons interviewed is found in Annex 4,

Project performances including achievement of the Objectively Verifiable Indicators (OV1s) werc
reviewed and analyzed in accordance with the Project Cycle Management (PCM) concept. The
review work was jointly performed by Japanese and That sides on the basis of PDM version 2 (See
Annex ## tor mote information). Finally, the Team compiied this Joint Review Report.

2.3 Five Evaluation Criteria

Description of the five evalyation criteria that were applied in the analysis for the Mid-term Review
is piven 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 Gverall Goal in
connection with the government development policy and e needs in Thailand. Relovancs of the
Project is verified on the basis of facts and achievemenis at the time of the Midterm Review.

Effectiveness Effectiveness is assessed 10 what extent the Project has achieved Its Project Purpose, elarifying
the relationship between the Project Purpose and Quipuis. Effectiveness of the Project is verified
in accordance with the necessity and posgibility at the time of the Mid-term Review.

Efficiency Efficlency of the Projest implemeniafion is anelyzed with emphasis on the refationship bstween




_®

Outputs mid Inputs in terms of timing, quality and quontity. Efficiency of the Project is verified
on the basis of facts pnd achievements at the time of the Mid-term Review,

Impact Impact of (he Project is assessed in terms of positive/negalive, and imtendedAmintended
influence caused by the Project Tmpact of the Projeet is verified in accordance with the
necessity and possibility af the time of the Mid-term Review,

Sustainabitliy 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. Sustminability of the Profect i verified on the basls of extrapolation and
expectation at the time of the Mid-term Review.




CHAFTER3 PROJECT PERFORMANCE
. 3.1 Inpuis
1) Input fromn Japanese Side

Tha following are inputé from Japanose side to the Project as of January 2012, See Annex 5 for more
information,

Components Inputs
Dispatch of JICA Bxperts Long-tesm Experts: one (1) Profect Coordinator
Other Expetts (rescarchers): Atotal of 106 Exports
Total duration: 24.5 M/M
Provision of Equipment JPY 190,435,710
Majot provided equipment: Safaty Cabinets, Hiph Performance Liquid
Chromatography, Fluorescence Micoscopes, ete.

Tralofng in Japan Total number: 17 persons
Content: Human MAD preparation, Gene Cloning and Manipulation, Animat
mode] Development, soreening for novel bioactive products, efc.. (A total
of 1} iraining conises)
Total days: 330 days
Local costs Sunt total for overseas activities costs: JPY 23,890,393
Cost for Cartying Equipment with JICA Bxperts: JPY 7,464,196

2) Input from Thai Side

The followings are inputs from Thai side to the Project as of January 2012, See details on Annex §,

Components ¢ A Inputs
Allocation of Counterpart DM3Se: [ person
Rescarchers NIIE: 27 person

MU 17 person
Favilities, FBouipnent and Office spages in NIH, and Pacuity of Tropical Medicine and Scisnce, MU
Materials The egisting Biosafety Level (BSL)-2 Iaboratories in DMSc, MoPH
Space for BSL+2 laboratery in Facuity of Tropival Medicine, MU
Renovation of the Iaborafoty space in Faculty of Tropical Medicinz, MU
The exfsting iaboratories in Faculty of Science, MUY
Local costs Amount from DMSe: THSE 5,791,350
Amtount from MU: THB: 508,290

3.2 Achievements of the Project
1) Achigvenments of the Project Activities

Achievemenis of the Project Activities under Outputs are as indicated balow.



Qutput 1

Huntan menoclonal antibodies (MAD) against dengue hemorthagic fever, influenza and botulism are prepared and
cvaluated their cifcctiveness and safety in collaboration betweent Thai and Japanese researchers.

Activities

Performances

1-1. Preparation of human MAD ageinst dengus virus amd the evaluation of effectiveness and safety

1-i-1.  Colleet and sereen | ©  The somples were collected from a total of 61 pediatric dengue
specimens. patients af NIH aud a total of 50 adult dengue patients at FI-MU.
1-1-2, Prepare candidates of humen | @ At the initial phase of the Project, Thai researchers attempted to
MAb from the patients with dengue prepare hyman MAD gocording to the Standard Operating Procedures
virus infection, (SOP), prepaved by RIMID-OU; but the resuits were unisatisfactory.
@  After the fechnical training with regard to preparation of the human
MAb by Japanese researchcrs, NIF has prepared about 100 human
WAL wilh the samples from 8 patients and MU has prepared 136
humon MAb with the samples from 9 patients,
1-1-3. Distablish the oxperimental | @  Experimental systems of *‘cross-reactivity”, “meutralizing test”,
system for the evaluation of “determination of target viral protein”, and “ADE assay” for
neutralization activity of human sereening of human MAb against dengue virus were esipblished in
MAbD against dengue virus for the RIMD-OU and trapsfared to Thai tescarch institutes; wnd the
screening of the candidates, experimental systems are currontly being introduged to the Thai
resedrch institutes,
@  After the analysis of thosg charactesistics regarding Human MAD
against dengue virus collecied ot FTM-MU, approximately 20
potential human MAb was identified at MU and RIMD-OU.  And
also, 22 human MAD wers identified at NTH as of the time of the
Mid-term Review, : .
1-1-4. Esmblish the animal study | @ There are several reports on animal experimenis using mice and
system for the evaluation of shonkeys for evaluation of human MAb against dengue viras, Human
elfectivencss and safety sindies to MAb oblained at MU are cuerently subject to evaluation with regard
identify final candidate of hurman to efficacy and safety by nsing one of established evaluation method
Mab against dengue virus, using suekling mice at Thailand and Japan,
®  On tho other hand, the Project is currently faking procedures to start
the animal experiments nsing rhesus monkey and marmoset In Japan
at the Tate Febrnary 2012, Also, establishment of new animat model
systems using mice is sugoing at RIMD-OU,
1-1-3, Establish the study system | @  Exporiniental protocols for the gene cloning of the IgQ vacfable
for the cloning of human MAb IpG reglons were established ot MBL and ICB-OU and transferred to Thal
variable regions to make the human colmterpart research institutes,
recoinbinant MAb TG ® Two {2) and 18 ¢loned copies of IgO variable regions are obtalned af
NIH md FTM-0OU, respeetively. Currently, recombinant MAD IpgGs
ara in the process of preparation in Thailand and Japan,
1-1-6, Establish the system for | @ Experiment protocois for IgG expression in CHO cells are established
expressing the hnman recombinant at MBL and ICB-QU,
MAb by Chitese hamster ovary | »  Experimentel system for expression of IzG by plant biotechnology is
(CHO) colls  andfor  plut angoing at ICB-0U,
biotechnology.
1+2, Preparatfan af human MAb against influenza virus and the evaluation of effectiveness and safety
1-2-1.  Colleet and  screen | ®  DBlood samples were obtained from 2 patients diagnosed as influcnza
specimens, pnd elso from 30 influenza-vaccinated healthy individuals at
IIMD-QU, while those were obtained from 22 patients and 23
influenza-vaccinated health individuals at NIH,
@  As of the time of Mid«term Review, 48 MAb were prepared from 32

122, Prepare candidates of humsn
MAb  from with

influsgza.

the patients

volunleers In Japan, while 7 MAb were obtained fom 48 volunteers
in NI :
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1-2-3, Estahlish the experimental
systom  for the evaluation of
nentralization activity of human
MAb ngainst influenza virus for
screeping of the candidates.

An nssay system for viral neutvalization aotivity of human MAb was
established at RIMD-QU. A total of 22 MAb with neutralizing
activity were obtained in RIMD-0TL.

On the other hand, a total of 7 specific MAb were obtained at NIH
and are currantly subject to assessment for their meutralizing
activities.

1-2-4. Establish the animal stndy
system for the ovaluation of
effectiveness and safety studies to
identify final candidate of human
MAD ngainst influenza virs,

Mouse-adapted influenza virus was prepared at RIMD-OU and fn
vivo evaluation of the neutratizing MAb for their efficacy and safety
is ongoing by using tho adapted virus,

Similarty, mouse adaptation of clinically-isolated Influenza viruses at
Thailand is ongeing in NIH.

1-2-5. Fstablish the study system
for the cloning of human MAb IgG
variabie regions to make the human
recombinant MAb IgG

The experimental sysfems for cloning of IgG variable regions were
established at MBL and ICB-OU and were transferred to NIH.

As of the time of the Mid-term Review, cloning of 1pC genes fiom §
MAD with neutralizing activity has been vompleted in Japan,
Similarly, 1gG vloning for neufralizivg antibodies is also ongoing in
NIH

Curently, preparatlon of the recombinant IgG with the cloned IgG
variable regions both in Thailand and Japan,

1.2-6, Establish the system [or
gapressing the buman recombinan:
MAb by CHO cells.

-]

a

An expression system of ¢loned IgG vadiable regions in CHO cells
wag estoblished at MBL and ICB-0U.

Expression of 4 out of 5 cloved Ig@ variable reglons in CHO cells
was succeeded at Japanese research instifules.

1+3, (Preparation of human MAb against bolulinum toxin and the evaluation of effectivesess and safely)

1+3-1, Identify the genetic types of
botulinum  (and  purify  the
botulinum foxin),

-]
<]

Thers were 3 outbreaks of botulism in Thailand in 2010,

NIH Iz working for the preparation of clinicel isolates with fhe
samples derived from the gutbreaks and for genetic typing of the
botulinum toxin, '

1-3-2, (Bstablish the experimental
syatfem  for the evalpation of
neutratization activity of human
MADb zgainst boinlinum toxin for
soreening of the cendidates.)

Hybridomn preparation was performed in RIMD-OU by using bload
samples from 2 heafthy volunteers wio received toxoid vaccination:
and scteening of the hybridoma cells was conducted with {he help of
Qsaka Prefectural University; and a total of 7 hybridoma cclls that
produces specifis human MAb apainst A fype toxin are obtained,
Among hem, one antibody with neutralizing activity against toxin
was identificd by animal cxperiment with mice,

Also, aresearcher from NIH prepared hybridoma cells by using blood
samples from a vaccinated Japanese healthy volunteer; and at least 3
botulinum foxin A-specific human MAb were obfained.

1-3-3, (Establish the study system
for the clonjng of human MAb IgG
variahie regions to make the human
recombinant MAb IpG.)

An immtnoglobulin heavy pene and a Hght chain gene of one of the
candidate hybridoma cells, which prodyces neutralizing Ig} were

~ cloned at the Graduate School of Medicine-OU,

Establishment of expression system of recombinant IgG by utilizing
the cloned penes is ongaing at the Graduate School of Medicine-OU.

1-3-4, (Establish the system for
expressing the human recombinant
MAb by CHO cells.)

Establishment of an expressing system for human recomnbinant MAb
against botfinum toxin iy scheduled fo establish by oiilizing the
system ostablished under the activity 1-2-6,

Qutpui 2

Novel bioactive compounds are against dengue virus explored ftom Thai natural microorganismis, including plant-
and inssct-derived bacterin, and evalvated their effectiveness end safety in collnboretion between Thai and

Japanese researchers.

Actlvitles

Performances
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" natural microorganisms, including

2-1. Kentify new compounds by
comparing  exitacts [fom  Thai

plant- and insect-derived bacteria,
with existing database,

As of July 2011, approximately 100 samples were applied to HPLC
analysis; and a jotal of 10 novel bicactive compounds were identified,

However, thesc compounds did not show any activitios against
dengue virug,

2-2. Soreen the candidaies of novel
bioactive compounds with
anti-dengue activity,

After severnl sopavstion and purification 'r:gr HPLC, o fraction
showing anti-denpiue virus agtivity under the 3™ screening that seems
fo be potential as a candidate with little toxicity but less aetivity
somewhat for the devajopment of anti-dengue drug development.

2-3. Establish the animal study
system for the evalvation of
effectveness and safety studies to
idemiify the fina{ candidate of nove}
bioactive cormpound.

Animal experimental system uslug suckling mlce was established for
all the four serotypes of dengue virus at RIMD-OQU., Also,
experimental system for quantification of virnl load i infected
animals was established.

These gxperimental procedures were alrgady transferred to scientists
from MU,

Oaipot 3

The system on research and pharmaceutical affairs of bioproducts is streamlined.

Activities

Performances

3«0, Sel up laboratories for the
rescarch activitios.

There was substantial delay in instailiug planned research instruments
at Thal research institutes due o unexpected time-consuming
paperwork for procurement. Eventualfy, it took approximately one (1)
year to set up necessary equipment at Thai rescarch institutes,
Hownver, set-up of Iaboratories in Thai research institites was almost
completed by installing almost all {he necessary equipiment (except
one iten} for the implementation of reseurch activities in Thailand as
of the fime of the Mid-termt Review.

Especially, project-dedicated laboratoty equipping sufficient research
instrements was established in the FTM-MU.

3-1, Make and revise Standard
Opurating Procedure (SOP) in each
rescarch subject.

SOPs were developed in seveml assay mathods. However, seveml
times, the SOPs were not fit for practical research operations due ta
the difference in conditions in sach facility. In that case, the SOPg
were Tevised through close discussions amorgst Japanese experts and
Thai counterpart rescarchers.

50Ps for the mavagement of equipment and laboratory were
devcloped in line with the conditions at each instifute of the Thai
sides,

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

Atotal of 12 Working Group Meetings have been held bimonihly in
DMSc and FTM-MU.

3-3, Thai and Japanese researchers
make monthly progress repots,

That and Jaganese researchers prepared progress reports mondhly or
bimonthly in each resentch group.

3-4, Make annua! plan documents
for research opemtion.

Annval plan documents for research operation are developed; and
used it for the discussion with regard to practical research operatlons
and consequent outcomes to be nchioved in the year between Thai
and Japanese sldes.

3-5. Quidelines and opgrating
procedures ef non-clinical and

clinical studies for
biopharmacetticals are
docurmented.

We are planning o develop the guidelines and operating procedures
of non-clinical and cfinfenl studles for biophermacetticals.

As a preliminary frial for fiture pre-clinical studics, discussions have
been starled vegarding the possibility of collaborations with the
Insiitute for Virus Research, Kyoto University and the Tsukuba
Primate Research Center, National Institute of Biomedicel Innovation
on the animal expetiments using monkey for the in vive ovaluation of
efficacy and biosafety of human MAD against deague virug obtained
at the FTM-MTU.
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3-6, Conduct training and guldaive | @ The Project is cusrently plamning to dispatch researcher(s) to
regarding GLP. participate training courses under the theme of GLP and GMP |
compliance in Japan in 2012, the final year of the project period,

2) Achievements of the Qutputs

ay Qutput 1

The Project intended to prepare potential candidates for fiiture biopharmaceuticals against dengue
virus, influenza virus and botulinum toxin, especially dengue viwus, as a major outcome of the
Projeet; and thus the impiementing resedrch proups were set both at NIH and MU in a research
therne. As a result, since MU where their working elfort was focused on the development of MAb
against dengue virus has made a good outcome sufficiently in preparing MAb with sufficient ant-
dengue activity for all four (4) serotypes of dengue virus, And it is worth o note that the MAb was
under the caveat for patent filings in the United States of America; and simultaneously 4 tesearch
paper has been submitted to the international sclentific journal with peer review.

As for the tesearch subject of Influenza virus, several potential MAb with type A-spocific and fype
B-specific antiviral activities was prepared in the Japanese side as of the time of the Mid-term
Review; and a research paper with regard iv influenza A virus is currently under peer review by a
international seientific journal, and research results in MAb with fype-B specific anfiviral activity is
under the preparation for submission of paper and for filing international patent application.

Meanwhile, NIH has wider vessarch subjects of influenza virys and botulinum toxin in addition to
dengye virus, Unexpected external factors negatively affected to the progress of research activities
with regard to research themes such as dengue virus as well as botulinum toxin; and as a result, it
took time than expected to prepare potential MAb for each anti-dengue activity, and lagged behind
FTM-MU In the progress. However, the screening of MAb with anti-dengue activity for alf the fout
(4) serotypes was sigrificantly praceeded recently; and the progress at NIH can be regarded to be
almeost equal to that at FTM-MU, On the othier hand, only one (1) buman MAb with anti-type A
botulinom toxin activity was identified as of the Mid-term Review; however, it is expected that two
(2) for each serotypes of A and B be identlfied with in one year, Consequently, experiments with
regard to titration of neutralization for “antibody cockiail® with strong neutralization activity for
both type A and B (prevalent in Theiland) are anticipated to be conducted at NIH by the end of the

project periad.
As was described above, though the progress of research activities and consequent oufcome are
different in each research group as well as in individual research subjects, it is highly expected that
the achisvement of Qutput 1 including fulflilment of OVIs can be highly expected as & whole of
project fratnework.

Achievements of the Qutput 1 are as indicated below, -

[Ontput 1)
Human monoclonal antibodics (MADb) egainst dengue hemorrhagic fever, influenza and botulism are preparad and
evaluated their effectiveness and safety in collaboration betweent Thal and Japanese researchers,

7 OVIs Achigvements
1. Fuman MAb against dengue | ®  Sufflefent number of hvman MAb against dengne virus and influenza
vims ate prepurd by the year vitus in RIMD-0U, NIH, and FTM-MU.
14



of 2010, @  Curtently, the Project s in the process of selecting the Dest candidate
for the development of “therapeutic antibodies™,

® On the other hand, hiunan MAD against botulicum toxin have been
prepared only in RIMD-OU, but sot in Thai aide, under the mumal
agreement between the Japancse and Thai sides; and the final candidate
of MAb against botulinum. will be determined by the end of the project

perjod,

2. Fingl candidates of human | @  Since the anelysis of MAb with its characteristics is running smoothly
MAbL  aguinst  infoetious a9 of ithe time of the Mid-term Review, it is highly expected that the
diszases, especially dengue final candidate of the human MAD against dengue virus for the dengue
virus, ore identified by the virus will be determined before the end of Tapanese fiscal yoar 2012,
year of 2012,

b} Ontput2

The Project intended to discover novel bioactive compounds from Thai natural microorganisms
including plant-, insect- and soil-derived bacteria of FS-MUFs possession; and the FS-MU was
assigned to sample preparation and purification of chemical compounds by HPLC fractionation
techniques in collaboration with ICB-OU. Experimental protocols for screcning and evaluation
(bioassay) using dengue virus were firstly established at RIMD-OU, and the protocol was
introduced at NIH as well as FTM-MU. Aflerward, there happened an issue with regard to
congistency of data from FTM-MU and NIH; and as a result, The Japanese and the Thai sides
mutuaily apreed that bioassay be condueted at NIl with rather reliability to a certain extent.
Fortunately, consequent new problems suchi as work overload at NIFH haven’t been observed as of

the time of the Mid-term Review.
As of the time of the Mid-term Review, several potential crude extract was fractionated. And the
Project is planning to accelerate the operation for the identification of potential compound(s) and

consequent in vivo testing, If the planned research activities were procecding without any major
unexpected troubles, it is anticipated to have research ovtcomes in terms of the fulfillinent of OVis

for Qutput 2 4t a cerfain level by the end of the project period.

As just described above, the achievements of QVIs for Output 2 are considered reasonable and
proper as of the time of the Mid-term raview.

Achievements of the Output 2 are as indicated below.

[Cutput 2] _
Novel bioactive compounds are against dengue vitus explored from 'Thai natural mictoorgenisms, including plant-
and Jnsect-derived bacterin, and evaluated thele effectivencss and safety In collaboration between Thai and

Japaness researchers.

OVIs Achicvemenls

16



. Novel bioactive compounds | ®  After an assay system for antf-dengue activity of novel compounds was

from Thai natural established at NIH on July 2011, ile Project reinforced the cfforts to

microorganismy,  including puification of crude extracts from microorgenisms that exert

plant~ and  insect-derived anti-dengue activiiy.

bfmel‘iﬂ, _ Dgainst cengue | @  Ag of the Hime of the Mid-term Review, one potential compound was
- vinls are identified by the identified, but the Project abandoned further investigation for the

year of 20160, compound due to the lack of anti-dengue activity, One other wifl be

subject to farther purification for identification of its chemltal
structure; and the Projest is going to work for the mproventent of ity
yield.

&  Purification work for several potential crude eximact will be continned
at F§-MU. ’

2. Final candidats of bloactive | ®  After several separation and purification by HPLC, a fiaction showing

compounds against denguu anti-dengue vius activity uader the 3" screening that scems fo be
vitug Is identified by the year potentist ag o onndidate with little toxicity but less activity somewhat
of 2012, for the development of puti-dengoe drvg development.

¢) Outpui 3

With regard to the development of SOPs as the system consolidation of pharmaceutical affairs for
hioptoducts, SOPs can’t be applied for all the level of experiments since various tials are required
for the standardization of expérin‘iéntal protocol. Neverfheless, SOPs wete developed for the
established protocols and modifled as needed basis under the close discussions amongst Thai and
Japanese rescarchers, Meanwhile, the development of SOPs has an aspect of GLE compliance under
the anticipation of the implementation of pre-clinical trials by "That side after the end of the Project;
however, the significance of SOPs won’t be detractod from the perspectives of quality assurance of
research results as well as technical transfer of novel technologies.

As for the streamiining of research systems, progress of research activities and consequent outcome
were monitored and for which information was shared amongst Thai and Japanese researchets
thtough the Working Group Meetings and progress tepoxts subinitted by both Thai and Japanese
rescarchers regulatly; and thus, the OVIs for Ountput 3 are fulfilled steadily.

As just described above, the achisvements of OVIs for Output 3 are considered reasonable and
propex as of the time of the Mid-term roview.

Achievements of the Quiput 3 are as indicated below.

[Cutput 3]
The system on research and pharmaceutical effairs of bioproducts is sireamlined.

OVIs Achievernents

1. SOP in sach research subject | ® At the initind phase of the Projest, several SOPs wore proparcd by

is made and revised. RIMD-0U and fransferred to That research institutes.

' &  However, application of those SOPs were sometimes not functional in
several rescarch operation In proctice; and in such onses, the Jepanese
and Thai sides often exchanged opinions and somefimes provided
an-site frainings, instead of operating in accordance with SOPs,

2. Working group is established | @ A total of §2 Working Group Mestings have heen held bimonthly as of
to discuss progress of the the tlme of the Mid-term Review,
research, achicvements end | & he repuiar Working Gronp Meetings enabled the Praject to share the
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safety management

bi-monthly.

necessary information such es progress of research aclivitfes,
gchievements and safety  management, and to take timely
countermeasures to various issyes,

Monthly progress roport is
tade by Thai and Japangse
researchers,

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

Thanks to this, competition g8 well as information shadng among
researchers was stimulated In individual organizations.

Annual plan docnments for
research  operation  ars
prepared collaboratively.

Tn accordance with the Actlvity 3-4, the Thai and the Japansse sldes
Jjointly developed annual plan docuiments for rasearch operations.

Essentially, both Thai and Japanese researchers in the Project were

encouraged a sense of compliance with fhe planned schedule in the PO;
and that contributed to effective progress mansgement of the Project
through better understanding of integral plan as well as timeframe and
standpoint of researchers and their action assignment in the framework

of the Project.

3) Achievements of the Project Purpose

The Project has already obfained human MADB with broad and strong neutralizing activities for each
target pathogen of dengue virus and influenza virus in in vitre testing by the time of the Mid-term
Review, After the Mid-term Review, the Project is supposed to proceed with in vitro evaluation using
monkeys and in vitro evaluation using mice (partially completed) for MAD against dengue virus and
influenza virus, tespectively; and it is highly anticipated that final candidates for these viruses be
obtained by the end of the projest period. And in parallel with the research activities planned in the
remaining project period, the Project will try to pave the way for practical collaboration with
pharmacentical companies for the development of preventive and/or therapeutic antibodies hy
appealing homan MAD with high anti-dengue activity for all four serotypes. As has bzen described
above, it is considered that the research activities with regard to dengue virus and influenza virus
have steadily proceeded in line with the PO as of the fime of the Mid-term Review. Msanwhile,
preparation of human MAD against botulinum toxin is conducted only in Japan under the mutual
agreement befwzen the Thai and the Japanese sides, only one (1) MAb with ant-botulinum toxin
activity was obtained as of the time of the Mid-term Review; and thus it is desired for the Project to
reinfotee the efforts to accelerate the tesearch activities rogarding boiulinum toxin, Moreover,
several potential crude extracts containing unknown bloactive compounds with anti-dengue activity
were abtained by screening microorganisms native to Thailand, but active compound(s) haven't been
identified. Therefore, it is reguired for the Project to reinforce the efforts to conduct further
purification in order to determine at least 2 or more novel bioactive compounds by the end of the
project period.

As has been described above, it can’t be guaranfeed to generate expected research outcome due to
the nature of “research profect” from the aspect of the achievernent and fulfillment of OVIs;
nevertheless, progress of the project (research) activities has been made gains properly, Thus, it is
expected that fiuit of research that can be practically used for ant option of the treatment against the
target infectious diseases, especially for the development of human MAb with antl-dengue activities
(major research subject in the Project), in the foture, Furthermore, a certain improvements werd
observed from the aspects of technical transfer and setup of fundamental research infrastructure by
the time of the Mid-term Raview. - ‘

Ag just desoribed above, the achievement of the OVI for the Project Purpose is considered
reasonable and proper as of the time of the Mid-erm review, Nevertheless, the remaiuing project
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period is rather fimited for just one and a half years. Therefore, the Project stould set a final goal ta
bé achieved within the project perfed, including deliverables such as scientific research papers, for
each research subject in detail for ensuring the achieverient of the Project Purpose by the end of the

project period.

{ Project Purpose]
Research and development capacity of therapensic products against infections diseases, especially dengue
hemorrhagic fever is improved in Thaf resdarch institutos thrangh tho coflaborative research,

OVis Achievements

Candidates for clinicnl trials ngainst | @  Human MAb with neuttalization activity for afl four (4) serotypes
dengue homorthagic fever are of dengue virus pud analysis of characteristics of the MAb was
produced. conduncted as planned.

@  However, further studies are required to establish the mouse model
animal system ns of the time of the Mid-texm Review, Therefore, in
viva evalvation experiments using monkey is planned
simuitancously with other planned project activities, If sulficient
ovaluation resulis with regard to efficacy and biosafety of the MADb
in monkey mode] system, those could be oandidates for developing
“therapeuti¢ antibodies”.

3.3 Implementation Process
1) Progress of Activifies

At the initial phass of the Project, it fook a longer time of one (1) year than anticipated for the
procurement of research instruments, consumables, ate, necessary for the commencement of research
activities at Thai tesearch institutes in splte od the fact that the Profect Coordinator had statted
preparetion for the procurement, and it caused a substantinl delay in the smooth initiation of research
activities, The delay can be atteibuted to the time-consuming paperwork of tender procedures and
custom clearatice as one of major eauses. The number of procurement items of research insttoments,
consumables, reagents in SATREPS projects and so on Is essentially much high in comparison to
that of usual JICA technical cooperation projects. The procurement rules in SATREPS project had
been revised and improved; having said that, it is considered that special attentions should be paid
for procurement so that the projects, especially that in SATREPS, can project (research) activities

immediately after the commencement of the projects.

On the other hand, “The approval Is obiained by the ethical commifiee for the researches including
the preparation of human MAb from patients’ samples” was stipulated in the PDM as a pre-condition
of the Project, which should be fulfilled before the offlcial commencement of the Project. However,
it took approximately one and a half years for the Project to abtain the authorization of the research
subject for proparations of human MAb against dengue virus at NIH, resulting in substantial delay in
practlcal commencement of research activities for that. Whercas, as a yesult of uwntiving efforts by
researchers in Thailand as well as Jépanese Experts (inclnding researéhers), several pofential MAb
with antl-dengue activity for all serotypes have been obtained as of the time of the Mid-termn Reviow,
it is not observed that there wasn’t any crocial negative impact on the achieverent of Output 1.

On the other hand, it was mutually agreed between the Thal and the Japanese sides that ressarch
activities for the preparation of MAb with anti-botulinum toxin shall be implemented on condition
that the Thai researchers engaged in the research will be vacclnated with botulinum toxeid
(exclusive uso for research personnel) out of safety and ethical considerations for researchers; and
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the condition was reflected in the PDM version 1 at the time of the ex-ante evaluation. However,
afler the practical commencement of the Ptoject, it was revealed that the there was litile possibility
for obtaining authorizations fiom the Thai Food and Drug Administration as well as the Ethical
Committee at DMSc. Accordingly, both Japanese and Tha sides agreed hy exchanging a minutes of
meeting that Japanese rescarchers with botulimum immunity were regarded as healthy volunteers
(sample donor), from. which samples obtained were used for the preparation of human MAb at
Japaness research institutes, Afterwards, The human MADb will be brought to Thailand and subject to
experiments of sereening for specificity and titration of neufralization using botulinum toxin isolated
al Thatland, PDM version as well as R/D was simultaneously modified in accordance with the
agreement by adding remarks at the bottom so as pot to detty a future possibility for inplementation
of those experiments in Thai research instiutes (see PDM version 2 for more information).
Meanwhile, serotyping of dengue virus obtained from the patients in the three (3) Outbreaks have
beert conducted at NIH, and there found positive impact of the training of Thai researcher in Japan

on the diagnostic confirmation of serotype.

With regard to the technical transfer by Japanese researchers, each research group in Japan recejved
mazny Thal researchers; and necessary fechnologies necessary for the lmplementation of research
operations planned in the fitst half of the project period were properly transferred by the time of the
Mid-term Review, In addition, a Japanese researcher provided one-month group training, which
contributed to carty forwatd the research in Thailand. As described above, otganizational capability
in terms of human resource as well as research gnvironment (equipment, etc,) was strengthened
adequately ot the time of the Mid-texm Review. :

On the other hand, as described in the achievement of the Project Purpose, since the Project has an
aspect to ressarch project, fulfiflment of OVIs as research outcomes can’t be guaranteed.
Neverthgless, “improvement of research and development capaciiy in Thai research institutes” as n
technical cooperation project under the framework of ODA is expecled if the project activities were
steadily continued for the rest of the project period.

2) Project Management and communication amongst parties concerned

‘The Project has been commenced from Yanuary 15, 2009 for the period of four (4) years and PDM

was officially authorized at the 1™ Joint Coordinating Committes (JCC) meeting held on Apsil 2,

2010 ag version 1, Afier that, PDM version 1 was put on the review by the Project and othter relevant
parties with regard to the implementing condition of a research subject for the preparation of human
MAb against botulism, and the modification of PDM as version 2 was mutually agreed on the M/V
signed on September 30, 2010. Simultancously, modification of the Record of Discussions (R/D) in
line with the PDM modification was agreed in the M/M. as just described, the PDM is properly
recognized as a chief provision amoengst That and Japaness research institutes, and was modified in
accordance with the real enyironment surrounding the Praject in a timely manner.

As the monitoring activities for the whole project matters, the Japanese Chief Advisor visited
research Instilutes in Thailand at approximately one (1) month interval and had diseussions and
consultations closely with Thai reseaichers, Japanese researcher(s) statfoning in Thailand and a
Project Coordinator (JICA Bxpert). As for the administratlve management of the Project, the Project
Coordinator has been circulating from institute to institute at short interval and continuing
administrative dialogues. Moteover, by following the activities under Output 3 in the PDM, researcls
activities are appropriately manitored through the bi-monthly Working Group Meetings as weil as
and progress reporls submitted by each researcher from both Thai and Japanese on a monthly basis,
In this wise, it i3 considered that operational management, fiom the aspects of collaborative research
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profect and JICA ‘technical cooperatioh project, has been effectively done by the Project in general.

As has been described above, it can be said that management of the Project and communication.

amongst parties concerned had been maintained in general by the time of the Mid-terni Review,

" Having said that, there are a few concerns in terms of approaches of technical transfer for Thai

research iustitntes as described hereinbelow. A Japanese researcher is stationing at FTM-MU for
relatively long duration in order to conduet practical research operation and technical transfex,
wheteas not at FS-MU and NIH but short duration business trip by other Japanese researchers in
ench research subject; and those researchers mainly work together with Thai researchers to discyss
managerial issues such as ovesall progress and direction of research. Nevertheless the technical
transfor was done through aforementioned training in Fapan and on-site training, if seemed that the
on-the-ground contribution of technical transfer at NIH has not yel been perfected in terms of
follow-up activities so far. Though research capability of Thai research institutes is considered high
in comparison with other Southeastern Asian region and independent research activities ¢an be
expected to some extent, it is desired that the Project take measyres for the embeddedness of
technology by any means, especially for new technofogies in Thailand, by providing lechnical
support by Japanese rescarchers and/or enhancing communication in each research group.

3) Ownership and Auntonomy

Though the progress of research activities in Thailand was rather slow at the initial phase of the
Project, Thal research imstitutes exercised commitment to the ressarch activities after the
invotvement of young researchers as well as graduate students with high motivation for acquisition
of knowledge and skills for inexperienced technologies; and the research activities (project
activities) were accelerated os of the time of the Mid-term Review.

Thai researchets at an administrative fevel are aspiring to drive researches for important infectious
diseases of dengue fever, influenza and botulisre, and ownership is also confirmed.
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CHAPTER 4 EVALUATION RESULTS

4,1 Relevauce

The relevance of the Project is highly maintained as of the tinie of fhe Mid-term Review

1) Consistencies of the Project Purpose with the Thai Health Policies and the needs of fanget
groups

With regard to the consistencies of the consistency of the Project Purpose with the Thal Health

Policies as well as the needs of the target groups that wete confirmed at he Ex-ante Evaluation of

the Project in December 2008, there wasn’t any alteration of the Thai health policies as well as the

needs 50 as to undermine ‘the relévance of the Project, that is to say, the consistencies are being

maintained at the time of the Mid-term Review.

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

By the same token, there wasn’t any alteration in the Japan’s aid policles so as to undermine the
relevance of the Project with regard to the consistency of the Project Putpose with Japan's Aid
Policies that was confirmed at the Ex-anta Evalvation, that i3 to say, the consistency is being
maintained at the time of the Mid-term Review.

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

In the recent decads, an intcraationat trend in the development of pharmaceuticals in the area of
infections diseases shows that the development of cwative medicines that gives a substantial
response are accelerate in addition to the development of preventive medicines such as vaccine
pteparation. To this, the Pruject is attempting to prepare human MAb with broad speetrum
neutralizing activity for vespective dengue vitus, influenza virus and botulinum toxin. Since the
‘therapevtic antibodies® with High specificity and Jess toxicity for those infectious diseases will
provide a positive impact on future medical treatment in infectious disease control,

However, pharmaceutical prices of commercialized “thetapeutie antibodies’ are generally high, and
thus, it is easily assumed that the therapeutic antibodies can’t be used for general use iu.glinical
practice. Having said that, there are growing international demand for the development of
therapeutic products for dengue viral infection, since there have been no commercialized
pharmaceuticals for the prevention as well as treatment of dengue viral infection, which is 2 major
target pathogen of the Project. Morgover, it is considered to be of importance for the development
of thetapsutic products for influenza viral infection with novel action mechanisms in terms of
unlversal infection control of influenza, out of concern at drug resistance for existing satlvirals
such as “Oseltamivir (Tamiftu®)", Besides that, the development of therapeutic products for
bafulismt can bring benefits to the countries wnder the fear of botulism outbreaks; and the
development of the therapentie products has also a substantial need from the viewpoint of
counterineasures against biclogical terrorism, Tt is worth noting that the therapeutic products such
as ‘therapentic antibodies’ is expected in the treatment of infant botulism since equine antitoxin
isn’t used for infant botulism usnally out of concern at severe adverse reactlons (side effeets) such
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as amaphylaxls and serum sickness, and the flisitine treatment of the infant bowlism is
symptomatic treatment. For these reasons, it is considered that rationale for the development of
‘therapeutic antibodies’ against the target infectious diseases of the Project, even though the
antibodics are bearing weak point of pharmaceutical prices.

As described above, since difficulties fiom aspect of cost burden is assumed from the beginning,
the Project has been working for the development of MAb mass production technigues using
phytobiotechnology as a part of research activities of the Project for cost reduction of
manufacturing products, Meanwhile, eflicacy and safety evalvations of MAb will be proceeded
after the Mid-term Review; and the Project should take administration plat and condition of
application In clinical practices into consideration for better setting of experimental conditions.

@  Special consideration for gender issues, social grades, environment, ethnic groups, efc.

Negative impacts for human body and envirotiment are concerned in the Profect since researchers
enpage in the research activities in which pathogens are handled. However, the researchers are
obligated to follow the biosafety regulations at eacH institute, and experimental manipulations wers
done in accordance with the SOPs developed by the Projeet, In this manner, considerations to the
safety of human body as well as environment are properly made i the Project,
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4.2 Bifectiveness

‘The effectivouess of the Project is congidered to be high at the time of the Mid-term Reviow.

1) Probability of Achievement of Project Purpose

As was described in “Verification of Implementation Process” section, though the progress of the
research activities differ in each rescarch subject and/or research group, it is considered that overail
progress as & project can be xecognized as relevant at the time of the Mid-term Review, As for a
number of the human MAb with anti- dengue gctivity were obtained at NI as well as FIM-MU at
the time of the Mid-term Review, and thus, it is anticipated for the Froject to determine final
candldate(s) (fulfillment of the QVI for the Project Purpose) by the end of the project period.
However, though the progress in efficacy and safety assessment ag well as preparation of
recombinant IgG is in protvess at FTM-MU, whereas that in NIH is slighily delayed due to the
external factors aforementioned at the moment. Theretore, it is desired that the progress management
should be strengthened especially at NIH and assislance foin Japanese researcher also be reinforced
as needed so that the number of candidates could be obtained for the determination of the final
candidate(s). WIith regard to preparation of MAb with anti-influenza virus and MAb with anti
botulinum toxin as well, it is anticipated that the research outcomes would be obtained to some
extent by the end of the project perlod. Moreover, since the progress In technical transfer with regard
to knowledge and techniques necessary for the generation of research outcomes has proceeded at a
good rate and setup of negessary equipment énd implementation system for the research activities
has almost been done, it is anticipated that the Project Purpose wiil be attained from the aspects of
the human resource development as well as strengthening of organizational function,

On the other hand, though the research activities with regard to the screening for novel bioactive
compounds have proceeded at a good rate with a slight delay, the achisvement of Output 2 can be
anticipated to some extent by the end of the project period. Having said that, it can't be guaranteed
that the candidate compound(s) with excellent efficacy and safety (tolerability) enough to conduct
preclinical trial from the perspective of the nature of the research pwiposs of “Screening and
Hentification”, In case that anti-IICV substances with sufficient efficacy and safety (tolerability)
weren’t identified, research outcomes won't be simply denied as the substances could be suhject to
chemical modification as a lpad compound to improve its activity, specificity, safety and

pharmacokinetics.

As aforementioned, effectiveness of the Project is confirmed not only from acedemic perspectives
but also from a viewpoint of human resource development. Since the Thai tesearchers have acquired
a lot of knowledge and techniques through the implementation of the Project, it is anticipated fhat
the Project Purpose will be achieved within the project period to a ¢ertain degree.

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

(D Current status of the important assumption of “Trained counterparts da not leave their
position so as to gffect the outputs of the Project” for the achievement of Outputs

Though there was a little furnover of counterpart researchers as of the time of the Mid-term
Review, little negative fmpact of the turnover on the achievement of the Outpuis, Knowledge
and techniques transferred by the JICA Experts are effectively utilized for research activities,

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

Allgeation of human resource as well as budget from the Thai side is implemented as
gxpécted so far, and there was no negative infiuence on the implementation of .the project

" activities. . _

3) Coniributing Factors for Bffectiveness

As described at “Ownership and Autonemy” section, the involvement of young researchers as well
as graduate smdents with high motivation for acyuisition of knowledge and skills for inexperienced
technologles has substantially conteibuted to the acceleration of project reseatch activities.

" 4) Inhibitory Factors against Effectiveness

No inhibitory factor against ‘Effectiveness’ of the Project was observed as of the time of the
Mid-term Review,
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4,3 Rificiency

The efficiency of the Project is at an intermediate degree as of the time of the Mid-term Review,
as several unexpected external factoxs negatively affected smooth implementation of research
activities,

1) Progress Management of the Project Activities

As described at “Verification of Implementation Process” the Japanese Chief Advisor visited
research institutes in Thailaad of approximately one (1} month interval and had discussions and
consultations closely with That researchers as the monitoring activities for the whole project matters,
Japanese researchen(s) stetioning in Theiland and a Project Coordinator (JICA Expert). As for the
administrative management of the Project, the Project Coordinator has been circulating from
institute to Institute at short interval and continning administrative dialogues, Moreover, by
following the activities under Output 3 in the PIIM, research activitios are appropriately monitored
througl the bi-monthly Working Group Meetings as well as and progress reports submitted by each
reseaccher from both Thai and Japanese on a monthly bagis. In this wise, it is considered that
operational mnapagement, from the aspects of collaborative research project and JICA technical
cooperation project, has been effectively done by the Project in general.

2) Beneficial utilization of provided equipment and materials

Setups of the research instruments have been completed in general as of the time of the Mid-term
Review. Though the most of equipment provided under the Project has been used effectively for the
implementation of the research activities, it fakes certain time to acquire operation skills for several
sophisticated research instroment (o.g. flow cytometry and ibtermolecplar interaction-measuring
apparatus) and its related technologies, and fusther training will be tequired for the rest of the. projeet

period,

3} Beneficial utilization of knowledge and skills acquired at the training it Japan

A total of 24 Thai researchers from each research subject will have been dispatched to Japanese
rosearch institutes within the Japanese fiscal year 2011; and vavious knowledge and fechniques
necessary for the implementation of researches as Thai research institutes have been transforred to
theim as of the time of the Mid-ferm Review. In addition to this, the Japanesp researcher stationing at
FTM-MIJ provided an one-month on-site group training that address the theme of preparation of
human MAD, and the training was seemed effective for promotion of research activifies at That

research institutes.

4) Collaboration with External Resources

From the perspectives of confidentiality of research information as well as infellectual propestics
under the research project, casual collaboration with external recousses is discouraged contrary to
usual technical cooperation projects. Nevertheless, RIMD-OU is working with Graduate School of
Pharmacentical Seiences-OU and Graduate School of Life Sciences-Tohoku University in order to
investigate the affinity of human MAD for viral tatget protein,

5) Contributing Factors for Efficiency
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FTM-MU offered the research space dedicated to the Project and its renovation. That contributed to
efficient implementation of oxperiments.

As for the dispatch of Japanese researchers, an elaborated dispatch plan for the Chief Advisor and
“Shoit-tetin Bxperts contributed to efficient project management, And also, the Project Coordinator

| (JICA Bxpert), with broad experiences for opetational coordination, contributed to smooth operaton
of the Project through daily communication with Thai counterparts.

6) Inhibitory Factors against Efficiency

As described in “Verification of Implementation Process” section, several urexpected external

factors negatively affected for the smooth implementation of the Project activities, Deztails are as

follows:

a) It taok almost one (1) year for setting up equipment because of the deléy of its procurement
procedures;

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

¢} It took approximately one (1) year and a half for the Projest to obtain the suthorization of the
research subject for prepatation of human MAb against dengue virus at NIH, resulting in
substantlal delay in practical commencement of research activities for that.

These external factors caused several negative impacts on efficient implementation of the Project;

however, those didn’t fatally affected the achievernent of Outputs of the Project at the time of the

Mid-term Review thanks o great effoits fiom both Thai researchers and Japanese Experts.

In addition, some petception gap regarding experimental methodologies and the way of technieal
transfer between Thai and Fapanese researchers had happened; however, continucus discussion and
several training despened mutuat understanding afterwards, and the gap was resolved ot the time of
the Mid-texm Review.
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4.4 Impact

The following positive and/or negaiive Impacis are comfirmed and/or expecied., by i
implementation of the Project.

1)  Probability of achievement of the Overall Goal
The technical cooperation projects implemented under the framework of SATREPS don’t set the

Overall Goal. Nevertheless, as SATREPS is essentially aiming at the firture prgcticat implementation.,

of the research outcomes in society, following two Ovorall Goals envisaged from the Project will be
discussed at this section.

@  Perspectives of the achievement of envisaged overall goal of “Whether fincl candz’dam@‘of
human MAb with anti-dengue activity are expected to be subject fo afficial pre-clinical trials
in Thatland”

Testing facilities for pre-clinical trials shall be accredited as ‘GLP-compliant facilities’ by
approved inspection awthorities; but it isn’t realistic for the project implementing institntes of
NIH and/or MU to be GLP-complaint facilities. Moteover, specialized know-how is required
for the proper implementation of pre-clinical trials in conformity to GLP; and thus, the
project is anticipating that future pre-clinical triats will be conducted under the consignment
of pharmaceutical enterprises afier the end of the Project. In fact, the Project has started
preparing for discussions with some phermeapeutical enterprises on candidate MAb with
anti-dengue activity. As aforementioned, given that the final candidate(s) with excellent
efficacy and safety deserving of future application in clinical practices, implementation of
pre-clinical frial can be antieipated to some extent in the fiture,

The same holds true for MAbD with anti-influenza activity and MAD with aut-botulinum toxin;
hawever, implententation of pre-clinical or clinical trial doesn’t always give endorsement to
the approval of commercialized pharmacenticals. Especiaily for the human MAb with
anti-influenza virus activity, research institutes as well as giant pharmaceutical enterprises
around the world are accelerating the development of ‘therapeutic antibodies’ against
influenza viral infection, and several clinical trials are on going, Therefore, it is necessary for
MAb with anti influenza virus activity prepared by the Project to be broad spectrum exerting
newtralizing activily for seasonal influenza viruses, in addition to be competitive with other
therapeutic antibodies developed by those phammaceutical enterprises as well as existing
antivirals, On the other hand, it is anticipated that a candidate ‘antibody cocktail’ with high
efficacy with high neulralizing activity be prepared, sinoe the toxin has limited genetic
diversity of 4 types; and given that the development of MAb with botulinurm toxin 18 realized,
worldwide impacts on the provision of new ftreatment opfion as well as countermeasures

against biological tertorism. _

@ Perspectives of the achievement of envisaged overall goal of “Whether the research
techmiques provided by the Project ave expecled lo be ulilized for other pharmaceutical
develapment by Thal side after the end of the project period”’

Thai counterpart institutions have acquired varicus research tfechniques 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. Mevertheless, it is necessary for That research
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institutes to receive technical and financial support by any means.

2) Tmpottant Assumption for the Achievement of envisaged Overall Goal

" Though overall goal {sn’t set in PDM irider the framework of SATRES, the Mroject set an smpoﬂant
assumption of ‘Nobody, excluding any concerning organizations in this project, claims the
intellectual properties regarding to the producis of this project’, for the achisvement of envisaged
overall goal in consideration of future development of therapeutie products. JICA renounces any
inteltectual property rights derived from the Project, and the intellectual property rights are supposed
to be stipulated in the Collaborative Research Agreoment (CRA) signed between eligible research

instifutes.

A number of human MAb prepared in the Project are under the caveat for patent filings in the United
States of Ainerica, and nobody claimed intellectial property tights for them other than implementiing
institutes of the Project as of the time of the Mid-term Review.

3) Other Positive Impacts

(@ Future collaboration with Thailandnlapan Research Collaboration Center on Emerging and
Re-emerging Infections (RCC-ERT) and Mahidol-Osaka Center for Infectious Diseases

(MOCID)

The Project is afming fo determine the final candidate(s) of MAb with anti-dengue activity,
and most of MAb will be drop out of the race for final candidate(s). However, even though it
is climinated MAD, those MAb have utility values for basic researches for dengue viral
infection; and are supposed to ba provided to RCC-ERI and MOCID as experimental

materiafs,

For this teason, it considered that preparing human MAb with anti-dengue. activity is
supposed to confribute nat enly to future develupment of novel pharmaceuticals but also to
understanding of disease mechanisms of dengue viral infection.

® Intemational collaboration for infootious disease control

Under “the Japan Initlative for Global Research Network on Infectious Diseases (J-GRID)”
since 2010, the fonmulation of network between Indonesia base of Kobe University and
RCC-ER! based on the program of formulation of research bases on the emerging and
re-emerging infectious diseasg sponsored by the Ministry of Education, Culture, Sports,
Science and Technology of Japanese Government has been advanced. The posjtive impact on
infectious disease research activities will be expected in future throngh the cooperation with
SATREPS project in Indonesia and the information exchange through those networks, In the
initlal phase of the Project, the Project elicited the cooperation from merrben(s) of the
J-GRID; and the membet(s) will be dispatohed to Indonesia, and provide assistunces for the
prepatation of human MAb against dengue viral strain isolated in Indonesia.

@  Capacity building of young researchers

Since the research groups parficipating the Project both in MU and NIH (short teml) are
accepting students in master’s and Ph.D. courses, ete,, positive impacts on nurfuring fiture
researchers and scientists can be anticipated from the educational aspect.,
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@ Development of a novel aninal experimental system for efficacy and safety evaluations for
human MAb with anti-denpgue activity .

Animal experimental system for evaluation of MAb with anti-dengue activity should be done

by using cosk-consuming lsboratory imonkeys in the final analysis. Though the’ siitiple

experiiiental system using small animal of suckling mice is established, it is diflicult o
obtain detaifed data from it.

The Project is in process of developing novel experimental system for evaluation nsing adult
mice, for which certain outcomes are anticipated within the timeframe of the Project. Given
that the novel experimental system are established, it can be effectively utitized for screening
of vandidales in advance of monkey experiments, and there can be <ertain impacts ‘on
experimental system for dengue viral infection.

4)  Other Negative Irnpact

No negative impact attributed to the implementation of the Project was observed as of the
time of the Mid-term Review.
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4,5 Sustainability

) ':i's?éiﬁ_u}iﬁﬁhgbility as well as 2 self-deployment of the benetits provided by the Project can be

“r gxpedted to some extent as of the time of the Mid-texm Review.

1). Political and Institutional Aspects

As described in the “Relevance” section, political importance of countermeasures for dengue fever,
influenza viral infection and botutism in Thaitand is maintained, and it I3 assumed to be continued

even after the end of the Project,

On the othet hand, the Project is moving their research getivities forward in consideration of future
development of novel therapeutic products. And ihen, pre-clinfcal irials, clinical trials and
post-marketing surveillanes, which are anticipated to be conducted after the Project, shall be dons in
conformity with the Drug Act in Thaitand. Thus, the Project should go through a drug-approval
process including low compliance with supports from relevant authorities such as Thai Food and
Drug Administration as well as Thai Governmental Pharmacentical Organization.

2) Financial Aspecis

The development of novel pharmaceuticals takes a lot of time and costs; and pre-clinical and elinicsl
trials neesssary for the approval of novel pharmaceuticals should be done in conformity with GLP
and GCP, respectively. Therefore, it is considerad difficult for the Thai counterpart research institutes
to continue the development work by self-help endeavor from technical and financial perspactives;
and thus it is envisaged and necessary at the same time that pre-clinical trials of the final
candidate(s) will be implemented under the consignment of pharmaceutical enterprises.

The Project already has started preparing for discussions with some pharmacentical enterprises for
future cotlaboration; and given that the collaboration is realized, sustainability of the Project can be
expected from financial and technical aspects, However, the Project should prepare the finat
candidate(s) of human MAb with sufficient efficacy and safety that meets requiremenis from
pharmpceuticel enterprises for drug development, Therefore, the Project should prepare necessary
and sufficient data regarding #ts efficacy and safety for future implementation of pre-clinical trials,

3} Technical Aspecis

As aforementioned, it would be difficult for the Thai implementing connterpart institutes to conduct
pre-clinical trials, clinical trials and post-marketing surveillance by self-help endeavor, and thus
collaboration or consignment with pharmaceutical enterprises will be required. The Project has
alrendy started preparing for it; however, the Project should start discussions within each research
group ahout the investigation contents including experfmental conditions an well as jts attainment
target in experiment for efficrey and safety evaluations, so that the data obtained in consideration of
futtire implementation of pre-clinieal trials could be gathered by the end of the project period,

On the other hand, it is anticipated that a tot of new technologies regarding preparation of human
Mab and scresning of novel bioactive compounds through the implementation of the Project.
Moreover, sufficient amount of equipment for research activities have been set up through the
Project. Thus, technical sustainabilify can be anticipated to some extent. However, it takes long time
and requires a continuous training in order to acquire knowledgs and skills for advanced ressarch
methods as well as a capability to develop novel technologies by seli-help endeavor, Though such

30



capacity bullding can’t be obtained immediately, it is desired that the Project continne further
technical transfer for the remaining profect period in consideration of that, -

4) - Comprehensive Sustainability

Nevertheless it is difficult to measure exactly the sustainability of the Project, securingb%a
comprehensive sustainability within the pericd of the Project would be antivipated to some exrent
due to the reasons mentioned above.
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4,6 Conclusion

Though there are diffsrences in the progress of research activities in individual reseatch subjecls as
well a9 research groups,- it is considered that the overall progress and achievements can be
recognizéd as appropriate at the time of the Mid-term Review. The concrete research cutcomes
enough to file International patent applications are alteady obtained; and thus, it is anticipated that
the achievement of the Project Purpose can stil{ be attained by the end of the project period.
However, the Project should review the detailed goai(s) in each research subject with due
consideration of the progresses made so far and the need for future implementation of pre-clinical

frials of the final candidate(s).

As of the ilmo of the Mid-term Review, review results of the Project oh the basis of the
performance of the project activities and iis achievements as well as related information of the
Project are as folfows: the relevange is maintained, and the effectiveness is generaily 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,
overel sustainability can be anticipated as of the time of tho Mid-term Review.
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CHAPTER 5 RECOMMENDATIONS AND LESSONS LEARNT

5.1 Recommendations

L

The Project should review the detatled goal(s) in each research subject with due consideration
of the progresses made so far and the need for future implementation of pre-clinical tr;als of

the final candidate(s).

The Project should take appropriatc measures for the embeddedness of technology at the
counterpart institutes in Thailand, especially for new technologies, by providing further
technical supports by Japancse researchers andfor enhancing communication.

Given that it takes long time and require a continuous training in oxder to acquire knowledge
and skiils for advanced research methods as well as to acquire capability to develop novel
technologies needed for the Project,-the Project should take this fact into consideration and
continue further technical transfer and exchange.

The objectives of the Project that the final candidales need to be developed as future
phammaceutical product(s) with clinical application remain an important goal.

Since it is envisaged that pre-clinical trials of the final candidate(s) will be needed after the
Project by an agency or group of individuals that are compliant to appropriate to GLP
principles, the Project should consider deleting the Activity 3-5 and Activity 3-6 from PDM
version 2,

Output 2 of the Project in the PDM version 2 should be updated to actual research environment
and be reftected in the PDM version 3.

" The implementation systcm has been modified in the research aclivities regarding the

preparation of human monoclonal antibody with anti-botulinum toxin, Thus, the Project should
update the PDM version 2 into version 3 in accordance with the agreement between the Thai
and the Japanese sides as to current research environment.

5.2 Lessons Learnt

The number of procurement items of resedarch instruments, consumables, reagents in SATREPS
projects and so on is essentiaily much high in comparison to that of usual JICA technical cooperation
projects. Therefore, special attentions should be paid for procurement so that the projects, especially
that in SATREPS, can project (research) activities immediately after the commencement of the
projects.

38



— 16—

PDM version 2

Amnnex 1: Project Design Matrkx (PDM) version 2

Project Title: The Project for Research znd Development of Therzpeatic Produets against Infections Diseascs, especially Dengue Virus Infection

Target Arca: Kingdom of Thailand
Target group: Researchers

ANNEX 1
Date: Scptember 36, 2410

-Project Duration: 4 years from July 15, 2009

IDepartment of Medteal Sciences (DMSe), Mipistry of Public Health ] National Institate of Health (NT¥) and Medical Biotechnology Center

[Makidal University (MIN] Paculty of Tropical Medicine and Faculty of Science

Narrative Summary

Objectively Verifiable Indieators

Project Purpese

Research and development capacity of therapeutic products
against infeetions diseascs, cspeaially dengue hemorrhagic fever is
improved in Thai research institutes through the collaborative
research.

Candidates for clinical trials against dengue iemorthagic
fever are produsced,

(Note: Development of candidates for clinfcal trials
agoins! dengue hemorrhagie fever shall be a principal
OVi for the Profeet Purpose, though developwent of
cardidates against influenza viral infection and botulism
will be monitored. }

Means of Verification Important Asssmptions
. Nobody, excludidg any
{1)Experts’ project recards conceming organizations in this
(2)Working grovp meeting records project, claims the intellectual
{3Monthly progress ieports properties regarding to the
products of this project,

Qutputs

1 Human meuoclonal antibodies (MAb) against dengue
hemorrhagic fever, influenza and botulism are prepared and
cyaluated their effectiveness and safzty in cellaboration
between Thai and Japanese researchers.

1-LHuman MAb against dengue virus are prepared by the

year 0f201¢.

1-2.Fina} candidates of hurman MAb against jnfections
diseases, especiplly dengue virus, are identified by the year
of 2012,

{1)Expests® project records
(%) Wosking group mecting records
{8)Mouthly progress reports

‘The Thai side properly allocates
necessary budget.

2 Naovel bioactive compounds against dengue virns are explored
from Thai pztural microorganisms, including plant- and
inscct~derived bacteria, and evaiuated their effecliveness and
safety in collaboration between Thai and Japancse
researchers.

2.1 Navel bivactive compounds from Thai natural
micronrganisms, including plant- and insest-derived
bacteria, against dengue virus are identified by the year of
20310,

2-2 Pinal candidate of bioactive compounds against
dengue virs is ideatitied by the year of 2012,

(1}Experis' project records
(2)Working group mesting records
(3)vonthly progress reports

3 The system on research and pharmaceutical affairs of
bioproducts is streamlined.

3-1.50P in each research subject is made and revised.
32, Working proup is established to discuss progress of
the research, achicvoments and safety managernent bi-
mondhly :

3-3.Monthly progresg report is mace by Thai and Japanese
rescarchers.

3-4. Ammuzl plan documents for research operstion are
prepared colluboratively,

{1 Experts’ project records

(2)Standard operafing procedures

(5YWorldng group meeting records

(4)Monthly progress reports

(5)Anmuzl plan documents for research opcration




Annex 1: Project Design Matrix (PDM) vetsion 2

Activities Inputs
1 Human monoclonal antibodies {(MAb) agzinst dengue Trained comterparts do not
hemervhagic fever, influenza and botulism are prepared and * {leave their position so us to
evaluated their cifcctiveness and sufety in collaboration Japan Thailand affect the outputs of the Projest.
between Thai and Japanese rescarchers.
1-1. Preparation of human MAb ngainst dengue vires and the | Bxperts : Counterparts
tvaluation of effectiveness and safcty (1) Research Management {Long-term expert) (1) Project Director
{2} Project Coordinator (Long-ferm axpert) {2) Projest Manager
1-1-1, CoBect and screen specitmens, {3 Chief Advisor, Viral experiments, Microorganisms |(3) Project Co-managers
experiments, identification of novel compounds, Cell {4) Project Caordinator
1-1-2, Prepare candidates of human MAD from the patients with (aezipulation technigue, Gene manipulution (5) Researchers (DMSc and MU)
dengue virus infecton technique, ete. {Short-term experts) Facilities, cquipment and materials
(1) Office spaces in NYH, and Faculty of Tropical
1-1-3. Establish the experimental system for the evaluation of | Lraining in Japan Medicine and Science, MU )
neutralization activity of human MAD against dengus {1)Training for the preparation of uman MAb {2) The existing Biosafety Level (BSL)-2 inbaratorics
virus for the sereening of the candidates, (2)Training for the evalnation of human MAb in DMSc, MoPH
(3) Spuce for BSL-2 labovatory in Faculty of
AEquipment and materials Tropical Medicine, MU
1-1-4. Establish the animal study systern for the evaluation of {)Necessary equipment for research activities in the  |(4) Renovation of the Inboratory space in Faeulty of
effectiveness and safety studies to jdantify final candidate Project Tropical Medicine, MU
of human MAD against dengue virus, (5} Tke existing laborataries in Faculty of Science,
Laocal costs MU
L-1-5.* Establish ths stady system for the cloning of g MAD Local eost
12G varjable regions to make the human recombinant oca’ costs . g
MAD IgG. (1) Running expense for research activities
1-X-6.* Establish the systcm for expressing the Tuman
recombinant MAb by Chinese hamster ovary (CHO) cells
and/or plent bintechnology.




1-2. Preparation of human MAD against influcnza virus and the

cvaluation of effectiveness and safety

1-2-L Collect and screcn specimens.

122, Prepar: candidates of human MAb from the patients with
© influenza, .

1-2-3. Establish the experimental systern for the evaluation of
neutralization activity of human MAb against inftuetea
virus for sereening of the candidates.

1-2-4. Establish the animal study svstem for the evaluation of
elfectiveness and safety studies to identify final candidate
of burem MAD ugainst influenza virus,

1-2-3.* Establish the study system for the cloning of bumsn MAb

1gG variable repions w make the human resombinant
MAD TG,

1-2-6.* Establish (he system for expressing the human
recornbinant MaAb by CHO cells,

1-3.%* (Preparation of human MADb ngainst botulinwm toxin
and the evaluation of effectiveness and safety)

1-3-1, Identify the genetic types of botulinum (and purify the
botulinum toxin).

1-3-2. (Establish the experimental system for the evaluation of
neutralizstion activity of human MAb against botutinum
toxin for sereening of the candidates.)

1-3-3.% (Establish the study system for the sloning of huran
Mab Ig(s veriable regions to make fhe hnman
recombinant Mab [gG.)

1-3-4.* (#stablish the system for expressing tie human
recombinant MAb by CHO cells.)
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2 Neovel bioactive compounds against dengue virns are cxplored

from That natural microorganisms, including plant- and
inseet-derived bacteria, and evaluated their effectiveness and

safety in collaboration between Thai and Japancse
researchers.

Tdearify new compounds by comparing extracts from
Thai netural microorganisms, induding plant- end insect-
derived bacteria, with existing database,

Sceeen the candidates of novel bisactive compounds with
anti-dengue actviry.

Establish the animsl study system for the evaluation of
effectivencss and safety studies to identify the final
candidate of novel bioactive compound.

3 The system on research and pharmaceutical affairs of
bioproduets is streamlined,

3-0.  Sef up laboratorfes for the research activities,

3-1,  Make and revise Standard Operating Procedure (SOP} in
¢each resezrch subject.

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

3-3.  Thai and Japanese researchers make monthly progress
Teors. :

34, Males annal plan dovuments for research operation,

3-5,  Guidelines and operating procedures of non-clinicat and
clinical studies for biopharmaceuticals are documented.

3-6.  Conduct trajning and goidance regarding GLP.

Remarks:

Annex 1: Project Design Matrix (PDiV) version 2

Pre-Conditions

‘The approval is obitained by the
ethical committee for the
researclies including the
preparation of humen MAB
from patients’ samples,

* These activities depend on fte suceess af obtaining effective hybridomas.
**The activitiey between brackess are 1o be eqrried ont on the condition Siar 1) Hhere is documented evidence showin
immmunized against bolulinum toxin and that laboratory fucisies to be used for tie experiment nicet applicable safel

Jrom the concerned conunittee(s), as applicable,

g frome the Party/-ies concerned that researchers involved in the experiment(s) are properiy
£y requirements, as applicable; and 2) the propesalfor the experiment has been approved



ANNEX 2

Schedule of "Hidterm Evaluation for The Projact for Research and Develepment of Therapeutic Praducts agalnst [nfectious
Diseasea, ospooially Dengus Yirue Infeetion” in Thailand

: Herber of Mission Team
Dafe Day | Tims dapzneso sido Yerme Retsarks
= | D7, Ushic(JEGA). ¥r, Inpie Prof, Kurats (| Dr.Yzmanichi Hr. Sate{Jd5T},
Hr.Abe (JICAY {Corsulitant) J§1) (SN He. Hateu (JST)
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" A
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2Ist Jan, 2042 § fat
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0:00 {Mesting aaong the nisslion weshers KIX(1§:000— Hote!
22nd Jan, 2012 | fun BKK('IE:H:)
13:30]S9are tins fresza] Hotel
DM3p, Mahidal
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2lrd Jap, 2012 | kon Selenes
13:30{Meeting anone the mission wenbers(Preparation of M and Evaluation Reporf(Draft)} Hotal
9:00 [Observation of The Sth Sefentifio Hesting liotes
{3:30i0hsarvatinﬂ of The 6th Seientifio Heating Hotel
24th Jan, 2012 | Tue
Heeting among thy mlssion
17:40 inembers (Freparatfon of H/N and Evaluation Hatal
RepeetFimal Deafl)) BKKI22:40)~
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[ Verification of Impfementation Brocess]

Annex 3-1

The Project for Reacarch and Developinend of Therepsutic Pradusts against Infagtious Diseases, espeeinily Deague Virus Enfection
Feadar Lvaluation Clossification . Necegsary data ond Means of
& Major | Sinall Criteria In forl:wtinn Data Source Verification
7 Project Whether the Project Purpose of “Researchand | @ Degree  of | (B Achicvements of | @ Projest @ Document
S | Purpese developnient capacity of therapeutic products achigvement OVls documents raview
& against infections diseases, espzeially dengie of @ Vicws ofrelated | & TCADxpers, | @ Questionnaind
E! hemarvhagic faver is Improved fn That Ohjectively playess c/e @ Interview
=3 researcht iustitutes through the colfabovative Yerifiablc
g rageareh is expected to be achieved by the Indicators
g end of the project period. OVYIs)
g @ Comprehensi
= ve analysis
g, | Outputs Whether the Output L of “Humar menovional | Prospect of @) Achicvements of | (D Project (D Document
& anitbodies (MAb) aguinst dengue hemorhagic | achievement of OvIs documents review
o] Javer, influenza and botulism are prepered and | OVIs @ Views of rolated | @ JICAExperts, | @ Questlonnaire
g- evaluated their effectiveness and sofety in players /P Tnferview
- eollaboration behveen Thai and Jupanese :
researchers” is achicved or expeeled o be
achisved by the end of tha prolect petiod,
Whether the Ouput 2 of “Novel blvacilve (D Achievements of | (D Project @ Docoment
compannils are agalnst devngue virus explored Ovis documents review
fromn Thal natural microorgantsms, neliding @ Viewsolrelated | @ JICAExperts, | @ Questionnuire
plant- and {nsect-derived bacterla, and players cr @ Interview
avalnatad their effeciivansss and safety in
collaboration between Thai and Jopanese
researchers” is achieved or expecled to be
achieved by the end of the project period.
Whother the Qutput 3 of “The system ont @ Achievements of | (D Droject @ Document
research and pharmucenticad affalrs of OVIs tlocuments review
bloproducis is steamfined” is achieved or @ Viewsofrelated | @ JICATxpens, | @ Quesiicnnglre
expected to be achieved by the end of the players cp @ Intorvicw
project perlod.
Inputs fiom | Whether JICA Bxpers were dispaiched as Comparson of | Results of Input (T Inputrecords | Dosument roview
K Tapaness scheduled. plan with actun} (2 Project reports
& | sido Whelher equipment for project activities wag | resuit Resuits of Iniput @ Inputrecords | & Documeat
provided ay planned. (iacl. Infarmatian @ Project reports review
for statug of @ Direct
ufilization} observation
Whether C/Ps® training in Japan and/or thisd LResuits of | @ Inputrecords | Document revicw
countries were implemented ns planned. aceeplance of @ PrjecLreporis
frainces
Whether lacal cost from JICA sldc were Budget and D Inputrecords | Documentreview
implornented as scheduled, implementation @ Project repouts
result
Tnputs from | Whether C/Ps wore appropriately ailecated (@ Results of fiput | @ Inputrecords | @ Document
Thai Side enaugh (o implement project activities. @ Viewsof rolated | @ Experts, CAP roview
players @ Inlerview
Whether office space for JICA experis was Results of Input @ Inputrecords | @ Document
 provided. ® Enperts, C/P review
@ Inlervlew
Whether Iucal eost [rom Fhai side were (D Results of Input | () Input recorda @ Dotument
implemented appropriately. @ views ofrelated | @ Experts, &P review
players @& Interview
_, | Phumed Whether the project aetivities were Comparison of | Verformnnes of Project reports @ Document
2 | sefivilies implomented ag scheduled. plan with aclusl | project activities review
& result @ Questionnairs
3 Whether the PDM was updated in aoeordance Updates of PDiMs Meeting minuies @ Document
,% with surroundings of the Project under lhe and its reasans for of the Joint Review
g agrecment amongst relevant parics. modification Coordinating @ Questionnaire
¥ Commitico JCC) | @ Inferview
g Technical Whether methods and/or approaches of Methods and @ Projectreports | O Dosument
transfer technical fransfer were approprinte. contents of ieelinical | & Experts, /B Teview
transfer @ Interview
Managemen | Wha, how and how often the progress of lhe (D Progress O Projectreports | (O Dosument
tsystem Profect was monitored, and consequent monjtodng @ Rxperts jeyiew
Andings were reflected to the operation of the Bystem ® Questionnaire
Eroject, & Feedhack system
How the decision-making process for Process for () Projectreporiy | (D Document
madification of s project activitles, - decision-meking (2} Expuals Teview
assignment of persannel, cte. was. @ Questionnnive
Honw the communication and cooperative JCC and other (D Project reports (D Document
relationship amongst players in the Projest meeting @ Viewsof evigw
was. related players | @ Questionnaire
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{Yerification of Implemeatation Process ]
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Annex 3-1

. Evaluation Clagsification - Neeassary data and Means of !
i i Major | Senail Crlteria Infor?:a!ion Data Saures Verification ]
‘Whetler Project information was effectively JCC andfor other (U Project reports | I Document
- shared, meetings @ Vicws of Teview
] relatod players | @ Questionnaire
Cumeiship How ownership and nutenomy of Contribution, @ Project reports | O Document
and jmplemanting bodies including C/Py und attitude, eto. for the | @& Views of review
Antonamy beneficiarics were. ’ project activities, related players | & Questionnaire
. @ Mterview
Problems on | Whether there were obstacles ar prohlems for Contributing and @D Projectreports | @ Document
implementat | the implementation of the prajeot activities. inhibitory factors @ Views of Feview
fon process : rolatod players | @ Questionnairs
@) Yierview




Annex 3-2

[Five E | Criterla] The Project for Researrd: and Developinent of Thersantic Products agaiust Infectious D ospecially Deague Vinus Fafection
Fives Evaluation Clagsification I . Necessary data Mea
Criteria | Mo | Middle | Smait | Criteria g Informaion Data Source Verstoatin
o Priorily Consistertey of the Project Puipoze with Thai Compariso | Thal reluted @ Document for | (B Dovument
- policies with regard to health policics andfor nwith That | policies solated policies review
E soicsico and technology policles. pelivies % MOPH (& Iterview
3 @ JICAExpers, | @ Questionnairc
cr
Consistency with Japan's | Relativity with Comparise | Prioritized arzain | (D Japan's ODA | Document revitw
QDA policies and JICA’s | prioritized area in nwith Thet | Fapan's QDA policies for i
aid policles Japuns ODA policies  § health policies for Thailand
telated Theitand @ Inpan's Global
policies Health Policy
20112013
Relativity with Compariso | Place of fiealth JNCAs aid polley | Ducument teview
prieritized arca in nwith Thai | nssistance in the for Thnilend
JICA’s ald policies health JICA's aid policies
reloted
puliciss
Necessity | Relevance of target Cuonsistency of needs D Bxperiences D Project D Document
group of target proup with fperformances documents review
the Project Porpose of CiPs @ JCATLxpers, | @ Intervicw
® Smws of ce
target diseases | (3} Health
in Thailand statlstics
Approprin | Appropriateness of research design andfor Buckgrownd D NCA cxennte (@D Docounent
tenessof | approaches in the framework of SATREPS and/or process for evaluation Teview
implemant Tesearch: design report @ Questionnaire
atlon andfor approaches | @ JICABxperts, | & Interview
method Cip
Special consideration Special assiduitios for Views ofrelated | (O JCADsperts [ (D Dosument
gender igsues, sosial playors @ cp review
grades, environment, & Questionnaire
athnic groups, eto, (3 Interview
Teehniont superiority of Japanese research institutes Skills and & Project (I} Document
oxperiences of doouments rovlow
Japanesetesvarch | @& NCAEBxperts | @ Interview
ingtitutes @ cip
o | Achievem | Status oFthe Terformance of praject Performance of @ Project @ Document
B2 | ents achievernents of Qutputs § activities projeck activities docurnents roview
2 and its @ JICAExpens, | @ Questicuneire
8 accomplishments o1y @ Interview
z Status of e {D Statusof (D Project @ Document
pehieyements of OVIs achievements documents revicw
for Qutpuits of DVIs @ JICAExpens, | @ Questionnnire |
(@ FProject cie @ Interviow
activitics and
ils
accamplisiimon
(s
Whether compelency Outputs other than | (D Project reports | D Document
of Thai researchers the scops of the @ INCA review
regarding the praject activitics Bxperts, G/ @ Inferview
development of @ Questiomaire
biopreducts and the @ Dircot
oxploration of novel observation
bigactive compounds
oro stiengthened _ :
Whether systems on Outpirts other than | D Project reparts | () Blncument
research and the scopa of the @ Jca review
phatmaceutical affairy project activities Experts, C/P & Interview
of bioprodue!s are @ Questionnalre
sireamlined, @ Dircot
observation
Probability of the Whotkier researeh and | Systematic | @ Stulus of (D Project teposts | (D Document
achlevement of the developmont capacity | judgmont achisvements @ JCA Experts, 1eview
Troject Purposs of therapeutio products of OVis e " | B Inferview
against infectious & Quipuls other (D Questionnaire
disenses, especially tha the scope @ Direct
dengue hemorrhagic of the projest observation
fever is improved In activitics
Thai research
jnstitues, -~

=.
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IFive Evaluation Criteria] The Project for Ruserecls aud Developwent of Therapottfs Products agafust Infeclious Diseascs, espocially Desgue Virus Infection

Five Eyajuation Classification . Tecessary dzla . Means of
Erimia Maor ] Middic Small % Criteria | oo otonmation | DA Sovres Varification
| Cause-and | Whether the Project Whether there wasny | Verificution | Verification by () Project @ Dosument
~ellect Purpnse was altained as | Jopical cror from the | oflogicnd Evatuation Tenm documents review
relationshi | a result of the aspect of relationship @ JICABxperts, | @ Interview
P achievemants of Outpuls | cauge-nod-cffeot cre
relationship. i .
Whether there was any | Verification | ( Verification by | (I Projest IO Document
other effective of Evaluation docnments review
approaches fior the implementa “Torm @ JICAExperts, | & Questionnaire
achievement of the tion @ Views of /P @ nterview
Project Pumose appronchcs related parties
Contributi | Appropriateness of the | Whether important” Confirmati | Verifleation by @ Project @ Docusment
ng and tmportant assumptions assumptions are on curcent Evahiation Team documents Teviow
inhibitory approprinte from situation (@ JICAExpens, | @ Interview
factors aspecls uf current cme
situation.
Whether important Verificatton | Verification by @© Project {D) Document
assumptions Are of fogical Cvaluation 'Foam document review
appropriate from relationship @ JCABxperts, | @ Tnterview
rspects of survent Cr
situatien and fopleal
relationship
Witether imporiant Coniirmation of the Status of budget D Project (@ Document -
assurnptions are Mifilled. | curment stutus ol The allocation by That dacuments review L
Thal side properly stde ® HCAExperts, | @ Questionnalre
alipcates necessury Cip @ ierview
Srelzer”,
Confitmation of the O Tomoverrate | O Project (@ Document
enrrent slats of of Thet documents review
“Trained counterparis resedrchers @ JICAExparts, | (& Questionuaire
donot leave their @ Statug of Cie @ Interview
_position so as to qffect Buman reseurecs
the oriputs of the allocotion by
LProject”. Thai side
Ofhier unexpecled Othier expected O JCAEBxperts, | (U Document
factors nnd/or unexpected Cip review
extemal faclors @ Project @ Questionnaie
documients @ Interview
E Tims Whether Qutputs were attnined as scheduied. Progress control @ Profect @ Document
& resource of the project docutmicnts revicyw
&' activities @ Views of @ Questioaneire
2 rolated players | @ Intervicw
Qualily, Whether quality, Whether the yrumber Compatiso - | D Record of @ Inputrecords | O Deocument
gunntity quantity and timing of and perlod, areas of nolzesults dispatch of @ Project review
and timing | inputs were appropriate. | cxpertiso and timing of | and plan experts dacuments @ Questionnaim,
of inputs ’ dispatch of JICA @ Atiitude and @ ICAExperts, | @ Interview
cxpert were perfprmance of crp I
appropriate. cxpeits
Whethe: types, @ Record of @ Tmpugrecords | (1) Document
quantity and timing of equipment ® JICA Experts, review
inslailation were pravision e @ Questionnoirs
appropriate, @ Ullization @ Direct
statug of observation
. equipment @ Interview
Whether timing, @ Acceptance of | (D Inputrecords | (D Dacoment
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Annex 4
Persons Interviewed

1. Department of Medieal Sciences {DMSe

Dr. Boonchai Somboonsook Director General
Dr. Pathom Sawanpanyalert Deputy Director General
M. Tetsuo Yamashita Project Coordinator (JICA Expert)
2. National Institute of Health, Department of Medical Science (NIH, DMSc)
Dr, Jotika Boon-Long Medical Scientist (Senior Professional Level)
Ms. Surapee Anantaprescha Medical Scientist (Expert Level)
Dr. Ares Thattiyaphong Medical Technologist (Senior Professional Level)
Dr. Piyada Wangrungsarb Medical Technologist (Senior Professional Level)
Dr. Navakanit Sachanonta Veterinarian (Professional Level)
Ms. Atchareeya A-nengoonpipat  Medical Technologist (Senior Professional Level)
M. Pattarin Prawatsilpa Medical Scientist (Professional Level)
Ms, Narawan Panngam Medical Scientist
Ms. Montathip Faga Medical Scientist
Ms. Pranee Mekmohk Medical Scientist
Ms. Pojaporn Pinrod Secratary

3. Medical Biotechnology Center, Department of Medical Seience (MBC, DMSc)

Dr. Panadda Dhepakson Medical Techniologist (Senior Professional Level)
M. Apichai Prachasuphap Medical Scientist
Ms. Sumolrat Panthong Medical Scientist

Mr. Chanin Jirapongwattana Medical Scientist

4. Faculty of Tropical Medicine, Mahidol University (*'TM-MU)
Dr. Pongrama Ramasgota Associate Professor,
Deputy Dean for Research and Innovation

Dr. Pannamthip Pitaksajjkul Lecturer

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

6. Research Institute for Microbial Diseases, Osaka University (RIMD-0U)

Dr. Kazuyoshi kuta Professor
Dr. Kazunori Oishi Specially Appoinied Professor
. Dr. Yokako Fujinaga Specially Appointed Professor
Dr. Akeshi Kurasu Assistant Professor
Dr. Tadahiro Sasaki Specially Appointed Assistant Professor
Dr. Mayo Yasugi Specially Appointed Assistant Professor

7. International Center for Bioteehnology, Osaka University JCB-0OU)

Dy Takuya Nilira Professor
Dx. Kazuhito Fujiyama Professor
Dr. Ryo Misaki ‘ Assistant Professor

e

Vs
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8.

10.

11.

12,

Medical & Biological Lahoratories Co., Ltd. (MBL)
" Dr. Ken-ichiro Ono o Deputy Department Manager

Mr. Masatoshi Momaota Researcher

Graduate School of Pharmaceutical Sciences, Qsaka University
Dr. Narihire Kawashita Assistant Professor

Graduate School of Life Sciences, Tohokn University

Dr. Akihumi Yamashita - Assistant Professor
Embassy of Japan
Mr. Yoshihiro Ishikawa First Secretary

Thailand Office, Japan International Cooperation Agency (JICA)
Mr. Kazuhivo Yoneda Chief Repregentative

Mr. Kenichi Ito Representative

Ms. Somsri Sukumpantanasen Senior Program Officer
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Research Contents and Personne} Alocation

) As af 21 December 2011
Research Subject Thai side Research Content Japanese side
Human Denguc DMSeQUH) “WSurapee Anentaprescha Clinieal sample Kazmnori Oisti(RIMD)
Monoclonal TAtcharecyn A-nengoonpipat Takeshi Kurosu(RIMD)
Antlbodics {Aree Thattiyaphong Human MAb preparetion Kamyoshi Tonta(RIMTY)
(MBA) Surepee Anantapreechs Kenichiro OnofMBL)
Axcharesya A-neugoonpipat Takesh) Kurosu(REMD)
Pattarin Prawatsilpa Tadabiro Sasaki(RIMD)
FSurapee Anantapreecha Evaluation of sffectiveness by tn vitro models | Kamyoshi Torea(RIMIY)
Atchareeya A-nengoonpipat Tekeshi Kurosu(RIMD})
Tadabiro Sasaki(RIMD)
Aruse Asai(RIMVD)
FNavakanit Suchanonta Evaluation of effectiveness and safety by in | Kazuyoshi lastafRIMD)
Virat Sumeteewatanakul vivo models Kazunori OQishi{RIMIY}
Waridtla Se-nguannzng Takeshi Karosu{RIVID)
Somchai Ba-ing-kaew Azusa Asai(RIMD)
‘TPanadda Dhepaksorn Humap MAb gene cloning Kazshito Fojiyama(ICB)
Apichai Prachasuphap Ryo Misaki(ICB)
Masatoshi Momcta(MBLY
‘tPanadda Dhepaksora Human MAb gene expression Kazuyoeshi Ikuta(RIMD)
Apichai Prachasuphap Kazchito FujiyamafICB)
Ryo Misaki(ICB)
Masatoshi Momota(MBL)
Manidol TPongrama Ramasoota Harman Mab gene cloning Kambhito Fuilysma(ICB)
University Pannamthip Pitaksajjieel ’ Ryo Misaki(JCE)
{Tropical Masatoshi Momo(MBL)
Medicine) Pongramna Ramasoota Humean MAh gene expression Eauyoshi Thnta(RIMDY
Panramthip Pitnksaijicul Kezuhito Fujiyama{ICB)
Ryo Misaki{ICB)
Masatoshi MometadviBL)
FRriengsak Limkitiko] Clinicel sample Kazunort Qishi{RIMD)
Weerspong Phumraiana. Toleeshi Knrosu(RIMD)
Tesra Kusolsuk -
“+Pomsawan Luergwitliwong fhuman MAD preparation Eazuyoshi lkuta(RIMD?}
Akenift Jittmittraphap "1 Kenichiro Ono(MBLY
Cheyanee Sefthapramote Takeshi Kurosu(RIMD)
{Choplatip Pinattanaboon Tadahiro Sagaki(RIMD}
Natthanej Luplerdiop Bvalvation of effectiveness by in viro models | Kazuvoshi Henta(RIMIY}
Sarunya Kaewprasent Telceshi Korosu{RIMIDY) .
Pannamas Maneekam Tedahiro Saseki{RIMI)
Azuse Asai(RIMID)
+Ural Chaisri Bvaluation of effectivencss and safety by in | Kaznyoshi Tkuta(RIMDY)
vivo models ’ Kaznnori OishiRIMED)
Takesii Kurosu(RIVD)
Azusa Asai(RIMD)

Annex 5-1
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Research Contents and Personnel Allocation

As of 21 Decamber 2011
Research Subject Thai side Research Content Japanese side
Hurran Infhenza DMSe . ¥Nephatsawar: Boonsathom -j Clinical sample i Kaznyosm TatafREMVD)
i&;ﬁ? (MBC,NIH) Malinee Chittaganpitch Takazki Nakaya(RTMD)
(MBA) TNaphatsawan Boonsathom inman MAb pteparation Kermyoshi ToraRIMD)
Sumolrat Pamthong Taleaki Nokaya(RIMD)
Kepichiro OnofMBL)
Tadzhiro Sasaki(RIMD)
T Naphatsawan Boonsathorn Evaluation of effectiveness by in vitro models Karuyoshi Tkuta(RIMD)
Malinee Chittaganpitch Fakaaki NakayafRIMDY)
Jiraporn Phunjumpa Tadzhire Sasaki(RIMD)
Chanin Jiraponpwattatia :
{Naphatsawan Boonsathern Evaluation of effectiveness and sufety by in vivo | Takaaki Nakaya(RIMD)
Navakanit Sachanonta models Kazunori Qishi(RIME)
Virat Sumetoowatamakul
’ “Waridtha Sa-nguanruang
Somchal Sa-dnpg-iaew
Sarawut Iokusunan
Panadda Dhepaksorn Kazvhito Fujiyama(ICB)
Apichai Prachasupbap Hutnan MAD gene cloning Ryo Misaki{}CB)
Naphatsawan Boensathom Masetoshi Momota@WIBL)
‘Watoo Phrompitmyarat
Sumolrat Panthong
Duangkamol Prungwitays
tPanadda Dhepaksorn Human MAb gene expression Takaakd Nakoya(RINED)
Apichai Prachasuphap Karuhito FujiyamaCB)
Maphatsewan Boonsatiom Ryo Misak{ICE}
Wateo Phrompittayarat Masatoshi Momotaf{MBEL)
Sumotrat Pagthong
Duangkamol Prungwitave .
(Botulinum TIMSo(NTH) i #Plyada Wangrumgsarb Genctic typing of botulinum toxin .| Yasuhiko Horiguchi(RINGD)
Toxin) Cinrtira Hitteptasatsin + (purification of toxin) “Yukalo Fojinaga(RIMD)
1Piyada Wangrangsarb {Clinical samople} Yasuhiko Herlgechi(RIMD)
Clnrfinya Jittaprasatsin Yukako Pyjinaga(RIMD)
YAree Thattiyaphong {Human MAD preparation} Yasuhlko Horigachi(REVD)
Yilkake Fujinaga(RIMDY
Kesnichiro OnofMBL)
Tadzhire Sasakd(RIMIF
tAree Thatityaphong {Evalvation of effeciiveness by in vitro models] | YasabikoHorieuchi(RIMD)
Plyada Wangrungsarh Yukako FujinagagRIMD}
Chutime Ji* -rasatsio ; Tadehiro Sasski(RIMD)

Anpex 5-1
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Research Contenis and Personnet Allocasion

MBL: Medical and Biological Taboratories Ltd

W

ical Scisnces, NIH: National Institute of Heulfh, MBC: iedical Biotechrology Center,

RIMIx: Research Fnstitute for Microbiza! Diseases, Oseka University, ICB: Intemational Center for Biotechnology, Osala University,

As of 21 December 2013
Research Subject Thai side Research Content Japanese side
Buman {Bomiinum - DMSC{NTH) {Navakanit Sachanonta (Evaluation of effectivencss and safety by in | Yasuhiko Boriguchi(RIMD}
I:nogggg;::l Toxin Piyada ngqmgsarb vivo models) Yukako FojinagaRIMDY
Virat Sumsteswatanalout
(MB4) Waridtha Su-nguanruang
Somchai Sa-ng-kmew
Karua Sutliverakon
{Panadds Dhepaksorn (Human MAb gene cloning) Kazubite Fujiyrma(ICR)
Piyads Wengrongsarh Ryc Misald(ICB)
Apichai Prachasuphap Masatoshi Mometa(vBL.)
TPanadda Dhepaksorn (Human MADb pene expression) Yasuhiko Horiguchi(RIVEDY)
Piyada Wenpgrungsarh Yidako FujinagaRIMD}
Apichal Prachasuphap Keamubito Fujiyama(ICB)
* Ryo Misaki(ICB}
Masutoshi Momota(vBL)
New Dengue Mahidol University | wWatanatai Panbangred Search for new compounds from Thei natural | Takuya Nibira(ICE)
commponnd (Science) Gusana Boo awong in;:;;c:g?;::gns,a including plent-and ngeet
Mayora Janhom
Dii8e TSurapee Anantapreeche Evaluation of effectiverness by ia vire models | Kazuyoshi TantafRIMD)
(NI Alchareeya A-neugaonpipat Tadahire Sesald(RIVIY
Takeshi Kurosu(RIMD}
fNavakanit Sachanonta Evaluation of effectiveness and safety by in | Keaztyoshi Tkuta(RIMIE)
Surapee Anantapreecha vivo models Kazmori OishifRIMD)
Adcharecya A-nougoonpipat Tadahiro Sasaki(RIMD)
Virat Sumeteewatanziod Tekeshi Kurosu(RIVID}
Waridtha Sa~-nguanruasng
Somchai Sa-ing-kacw
(vizbidol T Posnsawan Luergwuottiwong Evalnation of effectiveness by in viro models | Kazuyoshi Hsta(RIMD)
Undversity Akonity Fiitrodtraphap Tadahire Saseki(FEMD)
{Tropical . Talceshi Rorosu(RIVD)
Medicine}) T Parnsawan Lusrgwattiwong Bvaluation of eBectivencss and safety by in | Karuyoshi Dama(RIMD)
Akanitt Jittmitiraphap vivo models Kazunor] Oispi(RIMD}
Urei Chaisri ) Tadahiro Sasaki(RIMD)
: Takeshi Kxrosu(RIMD)
Notes Yebeader, 1: Sub-leader, DMSe: Departmernt. of Med

Armmex 5-1
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’ Amnex 5-2
As of 30™ December 2011

JST/HCA Project Bispatceh of Japanese Rapert in JEY 20608 MNo.1
No. Kame Organization Position Field Duration Remaris
1 Tesuo Yamashita Contractual JECA Project Coordinatoy 2009.7.162010.3.31
2 Kanryoshi fara Osaka University Professor Chief Advisor 2009.730-200984
3 Kazuyoshi Tuta Osaka University Professar Chief Advisor 20095.13-2009.9.15
4 Kazyoshi lkara Osaka University Professar Chief Advisor 2009.10.4-2009.10.7
5 Kazuyoshi ko Osaka University Professor Chief Advisor 2009.11.12-2000,11.17
6 Takeshi Kywosn Cisaka University Assistanit Professor Viral experiments 2008.11.12.2009.11.20
7 Tekaald Nalaya Osgka University Associate Professor Viral experiments | . 200911.15-2009.11.17
g Yikako Fujinaga Osdka University Assaciate Professor Microorganisms expetiments 2009.11.152009.11.17
] TakuyaMNilmra Cisaka University Professor Iderification of 2009.11.14-2009.11.17
novel compoungs
10 Kaaihino Fojiyama ‘Ogalea University Professer Cell manipulation teclmicque 2009.11.152009.11.17
n Motoki Kuhara Medicat ard Biological Director Celt 2000.11.15-2009.11.17
Laborainres Lid. manipulation techrique |
12 Masatoshi Momota Medical and Biologjcal Researcher Gene manipniation techhigue 2009.11.15-2009.11.37
Laboratories Lid.
13 Kamryoshi Tlaza Osalca Thiversity Professor ChiefAdvisor 2009_,11.30»2009.12.4
14 Tadahiro SasAld Qsaka Universily Researcher Viral experiments 2005.12.1-2009.12.9
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JST/TICA Project

Anmex 5-2

Dispatch of Japanese Expert in JEY 2009 No2

No. Name Organization Position - Field Duration Remarke
15 Takuya Nikim Osaka University Professor Identification of 2009.12.42000.12.8

novel compormds
16 Tadahiro Sasald Osaka University Researcher Viral experiments 2009.12.20-2000,12.29
17 Kazuyoshi Tkuta Osaka Unfversity Professar Chief Adwisor 2010.1.17-2070.1.20
18 "Fedatiro Sasald Osaka University Researcher Viral experimenis 2010.1.11-2010.129
19 Yikako Pujinaga Ossika Utiversity Associate Professor | Microonganisms experiments 2010.1.17-2010.1.18
20 Tekaski Nakaya Osaka University Associate Professor 'Viral experimenis 2010.1.17-2010.1.18
21 Kamihito Fujiyama Oszla University Professar Cell manipulation techmique 2010.1.16-2010.1.19
22 Takuya Nihira Osaka University Professor Tdentificafion of 2010,1.18-2010.1.21

novel compounds
23 Karmyoshi Tkarta OsakaUniversity Professor Chief Advisor 2010.3.10-20103.17
3 Tadghiro Sasaki Osaka University Researcher Viral experiments 20103.8-20103.19
25 Kamyoshi iowta. Osaka University Professor Chief Advisor 2010331201043
26 Tadahiro Sasaki Osaka University Researcher Viral experiments 2010:3.31-201043

Note; JFY: Japanese Fiscal Year (Starting, from Aptil 1 to March 31)
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Annex 5-2

JST/JICA Project Dispatch of Japanese Expert in JFY 2010 No3

No. THanze Crganization Position Field Durztion Remarks

Tetsuo Yamashita Contractoal JICA Project Coordimator 20104.1-2011.3.31
2 Kaaryoshi kuta {Osaka University Professor Ciief Advisor 2010.5.12-2010.5.12
3 Ttaru Hirai Osala Universty Assoriate Professor Microorganisms experiments 2010.5.12-2010.5.18
4 Takeshi Karosu Osalcr University Assistant Professor Viral experiments 2010.5.162010.521
5 Kazurori Oishi Osaka University Professor Microorganisms experiments 20105.16-2010.5.18
6 Kamhito Fufivara Osaka University Professor Cell manipuliation techaique 2010.5.16-2010.5.18
7 Tadahiro Sasaki Osaka University Researcher Viral experimerits 20105.11-2010.624
8 Kazwoshi Tkuta Osaka University Professor Chief Advisor 2010.620-2010.624
9 Tekeshi Kurosa Osaka University Assistant Professor Viral experiments 20H1.620-2010.624
10 Kamyoshi Taxa Osaka University Profssor Chief Advisor 2010,7.27-2010.84
11 Yohet Watznabe Osaka Untversity Researcher Viral experiments 2010.727:2010.7.31
12 Mayo Yasugt Cisaka University Researcher Vired experimenis 2010.7.212010.731
13 Matohide Takahashi WNational institute of Director Microorganisms experiments 2010.7.28-2010.731

Infectious Diseases '
14 Shunji Kozaki Osala Prefecture Professor Microonganisms experimerits 2010.7.28-2010.731
University

15 Ttere Hirai Osaka University Associate Professor | Microorganisms experiments 2010.7.28-2010.731
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Annex 52,

SSTAJICA Praject Dispatch of Japanese Expert in JFY 2010 No4
No, Name Organirmtion Position Field Buaration Remzrks
i6 Motoki Kuhara Medical and Biological Director Celt 2010.7.28-20610.731
Laboratories Tid. manipiation technique
17 Masatoshi Momota Medical and Biclogjcal Researcher Gene manipulation technigue 2010.7282010.7.31
Laboratories I td.
18 Tokaald Nalaya Osaka University Associate Professor Viral experiments 2010.728-2010.7.30
12 Kazhito Fujiyama. Osaka University Professor Cell manipulation technique 2010.7.28-2010.7.31
pit Kazuyoshi Jaita Osalka University Professor Chief Advisor 20105.1-2010.94
21 Tadahiro Sasaki Oszka University Researcher Viral experiments 2010.7.1-201054
2 Kayoshi Tkt Oszka University Professor Chicf Advisor 20109.252010,10.1
23 Tadahiro Sasaki Osalea Urniversity Researcher Viral experiuents 2010.5.10-2010.10.9
24 Takeshi Kurosu Osalke University Assistnt Professor Viral experiments 2010.10.20-2010.10.23
2 Kazuyoshi Tata Osaka University Professor Chief Advisor 2010.1020-2010.1030
25 Tadahiro Sasaki Oszlea University Researcher Virel expetiments 2010,10.20-2010.10.30
27 Tadahiro Sasdid Osala University Researcher Virdl experiroents 2010.11.162010.11.20 .
28 Ritsuko Eoketsu The Research Foundation for Researcher Virel experiments 2010.11292010.124
Micrabial Diseases of Osalm '
University




—HI—

3

Annex 5-2

" JSTIFECA Project Dispatch of Japanesc Expert in JFY 2010 Nos
He. Name Organization Fosifion Fietd Durstion Remaris
25 Kazuyoshi kuta Osala Universiey Professor Chief Advisor 2010,11.25-2010.12.4
30 Mayo Yasugi Oscla University Researcher Viral expesiments 2010.11292010.124
31 Takeshi Kurosu Osalka University Assistant Professor Viral experitnents 2010.1L292010.129
32 Tadahiro Sasald Oselcz University Researcher Viral experitents 2010,1129-2010.12.10
33 Takuyya Nitira Osclka Untiversity Professor Tdenfification of 2010.1129-2010.12.4

novel compounds
34 Kezyoshi Heota Ostka tniversity Professor ChiiefAdvisor 2016.12212010.1225
35 Kammyodh Teuta Osala University Professor Chief Advisor 2011.121-2011.1.14
3% Takeshi Kirosu Osaka University Assistant Professor Vital experiments 2011.1.13-2011.1.15
37 Tadabiro Sasald Ozl University Researcher Viral exparintents 2011.1.12:2011.1.15
38 Yohel Wetzribe Osalea Uriversity Researcher Viral experimets 2011.112-2011.1.15
3% Miayo Yasug] Ocka University Researdher Vital experiments 2011.1.12201L.1.15
40 | KazunoriOihi Osalka Universiy Professor Microorgaisms experimerts 2011.1.122011.1.15
41| Takedki Neaya Osska University Associate Professor Virel experiments 2011113201111
42 Ttarn Hiral Osaka University Associate Professor | Microotganisins experiments 2011.1.122011.1.15
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Amex 5-2

- JSTAICA Project Dispatel of Japanese Expert in JFY 2010 Nos
No. Name Organization Position Field Paration Remarks
43 Measatoshi Momota Medical and Biofogical Researcher Gene manipulation technigue 2011.1.12-2011.1.15

_ Laboratories Ltd.
44 Takuya Nitira Osaka Unlversity Professor Ydentification of 2011.1.10-2011.1.15
novelcompounds
45 Kazihito Fujlyama Osaka University Professor Cell manipulation technique 2011,1,11-201L.1L15
44 Karyoshi Ikira Oszlca University Professor Chief Advisor 20112.17-2011.226
47 Takeshd Kirosn Osaka University Assistant Professor Viral experiments 0112212011228
48 Tadabiro Sasald Osaka University Researcher Viral expeximents 2011221-2011.2.26.
49 Tadahiro Sasaki Osaka University Researcher Viral experiments 20113.14-2011.3.18
30 Kazuyoshi Itz Oseka University Professor Chief Advisor 2011.3.21-2011.327

Note: JEY: Japanese Fiscal Year (Startng fom April 1t March 31)
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Annex 5-2

JST/HICA Preject Dispateh of Japanese Expert in JFY 2011 No.7 .
Ne. Name Organization Position Field Paxration Remarks
i Tetsuo Yamashita Confractual JICA Project Coordingtor 2011412012331
2 Kazuhito Fujivatna Osake University . Professor Cell manipulation technigue 201145201148
3 Kazryosht Taita Osaka University Professor ChiefAdvisor 2011423201153
4 Takarya Nitira Osaka University Professor Identification of 2011.4242011.5.1
novel compounds
5 Tadzhire Sasald Ozl University Researcher Viral experiments 2011.5.182011.6.10
6 Kamgyoshi Ikuta Osaka University Professor Chief Advisor 2011521-2011.525
7 Kazuhito Fufivama (saka Univesity Professor Cell manipulation technique 2011530201162
8 "Takeshi Kurosts Osaka University Assistant Professor Viral experiments 2011530201164
9 Takuya Nihira Osaka University Professor Identification: of 2011.6.12:2011.6.14
novel compounds
10 Talaswya Nitira Osaka University Professor Tdeptificafion of 2011.6162011.619
novel compourds
11| Kazipyoshi auia Oszlca University Professor Chief Advisor 2011.620-2011 624
12 Tadahiro Sasald Osale University Researcher Viral experiments 2011.620-2011.7.15
13. Takarya Wikira Osaka University Prafessor Identtfication of 2011.720-2011.724
novel cotupourds
14 Kaziyoshi Tarta Osaka University Professar ChiefAdvisor 2011.7.24-2011.730
15 Tadakiro Sasaki QOsaka University Rescarcher Viral experiments 20117252011 8.1
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No.g

No, Name Oreanization Pasition Fiekd Dmraton Remarks
15 Ryo Misald Osalea University Assistant Professar Cell manipulation technique 2011726201186
17 Takeshi Kurosu Osala University Assistant Professor Yiral experiments 2011.7272011 83
18 Mayo Yasugi Osala Uritversity Researcher Viral experiments 2011.7272011.730
19 Yuikalo Bujimaga Osala Uriversity Associate Professer | Micmorganisms experiments 2011.727-2011.730
20 Kenichimo Qoo Medical and Biblogicat Researcher Cell magipuilzfion technique 2011,7.27-2011.7.30

Laboratories Ltd,
21 Masatoshi Momota Medical and Biological Researcher Gene manipulation teclmique 2011.7.27-2011.730

Laboratories Ttd.
2 Kazyoshi it Osaka University Professor ChiefAdyisor 2011.824-20119.1
23 Tadahiro Sasalkd Oszka University Researcher Virel experiments 2011.824-206115.1
24 Talarya Nihira Osaka University Professor I1dentification of 2011932011513

nove] compoands

25 Kazuyoshi Tinta Osaka University Professor Chisf Advisor 2015252011930
26 Takeshi Kurosy Osaka University Assistant Professor Viral experiments 2011.925-2011.9.28
27 Kazzyoshi Tkuta Oselia University Professor ChisfAdvisor 2011.10.14-2011.1020
28 Kaziyoshi fata Osaka Univessity Professor ChisfAdvisor 2011.11.28-2011.12.2
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JSTAIECA Project Dispaich of Japanese Expert in JEY 20 No&
| N, MName Onganization Pasition Field Duration Remarks
29 Mayo Yasugi Osaka University Researcher Viral experiments 2011.1130-2011.12.2
30 Kazuyashi Tlaxta Ooka University Professor ChiefAdvisor 2011.12.192011.1222
31 Takesti Kurosu Osaka University Assigtant Professor Viral experiments 2011.12,19-2011.12.22
32 Tadshivo Sasaki Osaka University Researcher Vital experimerts 201112,19-2011.12.22
33 Ryo Misald Osaka University Assistant Professor Cell manipuletion technique | 2011.12,19:2011.12.23

Note: JEY: Japanese Fiscal Year (Starting from April 1 fo March 31)
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Counterpart training in Japan JEY2809

Annex 5-3

Mame Orgapization Training Training Subject Traigipg Ontline of Training
Position Ageney Period
Dr. Pornsawan Faculty of Osaka University | Human monoclonal entibodies (MAD} 2000.11.16 1. Status of immune 1esponscs in patients as well as it donors
Leaungwong Tropical Rescarch Institute | preparation ' - vaceinated,
Medicine for Microbial 2009.11.27 2. Principat how we can obizin the fusion cells of peripheral
Mahido] Diseases(RIMD) blood moncmuciear cetls (PBMCs) with fusion pecmer cell,
Utiiversity Prof Tuta SPYMEG
Lecarer 3. How to perform the fusion step, screening step to select the
Akaniit Fttmittrapiap Faculty of Gsuka University | Human monoclonal entibodies (MAb) 2010.1.4 bybridoma clone producing specific antibodies, end cell
Tropical Research Institure | preparetion - cloning.
Medicine for Microbial 2010.1.29
Mahidol Diseases(RIMD)
University Profliute
Lecturer
Ousana, Faculty ¢f Csaka University | Puriffcation and 2610.3.11 L Basic purification theory and methodology for natarsl
Boonlucksanawong Science International Center | characterization of - biozctive compounds
Mahidol for Bictechnology  § natuzal bivective compounds 20103.28 2. How to purify compounds from crude materjals.
University (ICE) 3. How to analyze the nature of purified compounds,
Researcher Prof Nikira
Naphatsawan DMSce Oszka Universtty 2010.2.1
Boonsathor Medical Resesrch Institufe o
technolegist for Microbial
Professionsl | Diseasos(RIMD) 2010220
Leve! Associate Prof. 1 gafety of efficiency test i animal 1. Purification of human MADb from a Yarge-stale culture,
Sumolrat Panthong DMSc Nekaya model & Selection and purification of 20102.15 2. Establishment of animnal model using mice for inflacnza
MADL - virus infeetion,
Medical Scientist 2010.3.5 3. Principal how we can evalnate the human Mabs for their
effectiveness and safety in animat modef,
Waridtha DMSe 2010.2.29
Sa~Nguantuanp Veterinarian -
2010.3,20
Pattarin DviSc Osaka University | Human monoclonal antibodies (MAD) 010222 1. Status of imumune responses in patients a5 well as iz donors
Prawatsilp Research Instinate | preparation - vaccinated.
Researcher for Microbial 20103.13 2, Principal how we cen obtain the fusidn 'cells of peripheral
Diseages(RIMD) blood monomaclear cefls (PBMCs) with fusion partrer celf,
SPYMEG
3. How to perform the fusion step, screening step 1o select’the
hybridoma clone producing ‘specific antibodies, mmd cell
cloning.
Atchareeyn DMSc Osaka University | Screening and confirmation of 20103.8 1. Principal for the evaluation of bioactive compounds by in
Asneygooupipat Research Institute | binactive compounds against - vitro and in vive ascays using dengue virus,
Senior Medicai for Microbial dengue virus such as focus 20103.27 2. How to perform the In vitro and In vivo assays in the
Technotogist Diseases(RIMIY) | formation assay: activities of bivactive compoamnds.
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Annex 5-3

Name Organization Training Traiming Subject Training Ouiline of Trafning
pesition Agency Period :
Utai Chaterd Faculty of Oselea U, Development of model animal for 2010.10.3 1, Principal how we can obtain the fusion cells of peripheral
"{ropical Research Institute | the evaluation of human - blood mononuclear cells (PBMCs) with fusion parimer cell,
Medicine for Microbiat menoclonal antibodies against 2010.1024 SPYMEG : ;
Mahidol U, Diseases dengue virns 2. Neutralization assay for evalpation of antibodies using cll
DrKurosu cultuie system. :
Assistant 3. Bvatuation of antibody-dependent enhancement of infection,
Professor 4. Evaluation of antibodies using mice model,
Piyada Wangroongsarb DiviSe Osaka Prefecture U. | Analysis of toxin  genes of 2010.11.21 1. Genetic analysis of C. botulimum isolate associated with
ProfRozaki Clostridium botuliougm - Thailand omtbreak
Medical & 2010.12.25 2. Basic technigue for kaudling with toxin and organism
technologist Mationat Tnstitute of 3. Ropid detection method with PCRR
senior Infections Diseaces 4. Potency test of Anfi-botulinum fype A toxin with mouse
professional Dr.Takatashi neutralization test
. 5. Basic knowledpe for bie-safety control
Pannamthip Faenlty of Osaka V. Chargcterization of IzG ¢DNA 201127 1, cDNA cloning of 1gG cDNA
Pitaltsaijaicul Tropical, International Center | from hybridoma cell lines - 2. PCR amplificaiion using sets of primers
Medicine for Biotechnology | producing human monoclonsl 2011.3.8 3. Construction of expression vector for prouction of
Mahidol 1. Prof Fujivama antibodies recombinant G
Lecturer 4, Visit 2t MBL {0 study gene expression in snimal celf cultuze
Panadda Diepakson DMSe MBL Co. Lid. system (MBL)
: MrMomotp
Medical
Technologist
Professional
level
Apichat Prachasupsap DMSc
: Medical Scientist
Chutima Chitapraserisin DMSe Osala ™. - Hybridoma preparetion producing 2011.1.31 L. Status of immune responses in patients as well as in donors
Research Institnte  } homan monoclonal antibodies - vaccinated.
Medical Scientist for Microbial against botulinum toxin 2011326 2. Principal how we cay obtain the fasion cells of peripheral
Pracijtioner Diseases tlood mononuciear cells (PBMCs) with fusion pariner cell,
Profilkula SPYMEG

3. How to perform the fusion step, screening step to select the
hybridoma clone producing specific antihodies, and cell
cloning,
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Annex S_—B

Name Organization Training Fraining Subject Training Outline of Training
Position Ageney Period
Cusana Facuity of OsakaU. Purification and 2011.6.13 1) Puificetion principle of natural bloactive compounds
Boonlscksanawong Science Intemational Centerfor | characterization of natural - 2} HPLC
Mahidof U. Biatechnology bioactive compounds 2011.7.10 3) Strocture clucidation based on NMR, MS and UV-Vis data
ProfNihira .
Reseaxcher
Piyada Wangroongsarh BEadSe Osala Prefecture Analysis of toxde genes of 2011.6.19 1) Genetic analysis of C. botlinum isolsfes associated with
University Clostridium botylinum 2 - Thailand outbreak (nucleotide sequemncing of neurotoxin
Medical ProfKozaldi 201179 gene and Southemn blot hybridization detestion of neurotoxin
technologist gene)
senlor 2) Basic technique for handiing with toxin and organism
professionat 3} Rapid detection method with PCR
Pannamthip Prtalsajjakul Faculty of Qsaka UL Development ofa 2011.32.31 1) Examination of a transieat-antibody production system in
Tropical International Center for | fransient-antibody production - mammelian cells
Medicine Biotechnology system in mammalian ceils 2011.12.20 2) Leaming of an ELISA meihed to calcwlate the amount of the
Mahidof U. Prof Fujiyama produced antibodies
3} Learning of & purification protecol of the antibodics
Lecturer
A-Nuegonnpipat DMSe Osaka U, Bivlogical study of candidate 2012.2.13 The binlogical mechanism of candidate nhibitory fractions from
Atchareeya Research Institute for | inhibitory fraction - Actinarmycetes will be examined.
Senior Mediral Microbial Diseases 20123.24
Technologist DrXKurosu
Anicha DMSe Osaka UL Development of a scale-up 2012.2.19 1) Learning of construction and selection of promising coll Hnes
Lenungchaichaweng Medical International Center for | production of antibodies in - for preparation of 2 Jarge amonnt of recombinant antibodies.
Scientist Biotechnology mammatian cells 2012228 2) Leatning of a purification protocol of antibodiss and an
Apicha Prachasopssp Biise ProfFujiyama ELISA method to cvaluate the antibody-production,
Medical
Scienfist .
Ulai Chaisri Eacuity of Osaka U, Dengue virus animal model 2012.3.20 The sirategy of animat trial, the procedure of experiments and
Tropical Research Institute for - analysis of the data
Medicine Microhial Disenses | 2012331
Assit.Professer Dr-Kurosu
Somchai Sz-iog-keew DMSe -
Researcher
Pornsawzn Faculty of Osaln T, Human monoclonal - 2012.3.19 Under preparation 3
Leaungwong Tropical Research Instipute for | antibodies (MAD) - '
Medicine Microbial Diseases characterization 2012331
Lecturer ProfIkute
Sumplrat Panthong DMSe
Medical S¢iontist
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The List of Provided Equipment

Angex 5-4

No. | JEY Ttem Qty Specification Model Locaion Remarka
1 2009 {Efisa microplate reader 1 |Automated microplate reader capable of reading all 96 1. w0/ enens | Divso
well microplates
. . . INTON
2 | 2009 inverted microscope 1 |Inverted microscope with camera set TS-100F DMSc .
3 | 2009 jRoiler Machine- 1 [System 2/10EH eleciric rocker base g;g;a;tz?gﬂ DMSe
4 2009 Hacubator 4 |Chamber Volume: 170 Litres New B“Sf)";“k’ DMSe
5 tapog Tsocage unit and Blosafety 1 Single Side Iso Cage Rack, 30-cages per Rack with Air |[TECNIPLAST.2ISO DMSo
changing station Handiing Unit 30 Isocage Unit
Thermo 900 Series
6 12009 {Freezer 1 {Temperatwe Range: -50°C to -86°C, Capacity: 28cuft, ISingte Door DMSc
: Uplichts, Model:
7 | 2009 |Freezer 1 iTemperature Range: -50°C to -86°C, Capacity: SANYO, MDF- DhisSc
Taylor-Wharton
§ | 2005 ILiquid Nitrogen Tank, 8 iCapacity: 3litters, Static holding time: 27days Cryogenics, DhiSc
Model 3XTL3
BIOTEK
9 12009 |BLISA Washer 4 Al 96-well plates, 1 x 8 strips (3-channei) Instrument,inc. DMBS¢
o Bio-Tek/ ELx50/8
14 12009 JLiguid Nitrogen Tank 2 {Capacity: SOlitters, Static holding time: 102days SAHBA;TM) DMSe
) Microplates: 6-, 12-, 24-, 43-, 96- and 384--well BIOTEK
11 } 2009 {Microplate dispenser I |microplates in low profile, standard and decp well Instrimnent,ine, DMSe
' theights BIOTEK MES
: ) ESCO , Trop-Med {Qty 2—3 . RD
12 } 2009 {Laminar Flow 3 {Space: 1270 % 560 x 670mm S ESC.AC2.481 Mahido! |Amendment 2010.2.22
Shaking Table Size: 420 2420 mun, for 25 x 100ml, 25 [infors (Switzerland), | Trop-Med
13 {2009 jBhaking Incaubator 1 [x250ml, 9 x 500ml, 9 x 16000ml, 4x2000ml or Beotron refrigerated { Mahidol
2x5000ml, Temperature Range: 10°C below RT+ ncobator shaker .
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Iucludes main unit, CE module and PC module(and

Model: Gene Plser

. oy Trop-MMed
ShockPod cuvette chamber, and provides full capabitity [Xcell )
4 | 2069 1EL At ’ . .
! 099 Electroparator to eleetzoporate both eukaryotic 2nd prokaryotic cells Electroporation Ma;]ud‘)l
' using oither exponential-decay or square-wave puises.} System, Model:165- )
. ] . SHEL LAB(USA) | Trop-Med
15 12009 {CO2 incubator Incubator Volume: 6.12 cuft. (170 L) Mode! 3517 Mabidol
. . X . . QLYMPUS Trop-Med
16 | 2009 {Inverted Microscope Trinocnlar Inverted Microseope with Digital camera Model:CKXA1 Mahidol
. ; . i e Biochrom Lid, (UKD | Trop-Med
17 | 2008 |ELISA Washing machine Aunthos, Fluido 96 W2 Microplate washer Fhuido 2 Mahidol
. . . . HVYD Austria Trop-Med
18 12009 [ELISA Reader machine Data systern with printer Octavas 8008 Mshidol
ety 41250 w1 o s ey, [ Tropbed
19} 200 |Refrigetated ceniifuge "Temperature sefling range: -10°C - +40°C with  [Sigma Centrifuge Magdd
SKVA siabilizer 3-16PK. )
B docf trifue Speed setting: 200 to 14,800 rpm with {Séﬁ'% ignR};US Trop-Med
20 | 2009 [ "PRENdOM-YpPE centritugs Fix angle rotor 24x 1.522ml lea Adaptor |Looruany) Maltidol
machine for 0.5ml 2dea Sigma Centrifuge U
e Model 1-14 .
Maximum speed (rpm) : 21,000 Temp. Troo-Med
21 2009 Refrigerated centrifugs with Control Range : -20 to +40 degree C with Fixed {HITACHI M alz;i dol
rotor Angte Rotor : 10 x 50ml and 10 x 15m], 15,000mpm, CR2IGIR U
Agtoclavable, Swing bucket xofor : 5,000rpm )
Bio-Rad(¥JSA) Trop-Med
22 12009 [PCR{Gradient) Sample capacity: 96 wells PCR C1000 Thermal | Mzhidol
. Cycler 1.
Bio-Rad(USA) Trop-Med
23 12009 {Real-Time BCR. 96-weltw sample block format CFX 96 real-time Mahidol
PCR Detection 7.
Western blot apparatus with biotting transfer and power Bi UsA) Trop-Med
24 | 2009 | Western biot apparatus supply with Mini-Protein tetra Cell, 10-well, 0.75 mm, |20 24 Mahidol |
- No.165-8000
4-gel 2 npit .
Chest Type freezer, Capacities: 382 Liters{13.5 Cu.ft} {SANYO Trop-Med | ...
0 o )
25 {2009 [Decp Freozes Temperature Range: 20°C (when ambient32°C)  |SF-C1497 Mahidol
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Capacities: 519 Liters(18.3 Cuft) SANYC Trop-Med
26 12009 Deep F
: Sop Trmezer Temperature Control Range: -50°C 10 -86°C MDE-U53V RMahidol
. Capacities: refrigerator 363Liters with 162 Liter SANYO Trop-Med
27 | 2009 Refrigerator Freezer SR-F819 Mahido}
N o . N Thermo{USA) Trop-Med |Qty 2— 1. R/D
28 | 2009 |Liguid nitrogen tan}c Capacity: 34 L, Static Holding Time : 193 days Bio-Cane 34 Mahidol |Amendment 2610.3.32
pH mode:Range: -1.99 to +19.99pH Fisher § Trop-Med
29 | 2009 |PH meter 1V modeRange: { to £1,800mV{abs.or rel.) :& COUMET ABIS Mahidot
Temperature mode:Range: -5°C 1o 105 °C U.
. . __ SARTORIUS Trop-Med
30 | 2009 | Analytical balancs B e bamce 2 Jigls, Internal "-‘”"*."2‘3335 . Anslytical balances | Mahidol
2brlity: 0.1 g, Weighing aspacity: 2,200 g BSA 22025-CW U
s nalvti .. et SARTCRIUS Trop-Med
31 § 2009 | Analyticat balance . yi ;al I?algmicc 4 clvxvglfs,hﬁtemala?h 920 s Analytical balances | Mahidol
{Readability: 0.Img, Weighing capacity: 220 g BSA 2245-CW U, )
. . ) Augusiin Trop-Med
32 12009 {PCR cabinet Working Area: 65250 (WD) Model : PCR-01 Mahidal
o g R RKUDOS(China} Trop-Med
33 | 2009 |Watesbath sonicator Copacty 22 3L, B A csow Ultrasonio Cleaner | Mahidof
oRic Tower-TUW, Healing Fower: Model : SK8210HP | ©.
[ i Minimum Sample Size: 0.5 pl, Sample Number: |, . ano | Trop-Med
34 12009 Specu_ophotometer Light Source{s): Xenon flash lamp, Wavelength Range: Thermo Scientific Mehidol
(ManoDrop} ‘ NanoDrop 2600C
190 - 840 nm U. N
. Chamber Capagity: IS0EL(5 3ou.ft} SANYO } Trop-Med
35 | 2009 Hotair oven Temperature Ranse: Amb. +5 fo 200°C IMOY-212F Mahidol
- R CISA(Ttaly) Trop-Med
36 {2009 fAutoctave Chamber Volume: 75 #t. Model: 290 Mahidol
Waterbath size; 20 Lit. Julabo (Germany) | Trop-Med
__37 2009 | Water bath Temperature range: +5°C 1o +69.99°C TW-20 Waterbath | Mahidol
ALk . . Socorex, Dosys Trop-Med
38 | 2009 |Syringe stainless steel 1ml. Self refilling syringes, autorsatlc . classic self-refilling | Mahidol
Volume range: 0.1 to 1.0mi with division at §.1ml .
syringes(163.0501) U.
. . \ Socorex, Dosys Trop-Med
. . Self-refitling syringes, antomatic . T enis .
3% 1 2009 |Syringe stainless steel Sml, Volume range: 0.5 to 5.0mt with division at 0.1l cﬁaf.ssxc selfrefillimg { Mahidol
syringes{163.0505) .
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.. . Speed Range: (~3000 1pin Stirring  |HVD Life Science | Trop-Med
g 1200 - : .
49 {2005 |Mini magnatic stirrer : Volume: up to 2 it Model: MS-3006G Mahidoi
. . |TORREY PINES Trop-Med
41 {2009 [Hotplate stirrer p |Temparafure range: 100-450 degree SHTIE [1ysa ECHO Therm | Mabidol
speed: 100-1500 tpm HS10 O
‘ 1Platform size: 30 x 30 cm, Speed Control: 0-70 1pm {FinePCR (Korea) Trop-Med }
42 | 2005 |Platform shaker ! Continuous or max timed operation: up to 180 min. Model; CR301) Mabhidol
. Block capacity: 1, Temperature range: 30 to 200°C Wealtec (USA) Trop-Med
43 | 2009 [Block heater b | Timer: 0-999 minues Model: HIB-1 Mahidol
b Wavelength: 312nm, Filfer size: 230 x260 mm Vilber Lourmat Trop-Med
#4 | 2009 1UV traasilluminator b lintensity: 9000 1wred Model RCX-26.MX | Mahidol
Flame monitoring, Overtemperature switch, DVGW  lIntegra Biosciences | Trop-Med
45 | 2009 {Bunsen burper 3 |certification, Buiton mode (Continuons), Foot switch  {(Switzerland) Mahidod
mode Model: FIREBOY 1.
. . . Gilson (France) Trop-Med
46 12009 jAutopipetie P2 S [Volume adjustable : 02ul fo 2 ul Pigetman Neo P2 Mahidod
. . . Gilson (France) Trop-Med
47 32009 | Autopipette P10 5 |Volurne adjustable : 1wl to 10 vl Pipetman Neo P10 | Mahidol
. . . Gilson (France) Trop-Med
48 12005 {Autopipette P20 10 |Volume adjustable ; 2 yl 1o 20 ul Pipetman Neo P20 | Mahidol
— . . ' (fison (Francs) Trop-Med
49 | 2009 | Autopipette P100 _ 10 {Volume adjustable @ 10 ul o 100 u} Pipetman Neo P100 | Mabido]
. . . Gilson {France) Trop-Med
50 | 2009 {Autopipette P200 10 Velume adjustable ; 20 ul to 200wl Pipetman Neo P200 | Mabidol
. . R Gilson (France) Trop-Med
51 | 2009 | Autopipette P1000 10 {Volume adjustable : 100 ul to 1000 ul Pipetman Neo P1000] Mahidol
Revolving nosepiece: Sextuple, simple waterproof
- . . mechanism incorporated Focus : 9mm stroke, coaxial jOlympus, Trinocular Trop-Med
52 §2009 ?II _il) i:lscencge g Microscope; 1 jcoarse and fine focusing knobs, upper Hmit stopper,  {Fnverted Microscope | Mahidol été]fﬂfksn;;ndment
_ torque adjustment for coarse focusing Model: TX71 . T
Digital camera with basic sofiware  Model: DP72
. Agilent 1200 Science
53 | 20 L ‘ &
3 09 THPL.C I lAgilent 1200 Chromatography Chromstography | Mahidol
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The chamber is fully made of ATSI 304 stainless stee] [IWT, Jtaly
Belt width, 720 mm , resulting in different hourly Tummel Mackine L
5% | 2010 (Cage washer, Turmel type throughputs, ranging from 500 to as many as 1200 type Washing System, DMSe
I cages an hour, cat.no, SLATUNSS¢
i Capacities: 260 Liters Brandt / France e
53 | 2010} Freczer Temperature Range: -25°C (when ambient32°C)  |UD 2722 DMSe
Capacity: 1081t
56 | 2010 |incubator Temperature rangs: +5°Cabove RT to +70°C Memmert/ Gemmany | 1y 1o
N . INE-50¢
» Timer; 1 min to 999 hour
Speed Setting Range.: 0 ~ 21,000rpm RCE |Tomy Bigital
57 2010 [High speed centrifuge Setting Ranpe : 0 ~ 46,8506 Biology / Japan DMSe
Temperature Setting Range ; -9 to 35°C Model:Suprema 21
: Inverted Microscope, Phase Contrast and Fluorescence %@N /T::?g an RID Amendment '
58 | 2010 | Digital Imaging Microscope with Digital camera Head(Nikoa Model : DS-Filyand | . ’ DMSe .,
. : - twith Phase Contrast 2011.3.31
Camers Control Unit(Nikon Model : DS-L2)
and Fluorescence
UOpright type freezer with VIP Panels SANYO Trop-Med
589 12010 |Deep Freezer Capacities: 519 Liters(18.3 Cufl.) MDFUSV Mahidol
Temperature Control Range: -50°C to -86°C L.
Adjustable rock rate 3 to 40 rocks/min, Adjnstable WAVE Bioreactor | Trop-Med R/D Amendment
60 [ 2010 {Largescale culturing system angle from 2 to 9°, Inmtegral airpump with mass fow 2/10EH Product! IMahido] 2011331
meter Teniperature control with heater and sensor code; 28-4115-00 1L )
| Inorganic: np to around 18,2 mO-cm & 25%, TOC: 1-3 | P“U%;?éﬁ ON | Trop-Med
61 | 2010 |Distill water apparatus ppb, Flow rate: 7 L/br, Endotoxin: <90.01EU/ml, ) SYSTEM Mabidol R/D Amendment |
RNase: < 0.002ngfml, DNase: < 20pg/ml, Reservior 2011.3.31
tank: 25 litres MaodeL:OPTION 87 U.
with CLASSIC UVF
Bio-rad lahoratories
Molecular (antibody-antigen) Medel:ProteCn T™ Trop-Med R/D Awendment
62 {2010 {Interaction Analyzer using Protein interaction Array System XPR36 Protein Mahidol 2011331 o
- {Biosensor system Interaction Arvay T -
) System
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a dedicated CCD camera system for sensitive, GE} Healtheare Bio-
quantifative imaging of gels and blots by Sciences, USA 1rop-Med R/ Amiendment
3 12010} : ini ] : i
6 010 jimage Quant Las 4000 mini chemiluminescence and white epi-4flumination gl Model.lmagerumt Mahidol 2011331
documentation Las 4000 mini .
Code:28-9558.13
GE Healtheare Bio-
A . . [ Scisnces, USA Trop-Med
64 | 2010 {Fraction collector Flow rate range : 0.1-50 ml/min ) ARTApsimeplos | Mahidol |- D Amendment
Pressure range : 0—1 MPa (10 bar, 145 psi) 2611331
CodeNo: .
11-0013-33
Speed setting: In the vicinity of 300 to 9,000 rpm TOMY Digital Trop-Med R/D Amendment
65 | 2010 {Flexpin Cenirifuge RCF : Maximom RCF 9600G Biology, Japan Mahidol 2011.3.31
1Mazx, capacity ; 80places x 15 ml or 1200m} for awing [Model : LC-230 . o
. . ) Capacity : 590 Liters Temperature [SANYO, JAPAN Trop-Med R/ Amendment
66 | 2010 (Pharmacentical Refrigorators range : 2°C ta 14°C Modsl : MPR-514 | Mahidol }2011.3.31
67 | 201 U Taverted Mic Trinocufar Imverted Microscope with Digital camera  |OLYMPUS §{ Trop-Med |R/D Amendment
- pnverted Microscope and basic software Model:CKX41 Mahidol {2011.3.31
" . Maximum speed (rpm) 1 16,000 rpm TOMY Digieal Trop-Med
-] ’ . . t
68 | 2010 g‘%fﬁ‘feed Refrigerated Maximum RCF (x g) : 21,130XG Temp.|Biclogy, Japan Mahidol gé?ii";“dm“
FURLS Control Range : 9 to 35 degree C Model : MX-305 u. =
TOMY Digital Trop-Med
69 | 2014 [Autoclave Chamber Volume: 53 lit. Biology, Japan Mahidol ;{éii)l_fzxg:;ndment
Model ; ES-315 0. T
Maximum speed (rpm) : 28,000 rpm (ngin;msﬁ‘;fgtg TropMed|p o et
T4 12010 {Swinging Bucket Rotor Maximem RCF (x g) : 141,130XG L Mahidol |
. - Swinging Bucket 2011.3.31
Matimaam cepacity : 38.5mlb x 6 fubes U
Rotor Code
Three tlow rafes, 80 I/min, 35 1L/min, and 12 1L/mm,
can be selected. The system regulates and monitors the . '
Flow Cytometry 4 color with pressure difference between the sheath and sample. The FACSCalibur Flow Trop—Med
71 12010 . o . N Cytometvy Systern 4 | Mahidol
sorter particle velocity in the fow cell is approximately 6 _
color type {4
meters per second
Analytical and Preparative (5 maL/min) scales : | Science
72 | 2010 [Preparative HPL.C 1.8t0 5 mm Capiftary and Chiral Columns Agltent Preparative | o)
HPLC 1200 U
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Operating modes: time, drop, peak + time, peak + drop, Science

73 12010 |Fraction eollector moanual, Max. collection volume/tnbe 20ml, Max Gilson FC-203 Mahidol
fractions 128, Drop Counting :up to 9999 drops per 1.

Operating modes: time, drop, peak + time, peak + drop, Seience

74 | 2010 {Fraction colector manual, Max. eollection volumefinbe 20m], Max Gilson FC204 Mahidol
' fractions 128, Drop Counting rup to 5999 drops per .

High-flow collection valve for accommodating fow Science

75 12018 [Fraction collector jrates up to 200 mL/min. Gilson PrepFC Mahidoi
.

. . ' [ Temperature Range:-+4°C - +70°C Temp. [ Titec Bioshaker Science

76 12010 [Refrigerated incubator shalrer Conto] Accuracyg:::(}j"c - 1.0°C BR-3000LF Mahidol
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1. Expenses of Overseas Activities Cost JFY2009,2010 and 2911

ANNEX 5-5

Dishirsed amount of Overseas Activities Cost for 3 Agencies in JFY 2009 Counterpari training in Japan in JFY 2005 Grand Total
. The 3rd Quarter § The 4th Quarter § Total Thai ¥ & Unit Cost/MM | Total 22 *1+%2
Ageniy Oct-Dec Tan-Mar Babts Tapemese Yen | #8%% | Man*Month Japstiese Yen { Japanese Yen § Japanese Yen
DM Se 412.443.03 390,405.95 802,848.58 2,194,427 DVESe 3 536,000 2,636,000 4,874,427
Trop-hMed 133,484.20 1,048,513.33 1,201,997.53 3,331,735 Trop-led 2 536,000 1,072,000 4,403,755
Science 180,336.30 110,627.30 290,563.60 792,209 Science 1 536,000 536,000 1,328,209
Total 746,163.53 1,549,546.58 2205.810.11 6,318,391 Fotal 8 535,000 4,288.000 10,600,391
Project office 195,282.80 44,624.00 236,906.80 648,544
Grand total 6,966,934
Dishursed amomnt of Overseas Activifics Cost for 3 Agencies in JFY 2010 Courerpart training in Japan in JFY 2010 Grand Total
The 1st Quarter § The 2nd Quaster§ The 3rd Quarter § The 4tk Quarter Total ] . Man*Month, | U0t CostAM §  Total ¥2 12
Apr-Fm Juk-Sep Ogt-Deg JanMar | TheiBahts | Japsese Yen ey Japangse Yen | Tapanese Yen | Japanesa Yen
DMSe 3811250 167,992.70 349,179.66 518,780.66 I 1,072,06552§ 2,947,305 SDNESc 6 536,000 3,216,000 8,163,305
"Trop-Metd 312,834.38 450,028.18 45221689 24793790 1,343,067.35 | 4,207,823 ¢Trop-Med 2 536,000 1,072,000 5279823
Science §1,508.00 106,763.91 14,552.00 112,09320 31491711 856,163 Science 0 536,000 0 856,163
Total 430,504.88 764.784.79 355,948,535 £78,511.76 2,930,049.98F B.011,291 [Totad 8 536,000 4,288,000 12,299,291_
{Project offiee 142 273.50 234.340.74 25,234,400 2352,050.50 653,898.74 1,780,962
Graad total 9,792,253
Disbursed amount ol Overseas Activities Cost for 3 Agencies in IFY 2011 Connterpart training In Japan in JFY 2011 Grand Total
The 1st Querter | The 2ud Quarter | The 31d Quarter § The dth Querter |  Toml ] Aserc Man*Monty | ORIt Cost/MM |~ Total *2 f S
Ape-Tun, Jul-Sep Oct-Dec Jan-Mar Thai Bahts 8 Tapanese Yen geacy apanese Yen | Japanese Yen Jopanese Yen
DMSe 484 82129 443,850.98 612,204.72 1550877091 4,051,370 {DMSe 5 536,000 2,680,000 6,731,376
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Trap-Med 258,875.80 284,038.46 227,743.24 TI0,657.50 § 2024457 |Trop-Med 2 536,000 L,072,000f  3.006457
Seience 0.60 25,658.60 64,972.54 90,631.14 229,288  IScience 1 536,000 536,000 765,888 |
[rotal 753,697.19 753,548.04 904,920.50 2412,16573§ 6,305,72t $Total 8 536,000 4288000% 10,593,721
Profect office 75,174.00 200,705.50 36,928.50 312,308.00 025,675 L
Grand totak 7,431395 |
Overseas Training Cost Total
Activities Cost
DMSe 5,163,107 8,576,000 17,769,107
Trop-Red 9,564,036 3,216,000 12,730,036
Science 1,878,260 1,072,000 2.950,260
Totak 200,635,403 12,864,000 33,499,405
[Project Office § 3,255, 80
[Grand Totnl] 23850583
* 2009-2011 Accumulating fotal
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”%:' PDM version 2
Froject Fitle: The Project for Rescarch 2nd Development of
Target Area: Kingdon of Thuiland
‘Target grovp: Researchers

Appendix II: Project Design Matrix (PDM) version 2

Therapeutic Preducis against Enfections Diseases, especially Bengee Viras Infaction

- Date; Septersber 36, 2016

Project Dinrationt 4 years from July 15, 2009

{ Deparimeat of Medical Scicnees (DIESe), Niimistry of Public Health ] Nationa$ Institute of Heglth (NCI) and Medioal Biutechnotopy Cemter
i Mabided University (VEDE Faculty of Tropical Medicine and Faculty of Science

betweea 'Thai and Japsnese researchers,

distases, especially dengpa vits, are identiSed by the year
af 2012,

Nareafive Bunmmory Dbiectively Verifizble Indicators Means of Verification Impariant Assumsons
Froject Purpose Nobody, excluding any
Resrarch and development capacity of therapeutic products Candidates for clinicet trinks agafost dengue hemorrhagic {L[Bxpens’ project meords concerning organizations in this
against infoednus discases, especially dengue hemorrhzgic fever is |fever are prodaced. (ZWorking seoup meeting records project, claims the Intellectual
improved in Thai research institutes throush the collaborative {Noze: Development of candidates for ciinical frials {3iMonthly progress reports properties reparding o the
resenrch. against dengue heporrhagic fever shajl be 4 principal prodiers-of this project.
OFFjor the Profect Purpose, though development of
candidates against influenza viral infection and botulism
will be monitored, ) '
Sutmuts
1 Human monoclonal antibodies (VMAB} ngainst dengue 1-1. Human MAb ageinst dengue virus ars prepaced by #he |(1/Experts' project records The Tha side propezly sliocates
hemorvhagic fever, influenza 20d botulism arc prepared and  {year of 2010. " |(21Working group meeting recards necessary budget, :
evaluated their efifectiveness and safety in coliaboration 1-2.Fimal czndidates of human MAD sgainst infections (3iMonthly progress reports

Novel bioattive compounds against dengue virus ave explored

from Thai antursi microorganisms, fucluding plit- and

inyect-derived bacteria, and evaiunied their cifectivencss snd

safety in collaboration between Thatand Japanese
Tesearchers.

2-1.Nowl bloactive compounds from Thai naterat
microorganisms, including plant and insect-dertved
bacterta, agsinst dengue virs are idenfified by the year of
2014.

2-2.Final candidate of biosctive compounds against dengue
virus §s identified by the year of 2012.,

(1 Experts' project records
{2/ Working group meeting recards
{SPvionshly progress reports

The systems on research and pharmaceutical affnirs of
bioproducts is streambined.

3-1.807 in ench research subject is made and revised,
3-2.Working group is estahlished to diseuss progress of L
research, achievements and safety management bi-monthly
3-3 Monthly pwogress report-is mede by Thai and Japanese
resenrchers.

53-4 Aamual plan documents for research operation are
prepored collaboratively,

(DEsxperts’ project records

(2)5tanderd operating procedures

(EWerking group mesting records

(Monthly progress reporls

{5)Annual plan documents for rescarch operation




—6T1—

Appendix IL: Project Desian Mairix (PDM) version 2

Activities Inputs
1 Humaa moscciomil antibodies (MAD) against dengue Trmined couterparts do not
Bemorrhagic fever, influenza and botulism ope prepared and leave their position so as o
evaluated ﬂm‘ir effectiveness and safety in coliaboration Japan Phaitand affect the outputs of the Project.
betwees That and Japancse veseavchers.
1-1. Preparation of human MAb apainst dengue virus and the Experts Counterparts
svatuation of effoctiveness and safety {1} Research Management (Long:teim expert) (x} Project Director
{2) Project Cacrdinator (Long-termu exjpert} 2] Project Maonager
1-3-1. Coliect and screen specimzens, {3 Chiel Advisor; Viral experiments, Microorganims [63) Project Co-managery
. experiments, identification of wovel compounds, Cell {4} Project Conrdimator _
1-1-2, Prepare candidates of hunan MAb fom fhe patients with manipuiation technique, Gene manipulation technigoe, [{5) Researchers (BMSc and MIT)

dengoe virus infection.

eic. (Shorf-ivrm cxperts)

1-1-3. Establishthe experimental system for the evalaation of
nenitdiization achvity of burran MAD apainst dengue
virus for the screening of the candidates.

Training in Japan
{1)Training for the prepacation of human MAD
(Z)Training for the evalestion of human MAD

{Equipnent and muteriaks

1-1-4. Establish the apimaf study system for the evaloation of
effectiveness zod sa(ety studies (o identify finsl condidate
of brunaz MAD against dengue virus.

{1}Necessary equipment for resenroh netivities in tie
Project

T.003] costs

1-1-5.* Estaplish the study syslem for the cloning of buman MAh
=G variable regions to make the buman recombinant
MahIgG

1-1-6.* Establish the system for expressing the himan
recombinant MAbL by Chinese hamster oviry (CHO) cells
and/or plant bivtechnology.

Racifities, equipment and materials

{1} Gifice spaces in NIH, acd Faeully of Yropicai
Medicine and Sciance, MU

{2} The exisiing Biossfely Level (BS1L)-2 teboraterics
i DMESe, MoPI

Medicine, VT

{4} Rengvation of tae Iabovatory space iz Faculty of
Tropical Medicine, MU

{3) The existing laborntories in Faculty of Scicner,
MY

Local costs
(}) Runping txpense for résearch arivities

{3) Space for BSE-2 inboratory in Faculty of Tropical
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1-2, Preparation of human MAb agaiast influenzs virns and the

evalzndion of cffectiveness ond soiety

121, Collect and screen spesimens.

I-2-2. Prepare condidases of uman MAb fowm the patients with
influenza,

1-2-3. Esteblish the experimenial system for the evaluation of
nentralization activity of ruman MAb against inflnenea
virus for screening of the candidates,

1-2-4. Establish the animat study system for the svaluation of
effeciiveness and safety sindies 1o identify fiaal candidate
ofhoman MAD against infincnea virus.

1-2.5.7 Bstgblish the study system [or the cloning of human MAD
IgG variable regions (o make the tuman recombinany
MAb InG,

1-2-5.™ Establish the system for expressing e luman
recombinant MAb by CHO cells,

1-3.5* (Preparation of human MAD against botolinem toxin
and the evalnation of cifectiveness and safety)

1-3-1. Identify the genetic types of botlinum (and purify the
botulingm toxin).

3-3-2. (Estgblish the experimentz] system for the evaluation of
uentralization activity of human MAb agsinst botuiinum
toziia for scresning of th candidates.}

1-3-3,* (Bstablish the stady sysiem for the cloming of human MAb
IgG variabls regions to make (he uman vecombinant
MAbIG)

1-34.% {Hstablish e system for sxprossiag frs nim
tecombinant MAL by CHO celis.)

Appandix TL: Project Design Matrix (PDM) version 2
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2 Nove} bioacsive compounds agoinst dergne vires arc explored
from Thai nedzrad micreorganizms, mcfuding plant- and
insect-derived bacleria, and evaluated their effectivensss and
safety in collaboratien between Thei and Japonese
researchers.

2Z-i.  Identify new compounds by comparing extracts fam Thal
nataral microorganisms, imekeding plant- and insect-
derived bacteria, with existing datzbase.

2-2,  Scmenthe candidates of novel bioaclive compounds with
anti-dengue activity.

2-3,  Estabiish the animal snidy gysiem for the evaluation of
effertiveness and safety studies to idenrify the final
candidete of novel bicactive compotnd.

3 The sysiem o3 research and pharmacentical affairs of |
bioproducts is shreamlimed,

349,  Seiupidboratosies for the xesearch activities,

33, DMake and rovise Standard Operating Frocedire (SOF) in
each research subject.

3Z.  Dstablish-working sroupte discuss progress of the
reszarch, achievements and safety management bi-
wmonihily,

33, Thal and Tapeoose rescarchers yake monchly progress
TEpOLtE.

34, ke annmal plan documents for rescarch operation.

3-5. Guidelines snd operating procedures of non~clmical and
clinicat srudies for biophasmacenticals are documented.

3-6.  Conduct training and guidemce tegarding GLP.

Appendiv IL: Project Design Matrix (PDIV) version 2

Pre-Copditions

The approval is obtained by the
cthical commities for the
resgarches including the
prepasation of human MAG
froi patients’ samples,

Revnarks:
" These nctivities depend on the success of obeaining effective kpbridowas.

*&1he pciivities Betwern brackets areto be carried omt outhe condif~s that 1) there is docurnented evidence showiig from the Par' es concerned that researcliers imvolved fit e experimieni(s) are properly

drntnunized against botulingm faxin and that leboratory facilities 16
the concarned cuinmitlec(s), ox applicable,

ised for the axperiment meet applicable safely requirement.. . upplicable; wud 2) the proposal for the experiment lias been approved from




—Tti—

—X&

Appendix [I Projeet Design Matrix (FOM) Version 3

Project Design Matrix (PDM) version 3

Project Title: The Project for Research and Development of Therzpentic Products against Infections Disestos, yspucially Dengue Yiros nfestion

Terget Area: Kingdom of Thailund
Target graup: Researchers: 45 pursonnel

[Depactment of Medicni Sciences (DMSc), Ministry of Public Fealth] 28 in totsl: 1 from DMSt, 17 from Natiotal Institute of Heaith (INTEL} and 10 from

[falidod University OMEST 17 {n total: 14 from Feeulty of Tropical Medicine (FTM) sud 5 from; Faculty of Scisnce (FS)

Date: January 27, 2012

Projzet Durstion: 4 yenrs fom July 15, 2509

Medical Biotechnology Conter

Narrative Summaty

Means of Verificution

Important Asstmptions

Froject Porpose

Rasearch ond develapment capacity of therapeutic products sgainst infectious
diseases, especially dengue hemorchagic fever is improved iz Thai ressarch
institutes through the collaborative researah,

Chiectively Verifiable Indicatnrs

Candidates for clinical trinls against dengue hemorthagic fevar
are produced.

{Nota: Davelopment of candidates for clinicol trizs against
dengne hemorchagic fover shall by u principe! OVT for the
Profect Purpose, though development of cundiduies ngeinst
infiuenza viral Infection and borulism will be monicred, )

(UExpurts’ project reccrds
{2Working group meeting records
[AMonchly progress reports

Nonody, excluding any conceriing
arganigations in this project,
clalms the intellechral preperties
regardisg to the products of this
nroject.

Qutputs

1 Humen moncclanal antibodies (MAB) againer dengue herorchagic fever,
influenze and butilism are prepared and evilunted their effestivensss end
safety in collaboration between Thal snd Japanesc researchers.

1-i.Human MAD against dengue virus cra prepared hy the
year of 2010,

1=E&.Final condidates of human MAD egnitst, infectious
disenses, especially dengue virus, are identified by the yeur of
2012,

{LExperts’ project vecords
(@MWorking group meeting records
(@Monthly prograss repotts

2 Novael bionctive compounds against dengue virus are explored from Thal
natural microarganisms, including plant-, sofl~ apd insect-darived
hecteria, and svaluated their sffectiveness and safety in collsharmtion
between Thai and Japenese researchers.

2~1.Novel biactive compounds from Thai natural
microorgauisis, including piant— and insect-derfved hacteriz,

[ageinst dengue virus are wWentified by thi year of 2010,

(LExperis’ project recards
(2)Working group meeting records
(3vonthly progress reports

3 The system on research of bioproducts Is streomlined.

3-1,50F in waxh research subject is mude and revised.
32, Warking group & established (o dissuss progress of the
research, achievements and safety mansyement bi~monthly,
3-3.Monthly progress raport is made by Thai end Jepanese
researchiors.

3-4.Anuuzl plan documerits for ressarch operation are
prepaved colluboratively,

(Dfxperts' project records
(2)Standard cperating procedures
(3IWorking group meeting records
{(DMonthly progress reports

(S)Annual plen documants for resesreh oparation

The Tha! side propezly allocates
necessury budget.
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appendix 1 Project Design Mebrix (PDIM) Yersion 3

Activities

1 Humsn monoclona] antibodiss (MAb) sgainst dengue hemorrhugic fever,
influgpzn and botulism are prapared and evelunted their effectiveness and
salaty In collabaration between That and Japanese researchers.

1-1. Preparetion of hurah MAb sgeinst dengue virus and the evalunticn of
effectivensss and sofety

-1,

1-1—2.

1-3-3,

1-I-4,

1-I-5%

1-1-6%

Collest und sereen specimens.

l.:‘l:;ﬁé;a:nd‘i-gx.azes of human MAD o, the pationts with

dengue vinus infection.

Estzblish the experimental system For the evaluation of
neutralization activity of human MAb against dengue virus For
the serouning of the candidares.

effeclivenesy and safety studies to Identify final candidate of
human MAb against dengue virus.

Estaklish the study systam for the cloning of humen Mak Tgts
variable regions to make Lhe buman recombinsnt MAD [xG,

Estehblish the .;'ys:r;n 'for e!cpressln.g lhe-in.man recombinent
MAb by Chinese hemster avary (CHO) cells and/or plant
hictechralogy,

Inpats

Jopan Thailand
Experts Counterparts
(1) Projoct Coordinator (Long-term expert) (1) Project Director
(2) Chief Advisor, Viral experiments, Microarganists {2) Project Manager
exproments, dentification of rovel compounds, Cell (3) Project Co-menagers
manipulstion technique, Gene mompulation technique, etc.  {(4) Project Coordinator
(Short-term experts) (5) Resenrchers (OMSc and MU}

 Training in Japao

(1YPraining for the preparution of human MAE
(2)Training for the svalustion of buman MAD

Eequinment and moterials

(UNecesswy eguipment for reseerch activitios in the Projeck
Lacal costs

Facilities, equipment and materiale

(1) Office spaces In NIH, and Faculty of Trepical Medigine
witd Seience, MU

(2) The existing Binsafety Level (BSL}-2 aborlarios in
[DMSe, MoPH

(3) Spoce: for BSL-2 Iaboratory in Faculty of Tropical

{Medicin

¢
(£ Renovaticn of the laboratory space in Foculty of
Tropical Medicine

(5} The exdsting laboratories in Fecolty of Scisnce

Locol eoats
(1) Running expense far research activities

Trained counterparts do pol leave
their position so 04 to afiect the
outputs of the Project.
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Appendix [TE Prajest Design Matriz (PO} Version 3

1-2. Prepamtion of hoean MAh against inffuensa vires and the evalueton of

effectiveness end safery

1-2-1.  Collect ané scresn speclmpns,

1-2-2, Pu:apz;t'u candidates of human Mah Fom the patients with
influanza,

1, Eelsblh i il s, 5 o alaon of
neutralization activity of human MAb ageinst iniluenza virus
far screening of the candidates.

1-24. Eslsblish the animal study system for the svaliation of
wiTectvengss and safety studies to identily fine] candidate of
humer MAb againsl ifluenza vines.

1-25.4% Establish the sludy system for the cloding of humean MAB—[';'G"
variable regions to make the buman recombinant MAD 1gC.

1-2-6.¢ Establish the sysi-;m for express‘ing the human recbmhmant
Mab by CHO celis.

184+ (Prepurstion of kuman MAb against bofuiimsn texin ohd the
evaluation of effectiveness and sefety)

1-8-1, [dentify genehc:ypﬁs of ot tosin i Thaland,

1-3-2, Frepare candidates of huim MAb from vaselnated healthy
voluntezs, (plluwed by screening of the human Mab using
hotelinem texdn pucified in Japen.

1-3-3, Eémblish the expenmentn.l systerr;"l'nr the evnlunrion of
neutrlization zetivity of human MAb agninst botulimm texin
for the screening of the candidates.,

1-3-e#  Establich the stdy system for the cloning of humen Mab 1g0
variahie regions to make the human recombinant MAD 154G,

1-3-5% Lstablish the sysfé-n' j e:;:-lsresﬂns'tl'i@ humen recombinant

MAh by CHO calls,
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Appendix [T Projeet Design Matrix (PDM) Version 3

% Novel bioactlve compounds ogainst denghe virus are explored foom Thei

naturel microorganisms, includng plant-, sofl- and ingect-derived
bactesia, and cvaluated their effsctiveness and sefety in collboration
between Thai and Snpanese resesschers.

2-1. Ide1itify new compounds by oon{pa}iug extracts from Thai
nacerel microorganisws, including plant~, soil- and insest~
derived bucteria, with existing databuse,

-2, Scroen the cindidates of known znd nove] binactive
conpuunds with anti-dengue activiey.

23 Burify and datermine the struetirs of lhe compomids wilh
arti-dengue activizy.

24, Evalusts afficucy and safory of the eompamnds hy using

suckling swuse method and/or eppropriate methed developed

by the Praject. for the delerination of final candidatels).

The system an researsh of bioprodicts ja streamlined.

0. Set tp Wiborateries far the ressnrch activitiss. ’
1. Maksc knd revise Standerd Operating Procedure (SO T ]

sach research subject.
3-2. .Estahlish wari&ng g;oup io disguss umgwsa of the research,
uchievements and safety monagement bi-monthiy.

Pre—Condltions

"The approval is obtained by the
athital sommittee for the
researches including the
preparation of huran MAb fom
potients’ samples.

33, Thai and [spznese ressarchers ake moalhly nroérés:; i
IepCrs.

3. Make aonual plan ducuments for resear:ﬂ operation. ’

Remacks:

* These activitles depend an the sucress of obtaining effective Lyhidanms.

#3The uctivities between brackets ere to be carried ot an the condition thar I) thera fs docuwmented evidenca showing from the Perty/~iss cozcerned t5et researchers involved in the experiment(t) gre

botulinm toxin and Liat Irboratery facilitlcs to be used for the experiment mest spplicabls safoty requitcments, &5 applicahle; and 2) the propossd for the experimen

properly inmtinized aéz;m;t L
i has bean approved from the concerned commiitvels), as applicable.
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