UNIVERSITY OF MADRAS
B.Sc. DEGREE COURSE IN BIOTECHNOLOGY
SYLLABUS WITH EFFECT FROM 2020-2021

BBT-DSCO01
CORE-I: CELL AND MOLECULAR BIOLOGY
Instr.Hrs.: 6 Year : 1
Credits :4 Semester: I
Learning Outcomes:

Students can understand; The structural design of Prokaryotic and Eukaryotic cells. The
synthesis, structure, importance and the inter-relationships between the DNA, RNA and
Proteins.The major molecular processes which governs all the cellular activities and their
regulations.

UNIT 1:

Introduction to the cells: Discovery and diversity of cells - Cell theory - Structure of
prokaryotic (bacteria) and eukaryotic cells (plant and animal cells).

UNIT II:

Biomolecules and Cell organelles: Biomacromolecules and Biomicromolecules (Primary
functions in the cell). Structure and Functions of Cell Organelles: Cell wall - Cell membrane
(Fluid Mosaic Model) - Cytoplasm - Nucleus - Endoplasmic reticulum (RER & SER) -
Ribosomes - Golgi bodies - Plastids - Vacuoles - Lysosomes - Mitochondria - Microbodies -
Flagella - Cilia - Centrosome and Centrioles - Cytoskeleton.

UNIT HI:

Introduction to Nucleic acids: Discovery of Nucleic acids - Primary and Secondary structure of
DNA - DNA Replication - Models of DNA Replication - Circular and Linear forms of DNA -
A, B & Z Types of DNA - DNA Damages - DNA Repair Mechanisms - Mutations -
Functions of DNA. RNA Types. Structure and Function.

UNIT IV:

Central Dogma of the cell: Structure of chromosomes and genes - Gene expression - Genetic
code - Transcription in Prokaryotes and Eukaryotes - RNA Processing - Translation - Similarities
and differences in prokaryotic and eukaryotic translation - Post Translational Modifications -

Protein Sorting - Protein degradation
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UNIT V:
Cell cycle, cell division, cell differentiation & cellular communications: Cell cycle -
Cell cycle check points - Cell division - Mitosis & Meiosis - Cellular differentiation - Cell
junctions - Cell Adhesion - Extra Cellular Matrix - Cell to cell communications - Signal
transduction - G - Protein Coupled Receptors Signal transduction pathways
References:
1. LodishHarwey, 6" Edition (2016), Molecular Cell Biology, W. H. Freeman Publications.
2. Bruce Alberts, 6" Edition (2014). Molecular Biology of the cell, W. W. Norton & Company.
3. Karp’s Cell and Molecular Biology: Concepts and Experiments. 8" Edition (2015). Wiley
Publications.
4. James D. Watson, 7™ Edition (2014), Molecular Biology of the Gene, Pearson Publications.
5. Geoffrey M. Cooper, 7" Edition (2015). The Cell: A Molecular Approach, Sinauer
Associates, Qxford University Press.
6. James D. Watson (2001), The Double Helix: A personal account of the Discovery of the
Structure of DNA, Touchstone Publishers.
7. T. Devasena (2012), Cell Biology, Oxford University Press.
8. Gupta, Renu&Makhija, Seema&Toteja, Ravi. (2018). Cell Biology : Practical Manual.
Web Resources:

1. http://www cellbiol.com/education.ph

2. https://global.oup.com/uk/orc/biosciences/cellbiology/wang/student/weblinks/ch16

3. http://cellbio.com/

4. https://www.nestgrp.com/molbiol.shtml

5. https://ghr.nim.nih.gov/primer/basics/dna

6. https://dnalc.cshl.edu/websites/

7. http://sciencenetlinks.com/lessons/cell-dna/

9. https://www.cellsignal.com/contents/science/cst-pathways/science-pathways

10. https://nptel.ac.in/courses/102/106/102106025/
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BBT-DSA01
ALLIED-I: FUNDAMENDALS OF MICROBIOLOGY
Instr.Hrs.: 6 Year :I
Credits :3 Semester: I
Leaning outcome
. Understand the basics of microbiology, types of microbes, classification and characterization,
various applied aspects of microbes in biotechnology field and the role of microbes in human
health
UNITI:

History of Microbiology. Classification of bacteria, fungi, virus, protozoa and algae - classical and
molecular approaches.Future of microbiology = Role of microbes in biotechnology.

UNITII:

Structure of bacteria - Bacterial growth and measurement of growth, Media - types and preparation-
plating methods - staining methods (grams, capsule, spore, LCB mount)- methods of preservation and
storage of microbes. Culture of fungi, virus and algae.

UNIT III :

Sterilization methods - physical and chemical methods- Mode of action — Antibiotic in clinical use -
Resistance to antibacterial agents - MRSA, ESBL.

UNITIV:

Bioinsecticides - Bacillus thuringiensis, Baculoviruses- Biofertilizers -Azospirillum and blue green algae -
single cell protein — prebiotics and probiotics - Dairy products (Cheese and Yoghurt).

UNIT V:

Microbial Disease- host -pathogen interaction, clinical features, lab diagnosis and treatment of Airborne
disease (Pneumonia, Chicken pox). food borne disease (Typhoid, Aspergillosis), Water bomne disease
(Cholera, Amebiasis), Sexually transmitted disease (AIDS, Trichomoniasis), Vector borne disease
(Dengue, Malaria).

Reference Book

+  Prescott, Harley, Klein, Microbiology, 10" Edition, McGraw = Hill, 2016.

+  Ananthanarayanan, Paniker, Kapil, Textbook book of Microbiology, 9" edition, Orient BlackSwan,
2013.

* Madigan, Martinko. Bender. Buckley, Stahl, Brock Biology of Microor|§anisms. 14" edition, 2017.

* Gillespie. Bamford, Medical Microbiology and Infection at a Glance, 4™ edition, 2012.

Useful links

+ Horst W. Doelle (2004). Microbial Metabolism and Biotechnology. Proceedings of an E-seminar
organized by the International organization for Biotechnology and Bioengineering (IOBB)

+ www. Biotech.kth.se Electronic Journal of biotechnology

«  http://www ejb.org/content.
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BBT-DSC03

CORE-III: GENETICS
Instr.Hrs.: 6 Year HE |
Credits :4 Semester: 11

Learning outcome:

Upon successful completion the students will gain the knowledge on the concepts of heredity,
Genes, Mendelian genetics, Blood grouping, genetic map preparation and help them to
understand about human and population genetics, the role of genes in evolution.

UNIT I

Concepts and Scope of Genetics.Gene, Chromosome structure and organization in Prokaryotes
and Eukaryotes.Identification of the DNA as the genetic material- Griffith experiments, Avery,
McLeod, Mccarty and Hershey Chase experiment.

UNIT I

Mendel and his Experiments, Monohybrid and Dihybridinheritance,Test cross. Genetic
interaction. Multiple alleles- Blood group antigens, eye colour in Drosophila, Coat colour in
Rabbit.

UNIT 11
Linkage, Crossing over and Genetic Mapping of Chromosomes., Three point test cross.
Conjugation, Interrupted mating technique Transformation and Transduction and their mapping.

UNIT IV

Variation in Chromosome Number and Structure.Mendelian Inheritance in Man (Autosomal
Dominant, Autosomal Recessive Sex linked Inheritance,) Gender defective Phenotypes, Pedigree
Analysis, Eugenics.

UNIT V

Lamarckism and Darwin’s Natural Selection. Gene frequency and genotype frequency.Mutation,
Genetic drift, Inbreeding, Speciation.Hardy Weinberg law and the factors affecting hardy
Weinberg equilibrium.

BOOKS FOR STUDY

*  Lewis, R.2001. Human Genetics- Concepts and application. 4™ edition. McGraw Hill.

«  Griffiths, Miller, J.H., An Introduction to Genetic Analysis W.H.Freeman. New York.

«  Winter,P.C.,Hickey, G.J. and Fletcher, H.L.2000. Instant notes in Genetics. Viva books, Ltd.
*  Gardener E.J. Simmons M.J. Slustad D. P. 2006. Principles of Genetics.

¢ Good enough U. 1985. Genetics. Hold Saunders international.

*  Verma PS and Agarwal VK. 2010 Genetics. S. Chand & company PVT. Ltd

Web resources:

*  http://www.ocw.mit.edu

«  http://enjoy.m.wikipedia.org
*  Https://www.acpsd.net
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BRT-DSAR2
ALLIED-I: CHEMISTRY
{Alled Clemlsiry for Biwviechnology Studemsis)
Imsir. Hrs.: & Year |
Crediss :© 3 semesier: [l
ing Clubcoms
1. Toexphin the hasics of electroc hemisiry

i Toundersiand the hasic comcepis of Organic Chemisiry

Y. Toundersiand the indasirial application of feels, femilizers and polymers

4. Toundersiand the fundamemtzk of coordination chemisiry and iis apphications
£ To know the fundemenials of nuclear chemisry

UMIT I: ELECTRICHEMISTRY i 12Hamrs)
Elecirahic conductance in meials and m elecirobic solmion - specific conductance and
equivaleni conductance — Amhenius theory of electrohtic dissociation and #s limitations - weak
and siroeg elecirolyies according o Aurhenus theory — osteald ‘s dilution lew - applicaions and
limitatiors - Conduciomeiric tiirakions — sirong acid vs sirong baseanhy

UMIT 11: FUNDAMENTALS OF GRECANIC CHEMISTRY {10 Hiours)
Classification of orgamic compounds - Hybnidizmiion in methane, ethane, cthylene, acetyleme,
benzene - lassification of reagenis - elecirophiles, nucleophiles and free rmdicaks - Classification
of reactions - addition, subsiiution, elimination, condensation and polymerisation

UMIT I INDUSTRIAL CHEMISTRY 115 Houwrs)
Fuek- Clssilcation-gasesus fosls like water gas, prodocer pas, ligeefied peirolesm gas, pohar
compressed mapoml gas - Periilizers- Chisification - wres,  smemomium salphaie,
saperphosphate, Tnple super plosphaie, poinssium nimate- masafocoare and wes - Silicones -
Preparation, properties and applicaiions - Hardness of water: temporary and permanent hardness

UMIT IV: COORDINATION CHEMISTRY 118 Hoursh
Definiion of terms-c lssification of ligands-Nomenc sure-chelmion-EDTA and #is applications—
Wemer's Theory-Effective Atomic Mumber-Pauling’s Theory-Posiulaies-Biological role of
baemog lobin and chiorophyll, | Elemeniary idea anly )

CATALYSE I SHours)
Charnctensinzs of caiabydic reaciion, auie caizlysis, promoters, catalyte posons — Types of
caizhsis — homogensoss and heleregensoes - Ercyme catalysis (no derivation, elementary idea
oy

UMIT ¥z BMUCLEAR CHEMISTRY 1% Hours)
Fundamental particles of Muclkear lsoiopes, Isohars, [sotones and lsomers -Dhiferences beiween
chemical reactions and muclesr renciions: Fesion and fisson - Radioactive series, groap
digplecemend law - Mass deleci - Applications of mdio Botopes- carbon deting, rock dsimg and
in medicine.
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BOOKS FOR REFERENMCE

I. {sopaan B and Sendersm 5., Allied Chemisiry, Sukan Chend & Sors Publshers, Mew
Diethized

2 Som PL ond Mdohan Ksiyal Tex Book of Imsgamic Chemisiry, Sohan Chand and
Company Pyt Lid, New Delhi, 30" ed

3 Bahl B.S. axd ArunBahl, A iexi book of Organic Chemisiry 21 ed., 5. Chand and Comgany
Pt Lid. WEBSITE LINKS

hiipetdir vahoo. comScience' Chenuistry!
iV weow chensisiry momasier oo/ Bculiyhader/'aim/
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BBCNMER

CLINICAL NUTRITION AND DIETARY MANAGEMENT
Credit: 2 Teaching Hrs: 75
Learning outcomes
On completion of the course, the stadents will
Understand the need of a Balanced dict for Heakhy lige
Gain insight into Nutritioa requirements during dufferent stages of Life.
Appreciate the mnponance of Dictary Managemens in different discases
Aoguire knowlodge on different modes of sutntion
UNIT! (15Hm)

Defingtion of Nutrmion, Overview of Balanced det, Collecting and analyzing
Nutritioea! mformation — Physical examination, Anthropometr measurements.

UNITu {15Hrs)
Common food allergies, food mtokrance - lactose mtokmance Cardiovascular

UNIT 1 (15Hm)
Bulim and Anorexia Nervosa. Dictary mamagement with reference to Constipation,
Darhoez, Debydration, Peptic Ulcer | Hepatitis, Gall bladder diseases and Renal failure.

UNIT IV {15Hrs)

Dretary mamagement with reference to Hypertension, Dubetes Mellitus, AIDS and
Cancer, Surgery and Nutrtional suppodt, owutline of Enteral Nutnition and Parenteral
Nutnition

RECOMMENDED BOOKS

1 Garrow, JS | James WPT and Ralph A {2000)  Humas nutritos 2od Dicsetics (10th ed)
Churchall Livingstom

2 Pareylal Meva NeemaVerma, P I Mehta (1999) Human Rights Usder the Indan
Constimution. Deep & Deep Pablications Pyt Ltd

1 Handbook of Food and Netrstion -Dr. M. Swammathan, BappooPubesher 2014,

4 Nurtion Science- B.Snlakshos 7 edition, New age International Publisher, 2017

5 William's Basic Numtion and Diet Therapy — Staci Nix MdntoshFirst South Asan
Edtion, Elsevier Publisher, 2016.

6 Nerstion essentuls and dict therapy-Packenpaugh, 11" edtion, Saunders Publishers, 2009

Reference Books:
Davidson’s Principles and Practice of Medsxue - Sir Stanley Davidson, 21 edition, Ebevier
Publiskers, 2010
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BHET-DSALSE
ALLIED-II: ESsSENTLALS OF BIOCHEMISTRY
Instr. Hrs: £ Year |
Creifits -1 semester: 1

Learning (hubeomes

+  To endersiond the stucture, properiies and fanctions of Biomolecules, mapr metzbolic
pathmays, role of vitamins aed bormones m humans, undersiand the imponmmee of eneymes
and porphyring and the basics of Bislogical oxidation

UMIT I CARBOHY DRATES AND BROLOGHCAL OXIDATHON

Definition and clessification of carbohydrates, linear and ring forms (Hawonh® s formula) for
monosaecharides |glucose, frociose mannose] and disacchandes (malose, lacioss, sscrose).
Physical properiies-muiaredsiion, chemical properities, tem resciices of gluoose and four
reacinns  of  fuciese  (oxidstionraluctiion osarome  formation,  Seliwenof®s  reacion,
DEacchanide-maliose, lacbose, sscrnse-stnuciure, ccommence, physical and chemical properties.
Polysacchandes-starch, gheogen. cellulose, strectare and properities. Glyeolysis, TCA ovele,
energy wield, HMPF pabmay, Eleciron Trensport Chaim, Oxidastive phosphorylation and ns
mechanism

USIT I AMINGACIDS AND PROTEINS

Aminoacids - Clesifications - Essential and Mon-esseniial aminoacids, Mon-protem anvimoecids,
Amphotenc nature, lsoebotric poim. Proteins - Classification hased on shape | solubility and
composition, Binkgical fanctions of Protems, Physical Properiies — Ampholyies, |soiome poini,
Sazhing m and Sshing out, Densturation, Pepiide hond. Deamination, Transsrmimation,
Decarbeoylation and Livea Cyele

UMIT 100 = LIPIDS

Fat - function, clessification, simple lipids, oy scids (saturaied ond unsstursied) compound
lipids, derived kipids, propertes-saponification, mncidity, reduction, ocidaticon, halogenation.
Functions  of Plospholipids Cholesterod  structure - binlogical  impomance,  chemical
properties Bile salis-function. Lipoproteins Stnecture, properiics and Biochemical fanctions
Keone bodies sirocpore and fonctions. Metsholism: Fapy acid oxidation - i oxidaticn.
Binsynibesis of sstursted and ursabsraied oty soids

USIT IV: NUCLEIC ACIDS, VITAMING AND HORMONES
Puring ond pyrinuidine bases, nuclensides, nuclestides, pohmucleotides, [NA structare, various

iypes, propenics-ahsorbance, effect of wempersiure.  Dhfferent types of BNA, strucbere and
funciins. Wiiamms - Delingion, classfication, Far soduble vismins- A D E and K -Ovcurrence,
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deficiency diseases, biochemical roles, daily requiremenis. Waler soluble vitamrs-HI,
B2 B B4 BEY BI2 and witamin C - coowmrence, deficiency diseases, biochemical roles, daily
requiremenis. Homones — Definition, Clessification hased on Chemnvical ravere and Mechanism
of Action. Eicosanoids- Defmition, types and fonctions

UNIT ¥: ENEYMES AND PORPHY RINS

Eneyme definition, wnits, various clasifications, nomenclature, specificity, soenzymes, faciors
affecting ercrymee activity-substrme, pH, temperature. Chssification of porphyrins, ther siructure
and properties; structure of metalloporphyries- baeme and chioropbyll.

Relereme Books

[ T g

i~k

L[]

LL. Jeim, 2016, Fundamenizk of Binchemistry, 5. Chand publication, Tih edition

A, Dieb, 2016, Fundamsenials nl'En:Itl:nurIr:p'. Mew centmal book agencies, Tih edition.
Satyanarayana .1, 2016, Biockemistry, M) publishers 5 edition {2006

Melsom, David 1. u.rrdlf‘n:l. WM, 2000 Lebminger's Principles of Biochemistry, Macmillan /
Worth, WY,

Robert K. Momwy, Deryl K& Granner, Peter A Mayes, Viclor W, BEodwell, Harper's
Biochemisiry, Prentice Hall Imemational Inc., 24th edition,

(eeodfrey L. Zubay, 'William W Parson, Dennis E. Vance, 1995, Principles of Biochemistry,
W.C. Brown Publishers, 1993, 3rd edition.

LaheriStryer, 1995, Biochemisiry, W H. Freeman & Co, dth edition

Donald Woet, Judih G.%Woet and Charlose W Prom, John, 1999, Fendamenials of
Bichemisiry - Wehsiie Links

hithps:fwwea. Britannica.com » science » biochemising

iﬂniamm and A H.ln.l:knrn.. I*':"EI Biochemical Muhl:ni-'a H-E# A.F Imematicnal
Publshers, Mew Delhi, Second Ediion

Jlzyaraman, 1981, Laboraiory Manual in Biochemisiry, Mew Age Intemational publishers,
e Dielhi
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BET-DSC07
CORE- VI PLANT BIOTECHMOLOGY
Insir. Hrs.: & Year : il
Credits @4 Semester: 1Y

Learning swicomes: Lpon completion of the course, the studem would be able

To gaim the knowledge about the plant tsese culbere and amsgenic plints, nirogen fixmion
mechanism and significance of viral vectors, knowledge for the: development of orgamic products

LT
Mant Gemome: Organizntion, siructare of represenimiive plam genes and gene families in planis
— chloroplast genome ooganization and miochondnal genome

LT I

Homeones  Awmxins, oyiokinins and gibberling  molecular basis of action  phyiochrome
ek in photomorphogeneisis — Regulstion of gene expression — shscisic acid — and siress -
induzed prommoter switches inthe controd of gene expression — Eihylens and fruit ripening.

LSIT I

Mam tissee caliure - Media compostion (M5 media) - Micropropegation: techmigues - direct
and indirect organogeresis - somocknal veriation - somatic embryvogenssis - haploid and
triploid - Prodoplest solaiicn and culvere - hybrid and cybrid prodecion, Synibetic seed

prodection Secondary metabolite praduction

LT IV

Agrobacieriom and crown gall fumaors — Mechanism of T-IEJA transfer 1o plasts, Ti Plesmid
vectors and its urilily - Flant viml vectors Symbiotic nitrogen  fination in B hizoda
Applicstions of Plint Gereiic Enginesring: Geneiic engineening & crop improvement,
berhicide resisionce, inssct resstance, yirus resisionoe, planks o biorescms

INIT Y

Seed storage proieins. Trarsgenic plants, Regenemtion of gene expression . Applications — plam
vaccine and plant developmemn, gemetically modified faod - fivere perspectives & eoological
impact of irarsgenic plams.

BOCERS FOR STUDY :
+ Kogima, [ee, H. ond Ken, ¥ 2001, Phowsynthelic microorgansms i
Ervironmenial Bictechnology. Springer - Yerlag.
+  Budhir, M. 2000. Applied Bistechnology and plant Genetics. Domimant publishers
and distritesors.
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Trvedi, P.C 2000 Appliad Batechnology: Recent Advances. PANIMA Publiching

corpanton.
Reymolds, P HS. (od). 1999 Indocible gene expeession m plams. CABI Publshing,
UK pp1-247

Chrispeels. M. ] and sadava D F. 1994, Plants genes and agricullare Jhones and
Bartlett

Ignacemuthu. 1996, Apphed Plant Biotechnology. Tata McGraw - Hill.

Lycett, GW. and Grierson, D, (ed). 1990, Genetic Engineering of crop plasts.
Gnierson and Covey, S N 1958 Plast Molecular biology. Blickie

Tnguano, RN, and Gray, D.J. 199 Plnt tissue culture comcepes and laboratory
excrcise. CRC Press. BocaRating New York

Street, HE. 1977, Plamt tssue culture. Blackwell Scicntific Publications, oxford,
London

Narayssaswamy S 1994 Plant cell and tessee cultere. Tata McGraw Hill Publishing
Companry inuted, New Delhu

Chawfa, HS. “lmroduction 10 Plam Basechnology”, 3rd Editom. Scaence
Publishers, 2009.

Gamburg OL, Philgs GC, Plant Tissee & Organ Colture fundamental Methods, arosa
Publications. 1995,

Stewart Jr., C.N., "Plam Bisechnology and Genetics: Prnciples, Techniques sad
Applications™ Wiley-Interscaence, 2008

Helkdt HW. Plant Baockemistry & Molecular Biology, Oxford Universey Press. 1997
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BET-Ds AR

ALLTEDIY: BIDIMSTRUMENTATION ANMD BIOSTATISTICS

Instr_Hrs.: & Year @ I
Credis @ 3 Semester: 1V
Learnkng (hateome:
#  The stedenis would bave depth knowledge in the snahtical techniquiss and primciples and
hand limg of mctnomenis
LTI

Memmremem of pH emd calibration of pH meer, Centnfuge-Preparative and Analytical
cemtrifuge, demsity gradient cenirifegation.  Specroscopy;  Primciple, Instrumeniston and
applications of LU'V-Visible. Microscopy: Frinciple and applications of Compound | Brigh field,
phase contmmst and Huorescenee Microsoope.

LAIT-1

Chromatography: Principle, Insirumentation and applications of Paper, TLC, lon exchange, Gel
filbration, Affinity, GLC and HFLC. Elecorophoretic iechnigees Agarose gel Elecoophoresis,
SOEPAGE, landecric forusing, Immunoelect nophonesis

LsIT-an

Radioisoiopic techniques: Principle and applications of GM cower, Solid and Liguid
Scimillation, Autoradiography, Badivimmunoassay and Badistion Dosinestry.

UsIT-1%

Scope of Biosigistics, Daia- collection, tabalstion, clessificaiion Frequency table, graphical
represemtation of daia-har diagram. Messures of central tendemcy- Mean Median and Mode.
Menoares of Dispersiors-Fange, Mean devistion, S4d deviation. Varance

LNIT-Y
Comelation-  types and methods Begression.  Probabiliny  disiribution-Binomial, Megative

bimomial, multmomial distribution, Posson disiribution. Test of significence- 1 ies, F testchi
square fest Spreadshest AROAWAOne way and Two way.
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REFEREM{ES:
1. Keith Wilson Jobn Walker, [ 20007, Principles and techmiques of Biochenisiny and Molecalar
Biology{ 7" edition) Cambridge University Press.
2 Dovid L Melson, Michael M Cox Lehningen| 2= ) “Principles of Biochemisiry™, Fifth edition
W H.Fresman, Mewyark
3 Upadhyay and UpadhyoyBach (2005]. “Biophysicel Chemisiry”, Principles  and
Techmigees Himalaya Publishing House
4. L Veerboarmari, (2006) “Bioinstrunsmation” MIP publishers | Kindle Edition
i SkongDios F Jamses Holler ard Sasnky, B Crowch, (5T “Insirumemal Methods of Anabysis™
Cergage Leaning
o LA Geddes ond LEBsker (HEE)  “Principles of Applied Biomedical
Insrusreminiion™ Wilsylndia Third Edition
T, M Gurumasi (3011} “An Imroduction 1o Biesisstcs” MIP Pablishers
& Zar ) H. 2010, "Bostaistical Analysis” Fifth Edison, Pearson Educaticom Pvi Lid, Indian
Branch Mewelhi
9 VeralnReogi(2011). Fosdaneeniak  of Biosabisics®, Ame  books Pa Lad
Publishers, Chenna
10 PN furors and P Malhan {2003 Binstatist ics"Himalyya publishing Hosse .
11. 55odesivam and AMonickon 2005, “Biodenuical Methods™ Mew Age Inbernatiomal (F)
Ltd Publishers.
Y David TPlemmer, HEd. “An Imroduction i precical Biochemisory™ MoGrew  Hill
Education Third Edition.
3 Keith Wilson and fobm Walker, 2004, “Practical Biochemistry Principles and pechmiques™,
Sixih Ediion, Cambridge Umiversiiy Press
Wl Limks
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SYLLABUS WITH EFFECT FROM HNZ0-Z021

BET-D&CW
CORE-IX: ANIMAL AND MEDICAL BIOTECHNOLAGY
Insir. Hirs.: & Year 0
Credits =4 Semester: Y
Lenrning (huteome:
# To gain knowledge in the concepts of amimal and medical hiotechmology woald be
developed
# To demonsirate an endersionding of setting up an animal tissue culiure haoratory would e
ahiained

= Ability to recall the memissions, pathogeniciy, sympioms of microorganisms
T describe vanous molecalar technigess i diease disgrosis and reprodection technologies
#  Ta differeniimie various vaccing producirg methodokogies

L™IT 1

Hsaorical asperts - Basics of developmental biology - Animal Bioiechoodogy — setting up animal
cell ling labaratory srd SO - Principles of sienle ischniques and celll propzgation - media and
types of cell culvere - Scaling wp of aninal cell cultures

UXIT I
Manipulation of reprodective process Artificial msemination — freezing of semen — Embryn
technology — i wive maturation and ferilemion — Pregnancy dingnosis - Assisied reproductive
technology — cloning sirmegies — Preservaiion and cdharscierzmtion of snimal cells- oansgenic
animals

UWIT 1

Medical Bisdechnology - Zoonolic disesses Bacterial, Viral Fungal and Protozoan disease -
disgnosis using modern iechniques — DRARMA probes- spplication of Probes for disgnesis of
existing and emerging disease in amimal sl buman disesse.

LNIT IV

Vocrines — Prodection of recombinant vaccines — bacterial, viml or parasitic infections — DA
Vaccines. Syntheiic peptide, anti-idionype, deletion, mstand and seecinia vectored weocine -
Prophylaxis

IMIT Y

Genetic enginesring of Microorganems snd molecules - Protein production by geretically
engineepad mammalian cell lnes, Stem cells and thedr applications-; Cell cabiure as a source of
valuahle prodecis
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BSe. DEGREE COURSE IN BIOTECHNOLOGY
SYLLABUS WITH EFFECT FROM DZ0-Z021

BOKRS FOR STUDY

E. lan Freshney, Cablure of Animal cells - A Mammal of Basic Techmique Founth Edmion,
WILEY L1155 & Publications

X Glick, B.R. ond Pasiersark. 3002, Molecular Biotechmology: Prisciple and applications of
recombinam DA

3 Baomzsanyy P. 2002 Tremds in Bidechnology, University of Madres of Publications, Pearl
Press

4 DrC K Lesch, lvitro cukivation of Amimal cells Batieraorh and Henemasm Lid 19404,

% (eopalakrishnen . Hand book of Amimal Hushandry
Krearer, H. snd Mmsey, A 2001, Recombirant DMNA and Biotechmology: A guide for
teachers, 2nd edition. ASM Press Washingion
Traven. J001. Bintecheodogy. Tata Mol — Hill.
Walker ] M. and Gigeld, EB. 1999 Moleculr biology and  Bistechnology, 3rd
edition Panina Pablishing Conpormtion

9. Jenkws, W (edp 1999 Animal cell Biolechnodogy: Methods and protocods. Homana press,
Mw Jesey Pp 1302

10 lgracimuihu 199 Basic Bivtechnology. Tata MoGrew-Hill

11. Puhber, AN .CH. 1993 Genetic engineering of Amimals. VCH Publishers, Weinbeim, FRG

12 Wamson, .0, Gilman, M., Wiilmowsli, | and Zoller, 8. 1992 Recombimant DRA (Inded)
Sciemtific American Books, MY

13 Mumay, E.T. 1991, Gene transfer and expression protocoks — Methods in Molecular biology
Vol 7. Homana Press.

14 Wamson, 1.0, Hoploins, W H., Bohens, 1W. Steiz, LA, and Weiner, A M. 1987 Modeoalar
hiokogy of gene Benjamin' Cummings 4th Bd. Vol 142

USEFUL LINKS

1.
:

g fwarw_sanfoundry. com » best-reference- books-amimal-cell-tissue-im. ..
hatps:msdenn magret. fu.eda « cells » animal cell
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BET-DSC11

CORE-X1: IMMUNOLOGY
Insir.Hrs: £ Year 1]
Credits : 4 SeMesler: b

Lenrming sulcwme:
The studenis will gain the knowledge about the imamane resporse and reactions, cells mvolved o
immunity, vaccimes and issue repection

L™IT It
Inoduction — Histonical d!"rl‘;hprrﬂl in Immunology. Cells mvolved i immune response
Primary and Secondary lymphoid crgars — Thymus, Bome manmow, I.:rmphnn-u.‘-u.lniﬂph:ﬂ.

Hematopoiesis — d:'n:hpm.erl of B and T lymphocyies. Types of immunity - Innate and
acguined.

L™IT 1
Antigen: Charactenstics and types. Antibody — Stucture, Types, Properties and ther Bological
funciion. pelvelonal -« monockonal anidhady prodeciion and iis bomedical applications

L/™IT il
Antigen — Antibody inlemctions, Immunodiifusion and Immuno elecirophoresis. Principle and
application of EL15A and RIA and Flourescent antibody technique. Panification of antibodies.

L™IT IV

The complement system and activation and regulation. Types — Classical, abernative and Lectin
patiway. Bological fanction of CF proteins. Cytokines: Struciure and Function. Vaocmes —
Types , Production and application.

L™IT W:

Hypersensitivity Reactions and Types. Major Histocompatability Complex - MHC genes, MHC
im inumane responsivensss, Sucture and function of Class 1 and Class 11 MHC molecules HLA
tissue 1yping.

REFERENICE BOHIKS:
I These ] Kimd, Barbera A Oshome and Richend A& (oldsby, 2006 Kuby Immenolegy. 5* alition

W H  Fregman and Company'

2 Pee ) Delves, Sesssi J Menin, Densmic B Bomon, Bven M. Body, 2000 Bom s Eseenial
Imirisrendigy, 12 adissn, Wilsy- Blaciowell 1EA

1. Ksmman, 1, 2000 Imosinoksgy. MIP Peblishes, Clesmal

4. Abas AK AHL Liliran aed 5 Pillai, 2000, Cellular and Mol sl lirssanslogy, i Edition

Saunders Elsevier Pablieations, Philidelphia.
5. NesdinShery, 1996, Imssunclogy | insrodictony Texbook — 1 New Age Iatamations], New Deli

IUSEFUL WERSITES:
+  www. Immunologylink com

+  waw ibrary csusmopdufcourse guideshiology
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BET-DSCIS

CORE-X: BICINFORMATICN
Insir. Hirs: & Wear 11
Credits @ 4 SebEsler: b

Learning Crutcome
o The shudents will Be able i exwsst infiemation fross large deabaces smd 10 use this infonssssn in
ermputer sodeling, the abiiy o develop new algorithess and analysis metlods

LsIT

Introductien of Blsdnformatics: Overview and Definicion, Applicstion of Bioinfonmatics,
formad used in Bioinformaiics- Biological Daiahese: Ininduction, Chssificaiion of

biokogical databases, Prinary datsbase- Mecleic acids- NCB-DDBLEMEBL Protein- FIE-

SWISSPORT. Secondary dainhase- PROSITE PFAM. Siructore and classification-SC0HP.

CATH, Meinholic patfmay daishase

UNIT I

Sequences Analvsls: Sequences similariy, ldeniify & bomology- Definfion of homologees,
Uribolgess, Paralogues Scoring mainices, Painwise Sequences alignment. Dot Marix, BLAST,
FASTA- Healleman Wansch - Smith and waterman Algorihm.

L™ 1

Puylogenetie Anabysls (DEMO-Optionaly Muhiple Sequences alignmena — Different method
of muliple sequences alignmeni- Evolitionary analysis, clustering methods Fhyvlogenic rees-
rooied and unrooied tree- Methods i genemie phivlogeneiic tree- Took for maliiple sequences
aligranent and phylogenstic analysis (FHYLIF)

L™IT IV
Drug Mseovery: History of Dineg Discovery, Sieps in Dneg design - Chemmical Bbranies - Role of
malesular docking im drug design.

INITY

Protem prediction: Study of imemel resowrces im Bioinformatics -Teols for primary (Compute
PT 8w, Protparam), secondary (PROSITE), Temiary (Swiss Model), Structure prediction of
proteins, Homokogy madeling of proteins. Visualizstion ook (RASMOL ), Gene prediction toals
i Gerescan, Carail)

REFERENCE BUHIKS:

I. Bmsogi 5C, Mendiraite M Easioge P., 2004, Bioadormatics methods and application
Prentice-Hall of India privaie linied, Mew Delhi

1 David Moum., Bionformatics sequence and genome amalysis, second ediion, Tayior &
Framcis, LK J004,

1 DR.Westhesd Instani Notes in Bioinformatics sscond edition., Teylor & Francs LK ; 2005

4. (sautam B. Smgh , Furndamemzals of Boindormatics and Compuiational Biology, Oeklnd

University Rochester. Michizan USA
3 Awheor b Lesk . Introdection o hioindormatics, Oodond University Press

LISEFUL WEBSITE:
= WWW exrasy. og
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B.5¢ DEGREE COURSE IN BMOTECHNCGLOGY
SYLLABLUS WITH EFFECT FROM NZ0-Z021

BET-DSE1R

ELECTIVE-IBE NANOBIOTECHMNDLINGY
Insir. Hrs.: & Wear ]
Credits @& Semeesier: 4

Learning owicomses:
This makes the sisdenis 1o understand the advancing research and fnstering immovations
in the synthesis and characterization of nano panticles and Tyvpes of manomesteral and
their applications.

UNIT I: History of Manobdotechmalogy

(rlimpse of Manolechnodegy based matenial in ancient India: Wootr sieel | ron carbide) and the
[elhi iron piller {eicorrosive nancmaterizl), Bhasms {nanomatenal as medicing). Comribations
of Indizn Research Instibmes im the field of nanobictechnology.

UMIT L Synibeesis and ¢bsracterieation of manoparticke
Metals Silver namopariicls symhesis and s smalyses by UV -specimoscopy and FTRI. Self
Assembly ranomatenial Cell membrane and s sralyses by SEM

USIT T00: Typees of N anobdemaicrialk.

Hanodhin films: Chiosan thin film, Manodevices (nanorobods), Wanoiubes: Ascroiubules
assembly and its impornance, Mamoshells- Dendrimers: Liposomes, Mamofibers: Collagen,
Fibronerting elastin, ranofluidics: Extracellular matrix assembly and s imponissoes

UMIT IV: Applicaten of Nanstechnoloegy the feld of sgriculiwre and medicine

Agricaliure Crap prodeciion: Mesofenilizers technology, Biomaterial 1o improve shelf life of
vegetzhbles. Medicine: Collagen thin films i wound healing mechanism, Manoscale devices -
¥ A microarmay for dsease dingnosis, Antibodies 25 drug delivery svsiem

UMIT %z Applications of Blsnassparticies
Manohinsernsars (Firefly-luciferasep ond #is spplicatiors, Iniroduction s0 Biomimetics {Gecko
fnot effect, Lotus leaf effect: Pumd arad fabnics, Box fish based Car).
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REFERENCE BiHIKS:

¥

VasamthaPatiahhi and M. Gautham (2000), Bophysics, MorosaPeblishmg Howse, Mew
[relhic

Marayaman P (3000), Fsemizk of Biophysics, Mew Age [miemational (Fp Lad
Publishers, Mew Delhi

[ Woeik] 0. Voet (3010}, Biochemisiry, Jobn Wiley &Sors, Mew Yark.

Biochemistry by LobenStryer, 4% Ed., WH Freeman, 1993,

David & Goodsedl, “Biomnotechnology™, hobe Wiley &%5ons Inc, publications, S04
Miemeyer, C.M. Midking CA “Manobotechmalogy concepls, Applications  and
Perpectives™, 200,

Shasergem S, “Nonotechnodogy™, MIP peblishers, 2010

SOMENCE. HYPERLIME “hitp:/ fesmoongng'sbudy  materal/ENGEID

HI0Ind lan%3 DCon kributhons %2 SHA0 2060%.F 5% A NI%I0S cemnce. X 20pd - pdf

hittps ' weaw jabondine.inga dmiin/pho/ uploads/ 165 odf pdf

USEFUL URL:

¥

+

httpes:/ e, youtube. comdwatch fv=gSoH IMNVmgoE
hitps v youtube comSwatch he=ITiGI UGKFEC
hitps: v youty be comdwatch fy=4c GROrEVL
hitips:/ vy youtube. camwabtch fv=0ZRAShg D

https wanw. youtube.comywatch fv= 51 Q&L3mI
hittps: ' weanwi youtube. comdwatch PFesDwkwS3dBh0

hitips:/'wanw. youtube. comfwatch Pv=Zd TEVEng A3c

hittps: ' v youtube. comywatc b festssBe YF ool
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BE.5c. DEGREE COURSE 1N B TECHN LY
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BET-D=C13

CORE-XII: INDUSTHRIAL BIOTEC HYNOLOGY
Insir. Hirs.: & YWear : 10
Crediis =4 semester: Y

COURSE (W TCODMES

This programme will belp the studenis 1o explore the beneficial povemials of microbes in the
fermentaiion imdusiry, production of primary and secondary metsholiies using microbes, is
recovery and purification of biommoderules and methods esing biotechmo lngical principles

L/NIT 1: Bidechnolegy & Bioprocess Engmeenng, sieps m hioprocess developmeni, Microbial
culbmre, Screening amd selection for fermenistion processes; Preservation and imgrovemen of
indestrizlly imporian microcrganisms, Saran developmeni. Media for indusirial fermemations:
Media ngrediends, medium formulation, oxygen requirements, antiftams, mediom optimization,
Mdedia sierilization, Baich Process, cominunous sterilzmion process, sietilization of fermenter and
cther ancillanies, fiker senloniion of ar and media Inoculum developmem. Twpes of
fermeniaiion — Asrobic & Anserohic systems - Submerged, Semisolid, Solid sad shery
fErmentalion processes.

UNIT 2: Design of hioreactors: Basic objective of fermenter design, asepiic operasiion &
coniinmeni, body ossinection, agisior and sparger design, haffles, sirrver glands and bearings
Bigreactor configaraiioss and types: Bubble colamn, aolift reacior, packed bed, Auidized bed,
trickle bed, Membmne rescior, Phoiobioreacior, Animal and plani cell hioreactors. Facoors
affecting broth viscosity, Mixing in Farmeniers. Fermeniaiion systems Baich culbare, Contieous
culvare, Fed-baich culure,

UNIT ¥ Downsiream processing Fikration, Cenmrifegaiion, Cell disrupiion, Liguad-liquid
exirection, Chromasography, membrane processes, Drying, Crysallemion, Whole broth
processing. [Dufferem types of fermenied fonds prodeced from microcrganisms- Ml Soysauce,
Smwerkraut - Dairy producis- Chesse and Yoghun.



UNIVERSITY OF MADRAS

B.5e. DEGREE COURSE IN BIOTECHNCLOGY
SYLLABUS WITH EFFECT FROM 3Z20-2021

UNIT 4: Mioobil hiomess, Microbial eeymes— Amgylse & protease, Immobilzmion of
ennymes: Methods, Propenies, Agplications, Advaniages and Disadvanmages of Inumahilization,
Binsensors and Biochips-Tyvpes and applicatiors. Microbml Polysaccharide prodection: Xamban,
Dewiran, Alginate, Scleroghocan, Gellan, Pallulan, Curdlan. Bioplastsc-Biopol, Microbial rubber
and adhesive polymers.

L/NIT %: Ore leaching (methods and examples), MEOR, Production of anti#eotics — Penicillin -
Alcoholic beverages Wine, Beer —Biofertilzers- Rhizobhium & Azoichacter. Biopesticides -
Bacillus rhuriegionsis xnd microbial 1oxin production and their spplications - Single cell provein,
Biosurfactants, Viamins- Folic acid & Viamn B2, Organic acids Bictechnology hinsafieiy —

Mo and measures

REFEREM{ES:

I. Peter F. Stanbury, Allan Whitaker, Siephen 1 Hall (2013 Principles of Fermentation
Techendogy Second Edition, Elevier Science Lid

1 Michael || Waikes, Mel L. Morgan, John 5. Rockey (Gary Higion (2001.), Indusinal
Microbology: An Inimduction. . Blhckwell Science Lid

3 MWdukaUiaior, Modem Indusina] Biviechnology & Microhiology (2097, Science Publishers,
Edenbridge Lid

4. H.I Peppler and 1. Perlman, Mcrobial Technodogy (1975 Vol (& | Acedenyic Press

% LE Cosida, Indestrizl Microbiolsgy {1968] Ir. John Wiley and Sors Ine.

#. Waies, Morgan, Bockey and Higion, Isdustrial Microbinlogy: An Iniredection, Blackwell
Seience (201 )

T Madgan, Mxchsel snd Mariwks, John, Brock bobsgy of mocroorzansm, | lih edison,
| 20Kk ).

£ H Seoit Fogler, Elements of Chemical Reaction and Engmeering, 4 th ediion, by Pearson
Education Imc., (2006)

9 E M. T. El-Mansi, C. F. & Bryce, Armold L. Demain, 88, &Allman, [2001) Fermeniatian

il 5 1 I T i r [

Sistfainable Agriculture ard Biotechnalogy

WEBSITES:

wyww. Prenfall comsMadigan
ey by el

ey microbessrrid oo
wwey pachica Ibiologry org!
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BET-DSC14
CORE-XIV: ENVIRONSMENTAL BIOTECHNOLOGY

Imstr. Hrs: & YWear 11
Credits =4 Semester: Y
Learnkng swiconss:

This comrse is planeed 1o provide an dea about Glohal environmenial changes, Bistechnological
methods of hamndling recent enviconmenial profdems ke waste waier restment, solid wasie
managemeni and binenergy

LsIT

Emvironmenial Pollstion - Sources and (ypes - Water, Ar, Thermal, Indusirial and Radarion -
(ilodal esviconmenial changes. Global warming, Green house effect, acid min, oeone depletion,
and phoinchemical smog.  Ervirommental ssees, mamagemend snaiegies and  safery,
Bintechnodogical approackes for maragement.

INIT-11
Wasie water ireatmeni- Aerobic and smaernbic methods |Primary, Secondary and Tertiary] -Lse

of mjuatic plasts in wasie waler trearment. Solid wesie mansgement. Bioemergy and SCP foom
wasie. Dirmking waier iremment.

USIT = 1l

Bindwersiy and Biodegradation Biodiversity a1 glohal level, species diversity. Conservation -
dnging and ot conservaiion. Loss of biodiversity and fis couses Feological consideraiions,
decay behaviour and degradative plasmids; hydrocarboss, il pollution, surficians, pesticides.

U™IT = 1%

Bioremedimion: Bistechnology approaches for indusinal effluem (Paper, taonery and dvel
Pesticide wasie disposal and wse of geretically engimecred microbes. Biosooption  and
Binacoamulation principles. Hazands of genetically engimeened microhes, plams and animals i
the enviranment and their recovery.

UsIT Y

Emvironmenial tovicobogy — Toncams — Toxiciy, Aceie, sub acute, chronic, dose effect and
sy Dose response safe limis. Dose response relationship, detoxification of hazerdous
chemicals
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Tent Bk

1. Alan Serzge, 1999 Environmental Biotechnology, Pearson Education Limned, Erglind,
Refereme e

1. Eugene P Odum 1972 Fundamenials of Ecology, W E. Saunders Company, London,

1 Meoalf and Eddy, 1979 Wastewsier Engineering — Treaimeni Drigposal and Rease Ine,
Tata Me(araw Hill, Mew Delhi,

X Croshy and Dosald G, 1998 Environmental Toxicology and Chemisiry, Oncdoed
University Press

4 Chatieni, A K, 202 Inredection 1o Esvironmental Biotechmodogy, Prentice-Hall of India,
M Dielhi

5 Amil Kunsar De., 206 Envirenmental Chemisiry, dth Edition. Mew Age Internacional, Mew
Dedhi

#.  Munegesan, A G, Rapkuman, C., 2003, Ensvironmemal Science and Bioiechnodogy Theory
and Techmigqees | MIP publishers, Chennad

Useful Enks

Y hipssOwewwd hemual edo.soddaisguociuan' Errommenia s B o techno log s 2250
Ll Theory e Band “a30A pplication, Ya 2 % 0 N Evans a0 e MR Furking

pidf
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BET-DSE2R

ELECTIVE-IIiBi: MARINE BMOTECHNRLOGY
Instr. Hrs: £ Year 1
Credits % Semester: Wl

Comrse Learming Ohulceme:
The studenis will gin knowledge shot manne phanmacalogy, mariee rescarces and byproducts,
squaculvere srd commercial development and value creaiion of marime resowrces in [ndusiries

I™IT
Introducthsn te Marine Ecosvstems: Menne Ecosysiems & [ functioning, Oosan omments,

Physical & chemical propemies of sea waler, Ecobogical divisions of the 5ea- Fophotic-
Mesopelagic- Bathopelzgic- Benthos-Imeridal, Fauanne- Sahmardh- Mangrove- Coml Beef

U™IT 11
Marine Mieroorgankem: hMaring microbial habiats- Screening, for Secondary metaholies from

marine microbes {Bactena, Furgi Actinomyceies and manne microalgee). Biodouling - Bnfilme
Antifouling - Anticomosion. Probiodic bactena snd their importance in agucubore

L™ 1

Introductien te Marine Pharmscelogy: Defintions- Medicinal compounds from flora
(Semwends, Sesgmss and Mangrove) and fauna (Sposges, Sen amemore and Comls)-  manine
#nxins- antiviral and sntimdcrohizl agenis

L™IT I

Agquacubtwre Technology: Culiure aspect -Seawesd | Koppaphyensaharesin), Fih choomosoms

ranipalation in aguaculpare- Hybridestion- (wnogenesis-Androgensis- Pohploidy, Artificial
Insemination, Eve sialk shlition- Trangensis and Cryopreservation.

L™IT Y
Marine By produsis: Agar- Agrose — Algin- Alginate- Camagennan- Chitin- Chitosa- Heparin.

TEXT BOOKS
1. laby, E (Eds). 1996, Mew Developments in Morine Biotechoodogy, Menum Feb Corp.



UNIVERSITY OF MADRAS

BSe. DEGREE COURSE IN BIOTECHNOLOGY
SYLLABUS WITH EFFECT FROM 2020-2021
2 Milion Fingerman and RachakondaNagabhushanam, 1996, Molecular Genetics of Marine

Organisms, Science Pub Inc.
1Y Le Gal and HO Halvorson 1998, New Developments m Marine Biotechnology, Springer.

REFERENCE BOOKS

I David H. Attaway, 2001, Marme Bitechnology, Volume |, Pharmacestical and Boactive
Natural Products.

2 Rita R. Calwell 1984 Biotechnodogy in the Manne Sciences {Advances i Marine Science &
Biotechnokogy) Wiley Imterscience

3 Scheupe, PJ (Ed), 1984, Chemustry of Marne Natural Products, Chemical and Biological
Perspectives Vol | I, Academic Press, New York

4. Marine Biology- Lall: CM. and TR Parsoss . 1997, Biologxal Occanography - An
Intsoduction, Elsevier, 314 pp

5. Marine Pollution- Clark, R, B 2001 Marine pollutoa, Fisth edaion. Oxford Universay press,
New Yook Inc, 23 pp

Weblink
nttp/www.beb astate edu/

.nwisc.noaa.gov/oratocols ormatics htmi
hetpc'www . cbaac uk’ EXPASy org’
nttocAeww expasy oeg/
Do/ Aeww resh orglodh/
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BBT-DSEXA

ELECTIVE-IIiA!:: BIEENTREFRES EURSHIF
Insir. Hrs.: £ Year : 10
Credits @ % Semester: Y

Learnkng Cruteomes

The student will be able 1o ideniify the challenges of heing a hio emtrepreneur and
desorihe the current stztus of the hio mdeary globally. They will aleo be able bo generane

a deiailed business plan and dentify various funding agencies. The pechmical skilk n
vermicomposting, Sericaliure, sgmpomics, mushroom cultivation and SCP Production
will aksn be phiaimed.
UMIT 1 : Blo entrepremsearship
Basics of Bio entreprencarship -bhisdechnology in 2 global scale; ;| opes of bio-mduesiries -
biopharma, hinggn and bioservices immovation - successful emrepreneur — creativity, leadership,
managerial shills, team boilding, decision making; poblic and private funding agencies (MSME,
[T, BIRAC, Stariup & Make in India)
L/™IT 11 : Business Plan
Business plan preparation; business feasibility sralyvsi by SWOT, business plan proposal fior
virtual stantup compamy;, stababory and legal reguiremenis fivr stating a company' venbare; basics
in aceoanting praciices. Market Conditiors, Ideniifying the need of the cusbomers
LM U -V endeompasting amsd Sericalure
Vemicomposting -Farth  womes-Foological  pypes-Vemuicultore Compost  pit-Yermi  bed-
applications - Senculbwre-Malberry  cubtivation-saliwom  rearing-Ecomomics of  silkworm
prodection-Chawilo reanng-Sericabure im India
UMIT IV @ Mushroom Cultivation & Aguaponics
Pheses of Mushroom Cuhbivation; Selectiom of an accepiable mushroom species'sirmns,
Management of mushroom developmen, Meshroom harvesting:, Mushroom diseases, Medicinal
and Wutritiona] properties of musheoom Aquepomics- systems-Fish and Vegelnhles-Mumenis
and Biofikers Adventages snd Disadvamages
LMIT V2 Single Cell Proven
Single Cell Proiein Production: Soupce: Algee, Bacterin, Yeasi - Colivaiion of Single Cell
proteine SMRULINA Cohivation - Prodection site, Microorganism, Experimental design;
barvesting and Drying.
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REFERENCES

£
9

Adams, [ 1., & Sparmmow, | C. Enerpnse for life scientisis Developing innovation and
enireprensurship in the biosciences. Bloxham: Scion

Shimasaln, C. [ (2014). Bistechmology emtreprensarship: Staring, managimg, and
leading hiciech companies. Amsterdam: Elevier. Academic Press & an imprimd of
Elsevier
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