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Program Outcomes: 

PO1. The M.Sc Human Genetics course in Andhra University is to stimulate the students to the 

fact that as we go down the scale of magnitude from cells to organelles to molecules for 

the better  understanding of various genetic disorders or diseases. 

PO2. To train the students in basic and advanced areas of Human Genetics, focusing on the 

recent trends of the discipline with particular emphasis on the practical aspects.  

PO3. Students laboratory training will empower them to register in research institutions for 

their career. 

PO4.To stimulate scholarly progression and intellectual development of the program educating 

the students constantly with excellence. 

PO5.To promote talent and personality development, to encourage self-confidence and self-

reliance in the student to achieve their goals. 

PSO1. To pervade the latest advances in human genetics by organizing conferences, symposia, 

workshops and webinars. 

PSO2. To furnish student accessibility to online journals. 

PSO3. To update the curriculum that suits the needs of competitive examinations 

PSO4. To deliver skilled manpower suitable for different government and non-

governmental organisations. 

PSO5. Students can compete in National level competitive exams such as UGC-CSIR, NET-

JRF,  GATE and APSET. 

PSO6. Students gain familiarity in various practical methods and analytical techniques enabling 

them to pursue higher education. 

PSO7. The Master’s degree in human genetics will address the increasing need for skilled 

scientific manpower with an understanding of global research applications in the field of 

basic and applied human genetics.  

Program Specific Outcomes:



SEMESTER I 

PAPER 1.1- BASIC HUMAN GENETICS 

Course Outcomes: 

CO1. To introduce the students the main concepts of basics of Human Genetics. 

CO2. To enhance knowledge towards the Mendels laws of inheritance and extension of 

Mendelism. 

CO3. To study the gene interactions, modifying genes, polygenic inheritance and multifactorial 

inheritance. 

CO4. To know the construction of human pedigree,  modes of inheritance and mitochondrial 

inheritance. 

CO5.  To have better understanding about the linkage and crossing over, genetic and physical 

mapping. 

CO6. To get information about twin studies, Eugenics,  Euthenics and Euphenics. 

Learning  outcomes: 

LO1. Acquired knowledge on the importance of classical Mendelian genetics theories and 

extension of Mendelism. 

LO2. Enhanced knowledge on gene interactions, modifying genes, polygenic inheritance and 

multifactorial inheritance.  

LO3. Gain knowledge on ancestral history and construction of human pedigrees related to 

genetic disorders. 

LO4. Obtained better understanding in modes of inheritance and mitochondrial inheritance. 

LO5. Get a hold on the linkage and crossing over, genetic and physical mapping. 

LO6. To improve knowledge about twin studies, Eugenics, Euthenics and Euphenics. 

Course Specific Outcomes: 

CSO1. Basic Human Genetics subject generates scientific knowledge up to gene level and 

enhances the knowledge in the fundamental level of Human Genetics field. 

CSO2. This subject gives huge research opportunities in multidisciplinary of life sciences.   

CSO3. The scope of research underlying genetic disorders, behavioral and medical genetics will 

become enhanced with clinical trials of novel drug design, drug toxicity and efficacy. 



Unit -I  

Introduction to Genetics; Mendelism- Mendel and his experiments, Law of segregation Law of 

independent assortment; Chromosomal basis of segregation and independent assortment. 

Extensions of Mendelism-Allelic variation and gene function, Dominance relationships, basis of 

dominant and recessive mutations; Multiple allelism, allelic series.  

Unit -II  

Genotype to phenotype: effect of the environment on phenotype development- Penetrance and 

expressivity, phenocopy; lethal and sub lethal mutations; Gene interactions and modifying genes; 

Pleiotropy; Polygenic inheritance; Multifactorial inheritance 

 Unit -III  

History of Human Genetics; Pedigrees- gathering family history, pedigree symbols, construction 

of pedigrees; Monogenic traits - Autosomal inheritance-dominant and recessive; Sex-linked 

inheritance- dominant and recessive; Sex-limited and Sex-influenced traits; Y-linked ; 

Mitochondrial inheritance 

 Unit -IV  

Linkage- Linkage mapping , Linkage analysis; crossing over – Types of crossing over, 

Mechanism of crossing over, Factors affecting crossing over ;Genetic mapping ; Physical 

mapping. 

Unit -V  

Heredity and environment (twin studies), Eugenics-history, Modern Eugenics, types of Eugenics; 

Euthenics and Euphenics. 

Books suggested: 

1. Principles of Human Genetics - Curt  Stern  

2. Human Genetics - Mckusick V. A 

3. Basic Human Genetics –Mange E.J and Mange A.P 

4. Principles of Genetics - Gardner et al. 

5. Principles of Genetics - Snustad et al. 

6. Genetics in Medicine-Thompson and Thompson 
7. Genetics, Molecular Biology, Evolution and Ecology-Verma P.S and Aggarwal V.K 

 



SEMESTER I 

PAPER-1.2: POPULATION GENETICS AND BIOSTATISTICS 

Course Outcomes: 

CO1. To introduce the students the main concepts of population genetics and bio-statistics 

CO2. To get  knowledge the Hardy-Weinberg principle and its importance in population genetics 

CO3. To understand the   concept of mating patterns, inbreeding coefficient and genetic 

polymorphism. 

CO4. To understand  the main concepts of genetic demography and sampling techniques. 

CO5. To have an insight in measures of central tendency and measures of dispersion 

CO6. To develop an understanding on probability, correlation, regression and significance of   

chi-square test and “t”test. 

Learning Outcome: 

LO1. Acquire knowledge on the Hardy-Weinberg principle and the skill of calculation of gene 

frequencies and genotype frequencies. 

LO2. Get a hold on the   concept of mating patterns, inbreeding coefficient.  

LO3. Obtain knowledge on the concept of genetic polymorphism and types. 

LO4. Learn about various sampling techniques, classification of data and tabulation. 

LO5. Acquire the skill of calculation of measures of central tendency and measures of 

dispersion. 

LO6. Get deep insight on probability, correlation, regression and significance of   chi-square test 

and “t”test. 

Course Specific Outcomes: 

CSO1. Acquire knowledge on the main concepts of Population Genetics and Bio-statistics. 

CSO2. Able to analyze the Hardy-Weinberg principle, calculation of gene frequencies and 

genotype frequencies. 

CSO3. Able to identify the types of consanguineous marriages and learn calculation of 

inbreeding coefficient. 

CSO4. Familiar with the importance and significance of tests like chi-square test and “t”test. 



Unit – I 

Mendelian Population and scope of population genetics. Gene and genotype frequencies, Mating 

patterns, Random and  Non-random mating, Hardy-Weinberg principle, Extension of H-W 

principle to multiple alleles, sex-linked alleles. Factors that change Hardy Weinberg Equilibrium. 

Inbreeding and Inbreeding coefficient. 

 

Unit – II 

Genetic polymorphism, Types of Genetic polymorphisms, Examples for Genetic Polymorphism.  

Application of population genetics and role of population genetics in Human Genetics. Genetics 

of origin and evolution of Human races. Genetic Demography, Birth rate, Death rate, 

Reproductive rate.  Index of opportunity for natural selection. 

 

Unit – III 

Bio-Statistics: Definition, basic concepts of biostatistics, Collection of data .sampling techniques, 

classification of data and tabulation. Frequency distribution, Graphic presentation of data and 

Diagrammatic presentation of data. 

 

Unit-IV 

Measures of central tendency- mean median and mode. Measures of 

Dispersion - range, mean deviation, standard deviation and variance 

 

Unit – V 

Probability – laws of probability for independent events – permutations and combinations– 

conditional probability. Binomial distribution. Correlation and regression, Tests of significance – 

chi square test and‘t’ test. 

 

 

 

BOOKS SUGGESTED: 

1. The Genetics of Human Populations by LL Cavalli-Sforza and WF Bodmer  

2. Population Genetics Theory by James F. Crow and W. Kimura Harper and Row,  

3. Introduction to Biostatistics by P.S.S. Sundara Rao and J. Rich, 

4. Introduction to Biostatistics by Robert R. Sokel and James F. Kohlf 

 

 



SEMESTER I 

PAPER 1.3 - HUMAN CYTOGENETICS 

Course Outcomes: 

CO1. To introduce the students the main concepts of human cytogenetics. 

CO2. To study about the history and the standardization of human cytogenetics. 

CO3. To understand the importance of karyotyping and banding techniques. 

CO4. To get comprehensive knowledge on numerical and structural abnormalities of human 

chromosomes with examples. 

CO5. To get detailed information about gene mapping techniques. 

CO6. To know about different reproductive disorders, infertility and recurrent pregnancy loss. 

Learning Outcomes: 

LO1. Get deep insight about the history of human cytogenetics. 

LO2. Obtained knowledge  about the standardization of human cytogenetics. 

LO3. Gain knowledge about the chromosomes, Karyotyping and banding techniques.  

LO4. Get a hold on numerical and structural abnormalities of human chromosomes and their 

clinical importance. 

LO5. Acquire knowledge about different mapping techniques. 

LO6. Obtain knowledge on reproductive disorders, infertility and recurrent pregnancy loss, 

which are very challenging problems of the present situation. 

Course Specific Outcomes: 

CSO1. Acquire working knowledge about the preparation of karyotyping. 

CSO2. Gain practical knowledge about the human leucocytes blood culture technique.    

CSO3. Able to analyze and interpret the results of  banding techniques.  

CSO4. Able to identify the hetero chromatin from buccal smear test. 

 

 



Unit – I  

History and growth of Human Cytogenetics; Morphological variability of the human 

chromosomes; Karyotyping; Banded chromosomes and individual characterization of the human 

chromosomes; Standardization in Human Cytogenetics - Old classification and New 

classification. 

Unit – II   

The origin and transmission of chromosomal abnormalities- Non disjunction; Types of numerical 

chromosomal abnormalities; Examples – Down syndrome, Edward syndrome, Patau syndrome, 

Turner syndrome, Klinefelter syndrome, XXX- syndrome and XYY- syndrome.  

Unit – III  

Structural chromosomal abnormalities; Examples - Cri-du-chat syndrome, Wolf- Hirschhorn 

syndrome,  Fragile X – syndrome; Chromosomal instability syndromes; Heterochromatin and 

Lyon’s Hypothesis, Uniparental disomy and Genomic imprinting 

Unit – IV 

Gene mapping- Somatic Cell Hybridization (SCH); Molecular Cytogenetics - Fluorescence In 

Situ Hybridization (FISH); Comparative Genomic Hybridization (CGH); Array Comparative 

Genomic Hybridization (aCGH); Marker chromosomes; Human artificial chromosomes. 

Unit – V 

Disorders of sex development – Primary Amenorrhea, Gonadal dysgenesis, Testicular 

feminization, Pseudohermaphroditism, True hermaphroditism; Infertility - Genetic basis of male 

infertility, Genetic basis of female infertility; Chromosomal abnormalities in recurrent pregnancy 

loss. 

Books suggested: 

1. Human Cytogenetics (vol. I & II ) – J.L. Hamerton  

2. Human Chromosomes - E.H. Ford  

3. Human Genetics – F. Vogel and A.G. Motulsky.  

4. Basic Human Genetics – E.J. Mange and A.P. Mange.  

6. New Chromosomal Syndromes - J.J. Yunis  

 



SEMESTER II 

PAPER  2.1- CELL BIOLOGY AND SYSTEM PHYSIOLOGY 

Course Outcomes: 

CO1. To introduce the students the main concepts of cell biology and system physiology. 

CO2. To study about the cell structure and its organelles. 

CO3. To get detailed information of cytoskeleton, plasma membrane and cytoplasmic matrix. 

CO4. To impart knowledge on ultra structure of nucleus and cellular interactions.   

CO5. To get comprehensive knowledge on mitosis and meiosis cell division, cell signaling and 

communication. 

CO6. To know about the physiology of different systems working in the Human body. 

Learning Outcomes: 

LO1. Acquire  knowledge about the cell structure and its organelles 

LO2. Enhanced knowledge on detailed information of cytoskeleton, plasma membrane and 

cytoplasmic matrix. 

LO3. Gain knowledge on ultra structure of nucleus and cellular interactions.   

LO4. Obtained better understanding on comprehensive knowledge on mitosis and meiosis cell 

division. 

LO5. Get deep insight into the cell signaling and communication. 

LO6. Get a hold on the physiology of different systems working in the Human body. 

Course Specific Outcomes: 

CSO1. Acquire practical knowledge about the different stages of mitosis cell division. 

CSO2. Able to analyze and interpret the different organelles of the cell.  

CSO3. By gaining practical knowledge able to differentiate the stages of meiosis cell division.   

CSO4. Get knowledge on cell signaling and communication. 

 

 

 

 



Unit- I 

Cell structure; Organelles of the cell- Golgi apparatus, Mitochondria, Ribosomes, Nucleus, 

Lysosomes, Peroxisomes, Endoplasmic reticulum, Vesicles, Cytoskeleton, Plasma membrane, 

Cytoplasmic matrix; Chemical constituents of cell- Carbohydrates, Llipids, Proteins, Nucleic 

acids, Vitamins, Minerals.  

Unit- II 

Ultra structure of nucleus-Nuclear membrane, Nucleolus, Chromatin composition and 

organization;Cellular interactions- Differentiations of the Cell membrane, Intercellular 

communication and gap junctions, cell coat and cell recognition, The cell surface of cancer Cells. 

Unit- III 

Cell division- Mitosis and Meiosis; Cell cycle and its regulation; Cell death (apoptosis, cell 

aging); Cell signaling and communication- Signal transduction: Cell signaling hormones and 

receptors, Cell surface receptors, Signaling through G-protein coupled receptors, Signal 

transduction pathways.  

Unit-IV 

Circulatory system – Blood, Anatomy of the heart, Cardiac cycle, Blood pressure, Neural and 

chemical regulation;  Respiratory system – Structure and function of lungs; Neural and chemical 

regulation; Nervous system – Brain, Spinal cord and Neurons, Central and Peripheral nervous 

system, Action potential and regulation; Skeletal and Muscular system. 

Unit- V 

Digestive system – Digestion, Absorption; Excretory system – Structure and function of kidney, 

Regulation.; Endocrine system – Endocrine glands, Mechanism of hormone action, 

Neuroendocrine regulation; Reproductive system – Female and male reproductive systems, 

Reproductive processes.  

Books suggested: 

1. The Cell, A Molecular Approach- G. M. Cooper and R. E. Hausman 

2. Molecular Biology of the Cell - Bruce Alberts et al. 

3. Cell and Molecular Biology- E.D.P. De Robertis and E.M.F. De Robertis, JR. 

4. Molecular Cell Biology-Harvey Lodish et al. 

5. Fundamentals of Anatomy and Physiology-F.H. Martini et al.   

6. Gray’s Anatomy for Students –Raveendranath Veeramani  

7. Guyton and Hall Textbook of Medical Physiology –J.E. Hall et al.  

 



 



SEMESTER II 

PAPER-2.2: HUMAN BIOCEMICAL AND IMMUNOGENETICS 
 

Course Outcomes: 

CO1. To introduce the student to the main concepts of Human Biochemical Genetics and 

Immunogenetics. 

CO2. To study the biochemical polymorphisms such as enzyme and protein polymorphisms.   

CO3. To understand the genetic causes of inborn errors of metabolism, inheritance patterns and 

heterogeneity.  

CO4. To get the information about the basic concepts of Immunity system.  

CO5. To study the structure and diversity of immunoglobulin molecules and the genetic basis of 

antibody diversity.  

CO6. To learn the Major Histocompatability (MHC), HLA system and Immunodeficiency 

diseases. 

Learning Outcomes: 

LO1. Gain knowledge learn the enzyme polymorphisms and protein polymorphisms. 

LO2. Acquire knowledge on the inborn errors of metabolism. 

LO3. Obtain knowledge on the structure and functions of normal hemoglobin and hemoglobin 

disorders.  

LO4. Acquire knowledge on the basic concepts of Immunity system.  

LO5. Get deep insight into the structure and diversity of immunoglobulin molecules and the 

genetic basis of antibody diversity.  

LO6. Get a hold on the Major Histocompatability (MHC), HLA system and Immunodeficiency 

diseases 

Course Specific Outcomes: 

CSO1. Acquire knowledge about the main concepts of human biochemical genetics and 

immunogenetics 

CSO2. Learn and understand the structure and functions normal hemoglobin and hemoglobin 

disorders. 

CSO3. Familiar with the importance of pharmacogenetics and ecogenetics. 

CSO4. Gain knowledge of the basic concepts of immunity system and acquires the knowledge 

about the vaccines. 



Unit – I 

The concept of Biochemical polymorphism, Enzyme and  protein polymorphisms –ACP, ESD, 

HP and GC systems; Hemoglobinopathies; Pharmacogenetics – Glucose- 6-Phosphate 

dehydrogenase deficiency ; Ecogenetics – Alpha -1- Antitrypsin. 

Unit – II 

Inborn errors of metabolism–Disorders of carbohydrate metabolism–Galactosaemia; Disorders of 

amino acid metabolism – Alkaptonuria, Phenylketonuria, Albinism and 

Homocystinuria,Disorders of Lysosomal enzymes–Tay- Sachsdisease and 

Mucopolysaccharidoses; Disorders of 

Lipoprotein and lipid metabolism – Hyper Lipoproteinemia; Disorders of Purine metabolism-

Lesch Nyhan syndrome; Disorders of Pyrmidine metabolism – Orotic Aciduria 

Unit – III: 

The immune response – Basic concepts; the innate immune system–Phagocytes, the complement 

system, natural killer cells; The adaptive immune system – Cellular immune system, humoral 

immune system; Organization and structure of lymphoid organs – bone marrow,  thymus,  spleen 

and lymph nodes, Cells   of  the   immune system – B Lymphocytes,  T-Lymphocytes. T-cell 

receptor – structure and function 

Unit-IV 

Genetic basis of structure and diversity; Immunoglobulin molecules and the genetic basis of 

antibody diversity. Immunological memory. Immuno regulation. Adjuvants and immunological 

tolerance. 

Nature of antigens and antibodies. Structure and function of antibodies. Isotypes, Allotypes and 

Idiotypes. Antigen – antibody interactions. 

Unit-V 

The Major Histocompatability complex-Class I (HLA-A,B,C,E,F & G),Class II (HLA-

DP,DR,DQ) and Class III ( Complement genes ); Immunodeficiency diseases- Agamma- 

globulinemia, Severe combined immuno-deficiency, Ataxia telangiectasia, Wiskott- Aldrich 

syndrome. 

Autoimmunity – Altering immune function (vaccines and transplants); immuno-therapy 

(monoclonal antibodies and cytokines), immunity breakdown (AIDS) 

 

SUGGESTED READINGS: 

1. Principles of Human Biochemical Genetics by H. Harris 

2. Human Genetics by A.G. Motulsky and F. Vogel 

3. The metabolic basis of inherited diseases by Scriver et al. 

4. Medical Genetics by Lynn B. Jorde et al 

5. Basic Immunogenetics - Fudenberg et al 

6. Text book of Immunology - S.T, Barrot  

 



SEMESTER II 

PAPER 2.3 - MEDICAL GENETICS  

Course Outcomes: 

CO1. To introduce the students the concept of Medical Genetics. 

CO2. To know about Medical Genetics and scope of Medical Genetics. 

CO3. To understand the different types of the diseases associated with different parts of Human body like 

skin, skeletal system, muscles, eyes, jaws and ears. 

CO4. To get detailed insight into the disease associated with different systems of Human body like 

digestive system, respiratory system, central nervous system, kidney and urogenital system, 

reproductive system and endocrine system. 

CO5. To get comprehensive knowledge on life style disorders. 

CO6.  To get knowledge about neurodegenerative disorders. 

Learning Outcomes: 

LO1. Acquired knowledge about the medical genetics, its scope and different diseases associated not only 

with different pats but also with different systems of the human body. 

LO2. Obtained knowledge on the different types of the diseases associated with different parts of human 

body.  

LO3. Get deep insight into the disease associated with different systems of human body  

LO4. Get a hold on the endocrine system. 

LO5. Gain knowledge on different life style disorders which causes risk to the present population. 

LO6. Obtain knowledge on different neurogenetic disorders which are challenging of the current 

situations. 

Course Specific Outcomes: 

CSO1. Acquire knowledge about the mode of inheritance of diseases related to different organs of 

the human body. 

CSO2. Gain knowledge about the diseases associated with different systems of the human body. 

CSO3. Able to analyze and interpret the different life style diseases.   

CSO4. Able to identify the different life style disorders. 

 



Unit – I  

Scope of Medical Genetics; Skin- Ichthyosis,  Psoriasis, Multiple neurofibromatosis, Porphyrias, 

Blooms syndrome; Skeletal system – Ankylosing spondylitis, Osteogenesis imperfecta, 

Rheumatoid arthritis; Osteoporosis; Marfans syndrome. 

 Unit – II  

Muscle – Muscular dystrophies, Myotonia; Eye – Glaucoma, Cataract, Retinoblastoma  ; Jaws – 

Hare lip and Cleft palate;  Ears - Deafness. 

Unit – III 

Digestive system – Hypertrophic pyloric stenosis, , Cirrhosis of liver ; Respiratory system – 

Cystic fibrosis ; Cardiovascular system – Congenital heart disease; Central nervous system – 

Spina bifida, Anencephaly; Kidney and urogenital system – Cystinosis, Polycystic kidney ; 

Reproductive system- Polycystic ovary disease, Endocrine system – Congenital hypothyroidism 

or Cretinism, Goiter. 

Unit – IV 

Life style disorders- Diabetes, Hypertension, Hyperlipidemia, Coronary heart disease, Stroke, 

Obesity, Anxiety, Chronic obstructive pulmonary disease.   

Unit – V  

Neurodegenerative disorders- Parkinson’s disease, Alzheimer’s disease, Spinocerebellar ataxia, 

Prion disease; Neuromuscular disorders- Multiple sclerosis, Amyotrophic lateral sclerosis, 

Myasthenia gravis; Psychiatric disorders- Schizophrenia, Bipolar disorder.  

 

Books Suggested: 

1. Medical Genetics – Jorde et al. 

2. Genetics and Medicine – M.W. Thompson et al.  

3. Clinical Genetics – A. Sorsby  

4. Genetic Disorders of Man – R. M. Goodman 

5. Emery’s Elements of Medical Genetics – R. F. Mueller and I.D Young  

6. Human Genetics – F. Vogel and A.G. Motulsky. 

 



SEMESTER III 

PAPER  3.1 -  GENETIC TOXICOLOGY AND CANCER GENETICS 

Course Outcomes: 

CO1. To introduce the students the main concepts of genetic toxicology and cancer genetics 

CO2. To understand the fundamentals of genetic toxicology. 

CO3. To study the Routes and sites of toxic exposure, different techniques used to detect gene 

toxicity and treatment. 

CO4. To have an elaborative perception on cancer and its relation with epigenetic, complex 

factors involvement in inherited versus sporadic cancer formation. 

CO5. To get information about the  molecular modifications of proto oncogenes, tumor 

suppressor genes and carcinogens involved in formation of different types of cancers, their 

prevention, diagnosis and treatment. 

CO6. To know about stem cell study in cancer therapy, angiogenesis, stochastic versus cancer 

stem cell model to explain the formation of cancer. 

Learning Outcomes:  

LO1. Able to develop the knowledge on chromosomal alterations and sister chromatid 

exchanges. 

LO2. Get a hold on the basic sites of toxic exposure, their distribution, metabolism and 

excretion. 

LO3. Get deep insight into the characteristics of cancer cells, chromosomes in neoplasias and 

relation of oncogenes to chromosomal defects. 

LO4. Gain knowledge on Knudsons hypothesis and types of cancers. 

LO5. Acquired knowledge on cancer prevention, diagnosis and treatment. 

LO6. Obtain knowledge on cancer stem cells in cancer initiation and progression 

Course Specific Outcomes: 

CSO1. The subject illuminates the knowledge on the effects of Mutagens on the chromosomal 

alterations and DNA synthesis.  

CSO2. The course enhances the knowledge on changes in alteration in proto-onco and tumour 

suppressor genes which play an important role in the development of cancer. 

CSO3. Helps in understanding how somatic and germ line mutations can cause a cell to make 

proteins that effect the growth of the cells and cellular differentiation carried to cancer 

formation. 

 



Unit – I 

Origin of genetic toxicology; Historical prospective of genetic toxicology; Fundamentals of 

genetic toxicity; Mechanism of induction of chromosomal alterations and sister chromatid 

exchanges; Mutagens- chemical, physical, biological, environmental and food; Antimutagens. 

Unit – II 

Routes and sites of exposure; Absorption; Distribution and excretion of toxicants; Xenobiotic 

metabolism; Consequences of genotoxic effects in humans; Techniques to detect genotoxicity; 

Treatment. 

Unit – III  

Introduction to cancer; Characteristics of cancer cells; Chromosomes in neoplasias and relation 

of oncogenes to chromosomal defects; Chromosomal instability syndromes; Cancer as a genetic 

disorder and cancer in families; Inherited versus sporadic cancers; The role of Epigenetics in 

cancer. 

Unit – IV  

Molecular changes in proto- oncogenes; Tumor suppressor genes; Knudsons Hypothesis; Types 

of cancers – Retinoblastoma, Skin cancer, Lung  cancer, Esophageal and  Colon cancer, Brain 

cancer, Breast cancer, Cervical cancer, Prostate cancer ; Cancer and environment -  Physical, 

Chemical and Biological carcinogens;   Cancer prevention ;  Diagnosis;  Treatment. 

 

Unit – V 

 Cancer stem cells: Introduction to stem cells, Angiogenesis, Stochastic Vs Cancer stem cell 

model for cancer formation, Cancer stem cells in cancer initiation and progression, Cancer stem 

cell pathways, Regulation by microRNAs , Therapeutic strategies. 

 

Books suggested: 

1. Molecular Biology in Medicine - Cox and Sinclair  

2. Principles of Genetic Toxicology- David Brusick. 

3. Genetic Toxicology- Albert P, Li, R.H, Heflich.  

4. Principles and Practice of Medical Genetics- Rimoin et al. 

5. Clinical Genetics- Robinson and Linden 

6. Clinical Genetics: A Short Course – Wilson  

7. Cancer Genetics E-book-Cubocube ( Wasserman Laboratory, University of British Columbia  

    (UBC)    

 



SEMESTER III 

PAPER- 3.3: Genetic Screening, Counseling and Gene Therapy 

Course Outcomes: 

CO1. To introduce the students the main objectives of genetic screening and counseling. 

CO2. To study the scope of genetic screening, testing methods of genetic screening and also 

population screening for genetic diseases. 

CO3. To get information on prenatal and postnatal screening methods. 

CO4. To know about the scope and methods of genetic counseling. 

CO5. To understand the importance of gene therapy and its classification. 

CO6. To know about inheritance and their risk assessment. 

Learning Outcomes:  

LO1. Gain knowledge on the scope of genetic screening. 

LO2. Get deep insight into testing methods of genetic screening and also population screening 

for genetic diseases. 

LO3. Enhanced knowledge on the Prenatal screening methods and postnatal screening. 

LO4. Acquire knowledge on scope of genetic counseling and methods of counseling, patterns of 

inheritance and risk assessment. 

LO5. Obtain knowledge on gene therapy, its classification and its clinical applications. 

LO6. Get a hold on the detection of autosomal recessive carriers. 

Course Specific Outcomes: 

CSO1. Acquire knowledge on prenatal and post natal screening tests like amniocentesis, ultra 

sonography, chorionic villous sampling etc., which are used for genetic testing before 

birth to identify whether the new born offspring is more or less likely to have certain birth 

defects. 

CSO2. The course also helps to identify the genetic risk factors based on an expert review of 

personal and family health histories and moulds the students to be genetic counselors. 

CSO3. The course has huge benefits on how to manage the health care and future perspectives of 

gene mapping and  gene therapy, so that accurate treatment maybe available at gene 

level. 



Unit - I 

Scope of genetic screening-Invasive and Noninvasive testing methods - Prenatal and 

Postnatal screening. Population screening for genetic diseases, Newborn screening, 

carrier screening family screening and their medical importance 

 

Unit - II 

Prenatal screening methods- Amniocentesis- Chronic Villous sampling, 

Ultrasonography, fetoscopy, maternal blood sampling. 

Postnatal screening - chromosomal abnormalities both structural and numerical 

cytogenetic disorders and molecular methods. 

 

Unit - III 

Scope of genetic counseling - methods of genetic counseling, educating the counselee, 

presenting the risks and options and guiding.  Social, ethical and legal issues.  Patterns of 

inheritance and risk assessment, chromosomal disorders, autosomal dominant and 

recessive disorders, X-linked disorders, multifactorial-polygenic disorders.  Reproductive  

failures, consanguinity. 

 

Unit - IV 

History of Gene Therapy - classification of gene therapy- class-I, Class II and Class III.  

Types of gene therapy- germ line gene therapy and somatic gene therapy. 

 

Unit - V 

Detection of autosomal recessive carriers - Huntington’s Disease - Restriction length 

polymorphisms (RFLPs) and DNA probes-Cystic fibrosis - Sickle cell Disease; Types of 

stem cells; Cord blood banking; stem cells therapy.  

SUGGESTED READINGS: 

1. Human Molecular Genetics by T. Strachan and AP Read 

2. Human Genetics by F. Vogel and A.G. Motulsky 

3. Genetic Engineering by Sandhya A. Mitra 

4. Medical Genetics by Jordee et al 

5. Genetic Counseling by W. Fuhramann and F. Vogel 

 



SEMESTER III 

PAPER 3.4 -  GENOMICS, PROTEOMICS AND BIOINFORMATICS 

Course Outcomes: 

CO1. To introduce the students on the concepts of genomics, proteomics and bio-informatics.   

CO2. To understand the genetic mapping and physical mapping techniques.  

CO3. To know about the DNA sequencing techniques, bio -chips, DNA micro arrays, gene annotation, 

and gene structure predictions.  

CO4. To get information about protein structure and its determination methods.  

CO5. To study the  protein chip arrays and functional proteomics.  

CO6. To know about bioinformatics and biological databases. 

Learning Outcomes: 

LO1. Gain knowledge on concepts of genetic mapping and physical mapping techniques. 

LO2. Acquire knowledge on the DNA Markers for genetic mapping and human genome project.  

LO3. Get a hold on DNA sequencing techniques, structural and functional genomics. 

LO4. Obtained   knowledge on the Protein structure and its determination methods, structural hierarchy, 

domains, folds, and motifs. 

LO5. Get deep insight into docking, drug design methods and  pharmacogenomics. 

LO6. Get knowledge on types of  databases and database searching. 

Course Specific Outcome: 

CSO1. Acquire fundamental knowledge in Genomics, Proteomics and Bio- informatics.  

CSO2. Gain working knowledge of these Biological databases tools and methods;  

CSO3. Appreciate their relevance for investigating specific contemporary biological questions; 

CSO4. Critically analyse and interpret results of their study 

 

 

 

 



Unit – I  

Introduction to genomics; Genetic mapping and Physical mapping techniques-Restriction 

mapping (fingerprint mapping and optical mapping); Fluorescent in situ hybridisation (FISH) 

mapping: DNA Markers (STS,RFLP,CAPS RAPD’s,SNP’s,AFLP) for genetic mapping; Human 

genome project.  

Unit – II 

DNA sequencing – Maxam gilbert and Dideoxy methods; Shot gun method; Cycle sequencing; 

Automated DNA sequencing ; NGS (Next generation sequencing); Bio chips; Bio-Sensors; DNA 

micro arrays; Gene annotation; Gene structure predictions; Gene ontology consortium 

recommendations; Structural and Functional genomics.   

Unit – III  

Protein structure and its determination -Structural hierarchy; Domains; Folds; Motifs. Secondary 

structure prediction methods; Fold recognition and abinitio structure prediction; Homology- 

comparative modelling of proteins.   

Unit – IV 

 Protein chip arrays; Functional proteomics; Docking; Drug design- Computer aided drug design; 

Ligand-based drug design; and Structure-based drug design; Pharmacogenomics. 

Unit V 

Introduction to Bioinformatics –Bioinformatics – Online tools and offline tools. Biological 

databases. Types of data bases – Gen bank, Swiss port, EMBL, NCBL, and PDB. Database 

searching using BLAST and FASTA. 

Books suggested:  

1 Malcolm Campbell and Laurie J. Heyer Genomics, proteomics and Bioinformatics Benjamin 

Cummings 2002  

2 Lynn B. Jorde et al Encyclopedia of Genetics, Genomics, Proteomics and Bioinformatics 

Wiley 2006  

 










































































































