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Priority Research Areas of the Department of
Microbiology

The Department of Microbiology conducts its research activities based on the specialized
expertise of its faculty members in the fields of bacteriology, virology, medical mycology,
parasitology, and immunology, with a focus on the following priority research areas:

1. Antimicrobial Resistance and Drug-Resistant Microorganisms

Investigation of resistance mechanisms and resistance-associated genes, antimicrobial resistance
patterns, and strategies for controlling and mitigating antimicrobial resistance.

2. Hospital-Acquired and Opportunistic Infections

Identification of infectious agents, risk factors, pathogenic mechanisms, and strategies for the
prevention and control of hospital-acquired and opportunistic infections.

3. Epidemiology and Surveillance of Infectious Diseases in the Region

Investigation of the prevalence, risk factors, temporal trends, and geographical distribution of
major infectious diseases in the region and the country.



4. Artificial Intelligence and Machine Learning in the Diagnosis, Prediction, and
Surveillance of Infectious Diseases

Application of artificial intelligence and machine learning in laboratory- and image-based
diagnosis of infectious agents, prediction of antimicrobial resistance, analysis of epidemiological

and molecular data, identification of disease patterns, and prediction and control of infectious
diseases.

5. Molecular Diagnosis and Molecular Epidemiology of Infectious Agents

Application of PCR, real-time PCR, sequencing, and other molecular approaches for the
diagnosis, genotyping, and investigation of the genetic diversity of infectious agents.

6. Zoonotic Infectious Diseases and the One Health Approach

Investigation of the transmission cycles of infectious agents among humans, animals, and the
environment, with particular emphasis on endemic diseases in the region.

7. Toxoplasmosis and Immunoparasitology

Investigation of the epidemiology, risk factors, immune responses, and associations of
Toxoplasma gondii with chronic, inflammatory, and neurological diseases.

8. Intestinal Parasites and Zoonotic Parasitic Diseases

Investigation of the epidemiology, risk factors, diagnosis, and genetic diversity of intestinal
parasites and parasites transmissible between humans and animals.

9. Leishmaniasis and Other Regionally Important Parasitic Diseases

Investigation of the epidemiology, diagnosis, genetic diversity, clinical manifestations, and
prevention, control, and treatment strategies of endemic parasitic diseases.

10. Free-Living Amoebae and Emerging Opportunistic Parasites and Pathogens

With particular emphasis on Acanthamoeba, Lophomonas, and other less well-characterized
agents, focusing on their diagnosis, pathogenesis, and treatment.

11. Medical Mycology and Fungal Infections

Investigation of candidiasis, aspergillosis, and other fungal infections, with emphasis on
epidemiology, diagnosis, and risk factors.

12. Mycotoxins and Food- and Feed-Contaminating Fungi



Identification of mycotoxin-producing fungi, particularly aflatoxin-producing fungi, and
investigation of strategies for the prevention and reduction of fungal and mycotoxin
contamination.

13. Immunology of Allergic, Inflammatory, and Autoimmune Diseases

Investigation of immune response mechanisms, allergy and asthma, cytokines, the microbiota,
and the development of novel immunotherapeutic approaches and strategies for immune
modulation.

14. Cancer and Infectious Disease Immunology

Investigation of immune responses and inflammatory mechanisms in cancer and infectious
diseases, including toxoplasmosis and HTLV-1, and the associations between infections and
immune dysregulation.

15. Helicobacter pylori and Other Infectious Agents Associated with Chronic
Diseases

Investigation of epidemiology, pathogenic factors, antimicrobial resistance, and the association
of chronic infections with non-communicable diseases.

16. Development of Novel Approaches for the Prevention, Treatment, and
Control of Infections

Development and evaluation of nanoparticles and nanoformulations, natural and plant-derived
compounds, probiotics, antimicrobial agents, and other innovative approaches for the prevention,
treatment, and control of parasitic, fungal, and bacterial infections.



