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Genomic resources are increasingly important for NTD research
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Genomic resources are increasingly important of NTD research
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Onchocerca volvulus, agent of river blindness

Onchocerciasis (Onchocerca volvulus) -




Complete genome of Onchocerca volvulus
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Onchocerca volvulus, agent of river blindness
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e Adults are long living: < 15 yrs
* Intermediate host: Blackfly

* Prepatent period: 12-18 mths
* (Causes severe morbidity




Anthelmintic control using the macrocyclic lactone, ivermectin

e Target: Glutamate-gated chloride channels

e Effect: Does not kill adult worms....
* >99% of microfilaria disappear
* Inhibits reproduction

* |Interrupts transmission

<=5% @ 15% @ 0% < 45% >=60% @ <=5% 15% q 30% “ 45%



Phenotypic variation in ivermectin response by O. volvulus

Sub-optimal or atypical response
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Sampling and experimental design

(Gardon et al., 2002; Nana-Djeunga et al., 2014; Pion et al., 2013)
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(Osei-Atweneboana et al., 2011; Osei-Atweneboana et al., 2007)
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Sampling and experimental design

(Gardon et al., 2002; Nana-Djeunga et al., 2014; Pion et al., 2013) (Osei-Atweneboana et al., 2011; Osei-Atweneboana et al., 2007)
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Sequencing: 15-20 worms per pool, 20-30X coverage for each group (8 lanes GAIl, ~280 x 10° reads)

Analysis: variant read frequency = allele frequency, scan genome for regions where GR and SOR differ
Doyle et al. (2017) PLoS NTD 11(7)



Genome-wide variation differentiates phenotypic response
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Enrichment of genes in a limited number of functional pathways

Known IVM sensitivity alleles Cameroon

unc-44, klp-11, inx-5
b Ghana

Neurotransmission, particularly ACh

ion channels (acc-1, Igc-46, Igc-47)

acetylcholine synthesis (cha-1),

transport (unc-17, aex-3),

regulation (stg-1, nrfl-1, emc-6, snb-1, nud-1, kin-2, unc-26)
structural (inx-5)

Lipid synthesis (acs-16, fat-4) and regulation and storage (acs-16, math-46, obr-2,

cuc-1, sms-1, tat-2)

Suppression (sel-7, bre-5) or cleavage (pen-2, crb-1) of the LIN-12 receptor

Doyle et al. (2017) PLoS NTD 11(7) v .



Geography rather than drug response defines population genetic structure
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Geography rather than drug response defines population genetic structure
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Geography rather than drug response defines population genetic structure
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Genetic determinants of SOR are likely derived from pre-treatment standing genetic variation
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Summary

* Multiple regions of the genome differentiate GR and SOR parasites, and these regions differ
between Ghana and Cameroon

* Consistent with soft- rather than hard-selective sweeps on multiple loci

» Different genes differentiate GR form SOR in each country, but pathways involving
neurotransmission & stress response are shared

* Understanding underlying genetic variation and its distribution is critically important in drug
response analyses



Acknowledgements

wellcome lrust

1 >anger
Matt Berriman
James Cotton

Nancy Holroyd
Alan Tracey

g’@}, World Health
¥ Organization

X

LA TROBE

UNIVERSITY

Warwick Grant
Shannon Hedtke
Sam Armoo

Katie Crawford
Sheila Nankoberanyi

T McGill

Roger Prichard
Catherine Bourguinat
Kathy Keller

Hua Che

3% World Health 3 For research on
@y TDR®) &=,

Annette Kuesel

ﬂ For research on
V diseases of poverty
UNICEF = UNDP « World Bank * WHQ

o Institut =« Recherche
o @ Développement

Michel Boussinesq
Sebastien D.S. Pion

MDSC (Burkina Faso)
Gilles Aime Adjami
Laurent Toe

Joseph Kamgno
Hugues Nana Djeunga

WA e b

Mike Osei-Atweneboana
Daniel Boakye

REFOTDE (Cameroon)
Samuel Wanji
Jonas Kengne-Ouafo

LONDON CENTRE °*® H
e LONDON CENTRE " |mperial College

DISEASE RESEARCH London

Maria-Gloria Basanez
Martin Walker

BBSRC wellcome!rust ¥ Sanoer

blosoence for the future



Interpretation of genetic diversity critically relies on a contiguous genome sequence
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