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Environmental reservoir and infectious cycle
of pathogenic algae of the genus Prototheca.
The occurrence of Prototheca spp. in soil environments.




Prototheca Algae

Unicellular, colourless (achlorophyllous), saprophytic microalgae, phylogenetically related to Chlorella spp.
Superkingdom: Eukaryota

Kingdom: Viridiplantae

Phylum: Chlorophyta " ». zopfii (Kriiger, 1894) P. cerasi (Jagielski et al., 2019)

Class: Trebouxiophyceae P. wickerhamii (Tubaki & Soneda, 1959) P. ciferrii (Jagielski et al., 2019)

Order: Chlorellales i o

: P. stagnora (Cooke, 1968) P. cookei (Jagielski et al., 2019)

Family: Chlorellaceae e o | e 1eki ot al

camis: Prototheca _< P. blaschkeae (Rosler et al., 2006) P. moriformis (Jagielski et al., 2019)
P. cutis (Satoh, 2010) P. pringsheimii (Jagielski et al., 2019)
P. miyajii (Masuda et al., 2016) P. xanthoriae (Jagielski et al., 2019)
P. tumulicola (Nagatsuka et al., 2016) P. paracutis (Kunthiphun et al., 2019)

KP' bovis (Jagielski et al., 2019)

Ubiquitous in nature (soil, natural and artificial aquatic bodies, sewage, plant debris, animal faeces etc.).
Opportunistic pathogens of animals and humans => protothecosis.
Protothecosis:
e results from infection by the only known plants pathogenic to vertebrates!
e occurs predominantly as clinical and subclinical mastitis in dary cattle.

e has been described also in dogs, cats, goats, horses, and fishes.
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Human Protothecosis

At least 335 cases have been reported (Jagielski T., unpublished data).

Most cases are due to: Prototheca wickerhamii.
Major clinical forms are:
l‘) cutaneous,
@ articular,
@ disseminated.
Disease is rare, but can be fatal, especially in patients with immunosuppression.

Resistance to most conventional antimicrobial agents = treatment failure,
chronicity, recurrence.
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Research Questions

What is the prevalence of Prototheca spp. in the environment and among animals?

&)

What is the major reservoir of the pathogen?

&)

What is the infectious cycle of Prototheca spp.?

&)

What are the sources and transmission pathways of the disease?

&)

What are the conditions promoting saprophytic > parasitic conversion?

What are the virulence factors?

@

How does the pathogen interact with the host?
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AIMS OF THE PROJECT:

To assess the occurrence of Prototheca spp. in soil environments.
What is the isolation rate of Prototheca spp. in different types of soils?
If/how do soil characteristics correlate with the occurrence of Prototheca spp.?

Is there a link between soil infestation by Prototheca spp. and the prevalence of

bovine mastitis?



Algorithm of Research Work

1 Preparatory Phase \

[

4 Integration and analysis of data

-
@ Selection of sampling sites
E‘ Contracting services with the Regional Chemical and Agricultural Research Laboratories
EU Purchase of reagents and materials
S J
4
- 2 Sample Collection ~
E Questionnaire and photographic-based survey
Sample questionnaire
Epidemiological questionnaire (mastitis protothecosa)
. Soil sample .
\ 4
3 Analytical Phase ~
{
a.200g .50g a.50g
Detection Detection Inocuiation
\ \ \
~— PIMaq.
oo “8° :
Preincubation (30°C/ 24-48 hrs)
Regional Chemical Department of Geomorphology Inocuiation
and Agricultural Faculty of Geography 1
Research Laboratories and Regional Studies @ — PIMagar
Incubation (3(1°C/ 7-14 days)
Species Identification
. } 2
g} * .
e Molecular Typing
Micromorphology  Auxanography /< & mn &
—— [ — |
PCR-RFLP  P(R-sequencing )
)

{’.’i Statistical analysis ]
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- 1 Preparatory Phase S
@ Selection of sampling sites

%\ﬂ Contracting services with the Regional Chemical and Agricultural Research Laboratories

EU Purchase of reagents and materials

Podzols ;
Lessives \ *"'J?/
Brown soils

Acidic brown soils

Humus f"V\ 3

Black soils
Alluvial soils

Marshy soils

Rendzina

Initial / weakly formed soils

Anthropogenic soils

Total: 65 sampling sites



- 2 Sample Collection N
E Questionnaire and photographic-based survey

Sample questionnaire

Epidemiological questionnaire (mastitis protothecosa)

Soil sample

2 SOIL SAMPLE INFORMATION SHEET

Form no......

1.Sample Code:
2.Location (province, powiat, gmina etc.)
3.Size of Area Sampled [Has.]

4.Topography (natural/artificial water sources,
domestic buildings, farm infrastructure etc.) .....

5.Type of Soil
6.Primary Crop

7.Manure/Fertilizer Information @ .....

8.Animal breeding

9.0thers

Date: .....
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3 Analytical Phase

l

[}

ca.200g

Detection

{
3L
Regional Chemical

and Agricultural
Research Laboratories

O,

Total Organic Carbon (TOC, Tiurin’s Method)

Total Nitrogen Content (TNC, Kjeldahl’s Method; Total Kjeldahl Nitrogen, TKN)

Macroelements
® Phosphorus (P, Ammonium Molybdate Spectrophotometric Method)
® Magnesium (Mg, FAAS)
® Potassium (K, AES)

l

¥

a.50g
Detection

Department of Geomorphology
Faculty of Geography and Regional Studies
University of Warsaw

Soil texture (Particle-Size Distribution Analysis)
Moisture (Gravimetric Analysis)

Salinity (Electrical Conductivity)

pH (Potentiometric Measurement)




@ 3 Analytical Phase .

|

¥

.50¢g

|
Inoculation

E ~ PIMag.

Preincubation (30°C/ 24-48 hrs)

|
Inoculation

@ - PMagar

Incubation (30°C/ 7-14 days)

Species Identification

~

Molecular Typing

Mlcromorphology Auxanography / \

—\UV... S

PCR-sequencing  PCR-RFLP




Significance

The project is conceived as the most extensive study ever performed on the natural habitat of Prototheca spp.
The results of the project will provide a substantial insight into the ecology of Prototheca spp.

® Description of the genetic structure of Prototheca soil isolates.

o Identification of factors influencing the occurrence of Prototheca spp. in soils.

By combining the results with data on the prevalence of animal protothecosis in the regions surveyed, the project will
add importantly to our understanding of the epidemiology of the protothecal disease. It will allow to better recognize:

® environmental reservoir of the pathogenic species.

o risks of contracting and transmission (and its drivers) of the disease.

=> Development of control and preventive strategies to contain the spread of Prototheca infections.

Prototekoza

The project will pave the way for embedding a new research field in ZMMed - environmental epidemiology of infectious diseases.




Thank you for your attention!




