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PROGRAMME OUTCOMES:

- Build a strong foundation of key concepts of Genetics, Genomics and other branches of life
sclences

- Gain good knowledge and skills to choose variety ofcareer options in research and health
sector

- Equip the students with skills and knowledge in basic and applied genetic research and
management ofgenetic diseases and any other career they opt

- Effectively communicate the importance of knowledge of genetics for the betterment of
societal health through teaching and research

- Entrepreneurial skills to pursue career in the field of Genetics and Genomics.

COURSE.I : ADVANCED RESEARCH METHODOLOGY

COURSE OUTCOME

- Leam the laboratory bio-safety and it's importance in conducting genetic research

- Know the importance of animal and human ethics while conducting research

- Understand the experimental design and methodology in research

- Equip them with presentation and scientific writing skills
- Learn the various techniques employed in conducting research

PEDAGOGY
- Teaching - Using black board and Power Point presentation, interactive sessions

- Assignments- Take home assignment hard copy submission, and online submission
in Limited words



COURSE CONTENT:

UNIT I: LABORATORY BIOSAFETY

National and intemational guidelines, personal protection, handling and disposal of hazardous
materials (chemical and physical agents), prevention of biological hazards, spillage and waste
disposal, good laboratory practices.

UNIT II: ANIMAL AND HUMAN ETHICS

Utility based approach, Measures to Prevent cruelty to experimental animals, Hygiene and welfare
of animals in captivity, Diseases of caged animals, Prenatal diagnosis, genetic manipulations and
their ethical issues, Benefits and risk ofparticipating in a clinical trial, Legal and social and ethical
issues, Plagiarism.

UNIT III: EXPERIMENTAL DESIGNS/ METHODOLOGY

Necessity of objective wise design - pure versus applied research, Nature and scope of research
methodologies in Genetics, Literature survey; Immunohistochemical, Cytological, Genetic and
Molecular tools; Identification ofresearch gaps; testing theories or generating theories; selection and
formulation of hypothesis: a) Null Hypothesis b) Hypothesis driven c) observation based hypothesis.

UNIT IV: PRESENTATION AND WRITING SKILLS

(a) Presentation Technology - style and techniques involved in presentation skills. (b) How to End
on a Powerful note: need to summarize; (c) Importance of Questions and Answers session. (d)
Writing scientific articles/ papers (e) Thesis writing
UNIT V: METHODS AND APPLICATIONS

Induction and screening of mutations (EMS, Radiation, P-element), Real-Time PCR, I{PLC, 2D gel
electrophoresis, Mass Spectrophotometry, Protein expression and purification, ELISA, Flow
Cytometry, NGS methods (Dye based-Illumina, pH based-Ion Torrent/Proton, Nanopore), ChIP Seq,
RNA Seq and Methylome Seqencing X-ray Crystallography, Dosimetry, Tissue Culture, Hybridoma
Technology, Molecular Markers and their applications, Gene Knockout and Gene Targeting
(CRISPR-Cas9, Gene Therapy, RNAi), Recent developments in Hi-Res Microscopy (Discuss using
relevant papers).

UNIT VI SEMINAL PAPERS

Journal article discussion on important discoveries in genetics

1) Watson and Crick

2) Khorana genetic code

3) Sidney Brenner C. elegans model system intro

4) Paul Berg recombinant DNA technology

5) Seymour Benzor fine structure ofgene

6) Sanger Sequencing paper

7) Lee Hartwell suppressor mutation paper

8)LacZ as a reporter gene
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9) Crispr-Cas9

l0) Bob Horwitz nobel prize apoptosis

I l) Kerry Mulles PCR paper

l2) Ubiquitin

UNIT VII : BIOSTATISTICS

Seminal paper discussion on important genetics papers that involves statistical tests used to
achieve significance from large datasets.

UNIT VIII : ANIMAL AND CELLULAR MODELS IN GENETICS AND DISEASE

Student will be able to understand strengths and weaknesses of different model organisms and
their suitability for research. Utilization of organ specific cell lines for expression studies.
Students will be able to understand generation of various disease models and their use,
including transgenic mouse models and the use of induced pluripotent stem cells.

REFERENCES FOR UNIT VI

1) Watson Jd, Crick Fh. Genetical implications of the structure of deoxyribonucleic acid.
Nature. 1 953, 30; I 7 I (4361):964-967 .

2) SOll D, Ohtsuka E, Jones DS, Lohrmann R, Hayatsu H, Nishimura S, Khorana HG. Studies on
polynucleotides, XLD(. Stimulation of the binding of aminoacyl-sRNA's to ribosomes by
ribotrinucleotides and a survey of codon assignments for 20 amino acids. Proc Natl Acad Sci
U S A. 1965, 54(5): 1378-1385.

3) S. Brenner. The Genetics of Caenorhabditis elegans. Genetics. 1974,77(l): 7l-94.

4) Jackson, D.A., Symons, R.H. and Berg, P. Biochemical method for inserting new genetic

information into DNA of Simian Virus 40: circular SV40 DNAcontaining lambda phage
genes and the galactose operon ofEscherichia coli, Proc. Nat. Acad. Sci. USA, 1972,69, pp.
2904-2909.

5) Benzer, S., On the topology of the genetic fine structure. Proc. Natl. Acad. Sci. USA, 1959,45:
1607-1620.

6) Sanger F, Coulson AR. A rapid method for determining sequences in DNA by primed
synthesis with DNA polymerase. J Mol Biol.1975,25;94(3):441-448.

7) Leland H. Hartwell,* Joseph Culotti, and Brian Reid. Genetic Control of the Cell-Division
Cycle inYeast, I. Detection of Mutants. Proc Natl Acad Sci U S A. 1970; 66(2):352-359.

8) Jinek M, Chylinski K, Fonfara I, Hauer M, Doudna JA, Charpentier E. A programmable dual-
RNA-guided DNA endonuclease in adaptive bacterial immunity. Science,2012,
17;337(6096):816- 82r.

9) Sulston J. E., Horvitz H. R. Post-embryonic cell lineages of the nematode,
Caenorhobditis elegans. Dev. Biol. 56, 1977,1lfl56 l0.1016/0012-1606(77)90158.

I



I

12)

13)

14)

l0) Saiki RK, Scharf S, Faloona F, Mullis KB, Horn GT, Erlich HA, Amheim N. Enzymatic
amplification of beta-globin genomic sequences and restriction site analysis for diagnosis of
s ickle ce I I anemia. Science. I 9 8 5, 20 ;230 (47 32) :1 3 50 - I 3 5 4.

I l) Ciechanover, A., Heller, H., Elias, S., Haas, A.L. and Hershko, A. ATP-dependent Conjugation

of Reticulocyte Proteins with the Polypeptide Required for Protein Degradation. Proc.
Natl. Acad. Sci. USA 1980,77,1365-1368.

REFERENCES FOR UNIT VII

Veerappa AM, Kusuma Lingaiah, SangeethaVishweswaraiah, Megha N Murthy, Raviraj V
Suresh, Dinesh S Manjegowda, and Nallur B. Ramachandra. Impact of Copy Number
Variations Burden on Coding Genome in Humans Using Integrated High Resolution Arrays.
G ene t. Re s., C amb., 201 4, 96, e I 7. doi : 1 0. I 0 17 / S00l 66723 I 4000202

Sangeetha V, Avinash MV, Mahesh PA, Jayaraj BS, Chaya SK, Ramachandra NB , Molecular
interaction network and pathway studies of ADAM33 potentially relevant to asthma, Annals
of Allerg,,, Asthma & Immunologt 2014, (1J33!):418424.e1

Veerappa AM, Raviraj VS, Sangeetha V, Kusuma L, Megha Murthy, Dinesh SM,Prakash P
and Ramachandra NB. Global pattems of large copy number variations in the human genome
reveal complexity in chromosome organization. Genet. Res., Camb. 2015, 97, el&.
doi: 1 0. 1 0 I 7/S001667 231 5000 1 9 l.

15) Cho YS, Chen CH, Hu C, Long J, Ong RT, Sim X, et al. Meta-analysis of genome-wide
association studies identifies eight new loci for type 2 diabetes in east Asians. Nat Genet.
201 1, l1 ;44(1):67 -72. doi: I 0.1 038/ng. I 0l 9.

l6) Cross-Disorder Group of the Psychiatric Genomics Consoftium, Lee SH, Ripke S, Neale BM,
Faraone SV, Purcell SM, Perlis RH, Mowry BJ et al.Genetic relationship between five
psychiatric disorders estimated from genonre-wide SNPs. Nat Genet.2013,45(9):984-94. doi:.
10.10381n9.2711

COURSE-II : LITERATURE REVIEW

COURSE OUTCOMES

Build a strong foundation ofkey concepts ofpreviously one research in the field of
Genetics, Genomics and other branches of life sciences

Gain good knowledge and skills to choose variety of methods used in research and health
sector




