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Ph.D. Course Work (21122 onrvards)

Paper I : Research Methodology (For Life Sciences)

1. Introduction to Research Design

Nature and objectives of research, Methods of research: Historical. descriptive and experimental"
research process. research apprt:aches, criteria for good research. meaning of research design.
need of researcl.r design. features of good design, difl'erent research designs & basicprinciples o{'

experimenlal designs, designs ol experiments.

7. Ilata collection antl Analvsis

'l'ypes of data, methods and techniques o1'data collection. primary and secondary data, meta

analysis. historical methods content analysis. devices used in data collection, pilot study and

pretest of,tools. choice of data collection method.

3. Data processing and Analysis

Measures of Central l'endenc'y. Measures of Dispersion, Measures of Variation. Measures of
Central Tendency vs N.{easures of Dispersion, Nornral Distribution, h,{easnrcs of Sker.r,ness and

I nterpretation. C orrelat i on and Regression : T1,pes and A ppl i cati ons.

4. Test of Significance

Significance oi diflerence in means: Standard deviation and standard errou Z-test, 't' test and

Chi-square test: purpose and rise. Analrsis oll'ariance.

5. Paper Writing and report generatinn

Basic concept of paper/ thesis writing. and repon generation, writing Research Abstract.
lntroduction, Review of L,iterature. Results, Clonclusion. Concepts of Bibliography and

Reforences, siglnifieanee of Report Wr:iting" I"y,pes of Researeh Reports, fulefhods of presentafion

of Reporls, Formats of pubiication in Research Journals.

Reference Books*:

l. Research N,{ethodology: Ivlethods and Techniqr:es - L'.R. Kothari. New.Age Pulrlisher.

l. Research Methodology: R.N. 'frivedi and D.P. Shukla, College Book Depot, Jaiptir.
l. Research N4ctlrodo!og1: D. ('hakrabor-ti. [.otrrs Prcss.

3. Research Methodology for Life Sciences: N. Arumugam. Saras Publication.
4. Random Data Analysis and N4easurements Procedures: Bendat and Picrsol. \yiley

interscience.

5. Research Methodology: Bin Taylor. G. Sinha and T. Ghoshal" Prentice Hall of lndia Pr,t.

t.td.

6. N.4ethods in Biostatistics: R.K. N4ahaian. Jal,pee Brothers Medical Publishers. N.Delhi,
lndia.

7. Research Design: J.W. Clreswell, Sage Publications. lNC.
8. Principles of Biostatistics: ldarcello Pagano, CRC Press,'Iaylor arid Francls

slatest Editions of the Books { ?\ -/-
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Ph.D. Course Work

Paper II : Computer Applications and Bioinformstics (For Life Sciences)

1. ComputerFundamentals
Computer Basics and Terminology, iiiput and olrtplrt devices, Computer Inemor,v-.r

Computer generation and Classification. T'ypes of solllvare, Operating System. T'heir

T1''pes. Basic terms related to Windows OS. Computer Netr,vorks, LAN, [\'lAN, WAN.

Research Pclishing Tool- MS trVord. f--reafing. editing and seving an r,vord document, Use

ot'Autotext'l-ables related operations, graphics.

2. Introduction to Spreatlsheet and Presentation
Inroduction to Excel" use of Spreadsheet in Research. Data Storing, Various Data '['ypes.

Use of Formula and F'r"rnctions. Calculate. Manipulate and Anal,v-ses of Data preparing

ehafis.

M.S. Porver Point. Features and Functions. Creating presentation. Animation.

Customizing presentati or'].

3. Introduction to Internet and Computer Applications
lntrodLrction tcl Internet. WWW. Searching on Internet, Literature survey, w'ebsite. Search

Ilngines, Anti- Plagiarisnr softr.vare. \"iruses and its T,v-pes, Protection fiom Viruses.

Introdr"rction of computers in Research: Literature Search using various Search Engines.

Writing Ref'erences. Soflware fbr Ret-erence arrangement. Statistical Packages: Sigrna

plot etc.

4. Bioinformatics
Applications of Bioinlbrmatics in l.ile Sciences. Biological Database: Primarv.

Secondar,v and Composite Database. Sequence Database: Nucieic acid (ElvlBL and

GenBank). Protein Database (PlR and SWISS-PROT)" Structure Database: Protein Data

Bank.

Sequencc Analysis: Biological Motivation of SeqLrence Anal5,'sis, F{omologi,, Base Pair

Alignrnent: [,ocal, Clobal ancl Tools for Base Pair Aiignment: BLAST and IrASTA.
Mr"rltiple Sequence A li gnment: Methods.

5. Phylogenetic Analysis, Protein Structure Predication, I)rug Designing

Phylogeneric Analysis: Ir4ethods, character based and distanee based methods^ tree

evaluation.

Protein Structure Predications: homology modeling, threading, ab-initio methods.

Expression Sequence 'fags (EST) and its Applications, N4icroarray Database and its
Applications.

Reference Books*:
1. An lntroduction to Cornputational Biochemistry: C. Stan and T'. Sal

2. Introduction to Bioinformatics: A T'heoretical and Practical Approach: S.A kranetz &
D.D. Womble.

3. Biclinformatics. Genes. Proteins and Computers: C.a. Orengo, D.'f. Jopnes, .1.M.
'fhornton. 

, \.
rr vYrv^!}---
\"-



4. Instant Notes on Bioinfbrmatics. D.R. Westhead, i.H. Parish. R"lV{. Trvvrnan
Publisher: Taylor & Francis.

5. Essential Bioinfbmratics: Jin Xiong Publisher: Cambridge.

6. An introduction to Bioinfurmatics Algorithms: N.C. Jones, P.A. Pevzner..
7. Bioinftrrmatics Sequences and Genome Analysis: D.W. Mount. Publisher: The M.l.

press Cambidge.

8. Statistical fu{ethocls in Bioinfbrmalics: An introduction S. Misener. S.A" Krar,vetz.

Publislrer: Humana press.

9. Bir-rinlormatics Database ancl Algr:rithms: N, Gautham. Publisher: Alpha Science

INTI T,td.

10. Bioinfbrmatics'[echnology: Yi-]'jing Phoebe Chen. PLrblisher: Springer.
1 l. Data iV{ining: MLrltimedia, Soft Cornputing and Bioinfornratics: S"Mitra. f.Acharya.

Publisher: john Willey Sl Sons. inc.
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Ph.D. Course Work

Paper-IlI Advances in Botan-v

There will be s tot{tl ollen qaestions. All queslions sre long *nswer type questions wilhout any

internul choice and it shull cover the entire syllabus. Candidates will be required to attempt

ony Jive questions to ull.

Max. Marks: 100 Time: 3 Hrs.

r lJomb Calorimeter, Nitrogen Analyser.

e Advancc chromatographi,' technique: Principle and applications of GCN{S, LCIv{S,

I{P'TLC, FPLC

r Advance microscopi,./ techniques: Electron nricroscopy confocal microscopy
o Quantitative DNA application: Rasic principle and applications of real time PCR. draplet

PCR

o Nanobiotechnology: Nanomaterials. t,v-'pes and applications
. Biosensors: Principle. types and applications
r Latest techniqr"res in Moleci,rlar Biology': Next generation DNA sequencing.

o Bioethics: Ethical, legal, and social issues related to biological research

r Biodiversity': genetic, species and molecular diversit-v and taxonomy" DNA bar coding
o Ethnobotany: study of medicinal plants and their phytochemistry
r L-trimate change, carbon secluestration and impact on Biodiversity
o Ecological restoration: Itemediation of degradedl contaminated ecos,v-'stcm b,v rnicr'abes/

plants

r Cenetically modified plants fbr improved tolerance to biotic abiotic stress

o Principle otr'plant disease development and conlrol (clrernical. biological and inteqra,,ed

disease management) arrd role of hiotechnologv in plant disease control
r Plant cell culture, plant transfbrmation technolog,v & its applications.
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