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DETERMINANTS of DISEASE DISTRIBUTION in NATURE

Example:

Sylvatic Plague in small mammals limited to Antolin et al. 2002; Strapp et al. 2004

west of the 100th Meridian
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DETERMINANTS of DISEASE DISTRIBUTION in NATURE
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Pathobiome diversity
(natural history)

pELELE Ll el Determinants of the geographic distribution of Puumala
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Viruses (N=675)
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Bacteria MiSeq (N=315)
* 954 OTUs >50 reads ; 591 prev > 0

* 184 OTUs >500 reads ;146 with prev >0

* 31 pathogenic OTUs (15 species minimum)
* Bartonella (3 OTUs) 78.4%0

*  Mycoplasma (12 OTUs) 45.7%

*  Helicobacter (2 OTUs) 14.0%

*  Yersinia (1 OTU) 5.4%

* Rickettsia (1 OTU) 2.5%

* (Cand. Neoehrlichia

* Orientia

* Borrelia (3 OTUs) 1.2% (4 indiv,)
*  Brevinema (1 OTU) 0.9% (3 indiv.)
*  Rickettsiella

e Acrobacter

* Leptospira

*  Spiroplasma (1 OTU) 0.6% (2 indiv.)
*  Fusobacterium
* Neisseria 0.3% (1 indiv.)
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Bartonella species : Bartonella grahamii, B. doshiae

Overall Bartnolla spp. prevalence
Bartonella OTU 1 (100)
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Bartonella species : Bartonella grahamii, B. doshiae

Overall Bartnolla spp. prevalence
Bartonella OTU 1 (100)
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Bartonella species : Bartonella grahamii, B. doshiae
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Bartonella species : Bartonella grahamii, B. doshiae
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Bartonella species : Bartonella grahamii, B. doshiae
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Helicobacter species : H.suncus + H. trogontum isolated from shrews and
other mammals with chronic gastritis
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Brevinema (100)
97% homology to B. andersonii spirochaete of short-tailed shrew
(Blarina brevicada) & white-footed mouse (P. leucopus) in N. America
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Orientia (100) '~
100% homology to rickettsial O. tsutsugamushi causing zoonotic

scrub typhus; here, found only among meadow voles
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3 viruses (historical)
2? protazoa

15-31 bacteria species

v/ Host species is the main determinant of
among - individual presence for any one parasite.




Co-infection Patterns

Parasite removal experiment demonstrates competitive exclusion
between gut parasites of Peromyscus spp. in the United States
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Co-infection Patterns

Do co-infections occur?
What determines co-infection rates?
Are there associations (+ & -) between
parasites (or a history thereof)?




Number of Bacteria Species per Individual
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Number of Bacteria Species per Individual
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Arvicola scherman

Number of Bacteria Species (indep. of Mycobacteria) per Individual
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Number of Mycobacterium Species per Individual
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Arvicola scherman

Number of Bacteria Species (indep. of Mycobacteria) per Individual
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Number of Bacteria Species (indep. of Mycobacteria) per Individual
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Number of Mycobacterium Species per Individual
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Number of Rare Bacteria Species (indep. of Mycobacteria) per Individual
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Number of Rare Bacteria Species (indep. of Mycobacteria) per Individual
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Natural History & ==
Population Dynamics

Geographic
Distribution &
Evolutionary History

Host — Pathogen
Genetics

Phenotype &
Life-History Traits

Environmental
Variables

Ecological
Interactions

Co-infection Patterns

Cowpox (OPXV) weakly facilitates bacterial infections
in 5981 Microtus agrestis of a UK forest

-P 5.35 (1.94-14.77) Anaplasma

v

NP 2.35
(1.37-3.94)

Cowpox virus

NP 1.53

(1.08-2.96)

NP 1.89 (1.36-3.89)

NP 5.14 (2.61-10.13)

PN 1.89 (1.36-3.89)

phagocytophilum PP 0.51 (0.34-0.86)

P0.35
(0.15-0.80)

v

New 5.43
(2.72-10.62)

Chronic 2.34
(1.27-4.31)

\ 4

\4

New 0.35

Babesia
microti

(0.20-0.61)

Chronic 0.15
(0.10-0.21)

Bartonella spp.

-P 0.25 (0.18-0.35)

Telfer et al. 2010 Sczence




Arvicola scherman

Miodes agrestris

An example from our data:

Cowpox Virus (OPXV) 33%

Bartonella (any) 78%
Mycoplasma (any) 46%0
Helicobacter (1) 10%

Toxo History (Abs) 7%

arvalis M. subterraneus Myodes glareolus Apo. flavicolus Apo. Sylvaticus



Factor Correspondence Analysis (AFC)

Eigenvalues d=1
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Arvicola scherman Miodes agrestris
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Screening Analysis
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Screening Analysis

Number of Mycobacterium Species per Individual
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Screening Analysis
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OPXV prevalence

Bartonella spp. prevalence
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Bartt prevalence
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Summary

v Do co-infections occur?
v"What determines co-infection rates?
XAre there associations (+ & -) between
parasites (or a history thereof)?




Perspectives

* How does OPXYV affect the species-richness of the
pathobiome?

*  What about opportunistic infections of the splenic
microbiome?

* How does phylogenetic distance impact the detection
and/or reality of parasite-parasite interactions?




‘Thank you!
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