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Spatial Dynamics Lagged synchrony
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DNA extraction

PCR amplification of V4 region
of 16s rRNA gene
Index
» ;
Primer N

Adapter

Next Generation |
Sequencing S—

Pooled amplicons
sent to sequencer

Unique index pairs
in each well

Amplicons pooled, purified



GCATGCTGATTACGCGAAGTCAGTCATGCGA
AATTCGGACGCATGCATGTGATGCTGCAGCG
CGCGATGGCTCTCTCTCTCGATCGATAGCGA
CGTAGCCGATCGATCGCTTAGCGATCGCGAA

CGTAGGCGATCGATCCGTAGGCGATCGATCGTCGCCTGCATGTGTTGCTGCAGLG

CGATCTACCGATCGATCGTATATCGCGCTAG
CGATCTATCGATCGATCGTCAATCGLGCTAG
CGCGATCGCTCTATCTCTCGCTCGATAGCGA
CGATGCATCTAATGCATCCATGCATCGTACG
CGTAGCCGATCGTTCGCATAGCGATCGCGAA
CGTACGCGATCGATCGCTTAGCGATCGCGAT
GCATGCAGATTACGCGTAGTCAGTCATGCGA
GCAACAGTAGCATTCAGCCAGCTAGCTACGT

CGTAGGCGATCATAGCGATCATCATAGCGCGAAGATCGCATAGCGATCGCGAA

CGCGATGGCTCTACGATAGCGA
GCATCAGTAGGATTCAGACAGCTAGCTACGT
AATTCGGTCGCCTGCATGTGTTGCTGCAGCG
CGTAGGCGATCGATCGCATAGCGATCGCGAA
AATTCGCTCGCATGCATGTGTTGCTGCAGCG
CGCGATGGCTCTATCTCTCGATCGATAGCGA
CGATGCATCTATTGCATGCATGCATCGAACG

CGATGCATCTATTGCATCGAACG
CGCGATGGCTCTCTCTCTCGCTCGATAGCGA

CGCGATGGCTCTCTCTCTCGCTCGAGGCTCTCTCGGCTCTCTCTAGCGA

Reagent contaminant removal
Cross-contaminant removal
PCR replicate validation

Cleanup

- =

Form OTUs

GCATGCTGATTACGCGAAGTCAGTCATGCGA
AATTCGGACGCATGCATGTGATGCTGCAGCG
CGCGATGGCTCTCTCTCTCGATCGATAGCGA
CGTAGCCGATCGATCGCTTAGCGATCGCGAA
CGATCTACCGATCGATCGTATATCGCGCTAG
CGATCTATCGATCGATCGTCAATCGCGCTAG
CGCGATCGCTCTATCTCTCGCTCGATAGCGA
CGATGCATCTAATGCATCCATGCATCGTACG
CGTAGCCGATCGTTCGCATAGCGATCGCGAA
CGTACGCGATCGATCGCTTAGCGATCGCGAT
GCATGCAGATTACGCGTAGTCAGTCATGCGA
GCAACAGTAGCATTCAGCCAGCTAGCTACGT
GCATCAGTAGGATTCAGACAGCTAGCTACGT
AATTCGGTCGCCTGCATGTGTTGCTGCAGCG
CGTAGGCGATCGATCGCATAGCGATCGCGAA
AATTCGCTCGCATGCATGTGTTGCTGCAGCG
CGCGATGGCTCTATCTCTCGATCGATAGCGA
CGATGCATCTATTGCATGCATGCATCGAACG
CGCGATGGCTCTCTCTCTCGCTCGATAGCGA

Gut OTUs

=

AATTCGGACGCATGCATGTGATGCTGCAGCG
AATTCGCTCGCATGCATGTGTTGCTGCAGCG
AATTCGGTCGCCTGCATGTGTTGCTGCAGCG

CGATCTACCGATCGATCGTATATCGCGCTAG
CGATCTATCGATCGATCGTCAATCGCGCTAG

CGCGATCGCTCTATCTCTCGCTCGATAGCGA
CGCGATGGCTCTCTCTCTCGCTCGATAGCGA
CGCGATGGCTCTATCTCTCGATCGATAGCGA
CGCGATGGCTCTCTCTCTCGATCGATAGCGA

GCATGCAGATTACGCGTAGTCAGTCATGCGA
GCATGCTGATTACGCGAAGTCAGTCATGCGA

GCATCAGTAGGATTCAGACAGCTAGCTACGT
GCAACAGTAGCATTCAGCCAGCTAGCTACGT

CGTAGGCGATCGATCGCATAGCGATCGCGAA
CGTACGCGATCGATCGCTTAGCGATCGCGAT
CGTAGCCGATCGTTCGCATAGCGATCGCGAA
CGTAGCCGATCGATCGCTTAGCGATCGCGAA

CGATGCATCTATTGCATGCATGCATCGAACG
CGATGCATCTAATGCATCCATGCATCGTACG

Environmental OTUs

=>

Parasites

Taxonomic Assignment

OTU1 Bartonella
0TU2 Mycoplasma
OTU3 Ruminococcus
0TU4 Brevibacterium
OTU5 Mycoplasma

OTUG6 Dietzia

0OTU7 Acinetobacter

.

OTU1 Bartonella 0

0TU2 Mycoplasma 1

OTU5 Mycoplasma 0

0

0TU4 Brevibacterium

OTUG6 Dietzia

0OTU3 Ruminococcus

0TU7 Acinetobacter Survival, reproduction outside host limited

May or may not cause disease



Peak Ph ase: Bacterial Parasite Richness

* Bacterial Parasite Community Similarity
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OTUs

Bacteria

Filobacterium 3
Mycoplasma 13
Leptospira 2
Mycoplasma 12
Bartonella 6 Mycoplasma (1 3)

partone'ia > Bartonella (6)
Mvcoglicelia Filobacterium (3)
ycoplasma 11 .
Mycoplasma 104 Leptosplra (2)

Bartonella 3 -

Mycoplasma 9 - Mycobacterium (2)

C. Neoerhlichia- . .
Mycoplasma 8- Actinobacillus

Mycoplasma 7 - Bordetella
Mycoplasma 6 B Il
Ureaplasma - ruceila

Pasteurella- Candidatus Neoerhlichia

Mycobacterium 2 -

Mycobacterium 1- Pasteurella
Mycoplasma 5-

Bartonella 2 Ur eaplasma
Actinobacillus -
Mycoplasma 4 4 |

Filobacterium 2+ |
Bordtella- |
Mycoplasma 3 - |

Leptospira 1+ |
Mycoplasma 2 - |
Mycoplasma 1- |
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Que StiO ns: Parasite Richness

Parasite Community Similarity

Scales Intrinsic Factors Extrinsic Factors

Infracommunity Age Class Location

N

. . N ¢ Date (Season, Year)
omponen

Community N~ <

Abundance
(Local, Commune)

2014 2015 2016
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Zero-inflated Poisson Regression, AIC model selection
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Infracommunity richness
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Infracommunity richness
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Infracommunity Similarity
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Infracommunity Similarity

Highly Variable

PERMANOVA

Location - 3%

Date - 3%

Local abundance - 2%
Sex - 1%



Component Community Similarit
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Component Community Similarit
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Geographic Distance
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Geographic Distance

Gene flow low at
low density

Outbreak zone [] (Berthier et al 2005, 2006)



Geographic Distance
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Summary

Richness

OTU Richness
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Abundance

Future Directions - Decline
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