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CHOICE BASED CREDIT SYSTEM SYLLABUS 
For Bachelor of Seience Part-i! 
BIOTECHNOLOGY (Optional) 

1.TITLE: BiotechnolozyOptional 
2. YEAR OF IMPLEMENTATION CHS Syilkbyss wit e iaglasenied feus bue, 29sB. 
3. PREAMBLE: 

Thás syllabus is frenscd to give soud ksowiety wita dersading ol Bissiensogy o wsiyáss 
studezts at first yeat of tisee years f B.Sc. deyr vose. Sudats lgn BisAy 9e ws 
subject fron B.Se. Il. The goas 

of the sylabus is to rmalze the study of Bitetobogy pler, ismesing at messeqisa sote sutens 

syllabi of other uníversities znd the aesds of inausis zd sac. 1 sylabus is ppa t 

fields. The units of the syllabus re well deined, taking ts siain e ii t aisy 
Students. 
4. GENERAL OBJECTIVES OF THE COURSII PAPER 
1)To make the students kaowledgble with respet o the subies drs gratizos iatnty 
2)To promote unders2nding of besic end advaei ops n Biseuigy. 
3) To expose the students to varios emerging ras sf Bisegy. 
4) To prepere studerts for furtber SUdies, heiping in their brign vain tae suyi 
5) To expose the studernts to �ifferet processes ud in indussis ad is resh Seit 
6) To prepare the students to asCEpt the callegs in ie sis. 

5. DURATION 

"The course shall be tbree year full tiroe course 
6. PATTERN 
Pattern of theory Exenination will be Seneste. Praical exaraisa wil e aaUa 
7. MEDIUM OF INSTRUCTION: 

The nediun of instrution shail be English. 

21P2g 



3) OTIIER VEATURES: 
(A) LIBRARY: 
Rcference and Text Books, Journals and Periodicals, Reference Books - Líst Attached 
(B) LABORATORY SAFETY EQUIPMENT: 
1) Fire extinguisher 
2) First atd kit 

3) Fumigaion chamber 
4) Stablizcd powcr supply 
5) Insulatcd wiring for clcctric supply. 
6) Good valvcs & regulators lor gas supply. 
7) Operational manuals for instruments. 
8) Emergency cxits. 

Guldelines shall be as per B, Sc. Regular Program. 
Rules and Regulations sl1all be as per B. Sc. Regular Program except CBCS BSc, II Structure of Progran and List of Courses. 

Preamble : 
This syllabus is framed to give sound knowlcdge with understanding of 
Blotechnology to undergraduate students of B. Se. Biotechnology Optional Program. 

3 The goal of the syllabus is to make the study of Biotechnology popular, Interesting and encouraging students for higher studies including Resenrch. 
Structure of Program and List of Courses are as follows: 

3|P age 
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Semester 

Semester III 

Paper-III 

Shri Swami Vlvekanand Shilshan Sanstha's 
VIVEKANAND COLLEGE, KOLILAPUR (AUTONOMOUS) 

Department of Blotechnology Optlonal 
The academie yenr 2019-20 

B.Se. II Blotechnology Optional 
COS for Semester III And IV 

Semester IV 

Paper-IV 

EAR 

"Educatlon for Knowledge, Science and Culture" 
Sikahanmaharasbl Dr, Bapujl Salunklhe 

Course outcomes 

DSC-1009C Enzyme Technology and Molecular Biology 

CO1: Enzyme Technology deals with the study of the detailed 
structure & and function of Enzymes. The course will allow an 
understanding the following concepts; IUB classification and Steady 
state kinetics. Students can understand the effect of various factors on 
enzyme activity. 
CO2: Students are gaining knowledge regarding various methods in 
industries used for enzyme and cell immobilization. After completion 
of this course students will understand the use of biosensors in daily 
life. 
CO3: Molecular Biology gives knowledge about structure and function 
of the macromolecules, essential to life. of biological and/or medicinal 
processes through the investigation of the underlying molecular 
mechanisms. 

CO4: After completion of this course students will understand the 
following techniques; a) Gel Electrophoresis b) Bloting Techniques c) 
Polymerase Chain Reaction 

DSC-1009D Immunology and rDNA technology 

CO1: The course discusses basic immunology including cellular and 
molecular processes that represents the human immune system. 
CO2: This subject offers detailed study of following concepts; a) 
Immunological processes at a cellular and molecular level b) Defense 
mechanism ( Physico-chemical barriers ) c) Innate & Acquired 
Immunity d) Antigen & Antibody (Reactions) e) Hypersensitivity. 
CO3: In r-DNA technology By virtue of this technology, crucial 
proteins required for health problems and dietary purposes can be 
produced safely, affordably, and sufficiently. 
CO4: After completion of this course students will understand 

following Concepts; a) Restriction Digestion b) Ligation c) Plasmid 
Construction d) Gene Transfer Methods e) Recombinant Insulin f)supae 
Recombinant Vaccines 

DEPARTMENT OF BIOTECHNOLOGY (OPTIONALJ 
VIVEKANAND COLLEGE, KOLHAPUR 

(AUSONOMQUS) 

RA 

ESTD. 
JUNE 
1964 

O HAP URA' 



1. 

2. 

Paper IlI- Enzyme Technology &Molecular Biology 

Enzyme- Definition, 
IUB Classification of Enzymes. 
Induced-fit hypothesis. 
Active site of enzyme, Mechanism of action of enzyme -Lock and Key hypothesis, 

Structure and function of Isozyme. 

Factors affecting enzyme activity -Temperature, pH, Substrate concentration, enzyme Concentration. 

Concept of steady state kinetics, 
Concept of activation energy 
Derivation of Km. 

Semester III 

Determination of km by Lineweaver Burk plot and Eadie Hofstee plot. Allosteric enzymes - Definition, properties, models explaining mechanism ofaction -Sequential model, Symmetry Model. 

Credit I 

Regulation of enzyme activity- Irreversible changes in covalent structure of enzyme, Reversible changes in covalent structure of enzyme, (competitive inhibition, Non-competitive, Un-competitive inhibition) Feed back or end product inhibition. 

Bioreports 

Biosensors- Definition, Components,Features. 
Types-1)Enzyme electrodes (glucose oxidase) 

concept of immobilization 

2) Bacterial Electrodes/Cell Based Electrodes 
3) Enzyme Immuno sensors 
4)Environmental Biosensor 

Properties of immobilized Enzymes 
Advantages of immobilization 

Credit II 

Disadvantages of immobilization 
Methods of immobilization 1. Physical adsorption 2. Covalent bonding 3. Cross linking 4. Entrapment 5. Encapsulation Applications of immobilized enzyme. 

Section II 

Credit III 

JUNE 
196.4 

Lectures 
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3. 

4. 

Historical and conceptual background Structure of DNA, RNA & Protein. 
Structure of prokaryotic and eukaryotic genome DNA replication in prokaryotes:- Rolling circle model &8-model of replication. DNA replication in eukaryotes - Mechanism of replication, Inhibitors of replication 
Genetic code and its properties 
Transcription 

a) Transcription in Prokaryotes: -initiation, elongation and termination. 
b)Transcription in eukaryotes- Initiation, elongation & termination, Post - transcriptional modification. 
c) Inhibitors of transcription. 

Translation in Eukaryotes: -Activation of amino acids, initiation, elongation and 
termination, Post-translational modificatlon. 

Inhibitors of translation. 

References: 

Gene regulation and Expression in Prokaryotes & eukaryotes. 
Operon model - Lactose operon, Structure and role of Lac repressor and inducer. 
DNA Damage & Repair Mechanisms-DNA damage- physical, chemical & biological. 
DNA Repair Mechanisms 

a) Photoreactivation 

[Enzyme Technology] 

b) Excision Repair- Base excision and nucleotide excision repair. 
c)SOS Repair system 

1. Fundamentals of Biochemistry -J.L. Jain 
2. Enzyme technology S. Shanmugam and T. Sathishkumar 
3. Biotechnology - RC. Dubey 
4. Enzymes -Trevar Palmer 
5. Biochemistry- U. Satynarayanan 

[Molecular Biology] 
6. Bioinstrumentation- L. Veerakumari 

Credit IV 

1) Molecular biology -Watson 
2) Genetics -Strickbeger 
3) Molecular Biology Glickpastornack 
4) Molecular Biology- Geralad Carph 
5) Cell Biology - DeRobertis 

ESTO. 
JUNE 
1964 

KHA 
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1. 
Introduction 
1.2. Types of immunity. 

Paper IV -Immunology & rDNA technology 

i) innate immunity-Types, Factors influencing Innate Immunity 
1.3. Types of Defense -

i) Acquired immunity - Active and Passive 

A) Nonspecific 

Semester IV 

organs. 

Credit I 

a) First line of defense- (Physico-chemical barriers) 
b)Second line of defense- (phagocytes and mechanism of phagocytosis) 

B) Specific defense mechanism-Third line of defense 
2.1. Organs of immune system-Structure and role of primary and secondary lymphold 

2.2. Cells of immune system- monocytes and nacrophages, granulocytes, mast 
cells,dentritic cells, NK cells, B and T lymphocytes. 

4.1. Antigen- definition, chemical l nature, types of antigen, factors affecting 
antigenicity. 

a) Agglutination 

Antibodies- defination,chemical nature,basic structure of Immunoglobulln,properties 
and functions of major human immunoglobulin classes, theorles of antibody 
production. 

c) Complement fixation 

Credit II 

4.2.Immune response-Primary and secondary immune response 
4.3.Antigen-antibody reactions-Principle, mechanism and applications of 

b) Precipitation 

4.4. Hypersensitivity- definition, types 

d)ELISA (Sandwich) 

Immediate hypersensitivity - Anaphylaxis 
Delayed hypersensitivity - Homograft rejection 

1.3. Introduction to r-DNA technology: 

1.4. A)Nucleases (Types & Uses), 

Section II 

Credit III 

8|Page 
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B)Restriction Enzymes-Types (,L,L,), Recognition sequences, cleavage patterns, 

14.Enzymes to modify ends of DNA -AIkaline phosphatase, S1 nuclease ,DNA ligase Terminal transferase Adaptors, Linkers. 15.Cloning vectors:- Plasmids(Pbr322,pUC18), Bacteriophages (aphage), cosmids, phagemids(pEMBL8), Animal vectors, Plant vectors(Ti & Ri), Shuttle vectors(YAC & 
BAC). 

Construction of c-DNA and genomic library 

Techniques in r-DNA technology 
AJ Probes- Preparation, Labeling and Applications B) Blotting techniques:- a)Southern Blotting, 

qPCR- concept, types(Reverse Transcriptase-PCR, Real time PCR, Nested PCR, Hot 
start PCR, Multiplex PCR, Colony PCR), applications. 

Applications of gene cloning 

D) DNA sequencing techniques- a) Maxam and Gilbert's method 

1)Production of r-Insulin 
2)Production of r-Somatostatin 

Selection of transformed cells:- Colony hybridization, immunological screening, Blue 
White Screening, Insertional inactivation. 

References: 

[Immunology] 

1. 

1. Essential Immunology- Riott 
2. Immunology- Kuby 

3. 

-Hazards in genetic engineering. 
Safety measures and biological risk forr-DNA WOork 

3. General Microbiology- Stanier 

Credit IV 

c) Western Blotting. 

[rDNA Technology] 

b) Sanger's method 
c)Automated Sequencing 

5. Medical Bacteriology - Dey & Dey 
4. Immunology An Introduction -Tizzard 4th Edition 

6. Immunology & Serology - Ashim Chakravar 

2. Biotechnology - R.C. Dubey 

b)Northern Blotting 

Biotechnology -U. Satynarayan 

Gene technology- S.N.Jogdand 
4. Fundamentals of Biotechnology- H.S.Chawala 

5. Introduction to Biotechnology- B.D.Singh 
6. Principle of gene manipulation- Old and Primrose 
7. Genome by TA. Brown 

E 
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S. 

No. Technlques In (Molecular Blology rDNA Technology) 

3 

8 

10 

11 

12 

13 

14 

13 

16 

17 

18 

19 

20 

21 

t 
Iaolatlon of Genomle DNA rom Bacterla 
Isolatlon of Plasmid DNA from Bacterla 
Separatlon of plasmld DNA by Gel Blectrophoresls 
Restrictlon Digestlon of DNA 

atee 

Llgatlon of DNA 
Demonstratlon of DNA ampliMcatlon by PCR. 
DNA sOquencing by Analysls of Autoradiogram. 

Techntqucs In ( Enzymnology ) 
Annylaae Assay 

Namo of Prnctlcal 

Efect ofTemperaturo on Amylase Assay 
EIfect of Activator on InvertaS0 
Effect of lnbibltor on Invertase 
Determnatlon of nltrate reductase activlty from Plant Materlal 

Separatlon of amlno acld from mlxture by Thin Layer Chromatography 
Separatlon Macro & Mlcro molecules by Dlalysls 

Isolatlon of Mitochondrla/Nucleus from goat Liver. 
Bstimation of Fructose by Resorclnol method 

Technlques In (Immunology ) 
Dot BLISA 

Quantitatlve Widal test 

Radlal Immuno Diffuslon Assay 
Rapld Plasma Reagan test 

Measurement of Cell Slze by Mlcrometry 

COTD. 
JUNE 

1364 

Prsctlcals 
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List of minimum equipment's-for Biotechnology I) Hot air oven -1 
2) Incubator- I 
3) Autoclave - 1 
4) Refrigerator - 1 
5) Students microscopes (oil immersion) - 10 nos. for one batch 6) Digital balance - 2 
7) pH meter- 1 
8) Centrifuge - I 
9) Colorimeter- I 
10) Distilled Water Plant - I 
) Laminar gir flow cabinet - l 

12) Colony counter- I 
13) Water bath - I 

14) Arrangements for gas supply and fiting of vo burmers per table. 15) One working table of6'x 2!%'for tvo students. l6) One separate sterilization raom attach to the laboratory (10'x I5) 17) At least one wash basin for a group offive students 18) One separate instrument room attached to lab (10'x 15) 19) One laboratory for one batch incuding working tables (6'x 244') per hvo students for One batch 
20) Store room (10'x 15') 

Practical Examination 
(A) The practical examination will be conducted on two consecutive days for three hours per day per batch of the practical examination. 
(B) Each candidate must produce a certificate from the Head of the Department in her/hús college, stating that he/slhe has completed in a satisfactory manner the practical course online laid down from time to time by Academic Council on the recommendations of Board of Studies and that the journal has been properly maintained. Every candidate must have recorded his/her observations in the laboratory journal and have written a report on each exercise performed. Every journal is to be checked and signed periodically by a member of teaching staff and certified by the Head of the Departiment at the end of the year. Candidates must produce their jourmals at the time of practical examinations. 

Notet- At lenst 90%% Practical's should be covered in practical examination. 

ESTD 
JUNE 

1964 

HAPM 
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Sem Core 

2 

Sem 

Course 
DSC 
1009C 

DSC 
1009D 

Sem 

Marks Evaluation 

80 

80 

Core 

Course 

DSC-1009C 

SCHEME OF MARKING FOR (THEORY) 

DSC-1009D 

Semester 
wise 

& 

Semester 
wise 

Course 

DSC 1009C 

Marks 

DSC 1009D 

20 

Sections 

20 

Two sections, cach of 
40 marks 

Two sections, each of 
40 marks 

SCHEME OF MARKING (CIE) Continues Internal Evaluation 

Marks 

100 

Semester 

wise 

Semester 
wise 

Evaluation Sections 

One 

One 

Annual 

Answer 

SCHEME OF MARKING (PRACTICAL) 

Evaluation 

Books 

As per 

*Separate passing is mandatory 

instruction 

As per 
instruction 

Answer 

ANO 

Books 

Section 

As per 
instruction 

Standard of 

ECTD. JUNE 

passing 
35% 

As per 
instruction 

1964 

(28 marks) 

As per 
instruction 

35% 

(28 marks) 

Standard of 

passing 
35% 

(7marks) 
35% 

(Tmarks) 

Standard of 

passing 

35% 

(3Smarks) 
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Instructions 

i.) 

1. All the questions are compulsory. 

Time: 2 Hrs 

2. Figures to the right indicate full marks. 

i 

3. Draw neat labeled diagramn wherever necessary. 

Q.1. Rewrite the sentences by selecting correct alternative from the following. 

Q. 2. Attempt any two. 

ii. 

iii.. 

i. 

Q. 3. Attempt any four. 

ii. 

ii.. 

iv. 

Nature of Question Paper (Theory) 

a) 

V. 

As above (i) to (viii.) 

vi. 

SECTIONI 

b) 

SECTION II 

(Same as above) 

c) 

ESTO. 

Total Marks: 40 

(8 Marks) 

JWNE 
79G4 

d) 

(16 Marks) 

(16 Marks) 

12 Page 



PRACTICAL EXAMINATION 

First day 

Q.1 Major lExperiment 20 
Q.2 Minor Experiment 10 
Q.3 Spotting 10 
Q.4 Vivn-Voce 10 

Second day 

Q.5 Major Experiment 20 
Q.6 Minor Experiment 10 

Q.7 Minor Experiment 10 
Q.8 Journal 10 

TOTAL 

ESTO. 
JUNE 

1964 

100 marks 

12 Page 
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