Unbiased metagenomic analysis of Ixodes scapularis
microbiomes in the Kingston-Frontenac region
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Tick microbiome is complex

Pathogens

 Enter midgut during blood meals;
* Colonize midgut;

e Survive moult; and
 Concentrate in salivary glands.

Ixodes scapularis - blacklegged tick



Tick microbiome is complex

e Unstable;

 Modulated by pathogens
and host; and

* Influences pathogen
susceptibility.

Ross et al. (2018) Abraham et al. (2017)
Narasimhan et al. (2014, 2017)

Ixodes scapularis - blacklegged tick



Tick microbiome is complex

 Maternally inherited;

* High abundances in reproductive
tissues;

* Colonizes salivary glands; and

* Carries plasmids — one encodes
entire biotin biosynthesis pathway.

Kurtti et al. (2015) Al-Khafaji et al. (2020)
Gillespie et al. (2012)

Ixodes scapularis - blacklegged tick



Tick microbiome is complex

* Bunyavirales (-)ssRNA viruses; and
* Thought to be symbiotic as lacking
glycoprotein-bearing “M segments”.

Tokarz et al. (2014; 2018)

Ixodes scapularis - blacklegged tick
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Targeted metagenomics = 16S rquuencing

- - :
R it Y | Bacteria
i T i & e g
i t A :'{.M p ’x‘, R, 4 .
e SNPEN 8
B & N 8 3 y
¥ o : Ve
i

&g

Variable regions of the
16S rRNA gene used to
determine bacterial
communities

e % V4 V5 Vs
: 16S rRNA Gene e

Modified from: Yang, et al. (2016)




Targeted metagenomics — 16S rN squencing
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Start with RNA

Dual rRNA depletion

Convert cDNA

Sequence libraries




Ixodes scapularis from KFL&A Health Region
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Objectives

1.Compare bacterial communities of I. scapularis
from three sites within new Lyme disease risk area;



Objectives

2.Compare bacterial communities in salivary gland,
midgut and whole ticks; and



Objectives

3.Apply metatranscriptomics to capture the whole
microbiome of I. scapularis.



16S rRNA sequencing analysis pipeline

 Goal — promote open science through
creation of a reproducible research
workflow specific for tick microbiome
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Next Steps

* 16S rRNA blocking primers for Rickettsia —
* tested > 70 % R. buchneri reduction

V2

F27 R515

7\

bDPO
Santos-Garcia et al. (2020)




Meta-transcriptome Results: Taxonomy

Seqguencing
data:

Not host2 -3 %

Host 97 — 98 %
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