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Paper V
Genetics, Genetic Engineering and Bioinformatics
a

Unit |: Genatics I: (12 1]

o Theory of Mendel's Law: Segregalion, Genotype and F‘h;notypa.
Independent Assarment (Concept with Proper Examples)

o MWanohybrd, Cihybrid and Trihybrid cmsses (Concept with Pro, ‘}
Examplas) '

o HooMendelian Genelics: Incomplete / paitisd  dominance, oo
dominance, muliple alelas, Lathal alleles, sox linkage T

Unit H: Genetics il [12L]

Crossing over: Mechanism, Types, Significance of crossing ovar
Mapplng of genes

Linkage: Theones of inkage, Complets and Incompims

Sax-lrkad inherflonce: Types of Sax Ynkage, X and ¥ linked
Inharitance, Incomplete sax inkage

2}
]
o]
o]

Unit II: Genetics Ul [z

o Lethal genes. Frequency, Lettals in Man, Sickel Cedl Anaermis amd
Thalassemia (Cause snd Effect)

o Eugentcs and Euphenics: Means of Eugenics, Negative end Posil J
Eugerrics (Suitabls Exampies]

o Population Ganstics: Population, Gena Poul, Mulation and Salacton,
Hardy-Wainberg Law and its sigrificanca

Unit IV: Racombinant DNA Technology i [14 L]

o Priciies of DA Cloolig
o Reghichon Erzymes: Type L It and 1 (Soumas, Adbly hod
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o Reslhction Mapping
Rofe of Ligases

a}
. :k o Cloning veclors: Plasmids, Lambda Phage, M13 Phage, Cosmids
l o  Expression Vectors {Types and Applications}
. n
Unit ¥: Recombinant DNA Technology fl: [14 L]
{f o  Sequencing of ONA: Sangers and Maxam Gilbert Meathods of
- Sequencing

o tDMA and Construction of Gena Librares
] o wewpb— o .
Polymerase -hain Reaction (Principle and Method)

o
o Oligonucteclide Probes {Generation and Applications)
o Safety Azpects of Cloning Procedures

Unit V1: Applications of Gens technology | [10 L]
o Principle, Methodology and Appilcations in Anlmal, Ptant and Microbial
. Biotachnalogy -
* DNA fingerprinting (Forenslc Appkcations), RFLP, RAPD,
SNPs,

& [OMNA Chips: cDNA microamays

Unit ¥Ii; Bicinformatica | [1a L]
o Histery, concept and gaals of Bicinformatics
o Computers in Blology and Medicine: Computer algorilhma, Gifarent
( typas of compulers for differend tasks, cupercomputers
o Iis naed and relevance in Bictechnolagy

. Unit VIII: BloInformatics | (MzL)

o Inlroduction to Comparative, Funclions! and Struclunal genomics

o Dalabase concept: Daefinition, Functions, Types of Binlogical Datahase

& [DNA  ssquence databases (GenBank, EMBL, DDBJ, Genomic
datahazms)
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» Protsin / amino ackd sequance detabases (Swiss-Prot, FIR, TREMEL,
GanPapl)
= Human Gename Project (HUGP). History and Prasent Status #
Raference Books:

4. Arora MP. ang Sandhu G.5, (2004} Genstics. 5™ Edn., Himalfaya Pub
Heousa, Mumbal,

2 frora M.P. {2003) Biotechrioiogy. Himelays Publishing How )
Mumbal. .

3. Clavese JM. and Notrsdame C. (2003) Bicinformatice: A Beginner's
Giuide. Wiley-dreamiech India Pvl. Lid., Mew Delhl, )

4 Gupla P.K. (1898) Genedics and Biotechnology i Crop improvemaent.
Rastogi Publicalions, Meerul,

5. Gupta P (2004) Biotechnoiogy and Genomics. Rasiogi Pub,
Masrt.

8. Hugo W.B. and Russed AD. {Eds) (1983) Pharmaceutical
Micmbioiogy, 3 Edn, P.G. Publishing Pyt Ltd ., Singapore.

7. ignacimuthu S. (1995} Baakc Biolechnoiogy. Tata McGraw-HH Pub Co
Lid., New Dalt.

8. Joshi P, {2002) Genelic Enginsering and H5 ADpHCEIONS. Agrobics,
Jodhpur.

9. Puronit 5.5. [1999) Agricuftural Biotechnoiogy. Agro Botanica, Rikanar.

10. Rashii H.H. and Buehier LK. (2000} Bloinformatics Basic )
Appficaiions i Biologicai Science and Medicine. CRS Press, USA-

11. Roberis MB.V. (1086) Siolagy & Fumctionsl Approach. 4th Edo,
Thomes Neleon ekl Sons Lid. UK. .

12, Zito SW. {Ed.) (1997) Pharmacaulical Biotechnology: A Programmed
Taxi, 2% Edn., Technomic Pub Cao., [nc., USA.
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f Paper VI
o Agricultural Biotechnology
L
] dﬂit I: Plant Physiology- (Photosynthesis) {19L1]

©  Photesynthesis:  Ghloroplast Structure,  Pigments  invalved
(Chiorophylla  and carglenoids), Phycobilins, Chloonlasts,
( fhotesynthetic unil

©  Phosysiam | & |1, Photosynthelic phezpharytation, Cyclic and non-
cyclic pholosynthesis, Z-schema

il — ~ e ty=i- D borrchioudde- Fusthorr-sd -raduGHoni=Gelvine Banmon -1 st r—
Hatch-Slack Pathway

0 CaPlanls

Unit iI; Pfant Physiclogy-| {Nitrogen Fixation and Plant
Hormanes) 21

o Symbiolic Nitrogen fixation: Legume-Rhizabium symbiosls, Host
Specificity, Infoctlon, Medule devalopmenl, Mechanlsm of Ny
Tixation in rool nodule

o Mon-Symbiatic Nitrogen fixalion: Diazotrophy, Sttes of Ma-Mxalion,
Nitrogenase and  Hydrogenase, Examples- Azsinbacter,
Azospirifium, Cayanshactaria

o Assimilalion of Sulphur and Phospharus in plants
= Phytahormenss: Definttlon, Glassification, Physiclugical effects
( j Unit Ill: Biomass as the Renewable Saurce of Energy [12L]

o Blomass: Definition, Composition, Plomass as SNengy SHIreo

o Sources, availabillly, economics of lemestris, aquatic (Salvinia
and waler hyacinth), and waste biomass (Industrial, Agricadtural,
- Foresiry and Municipal)

v Blamass cooversion and Uilizalion: Enzymatic, Aorobic and
Anaerobic digestons

Lnit Iv: Plant Tissue Cuiture [2L)
o Tolipolancy of Celis
o Designing of Culture Media for Plant Tissue Culture
o Aseptic techniques of PTG

3

L L e L e - e ekl e o



Unit V. Agro-biotechinoiogies
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Prnciptes and Methodology of Callus cilwre. Manslem culiure
. X

and Crgan cullung

Proloplast culiure: Principle. Advantages ang Applicallans

WCropropogaton: Pringiphe, Advarilsges and Applicatiom

Spmatic Embrycgenesis: Princigke, Advantages and Applicalions
[14 . )

Singte Celt Preten {Spiruting)

= Mushroom Pradection
o Composting and Vermicampesling Pracess: Qrganizms, Method
and Applications)
o Biolerilizers (Example and Fole) Milrogen Flxer, Fhosphate
Solubihizars and Sulphur metabotism
o Plani Growthn Promoting Rhlzobacteria and Biocantrol Agonts
n  Biopeshicioas: Types (Microbial and Bolamical), Examples,
Apphcations and Advantages over Chemical Pesticides
Linit ¥I: Plant Breading for Crop improvement [12 L]
r. Convanlionat Planl Bresding: Definition, Objectives, Principles
o Breeding methods (Selsction, Hybridization, Pedigree Breading,
Bulk Bresding, Packcross, Mulliline Breeding., eic with FProper
Examplies) }
o Breading procedures and their Marit and Demerits
tUnit Vil: Tranagenic Plants [12L]
a  History, Concept, Methods to develop Transgenic plants

Agrobacterium medialed Gene transfer Genelic system,
vectors and transformation of plants

Analysis of Transgenic Plant Material by Qifferent Methods
amm:: of mmw #amdm Raigfianes

T St birn et - m;mmum L e e i
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Unit vill: Forestry, Horticulture and Floricultura [12L]

o —— iy

o Synthetic secds: Discovery, Advanlages and limitations

¢ Trees for Indian Forestry and Forest Rescurces (Examples
and Applications)

o Biolechnological Considerations of Forest Soil
fmproved Haorliculture through Biotechnology

Flariculture: Inlroduclion and Genelically modified plants for
Floriculture

Reference Books:
i o v Anrageat RoL {19098 Fundarmentals of Plamt Breeding and Hybrid -

Segd Production. Oxford and IBH Pub Co., New Delhi.

Altard R.W. (1960} Principles of Plant-Breeding. John Wiley and
Sons Inc., New York.

Arpra MP. {2003) Biotechnofogy. Himataya Publishing House,
Mumbai.

Bhojwani 5.8. and Razdan M. {1983} Plani Tissue Culture
Theory and Practica. Elsevier Science Pub., Amsterdam.
Dadarwal K.R. {Ed} (1997} Biotechnological Appraches in Soil
Microamanisms for Sustainable Crop Production. Sclentific Puly,
Jodhpur,

Devlin R-M. and Wilharn F.H. (1983} Plant Physiology 4" Edn,
CBS Pub & Dislri., New Dalhi.

Owivedi AP. (1992} Agroforestry: Principles and Practices.
Oxdord & 1BH Pub. Co. Pvi. Ltd, New Delhi,

Gupta PK. (1998) Genelics and Biolechnology in Crop
imerovement. Rastogi Publicaticns, Meerut,

Gupta P K. (2004) Biofechrioiogy and Genomics. Rastogi Pub,
Meerut.
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1. Mishea R.C. and Garg R. (1997) Perspectives I Indian Apfeuliure.
Ageo Botanica, Bikaner.

11, Prasad 5. and Kumar U. {1998) Cormmarcial Flonguiturd. Agro
Batanica, Bikaner. )

12. Purohit 5.5. (1999) Agricutiural Bictechnolfogy. Agro B8lanica,
Bikaner.

13, Salishury F.B. and Ross C. (1997} Plant Phymamgy Prentice M )
of India Pwt. Lid., Mew Delhi.

14, Singh P. (1996) FEssentials of Flanf Breeding. Kalyani F-‘uh,.
Ludhiana.

15. Tate ill R.L. {2000) Soif Microbiology, 2™ Edn, John Wiley &
Song, Ing..

16. Vyas 5.C., Vyas S., Vyas 5. and Madi H.A. (1908} Bioferfilizars
and Qrganic Farming. Akla Prakashan, Nadiad, G.S., India.

Paper VI
Animal and Human Health Biotechnology

Unlt I: Animal Cell and Tissue Cultured [0, ’

o Hislory amnd Scope of Animal Cell and Tsus Cyuliure
Princlpr, Merits and Demerits of Animal celltizsue cutture
Laboraioty Facities for Arimal Tesve Culura

Unit it Animail Cell and Tissve Culture-H [12 L]

S AR WP YRG0 SRR ey
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o Primary and Established Caly lines and their Charactenzalion: Typos of
Tissue Culiyra, Disagaregation of Tissue and rimary  Cullure,
Culiured cellts and evalution of cell lines, Maintenance of cell lines

f o Large scaln cultivation of mammalan colls

u  Applications of Anjmal Cell Cullure 1o Human Hegalth

!
« Uit lik: Transgenic Animals 2L}

o Tiansgenic Laboratory Anlmals: Cholce of animals

e Principie and Methods for Development of Transgenic Animats: DNA&
Microinjection and Embryonic Stem cedl Transfer

o Transgenic Domestic Animals: Trails affecting Produclivity, Domestic
animals as Bigreactors

e e — e G e Eoanoriice cupests. of Tramtgunic.

o Elhical Bsues: Antmal Wedfare ang Animal rights
@ Animal Cloning : Princigle and Methads with suitable Examples

Unit I¥: Immune Systemd [12L]
o Introduclion Bo immune systarm: Matvral and Acquired IFimiundty,
immuna responses {Primary and Secondary)
o Immunagiobyling: Types, Structure, Properties, Funclions
o Complement system for anlibodisy

Unit V: lmmune Systam.it [121]

¢ T and Beells: Types and functions, Cell receplors, CD3 Complex,
MHC molecules i

2  Allergic  Response gnd Hypersensilivity.  Allergan, Types of
Hyparsensitivilies

o Autgmmunily {Causes ang Implications) Tolarance against it

Unit Vi: Immunotschnology 4]
o Adjuvants and Immunosuppressants
o Vaccines: History, Types
o Bacteriai toxins: Types and Preparation
o {enetically Engineered Pruducts as vaccines
¢ Monoclonal  antibodies: Concept, methods of production

{Hybridoma Technology), Applications {Diagnostic, Therapeutic
and Cytogenetic analysis)
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s Enginearing of Antibodies: Concept, Merits and Method
o Intarferons 4

Unit VII: Human Healthcare Blotachaology- [12t]
o Genati Screening: Methods of Tesling w.r.t. Genetic Diwdam’ .
& Mokcular Analysis of Huntingson's Diseasa, Sicked Cell Anamia and
Cyslic Fibrosis .
o Ganelic Counseliing: History, Mead, Melhods of Genetic Counseling,
{Frenatal Diagnasls and ibs Applicabons}

UnH VIIE: Human Heatthcare Biotachnology-l {121}

o Gaens Therapy: Introduction, Types of Gene Therapy
The Mechanics and slta of Gane Therapy
Applications of Gene Therapy: Against cancer and Melecular Surgery
The fulura of Gene Therapy
Concapt of Siem Call and its AppRications in Humarn Haallh whh Propes
Exampilas

[+]

B & o

Rafarance Booka:

1, Argra M.P. (2003} Biotechnology. Himalaye Publishing House,
Mumbai.

2. Gupla P.K (2004) Bictechnology and Ganomics. Raslogi Pub,
Maerut. .

3. Hugo WB. and Russef AD. {(Eds} (1983) Phamaceuth )
Microbiciogy, 3rd Edn, P.G. Publishing Pvt Lid., Singapore.

4. ignacimuthu S. (1995} Basic Biolachnology. Tala McGraw-Hill Pub Co
Ltd., Mew Delhi.

5. Purchit 5.5. {1899} Agniculfural Biotechnology. Agra Batanica, Bikaner.

6. Ratiedge G. and Kgstansan B. (2001) Sesic Biofechnoiogy. 2™ Edn,

B b .
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Zito S.W. (Ed.} (1997) Pharmareufical Biotechnology: A Programmed
Text. 2 Edn., Technomle Pub Co., Inc., US#H,

Foit M. (1958) Essentials of immunology. ELES Biackwel Sclentifle
Fub, Lendon.

. Kuby J. {1834} immunlegy. 2™ Edn., Freeman and Co.. New York.

Paper Vil
Industrial Biotechnology

Farmentation Technology-|
(Introduction te Fermentatlon Process] {12 L]

Industially {mportant  Caudlures:  Isolation, Improvement  and
Malnlenance

Screening: Objectlves and Methods Primary, Szcondary and Terlary)

Industial Media: Types (Componants and Requirements), Typical
Media, Energy, Carban and Nitrogen Sources, Sterllization

Fermantation Technalogy-Il [t2 L]
Fermenter Baslc dosign, types and Functions

Maintanance of Asepsis in Bloresctors

Process Paramelers: Aeration, Agltation, Ternpersture, Foam end
Oxygen level {Effact on Farmentalion Process)

Farmentation Technalogy-it {12 L]
Removal and Recovery of cell mass: Precipitation, Filration and
Centrifugation

Extraction of Fermented Products: Cell disruption (Physical and

Chemical mathods)

1
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o Down-Skeam Processing: Methods of Recovery and
Purifigation of Products fLiguicl-liguid extractian,
chromatography and Membrane Processes  wilh Suitable
Examptas) +

Uinit [v: Typical Farmantations {10L]
o Omanic Acid: Citric acid {Organism, Process, Maodia, Recmryf -
o Antibiotic: Penlciling {Organism, Process, Media, Recovery)
o Alcohol Production by fermentation {Organism, I'-:"mcess. Mod
Recovary]

Unit ¥: Biocatalysis, Blotransformation and Enzyme Biotachnology
{14 L]

o Enzymes of microbial and plant onigin end their Induslrial Applications
(Examplas and Sources)
immabilizalion of snzymes: Malhods of immebllizalion and tndustrial
applicalions
industrial snzyme peoouction
Analytical appHcations of anzymas
Bictransformation: Biocatalyst seteclion, Sheroikt Biciranaformation and
#tu Applzations in Pharmacawical Induatry

o

o o &

LInlt ¥1: Serculturs and Aplculture {1z L]

o Sarcutture Bigtechnology: introduction to Sericuliure, Techniques of
Saricuture, Silkworm knprovement through  Siotachnology, Semi
synihatic diet  for  Sikeworm,  Wulbemy improvement  Ihough
blotachnokogy

o Apicture: Inroduction. Types of Bes, Methods of Apicuth )
{Description and Comparison), Role of Bictechnology in Apicullum:,
Composition of Honay and its Applications

Unit ¥H: Biohydrometallurgy f121]

o Blolsaching of metels: Concept, Role of Micmorganisme s
Machaniams, Leaching methods, Fectors affecting baclerial laaching

u Commexiel feaching cperations using baclera: Copper leaching
{4icrograciama [gvalved sd oo
o : _i” Oalivi } B ot o

PP PR

I
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Unit ¥I: Inteliectual Property Rights and Patentir:g In
Bictechnelogy [2L)

o Intellectual Propery Rights: Introduction o Patents, Steps involved in
Fling, Trade Secrels, Copyrighls, Trademarks

Choice aof inteflectirat Propeny Protection

o GATT {General Agreement of Tarifis and Trade) end TRIP (Trada
c' Ralated Inlsllectual Properiy)

¢ Implcallons of Patenling

o Patenting of Biclogical Material: Patenting Microarganismas, Traragenic
Orgamsms Higher Plants arnd Highar Ankmaly
- - - el T

Refarence Books:

“I. Arora M.P. (2003) Blolachhoiogy. Himalsya Publishing House,
Mumbai.

2. Gupta PK. (1998) Gonsﬂcsandsinracnndng:rm&nplmpmmmm
Rastogi Publicalions, Meerut.

3. Gupla PK. (2004} Biotaghngiogy and Genomics. Rastogl Pub,
Meenr.

4. Hugo W.B. and Russell AD. (Eds.) (1583} Fhmnmmfm'
Microbiology, 3™ Edn, P.G. Putfishing Pvl Ltd. 5|ngam

L

wl
o

5. Ignacimuthu 5. (1995) Basic Biolecknalogy. Tata McGraw—I-HIIHJhGu 2
Ltd., New Delhi.
( Y 6. Kale V. and Bhusari K. {2002) Appfled Microbiology. Himalaya

Publighing Howsa, Mumbai.

7. Mishra R.C. and Garg R. (1997) Perspeciives in Indian Apicufure.

. Agro Botanica, Blkaner. '

8. Peppler H.). and Pedman 0. Microbis Technology. Vel | and 1,
Academic Prass, N.Y.

9. Purohit $.S. (1999) Agricuftural Biotacinology. Agro Botank:a, Blkener.

10. Ratledge C. and Kristiansen B. {2001) Basic Bidtachnology. 2™ Edn,
Cambridge University Press.

12
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Sisnbury P.F.. Whitaker A and Hall 5.1 (1997) Principtas  of
Fanmentation Technology. Aditya Books (P) Lid., New Delhi.

\yas S.P. and Kohli DV. (2002) Methods i Bictechnolegy and
Binangen earing. CBS Pub & Disri., New Crelfi. )
Zito 5., (Ed) (1987) Pharmacauticsl Bictechnotogy: A Progeammed
Tax. 2™ Edn., Tachnomic Pub .. Int., USA.

Paper X .

Food and Pharmaceutical Biotechnology

Unit I: Food Microbiology [12 L]

Unit H:

[¥]

Unlt HI:

Primary sources of Microarganisms in Food, Food boms -bactaria, -
molds and —yeasts

Intrinsic and Extrinelc Parsmelers of Food Afacting Microbial Couril

Dalection of Microorganism in Food: SPC, Membrang Fiters, Dry
Fiima, MPN, Rall Tubes, Dye Raduction, Direct Microsconic Count

Gioaszay: YWhole-animal Azagy and Cedl Culiure Sysiem
Dalry Biotachnology f14 L)

Il Differeni Sourcas, Compowition and N drfiive vl
Farmented Ml Products. Butter, Yogurt and Chaess [Principke and
ProGEss)

Paramaiers of Mgk Quality: Faw Milk and Maatits, Freserdation of Wik
by Haat Trasiment {Pastaurization and Ultra-High Tamperalure)

Physico-chamicat Characierization of Mk
Aapecta of Food Production [12 1]
Food safsty: HACCP System io Food Proteciion, Feaponaibility for

Food Safety

Processing: Canning, Refrigaration, Freezing, Dehydration, Added
Presarvalivea, Radiation, Ohmic Heating (Ponciple, Method and

.‘,.._.._. E.r-.n ..... C O R T R - iﬁ"i;‘:fm oo
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Mutrtional Labeling:  Phytochermicals, Mutrachamicals, Funglionad
Foods, Medlcel Foods

‘{ o Natural Golors and Swaateners (Examples, Applications, Advantages
over Artifictal)
i
_ Unit iV: Speilage and Praservation of Food ' MzL)
g Food Spollages, Caurses and Implications
' E' Spuilaye of Fruilz, Vegetahles, Meal, Pouliry and Sea Food
- o Spelage of Miscellanesus Foods: Eggs, Cereals, Bakery Products,
Fermeanled Foods
- o Food Praservatlon with Chemicals: Ackds, Salls, Sugars, Antlbholles,
Indireci Antimicrobials, Ethylene Oxides
o  Ratiatign for Food Preservation: Principles, Applications
o  Other methods of food Presarvalipn: bow ang High Temperature,
Drying
Unit V: Secondary Metaholles [t2L]
o Types and Medicinal Applications (Alkakoids, Terpenaids, Flavones,
Sternidy, ete)
o  Production of Secondary Melabaliles Through Tissue Culture {Principle
and Mathod of Hairy Rogt Gulture}
o Faclers Affecling Secondary Malabolite Production {Precursors,
(N y Growth Factors, Mutrients)
. Unlt ¥I: Chamoctherapeutlc Agants [14 L]
g o Types of antibiolics and Synthetle Antimicrablals (Classifcation with
Examples)
o (General Characleristics af Antimferobial Dnugs
o Mechanism of Action of Antimicrabial Agants (General Account)
o Paciera Aeslslence to Antblolics (Types and Mechantam)

15



a

NM.U. Jagaon

BeERYING AnUmicrobiad Aclivity: Prnciple and Melhods of Microbial
Arzay (MIC and Dilferent Types of Agar Dillusion)

H
Unit VIi: Peptide and Pretein Grugs [104]

Concept, Examples. Degradalion Pathway, Frolein Stability
Protein Engineering: Principte and Applications

o Drug Delivery (Rowte, System, Confrol and Sustained Rolease
Syxtem) .
Linit VIH: Drug Designing and Discovery [MaL]”

Apphcation of Computers {Computer Aided Drug Dasign)

Structure-Activity Studies {Intedeukin, Tigsue Plasmincgen Actjvalér
and Somatoslating

Neurmnirarsmitters: Types., Recaptors Involved (Diseases, Struciure
studies and Blockers)

Reference Books:

1.

Amora MP. {2003) Biolechnology. Himalaya Publishing House,
Mumbai

Belits H.-D. and Grosch W. (1998) Food Chemistry. 2™ Edn., Springer
Warag, Gemmany.

Early R. (Ed) (1988) The Technology of Dwiry Froducts. 2nd Edn.,
Blackie Academi; & Profassional, Madras.

Gupla P.K. {2004} Blotechrdogy and Genomics. Raslogi Pub,
Manns, }
Harigan W.F (1998] Lsborsiony Methods in Food Microbiclogy. 3rd
Edn, Acadamic Prass, .

Hugo W.EB and Russel AD. (Eds) {1883 Fharmacautical
Microbsoiogy, 3rd Edn, PUG. Publishing Pyt Lid,, Singapore.
Ignacimulhu 5. (15985) Besic Blofachnoiogy. Teta MoGraw-Hill Fub Go
Lid., Wew Delhi.

Jay JM. (1292) Modam Food Microbiciogy. 4th £dn, Chapman & Hall,
MNew York, NY, LUSA.

16
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9 Kale V. and Bhusad K. (2003} Appled Microbiofogy, Himalaya
Publishing House, Murmbai.
» 10, Hod 5.5, (20001 Pharmacewtice! Biotechnofogy: Fundementals and
i Appficalion. Vallabh Prakashan, Mew Dethi.
« 11, Hulkami (2002) Biotechnology and it's Appicalions it Fharmacy.
Jaypea Brathers, New Delhi.
12. Purchit 5.5. (1999} Agncuftural Biolechnology. Agro Botanica, Bikaner.
13, Ratledge €. and Krstiansan B, (2001) Basic Bictechnology. # Edn,
Camiwidge Universily Press,
14, Vaclavik V.A. and Christian E.MW, {1998} Essenlials of Food Sdence.
An Aspen Pub, Marvand, UISA
Paper X
Environmental Biotechnology and
Biostatistics
Unit I: Mathods In Taxenomy (o]
o Evolutionary classilication, Taxonomic Hisrarchy, Concept of
Specles
Numarical Taxanomy, Dendrogram and Cladogram
Chamotaxgnomy, Momencleture with raspect to plants, animals
and prokaryoles (Sultable Exampies)
o Applicalion of Taxonomical Methods in Biodiversity
Unit li: Waste Water Treatment {14 L]

o Damestlc wasla water Trealmend: Pimary Treatment, Secondary
Treatment Tertiary treatment (Including Physico-chemical)

o Principle and Methods of waste waler trealment: Activaled sudga,

Onidation ponds, Fluidized bads, Rolaling Blological Contackors,
Nembranse btereactors

17
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Unit l: Princlples of Toxicalogy [12L]

4]

& Evalualion of towicity: Acuta, Subacule and Chronic loxicily testing,
Mutagenic assays (dmes asgay]. Reproausive oxicity tests |

v Metabolis of xencbiotics. Cylochromes Py syslem. Phase-l
and Fhase-|| malabolic reactions !

o Environmental toxicilies wilh speciai  reference to DOy,
Organophosphorous  and  Organochlodne  Peshicides,  Heawvy
muetals

Unil {V: Biodegradation Technolagies [12 L]

o Bladegradation: Definilipn and Concepl, Ready badegradabillty,
ulimate bigdegradalion, [nherenl bicdegradabillly, recalcirant
cormpounds, smbvopogenic compownds (Xenobiotics )

o Aarpbic and anperchic Segradation palbway (in - Microbes wilh
mechanism)

o Applications of Bicdegradation @ Herbigikdes, Pesticides,
Hydrocarbons, Synihetic polymers (with smphasis on princlple and
siilabie axamples)

Unit V: Bioprospecting [10 L]
¢ Concept and Examplas of Bigindicators (Plants, Algae, Rotifars,
Earthwerms, Protozoa and Microbes] and Blomanlloning

o Biomonitoring of equalic envionment _)

o Bomonttoring of soil anvirenmant

a  Biomonitoring of air quakity (Pollan bipassay)

o Principla and Agplications of Biosensars in Eovironmenial analysis

Unit VI: Biodivarsity and its canservations (14 L]

o Species Congept, Spacias diverslty and Eccalabliny {Plant, Animal

Concept, Classibcabon, Toxic Effects, Definilion and Estirpalion of
LDi5n

and Microtind], Red Data Book, Endangersd Spocies
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Hol Spols of Biodiversily, Bindiversity at Hational level
Cavges and Implications of Loss of Bisdiversify

a
¥ n  Conservalion of Siodiversity: f-site 8nd Ex-situ Melhods {Principle
and Applicalions)
¥ a  Canwentlon on Blodiversity [Earth Summit, Rio de Janeiro)
Unit VII: Blastatistics and Biometry -1 [12L]
o Scopa of Biostatistics, Samples and population, Techniques ol
Sampling
o Measure of Centradd Tendancy: Adthmetic, Harmonic and
Gromeatric Means, Mode and Median, Skewness and Kurdosiz
o Slandard Errer
- (Bipslatistics Parl should be taught by taking appropriate
examples relaled to Life Sciengce Problems | Dala)
Linlt W11 Biostatistics and Bicmetry -t [12L]
o Measure of Dispersion: Definitlon, range, verencs, Standand
Deviation, CoefMicient of Wadation
n  Tesl of Slgmficance: Concept of Significance, Sudent's Hest
Hypeihesis tesfing, chi-square besl (nonparametric}
o Analysis of wvadance, introduction and application in biology,

AMOVA {able and Fratlo, least significant difference

Refsranca Boaoksa:

1. Agrawal K.C. (1998) Siodiversily. Agre Botanica, Hikaner.

2. Arora M.P. [2003) Bicdechnofogy. Himalays Pubdishing House,
Mumbai.

3. Asthana D.¥. and Asthana M. (2101} Envirenmen! - Problams and
Solutions, 5. Chand & Ca, Lid, New Delhi,

4. Chatterji AK. (2002} introduction to Epvironmental Biotechnology.
Frentdce Hall of India Pvt, Lid., New Delht.

5 Evens G.M. and Furlong J.C. (2003} Environmentsl Biotechnology:
Theary and Applicaiion. John Wiley & Sons, Ltd., England.

6 Gupta PK. ([2004) Bintachnology and Genomics. Rastogl Pub,
Mearut,
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lgnacunuihy 5, 985} Basic Bicdechaniogy. Tald MeGraw-Hill Pub Co
Ltd.. New Cralni,

Kale . and Bhusari K. (2002) Applied Mwrobiofogy. m:.._..m__m.._,m
Publishing House, Murnbai, .
Kotwal P.C. and Barerjes 5. (2002) Biogiversify Conservetion in
Menaged Forpsts and Protactad Argas. Agroblos, Jodhpr,

Kumar P_ {2002} Bicdogical Cormtrod of Erreironmental Polfulion. Sarar
Souns, New Delhi. ]
Lewandowskl G.A. and DeFifipp L.F. (1938) Bidlogical Trealrment of
Hazardous Waestes John Wiley & Song, Lid, USA

Furchit $.5. (1959) Agricuiturat Biotechnology. Agro Bolanica, Bikaner,
Rafledgn C. and Knsitansen B. {2001} Bask: Siotechnology. 2™ Edn,
Cambridge Lnivarsity Prasg,

Roberts M.BV. (1986) Biology & Functional Approach. 4" Edn,
Thimas Mealson and Sons Lid, UK,

Sall M.t (1982) indusinal Poliution Control: Issues and Techmigues.
2nd Edn, John Wiey & Sons, ihe., USA

Sharma MK, {1986) Statislical Techmigues. Mangsl Desp Publications,
Jeipw, india,

Shaw 1.C. and Chadwick J. [1988) Pronciplas of Ervironrmenial
Towizodogy. Tawlor & Fransis Lid., LK.

Tata [}l R.L. (2000) Sod Microbiology, 2™ Edn, John Wiley & Sons, Inc
Gupta 5.C Fundamenials of Stafistics. Himalaya Publishing Hous v
Mew Dalhi.

Daniel W. W, Biostatistcs: A foundation for Analyais in the Health. 7
Edn, John Wiley and Sons [ne., New York.
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Practical 1l
Practical Course in Genetic Engineering and
Pharmaceutical Biotechnology

tdono and di-hybrid crosses in Pea { Drosophila demonstrating Mendel's
Law of Inheritance

Obsanations of Orosophila-Wikd and mutant

Problam sets in Mendelian inheritance, single pgint, two polnt crosses and
gene mapping in bacteria

Bacterial survival against LI iradiatlon and mulagenesis

Demonsiration of nucleic acid separation by Agarse gel slectraphoresis
Demonstration  of protein  Beparation by Poly-acndamide  gel
electrophoresis

Isodation of plasmic DNA

Development of competent catl system

DNA transformation in bacterial system

Conjugation in Bacieria

Evafustion of antimicroblal activity of chamical agents

Study of Agglutinalion reaction end iis significance (Widal Tesl}

[scdation of immunoghotuling from serum

Complemeant ficatinn test

Doubla immunadifluslon: Cuchtedony gal diffusion precipitation lasl
Cetection of antigen fantibody by ELISA tesl {demonsiration)
Demonstration of varous domains (search enginea) for biginformalies
threagh Inkernet

foncep! of dalabase: Accessing database

Saarching for gene and protein sequences and accessing information from
wab

Vislt 1o phamageutical industry

1
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Reference Books:;

1

Aneja KR, (1958) Exparimeants in Microbiglogy, Plant Pathology.
Tissue Culture and Mushroom Cultivation. Wishwa Prakashan, New
£ga Inlernational {P) Lid., New Dethi )
Schuler MA. and Zislinski RE. {1989) Mathods in Flant Molecular
Ciicdongy.

Purchit 5.5, (1985) A laboratory Manual of Plant Biotachrology. Ac
Botanical Pub., India. .
Schmauder Hans-Paler (1947} Methods in Blotechmiogy. Taylor &
Francis, London.

¥yaa 5.P. and Kohli D.v. {2002} Methods in Biciechnofogy and
Bioermgingering. GBS Pub & Dishri_, Now Delhi.

Talwar G.F. and Gupta S.K. A Handbook of Fraclical and Cliniced
tmmunaiogy. Vol 1 8 1l, 2™ Edn, CBS Publishers and Distributore, New
Dedni,

Sadasivam 5. and Manickam A. (1986) Biochemical Mathods, ond
Edn. New Age Internationsd {P) Lid. Pub., New Celh.

Clavens J.M. and Notredame C. (2003) Bioinformetics: A Beginnar's
Guide. Wiley-dreamtach Jndla Pvi. Lid., New Delhi,

Rashidi HH. and Buehler LK. ([2000) Biolsformalics Basics:
Agplications in Biotogical Scence and Medicing, CRS Press, USA

Practical IV

Practical Course in Plant and Animal Tissue culture and

Agricultural Biotechnotogy

1. Study of Siematal Physiclogy
2. Effacts of deficiancy on chilorophyll bioaynthssis
3. Demonstralion of Photosyslem || aclivity
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Dreterminallon of :;v:;l'.i'.rillj»‘-I of 1AA enzyme

Sterifization of Plant Materials

Freparation of Tissus Culture Media

Planl tissug culture- Preparing explam

Single Cell Culture

Plant Regancration lram Callus culluze (in any two plant species)

Isnlation and Culture of Plant Protoplasis

Shool-tip culune In banana and any one medicinally mportanl plam
spECies

Animal call culture medla preparalion, Sterlizalion, washing, packing
Preparalion and identification of different cell ypes in perigheral bood
Observation of cadfs in cultune-Principle and Praclice

Maintenance of cell fines

Iscriation and characterization of nitrogen fixing syanobactena
Determination of minlmum size of guadrate by “Species-Arsa-Curve’
mathod

Study of Community by guadrate method (Frequency, Density and
Abundanceo of different Specles in C.cn'nmunii{.f}

Vislt 1o eall culture Facilities! production sel up

Visit lo Vermicompost f Mushroom Production Plant

( . Reference Baaks:

"

1.

Aneja K.R, (1938) Experiments in Microbiclogy, Plan! Pethology, Tissue
Culture and Mushroom  Culivation, Wishwa Prakashan, Mew Age
internalional {P] Lid., Naw Delhi,
Gaud A5, {2000]) Practical Biofechnology. Nirali Prakashan.
Smith RLH. (1992) Mant Tissup Cutfune; Tachniques and Experimernits.
Purchit 5.5. {1995) A laboratory Menual of Mant Bictechnology. Agro-
Butanizal Pub., India,
Gohuter MA, and Ziehinski R.E. (1939) Mefhods 1 Plan! Molecutar
Bledogy.
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Sharma P.D. {1980} Ecology and Emironmond Rastogi Publications,
L4

Meernul.
Vyas 5.C., Vyas 5., vVyas 5 and Modi H.A (1998) Bicfortiizers and
Ovganic Farming, Akta Prakashan, Nadiad, G.5., India. r

Practical V
Practical Course in Environmantal and industrial
Biotechnalogy

Determination of soil pH, Total organkc carbon and Total Carbohydrates
Cretermination of Total Milrogen and Phesphotus of ferile soils
Izclalion and kenlification of aorobic nitrogen lixing bacleria from sail
SRMpLeSs
Betermination of Dissolved Oxygen and Blological Oxygen Demand of
pofutad water
Delarmination of Chamical Cwygan Damand of polluted watar
Baclertal Examination of Water by MPN test: Presumplive and Confimed
Cofilorm test
Dretesction of microbial count by Breed's amears .
Detaction of microbiat count in Mik by SPC ;
Cuality characterzation of Pasteurizad Milk: Mathylene blue reducises -
1=st
Estimation of the fermentation products: onganic acid (Tilration mathod)
and anlibicllc {Bicassay}
Datgreinaticn of Minimum Inhibitory Goncantration (MIC) of AntBzobic
Isolation and characlerization of Lipolvlic, Proteolylic. Amylolyticc Bacteria
lsodation of Papain from Papaya latax and delenmination of spacific aciivity
Alcohel production by farmentation using Secchanomytcas Canavisiag
Immobilization of whols calls of yesat in calcium siginate pel
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Exiraction of nalural colors from Cyanabacigria
Wine production by yeasl from grapas
Production of cam syrup using baclerial smylase

19. Industral visif to Foog Processing f Fermentaticn industry
20.

Ta wisit local sewage trealment plant io sludy its design, operation of
primary, secondary, lertiary systems and maode of disposal.

(deferun o Books:

LY

-+

.. Aneja KR Experiments in Microbiclogy, Planl Pathofogy, Tissue
Cullure and Mushroorm Cuttvation. \Wishwa Prakashan, New Age
Intemational [P} L., Mew Dethi.

Devis J. and Feeite F. Physical and Chamice! Methods of Wastewaler
Analysis. Oxford & IBH Pub. Co. Lid., New Delhi.

Gaud R.S. (2000) Practical Biotechinofogy. Nirall Prakashan.
Sadasivam 5. and Manickam A. {1286) Biochamical Mothods, 2nd
Edn, New fga International {P} Ltd. Pub., Mew Dedhd,

Schmauder Mens-Pster {1937) Mathods i Bidschnoiogy. Tayior &
Francis, London.

Tatwar G.P. and Gupla 3.K. A Aendbook of Practical and Clinical
immunciogy. Vol | & Il, 2 Edn, CBS Publishers and Distributors, New
Crelhi,

Zito 5w (Ed.} {1957) Fharmaceulical Bictechnclogy: A Progranitied
Text. 2" Edn., Technomic Pub Co., Inc., USA.
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DISTRIBUTION OF MARKS FOR THEORY PAPERS

Wumber of Marks Allotted -
Unit + t - .
Faper | Paper | Paper | Paper | Paper | Paper
v | Vi vl | VI IX - X
T
1 12 12 1 T I 12 10
| !
I 12 12 12 . 12 14 14
m 12 1 12 12 14 12 14
cov {6 | e | oz foaz | o1z | e
bw 14 i4 4 14 12 12
| ; ]
i ¥ 1 10 J{H 14 12 4 12
i
| VIl 10 14 14 2 ¥ 12
|
- VII 12 12 12 12 12 12
: Tﬂtﬂ] T B T 1T
LMirksl 10H) 1 10K} 100 106 i 100 . 1043
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