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Challenge: Zoonotic Disease
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6 out of every 10 infectious diseases
In humans are spread from animals
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http://www.cdc.gov/onehealth/zoonotic-diseases.html
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Challenge: U.S. Lyme Disease Epid

With an Estimated 300,000 New
Cases Each Year, Lyme Disease
is the Most Commonly Reported
Vector-Borne Infectious Disease
in the United States.

Source: CDC




Cost of Lyme Disease In the U.S.

Annual U.S. Cases of Lyme Disease
Centers for Disease Control and Prevention g
Direct Medical Costs, Indirect Medical Costs, Lost

Income, Lost Taxes, and Related Lyme Diseas
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http://www.cdc.gov/lyme/stats/humancases.html

Solution: Integrated Pest Manageme
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Solution: Reservoir Targeted Vaccir

Before Lyme VVaccine Distribution

1. Mice and Ticks exchange 2. Ticks transmit Lyme
Lyme Borrelia in the wild. Borrelia to humans and pets.

‘ Lyme Borrelia bacteria

3. Lyme Borrelia causes
Lyme Disease.

After Lyme Vaccine Distribution

1. Mice ingest the Lyme 2. Ticks are cleared of the
vaccine and pass it to ticks. Lyme Borrelia bacteria.

‘ ! Lyme B 1bacteria
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A disease prevention platform that can address multiple diseases

3. The transmission cycle
of Lyme Disease is broken.
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RTV Engineerin

Kan
_-—“__—_-7
Antigen
PCR-cloning of the pathogen pER322 On
antigenic genecDNA Q T7 Promoter

Wild pathogen isolated from wild-

caught vectors Purification of genomic DNA from
isolated pathogen

Antigen genecDNAclonedinto
expression plasmidvector

Antigen-plasmid vector transforms
E. coli culture

INACTIVATION

E coli culturetransformed to
express antigenicprotein

Consumed E coli-expressing antigentriggers antibody response
in targeted mammalian reservoir



RTV Technical Considerations

BiologicalStabllity
A Entericc GALTDelivery
A Inactivec NonGMO

LoqisticsStability
A ShelfLife¢ Multi-month/year
A Temperaturec FieldEnvironment

Productionand Cost
A Flexibilityc Multi-specieprocess
A Scalabilityc Rapidthrough-put
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RTV Production Process

LymeShield
Production

Process &
Partners

(a) ©IED
A gricenter

International
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http://www.jonesorchard.com/jones-orchard-farmers-markets.html

Solution: Reservoir Targeted Vaccir

 Safe

Effective N
EcoFrendly © ..
“Cost Efficient - =
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RTV Study Trend Line Summary

60%
/4trol Fields
40% / 61% Increase

20%

0%

-20% \

-40% \ Reservoir Targeted
\ Vaccine (RTV)

-60% 76% Decrease

Field Studies conducted at the \

Cary Institute in Millbrook, NY.
Year 1 Year 2 Year 3 Year 4 Year 5

Normalized Tick Infection Prevalence

-80%

Because there will always be year-to-year fluctuations in any environmental program, these trend
lines are shared to summarize the 5-year, CDC-sponsored RTYV field trials published in the
Journal of Infectious Diseases. Please email steve.zatechka@usbiologic.com to request a full
copy of the study and i t fidéings.
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Distribution Matched to Tick Cycle

Seasonal activity of L. scapularis adults, nymphs, and larvae.
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Initial Public Park Land Protection

With over 60M peoplevisitingNew
Yorkparkseachyear, the state has
a keen interest in providing the
safestpossibleenvironmentfor its
visitors

GLYLI SY Sof suthinNadg/
term public health measurecould
substantially reduce the risk of
humanexposureof LymeR A & S I & S
LocustGrovein DutchessCounty ~ Journalof InfectiousDiseaseg Feb,2014
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