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Welcome from the ASP President

Dear Colleague,

the Australian Society for Parasitology Inc. acknowledges Aboriginal peoples and Torres 
Strait Islander peoples as the Traditional Owners and custodians of the land. We 
recognise their connection to land, sea and community, and pay our respects to Elders 
past, present and emerging.

On behalf of the ASP Council and the 2020 Conference Organising Committee, we extend 
a warm welcome to the 2020 ASP Online Conference Parasitravaganza 2020, Thursday 
30th - Friday 31st July 2020.

This conference, hosted by the Australian Society for Parasitology, includes an 
outstanding mix of quality international and Australian students and early career 
researchers (ECRs) as they discuss the latest research and state-of-the-art technologies 
in parasitology.

The Conference will begin with Early Career Researcher career development events on 
Thursday 30th July 2020 from 1230 until 6pm AEST online and continue with scientific 
presentations on Friday 31st July 2020 from 1 until 6pm.

The scientific posters submitted for this conference will be online until the end of August 
2020 so please take a chance to read through them on the ASP website 
https://www.parasite.org.au/conferences/parasitravaganza/posters/.

We would like to thank you, the ASP Membership, for supporting our Society and this 
Conference so enthusiastically.

 

Professor Barbara Nowak

President, ASP
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We acknowledge the traditional custodians of the lands we 
have organised this conference on: the Kaurna lands, 
Whadjuk lands, Wurundjeri lands and Yirrganydji territory.

Since the start of 2020, the COVID-19 pandemic has 
considerably disrupted the world. In the academic world in 
particular, we recognise that it impacted and will have long 
lasting effects on young researchers. Many conferences 
have been postponed or canceled and most opportunities to 
present our work have disappeared. It is crucial to remain 
connected, especially within the scientific community, which 
is why we decided to organise this online conference.

We have been truly overwhelmed by your support. We 
received more than 80 excellent abstracts, including 24 
international submissions! We are excited about the 
scientific program that resulted from these submissions.

We also decided to organise a full day dedicated to career 
development workshops for students and ECRs. We are 
absolutely thrilled to hear from fantastic invited speakers: 
A/Prof Inger Mewburn (aka The Thesis Whisperer), Prof 
Brian Cooke, Prof Una Ryan, A/Prof Alice Motion, Dr Krystal 
Evans, Prof Rebecca Traub, Prof Andrew Wilks, Dr Cameron 
Raw and Dr Elena Gomez-Diaz. You will find more 
information on them in the following pages.

We hope that you will enjoy this conference and that this is 
only the first of many online events.

Organising committee (pictures top to bottom)
Coralie Boulet (La Trobe University)
Siobhon Egan (Murdoch University)
Lisa Jones (ASP Secretary and Executive Officer)
Thorey Jonsdottir (Burnet Institute)
Michelle Power (Macquarie University)
Stuart Ralph (University of Melbourne)
Lily Tran (La Trobe University)
Mae White (Flinders University)

Welcome from the Organising Committee
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Networking during the conference

● SLACK FORUM

Slack is a forum where everyone can have a personalised profile and participate 
in discussions. The slack workspace is https://asp2020-workspace.slack.com. To 
log in for the first time, follow this link and log in with your email address 
https://join.slack.com/t/asp2020-workspace/shared_invite/zt-g1btehp0-CFlu8Y_b
cSFsrYuLC6TbBg. You can find several “channels” on the left side. For instance, 
you can introduce yourself in the #bio channel, ask questions for the career panel 
and to presenters, and if you are a presenter, answer questions. We highly 
encourage you to use this platform to make the most out of this conference! If 
you are not familiar with Slack, please have a look at pages 100-103 for some 
explanations on how to use Slack 101.

● ZOOM

You are probably already familiar with Zoom! To make the conference as 
participative as possible, it will be a Zoom meeting, not a Webinar. This means 
that you will be able to have your camera on if you wish to, and will be able to 
ask questions directly (you can raise your hand virtually to catch the attention of 
the chair). We also encourage you to use the chat and the Q&A option if you 
prefer ! 

● E-POSTERS 

You can find all the e-posters following this link:
https://www.parasite.org.au/conferences/parasitravaganza/posters/. They will be 
available online until end of August 2020. Please have a look at them (even better 
if you can do so before the conference). If you are interested in the work 
presented there, you can even use Slack to directly contact the author !

Please, read the Participants & Presenters Guidelines on pages 96-99.
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Meet the Invited Speakers 
A/Prof Inger Mewburn, aka The Thesis Whisperer, 
Director of Researcher Development at the Australian 
National University

Inger has a background as a designer and a researcher, which was 
nurtured at the University of Melbourne and RMIT University. Since 2006, 
she has worked exclusively with PhD students and early career academics, 
helping them finish complex research projects with (sometimes very) 
demanding stakeholders. She’s passionate about helping people reach 
their potential as researchers and helping to create a kinder, more 
inclusive academy. Aside from creating new posts on the Thesis Whisperer 
blog, she writes scholarly papers, books and book chapters about research 
education, with a special interest in post PhD employability. 

Prof Brian Cooke, James Cook University, 
International Journal of Parasitology Editor

Brian Cooke is the current Editor-in-Chief of the International 
Journal for Parasitology.  He has more than three decades of 
experience in teaching and research in parasitology and 
infectious diseases and has been an expert in social distancing 
since March 2020.

Prof Una Ryan, Murdoch University, Parasitology 
Research Editor 

Prof Una Ryan is a Professor in Biochemistry at Murdoch University. 
She obtained her undergraduate degree in Zoology in 1988 from 
University College Dublin, Ireland and her PhD in 1996 in 
Parasitology from Murdoch University (MU). Since 2000, she has 
been a tenured academic at MU and was appointed as a Professor in 
Biochemistry in 2010. In 2014 she was awarded the 
Bancroft-Mackerras Medal from the Australian Society for 
Parasitology for excellence in research. She is currently 
Co-Editor-in-Chief of Parasitology Research.
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Meet the Invited Speakers 

A/Prof Alice Motion, University of Sydney, Science 
Communicator 

Alice Motion is a chemist and science communicator based at The 
University of Sydney. Her research focuses on open science and 
Science Communication, Outreach, Participation and Education 
(SCOPE). Finding ways to connect people with science and to make 
research more accessible is the overarching theme of Alice’s 
interdisciplinary research.

Dr Cameron Raw, BVSc and PhD candidate, University 
of Melbourne 

Cam is a Palawa man from Southern Tasmania.  After graduating from 
the University of Melbourne with a Bachelor of Veterinary Science, he 
has worked in mixed practices with a range of species in Northern 
Victoria, Yorkshire, West Sussex and Arnhem Land.  Throughout his 
career he has been involved in volunteer programs in remote Aboriginal 
communities across Arnhem Land in the Northern Territory.  Through 
this work he’s become increasingly involved in planning, improving and 
implementing such programs with the involvement of other volunteer 
vets and final year veterinary students.

Dr Elena Gómez-Díaz, Institute of Parasitology and 
Biomedicine “López-Neyra” (IPBLN), Spain

Elena has worked in France, USA and Spain. Since 2016, she leads a 
research group at the CSIC. Her research focuses on understanding 
how epigenetics modulates the adaptations of the malaria-causing 
parasites to their mosquito and vertebrate hosts. 
She is the founder and coordinator of “Women In Malaria" 
(@womeninmalaria, https://womeninmalaria.weebly.com). She fights 
to break glass ceilings, to promote fully access and equal participation 
of women in science, to give women voice so we serve as role models 
for other women.
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Meet the Invited Speakers 
Life Outside Academia: Career Panelists

A/Prof Andrew Wilks, co-founder of SYNthesis Group

Andrew is a a serial biotech entrepreneur, with 20 years on the “dark 
side”. After a successful academic career at the Ludwig Institute for 
Cancer Research (1983-1997), Wilks has founded or co-founded eleven 
companies that undertake self-funded drug discovery, including Cytopia 
(1997).  
Andrew Wilks is a co-founder of the SYNthesis  Group (a global contract 
chemistry group with more than 270 scientists world-wide) and 
SYNthesis Research, a “venture-discovery” company that funds and 
manages drug discovery collaborations generated from the Australian life 
sciences sector. 

Dr Krystal Evans, Medical Science Liaison GSK

Krystal is currently the Head of Communications and Government Affairs 
in GSK: she leads the stakeholder management and external relations 
functions for the Vaccines business unit, including government affairs, 
communications, media relations, patient advocacy lead, stakeholder 
engagement and advocacy campaigns.
Krystal has a PhD and post-doctoral experience in biomedical research 
with scientific expertise in vaccinology and the immunological 
mechanisms underlying disease pathogenesis. 

Prof Rebecca Traub, University of Melbourne, Founding 
director of TroCCAP 

Rebecca’s research focuses on the epidemiology, zoonotic potential and 
geographical distribution of parasites of veterinary and public health 
importance in Asia and Australia. She consulted for the Gates Foundation, 
World Health Organization, Food and Agricultural Organisation, the 
Veterinary Pharmaceutical Industry, and not-for-profit organisations. 
Rebecca is the Founding Director of the Tropical Council for Companion 
Animal Parasites (TroCCAP), a non-for-profit organisation whose mission 
is to independently inform and make best-practice recommendations to 
veterinarians and allied health professionals for the diagnosis, treatment 
and control of companion animal parasites in the tropics and sub-tropics. 
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Awards 

This year, there will be four awards of AUD $400 each. 

- Best long talk 
- Best speed talk 
- People’s choice award
- Best poster

Voting for the People’s Choice Award will be conducted online after the last 
session on Friday 31st.

All of the awards will be announced the following week.
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Program Overview
Day 1: Career Workshops

10

Time (AEST) THURSDAY 30TH JULY 2020

12:30-12:40pm WELCOME TO THE CAREER WORKSHOPS

12:40-1:40pm IMPACT OF COVID-19 ON RESEARCH - Chaired by Coralie Boulet
A/Prof Inger Mewburn, aka “The Thesis Whisperer” (Australian National 
University)

1:40-1:50pm 10min Break

1:50-2:30pm HOW TO WRITE A PAPER AND GET IT PUBLISHED - Chaired by Siobhon Egan
Prof Una Ryan (Murdoch University, Parasitology Research Editor) and Prof Brian 
Cooke (James Cook University, IJP Editor)

2:30-2:40pm 10min Break 

2:40-3:10pm HOW TO EFFICIENTLY COMMUNICATE YOUR RESEARCH - Chaired by Mae 
White
A/Prof Alice Motion (University of Sydney, Science Communicator)

3:10-3:20pm 10min Break

3:20-4:20pm CAREER DISCUSSION: LIFE BEYOND ACADEMIA - Chaired by Thorey Jonsdottir 
and Lily Tran

● Dr Krystal Evans: Medical Science Liaison GSK
● Prof Rebecca Traub: University of Melbourne and founding director of the 

Tropical Council for Companion Parasites (TroCCAP).
● Prof Andrew Wilks: Executive Chairman at SYNthesis med chem, CEO at 

SYNthesis Research, CEO at Catalyst Tx

4:20-4:35pm 15min break

4:35-5:35pm TRIVIA
Dr Samantha Emery (WEHI)



Program Overview
Day 2: Science Talks

Time (AEST) FRIDAY 31ST JULY 2020

1:00-1:10pm WELCOME TO THE CONFERENCE
Prof Barbara Nowak (ASP President; University of Tasmania)

1:10-2:07pm
15min
12min

12min

3min

3min

3min

3min

SESSION 1  - Chaired by Siobhon Egan & Kamil Braima
Keynote speaker: Dogs, dust and long days in the stone country, Dr Cameron Raw
Long talk 1: Eukaryote-conserved histone post-translational modification landscape 
in Giardia duodenalis revealed by mass spectrometry, Samantha Emery-Corbin
Long talk 2: Discovery of a spider toxin with selective anthelmintic activity against 
human and veterinary parasites, Samantha Nixon
Speed talk 1: Biochemical Analysis of A Novel Group of Pseudo-cysteine Proteases 
in Sarcoptes scabiei, Deepani Fernando
Speed talk 2: Systematics of the digenean family Gorgocephalidae across the 
Indo-West Pacific, Daniel Huston
Speek talk 3: Protein O-fucosyltransferase 2-mediated O-glycosylation of MIC2 is 
dispensable for Toxoplasma gondii tachyzoite infection, Sachin Khurana
Speed talk 4: Understanding the impact of avidity in generating sustained immunity 
to malaria, Jessica Horton

2:07-2:15pm Break

2:15-3:15pm
12min

12min

12min

3min

3min

3min

3min

3min

SESSION 2 - Chaired by Coralie Boulet & Manon Reist
Long talk 3: Phylogenetic relationships within the nematode subfamily 
Phascolostrongylinae (Nematoda: Strongyloidea) from Australian macropodid and 
vombatid marsupials, Tanapan Sukee
Long talk 4: Identifying a specific inhibitor of the invasion of red blood cells by 
Plasmodium falciparum, Madeline Dans
Long talk 5: Targeting Host Cell Death Pathways to Promote Clearance of 
Leishmania donovani, Michelle Clark
Speed talk 5: Novel 3D compounds to fight malaria in a time of drug resistance, 
Liana Theodoridis
Speed talk 6: Genetic characterisation of ticks and high-throughput screening of 
tick-borne pathogens infecting bovines in Pakistan, Abdul Ghafar
Speed talk 7: Prevalence and Risk Factors for Infection with Soil Transmitted 
Helminths among Children in Poumougne Sub-division (Bandjoun), West Cameroon, 
Vanessa Rosine Nkouayep
Speed talk 8: The Potential of Abametapir as a Novel Scabicide, Gangi 
Samarawickrama
Speed talk 9: Intestinal Parasitic Infections among pregnant women in Ghana, 
Africa, Albert Abaka-Yawson

3:15-3:30pm Break 11



Time (AEST) FRIDAY 31ST JULY 2020

3:30-4:30pm
15min
12min

12min

3min

3min

3min

3min

3min

SESSION 3  - Chaired by Thorey Jonsdottir & Miguel Balbin
Keynote speaker: The Future is Pink: Disrupting gender bias in malaria science, Dr 
Elena Gómez-Díaz (IPBLN, Spain)
Long talk 6: Characterization of OvMANE1 chimeric antigen for human 
onchocerciasis diagnosis, Cabirou Mounchili Shintouo
Long talk 7: Characterising putative transporter proteins in apicomplexan parasites 
identifies one that is critical for Toxoplasma gondii invasion, Sanduni Hapuarachchi
Speed talk 10: Detection of Schistosoma japonicum DNA by dipstick technology in 
conjunction with LAMP assay, Oyime Poise Aula
Speed talk 11: Of Monocytes and Malaria: Membrane asymmetry in 
Plasmodium-infected RBCs and its effect on phagocytic recognition, Merryn Fraser
Speed talk 12: The repertoire of G protein-coupled receptors of Ascaris suum and 
their role in chemosensation, Pradip Roy
Speed talk 13: TcAMPK: a cellular energy homeostasis hub regulator with unique 
characteristics in Trypanosoma cruzi, Tamara Sternlieb
Speed talk 14: Maurer's cleft tethers - is tethering important for malarial adhesion?, 
Mohini Anjna Shibu

4:30-4:40pm Break

4:40-5:20pm
3min

3min

3min

3min

3min

3min

3min

3min

3min

3min

SESSION 4 - Chaired by Mae White & Lily Tran
Speed talk 15: Identification of related Plasmodium falciparum merozoite proteins 
that are essential for rhoptry secretion, Benjamin Liffner
Speed talk 16: Red Flag or False Alarm? Molecular markers of Plasmodium 
falciparum artemisinin resistance in Papua New Guinea, Dulcie Lautu
Speed talk 17: A longitudinal survey of intestinal nematodes of Thoroughbred 
horses in Australia, Ghazanfar Abbas
Speed talk 18: Full-length RNA-sequencing of Plasmodium sporozoites, Caitlin 
Bourke
Speed talk 19: Understanding the drivers of tick occurrence in urban areas, Casey 
Taylor
Speed talk 20: Functional characterization of Babesia bovis PLP1 through hemolysis 
assays and generation of a knock out strain, Martina Paoletta
Speed talk 21: Structural and Functional Characterization of protective monoclonal 
antibodies against Plasmodium falciparum sporozoite, Emily Fitzgerald
Speed talk 22: Screening of Blood Parasites in Australian Wild Deer reveals low risk 
of transmission to livestock and humans, Jose L. Huaman
Speed talk 23: An in vitro imaging screen of the Pathogen Box identifies new 
compounds with anti-Giardia activity, Snigdha Tiash
Speed talk 24: Development and optimization of the molecular assays for the 
detection of Stephanofilaria sp. in buffalo flies and buffalo fly lesions, Muhammad 
Noman Naseem

5:20-5:30pm Break / Vote for People’s Choice

5:30-5:40pm Closing remarks - Mae White
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ABSTRACTS 
Session 1

K1. Dogs, worms and long days in the stone country.

Dr. Cameron Raw

Dogs hold many special roles in Aboriginal and Torres Strait Islander cultures: acting as 
companions or hunting partners, playing integral roles within the intricate kinship system, or 
even creating resources as critical as fresh water within dreaming stories.  Their free-roaming 
existence in many remote communities may mean they could act as reservoirs of infection for 
zoonotic parasites such as soil-transmitted helminths, as has been demonstrated in other 
countries in the Asia-Pacific.  With often vague symptoms and challenging diagnoses of these 
parasites, and their continuing endemicity in many remote communities, it is important to 
examine the role of dogs and cats as part of a One Health framework.  It is hoped that this PhD 
project will inform best practice guidelines to assist communities to reduce and eliminate 
infections in both people and animals in a culturally sensitive way.
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ABSTRACTS 
Session 1

L1. Eukaryote-conserved histone post-translational modification 
landscape in Giardia duodenalis revealed by mass spectrometry.

Samantha J. Emery-Corbin1,*, Joshua J.Hamey2, Staffan G. Svärd4 & Aaron R. Jex1,3,*

1 Population Health and Immunity Division, The Walter and Eliza Hall Institute of Medical Research, Melbourne, VIC, Australia. 2 
School of Biotechnology and Biomolecular Sciences, University of New South Wales, NSW, Australia. 3 Department of Cell and 
Molecular Biology, Uppsala University, Uppsala, Sweden. 4 Department of Veterinary Biosciences, Melbourne Veterinary 
School,Faculty of Veterinary and Agricultural Sciences, The University of Melbourne, Parkville, VIC, Australia. *Department of Medical 
Biology, The University of Melbourne, Parkville, VIC, Australia

Diarrheal disease caused by Giardia duodenalis is prevalent, totalling>200 million cases each 
year globally. The processes which drive parasite virulence, host immune evasion and 
transmission involve coordinated gene expression, which are likely post-transcriptionally 
regulated. Epigenetic regulatory systems are eukaryote-conserved, and several studies have 
implicated histone post-translational modifications (PTMs) in regulation of Giardia pathogenesis 
and life cycle. However, further insights into Giardia chromatin dynamics have been hindered by 
a lack of site-specific data. Using mass spectrometry, we have provided the first map of histone 
methylation, acetylation and phosphorylation modifications in Giardia core histones. We 
identified over 50 novel histone modifications, including recognised epigenetic sites, 
combinatorial modifications indicative of PTM crosstalk, and co-occurring modifications correlated 
in model eukaryotes. These demonstrate a conserved histone code in Giardia equivalent to other 
eukaryotes, and suggest that similar epigenetic mechanisms are in place in this parasite. Lastly, 
we used sequence, domain and structural homology to annotate chromatin modifying networks 
in Giardia which appear sufficient to coordinate its identified sites, particularly for H3 and H4.This 
is the first and most comprehensive, complete and accurate view of Giardia histone PTMs to 
date, and a substantial step towards understanding their associations with parasite development 
and virulence.
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ABSTRACTS 
Session 1

L2. Discovery of a spider toxin with selective anthelmintic activity against 
human and veterinary parasites

Samantha Nixon1,2, Volker Herzig1,3, Angela Salim1, Saurabh Verma4, Melanie Abongwa4, 
Sudhanva Kashyap4, Jeffrey Zielich5, Luis Rodriguez Rios6, Zeinab G. Khalil1, Alejandro 
García-Arredondo7, Swarna Bais7, Robert M. Greenberg7, Eric J. Lambie5, Robert Capon1, Alan P. 
Robertson4, Andrew C. Kotze2, and Glenn F. King1

1 Institute for Molecular Bioscience, The University of Queensland, St Lucia, QLD 4072, Australia. 2 CSIRO Agriculture and Food, 
Queensland Bioscience Precinct, St. Lucia, QLD 4067, Australia. 3 School of Science and Engineering, University of Sunshine Coast, 
Sippy Downs, QLD, 4556, Australia. 4 Department of Biomedical Sciences, College of Veterinary Medicine, Iowa State University, 
Ames IA 50011, USA. 5 Biological Sciences Department II, Ludwig-Maximilians-Universität München, Planegg-Martinsried 82152, 
Germany. 6 Laboratorio de Investigación Química y Farmacológica de Productos Naturales, Facultad de Química, Universidad 
Autónoma de Querétaro, Centro Universitario, Querétaro 76010, México. 7 Department of Pathobiology, School of Veterinary 
Medicine, University of Pennsylvania, Philadelphia PA 19104, USA.

Parasitic helminths remain a major threat to human and veterinary medicine, with 
drug-resistance and lack of efficacy urgently necessitating the development of novel 
anthelmintics. Venoms have evolved over millions of years to become cocktails of selective and 
potent bioactive molecules, but their potential as sources of novel anthelmintics is 
underexplored. We screened over 250 crude venoms from a diverse panel of arachnids, insects 
and marine snails, for activity against the blood-feeding small ruminant nematode Haemonchus 
contortus in a larval development assay and achieved a hit rate of 20.6%. Bioassay-guided 
fractionation revealed an anthelmintic small molecule in ten taxonomically-diverse tarantula 
species. We show that a synthetic version is potently paralytic to the human filarial worm, Brugia 
malayi, in an adult motility assay. We characterized a series of naturally occurring and synthetic 
analogues to optimise anthelmintic activity. The venom molecule had no adverse effects in mice 
(9.6 mg/kg intraperitoneal injection). We further demonstrate that the molecule has moderate 
activity against a range of important veterinary and human helminths. Phenotypic observations 
and cation rescue experiments suggested a cation channel-mediated mechanism of action. 
Hence, we present the first evidence for natural products from spider venoms as potentially 
clinically useful anthelmintics.
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ABSTRACTS 
Session 1

S1. Biochemical Analysis of A Novel Group of Pseudo-cysteine Proteases in 
Sarcoptes scabiei 

Deepani D. Fernando, PhD1, Simone L. Reynolds, PhD 1, Gunter Hartel, PhD2, Bernard Cribier, 
MD3, Nicolas Ortonne, PhD4, Malcolm K. Jones, PhD5, Katja Fischer, PhD1

1 Cellular and Molecular Biology Department, Infectious Diseases Program, QIMR Berghofer Medical Research Institute, Brisbane, 
Australia. 2 Statistics Unit, QIMR Berghofer Medical Research Institute, Brisbane, Australia. 3 Clinique Dermatologique, Hopitaux 
Universitaires et Université de Strasbourg, Centres Hospitaliers et Universitaires (CHU) de Strasbourg, Strasbourg, France. 4 
Pathology department, AP-HP, Henri Mondor hospital and Paris Est Creteil university , Creteil, France. 5 School of Veterinary Science, 
The University of Queensland, Gatton, Australia.

Scabies is an infectious skin disease caused by the burrowing mite Sarcoptes scabiei affecting 
100- 300million people worldwide and various companion, farm and wild animals. Scabies is not 
simply an itch; its mechanical damage to the skin allows the entrance of Staphylococcus aureus 
and Group A Streptococcus leading to serious secondary complications. Mite essential secretory / 
excretory proteins contribute to this bacterial establishment. In contrast to their free-living 
relatives scabies mites express multiple cysteine proteases comprised of 5 proteolytically active 
(Sars1a-e) and 5 inactive (SMIPP-Ca-e) members in their gut and excrete these with faeces into 
the skin. Recombinant SMIPP-Ca and SMIPP-Cc proteins expressed in Escherichia coli showed 
calcium ion binding. They were found to accelerate blood coagulation, accelerate fibrin formation 
during fibrinogen polymerisation and delay plasmin induced fibrinolysis. Scanning electron 
micrographs of SMIPP-C induced fibrin clots revealed a complex novel structure, suggesting that 
SMIPP-C proteins are responsible for an aberrant fibrin formation. Immuno-histological 
localisation of SMIPP-C proteins in the microthrombi within skin biopsies from human scabies 
lesions further consolidate the SMIPP-C role in the host-pathogen interplay. We propose that 
scabies mite SMIPP-Cs cause the pathophysiology of the micro-thrombi formation commonly 
found in scabies infected skin histology.
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ABSTRACTS 
Session 1

S2.  Systematics of the digenean family Gorgocephalidae across the Indo-West 
Pacific

Daniel C. Huston

Institute for Marine and Antarctic Studies, University of Tasmania, Hobart, Tasmania 7005, Australia

The family Gorgocephalidae comprises three peculiar trematodes primarily characterised by the 
possession of an oral sucker bearing a crown of bifid tentacles, a duct arising from the 
oesophagus forming a ‘ventral anus’, a single caecum and a particularly large genital atrium. 
Adult gorgocephalids are known only from herbivorous marine fishes in the genus Kyphosus. An 
intermediate host was identified for a species of gorgocephalid only in 2015, a species of 
littorinid gastropod. The second was discovered the following year, and a two-host life-cycle was 
demonstrated. Between 2015 and 2018 I collected kyphosid fishes and littorinid gastropods from 
multiple localities across the Indo-West Pacific with an aim to answer the classic question, ‘how 
many species are there’. Along the way I elucidated more life cycles and may have obtained 
evidence of a single species of digenetic trematode spanning the whole breadth of the Indo-West 
Pacific, which would be a first. I also acquired some fascinating SEM images, but never did quite 
figure out what the oral sucker tentacles of these worms were for. Tune in for a story of a PhD 
project that snowballed out of control and a coming paper that (presently) has been 5 years in 
the making.
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ABSTRACTS 
Session 1

S3.  Protein O-fucosyltransferase 2-mediated O-glycosylation of MIC2 is 
dispensable for Toxoplasma gondii tachyzoite infection.

Sachin Khurana1# , Michael J Coffey 1#, Alan John1 , Alessandro D Uboldi1 , My-Hang Huynh2 , 
Rebecca J Stewart1 , Vern B Carruthers 2, Christopher J Tonkin1* , Ethan Goddard-Borger1* , 
Nichollas E Scott3*. 

Toxoplasma gondii is a ubiquitous, obligate intracellular eukaryotic parasite that causes 
congenital birth defects, disease in immunocompromised individuals, and blindness. Protein 
glycosylation plays an important role in the infectivity and evasion of immune responses of many 
eukaryotic parasites and is also of great relevance to vaccine design. Here, we demonstrate that 
micronemal protein 2 (MIC2), a motility-associated adhesin of T. gondii, has highly glycosylated 
thrombospondin repeat (TSR) domains. Using affinity-purified MIC2 and MS/MS analysis along 
with enzymatic digestion assays, we observed that at least seven C-linked and three O-linked 
glycosylation sites exist within MIC2, with > 95% occupancy at these O-glycosylation sites. We 
found that the addition of O-glycans to MIC2 is mediated by a protein O-fucosyltransferase 2 
homologue (TgPOFUT2) encoded by the TGGT1_273550 gene. Even though POFUT2 homologs 
are important for stabilizing motility-associated adhesins and for host infection in other 
apicomplexan parasites, loss of TgPOFUT2 in T. gondii had only a modest impact on MIC2 levels 
and the wider parasite proteome. Consistent with this, both plaque formation and tachyzoite 
invasion were broadly similar in the presence or absence of TgPOFUT2. These findings indicate 
that TgPOFUT2 O-glycosylates MIC2 and that this glycan, in contrast to previous findings in 
another study, is dispensable in T. gondii tachyzoites and for T. gondii infectivity.
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ABSTRACTS 
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Immunology, Central Clinical School, Monash University, VIC, Australia.4 Division of Clinical Chemistry and Pharmacology, Lund 
University, Lund, Sweden. 5 Center for Global Health and Diseases, Case Western Reserve University, Cleveland, Ohio, USA. 6 
ISGlobal, Hospital Clínic Universitat de Barcelona, Barcelona, Catalonia, Spain. 7 Centro de Investigação em Saúde de Manhiça, 
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Avidity is a measure of antibody/antigen binding strength and is frequently used as an indicator 
of malaria exposure or successful vaccination in animal models and clinical trials. However, there 
is a lack of data to support this and few attempts have been made to characterise the role of 
high avidity in relation to antibody function or sustained immunity to malaria. In this study, we 
measured avidity of IgG to key Plasmodium falciparum antigens exposed during the liver and 
blood stages of infection. We analysed sera from two distinct vaccine cohorts – children enrolled 
in a Phase II trial of the leading malaria vaccine candidate RTS,S and malaria naïve adults in a 
Phase I vaccine trial targeting merozoite surface protein 2 – to assess antibody avidity and 
function. High avidity did not improve the functional antibody response but was correlated with 
improved IgG maintenance. Generating a long-lasting protective response has been a critical 
hurdle in the development of a malaria vaccine and identifying markers of sustained immunity 
will provide targets for improved vaccine design. Our data suggest high avidity is an indicator of 
well-maintained antibody levels, which are vital for a lasting immune response to malaria.
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Phascolostrongylinae (Nematoda: Strongyloidea) from Australian macropodid 
and vombatid marsupials
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Strongyloid nematodes parasitic in the gastrointestinal tracts of Australian marsupials 
are extremely diverse and abundant. The phylogenetic relationship within the nematode 
subfamily Phascolostrongylinae,  occurring primarily in the large intestines of 
macropodids and wombats, is poorly understood. Phylogenetic relationships among 6 
genera and 16 species of phascolostrongyline nematodes were determined, based on the 
first and second internal transcribed spacer (ITS+) sequences of the ribosomal DNA. The 
findings revealed that the genera Macropostrongyloides and Paramacropostrongylus 
were paraphyletic. Macropostrongyloides dissimilis parasitic in the stomach of the swap 
wallaby and Paramacropostrongylus toraliformis from the caecum of eastern grey 
kangaroo were distinct from their congeners.  Additionally, the phylogenetic relationships 
of the phascolostrongyline nematodes appears to be influenced by the host and the 
predilection sites within the host. Subsequent morphological examination of M. dissimilis 
and P. toraliformis showed a number of distinguishing features which clearly warranted 
their separation at the generic level. Furthermore, examination of Macropostrongyloides 
lasiorhini, initially thought to infect both the common wombat and southern hairy-nosed 
wombat, revealed the existence of two species, one from each host. This study has 
uncovered the diversity and provided greater insight into the relationships within the 
subfamily Phascolostrongylinae. 
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L4. Identifying a specific inhibitor of the invasion of red blood cells by 
Plasmodium falciparum
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and Paul R. Gilson1
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With emerging resistance to frontline treatments, it is vital that new antimalarial drugs are 
identified to target Plasmodium falciparum. A critical process during the parasites’ lifecycle is the 
invasion of red blood cells (RBCs); an action that requires many unique parasite proteins that 
could be exploited as druggable targets. We set out to identify inhibitors of invasion by screening 
the MMV Pathogen Box compound library using our high-throughput luminescence-based assay. 
At a concentration of 2 µM, we identified 24/400 compounds that reduced invasion to <10%. 
Using cell-based assays and live cell microscopy, we arrived at one compound, a 
sulfonylpiperazine termed MMV020291, that specifically inhibited parasite invasion of RBCs. To 
identify the potential target(s) of MMV020291, we performed resistance selection by exposing 
parasites to high concentrations of the compound. Whole genome sequencing and bioinformatic 
analysis was conducted on three MMV020291 resistant populations revealing three 
non-synonymous SNPs in two genes involved in generating the force required for parasite 
invasion of RBCs. Currently, we are aiming to confirm these targets by genetically engineering 
the SNPs into wildtype parasites using CRISPR-Cas9. This study should provide insight into the 
mechanisms underlying parasite invasion of RBCs, in addition to advancing the development of a 
novel antimalarial. 

21



ABSTRACTS 
Session 2

L5. Targeting Host Cell Death Pathways to Promote Clearance of Leishmania 
donovani
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Leishmaniasis, a disease caused by the Leishmania spp. parasite, affects 1 million people 
annually worldwide. Specific Leishmania species, such as Leishmania donovani, cause chronic 
spleen, liver and bone marrow infection which if left untreated leads to a fatal visceral infection 
resulting in 25,000-65,000 deaths globally each year. Current visceral leishmaniasis treatments 
are expensive, have severe side effects, and with rising drug resistance and no vaccine, there is 
an unmet need for novel therapeutics.

Intracellular pathogens, such as Leishmania spp. manipulate host cell survival and death 
signalling pathways in order to survive, replicate and disseminate. We hypothesize that targeting 
these pathways presents a valid therapeutic option to reduce parasite burden and ultimately, 
treat visceral leishmaniasis.

We aimed to use L. donovani in both in vivo and in vitro systems to explore the role of host cell 
death pathways in visceral leishmaniasis.

Using therapeutic compounds, such as IAP inhibitors, that target host cell apoptotic pathways, 
we determined through light microscopy, live cell imaging, flow cytometry, 
immunohistochemistry and immunoblotting that extrinsic apoptosis is critical in L. donovani 
infection. Infected mice treated with these inhibitors have reduced leishmaniasis symptoms, and 
splenic parasite reservoir, indicating targeting host apoptotic pathways may be a valid 
therapeutic option.
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Malaria is a significant global health burden for which an efficient vaccine has yet to be 
developed. Rising antimalarial drug resistance and a plateau in new therapeutic trials, creates an 
urgent demand for novel antimalarials with structural diversity. We have synthesised novel 
3D-spiroheterocycle compounds with chemical connectivities never synthesised or studied 
previously. 3D architecture of the present molecules allows to reach biological domains that are 
otherwise inaccessible to relatively flat structures, leading to novel functions. Testing of eighteen 
novel 3D-spirocyclic compounds against human P. falciparum parasites in vitro has found that 
two compounds induced parasite death within 24h, while their flat precursors showed no effect 
on parasite growth. Further, we have shown that the anti-parasitic activity of both compounds is 
cytotoxic (i.e. irreversible). IC50 values of both active compounds were measured in the low 
micromolar range, and they present no toxicity to mammalian cell cultures. Further analysis of 
these novel drugs is underway to identify their specific cellular target(s). Gathering biological 
information will allow the synthesis of refined derivatives with higher potency that mirror major 
antimalarials.
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Ticks and tick-borne pathogens (TTBPs) are a major constraint to livestock production in 
Pakistan but knowledge on the diversity of TTBPs in Pakistan is limited. The present study 
investigated the prevalence and diversity of bovine TTBPs in five agro-ecological zones (AEZs) of 
Pakistan. A total of 774 ticks were collected from cattle and water buffaloes on small-holder 
farms. Ticks were identified morphologically and then genetically using two mitochondrial and 
one nuclear ribosomal RNA loci. The novel microfluidic real-time PCR was used to test the 
individual ticks for the presence of 27 bacterial and eight parasitic microorganisms. The overall 
tick prevalence was 46.1% (204/442), which varied significantly across different AEZs. Five tick 
species were identified including Hyalomma anatolicum, Hy. hussaini, Hy. scupense, 
Rhipicephalus microplus and R. annulatus. Out of 234 ticks tested using microfluidics, 94.4% 
tested positive for DNA of at least one of the 14 microorganisms present as single (43.4%), 
double (38.9%), triple (14.5%), quadruple (2.3%) and quintuple (0.9%) mixed infections. 
Piroplasms were the most prevalent (31.6%), followed by Ehrlichia spp. (20%) and Anaplasma 
marginale (7.7%). The overall prevalence of microorganisms did not vary significantly across 
different AEZs. This study provides useful insights into the diversity of TTBPs in Pakistan.

 

24



ABSTRACTS 
Session 2

S7. Prevalence and Risk Factors for Infection with Soil Transmitted Helminths 
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Mbida1

1 Research Unit of Biology and Applied Ecology, Department of Animal Biology, Faculty of Science, University of Dschang, Cameroon. 
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Mass drug administration (MDA) has been established as a public health tool against 
soil-transmitted helminth (STHs). However, in Cameroon more than two million people continue 
to be infected and it is unknown whether MDA affects transmission and/or diversity of parasites 
in several localities, such as in Bandjoun, where diagnostic procedures are lacking. We 
investigated the prevalence of STHs among children in Bandjoun and associations between 
specific water, sanitation and hygiene related factors and STHs. We examined stool samples for 
eggs from consenting children using Willis’ technique and obtained demographic data and 
potential risk factors through the interviews with the children. Three STHs were identified with an 
overall prevalence of 8.7% with Ascaris spp. the most common. Lack of hand washing before 
meals (AOR:2[1.0-4.3]) was a predictor associated with Ascaris infections along with having 
pigsties (AOR:1.6[1.0-3.1]) around the home environment. Pigs may act as a disseminator of 
ascarid eggs. Further research is ongoing, focused on genetic analysis of adult worms of pig and 
human ascaris to identified haplotypes to help determine transmission dynamics. We recommend 
a greater emphasis on the good management of domesticated pigs along with handwashing 
habits from the earliest ages.
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Scabies is a highly contagious skin disease in humans caused by obligatory parasitic, burrowing 
mite Sarcoptes scabiei var hominis. Intense pruritus facilitates secondary bacterial infections 
associated with potentially life threatening sequelae. Scabies is a neglected disease, commonly in 
overcrowded and disadvantaged communities with no available vaccine, limited treatment 
options and no molecular diagnostic methods. Limited ovicidal activity/suboptimal efficacies of 
the existing drugs, patient incompliance to repeat treatments and emerging resistance are major 
concerns. Therefore, our objective is to develop a single-dose regimen targeting the entire 
lifecycle. Abametapir is a proposed ovicidal lousicide formulated by Hatchtech Pty Ltd. Our 
studies showed miticidal and exceptional ovicidal activity of 0.74% abametapir against S. scabiei 
var suis mites and eggs with LT50 values, 918(± 60–90) minutes and 72(±12–18) minutes 
respectively. RNA and protein were extracted from abametapir exposed mites and eggs to study 
the proteo-transcriptomic changes. We developed a complementary real-time time-lapse 
microscopy methodology to observe embryo development with and without exposure to 
abametapir, and to identify the affected embryonic stages. The expected outcome of this work is 
to define the treatment dose for pre-clinical in vivo drug trials in the porcine scabies model and 
to identify the biological targets of the drug.
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Albert Abaka-Yawson1,2, Solomon Quarshie Sosu2, Precious Kwablah Kwadzokpui2, Salomey 
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Legon-Ghana. 2 Department of Medical Laboratory Sciences, School of Allied Health Sciences, University of Health and Allied 
Sciences, Ho-Ghana. 3 Department of Pharmaceutics, School of Pharmacy, University of Health and Allied Sciences, Ho-Ghana.

Objective: The aim of the study was to determine the prevalence of intestinal parasitic 
infections and associated factors among pregnant women attending antenatal care in Kasoa 
Polyclinic. 
Methods: A hospital based analytical cross-sectional study using simple random sampling was 
carried out among three hundred (300) pregnant women who attended the Kasoa Polyclinic for 
antenatal care. Structured questionnaires were administered to the study participants to assess 
socio-demographic and possible factors. Stool samples were collected from each pregnant 
woman and examined for the presence of intestinal parasites by microscopy using direct wet 
mount as well as formol ether sedimentation techniques. Data collected was entered into STATA 
version 15.0. Means, standard deviations, frequencies and percentages were calculated.
Results: Overall, prevalence of intestinal parasites was 14.3% [95% CI 11-19%]. Prevalence of 
the different intestinal parasites studied were; Entamoeba histolytica (5.0%), Ascaris 
lumbricoides (4.3%), Giardia lamblia (2.3%), Trichuris trichiura (1.3%), Schistosoma mansoni 
(0.3%), Hookworm (0.3%), Hymenolepis nana (0.3%) and Isospora belli (0.3%) were identified. 
There was an association between age ≤30 years [AOR= 0.17, 95% CI= 0.06-0.48], 
Multigravidae [AOR= 0.43, 95% CI= 0.19-0.97] and 2nd and 3rd trimesters [AOR= 4.73, 95% 
CI= 1.36-16.49] and intestinal parasitic infections among pregnant women.

Conclusion: Compared to previous studies in Ghana, the (14.3%) prevalence of intestinal 
parasitic infections among pregnant women is relatively low. It however suggests that intestinal 
parasitic infection is still a problem. Age, gravidity and parity were the major factors for the 
prevalence observed. Routine stool examination and provision of public health education 
particularly to risk groups are recommended to prevent infection of pregnant mothers and their 
unborn babies.
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In an ideal world, there are equal opportunities for women to enter and progress in all scientific 
disciplines without bias or prejudice. I will share in this presentation my experiences in building 
the community of practice (like women in malaria) and offer easy-to-implement guidelines for 
scientists and institutions to overcome unconscious bias and create environments with better 
gender equality and diversity.
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The public health goal of onchocerciasis has shifted from control to elimination in Africa. 
Appropriate diagnosis is necessary to determine treatment endpoints and confirm elimination as 
well as to conduct surveillance for detection of any potential recrudescence of the disease. About 
15% – 25% of infected persons are reported to be negative due to genetic restrictions for the 
currently use Ov-16 test which is recommended by WHO for monitoring of elimination efforts. 
This implies that the test systemically produces false-negative individuals who might continue to 
serve as reservoirs for infections. The challenge of genetic restriction encountered using single 
antigens can be overcome by using chimeric antigens. OvMANE1 chimeric antigen was designed 
and developed from eight peptides sequences based on their performance in immunomic assays. 
In silico analysis of the chimeric antigen predicted it to be more antigenic than the individual 
peptides. A discriminatory humoral immune response to OvMANE1 chimeric antigen was 
observed between infected and non-infected individuals as well as between sera from 
hyperendemic and hypo-endemic regions. Furthermore, the chimeric antigen did not cross-react 
with sera from related nematode patients. Thus, OvMANE1 chimeric antigen possesses the 
potential to be utilized as a specific diagnostic tool for onchocerciasis and for monitoring the 
success of elimination programs.
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identifies one that is critical for Toxoplasma gondii invasion.
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The apicomplexan phylum consists of a wide range of obligate intracellular parasites including 
the malaria-causing parasite Plasmodium falciparum and the causative agent of toxoplasmosis, 
Toxoplasma gondii. Transporters, a class of integral membrane proteins that facilitate the 
translocation of molecules across biological membranes, have diverse physiological roles in 
parasites, including in the uptake of nutrients, removal of waste and toxins, and the generation 
and maintenance of electrochemical ion gradients. We set out to uncover transporter proteins 
with key roles in apicomplexan parasites and identified numerous “Important Transporters in 
Apicomplexans” (ITA) proteins. We demonstrate that six of these are important for the 
proliferation of T. gondii parasites, and that loss of one of them (ITA13) leads to a selective 
defect in the ability of parasites to invade host cells. We show that loss of ITA13 impairs the 
secretion of key invasion molecules from exocytic organelles termed micronemes, and leads to 
defects in the biogenesis of rhoptries, a second type of exocytic organelle that functions in host 
cell invasion. To our knowledge, ITA13 is the first transport protein shown to be essential for 
invasion but not for intracellular replication and egress from the host cell. Our study highlights 
the important roles transporters play in parasites and open avenues to further explore this 
important class of proteins.
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Schistosomiasis is a neglected tropical disease in many developing countries in tropical Africa, 
the Middle East, Asia, and Latin America. It affects the poorest communities and is a significant 
cause of mortality, and can lead to death. School-aged children are most at risk of infection. 
There have been increased efforts aimed at controlling and eliminating schistosomiasis in recent 
decades; however the global disease burden remains very high, in part due to inadequate 
diagnostics. The DNA dipstick is a simple and rapid method for DNA extraction requiring minimal 
equipment and, when combined with LAMP, may be an ideal tool for point-of-care diagnostics. 
This study aimed to determine the effectiveness of the dipstick in detecting Schistosoma 
japonicum in clinical samples. The DNA dipstick successfully identified S. japonicum from isolated 
cracked eggs, and in human urine spiked with cracked eggs or genomic DNA from S. japonicum 
as proof of concept. This method was able to detect as little as 0.01fg/μl of target DNA in urine. 
Positive results were also obtained from urine samples from mice experimentally infected with S. 
japonicum. The DNA dipstick combined with LAMP is a promising cost effective and simple 
method for detecting schistosomiasis infection in endemic regions.
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The malaria parasite, Plasmodium falciparum, relies on lipids to survive, making its lipid 
metabolism an attractive drug target. Previous studies have investigated changes to the 
composition and distribution of lipids in erythrocytes after parasite infection. Phosphatidylserine 
is usually confined to the inner leaflet of the membrane bilayer; however, some studies suggest 
that infection results in the presence of this lipid in the erythrocyte membrane outer leaflet. This 
may consequently impact interaction with the immune system in vivo, as the presence of 
phosphatidylserine in the outer leaflet can act as a signal to phagocytes to clear the cell. The 
mechanisms underlying this potential change in distribution have not been explored 
experimentally. We investigated the activity of enzymes responsible for maintaining asymmetry 
between membrane layers, and found significant changes to activity in infected erythrocytes of 
two classes of enzymes – phospholipid flippase and scramblase. We also investigated the 
respective contribution of host and parasite processes to this change in enzymatic activity, and 
examined the ultimate outcome on recognition by phagocytes. These findings could have 
implications for our understanding of in vivo interaction with the host immune system, and may 
reveal novel drug targets.
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Parasite must have the ability to interact with the host and environment, responding in chemical, 
behavioural or in other ways to different stimuli throughout their life cycle. Chemosensation 
plays a vital role in feeding and mating behaviours among different nematode species, including 
many parasites. Chemotaxis is important in host detection by skin penetrating nematodes, 
including hookworms and species of Steinernema, and may be important during 
hepatopulmonary migration (HPM) of the giant roundworm, Ascaris suum. Interrupting 
chemosensory signals may present an attractive mechanism for prevention against helminth 
infection. However, these processes are poorly studied at a molecular level in parasites. 
Chemosensory mechanisms have been explored in great detail in Caenorhabditis elegans, with G 
protein-coupled receptors (GPCRs) playing a key role in receiving the chemical signal. Using 
advanced computational modelling, we have explored the complete A. suum proteome for 
orthologs of known chemosensory GPCRs. Using transcriptomic and proteomic data, we explore 
the behaviour of inferred A. suum GPCRs within and between major chemosensory tissues. We 
have identified several chemosensory GPCRs in A. suum ortholog with C. elegans and their 
evolutionary conservation in phylogenetic level. Transcriptomic data shows the expression of 
several GPCRs which play a major role in C. elegans chemosensation. This work provides the 
basis for further chemosensory behaviour studies which we are now undertaking.
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The AMP-activated protein kinase (AMPK) is a heterotrimeric enzyme involved in 
maintaining energy homeostasis in response to different stresses. During the transition 
between the mammalian host and the insect vector, Trypanosoma cruzi (Chagas 
disease), faces different environmental fluctuations, all of which prompt the parasite to 
remodel its metabolism to adapt and survive. Recently, it was shown that Trypanosoma 
brucei AMPK is involved in the differentiation process and in surface protein expression 
changes in response to nutritional stress.

We identified four genes for the AMPK subunits of T. cruzi (α1 and α2 catalytic subunits, 
β and γ regulatory subunits). The β and γ subunits are largely conserved in their domain 
structure. However, the alpha subunits show significant sequence, structure and 
evolutionary differences from the human counterparts. The presence of these subunits in 
T. cruzi epimastigotes was confirmed by several experimental approaches. TcAMPKα 
subunits over-expression in epimastigotes showed opposite effects on growth rate. AMPK 
activity is also upregulated in epimastigote under starvation. Each of these subunits 
could complement the ‘glucose dependent’ phenotype of S. cerevisiae conditional 
mutants lacking SNF1. Starvation assays with AMPKα over-expressing parasites also 
showed a role of AMPK in autophagy. Our results confirm the presence of a functional 
AMPK orthologue in T. cruzi. We also explore the pathways in which TcAMPK may be 
involved using in silico analysis of putative substrates.
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Survival of the human malaria parasite Plasmodium falciparum within the host relies on its ability 
to modify the host red blood cell (RBC). This remodelling is driven by the export of many 
parasite proteins into the RBC cytoplasm. Some of these proteins, including virulence protein 
PfEMP1, are exported via an intermediate trafficking structure called Maurer’s clefts. The final 
steps in the transfer of PfEMP1 to the RBC membrane from the cleft is poorly understood. 
Previous electron tomography studies of the parasite have revealed tether-like structures 
connecting Maurer’s clefts to the RBC membrane. These tethers have been hypothesised to play 
a role in immobilising the Maurer’s clefts at the RBC membrane, where they may function in the 
final steps of PfEMP1 trafficking and surface display. MAHRP2 is the only protein currently known 
to localise to the tether. Immunoprecipitation studies of MAHRP2-GFP revealed several new 
proteins. Here we report on one of these proteins termed the MAHRP2 interacting protein (MIP). 
MIP localises to the Maurer’s clefts and conditional knockdown studies show that MIP is required 
for parasite adhesion to endothelial receptors and that deletion of MIP leads to a delay in the 
immobilisation of the Maurer’s clefts to the RBC membrane.
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S15. Identification of related P. falciparum merozoite proteins that are 
essential for rhoptry secretion.

Benjamin Liffner1, Sonja Frölich1, Juan Miguel Balbin1, Jan Strauss2, Matthew W. A. Dixon3, 
Gary Heinemann4, Boyin Liu3, Stuart Ralph3, Tim Gilberger2,5, Danny W. Wilson1.

1 Research Centre for Infectious Diseases, School of Biological Sciences, University of Adelaide, Adelaide, Australia. 2 Centre for 
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Science and Biotechnology Institute, The University of Melbourne, Melbourne, Victoria, Australia. 4 Experimental Therapeutics 
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Plasmodium falciparum begins the disease-causing blood-stage of its lifecycle when merozoites 
invade human erythrocytes. Merozoite invasion is a complex process that involves the interaction 
of many proteins; with the functions of most of these proteins currently unknown. Here we 
identify and functionally characterise two conserved apicomplexan proteins we have named 
Plasmodium falciparum Cytosolically Exposed Rhoptry Leaflet Interacting proteins (PfCERLI) 1 & 
2. Bioinformatic analyses of CERLI homologues across Apicomplexa and Chromera reveal that 
despite limited sequence homology, cerli1 and cerli2 are paralogues that arose through gene 
duplication. Knockouts of both Pfcerli1 and Pfcerli2 were unsuccessful, suggesting they are 
essential for blood stage growth. Using a glucosamine inducible knockdown system, knockdown 
of PfCERLI1 and PfCERLI2 were both potently inhibitory to merozoite invasion. Further, 
knockdown of both PfCERLI1 and PfCERLI2 inhibited rhoptry bulb antigen processing. Knockdown 
of PfCERLI1 inhibited rhoptry secretion, while knockdown of PfCERLI2 resulted in the formation 
of aberrant rhoptries that likely have a defect in rhoptry bulb secretion. Collectively, these data 
implicate PfCERLI1 and PfCERLI2 as essential proteins that play key roles in rhoptry biology. 
These insights also have broader significance in understanding the function of proteins 
homologous to PfCERLI1 and PfCERLI2 that are present in related apicomplexan parasites.
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S16. Red Flag or False Alarm? Molecular markers of Plasmodium falciparum 
artemisinin resistance in Papua New Guinea
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1 Population Health & Immunity Division, Walter & Eliza Hall Institute of Medical Research, Melbourne, Australia. 2 Department of 
Medical Biology, University of Melbourne, Melbourne, Australia. 3 Vector Borne Diseases Unit, Papua New Guinea Institute of Medical 
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Mutations in the P. falciparum kelch 13 gene (Pfk13) are associated with artemisinin resistance 
and emerged in Cambodia in 2008. While there is growing evidence of widespread Pfk13 
mutations throughout South East Asia and recent reports of a C580Y mutant parasite isolated in 
Wewak, a port town in Papua New Guinea (PNG), insufficient evidence exists to determine the 
extent of the local spread of mutant parasites. We investigated the prevalence of Pfk13 
mutations in geographically distinct regions of PNG from samples collected in 2015 – 2018 
(n=1332). Isolates were screened by a standard Pfk13 PCR assay and sequenced. Sequencing 
showed 663 high quality Pfk13 sequences with five NS mutations; C580Y and 4 novel mutations 
R471C, N499K, K586E and Y635C. All mutations were found in a single isolate indicating that 
Pfk13 mutations are rare in the surveyed areas, with no C580Y mutation in the previously 
identified area. The single C580Y isolate in our study, was found in another port town, in the 
Morobe Province, indicating a potential entry site for the importation of drug resistant infections 
into PNG. Whilst these results show that mutants are rare, the identification of a C580Y mutation 
has increased ongoing surveillance of antimalarial resistance mutations nationwide.
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Ghazanfar Abbas1, Jenni Bauquier1, Charles El-Hage1, Anne Beasley2, Caroline Jacobson3, 
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1 Melbourne Veterinary School, The University of Melbourne, Werribee, Victoria, Australia. 2 School of Veterinary Science, University 
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Very little is known about the epidemiology of horse parasites from Australia. Currently, a 
comprehensive research project is underway to study various aspects of horse parasites. This 
study aimed to understand the epidemiology of intestinal nematodes of Thoroughbred horses in 
four climatic zones of Australia using a longitudinal survey. The study started in November 2019 
and 16 Thoroughbred breeding farms were recruited. Approximately, 25 faecal samples were 
tested from each farm every 1-2 month using the modified McMaster technique. To date, of 897 
samples tested from foals/weanlings, yearlings, mares, the prevalence of intestinal nematodes 
was 57.3%, with 46.6% being for strongyles and 10.7% for Parascaris. The mean faecal egg 
count (FEC) of strongyles was higher (403±661 EPG) than Parascaris (327±1073 EPG), with the 
highest FECs of 9,555 and 35,955 EPG, respectively. Parascaris eggs were only detected from 
young animals, with highest mean FEC in foals (584±1444) followed by yearlings (49±192). In 
adult horses, wet mares had higher burden of strongyles (358±738 EPG) than dry mares 
(198±272 EPG). These preliminary results indicate that the young horses have higher burden of 
intestinal nematodes than adults. Findings of this project will help to develop effective worm 
control strategies for Thoroughbred horses in Australia.
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Plasmodium spp. infections continue to cause nearly 230 million infections per year, with 
approximately half of the world living in malaria endemic countries. The Plasmodium parasite 
cycles between vertebrate and invertebrate hosts and displays distinct transcriptional profiles 
throughout its lifecycle. Little is known about the untranslated regions (UTRs) of Plasmodium 
parasites which play critical roles in post-transcriptional regulation that determine the mRNA 
molecule’s fate. Likewise, very little is known about the significance and breadth of mRNA 
isoforms and their role in the parasitic life-cycle. To address these gaps in our understanding of 
transcriptional behaviour in the Plamsodium spp. lifecycle we have performed the first full length 
RNA-sequencing of this genus, to our knowledge, at the sporozoite stage in P. berghei and P. 
vivax. Using PacBio’s IsoSeq pipeline and Sequel sequencing platform, we were able to capture 
full-length mRNA molecules to empirically determine transcript boundaries, including the UTRs 
that flank the coding sequence. We have also been able to elucidate a greater understanding of 
the isoform diversity of these parasites in the sporozoite stage. We believe this is a significant 
step forward towards determining functional relevance of isoform diversity and 
post-transcriptional regulation in these parasites and will provide a valuable resource to future 
researchers. 
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Ticks pose a threat to public health around the globe, particularly in urban areas where tick hosts 
can thrive in close proximity to humans. Bandicoots are suspected to be the primary host of ticks 
on Australia’s East Coast, but we have a poor understanding of the drivers of tick occurrence in 
urban areas, especially in Sydney’s Northern Beaches where tick encounters are frequent and 
tick-borne illnesses are common. 

Here we report on an online survey that aimed to determine the potential drivers of tick 
encounters in yards. We examined how the traits of yards and nearby natural landscapes relate 
to the presence of ticks as reported by residents. We received 604 responses, with 77.9% of 
respondents reporting that they encounter ticks in their yard. We found that traits like close 
proximity to wet sclerophyll forest, living adjacent to bushland, and frequent bandicoots and 
brush-turkey sightings were significant predictors of tick encounters in yards. We also found that 
traits like mulching and leaf litter cover on lawns were associated with host sightings.  This 
preliminary research reveals relationships between yard traits and tick encounters, and host 
sightings and tick encounters, that should be explored further to inform landscape-scale tick 
management solutions. 

 

 

 

 

 

 

 

 

 

40



ABSTRACTS 
Session 4

S20. Functional characterization of Babesia bovis PLP1 through hemolysis 
assays and generation of a knock out strain 

Martina Paoletta1, Ludmila Lopez Arias1, Jose M. Jaramillo Ortiz1, Paul Lacy2, Jacob M. 
Laughery3, Carlos Suarez2,3, Marisa Farber1, Silvina Wilkowsky1.
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Washington State University, Pullman, WA, USA.

Bovine babesiosis is a tick-borne disease caused by Babesia parasites affecting livestock 
production worldwide. We have previously identified in B. bovis a family of Perforin-Like Proteins 
(PLP) involved in pore formation and erythrocyte damage. One member, PLP1, is exposed to the 
host immune system during infection. This study aims to determine the function of PLP1 and its 
contribution to parasite’s pathogenesis.

The recombinant MACPF domain (responsible for pore formation in PLPs) of PLP1 was expressed 
and hemolysis assays were done incubating this protein with bovine RBCs. High hemolysis levels 
were obtained in a wide range of conditions.

A B. bovis knock out (KO) strain was generated by disruption of plp1. Parasites were transfected 
with a plasmid to guide replacement of plp1 with an egfp-bsd fusion gene, which was confirmed 
by PCR and sequencing. The in vitro replication of the KO in bovine RBC cultures was evaluated. 
Results showed a decreased growth rate compared to the wild type strain and a peculiar 
phenotype consisting of multiple parasites within a single RBC which suggests that the lack of 
PLP1 has a negative impact on the parasite’s egress and in its capacity to proliferate. Further 
studies are aimed to determine if the replication defect results in an attenuated phenotype in 
vivo.
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The global malaria burden had significantly reduced with the implementation of preventative 
approaches, but remains stagnant since 2015, and looks to increase with the impact of COVID- 
19. Developing a highly efficacious malaria vaccine is highlighted by WHO and the Gates 
foundation. However, this progress is hindered by an incomplete understanding of the immune 
mechanisms that mediate malaria. A prominent vaccine target is the ubiquitous circumsporozite 
protein, especially its immunodominant NANP repeat region. Multiple monoclonal antibodies 
(mAbs) to the repeat region have shown protective functions in animal models. We’ve 
demonstrated that anti-NANP antibodies are major contributors to the Fc mediated protective 
immune response. We have generated variable length and structurally constrained NANP 
peptides to investigate the binding confirmation for a series of mAbs. These mAbs were also 
characterized for their Fc mediated immune function. Our data suggested antibodies to the 
flexible or rigid NANP confirmations can be generated by vaccination. However, most of the 
mAbs bind to the unstructured NANP over the structurally constrained peptides. We have also 
found that variations in the antibody epitopes are important determinant of Fc mediated immune 
function. These finding show that antibody binding may impact effector functions and therefore 
implicate vaccine or therapeutic efficacy.
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Microbiology, School of Life Sciences, La Trobe University, Melbourne, Victoria 3086, Australia. 3 Arthur Rylah Institute for 
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Deer were introduced to Australia 150 years ago for farming and game, but wild deer 
populations have expanded considerably in recent years, posing increasing threats to agriculture, 
biodiversity and public health. In particular, wild animals in general are natural reservoir hosts 
for a variety of pathogens. However limited data is available on pathogens carried by Australian 
wild deer or whether these organisms pose biosecurity threats to humans, wildlife, livestock or 
other domestic animals. To address this gap in knowledge, we tested for the presence of seven 
parasitic genera in 243 blood samples collected from four wild deer species in eastern Australia. 
Blood samples were tested by PCR for the presence of Plasmodium, Trypanosoma, Babesia, 
Theileria, Toxoplasma, Sarcocystis and Neospora DNA. No amplification was obtained for either 
the 18S rRNA (or the cytochrome b gene in the case of Plasmodium) of the seven selected 
parasitic genera, suggesting that wild deer in eastern Australia, in contrast to deer overseas, 
currently pose little risk as vectors of these parasites to livestock and humans. This study 
represents the first molecular survey of its type in Australian deer and provides important 
baseline information about the health status of these animals. 
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Giardia duodenalis, the most prevalent human intestinal parasite, infects ~1 billion people and 
causes ~280 million annual cases of giardiasis. Although giardiasis can be self-limiting, it often 
results in severe and chronic disease, requiring treatment. However, current treatment options 
are inadequate and associated with increasing failure rates. For this reason, new drugs that 
improve clinical outcomes are desperately required. The Medicines for Malaria Venture’s 
Pathogen Box, a collection of 400 anti-microbial compounds represents an excellent resource for 
the identification of new antiparasitic agents. While, the anti-Giardia effects of these compounds 
has been previously reported, this work failed to identify known controls within the compound 
set, suggesting that data may be inaccurate. To examine this, we re-assessed the anti-Giardia 
activity of Pathogen Box compounds. Our work identified eight compounds with IC50 values <2 
μM including two compounds with sub-μM IC50s against multiple parasite lines (assemblage A, B 
and metronidazole resistant). Only four of these compounds were identified in the previous study 
highlighting the importance of assay selection and design when assessing compounds for 
biological activity. Interestingly, six may target giardial kinases that have yet to be exploited as 
drug targets.
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Stephanofilaria spp. are parasitic nematodes (up to 8 mm), associated with cutaneous lesions in 
cattle and other livestock and mammalian wildlife species. In Queensland, Haematobia irritans 
exigua, commonly known as buffalo fly (BF) transmit Stephanofilaria sp., which have been 
speculatively implicated in the aetiology of BF lesions. The sensitivity of currently used classical 
techniques to detect Stephanofilaria in skin lesions is low and there is currently no sequence for 
any member of the genus Stephanofilaria available on GenBank. To develop molecular assays for 
better detection of Stephanofilaria sp., skin biopsies were collected from freshly slaughtered 
cattle hides with obvious lesions near the medial canthus. Adult nematodes and microfilariae 
were isolated from the skin biopsies using a saline recovery technique. DNA was extracted, and 
ITS2 regions of rDNA and coxI region of mtDNA were amplified and sequenced. Both 
conventional and real-time PCR (SYBR Green and Taqman) methods were developed and 
optimised from the ITS2 sequence. Each assay specifically amplified DNA from Stephanofilaria 
nematodes and microfilariae. Specificity for each assay was tested against Onchocerca gibsoni 
and Dirofilaria immitus as well as host and vector DNA. Conventional PCR, Taqman and SYBR 
Green assays were shown to detect up to 1ng, 1pg and 100fg of Stephanofilaria DNA, 
respectively. The overall sensitivities of saline recovery and histology for Stephanofilaria sp. 
detection were 71.42% and 7.14%, respectively, relative to the molecular assays. The 
availability of an accurate and sensitive PCR test for Stephanofilaria will assist in clarification of 
the aetiology and epidemiology of buffalo fly lesions in cattle.
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Poster 6. A ‘multi-omics’ analysis of the novel aminobenzimidazoles reveals a depletion in 
haemoglobin derived peptides, Matthew Challis

Poster 7. Artemisinins and delayed death drugs act antagonistically in Plasmodium falciparum, 
Emily M. Crisafulli.

Poster 8. MULTIPLEX PCR AS A TOOL FOR THE DIAGNOSIS OF LEISHMANIA SPP. KDNA AND THE 
GAPDH HOUSEKEEPING GENE OF MAMMAL HOSTS, Renata de Cassia-Pires

Poster 9. CRISPR/Cas9 programmed genome editing of two genes in Schistosoma mansoni, 
Xiaofeng Du

Poster 10.How does malaria parasite control the trafficking of effector proteins outside its cell?, 
Mikha Gabriela

Poster 11.The effect of riboflavin analogues on the intraerythrocytic stage of Plasmodium, Ayman 
Hemasa

Poster 12. Integrative species delimitation and community structure of nematodes in three species 
of Australian flathead fishes (Scorpaeniformes: Platycephalidae), Md. Shafaet Hossen

Poster 13. High prevalence of Entamoeba bovis parasites in Australian wild deer, Jose L. Huaman

Poster 14. Identifying the key players of the Plasmodium falciparum exportome, Thorey K. 
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Clonorchis sinensis can survive and thrive in the mammalian bile duct, despite being exposed to 
bile and immune attack. Mechanisms underlying their adaptation are poorly understood, but 
previous study has suggested that Niemann-pick type C2 (NPC2)-like sterol-binding proteins 
may play a role. In insects, expansion of the npc2 gene family led to functional diversification, 
including novel forms of chemoreception. Herein, we curated C. sinensis NPC2-like proteins and 
predicted their functional roles. We employed a comparative genomics approach to infer 
sequence and structural homologies, phylogeny and evidence of transcription to group and 
functionally classify proteins. More than 32 C. sinensis NPC2-like proteins were predicted, with 
most retaining conserved secondary and tertiary structure. Only one protein retained the amino 
acid residues required to bind cholesterol. The other NPC2-like proteins clustered into four 
distinct phylogenetic groups and were variably transcribed in distinct developmental stages, with 
most being transcribed in the metacercarial stage. Our results support the proposal of a recent 
expansion of this protein family in liver flukes and provides evidence of functional diversification 
from sterol binding and transport. Further exploration of this npc2 gene family could provide 
insights into liver fluke biology and their adaptation to life in the bile duct. 
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del Monte, Madrid, Spain.

Anncaliia algerae, a microsporidian species that affects mosquitoes, has been related with 
life-threatening myositis and fatal disseminated microsporidiosis infections among 
immunocompromised hosts and has been identified in ditch water in different environments. The 
aim of this study was to study the presence of A. algerae in different water reservoirs and 
ecosystems in Bombali District, one of the biggest districts in Sierra Leone (SL). Twenty-nine 
water samples were randomly collected in Spring in 2019. Samples were collected in Eppendorf 
tubes and centrifuged at 2500rpm for 30 minutes. A FastDNA® Kit was used to extract DNA, 
which was purified with QIAquick PCR kit (Qiagen). A. algerae was studied by PCR using the 
NALGf2/NALGR1 primers according to previous methodologies. We detected A. algerae in three 
water samples collected in ponds from pig and animal slaughterhouses and from Makama, which 
is in line with previous studies reporting the presence of this parasite in ditch water and might 
suggest some environmental distribution in Bombali district. To our knowledge, this is the first 
communication reporting the presence of A. algerae in Bombali district, highlighting a potential 
threat for human health that should be carefully considered due to the high numbers of Ebola 
survivors and other immunocompromised individuals living in SL. 

 

 

 

 

 

 

 

 

 

 

 

 

50



ABSTRACTS 
Poster Session

P3. Shift in transcription factor Cut-like homeobox 1 (CUX1) and microRNA-721 profile 
in macrophages infected with  Leishmania .

Camilla de Almeida Bento, Stephanie Maia Acuña, Jonathan Miguel Zanatta, Lucile Maria 
Floeter-Winter, Sandra Marcia Muxel.

Universidade de São Paulo, Instituto de Biociências, São Paulo – SP

Leishmania parasite lives inside phagocytic cells, such as macrophages, subverting inflammatory 
response to change infection outcome. The parasite can modulate host gene expression, altering 
transcriptional, mediated by transcription factors, and post-transcriptional mechanisms mediated 
by microRNAs to survive inside host cells. CUX1 transcription factor is a downstream effector 
molecule that activate or repress the transcription of genes involved in proliferation and 
migration of cell in tumor. The murine BALB/c macrophage infection with  L. amazonensis leads 
to an increase in miR-721 expression, an intronic miRNA into  Cux1 gene, which negatively 
modulates  Nos2 expression and consequently lowers NO production, increasing infectivity. 
Therefore, we analyze the expression profile of  Cux 1 mRNA and miR-721 in bone marrow 
derived macrophages from BALB/c and C57BL/6 mice infected with L. amazonensis , and 
stimulated by LPS. Our data showed an inverse correlation in decreased levels of  Cux1 and 
increased miR-721 in infected BALB/c mice after 24 and 48h of infection, a mice strain 
susceptible to infection. Interestly, in resistant model of infection, C57BL/6-murine 
macrophages, the  Cux1 mRNA levels is maintained, but the miR-721 levels were increased at 
4-24 hours of infection. In silico analysis have shown that CUX1 and miR-721 can target genes 
important to immune response, such as  Tnf and Nos2,  indicating their possible roles in the 
modulation of infection. Our data indicated an impact of the macrophage genetic background to 
regulation of  Cux1 levels during infection and also a distinct biogenesis regulation of miR-721 
levels.

 

 

 

 

 

 

 

 

 

 

 

 

 

51



ABSTRACTS 
Poster Session

P4. Mechanisms of Plasmodium-induced bystander red blood cell death

Coralie Boulet1, Anna Sexton2, Elya Dekel3, Neta Regev-Rudzki3 Darren Creek2 and Teresa G. 
Carvalho1

1 Department of Physiology, Anatomy and Microbiology, La Trobe University, Australia. 2 Monash Institute for Pharmaceutical 
Sciences, Monash University, Parkville, Australia. 3 Faculty of Biochemistry, Department of Biomolecular Sciences, Weizmann 
Institute, Israel.

Severe anaemia is a common complication of Plasmodium falciparum infections and is associated 
with poor prognosis. Malarial anaemia is driven by the loss of non-infected red blood cells 
(RBCs), and although the underlying mechanisms are poorly understood, induction of 
erythrocyte death, or eryptosis, has been suggested as an important contributing factor. In this 
study, we show that P. falciparum induces eryptosis hallmarks in bystander RBCs in vitro, an 
effect that correlates with parasitaemia. We hypothesised that Extracellular Vesicles (EVs) or 
soluble factors secreted by Plasmodium-infected cells play a role in viability of bystander RBCs. 
Our preliminary data do not support a role of Plasmodium-EVs in the death of bystander RBCs. 
However, we observed that RBCs exposed to filtered conditioned media develop eryptosis 
hallmarks, and this death phenotype was partially blunted by glucose supplementation. Further, 
metabolomics analysis of bystander RBCs exposed to conditioned media revealed stimulated 
glycolysis of these cells. We concluded that glucose depletion contributes to Plasmodium-induced 
RBC death, but other key P. falciparum-derived soluble factors remain to be identified. 
Understanding how malaria parasites affect RBC viability is key for the development of novel 
anti-malaria therapeutic approaches. 
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P5. Combined use of feature engineering and machine-learning to predict 
essential genes in Drosophila melanogaster and its implications for other 
arthropods

Tulio L. Campos1, Pasi K. Korhonen2, Andreas Hofmann3, Robin B. Gasser2, Neil D. Young2

1 Department of Veterinary Biosciences, Melbourne Veterinary School, The University of Melbourne, Parkville, Victoria, 3010, 
Australia. 2 Bioinformatics Core Facility, Instituto Aggeu Magalhães, Fundação Oswaldo Cruz (IAM-Fiocruz), Recife, Pernambuco, 
50740-465, Brazil. 3 Griffith Institute for Drug Discovery, Griffith University, Brisbane, Queensland, 4111, Australia.

Characterising genes that are critical (essential) for the survival of an organism is important to 
gain a profound understanding of the fundamental cellular and molecular mechanisms that 
sustain life. Functional genomic investigations of the vinegar fly, Drosophila melanogaster, have 
unravelled the functions of numerous genes in this model organism, but results from phenomic 
experiments can sometimes be ambiguous. Interestingly, the features underlying gene 
essentiality are poorly understood, posing challenges for computational predictions. In the 
present study, we harnessed comprehensive genomic-phenomic data sets available for D. 
melanogaster and employed a machine-learning (ML)-based workflow to predict essential genes 
in this fly. We discovered strong predictors of such genes, paving the way for computational 
predictions of essentiality in less-studied arthropod pests and vectors of infectious diseases.
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P6. A ‘multi-omics’ analysis of the novel aminobenzimidazoles reveals a 
depletion in haemoglobin derived peptides

Matthew Challis1, Ghizal Siddiqui1, Raymond S. Norton2, Peter J. Scammells2, Shane M. 
Devine2 and Darren J. Creek1

1 Monash Institute of Pharmaceutical Sciences, Drug Delivery, Disposition and Dynamics, Monash University, Parkville, VIC 3052. 2 
Monash Institute of Pharmaceutical Sciences, Medicinal Chemistry, Monash University, Parkville, VIC 3052

Current antimalarial treatments are failing due to the emergence of resistance to current 
frontline antimalarials, and therefore the identification of novel antimalarials is urgently needed. 
The aminobenzimidazoles (ABIs) are a novel class of antimalarial that have excellent potency 
against the blood stage of Plasmodium falciparum, and retain activity against a number of known 
resistant strains. However, the mechanism of action of these compounds remains unknown, 
limiting the scope for further development. 

In order to explore the mechanism of action of ABIs, a multi omics approach utilising untargeted 
metabolomics, peptidomics and proteomics was undertaken. Following a 1 hour incubation, over 
600 metabolite features were detected, and a significant depletion in small peptides was 
observed following ABI treatment, suggesting the inhibition of haemoglobin digestion. The 
depletion in haemoglobin-derived peptides was confirmed through a dedicated peptidomics 
analysis, where a significant depletion in all haemoglobin-derived peptides was observed. Finally, 
the proteomics analysis identified disruption of a number of proteins associated with transcription 
and translation processes, suggesting that ABIs could potentially disrupt important protein 
synthesis pathways. Further work, including in vitro resistance generation, CETSA proteomics 
and chemoproteomic approaches will help us to identify the specific protein target(s) responsible 
for the ABIs antimalarial activity.
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P7. Artemisinins and delayed death drugs act antagonistically in Plasmodium 
falciparum

Emily M. Crisafulli1, Kit Kennedy1, Simon A. Cobbold1, Leann Tilley1 and Stuart A. Ralph1

1 Department of Biochemistry & Molecular Biology, Bio21 Molecular Science and Biotechnology Institute, The University of Melbourne, 
Victoria 3010, Australia.

‘Delayed death’ is a phenomenon observed in some apicomplexan species, such as Plasmodium 
falciparum, whereby parasites treated with inhibitors of apicoplast housekeeping successfully 
survive the first erythrocytic cycle following drug treatment but die in the subsequent cycle. The 
universal isoprenoid precursor, isopentenyl-pyrophosphate (IPP), is the only essential product of 
the apicoplast in the P. falciparum blood-stages. IPP plays a key role in various cellular 
processes, including protein prenylation. The isoprenoid, geranylgeranyl pyrophosphate (GGPP), 
is required for prenylation of Rabs that mediate cellular trafficking, notably the haemoglobin 
uptake pathway. The disruption in haemoglobin trafficking that results from apicoplast loss has 
been implicated as the proximate cause of delayed death. It is hypothesised that disruption of 
this pathway reduces the digestion of haemoglobin into free haem. This has possible implications 
for use of delayed death drugs in combination with artemisinins, which rely on free haem for 
activation. Here, we demonstrate that these two classes of drugs behave antagonistically, and 
we present preliminary data that directly implicates GGPP depletion in this antagonistic 
interaction. These data have potentially serious clinical implications due to the widespread use of 
delayed death drugs and artemisinins as antimalarials, in malaria prophylaxis, and in the 
treatment of other conditions.
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P8. MULTIPLEX PCR AS A TOOL FOR THE DIAGNOSIS OF LEISHMANIA SPP. 
KDNA AND THE GAPDH HOUSEKEEPING GENE OF MAMMAL HOSTS 

Renata de Cassia-Pires1, Myllena de Fatima Alheiros Dias de Melo2, Raquel da Hora Barbosa3, 
Andre Luiz Rodrigues Roque1 

1 Laboratory of Trypanosomatid Biology, Oswaldo Cruz Institute, FIOCRUZ, Rio de Janeiro, Rio de Janeiro, Brazil. 2 Laboratory of 
Molecular Biology and Endemic Diseases, Oswaldo Cruz Institute, FIOCRUZ, Rio de Janeiro, Rio de Janeiro, Brazil. 3 Center of Medical 
Sciences, Biomedical Institute, Fluminense Federal University, UFF, Niteroi, Rio de Janeiro, Brazil 

The PCR assays usually employed for Leishmania diagnosis does not simultaneously detect a 
constitutive gene that would certify the viability of the DNA sample. We present a multiplex PCR 
approach for the simultaneous diagnosis of the Leishmania sp. kDNA fragment and a catalytic 
domain segment of a conserved region of the mammalian gapdh gene. The protocol was 
designed through in silico PCR. The DNA detection sensitivity was tested with different 
concentrations of known L. tropica DNA, and the reproducibility of the assay was confirmed using 
samples from 106 wild mammals that were previously subject to Leishmania sp. kDNA analysis. 
The multiplex PCR system was capable of detecting 0.1 ng of L. tropica diluted in 100 ng of 
mammalian DNA. Of 51 kDNA samples that were previously found to be positive, 45 (88.2%) 
were positive for both targets, two were positive only for kDNA and four were negative for both. 
Of 55 kDNA samples that were previously identified as negative, 38 (69.1%) were positive for 
gapdh whereas the other 17 were negative for both targets. The proposed multiplex PCR system 
allows the simultaneous detection of the gapdh gene and Leishmania sp. kDNA in tissue samples 
derived from distinct wild mammal species.
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P9. CRISPR/Cas9 programmed genome editing of two genes in Schistosoma 
mansoni

Xiaofeng Du1,2, Donald P. McManus1, Juliet D. French3, Malcolm K. Jones4, Hong You1*

1 Immunology Department, QIMR Berghofer Medical Research Institute, Herston, Brisbane, Queensland, Australia. 2 Faculty of 
Medicine, The University of Queensland, Herston, Brisbane, Queensland, Australia. 3 Genetics & Computational Biology Department, 
QIMR Berghofer Medical Research Institute, Herston, Brisbane, Queensland, Australia. 4 School of Veterinary Science, The University 
of Queensland, Gatton, Australia

Our previous study has demonstrated CRISPR/Cas9-based gene editing shows cogent potential 
for the genetic modification of Schistosoma mansoni, which is the most devastating parasitic 
helminth diseases. We extended this approach to explore the functions of two genes of S. 
mansoni (SmAChE, acetylcholinesterase and SmfgfrA, fibroblast growth factor receptor). A 
reconstructed plasmid containing guide RNA (gRNA) complementary to target gene and Cas9, 
was delivered into S. mansoni eggs and schistosomules by transduction with lentiviral particles. 
Some parasites were also transfected with (knock-in) a single-stranded oligodeoxynucleotide 
(ssODN) donor encoding six stop codons. PCR was performed to confirm the extent of knock-in 
in the CRISPR/Cas9-treated parasites. Decreased AChE enzymatic activity and reduced egg 
viability were observed in SmAChE-edited parasites. To determine a large deletion between two 
gRNAs (gRNA3 & 4) distanced with 56 kb sequence in exon 1 of SmfgfrA, S. mansoni eggs were 
transfected with two CRISPR/Cas9 vectors (containing the gRNA3 and 4, respectively), followed 
by introducing a ssODN targeting on both gRNAs. Encouragingly, the large deletion has been 
confirmed by PCR analysis and significantly reduced eggs viability was observed in the 
SmfgfrA-knock-in eggs. The efficiency of CRISPR/Cas9 mutagenesis in S. mansoni will be further 
determined by the following next generation sequencing.
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P10. How does malaria parasite control the trafficking of effector proteins 
outside its cell?

Mikha Gabriela1,2, Dene Littler3, Cas Boshoven1, Brad Sleebs4, Dickson Leong1, Molly Schnider1, 
Benjamin K. Dickerman1, Paul R. Sanders1, Tania F. de Koning-Ward2, Brendan S. Crabb1,3,5, and 
Paul R Gilson1

1 Burnet Institute, Melbourne, Australia. 2 School of Medicine, Deakin University, Waurn Ponds, Australia. 3 Monash University, 
Melbourne, Australia. 4 Walter and Eliza Hall Institute, Melbourne, Australia. 5 University of Melbourne, Melbourne, Australia

Blood stage Plasmodium remodels its host cell by exporting hundreds of effector proteins. To 
reach the host erythrocyte, these proteins are first secreted out into the vacuole where the 
parasite resides and then further translocated across an enveloping parasitophorous vacuole 
membrane via Plasmodium translocon of exported proteins (PTEX). It is currently unclear how 
effector proteins, which is thought to first follow the classical secretory pathway, are further 
targeted to PTEX which resides in the vacuole membrane. Here, using a split nanoluciferase 
system, we first demonstrated that the substrate binding domain of PTEX ATPase component 
HSP101 does not specifically interact with the export motif of effector protein Pf3D7_0113300. 
We next attempted to express various mutant forms of Pf3D7_0113300 in parasite to dissect the 
export pathway and surprisingly observed a subpopulation of HSP101 co-localised with 
Pf3D7_0113300 mutant that is defective in export and retained in the endoplasmic reticulum 
(ER) of the parasite. Combined biochemical and spatio-temporal analysis showed that this 
HSP101 subpopulation readily interacts with effector proteins in the ER. These data suggest that 
HSP101 first recruit effector proteins in the parasite and escort them to the rest of PTEX complex 
in the parasitophorous vacuole membrane. 
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P11. The effect of riboflavin analogues on the intraerythrocytic stage of 
Plasmodium

Ayman Hemasa1, Kevin J Saliba1,2

1 Research School of Biology, Australian National University, Canberra, ACT, Australia. 2 Medical School, Australian National 
University, Canberra, ACT, Australia

Very little is known about the riboflavin (vitamin B2) requirements of the intraerythrocytic stage 
of Plasmodium falciparum. We previously found that two riboflavin analogues, roseoflavin and 
8-aminoriboflavin, inhibit malaria parasite proliferation by targeting riboflavin metabolism or 
utilisation. To identify more potent analogues, we screened an additional eight compounds. 
Unfortunately, none of the analogues possessed improved activity (IC50 values of 15-89 µM) and 
none appeared to target riboflavin metabolism or utilisation. To determine the mechanism of 
action of roseoflavin, we generated roseoflavin-resistant parasites by culturing the parasites 
under continuous drug pressure for 27 weeks. Drug pressure was discontinued when the 
roseoflavin IC50 had increased 10-fold. The roseoflavin-resistant parasites were found to be 
cross-resistant to 8-aminoriboflavin. Cloned parasites were subjected to whole genome 
sequencing and a non-synonymous mutation (L672H) found in the flavokinase, of 
roseoflavin-resistant parasites. Flavokinase is the enzyme responsible for converting riboflavin 
into flavin mononucleotide (FMN). FMN is then adenylated into flavin adenine dinucleotide (FAD), 
by FAD synthetase. These flavins are essential cofactors for flavoproteins, many of which are 
involved in essential metabolic pathways. Roseoflavin and 8-aminoriboflavin were also tested 
against P. knowlesi, a species that mainly infects simians. Roseoflavin was equally potent against 
both Plasodium species, but 8-aminoriboflavin was >4 times more potent against P. falciparum 
compared to P. knowlesi. A parasite line expressing GFP-tagged flavokinase was successfully 
generated and used to show that flavokinase localises to the cytosol and nucleus. Purified 
PfFK-GFP phosphorylated riboflavin into flavin mononucleotide. This parasite’s sensitivity to 
roseoflavin and 8-aminoriboflavin is unaltered. These results show the importance of flavokinase 
as a potential antimalarial target. 
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P12. Integrative species delimitation and community structure of nematodes in 
three species of Australian flathead fishes (Scorpaeniformes: Platycephalidae)

Md. Shafaet Hossen 1,2*, Skye Wassens 3, Shokoofeh Shamsi 1

1 School of Animal and Veterinary Sciences & Graham Centre for Agricultural Innovation, Charles Sturt University, Wagga Wagga, 
NSW 2678, Australia. 2 Department of Fisheries Biology and Genetics, Bangladesh Agricultural University, Mymensingh 2202, 
Bangladesh. 3 School of Environmental Sciences

This study was aimed at determining the integrative characterisation of nematodes from three 
species of edible flathead fishes (Scorpaeniformes: Platycephalidae) in New South Wales, 
Australia, as well as how these communities of nematodes are structured in flatheads. Tiger 
(Platycephalus richardsoni (Castelnau); n=20) and sand flatheads (Platycephalus bassensis 
(Cuvier); n=20) sourced from the Nelson Bay area, and the dusky flathead (Platycephalus fuscus 
(Cuvier); n=20) from the Manning River, Taree were examined for the presence of nematodes. 
The nematodes were initially classified morphologically as 12 different types belonging to the 
families Anisakidae (Anisakis types I, II, & III, Contracaecum type II, Terranova types I & II), 
Raphidascarididae (Hysterothylacium types IV, VI, VIII, and H. zhoushanense larva), and 
Gnathostomatidae (Echinocephalus sp. larva), Capillariidae Capillaria sp.), followed by genetic 
identification through sequencing of the internal transcribed spacer (ITS-1, 5.8S, ITS-2) regions. 
Phylogenetic analyses revealed the evolutionary relationship between the identified larval 
nematodes in the present study with GenBank nematodes (larvae and adults). Sand flathead was 
90% infected with nematodes followed by tiger flathead at 85% and dusky flathead at 15%. 
Nematodes infecting estuarine dusky and oceanic sand and tiger flathead contrasted markedly. 
The analysis of similarities (ANOSIM) showed significant differences (p<0.001) in the 
composition of taxa within nematode communities between the three species of flathead (global 
R=0.208) with the highest difference being between sand and dusky flathead (R=0.308, 
p<0.001). The findings of the present study provide a foundation for future investigations of the 
community composition, life cycles, and distribution of nematode populations in edible Australian 
fish and to explore and clarify their significance to public health.
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P13. High prevalence of Entamoeba bovis parasites in Australian wild deer

Lily Kenchington-Evans1, Jose L. Huaman1, Carlo Pacioni2,3, Mark Doyle4, Teresa G. Carvalho1

1 Molecular Parasitology Laboratory, Department of Physiology, Anatomy and Microbiology, School of Life Sciences, La Trobe 
University, Melbourne, Victoria 3086 Australia. 2 Arthur Rylah Institute for Environmental Research, Department of Environment, 
Land, Water and Planning, 123 Brown Street, Heidelberg, Victoria 3084 Australia. 3 Murdoch University, South street, Murdoch, 
Western Australia 6150 Australia. 4 South East Local Land Services, New South Wales 2550 Australia  

Deer have been introduced in Australia 150 years ago and subsequently established wild 
populations, posing increasing threats to biodiversity, agriculture and public health. Wild and 
farmed deer overseas have been shown to carry a variety of pathogens that can cause infections 
to livestock, domestic animals and humans. However, little is known about the infectious status 
of wild deer in Australia. This study investigated the presence of endoparasites in Australian wild 
deer populations. We focused on the intestinal parasite Entamoeba, as some species can cause 
severe disease in livestock and humans and have been recently identified in deer populations 
overseas. Faecal samples from two deer species obtained in Victoria and New South Wales were 
analysed for the presence of Entamoeba by PCR. Sequencing of the 18S rRNA gene revealed a 
prevalence of infection of 80.5% (n=41). Phylogenetic analysis showed the presence of three 
different strains of E. bovis. Moreover, most of the isolates clustered with E. bovis previously 
detected in goat, cattle and deer. Our data demonstrates for the first time that Australian deer 
are infected, at high prevalence by Entamoeba spp. Further analysis is currently ongoing to 
determine the prevalence of infection in livestock within the same regions. 
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P14. Identifying the key players of the Plasmodium falciparum exportome.

Thorey K. Jonsdottir1,2, Hayley E. Bullen1, Paul R. Gilson1 and Brendan S. Crabb1,2.

1 Burnet Institute. 2 University of Melbourne

Plasmodium falciparum, the causative agent of severe malaria, has developed resistance to most 
available anti-malarial drugs and there is a dire need to discover new drug targets for future 
therapeutic use. The asexual blood stage of P. falciparum causes the clinical symptoms of 
malaria and is therefore an attractive target for chemoprevention strategies. In this stage the 
parasites invade erythrocytes and envelope themselves inside membranous vacuoles. The 
parasites then export 10% of their proteome into the erythrocyte to perform vital host cell 
modifications. It has been estimated that 20% of exported proteins are essential, however, the 
functions of the majority of these proteins have not been experimentally determined. Through 
bioinformatics analysis I have identified 63 exported proteins likely to be essential, whereby 44 
have not been previously studied. To characterise their essential roles I am currently inserting an 
inducible knockdown switch into the genes for 10 of these essential proteins using various 
gene-modifying techniques, such as CRISPR-Cas9 and selection-linked integration. To derive the 
functions of these proteins, expression will be ‘switched off’ and the resulting phenotypic changes 
studied. These proteins could represent an untouched reservoir of the ‘druggable proteome’ and 
clarifying their essential roles could help form future drug targets.
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P15. The invasive blue tick: A looming threat to Africa’s cattle farming

Esther G. Kanduma1,2, David Emery2, Naftaly W. Githaka3, Jan Šlapeta2
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Sydney School of Veterinary Science (SSVS), University of Sydney, Sydney, New South Wales. 3 International Livestock Research 
Institute (ILRI), P.O. Box 30709-00100, Nairobi, Kenya.

The invasive Rhipicephalus microplus, an efficient vector of tick fevers caused by Babesia bovis, 
Babesia bigemina, and Anaplasma marginale has rapidly spread into many African countries over 
the last decade. In many areas, it has been reported to displace progressively, the indigenous R. 
decoloratus and R. annulatus sometimes establishing itself in areas predicted to be climatically 
unsuitable for its survival. The latest confirmation of the occurrence of the tick in Kenya and 
recent findings of widespread occurrence of R. microplus in Uganda and Cameroon have been 
attributed to uncontrolled transborder animal movements. These recent findings of widespread 
occurrence of R. microplus in Africa provide the fundamental basis and rationale to implement 
diagnosis, urgent strategic control and surveillance to determine and monitor the spread of R. 
microplus and vector competence for B. bovis in Africa.
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Depend on Apicoplast Lipid Metabolic Plasticity and Host Organelle Remodeling

Souad Amiar1,5 , Nicholas J. Katris1,5 ,Laurence Berry2 , Sheena Dass1 , Samuel Duley1 , 
Christophe-Sebastien Arnold1 , Melanie J. Shears3 , Camille Brunet1 , Bastien Touquet4 , Geoffrey 
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1 ApicoLipid Team, Institute for Advanced Biosciences, CNRS UMR5309, Universite ́ Grenoble Alpes, INSERM U1209, Grenoble, France 
.2 Dynamique des interactions Membranaires normales et pathologiques, UMR5235, Universite ́ Montpellier II, Montpellier, France. 3 
McFadden Laboratory, School of Biosciences, University of Melbourne, Melbourne, VIC 3010, Australia. 4Team Cell and Membrane 
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Alpes, Grenoble, France. 5 These authors contributed equally. 6 Senior author. 7 Lead Contact.

Apicomplexan parasites are unicellular eukaryotic pathogens that must obtain and combine lipids 
from both host cell scavenging and de novo synthesis to maintain parasite propagation and 
survival within their human host. Major questions on the role and regulation of each lipid source 
upon fluctuating host nutritional conditions remain unanswered. Characterization of an apicoplast 
acyltransferase, TgATS2, shows that the apicoplast provides (lyso) phosphatidic acid, required 
for the recruitment of a critical dynamin (TgDrpC) during parasite cytokinesis. Disruption of 
TgATS2 also leads parasites to shift metabolic lipid acquisition from de novo synthesis toward 
host scavenging. We show that both lipid scavenging and de novo synthesis pathways in 
wildtype parasites exhibit major metabolic and cellular plasticity upon sensing host lipid-deprived 
environments through concomitant (1) upregulation of de novo fatty acid synthesis capacities in 
the apicoplast and (2) parasite-driven host remodeling to generate multi-membrane-bound 
structures from host organelles that are imported toward the parasite.
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University, Parkville, Australia

Malaria poses a major global health challenge as resistance develops to current treatments, 
requiring new antimalarials operating via alternate mechanisms of action. A fragment screen at 
MIPS identified 2-arylbenzimidazoles as hits for apical membrane antigen 1 (AMA1), a potential 
malaria target.[1] A high-throughput screen by AstraZeneca found a structurally similar 
compound, 2-(2-amino-1H-benzo[d]imidazol-1-yl)phenol (ABI), to be a potent inhibitor (IC50 
<100 nM) of both drug-sensitive and drug-resistant strains of Plasmodium falciparum.[2] 
Subsequently, it was found that the ABI did not bind to AMA1, although it retained potency 
against resistant strains, suggesting a potentially novel mechanism of action. We have explored 
the structure-activity relationship (SAR) of ABIs and found that the 1,4-amino phenol 
relationship was crucial to antiplasmodial activity.[3] Substitution around the phenol has been 
explored, with methyl and methoxy substituents potency. The effects on antimalarial activity of 
substitution around the benzimidazole was yet to be explored and derivatives containing various 
substituents at differing positions of the benzo ring have now been synthesised. A number of 
methyl substituted derivatives were found to have IC50s in a 72-hour growth inhibition assay 
below 20 nM  while disubstitution led to a 5 nM compound.
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Plasmodium falciparum is the most prevalent and fatal species among human malaria parasites. 
The parasite has a complex lifecycle in its human host, including asexual and sexual stages. The 
sexual-stage parasites (gametocytes) undergo a dramatic morphological change during their 
maturation. The shape-changing ability of gametocytes is regulated by their cytoskeletons, with 
microtubules playing a crucial role. We have identified an unusual microtubule-based structure in 
the nucleus of early-stage gametocytes emanating from a microtubule-organizing center (MTOC) 
associated with the nuclear membrane. In this project, we aim to study the nuclear microtubules’ 
dynamics and function in P. falciparum gametocytes. We hypothesis that nuclear microtubules 
play an important role in the shape and organization of the gametocyte’s nucleus. We propose 
that the MTOC serves as a nucleation point for the cytoplasmic microtubules, thereby initiating 
the formation of a structure that controls gametocyte morphology during its 12-day development 
period.
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P19. Novel virtual resources for the teaching of culture of emerging human 
parasites

Sergio Llorens1, Carolina Hurtado1, Fernando Izquierdo1, Mark D. Evans2, Antonio Peña-Fernández2

1 Universidad San Pablo CEU, Facultad de Farmacia, Madrid, Spain. 2 Leicester School of Allied Health Sciences, Faculty of Health and Life 
Sciences, De Montfort University, The Gateway, Leicester LE1 9BH, UK.

The COVID-19 pandemic has resulted in unprecedented changes and curriculum modifications to 
adapt medical education to the new situation. In order to comply with public health measures to 
respond to the on-going pandemic, De Montfort University (DMU, UK) and the Spanish University of 
San Pablo CEU (USP-CEU) and Miguel Hernández de Elche, are developing a series of innovative and 
engaging on-line units for teaching and learning parasite culture using  the Virtual Laboratory in 
DMU e-Parasitology® (http://parasitology.dmu.ac.uk/learn/laboratory.htm). To date, the Cell 
Culture Laboratory (USP-CEU) has created an e-learning unit that shows all the practices and 
procedures of working in a parasite culture unit in conjunction with detailed information and videos 
of parasitologists working in real conditions with amoebas and Leishmania infantum cultures, which 
is available here: http://parasitology.dmu.ac.uk/learn/lab/parasite_cell_cultures/story_html5.html. 
In order to encourage the development of autonomy, capacity and capability in the student and to 
use the DMU e-Parasitology® package in CPD training on the culture of emerging human parasites, 
USP-CEU is developing two more highly interactive units about the culture of Balamuthia 
mandrillaris and Trichomonas vaginalis, which will present formative mini-games and activities to 
provide a holistic learning on the culture of these parasites and tips and strategies for the 
appropriate cultivation of these parasites. These novel resources could help with the teaching and 
learning of these important practical techniques and methods, which are critical to any future 
technician and/or researcher of medical parasitology.
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P20. Knowledge, attitudes and practices that the residents of the municipality 
of Villanueva, Cortés have about Leishmaniasis disease during 2019

Konny López 1; Wendy Valladares 1,2

1 Department of Parasitology, National Autonomous University of Honduras. 2 Research Institute in Microbiology, UNAH Ciudad 

Universitaria Tegucigalpa Honduras

Introduction: Leishmaniasis represent a significant global public health problem. Honduras is 
an endemic country of the disease, in the past years a total of 1372 cases of Leishmaniasis have 
been reported. Objective: To evaluate the knowledge, attitudes and practices that the residents 
of Villanueva Cortés have about Leishmaniasis, during the year 2019. Methodology: Two active 
visits were made in the villages of San Isidro and Venado in Villanueva Cortés, capturing a total 
of 85 participants. Participants' knowledge, attitudes and practices were identified through the 
application of the CAP survey. Results: It was identified that 79% of the participants knew 
about the disease, modes of transmission and prevention. Regarding the attitudes of the 
residents regarding the possibility of taking preventive measures, 73% mentioned that they 
would use a mosquito net if necessary, however, fortunately 82% of the participants responded 
positively to the implementation of preventive measures to avoid the disease. Conclusion: 
Despite the fact that the population's knowledge about the disease is high, there are still people 
who are willing to apply preventive measures, so the national health system must keep its 
efforts active in educating the population, in relation to this and other communicable diseases.
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P21. Age dependent differences upon first in-vitro exposure to Plasmodium

Jessica R Loughland1,2, Nicholas L Dooley1, Dean W Andrew1, Arya SheelaNair1, Peta E 
Tipping2, Nicholas M Anstey2, Gabriela Minigo2,3, Michelle J Boyle1,2

1 QIMR Berghofer Medical Research Institute, Brisbane, Australia. 2 Menzies School of Health Research, Darwin, Australia and Charles 
Darwin University, Darwin, Australia; 3 College of Health and Human Sciences, Charles Darwin University, Darwin, Australia.

Malaria remains a major global health issue, with children the most at-risk group. To improve 
outcomes for children, an increased understanding of the differences in immune responses 
between children and adults to Plasmodium is key. We investigated innate (monocytes, Vδ2 γδ T 
cells, NK cells) and adaptive (Tfh, Treg) immune subsets in malaria-naive children and adults 
after in-vitro stimulation with Plasmodium-infected RBCs (pRBCs). After pRBC stimulation, we 
show monocytes from children produce more cytokines including IL-10, IL-1β and IL-6 compared 
to adults and children have more polyfunctional (multiple-cytokine) producing monocytes than 
adults. In contrast adults, had a higher proportion of Vδ2 γδ TNF/IFNγ producing cells compared 
to children, and higher IFNγ responsive NK cells. Alongside differences in innate subset 
responses, we show children have a higher proportion of activated Tfh and Tregs after pRBC 
stimulation. These data provide insights into the differences in immune responses between 
children and adults after a first in-vitro Plasmodium exposure. Future experiments will aim to 
unravel the transcriptional profile of these cells. Together these results inform our understanding 
of age dependent differences that contribute to the development of protective anti-malarial 
immunity.
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P22. Monogenean parasites infecting Clarias gariepinus spread like wildfire in 
an aquarium at the University of Johannesburg.

Mpho Maduenyane, Quinton M. Dos Santos, Annemariè Avenant-Oldewage.

Department of Zoology, University of Johannesburg, South Africa.

Clarias gariepinus is one of the most dominantly cultured freshwater fish species in Africa. This 
species is of great economic importance in South Africa as it is farmed in all provinces except in 
the Free State. Considering this great demand for C. gariepinus, it is important to conduct 
research that addresses the parasites that may pose a threat to its health. Specimens of C. 
gariepinus were purchased from a fish farm and released into the aquarium. However, these fish 
were infested with monogenean ectoparasites preliminarily identified as Macrogyrodactylus sp. 
Therefore, this study was aimed at utilizing advanced morphological and molecular techniques to 
verify the identification and produce a detailed description of the Macrogyrodactylus species. 
Glycerine ammonium picrate (GAP) mounted parasites were studied using light microscopy and 
compared to three species of Macrogyrodactylus parasitizing C. gariepinus. Additionally, whole 
worms and isolated haptoral sclerites were examined using scanning electron microscopy. 
Molecular analysis involved characterization of the ITS and 18S rDNA fragments. Generated 
molecular data was compared with that of other species of the genus from GenBank. Results 
showed the parasite to be closely related to Macrogyrodactylus congolensis (Prudhoe, 1957) and 
will allow for a detailed, updated re-description of this species.
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P23. Implementing a novel genomics-informed malaria surveillance strategy 
for strengthening data-driven responses in Papua New Guinea

Samuel McEwen1, Leo Makita2, Evelyn Lavu2, Nakapi Tefuarani3, William Pomat4,Tamarah 
Koleala4, Zebedee Kerry4, Dulcie Lautu-Ninda1,4,5, Diana Timbi4, Paul Pumuye3, Francis Lelngei2, 
Willie Nagani3, Rachael Farquhar1, Stephan Karl4,6, Christopher Morgan1, Paul Horwood6, Tanya 
Russell6, Kamala Ley-Threimer7, Angela Devine7, Livingstone Tavul4, Jack Richards1, Freya 
Fowkes1, Nigel Beebe8, Richard Price7, Tom Burkot6, David Williams9, Ivo Mueller5, Alyssa 
Barry1,5, Moses Laman4,Leanne J. Robinson1,4,5

1 Burnet Institute, Melbourne, Victoria, Australia. 2 National Department of Health, NCD, Papua New Guinea. 3 School of Medicine 
and Health Sciences, University of Papua New Guinea, NCD, Papua New Guinea 4Papua New Guinea Institute of Medical Research, 
Madang, Papua New Guinea. 5 Walter and Eliza Hall Institute, Melbourne, Australia. 6 James Cook University, Cairns, Australia. 7 
Menzies Research Institute, Darwin, Australia. 8 University of Queensland, Brisbane, Australia. 9 Australian Animal Health Laboratory, 
CSIRO, Geelong, Australia

STRIVE PNG is a consortium of organisations from PNG and Australia working together to: 1) 
strengthen VBD surveillance and response systems; 2) develop policy options for health system 
support. To generate evidence on the implementation of rapid-response models of pathogen 
genomics-informed surveillance strategies for malaria (and other vector-borne diseases) in PNG, 
a network of sentinel surveillance sites is being established to capture malaria and arbovirus 
incidence and morbidity indicators. Sentinel surveillance sites electronically capture real-time 
febrile illness cases and obtain samples for molecular diagnosis and resistance marker 
identification at a centralised molecular laboratory in Port Moresby. A subset of samples will 
undergo parasite genomic analysis. All data, along with entomological data, will be integrated 
and co-visualised in a spatial decision support tool. We describe the implementation design and 
characteristics of the system at sentinel sites and a central laboratory in PNG. STRIVE PNG 
represents a novel approach to combining case-based febrile illness incidence data with near 
real-time molecular diagnosis and resistance-marker detection using syndromic sentinel 
surveillance. This implementation research will generate critical evidence on how to transition 
from disease mapping as a research and priority setting activity, to a locally applied tool to 
enhance decision-making and real-time response within the health system.
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P24. COMPOSITIONAL VARIATIONS ON 5’UTR OF TRANS-SIALIDASES AND 
POTENTIAL USE FOR TRYPANOSOMA CRUZI GENOTYPING

Myllena Fatima Alheiros Dias Melo1, Franklin Souza da Silva1, Otacilio Moreira1, Christian 
Macagnan Probst3; Adeilton Brandão2 and Constança Britto1 

1 Laboratório de Biologia Molecular e Doenças Endêmicas / Oswaldo Cruz Institute / Oswaldo Cruz Foundation. 2 Laboratório 
Interdisciplinar de Pesquisas Médicas / Oswaldo Cruz Institute / Oswaldo Cruz Foundation. 3 Bioinformatics and Computational 
Biology Laboratory / Carlos Chagas Institute / Oswaldo Cruz Foundation 

Through Trypanosoma cruzi genome study, a number of genomic targets has been identified for 
genotyping purpose. Genotyping algorithms have been used to define the lineages, but 
interpreting results is somewhat subjective and time consuming. Besides the wide range of 
molecular targets already identified, the molecular diagnosis per se is neither capable of directly 
genotyping clinical samples, nor making a correlation between parasite and disease evolution. 
Therefore, in this work, we evaluated the nucleotide composition of trans-sialidase genes to 
characterize strains. Variations in this multigenic family, in special on 5’UTR (untranslated 
region) could determine biological strain profile. To assess the potential of a segment of 
trans-sialidase (TS), we designed oligonucleotides for a segment containing part of 5'UTR and a 
portion of TS coding region. Amplification of this segment followed by sequencing allowed us to 
carry out the nucleotide compositional analysis, which revealed important motif on 5’UTR of TS. 
New oligonucleotides were designed for these regions and submitted to HRM-COLD-PCR. The 
results suggest an association with the transmission cycles and virulence of these parasite. This 
initial study indicates a discriminatory potential of 5' UTR of TS to be explored in genotyping as a 
complementary approach for molecular diagnostic in Chagas disease.
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P25. Quantification of parasites load in sera samples of patients with distinct 
clinical manifestations during the chronic phase of Chagas disease

Melo, Myllena Fátima Alheiros Dias1; Moreira, Otacilio1; Lorena, Viriginia Maria Barros2; 
Cavalcanti, Maria Glória3; Gomes, Yara de Miranda2; Britto, Constança1 

1 Laboratório de Biologia Molecular e Doenças Endêmicas, IOC-Fiocruz, Rio de Janeiro, Brazil. 2 Laboratório de Imunoparasitologia, 
CPqAM-Fiocruz, Recife, Brazil.  3 Ambulatório de Doença de Chagas do Hospital Universitário Oswaldo Cruz, HUOC, Recife, Brazil. 

Inconclusive results of serological tests for Chagas' disease (CD) produce an impact on blood 
banks worldwide, resulting in a high number of discarded bags or risk of transmission by blood 
transfusion. Molecular techniques such as quantitative Real Time PCR (qPCR) have been used to 
support the diagnosis and monitoring of parasitic load from peripheral blood samples. One 
promising perspective for the molecular diagnosis is the possibility to detect T. cruzi DNA from 
the same serum samples used for the serological tests. In this work, a multiplex qPCR assay was 
employed to quantify and compare parasite load from serum and blood samples of chronic 
patients. The load medians from serum and blood were 1.125 and 1.230 parasites 
equivalents/ml, respectively. Comparison between patients presenting cardiac, digestive, mixed 
or indeterminate clinical forms of CD result in no statistical difference on parasite load. Moreover, 
using a serological test as gold standard, qPCR sensitivities for T. cruzi detection were 95.0% 
and 97.5%, for serum and blood samples, respectively, and specificities were 100% for both 
samples. Taken together, our data suggest the potential of serum samples for the molecular 
diagnosis and parasite load quantification by qPCR, to be applied in reference laboratories of 
Chagas disease diagnosis
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P26. DEVELOPMENT AND VALIDATION OF RAPID PEN-SIDE DIAGNOSTIC TESTS 
FOR DETECTION OF ANAPLASMA MARGINALE AND EHRLICHIA RUMINANTIUM 
INFECTIONS OF CATTLE

Sarah Akwabi Mukolwe – Directorate of Veterinary Serices, Kenya, David Odongo – University 
of Nairobi, Kenya, Roger Pelle – International Livestock Research Institute (ILRI), Lucy Kamau – 
Kenyatta University, Kenya, Dr. Esther Kanduma – University of Nairobi, Kenya.

Tick-borne diseases remain the biggest threat to sustainable cattle production in Sub-Saharan 
Africa. Heart water is a fatal disease caused by Ehrlichia ruminantium transmitted by 
Amblyomma ticks. Anaplasmosis caused by rickettsia-like organisms of the genus Anaplasma, 
transmitted mainly by ticks results in hemolytic anemia, loss of weight, abortion, lower milk 
production and death. Management of these diseases remains a challenge since the available 
diagnostic methods are laborious and requires qualified personnel in equipped laboratories thus 
are impractical for field applications. Enzyme-linked immunosorbent assays based on antigens 
derived from the two tick-borne parasites is routinely used as the main serodiagnostic test. 
These antigens are the MSP5 (major surface protein 5) and MAP1-B (major antigenic protein 1B) 
of A. marginale and E. ruminantium respectively. These ELISA antigens have been demonstrated 
as suitable candidates for development of rapid diagnostic tests. These antigens will be 
expressed and purified to generate immunodominant recombinant antigens MSP5 and MAP1B to 
be used to develop lateral flow diagnostic tests for rapid detection of the respective parasite. The 
assembled kits will be validated in the laboratory using infected bovine blood. Efficiency of the 
diagnostic tests will be confirmed by large scale validation in comparison to ELISA and PCR using 
field samples.
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P27. Molecular epidemiology hookworms, Echinococcus and Taenia species in 
dogs in Kenya

Erastus Mulinge1, 2, David Odongo2, Sammy Njenga1, Japhet Magambo3, Thomas Romig4

1 Kenya Medical Research Institute P.O. Box 54840 00200 Nairobi, Kenya. 2 School of Biological Sciences, University of Nairobi, P.O. 
Box 30197 00100 Nairobi, Kenya. 3 Meru University of Science and Technology. P.O. Box 927 60200 Meru, Kenya. 4 Parasitology 

Unit, University of Hohenheim, 70599 Stuttgart, Germany

Dogs are reservoirs of several parasites which cause zoonoses of public health significance 
worldwide. There is scanty data on the prevalence of intestinal parasites of dogs and their impact 
on public health in Kenya. This study aimed at establishing the prevalence and distribution of 
Echinococcus granulosus sensu lato, Taenia spp. and other zoonotic intestinal parasites in dogs 
in Kenya. Dog faecal samples were collected from the environment in Turkana, Meru, Isiolo and 
Narok counties and microscopically examined for the detection of intestinal parasites. 
Genotyping of hookworms, Echinococcus and Taenia spp. was performed by polymerase chain 
reaction-restriction fragment length polymorphism and or DNA sequencing. Ancylostoma 
caninum, A. braziliense, and A. cf. duodenale were the canine hookworm species identified. 
Eleven percent of faecal samples had taeniid eggs, among these four Echinococcus spp. E. 
granulosus sensu stricto, E. canadensis (G6/7), E. ortleppi and E. felidis were identified. 
Taenia/Hydatigera species identified included T. Hydatigena, T. multiceps, T. serialis (sensu 
lato), T. madoquae, T. ovis, T. saginata and Hydatigera taeniaeformis. This study identified 
zoonotic parasites in dogs that pose potential public health risk to humans and recommend 
control measures to avert transmission to humans.
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P28. Toll-like receptors couple microRNA regulation targeting macrophage 
inflammatory response in Leishmania infection

Sandra Marcia Muxel, Stephanie Maia Acuña, Juliane Cristina Fernandes Ribeiro, Jonathan 
Miguel Zanatta , Lucile Maria Floeter-Winter

Departamento de Fisiologia, Instituto de Biociências, Universidade de São Paulo, São Paulo, SP, Brazil.

 
Virulence factors of Leishmania, as lipophosphoglycan, can trigger Toll-like receptors (TLRs) 
leading inflammatory response of macrophages. TLR signaling can be regulated by 
post-transcriptional control of gene expression via microRNAs (miRNAs). Here, we study the 
function of TLRs and miRNAs mechanisms in the Leishmania amazonensis infection of C57BL/6 
(WT) Bone Marrow Derived-macrophages (MØ). The absence of TLR2, TLR4 and MyD88 
increased infectivity of Leishmania amazonensis in vitro. Also, these molecules interfere in the 
nitric oxide production by blocking Nitric Oxide Synthase 2 (Nos2) mRNA expression in both 
knockout models and increasing the Arginase 1 transcripts in TLR2-/--MØ, enzyme involved in 
polyamines production and parasite survival. Indeed, L. amazonensis infection of WT-MO 
upregulated the levels of miRNAs: let-7e, let-7f, let-7g, miR-294 and miR-721. The upregulation 
of let-7e in L. amazonensis infected-WT-MØ was not observed in MyD88-/-, TLR2-/- and TLR4-/-. 
The inhibition of let-7e modulates the TLR pathway gene expression, as recognition and adaptors 
molecules, as TLR9, MD-2, TIRAP and TRAF6, NF-kB signaling and immunomodulators, such as 
COX2, GM-CSF and NOS2, reducing infectivity. Interestingly, infection of BALB/c-MØ upregulated 
miR-294, miR-302d and miR-721 expression, targeting Tnf, Mcp-1, and Nos2. In conclusion, TLR 
and miRNA reprogramming the macrophage response to L. amazonensis infection.
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P29.  The potential of Manuka oil as a novel topical scabicide

Nirupama Nammunige1, Kylie Agnew-Francis2, Deepani Fernando1, Sara Taylor1, Hieng Lu1, 
Craig Williams2, Robin B. Gasser3 and Katja Fischer1

1 Cellular and Molecular Biology Department, Infectious Diseases Program, QIMR Berghofer Medical Research Institute, Brisbane, 
Australia. 2 School of Chemistry and Molecular Biosciences, The University of Queensland, Queensland, Australia. 3 Faculty of 
Veterinary Science and Agricultural Sciences, The University of Melbourne, Melbourne, Australia

Scabies, the contagious human skin disease is caused by the obligate parasitic mite Sarcoptes 
scabiei var. hominis and the infection is linked to secondary bacterial infections.Scabies affects 
300 million people per year worldwide and is a major health problem in remote Australian 
Aboriginal communities. Currently available drugs are suboptimal as they target mainly the 
motile parasite stages, but fail to kill eggs and mite resistance against them is emerging. 
Therefore, finding a novel scabicide is needed. Manuka oil, extracted from the Manuka tree 
(Leptospermums coparium), has been reported to have antimicrobial and acaricidal properties 
but its active compounds and their ovicidal and miticidal efficacy for scabies have not been 
examined. According to preliminary data, 4% Manuka oil showed an outstanding (>95%) 
ovicidal and 100% miticidal activity in 24 hours, indicating it may be a candidate drug 
superseding currently available treatments. Our project aims to identify the active chemicals and 
their targets, using in vitro bioassays and proteo-transcriptomic analysis respectively. Ultimately, 
the best candidate molecules will be tested in a porcine scabies model. The expected outcome of 
this project is a novel topical treatment that will help to reduce scabies and its associated 
sequelae worldwide.
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P30. Characterisation of Plasmodium falciparum bromodomain protein 4 and its 
role in gene regulation

Nguyen

Plasmodium falciparum uses a network of histone post-translational modifications and histone 
readers to modulate gene expression. Integral to this process is a histone reader family called 
bromodomain (BRD) proteins which interact with acetylated lysines. Inhibitors of human BRDs 
have rapidly emerged as leads for the development of therapeutics for many diseases. As 
Plasmodium falciparum harbours unique BRD proteins (PfBDPs), these proteins are promising 
candidates for novel antimalarial therapies.

During the mature schizont stage, our ChIP-seq and RNA-seq data revealed that PfBDP4 is 
enriched at the transcriptional start sites of highly expressed genes, especially upstream of 
invasion-related genes and genes that are involved in catabolism. To validate these findings, we 
generated an inducible knockout parasite line with loxP sites flanking the BRD of PfBDP4. 
Approximately 40% knockout was induced and confirmed by western blot, this resulted in a 
growth defect. In addition, attempts to recover PfBDP4 knockout clones post knockout induction 
have not been successful, confirming the importance of this protein to parasite survival. Overall, 
these findings suggest that PfBDP4 has transcriptional regulatory functions and is required for 
normal growth of P. falciparum parasites. To further validate invasion and other phenotypes 
associated with PfBDP4 knockout, we are currently investigating the dysregulation of gene 
transcription in PfBDP4 knockout  parasites prior to their death. 
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P31. Occurrence of the introduced snake mite, Ophionyssus natricis (Gervais, 
1844) in the wild in Australia

Gerrut Norval1*, Bruce Halliday2, Andrew Sih3, Robert D. Sharrad1, and Michael G. Gardner1,4.

1 College of Science and Engineering, Flinders University, Sturt Rd., Bedford Park SA 5042, Australia (e-mail: 
gerrut.norval@flinders.edu.au). 2 Australian National Insect Collection, CSIRO, Canberra, Australian Capital Territory, Australia. 3 
Department of Environmental Science and Policy, University of California, Davis, CA 95616, USA. 4 Evolutionary Biology Unit, South 
Australian Museum, North Terrace Adelaide 5000, South Australia, Australia * Corresponding author.

The snake mite, Ophionyssus natricis (Acari: Macronyssidae), occurs in many parts of the world 
and is of animal and human health significance. In Australia O. natricis is considered an 
introduced species in parts of coastal eastern and southern Australia and is considered absent in 
the wild. Herein we report on the occurrence of O. natricis in Adelaide and a rural locality in 
South Australia on lizards from the genus Tiliqua. We also review previous records of this mite 
species based on published reports and the examination of museum specimens. The results show 
that the snake mite has been collected on wild hosts at several localities in at least two states 
and is therefore not restricted to reptiles in captivity.
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P32. Monitoring of tick-transmitted pathogens in cattle reveals that Theileria 
parva, Babesia bigemina and Anaplasma marginale are endemic in Burundi

Lionel Nyabongo1,2,3*, Esther Kanduma4, Richard Bishop5, Alice Njeri6, Eunice Machuka2, Villard 
Bimenyimana7, Canesius Nkundwanayo3, David Odongo1, Roger Pelle2 

1 School of Biological Sciences, University of Nairobi (UoN). 2 Biosciences eastern and central Africa-International Livestock Research 
Institute (BecA-ILRI) Hub. 3 National Veterinary Laboratory of Burundi. 4 Department of Biochemistry, School of Medicine. University 
of Nairobi. 5 Veterinary Microbiology and Pathology (VMP), Washington State University, 100 Dairy Road, Pullman, WA 99164, USA. 6 
International Livestock Research Institute. 7 Programme National pour la Sécurité Alimentaire et le Développement Rural de l'Imbo et 
du Moso (PNSADR-IM). *Corresponding author, Email: lyonnel3@yahoo.fr

Background: Tick-borne diseases (TBDs) constitute a major constraint for livestock 
development in sub-Saharan Africa with East Coast fever (ECF) being the most devastating TBDs 
of cattle. However, in Burundi, detailed information is lacking about current TBDs prevalence, 
economic losses from mortality and morbidity in cattle, combined with costs associated with TBD 
control and treatment. Therefore, the purpose of this study was to assess the prevalence and 
spatial distribution of TBDs in cattle across the major agro-ecological zones in Burundi. 
Methods: A cross-sectional study conducted in 10 communes spanning the 5 main 
agro-ecological zones in Burundi sampled 828 cattle from 305 farms between October and 
December 2017. Evidence of T. parva infection was assessed by antibody levels as measured 
using a PIM antigen-based indirect ELISA assay and by a T. parva-specific p104 gene-based 
nested PCR. Antibodies against T. mutans infection were detected using the 32 kDa 
antigen-based indirect ELISA, while the 200 kDa antigen and the MSP5 based indirect ELISA 
were used to detect antibodies against Babesia bigemina and Anaplasma marginale respectively.
Results: The prevalence of T. parva across the country ranged from 77.5% to 93.1% and 
67.8% to 90.0% by ELISA and PCR respectively. Statistically significant differences in infection 
were observed between cattle of different age and sex; however, T. parva infection levels were 
not significantly associated with cattle breed. The seroprevalence indicating exposure to T. 
mutans, B. bigemina, A. marginale ranged from 30% to 92.1%, 33.7% to 90%, 50% to 96.2% 
respectively. Mixed infections of multiple tick-borne parasites were detected in 82.91% of cattle 
sampled with 11 different combinations of pathogen species. Conclusions: The findings indicate 
that ECF, anaplasmosis and babesiosis are endemic in Burundi. Knowledge on the spatial 
distribution of TBD will aid in the design of effective targeted strategies to control these diseases. 
There is a need for further investigations of the distribution of tick vectors and the population 
structure of tick-borne pathogens in order to identify the key epidemiological factors contributing 
to TBD outbreaks in Burundi.
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P33. Azithromycin and Diminazene Aceturate Combination Therapy in 
Experimental Multidrug-resistant Trypanosoma brucei brucei Infection in Albino 
Rats

Chukwunonso Francis Obi1*, Ikenna Onyema Ezeh1, Michael Ikenna Okpala1, Idika Kalu Idika1, 
Nnamdi Mbe1, Lotanna Gilbert Nwobi2, Romanus Chukwuduruo Ezeokonkwo1

1 Department of Veterinary Parasitology and Entomology, Faculty of Veterinary Medicine, University of Nigeria, Nsukka, Nigeria. 2 
Department of Veterinary Physiology and Pharmacology, Faculty of Veterinary Medicine, University of Nigeria, Nsukka, Nigeria
*Correspondence: chukwunonso.obi@unn.edu.ng; +2348063707096

Azithromycin and diminazene aceturate combination therapy in experimental multidrug-resistant 
Trypanosoma brucei brucei infection in albino rats was evaluated. A total of forty-five female 
albino rats were used. These rats were randomly assigned to nine groups of five rats each. 
Group 1 was the uninfected-untreated group while groups 2 - 9 were infected with 1×106 
trypanosomes suspended in 0.3 ml of normal saline intraperitoneally. Following infection and 
parasitaemia, group 2 was untreated while group 3 was treated once with 7 mg/kg diminazene 
aceturate. Groups 4 - 6 were treated with 10, 20 and 30 mg/kg azithromycin respectively for 7 
days. Groups 7 - 9 were treated with combination of 7 mg/kg diminazene aceturate (DA) once 
and 10, 20 and 30 mg/ kg azithromycin (AZT) respectively for 7 days. Level of parasitaemia, 
haematological indices (packed cell volume, total erythrocyte count, total leukocyte count, 
haemoglobin concentration, mean corpuscular volume, mean corpuscular hemoglobin, mean 
corpuscular hemoglobin concentration), survivability, body weight and rectal temperature were 
used to assess the effectiveness of the combination therapy. A significant reduction in 
parasitaemia levels was observed in the DA-treated group and AZT-treated group 6 while 
clearance of parasitaemia was observed in the DA-AZT treated groups 7 – 9 for periods between 
1 and 5 days post treatment. The haematological indices and survivability of the DA-AZT treated 
groups were better than the DA-treated group despite the relapse recorded in those groups. One 
rat each in the DA-AZT combination groups survived till the end of the experiment. In 
conclusion, the DA-AZT combination treatment can be used as a possible adjunct to DA in the 
treatment of multidrug-resistant T. brucei brucei. The combination also enhanced survivability 
and decreased the effect of the disease in rats.
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P34. Teaching resources for tackling emerging parasitic zoonoses in companion 
animals

Antonio Peña-Fernández1, Ana Montoya2, Lucrecia Acosta3, Dolores Ollero4, Santiago Angulo4, 
Angela Magnet4, Guadalupe Miró2

1 Leicester School of Allied Health Sciences, De Montfort University, The Gateway, Leicester LE19BH, UK. 2 Department of Animal 
Health, Veterinary Faculty, Universidad Complutense de Madrid, Madrid, Spain. 3 Universidad Miguel Hernández de Elche. Crta. 
Valencia Km 8.7, 03550 San Juan, Alicante, Spain. 4 Facultad de Farmacia, Universidad San Pablo CEU, Urbanización Montepríncipe, 
Boadilla del Monte, Madrid, Spain.

Recent reports have highlighted an erosion of the teaching of veterinary parasitology throughout 
Europe, despite this discipline being fundamental to tackle emerging parasitic zoonoses not only 
in livestock but also in companion animals. In collaboration with Veterinarians at the Universidad 
Complutense de Madrid (Spain), the DMU e-Parasitology® international teaching innovation team 
have started to create innovative virtual resources and specific content for the teaching and 
learning of animal parasitology, which are available on the De Montfort University (DMU, UK) 
website (http://parasitology.dmu.ac.uk). To assess the effectiveness of the first resources 
created for the teaching and learning of important zoonotic parasites affecting companion 
animals (Leishmania spp. and Toxocara spp.), we have carried out the following pilot experience. 
During their Clinical Rotation, ten final year veterinary students completed two short MCQs with 
questions related to life cycle, treatment, management and prevention, before and after 
completing the novel animal parasitology virtual case study available at 
http://parasitology.dmu.ac.uk/learn/case_studies/animal_cs1/story_html5.html. A Wilcoxon test 
showed a general non-significant increment in correctness in students’ responses after an MCQ 
test, which was significant for questions related to prevention. Moreover, participants provided 
comprehensive feedback: 85.7% reported that completing the virtual animal clinical case study 
increased their knowledge of the parasitic diseases studied. 
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P35. Innate and adaptive serum proteomes of Santa Gertrudis cattle in 
response to Rhipicephalus microplus infestation

A Raza1, Benjamin L. Schulz2, Amanda Nouwens2, Peter James1, AE Tabor1

1 Centre for Animal Science, Queensland Alliance for Agriculture & Food Innovation, University of Queensland, St Lucia 4072 and 
Dutton Park 4102, Australia. 2 School of Chemistry and Molecular Bioscience, University of Queensland, Brisbane 4072, Queensland, 
Australia

The emergence of widespread resistance to acaricide drugs and the absence of an effective 
vaccine for cattle tick control had led to genetic selection of host resistance as a method of 
choice for non-chemical control of cattle tick. Research to identify host genetic markers 
associated with tick susceptibility or resistance has been limited to the comparison of local 
breeds in specific geographic regions. Previous studies have applied genomics and 
transcriptomics to identify the immune and genetic markers as key indicator traits for tick 
susceptibility/resistance, however, results differed between breeds, and host proteomics and 
metabolomics were not considered. Proteomics is an emerging high-throughput technique in 
animal and veterinary sciences and has only been recently used to study the proteomes of tissue 
and biological fluids for health and disease. We used serum samples from Santa Gertrudis cattle 
phenotypically divided into groups (tick-resistant and -susceptible) to conduct differential 
abundance analyses of protein profiles between the two groups. The serum proteins were 
digested into peptides followed by identification and quantification by sequential window 
acquisition of all instances of theoretical fragment ion mass spectrometry (SWATH-MS). MS and 
statistical analysis identified 34 and 30 significantly differentially abundant proteins (adjusted p 
< 10-5) between the two groups pre- and post-tick infestation, respectively. Gene ontology and 
pathway enrichment analysis showed that upregulated proteins in tick-resistant cattle were 
involved in the regulation of immune response, complement activation, inflammatory response 
and response to stimulus. This research is supported by Meat & Livestock Australia.
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P36. Creation of an interactive Virtual Reality module to learn about human 
pathogenic parasites in Undergraduate Teaching and Science Outreach 
activities

M. Reist1, Richard Skarbez2, T. G. Carvalho1

1 Molecular Parasitology Laboratory, Department of Physiology, Anatomy and Microbiology, School of Life Sciences, La Trobe 
University, Victoria 3086, Australia. 2 Department of Computer Science and Information Technology, School of Engineering and 

Mathematical Sciences, La Trobe University, Victoria 3086, Australia

Virtual reality (VR) has seen exponential developments and increasing applications over the last 
decades. In addition to its well-known entertainment applications, VR has been applied to 
non-recreational topics with modules developed for training and educational purposes in higher 
education. VR has an immense potential for the teaching of Parasitology as most microorganisms 
are invisible to the naked eye and unsafe to manipulate in Undergraduate practical lessons. 
Therefore, the aim of the current project is to develop an interactive VR module on seven human 
parasitic diseases, including malaria and Chagas disease. Specifically, after investigating the 
symptoms of a patient, the module offers the user the possibility to execute four different 
diagnostic tests. The user will conclude on a disease diagnostic and prescribe an appropriate 
medical treatment while learning about anti-parasitic drug resistance. The module is designed to 
be used in Undergraduate Microbiology classes, allowing the students to consolidate the 
knowledge they have gained from lectures and laboratory classes. Additionally, a shorter version 
of the module is designed for Science outreach activities, to engage discussions with the general 
public about the importance of infectious diseases that affect millions of people worldwide, as 
well as promoting the research being conducted in this field.
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P37. Utilising Whatman FTA card technology to identify cell free schistosome 
DNA in a mouse model.

Madeleine J. Rogers1,2, Catherine A. Gordon2, Donald P. McManus2

1 University of Queensland, School of Chemistry and Molecular Biosciences, Brisbane, Australia. 2 QIMR Berghofer Medical Research 
Institute, Molecular Parasitology laboratory, Brisbane, Australia 

Schistosomiasis, caused by flood flukes (trematode worms) of the genus Schistosoma, is a 
neglected tropical disease (NTD) affecting 700 million people in 78 endemic countries. Rapid, 
accurate and cost-effective diagnostic tools are required for the early detection/management of 
worm infections to prevent transmission; and for the monitoring/surveillance of outbreak control 
to limit the spread of infection. Nucleic acid amplification tests (NAATs) can provide the required 
diagnostic sensitivity and specificity but most NAATs are costly and complex, making them 
difficult to use in schistosomiasis-endemic areas. This study aimed to validate the applicability of 
a novel method (Whatman FTA cards) for storing and detecting schistosome cell-free DNA 
(cfDNA) in clinical samples by PCR-based (qPCR; ddPCR) molecular diagnosis. 

Whatman FTA cards provide a means for the simple and reliable long-term storage of 
clinical samples, as they can be maintained at the point of collection until transported to a 
laboratory for analysis. In this proof-of-concept study, blood, serum, urine, faeces, and salivary 
glands were collected at different time points from mice infected with either the Philippine or 
Chinese strain of Schistosoma japonicum. The samples were placed on FTA cards, allowed to 
completely dry, then stored at room temperature until analysed. Following adult worm perfusion, 
livers were harvested from mice and digested to determine the number of schistosome eggs 
present by microscopy. DNA was extracted from collected samples and used as templates in 
qPCR and ddPCR analyses. 

Although qPCR was unsuccessful in detecting cfDNA in the mouse samples with high 
sensitivity, ddPCR was able to detect schistosome cfDNA extracted from FTA cards in the 
majority of sample types at a high level of sensitivity. This is the first report of combining 
Whatman FTA card technology with the molecular detection of schistosome cfDNA in various 
bodily fluids. The use of Whatman FTA cards represents a novel approach for the collection 
storage of clinical materials and subsequent DNA detection of schistosome DNA. By pairing FTA 
cards with a relatively low-cost diagnostic method, such as LAMP or direct PCR, diagnosis could 
be simplified and made more accessible in remote schistosomiasis-endemic areas
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P38. Longitudinal trends in the epidemiology and transmission of P. falciparum 
and P. vivax in East Sepik Province, Papua New Guinea, pre- and 
post-implementation of national malaria control efforts  

Shazia Ruybal-Pesántez1,2, Dulcie Lautu-Ninda1, Elma Nate3, Bethuel Kotty3, Desmond Sui3, 
Benson Kiniboro3, Johanna H. Kattenberg 1,3,4, Maria Ome-Kaius1,3, Matthew Philip3, Stephan Karl 
1,3, Alyssa E. Barry2,5, Ingrid Felger6, James Kazura7, Ivo Mueller1,8, Moses Laman3, Leanne J. 
Robinson1,2

1 Walter and Eliza Hall Institute of Medical Research, Division of Population Health and Immunity, 1G Royal Parade, Parkville Victoria 
3052, Australia. 2 Burnet Institute, Melbourne, Australia. 3 Papua New Guinea Institute of Medical Research, Vector Borne Disease 
Unit, PO Box 378, Madang, MP 511, Papua New Guinea. 4 Institute of Tropical Medicine, Department of Biomedical Sciences, 
Malariology unit, Nationalestraat 155, 2000 Antwerp, Belgium. 5 Deakin University, Geelong, Australia. 6 Swiss Tropical & Public 
Health Institute, Medical Parasitology and Infection Biology, Socinstrasse 57, 4051 Basel, Switzerland. 7 Case Western Reserve 
University, Center for Global Health and Diseases, 10900 Euclid Ave., Cleveland, Ohio 44106, USA. 8 Pasteur Institute, Department 
of Parasites and Insect Vectors, Malaria Parasites and Hosts Unit, 25-28, rue du Docteur-Roux, 75724 Paris Cedex 15, France

Over the past 12 years, national malaria control efforts in Papua New Guinea (PNG) have 
received renewed support, facilitating nationwide distribution of free long-lasting insecticidal nets 
(LLINs), as well as parasite-confirmed diagnosis and effective artemisinin-combination therapy. 
To study the effects of improved control on the epidemiology and transmission of P. falciparum 
and P. vivax infections, four cross-sectional surveys were conducted in 2005, 2013, 2016 and 
2019 in East Sepik Province, PNG. Surveys combined sensitive molecular diagnosis of infections 
and genotyping with demographic, clinical and spatial data. The community prevalence (by PCR) 
of P. falciparum and P. vivax decreased from 55% (2005) to 9% (2013) and 36% to 6%, 
respectively, before and after the scale-up of the control program. In more recent years, 
however, the prevalence of P. falciparum increased to 22% in 2016 and remained relatively 
stable in 2019 (20%). For P. vivax, however, prevalence increased to 12% in 2016 and now 
>30% in 2019. These trends after the implementation of control efforts, and particularly the 
rebound of P. vivax, were examined with respect to individual-level risk factors (i.e., age), 
spatial heterogeneity, complexity of infection, and parasite genetic diversity to better understand 
the factors underlying malaria resurgence in this region of PNG. Novel AmpSeq genotyping 
approaches were used to more sensitively detect and genotype low-density infections in samples 
from 2016 and 2019. The findings from this study will be critical to understand the changing 
epidemiology of malaria in PNG communities, identify key risk factors and guide the targeted 
implementation of control strategies to ensure progress towards the goal of malaria elimination 
by 2030. 
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clinical isolates in Australia and Ghana

Daniel S. Squire1,3,⁎, Alan J. Lymbery1, Jennifer Walters2, Frances Brigg1, Andrea Paparini1, R.C. 
Andrew Thompson1

1 School of Veterinary and Life Sciences, Murdoch University, Murdoch, WA 6150, Australia. 2 School of Health Professions, Murdoch 
University, Murdoch, WA 6150, Australia. 3 School of Allied Health Sciences, University of Health and Allied Sciences, P.O. Box PMB 

31, Ho, Ghana

Population genetic studies of Trichomonas vaginalis have detected high genetic diversity 
associated with phenotypic differences in clinical presentations. In this study, microscopy and 
next generation- multi-locus sequence typing (NG-MLST) were used to identify and genetically 
characterise T. vaginalis isolates from patients in Australia and Ghana. Seventy-one polymorphic 
nucleotide sites, 36 different alleles, 48 sequence types, 24 of which were novel, were identified 
among 178 isolates, revealing a genetically diverse T. vaginalis population. Polymorphism was 
found at most loci, clustering genotypes into eight groups among both Australian and Ghanaian 
isolates, although there was some variation between countries. The number of alleles for each 
locus ranged from two to nine. Study results confirmed geographic expansion and diversity of 
the T. vaginalis population. Two-type populations in almost equal frequencies and a third 
unassigned group were identified in this study. Linkage disequilibrium was observed, suggesting 
T. vaginalis population is highly clonal. Multillocus disequilibrium was observed even when 
analysing clades separately, as well as widespread clonal genotypes, suggesting that there is no 
evidence of recent recombination. A more comprehensive study to assess the extent of genetic 
diversity and population structure of T. vaginalis and their potential impact on varied pathology 
observed among infected individuals is recommended.
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P40. Characterising BDP2: an apicomplexan-specific bromodomain-containing 
protein in Plasmodium falciparum

Mohd Suffian Azizan1, Shamista A. Selvarajah1, Lee Yeoh1, Scott Chisholm1, Michaela Petter1,2, 
Michael F. Duffy1

1 Bio21 Institute, University of Melbourne, Victoria 3052. 2 Universitätsklinikum Erlangen, Erlangen, Germany 

Acetylation of histones underlies a mechanism of control of gene expression in the P. falciparum 
asexual intraerythrocytic cycle. Bromodomains recognise acetylated histones and a group of 
apicomplexan-specific bromodomain proteins have been identified in P. falciparum. One such 
protein, PfBDP1 has been characterised previously, and it plays an important role in regulating 
erythrocyte invasion of merozoites. We now attempt to characterise PfBDP2, another 
bromodomain protein in P. falciparum. Preliminary nuclear fractionation and western blot 
analysis on the ring and schizont stage of a PfBDP2HA-tagged parasite line suggests that PfBDP2 
is a nuclear protein. Co-immunoprecipitation experiment on a double-transgenic 
PfBDP1-HA/PfBDP2ty tagged line showed that pulling down PfBDP1 also pulled down PfBDP2. 
Using a knockout-knockdown parasite line, PfBDP2KOKD, we were able to induce knockout and 
knockdown of the endogenous BDP2 protein level and saw a decrease in the growth rate of the 
parasite by SYBR Green DNA assay.
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P41. Role of TcPARP during the metacyclogenesis of Trypanosoma cruzi 

Ailín Svagzdys1, Salomé Vilchez Larrea1, Silvia Fernández Villamil1

1 National Institute for Genetic Engineering and Molecular Biology (INGEBI-CONICET), University of Buenos Aires, Buenos Aires, 
Argentina

Poly(ADP-ribosyl)ation is a post-translational modification catalyzed by poly(ADP- ribose) 
polymerases (PARPs). As a reversible modification, it is regulated by a delicate balance of 
synthesis and degradation, and is involved in various nuclear processes related to DNA 
metabolism. To adapt to its complex life cycle, T. cruzi undergoes several differentiation 
processes such as metacyclogenesis, where the replicative epimastigote transforms into the 
infective trypomastigote. Here we evaluated the role of TcPARP during T. cruzi metacyclogenesis 
using Olaparib, a specific PARP inhibitor, with two differentiation techniques: TAU medium and 
blood agar. Our results using two different T. cruzi strains show that, depending on the 
differentiation technique used, the inhibition of TcPARP stimulates or hinders metacyclogenesis. 
We also compared the formation of reactive oxygen species (ROS) and autophagosomes during 
the induction of metacyclogenesis on blood agar, in order to understand the pathways that are 
being triggered in this process. Preliminary results indicate that while ROS formation could be 
triggering the metacyclogenesis in blood agar, autophagy would not be involved in this process. 
In order to further study this process, we are generating TcPARP knockout cell lines that will help 
us corroborate our results.
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Plasmodium falciparum

Jingyi Tang1, Scott A Chisholm1, Madeline Dans1, Daniel Barry1, Tania de Koning-ward1

1 School of Medicine, Faculty of Heath, Deakin University, Waurn Ponds, Victoria Australia 3216. 

The malaria parasite Plasmodium falciparum has a complex life cycle where gene expression is 
tightly regulated. However, the mechanisms behind are poorly understood. Chromatin-mediated 
regulation of gene expression plays a key role in regulating pathogenic processes in P. 
falciparum. Many histone modifications are mapped genome-wide and histone acetylation is 
associated with gene activation in P. falciparum. Bromodomain proteins (BDPs) that bind to the 
acetylated lysines in histones and could be involved in gene activation have not been fully 
understood in P. falciparum. We generated PfGCN5 and PfBDP2 cell lines with a 
2xFKBP-GFP-2xFKBP tag. Through fluorescence activated cell sorting, a clonal population is 
obtained and validated by PCR. Expression by live cell imaging shows they are nuclear proteins. 
Transfection of a mislocalizer plasmid is currently underway, which will allow the mislocalisation 
of PfBDPs to cytoplasm from nucleus upon the addition of rapalog. Mislocalization will be 
examined by live cell imaging and parasite growth will be monitored by flow cytometry. RNA 
from parasites that are treated or untreated with rapalog will be harvested for RNAseq to 
evaluate genes that are dysregulated by PfBDPs. This work will contribute to a better 
understanding of the biology of PfBDPs that are potential antimalaria drug targets.
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accessibility are dynamically enriched at Plasmodium falciparum regulatory 
sequences

Jingyi Tang1,*, Scott A Chisholm2,3,*, Lee M Yeoh3,4,5, Paul R. Gilson6,7, Anthony T 
Papenfuss8,9,10.11, Karen P. Day3,4,5, Michaela Petter1,12, Michael F. Duffy1,3,4,5

1 Department of Medicine, The University of Melbourne, Royal Melbourne Hospital, Parkville, Victoria Australia 3050, 2 School of 
BioSciences, The University of Melbourne, Parkville, Victoria, 3052, Australia, 3 Bio21 Institute, Parkville, Victoria, 3052, Australia, 4 
Peter Doherty Institute, Melbourne, Victoria, 3000, Australia, 5 Department of Microbiology and Immunology, The University of 
Melbourne, Victoria, 3000, Australia, 6 Macfarlane Burnet Institute for Medical Research and Public Health, Melbourne, Victoria 3004, 
Australia, 7 Monash University, Melbourne, Victoria 3800, Australia, 8 Bioinformatics Division, Walter and Eliza Hall Institute of 
Medical Research, Parkville, Victoria, Australia, 9 Department of Mathematics and Statistics, University of Melbourne, Victoria, 
Australia, 10 Department of Medical Biology, University of Melbourne, Parkville, Victoria, Australia, 11 Sir Peter MacCallum 
Department of Oncology, University of Melbourne, Parkville, Victoria, Australia, 12 Erlangen University, Erlangen, D-91054, Germany. 
*These authors contributed equally.

The malaria parasite Plasmodium falciparum has an unusually euchromatic genome with poorly 
understood mechanisms of gene regulation. Variant histones and histone modifications 
determine nucleosome stability and recruit trans factors but their combinatorial contribution to 
gene regulation is unclear. Here we show H3K18ac, H3K27ac and PfH2A.Z are enriched at 
regulatory sites upstream of genes. H3K18ac and H3K27ac dynamically mark regulatory regions 
of genes expressed during the asexual life cycle. Their temporal pattern of enrichment indicates 
they accumulate during S phase and mitosis and are retained at regulatory sequences until at 
least G1 phase and after cessation of expression of the cognate genes. We integrated our 
ChIPseq data with existing datasets to show that in schizont stages H3K18ac, H3K27ac and 
PfH2A.Z co-localise with the transcription factor PfAP2-I and the bromodomain protein PfBDP1 
and are enriched at stably positioned nucleosomes within regions of exposed DNA at active 
transcriptional start sites. Using transient transfections we showed sequences enriched with 
co-localised H3K18ac, H3K27ac and PfH2A.Z possess promoter activity in schizont stages but no 
enhancer-like activity. Thus dynamic H3 acetylations define P. falciparum regulatory sequences 
and contribute to gene activation. These findings expand the knowledge of the chromatin 
landscape that regulates gene expression in P. falciparum.
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COVID-19 is caused by SARS-CoV2 which emerged from the Hubei province in late-2019. The 
development of successful control strategies requires a better understanding of the both 
evolutionary emergence of the SARS-CoV2, as well as its disease progression. Here, we have 
studied these aspects using two complementary approaches. First, we determined the 
evolutionary link between SARS-CoV-2 and the immediate ancestors SARS-related 
coronaviruses. Secondly, we traced the temporal genomic signature in SARS-CoV2 since its 
emergence from December-2019. We observed recombination in SARS-CoV-2, with 
BAT-SARS-related coronaviruses as the potential donor sequence, which introgressed less then 
~70years ago. Genomic analysis of SARS-CoV2 from different time-scales identified a 
nonsynonymous mutation (D614G) with a diversifying selection in Spike protein. We observed 
significant spatial heterogeneity in the frequency of D614G across continents. D614G changes a 
peptide that is thought to interact with the human cell. This makes it a potential target for 
therapeutics, but given the observed diversity, development of pharmaceuticals will need to 
accommodate standing genetic variation in viral targets. In summary, we have demonstrated 
potential origins of SARS-CoV-2 from SARS-related coronaviruses associated with the spill-over 
in humans. Further, we propose that a new mutation (D614G) is emerging in Spike protein of 
recent COVID19 outbreaks, and we caution for standing genetic variation of targets that is 
evolving during the ongoing outbreak.
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P45. Inhibition of PARG activity affects lysosomal function and hampers T. 
cruzi infection in Vero cells

Maria C Chiatellino1, Ailin Svagzdys1, Silvia H Fernández Villamil1, Salome C Vilchez Larrea1,

1 ADP-ribosides and Parasitic Diseases Laboratory, Instituto de Investigaciones en Ingeniería Genética y Biología Molecular, Consejo 
Nacional de Investigaciones Científica, Buenos Aires, Argentina

Chagas disease is a potentially life-threatening protozoan infection with little therapeutic 
alternatives. Since Trypanosoma cruzi triggers different host cell signaling pathways, targeting 
them can be therapeutically valuable. Poly(ADP-ribose) (PAR) participates in host cell response 
during the infection: Poly(ADP-ribose)Polymease-1 inhibition or silencing decreases T .cruzi 
infection and Poly(ADP-ribose)glycohyrolase (PARG) inhibition or silencing almost completely 
abrogates it. New results showed PAR raised early after infection (15 min) and remained 
elevated. T. cruzi invades the host cell by lysosome-independent, lysosome-dependent or 
autophagic pathways. However, they must all culminate in the fusion of the trypomastigote- 
bearing parasitophorous vacuole (TcPV) to lysosomes. PARG inhibition or silencing during the 
invasion step caused a significant reduction in T. cruzi cell invasion. Absence of PARG activity 
didn ́t hamper formation of TcPV with early endosomal characteristics (EEA1+ or PIP3+ 
vacuoles), nor infection levels under nutritional stress, suggesting PARG is unimportant in early 
lysosome-independent and autophagic pathways. However, PARG activity seems crucial for 
lysosomal function: PARG-silenced or inhibited cells reduced DQ-BSA Red and Lysotracker 
DND-99 staining, indicating proteolytic activity and pH are altered. LAMP-1 signal was also 
drastically reduced. PARG activity seems important for the maintenance of lysosomal activity, 
and, therefore, for the initial steps of T. cruzi infection.
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Mae A.F. White1, Harriet Whiley1, Kirstin E. Ross1. 

1 Flinders University

Strongyloides spp. are parasitic nematodes that are transmitted through the environment and 
are capable of causing disease. These nematodes affect an estimated 3–300 million humans 
worldwide. Identifying the environmental reservoirs of Strongyloides spp. is essential for the 
development of appropriate control strategies. This systematic literature review examined all 
published studies that identified Strongyloides stercoralis, Strongyloides fuelleborni, 
Strongyloides fuelleborni kellyi, and Strongyloides spp. from an environmental source. Most 
studies detected the nematode from dog and primate fecal samples. Other environmental 
sources identified were ruminants, cats, rodents, insects, water, soil, as well as fruit and 
vegetables. Most studies used microscopy-based identification techniques; however, several 
employed molecular-based techniques, which have become increasingly popular for the detection 
of Strongyloides spp. A limitation identified was a lack of studies that comprehensively screened 
all potential environmental samples in a region. Future research should undertake this holistic 
screening process to identify which environmental reservoirs pose the greatest significance to 
human health. Potential controls can be identified through the identification of environmental 
sources. Understanding where Strongyloides spp. is commonly found within the environment of 
endemic areas will inform environmental control strategies to reduce this neglected disease.
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P47. Natural and synthetic glycan arrays for probing interactions of the innate 
and adaptive immune system with zwitterionic oligosaccharides

Iain B. H. Wilson, Barbara Eckmair, Shi Yan, Alba Hykollari and Katharina Paschinger 
Department für Chemie, Universität für Bodenkultur, 1190 Wien, Austria. Institut für Parasitologie, Veterinärmedizinische Universität, 
1210 Wien, Austria

Invertebrate glycans are often ‘foreign’ to mammals, but many invertebrates are parasites which 
also immunomodulate the responses of the host, while invertebrate cell lines are potential ‘cell 
factories’ for production of secreted glycoprotein biopharmaceuticals. However, if we wish to 
investigate the innate or adaptive immune response of mammals to invertebrate 
glycoconjugates, a methodological hurdle is that most glycan arrays primarily focus on 
mammalian structures and not on those from other species. We are addressing this gap in the 
glycobiological toolbox by preparing arrays of either natural glycans from invertebrates or 
synthetic glycoconjugates displaying invertebrate glyco-epitopes. To date we have printed (i) the 
neutral and anionic pools of N-glycans from honeybee royal jelly, (ii) the native and hydrofluoric 
acid-treated neutral pools of N-glycans from the canine heartworm, (iii) fractions of N-glycans 
from the canine heartworm, (iii) mono- and disaccharides modified with zwitterionic 
phosphoethanolamine or phosphorylcholine and (iv) fucosylated and non-fucosylated forms of 
chitobiose and LacdiNAc. These pools, fractions or compounds were probed with various lectins, 
pentraxins or antibodies. We show that human serum amyloid P binds glycans derived from royal 
jelly (the food for honeybee queens, but also used as a beauty product), while human C-reactive 
protein (CRP) interacts with the glycans of the canine heartworm (a mosquito-borne parasite). 
On the other hand, short phosphorylcholine-modified glycoconjugates are recognized not only by 
CRP, but by IgG and IgM in the sera of some nematode-infected animals. Not only are such 
arrays complementary to current resources, but they have high potential to yield new insights 
into the glycan-mediated interactions of invertebrates with mammals.
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P48. Effect of arginine and polyamines availability in the response of 
macrophage infected with Leishmania amazonensis

Jonathan Miguel Zanatta, Stephanie Maia Acuña, Lucile Maria Floeter-Winter, Sandra Marcia 
Muxel
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Arginine is an important amino acid for macrophage immune response. Macrophage is able to 
balance between convert arginine into nitric oxide (NO) and kill the parasite Leishmania 
amazonensis or convert arginine into ornithine and subsequent into polyamines putrescine, 
spermidine and spermine, promoting parasite survival. In this work we study the influence of 
arginine and/or polyamines availability in gene expression of murine BALB/c macrophages during 
first 4 hours of infection with L. amazonensis. The levels of host arginase 1 (Arg1) were 
increased in supplementation with arginine plus spermidine or arginine plus spermine after 4 
hours in uninfected macrophages, but were decreased in supplementation with arginine plus 
putrescine. Arginase 2 (Arg2) levels were increased when supplemented with arginine plus 
putrescine after 4 hours in uninfected and infected macrophages. During infection, arginine 
starvation or arginine plus spermine supplementation decreased spermidine synthase (Spds) 
expression, an enzyme that converts putrescine in spermidine. The putrescine supplementation 
during infection increased Nos2 expression, but did not reflect in NO production. The infection 
index was reduced in starvation of arginine compared to arginine supplementation. These data 
indicated that the availability of arginine and/or polyamines can interfere in gene expression of 
macrophage enzymes of arginine metabolization pathways during L. amazonensis infection.
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Participants guidelines
Zoom

- Download the zoom app https://zoom.us/   
- You will be provided with a zoom link for the workshops and conference
- Sign in using your full name
- Ensure your microphone remains muted throughout (expect where presenting or 

asking a question)
- You can test your internet connection using https://zoom.us/test 

Slack

- Please join our slack workspace for this years online workshops and conference
- Link: 

https://join.slack.com/t/asp2020-workspace/shared_invite/zt-g1btehp0-CFlu8Y_bc
SFsrYuLC6TbBg

- This is a space for you to communication with fellow participants and we hope will 
enrich the online conference experience.  

- Please join with your full name and we encourage you to include some information 
about yourself in the #bio channel

Code of conduct and social media

The ASP supports multiculturalism and anti-discrimination including non-discrimination 
on the basis of gender, sexual orientation, race, religion or disability. See our Policy on 
Gender Equality at this ASP conference.

The ASP recognises the importance of participation by Aboriginal and Torres Strait 
Islanders and welcomes all Aboriginal and Torres Strait Islanders and all indigenous 
researchers from all countries. See our principles and by-laws for more information.

For social media posts please use #2020Parasitravaganza #ParaFest.

All participants are expected to show respect and courtesy to others across all platforms. 
This includes the use of welcoming and inclusive language and for all participants to be 
respectful of different experiences and views. If participants engage in behaviour that 
does not follow this then the offender maybe warned and/or removed from the platform. 
Further actions may also be taken were required (for example the incident may be 
reported to the ASP board).

https://zoom.us/
https://zoom.us/test
https://join.slack.com/t/asp2020-workspace/shared_invite/zt-g1btehp0-CFlu8Y_bcSFsrYuLC6TbBg
https://join.slack.com/t/asp2020-workspace/shared_invite/zt-g1btehp0-CFlu8Y_bcSFsrYuLC6TbBg
https://www.parasite.org.au/wp-content/uploads/2020/06/Policy-on-Gender-Equality-at-the-2020-ASP-Conference.pdf
https://www.parasite.org.au/wp-content/uploads/2020/06/Policy-on-Gender-Equality-at-the-2020-ASP-Conference.pdf


Participants guidelines
Code of conduct and social media

All participants are expected to show respect and courtesy to others across all platforms. 
This includes the use of welcoming and inclusive language and for all participants to be 
respectful of different experiences and views. If participants engage in behaviour that 
does not follow this then the offender maybe warned and/or removed from the platform. 
Further actions may also be taken were required (for example the incident may be 
reported to the ASP board).

Examples of unacceptable behaviour include:

- Intimidating, harassing, abusive, discriminatory, derogatory, or demeaning speech 
or actions by any participant and at all related events

- Harmful or prejudicial verbal or written comments or visual images related to 
gender, gender expression, gender identity, marital status, sexual orientation, 
race, religion, political orientation, socioeconomic, disability or ability status, or 
other personal characteristics, including those protected by law

- Violating the rules and regulations of the online provider, Zoom
- Disruption of workshops, presentations or other events
- Photographing, reproducing or recording of content without permission



Presenters guidelines
General:

- Dimensions for presentation – landscape widescreen powerpoint 16:9 aspect
- Please let your session chair know if you would NOT like your presentation to be recorded
- Include a note about sharing your presentations i.e. is it sensitive data and no screen 

shots/records or is the audience free to share 

e.g. can include the following 

- Pre-record of presentation: If you are concerned that your internet connection can have 
issues, you have the possibility to send us a video recording of your presentation by the 
29th July. We will be able to share the video in case your connection is unstable

- The chair(s) will get in contact with you soon to organise a practice run-through
- We have a Slack forum available to submit your questions to other presenters, to 

introduce yourself, to answer any additional questions the audience might have. Please log 
in and familiarise yourself to the forum: 
https://join.slack.com/t/asp2020-workspace/shared_invite/zt-g1btehp0-CFlu8Y_bcSFsrYu
LC6TbBg 

- Please familiarise yourself with your session chair – this will be your primary point of 
contact (i.e. to sent slides (for short talks), confirm connection etc.)

Session 1 – Siobhon Egan <siobhon.egan@murdoch.edu.au>
Session 2 – Coralie Boulet <19119643@students.latrobe.edu.au>
Session 3 - Thorey Jonsdottir <thorey.jonsdottir@burnet.edu.au>
Session 4 – Mae White <mae.white@flinders.edu.au> and 

Lily Tran <l18tran@students.latrobe.edu.au>
 

On the day

- Test your microphone and speaker beforehand
- Use an external microphone or ear phones if possible
- Try to limit background distractions and test lighting conditions
- Please ensure you use your full name when signing into zoom session to make it easy for 

the chair and moderators  
- Have your session chair contact details handy in case of technical issues

https://join.slack.com/t/asp2020-workspace/shared_invite/zt-g1btehp0-CFlu8Y_bcSFsrYuLC6TbBg
https://join.slack.com/t/asp2020-workspace/shared_invite/zt-g1btehp0-CFlu8Y_bcSFsrYuLC6TbBg


Presenters guidelines

Long talks:

- Format: 10 min presentation plus 2 min questions. You will be interrupted if you go 
beyond your allocated time

- You will be able to share your screen; make sure that you know how to do that 
beforehand (for example at the practice session)

- You can submit a pre-recorded presentation as a backup in case you have trouble with 
internet connection on the day. Please submit by Wednesday 29th of July to your chair

- We also strongly recommend you send through a copy of your slides (in format of your 
choice) by Wednesday 29th of July

Short talks:

- Format: 3 min presentation. You will be interrupted after 3 min so make sure that you 
are able to stick to this time!

- Max 2 slides, no animations, in a PDF format
- Submit your presentation to the committee by midnight 24th July to your session chair 
- You will not be able to share your screen: we will share the presentations you will have 

sent us in PDF format. Use the practice session to familiarise yourself with the process
- There is no question time for short talks, however we will have a dedicated channel in our 

slack forum

Poster:

- For those who submitted an abstract and did not receive a talk are offered to present their 
research during the online poster session. The posters will be on display on the ASP 
website for everyone to see. abstracts that did not receive a speaking slot, they have 
option to present a poster Please submit your poster before midnight 24th July 

- Submit your poster in a PDF format to Lisa Jones <lisa.jones1@jcu.edu.au>
- Your poster may be either landscape or portrait in size A3
- Max file size is 10MB



SLACK 101
1. How to log in 

Follow this link and log in with your email address: 
https://join.slack.com/t/asp2020-workspace/shared_invite/zt-g1btehp0-CFlu8Y_bcSFsrYuLC6Tb
Bg 

2. How to personalise your profile

On the top left, you should see “asp2020” with an arrow going down. You can then click on “View 
Profile”. Your profile will appear in a panel on the right. You can then “Edit profile” to change 
your name, photo etc.

1

2

3
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3. Interacting in channels & Threads

On the left side, there are a list of “Channels” (1). By clicking on the channel you are interesting 
in (here, #career-panel), the discussions appears. You can either add a new message (2): in 
messages, you can format your text, insert emoji, links, documents, and you can mention people 
(with @). You can also react on existing messages with an emoji by hovering over a message; 
reactions will appear on the bottom left of the message (3). THREADS: To make things easier, 
when responding to a message (a question for instance), please create a thread (4). The thread 
will appear in a new panel on the right. 

1

2

3 4
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4. Direct messages

Finally, you can also send direct messages to other participants. These exchanges should remain 
PROFESSIONAL and we will not tolerate any harassment.
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