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The Cryptosporidium genus

• Apicomplexan parasite

• Infects a broad range of 
hosts

• Spread via the fecal-oral 
route

• Cause the diarrheal disease, 
cryptosporidiosis

(Figure from Templeton and colleagues, 2016) 
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Cryptosporidiosis in Aotearoa

• Aotearoa has comparatively higher rates of 
cryptosporidiosis than other developed 
countries

• The livestock industry in Aotearoa is 
significantly impacted by cryptosporidiosis 
(mostly C. parvum)

• One of the top five notifiable human diseases 
in Aotearoa 
• C. parvum infection coincides with 

lambing/calving season in Spring

• C. hominis infection is most common in Autumn 

(ESR Report, 2019)



Creating a multi-locus phylogenetic tree

Patients with 
diarrhoeal 
symptoms

Stool sample sent for DNA 
extraction and analysis. DNA 

samples collected by us. 

PCR amplification of the 18S 
rRNA target = Cryptosporidium 

confirmation

PCR-RFLP; secondary PCR 
product digested with AseI and 
SspI enzymes = Cryptosporidium

species indication

PCR amplification of other 
targets including GP60, 

HSP70, CP47 and MSC6-7

Creation of multilocus 
phylogenetic tree based on 

SNPs
Associate Professor 

James Ussher
Dr Jenny Grant
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Cryptosporidiosis in the developing world

• The Ideal Niche:
• Poor Sanitation

• Malnourishment

• High prevalence of HIV/AIDS

• Disease outcomes:
• Prolonged symptoms 

• Growth developmental issues

• Poor cognitive performance 



In 2016, 80% of deaths
from Cryptosporidium were in 

children under 5 years old



The Culprit – The Cryptosporidium Oocyst



One Single Host



Not in cell culture



Male and female gametes find each other

Female (Macrogamont)

Male (Microgamete) 



Continuously trialling continuous cultures

Animal Models:

• Mice

• Neonatal calf

In vitro continuous culture models:

• COLO-680N

• Axenic Culture

• Hollow Fibre Technology
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COLO-680N Cell Monolayers

• No evidence of significant parasitic growth or 
de novo oocyst production

• Attempted to optimise with different media:



Continuously trialling continuous cultures

• COLO-680N

• Axenic Culture

• Hollow Fibre Technology



Axenic Culture



Continuously trialling continuous cultures

• COLO-680N

• Axenic Culture

• Hollow Fibre Technology



Hollow Fibre Technology



A reproducible in vitro continuous culture 

• Life cycle progression and production of de novo oocysts

• Maintain transgenic lines of C. parvum parasites 

• Testing novel compounds against the important life cycle stages of 
fertilisation and oocyst production
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Lack of new cryptosporidiosis treatments

• Nitazoxanide / paromomycin for humans

• Halofuginone lactate (marketed as Halocur) for livestock



The ideal treatment for cryptosporidiosis

• Easy to administer

• Non-toxic

• Fast acting

• Prevents shedding of infectious oocysts (disrupts life cycle)



Peptoids as therapeutics

• Class of peptidomimetics which could be used as a therapeutic

• Side chain branches from amide nitrogen group

• Unique chemical structure has several advantages over peptides

• Peptoids could be used to treat cryptosporidiosis



Peptoids as therapeutics for cryptosporidiosis

• 18 Peptoids

• Different doses

• 2-3 Peptoids 
chosen for 
further analysis

• Invasion 

• Merozoite egress 
(popping)

• Sexual gene 
expression

• Parasitic DNA 
replication

• Mitochondrial 
health

• Cell cycle analysis

• EM for phenotype 
of Peptoid-
parasite 
interactions

1. Initial 
screening

2. Staging
Effects on:

3. Toxicity

Dr Daniel Pletzer
University of Otago



Peptoid Initial Screening



Peptoid Initial Screening



Peptoid toxicity to host cells

Toxicity Score:

0 = Monolayer intact

0.5 = Some damage to monolayer

1 = Monolayer completely destroyed



Next phase: in vivo mouse model

• In vivo mouse model

• Measure anti-cryptosporidial activity of candidate peptoids from cell 
culture studies

• Pathology and pharmacokinetic studies

• Discover whether Peptoids protect prophylactically or cure 
(therapeutically)



The One Health Approach

• Surveillance of circulating subtypes in 
humans in Aotearoa

• Continue to investigate how this 
important zoonotic pathogen functions

• Potential treatment of cryptosporidiosis 
in livestock

• Ultimately combat cryptosporidiosis in 
Aotearoa and worldwide

(Figure from Zhu et al, 2021)
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Peptoid toxicity to host cells
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0 = Monolayer intact
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