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Introduction to 
Giardia and 
Cryptosporidium

What is the purpose of this project?



Synopsis of Giardia and Cryptosporidium 
Giardia and Crypto are protozoan parasites and zoonotic waterborne pathogens. 
Ø Found worldwide but commonly present in ambient surface water. 

Ø Distributed in all mammalian, avian, and reptilian species. 

Ø Livestock animals are of special interest as they can have a significant impact on water supply catchments or 
watersheds.

Ø Variety of Giardia and Crypto species but only a few have been identified to infect humans. 

Resilient pathogens that can bypass water treatment and kill millions of people and animals annually. 
Ø ~200 million people are infected with giardiasis disease every year.

Ø ~748,000 people are infected with cryptosporidiosis disease every year.

Giardia cysts and Crypto oocysts spread through direct or indirect contact of feces to oral routes.
Ø This can occur through person-to-person contact, zoonotic, and the consumption of contaminated water and food. 

Ø Poor sanitation and poverty can increase the risk of human giardiasis and cryptosporidiosis diarrheal disease outbreaks 
in both the developing and developed world. 



Giardia Cyst Diversity
§ Human infective species: Giardia 

duodenalis, Giardia lamblia, or Giardia 
intestinalis. 

§ Diplomonads: Flagellated protozoa with 
double cells and 2 nuclei.
Ø 4 copies of the same gene.
Ø Intragenomic heterozygosity

§ Large diversity within Giardia cysts.
Ø Assemblages: A and B are zoonotic. 
Ø C-H are host specific.
Ø Subassemblages (e.g., AI, AII, AIII, etc.). 
Ø Animals and humans can share 

subassemblages, a potential risk for 
zoonotic transmission.

§ Trophozoites transition into cysts in the 
intestinal tract of the host and are excreted 
into the environment.



Cryptosporidium Oocyst 
Diversity
§ Most common human infective species: Cryptosporidium 

parvum and Cryptosporidium hominis
Ø Less common: C. meleagridis, C. felis, and C. canis, among 

others.
Ø Infective species vary based on geographic location and host 

developmental stage.

§ Variations in animals' infective species, most are host 
specific.
Ø Location and developmental stages.
Ø Genotype and subtype levels. 
Ø Subtype families: For C. parvum, IIa, IIb, IIc, etc., and for C. 

hominis Ia, Ib, Ic, etc.
Ø Animals and humans can share subtypes, a potential risk for 

zoonotic transmission.

§ Four sporozoites are contained within the oocyst.
Ø Sporozoites are hatched at the intestinal level.



Hypothesis and Objective

1 Consider current global challenges.

2 Apply the One Health concept to our research study for a 
multidisciplinary approach.

3 Explore the distribution of Giardia and Crypto to see whether their presence and 
species abundance changes over a land-use gradient from low to high 
disturbance.

Ø Expect to see higher strain diversity at low disturbance sites. 
Ø Will determine what populations of people and animals are at risk in Oregon.



Methods

How did we approach our research 
study?



Sampling Sites in Oregon
Mary’s River in the Willamette Valley, Western Oregon: 24 sites



Sampling Sites in Oregon
Tygh Valley along the White River, Eastern Oregon: 19 sites

*Three extra sites were 
added:
§ Keeps Mill
§ Near Bonney Site
§ Three Mile Creek Ditch



Sample Collection 

Ø Collected 1L of water 
at each site.

Ø Samples were kept 
cool and immediately 
transported to lab for 
filtering. 



Laboratory Techniques

Ø Filtered with 0.45 
µm cellulose nitrate 
filters.

Ø Aliquoted samples for 
Merifluor immunoassay.

Ø Extracted DNA for MiSeq 
sequencing. 

Ø Used Merifluor immunoassay to 
determine the presence/absence 
of Giardia and Crypto at the 
sampling sites.

Meridian Bioscience. (n.d.) Merifluor 
Cryptosporidium/Giardia Test Procedure. 
[PDF]. 
https://www.meridianbioscience.com

https://www.meridianbioscience.com/


Currently Working On:
1. PCR (Polymerase Chain 
Reaction)
§ Genotype Giardia cysts from 

eDNA.
§ Create new primers for multilocus 

genotyping.

2. Multilocus Genotyping

Sequence using MiSeq:
§ 18S rRNA gene
§ β-giardin (bg) gene
§ Triosephosphate isomerase (Tpi) gene
§ Glutamate dehydrogenase (Gdh) gene

3. Determine Giardia Species and Strain 
Abundance

§ Use BLAST and Giardia database.
§ Generalized linear model.



Results

Current and pending results.



Tygh Valley Merifluor 
Immunoassay Results

Giardia 
and 
Crypto 
Positive 

Giardia 
Negative 

Crypto 
Negative

Giardia 
Positive 
Only

Crypto 
Positive 
Only

Giardia 
and 
Crypto 
Negative

Number 
of Sites

17 5 3 1 3 1

ANOVA Test Results:
§ No significance for the presence of 

Giardia and Crypto.
§ Giardia p-value: 0.684
§ Crypto p-value: 0.507

*Procedure error occurred when doing 
Mary’s River samples, 18S rRNA gene 
will be used for PCR.



Pending Results

§ Determine species strain diversity for 
Giardia and relative abundance.

§ Our current focal point is Giardia
abundance.

§ Crypto abundance will be determined in 
the near future.



Discussion

Why does this matter?



Long-term Goals of the 
Project

Effects of anthropogenic 
activities on Giardia and 
Crypto diversity and 
abundance.
Advocate and apply One 
Health concepts.

Limitations Experienced
§ Procedural errors.
§ Merifluor immunoassay.
§ Not enough sample. 



Conclusion and 
Implications



Current findings help determine 
which sites are a potential risk 
of giardiasis and 
cryptosporidiosis in Tygh Valley. 



What are the future 
directions of the study 
and how will the 
findings be helpful 
towards the 
community?

Ø Future results will demonstrate how human disturbance 
affects Giardia and Crypto diversity. 

Ø Determine what populations of animals and people are at 
risk in Oregon.

Ø Understand the abundance of assemblages of Giardia. 
Ø Routine testing to predict and prevent the risk of 

outbreaks and disease in the community.
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