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Paper I: Research and Publication Ethics 

 

UNIT 1: PHILOSOPHY AND ETHICS  

Introduction to philosophy: definition, nature and scope, concept, branches, Ethics: 

definition, moral philosophy, nature of moral judgements and reactions 

UNIT 2: SCIENTIFIC CONDUCT  

 Ethics with respect to science and research, Intellectual honesty and research integrity, 

Scientific misconducts: Falsification, Fabrication, and Plagiarism (FFP), Redundant 

publications: duplicate and overlapping publications, salami slicing, Selective reporting 

and misrepresentation of data 

UNIT 3: PUBLICATION ETHICS  

     Publication ethics: definition, introduction and importance, best practices / standards 

setting initiatives and guidelines: COPE, WAME, etc. Conflicts of interest, Publication 

misconduct: definition, concept, problems that lead to unethical behaviour  and vice versa, 

types, Violation of publication ethics, authorship and contributor ship, Identification of 

publication misconduct, complaints and appeals, Predatory publishers and journals 

UNIT 4: OPEN ACCESS PUBLISHING  

       Open access publications and initiatives, SHERPA/RoMEO online resource to check 

publisher copyright & self-archiving policies, Software tool to identify predatory 

publications developed by SPPU, Journal finder / journal suggestion tools viz. JANE, Elsevier 

Journal Finder, Springer Journal Suggester. 

 

 
 

3.4: Research Publications and Awards  

3.4.1 Ethics in Research Methodology 

AQAR 2022-23 



           UNIT 5: PUBLICATION MISCONDUCT  

 Subject specific ethical issues, FFP, authorship, Conflicts of interest, Complaints and 

appeals: examples and fraud from India and abroad. Databases-Indexing databases, 

Citation databases: Web of Science, Scopus 
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Paper II: Endophytic microbes 

Unit 1: General microbiology- Introduction: The discovery of Microorganisms, 

theory of spontaneous generation, Biogenesis, Relationship between 

microorganisms and diseases, Koch’s postulates. Main groups of microorganisms. 

Viruses and bacteria. Bacteria- classification based on Bergey’s manual. 

Unit 2: Bacterial structure- External structures- Glycocalyx, Capsule, flagella, 

fimbriae and pili. Cell Wall- composition and detailed structure of gram positive and 

gram-negative cell walls. Cytoplasm – Ribosomes, mesosomes, inclusion bodies, 

nucleoid, chromosomes and plasmids. Biochemical identification. Staining of 

bacteria- gram staining, negative staining. Soild and liquid media, selective, 

differential media. Culture methods- Streak, spread, pour plate, stab culture. 

Unit 3: Endophytes- Endophytes- bacteria, fungi-studies on biological research. 

Endophytic fungi - symbiotic and opportunistic associations, co evolution and loss 

of reproductive structures, Use of endophytic fungi as biocontrol agents against plant 

diseases, insect herbivores. Mycorrhizal associations – endo and ecto mycorrhiza. 

Colonization and adaptation of endophytes. Endophytes as latent pathogens and 

biocontrol agents. Endophytes associated with plants- Leaf, root and stem 

endophytes- Plant interaction with endophytic bacteria and fungi, Biological 

nitrogen fixation - symbiotic and asymbiotic. Root - nodule formation in legumes.  

Unit 4: Sterilization- Brief account on Sterilization techniques- Physical and 

chemical methods- flaming, boiling, autoclaving, heat, filtration, radiation. Aseptic 

methods- Biosafety cabinets. Brief account of microbial interactions - (symbiosis, 



neutralism, commensalism, competition), Microbial enzymes in pharmaceuticals- 

anticancer drugs, anti-viral drugs, Bio-active compounds- production of antibiotics. 

Study of Bioremediation capacity of endophytes using research articles. 

Unit 5: Microbial secondary metabolism- An account on secondary metabolism. 

Types of plant resistance to pathogens, the nature of resistance to disease- 

Pathogenicity genes in plant pathogens, Genes controlling: a) Degradation of cuticle 

and cell wall, b) Production of secondary metabolites fungal toxins Growth curve, 

measurements of microbial growth, 16srRNA gene sequencing studies, Role of 

endophytes in the production of taxol and related camptothecin- In vitro production 

of secondary metabolites in bioreactors. Bioprospecting- concepts. Biopiracy. 
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Paper III: Biophysics and Instrumentation 

 

Unit I: 

Microscopy Techniques: 

Light Microscopy: components of microscope, Basic principles and methods of 

Dark-field, Phase contrast, Transmission Electron Microscopy, Scanning 

Electron Microscope. Fluorescence Microscopy, Atomic Force Microscopy, 

Confocal Microscopy, Cytophotometry. 

Unit II 

Spectroscopy Techniques 

Introduction to Spectroscopic Methods- Infrared Spectrometry, Nuclear 

Magnetic Resonance Spectroscopy, Molecular Mass Spectroscopy. UV/VIS 

spectroscopy, CD and Raman spectroscopy and X-ray diffraction, MALDI -TOF, 

Nano-LC. 

Unit III 

Chromatographic techniques: Theory and Applications - Paper Chromatography, 

TLC, Gel Filtration Chromatography, Ion Exchange Chromatography, Affinity 

Chromatography, GC, GLC, HPLC, HPTLC and FPLC. Measurement of 

radioactivity – GM counter & Scintillation counting methods. Application of 

Radioisotopes in biological sciences. 

Unit IV       

Centrifugation – Principles, Preparative and Analytical Centrifuges, 

Sedimentation analysis, RCF, Density Gradient Centrifugation and 

Ultracentrifugation. Isoelectric focusing. - Electrophoresis – Principle, types and 



applications – PAGE, SDS-PAGE, Quality and quantity checking of DNA by 

AGE, Pulsed Field Gel Electrophoresis (PFGE). 

Unit V:  

 Molecular Biology Techniques Gene cloning techniques – Physical and chemical 

methods – Lipofection – Electroporation – Gene Bombardment. Blotting 

Techniques (Southern, Northern and Western blot). Polymerase Chain Reaction- 

Application of PCR technique. Molecular markers- RFLP, RAPD, AFLP, SSR. 
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Paper IV: Research Methodology 

Unit 1: Hypothesis: Literature Survey, defining the question and formulating 

hypothesis. Objectives of Research –Methods of acquiring knowledge: tradition, 

experience; Preparation of research proposal. 

Unit 2: Methods of collecting data: Tabulation and representation of data, 

sampling. Mean, median, mode, Mean deviation, standard deviation and standard 

error.  

 Unit 3: Testing of hypothesis- Statistical hypothesis- null hypothesis- 

alternative hypothesis- t test- Type I and Type II error-Analysis of variance- 

correlation and regression analysis. Generation of data, interpreting results/data 

and drawing conclusions 

Unit 4: Research design- Meaning and parts of Research design, need for 

research design, Features of a good design - Important concepts relating to 

research design - Experimental Research designs. Research Design and thesis 

writings- Lab design and man management- Interpretation and writing of research 

report-technique-significance-steps in report writing- layout of research report-

types of reports-precautions-writing review articles-role of computer in research. 

Unit 5: Computer Applications: 

 Computer application and Report writing, Statistical Package for Social Sciences 

(SPSS) - computer packages: word processing and graphs – preparation of 

research documents: preparation of research proposals, writing of the report of 

the research studies, preparation of review of related studies 
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