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Part I: GENERAL BIOLOGY        50 % 

 

Fundamentals of Biology 

Cell Biology - structure and function of cell. Basic concepts of mammalian digestive, respiratory, 

skeleton, nervous, excretory and reproductive systems. 

 

Basic concepts of Genetics  

Basic principle of Mendel. Genotypes, phenotypes, mutation, multiple alleles, genetic variants, 

biochemical genetics. Concept of dominancy. 

 

Research and Biostatistics 

Meaning of research, Type of research, Hypothesis in scientific research, scientific attitude and 

research design, Techniques of data collection and analysis, proposal writing and presentation of 

research report. Design of experiment, Sampling, characteristics of mean, median and mode, 

measurement of central tendency, probability, variance, standard deviation, correlation, 

frequency distribution, chi-square test, students T-test, correlation and regression. Statistical 

errors.  

 

Immunology 

Immune system, immune response, innate and acquired immunity. Antigens, haptenes and 

adjuvants, Immunoglobulin- types, physico-chemical properties and function, raising of anti-

sera, Monoclonal antibody. Buffers and serological reagents,  

 

Bio-chemical Hazards Management  

Basic concept of bio-chemical hazards. Precaution, disposal and management of bio-chemical 

substances in lab.  

 

Part II: LABORATORY METHODS        50% 
 

Centrifuge  

Basic principles of sedimentation. Various types of centrifuges, Density gradient centrifugation, 

Preparative centrifugation, Analysis of sub-cellular fractions, Ultra-centrifuge- Refrigerated 

Centrifuges 

 

Microscope 

Basic principles of microscope, Simple and Compound microscope, Fundamentals of 

Comparison microscope, Stereoscopic microscope, Polarizing microscope, Fluorescent 

Microscope.  

 

Electrophoresis 

General principles, Factors affecting electrophoresis. Different type of Electrophoresis, Slab gel 

sequencer and capillary sequencer. 

 

 

 

 



MODEL QUESTION (Objective) 

During electrophoresis negatively charged molecules migrate toward 

a. anode 

b. cathode 

c. all direction 

d. none of above  

 

MODEL QUESTION (Subjective) 

Describe importance of sterilization in a DNA laboratory. 
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Part I: GENERAL          20% 
 

Definition of forensic science, Physical evidence. Locard's principle. Individuality principle. 

Interpretation of laboratory result and report writing. Expert witness (including cross 

examination). Nepalese History of Forensic Science. Present status of Forensic Science in Nepal. 

Establishment and development of National Forensic Science Laboratory. General concept of 

criminal justice system of Nepal. Nepalese acts related to physical evidence and its examination. 

 

 

Part II: FORENSIC BIOLOGY        40% 
 

Forensic Anthropology 

Identification of bones, Determination of sex & age from different types of bone. Methods of 

Individualization of person from bone. 

 

Hair and Fibres 

Morphology and microscopic examination of human and animal hair. Determination of origin 

race, sex site etc of hair, Comparison of hair in criminal cases. Identification of Natural and 

synthetic fibers. 

 

Forensic Botany 

Various types of wood, timber varieties, seeds and leaves– their identification and matching. 

Diatom polymorphism and its importance in drowning cases. Microscopic and biochemical 

examination of pulp material etc. Pollen grains and its role in forensic investigation. 

 

Wildlife Forensic 

Basic concept of protected and endangered Animal and Plant species of Nepal.  Illegal trade of 

wildlife parts and their identification. 

 

 

Part II: FORENSIC SEROLOGY AND DNA PROFILING    40% 
 

Body Fluids/ Stains and Tissues: 

Various types of body fluids & tissues. Methods of identification of body fluids and their stains 

including menstrual blood. Identification of Azoospermic semen stains, Determination of species 

origin from biological stains. 

 

Serogenetic markers 

Basic concept of cellular proteins, antigenic and serum enzymatic markers. Primary and 

secondary blood group systems, Methods of blood grouping (absorption-inhibition, mixed 

agglutination and absorption elution) from stains of blood and other body fluids, Significance of 

secretor in forensic.  

 

 



DNA Profiling Structure, functions & Analysis 

Biochemistry of nucleic acid. History of DNA profiling, Basic steps of DNA profiling, 

Classification of DNA Polymorphism, significance of DNA profiling in personal 

individualization. Laboratory validation and Quality assurance standards . 
 

 

 

MODEL QUESTION (Objective) 

 

Tick the more appropriate answer 

DNA Profiling is widely accepted as a strong evidence in judiciary system because 

a. every person has unique DNA except identical twins 

b. it remains same from birth to death. 

c. on the basis of Mendelian theory it passes from parents to progeny. 

d. all of the above. 
 

 

MODEL QUESTION (Subjective) 

 

How can we identify a seminal stain? 

Discuss  the advantages of DNA profiling over the conventional methods of individualization. 
 


