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Ryan D. Kerr, Grade 10

 Pfizer Life Sciences Awards  ---  Finalist - Life Science Senior High - CSF Medallion & Acrylic Award
 Alexion Biotechnology Awards  ---  1st Place- Biotechnology Senior High- Trip to compete at Intel ISEF, $500 &

trophy,
 Milton Fisher Science Fair Award for Innovation and Creativity  ---  For Excellence in Creativity and Innovation by a

High School student, $200 cash
 Science Horizons Senior High Awards  ---  1st Place Senior High - $1,000 & All Expense Paid to Compete at Intel

ISEF

Danbury High School, Danbury, CT
Project Title: Biological Control of Ticks to Prevent Lyme Disease Using Entomopathogenic Nematodes

Connecticut Science Fair Awards

Lyme disease is a serious health concern in the U.S. with more than 30,000 reported cases each year. It is caused by the bite of a
blacklegged tick infected by the Borrelia burgdorferi bacteria. Symptoms of this disease include neurological complication, arthritis
and paralysis, and it is resistant to treatment in many instances. I measured the prevalence of B. burgdorferi infection to be as high as
92% using direct immunofluorescence microscopy. Presently, the only method to control tick populations is through environmentally
harmful insecticides. These insecticides kill not only ticks, but other non-target species including mammals. In order to solve this
problem, the feasibility of biological control was tested using entomopathogenic nematodes: naturally occurring microscopic
roundworms. I tested the effectiveness of two different species on their ability to kill ticks over a 7 day period. Neither species were
effective in killing normal adult ticks. However, both were effective in killing engorged adult females with an LD50 of 63/cm2. The
nematodes were approximately half as effective against ticks compared to a positive control of mealworms (LD50 25/cm2). Since only
engorged female ticks lay eggs, entomopathogenic nematodes can potentially be used on a large scale to decrease tick populations and
prevent Lyme disease in an environmentally-sound manner

Abstract

Ryan Kerr is a sophomore at Danbury High School in Danbury, CT. Ryan’s project
on developing a biological method for controlling tick populations to prevent Lyme
disease using microscopic roundworms earned him fist place for both
Biotechnology and in the Science Horizons fair competition. He also finished in 2nd
place in the poster competition at the 2011 CT Junior Science and Humanities
Symposium. This was Ryan’s third year competing in the CSF where in 2009 he
finished in first place for life sciences in the 8th grade Middle School division and
in 2008 he finished in fourth place. At the 2009 Regional Science Horizons Fair
Ryan was named the Overall Junior Division Winner, earning him a trip for two to
Space Camp in Huntsville, Alabama. In school, Ryan is an honor student and a
member of the high school math team. He also enjoys playing trumpet for the
school marching band and jazz band as well as various summer bands. In addition
to his academic and artistic pursuits, he also enjoys playing soccer for his high
school team and on a local premier soccer club. Ryan likes the outdoors and is
active in his local Boy Scout troop and is presently an Eagle Scout candidate. He
enjoys relaxing by playing video games. Throughout high school, he hopes to be
able to continue to pursue his wide range of interests in academics, sports, music,
and community service.
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