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Introduction

Cryptosporidium parvum is zoonotic - cattle

are besides human primary host Life Cycle:
ODPDX Cryptosporidium spp.
C. parvum is highly infectious and associated @;9
with large outbreaks /v gy -
e Thick-walled oocyst 'Q‘ Infective stage
- - - — — @‘ S on 4 Diagnostic stage
C. parvum can be obtained via direct contact 0.6

with feces of human or cattle, contamination of
cattle feces in agriculture, swimmingpool po)
outbreaks AL

Recreational water Drinking water

o Contamination of water
and food with oocysts.

(attle are major
hosts for C. parvum,

Limited research estimating the contribution of
cattle to human C. parvum infection
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Research questions

e
Research aim 1: Estimate the percentage ... © o
of human samples that cluster with 1S ’;'_ ~
cattle samples "™ Y o
N~ -

Research aim 2: Compare genotyping methods for outbreak detection



Introduction — genotyping methods

Current standard genotyping method:
« gp60 - gene consisting of a region with SNPs and multiple regions
with repetitive motives

Newer genotyping methods:

« Multiple Loci Sequence Typing (MLST) - consisting of a set of 8
genes with SNPs: suitable for phylogenetic analyses and cluster
detection (Troel et al.)

« Multiple Loci Variable tandem repeat Analyses (MLVA) = consisting of
a set of 7 genes with repetitive motives: only suitable for cluster
detection (Risby et al.)
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MLST

> 8 MLST genes, 1(!) PCR reaction

> Barcode and sequence 24 samples on one Minlon flowcell (equals
384 sanger reactions)




MLST

> 8 MLST genes, 1(!) PCR reaction
> Sort reads per samples using genetic barcodes
> Map reads against reference genes to determine consensus




ile per gene

MLST - Coverage prof

Coverage profile for barcode 01
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MLVA

>/ MLVA genes of varying length. 1(!) PCR reaction.
> Search all reads for primer sequences, per primer pair

> In case of a match, divide the length between the primers by the
repeat length = number of repeats

> Which repeat number is most prevalent?
> MLVA code: 2-42-3-5-33-5-1

E— m——
I repeat | repeat | repeat | repeat | repeat I



Frequency

MLVA - Repeat histograms

Histogram for barcode67_cgd8 4840 6355 repeats.txt

Histogram for barcode67_cgdl_470 1429 repeats.txt Histogram for barcode67 cgd5 10 310 repeats.txt Histogram for barcode67 cgd6 4290 9811 repeats.txt
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Sample set e
« 91 human samples 2021 and 2022 w P
« 71 cattle samples 2021

« Qutbreak in wildlife shelter: 6 hedgehog cases + one human case
in 2022

Labworkflow
Multiplex PCR + Nanopore sequencing
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Research aim 1:
Estimate the percentage
of human samples that cluster

with cattle samples

Only human and cattle samples
from 2021 - 30 human and 50

cattle

« 17 out of 30 (56.7%) human
samples clusters directly with
cattle samples

« 2 outof 30 (6.7%) human
samples clusters with only
human samples

Expert elicitation estimated 27%
human transmission and 13%
animal (Havelaar et al.)
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Conclusions - research aim 1:

« Approx. half of human samples contain the same or highly similar MLST type to
cattle (56.7%)

« MLST suggests that cattle play an important role in human C. parvum infection

« Still unclear which transmission route contributes most to human C. parvum
infection (direct contact with feces, contaminated food or water etc.) > research
that links genotypes with transmission pathways via questionnaires



Research aim 2: Compare
genotyping methods for
outbreak detection Cluster detection — MLST

Human
Calf

DNA sequences are converted to
Hedgehog

allelic profiles (e.g. 1-4-1-1-2-3-2-
10)

Human (Hedgehog)
Cattle (Denmark}

CHNENOO

Human {Denmark)

Minimum spanning tree to measure
distance between samples




Human
Calf
Hedgehog

Cluster detection — MLST

2021

Hurman (Hedgehog)
Cattle (Denmark}
Human (Denmari k)
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Cluster detection — MLVA

Counting of repeat units results in MLVA
profiles (e.g. 1-4-2-3-2-16-2)

Only one hedgehog sample
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Conclusions

« Both MLST and MLVA detect a human cluster from a potential outbreak

« With MLST we were able to analyze more samples as compared to MLVA
(hedgehog cluster) and can be used for more purposes (phylogenetic analyses)

« MLST is the preferred initial method to use in outbreak detection, with MLVA as
potential additional method
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- Human
I cattle
B Hedgehog
- Human (Hedgehog)
- Cattle (Denmark)
- Human (Denmark)

QUESTIONS?
Invitation to contribute i,
samples for analysis 5
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