“Research on schistosomiasis with student help:
Characterising hybrid schistosomes and

intermediate host snails in Malawi”’

James LaCourse 13th Oct 2023

B OLLSCOILNA Instititiid Ui Riain
a7 GAILLIMHE An tlonad Aon Sliinte Amhiin

W UNIVERSITY Ryan Institute
» OF GALWAY Centre for One Health

The Ryan Institute Centre for One Health Annual Conference 2023

125 | LSTMD

One Health and the Sustainable Development Goals YEARS | LvereooL scHool
1898 - 2023 OF TROPICAL MEDICINE




... a quick outline...

*SDGs ... NTDs ... and One Health ...
*HUGS ...

* Our students, and the journey to HUGS ...
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SDG Week

18-23 September 2023

Celebrating the UN's Sustainable
Development Goals across campus.
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Champions!

Monday 18 September
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Events

DECENT WORK AND
ECONOMIC GROWTH

()
SUSTAINABLE
DEVELOPMENT

GOALS

17 foeccaus

The Sustainable
Development Goals (SDGs)

17 interlinked global goals

"blueprint to achieve a better and
more sustainable future for all”.

Initiated 2015 - United Nations
General Assembly

... to be achieved by 2030...
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Impact of Neglected Tropical Diseases (NTDs)

.. However...

NTDs historically ranked very
low ... almost absent from
global health policy agenda...

gained recognition in 2015 ...

with the Sustainable
Development Goals ...

SDG3 can be achieved only if
NTD goals are met ...

...interventions to tackle NTDs
are widely cross-sectoral...

increasing NTD global
prioritization can catalyze
progress to achieve all SDGs.

Successful interventions against NTDs can contribute Progress on other SDGs can S5DGs require strong
to various other SDGs besides good health and well-being help achieve the NTD goal global partnerships

INDUSTRY. INNOVATION PARTNERSHIPS
9 ANDINFRASTRUCTURE FOR THE GOALS

3 E

DECENT WORK AND 10 REDUCED mmm 13 CLIMATE
ECONOMIC GROWTH IIIIIUMITIES COMMUNITIES ACTION
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AND WELL-BEING

3.3. - “end the epidemics of ... neglected tropical diseases” ; /\

Fig. 2. Interactions among interventions against NTDs and the SDGs
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LSTM ... a focus on Neglected Tropical Diseases (NTDs)

R g

Centre for Neglected Tropical
Diseases

Working towards the control and elimination of the neglected
tropical diseases with translational research from discovery to
delivery

Home = Centre for Neglected Tropical Disease

The Centre for Neglected Tropical Diseases (CNTD) brings together a large and diverse group of initiatives focused on

the challenges posed by a range of neglected tropical diseases (NTDs).

As a multidisciplinary centre, CNTD has

ressarch: from drug and diagnostics discor

to span the tional research spectrum. We work to

and implementation activities, whilst ev.

1ating alternat

s all NTDs, which builds on the strengths of all our NTD
t to delivery, evalustion and deploymeant into health systams
tify critical bottlenecks in the field of NTDs through research

strategies to overcome the existing barriers and to improve

strategies for their control and elimination. The diversity of our research and programmatic activities contribute directly to

the goals of WHO's 2021-2030 Roadmap and the UN Sustainable Development Goals.

CNTD builds on the Liverpool Scheol of Tropical Medicing’s over 120 years’ experience in NTDs to provide policy makers

ith scientific evidence and programmatic support to inform policies and guidelines and to measure the impa

ressarch outputs

https://www.Istmed.ac.uk/research/neglected-tropical-
diseases

LSTM Resgrch Study

Home > Research > Neglected Iropical Diseases

Neglected Tropical Diseases

-

ct of our

»

Careers

Q

Search

Professor David Molyneuic CMG

Menu

LSTM is working to identify critical bottienecks in the field of Neglected Tropical Diseases (NTDs)
through its research and implementation activities, whilst evaluating alternative strategies to
overcome the existing barriers and to improve strategies for their control and elimination.

In response, LSTM foc
academic department

a multidisciplinary approach to NTDs, bul
ether 3 broad range of existi
ive programmes across LSTM.

collabo

CENTRE FOR NEGLECTED TROPICAL HSEASES g

I\N‘“‘"IILI
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DI SCOVERY TO DELIVERY
SPANNING THE TRANSLATIONAL SPECTRUM

What are Neglected Tropical Diseases?

Crver one billion people from the world's most disadvantaged and poorest communities suffer from at
lezst one neglected tropical disease (MTD) which can significanthy impact upon their physical and mental
health. MTD= are marksrs, agents and drivers of poverty.

Meglected tropical diseazes (WTDs) are 3 diverse group of 20 communicable disesses that prevail in
tropical and subtropical conditions in 149 countries. They are identified a5 "neglected"” because they
persist exclusively in the poorest and the most marginalized populations living without adegquate
sanitation and in close contact with infectious vectors and domestic animals and livestock.

[TDs stigmatize, disable and inhibit individuals from being able to care for themselves or their families -
all of which promote poverty on a global scale. Individuals living in remote areas with limited acoess to effective health care are most vulnerable to MTDz= and their
conseguences, such 3z malnutrition, anaemia, sericus or permanent disability, illnessz and death. Effective elimination and control of MTDs can be achieved when
severzl public health approsches are combined. Interventions are therefore guided by local epidemiology and availability of sppropriste detection, prevention and
control measures that can be delivered locally. Implementation of appropriate measwres with high coverags will lead to achieving the WHO MTD 2020-2030
Roadmap
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Neglected Tropical Diseases (NTDs)

©ONOOAWNE

Vector-
Borne

\/

Buruli ulcer .
Chagas disease Bacteria
Dengue and Chikungunya

Echinococcosis — Hydatid Disease

Foodborne trematodiases

Human African trypanosomiasis (sleeping sickness)
Leishmaniasis o{‘)
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Hybridisation in UroGenital Schistosomiasis (HUGS)

* Prof. J.R. Stothard (Liverpool) & Prof. J. Musaya (Malawi)

,m'm
HUG(( * HUGs - a novel collaboration ...
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surveillance in Malawi 7™

.. Schistosomes of ... R
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hybrid schistosomes... « -
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... unusual egg morphology?...
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Webster BL, Alharbi MH, Kayuni S, Makaula P, Halstead F, Christiansen R, et al. Schistosome Interactions within the Schistosoma
haematobium Group, Malawi. Emerg Infect Dis. 2019;25(6):1245-1247. https://doi.org/10.3201/eid2506.190020 18962093 | oy ERPOOL SCHOOL



https://doi.org/10.3201/eid2506.190020

Scientific questions around molecular identification...

- Gyrodactylus salaris

— Echinostoma caproni
1/100 _ '
—— Fasciola hepatica

1/100

- Paragonimus westermani

—11/100
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11100L c1onorchis sinensis

1/100

— Trichobilharzia regenti

- Schistosoma japonicum

—Schistoso a rodhaini
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~Schistosoma curdesoni
1175

------ Schistosoma bovi

Tesreluirze Dissedmimur

1 April 2003

First Report of a Natural Hybrid Between
Schistosoma mansoni and S. rodhaini

e Transactions of the Royal Society of Tropical
ol Parssilalagy, 89(2):416-418 | M ed |c| n e a n d H Yg I e n e
FIGURES { El ». VIER Volume 74, Issue 3, 1980, Pages 326-332
TABLES
Abstract Comnunmicalion

prsrl'mﬁnlnl crosses hetween §

Hybrids between Schistosoma haematobium and S.

inble, yel, unlil now, no nalu |

Introgressed Animal
Schistosomes Sci/
curassoni and S.
Naturally Infectii ’

tification by isoelectric

International Journal for Parasitology
Volume 43, Issue 8, July 2013, Pages 687-689

Elsa Leger, Amadou Garba,
Bonnie L. Webster, Tom Pepn Succinclus

David Rollinson, Joanne P\ Hyhridisation between the two major African

Ak affiliabiame: Dol Viedarinaes £

RESEARCH ARTICLE

Diverging patterns of introgression from
Schistosoma bovis across S. haematobium
African lineages

{.Polman?®

Olivier Rey'*, Eve Toulza®', Cristian Chaparro', Jean-Francgois Allienne”,
34

Julien Kincaid-Smith'2, Eglantine Mathieu-Begné: ', Fiona Allan®>*, David Rollinson34,
g g

Bonnie L. Webster»**, Jéréme Boissier’
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Hybrid schistosomes

125 LTI




Hybrid schistosomes
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Education, Training, and Capacity Building...
Py » Q =

LSTM = - -
Research Clinical Study Careers Search Menu

In between periods in the laboratory. they e
Home > Newsandevents > Blog > Malawi HUGS-Team training in the UK attended various lectures, a DTM&H lecture 7 ) E—

on rabies being very memorable, and toured |

the Centre for Snakebite Research’s

Malawi HUGS-Team training in the UK herpetarium, alongside LSTM's insectaries

with its tsetse colony. The latter is of special
interest for together with Prof. Janelisa
Musaya, Donales and Priscilla have each
worked on trypanosomiasis in Malawi. On
their last day, they attended Vector Biology
Department’s symposium on "Anthropogenic
and Climate Change” listening to HUGS, U-
SMRC and SHIRE_VEC latest findings as
presented by Prof. Russ Stothard.

To close, our two-week experience made us
appreciate UK life. We sampled ‘fish and chips’ Fish and chips with James

with Dr James LaCourse, learned about

LSTM’s wider efforts on research and control on neglected tropical disease and interacted with several staff and
students, exploring different activities and disciplines. We were especially grateful to the Wellcome Trust to have had
this opportunity. We really covered a lot of new ground, for not only have we learned much about molecular
epidemiology, we've now been inspired to become better scientists with further reaching career horizons in sight.

Lucas, Priscilla & Donales in the laboratory, seeing things under new light

' : S : : : (HUGS) Hybridisation in
As part of HUGS' overarching knowledge exchange and capacity development in hybrid schistosome N e S 'I Q 5 L ST M»

research, Ms Donales Kapira and Ms Priscilla Chammudzi left Malawi to visit the UK for two week’s S
training. Here in the CTID laboratories, Dr. Lucas Cunningham provided bespoke one-to-one teaching in YEAR LIVERPOOL SCHOOL

: 4 2 . : . i 1898 - 2023 OF TROPICAL MEDICINE
various molecular DNA methods and diagnostic genotyping assays. Leaving Malawi was particularly

significant for Donales, being her first visit to the UK but more importantly, her first time in a plane.



... Where di
did the One Health HUGS journey begin?

D
r Mohammad Al Harbi — PhD 2017 - 2021
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... but it also began with ...
* Dr Seke Kayuni — PhD 2016 - 2020

¥ hitps://dol.org/10.1186/540249-020-00736-w

I{ayni et al. Infectious Diseases of Poverty (2020) 9:121
Infectious Diseases of Poverty

2" An outbreak of intestinal schistosomiasis, ®

Check for
updates

alongside increasing urogenital
schistosomiasis prevalence, in primary
school children on the shoreline of Lake

¥ Malawi, Mangochi District, Malawi

Sekeleghe A. Kayuni'*", Angus M. O'Ferrall'™, Hamish Baxter'", Josie Hesketh', Bright Mainga®, David Lally Jr*,

Mohammad H. Al-Harbi®, E. James LaCourse', Lazarus Juziwelo® Janelisa Musaya“". Peter Makaula® and
. Russell Stothard"”
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\) ... and... whilst also beginning with ...
LSTM each  Chial Sy Ca o

e MSc students ... 2019...

LSTM students present their work at RSTMH ‘Research in
Progress’ conference

LSTM MSc students in Tropical Disease Biology and Humanitarian Studies presented their work at the ] .
https://www.lstmed.ac.uk/news-events/news/Istm-students-present-their-

work-at-rstmh-%E2%80%98research-in-progress%E2%80%99-conference

RSTMH + ‘Research in Progress’ conference at the University of London, earlier this week.



https://www.lstmed.ac.uk/news-events/news/lstm-students-present-their-work-at-rstmh-%E2%80%98research-in-progress%E2%80%99-conference
https://www.lstmed.ac.uk/news-events/news/lstm-students-present-their-work-at-rstmh-%E2%80%98research-in-progress%E2%80%99-conference

A malacological survey of the intermediate hosts of Schistesomo with
aforus on Biompholaria distribution, and their transmission
polential of Schistosoma mansoni in Lake Malawi, Mangochi region.

Assessing the prevalence and infection status
of schistosome intermediate hosts throughout
Mangochi District, Malawi

James Anthony Hardaker

Liverped Schoxl of Trepeal Yedicine

Supervisors: Professor Russel Stothard ¢ Dr James LaCourse
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https://www.lstmed.ac.uk/news-events/blogs/august-2023-a-hugs-milestone-completion-of-first-annual-follow-up

LSTM A= hdre

. t Was bOrn nus
—_— The HUGS Prolec saalitbi * Human

ames S. haematobium ~ 49%
August 2023: A HUGS milestone, completion of first 0
::—:: Neglected

annual follow-up r
BLOG 1SEP2023 '— .-ﬁ Tropical onnire . H u m a n

S. mansoni ~ 15%

sults are emerging..-

e Cattle
S. mattheei ~ 43%

(HUGS) Hybridisation in
UroGenital Schistosomiasis

* Hybrids in human ~ 8%

The HUGS Mangochi field team — our thanks to Samama community ® H y 3 r i d S i n Ca tt I e ~y O . 5 %

Between 19" June and 215 July the UK and Malawi HUGS teams were fully deployed in Nsanje and »

Mangochi. There we undertook our first annual human cohort follow-up. In total over 20 staff and
auxiliary workers were united in this common effort. Indeed, this was a critical deployment for HUGS to .I Q 5

ascertain current levels of schistosomiasis (re)infection in Mthawira and Samama villages. This was some YEARS LIVERPOOL SCHOOL
12-months after a community-wide distribution of praziquantel immediately after our baseline 1898 - 2023 OF TROPICAL MEDICINE
inspection. The delivery of medicines was in close association with the national control programme.



https://www.lstmed.ac.uk/news-events/blogs/august-2023-a-hugs-milestone-completion-of-first-annual-follow-up

The ‘One Health’ Star Students...
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Josie Hesketh « Seke Kayuni

Angus More-O’Ferrall  + Mohammad Alharbi
Hamish Baxter * Amber Reed

Bright Mainga Clinton Nkolokosa
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HUGS Team i

» Prof J. Russell Stothard (LSTM) lm
* Prof Janelisa Musaya (MLW)

* Dr Seke Kayuni (MLW)

* Dr Alexandra Juhasz (LSTM)
* Dr Lucas Cunnigham (LSTM)
« John Archer (LSTM)

« Sam Jones (LSTM)

» Peter Makaula (MLW)

« Bright Mainga (MLW)

« Gladys Namacha (MLW)

« David Lally Jr (LW)

* Donales Kapira (MLW)
 Priscilla Chammudzi (MLW)

» Dr Sarah Rollason (Cardiff/LSTM)
 Amber Reed (LSTM) -
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