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Introduction & Justification

M.S. research project on Ixodes
ticks in the southeastern coastal
United States:

« tick species composition

» prevalence of the Lyme bacteria
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Why study Lyme disease in the

Southeastern United States?
Bridgin%Vector

1. scapularis
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Biology of Vectors & Pathogen:
Lyme disease cycle

SPRING

Ixodes affinis
Ixodes scapularis

*Both have a 1-2
year life cycle

WINTER
HIWWNS

*Both feed on
multiple wildlife
hosts

ssssssssssssssssssssssssssssssssss

L 12

Maggi 2009




11/5/12

What's there?

18 Species of Borrelia currently recognized in the Bbs/ complex

Borrelia species Vector Hosts/reservoirs Geographical distribution
B ajeeli . ricinus. | persulcatus Rodents Asia, Europe

B americana 1. pacificus, L minor Birds United States
B.andersoni 1 dentatus Cotton tail rabiit United States

8. bavariensis Lriainus Kodents

B.bisserti Lricinus, |. scapularis, 1. Rodents Europe, United States

pacificus, | minor

B. burgdorferi sensu stricto 1. ricinus. 1. scapularis, 1. Rodents, birds, lizards, big mammals Europe, United States

pacificus

B.calforniensis L pacifcus, L jelisoni. | Kangaroo rat, mule deer United States
spinipalpis

B. carolinensis 1. minor Rodents, birds United States

B. garinii L icinus, | persulcatus, I Birds, lizards, rodents Asia, Europe
‘hexagonus, L. nipponensis

B japonica 1. ovatus Rodents Japan

8. kurtenbachii 1. scapularis Rodents Europe, United States

. usianige L ricinus Rodents, hizards Europe, North Affica

8. sinica 1. ovatus nis China

B.tanukii L tanuki Unknown (passibly dogs and cats) Japan

B turdi 1 turdus Birds Japan

B.spielmanii 1. ricinus Rodents Europe

B.valaisiana L ricinus, 1. granulatus Birds, lizards Asia. Europe

B yangeze "Haemaphysalis longicornis, Rodents China
1. granulatus

Genomospecies 2 1 pacificus Unknown United States

Rudenko et al. 2011

Objectives

1. To test for North- South latitudinal trends in
Ixodes spp. genotype, and Bbs/ prevalence
and strain type.

2. In South Carolina, to compare the prevalence
of Bbsl and Ixodid tick species collected from
wild mesomammals with those from a)
vegetation, and b) domestic dogs (Sentinels).

Materials and Methods
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3. Laboratory Methodls

-Morphological
ID [Kierans and
Litwak 1989,
Cooley 1944]
-DNA
Extraction
(Qiagen) [Beati
2001]

+Minimum of
50 samples
from each
region (of both
spp)[Beebee
2008)

+16s Primers
published
by Norris
(1996)

-Sequenced

samples to
[

e
molecularly
identified

Anticipat

WVirginia

Low to no
prevalence
of
primarily
Bbsl|

-Outer &
Inner IGS
Primers
published
by:
Courtney
(2004)
-Sequencing

-Screening

<23 S rRNA

Bbsl: Nested IGS PCR

™ High

Prevalence

. of Bbss

Low
prevalence
of
primarily
Bbsl|

+16s
Mitochondrial
DNA

+Haplotype
variation by

] region [Norris
96]
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Statistics

« Test for differences in Ixodes species
composition among states using
hi-Square Tests of Association

- Test genetic differences in ticks and Borrelia
between states using AMOVA (Norris et al.
1996)

« Test for an association between Borrelia
prevalence and latitude using Correlation
Analysis




Future Directions

1. Investigation of genetic variation among
Ixodes populations using Next-
Generation molecular tools.

2. Genetic markers may be useful for
tracking geographic shifts in Borrelia-
infected tick populations.

3. Confirmation of Borrelia in domestic
dogs? = outreach to veterinary practices
in the Southeast.
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Questions? __



