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Part A - Introduction B
Program: Certificate | Class: B.Sc. | Semester: | | Session:2021-2022
Subject: Biochemistry
Course code [ S1-BCHEIT
Course title Biochemical Techniques
Course type (Core
Course/Elective/Generic Core course (Major)
Elective/Vocationa
 Pre-requisite (if : To study this course, a student must have had the subject Biology in class 12%,
Course Learning Outcomes (CLO) | On successful completion of this course the students:
* The course covers essential techniques used in various laboratories.
o It trains the learner to work m various industries' laboratories and R&D sections.
* Helpful for developing technological skills.
e Students get exposed to various techniques and their applications in separation and

characterization of different biological molecules.
Credit Value Theory — 4 Credit
Total Marks Max. Marks: 40 (CCE) + 60 (End Semester or Theory Exam) Min. Passing
External Evaluation Total = 100 Marks Marks: 35
Part B — Content of the course
Total number of Lectures (In hours per week): 4 hours per week
Total Lectures: 60 hours
Topic Numberof
Lectures

Principle of Centrifugation, RCF and Factors affecting it, Ultracentrifugation and its applications, Types of
ultracentrifuges - Preparatve and Analytical, Sedimentation coefficient and sedimentation velocity, Density gradient
centnfugation.

Keywords: pH, chromatography, electrophoresis, centrifugation, spectroscopy, radioactivity.




Part A - Introduction
Program: Certificate | Class: B.Sc. ) | Semester: [ i Session:2021-2022 |
- Subject: Biochemistry
Course code ' S1-BCHEIP
Course title Application of techniques in Biochemical Analysis
Course type (Core
Course/Elective/Generic Core course (Major)
Elective/Vacational/.....)
Pre-requisite (if any) To study thus course. a student must have had the subject Biology in 12* Class.
Course Learning Outcomes | The students who complete this course:
(CLO) o Will obtain hands-on training in basic separation techniques in biochemistry.
o  Will gain expertise in the isolation, purification and characterization of biomolecules and
organelles.
Credit Value | o Practical - 2 credits
Total Marks Max. Marks: 40 + 60 Min. Passing Marks: 35
Part B - Content of the course
Total number of Lectures (lrn hours per week): 2 hours per week
Total Lectures: 30 hours
Suggested List of experiments Number of
Lectures
30 Hours

Iyw'o-dupellsioual chrqmg@gmphy of amino acids.
Electrophoretic separations

10.
11. Verification of Lamben-Beer's Law.
12,
Keyword: pk, chromatography, electrophoresis, Lambert Beer's Law, Colorimetric estimation,




Part A - Introduction
Program: Certificate | Class: B.Sc. Semester: | Session:2021-2022
Subject: Biochemistry
Course code [ S1-BCHE2T
Course title Chemistry of Biomolecules
Course type (Core |
Course/Elective/Generic Core Course (Minor)
Elective/Vocational/.....)
Pre-requisite (if any) | To study this course, a student must have had the subject Biology in class 12%,
Course Learning Outcomes (CLO) | On successful completion of this course the students:
* Are exposed to importance of biological molecules and their role in maintenance of life.
o Enthusiastically leam about DNA, RNA, vitamins and lipids and their importance in
biological system.
Get the insight of bio-molecular properties which can be used to carry out various studies.
Will be able to pursue research in any field as biomolecules are basis of all researches.
Credit Value [ Theory - 4 credits
Total Marks Max. Marks: 40 (CCE) + 60 (End Semester or Theory Exam) Min. Passing
External Evaluation Total =100 Marks Marks: 35
Part B — Content of the course
“Total number of Lectures (In hours per week): 4 hours per week
Total Lectures: 60 hours
Topic Number of
Lectures
10

biological importance of polysaccharides (starch, glycogen, cellulose, chitin)

determination of the amino acid sequence of a polypeptide chain, specific
chenncal and enzymatic cleavage of polypeptide chain and separation of peptides.

Keywords: C arbohydrates, lipids, amino acids, proteins, "},‘,c,lfif,,"c,ifl{ ?9@9}7;":,@?",‘1"{




_Part A - Introduction ]
Program: Certificate course Class: B.Sc. J | Session:2021-2022
' Subject: Biochemisiry
Course code ‘ S1-BCHE2P
Course title Biomolecular Analysis
Course type (Core
Course/Elective/Generic Core course (Minor)
Elective/Vocational/.....)
Pre-requisite (if any) To study this course, a student must have had the subject Biology in 12% Class.
Course Learning Outcomes | The students who complete thas course:
(CLO) »  Understands good laboratory practices, Safety & Precautions.
*  Will acquire proficiency in preparation of laboratory solutions, reagents, use of glassware, and
qualitative analysis of biomolecules.

Leam the prmceiples, theory & calculations for each experiment
Credit Value ) Practical —2 credits )
Total Marks | Max. Marks: 40+60 [ . Min. Passing Marks: 35

Part B - Content of the course
Total number of Lectures (In hours per week): 2 hows per week
Total Number: 30 hours

Suggested List of experiments Number of
Lectures
30 lus

8. | Qualitative tests for amino acids, proteins and nucleic acids.

9. | Quantitative estimation of sugars and proteins,

10. \ Estimation of vitamin C.
Keyword: Calibrations of instruments and volumetric glassware, normality, molarity, qualitative test for biomolecules,
chromatographic separations
Any remarks/suggestions:




Part A - Introduction
Program: Certificate | Class: B.Sc. Semester: | Session:2021-2022
Subject: Biochemistry
Course code [ S1-BCHE2T
Course title Basics of Biochemistry
Course type (Core |
Course/Elective/Generic Open Elective
Elective/Vocational/.....)
Pre-requisite (if any) [ To study this course, a student must have had the subject Biology in class 12%,
Course Learning Outcomes (CLO) | On successful completion of this course the students
* Are exposed to importance of biological molecules and their role in maintenance of life.
o Enthusiastically leam about DNA, RNA, vitamins and lipids and their importance in
biological system.
Get the insight of bio-molecular properties which can be used to carry out various studies.
Will be able to pursue research in any field as biomolecules are basis of all researches.
Credit Value | Theory - 4
Total Marks Max. Marks: 40 (CCE) + 60 (End Semester or Theory Exam) Min. Passing
External Evaluation Total = 100 Marks Marks: 35
Part B — Content of the course
“Total number of Lectures (In hours per week): 4 hours per week
Total Lectures: 60 hours
Topic Number of
Lectures
10

biological importance of polysaccharides (starch, glycogen, cellulose, chitin)

determination of the amino acid sequence of a polypeptide chain, specific
chienmcal and enzymatic cleavage of polypeptide chain and separation of peptides.

“Kn_vwords: Carbohydrates, lipids, amino a'cxds.ipmteinsi, nucleic acid.ﬁpoﬁ)hlng vitamin.




Govt. Holkar (Model. Autonomous) Science College, Indore
Department of Biochemistry
Syllabus Session 2021-22
Part A - Introduction

Program: Certificate | Class: B.Sc. Semester: 11 Session:2021-2022
Subject: Biochemistry

Course code ~ S1-BCHE2T
Course title Chemistry of Biomolecules
Course type (Core
Course/Elective/Generic Core course (Major)
Elective/Vocational.....)

Pre-requisite (if any) To study this course, a student must have had the subject Biology in class 12

Course Learning Outcomes (CLO) | On successful completion of this course the students

*  Are exposed to importance of biological molecules and their role in mamtenance of life.

« Enthusiastically leam about DNA, RNA, vitamins and lipids and their importance in
biological system
Get the msight of bio-molecular properties which can be used to camry out various studies.
Will be able to p research in any field as biomolecules are basis of all researches.
Credit Value ' S Theory - 4 Credit
Total Marks Max. Marks: 40(CCE) + 60 (End Semester or Theory Exam) Min. Passing
External Evaluation Total = 100 Marks \ Marks: 35

Part B — Content of the course
Total number of Lectures (In hours per week): 4 hours per week
Total Lectures: 60 hours
Paragraph ~Topic

Number of |
Lectures
10
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Keywords: Carbohydrates, ipids. amino acids, protems, nucleic acid. porphyrin. vitamin.




_Part A - Introduction

Program: Certificate course Class: B.Sc. +11 | Session:2021-2022

Course code

Subject: Biochemistry
S1-BCHE2P

Course title

Biomolecular Analysis

Course type (Core
Course/Elective/Generic
Elective/Vocational/.....)

Core course (Major)

Pre-requisite (if any)

To study this course, a student must have had the subject Biology in 12 Class.

Course Learning Outcomes
(CLO)

The students who complete this course:

Understands good laboratory practices, Safety & Precautions.

Will acquire proficiency in preparation of laboratory solutions, reagents, use of glassware, and
qualitative analysis of biomolecules.

Leam the prmceiples, theory & calculations for each experiment

(?rcdjl Yalqe
Total Marks

) Practical — 2 Credit - )
~ Max. Marks: 40+60 | Min. Passing Marks: 35

Part B - Content of the course

Total number of Lectures-Tutorials- Practical’s (In hours per week): 2 hours per week

Total Number: 30 hours

Suggested List of experiments Number of
Lectures

30 lus

18. | Qualitative tests for amino acids, proteins and nucleic acids.

19. | Quantitative estimation of sugars and proteins.

20. \ Estimation of vitamin C.

Keyword: Calibrations of mstruments and volumetric glassware, normality, molarity, qualitative test for biomolecules,

chromatographic separations




Part A - Introduction

Program: Certificate

| Class:

B.Sc. Semester: 1T [ Session:2021-2022

Subject: Biochemistry

Course code

S1-BCHEIT

Course title

Biochemical Techniques

Course type (Core
Course/Elective/Generic
Elective/Vocational'.....)

Core Course (Minor)

Pre-requisite (if any)

To study this course, a smudent must have had the subject Biology in class 12%.

Course Learning Outcomes (CLO)

The course covers essential techmques used 1n various laboratories.

It trains the learner to work i the laboratories and R&D sections of various industries.
Helpful for developing technological skills.

Students get exposed to various techniques and their applications in separation and
characterization of different biological molecules.

Credit Value

Theory — 4 Credit

Total Marks

Max. Marks: 40 (CCE) + 60 (End Semester or Theory Exam) Min, Passing
External Evaluation Total = 100 Marks Marks: 35

Part B — Content of the course

Total numbeTofLectum (In hours per u'eekj:; hours per week

Total Lectures: 60 hours

Topic Number of
Lectures
12

 Concept of noids, bakes. pH 0 biffers: Defimtns. Tonization of weak scills and Bises, Henderson-Hasselbalch
semation. Biochemital Buffers and fhei ackimns, Titration curve for amitio. acidd and fhe pK Valies, Plisiological
biifFrs wid e role]
Preparation of common selunons based i molsity, nomality And percent Preparation of buflers!
Measurement of pH: Glass and reference elecirodes. iypes of electiodes. complications of pH measurément
(dependence of pH on ionic strength, electrode contamination and sodivm emor).
15
General principle of chromatogtaphic separation. Techniedl deétuils of Column adsorpiion and colurn partition
chromatography. Paper chromatography, Thin-layer Chromatography. Gas chromatography.
Prapciple, Technigue and applications of Ton-exchage chivnitography, Molectln-siove chromatography, Affimty
S 11y rophobic ligand chromatography and HPLC.

Principle of Centrifugation, RCF and Factors affecting it, Ultracentrifugation and its applications, Tvpes of
ultracentrifuges - Preparative and Analytical, Sedimentation coefficient and sedimentation velocity, Density gradient

centrifugation.
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. App 1ons of uv-visible spectroscopic techniques

Keywords: pH, chromatography, electrophoresis, centrifugation, spectroscopy, radioactivity




L o Part A - Introduction - |
Program: Certificate Class: B.Sc. | Semester: I1 | Session:2021-2022
Subject: Biochemistry ) |
Course code S1-BCHE1P
Course title Application of techniques in Biochemical Analysis
Course type (Core [
Course/Elective/Generic Core course (Minor)
Elective/Vocational/.....)
Pre-requisite (if any) To study this course, a student must have had the subject Biology in 12 Class.
Course Learning Outcomes | The students who complete this course:

(CLO) * Wil obtain hands-on traming in basic separation techniques m biochemistry
e Will gain expertise in the 1solation. purification and characterization of biomolecules and
organelles.
Credit Value | Practical - 2 Credits
Total Marks | Max. Marks: 40+60 Min. Passing Marks: 35
Part B — Content of the course '
Total number of Lectures (In hours per week): 2 hours per week
Total Lectures: 30 howrs
List of experiments Number of
Lectures
Préparation of common reagents, acids and alkali of different strengths/concentrations, | 30 Hours
Preparation of biochemical biiffers of different \onic strengihs
Sepumation of lipuds by TLE]

2
2
8

IR I

Sl Bl

Two-d onal ch graphy of amino acids
Electrophoretic separations.

®

9.

10.
11. Verification of Lambert-Beer's Law.
12.

Keyword: pk, chromatography, electrophoresis, Lambert Beer’s Law, Colonimetric estimation,




L Part A - Intr
Program: Certificate | Class: B.Sc. | Semester: 11 Session:2021-2022
Subject: Biochemistry
Course code S1-BCHEIT

Course title Analytical Techniques
Course type (Core
Course/Elective/Generic Open elective
Elective/Vocational/.....)
Pre-requisite (if any) To study this course, a student must have had the subject Biology m class 12%

Course Learning Outcomes (CLO) | * The course covers essential techniques used in various laboratories.
o [t trains the learner to work in the laboratories and R&D sections of various mdustries,
e Helpful for developing technological skills.
e Students get exposed to various techmques and their applications in separation and
characterization of different biological molecules.
Credit Value [ Theory — 4 Credits
Total Marks | Max. Marks: 40 (C(’E) +60 iEnd Semester or i‘heor,\"Exam) Min. Passii:g
External Evaluation Total = 100 Marks I Marks: 35

Part B — Content of the course

Total number of Lectures (In hours per week): 4 hours per week
Total Lectures: 60 hours

Paragraph Topic Number of
No. Lectures

1 Conceplof acids. bases, piland buffers: Definttions. Towzation of weak acids and buses. Henderson-Hasselbalch 12
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rinciple of Centrifugation, RCF and Factors affecting it, Ultracentrifugation, and its applications.

1
P

mieter, A of UV-visible spectroscopic

Keywords: pH, chromatography, electrophoresis, centrifugation, spectroscopy, radioactivity




B.Sc II Year Biochemistry (2021-2022)
PAPER -1

ENZYMOLOGY

Max. Marks: 40 (For regular Students)
Max. Marls: 50 (for Private Students)
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Unit IV

UnitV
Industrial and clinical application of enzymes.
Immobilization of enzymes and their industrial applications.

Productions of glucose from starch, cellulose and dextran: use of lactase in the dairy industry: Production of glucose-fructose
syrup from sucrose: Use of proteases in food, detergent and leather industry; Medical application of enzymes; Use of glucose
oxidase in enzyme electrodes.




B.Sc IT Year Biochemistry (2021-2022)
PAPER-1I
INTERMEDIARY METABOLISM

Max. Marks: 40 (For regular Students)
Max. Marks: 50 (for Private Students)

Unit 11




B.Sc Il Year Biochemistry (2021-2022)
PRACTICAL
(Based on Paper I and II)

B.Sc. ITI Year (Biochemistry (2021-2022)
PAPER -1
MOLECULAR BIOLOGY

Max. Marks: 40 (For regular Students)
Max. Marks: 50 (For Private Students)

Unit 1
F
—
Structure and propertics of RNA. Classes of RNA. sccondary and tertiary striictures.

Unit 11

DNA polymerases. other enzyme and protein factors involved in the replication.

Mechanism of replication. Inhibitors of DNA replication.




B.Sc. Il Year Biochemistry (2021-2022)
PAPER-II
NUTRITION, CLINICAL & ENVIROMENTAL BIOCHEMISTRY

Max, Marks: 40 (For regular Students)
Max. Marks: 50 (For Private Students)

Specific dynamic action (SDA) of foods, nutrition value of various kinds of foods generally used by Indian population,
planning of dietary regimes for infants, during pregnancy and old age. Protein calories malnutrition (Kwashiorkor and
Marasmus). Human milk and its virtues, breast v/s formulated milk feeding.

Unit 11T
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B.Sc. I Year Biochemistry (2021-2022)
PRACTICAL

(Based on Paper I and II)




Department of Biochemistry
Govt. Holkar Science College, Indore (M.P.)
M.Sc. BIOCHEMISTRY (2021-2022)

BIOCHEMISTRY
M.Sc. SEMESTER I (2021-2022)

Paper 1: Chemistry of Biomolecules (Core 1) - 4 Credits
UNIT -1




UNIT -V

Vitamins: Structure and biochemical properties of water-soluble and fat-soluble
vitamins and their coenzyme activity.




BIOCHEMISTRY
M.Sc. SEMESTER I (2021-2022)

Paper 2: Analvtical Biochemistry (Core 2) - 4 Credits

Z
-
L

- Isotopic tracer techniques, Autoradiography.




UNIT -V

Spectrophotometry: Beer Lambert's law, extinction coefficient and its importance,
deSign o eolormeter nd SpECiiopholomEIEs]  Applications of UV-VIS

spectrophotometry. Atomic absorption spectrophotometry and its applications n




BIOCHEMISTRY
M.Sc. SEMESTERT (2021-2022)

Paper 3: Cell Biology (Core 3) - 4 Credits
UNIT-1I
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BIOCHEMISTRY
M.Sc. SEMESTERI (2021-2022)

Paper 4: Biostatistics (Core 4) -
UNIT-1I

Range, Semi-interquartile range, Mean
deviation, Standard deviation, Coefficient of variation. Skewness, Kurtosis and their
application in Biochemistry.

UNIT - 1II







BIOCHEMISTRY

M.Sc. Semester 1 (2021-2022)
Practical 1

M.Sc. Semester 1
Practical 2




BIOCHEMISTRY
M.Sc. SEMESTER 11 (2021-2022)
Paper 1: Physiology (CoreS) - 4 Credits

Z
T




BIOCHEMISTRY
M.Sc. SEMESTER 1T (2021-2022)
Paper 2: Microbial Biochemistry (Core 6) - 4 Credits

Nutritional classes of bacteria, bacterial growth and its kinetics.

UNIT- III

Energy metabolism in bacteria —fermentation, Aerobic and anaerobic respiration and
bacterial photosynthesis.

Application of microbes in food industry, Dairy products and food preservation.
Food spoilage and foodbome infection.

UNIT- 1V

Types and design of fermentors, fermentation processes —
brewing, manufacture of penicillin, production of other antibiotics and organic

compounds, single-cell proteins.




BIOCHEMISTRY
M.SC. SEMESTER 11 (2021-2022)
Paper 3: Nutritional Biochemistry (Core 7) - 4 Credits

UNIT -1

2

Quality of proteins: Digestibility coefficient, Net protein
utilization, Biological value and amino acids score, protein requirements and
function.

UNIT-1V

Balanced diet ~ Recommended dictary allowances for different categories of human
BEHES! Food processing and loss of nutnents during processing and cooking.
Naturally occurring anti-nutrients.
Disorders related to nutrition — protein-energy malnutrition, Starvation, Obesity.

11




BIOCHEMISTRY
M.SC. SEMESTER 11 (2021-2022)

Paper 4: Genetics (Core 8) -

UNIT- 11X




BIOCHEMISTRY

M.Sc. Semester 1T (2021-2022)
Practical I

6. Cultivation, 1solation and staining of microorganisms.

M.Sc. Semester IT
Practical I




BIOCHEMISTRY
M.Sc. SEMESTER III (2021-2022)
Paper 1: Enzymology (Core 9) - 4 Credits

UNIT -1

Reversible and irreversible inhibition, Types of reversible inhibition: competitive,
non-competitive and uncompetitive mhibitions.

UNIT -1V

Mechanism of enzyme action: mechanism of action of Lysozyme, Chymotrypsin,
Carboxypeptidase. Multienzyme system, Mechanism of action, regulation and
coenzyme of Pyruvate Dehydrogenase and Fatty acid Synthetase complexes.




BIOCHEMISTRY
M.Sc. SEMESTER 111 (2021-2022)
Paper 2: Metabolism I (Core 10) 4 Credits




BIOCHEMISTRY

M.Sc. SEMESTER 111 (2021-2022)
Paper 3: Plant Biochemistry (Elective 1) - 4 Credits

UNIT -1
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Structure, function and mechanism of action of phytohormones- Auxin Gibberlin
ABA, Cytokinin and Ethylene.
Defense system in plants.




BIOCHEMISTRY
M.Sc. SEMESTER I1I (2021-2022)
Paper 4: Environmental Toxicolo lective 1 - 4 Credits

UNIT -1

RSN ERRNERMNMSEEH 1y pes of toxic substances.
Dose-response relationship. Xenobiotic metabolism: 1) Absorption 2) Distribution
3) Metabolism 4) Phase —I reaction and Phase II reaction.

Food toxicology: Role of diet in cardiovascular disease and cancer, Toxicology of
food additives.

UNIT - 111

Pesticide’s  Toxicology: 1) Insecticide toxicology:  Organochlorines,
Organophosphates, Carbamates 2) Herbicide toxicology Paraquat.

Metal toxicity: 1) Arsenic 2) Mercury 3) [Lead 4) Cadmium

Toxicity by natural products: Plant toxins, Animal Toxins, Microbial Toxins (Fungal
and bactenal)

Toxicity by houschold products: carbon monoxide, Antifreeze, Ethylene glycol,
Alcohol.

Toxicity testing: Acute Toxicity Test, Sub Acute Toxicity Tests, Chronic Toxicity
Tests




BIOCHEMISTRY
M.Sc. SEMESTER 111 (2021-2022)
Paper 5: Biotechnology (Elective 2) - 4 Credits

UNIT-IV

DNA sequencing techniques: plus and munus, dideoxynucleotide, Maxam and
Gilbert method, Amplification of DNA by polymerase cham reaction (PCR).
Applications and vanation of PCR.

Application of genetic engineering in medicine and agriculture, vaccine production.




BIOCHEMISTRY
M.Sc SEMESTER IIT (2021-2022)

Paper-6 Advanced Biochemistry (Elective 2) - 4 Credits

Unit-1 — Genome Organization

Unit-II- Molecular Biological Technique

Genetic mapping & genetic marker — RFLP. mini & macro satellite, RAPD, AFLP
Gene knockout

Unit-11I- Cell Signalin

Unit-IV- Plant Metabolism

Unit-V- Metabolic disorder




BIOCHEMISTRY
M.Sc SEMESTER IIT (2021-2022)

Open Elective (Interdisciplinary)
Paper-: Biochemical Techniques - 4 Credits

Unit-I

Unit-1I

Unit-111

half-life of radioactive co

radioisotopes in vivo and in vitro labeling, isotopic tracer techniques,
Autoradiography.

Unit-V

Applications of UV-VIS

spectrophotometry, Atomic absorption spectrophotometry.
Principle and applications of Optical Rotatory Dispersion, Circular Dichroism, X-
ray diffraction and NMR spectroscopy.




BIOCHEMISTRY

M.Sc. Semester I1I (2021-2022)
Practical 1

M.Sc. Semester ITI
Practical IT




BIOCHEMISTRY
M.Sc. SEMESTER IV (2021-2022)

Paper 1 : Molecular Biologv (Core 11) - 4 Credits

UNIT -1

N




BIOCHEMISTRY
M.Sc. SEMESTER 1V (2021-2022)
Paper 2: Metabolism Il (Core 13) - 4 Credits

UNIT-1I

(] |
w




BIOCHEMISTRY
M.Sc. SEMESTER IV (2021-2022)

Paper 3: Applied Clinical Biochemistry (Core 12) -

UNIT-1

— Chemistry and mode of action of antibiotics:

Penicillin, tetracyclime, streptomycin and chloramphenicol.

UNIT -1I
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BIOCHEMISTRY
M.Sc. SEMESTER IV (2021-2022)
Paper 4: Immunology (Elective 3) - 4 Credits

UNIT -1

4 ||




BIOCHEMISTRY
M.Sc. SEMESTER IV (2021-2022)

Paper 5: Environmental Biochemistry (Elective 4) - 4 Credits

Unit-I

Unit - 11X

Unit -1V







BIOCHEMISTRY

M.Sc. Semester 1V (2021-2022)
Practical I

M.Sc. Semester IV
Practical 11

7. Demonstration of immunological techniques (Radial immunodiffusion and
Ouchterlony double diffusion).




Government Holkar (Model Autonomous) Science College, Indore
(M.P.)

Department of Bioinformatics

Title: Colour Syllabus Showing Employability/Entrepreneurship/Skill
Development

B.Sc.: -

Govt. Holkar (Model Autonomous) Science College, Indore

Department of Bioinformatics
Year 2021-2022

Part A: Introduction

Program: Certificate Course  Class: B.Sc. Semester: FIRST Session: 2021 -2022

Subject: Bioinformatics (Major)

Course S1-BINFI1T
Code

Course Title Paper I - Cell and Molecular Biology

Course Type (Core/Elective/Generic Core Course

Elective/Vocational/...)

Pre-requisite (If any) To study this course, a student must have Biology
and/or Mathematics as one of the subjects in class 12

. Students shall be able to -
Course Learning Outcomes (CLO) 1. Develop the idea about basics of cell and

molecular biology, gene expression
patterns and mutations.

. Apply the knowledge of biochemical,
molecular and physiological aspects of
cells and cellular behavior and
organizations during tackling the
biological problems through in silico
approach.

Credit Value Theory —4

Maximum Marks: 25+75 Mmimum Passing

Total Marks Marks: 33




Govt. Holkar (Model Autonomous) Science College, Indore

Department of Bioinformatics
Year 2021-2022

Part B: Content of the Course

Total numbers of Lectures (in hours per week): 4 hours per week (Total 60hours)

Paper : Cell and Molecular biology (Major)

Topic Number
of
Lectures

Unit I Cell-Basic Unit of Life ;

1.1 History of cell, Cell as a basic unit of life and Cell Theory

1.2 Ultra structure of cell. Organization of plant and animal

cells. Comparison of microbial, plant and animal cell. Cells as experimental
models.

1.3 Biochemical components of cells (nucleic acid. carbohydrate, protein
and lipids).

Keywords: Cell, Cell Theory, Prokaryotes, Eukaryotes, Biomolecules.

Unit IT Sub cellular components and Cell Division Cycle

2.1 Sub cellular organization, Cytosol,

2.2 Structure and functions of cytoplasmic organelles: Golgi

body, Endoplasmic reticulum, Lysosomes, Peroxixomes, Nucleus,
Mitochondria and Chloroplast.

2 3 Structure and function of Cell Membrane.

2.4 Cell division cycle (eukaryotic and prokaryotic), mitosis,

meiosis and cell death.

Keywords:Cytosoi, Cell organelles, Plasma membrane, Mitosis, Meiosis.

DNA- Genetic Material
3.1 DNA as a genetic material, Experimental evidences -

3.2 Stucture of DNA, Definition of gene, Chromosome structure and

functions, Lampbrush and Polytene chromosome.

3.3 Gene transfer in bacteria: Transformation, Conjugation &Transduction
lication in prokar es, Proteins necessary fo

Kewids: NA, Gene. Chromosome, Gene Transfer, DNA Replication

Gene Expression and Mutation

4.1 Gene expression: Transcription and translation in prokaryotes &
eukaryotes.

4.2.

4.3. Regulation of gene expression in prokaryotes &eukaryotes

4.4 Mutation: types of mutation, mutagens & mutagenesis.
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Keywords: Gene expression, Transcription, Translation, Mutation, Mutagen

Part C: Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

1. Krebs, Jocelyn E. | Goldstein, Elliott S., Kilpatrick, Stephen T., Lewin's GENES
XII. United States. Jones & Bartlett Learning, 2017.
Molecular Cell Biology, Lodish, H., Berk, A. et, al, WH Freeman & Co Ltd., 2016
Molecular Biology of the Cell, Alberts, B., W.W. Norton, United States, 2017.
Molecular Biology: Genes to Proteins, Tropp, Burton E., N p_. Jones & Bartlett
Learning, LL.C. 2020.

S.  Molecular Biology of the Gene, Watson James D., et,al Pearson Education, 2017.

' mSiEgesferd eqili'v;lgﬁf online courses:

1. https://onlinecourses.nptel.ac.in/noc21 cvlS/preview
2. https//mptel ac.in/courses/102/106/102106025/

3. httpsi//nptel.ac.1m/courses/102/106/102106087/
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Part D: Assessment and Evaluation (Theory)

Maximum Marks: 100 Continuous Comprehensive
Evaluation(CCE): 25
End Semester Exam (UE): 75

Internal sive
Assessment(CCE)

ggz::)';:ﬁ:: Four Class lest ot 4 marks each

Evaluation Assignment/Presentation

Overall perforinance in the semester

Total

External Section (A): Three Very Short Questions (50 | 03 X 03=09
Assessment: ?

End Semester Words Each)

Exam. Section (B) : Four Short Questions (200 Words | 04 X 09=36
Each)

Section (B) : Two Long Questions (500 Words 02 X 015=30
Each)
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Part A: Introduction

Program: Certificate Course  Class: B.Sc. Semester: FIRST Session: 2021 -2022

Subject: Bioinformatics

Course

Code

S1-BINF1P

Course Title

Practical in Cell and Molecular Biology (Major)

Course Type (Core/Elective/Generic
Elective/Vocational/...)

Core Course

Pre-requisite
(If any)

To study this course, a student must have Biology
and/or Mathematics as one of the subjects in class
12!

Course Learning Outcomes (CLO)

Students shall be able to -

1. Apply the knowledge of biochemical, molecular
and physiological aspects of cells and cellular
behavior and organizations  during tackling
the biological problems through in silico
approach.

2. Conduct experiments, analyse and interpret
the results using basic cellular & molecular
biological techniques.

Credit Value

Practical - 2

Total Marks

| Maximum Marks: 25+75  Minimum Passing
| Marks: 33
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Part B: Content of the Course

Total numbers of Lectures (in hours per week): 4 hours per week (Total 60hours)

Paper I: Practical Cell and Molecular biology

Practical Topic Number
of
Lectures

Study of microbial cells by monochrome staming and Gram staining 30
Study of different stages of mitosis and meiosis.

Qualitive test for carbohydrates, protein and lipids.
Isolation of Chromosomal DNA from plant cell/animal cell
Isolation of genomic/plasmid DNA from microorganism.
Analysis of isolated DNA by Agarose gel electrophoresis.
Transformation in E. coli.

UV as mutagen.

St S

e o B

Part C: Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

1. Willison and Walker's Principle and Techniques of Biochemistry and Molecular Biology. United
Kingdom: Cambridge End Semester press 2018.

2. Anintroduction to practical biochemistry, David T Plummer, Tata McGraw-Hill Edition, 2003

3. Molecular Cloning: A Laboratory Manual. Green and Sambrook, Cold Spring Harbor Laboratory
press 2003.

4. Molecular Cell Biology. Loudish, H., Berk, A et. al. WH Freeman & Co Ltd., 2016

S. Molecular Biology: Genes to proteins, Troop, Burton E., N.P., Jones & Bartlett Leamning, LLC,
2020

Suggested equivalent online courses:

1. https:/onlinecourses.nptel.ac.in/noc21 cvlS/preview
2. https://nptel.ac.in/courses/102/106/102106025/
3. https://nptel.ac.in/courses/102/106/102 106087/
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Part D: Assessment and Evaluation (Theory)

Suggest Continuous Evaluation Methods:

Internal
Assement

Marks External Assessment Marks

Clas_»s Interaction | 10 Viva voce on Practical 15
/Quiz

Attendance 5 Practical Record file 10

Assignment 10 Table work /Experiments 50
(Charts/Model/

Seminar/ Ruler/
Service/
Technology
Dissemination/
Report of
Excursion/ Lab
Visits/ Survey/
Industrial visit)
Total
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Part A: Introduction

Program: Certificate Course  Class: B.Sc. Semester: FIRST Session: 2021 -2022

Subject: Bioinformatics (Minor)

Course S1-BINF1T
Code

Course Title Paper - Cell and Molecular Biology (Minor)

Course Type (Core/Elective/Generic CorcComme
Elective/Vocational'...)

Pre- To study this course, a student must have Biology

requisite and/or Mathematics as one of the subjects in class 12

(If any)

; s Students shall be able to -
Wise el iiorn Soatopmig [CTAY) 1. Develop the idea about basics of cell and

molecular biology, gene expression
patterns and mutations.

. Apply the knowledge of biochemical,
molecular and physiological aspects of
cells and cellular behavior and
organizations during tackling the
biological problems through in silico
approach.

Credit Value Theory — 4

Maximum Marks: 25+75  Mmimum Passing

Total Marks Marks: 33
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Part B: Content of the Course

Total numbers of Lectures (in hours per week): 4 hours per week (Total 60hours)

Paper : Cell and Molecular biology (Minor)

Topic Number
of
Lectures

Unit I Cell-Basic Unit of Life ;

1.1History of cell, Cell as a basic unit of life and Cell Theory

1.2 Ultra structure of cell. Organization of plant and animal cells. Comparison
of microbial. plant and animal cell. Cells as experimental models.

1.3 Biochemical components of cells (nucleic acid, carbohydrate, protein
and lipids).

Keywords: Cell, Cell Theory, Prokaryotes, Eukaryotes, Biomolecules.

Unit 11 Sub cellular components and Cell Division Cycle

2.1Sub cellular organization, Cytosol,

2.2Structure and functions of cytoplasmic organelles: Golgi

body, Endoplasmic reticulum, Lysosomes. Peroxixomes,Nucleus,
Mitochondria and Chloroplast.

2.3Structure and function of Cell Membrane.

2.4 Cell division cycle (enkaryotic and prokaryotic), mitosis,

meiosis and cell death.

Keywords:Cytosol, Cell organelles, Plasma membrane, Mitosis, Meiosis.

DNA- Genetic Material

3.1 DNA asa ienetic material, Exierimental evidences -

3.2 Structure of DNA, Definition of gene, Chromosome structure and

functions, Lampbmsh and Polytene chromosome.

3.3 Gene lransiel n bacteria: Transformation, Conjugation &Transduction.
rotes, Proteins necessary for I

Keywords: DNA, Gene. Chromosome, Gene Transfer, DNA Replication

Unit IV Gene Expression and Mutation

4.1 GBI Trauscription and translation in prokaryotes&
eukaryotes.

4.2. Post translational modification in eukaryotes.

4.3. Regulation of gene expression in prokaryotes &eukaryotes

4.4 Mutation: types of mutation, mutagens & mutagenesis.

Keywords: Gene expression, Transcription, Translation, Mutation, Mutagen
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Part C: Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

1. Kirebs, Jocelyn E. , Goldstein, Elliott S., Kilpatrick, Stephen T., Lewin's GENES
XII. United States, Jones & Bartlett Learning, 2017
Molecular Cell Biology, Lodish, H., Berk, A. et, al, WH Freeman & Co Ltd., 2016
Molecular Biology of the Cell, Alberts, B., W.W_ Norton, United States, 2017.
Molecular Biology: Genes to Proteins, Tropp, Burton E., N.p., Jones & Bartlett
Learning, LLC, 2020.
Molecular Biology of the Gene, Watson James D., et,al Pearson Education, 2017.

Suggested equivalent online courses:
hittps://onlinecourses.nptel.ac.in/noc2 1 cvlS/preview
https://mptel.ac.in/courses/102/106/102106025/
https://nptel.ac.1/courses/102/106/102106087/
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Part D: Assessment and Evaluation (Theory)

Maximum Marks: 100 Continuous Comprehensive
Evaluation(CCE): 25
End Semester Exam (UE): 75

Internal sive
Assessment(CCE)

ggz::)';:ﬁ:: Four Class lest ot 4 marks each

Evaluation Assignment/Presentation

Overall perforinance in the semester

Total

External Section (A): Three Very Short Questions (50 | 03 X 03=09
Assessment: ?

End Semester Words Each)

Exam. Section (B) : Four Short Questions (200 Words | 04 X 09=36
Each)

Section (B) : Two Long Questions (500 Words 02 X 015=30
Each)
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Part A: Introduction

Program: Certificate Course  Class: B.Sc. Semester: FIRST Session: 2021 -2022

Subject: Bioinformatics

Course Code S1-BINF1P

Course Title | Practical in Cell and Molecular Biology (Minor)

| o o
Course Type (Core/Elective/Generic Cors Cnurse

Elective/Vocational/...)

Pre-requisite

To study this course, a student must have Biology
(If any) e -

and/or Mathematics as one of the subjects in class 12"

| Students shall be able to -

1. Apply the knowledge of biochemical,
molecular and physiological aspects of
cells and cellular behavior and
organizations during tackling the
biological problems through in silico
approach.

Course Learning Outcomes (CLO)

2. Conduct experiments, analyse and mterpret
the results using basic cellular & molecular
biological techniques.

Credit Value Practical - 2

M 2 Marke- 2 3 Q1 Aark<:
Total Marks ?;axumml Marks: 25+75  Minimum Passing Marks:
3
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Part B: Content of the Course

Total numbers of Lectures (in hours per week): 4 hours per week (Total 60hours)

Paper I: Practical Cell and Molecular biology

Practical Topic Number
of
Lectures

Unit I 9. Study of microbial cells by monochrome staning and Gram staining 30
10. Study of different stages of mitosis and meiosis.

11. Qualitive test for carbohydrates, protein and lipids.

12. Tsolation of Chromosomal DNA from plant cell/animal cell
13. Isolation of genomic/placmid DNA from microorganism.
14. Analysis of isolated DNA by Agarose gel electrophoresis.
15. Transformation in E. coli.

16. UV as mutagen.

Part C: Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:
6. Willison and Walker’s Principle and Techniques of Biochemistry and Molecular Biology. United
Kingdom: Cambridge End Semester press 2018.
. An introduction to practical biochemistry, David T Plummer, Tata McGraw-Hill Edition, 2003
. Molecular Cloning: A Laboratory Manual, Green and Sambrook, Cold Spring Harbor Laboratory
press 2003.
. Molecular Cell Biology, Loudish, H., Berk, A et. al. WH Freeman & Co Ltd., 2016
. Molecular Biology: Genes to proteins, Troop, Burton E., N.P., Jones & Bartlett Leaming, LLC,
2020

Suggested equivalent online courses:

1. https://onlinecourses.nptel.ac.in‘moc21 cvlS/preview
2. https:/nptel.ac.in/courses/102/106/102106025/
3. httpsi//nptel.ac.in/courses/102/106/102106087/
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Part D: Assessment and Evaluation (Theory)

Suggest Continuous Evaluation Methods:

Internal
Assement

Marks External Assessment Marks

Clas_»s Interaction | 10 Viva voce on Practical 15
/Quiz

Attendance 5 Practical Record file 10

Assignment 10 Table work /Experiments 50
(Charts/Model/

Seminar/ Ruler/
Service/
Technology
Dissemination/
Report of
Excursion/ Lab
Visits/ Survey/
Industrial visit)
Total
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Part A: Introduction

Program: Certificate Course  Class: B.Sc. Semester: First Session: 2021 -2022

Subject: Bioinformatics (Open Elective)

Course S1-BINF1T (OE)
Code

Course Title General Introduction to Bioinformatics

Course Type (Core/Elective/Generic CongCousse

Elective/Vocational/...)

Pre-requisite (If any) To study this course, a student must have Biology and/or
Mathematics as one of the subjects in class 12

Students shall be able to -

The students shall be able to :

1.Get the general overview of internet protocols and
general introduction of bioinformatics.

2. Acquire the knowledge about the biological
databases, sequence alignments, data retrieval
system, phylogenetic analysis and comparative
genome analysis.

3.Join as lab assistant/ technical assistant in any R&D
 project in Life sciences.

Theory — 4

Course Learning Outcomes (CLO)

Credit Value

Total Marks Maximum Marks: 25+75 Minimum Passing Marks: 33
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BSc Ist semester Part B: Content of the Course

Total numbers of Lectures (in hours per week): 4 hours per week (Total 60hours)

General Introduction to Bioinformatics (OE )

Unit

Topic

Lectures

Unit [

Unit IT

Introduction to Bioinformatics

1.1 Introduction to Bioinformatics and application oriented background of bioinformatics.
1.2 Introduction to Biological Databases.

1.3 Types of —: Nucleic Acid Databases, Protein Databases, Specialized
Genome Databases, Structure Classification Databases and Structure Database.
Keywords: Biological Databases, Nucleic Acid Database, Protein Databases, Specialised
Genome Database, Structure Classification Database, Structure Databases.

Data Acquisition and Information Retrieval from Biological Databases
Z.h - concept and purposes.

2.2 Information Retrieval from Biological Databases: Integrated information Retrieval
(Entrez System). Retrieving database entries.

2.3 The NCBI data model: Introduction, Seq-id, Sequence, collection of sequence,
annotation of sequence, describing sequence.

2.4 GenBank Sequence Database: Introduction to structure, Primary and secondary
database, Format vs Content: Computer vs. Human, Databases, Genbank Flat file, GCG.
Keywords:Entrez, NCBI, Sequence, Seq-id,GenBank

15

Part C: Learning Resources

Text Books, Reference Books, Other Resources
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Suggested Readings:

1 Bioinformatics, Andreas D. Baxevanis, David S. Wishart, Gary D.Bade, Wiley, United Kingdom,
2019.

2 Essential Bioinformatics, Xiong, Jin, Cambridge End Semester Press, United States,2014

3 Bioinformatics: Sequence and Genome Analysis, Mount, D. W., CBS Publishers &Distributors, India, 2005.
4 Introduction to Bioinformatics, Lesk, Arthur M, Oxford End Semester Press, USA, 2019. 5% edition
5.Bioinformatics: methods and applications: (Genomics, Proteomics and Drug Discovery), Mendiratta, N.,
Rastogi, P., Rastogi, S. C, PHI Leamning, India, (2013).

6. Bioinformatics: Principles and applications, Ghosh, Z., Mallik, B., Oxford Press, New Delhi, India, 2012.

7 Bioinformatics and Functional Genomics, Pevsner, Jonathan, Wiley, United Kingdom. 2015.3rd
edition.

Suggested equivalent online courses:
1.  NPTEL :: Biotechnology - NOC: Bioinformatics: Algorithms and Applications
2. Bio-Informatics - HTM - YouTub

Part D: Assessment and Evaluation (Theory)

Maximum Marks: 100 Continuous Comprehensive
Evaluation(CCE): 25
End Semester Exam (UE): 75

Internal sive
Assessment(CCE)

Continuous ) 5
Comprehen Four Class lest of 4 marks each

Evaluation Assignment/Presentation

Overall performance in the
semester

Total

External Assessment: | Section (A): Three Very Short 03 X 03=09

B R T Questions (50 Words Fach)
Section (B) : Four Short Questions | 04 X 09=36
(200 Words Each)
Section (B) : Two Long Questions | 02 X 015=30
(500 Words Each)
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Part A: Introduction

Program: Certificate Course  Class: B.Sc. Semester: Second Session: 2021 -
2022

Subject: Bioinformatics (Major)

Course S1-BINF1T (Major)
Code

; General Introduction to Bioinformatics
Course Title

Course Type (Core/Elective/Generic ore COurse

Elective/Vocational/...)

Pre-requisite (If any) To study this course. a student must have Biology
and/or Mathematics as one of the subjects in class
12

Students shall be able fo -

The students shall be able to :

1.Get the general overview of internet protocols
and

general introduction of bioinformatics.
2.Acquire the knowledge about the biological
databases, sequence alignments, data retrieval
system, phylogenetic analysis and comparative
genome analysis.

3.Join as lab assistant/ technical assistant in any
R&D

project in Life sciences.

Course Learning Outcomes (CLO)

Credit Value Theory — 4

Total Marks h*la3i1g11111 Marks: 25+75 Minimum Passing
Marks: 33
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BSc Ist semester Part B: Content of the Course

Total numbers of Lectures (in hours per week): 4 hours per week (Total 60hours)

General Introduction to Bioinformatics (Major )

Topic

Lectures

Introduction to Bioinformatics

1.1 Introduction to Bioinformatics and application oriented background of bioinformatics.
1.2 Introduction to Biological Databases.

1.3 Types of HiBIDEICANDAEDASES: Nucleic Acid Databases, Protein Databases, Specialized
Genome Databases, Structure Classification Databases and Structure Database.

Keywords: Biological Databases, Nucleic Acid Database, Protein Databases, Specialised
Genome Database, Structure Classification Database, Structure Databases.

15

Unit IT

Data Acquisition and Information Retrieval from Biological Databases

2 DRSS - concept and purposes.

2.2 Information Retrieval from Biological Databases: Integrated information Retrieval
(Entrez System), Retrieving database entries.

2.3 The NCBI data model: Introduction, Seq-id, Sequence, collection of sequence,
annotation of sequence, describing sequence.

2.4 GenBank Sequence Database: Introduction to structure, Primary and secondary
database, Format vs Content: Computer vs. Human, Databases, Genbank Flat file, GCG.
Keywords: Entrez, NCBI, Sequence, Seq-id, GenBank

Sequence Alignment and Database Searching

3.1Sequence Alignment And Database Searching: Introduction, Evolutionary Basis of
Sequence Alignment,

3.20ptunal alignment method, Substitution Score and Gap Penalty, Statistical Significance
of Alignment. Database similarity searching, i Database searching
Artefacts, Position Specific Scoring Matrices.

3.3 Multiple Sequence Alignment (MSA): About MSA. Structural or Evolutionary
Alignment, ways to align Sequences, Tools.

Keywords: Sequence Alignment, FASTA, BLAST, Optimal alignmentmethod.

, Predictive Methods and Comparative Genome Analysis

4.1 Phylogenetic Analysis: Fundamental of Phylogenetic model, Tree interpretation -
Paralogies and onhologues Tree building and , Phylogenetic software.
4 2Predictive Method using Nucleotide Sequence: Tntr oduction, Marking repetitive DNA

Database search, Codon bias detection, detecting functional site in DNA.
4 3Predictive Method using P : Protein identification based on composition ,
Physical properties based on sequence, Motif and pattern , Secondary structure and folding
classes, specialized structure or features, Tertiary structures.
4.4Structure Database: Introduction to Structure, PDB, MMDB, Structure file format,
visualizing structure information, Structure viewers, structure similarity searching,




Govt. Holkar (Model Autonomous) Science College, Indore

Department of Bioinformatics
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Advanced structure modelling.

4.5Comparative Genome Analysis: Introduction, application, genome analysis and
annotation.

Keywords: Phylogenetic Analysis, Predictive Method, Motif, PDB, MMDB, Comparative
Genome Analysis.

Part C: Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

1.Bioinformatics, Andreas D. Baxevanis, David S. Wishart, Gary D.Bade, Wiley, United Kingdom,
2019.

2.Essential Biomformatics, Xiong, Jin, Cambridge End Semester Press, United States, 2014

3 Bioinformatics: Sequence and Genome Analysis, Mount, D. W_, CBS Publishers &Distributors, India, 2005.
4.Introduction to Bioinformatics, Lesk, Arthur M, Oxford End Semester Press, USA, 2019. 5% edition
5.Biomformatics: methods and applications: (Genomics, Proteomics and Drug Discovery), Mendiratta, N.,
Rastogi, P., Rastogi, S. C, PHI Learning, India, (2013).

6.Bioinformatics: Principles and applications, Ghosh, 7., Mallik, B., Oxford Press, New Delhi, India, 2012.
7.Biomformatics and Functional Genomics, Pevsner, Jonathan, Wiley, United Kingdom, 2015.3rd
edition.

Suggested equivalent online courses:
1. NPTEL :: Biotechnology - NOC: Bioinformatics: Algorithms and Applications
2. Bio-Informatics - HTM - YouTub
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Part D: Assessment and Evaluation (Theory)

Maximum Marks: 100 Continuous Comprehensive
Evaluation(CCE): 25

End Semester Exam (UE): 75

Internal sive
Assessment(CCE)

Continuous ”
Comprehen Four Class lest ot 4 marks each

Evaluation Assignment/Presentation

Overall performance in the
semester

Total
External Assessment: | Section (A): Three Very Short 03 X 03= 09
End Semester Exam. g p

Questions (50 Words Each)
Section (B) : Four Short Questions | 04 X 09=36
(200 Words Each)
Section (B) : Two Long Questions | 02 X 015=30
(500 Words Each)




Govt. Holkar (Model Autonomous) Science College, Indore

Department of Bioinformatics
Year 2021-2022

Part A: Introduction

Program: Certificate CourseClass: B.Sc. Semester :Second Session: 2021 -2022

Subject: Bioinformatics

Course Code S1-BINF2P

Practical in General Introduction to
Bioinformatics (Major)
Core Course

Course Title

Course Type
(Core/Elective/Generic Elective/
Vocational/...)

Pre-requisite

To study this course, a student must have Biology
(If any) Y = ! gy

and/or Mathematics as one of the subjects i class
12!

Students shall be able to -

The students shall be able to :

1.Retrieve the DNA/Protein sequences from
databases and analyze them using
bioinformaticstools.

2. Perform multiple sequence alignment using
bioinformatics tools.

3.Visualize the structures of proteins.

Practical - 2

Course Learning Outcomes (CLO)

Credit Value

Maximum Marks: 25+75  Minimum Passing

T'otal Marks Marks: 33
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Part B: Content of the Course

Total numbers of Lectures (in hours per week): 2 hours per week (Total 30

Paper II: Practical in General Introduction to Bioinformatics

Practical Topic No of Lectures

1. Introduction to NCBI. 30
2. Using Entrez to search Literature Databases.

3. Retrieving DNA sequence from GenBank and analyzing

various formats of the data stored.

4. Retrieving Protein sequence from GenPept (NCBI) andExpasy.

5. Analyzing Protein Sequences.

6. Analyzing DNA sequence.

7. Sequence alignment using BLAST (Basic LocalAlignment SearchTool).
8. Sequence alignment using FASTA.

9. Multiple sequence alignment using CrustalW.

10.Introduction to the structure database PDB.

11.Visualization of the protein structure using VMD.

12. Secondry structure prediction using GOR algorithm.

Part C: Learning Resources

Text Books, Reference Books, Other Resources

1.Biomnformatics, Andreas D. Baxevams,uaviuBade, Wiley, United Kingdom. 2019.

2 Essential Bioinformatics, Xiong, Jin, Cambridge End Semester Press, United States, 2014
3.Bioinformatics: Sequence and Genome Analysis, Mount, D. W., CBS Publishers & Distributors. India,
2005.

4 Introduction to Bioinformatics, Lesk, Arthur M, Oxford End Semester Press, USA, 2019. 5th edition
SBioinformatics: methods and applications: (Genomics, Proteomics and Drug Discovery), Mendiratta, N,
[Rastogl, P., Rastogi, S. C, PHI Learning, India, (2013).

6.Bioinformatics: Principles and applications, Ghosh, Z., Mallik. B., Oxford Press, New Delhi, India, 2012.
7 .Bioinformatics and Functional Genomics, Pevsner, Jonathan, Wiley, United Kingdom, 20135, 3rd
edition.
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Part D: Assessment and Evaluation (Theory)
Suggest Continuous Evaluation Methods:
Internal Assement

Marks External Assessment

Class Interaction 10 Viva voce on Practical
/Quiz

Attendance 3 Practical Record file

Assignment Table work /Experiments
(Charts/Nodel/
Seminar/ Ruler/
Service/ Technology
Dissemination/
Report of Excursion/
Lab Visits/ Survey/
Industrial visif)
Total
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Part A: Introduction

Program: Certificate Course  Class: B.Sc. Semester: Second Session: 2021 -
2022

Subject: Bioinformatics (Minor)

Course S1-BINF1T (Minor)
Code

; General Introduction to Bioinformatics
Course Title

Course Type (Core/Elective/Generic ore COurse

Elective/Vocational/...)

Pre-requisite (If any) To study this course. a student must have Biology
and/or Mathematics as one of the subjects in class
12

Students shall be able fo -

The students shall be able to :

1.Get the general overview of internet protocols
and

general introduction of bioinformatics.
2.Acquire the knowledge about the biological
databases, sequence alignments, data retrieval
system, phylogenetic analysis and comparative
genome analysis.

3.Join as lab assistant/ technical assistant in any
R&D

project in Life sciences.

Course Learning Outcomes (CLO)

Credit Value Theory — 4

Total Marks h*la3i1g11111 Marks: 25+75 Minimum Passing
Marks: 33




Govt. Holkar (Model Autonomous) Science College, Indore
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BSc Ist semester Part B: Content of the Course

Total numbers of Lectures (in hours per week): 4 hours per week (Total 60hours)

General Introduction to Bioinformatics (Minor )

Topic

Lectures

Introduction to Bioinformatics

1.1 Introduction to Bioinformatics and application oriented background of bioinformatics.
1.2 Introduction to Biological Databases.

1.3 Types of BIEICANDAMDASES: Nucleic Acid Databases, Protein Databases, Specialized
Genome Databases, Structure Classification Databases and Structure Database.

Keywords: Biological Databases, Nucleic Acid Database, Protein Databases, Specialised
Genome Database, Structure Classification Database, Structure Databases.

15

Unit IT

Data Acquisition and Information Retrieval from Biological Databases

2 DRSS - concept and purposes.

2.2 Information Retrieval from Biological Databases: Integrated information Retrieval
(Entrez System), Retrieving database entries.

2.3 The NCBI data model: Introduction, Seq-id, Sequence, collection of sequence,
annotation of sequence, describing sequence.

2.4 GenBank Sequence Database: Introduction to structure, Primary and secondary
database, Format vs Content: Computer vs. Human, Databases, Genbank Flat file, GCG.
Keywords: Entrez, NCBI, Sequence, Seq-id, GenBank

Sequence Alignment and Database Searching

3.1Sequence Alignment And Database Searching: Introduction, Evolutionary Basis of
Sequence Alignment,

3.20ptunal alignment method, Substitution Score and Gap Penalty, Statistical Significance
of Alignment. Database similarity searching, i Database searching
Artefacts, Position Specific Scoring Matrices.

3.3 Multiple Sequence Alignment (MSA): About MSA. Structural or Evolutionary
Alignment, ways to align Sequences, Tools.

Keywords: Sequence Alignment, FASTA, BLAST, Optimal alignmentmethod.

, Predictive Methods and Comparative Genome Analysis

4.1 Phylogenetic Analysis: Fundamental of Phylogenetic model, Tree interpretation -
Paralogies and onhologues Tree building and , Phylogenetic software.
4 2Predictive Method using Nucleotide Sequence: Intmducllon Marking repetitive DNA

Database search, Codon bias detection, detecting functional site in DNA.
4 3Predictive Method using P : Protein identification based on composition ,
Physical properties based on sequence, Motif and pattern , Secondary structure and folding
classes, specialized structure or features, Tertiary structures.
4.4Structure Database: Introduction to Structure, PDB, MMDB, Structure file format,
visualizing structure information, Structure viewers, structure similarity searching,
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Advanced structure modelling.

4.5Comparative Genome Analysis: Introduction, application, genome analysis and
annotation.

Keywords: Phylogenetic Analysis, Predictive Method, Motif, PDB, MMDB, Comparative
Genome Analysis.

Part C: Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

1.Bioinformatics, Andreas D. Baxevanis, David S. Wishart, Gary D.Bade, Wiley, United Kingdom,
2019.

2.Essential Biomformatics, Xiong, Jin, Cambridge End Semester Press, United States, 2014

3 Bioinformatics: Sequence and Genome Analysis, Mount, D. W_, CBS Publishers &Distributors, India, 2005.
4.Introduction to Bioinformatics, Lesk, Arthur M, Oxford End Semester Press, USA, 2019. 5 edition
5.Biomformatics: methods and applications: (Genomics, Proteomics and Drug Discovery), Mendiratta, N.,
Rastogi, P., Rastogi, S. C, PHI Learning, India, (2013).

6.Bioinformatics: Principles and applications, Ghosh, 7., Mallik, B., Oxford Press, New Delhi, India, 2012.
7.Biomformatics and Functional Genomics, Pevsner, Jonathan, Wiley, United Kingdom, 2015.3rd
edition.

Suggested equivalent online courses:
1. NPTEL :: Biotechnology - NOC: Bioinformatics: Algorithms and Applications
2. Bio-Informatics - HTM - YouTub
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Part D: Assessment and Evaluation (Theory)

Maximum Marks: 100 Continuous Comprehensive
Evaluation(CCE): 25

End Semester Exam (UE): 75

Internal sive
Assessment(CCE)

Continuous ”
Comprehen Four Class lest ot 4 marks each

Evaluation Assignment/Presentation

Overall performance in the
semester

Total
External Assessment: | Section (A): Three Very Short 03 X 03= 09
End Semester Exam. g p

Questions (50 Words Each)
Section (B) : Four Short Questions | 04 X 09=36
(200 Words Each)
Section (B) : Two Long Questions | 02 X 015=30
(500 Words Each)
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Part A: Introduction

Program: Certificate CourseClass: B.Sc. Semester :Second Session: 2021 -2022

Subject: Bioinformatics

Course Code S1-BINF2P

Practical in General Introduction to
Bioinformatics (Minor)
Core Course

Course Title

Course Type
(Core/Elective/Generic Elective/
Vocational/...)

Pre-requisite

To study this course, a student must have Biology
(If any) Y = ! gy

and/or Mathematics as one of the subjects i class
12!

Students shall be able to -

The students shall be able to :

1.Retrieve the DNA/Protein sequences from
databases and analyze them using
bioinformaticstools.

2. Perform multiple sequence alignment using
bioinformatics tools.

3.Visualize the structures of proteins.

Practical - 2

Course Learning Outcomes (CLO)

Credit Value

Maximum Marks: 25+75  Minimum Passing

T'otal Marks Marks: 33
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Part B: Content of the Course

Total numbers of Lectures (in hours per week): 2 hours per week (Total 30

Paper II: Practical in General Introduction to Bioinformatics

Practical Topic No of Lectures

1. Introduction to NCBI. 30
2. Using Entrez to search Literature Databases.

3. Retrieving DNA sequence from GenBank and analyzing

various formats of the data stored.

4. Retrieving Protein sequence from GenPept (NCBI) andExpasy.

5. Analyzing Protein Sequences.

6. Analyzing DNA sequence.

7. Sequence alignment using BLAST (Basic LocalAlignment SearchTool).
8. Sequence alignment using FASTA.

9. Multiple sequence alignment using CrustalW.

10.Introduction to the structure database PDB.

11.Visualization of the protein structure using VMD.

12. Secondry structure prediction using GOR algorithm.

Part C: Learning Resources

Text Books, Reference Books, Other Resources

1.Biomnformatics, Andreas D. Baxevams,uaviuBade, Wiley, United Kingdom. 2019.

2 Essential Bioinformatics, Xiong, Jin, Cambridge End Semester Press, United States, 2014
3.Bioinformatics: Sequence and Genome Analysis, Mount, D. W., CBS Publishers & Distributors. India,
2005.

4 Introduction to Bioinformatics, Lesk, Arthur M, Oxford End Semester Press, USA, 2019. 5th edition
SBioinformatics: methods and applications: (Genomics, Proteomics and Drug Discovery), Mendiratta, N,
[Rastogl, P., Rastogi, S. C, PHI Learning, India, (2013).

6.Bioinformatics: Principles and applications, Ghosh, Z., Mallik. B., Oxford Press, New Delhi, India, 2012.
7 .Bioinformatics and Functional Genomics, Pevsner, Jonathan, Wiley, United Kingdom, 20135, 3rd
edition.




Govt. Holkar (Model Autonomous) Science College, Indore

Department of Bioinformatics
Year 2021-2022

Part D: Assessment and Evaluation (Theory)
Suggest Continuous Evaluation Methods:
Internal Assement

Marks External Assessment

Class Interaction 10 Viva voce on Practical
/Quiz

Attendance 3 Practical Record file

Assignment Table work /Experiments
(Charts/Nodel/
Seminar/ Ruler/
Service/ Technology
Dissemination/
Report of Excursion/
Lab Visits/ Survey/
Industrial visif)
Total
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Part A: Introduction

Program: Certificate Course  Class: B.Sc. Semester: Second Session: 2021 -2022

Subject: Bioinformatics (Open Elective)

Course S2-BINF1T (OE)
Code

Course Title General Introduction to Bioinformatics

Course Type (Core/Elective/Generic CongCousse

Elective/Vocational/...)

Pre-requisite (If any) To study this course, a student must have Biology and/or
Mathematics as one of the subjects in class 12

Students shall be able to -

The students shall be able to :

1.Get the general overview of internet protocols and

general introduction of bioinformatics.

2. Acquire the knowledge about the biological

databases, sequence alignments, data retrieval

system, phylogenetic analysis and comparative

genome analysis.

3.Join as lab assistant/ technical assistant in any R&D
 project in Life sciences.

Theory — 4

Course Learning Outcomes (CLO)

Credit Value

Total Marks Maximum Marks: 25+75 Minimum Passing Marks: 33
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BSc II Semester Part B: Content of the Course

Total numbers of Lectures (in hours per week): 4 hours per week (Total 60hours)

General Introduction to Bicinformatics (Open Elective )

Topic

Lectures

Sequence Alignment and Database Searching

3.1Sequence AlignmentAnd Database Searching: Introduction, Evolutionary Basis of
Sequence Alignment,

3.20ptimal alignment method, Substitution Score and Gap Penalty, Statistical Significance
of Alignment. Database similarity searching, i, Database searching
Artefacts, Position Specific Scoring Matrices.

3.3 Multiple Sequence Alignment (MSA): About MSA, Structural or Evolutionary
Alignment, ways to align Sequences, Tools.

Keywords: Sequence Alignment, FASTA, BLAST, Optimal alignmentmethod.

15

Unit II

, Predictive Methods and Comparative Genome Analysis
4.1 Phylogenetic Analysis: Fundamental of Phylogenetic model, Tree interpretation -
Paralogies and orthologues, Tree building and | , Phylogenetic software.
4.2Predictive Method using Nucleotide Sequence: Introduction, Marking repetitive DNA,
Database search, Codon bias detection, detecting functional site in DNA.
4 3Predictive Method using Protein § iee: Protein identification based on composition ,
Physical properties based on sequence, Motif and pattern , Secondary structure and folding
classes, specialized structure or features, Tertiary structures.
4 AStructure Database: Introduction to Structure, PDB, MMDRB, Structure file format,
visualizing structure information, Structure viewers, structure similarity searching,
Advanced structure modelling.
4.5Comparative Genome Analysis: Introduction, application, genome analysis and
annotation.
Keywords: Phylogenetic Analysis, Predictive Method, Motif, PDB, MMDB, Comparative
Genome Analysis.
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Part C: Learning Resources

Text Books, Reference Books. Other Resources

Suggested Readings:

1.Bioinformatics, Andreas D. Baxevanis, David S. Wishart, Gary D.Bade, Wiley, United Kingdom,
2019.

2. Essential Bioinformatics, Xiong, Jin, Cambridge End Semester Press, United States,2014

3.Bioinformatics: Sequence and Genome Analysis, Mount, D. W., CBS Publishers &Distributors, India, 2005.
4.Introduction to Bioinformatics, Lesk. Arthur M, Oxford End Semester Press. USA, 2019. 5" edition
5.Bioinformatics: methods and applications: (Genomics, Proteomics and Drug Discovery), Mendiratta, N.,
Rastogi, P, Rastogi, S. C, PHI Learning, India, (2013).

6.Bioinformatics: Principles and applications, Ghosh, Z., Mallik, B., Oxford Press, New Delhi, India, 2012.
7.Bioinformatics and Functional Genomics, Pevsner, Jonathan, Wiley, United Kingdom, 2015.3rd
edition.

Suggested equivalent online courses:
1. NPTEL :: Biotechnology - NOC: Bioinformatics: Algorithms and Applications
2. Bio-Informatics - HTM - YouTub
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Part D: Assessment and Evaluation (Theory)

Maximum Marks: 100 Continuous Comprehensive
Evaluation(CCE): 25

 End Semester Exam (UE): 75
Internal sive
Assessment(CCE)

Continuous ROl lastoia k ,
Comprehen our Class lest ot 4 marks each

Evaluation Assignment/Presentation

Overall performance in the
sernester

Total

External Assessment: | Section (A): Three Very Short 03X 03=09
End Semester Exam. :
TSRS CAGI Questions (50 Words Each)

Section (B) : Four Short Questions | 04 X 09=36
(200 Words Each)

Section (B) : Two Long Questions | 02X 015=30
(500 Words Each)
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Title of the Paper(Course) Paper-I INTRODUCTIONS TO COMPUTER AND PROGRAMING
Course Code 202-I

Course Objectives: To equipped students with fundamental knowledge and concepts ofcomputers and
basics programming skills.

Course Outcomes: After the completion of this course students will have understanding of-

CO1: This course gives a basic knowledge about the computer and different type of computer systern.
CO2: Student gets the mformation about hard ware part of the computer which helps to start
professional carrier.

CO3: Course gives the idea about the different operating system. Its installation and package related
information student can pursue as a profession also.

CO4: Tounderstand data presentation techniques and  basic knowledge  of computer
programming and application designing.

COS5: To understand the use of the internet and its essential components ofmultimedia.

UNIT I Introduction to computers

Overview and function of computers, Characteristics of computers, History of computers Evolution.
Generation of modern computer, Classification of computer, Micro-computers Mini computers main
frame, Super computers, special purpose computer (comparison in their memory, power, cost and size)
PC type, Tower, Desktop, Notebook, Laptops, Handheld, Palmtop, PDA, Type of modem computers,
workstations servers.

UNIT II Computer components and number system

Components of a computer. Input devices, Output devices CPU, Memories (RAM and ROM).
Secondary storage devices, Hard disk, Magnefic tapes. Zip

drives, Digital tapes, CD-ROM, DVD, Blu-ray, Number system: Introduction, Decimal. Binary, Octal,
Hexadecimal Number systems and thier inter conversion.

UNIT III Operating system (OS) and software Development

I » definitions mtroduction to O/S, Functions, Classification real time single user
single task, single user multi task, Basic description about DOS, WINDOWS, Windows server
NT/2000, UNIX/ LINUX MVS, Overview of software development software development phases
problem definition, analysis alg

description about each phase)

UNIT IV flow chart, pseudo codes and programming languages

Basic Flowchaﬂ symbols and their meaning Pseudo codes definition and importance, syntax and
semantics, Prf . Procedural, Object oriented programming languages,

Definition, categories low level langnages, Machine languages Advantages and disadvantages,
Interpreters, Compilers and translators, Overview of compilation process, types of High level
languages. Introduction to PERL..

Unit V Multimedia and Internet

IR 1 troduction, Characteristics, Elements and application, the internet and its resources,

W orld_ resources and various terminologies an overview
of computer viruses, Virus definitions symptoms, transmission danger and general precautions
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Title of the Paper (Course) Paper-II STRUCTURAL BIOINFORMATICS Course Code 202-II
Course Objectives: To understand the levels of structural organization of macro molecules and
experimental methods of structural determination. To know the approaches for structural analysis.
Course Outcomes: After the completion of this course students will have understanding of-

CO1: To understand the basics of Macromolecular structural properties.

CO2: This course helps to get knowledge about the biological interaction.

CO3: Student have enhanced own skill related biophysical techniques and experimental methods also
gives a opportunity of job and research and lab practices.

CO4: This course also provide knowledge about the innovative technology of CONIGHRNN

UNIT I: Macromolecular structural
Nucleic acids: DNA and RNA, Protein: Primary, Secondary, Tertiary and Quaternary structures,

Amino acids, ST

UNIT II: Macromolecular Interactions

Protein-Protein. Protein-Nucleic acid, Profein- Carbohydrates, Structure of Ribosome.

UNIT III: Principles of Protein folding

Overview of experimental techniques to study macro molecular structure, Methods to study 3D
structure: X-Ray, NMR, Cryo electron microscopy, Microarray. MALDI-TOFF.

UNIT IV: Proteomics

UNIT V: Genomics
Introduction, Genome mapping assembly, Annotative and Comparison, €6

16 SELeT
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Paper: BI 203 PRACTICAL
LIST OF PRACTICALS:

L]

Create your Email Id.
Explore the MS excel in MS Office.
Explore and create Word Document.

. Create the power point presentation in MS Office.

To determine similarities and differences between the PDB entries of the protein which have

been identified by X- Ray crystallography and NMR.
. Find ORFs in all six reading frames of a given DNA sequence.

To conduct secondary structure prediction using J-Pred secondary structure prediction
severs.

8. Predict secondary structure using Gor server.

To perform homology Modelling: Swiss Model, Modeller, Hex Docking Server.

. To perform Ramachandran Plot: RamPage.
. To use various HTML Tags.
. Using perl perform string concatenation.
3. Using perl perform Transcription and Translation.
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Title of the Paper (Course) Paper-1 BIOSTATISTICS Course Code 302-1

Course Objectives: To review the basic concepts of stafistics relevant to biology data handling.
Course Outcomes: After the completion of this course students will have understanding of-

CO1: Basics of Biostatics and its important variable.

CO2: They will perform the data collection, Interpretation and the representation of data in large scale
very efficiently.

CO3: Students have idea of retrieval of statistical output from the big data.

CO4: They can use the statistical inference of the Research hypothesis with the correlation and the
regression.

COS: Statistical analysis and the Hypothesis testing is a job oriented field for the ward.

UNIT I Introduction

BISEEES: Definition, standard terms, population sample, unit, variable, parameters, limitations and
uses of statistics.

UNIT II

Data Collection: [IRNNENCONEEHBIN |2ssification of data, purpose of classification, advantage,
types of classification, Tabulation of data, Objectives of tabulation, rules of 1abulan(m lefelence

bem een LlabhlflCd(l()Il and T'lbulahon Diagrammatic p1 esentation of data:

UNIT III

Central Tendency and Probability: Mean, Mode, Median and their merits, Mean deviation, measures
of dispersion, Range, Standard deviation and its relanve measures, Probability Distribution, Basics of
Binomial, Poisson and Normal distribution and their application to Biology.

UNIT IV

Correlation and regression analysis: Concepts of correlation, coefficient of correlation, Types of
correlation: Scatter diagram or Dot diagram method, Karl pearson’s coefficient of correlation,
Spearman’s rank correlation coefficient, Probable error in correlation, Regression: meaning, linear
regression, regression Coefficient and its properties, Regression equations, Fitting, Prediction,
Difference between Correlation and regression.

UNITV

Statistical Analysis: Test of €. Null hypothesis. alternative hypothesis, simple hypothesis
and Composite hypothesis. two types of error: single tail and two tailed test.

Large sample test, Test of significance of a single mean and difference between two means, Student’s
“’t" test, Test of significance of a single mean and difference between means when al =n2 and nl #n2

Chi square test for goodness of fitness, _ meaning, assumptions, one-way

Classification and two-way classification (simple problem).

1
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Title of the Paper (Course) Paper-II MATHEMATICS FOR BIOLOGICAL SCIENCES
Course Code  302-II

Course Objectives: To review the basic concepts of mathematics relevant to biology.

Course Outcomes: After the completion of this course students will have understanding of-

CO1: Basic knowledge of Series and logarithmic numerical data which is useful for

competitive exams.

CO2: This course covered logical interpretation of structural dimension.

CO3: Tt gives basic knowledge of Calculus.

CO4: Numerical computation is a major area of machine learning methodology.

COS5: Trigonometry and analytical Geometry is essential for geological studies and geographical
studies.

Unit I Series
Basic series and series A P, Standard AP, Sum of first n terms of AP, GP, standard GP, sum of n terms
in GP, Geometric mean, HP, Basic logarithmic and exponential series.

Unit II Vectors and Matrices

R, method, Cramer’s rule, vectors, addition and subtraction, dot product,

cross product, gradient, divergence, curl.

Unit III Basic Calculus

Differentiation and integration, concept of limit, continuity, differentiation, maxima and minima,
introduction to partial differentiation, integral calculus, definite integral.

Unit IV Numerical Computation

PSS 1ormalization, polynomial interpolation, solution of non-linear

equations, Errors, convergence of solution, Iterative methods for system of linear equations, Numerical
differentiation and mtegration.

Unit V Trigonometry and Analytical Geometry

Trigonometric ratios. De Morgan’s theorem, the general equation of a straight line, slope of a line,
intercept of a line, angle between two lines, intersection of two lines, The general equation of a circle.
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BI 303: PRACTICAL

LIST OF PRACTICALS:

Find Mean Median mode Using excel.

Study formulas in excel.

Construct Bar Diagram and Pie Chart.

Construct Ogives.

Construct Histogram.

Perform Correlation analysis.

Find Standard deviation.

Binomial Theorem.

. Find Chi test.

10. Find T test.

11. Genetics problems: Probability based, Frequency based, Genetic Maps.

W N
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Title: Colour Syllabus Showing Employability/Entrepreneurship/Skill
Development

B.Sc.: -

Govt. Holkar (Model Autonomous) Science College, Indore

Department: Biotechnology
Year —2021-2022

Part A: Introduction

Program: Certificate Course  Class: B.Sc. Semester: FIRST Session: 2021 -2022

Subject: Biotechnology (Major)

Course Code CORETH-1-SI-BTEC1T

- | Cell Biology and Biochemistry

| Qo
Course Type Core Course

(Core/Elective/Generic
Elective/Vocational/...)

Pre-requisite (If any) To study this course, a student must have had the subject Biology
in 12%class.

Course Learning (?ourse_Objective.: -The Main ijecti_ve of the course will be to build
Outcomes (CLO) the basic foundation for studying Biotechnology. The Demand For
Trained workforce in Biotechnology is ever growing in Fundamental
Research and Industry Sector. Academic and Research Sectors
also Require Interdisciplinary trained manpower to foster the
Biotechnology Revolution. The restructured syllabus combines basic
principles of Chemical and Biological sciences in light of advancements
i technology. The curriculum aims to impart basic knowledge with
emphasis on its applications to make the students ready for industries
and research work in concerned field

Learning Outcome :-At the end of the paper. a student should be able
to:

1.Understand basics of cell biology.

2. Appreciate the importance of bonding and spatial arrangements of
molecules for proper functioning and stability.

3 Understand both the physical as well as chemical properties of
biomolecules

4. The Student Could Pursue a career in biochemical testing. The
decrease of increase in the amount of some of the biomolecules can have
clinical significance.

5. Students can also go in for medical Laboratory Technique Courses,
opening opportunities in hospitals and pathological laboratories,

Theory — 4

6 | Credit Value

=7 | Total Marks Maximum Marks: 25 + 75 Minimum Passing Marks: 33
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Part B: Content of the Course

Total numbers of Lectures (in hours per week): 4 hours per week (Total 60hours)

B.Sc. I Semester Paper : Cell Biology and Biochemistry (Major)

Topic

Number of
Lectures

Cell as a Basic Unit:

1. Historical background of the Cell

1.1 History of Cell Biology.

1:2 Cell Structure.

1.3 Cell Theory

2. Prokaryotic Cell and Cell Organells:

2.1 Ultrastructure of Prokarvotic Cell.

2.2 Structure and function of cell organelles: Flagella, Pili, Cell wall. Cytoplasmic
membrane.  Nuclear region, Ribosomes, Vacuoles. Metachromatic granules.
Spores and Cysts. Microtubules, Microfilaments, Centriole.

2.3 Difference between Prokaryotic and Eukaryotic cells.

Key Words: -Cell theory, Prokaryotic Cell

12

Cell Organelles and Cell Cycle :

1. Eukaryotic Cell and Cell Organells:

1.1. Ultratructure of Eukaryotic cell (Plant and Animal cells).

1.2 Structure and function of cell organelles: Cell membrane. Mitochondria.
Chloroplast,Endoplasmic reticulum, Golgi bodies, Lysosomes.
Peroxisomes, Nucleus.

2. Cell Cycle:

2.1. Cell cycle and Cell division.

2.2. Apoptosis or Cell death

Key Words:-Eukaryotic cell. Cell organelles. Cell cycle, Apoptosis

Molecular Structwre of Water :

Properties of Water.
Interaction of Water.
Role of Water in Bio molecular Structure.

2.1 Chemical Bonds (Tonic Bond. Covalent Bond. Coordinate Bond. Non
Covalent Bonds, Hydrogen Bond)
Key Words:- Water, Buffer, Chemical bonds.

Unit IV

Biomolecules:

Sources. Nomenclature. Classification, Structures. Characteristics, and Functions:
1. Carbohydrates.

2.Lipids.

3.Proteins and Nucleic Acids.

Key Words: -Carbohydrates, Proteins, Lipids, Nucleic Acids.

Tools and Techniques
1.1 Principle and Applications of Light Microscopy, Centrifugation.
Chromatography (Paper. Thin layer and Column). Colorimeter and Spectrophotometer.




Govt. Holkar (Model Autonomous) Science College, Indore

Department: Biotechnology
Year —2021-2022

Part C: Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

1. Industrial Biotechnology - B.D. Singh
Textbook of Biochemistry - S.P. Singh
Cell and Molecular Biology - P.K. Gupta
Cell Biology - P.S. Verma and Agrawal
Cell and Molecular Biology. - S.C Rastogy
Cell Biology. - P.S. Verma and Agrawal

Suggested equivalent online courses :
https://pubs.acs.org/loi/bichaw (for Biochemmistry),
https://pubs.acs.orE/lov/bipret. https://Ruides.lib.uh.edwbiotech (for biotechnology)
http://www.freebookcentre net/BioloRv/BioTechnoloRv-8ooks.hitml e books on biotechnology
https://www phindia.com/Books/ShoweBooks/MTExNA/BiotechnoloRve books on
biotechnology

5. https://bookauthority.orR/books/best-biotechnoloRv-ebooks e books on biotechnology

Part D: Assessment and Evaluation (Theory)

Maximum Marks: 100 Continuous Comprehensive
Evaluation(CCE): 25

University Exam (UE): Time :02.00 Hours
Internal

Assessment

Continuous 1

Comprehen Cla§s est :
Evaluation(CCE) Assignment/Presentation

' Total

External Section (A): Three Very Short Questions (50 Words Each) 03 X 03=09
Assessment:

University Exam. Section (B) : Four Short Questions (200 Words Each) 04 X 09=36
| Section (C) : Two Long Questions (500 Words Each) 02X 015=30
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Part A: Introduction

Program: Certificate Course  Class: B.Sc.  Semester: FIRST Session: 2021 -2022

B.Sc. T Semester PaperPractical: Cell Biology and Biochemistry (Major)

Course Code CORE- PR-1-SI.-BTEC1 P

Course Title Lab work for Cell Biology and Biochemistry

Course Type Core Course

(Core/Elective/Generic
Elective/Vocational'...)

Pre-requisite If any) To study this course, a student must have had the subject Biology in

12TH class.

Course Learning Outcomes | Course Objective: - The Main Objective of the course will be to give
(CLO) hands-on practical knowledge in Biotechnology. The Demand for
Trained workforce in Biotechnology is ever growing in Fundamental
Research and Industry Sector. Academic and Research Sectors
also Require Interdisciplinary trained manpower to foster the
Biotechnology Revolution.  The curriculum aims to impart basic
knowledge with emphasis on its applications to make the students
ready for industries and research work in concerned field.

Learning Outcome: - At the end of the paper, a student will be able
10

1.Understand basic techniques of cell biology.

2.Know the physical as well as chemical properties of biomolecules
3.Pursue a career in biochemical testing. The decrease of increase in
theamount of some of the biomolecules can have clinical
significance.

4.Take 1medical Laboratory Technique Courses, opening
opportunities mhospitals and pathological laboratories.

6 | Credit Value Practical -2

” ' Total Marks Maximum Marks: 25+75  Minimum Passing Marks: 33
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Part B: Content of the Practical Course

Total numbers of Lectures (in hours per week):2 hours per week

B.Sc. T Semester PaperPractical: Cell Biology and Biochemistry (Major)

Credits -2 (Practical: 30 hours)

Scheme of Practical Examination: - Max. Marks (25 + 75=100)
Internal Assessment: -Max. Marks 25
Class Interaction. 0
Quiz. 05
Seminar. 07
; Assignments(Charts. Rural Service. Technology Dissemination/Excursiony Lab Visit/Industrial
Training. 08
B)  External Assessment: -Max. Marks 15
Major experiment
Minor Experiment -1
Minor experiment-2
Spotting.
Viva - Voce
Practical Record.

List of Experiments/Exercise.
1. To study the plant cell structure using various plant materials.

2. To study the animal cell structure using cheek cells.

3. To Prepare Onion root tip for the stages of Mitosis.

4.To Prepare and study the different stages of Mitosis and Meiosis.
5.To analyze Carbohydrates Quantitatively

6.To analyze proteins Quantitatively

7.To analyze lipids Quantitatively

8.To Prepare Buffers.

9.To Separate plant pigments by Paper Chromatography.

10.To Separate amino acids by TLC.
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Part A: Introduction

Program: Certificate Course  Class: B.Sc. Semester: FIRSTSession: 2021 -2022

Subject: Biotechnology (Minor)

Course Code

Course Title

CORETH-2-SI-BTEC2T

Microbiology and Immunology

Course Type
(Core/Elective/Generic
Elective/Vocational/...)

To study this course a student must have had the subject Biology in class
12th

Pre-requisite (If any)

Course Objectives: To create general understanding about microbiology
and immunology

Course Learning
Outcomes (CLO)

Course Objectives: To create general understanding about
microbiology and immunology

1. The students will be able to understand microbial diversity and
Nutrition.

2.The students will be able to understand immune system.Immune
responses and Vaccination.

3.The students will be able to describe role of immune system

in both maintaining health and contributing to disease.

4.The students will be able to understand immunological techniques.
Learning Outcomes: At the end of the course student will familiar
with -

1.Microbial diversity and nutrition.

2 Immune system, 1ts properties and types.

3.Immunoglobulin structure, types and functions and can applythe
concept of hypersensitivity and vaccination for differentdiseases.

4 Perfonn various immunological techniques.

6 | Credit Value

4

7 | Total Marks

Max .Marks 25+75 Min. Marks 33




Govt. Holkar (Model Autonomous) Science College, Indore

Department: Biotechnology
Year —2021-2022

Part B: Content of the Course

B.Sc. I Semester Paper :Microbiology and Immunology(Minor)Total numbers of Lectures — 60

Umt Topic Number of
Lectures

Unit I History , Basic concepts of Microbiology and Culture Media preparation 12

1. History. Basic concepts of Microbiology:
U IFundamental, History and evoluson of misrobiclogy

Development of microbiology. Application of microbiology in
Human welfare.

1.2Classification, General characteristic and structure of Bacteria.
Fungi and Viruses.

2. Media Preparation:

2.1

2.2Synchronous. Batch and Continuous culture.
Key Worlds: Classification of Microorganisms. Media Preparation.
Unit IT Microbial Growth and Growth measurement:

1.Microbial Growth :

114

\Growth Curve, Generation time. Growth yield. Effect of nutrients
on growth.

1.2 Factor affecting growth: Nutrient. Temperature. Oxygen. pH.
Osmotic pressure.
2.Growth measurement:

punt: Tirbidometnc method Plate comt method . Membrane count method . Dry weight
and Wet method by measurement of cellular activity. Key Worlds: Growth. Measurement.
Basics of Immunology:

1. Basics of Immunology :

1.1.Concept of Innate and Acquired immunity. Phygocytosis

complement and Inflammatory responses.

1.2 Immune cells and organs : Structure. Function and Properties

of immune cells - Stem cell, T-cell, B-cell . NK-cell .

Macrophagus , Neutrophil. Eosinophil .Basophil. Mastcell Dentic cell.

1.3. Immune organ: Bone marrow, Thymus. Lymph Node, Spleen, Lymphatic System.
Key Worlds: Immunity. Immune cells.

Immunoglobulins and Immune response:

1. Immunoglobulins

1.1 - Foreignmness.

Molecular size , Chemical composition and Heterogeneity ,

Antigen Adjuvants , Epitopes, Haptens.

12 , Functions and Properties of

antibodies Anfigenic determinant on antibodies( Isotypic.

Allotypic , Idiotypic). Monoclonal. Polyclonal and Chimeric

antibody.

2 Tmmune response

2.1. Generation of immune response: Primary and Secondary immune response, generation of
Humoral response (Plasma and Memory cell).

- Killing Mechanisms by CTL and NK cells, Introduction to tolerance.

Key Worlds: Antigens. Antibody.

Umt V Micrebial, Immuneloegical Techniques and Vaccination:

1.Microbial Techniques :

1.1. Principle. Working and applications of instruments -Laminar airflow. Autoclave, Hot air oven.
2.Immunological techniques:

3.Vaccination:
3.1. Vaccines and vaccination: Rubella. Varicella(Chickenpox), Polio.Diptheria.Hepatitis vaccine. Key
Worlds: RIA, ELISA. Laminarair flow. Autoclave. Vaccine.




Govt. Holkar (Model Autonomous) Science College, Indore
Department: Biotechnology
Year — 2021-2022

Part C: Leaming Resources

Text Books, Reference Books, Other Resources

Suggested Readings:
Suggested Readings -
1. Fundamentals of microbiology and immunology; A K Banerjee and Nirmalaya Banerjee, New
Central Book Agency, New Delhi
2. Modem concepts of microbiology; H.D. Kumar and Swati Kumar., Vikas Publishing House Pvt
Ltd. .2nd Edition.
3. Microbiology ;M.J. Pelczar, E.C.S. Chan and N.R Krieg . McGraw Hill Book company. 1993,
5th edition
4. A text book of microbiology ;R.C.Dubey and D.K.Maheshwari , S Chand and Company Ltd
2004. Ist edition.

Microbiology ;P.D.Sharma, Rastogi Publication.Meerut.

General Microbiology Vol I and II; C.B. Powar and H.F.Dagniwala . Himalaya Publication.

S
6
7. Microbiology Fundamental and Applications; S.S.Purohit, Agrobias, 7TH Edition.
8

Immunology ;K.R. Joshi, Agrobios. 5th edition.

Suggested digital platforms web links

1 http://www_freebookcentre.net >.._free microbiology books downloadjEbooks online Textbooks

2 http://open.oregonstate.education>...General Microbiology- Open Textbook-Open Textbooks
http://www_freebookcentre net>...Immune System and Immunology (PDF63P)/download book
http://hmmcollege.ac.in>3...PDF Introduction to Immunology
http://www.malecentrum.sk>.. PDK IMMUNOLOGY &MICROBIOLOGY




Govt. Holkar (Model Autonomous) Science College, Indore

Department: Biotechnology
Year — 2021-2022

Part D: Assessment and Evaluation (Theory)

| Maximum Marks: 100 Continuous Comprehensive
Evaluation(CCE): 25
University Exam (UE): Time :02.00 Hours

Internal

Assessment

Continuous

Comprehen Class lest

Evaluation(CCE) Assignment/Presentation

Total

External Section (A): Three Very Short Questions (50 Words Each)
Assessment:

03X 03=09

University Exam. Section (B) : Four Short Questions (200 Words Each)

04 X 09=36

Section (C) : Two Long Questions (500 Words Each)

02X 015=30




Govt. Holkar (Model Autonomous) Science College, Indore

Department: Biotechnology
Year —2021-2022

Part A: Introduction

Program: Certificate Course  Class: B.Sc.Semester: FIRSTSession: 2021 -2022

Subject: Biotechnology (Minor)

Course Code

CORE-PR-2-SI-BTEC 2P

Course Title

Course Type
(Core/Elective/Generic
Elective/Vocational/...)

Lab on Microbiology and Immunology

Core Course

Pre-requisite (If any)

To study this course a student must have had the subject
Biology in class 12

Course Learning Outcomes
(CLO)

Course Objective:

The objective of the course is to prepare students competent in
subject through in-depth lecture and laboratory practices-

1The students will be able to identify microbes using modern
techniques.

2.The students will acquire skill and competence in microbiological
and immunological laboratory practices applicable to
microbiological research or clinical methods of immunology,
including accurately reporting observations and analysis.

Course Learning Outcomes:

On completion of this course, learners will be able to have sufficient
scientific understanding of microbiology and immunology-

1 Students apply concept. Principle and types of sterilization
methods viz performing microbiological experiments.

2 Students apply the concept and characteristics of antiseptic,
disinfected and their mode of action in day to day life.

3 Students will apply principle, working and applications of
struments - Laminar airflow. Autoclave, Hot air oven etc

6 | Credit Value

2

7 | Total Marks

Maximum Marks: 25+75  Minimum Passing Marks: 33




Govt. Holkar (Model Autonomous) Science College, Indore

Department: Biotechnology
Year —2021-2022

Part B : Content of the Practical Course

Total numbers of Lectures (in hours per week) :2 hours per week

Topics

List ofPracticals

] To perform Aseptic technique. Cleaning of glassware's, preparation of Cotton Plugging and
Sterilization.

2.To prepare Bacterial and Fungal media.

3.To isolate microbes from Air. Water and Soil.

4.To Study dilution and plating by Pour Plate. Spread Plate methods.

5.To Study microorganisms by Staining method - Simple staining. Gram staining. Endospore
staming, Fungal staining. Negative staining

6.To identity bacteria based on staining. Shape and Size.

7.To enumerate microorganism - Total and Viable count.

8.To study Antibiotic sensitivity of microbes by the use of antibiotic discs.

9.To 1solate and 1dentify pathogenic bacteria from sewage and waste water.

10.To Determine growth curve and generation time of E. coli.

11.To 1dentify of human blood groups.

12.To enumerate total WBC of the given blood sample by hemocytometer.

13.To enumerate differential Leukocyte of the given blood sample.

14.To enumerate total RBC of the given blood sample by hemocytometer.

15.To 1solate and Identify aquatic Fungi from Local water body.

Part C: Leaming Resources

Text Books, Reference Books, Other Resources

Suggested Readmgs:

1 Laboratory Techniques in Modern Biology ;:N.Swarup . S.C. Pathak , S. Arora . Kalyani Publication.
New delhi.

2 Integrated Methodologies in Biology :ShashiShrivatava .P. Banerjee . Arun Prakashan. Gwalior.

3 Experiment in Microbiology Plant Pathology and BiotechnologyiK.R.Anejaa, New Age International
New Delhi, 2007.

4 Laboratory Manual of Biotechnology :P.N.Swamy . Rastogi Publication ,Meerut.

5 Practical Microbiology :R.C.Dubey , D.K.Maheshwari , S Chand &Company. Delhi.

6 Manual of Experiments in Biotechnology :Leena Lakhani. SheebaKhan . Kailash PustakSadan. Bhopal.

Suggested digital platforms web links
Ihttp://lipguides.uphsc.edu>...ebooks Microbiology Immunology & Biochemistry

2http://bookauthoritv.orft>... Microbiology eBook Suggested equivalent online courses :




Govt. Holkar (Model Autonomous) Science College, Indore

Department: Biotechnology
Year — 2021-2022

Part A: Introduction

Program: Certificate Course  Class: B.Sc. Semester: FIRST Session: 2021 -2022

Subject: Biotechnology (Open Elective)

Course Code CORE- TH-2 SIBTEC 2T (OE)

Course Title Microbiology

To study this course a student must have had the subject Biology in class

Course Type 12t

(Core/Elective/Generic
Elective/V ocational/...)

Pre-requisite (If any) Course Objectives: To create general understanding about microbiology
and immunology

Course Objectives: To create general understanding about
microbiology and immunology

1 .The students will be able to understand microbial diversity and
Nutrition.

2.The students will be able to understand immune system.Immune
responses and Vaccination.

3.The students will be able to describe role of immune system

in both maintaining health and contributing to disease.

4.The students will be able to understand immunological techniques.
Course Learning Outcomes: At the end of the course student will
familiar with -

1.Microbial diversity and nutrition.

2 Immune system, 1ts properties and types.

3. Immunoglobulin structure, types and functions and can apply
the concept of hypersensitivity and vaccination for different
diseases.

4 Perform various immunological techniques.

4

Course Learning
Outcomes (CLO)

6 | Credit Value
Max.Marks 25+73 Min. Marks 33

7 | Total Marks




Govt. Holkar (Model Autonomous) Science College, Indore

Department: Biotechnology
Year —2021-2022

Part B: Content of the Course

Total numbers of Lectures — 60

Number
of
Lectures

Topic

History , Basic concepts of Microbiology and Culture Media preparation 15
1. History .Basic concepts of Microbiology:
I

1.2Classification, General characteristic and structure of Bacteria,
Fungi and Viruses.
2. Media Preparation:

2.2Synchronous. Batch and Continuous culture.

Key Worlds: Classification of Microorganisims. Media Preparation.
Microbial Growth and Growth measurement:

1.Microbial Growth:

EL

,Growth Curve, Generation time. Growth yield. Effect of nutrients
on growth.

1.2.Factor affecting growth: Nutrient. Temperature. Oxygen. pH.
Osmotic pressure.

2. Grow(h measurement'

: 2. € ount Tulbldometnc method Plale count
method Memb1 ane t,ount method Dry weight and Wet method by
measurement of cellular activity. Key Worlds: Growth. Measurement.

Part C: Leaming Resources




Govt. Holkar (Model Autonomous) Science College, Indore

Department: Biotechnology

Year —2021-2022

Text Books, Reference Books, Other Resources

Suggested Readings:

Suggested Readings -

1. Fundamentals of microbiology and immunology; A K Banerjee and Nirmalaya Banerjee, New
Central Book Agency, New Delhi

2. Moderm concepts of microbiology; H.D. Kumar and Swati Kumar., Vikas Publishing House Pvt
Ltd. .2nd Edition.

3. Microbiology ;M.J. Pelczar, E.C.S. Chan and N.R Krieg . McGraw Hill Book company. 1993,
Sth edition

4. A text book of microbiology :R.C Dubey and D K Maheshwari , S Chand and Company ILtd
2004. Ist edition.

5. Microbiology :P.D.Sharma, Rastogi Publication.Meerut.

6.  General Microbiology Vol I and II; C.B. Powar and H.F Dagniwala . Himalaya Publication.

7. Microbiology Fundamental and Applications; S.S Purohit, Agrobias, 7TH Edition.

8. Immunology ;K.R. Joshi, Agrobios. Sth edition.

Suggested digital platforms web links

1 http://www.freebookcentre.net >...free microbiology books downloadjEbooks online Textbooks
http://open.oregonstate.education>... General Microbiology- Open Textbook-Open Textbooks
http://www.freebookcentre.net>... Immune System and Immunology (PDF63P)|download book
http://bmmcollege ac.in>3...PDF Introduction to Immunology
http://www.malecentrum.sk>.. PDK IMMUNOLOGY &MICROBIOLOGY




Govt. Holkar (Model Autonomous) Science College, Indore

Department: Biotechnology
Year — 2021-2022

Part D: Assessment and Evaluation (Theory)

Suggested equivalent online courses :
Maximum Marks: 100
| Continuous Comprehensive Evaluation(CCE): 25 University Exam (UE): 75 Marks

| Internal
Assessment
Continuous Class lest Assignment/Presentation

Comprehen Total
Evaluation(CCE)

External Assessment: | Section (A): Three Very Short Questions (50 Words Each)
University Exam.

03X 03=09

. Section (B) : Four Short Questions (200 Words Each)
Time: 2:00 hours

04 X 09=36

Section (C) : Two Long Questions (500 Words Each)

02 X 015=30 Total 75

Any remarks/suggestions:




Govt. Holkar (Model Autonomous) Science College, Indore

Department: Biotechnology

Part A: Introduction

Program: Certificate Course  Class: BSc.  Semester: SECONDSession: 2021 -2022

Subject: Biotechnology (Major)

1 | Course Code S2-03-1

2 | Course Title Microbiology and Immunology (Theory)

To study this course a student must have had the subject Biology in class 12th. |
Course Type ;

(Core/Elective/Generic
Elective/Vocational/...)

4 | Pre-requisite (If any) Course Objectives: To create general understanding about microbiology and
unmunology

Course Objectives: To create general understanding about |
microbiology and immunology

1. The students will be able to understand microbial diversity and
Nutrition.

2. The students will be able to understand immune system. Iimmune
responses and Vaccination.

3.The students will be able to describe role of immune system

in both maintaining health and contributing to disease.

4. The students will be able to understand inuimunological techniques.
Cowrse Learning Outcomes: At the end of the course student will
familiar with -

1. Microbial diversity and nutrition.

2. Immune systemn, its properties and types.

3. Immunoglobulin structure, types and functions and can apply the
concept of hypersensitivity and vaccination for different diseases.

4 Perform various immunological techniques.

4

5 | Course Learning
Qutcomes (CLO)

6 | Credit Value

Max.Marks40 (CCE) + 60(End Semester | Min. Marks 35
or theory Exam.
External Evaluation Total =100

7 | Total Marks




Govt. Holkar (Model Autonomous) Science College, Indore

Department: Biotechnology

Part B: Content of the Course

B.Sc. II Semester Paper:Microbiology and Immunology(Major)Total numbers of Lectures — 60

Topic Number
of
Lectures

History, Basic concepts of Microbiology and Culture Media preparation 11
1. History. Basic concepts of Microbiology:

1.1Fundamental, Histoi and evolution of microbioloii',

1.2Classification, General characteristic and structure of Bacteria,
Fungi and Viruses.

2. Media Preparation:

= : B

Transport media.

2.2Synchronous. Batch and Continuous culture.

Key Worlds: Classification of Microorganisms. Media Preparation.
Microbial Growth and Growth measurement:

1.Microbial Growth:

1.1,
Growth yield. Effect of nutrients

on growth.

1.2. Factor affecting growth: Nutrient. Temperature. Oxygen. pH.

Osmotic pressure.

2.Growth measurement:

2.1 Measurement of Growth (Direct and Indirect methods) : cell number, Cell Mass and Cell
Activity. 22. Cell Count: Turbidometric method. Plate count method . Membrane count
method . Dry weight and Wet method by measurement of cellular activity. Key Worlds:
Growth. Measurement.

Basics of Immunology:

1. Basics of Immunology:

1. 1. g 1 = cytosis

complement and Inflammatory responses.

1.2.Immune cells and organs : Structure. Function and Properties

of immune cells - Stem cell, T-cell, B-cell . NK~cell .

Macrophagus , Neutrophil. Eosinophil .Basophil. Mastcell.Dentric cell.

1.3. Immune organ: Bone marrow, Thymus. Lymph Node, Spleen, Lymphatic System.

Key Worlds: Immunity. Inmune cells.

Immunoglobulins and Immune response:

1. Immunoglobulins

1.1.Antigens: Characteristics of an antigen: Foreignness.

Molecular size . Chemical composition and Heterogeneity .

Antigen Adjuvants , Epitopes, Haptens.

Allotypic , Idiotypic). Monoclonal. Polyclonal and Chimeric

antibody.

2.Immune response :

2.1. Generation of immune response: Primary and Secondary immune response, generation of
Humoral response (Plasma and Memory cell),

Generation of cell mediated imnmmne response (self MHC restriction, T-cell activation. Co-
stimulatory signals). Killing Mechanisms by CTL and NK cells, Introduction to tolerance. Key
Worlds: Antigens. Antibody.




Govt. Holkar (Model Autonomous) Science College, Indore

Department: Biotechnology

Microbial, Immunological Techniques and Vaccination:
1 R o) o

3.Vaccination:

3.1. Vaccmes and vaccination: Rubella. Varicella (Chickenpox). Polio. Diptheria. Hepattis
vaccine.

Key Worlds: RIA. ELISA, Laminar air flow. Autoclave. Vaccine.

Part C: Learning Resources

Text Books, Reference Boolks, Other Resources

Suggested Readings:
Suggested Readings -

1.

2.
3
4,
5

6.

8.

Fundamentals of microbiology and immunology: A.K Banerjee and Nirmalaya Banerjee, New Central Book Agency, New Delln
Modem concepts of microbiology: H.D. Kumar and Swati Kumar.. Vikas Publishing House Pvt Ltd. .2nd Edition.

Microbiology :MLI. Pelczar. E.C.S. Chan and N.R.Krieg . McGraw Hill Book company. 1993, 5th edition

A text book of microbiology :R.C.Dubey and D.K Maheshwari , S Chand and Company Ltd 2004. Ist edition.

Microbiology :P.D.Sharma, Rastogi Publication Meert.

General Microbiology Vol I and IT; C.B. Powar and H.F Dagniwala . Himalaya Publication.

Microbiology Fundamental and Applications: S.S.Purohit, Agrobias, 7TH Edition.

Immunology ;K.R. Joshi. Agrobios. 5th edition.

Suggested digital platforms web links

1

3
4
5

http://www. freebookcentre.net >.. free microbiology books downloadjEbooks online Textbooks
http://open. oregonstate.education™... General Microbiology- Open Textbook-Open Textbooks
btp:/ Awww. freebookcentre.net>.. . Immune System and Immunology (PDF63P)|download book
hrtp://hmmeollege.ac.in>3.. PDF Introduction to Inmunology
http:/Avww.malecentrum sk PDK IMMUNOLOGY &MICROBIOLOGY




Govt. Holkar (Model Autonomous) Science College, Indore

Department: Biotechnology

Part A: Introduction

Program: Certificate Course  Class: B.Sc. Semester: SECONDSession: 2021 -2022

Subject: Biotechnology Practical (Major)

Course Code

S2-02-1

Course Title

Lab on Microbiology and Tmmunology

Course Type
(Core/Elective/Generic
Elective/Vocational/...)

Core Course

Pre-requisite (If any)

To study this course a student must have had the subject
Biology in class 12,

Course Learning Outcomes
(CLO)

Course Objective :

The objective of the course is to prepare students competent in
subject through in-depth lecture and laboratory practices-

1The students will be able to identify microbes using modern
techniques.

2.The students will acquire skill and competence in microbiological
and immunological laboratory practices applicable to
microbiological research or clinical methods of immunology,
mcluding accurately reporting observations and analysis.

Course Learning Outcomes:

On completion of this course, learners will be able to have sufficient
scientific understanding of microbiology and immunology-

1 Students apply concept. Principle and types of sterilization
methods viz performing microbiological experiments.

2 Students apply the concept and characteristics of antiseptic,
disinfected and their mode of action in day-to-day life.

3 Students will apply principle, working and applications of
instruments - Laminar airflow. Autoclave, Hot air oven etc

6 | Credit Value

2

7 | Total Marks

Maximum Marks: 40+60  Minimuim Passing Marks: 35




Govt. Holkar (Model Autonomous) Science College, Indore

Department: Biotechnology

Part B : Content of the Practical Course

Total numbers of Lectures (in hours per week) :2 hours per week

Topics

List ofPracticals

] To perform Aseptic technique. Cleaning of glassware's, preparation of Cotton Plugging and
Sterilization.

2 To prepare Bacterial and Fungal media.

3.To 1solate microbes from Air. Water and Soil.

4.To Study dilution and plating by Pour Plate. Spread Plate methods.

5.To Study microorganisms by Staining method - Simple staining. Gram staining. Endospore
staming, Fungal staining. Negative staining

6.To identify bacteria based on staining. Shape and Size.

7.To enumerate microorganism - Total and Viable count.

8.To study Antibiotic sensitivity of microbes by the use of antibiotic discs.

9.To 1solate and 1dentify pathogenic bacteria from sewage and waste water.

10.To Determine growth curve and generation time of E. coli.

11.To identify of human blood groups.

12.To enumerate total WBC of the given blood sample by hemocytometer.

13.To enumerate differential Leukocyte of the given blood sample.

14.To enumerate total RBC of the given blood sample by hemocytometer.

15.To isolate and Identify aquatic Fungi from Local water body.




Govt. Holkar (Model Autonomous) Science College, Indore

Department: Biotechnology

Part C: Leaming Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

1 Laboratory Techniques in Modern Biology ;N.Swarup . S.C. Pathak . S. Arora . Kalyani Publication.
New delhi.

2 Integrated Methodologies in Biology :ShashiShrivatava .P. Banerjee . Arun Prakashan. Gwalior.

3 Experiment in Microbiology Plant Pathology and BiotechnologyiK.R.Anejaa, New Age International
New Delhi. 2007.

+ Laboratory Manual of Biotechnology :P N.Swamy . Rastogi Publication Meerut.

5 Practical Microbiology ;R.C.Dubey , D K Maheshwari , S Chand &Company. Delhi.

6 Manual of Experiments in Biotechnology :Leena Lakhani. Sheebakhan . Kailash PustakSadan. Bhopal.

Suggested digital platforms web links
Ihttp://lipguides.uphsc.edu>...ebooks Microbiology Immunology & Biochemistry

2http://bookauthoritv.orft=...Microbiology eBook Suggested equivalent online courses :

Assessment and Evaluation (Theory)

Internal Marks External Assessment
Assessment

C‘la;s interaction 10 Viva-voce on Practical
/Quiz

Attendance 5 Practical Record File

Assignment 10 Table Work Experiment
(Charts/Models/Se
minar /Rural
Service
/Technology
Dissemination/Re
port of
Excursion/Lab
Visits/Survey/Ind

ustrial Visit)

Total 25 Total

Suggested Continuous Evaluation Methods:
1. Major experiment

Minor experiment-1
Minor experiment-2
Spotting

Viva-voce

Practical Record.




Govt. Holkar (Model Autonomous) Science College, Indore

Department: Biotechnology

Part A: Introduction

Program: Certificate Course ~ Class: B.Sc.  Semester: SECONDSession: 2021 -2022

Subject: Biotechnology (Minor)

Course Code S2.03-M

Course Title Cell Biology and Biochemistry (Theory)

Course Type Core Course

(Core/Elective/Generic
Elective/Vocational/...)

Pre-requisite (If any) | To study this course, a student must have had the subject Biology
in 12%lass.

' Conisé Learilng Cogrse Objcc‘ti\-'e:-The Ma@ Ob‘.jective of the course will be to build_ the
Outcomes (CLO) basic foundation for studying Biotechnology. The Demand For Trained

workforce in Biotechnology is ever growing in Fundamental Research

and Industry Sector. Academic and Research Sectors also

Require Interdisciplinary trained manpower to foster the Biotechnology

Revolution. The restructured syllabus combines basic principles of

Chemical and Biological sciences i light of advancements in

technology. The cwriculum aims to impart basic knowledge with

emphasis on ifs applications to make the students ready for industries

and research work in concemed field-Learning Outcome :-At the end of

the paper. a student should be able to :

1.Understand basics of cell biology.

2.Appreciate the mportance of bonding and spatial arrangements of

molecules for proper functioning and stability.

3.Understand both the physical as well as chemical properties of

biomolecules

4. The Student Could Pursue a career in biochemical testing. The

decrease of increase in the amount of some of the biomolecules can have

clinical significance.

5. Students can also go in for medical Laboratory Technique Courses,

opening opportunities in hospitals and pathological laboratories,

Theory — 4

6 | Credit Value

Maximum Marks: 40(CCE)+60 Minimum Passing Marks: 35
(End Semester or Theory Exam)
External Evaluation Total=100

7 | Total Marks




Govt. Holkar (Model Autonomous) Science College, Indore

Department: Biotechnology

Part B: Content of the Course

Total numbers of Lectures (in hours per week): 4 hours per week (Total 60hours)

B.Sc. IT Semester Paper: Cell Biology and Biochemistry (Minor)

Topic

Number of
Lectures

Cell as a Basic Unit:

1. Historical background of the Cell
1.1 History of Cell Biology.

1.2 Cell Structure.

1.3 Cell Theory.

2. Prokaryotic Cell and Cell Organells:

2.1 Ulirastructure of Prokaryotic Cell.

22 Structure and funiction of cell organclles: Flagella, Pili, Cell wall Cytoplasmic
membrane. Nuclear region. Ribosomes. Vacuoles. Metachromatic  granules. Spores
and  Cysts, Microtubules, Microfilaments, Centriole.

2.3 Difference between Prokaryotic and Eukaryotic cells.

Key Words: -Cell theory, Prokaryotic Cell

15

Cell Organelles and Cell Cycle:

1. Eukaryotic Cell and Cell Organells:

1.\ Ultratructure of Eukaryotic cell (Plant and Animal cells)|
ISR  Ccl! membranc. Mitochondria.

Chloroplast, Endoplasmic reticulum, Golgi bodies, Lysosomes.
Peroxisomes, Nucleus.

2. Cell Cycle:

2.1. Cell cycle and Cell division.

2.2. Apoptosis or Cell death

Key Words:-Eukaryotic cell. Cell organelles. Cell cycle, Apoptosis

Molecular Structure of Water :

1. Water structure and Buffer:

11 Properties of Water.

1.2 Interaction of Water.

1.3 Role of Water in Bio molecular Structure.
14

Key Words:- Water uffer, Chemical bonds.

Unit IV

Biomolecules:

Lipids,
3. Proteins and Nucleic Acids.
Key Words:-Carbohydrates, Proteins. Lipids. Nucleic Acids.

Unit V

Tools and Techniques
1 :




Govt. Holkar (Model Autonomous) Science College, Indore

Department: Biotechnology

Part C: Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

1. Industrial Biotechnology - B.D. Singh
Textbook of Biochemistry - S.P. Singh
Cell and Molecular Biology - P.K. Gupta
Cell Biology - P.S. Verma and Agrawal
Cell and Molecular Biology. - S.C.Rastogy
Cell Biology. - P.S. Verma and Agrawal

Suggested equivalent online courses :
https://pubs.acs.org/loi/bichaw (for Biochemistry),
https://pubs.acs.orE/lot/bipret, https://Ruides. lib.uh edwbiotech (for biotechnology)
http://www.freebookcentre.net/BioloRv/BioTechnoloRv-8ooks.hitml e books on biotechnology
https://www.phindia.com/Books/ShoweBooks/MTEXNA/BiotechnoloRve books on
biotechnology

5. https://bookauthority.orR/books/best-biotechnoloRv-ebooks e books on biotechnology

Part D: Assessment and Evalunation (Theory)

Maximum Marks: 100 Continuous Comprehensive 10
Evaluation(CCE): 25 25
University Exam (UE): Time :02.00 Hours 75
Internal
Assessment 15
Continuous &

ComprehenEvaluat Class lest - -
fon(CCE) Assigmment/Presentation 04

Total 25

External | Section (A): Three Very Short Questions (50 Words Each) 03 X 03=09
Assessment:

University Exam. Section (B) : Four Short Questions (200 Words Each) 04 X 09=36

Section (C) : Two Long Questions (500 Words Each) 02X 015=30




Govt. Holkar (Model Autonomous) Science College, Indore

Department: Biotechnology

Part A: Introduction

Program: Certificate Course  Class: B.Sc. Semester: SECONDSession: 2021 -2022

B.Sc. IT Semester PaperPractical : Cell Biology and Biochemistry (Minor)

Course Code S2-03-M
Lab work for Cell Biology and Biochemistry

Course Title

Course Type (Core/Elective/Generic CureCasise

Elective/Vocational/...)

Pre-requisite (If any) To study this course, a student must have had the subject

Biology m 12TH class.

Course Learning Outcomes (CLO) Course Objective:-The Main Objective of the course will
be to give hands-on practical knowledge in Biotechnology.
The Demand For Trained workforce in Biotechnology is
ever growing in Fundamental Research and Industry
Sector. Academic and Research Sectors also
Require Interdisciplinary trained manpower to foster
the Biotechnology Revolution.  The curriculum aims to
mmpart basic knowledge with emphasis on its applications
to make the students ready for industries and research
work in concerned field.

Learning Outcome :-At the end of the paper, a student
will be able to

1.Understand basic techniques of cell biology.

2. Know the physical as well as chemical properties of
biomolecules

3.Pursue a career in biochemical testing. The decrease of
increase in theamount of some of the biomolecules can
have clinical significance.

4.Take medical Laboratory Technique Courses, opening
opportunities inhospitals and pathological laboratories.

Credit Value Practical -2

Total Marks Maximum Marks: 40+-60 Minimum Passing Marks: 35




Govt. Holkar (Model Autonomous) Science College, Indore

Department: Biotechnology

Part B : Content of the Practical Course

Total numbers of Lectures (in hours per week) :2 hours per week
B.Sc. II Semester PaperPractical : Cell Biology and Biochemistry (Minor)

Credits - 2 (Practical: 30 hours)

| Scheme of Practical Examination: - Max. Marks (25 + 75 = 100)

(A) Internal Assessment. : -Max. Marks 25

1. Class Interaction. 05

2 Quiz. 05

3 Seminar. 07

4. Assignment( Charts. Rural Service. Technology Dissemination/Excursion/ Lab Visit/Industrial

Training. 08

(B)  External Assessment:-Max. Marks 15
Major experiment 10
Minor Experiment -1 10
Minor experiment-2 15
Spotting. 15
Viva — Voce 10
Practical Record.

List of Experiments/Exercise.

1. To study the plant cell structure using various plant materials.
2. To study the animal cell structure using cheek cells.

3. To Prepare Onion root tip for the stages of Mitosis.

4.To Prepare and study the different stages of Mitosis and Meiosis.
5.To analyze Carbohydrates Quantitatively

6.To analyze proteins Quantitatively

7.To analyze lipids Quantitatively

8.To Prepare Buffers.

9.To Separate plant pigments by Paper Chromatography.

10.To Separate amino acids by TLC.




Govt. Holkar (Model Autonomous) Science College, Indore

Department: Biotechnology

Part A: Introduction

Program: Certificate Course  Class: B.Sc. Semester: [ISession: 2021 -2022

Subject: Biotechnology (Open Elective)

Course Code S3-03-0

Course Title Immunology (Theory)

To study this course a smudent must have had the subject Biology in class

Course Type 12th.

(Core/Elective/Generic
Elective/Vocational/...)

Pre-requisite (If any) Course Objectives: To create general understanding about microbiology and
inmunology

Course Objectives: To create general understanding about
microbiology and immunology
1 .The students will be able to understand microbial diversity and
Nutrition.
2. The students will be able to understand immune system.Immune
responses and Vaccination.
3.The students will be able to describe role of immune system
in both maintaining health and contributing to disease.
4. The students will be able to understand immunological techniques.
Course Learning Outcomes: At the end of the cowrse student will
familiar with -
1. Microbial diversity and nutrition.
2. Immune system, its properties and types.
3. Immunoglobulin structure, types and functions and can apply the
concept of hypersensitivity and vaccination for different diseases.
4 Perform various immunological techniques.
4

Course Learning
Qutcomes (CLO)

6 | Credit Value

Maximum Marks: 40(CCE)+60 (End Semester
or Theory Exam) Min. Marks 35

External Evaluation Total=100

7 | Total Marks




Govt. Holkar (Model Autonomous) Science College, Indore

Department: Biotechnology

Part B: Content of the Course

B.Sc. I Semester Paper :Microbiology and Immunology(Minor)Total numbers of Lectures — 60

Topic Number of
Lectures

Basics of Immunology: 1
13 :

1.1.Concept of Innate and Acquired immunity. Phygocytosis
complement and Inflammatory responses.

Macrophagus , Neutrophil. Eosinophil .Basophil. Mastcell. Dentric cell.

1.3. Immune organ: Bone marrow, Thymus. Lymph Node, Spleen. Lymphatic System.
Immunoglobulins and Immune response:

1. Immunoglobulins

1.1.Antigens: Characteristics of an antigen: Foreignness.

Molecular size , Chemical composition and Heterogeneity ,

Antigen Adjuvants , Epitopes, Haptens.

1:2 l—
Antigenic determinant on antibodies( Isotypic,

Allotypic , Idiotypic). Monoclonal. Polyclonal and Chimeric
antibody.
Key Worlds: Immunity. Immune cells.

2.Immune response :
2.1. Generation of immune response: Primary and Secondary immune response, generation of
Humoral response (Plasma and Memory cell).

(self MHC restriction, T-cell activation, Co-stimulatory
signals). Killing Mechanisms by CTL and NK cells, Introduction to tolerance. Key Worlds: Antigens.
Antibody.

Microbial, Immunological Techniques and Vaccination:

1 Microbial Techniques :

1.1. Principle. Working and applications of instruments -Laminar airflow. Autoclave, Hot air oven.
2.Immunological techniques:

2.1 Wi ;

3.Vaccination:
3.1. Vaccines and vaccination: Rubella.Varicella(Chickenpox), Polio.Diptheria.Hepafitis vaccine.
Key Worlds: RIA. ELISA. Laminar air flow. Autoclave, Vaccine.




Govt. Holkar (Model Autonomous) Science College, Indore

Department: Biotechnology

Part D: Assessment and Evaluation (Theory)

| Suggested equivalent online courses :
Maximum Marks: 100
Continuous Comprehensive Evaluation(CCE): 25 University Exam (UE): 75 Marks

| Internal
Assessment
go““"";"sF ki Class lest Assignment/Presentation
‘omprehenEvaluatio |
n(CCE) Total

| External Assessment: | Section (A): Three Very Short Questions (50 Words Each)
University Exam.

03 X03=09

. Section (B) : Four Short Questions (200 Words Each)
Time: 2:00 hours

04 X 09=36

Section (C) : Two Long Questions (500 Words Each)

02 X 015=30 Total 75

Any remarks/suggestions:




Govt. Holkar(Model Autonomous) Science College, Indore

Department: Biotechnology &

Year - 2021-2022

Program:B.Sc. Class:B.Sc. II Year
Paper Title of the Theory Practical
Paper

Exte | Mini | CCE | Mini Maximum Minimum
rmal | mum mum | 1

mini
mumn

Biophysics and
Biochemistry

Paperll | Bioinstrument
ation,
Biostatistics
and
bioinformatics

ExpertsMembers(Name &Signature)
Name ' Designation Signature
Dr. KiranBillore Chairman

Dr. A Nighojkar [ VCMember

Dr. Bhavesh Patel SubjectExpert

Dr. R K Garg SubjectExpert

Mr NiteshJasani RepresentativefromIndustry

DrRekha Sharma . Member

| Mrs FaridaJohar | Alumni.




Govt. Holkar(Model Autonomous) Science College, Indore

Department: Biotechnology &

Year - 2021-2022

PartA:IntroductionforCode

Program:BScBiotechnology Class: BSc. Session
202122

Subject:Biotechnology

CourseCode 203 -1

CourseTitle Paperl: BiophysicsandBiochemistry

CourseType Core Course

Pre-requisite(IfAny) Tostudy thiscourse, astudent musthavePassed B.Sc. [Year
mBiotechnology.

Course Afterthe completionofthiscourse studentswillhave understandingof-
LearningOutco
me CO1:Tostudyof fundamentalsofbioenergetics

CO2:TostudyVarionsBiophysicalmethods andtheirapplications.

CO3:Toknowthebasicconceptofbiochemistry differenttypesofbonds.Struc tureandfunc
tion, Concept ofpH. acid baseandbuffer

CO4:ToKnowtheClassification.structureandpropertiesofcarbohydrates. lipids. Aminoa
cids, Proteins andnucleicacids.

CO5:Mechanismofenzymecatalysis.enzyme kinetics andenzymeregulation.
CreditValue 4

TotalMarks Mazx Marks: 50 MinMarks:17

Experts Members(Name&Signature)
Name ‘ Designation
Dr. KiranBillore | Chairman

Dr. A Nighojkar : VCMember

Dr. Bhavesh Patel | SubjectExpert

Dr. R K Garg SubjectExpert

i ManeshJaﬁam i iiepresenféﬁ'vefi'onﬂilduétiy

Dr Rekha Sharma | Member

Mrs FaridaJohar | Alumni




Govt. Holkar(Model Autonomous) Science College, Indore

Department: Biotechnology &

Year - 2021-2022

PartB: Content oftheCourse

Total Numberof lecture Hours-60

Unit Topics
Tt v Theriaodyiainiesysien Eaulibri ermodyaichvsandbeimppica
-.Differenn)pesofprocesses.thelmwynamicvanablesandEntropy.
Thermodynamicpotentialsandrelations,Maxwell'sequations, Fundamentalequationofheatflo
W.
General Biophysical methods: Measurement of pH, Radioactive labeling &
countin OSSO -
definitions,factorsinfluencing them and their application in biology. Bragg's equation,
Reciprocal

lattice,Millerindices&UnitCell, ConceptofdifferentCrystalstructure, determinationoferystal
structure.

FundamentalsofBiochemistry:Biochemistryasmolecularlogicoflivingbeings. Axiomsof
living matter, Major organic Compounds of animate objects a general view.
Chemicalelements_ structureofatoms, moleculesandchemicalbonds,ionic covalent,coordinate
andhydrogenbonds.Structure, functionandpropertiesofwater, waterasuniversalsolvent,

Acids.basesandsalts, pH and buffers.
Unit IV I e
e lipids. proteins, aminoacidsand micleicacidsandvarious typesofRNA’s
Unit V Enzymes: Structure, classification and function-Active site, energy ofactivation,
transitionstatehypothesis lockandkeyhypothesis,inducedfithy pothesis, ConceptofKm-
Michaelismenten equation. Various types of enzyme inhibition and identification
usingdouble reciprocal plot. Introduction to Allosteric enzymes. Definition of
holoenzyme,apoenzyme,coenzyme,cofactor,prostheticgroupandtheirexamples,Conceptof
ribozyme,multiple forms, isozymesandabzymes.

Experts Members(Name&Signature)
Name Designation Signature
Dr. KiranBillore Chairman

Dr. A Nighojkar VCMember

Dr. Bhavesh Patel SubjectExpert

Dr.R K Garg SubjectExpert

Mr NiteshJasani RepresentativefromIndustry

Dr Rekha Sharma Member

Mrs FaridaJohar Alumni




Govt. Holkar(Model Autonomous) Science College, Indore

Department: Biotechnology &

Year - 2021-2022

PartC:Learning Resources
TextBooks, ReferenceBook,OtherResource

Recommended Books:
PrinciplesofBiochemistry,Lehninger

. Fundamentalsof Biochemistry J.I.. Jain
. Biochemistry,VoetandVoet.

. Textbook ofBiochemistry -S.P. Singh.
. Biophysics:MohanP.Arora.

. Biophysics:Pattabh&Gautham

. Biochemistry:A C. Deb.

. Biomolecule:Mohan P. Arora

Principlesofbiochemistry (2005),Nelson &cox

PartD:AssessmentandEvaluation (Theory)
SuggestedContinuousEvaluationMethods

Maximum Marks: 50 marks
Contmuous Comprehensive Evaluation (CCE): 10

marksUniversityExam (UE):40 marks

Internal  Assessment: Test/Assignment/Presentation Totall0 Marks
ContinuousComprehensive

Evaluation(CCE)

External Assessment: University Section(A):Oneobjectivefromeachunit(Tot | 05 X 01 =05

alfive MCQ)

(UE)Time 3:00 hours
Section(B):Onelongquestionfromeachunit
(Total 5 questions )

Total 50Marks

05X 07=35

Experts Members(Name&Signature)
Name ' Designation Signature
Dr KiranBillore | Chairman

Dr. A Nighojkar VCMember

Dr. Bhavesh Patel SubjectExpert

Dr.R K Garg ? SubjectExpert

Mr NiteshJasani RepresentativefromIndustry

Dr Rekha Sharma : Member

Mrs FaridaJohar Alumni




Govt. Holkar(Model Autonomous) Science College, Indore

Department: Biotechnology &

Year - 2021-2022

PartA:IntroductionforCode
Program:BScBioinformatics | ClassBSc | YearII | Session 2021-22
Subject:Biotechnology
Course Code 203-I
| CourseTitle ' Paperll:Bioinstrumentation,Biostatistics and bioinformatics
CourseType Core Course
Pre-requisiteIfAny) To study this course, a student must have Passed B.Sc.I Year in
Bioinformatics.
Course After the completion of this course students will have understanding
LearningOutco of-CO1:The basics knowledge Microscopy and separation of

me biomolecules by centrifugation.

CO2:Youhave  the  basics knowledgeaboutChromatography
andelectrophoresis.

CO3:Youhaveideaaboutspectrophotometry andcolorimetry.

CO4: ThebasicsconceptofBiostatisticsinthefieldotbiology.
CO5:YouhaveideaaboutComputerandBasicBioinformatics.
CreditValue 4

TotalMarks Max Marks:S0 | Min Marks :17

Experts Members(Name&Signature)
Name Designation Signature
Dr. KiranBillore Chairman

Dr. A Nighojkar VCMember

Dr. Bhavesh Patel SubjectExpert

Dr. R K Garg SubjectExpert

Mr NiteshJasani | Representativefromdustry

DrRekha Sharma Member

Mrs.FaridaJohar | Alumni




Govt. Holkar(Model Autonomous) Science College, Indore

Department: Biotechnology &

Year - 2021-2022
PartB: Content oftheCourse
Total Numberof lecture Hours-60
Unit Topics
Unit I Microscopy-

Unit I IChromatogra ph_vande m’ohoresls,Chromatograp hy:Principlesandapplication,
Principle and application of electrophoresis, Agarose gel -electrophoresis.

Immunoelectrophoresis.Blotting: Southern. Western andNorthern Blotting.
Unit III “

Unit IV Biostatistics ~Introduction,Scope, applicationand

Probability definition Randomvariableanditsdistribution.Binom

ialprobability
distribution.

Unit V c 2ristics cap: 2 0rgamzation
f hardwar ut de memory. control unit arithmetic logic unit. outputdevices);
software: (system software; application software, languages - low level, high
level),internetapplication.
BasicBioinformatics:Introductiontointernet.searchEngines(Google. Y ahoo.Entrezetc) Biological
Database:Sequencedatabase(EMBL.Genbank,DDBJ,-

UNIPORT.PIR. TrEMBL).Proteinfamily/domaindatabases(PROSITE prints pfam BL OCK efc).
Cluster

databases—Al

Experts Members(Name&Signature)
Name Designation Signature
Dr. KiranBillore Chairman

Dr. ANighojkar VCMember

Dr. Bhavesh Patel SubjectExpert
Dr. R K Garg SubjectExpert

Mr NiteshJasani RepresentativefromIndustry

DrRekha Sharma Member

Mrs FaridaJohar Alumni




Govt. Holkar(Model Autonomous) Science College, Indore

Department: Biotechnology &
Year - 2021-2022

PartC:Learning Resources

TextBooks, ReferenceBook,OtherResource

RecommendedBooks:
AtextbookofBioinformaticsby Sharma &Munjal&Shankar.

BiomformaticsbyCSV Murthy

Basic Bioinformaticsby S.Ignacimuthu, S.J

Bioinformatics: Concepts.Skills andApplicationbyS.CRastogi N.Mendiratta& ParagRastogi.

PracticalGuideforbasic Bioinformatics&BiostatisticsbyP. Tiwari&P Panday
Biostatistics byB Prasad.
StatisticalMethodsby S PGupta.

Fundamentals of Statistics by S.C.
Gupta Biostaticsby P.N. Arora.

PartD:AssessmentandEvaluation (Theory)

I Suggeste&(‘ ontimousEvaluationMethods

Maximum Marks: 50 marks
Continuous Comprehensive Evaluation (CCE): 10

marksUmversityExam (UE):40 marks

Internal  Assessment:  Continuous | Test/Assignment/Presentation
ComprehensiveEvaluation(CCE)

Total 10 Marks

External Assessment: University Section(A):OneobjectivefromeachunitiTot
alfive MCQ)
(UE)Time 3:00 hours
Section(B):Onelongquestionfromeachunit
(Total 5 questions )

Total

05X 01 =05

05X 07 =35

SOMarks

Anyremarks / Suggestion

Experts Members(Name&Signature)

Name Designation

Dr. KiranBillore Chairman

| Dr. A Nighojkar VCMember

Dr. Bhavesh Patel SubjectExpert

Dr.R K Garg SubjectExpert

Mr NiteshJasani RepresentativefromIndustry

DrRekha Sharma Member

Mrs FaridaJohar Alimni




Govt. Holkar(Model Autonomous) Science College, Indore

Department: Biotechnology &
Year - 2021-2022

PartA:IntroductionforCode

Program:BScBioinformatics

| Class:BSc | Year:Second | Session:2021-22

Subject:Biotechnology

CourseCode

PRBT203

CourseTitle

Practical

CourseType

Core Course

Prerequisite
(fAny)

Tostudythiscourse,astudentmusthavePassedB.Sc.IYearinBiotechnol
ogy.

Course
Learning
Outcome
(CLO)

CourseObjectives: Tounderstandthebasicconceptofinstrumentation
and techniques.
CourseOutcomes:Afterthecompletionofthiscoursestudentswillhaveunderst
anding of-

CO1: Tounderstandthe working principleof variousinstruments.
CO2:Studenthaveenhancedownskillrelatedbiophysicaltechniquesand
experimentalmethodsalsogivesanopportunityofjobandresearchandlab
practices.

CO3:Toenhancethebasicknowledge of computerused in biology.
CO4:Thiscoursealsoprovidesjoborientknowledgeabouttheinnovative
techniquesand testmethod.
CO5:TounderstandthetoolsandtechniqueslikeNCBIusedin
biotechnology.

CreditValue

2

TotalMarks

Max.Marks:50 | Min Marks :17

Experts Members(Name&Signature)

Name

Designation

Dr. KiranBillore

| Chairman

Dr. A Nighojkar

| VCMember

Dr Bhavesh Patel

SubjectExpert

Dr. R K Garg

| SubjectExpert

Mr NiteshJasani

‘ RepresentativefromIndustry

DrRekha Sharma

Member

Mrs.FaridaJohar

T .
Alumni

Signature




Govt. Holkar(Model Autonomous) Science College, Indore

Department: Biotechnology &

Year - 2021-2022
PartB: Content oftheCourse
Total Numbersof lectures(inhours perweek):4 hoursperweek(Total60 Hours)
Practical Topics No of
Lecture
hours

Topics
l.p Principles and working knowledge of instruments like colorimeter,
pHmeter, Centrifuge, Spectrophotometer.Microscopeete.
Qualitativeanalysisof Carbohydrates, ProteinsandLipids
QualitativeestimationofProteinbyFolin-Lowrymethod.
Quantitativeestimationofsugarby NelsonSmogyi-smethod
Determination ofenzymeactivityby amylase.
StudytheeffectofpHonenzymeactivity,
Studytheeffectofiemperatureonenzyme activity.
Separation ofaminoacidsbyTLC
Separation ofleafpigmentsbyPaperChromatography

. Estimation ofHemoglobin.

. RBCcounting by haesmatocytometer.

. WBCcountingby Differential‘or totalcellcount.

. Measurementofbleedingandclottingtime

. Measurementof HeminCrystals.

. Estimation of Betacarotene incarrots

. Estimationof ascorbic acid inlemon juice.

. Determination ofiodinenumber offatsample.

. Determination of phosphorus content in plant material
(Colorimetricmetho