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Project title: K24-3123-Immunopathology of, and Response to, Protozoan Parasites 

 

Leishmaniasis, a vector-borne disease caused by Leishmania parasites, is undergoing significant epidemiological 

shifts due to factors like climate change, urbanization, and forced migration, enabling its resurgence in 

non-endemic regions such as Europe. Widespread resistance to antimony-based treatments emphasizes the urgent 

need for a better understanding of the mechanisms underlying both pathology and drug resistance. In 

collaboration with Prof. Coban and Prof. Sanjoba, we contributed to the diagnostic challenges that could be 

experienced in re-emergence zones such as Turkiye (Turkey) that cutaneous leishmaniasis have changed its 

clinical features and causative agent (Ekemen et al., Frontiers in Medicine, 2024). Currently, no human vaccine 

exists for leishmaniasis. Gursel Group recently investigated Leishmania-derived extracellular vesicles (EVs) as a 

vaccine platform. Immunization with EVs from L. major and L. infantum induced strong humoral and cellular 

responses, providing protection and cross-protection in susceptible BALB/c mouse models. Adjuvant selection 

significantly affected outcomes, highlighting its critical role in protection versus susceptibility. These findings 

support the potential of EV-based vaccines for leishmaniasis and other protozoan infections (Yilmaz et al., J 

Extracell Vesicles. 2026 Apr;15(4):e70252. doi: 10.1002/jev2.70252). We will further collaborate with Coban 

Group to extend these EV-based vaccines against Leishmaniasis. 

We have expanded our collaboration to additional groups within IMSUT. In collaboration with the Ishii Group, 

we investigated the role of STING signaling in both autoinflammatory diseases and cancer. Our collaborative 

work demonstrated that SAVI pathology is partly driven by microbiome- and host-derived cyclic dinucleotides, 

linking dysbiosis to enhanced STING activation and identifying CDNs as potential biomarkers and therapeutic 

targets (Shibahara et al., J Autoimmunity, 2025). In parallel, we explored pharmacological modulation of STING, 

showing that DMXAA functions as a partial agonist in humans and developing a novel antagonist, HHMX. 

Notably, HHMX effectively suppressed aberrant STING activation in SAVI patient cells and mouse models 

(Temizoz et al., Frontiers in Immunology, 2024). Together, these findings highlight complementary mechanistic 

insights and therapeutic strategies for targeting STING-driven diseases. 
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