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DETAILED SYLLABUS

rIRST SEMESTER

CBMPHZ - 101: RESEARCH METHODOLOGY

T]NIT-I
Introduction to Research Desisn:
. Nature and objectives ofresearch, Methods ofresearch: Historical, descriptive andexperimental, research process, research approaches, Jieria foi gooa ..."ui"f,,meaning of research desion,, need of research ae.ign, i"atures of good design,different research designs ind uasic p.rncipi"s or 

"rp!.i#","r designs, features ofgood design, design of experiments.

T]NIT-II
Data Collection and Analysis:
. Types of data, methods and techniques ofdata collection, primary and secondarydata, meta analysis, historicat methods, *.terrt;;;l;;ir] devices used in datacollection, pilot study and pretest oftool;, cnoice of aatla co ection method.

UNIT-III
Data Processins and Analysis:
o Measures of Central Tendency, Measures of Dispersion, Measures of Variation,Measures of Central Tendency vs Measures of fiirp.Jon, Normal Distribution,

Measures of Skewness and Inierpretation, Co".futiJ, ana Regression: Types andApplications.

UNIT-IV
Test of Sienificance:
o Significance ofdifference in means: Standard deviation and standard eftor; Z_test,'t' test and Chi-square test: purpose and use, analysis ofvaiiance.

UNIT.V
Paper writing and report generation:
. 

P?r1" 
concept of paper/ rhesis wliting, and report generation, writing ResearchAbstract, Introduction, Reviel of Lit-erutrr., if"rufir, Clnclusion, Concepts ofbibliography and References, significance 

"f 
R;; W;i"g, Types of ResearchReports, Methods of presentatioi of Reports, formats oi fuUtication in ResearchJournals.
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Reference Books:
l. Research Methodology: Methods and Techniques_ C.R. Kothad, New Age publisher.
2. Research Methodology: R.N._Trivedi and D.p. Shukla, college Book Def,ot, Jaipur.3. Research Methodology: D. Chakreborty, Lotus press.
4. Research Methodology for Life Sciences: N. Arumugam, Saras publication.
5. Random Data Analysiss and Measuments procedures: Bendat and picrsol, Wiley

Intemcience.
Research Methodology; Bin Taylor, G. Sinha and T. Ghoshal, prentice Hall oflndia pvt. Ltd.
Methods in Biostatistics: B.K. Mahajan, Jaypee Brothers Medical publishers, N. Delhi, lndia.
Principles ofbiostatistics: Marcello psgano, CRC press, Taylor and Francis.
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CBMPIJZ - 102: COMPUTER APPLICATIONS AND BIOINT.ORMATICS

t-]NIT-I
Computer Fundamentals:
. Computer Basics and Terminology, Input and output devices, Computer memory,computer generation and Classification, Types ofsoftware, Operating Syst";; ;their types, Basic terms rerated to windows os, corprt". Networks, LAN,MAN, WAN.
o Research Polishing Tool_MS. 

. 
Word, Creating, editing and saving a worddocument, Use ofAutotext. Tables related operatlons, giaphics.

TINIT-II
Introduction to Spreadsheet and presentation:
o Introduction to Excel, Use of Spreadsheet in Research, Data Storing, Various DataTypes, Use of Formula and functions, Calculatl f'funipulut" 

"r"'O 
a*f,r., 

"fData, Preparing charts.
o MS Power Point, Features and Functions, Creating presentation, Animation,Customizing presentation.

LINIT-III
Introduction to Internet and Comnuter Applications:
o Introduction to Internet, WWya Searching on Internet, Literature survey,Websites, Search Engines, Anti_plagiarism iot**",- Virur., una it, iyp"i,Protection from Viruses.
o Introduction of computers in Research: Literature Search using various SearchEngines, Writing References, Software for Reference a,angement, Statistical

Packages: Sigma plot etc.

UNIT-IV
Bioinformatics:

' Applications of bioinformatics in Life Sciences, biorogicar Database: primary,
Secondary and Composite Database, Sequence br"#", Nucleic acid (EMSI
and GenBank), protein Database (ptR and SEISS_'ROi), Structure Database:Protein Data Bank.

. Sequence Analysis: biological.Motivation of Sequence Analysis, Homology, BasePairAlignment: Local, Global and Tools for Base fui. aligar"rt, BLAST andFASTA, Multiple Sequence Alignment: Methods.
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' Phylogenetic anarysis, methods 1"huru"t". bur"d unirffie based methods), tree

L,j,llfj""";r;.jj.1:T,l"j::."I1:d,:"ti.,, r,"rn"t!'y*,ioj}ing, tr,,.uains, ab-iniriomethods. Expressed Seo uence- Tags ia si j- .,r",i ii;",r,Itiffi "'i,i,::;,,H;
Database. ung. i,, appiications. 

-Biodiveisiry 
frf".r'"ii". (Approaches todocumenting GIobal patterns).

Reference Books:
l. An Introduction ro Computational Biochemistry: C. StanandT. Sal,2 Inrroducrion to Bioinrormatics,, a irre;;;ii;;i;;i#r""riooiJ"*, s.A. Krawetz & D.D.
3. Bioinformatics. Genes. proreins ancl Computers: C.A, Orengo, D.T. Jopnes, J.M. Thornton.4. Instant Notes on Bioiniormaric.s: o.n. w"'rirr."J,l.v- i".ir"r,l nlri. ,ryr_.5. Essential Bioinformatics: Jin Xiong6. An Introduction to Bioinformatics'Algorithms: N.C. Jones, p. pevzner.7. Bioinformatics: Sequence and Cenom?arriirls o.iv."na"r*. ""'8. Sratistical Methods in Bioinformatics; An l"ir"Jr"i"" d. Vfr"rer, S.A. Krawetz.9. Bioinformatics: Database and Algoritf.,rs fV. Cuuiiiurn_-' 

' """"-', '

10. Bioinformarics Technology: yi_iing phoebe Chen
r r. Data Mining: Murtimedia, soft coriputing and bioinformatics: S. Mitra, T. Acharya.
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CBMPHZl03: Advance Zoology (Optional Special paper)
(a): Aquatic Biology & Fisheries
(b): Environmental Toxicology
(c): Insect Physiology
(d): Molecular & Human Genetics
(e): Neurobiology
(f): Reproductive Biology
(g): Wild Life Biology & Management

CBMPHZ1O3 (a): AQUATIC BIOLOGY AND FISHERIES

I.'NIT - I
o Lentic and lotic habitats and their characterization
o Wet lands their characteristics and management
. Macro- and micro nutrients in water and their significance
o Plankton their collection, preservation and quantitative study
T]NIT - II
r Primary productivity, secondary productivity and their significance
. Grazing and detritus food chain in aquatic environment
o Estuarine and coastal water environment and their characteristics
o Marine environment and its characteristics

I]NIT -III
o Water pollution, causes, control and management

o Pollution in Indian rivers, Ganga action plan
r Marine pollution, causes and control
. Inland Fisheries : Fisheries ofrivers and reservoirs and management

T]NIT -IV
o Fish and fisheries ofGandhi Sagar and Tighra reservoir
. Management of freshwater fish and prawn culture
o Management ofbrackish water fish and prawn culture
o Integrated fish forming principles and practice

T]NIT -V
o Fishing nets and gear technology

o Fish seed production technology

o Post harvest technology

o Fish biotechnology : Hybridization, transgenic fish
o Fisheries extension and significance



CBMPHZ _ r03 @): ENVIRONMENTAL TOXICOLOGY

T-INIT- I
o Introductionand developmentofenvironmentaltoxicology
o Environmental toxicants : pesticides und H"auy m"tal,o Absorption, distribution and excretion oftoxicantso Acute, sub acute and chronic toxicity
LTNIT- II
. Dose - response relationship
o Behavioral toxicity
. Reproductivetoxicity
TINIT - III
o Teratogenecity

o Neurotoxicity
o Hepatoxicity

UNIT- IV
o Nephrotoxicity
. Cardio-vasculartoxicity
o Occupational hazards in Industries
INIIT. V
o Aquatic toxicology - toxicants, factors and effects. Concentration _ response relationships in aquatic mediumo Bioaccumulation in aquatic organisms
o Biotransformation and biomagnifications in aquatic organisms
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CBMPHZ -10 3 (c): INSECT PHYSIOLOGY

IJNIT. I
o Physiology of moulting and tanning

o Biochemistry of contractile elements of insect muscles

o Chemical nature of actin, myosin and tropomyosin

o Functions of haemolymph

fIIIIT- II
. Coordination and regulation ofdigestion in insects

. Hormonal control ofmoulting, metamorphosis, tanning and colour change

o Activation and inhibition by corpora allata.

r Physiological action of corpora allata hormones on reproduction

UNIT -III
o Significance of neurosecretory cells and corpora cardiaca in reproduction
. Corpora allata - prothoracic gland interactions for growth and development

o Physiological and biochemical regulation and determination ofdevelopment in the
egg

o Circadian rhythm

UNIT. tV
. Aging in insects, definition ofaging, factors influencing life span (genetic

constitution, parental age, lenglh of metamorphosis, temperature nutrition)
. Origin and development ofresistance to insecticides

r Insect behaviour, selection ofhabitat and food by phy,tophagous, carnivorous and
parasitic insects

I]NIT- V
. Protection and defense immunity in insects

o Physiology ofexodus of migratory insects liom breeding site factors controlling
take-off

. Physiological approach ofinsect pest management: Repellents, attractants, anti-
feedants, semiochemicals, IGRs etc.



CBMPHZ1O 3 (d): MOLECULAR AI{D HUMAN GENETICS

TINIT - I. Overview ofStructural and Functional genomicso Genome structure analysis ano ptryslcaimap-oi"hrrn* *"norn.o Human Genome project & Hrrun Genor.'oi"lrriiy pi"l*,

TINIT - II
o Human chromosomes (karyotype & nomencrature); techniques in chromosomeanalysis (Banding and Florescence staining rechnioues)o Pedigree analysis of autosomal and.sex rir"t.a JirJrlri Comptex pedigrees. Inrroduction to linkage analysi. _a g"r. rufpi,g i;i;;"rr, Markers and Two_pornt & multipoint mapping (LOD score)o Mapping of complex traits in human: Association studies

UNIT.III
o Genetic basis of certain commordiseases: diabetes mellitus, Huntington,sdisease, muscular dystrophy (DMD & BMDi;;il;.r"1'rla. ,.p"ur, & diseaseso Genetics ofmetabolic diseases : Generar idea ofenzyme defects (inbom errors ofmetabolism), mucopolysacchariaoris, tyso.ornat ;i;fiJri phenylketonuriao Genetic counseling and prenatal diagnosis

UNIT- IV
o Human genome: General idea on the molecular organization and characteristics ofcoding and non-coding genes, repeats una ,ito"frol_,Jilui g".ro*".o Cancer: Molecular and chromosomal Uurlr; ,of . oirn.tf,yiution in cancero Cancer: Tumor suppressor genes and Oncogenes

TAIIT - Vo Methods and components of gene, clorin_g and analysis: Vectors, enzymes,hybridizations methods, quaniitative pCf, ,"tf,"Jr].i".' ". rreparatton and screening of_gene libraries (genomic and oDNA libraries)o Merhods in genotyping: DNA finger printi"l, nepO, neii * SNp mapping
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CBMPHZ -10 3 (e): NEIJROBIOLOGy

T]NIT - I
. Neuroscience and human health

. Gross anatomy of human brain

. Cytology ofneurons
o Non-neuronal cells in the brain - the Glia
T]NIT - II
. Histology ofmajor brain regions: Cerebral cortex, hippocampus, cerebellum,

brain stem, spinal cord

. Synthesis and trafficking ofneuronal proteins
o Pumps: The Na and K* pump, the calcium pump, other pumps and transport

mechanisms

. Ligand gated ion channels: Nicotinic, acetylcholine, GABA, glycine and
glutamate receptors

I.INIT - III
o Voltage gated channels: Sodium and calcium channels
o Neurotransmitters and neuromodulators
o Sensation and perception (the sensory system ofbrain)
. Reflex and voluntary control ofmovement (The motor system ofthe brain)
I]NIT - IV
o Nervous control ofhomeostasis and arousal
. Cognitive and affective functions: The higher functions ofthe brain
r Consciousness

o Evolution ofbrain
IJNIT -V
. Brain and behaviour
o Genes and behaviour

o Reaction ofneurons to injury: regeneration and degeneration ofneurons
o Learning and memory

o Brain ageing and age associated disorders

N,
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CBMPHZ - 103 (f): REpRODUCTM BIOLOGY

LII\IT- I
o Chemistry and biology ofgonadotrophic hormones. Hypothalamiccontrol ofgonadotrophic secretion
o Spermatogenicfunctionsoftestis
o Ultrastructure and functions ofthe Sertoli cells
I]NIT- II
o Ultrastructure and functions ofthe Leydig cells
o Blood testis barrier
o Biochemistry of semen
. Capacitation ofspermatozoa
o Structure of mammalian sperm
UNIT- III
. Sperm motility
. Structure and functions ofepidydimus, vas deferens and accessory glandso Inductionofovulation
. Structure and factions ofmammalian oviduct
UNIT- IV
o Endocrine control ofegg implantation
o Role of hormones in maint
o Mechanism oron."t orpu,tiliTo",i 

mammalian pregnancv

. Fine structure ofplacenta and passage ofhormones through it
UNIT- V
o Chemistry and biology of human chorionic gonadotrophin
o Role ofprostaglandins in reproduction
o Chemical contraceptives for females
o Immunological studies ofthe endocrine system in relation to reproduction
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CBMPHZ _ 3 (g): WILDLIFE BIOLOGY AND MANAGEMENT

T]NIT -I
o Introduction to Indian Wildlife
o Conservation ethics and values ofwildlife
o Forests and Environment
o Bio-geographic zones and wildlife distribution in India
UNIT.II
o Wildlife habitats and ecosystem analysis
. Species diversity analysis
. Wildlife populations and interactions
r Wildlife behaviour

LINIT.III
o Wildlife resources : Uses, exploitation and threats
o Measures for wildlife conservation and management
o National Wildlife Action plan

o Wildlife legislation and administration
IJNIT.IV
o Wildlife protected areas and their management
o Man and Biosphere reserve programmes
. Endangered species and special wildlife projects
o Wildlife organizations : National and Intemational
fINIT.V
o Wildlife Research Techniques
o Role ofZoos in wildlife conservation
o Wildlife Tourism
o Wildlife Education and extension programmes
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