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CURRICULUM VITAE
NAME: Shaden Kamhawi, Ph.D.
h index 2014, 29
ADDRESS

Vector Molecular Biology Section

Laboratory of Malaria and Vector Research
National Institute of Allergy and Infectious Diseases
National Institutes of Health

12735 Twinbrook Parkway

Room 2E-32D

Rockville, MD, 20852

Phone: 301-594-5547

Fax: 301-594-5373

Email: skamhawi@niaid.nih.gov

PROFESSIONAL EXPERIENCE

2014-Present, Associate Scientist, Core, Laboratory of Malaria and Vector
Research (LMVR), NIAID, NIH

2006-2014, Staff Scientist, Core, Laboratory of Malaria and Vector
Research (LMVR), NIAID, NIH

2001- 2006, Staff Scientist, Laboratory of Parasitic Diseases (LPD), NIAID,
NIH.

1997- 2001, Visiting associate, LPD, NIAID, NIH.

1996- 2000, Associate professor, Department of Biological Sciences,
Yarmouk University, Irbid, Jordan.

1990-1996, Assistant professor, Department of Biological Sciences,

Yarmouk University, Irbid, Jordan.
EDUCATION

1990, Ph.D. in Medical Entomology, Salford Univeristy, Salford, England.
1985, B.Sc. in Biological & Biochemical Sciences, Salford University, Salford,
England.

AREA OF EXPERTISE

Vector Biology; Vector-Parasite-Host molecular interactions; Host immune response
to transmission of Leishmania by sand fly bite; Development of vector-based
vaccines; Field-oriented investigations of epidemiology of leishmaniases and
transmission patterns.

CURRENT DUTIES:

Dr. Kamhawi plays an essential role in sand fly-related research at NIAID. She brings a
unique set of skills including extensive field expertise in leishmaniasis epidemiology and
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a proficiency in experimental techniques covering various fields including entomology,
parasitology, immunology and molecular biology. Current duties of Dr. Kamhawi include:

The sand fly Unit:

Dr. Kamhawi is a world expert on phlebotomine sand flies, vectors of the neglected
tropical disease leishmaniasis. Upon arrival at LMVR, Dr. Kamhawi established state of
the art sand fly insectaries for rearing important vectors of leishmaniasis. The insectaries
consist of a breeding facility and BSL2 insectary where large-scale Leishmania
infections of sand flies and subsequent transmission experiments are undertaken. The
current sand fly colonies and the robust sand fly transmission protocols established by
Dr. Kamhawi are critical to basic as well as Leishmania vaccine research studies at
LMVR and has led to several national and international collaborations with Dr. Steve
Reed at the Infectious Diseases Research Institute (IDRI), Dr. Laurent Fischer at Merial
Limited, a world-leading animal health company, Dr. Rowton at the Walter Reed Army
Institute of Research (WRAIR) and Dr. Naomi Aronson at the Uniformed Services
University of the Health Sciences (USUHS), Drs Hira Nakhasi and Robert Ducan at the
Center for Biologics Evaluation & Research (CBER)/FDA and others. The sand fly facility
harbors one of the three most productive (if not the most productive) sand fly colonies in
the world. These insectaries currently supply sand flies for several lines of research by
investigators at NIAID including Drs. Jesus Valenzuela and Jose Ribiero at LMVR and
David Sacks at LPD and outside including Dr. Luis Diaz at the University of North
Carolina Chappel Hill, Dr. Marcelo Ortigao at Kansas State University and Dr. Mary Ann
McDowell at Notre Dame University. Dr. Kamhawi currently monitors the progress and
stability of the colonies. She supervises Mr. Claudio Menses, a technician directly in
charge of the rearing activities and two students that assist in the day-to-day activities
related to the colonies.

Supervision and project management at the Vector Molecular Biology Section
(VMBS):

Laboratory-based: Dr. Kamhawi mentors and trains investigators in the VMBS and
actively participates in designing experiments and discussing the interpretation of data
and plays a significant part in writing manuscripts. She has supervised projects of
several post-docs and IRTA students. Dr. Kamhawi is currently co-directing projects of
Dr. Maha Abdeladhim, Dr. lliano Vieira and Dr. Manoochehr Rasouli (post-doctoral
students) and Sonia Metangmo and Shannon Townsend (IRTA) having recruited Ms.
Townsend for a collaborative project with Dr. David Sacks. She is also supervising the
projects of Lais Da Silva, a pre-doctoral student from Fiocruz, Bahia as part of her
Science without borders awarded project with Dr. Claudia Brodskyn.

Field-based: Dr. Kamhawi has extensive field expertise in leishmaniasis epidemiology
from her work prior to arriving at NIH. This played a critical part in setting up the
leishmaniasis and sand fly laboratory at NIAID-International Centers for Excellence in
Research (ICER)/Malaria Research and Training Center (MRTC) research station in
Bamako, Mali. Dr. Kamhawi trained several Malian scientists on Leishmania
epidemiology with emphasis on entomology. The leishmaniasis lab at the MRTC was
highly productive leading to the acquisition of a TMRC from 2013-2017. Dr. Kamhawi
was also critical to the success of a grant entitled “Development of Surveillance System
and Control Strategy for Leishmaniasis in Georgia by means of Epidemiological
Investigation and Strengthening of Laboratory Capacities” awarded by DHHS
Biotechnology Engagement Program (BTEP). This grant was in collaboration with Dr.
David Sacks at LPD and Dr. Eka Giorgobiani, National Institute for Disease Control and
Medical Statistics (NIDCMS), Tiblisi, Georgia. Dr. Kamhawi wrote the entomological
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section of the grant, trained the entomolgy team in Georgia and supervised all field and
laboratory entomological activities of the grant. Currently, due to a successful execution
of the activities of this grant, Dr. Kamhawi was approached by the Office of Global
Research to consider a with-cost extension of the project for two years to carry out new
objectives. Dr. Kamhawi, with the help of Drs. Valenzuela and Giorgobiani, wrote and
was awarded $225.000 USD to investigate the immunogenicity of salivary proteins of
incriminated vectors of visceral leishmaniasis (VL) in Thilisi in humans and dogs.

Training:

Internal

Dr. Kamhawi trains members of LMVR and LPD as well as visiting scientists on sand fly-
and Leishmania-related techniques. These include culturing of Leishmania parasites;
sand fly rearing for colony establishment; sand fly infections with Leishmania parasites;
undertaking vector-transmission studies; dissecting salivary glands and midguts;
identification of various developmental stages of the parasite in the sand fly midgut
including infectious metacyclics; handling of infected animals including aseptic organ
and tissue processing and cell recovery and preparation for a variety of analyses. Dr.
Kamhawi also trains VBMS investigators in immunological techniques including flow
cytometry, an expertise acquired during 8 years working with Dr. David Sacks, RNA and
DNA isolation, PCR and others. She also advises researchers interested in establishing
facilities for sand fly-related research at their institutes. Recently trained visiting
scientists include Drs. Ranadhir Dey, Sreenivas Gannavaram and Fernanda Arujo
(FDA); Dr. Claudia Brodskyn, Fiocruz, Bahia, Brazil; Dr. Rita Mukhopadhyay, Florida
International University, Miami, Florida; Dr. Patrick Kelly, University of lowa, lowa; Dr.
Eka Giorgobiani, NIDCMS, Thilisi, Georgia.

External

Dr. Kamhawi has also trains students through her participation in several renowned
national and international training courses. These include invitations to participate in
“Molecular Aspects of the Host-parasite Interaction Course”, Fiocruz, Belo Horizonte,
MG, Brazil; Biology of Parasitism at Woods Hole and the Bi-annual United Nations
sponsored “A Theoretical and Practical Course on Leishmania” organized by the
International Centre for Genetic Engineering and Biotechnology, Trieste, Italy. She
was also invited to teach at the Il International Symposium on Leishmaniasis
vaccines pre-symposium courses, the Biology of Disease Vectors, the Genética e
Biologia Molecular de Insetos de Importancia Médica e Veterinaria, and others.

NIH/NIAID CITIZENSHIP:

o Member of NIAID Animal Care and Use Committee (ACUC) since 2009.

o Participates in writing clinical and animal protocols and amendments as well as
USDA and CDC permits and preparation of IND applications in support of the
mission of VMBS, LMVR, NIAID, NIH.

e Supports and conducts AAALAC tours for VMBS.

o A mentor for lliano Vieira, a senior post-doc at the VMBS, LMVR, NIAID for the
workshop "Arthropod Vectors and Disease Transmission: Translational Aspects”
workshop organized by the Divisions of Allergy, Immunology and Transplantation
and Microbiology and Infectious Diseases, NIAID, May 2014.
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¢ A mentor for Dr. Nichole A. Broderick, junior faculty at the University of
Wisconsin, for the workshop entitled “Effect of Vector Innate Immunity and
Human-Derived Immune Molecules on the Transmission of Vector-Borne
Pathogens” organized by the Divisions of Allergy, Immunology and
Transplantation and Microbiology and Infectious Diseases, NIAID, May 2013.

o A mentor for Dr. Constance Finney, junior faculty at the University of Calgary,
Canada for the workshop entitled “Immunological Consequences of Vector —
Derived Factors” for the Divisions of Allergy, Immunology and Transplantation
and Microbiology and Infectious Diseases, NIAID, May 2012.

o Participates in nomination of prominent outside speakers for the Twinbrook and
LMVR seminar series. Guests of Dr. Kamhawi include Dr. Phillip Scott, University
of Pensylvania, Sept 2015; Drs. Rod Dillon from Lancaster University and Dr.
Stefan Magez, Ir. Vrije Universiteit Brussel, April, 2013; Pr. Deborah Smith,
University of York on April 11, 2012.

e Supervised presentations by Post-baccalaureates Dana Gilmore and Philip
Castrovinci at the NIH Postbac Poster Day, 2011 & 2012.

o Participated in the NIH research festival as Co-organizer, Co-chair and
presenter of a symposium on immune targeted therapies, 2011.

e Assisted the Office of Global Research planning and organizing a meeting on
leishmaniasis in North Africa and the Middle East, NIH, 2009.

o Presented at the NIH Clinical Center Round, February, 2007.

e Set up the leishmaniasis and sand fly research lab at the NIAID-ICER-MALI at
the University of Bamako with Dr. Valenzuela

COLLABORATION

INTRAMURAL

In coordination with Dr. Valenzuela

Dr. Kamhawi works primarily with Dr. Valenzuela at VMBS on the immune response to
sand fly salivary proteins and their potential as Leishmania vaccines and the
development of animal models of Leishmania transmission by infected vector sand flies.
In addition to overseeing sand fly insectaries, Dr. Kamhawi’s responsibilities include
directing research projects that involve supervision of post-docs, IRTA students and
visiting scientists in coordination with Dr. Valenzuela. She is currently supervising the
projects of the following post-docs in Dr. Valenzuela’s group:

Active

Dr. Maha Abdeladhim
1. This project was started by Dr. Teixiera and will be completed by Dr. Maha
Abdeladhim. It addresses the immunogenicity and Leishmania vaccine potential
of sand fly saliva in humans. This project was funded by Bench to Bedside
Intramural Program.

Dr. Manoochehr Rasouli:
2. The hamster model of vector-transmitted VL led to the initiation of a CRADA with
Dr. Steve Reed at IDRI. We are using the model to assess the efficacy of several
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promising GMP-grade vaccine candidates against L. donovani for downstream
testing prioritization in human clinical trials.

3. Preclinical assessment of the protective capacity of LIM143 and LIJM19 salivary
proteins from Lu. longipalpis against L. mexicana for a combination Leishmania-
salivary antigen vaccine for meso America. This project is in collaboration with
Drs. Peter Hotez, Maria Bottazzi, Baylor School of Medicine, Houston,TX and Dr.
Eric Dumonteil, Autonomus University of Yucatan, Mexico.

Dr. lliano Vieira:
4. ldentify the midgut receptor of Lutzomyia longipalpis and other midgut and
salivary molecules that act as transmission blocking vaccine thorugh interruption
of the developmental cycle of the parasites in the fly.

Pre-doctoral student Lais da Silva:

5. Assess whether a transient infection with extracellular trypanosomes shown to
non-specifically abrogate vaccine-induced immune memory cells will abolish the
protection induced by vaccination with LJM11, a protective salivary molecule
from the sand fly Lutzomyia longipalpis

Dr. Kamhawi also partially supervises IRTA post-baccalaureate students coming to the
VMBS. Current students include Sonia Metangmo and Shannon Townsend.

Post-baccalaureate Sonia Metangmao:

6. Use the experimental model of natural transmission by vector bites to assess
canine leishmaniasis vaccine candidates in dogs. This project was started by Dr.
Aslan and was supported by CRADA with Merial limited. Ms Metangmo is
finalizing data analysis for publication. Dr. Kamhawi wrote and was the Pl on the
animal protocol for this project.

7. Investigating the midgut development of Leishmania mutants lacking genes
involved in metacyclogenesis and assess whether they are transmitted to the
host during probing and/or feeding. This project is in collaboration with Dr.
Deborah Smith, York University, England.

Post-baccalaureate Shannon Townsend:

8. Assessing the protective capacity of anti-LPG antibodies specific to metacyclics
in against vector-transmitted progressive VL in hamsters. This project is in
collaboration with Dr. David Sacks, LPD, NIAID, NIH.

Dr. Kamhawi is also supervising Dr. Ranadhir Dey (FDA) in collaboration with Dr. Hira
Nakhasi, FDA, on two projects:

9. The hamster model of vector-transmitted VL led to the initiation of a strong
collaboariton with FDA. We are using the model to assess the efficacy of live
attenuated vaccines against L. donovani in collaboration with Dr. Nakhasi’s group
at the FDA.
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10. A comparative assessment of the immune response and disease progression
following vector-transmitted versus needle inoculated L. donovani in Balb/c mice
looking at the kinetics of parasite tropism form the bite site to the viscera.

Completed

2010-2013: Dr. Hamide Aslan; Development of the first reproducible model of visceral
leishmaniasis via infected sand fly bites in hamsters. The hamster model of
VL was recently accepted for publication in the Journal of Infectious
Diseases (2013).

Dr. Hamide Aslan; Investigation of the natural history of canine
leishmaniasis in dogs following transmission with L. infantum-infected Lu.
longipalpis sand flies. This project represents the first successful vector
transmission of VL to dogs in a reproducible manner. The study is finished
and has yielded interesting data revealing important aspects of the disease.
This project is complete and the manuscript is currently submitted for
publication to PNAS.

2010-2012: Dr. Clarissa Teixeira; Analysis of the early immune responses of saliva-
exposed mice to L. major infected-Phlebotomus duboscgi sand flies to
address the interaction of the innate and adaptive arms of the immune
system in relation to protection from disease. This work was recently
published in PLoS Neglected Tropical Diseases, 2014.

2010-2012: Dr. Regis Gomes: Test whether the antigens KSAC and L110f protective
against needle challenge are protective against vector-challenge. Data
resulting from this project demonstrated that KSAC but not L110f was
protective against the virulence of vector-challenge, demonstrating the
value of the natural transmission model in the selection of vaccine
candidates. This work was published in PLoS Neglected Tropical Diseases,
2012.

2006-2011: Program on the epidemiology of cutaneous leshmaniasis in Mali, West
Africa. Working with Dr. Valenzuela in collaboration with Dr. Seydou
Doumbia, Malaria Research and Training Center, Bamako, Mali. This project
generated three publications, two in the journal PLoS Neglected Tropical
Diseases (2009 & 2011) and one in the Journal of Investigative Dermatology
(2012).

In Collaboration with Dr. David Sacks (LPD), NIAID, NIH.

Active

2014-2015 A project entitled “Antibody mediated, ‘unnatural’ immunity based vaccines
against Leishmaniasis” funded by the Bill & Melinda Gates Foundation. Dr.
David Sacks invited Dr. Kamhawi to participate in the project to test the
efficacy of antibodies to LPG in protection for visceral leishmaniasis.
($100,000 USD).

Completed
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2006 - 2008: Studies on the role of lipophosphoglycans of Leishmania promastigotes in
Vector competence resulting in a publication in the journal PLoS
Pathogens (2010); Studies of vaccine efficacy against vector-challenge
resulting in a publication in the journal PLoS Pathogens (2009); Studies on
the role of neutrophils in the virulence of vector challenge resulting in a
publication in the journal Science (2008); Analysis of the dose of an
infectious sand fly and the virulence of vector-transmitted leishmaniasis
resulting in a publication in the journal PNAS (2008).

EXTRAMURAL

Pending

1. A proposal entitled “A phase | dose- ranging human trial of a novel vector saliva
derived recombinant antigen as a potential leishmaniasis vaccine” submitted to
GHIT Fund Proposal Reference Number: GHIT-RFP-2014-002. Drs. Valenzuela
and Kamhawi were invited by Dr. Naomi Aronson as Co-investigators.

Active

2014-Present Sand fy midgut proteins as transmission blocking vaccines for Leishmania
infantum. Co-Investigators Jesus Valenzuela and Shaden Kamhawi, NIAID,
NIH. Collaborators: Dr. Alex Reis, Universidade Federal de Ouro Preto,
Brazil.

2013-2015 A proposal entitled “Clinical Studies on a Multivalent Vaccine for Human
Visceral Leishmaniasis” submitted to the European Commission under the
identifier call FP7-HEALTH-2013-INNOVATION-1. Dr. Valenzuela invited Dr.
Kamhawi to assist in designing and writing the part of the proposal involving
NIH where we will test the inclusion of a salivary protein from Lu. longipalpis,
in a Leishmania-based vaccine in pre-clinical and phase I/ll clinical trials.
Proposal duration = 48 months; Total budget requested = $7,603,788.29
USD; NIH part = $608,010.47 USD.

2013-2015 Investigate the effect of non-specific immunosuppression of vaccine-induced
immune memory following a transient infection with extracellular
trypanosomes on the protective capacity of a salivary vaccine candidate
against CL. Co-investigators: Shaden Kamhawi and Jesus Valenzuela,
NIAID, NIH. Collaborators: Dr. Stefan Magez, Vrije Universiteit Brussel,
Brussels, Belgium; Dr. Samuel Black, University of Massachusetts, Amherst.

2013-2015 BTEP extention of the grant “Development of Surveillance System and
Control Strategy for Leishmaniasis in Georgia by means of Epidemiological
Investigation and Strengthening of Laboratory Capacities” to investigate the
salivary protein repertoire of Phlebotomus kandelakii and P. balcanicus,
vectors of visceral leishmaniasis in the Republic of Georgia and assess their
immunogenicity for humans and dogs. Co-investigators: Shaden Kamhawi
and Jesus Valenzuela, NIAID, NIH. Collaborators: Eka Giorgobiani, National
Institute for Disease Control and Medical Statistics, Tiblisi, Georgia.
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2012-2016 Cutaneous Leishmaniasis in West Africa: Understanding the parasite, vector
and disease. Program Director: Dr. Seydou Doumbia, Faculty of Medicine,
University of Bamako, Mali; Prinicpal Investigators include Dr. Ousmane
Faye, National Center of Disease Control; Dr. Yaya |. Coulibaly, University
of Bamako, Bamako Mali, and Dr. Daniel A. Boakye, Noguchi Memorial
Institute for Medical Research, University of Ghana, Ghana and Dr. Shaden
Kamawi and Dr. Roshanak T. Semnani, NIAID, NIH, Bethesda, MD. Tropical
Medicine Research Centers (P50); RFA-AI-11-001. TMRC was awarded

Aug 2012.

2012-2015 Awarded the Science without borders fellowship with collaborator Dr.
Claudia Brodskyn, CNPq Bahia, Salvador. Project objectives include the the
establishment of working colonies of important vector sand flies and natural
transmission models of New World species of Leishmania by vector bites.

2012-present Developing GMP grade vaccines against leishmaniasis and Chagas
disease focusing on Mesoamerica. Collaborators: Drs. Peter Hotez and
Maria Elena Bottazzi, Texas Childern’s Hospital and the Baylor College of
Medicine, Texas and Eric Dumonteil at the Universidad Autbnoma de
Yucatan, Mexico. Co-Investigators: Drs. Jesus Valenzuela and Shaden
Kamhawi, LMVR, NIAID.

2012-present Test the relative efficacy of promising Leishmania vaccine candidates in
hamsters following vector transmission. Drs. Steve Reed and Randy
Howard, IDRI, Seattle

2011-present. Develop a vector-transmitted model of VL in mice to address the
immunology and kinetics of parasite tropism form the bite site to the viscera.
Co-investsigators: Shaden kamhawi and Jesus Valenzuela, NIAID, NIH;
Collaborators: Drs. Hira Nakhasi and Ranadhir Dey, CBER/FDA, Bethesda.

2010-present. Test live attentuated Leishmania parasites using a model of progressive
visceral leishmaniasis initiated via natural transmission for Leishmania
donovani parasites by sand fly bites. Co-investsigators: Shaden kamhawi
and Jesus Valenzuela, NIAID, NIH; Collaborators: Drs. Hira Nakhasi and
Ranadhir Dey, CBER/FDA, Bethesda.

2012-present The vaccine potential and virulence for sand flies of Leishmania major
parasites overexpressing a pro-apoptotic nuclease endonuclease G
(endoG). Co-investigator: Shaden Kamhawi; Collaborators: Drs. Alain
Debranbant and Sreenivas Gannavaram, CBER/FDA, Bethesda.

2012-present Investigate the presence and effects of exosomes within the sand fly
midgut. Co-investigator: Shaden Kamhawi; Collaborator: Dr. Martin Olivier,
Department of Microbiology and Immunology, McGill University, Montréal,
Québec, Canada.

2012-present Investigate the vector microbiome of Lutzomyia longiplapis in colony-bred
and field collected specimes and they impact the outcome of disease
following vector-transmission of Leishmania infantum. Co-Pl Shaden
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Kamhawi and Jesus Valenzuela; Collaborator: Mary Wlison, University of
lowa, lowa, USA.

2012-present Investigate the role of Leishmania aquaporins in the developmental cycle
within the sand fly midgut. Co-investigators: Shaden kamhawi and Jesus
Valenzuela, NIAID, NIH; Collaborator: Dr. Rita Mukhopadhyay, Department
of Molecular Microbiology and Infectious Diseases; Herbert Wertheim
College of Medicine; Florida International University; Florida.

2010-present: Bench to Bedside Intramural Program to study the Immunogenicity
and Leishmania vaccine potential of sand fly saliva in humans. Co-PlI:
Drs. Jesus Valenzuela and Shaden Kamhawi; Collaborator: Dr. Naomi
Aronson, the Uniformed Services University of the Health Sciences.
Practical part is completed but data analysis is still ongoing.

2008 — present. Investigate the anti-saliva antibody response in Iragi soldiers following
deployment in Iraq. Co-investigators: Shaden Kamhawi and Jesus
Valenzuela, NIAID, NIH. Collaborator: Naomi Aronson, the Uniformed
Services University of the Health Sciences.

Completed

2008-2014. Dr. Edgar Rowton, Walter Reed Army Institute of Research. This
collaboration investigates the efficacy of saliva-mediated immunity is
protecting the non-human primates rhesus macaques from cutaneous
leishmaniasis. Dr. Kamhawi wrote and was awarded a Gates Exploration
grant that funds this current collaboration. Manuscript in preparation.

2012-2014 Investigate attenuated Listeria monocytogenes expressing LIM11 as a
live vaccine against cutaneous leishmaniasis transmitted by vector bite.
Co-Investigators: Drs. Valenzuela, Kamhawi and Oliveira. Collaborator:
Dr. Hélene Marquis, Cornell University, Ithaca, NY. This work was
published in Infection and Immunity, 2014.

2010-2014. A novel strategy using DNA prime-live non-pathogenic Leishmania boost
expressing selected parasite antigens and sand fly salivary gland
components as a candidate vaccine for cutaneous leishmaniasis; Co-
investigators: Shaden Kamhawi and Jesus Valenzuela, NIAID, NIH.
Collaborators: Dr. Sima Rafati, Pasteur Institute of Iran and Dr. Barbara
Papadopoulou, Laval University, Canada. This study was published in PLoS
Neglected Tropical Diseases, 2014.

2008 - 2011. Test the efficacy of promising Leishmania vaccine candidates against
challenge by sand fly bites. Co-investigators: Shaden Kamhawi and Jesus
Valenzuela, NIAID, NIH. Collaborators: Steve Reed, IDRI, Seattle. This
study was published in PLoS Neglected Tropical Diseases, 2012.

2009-2010. Investigate the expression of cytochrome ¢ oxidase in Leishmania parasites
during their development in the sand fly vector. Co-investsigator: Shaden
kamhawi, NIAID, NIH. Collaborator: Robert Duncan, CBER/FDA, Bethesda.
This study was published in Molecular Microbiology, 2010.
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2004-2010. Development of a control strategy for visceral leishmaniasis in Tiblisi,

Georgia. Co-investigators: David Sacks, Shaden Kamhawi and Phil Lawyer,
NIAID, USA. Collaborators: Eka Giorgobiani, National Institute for Disease
Control and Medical Statistics, Tiblisi, Georgia. This study was published in
PL0S Neglected Tropical Diseases, 2012.

2006-2008. Investigating the variability of sand fly saliva in natural populations collected

from Egypt and Jordan as well as human cellular and antibody immune
responses induced by repeated sand fly bites. Project entitled “Anti-Sand
Fly Saliva Vaccine Development”. Co-investigator: Shaden Kamhawi, NIAID,
NIH. Collaborator: Dr. Mary Ann McDowell, University of Notre Dame. This
study was published in BMC Ecology, 2011.

RESEARCH SUPPORT:

Dr. Kamhawi is experienced in writing grant applications, animal protocols and IRBs.
She was successful in garnering outside support for research at VMBS and has initiated
and/or played a critical role in the formation of the following grants awarded to

VMBS:

EXTERNAL AWARDS

Pending

A proposal entitled “A phase | dose- ranging human trial of a novel vector saliva
derived recombinant antigen as a potential leishmaniasis vaccine” submitted to
GHIT Fund Proposal Reference Number: GHIT-RFP-2014-002. Drs. Valenzuela
and Kamhawi were invited by Dr. Naomi Aronson as Co-investigators.

Awarded

1. A proposal entitled “Clinical Studies on a Multivalent Vaccine for Human Visceral

Leishmaniasis” submitted to the European Commission under the identifier call
FP7-HEALTH-2013-INNOVATION-1. Proposal duration = 48 months. Total
budget requested = $7,603,788.29 USD; NIH part = $608,010.47 USD.

Due to the interest in the VL model of Leishmania transmission by sand flies
established by Dr. Kamhawi, Drs. Steve Reed and Randy Howard at the
Infectious Disease Research Institute has established a CRADA to test
Leishmania vaccine candidates in hamsters following vector transmission. This
CRADA will also include the financial support of two post-bacs (2012-2014,
$790,000 USD).

TMRC award entitled “Cutaneous Leishmaniasis in West Africa: Understanding
the parasite, vector and disease”, 2012-2017, $1,760,526 USD.



Kamhawi S., 11

Slim Initiative for Antipoverty Vaccine Development focusing on the development
of a vaccine to Chagas disease and cutaneous leishmaniasis in Mesoamerica
(2012-2014, $150,000).

BTEP extention of the grant “Development of Surveillance System and Control
Strategy for Leishmaniasis in Georgia by means of Epidemiological Investigation
and Strengthening of Laboratory Capacities” (2013-2015, $320,000).

Bench to Bedside Intramural Program to study the Immunogenicity and
Leishmania vaccine potential of sand fly saliva in humans. Co-PI: Drs. Jesus
Valenzuela and Shaden Kamhawi. A two-year grant (2010-2012; $270,000).

U.S. Civilian Research & Development Foundation (CRDF). A novel strategy
using DNA prime-live non-pathogenic Leishmania boost expressing selected
parasite antigens and sand fly salivary gland components as a candidate vaccine
for cutaneous leishmaniasis. A one-year grant (2010-2012; $30,000).

Grand Challenges Explorations, the Bill & Melinda Gates Foundation. A novel
vaccination strategy for cutaneous leishmaniasis: Using defined salivary
molecules from the vector sand fly Phlebotomus duboscqi to protect rhesus
macaques from a natural challenge with Leishmania major infected sand flies. A
one-year grant (2009-2010; $100,000).

A CRADA with Merial Limited. $864,478.00 towards CRADA 2006-0324 (title:
Evaluation of a salivary antigen Leishmania DNA vaccine in dogs). Furthermore,
a total of $22,898.00 towards CRADA 2008-0747 (title: Identification of
immunogenic salivary antigens from the sand fly Phlebotomus perniciosus in
dogs. The total amount we have received from Merial for both CRADASs is
$887,376.00.

PROTOCOLS

Dr. Kamhawi co-authored clinical protocols with Dr. Valenzuela (protocol #06-1-N121;
DMID protocol #12-0075) and with collaborator Dr. Naomi Aronson (WRAIR protocol #
355023). Dr. Kamhawi was also involved in preparation for an IND application to the
FDA. She also assists Dr. Valenzuela with updating and amending VMBS animal
protocols and with writing biosafety manuals and applications for USDA permits to
import Leishmania and other pathogens used in research at VMBS. She authored and
was the principal investigator on animal protocol ASP LMVR 16.

PATENTS

1.

Patent: Anti-Arthropod Vector Vaccines, Methods of Selecting and Uses Thereof.
Inventors: Valenzuela, Jesus; Belkaid, Yasmine; Kamhawi, Shaden; Ribeiro,
Jose; Sacks, David. Patent Number: 7,388,089. Issued (Patented): June 17,
2008.

. Patent Application: P. Ariasi Polypeptides and P. Perniciosus Polypeptides
Method of Use. Inventors: Valenzuela, Jesus; Audonnet, Jean-Christophe;
Belkaid, Yasmine; Fischer, Laurent; Kamhawi, Shaden; Milward, Francis; Ribeiro,
Jose. Patent Application Number (US): 10/527,500.
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3. Patent Application: ldentification of LIL143 and LIM17 Salivary Proteins from the
Sand Fly Lutzomyia longipalpis, the Vector of Visceral Leishmaniasis in Latin
America, that Elicit Cellular Immunity and Interferon-Gamma Production in Dogs
Resulting in Efficient Killing of Leishmania. Inventors: Collin, Nicolas; Gomes,
Regis; Kamhawi, Shaden; Riberio, Jose; Teixeira, Clarissa; Valenzuela, Jesus.
Patent Application Number (US): 61/051,635.

4. Patent Application: Insect Salivary Proteins, Particularly Sand Fly Salivary
Proteins work as Non-Classical Natural Adjuvants Driving a Specific Immune
Response that Accelerate the Immune Response to Another Protein or Pathogen.
Inventors: Valenzuela, Jesus; Kamhawi, Shaden; Oliveira, Luis Fabiano. Patent
Application Number (US): 61/089,884.

5. Leishmania Challenge Model. Inventors: Kamhawi Shaden; Valenzuela, Jesus;
Aslan, Hamide; Fischer, Laurent. US Patent Application No. 13/296,675

SPECIAL SCIENTIFIC RECOGNITION:
2013-2014

Awarded the honorary title of Associate Scientist, LMVR, NIAID, NIH, 2014.

Recipient of the 2013-2014 NIAID MERIT AWARD.

Associate Editor for PLoS Neglected Tropical Diseases since 2011.

Member of the “Slim Initiative for Antipoverty Vaccine Development” Advisory

and Scientific Committee, established in Merida, Yucatan, Mexico, since

2011.

e External reviewer for the French National Research Agency, 2014.

e Advised Dr. Nadira Karunaweera on the establishment of a sand fly colony in
Sri Lanka, 2014.

o Awarded the NIH Fellow Award for Research Excellence, NIH, Bethesda,
MD, 2013/2014.

e External reviewer for the Swiss National Science Foundation, 2013.

e Chair and reviewer for USAID proposal for cooperative projects in the Middle

East, 2013.

Up to 2012

e Expert consultant on sand fly transmission of Leishmania parasites for Merial,
a world-leading animal health company.

e Invited to organize a meeting on drug treatment of cutaneous leishmaniasis
for Drugs for Neglected Diseases initiative (DNDi), October 2011.

e Co-chair and presenter at a symposium on immune targeted therapies at the
NIH research festival and was chosen for the NIH Catalyst Newsletter.

e Chair, Lead grant reviewer or Member of grant review panel for USAID
proposals for cooperative projects in the Middle East, 2008-2012.

e Awarded the NIH Fellow Award for Research Excellence, NIH, Bethesda,
MD, 2001-2012.

e Co-chair and organizer of a symposium entitled “Beyond mice: revisiting
animal models of natural parasite infections” for the upcoming ICOPA Xl in
Melbourne Australia, August 2010.

e Chair, ACMCIP Cellular Parasitology Il, ASTMH, Atlanta, Georgia, 2010.
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¢ Member of the Sand Fly Genome Steering Committee for sequencing the
genome of Phlebotomus papatasi and Lutzomyia longipalpis, OW and NW
species respectively.

¢ Member of the Planning and Scientific Committee for the meeting Leishmaniasis:
Collaborative Research Opportunities in North Africa and the Middle East, Office
of Global Research, NIH, 2009.

Invited speaker at the NIH Clinical Center Ground Round, February, 2007.

e Member of Scientific Committee, 5" International Symposium On
Phlebotomine Sand flies, Tunis, Tunisia, April 2005.

e Member of the steering committee for vaccines on Leishmaniases, WHO,

1996.

e Organizer of the "Clinical Trials of killed Leishmania major vaccine' in Amman,
Jordan for the UNDP/World Bank/WHO Special Program for Research in
Tropical Diseases, 1996.

¢ Consultant on vectors and transmission patterns in foci of visceral and cutaneous
leishmaniasis, 1994-1998.

e Member of the administrative committee of the Forth International and Pan-

Arab Seminar on Leishmaniases and other Zoonoses held in Jordan, 1993.

e Member of the advisory committee for the prevention of Rift Valley fever in

Jordan, 1993.

SELECTED INVITED LECTURES AND SCIENTIFIC PRESENTATIONS:
2015

¢ Invited seminar, Fiocruz, Slavador, January 2015.
¢ Invited seminar, Carver School of Medicine, lowa University, lowa, March 2015.

2013-2014

e Sponsored invitation to participate in the “Molecular Aspects of host-parasite
Interaction” Course, Fiocruz, Belo Horizonte, MG, Brazil, 19-21 Nov, 2014.

e Giving two oral presentations at the International Symposium on Phlebotomine
Sand flies, Sept, 2014.

o Keynote speaker at the "Arthropod Vectors and Disease Transmission:
Translational Aspects” workshop organized by the Divisions of Allergy,
Immunology and Transplantation and Microbiology and Infectious Diseases,
NIAID, May 2014

e Sponsored invitation, Keynote speaker, XVI Arthromint; Ilha Grande, State of
Rio de Janeiro, Brazil, 31" July - 03" August, 2013.

« Invited to participate in the 5™ World Congress on Leishmaniasis, Porto de
Galinhas, Pernambuco, 13"-17" May, 2013.

Up to 2012

¢ Presentations at over 50 international meetings. Recent meetings include
the XLVIII Congress of the Brazilian Society for Tropical Medicine, Brazil,
2012; DMID International Research in Infectious Diseases Meeting, USA,
2011; ASTMH, Atlanta; 2010; the 4™ Congress on Leishmaniasis, Lucknow,
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India, 2009; XXXIV Congress of the Brazilian Society of Immunology,
Salvador, Bahia, Brazil, 2009.

¢ Invited speaker to international meetings (including the ASTMH). ASTMH,
Atlanta, 2012; Institute of Tropical Medicine meeting (Invited speakers
only), Antwerp, Belgium, 2012; Il International Symposium on Leishmaniasis
Vaccines, Brazil, 2012; ASTMH, Philadelphia, 2011; International Congress
of Parasitology, Melbourne, Australia, 2010; ASTMH, Atalnta, 2010; XXXIV
Congress of the Brazilian Society of Immunology (conference speaker),
Salvador, Bahia, Brazil, 2009; Leishmaniasis: Collaborative Research
Opportunities in North Africa and the Middle East, Tunisia, 2009; 3
Congress on Leishmaniasis, Sicily, Italy, 2005; ASTMH, DC, USA, 2005;
International Symposium on Phlebotomine Sand flies (plenary speaker),
Tunis, Tunisia, 2005; Annual the 21% Annual Swiss Trypanosomatid Meeting,
Leysin, Switzerland, 2004; XVI Annual meeting of the Brazilian Society of
Protozoology, Caxambu, Brazil, 2000 and others.

e Invited speaker at universities and scientific institutions. Lectures given
at the Herbert Wertheim College of Medicine, Florida, Laval Univeristy in
Quebec, University of Pennsylvania, University of Maryland, the Uniformed
Services University of the Health Services (several) and the FDA (several).

e Meeting organizer or chair. Drugs for Neglected Diseases initiative (DNDI),
Switzerland, 2011; International Congress of Parasitology, Melbourne,
Australia, 2010; Collaborative Research Opportunities in North Africa and the
Middle East, Tunisia, 2009.

AD-HOC REVIEWER FOR:

PLoS pathogens; Journal of Experimental Medicine; PLoS Neglected Tropical
Diseases; Infection and Immunity; J. Infectious Diseases; J. Immunology; Eur. J.
Immunology; Trends in Parasitology; American Journal of Tropical Medicine and
Hygiene; BMC infectious diseases; Microbes and Infection; Experimental
Parasitology; International Journal of Parasitology; J. Med. Entomology; PLoS one;
Parasite Immunology; Vaccine and others.

PEER REVIEW OF PROJECT PROPOSALS FOR:

National Research Agency, France; Swiss National Science Foundation,
Switzerland; USAID; Bill and Melinda Gates Foundation; Medical Research
Council, UK; Wellcome Trust, UK; Scottish Executive Rural Affairs, agricultural and
biological research group, Scotland; DFG, Germany; Romania Innovation Council,
Romania.
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