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     Institute of Ecosystem Studies

 Box AB, 65 Sharon Turnpike

 Millbrook, New York  12545-0129

 Telephone  845-677-5343 

 FAX 845-677-5976


3 January 2007
RE: Holly B. Vuong, applicant
        Richard S. Ostfeld, faculty mentor
To Whom It May Concern:

This letter is in enthusiastic support for Holly Vuong’s application for the disease modeling workshop.  

Holly is among the top three graduate students of the >50 students with whom I have interacted closely.  As a Senior Scientist with a research institute, I have the privilege of carefully selecting students with whom to work, either as a co-advisor or as a member of a dissertation or thesis committee; therefore, the group of students with whom I compare Holly is truly outstanding.  She is a superb, highly intelligent and creative student headed for a stellar career as a professional ecologist/environmental biologist.

Holly contacted me about two years ago, during her Masters studies, to initiate a dialog about our shared interests in the ecology of pathogens and the diseases they cause.  Her thesis addressed the interactions between bird communities, mosquito populations, and West Nile Virus, a pathogen that arrived suddenly in North America in 1999.  West Nile Virus (WNV) is a prime example of “pathogen pollution”, the anthropogenically accelerated spread of disease-causing organisms.  Pathogen pollution is a crucial but underappreciated aspect of global environmental change that has potentially enormous impacts on both environmental health and human health.  About 75% of emerging infectious diseases of humans are zoonotic in origin, exploiting a wildlife reservoir and spilling over into human populations.  Consequently, the health of wildlife, humans, and the environments they share are inextricably linked.  Zoonotic diseases can affect environmental health, for example, when rabies epizootics decimate raccoon or bat populations, curtailing tree seed dispersal or insect predation, respectively.  Conversely, environmental damage, such as forest fragmentation or biodiversity loss, can exacerbate the spread of zoonoses.
Holly is concerned with this latter interaction between environmental health and disease dynamics.  Her Masters thesis research examined how loss of bird diversity increases the proportion of mosquitoes infected with WNV (among other topics).  For her dissertation, she is interested in delving deeper into the environment-human health linkages using Lyme disease (LD) as a case study.  Previous research in my lab has demonstrated that forest fragmentation increases local human risk of exposure to ticks infected with the LD bacterium.  The probable cause of this effect is the reduced vertebrate diversity that accompanies forest fragmentation, which results in burgeoning populations of white-footed mice (the main natural reservoir for the LD agent), and reduced populations of other hosts that feed, but do not infect, ticks.  Holly has amazed me by not only digesting the large, complex literature on ecology of LD, but also homing in on the population dynamics and ecological genetics of the bacterial 
pathogen.  My former student, Dr. Dustin Brisson, recently discovered that the LD bacterium, Borrelia burgdorferi, maintains high levels of genotypic polymorphism, with about 15 common genotypes maintained in relatively stable frequencies.  This observation is relevant because: (1) only about four of these 15 genotypes appear to cause disease in humans; (2) each mammalian host species tends to support only a few genotypes, contributing only those genotypes to the vector tick populations; and (3) the disease-causing genotypes are transmitted predominantly by white-footed mice (and secondarily by eastern chipmunks).  This means that any environmental changes that promote populations of rodents while discouraging populations of other mammals has an intensified negative impact on human health.  Forest fragmentation is a potent force reducing vertebrate diversity while fostering mouse populations.  
But these observations are only the starting point for Holly’s proposed dissertation research.  Small forest fragments appear to be characterized by population bottlenecks that can affect ticks, their vertebrate hosts, and B. burgdorferi pathogens.  Small populations in small fragments can lose either genotypes or undergo local extinctions via random causes.  As a consequence, forest fragmentation can result in strongly divergent impacts on wildlife and human health.  One key hypothesis that Holly will test is that small fragments tend to lose the rarer (and non-pathogenic) B. burgdorferi genotypes, releasing the commoner (and pathogenic) genotypes to invade wildlife and tick populations.  Such an effect would clearly exacerbate the already demonstrated adverse effects of fragmentation on LD risk.  Holly’s research topic is truly a synthetic one involving landscape ecology, disease ecology, vertebrate community ecology, and population genetics.  There is no doubt that a sophisticated understanding of epidemiological and ecological modeling, and the ability to create, explore, and test models, will be central to her success.
Holly devised her dissertation plan largely independently, based on her mastery of the LD and population genetics literature, experience with other disease systems, interests in broad questions concerning pathogen pollution, and enormous creativity.  My role was largely as a sounding board for Holly’s ideas.

I am privileged to have Holly as a part of my laboratory.  She is so talented, personable, and driven, that she was aggressively recruited by some of the best disease-ecology labs in the country.  I considered it a major coup when she informed Dr. Morin and me that she had selected Rutgers/IES as her academic home for the Ph.D.  She is truly a dynamic, ambitious, yet utterly delightful person.  Last month Holly gave a scientific seminar at IES to an audience composed mainly of professional ecologists, and engaged them to the degree that I was asked to arrange several impromptu meetings between Holly and my colleagues, sacrificing much of the time I had planned to spend with her.   It is worth mentioning that Holly’s personal history makes her candidacy for your workshop all the more compelling.  She was born to an under-privileged family in Vietnam, moved to the U.S. in early childhood, and was the first in her large family to attend college.  Graduate school was unheard of.  Clearly, Holly thinks for herself and seizes any opportunities that arise, however nontraditional they might be.  This young woman has enormous promise, and I hope you will see fit to support her career development by allowing her to participate in this important workshop.
Sincerely,
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Telephone (direct dial) 845-677-7600, ext. 136


E-mail:  � HYPERLINK mailto:Rostfeld@ecostudies.org ��ROstfeld@ecostudies.org�





Senior Scientist


     Richard S. Ostfeld, Ph.D.








