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Introduction and Body

The Steering Committee of the MHRP has met annually (at a minimum) to oversee progress of each of the
MHRP projects. Where appropriate, Pls were sent letters for clarification and further requests on the status of
their research. As of February 1, 2006, the MHRP contains 15 projects/cores. The original 7 plus 8 projects
that were selected in 2006 (see Page 4 for Table of these projects).

The last MHRP meeting took place December 19, 2007 in Washington DC. The meeting was designed to
review proposals that were submitted for Phase Ill of the MHRP, with planned funding commencing
February/March, 2008, pending final approval by DoD.

For Phase lll solicitation of proposals a letter of intent (LOI) was circulated via various societies and journals
(Society of Toxicology, Neurotoxicology, just to name a few) soliciting proposals germane to the MHRP
mission by August 2007. Forty letters of intent (see Table, pages 5-9) were received, all of which were
reviewed in a telephone conference (October 19, 2007; see Appendix, pages 16-17) attended by the majority
of the MHRP Steering Committee (see below for composition). Based on the scientific merit of the letters of
intent, the MHRP selected 20 finalists (see Table, pages 10-11) for further consideration requesting a full
proposal. Final proposals (NIH format) were invited for late November 25, 2007. The twenty proposals were
reviewed December 19 in a special meeting attended by the majority of the MHRP Steering Committee, and 10
finalists (See Table, page 12) were selected for submission to DoD. Presently we are awaiting revisions of the
budgets, and once it is complete the PI will submit the full proposal to DoD (planned submission is January,
2008)

The MHRP Steering Committee is chaired by Ms. Anne Tremblay, the Secretary General of the International
Manganese Institute (IMnl), and its members include Dr. Barbara Beck of Gradient Corporation, Dr. Tomas
Guilarte of the Johns Hopkins University, Dr. Steven Seilkop of SKS Consulting (resigned 2007), Dr. Joan
Cranmer of University of Arkansas, Dr. Leonard Levy, MRC Institute for Environment and Health University of
Leicester, UK, Dr. Jerry Roper of Afton Chemicals, Dr. Tomas Guilarte of Johns Hopkins University, Sophie Le
Pennec of Eramet, France, and Dr. Les Dees of Texas A & M University. The Organizational Chart of the
MHRP and the 15 projects that are inherent to the program at present are shown below (see page 13).

The Administrative Assistant, Ms. Alycia Buford-Penn, which was hired originally in 2005 still assumes all the
administrative responsibilities for the MHRP. Ms. Buford-Penn joined the MHRP in May 2005. She has trained
at Vanderbilt to become versed in all facets of administrative issues germane to this program. She has
facilitated communications between the various CPIs and the PI, and has attended to all the administrative
issues associated with the MHRP, including reimbursements, reservations for trips, dissemination of pertinent
information, etc. Since her tenure with the MHRP started she has had the opportunity to attend numerous
computer and university courses related to management and the daily oversight of projects.



MHRP Phase | Projects

1. Administrative Core (Michael Aschner), Vanderbilt University Medical Center
2. Michael Aschner, Vanderbilt University Medical Center

3. Wei Zheng, Purdue University

4. Anne Tremblay, International Manganese Institute, Paris

5. Len Levy, Cranfield University, UK

6. Robert Aitken, Institute of Occupational Medicine, UK 7. David Dorman, North Carolina
State University

MHRP Phase Il Projects (Funding commenced in February 2006)

1 Neurotoxicity after Pulmonary Exposure to Welding Fumes Containing
Manganese -Antonini, James, PI

2 Identification of Novel Biomarkers of Manganese Exposure -Dorman, David, Pl
A Study of the Nervous System in Welders -Ellingsen, Dag, PI

4 Mechanisms of Manganese-Induced Damage at the Cell and
Mitochondrial Level -Gunter, Thomas, PI

5 Role of Manganese in Prion Disease Pathogenesis -Kanthasamy,
Anumantha, PI

6 Assessment of Genotoxicity and Carcinogenicity of Inorganic-forms of
Manganese -PI Levy, Leonard, Pl

7 Role of Toxins and Genetics in Manganese-Induced DA Degeneration -Nass,
Richard, PI

8 Molecular Mechanisms Underlying Mn Neurotoxicity -Wu, Jane, PI



Forty Two Letter of Intent (LOIs) received for MHRP Phase lll

Principal
Investigator

Submitted institution

Proposal Title

1. | Antonini James National Institute for Neurotoxicity of Mn in Welding
Occupational Safety and Fumes in Rats with compromised
Health (NIOSH) Liver Function
2 | Bowler Rosemarie San Francisco State Longitudinal Study of Health
University, San Francisco, CA | Effects Over 3 Years in Mn
exposed Bridge Welders
3 | Bressler Joseph UCLA, Los Angeles, Indentify Intestinal Transporters for
California Mn in the Intestine
4 | Camps Manel Environmental Toxicology, Mitochondrial mutagenicity as a
University of California, Santa | Mechanism Contributing to
Cruz, California Manganese Neurotoxicity and
Carcinogenesis
5 | Ceccatelli Sandra Karolinska Institute, IMM, Assessment of
Division of Toxicology and Neurodevelopmental Effects of
Neurotoxicology, Stockholm, | Manganese
Sweden
6 | Colomina M. Teresa Laboratory of Toxicology and | Teratogen effects of Mn after
Fosch Environmental Health, Rovira | prenatal exposure
| Virgili University, Spain
7 | Costa Lucio Dept. of Environmental and Effects of Manganese on Glial-
Occupational Health Neuronal Interactions
Sciences University of
Washington, Seattle,
Washington
8 | Dorman Dave Center for Health Research, Neuroendocrine Effects Associated
Triangle Park, North Carolina | with Manganese Exposure
9 | Erikson Keith Mallery | Department of Nutrition, The | The Neurochemical Aspects of Mn
University of North Carolina Toxicity
Greensboro,
10 | Felipo Vicente Laboratory of Neurobiology, Mechanisms of Manganese
Avda Autopista del Saler, damage or repair
Valencia, Spain
11 | Filipov Nick Center for Environmental Alterations in the Mitochondrial
Health Sciences Department | Proteome by Manganese
of Basic Sciences, College of | Exposure: in vitro and in vivo
Veterinary Medicine Studies
Mississippi State University,
MS
12 | Flynn Mike University of North Carolina A Pilot Study to Characterize
at Chapel Hill Exposure, Dose, and Effect of
Manganese Containing Metal
Fumes in the Olfactory Nerve
Pathway in Humans
13 | Genter Mary Beth Department of Environmental | Genetics of Manganese Transport
Health, University of
Cincinnati, Cincinnati, OH
14 | Graziano Joseph Environmental Health Water-Borne Manganese Exposure
Sciences, Mailman School of | and Motor Function in Young
Public Health, Columbia Adults
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University

15 | Guilarte Tomas John Hopkins Bloomberg Effects of Manganese in Welding
School of Public Health, Fumes on Cognitive Function
Baltimore, Maryland
16 | Gunter Thomas University of Rochester, Mitochondrial Mn Transport
Dept. of Biochemistry and | Problems Relevant to Mn
Biophysics Toxicity:
17 | Hanneman William Dept. of Environmental and | The Role of DJ-1 in Mn Induced
Radiological Health Neurotoxicity
Science, college of
Veterinary Medicine
18 | Hirata Yoko Dept. of Biomolecular The Role of Transport Systems
Science, Faculty of in Selective Toxicity of
Engineering, Gifu Manganese on Dopaminergic
University, Japan Cells
19 | lavicoli Ivo Catholic University of Neurological Response to Low-
Sacred Heart, Rome Level Long-Term Manganese
Exposure in Workers
20 | Kanthasamy Anumantha | Dept. of Biomedical Manganese-Induced
Sciences, lowa State Upregulation of Prion Proteins
University, Ames |A and its Relevance to Prion
21 | Klein Bradley Dept. of Biomedical Mitochondrial Substrates for the
Sciences & Pathobiology Differential Toxicity of
College of Veterinary Manganese in the Nigrostriatal
Medicine Virginia Tech, and Mesocortical Dopaminergic
Blacksburg, VA Pathways in a Mouse Model of
Parkinson's Disease
22 | Levy Leonard Institute of Environment Funding in Support of the
and Health, Cranfield Provision of Research Activity
University, Awareness Services
23 | Lucchini Roberto Institute of Occupational Assessment and Validation of
Health, University of Biological Markers of
Brescia, Italy Manganese Exposure
24 | Miller Gary Dept. of Environmental and | Effects of Manganese
Occupational Health, Nanoparticles on Subcellular
Emory University, Atlanta, | Redox State
GA
25 | Milatovic Dejan Vanderbilt University Role of Oxidative Damage and
Medical Center, Dept. of Neurodegeneration in
Pediatric/Toxicology, Manganese-Induced
Nashville, TN Neurotoxicity: Mechanisms and
Strategies for Therapeutic
Interventions
26 | Nagymajtenyi | Laszlo Dept. of Public Health, Exposure Assessment:
University of Szeged, Mechanisms determining Mn
Hungary disposition in the body
27 | Niu Qiao Shanxi Medical University, | Mechanism of transport of Mn

P.R. China

into mitochondria




28 | Nordberg Monica Institute Environmental Manganese in Motor Neuron
Medicine, Karolinska Disease
Institute Stockholm,
Sweden
29 | Olanow C. Warren Dept. of Neurology Mount | A prevalence and risk factor
Sinai School of Medicine, Analysis of Manganism in South
New York, NY African Manganese Smelters
30 | Recio Leslie Integrated Laboratory Proposal to conduct a GLP-
Systems, Research compliant in Vivo Micronucleus
triangle Park, NC Assay According to OECD 474
Guideline and Critical Review of
the Genetic Toxicology of
Manganese
31 | Roth Jerome University at Buffalo, Dept. | Parkin Protects Against
Pharmacology and Manganese Toxicity by
Toxicology Promoting DMT1 Degradation
32 | Schneider Jay Thomas Jefferson The Manganese Health
University, Philadelphia, Research Program
PA Developmental Mn
Neurotoxicity: Gene
Environment Interactions
33 | Smith Donald Environmental Toxicology, | Manganese Disruption of Iron
University of California, Metabolism and Regulation: A
Santa Cruz, CA Fundamental Mechanism of
Manganese Neurotoxicity
34 | Tanner Caroline Clinical Research, Occupational Manganese
Parkinson’s Institute, Exposure and Risk of
Sunnyvale, CA Parkinsonism: A Case-Control
Analysis
35 | Tjalkens Ron Dept. of Environmental and | Glio-vascular Mechanisms in
Radiological Health Manganese-Induced Neurologic
Sciences College of Dysfunction
Veterinary Medicine and
Biomedical Sciences
Colorado State University,
Fort Collins, CO
36 | Tongeren Martie Institute of Occupational Manganese Exposure in and
Medicine, Edinburgh, around steel works
United Kingdom
37 | Wallace David Center for Integrative Alterations in the Dopaminergic
Neuroscience, OSU/CHS, | Transport System Following
Tulsa, OK Low Level Manganese
Exposure
38 | Wessling- Marianne Dept. of Genetics and A Genetic Determinant of
Resnick Complex Diseases, Manganese Absorption
Harvard School of Public
Health, Boston, MA
39 | Westerink Remco Institute of Risk Investigation of the Cellular

Assessment Sciences
(IRAS), Utrecht University,
The Netherlands

Mechanisms Underlying
Manganese Neurotoxicity in
Neuroendocrine Dopaminergic
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Cells

40 | Weng Hsu-Huei Institute of Occupational The Differences between
Safety and Health, Chang | Parkinsonism due to
Gung University, Taiwan Manganese Exposure and
Idiopathic Parkinson's Disease
in Ship Yard Welding Workers
41 | Zhang Li Dept. of Environmental Mechanisms underlying
Health Sciences, Columbia | neurotoxicity
University, New York, NY
42 | Zheng Wei Purdue University, School | Brain Magnetic Resonance

of Health Sciences, West
Lafayette, IN

Imaging (MRI): Relationship to
External and Internal Exposure
Indices in Manganese-Exposed
Smelting Workers




MHRP Phase Ill — 20 Finalist Proposals

Principal
Investigator

Submitted institution

Proposal Title

1. | Antonini James National Institute for Neurotoxicity of Mn in Welding
Occupational Safety and Fumes in Rats with compromised
Health (NIOSH) Liver Function
2 | Bowler Rosemarie | San Francisco State Longitudinal Study of Health
University, San Francisco, Effects Over 3 Years in Mn
CA exposed Bridge Welders
3 | Bressler Joseph UCLA, Los Angeles, Indentify Intestinal Transporters for
California Mn in the Intestine
4 | Costa Lucio Dept. of Environmental and | Effects of Manganese on Glial-
Occupational Health Neuronal Interactions
Sciences University of
Washington, Seattle,
Washington
5 | Erikson Keith Department of Nutrition, The | The Neurochemical Aspects of Mn
Mallery University of North Carolina | Toxicity
Greensboro,
6 | Flynn Mike University of North Carolina | A Pilot Study to Characterize
at Chapel Hill Exposure, Dose, and Effect of
Manganese Containing Metal
Fumes in the Olfactory Nerve
Pathway in Humans
7 | Genter Mary Beth | Department of Genetics of Manganese Transport
Environmental Health,
University of Cincinnati,
Cincinnati, OH
8 | Graziano Joseph Environmental Health Water-Borne Manganese
Sciences, Mailman School Exposure and Motor Function in
of Public Health, Columbia | Young Adults
University
9 | Guilarte Tomas John Hopkins Bloomberg Effects of Manganese in Welding
School of Public Health, Fumes on Cognitive Function
Baltimore, Maryland
10 | Gunter Thomas University of Rochester, Mitochondrial Mn Transport
Dept. of Biochemistry and Problems Relevant to Mn Toxicity:
Biophysics
11 | Kanthasamy | Anumantha | Dept. of Biomedical Manganese-Induced Upregulation
Sciences, lowa State of Prion Proteins and its
University, Ames IA Relevance to Prion
12 | Levy Leonard Institute of Environment and | Funding in Support of the
Health, Cranfield University, | Provision of Research Activity
Awareness Services
13 | Milatovic Dejan Vanderbilt University Role of Oxidative Damage and

Medical Center, Dept. of
Pediatric/Toxicology,
Nashville, TN

Neurodegeneration in Manganese-
Induced Neurotoxicity:
Mechanisms and Strategies for
Therapeutic Interventions
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14 | Miller Gary Dept. of Environmental and | Effects of Manganese
Occupational Health, Emory | Nanoparticles on Subcellular
University, Atlanta, GA Redox State
15 | Recio Leslie Integrated Laboratory Proposal to conduct a GLP-
Systems, Research triangle | compliant in Vivo Micronucleus
Park, NC Assay According to OECD 474
Guideline and Critical Review of
the Genetic Toxicology of
Manganese
16 | Roth Jerome University at Buffalo, Dept. Parkin Protects Against
Pharmacology and Manganese Toxicity by Promoting
Toxicology DMT1 Degradation
17 | Schneider Jay Thomas Jefferson The Manganese Health Research
University, Philadelphia, PA | Program Developmental Mn
Neurotoxicity: Gene Environment
Interactions
18 | Smith Donald Environmental Toxicology, Manganese Disruption of Iron
University of California, Metabolism and Regulation: A
Santa Cruz, CA Fundamental Mechanism of
Manganese Neurotoxicity
19 | Tanner Caroline Clinical Research, Occupational Manganese
Parkinson’s Institute, Exposure and Risk of
Sunnyvale, CA Parkinsonism: A Case-Control
Analysis
20 | Zheng Wei Purdue University, School of | Brain Magnetic Resonance

Health Sciences, West
Lafayette, IN

Imaging (MRI): Relationship to

External and Internal Exposure
Indices in Manganese-Exposed
Smelting Workers
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MHRP Phase lll - 10 Proposals Selected for Submission to DoD, January 2008

Principal Submitted institution Proposal Title
Investigator
1 | Bowler Rosemarie | San Francisco State Longitudinal Study of Health
University, San Francisco, Effects Over 3 Years in Mn
CA exposed Bridge Welders
2 | Costa Lucio Dept. of Environmental and Effects of Manganese on Glial-
Occupational Health Neuronal Interactions
Sciences University of
Washington, Seattle,
Washington
3 | Graziano Joseph Environmental Health Water-Borne Manganese
Sciences, Mailman School of | Exposure and Motor Function in
Public Health, Columbia Young Adults
University
4 | Guilarte Tomas John Hopkins Bloomberg Effects of Manganese in
School of Public Health, Welding Fumes on Cognitive
Baltimore, Maryland Function
5 | Gunter Thomas University of Rochester, Mitochondrial Mn Transport
Dept. of Biochemistry and Problems Relevant to Mn
Biophysics Toxicity:
6 | Kanthasamy | Anumantha | Dept. of Biomedical Manganese-Induced
Sciences, lowa State Upregulation of Prion Proteins
University, Ames IA and its Relevance to Prion
7 | Levy Leonard Institute of Environment and | Funding in Support of the
Health, Cranfield University, | Provision of Research Activity
Awareness Services
8 | Milatovic Dejan Vanderbilt University Medical | Role of Oxidative Damage and
Center, Dept. of Neurodegeneration in
Pediatric/Toxicology, Manganese-Induced
Nashville, TN Neurotoxicity: Mechanisms and
Strategies for Therapeutic
Interventions
9 | Recio Leslie Integrated Laboratory Proposal to conduct a GLP-
Systems, Research triangle | compliant in Vivo Micronucleus
Park, NC Assay According to OECD 474
Guideline and Critical Review of
the Genetic Toxicology of
Manganese
10 | Zheng Wei Purdue University, School of | Brain Magnetic Resonance

Health Sciences, West
Lafayette, IN

Imaging (MRI): Relationship to

External and Internal Exposure
Indices in Manganese-Exposed
Smelting Workers

12




Organizational Chart

MHRP STEERING COMMITTEE UNITED STATES
Ms. Anne Tremblay, Chair ARMY MEDICAL
Dr. Barbara Beck Mrs. Sophie Le Pennec RESEARCH AND
Dr. Joan Cranmer Dr. Leonard Levy Dr. Jerry Roper MATERIEL
Dr. Thomas Guilarte  Dr. Les Dees Dr. Tomas Guilarte COMMAND
ADMINISTRATIVE CORE
Michael Aschner, Ph.D.
Administrative Assistant, TBD
SUPPORT CORE
Coordinator of the MHRP Steering
INITIAL RESEARCH CORES Committee & Research Activity Awareness NEW RESEARCH CORES
Services -- Anne Tremblay, CPI

Development of Guidance and Tools to Facilitate the

Use of Routine Exposure Data in Future Epidemiology

Studies of Mn Exposed Workers
Robert Aitken, CPI

Biomarkers of Early Onset of Manganese
Neurotoxicities among Occupationally Exposed
Chinese Workers
Wei Zheng, CPI

Exposure to Welding Fume and Parkinson’s Disease:
Proposal for a Feasibility Study

Anne Spurgeon, CPI

Cellular Mechanisms Involved in the Uptake and
Delivery of Inhaled Manganese Via the Olfactory
Nerve
David Dorman, CPI

Magnetic Resonance Imaging (MRI) of Manganese
Accumulation in the Rat Brain Associated with Iron-
Deficiency and Supplementation
Michael Aschner, CPI

Provision of Research Activity Awareness Services

Leonard Levy, CPI
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Neurotoxicity after Pulmonary Exposure to Welding
Fumes Containing Manganese

James Antonini, CPI

Identification of Novel Biomarkers of Exposure

David Dorman, CPI

A Study of the Nervous System in Welders

Dag Ellingsen, CPT

Mechanisms of Manganese-Induced Damage at the
Cell and Mitochondrial Level

Thomas Gunter, CPI

Role of Manganese in Prion Disease Pathogenesis

Anumantha Kanthasamy, CPI

Assessment of Genotoxicity and Carcinogenicity of
Inorganic forms of Manganese

Leonard Levy, CPI

Role of Toxins and Genetics in Manganese-Induced
DA Degeneration

Richard Nass, CPI

Molecular Mechanisms Underlying Manganese
Neurotoxicity

Jane Wu, CPI




MHRP Symposium at the XXII International Neurotoxicology Conference on Environment
and Neurodevelopmental Disorders.

The MHRP also supported a full-day symposium to take place at the XXIII International
Neurotoxicity in Development and Aging. The Conference took place September 17-21, 2006 at
Little Rock AR. Dr. Joan Cranmer, a member of the MHRP Steering Committee and the Editor of
Neurotoxicology has kindly agreed to allocate a full-day for 2 sessions that addressed
contemporary issues of Mn. The goal of this symposium was to discuss recent advances in our
understanding of molecular mechanisms governing the transport of Mn in the brain, the effects of
Mn on specific neuronal systems, the resulting behavioral effects in non-human primates and the
discovery of novel biomarkers of Mn exposure in humans. The speakers described a broad
spectrum of model systems from the worm C. elegans, to mice, non-human primates and humans
in a comprehensive approach to increase our understanding of determinants of Mn neurotoxicity.
This symposium was multidisciplinary in nature bringing together scientists with expertise in
behavioral, molecular, brain imaging and human population studies in the context of mechanistic
investigations of Mn neurotoxicity. Participation in this symposium enabled the audience to become
acquainted with the latest information and scientific breakthroughs in this fast-paced research area
and provided information germane to risk analysis.

During the meeting, the MHRP also held a Steering Committee meeting, which included the
majority of its members along with several of the PI, as well as DoD personnel. The minutes of the
September 20, 2006 meeting are appended (Please, see Appendix, pages 18-21).

Reportable Outcomes

Phase | of the MHRP commenced in February 2006 with 8 additional projects, making the
total of projects/cores 15 as of this report.

The Steering Committee met in May, 2007 to discuss progress on each of the MHRP
proposals.

Additional projects were solicited in 2007. Forty two letters of intent were submitted for the
August deadline, from those 20 finalists were selected (Telephone conference, October 19
2007) for submission of a full proposal.

The Steering Committee met on December 19, 2007, and 10 proposals were selected for
submission to DoD in January 2008.

A symposium was held September 17-21, 2006 dedicated to progress of research inherent
to the MHRP.

Conclusions

The administrative Core of the MHRP continues to be fully functional. It is successfully involved
in all facets of the MHRP, ensuring proper allocation of funds to the various Research and
Support Cores, facilitation of the communication between the various CPls, timely
reporting of the results, communication with all relevant Department of Defense (DoD)
personnel, resolving issues related to conflict of interest, and general coordination
between the various Cores. The Steering Committee has provided input to the MHRP
identifying project worthy of funding, and these should commence within the next few
weeks. A symposium to gauge the progress of the MHRP took place in September of
2006. Finally, 10 proposals were selected for Phase Il of the MHRP with a pending start
date of February/March 2008 (pending final approval by DoD).
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APPENDIX

Pre-proposals Review

Date: October 16, 2007

Time: 9:00am est

Attendees: Aschner, Michael; Roels, Harry; Rousseau, Pierre; Tremblay,
Anne; Guilarte, Tomas; Buford-Penn, Alycia; Roper, Jerry; Taylor, Mike;
Cranmer, Joan; Beck, Barbara; Levy, Len; Dees, W. Les

Regrets: Dirk van Niekerk

Host: Anne Tremblay, Secretary General, International Manganese Institute (IMnl), Paris

Anne Tremblay opened the teleconference meeting welcoming each of the participants

MHRP Phase lll Budget-Update: Dr. Michael Aschner

o Funding for MHRP, Phase lll, $1.2-1.3 Million available for proposals. Grant will likely be
extendable for 1 year, ending February, 2009

o We haven't received payment of $500,000 yet for the original amount allocated.

Conference
= Anne Tremblay suggested that we hold a conference at the end of program to
showcase the MHRP’s achievements. Everyone agreed

» |t was emphasized that the conference will have to take place before February 2009 to
allow us to incorporate the costs into the current budget

= Estimated cost for the conference: $200,000

= Anne suggested: use $100,000 from MHRP budget and try to get a grant for the other
$100,000

Reviewing Process of Proposals
o Meeting opened up for discussion and review 42 proposals

o Dr. Aschner suggested that each reviewer first nominate proposals for streamlining (no-
discussion), followed by a detailed discussion of the best proposals

o All but 20 proposals were streamlined.
16



MHRP steering committee members were asked to submit written reviews of the proposals to
Anne. These reviews will be added to letters send to Pls which were requested to submit a
full proposal.

Dr. Aschner and Anne Tremblay will draft requests for full proposal letters. The final letters
will be sent to Alycia Buford-Penn and then emailed to all PI's on Friday, October 19, 2007
requesting a full proposal. Submission deadline is Sunday, November 25, 2007.

Guidelines for full proposal submission will adhere to NIH format. The maximum page limit
for the proposals (including budgets, references and bios) was set at 8 pages.

Anne Tremblay will also send 22-thank you letters to Alycia. These will be emailed to Pls
that were not selected for consideration of full proposals.

The MHRP committee will review full proposals December 19, 2007 in Washington, DC
(John Hilbert’s office).

Dr. Aschner will submit a Phase Ill proposal to Department of Defense by end of the year for
final consideration and approval.

Conference ended: Total of 5 hours conference call

17



MHRP The Manganese Health Research Program

Date: Wednesday, Location:
September 20, 2006 Double Tree Hotel
Time: 5:00pm — 7:00pm Little Rock, AR

Attendees: Aschner, Michael; Tremblay, Anne; Hilbert, John; Kanthasamy,

Anumantha; Guilarte, Tomas; Gunter, Thomas; Kundakjian, Patricia; Seilkop,
Steven; Buford-Penn, Alycia; Roper, Jerry; Antonini, James; Taylor, Michael;
Vigneulle, Roy; Hover, Carl; Nass, Richard; Cranmer, Joan

Regrets: Barbara Beck , Len Levy, Dirk van Niekerk

5:00p — 5:10p ........... Introductions

Dr. Aschner opened the meeting with introductions of Guest Panel and MHRP members.

5:10 — 5:20 PM (POWERPOINT PRESENTATION)
MHRP - Origin and Industry Perspective
Anne Tremblay, Secretary General, International Manganese Institute (IMnl), Paris

o Anne Tremblay reviewed the origins of the MHRP and described the industry’s expectations for the
program.

o What is IMnl? - It's an association of Mn ore and alloy producers. A few research institutes are also
members of the IMnl. Currently sixty-two members, operating in 29 countries are affiliated with the
IMnl.

o IMnlis in the process of defining a new Mission Statement: IMnl provides vision and guidance to
the manganese industry by promoting economic, social and environmental responsibility and
sustainability for all stakeholders

o What This Means: IMnl helps keep the industry informed, proactive and responsible for Mn
associated issues.

o In 2001, IMnl retained services of Kinghorn, Hilbert & Associates (John Hilbert’s lobbying firm) aiming
to raise $6 million over a 3 yr. period. This led to a lobbying effort, resulting in the establishment of the
MHRP via Department of Defense (DoD) funding. To date, MHRP has been a beneficiary of $5.05
million over 3 years (FY04, FY05 and FYO06).

o This year IMnl decided to lobby for a 4™ year of funding in hopes that DoD would integrate MHRP
program into its own budget for FY08.

o IMnl would like to see the partnership between DoD and Vanderbilt University result in future
independent requests for funds from “traditional’ sources, such as NIH and NSF.

o Closing remarks

Special thanks: United States Dept. of Defense, Col Brian Lukey & Col. Carl Hover; United States Dept.
of Defense; Dr. Michael Aschner, Principal Investigator, Vanderbilt University Medical Center; John
Hilbert, Kinghorn, Hilbert & Associates; Board of IMnl.
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o For additional information, please refer to website http://www.manganese.org/

5:20 — 5:35 PM (POWERPOINT PRESENTATION) Lobbying Efforts John Hilbert, President, Kinghorn,
Hilbert & Associates, LLC, Washington, DC

o Attorney John Hilbert briefed the attendees on the process associated with his firm’s lobbying efforts.

Update Funding for MHRP

FY 04, $1.4 M,

FY 05, $2.25 M

FY 06, $1.4 M

TOTAL 5.05 MILLION (Congressional appropriations)

o Congress appropriations - this year (FY 07) a $2.7 Million dollar request was made for the MHRP,
with support of multiple Members of Congress.

o InJanuary, request was made to congress by three companies, who are members of IMnl, 1. Afton
Chemical 2. Energizer Battery Company 3. Erachem.

o The next phase of support was envisioned to be a request by Col Lukey or Col Hover of $3Million to
be added to their (DoD) budget for FY08.

o Alternative Funding - John Hilbert’s firm contacted The National Science Foundation (NSF). NSF
requested a letter of support for the MHRP from few members of congress and from the President of
Vanderbilt University. Grants from NSF are typically $1 to $3 million range. John Hilbert stated, they
will have congressional support for an NSF grant request to support the MHRP.

o Closing remarks: John Hilbert stated this was a difficult year on Capitol Hill, and that additional
resources of revenues will have to be found in order to continue the MHRP.

5:35 - 5:50 PM. (POWERPOINT PRESENTATION)

Military Relevance of MHRP and Expectations for Deliverables
Col. Carl Hover, USAMRMC

Ft. Detrick, Maryland

o Col. Carl Hover is the director of Military Operational Medicine Research Program (MOMRP).

o PROGRAM SUMMARY:
MOMRP mission is to provide biomedical solutions to protect soldiers and enhance war fighters
capabilities.

o Col Hover discussed funds available to MOMRP, the appropriations processes and the priorities of
his office. His statements suggested that the MHRP is better off to obtain funding via congressional
appropriations rather than a line item budget within his directed programs.

5:45 -6:00 PM

MHRP - Scientific Perspective
Michael Aschner, Vanderbilt University Medical Center

Dr. Aschner’s perspective of MHRP

o Dr. Aschner stated that the MHRP has and will make a difference in the understanding of Mn-induced
disease. Year one of the project started out with seven projects/cores, five of which are research
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oriented and two of which are administrative cores. In FY05 and FY06, 8 additional research projects
were added, bringing the total to 15. Dr. Aschner described the status of the various projects and
alluded to some difficulties in getting a few of those to run smoothly, primarily as a result of delays
associated with clearance of Institutional Review Boards (IRBs), approving human studies in China,
Russia and the UK. In general all the research projects that utilize animals as experimental models
are at various stages of study, while most of the human studies have started after some significant
delays. Overall, Dr. Aschner believes that these delays will not affect the time table of the MHRP, and
results should be available for dissemination in a timely fashion.

o Closing remarks: Dr. Aschner thanked DoD for sponsoring the MHRP Program Conference and to
the members of the MHRP Steering Committee.

6:00 — 7:00 PM - Open Discussion - All participants

Roy Vigneulle - offered to assist people to find federal funding dollars.

Dr. Aschner - stated the need to be more creative, selective and persistent to allow for the continuity of the
MRHP.

Joan Cranmer - suggested that after investment in the MHRP, it seems reasonable that the DoD would want
to maintain this umbrella of scientists intact.

Jerry Roper - suggested a conference in Washington, DC, to showcase results.

7:00PM - MHRP Dinner @ Bosco’s, 500 President Clinton Ave.
501-907-1881

Attendees:

Aschner, Michael; Aschner, Judy; Tremblay, Anne; Hilbert, John; Kanthasamy, Anumantha; Guilarte, Tomas;
Gunter, Thomas; Koundakjian, Patricia; Seilkop, Steven; Roper, Jerry; Antonini, James; Taylor, Michael;
Vigneulle, Roy; Hover, Carl; Nass, Richard; Cranmer, Joan; Mergler, Donna
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