
 

M.Sc. in Medical Microbiology 2 Years (4 Semesters) 

Overview: The M.Sc. in Medical Microbiology is a specialized postgraduate program 

focused on the study of microorganisms, particularly bacteria, viruses, fungi, and parasites, in 

the context of human health and disease. The program combines the theoretical aspects of 

microbiology with practical, hands-on experience in clinical diagnostics, immunology, and 

infectious diseases. Medical microbiologists play a crucial role in diagnosing, preventing, and 

treating infectious diseases, and the field is essential in addressing the global challenge of 

emerging pathogens, antibiotic resistance, and public health. 

This course is designed to equip students with the knowledge and skills required for 

microbiological research, diagnostic laboratory work, epidemiological studies, and the 

development of therapeutic strategies for infectious diseases. 

Affiliated Institution: School of Medical Sciences and Technology, Malla Reddy 

Vishwavidyapeeth (Deemed to be University) ** The minimum eligibility for M.Sc. in Medical 

Microbiology is a pass in B.Sc with at least 50% marks in qualifying exam. 

Key Highlights: 

 Comprehensive Study of Microorganisms: Understand the role of various 

microorganisms in the pathogenesis of human diseases, including bacterial, viral, 

fungal, and parasitic infections. 

 Diagnostic Techniques: Gain practical experience with diagnostic techniques used in 

medical microbiology, such as culture methods, molecular diagnostics (PCR), serology, 

and microscopy. 

 Infectious Disease Management: Learn about the epidemiology, diagnosis, treatment, 

and prevention of infectious diseases, including emerging and re-emerging pathogens. 

 Immunology and Host-Pathogen Interaction: Study the immune response to 

infections and how pathogens evade immune surveillance. 

 Antimicrobial Resistance: Understand the mechanisms of resistance to antimicrobial 

agents and explore strategies to combat drug-resistant infections. 

 Research and Innovation: Emphasis on laboratory-based research, allowing students 

to investigate current microbiological issues and contribute to the advancement of the 

field. 

Course Curriculum: 

The M.Sc. in Medical Microbiology typically spans two years, consisting of lectures, practical 

laboratory sessions, and a dissertation based on research. The curriculum includes both 

foundational and advanced topics in medical microbiology. 

Year 1: 

Core Modules: 



 
 General Microbiology: Introduction to the diversity of microorganisms, microbial 

morphology, physiology, and their role in disease. 

 Medical Bacteriology: Study of pathogenic bacteria, including their classification, 

pathogenesis, virulence factors, and diagnostic methods. 

 Medical Virology: Focus on the viral pathogens that affect humans, including viral 

replication, pathogenesis, and diagnostic techniques. 

 Medical Mycology: Study of fungal infections, their diagnosis, treatment, and 

management. 

 Parasitology: Understanding the biology and pathology of parasitic organisms that 

cause diseases in humans. 

 Immunology: In-depth study of the human immune system, including its response to 

infection and immunological disorders. 

 Diagnostic Microbiology: Learn laboratory techniques for the identification and 

characterization of microorganisms, including culture techniques, staining methods, 

and molecular diagnostics. 

Practical Training: 

 Laboratory training in microbiological techniques such as bacterial culturing, 

identification, and antimicrobial susceptibility testing. 

 Hands-on experience in diagnostic microbiology, including sample collection, 

processing, and interpretation of results. 

 Use of advanced laboratory equipment like PCR, ELISA, and automated 

microbiological analyzers. 

Year 2: 

Advanced Modules: 

 Molecular Microbiology: Study of molecular techniques for the identification and 

characterization of microorganisms, including DNA sequencing, PCR, and next-

generation sequencing (NGS). 

 Antimicrobial Resistance: Focus on the mechanisms of antimicrobial resistance in 

pathogens and strategies for overcoming resistance, including novel drug discovery. 

 Clinical Microbiology: Application of microbiological knowledge in the diagnosis and 

treatment of infectious diseases in clinical settings, including hospital-acquired 

infections and bloodstream infections. 

 Epidemiology of Infectious Diseases: Study the distribution, transmission, and control 

of infectious diseases in populations. 

 Infection Control: Learn methods for preventing and controlling infections in 

healthcare settings, including hygiene practices, sterilization, and disinfection. 

 Vaccine Development: Explore the role of vaccines in preventing infectious diseases, 

including the immunological basis of vaccination and the challenges involved in 

developing vaccines for emerging pathogens. 

Research Project/Dissertation: 



 
 In the second year, students conduct independent research on a specific topic related to 

medical microbiology. Research may include investigating the resistance mechanisms 

of pathogens, developing diagnostic tools, or exploring novel therapeutic approaches. 

 The dissertation involves writing a detailed report on the research findings and 

presenting the results, contributing to the field’s body of knowledge. 

Career and Academic Opportunities: 

Career Opportunities: 

Graduates of the M.Sc. in Medical Microbiology are highly sought after in a range of industries 

and sectors, particularly in healthcare, pharmaceuticals, biotechnology, and public health. 

Some career opportunities include: 

 Clinical Microbiologist: Work in hospitals, diagnostic laboratories, or public health 

institutions to diagnose, treat, and manage infectious diseases caused by bacteria, 

viruses, fungi, and parasites. 

 Microbiologist in Pharmaceutical Industry: Contribute to drug development, 

vaccine research, and antimicrobial resistance studies in pharmaceutical and 

biotechnology companies. 

 Infectious Disease Specialist: Work in healthcare settings, researching and managing 

infectious disease outbreaks, emerging pathogens, and global health threats. 

 Public Health Microbiologist: Monitor and control the spread of infectious diseases 

in communities, conduct surveillance, and implement public health interventions. 

 Laboratory Technician/Scientist: Operate diagnostic laboratories and use advanced 

techniques to identify and test pathogens. 

 Academic Researcher: Conduct research in universities, medical institutes, or research 

organizations, advancing the field of microbiology. 

 Antimicrobial Stewardship Officer: Work in hospitals and healthcare institutions to 

manage and optimize the use of antimicrobial drugs to combat resistance. 

 Regulatory and Quality Control Specialist: Work with regulatory agencies to ensure 

the safety, efficacy, and quality of drugs and vaccines used to treat infectious diseases. 

Academic Opportunities: 

Graduates can pursue further academic studies such as: 

 Ph.D. in Microbiology: Specialize in areas such as clinical microbiology, infectious 

diseases, antimicrobial resistance, or molecular diagnostics. 

 M.D. (Doctor of Medicine): Graduates with a medical background can pursue an M.D. 

to specialize in infectious diseases or microbiology. 

 M.Phil. or Postdoctoral Research: Engage in advanced research in microbiology, 

public health, or infectious disease epidemiology. 

Research Prospects: 

 Infectious Disease Research: Study the pathogenesis, transmission, and management 

of infectious diseases, including emerging infections and global health threats. 



 
 Antimicrobial Resistance: Research mechanisms of resistance in microorganisms and 

work on developing strategies to overcome antibiotic resistance. 

 Molecular Microbiology and Diagnostics: Explore molecular techniques for the 

identification of pathogens and the development of rapid, reliable diagnostic tools. 

 Vaccines and Immunization: Investigate the development of vaccines and explore 

immunological responses to pathogens. 

 Global Health and Epidemiology: Research global infectious disease outbreaks and 

work on the development of strategies to control and prevent disease spread. 

Professional Opportunities: 

 Certified Clinical Microbiologist: Obtain certification from professional 

organizations, such as the American Society for Microbiology (ASM) or the British 

Society for Medical Mycology (BSMM), to enhance professional credentials. 

 Membership in Professional Organizations: Join societies such as the International 

Society for Infectious Diseases (ISID) or the European Society of Clinical 

Microbiology and Infectious Diseases (ESCMID) to network and stay updated with 

advancements in the field. 

 Regulatory Affairs Specialist: Work in regulatory agencies, such as the FDA or WHO, 

to ensure the safety and efficacy of products related to microbiological testing, 

vaccines, and antimicrobial drugs. 

Higher Education and Research Prospects: 

 Ph.D. in Medical Microbiology: Pursue a doctoral degree specializing in areas such 

as microbiology, clinical virology, or immunology. 

 Postdoctoral Research: Engage in advanced research in emerging microbiological 

threats, antimicrobial resistance, or the development of diagnostic methods. 

Conclusion: 

The M.Sc. in Medical Microbiology is an excellent choice for those interested in 

understanding the role of microorganisms in human health and disease. The program provides 

students with the necessary theoretical knowledge and practical experience to pursue careers 

in clinical diagnostics, research, public health, and the pharmaceutical industry. With the 

increasing global challenges posed by infectious diseases, antimicrobial resistance, and 

emerging pathogens, the demand for medical microbiologists continues to rise. 

Graduates can contribute to the fight against infectious diseases, improve diagnostic 

technologies, and shape public health strategies. With a strong foundation in both basic 

microbiology and applied medical research, this program offers exciting career prospects and 

opportunities for further academic specialization. 

Labs 

1. General Microbiology & Bacteriology Lab 



 
 Basic Equipment: Laminar airflow, biosafety cabinets (BSL-2/BSL-3), incubators. 
 Microbial Culture & Isolation: Autoclave, hot air oven, anaerobic jar, CO₂ incubator. 

 Staining & Microscopy: Compound and phase-contrast microscopes, Gram staining, acid-fast 

staining kits. 
 Media Preparation & Biochemical Testing: Culture media (nutrient agar, MacConkey agar, 

blood agar), biochemical test kits (IMViC, oxidase, catalase, urease, TSI). 

2. Virology Lab 

 Viral Culture: Cell culture facilities, CO₂ incubator. 

 Molecular Diagnosis: PCR (RT-PCR for RNA viruses), ELISA, immunofluorescence 

microscopy. 
 Electron Microscopy: For viral morphology (if available). 

 Serological Testing: Rapid diagnostic kits (e.g., for HIV, hepatitis, dengue). 

3. Mycology Lab 

 Fungal Culture & Identification: Sabouraud dextrose agar (SDA), chromogenic media, 

lactophenol cotton blue staining. 
 Microscopy: Fluorescent microscopy for fungal detection. 

 Antifungal Susceptibility Testing: E-test, broth dilution methods. 

4. Parasitology Lab 

 Microscopic Identification: Saline wet mount, iodine mount, trichrome staining. 

 Culture Media: Modified RPMI-1640 for protozoan culture. 

 Serological & Molecular Tests: ELISA, PCR, rapid antigen detection for malaria, 

leishmaniasis. 

5. Immunology & Serology Lab 

 Basic Immunology Tests: ELISA reader, immunoblotting, flow cytometry. 

 Serological Testing: Agglutination (Widal, Weil-Felix), complement fixation test (CFT). 

 Autoimmune & Allergy Testing: Immunofluorescence assays, skin prick testing. 

6. Molecular Biology & Genetics Lab 

 DNA/RNA Extraction & Amplification: PCR, RT-PCR, gel electrophoresis, 

spectrophotometer. 
 Sequencing & Bioinformatics: DNA sequencer, molecular docking software for microbial 

genomics. 

 CRISPR & Gene Editing Tools (if advanced research is included). 

7. Clinical Microbiology & Antimicrobial Resistance Lab 

 Antibiotic Susceptibility Testing: Kirby-Bauer disk diffusion, MIC determination (broth 
dilution, E-test). 

 Automated Systems: VITEK 2, MALDI-TOF MS (for rapid bacterial identification). 

 Nosocomial Infection Studies: Environmental monitoring kits, hand hygiene compliance 

tools. 



 

8. Environmental & Food Microbiology Lab 

 Water & Food Safety Testing: MPN test for coliforms, membrane filtration, HACCP testing 
kits. 

 Industrial Microbiology: Fermenters, bioreactors for probiotic culture studies. 

9. Bioinformatics & Epidemiology Lab 

 Epidemiological Analysis: SPSS, R, GIS mapping for outbreak tracking. 

 Database Access: GenBank, EMBL for pathogen genomics. 

 

PROGRAM OUTCOMES (POs) 

 

PO Program Outcomes 

PO-1 
Fundamentals of Medical Microbiology- Gain in-depth knowledge of microbial 

physiology, genetics, and pathogenic mechanisms of bacteria, viruses, fungi, and parasites. 

PO-2 

Clinical Microbiology & Infectious Diseases- Understand the role of microorganisms in 

human diseases, their transmission, pathogenesis, and clinical manifestations. 

PO-3 

Microbial Diagnostics & Laboratory Techniques- Develop expertise in microbiological 

diagnostic methods, including culture, microscopy, molecular diagnostics, and serology. 

PO-4 

Antimicrobial Resistance & Infection Control- Study mechanisms of drug resistance, 

antimicrobial stewardship, and hospital infection control measures. 

PO-5 

Immunology & Host-Pathogen Interaction- Learn the immune response to infections, 

hypersensitivity reactions, and vaccine development strategies. 

PO-6 

Epidemiology & Public Health Microbiology- Analyze disease outbreaks, surveillance 

strategies, and the role of microbiology in public health policies. 

PO-7 

Molecular Microbiology & Biotechnology- Understand the applications of molecular 

biology techniques in microbial identification, genetic manipulation, and therapeutics. 

PO-8 

Research & Scientific Communication in Microbiology- Develop skills in 

microbiological research, data analysis, scientific writing, and publication of findings. 

 

 

 

 



 

COURSE STRUCTURE – M.Sc. Medical Microbiology 

SEMESTER – I 

Sl. 

No. 

 

Broad Category 
Course 

Code 
Name of the Subject/Practical 

Contact 

hours/week Credits 

L T P 

1.  
 

 

Major (Core) 

 

MSMB 101 
General Microbiology & Microbial 

Taxonomy 
2 1 0 3 

2.  MSMB 102 Bacteriology & Bacterial Pathogenesis 2 1 0 3 

3.  MSMB 103 Virology & Viral Diseases 2 0 2 3 

4.  MSMB 104 Mycology & Fungal Infections 2 1 0 3 

5.  

Minor 

Select any two 

minor courses, 

each worth 3 

credits, for a 

maximum of 6 

credits per 

semester 

MSMB 105 

1. Hospital-Acquired Infections & 

Infection Control  

2. Emerging & Re-Emerging 

Infectious Diseases  

3. Antimicrobial Resistance (AMR) 

Neuropathic Pain  

4. Microbial Genetics & Molecular 

Biology  

5. Research Methodology & 

Biostatistics 

2  0 2 

6 

2 0 2 

6.  

 

Skill 

Enhancement 

Courses 

MSMB 106 

1 Microbiological Laboratory Techniques 0 0 2 

2 
2 Molecular Diagnostic Techniques in 

Microbiology 
0 0 2 

Total 12 3 10 
20 

Total Contact Hours 25 

 

 
 
 

 

 
 

 

 
 

 



 

Course outcome for the major course in Medical Microbiology 

 

Course Name Course Outcomes 

General Microbiology & 

Microbial Taxonomy 

- Understand the classification, structure, and characteristics of 
microorganisms.  

- Explain microbial diversity, including bacteria, viruses, fungi, and 

protozoa.  
- Analyze microbial growth, metabolism, and genetic variations.  

- Evaluate the role of microorganisms in health, disease, and 

environmental applications. 
 - Apply microbiological techniques for identification and 

classification of microbes. 

Bacteriology & Bacterial 

Pathogenesis 

- Understand the structural and functional characteristics of bacteria.  
- Explain bacterial virulence factors, mechanisms of infection, and 

pathogenesis.  

- Analyze host-microbe interactions and bacterial evasion of the 
immune system.  

- Evaluate the laboratory diagnosis, treatment, and prevention of 

bacterial infections. 
 - Apply bacteriological techniques for microbial culture, staining, and 

antimicrobial susceptibility testing. 

Virology & Viral Diseases 

- Understand the classification, structure, and replication strategies of 
viruses.  

- Explain the mechanisms of viral infection, pathogenesis, and host 

immune responses. 
 - Analyze the epidemiology, clinical manifestations, and diagnosis of 

viral diseases.  

- Evaluate antiviral therapies, vaccine development, and public health 
measures for viral control. 

 - Apply virological techniques for virus isolation, serological testing, 

and molecular diagnostics. 

Mycology & Fungal 

Infections 

- Understand the classification, morphology, and physiology of 

medically important fungi. 

 - Explain fungal pathogenesis and the immune response to fungal 
infections. 

 - Analyze the clinical presentation, diagnosis, and treatment of fungal 

infections. 
 - Evaluate antifungal therapies and resistance mechanisms. - Apply 

mycological techniques for fungal culture, staining, and identification. 

 

 

 

 

 

 

 

 

 

 

 



 

Course outcome for the minor course in Medical Microbiology 
 

Course Name Course Outcomes 

Hospital-Acquired Infections & 

Infection Control 

- Understand the types, causes, and risk factors of hospital-
acquired infections (HAIs).  

- Explain infection control measures, including sterilization, 

disinfection, and hand hygiene protocols.  

- Analyze the role of healthcare-associated pathogens in patient 
safety. 

 - Evaluate antimicrobial stewardship programs to prevent 

HAIs. 
 - Apply surveillance strategies and outbreak investigation 

techniques in healthcare settings. 

Emerging & Re-Emerging 

Infectious Diseases 

- Understand the epidemiology and global impact of emerging 

and re-emerging infectious diseases. 

 - Explain factors contributing to the emergence of new 

pathogens and resurgence of old ones.  
- Analyze the role of zoonotic infections, climate change, and 

human activities in disease outbreaks. 

 - Evaluate diagnostic, treatment, and prevention strategies for 
emerging infectious diseases. 

 - Apply public health measures for early detection and 

containment of outbreaks. 

Antimicrobial Resistance (AMR) 

& Neuropathic Pain 

- Understand the mechanisms of antimicrobial resistance and its 

global impact. 

 - Explain the role of genetic mutations, efflux pumps, and 
biofilm formation in AMR. 

 - Analyze the challenges in treating resistant bacterial, viral, 

fungal, and parasitic infections.  
- Evaluate strategies for antimicrobial stewardship and novel 

drug development.  

- Apply knowledge of neuropathic pain mechanisms in 
infectious diseases affecting the nervous system. 

Microbial Genetics & Molecular 

Biology 

- Understand the principles of microbial genetics, including 

gene structure, mutation, and recombination. 
 - Explain mechanisms of horizontal gene transfer, plasmids, 

and transposons in microbes. 

 - Analyze molecular techniques such as PCR, gene sequencing, 
and recombinant DNA technology.  

- Evaluate the role of microbial genetics in disease 

pathogenesis, diagnostics, and biotechnology. 
 - Apply molecular biology tools in antimicrobial resistance 

studies and vaccine development. 

Research Methodology & 

Biostatistics 

- Understand the principles of research design, data collection, 
and study methodology. 

 - Apply statistical techniques to analyze microbiological and 

clinical research data. 
 - Interpret findings from epidemiological and laboratory-based 

microbiology studies. 

 - Develop skills in scientific writing, literature review, and data 
visualization. 



 

Course Name Course Outcomes 

 - Critically evaluate published microbiology research for 
evidence-based applications. 

 

M.Sc. in Medical Microbiology – Course Structure & Syllabus 

Course Duration: 2 Years (4 Semesters) 

Total Credits: 80–100 

Total Teaching & Training Hours: ~3,600 

 

Total Teaching Hours Distribution 

 Theory Classes: ~1,200–1,500 hours 

 Practical & Laboratory Training: ~800–1,000 hours 

 Clinical Internship & Hands-on Training: ~800–1,000 hours 

 Research Project & Dissertation: ~300–500 hours 

 

Assessment Methods  

Assessment Component 
Weightage 

(%) 
Details 

Continuous Internal 

Assessment (CIA) 
40% 

Includes internal exams, assignments, 

presentations, case studies, and practical 

performance 

End-Semester Examination 

(ESE) 
60% 

Divided into theory (40%) and practical 

(20%) 

Mid-Semester Exams 
20% (Part of 

CIA) 
Two internal tests per semester 

Assignments & Case Studies 
5% (Part of 

CIA) 

Research-based assignments, literature 

reviews, clinical case reports 

Seminars & Presentations 
5% (Part of 

CIA) 

Oral/poster presentations on diabetes 

management 

Practical Performance & 

Clinical Evaluation 

5% (Part of 

CIA) 
Skill-based assessments in labs/hospitals 

Attendance & Participation 
5% (Part of 

CIA) 
Regularity in theory & practical sessions 



 

Assessment Component 
Weightage 

(%) 
Details 

Theory Examination (Final) 
40% (Part of 

ESE) 

Structured written paper covering subject 

knowledge 

Practical Examination (Final) 
20% (Part of 

ESE) 

Includes viva, skill demonstration, case 

handling 

Dissertation/Research Project Mandatory 
Evaluated in the final year by internal & 

external examiners 

Clinical Internship/Training Pass/Fail 
Logbook-based evaluation with hospital 

mentor review 

 

Marking System & Grading 

Marks 

(%) 
Grade 

Grade Point (GPA/CGPA 

Equivalent) 
Classification 

90 - 100 
O 

(Outstanding) 
10 

First Class with 

Distinction 

80 - 89 A+ (Excellent) 9 
First Class with 

Distinction 

70 - 79 A (Very Good) 8 First Class 

60 - 69 B+ (Good) 7 First Class 

50 - 59 B (Satisfactory) 6 Second Class 

<50 (Fail) F (Fail) 0 Fail (Re-exam Required) 

Pass Criteria: 

 Minimum 50% marks in each subject (Theory & Practical separately). 

 Aggregate of 55% required for progression to the next semester. 

 No more than two backlogs allowed for promotion to the final year. 

 

Exam Pattern for Theory & Practical 

A. Theory Examination Pattern 

Total Marks: 100 (Converted to 40% for End-Semester Assessment) 

Duration: 3 Hours 



 

Section Question Type 
No. of 

Questions 

Marks per 

Question 

Total 

Marks 

Section 

A 
Short Answer Type (SAQ) 10 (Attempt all) 2 20 

Section 

B 
Long Answer Type (LAQ) 

5 (Attempt any 

4) 
10 40 

Section 

C 

Case-Based/Clinical 

Scenario 

3 (Attempt any 

2) 
15 30 

Section 

D 
MCQs/Objective Type 10 (Compulsory) 1 10 

Total    100 

Weightage: 

 General & Systemic Microbiology – 40% 

 Clinical & Diagnostic Microbiology – 30% 

 Research & Case Studies in Microbiology – 20% 

 Infection Control & Public Health Strategies – 10% 

Passing Criteria: Minimum 50% (50/100 marks) 

 

B. Practical Examination Pattern 

Total Marks: 100 (Converted to 20% for End-Semester Assessment) 

Duration: 4–6 Hours 

Component 
Marks 

Distribution 

Clinical Case Presentation & Infectious Disease Diagnosis 30 

OSCE (Objective Structured Clinical Examination) – Skill 

Demonstration 
25 

Microbial Culture, Identification & Antimicrobial Susceptibility 

Testing 
20 

Lab-Based Examination (Gram Staining, PCR, ELISA, Serological 

Tests) 
15 

Record Work (Logbook & Assignments) 10 

Total 100 

OSCE (Skill-based Assessment) includes stations on: 

 Microscopy & Staining Techniques (Gram Stain, Acid-Fast Stain) 

 Bacterial, Viral & Fungal Culture & Identification 



 
 Antibiotic Sensitivity Testing (Kirby-Bauer Disc Diffusion Method) 

 Molecular Diagnostic Techniques (PCR, ELISA) 

Passing Criteria: Minimum 50% (50/100 marks) in practicals. 

Recommended Books & E-Resources 

Textbooks 

 "Jawetz, Melnick, & Adelberg’s Medical Microbiology" – Geo. F. Brooks, Karen 

C. Carroll 

 "Medical Microbiology" – Patrick R. Murray, Ken S. Rosenthal 

 "Sherris Medical Microbiology" – Kenneth J. Ryan, C. George Ray 

 "Clinical Microbiology Procedures Handbook" – Henry D. Isenberg 

E-Resources & Journals 

 Journal of Medical Microbiology 

 Clinical Microbiology Reviews (ASM) 

 Microbiology Spectrum (ASM) 

 National Library of Medicine (PubMed) 

 

Career Opportunities after M.Sc. in Medical Microbiology 

 Clinical Microbiologist in Hospitals & Diagnostic Labs 

 Medical Researcher in Infectious Diseases & Vaccine Development 

 Epidemiologist in Public Health & Disease Surveillance 

 Lecturer/Professor in Medical & Allied Health Sciences 

 Quality Control Microbiologist in Pharmaceutical & Food Industries 
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