Genetic Characterization of
Toxoplasma gondii strains isolated from
birds of prey

Research Assistant

Muhammet Karakavuk
Department of Parasitology

Ege University Faculty of Medicine



Toxoplasma gondii

Toxoplasma gondii is a protozoan parasite that causes
serious health problems in humans

It has three infective form called sporozoites (oocysts),
tachyzoites and bradyzoites (tissue cyst)

Oocyst Is formed during sexual reproduction in definitive
host felines while tachyzoite and bradyzoite are formed
during asexual reproduction in warm blooded animals

oocysts tachyzoites tissue cysts




Toxoplasmosis

« Toxoplasmosis is asymptomatic in
Immunocompetent people

« It can cause deadly symptoms in
Immunocompromised patients
— Toxoplasmic encephalitis
— Pulmonary toxoplasmosis
— Less often, Eye, Heart, Liver, Kidney, Spleen,

Muscle and Bone Marrow may be involved

« T. gondii cause blindness, diarrhea and
dyspnea in birds

|t causes abortion and premature birth in
goats and sheep

 Pneumonia, encephalitis, anorexia and
diarrhea can be detected in dogs




T. gondii Genetic Diversity

In the early studies;

Contrary to expectations; Sexual reproduction of
Toxoplasma has clonal population structure with low

genetic diversity
This results in a clonal population structure;
* 6 enzymatic systems (86 isolates)

* 6 independent single-copy loci, PCR-RFLP (106 isolates)
Results of this studies determined 3

clonal group as genotypes I, II III.




biological properties

Clonal strains show different

Genotype |

Virulent for mouse
Tachyzoite to bradyzoite
corversion is less detected in

cell culture

High growth rate in cell
culture

Genotype Il and lll

Avirulent for mouse
Tachyzoite to bradyzoite
corversion is more detected in
cell culture

Low growth rate in cell culture




Our study-group’s previous research

In Turkey;

Dogkaya M, Caner A, Ajzenberg D, Degirmenci A, Dardé ML, Can H, Erdogan
DD, Korkmaz M, Uner A, Gungor C, Altintas K, Guraz Y., Isolation of

Toxoplasma gondii strains similar to Africa 1 genotype in Turkey. Parasitol Int.
2013, 62(5):471-4.

« Toxoplasma strains isolated from two newborn
babies were "African genotype 1" using
microsatellite genotyping

Comtents lats savaillables st Scitersse Sclenocelirect

Parasitology International

jourmal haoamepage : www elzsevier . com/dlaocate)/ parimt

Short commumnication

Isolation of Toxoplasma gondii strains similar to Africa 1 genotype @:..mmm
in Turkewy

Mert Diskaya %, Ayse Caner 2, Daniel Ajzenberg ™, Aysu Degirmenci , Marie-Laure Dardé "<, Hiaseyin Can 9,
Derya Dirim Erdogan ®, Merin Korkmaz?, Ahmer Uner @, Cigdem Gilingdr®, Kirsar Aloinras €, yYiiksel Glariiz @
* Deportment of Porecisboery, Ege Liniversine Adecbic ol Sohewnl, Boom oumyleogr 25 000, Tarkesy

B Cemtre Mot onol de RéErence (CME) Toomp bromeees  Tooopheome  Bicbogionl Recoarees Gemter (BB, Gentre oyl sred n fversitoive Dogm yerem, §imespes SR0E7, Frome
= TNEERAS LIAAE 1083, Mool cbéon dodogrie Tropeosles, Lobormbodsre de Paresihologe-SAdpoobogie, Foculté de Sdécder ine, LdversSid de L dmoges, i oges 8 7025, Fromce

4 Deporimmert of Mol uber Biclogy, Fge University Focully of Srdemoes, Bormoveflomir 25100, Tirkey

* Ankora Unhversily Medbionl! Srbhood, Deportmenit of Poresitolegy Ankora 065 100, Tarkey




In the other study

 Genetic characterization was performed in stray cats of izmir
« 32isolates of Toxoplasma were determined by mouse bioassay and RT-PCR

« 22 isolates were genotyped

v’ 19 Type Il

v’ 2 Type lll
v' 1 African 1
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Hypothesis

Our recent studies showed that Africa 1 genotype was first time detected in a
country other than Africa

The reasons for detecting
Africa 1 in Turkey may be

e (Cats orintermediate hosts were
brought to Anatolia by ships using
ancient trade routes

* Migratory birds of prey coming to
Turkey from Africa

Or contrarily, Africa 1 genotype may

originate in Turkey and transferred to
Africa by birds of prey or trade routes




The aim of the study

Detection of Toxoplasma DNA in dead birds

» Determine the presence T. gondii REP gene

Isolated strains of Toxoplasma

» Perform Microsatellite genotyping

» Investigate whether migratory birds of prey are a
source of strains isolated in Turkey

This study was supported by Ege University Research Fund

(Project No: 2014 TIP 073)




The birds of prey used in this study were found dead in Aegean region of

Turkey and brought to the Izmir Natural Life Park and Izmir Bird Paradise

Dead Birds (n: 16) Homogenization with trypsin ) Homogenate
Mouse inoculation (Bio-assay) RT-PCR
2 <5
T 2
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§ Microsatellite Genotyping
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¢ l\ Cryopreservation of isolated strains
Investigation of tissue cyst For the microsatellite analysis of strains, single
with microscopy RT-PCR

multiplex PCR assay detecting 15 microsatellite

\ / MEILER (TUB-2, W35, TgM-A, B18, B17, M33, IV.1, XI.1, M48, M102, N60,
ns2, aa, N61,N83) located on 11 different

Mi tellite G typi
icrosatellite Genotyping chromosomes of Toxoplasma was used.




* Toxoplasma REP gene was detected in all bird
tissues

e 4 |live strains were isolated from mice

* Microsatellite analyses genotyped these four
live strains as well as two strains from the DNA
of bird homogenates

 Among these 6 strains, 3 of them were type Il
and remaining 3 strains were type lll.



Positive No Type llI

Caspian gull (Larus cachinnans) Positive ~ No N/A

Eurasian eagle-owl (Bubo bubo) Positive ~ No N/A

Thrush nightingale (Luscinia luscinia) Positive ~ No N/A

Common wood pigeon (Columba palumbus) Positive ~ No N/A

Positive Type llI

Little Owl (Athene noctua) Positive N/A

Common buzzard (Buteo buteo) Positive N/A

Eurasian stone-curlew Positive N/A
(Burhinus oedicnemus)
White stork (Ciconia ciconia) Positive N/A

Positive Type I

Common buzzard (Buteo buteo) Positive N/A

Positive Type ll

Common buzzard (Buteo buteo) Positive N/A

Positive Type Il

Positive Type Il




Conclusion

* The results of the present study revealed

»The presence of Toxoplasma infection in
some birds of prey for the first time in
Turkey

» Toxoplasmosis has high prevalence among
birds of prey in Aegean region

»Wild birds can definitely carry these strains
to other parts of the world by migration

»Migratory birds can be source of the
genotypes detected in Turkey
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