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BIOTECHNOLOGY

VISION
+ To be a Centre of Excellence in field of Biotechnology education, research, training and

entrepreneurship guided by sound scientific principles, quality teaching and thrust for
improvement.

MISSION
+ To develop a strong Biotechnology Engineering program based on quality education,
research and training.
+ To impart quality education to the students and enhance their skills which will make
them globally competitive.
+ To develop trained biotechnology professionals who can contribute to the continuous
improvement of biotechnological services and products.

+ To develop scientific and/or technical resources as per biotechnology industry demands.



M.Sc., Biotechnology

Programme Outcomes (POs)
Upon completion of the programme, the postgraduate will be able to

PO1:

PO2:

PO3:

PO4:

PO5:

PO6:

PO7:

POS8:

Gain advanced knowledge resulting in entrepreneurship; innovation and newer
opportunities for being employable in public and private sectors, research and
development organizations.

Apply enhanced new techniques and adopt new technologies needed in the respective
disciplines.

Appreciate the diversity of behaviour in professional practice and act in accordance
with the core values of chosen profession.

Demonstrate the knowledge, values and skills to be critical consumer of research
practice and possess investigative skills to evaluate the practice.

Engage in lifelong learning process, have the ability to communicate the findings of
Languages Commerce Management Studies Social Work/Computing Sciences/Physical
Sciences/Biological Sciences/Life Sciences with the current knowledge.

Understand the impact of professional science and technological solutions in societal
and environmental contexts and for sustainable development.

Introduce competent biotechnologist's who can implement their knowledge base in
advanced processes and applications in Biotechnology in the various fields of
agriculture, industry, healthcare and environment.

Attain an ability to standardize and to conduct experiments, as well as to analyze and
interpret data accordingly. They will gain an individual and team work ability to
function on multi-disciplinary teams.

Programme Specific OQutcomes (PSO’s)

PSOL1:

PSO2:

PSO3:

PSO4:

PSO5:

Basics and current updates in the areas of Biochemistry, Molecular biology, Plant tissue
culture, Genetic Engineering, Bioinformatics rDNA, Industrial Biotechnology,
Fermentation Technology, Agriculture & Environmental Biotechnology are included to
train the students and also sensitize them to scope for research.

Administer skill sets to understand the rationales behind various regulatory bodies
governing the R&D in the biotechnology industry.

An ability to conduct experiments, as well as to analyze data, understood the basic
concepts, fundamental principles, and the scientific theories related to various scientific
phenomena and their relevancies in the day-to-day life.

An ability to acquire the skills in handling scientific instruments, planning and
performing in laboratory experiments to meet desired needs within realistic constraints
such as economic, environmental, social, political, ethical, health and safety,
manufacturability, and sustainability in biotechnology.

Graduates will exhibit contemporary knowledge in Biotechnology and will be eligible
for doing jobs in pharmaceutical and biotechnological Industry and also graduates who
attain professional leadership role.
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M.Sc. BIOTECHNOLOGY
CHOICE BASED CREDIT SYSTEM-LEARNING OUTCOMES BASED CURRICULUM FRAMEWORK (CBCS- LOCF)

(For the candidates admitted from the academic year 2025 - 2026 onwards)

Max. Mark
Semester Course Code Title of the Course I?Vt\'/eHe{(s Credits IE)T:n?Ie-In:s CIA I:;E a:'os'cal
25PBT1CC1 Biochemistry 6 5 3 25 | 75| 100
25PBT1CC2 Cell and Molecular Biology 6 5 3 25| 75| 100
Biochemistry and Cell and
25PBTICPI Molecular Biology — Practical 6 4 3 40 160 100
25PBT1EC11 | Bioinstrumentation/
! 25PBT1EC12 | Biostatistics 6 3 3 25|75 100
25PBT1EC21 | Enzymology/
25PBT1EC22 | Nano Technology 6 3 3 25|75 100
25PBTVAl Value Added Course-1* - 2* 2 50 | 50 | 100*
Total 30 20 - - | - | 500
25PBT2CC3 Microbiology 6 5 3 25| 75| 100
25PBT2CC4 Genetic Engineering 6 5 3 25| 75| 100
General Microbiology and
25PBT2CP2 Genetic Engineering — Practical 6 4 3 40160 | 100
25PBT2EC31 | Dairy Biotechnology/
25PBT2EC32 | Molecular Developmental Biology S 3 3 251751 100
1i 25PBT2EC41 | Bioinformatics/
25PBT2EC42 | Pharmaceutical Biotechnology S 3 3 251751 100
25PBT2NME1 | Vermicomposting Technology 2 2 3 25| 75| 100
25PBT20C SWAYAM/NPTEL/MOOCS o
Online Course
25PBTVA2 Value Added Course-2* 2* 2 50 | 50 | 100*
Total 30 22 - - | - | 600
25PBT3CC5 Plant and Animal Biotechnology 6 5 3 25| 75| 100
25PBT3CC6 Bioprocess Technology 6 5 3 25| 75| 100
Plant and Animal Biotechnology&
25PBT3CP3 Bioprocess Technology — 6 4 3 40 | 60 | 100
Practical
25PBT4CC7 Research Methodology 5 5 3 25| 75| 100
Il 25PBT3EC51 | Biosafety, Bioethics and IPR/
25PBT3EC52 | Immunology > 3 3 25|75 | 100
25pBT3NME2 | NME2 — Biotechnology for 2 2 3 | 25|75]| 100
Entrepreneurs
25PBT3SI Internship / Industrial Activity™™ - 2 - - | - | 100
25PBTVA3 Value Added Course-3* - 2* 2 50 | 50 | 100*
Total 30 26 - - | - | 700




. Int. Hrs .. |End Sem. Max. Marks

Semester Course Code Title of the Course Week Credits Exam Hrs|c1AlEsEl Total

25PBT4CC8 Environmental Biotechnology 6 5 3 25 | 75| 100

25PBTACP4 Enwr_onmental Biotechnology — 6 5 3 40 | 60 | 100
Practical

25PBT4PW Project with Viva Voce 6 5 - 80|20 | 100

25PBT4EC61 | Marine Biotechnology/

v 25PBT4EC62 | Regulatory affairs and Industrial 4 3 3 25| 75| 100
standards

25PBTA4SE1 Medical Coding 4 2 3 25| 75| 100

25PBTASE? So_ft skill development (Discipline 4 5 3 25 | 75 | 100
oriented)

Total 30 22 600

Grand Total 120 90 2400

*** Internship/Industrial Activity-Internship after 2™ semester during summer vacation -30 Hours
and 2 credits will be included in the 3semester.
* The value added course credit will not be included in the total CGPA. These courses are

extra- credit courses. Instruction hours for these courses is 30 hours
** SWAY AM/NPTEL/MOOQOCs Online Course -Extra Credit Course. Not considered for grand

total &CGPA




1. Part-wise Credits for PG Course

S.No Course Details Credit

1 Core Course [12 Courses] 57
2 Elective Course [ 6 Courses X 3 Credits] 18
3 Skill Enhancement Course [2 Courses X 2 Credits] 4
4 Project Work VIVA VOCE 5
5 NME 4
6 Internship 2

90

2. List of Value-Added Courses

Course Code Course Title
25PBTVA1l Mushroom Technology
25PBTVA2 Herbal Technology
25PBTVA2 Hands on training in Sophisticated Instruments

3. Attendance
75% of attendance in each semester shall appear for the examination.
Attendance between 65% and 74% shall apply for condonation in the prescribed form
with the prescribed fee.
Attendance between 50% and 64%o shall apply for condonation in prescribed form with
the prescribed fee along with the Medical Certificate.
Attendances below 50% are not eligible to appear for the examination. They shall re-
do the semester(s) after completion of the Programme.

4. Question Paper Pattern of CIA | and CIA Il Examinations

PG Programme
Maximum Marks : 50 Duration: 1 ¥ Hours

i) a- (3 Questions for Multiple Choice)
One question from each unit

b- (5 Questions for Fill in the Blanks)
One question from each unit

3 x1=03 Marks

Section - A 3 x1=03 Marks

ii) (5 short answer guestions)

One question from each unit 2 x 2 =04 Marks

Section - B | 4 Questions

One set of questions from each unit 4 x5 =20 Marks

Section - C | 3 Questions

One question from each unit 2 x10 =20 Marks




Question Paper Pattern of Pre-Semester and End Semester Examinations

PG Programme

Maximum Marks : 75

Duration: 3 Hours

i) a- (5 Questions for Multiple Choice)
One question from each unit

5x 1 =05 Marks

Section - A

b- (5 Questions for Fill in the Blanks)
One question from each unit

5x 1 =05 Marks

i) (5 short answer questions)
One question from each unit

5x 2 =10 Marks

Section - B | 5 Questions (Internal Choice: Either or)
One set of questions from each unit

5 x5 =25 Marks

Section - C | 3 Questions (Answer any 3 out of 5 Questions)
One question from each unit

3 x10 = 30 Marks

5. The ratio of marks allotted to the continuous internal assessment and to the end

semester examination

Internal Marks | External Marks
Theory 25 Marks 75 Marks
Practical 40 Marks 60 Marks
Project 20 Marks 80 Marks

6. The Internal components of Theory course

Maximum Marks
Maximum mark of CIA 1 & CIA 1l Converted to 30 Marks
5 Assignments (5x5) 25 Marks
Seminar 10 Marks
Pre-Semester Converted to 25 Marks
Library Assignment & Attendance 10 Marks
Total 100 Marks
100 marks converted to 25 marks.
7. The Internal components of Practical course
Maximum Marks

Two Model Practical Exams 60 Marks

Record 10 Marks

Viva-Voce 10 Marks

Attendance 10 Marks

Overall Performance 10 Marks

Total 100 Marks

100 marks converted to 40 marks.

8. Passing Minimum for Theory

Continuous Internal Assessment (CIA) | End Semester Examination (ESE) | CIA + ESE
Theory 40% out of 25 Marks [i.e. 10 Marks] 40% out of 75 Marks [i.e.30 Marks] | 40 Marks
Practical | 40% out of 40 Marks [i.e. 16 Marks] 40% out of 60 Marks [i.e.24 Marks] | 40 Marks
Project Viva-Voce 20 Marks 40% out of 20 | Project Report 80 Marks 40% out | 40 Marks
Marks [i.e. 8 Marks] of 80 marks [i.e. 32 marks]




9. PG Project Evaluation

Project Title Registration

Students must fill out the Final Year Project Title Registration Form. The Project Proposal
Form should be submitted by the student to his/her supervisor before the commencement of the
project. The form must include three project titles, the abstracts of the projects, objectives /aim
(or goal), scope of the project, and proposed methodology. The first proposal (Review 1) is
presented (seminar) before the project review committee for panel assessment.

Students should record project-related activity in a log. The log is a weekly record of the
student’s progress in meeting their objectives. Students should also record the meeting details
with their supervisor in the log. Students should meet with their supervisor regularly, taking
their log along to review progress. The complete log should be submitted as an appendix in the
final report.

Review 1 — Project Proposal (20 Marks)

Present the abstracts of the projects, objectives /aim (or goal), scope of the project, and
proposed methodology to the project review committee members.

The project review committee will assign the students a project, and the head of the department
will assign them a supervisor.

Abstract of the proposed work.

Study of the Existing Systems. & drawbacks in the existing systems.

Obijectives and scope of the proposed work.

Relation with current issues.

Methodology.

Presentation of proposed work.

~o Qo0 o

Review 2 — Midterm Presentation (20 Marks)
a. Implemented modifications suggested in Review 1.
Timeframe work being followed.
Defined Objectives are achieved.
Individual or Team Contribution.
75% of the Project Work is completed.

®eo0oC

Review 3 - Final Presentation (30 Marks)
At the end of the final year project, students will be required to make a brief presentation on
their project (UG: 6 minutes for each student). The presentation should cover the following:

Overview of the project (project objectives and scopes).

Methodology.

Result and discussion.

Conclusion and recommendation.

References.

Project demonstration (Optional)

+0 o0 o

Project Report Evaluation (10 Marks)

The project report is in the specified format.

Results are presented in a very appropriate manner.

Project work is well summarized and concluded.

Future extensions in the project are well specified.
References and citations are appropriate and well-mentioned.

©®o 0T



10. End Semester Exam Project Work Evaluation

S.No.

Register No| Name of the|
student

Title of the Project

PPT presentation /
Demonstration (2)

Usage of the latest tools
and/or methodology (3)

Result and
Discussion (2)

Individual
contribution (3)

Viva-Voce
10)

Total
(20)

11. Guidelines for the Preparation of a Project Report

Arrangements of Contents:
The Project Report has to be organised in the following order.

. Abstract

OO ~NOoO Ol WN -

. Table of Contents
. List of Figures
. List of Tables

. Cover Page (Refer to Appendix 1)

. Inside Title Page (Refer to Appendix 1)
. Declaration Certificate (Refer to Appendix 2)
. Bonafide Certificate (Refer to Appendix 3)

. Acknowledgements

10. Abbreviations/ Notations/ Nomenclature (if any)
11. Report text content (Minimum 5 Chapters — Minimum 80 Pages)

Chapter 1
Chapter 2
Chapter 5
12. References

13. Appendices (if any)




APPENDIX 1
A typical Specimen of the Cover Page and Title Page

<Font Style Times Roman>
TITLE <Font Size 18>

A Project Report submitted <Font Size 14> <Italic>

in partial fulfillment for the award of the degree <Font Size 14> <Italic>

NAME OF THE DEGREE <Font Size 16>

Submitted By <Font Size 14> <Italic>

Name Register Number

under the guidance of <Font Size 14> <Italic>
NAME OF THE GUIDE-<Font Size 16>

KNOWLEDGE

NAME OF THE DEPARTMENT <Font Size 16>
THANTHAI HANS ROEVER COLLEGE (Autonomous) <Font Size 16>

Elambalur, Perambalur — 621 220 <Font Size 14>
APRIL — 2026 <Font Size 16>



APPENDIX 2

Thanthai Hans Roever College (Autonomous)
(Accredited with ‘A’ Grade by NAAC (3" cycle) with GPA 3.23 out of 4) »

(Affiliated to Bharathidasan University, Tiruchirapalli)
Elambalur, Perambalur — 621 220

CERTIFICATE <rFont size - 16>

<Below paragraph Font size — 14>

This is to certify that this Project entitled “Title of the project” is a

bonafide record work done by the following members

<Following lines Font size — 12>

Name Register Number

6.

10.

<Below paragraph Font size — 14>

in partial fulfillment of the requirement for the award of degree of Bachelor of

Science in Computer Science during the year 2024-2025

Guide <Font size — 12> Head of the Department

Date of Viva —VVoce: <Font size — 12>
Examiner <Font size — 12>

1.



APPENDIX 3

Thanthai Hans Roever College (Autonomous)
(Accredited with ‘A’ Grade by NAAC (3" cycle) with GPA 3.23 out of 4)

(Affiliated to Bharathidasan University, Tiruchirapalli) )
Elambalur, Perambalur — 621 220

o= .
BONAFIDE CERTIFICATE <ront size - 16>
<Below paragraph Font size — 14>
This 1s to certify that the project entitled “.......... TITLE OF THE
PROJECT................. ” 1s the bonafide work carried out by the following

students under my supervision does not form part of any other project or report
based on which a degree or award was conferred on an earlier occasion on his or

any other candidate.

Name Register Number

Guide <<Signature of Guide >>
<<Signature of guide>> <<Font size — 16>>
<<Academic Designation>>

<<Department>>



Report Size
The report may contain a minimum of about 80 pages, excluding references and appendices.

Paper Size
A4-size paper.

Paper Quality

White bond paper weighing 80 g/m2 or more should be used. The same quality of paper should
be used throughout. Photographs or images with dense colors may be printed on a single side
on glossy paper.

Margins

A margin of 2.54 cm is to be provided on the left and right sides, whereas the top and bottom
margins should be 3 cm. No printed matter should appear in the margin except the page
numbers. All page numbers should be centered inside the bottom margin, 2 cm from the bottom
edge of the paper.

Font

Times New Roman (TNR) 12-point font has to be used throughout the running text. The
captions for tables and figures should have a font size of 11, and footnotes should be set at font
size 10. Line

Spacing
The line spacing in the main text should be 1.5. Single line spacing should be given for
quotations, abstracts, figure captions, table captions, figure legends, footnotes, and references.
The equations, tables, figures, and quotations should be set off from the main text both before
and after with a spacing of 1.5. Two consecutive paragraphs should be separated by triple line
spacing

Headings
The following format has to be followed in the headings of chapters and sections.

CHAPTER 3
TITLE PAGE-CENTERED TNR 17-POINT BOLD ALL CAPS

3.1. Section Heading

Left aligned with number, TNR 16 points, bold and leading caps

3.1.1. Second level section heading
The left is aligned with the number, TNR 14 points, and bold, sentence case.

3.1.1.1. Third level section heading

The left is aligned with the number, TNR 12 points, and bold, sentence case.

Fourth-level section heading. Numbered subsections beyond the third level are not
recommended. However, fourth-level subsection headings may be included without
numbering, TNR 12-point font, left aligned, and italicized.

Running text should be set in 12-point TNR and fully justified. The first line of the paragraph
should have an indentation of 1.5 Cm.

Page Numbering

All page numbers (Roman or Arabic) should be typed without punctuation at the central
bottom of each page. The preliminary pages of the reports (such as Title page,
Acknowledgement, Table of Contents, etc.) should be numbered in lower-case Roman



numerals. The title page will be numbered as (i), but this should not be typed. The page
immediately following the title page shall be numbered as (ii). Pages of the main text, starting
with Chapter 1, should be consecutively numbered using Arabic numerals.

Table / Figure/equation Format

Tables, figures, and equations shall be numbered chapter-wise. For example, the second figure
in Chapter 3 will be numbered Figure 3.2. The figure can be cited in the text as Fig. 3.2. The
figure caption shall be located below the figure.

Tables shall be numbered similarly (Table 2 in Chapter 3 will be numbered Table 3.2) and shall
be cited in the text as Table 3.2. The table number and caption shall be located above the table.

Equations aligned to the page's center with equation numbers in the text have to be given at the

end of the line within brackets.

Listing of the References

References are to be listed after the last chapter. They are to be listed in alphabetical order and
numbered. Within a reference, the line spacing should be single. Each reference should be
separated by one blank line. The reference number should be left-aligned. The text of the
reference should have an indentation of 10 mm. The reference format to be followed for
journal articles, textbooks, conference proceedings, etc., is given below

References

Journals

1.  Deodhar. S.V. and Patel. A .N. (1996) “Behavior of brick masonry in compression”
Journal of Structural Engineering 22, 221-227.

2. Liu. H., Williams Burkett. and Kirk Haynes.( 2005) “Improving freezing and thawing
properties of fly ash bricks”, World of coal ash conference 11-15.

3.  Prakas, K. (2011). Feedback and optimal sensitivity: Model reference transformations,
multiplicative seminorms, and approximate inverses. IEEE Transactions on Automatic
Control, 26(2): 301-320.

4. Ram, R., Krishna, S. and Peter, K. (2005a). Risk sensitive estimation and a differential
game. IEEE Transactions on Automatic Control, 39(9): 1914— 1918.

5.  Sarangapani. G., Venkatarama Reddy. B. V. and Jagadish. K. S. (2009) “Structural
characteristics of bricks, mortars and masonry” Journal of Structural Engineering 29(2),
101-110.

Conference proceedings
1.  Payne, D.B. and Gunhold, H.G. (1986). Digital sundials and broadband technology, In
Proc. IOOC-ECOC, 1986, pp. 557-998.

2. Singh, K. and Robin, R. (2008). A linear-quadratic game approach to estimation and
smoothing. In the American Control Conference, New York. June 20 — 25, 2008, pp.
2818-2822.

Online journals with a DOI (Digital Object Identifier)

1.  Amra Bratovcic, (2025). Exploring Food Waste Potential for Bioethanol Production in
Sustainable Energy and Emission Reduction, Journal of Sustainable Bioenergy
Systems 15(2): 272- 275.  doi: 10.4236/jsbs.2025.152004

2.  Krebs, D.L. and Denton, K. (2006). Explanatory limitations of cognitive developmental
approaches to morality. Psychological Review, 113(3): 672- 675. doi: 10.1037/0033-
295X.113.3.672


https://www.scirp.org/journal/paperinformation?paperid=143097
https://www.scirp.org/journal/paperinformation?paperid=143097
https://www.scirp.org/journal/journalarticles?journalid=990
https://www.scirp.org/journal/journalarticles?journalid=990
https://www.scirp.org/journal/home?issueid=20665

Online journals without a DOI

1.  Vicki, G.T., Thomas, M., Cullen, A. and Fernandez, H. (2007). Modeling the
hydrological impact on Tropical Forests. Forest Ecology, 13(10): 122-132.
http://www.uiowa.edu/~grpproc/crisp/crisp.html

Online abstracts

1. Perilloux, C. and Buss, D.M. (2008). Human relationships: Costs experienced and coping
strategies deployed. Evolutionary Psychology, 6(1): 164-181. Abstract retrieved from
http://www.epjournal.net

Online books

1.  Perfect, T.J. and Schwartz, B. L. (Eds.) (2002). Applied metacognition. Retrieved from
http://www.questia.com/read/107598848 (--If DOI is available, use the DOI instead of a
URL)



SEMESTER -1

. Categor m. Max. Marks
’ Title of the Course CC/ AC/ DE/ gory Exam
Sem |Course code : |Credits SE/GS/EVS/ ;
VEIVAC  |pheo. [futorial fab. CIA |ESE |Total.
BIOCHEMISTRY Hrs.
1 25PBT1CCl1| 5 cc1 6 |- - | 3Hrs. | 25 | 75 | 100

Pre- Requisite:

Course Objectives: The purpose of learning this course is:

1. The student will get to understand the core concepts of metabolism and physiological processes of the body in
both healthy and disease state.

2. The paper imparts a thorough knowledge on the basics of all the Biochemical concepts,metabolic reactions and
its regulation.

3. To understand the structure and functions of important biological macromolecules.

4. To understand the basic knowledge on Carbohydrates, Amino acids, and Proteins.

Course Outcomes:

CO1 To understand the fundamental properties and chemical basis of life and chemical reactions within living
organisms

CO2 Identify the structures of Biomolecues.Describe the metabolic pathway of Biomolecules

CO3: To apply the BichemicalPrinciple on different metabolic pathways

CO4: Descibe the metabolic pathways that produce ATP, such as citric acid cycle and electron transport

CO5: Understand biochemistry at the atomic level, draw molecules and reaction mechanisms perfectly.

CO6: Understand in detail about amino acid structures, types of amino acids, classifications, structure of proteins and
types of proteins

CO7: Describe what happens: - when lipids are metabolized, cholesterol, prostaglandins etc. are synthesized,
emphasizing the genetic defects of lipid metabolism.

CO8: Understand the relationship between the properties of macromolecules and cellular activities, cell metabolism
and chemical composition.

Unit-1 Chemical Basis Of Life 15 Hrs

pH, pK. acid, base. Buffers- Henderson- Haselbach equation, biological buffer system —Phosphate buffer
system, protein buffer system, bicarbonate buffer system, amino acid buffer system and Hb buffer system.
Water, Carbohydrates: Nomenclature, classification, structure, chemical and physical properties of
carbohydrates. Metabolisms: glycogenesis, glycogenolysis, gluconeogenesis, pentose phosphate pathway

Unit-11 Lipids 15 Hrs

Lipids: Nomenclature, classification, structure, chemical and physical properties of fatty acids.
Metabolisms: biosynthesis of fatty acids, triglycerols, phospholipids, glycol lipids. Cholesterol
biosynthesis, bile acids and salt formation. Eicosanoids, sphingolipids and steroid hormone.

Unit-111 Proteins 15 Hrs

Amino acids and Protein: Nomenclature, Classification, structure, chemical and physical properties
of amino acids and proteins. Metabolisms: Biosynthesis of amino acids. Degradation of proteins, nitrogen
metabolisms and carbon skeleton of amino acids. Over all in born error metabolisms.

Unit-111 Nucleic Acids 15 Hrs

Nucleic acids: Nomenclature, Classification, structure, chemical and physical properties of purine and
pyrimidines. In de novo and salvage synthesis of purines, pyrimidine bases, nucleosides and nucleotides.
Catabolisms of purines and pyrimidines bases. Synthetic analogues of nitrogenous base.

Unit-V Vitamins and Law of Thermodynamics ‘15 Hrs

Vitamins — Definition, sources, deficiency syndromes and functions of Fat soluble vitamins (A, D, E and K) and
Water soluble vitamins (B complex and C). Law of Thermodynamics: Bioenergetics - basic principles,
equilibrium and concept of free energy, redox potential and their applications.




Text Books:

1.

2.

3.
4.

5.

Jayaraman J, “Laboratory Manual in Biochemistry”, New Age International Pvt Ltd Publishers, 2011.
ISBN: 812243049.

Sawhney Randhir Singh S. K., “Introductory Practical Biochemistry”, (2" edition,), Alpha Science
International, Ltd, 2005. ISBN: .1842652451

Irwin H.Saegal, “Biochemical calculations”, Liss, 1991, ISBN: 8126526432

Wilson Walker, Wilson, Walker, “Principles and Techniques of Biochemistry and Molecular
Biology”, Cambridge University Press, 2018, ISBN: 131661476.

AvinashUpadhyay, Kakoli Upadhyay, Nirmalendu Nath, “Biophysical Chemistry”, Himalaya
Publishing house, 2016. ISBN: 8184888074

Reference Books:

1.

2.

Philip Kuchel, Simon Easterbrook-Smith, Vanessa Gysbers, Jacqui M. Matthews, Schaum S, “Outline of
Biochemistry”, (3" edition), Schaum.s Outline Series, McGraw-Hill, 2011, ISBN: 978-0071472272.
Sathyanarayana.U, U.Chakrapani, “Biochemistry”, (4™ edition), Books and Allied private limited, 2013, ISBN:
978-8131236017.

Jeremy M. Berg, John L. Tymoczko, LubertStryer, “Biochemistry”, (7" edition), W. H. Freeman. 2011, ISBN:
978-1429276351.

Albert Lehninger, David L. NelsonVoet Donald, Judith G.Voet, Charlotte W.Pratt, “Principles of
Biochemistry”, (3" edition) 2008, ISBN: 978-0470233962.

David L. Nelson Michael Cox, “Lehninger Principles of Biochemistry”, (7th edition), WH Freeman, 2017,
ISBN: 978-1319108243.

Web Resources:

1

2.
3.
4.

mcdb-webarchive.mcdb.ucsb.edu/.../biochemistry/.../website-tourf.htm
www.biochemweb.org/

http://golgi.harvard.edu/biopages.html
webarchive.mcdb.ucsb.edu/sears/biochemistry/info/website-

Prepared by Checked by HoD




Category |Sem [Max. Marks

Sem. | Course Code Credit: Title of the Course CC/ AC/ DE/
o f/EE//(\;/SA/cEVS/ Theo frutoria [La, |~ CIA |ESE |Total
CELL AND MOLECULAR Hrs. |Hrs.  |Hrs.
' 25PBTICC2 | 5 BIOLOGY cc |6 3Hrs | 25 | 75 | 100

Pre-Requisite:

Course Objectives: The purpose of learning this course is:

1. The paper imparts a thorough knowledge on the basics of all the Cell biology concepts, molecules and its
regulation

2. The student will get to understand the core concepts of molecules and cell biology

3. Understand the molecular basis of genetic processes

4. Understand cell cycle regulation and apoptosis

5. Understand the molecular basis of cancer development

Course Outcomes:

CO1:To understanding of the molecular machinery of living cells and the principles that govern the structures of
macromolecules and their participation in molecular recognition.

CO2:Identify the structures and purposes of basic components in prokaryotic and eukaryotic cells and their
molecular mechanism

CO3:Demonstrate knowledge and understanding of the principles and basic mechanisms of nuclear envelope and its
functions

CO4:Understand the metabolic pathways and the process of transmission of extracellular signals

CO5:Demonstrate the operation of various microscopes and microtomy in the laboratory

Unit-1 Cell Structure and Function 15Hrs.

Introduction to cell Biology- Basic properties of cells-Cellular dimension-Size of cells and their
composition-Cell origin and Evolution (Endosymbiotic theory) - Organelles of the eukaryotic cell and its
functions; Biomembranes - structural organization, transport across membrane (Passive, Active and Bulk
transport); Cell-Cell adhesion- Cell junctions (Tight junctions, gap junctions, desmosomes, adherens);
Extra cellular matrix (ECM)

Unit-11 ‘ Cellular Components and Processes ‘ 15 Hrs.

Nucleus: Nuclear envelope — Nuclear pore complexes-nuclear matrix — organization of chromatin —
supercoiling, linking number, twist - nucleosome and high order of folding and organization of
chromosome(Solenoid and Zigzag model)-Global structure of chromosome —(Lamp brush and polytene
chromosomes).

Unit-111 ‘ Genetic Processes ‘ 15 Hrs.

Structure of Nucleic acids, Genome organization in Eukaryotes, DNA Replication, Transcription,
Translation and post translational Modification. Synthesis, sorting and trafficking of proteins: site of
synthesis of organelle and membrane proteins — transport of secretary and membrane proteins across ER —
post-translational modification in RER — transport to mitochondria, nucleus, chloroplast and peroxisome -
protein glycosylation — mechanism and regulation of vesicular transport — golgi and post-golgi sorting and
processing — receptor mediated endocytosis

Unit-1V ‘ Cell Signaling and Regulation ‘ 15 Hrs.

Molecular basis of eukaryotic cell cycle, Regulation and cell cycle check points; Programmed cell death
(Apoptosis); Cell-Cell signaling-signaling molecules, types of signaling, signal transduction pathways.

Unit-V | Cancer Biology [15 Hirs.

Cancer Biology: Multistage cancer development Mitogens, carcinogens, oncogenes and proto-oncogenes,
tumor suppressor genes-Rb, p 53, Apoptosis and significance of apoptosis.




Text Books:

1.

2.

3.

4.

Karp G, “Cell and Molecular Biology”, (6" edition), John Wiley & Sons, 2009. ISBN: 978-
0470556559.

David E.Sadva, “Cell biology organelles structure and function”, CBS publishers and distributors,
2009. ISBN: 978-8123914084

Prakash S. Lohar, “Cell and Molecular Biology”, (1% edition), MJP Publishers, 2013. ISBN:
9788180940279.

Bruce Alberts, Alexander Johnson, Julian Lewis, Martin Raff, “Molecular Biology of the Cell”, (5"
edition). Garland Science. 2007. ISBN: 978-0815341055

Reference Books:

1.

2.

3.

4.

5.

Lodish H, Berk, A., Zipursky S L, Matsudaira P, Kaiser A, Krieger, Scott, Darnell J, “Molecular Cell
Biology”, (6™ edition), W.H.Freeman and Company. 2007, ISBN: 978-0716776017.
Geoffrey.M.Cooper, Robert.E.Hausman. The Cell-A Molecular Approach (4" edition). Sinauer
Associates. 2007, ISBN: 978-08789320009.

Luiz Carlos Uchoa, Janqueira, Jose, Carneiro. Basic Histology Text and Atlas. (11" edition).
McGraw-Hill Professional, 2005. ISBN: 978-0071440912.

Paul A, Text Book Of Cell And Molecular Biology (2" edition) Niyogi Books, 2015, ISBN:
9789384294571

T.Fleming. Cell interactions: A practical approach (Second edition), 2002, ISBN: 978-0199638635

Web Resources:

1. https://www.biologydiscussion.com/cell/cell-meaning-discovery-and-types-cell-biology/26264
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Category pm.  [Max. Marks

Sem. [Course Code Credits Title of the Course CC/ ACI DE/ Exam
\S/EE//%SA/CEVS/ Theo. [Tutorial |Lab. cia | ese |Total.
BIOCHEMISTRY AND CELL Hrs. |Hrs.  |Hrs.
AND MOLECULAR BIOLOGY - 3 Hrs.
25PBT1CP1 4 PRACTICAL cc 6 40 | 60 | 100

Pre Pre-Requisite:

CoCourse Objectives: The purpose of learning this course is:

1. The practical will establish basic study skills on the subject and will improve the student’s.

2. Ability to calculate and improve their practical skill and knowledge.

Course Outcomes:

CO1: lllustrate basic biochemistry procedures

CO2: Study the methods of estimation of biomolecules

COa3: Isolate & Analyze DNA, RNA & protein

CO4: Critically analyze the isolated biomolecules

CO5: Evaluate the quality and purity of DNA, RNA & Protein.

(A) Biochemistry - Practical

1. Basic calculations in Biochemistry-Normality, Molarity, Molality percent Solutions (v/v,w/v).

2. Calibration of pH meter

3. Preparation of biological buffer - phosphate buffer

4. Extraction of Proteins from biological materials

5. Protein separation methods- Ammonium sulphate Precipitation, Membrane Dialysis, SDS PAGE,

Urea- SDS PAGE for separation of low molecular weight proteins.

Estimation of Proteins by Lowry’s method

Estimation of RNA by orcinol method

Estimation of DNA by diphenylamine method

©® N

Estimation of Carbohydrate by Anthrone method

10 Purity checks of DNA & RNA by UV Spectrophotometry

11. Separation of amino acids by Paper Chromatography

(B) Cell and Molecular Biology -Practical

1. Microtomy-Fixation of tissue

2. Microtomy —Embedding

3. Microtomy-Sectioning of tissue

4. H & E Staining of tissues

5. Histochemical staining to localize proteins, carbohydrates & lipids

6. Subcellular fractionation and marker enzyme detection (mitochondria).
7. Meiotic study in flower bud sand cockroach or grasshopper

8. Preparation of tissue culture medium and membrane filtration

9. Preparation of single cell suspension from spleen and thymus

10. Cell counting and cell viability

11. Embryonic development and stem cells (serpulidpolychaete Hydroideselegans/chick/ frog)

Text Books:

1. Lakshmidevi K, M D, “Practical Biochemistry Manual (Methods and Interpretations)”, (Illustrated
edition), LAP Lambert Academic Publishing, 2013. ISBN: 978-3659383502.

2. Kaushik .G, “Practical Manual of Biochemistry”, (2”d Edition), Cbs Publishers & Distributors Pvt. Ltd,
2020, ISBN: 978-9390709977.

3. Chitra Jeyaraj Pandian, “A Basic laboratory manual for Biochemistry”, LAMBERT Academic

Publisher, 2019, ISBN: 978-3330032507.




Reference Books:

1.

2.

3.

4.

Soundravally Rajendiran, Pooja Dhiman, “Biochemistry Practical Manual”, (Kindle Edition), Elsevier
India, 2019, ISBN: 978-8131253526.

Chaitanya K. V, “Cell and Molecular Biology: A Lab Manual”, PHI Learning, 2013, ISBN: 978-
8120348004.

John S. Chonski Jr, Dwight Dimaculangan, Jennifer Barwick, “Molecular and Cell Biology Laboratory
Manual”, Indo American Books, 2005, ISBN: 978-8189617073

Gupta S.K, Veena Singh Ghalaut, Anju Jain. “Manual of Practical Biochemistry for BDS”, Arya
Publishing Company. 2017, ISBN: 978-8182964075.

Web Resources:

1.
2.

3.

https://www.pace.edu.in/img/lab-demo/LAB_DEMO_LOWRYS_METHOD.pdf
https://hbmahesh.weebly.com/uploads/3/4/2/2/3422804/estimation_of protein_by bradford_method.p

df
https://www.niddk.nih.gov/research-funding/at-niddk/labs-branches/laboratory-cell-molecular-

biology/about
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https://hbmahesh.weebly.com/uploads/3/4/2/2/3422804/estimation_of_protein_by_bradford_method.pdf
https://hbmahesh.weebly.com/uploads/3/4/2/2/3422804/estimation_of_protein_by_bradford_method.pdf

. Categor m. Max. Marks
) Title of the Course CC/ AC/ DE/ Ty Exam
Sem. [Course Code Credits SE/GS/EVS/ Theo. [Tutorial |Lab.
VE / VAC ars. Hrs  |Ars, CIA | ESE |Total.
BIOINSTRUMENTATION
| 25PBTI1EC11| 3 OINSTRU O EC1A 6 3Hrs.| 25 | 75 | 100

Pre-Requisite:

Course Objectives: The purpose of learning this course is:

1. The paper imparts a thorough knowledge on the basics of all the instrumentation concepts, in biology

2. The student will get to understand the core concepts of biological instruments and their principles

3. The Electrophoretic Techniques concept and application.

4. Spectroscopic Techniques principles and applications

5. Students understand the spectroscopic techniques and their principles.

Course Outcomes:

COL1: Introduction and various types of Microscopic techniques

CO2: Impart understanding on centrifugation instruments and techniques

CO3: Separation of Biomolecules

CO4: Analytical methods on Spectroscopic Analysis

CO5: Understand the application and Detection on Bioinstrumentation

Unit-| | Microscopy | 15 Hrs.

Microscopic Techniques: Principles and Applications: Simple microscope, Metallurgical Microscope,
Polarizing Microscope , Inverted Microscope , Atomic Force Microscopy, FRET and Flow Cytometry.

Unit-11 | Chromatagraphy | 15 Hrs.

Digital Water Conductivity Meter, Refracto Meter- VVaccum Evaporator,Principle and Applications of
various types of centrifugation, Sedimentation Coefficient, Svedberg unit, RCF, Density Gradient
Centrifugation. Chromatography Techniques: Principle and Application of Gel Filtration Chromatography,
GCMS, Sonicator, - CHNS Analyzer

Unit-111 \ Diagnostic techniques \ 15 Hrs.

Electrophoretic Technigues: Principle and Application of Agarose Gel Electrophoresis, Paper
Electrophoresis, PAGE- NATIVE & SDS PAGE, High resolution Electrophoresis, Immuno
Electrophoresis (Immunofixation EP,), ELISA, RIA, Southern, Northern and Western Blotting. Electro
blotting, PCR and RT-PCR, Microarray (DNA, Proteins)

Unit-1V ‘ Spectroscopy 15 Hrs.

Spectroscopic Techniques: Theory and Application of Fluorescence Spectroscopy, Mass Spectroscopy, IR
Spectroscopy NMR, ESR, Laser Spectroscopy and Raman Spectroscopy, X ray crystallography, X ray
computer tomography.

Unit-V Radio Labelling 15 Hrs.

Radio-isotopic Techniques: Introduction to Radioisotopes, Uses and their Biological Applications,
Radioactive Decay — Types and Measurement, Principles and Applications of GM Counter, Solid and
Liquid Scintillation Counter, Autoradiography, RIA, Radiation Dosimetry, Health effects of Radiations.

Text Books:

1. Fulekar. M.H.and Bhawana Pandey, “Bioinstrumentation”, (1% Edition), Dreamtech Press, 2019, ISBN: 978-
9389520286

2. Keith Wilson, John Walker, “Principles and Techniques of Biochemistry and Molecular Biology”, (7" edition),
Cambridge University Press, 2010, ISBN-13 : 978-0521731676

3. David L, Nelson, Michael M, Cox.,Menninger, “Principles of Biochemistry”, (5" edition), W. H. Freeman,
New York, 2008, ISBN:978-1429222631

4. Holcapek M, Byrdwell, Wm C, “Handbook of Advanced Chromatography /Mass Spectrometry Techniques”,
Elsevier, 2017, ISBN: 978-0128117323

5. Donald Voet, Judith Voet G, “Biochemistry”, Wiley, John & Sons, Incorporated, 2003, ISBN: 978-0470917459

Reference Books:

1. Joel J. Mintzes , James H. Wandersee , Joseph D. Novak , “Teaching Science for Understanding: A Human
Constructivist View”, (1% Edition), Academic Press, 2004, ISBN-13 :0124983618-978.
2. Metzler D E, “The chemical reactions of living cells”, (2" edition) Academic Press, 2001. ISBN: 978-



https://www.amazon.com/Joel-J-Mintzes/e/B00JNZTSQU/ref=dp_byline_cont_book_1
https://www.amazon.com/James-H-Wandersee/e/B00J26TOA0/ref=dp_byline_cont_book_2
https://www.amazon.com/Joseph-D-Novak/e/B00JNZTN56/ref=dp_byline_cont_book_3

0124925410

Stryer L, “Biochemistry”, (4" edition) W.H. Freeman & Company, 1999, ISBN: 978-0716720096

Veerakumari L, “Bioinstrumentation”, (Kindle edition), MJP Publisher, 2006. ISBN: 9788180940187

5. Jefrey M, Backer, “Biotechnology- A Laboratory Course”, (2" edition), Academic Press,1996, ISBN: 978-
0080528199

Hw

Web Resources:

1. https://en.wikipedia.org/wiki/Bioinstrumentation

2. https://www.sciencedirect.com/topics/engineering/bioinstrumentation
3. https://libguides.uml.edu/c.php?g=1363709&p=10106118

4. https://www.youtube.com/watch?v=y7FzZW9kRCOA
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https://en.wikipedia.org/wiki/Bioinstrumentation
https://www.sciencedirect.com/topics/engineering/bioinstrumentation
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https://www.youtube.com/watch?v=y7FzW9kRCOA

Category pm.  [Max. Marks

) Title of the Course CC/ AC/ DE/
Sem. [Course Code Credits SE/GS/EVS/ [Theo. [Tutorial |Lab. Exam
0S STICS VEIVAC  |hrs. [Hrs.  [Hrs. CIA | ESE [Tt
BIOSTATISTI '
I 25PBT1EC12| 5 EC1B 6 3Hrs.| 25 | 75 hoo

Pre-Requisite:
Course Objectives: The purpose of learning this course is:
1. Biostatistics aims to develop and refine statistical techniques to better address complex health problems

2. Biostatisticians are involved in designing research studies to ensure the data collected is relevant and reliable.

3. Biostatistics also aims to promote statistical literacy among healthcare professionals and researchers, enabling
them to better understand and interpret research findings.

4. Biostatistics programs aim to train future biostatisticians with the knowledge and skills to conduct research,
analyze data, and contribute to the field.

5. The main objective of biostatistics is to apply statistical methods to analyze and interpret data in the field of
health, particularly in areas like epidemiology

Course Outcomes:

CO 1 The paper imparts a thorough knowledge on the basics of all the statistical concepts, in biology

CO2. The student will get to understand the core concepts of computation principles for the data analysis.

C03.To enlighten the students about the methods of setting hypothesis and calculation of errors.

CO4.To update the knowledge on Tests of significance for large and small samples.

CO5.To assess and appraise the role of novel microbes in environment and integrate them in specific innovative

approaches.

Unit-| | 15 Hrs.

Statistics — Scope —collection, classification, tabulation of Statistical Data — Diagrammatic representation —
graphs — graph drawing — graph paper — plotted curve —Sampling method and standard errors —random
sampling — use of random numbers —expectation of sample estimates — means — confidence limits —
standard errors — variance. Measures of central tendency — measures of dispersion — skewness, kurtosis,
moments

Unit-1l | 15 Hrs.
Correlation and regression — correlation table — coefficient of correlation — Z transformation — regression —
relation between regression and correlation. Probability — Markov chains applications — Probability
distributions — Binomial (Gaussian distribution) and negative binomial, compound and multinomial
distributions — Poisson distribution

Unit-111 15 Hrs.
Normal distribution — graphic representation — frequency curve and its characteristics —measures of central
value, dispersion, coefficient of variation and methods of computation — Basis of Statistical Inference —
Sampling Distribution — Standard error — Testing of hypothesis — Null Hypothesis —Type | and Type Il
errors

Unit-1V 15 Hrs.
Tests of significance for large and small samples based on Normal, t, z distributions with regard to mean,
variance, proportions and correlation coefficient — chi-square test of goodness of fit — contingency tables —
c2 test for independence of two attributes — Fisher and Behrens ‘d' test — 2x2 table — testing heterogeneity
—r X ¢ table — chi-square test in genetic experiments — partition X 2 — Emerson’s method

Unit-V 15 Hrs.
Tests of significance -t tests — F tests — Analysis of variance — one way classification — Two way
classifications, CRD, RBD, LSD. Spreadsheets — Data entry —mathematical functions — statistical function
— Graphics display — printing spreadsheets — use as a database word processes — databases — statistical
analysis packages graphics/presentation packages

Text Books:
1. Kulkarni, “Basics Of Biostatistics”, (2nd edition), Cbs Publishers and Distributors Pvt Ltd, 2022, ISBN: 978-
9389261677

2. Mariappan, “Biostatistics: An Introduction”, (1% edition), Pearson Education India, 2015, ISBN: 978-



https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Mariappan&search-alias=stripbooks

8131775141.

3. Kartikeyan S, RM Chaturvedi, R M Bhosale, “Comprehensive Textbook of Biostatistics & Research

Methodology”, (1% edition), Bhalani Publications, 2016, ISBN: 9789381496251

Reference Books:

1.
2.
3.

Veer balaRastogi, “Fundamentals of Biostatistics”, Ane books Pvt Ltd, 2011, ISBN: 9789381496251,
Rosner B, “Fundamentals of Biostatistics”, Duxbury Press, 2005, ISBN 9780534418205

Warren J, Gregory E, Grant R, “Statistical Methods in Bioinformatics”, (1% edition), Springer, 2004,
ISBN: 978-1441923028 :

Milton J S, “Statistical methods in the Biological and Health Sciences”, (2" edition), McGraw Hill,
1992, ISBN-13 978-0070425064 :

Sundar Rao P, S.S., Jesudian G. Richard J. “An Introduction to Biostatistics”, (2" edition), Prentice-Hall of
India Pvt.Ltd,1987, ISBN: 978-8120310087.

Web Resources:

1.
2.
3.

www.statsoft.com/textbook/ biosunl.harvard.edu/
www.bettycjung.net/Statsites.htm
www.ucl.ac.uk/statistics/biostatistics
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. Categor m. Max. Marks
Sem. [Course Code Credits Title of the Course CC/ ACI DE/ RS Exam
SE/GS/EVS/ [Theo. [Tutorial |Lab.
VE/VAC  |jrs |Hrs.  |Hrs. CIA | ESE |Total.
| 25PBT1EC21 3 ENZYMOLOGY EC2A 6 3 Hrs.| 25 75 | 100

Pre-Requisite:

Course Objectives: The purpose of learning this course is:

To understand Enzyme Fundamentals

To understand Mechanisms of Enzyme Catalysis

To understand Mechanisms of Enzyme Action

To know Enzyme Regulation and Applications

Course Outcomes:

CO1: Explain the basics of enzyme nomenclature and properties

CO2: Classify and Cognize the native and immobilized enzyme

CO3: Examine the equations of steady state kinetics

CO4: Assess extraction and downstream processing of enzymes

CO5: Compile the uses of enzymes and design enzymes for Industrial and Clinical application

Unit-1 \ Enzyme Fundamentals: Classification, Properties, and Extraction ‘ 15 Hrs.

Introduction to enzymes, Classification, nomenclature and general properties like effects of pH,
substrate and temperature on enzyme catalysed reactions. Extraction Isolation and purification of
enzymes by precipitation, centrifugation, chromatography and electrophoresis and liquid-liquid
extraction methods

Unit-11 ‘ Enzyme Kinetics: Principles and Inhibition ‘ 15 Hrs.

Kinetics of catalysed reaction : Single substrate reactions, bisubstrate reactions, concept of Michaelis -
Menten, Briggs Haldane relationship, Determination and significance of Kinetic constants, Limitations
of Michaelis-Menten Kinetics, line weaver burk plot; Mode of action of enzyme-Lock and Key model.

Unit-111 Mechanisms of Enzyme Catalysis: Specificity and Active Site ‘ 15 Hrs.

Enzyme catalysis: enzyme specificity and the concept of active site, determination of active site.
Stereospecificity of enzymes. Mechanism of catalysis: Proximity and orientation effects, general acid-
base catalysis, concerted acid - base catalysis, nucleophilic and electrophilic attacks, catalysis by
distortion, metal ion catalysis

Unit-1V Mechanisms of Enzyme Action: Examples and Multienzyme Systems 15 Hrs.

Theories on mechanism of Catalysis-Mechanism of enzymes action: mechanism of action of lysozyme,
chymotrypsin, carboxypeptidase and DNA polymerase. Multienzymes system, Mechanism of action
and regulation of pyruvate dehydrogenase and fatty acid synthetase complex

Unit-V | Enzyme Regulation and Applications 15 Hrs.

Coenzyme action. Enzyme regulation: General mechanisms of enzyme regulation, Allosteric enzymes,
sigmoidal kinetics and their physiological significance, Symmetric and sequential modes for action of
allosteric enzymes. Reversible and irreversible covalent modification of enzymes, Immobilized
enzymes and their industrial applications.Clinical and industrial applications of enzymes, Enzyme
Engineering.

Text Books:

1. Nicholas C.Price, “Fundamentals of Enzymology”. (3" edition), Oxford University Press, 2009. ISBN: 978-
0198064398

2. Lewis Stevens and Nicholas Price. “Fundamentals of Enzymology: Cell and Molecular Biology of Catalytic
Proteins”, (3" edition), Oxford University Press, 1999. ISBN: 978-0198502296.

3. Nicholas Price and Lewis Stevens, Fundamentals of Enzymology, (3" edition),1999. ISBN: 9780198502296.

Reference Books:

1. David L. Nelson, Michael M. Cox, “Lehninger principles of biochemistry”, (4" Edition), W.H.
Freeman company, 2001, ISBN: 0-7167-5953-5.

2. Dr.Choudhary N.L, Anjana Singh. “Fundamentals of Enzymology”. Oxford Book Company, 2012.
ISBN: 978-9350300527.




3. Trevor Palmer, Philip Bonner. “Enzymes: Biochemistry, Biotechnology, Clinical Chemistry”, East West
publishers, 2008. ISBN: 978-8176710596.

4. Trevor Palmer, “Enzymes Biochemistry Biotechnology Clinical Chemistry”, Generic publishers,
2017. ISBN . BOB5S9FV7CP :

5. Palmer P, Bonner T, “Enzymes: Biochemistry, Biotechnology, Clinical Chemistry”, (Classic
edition), Horwood Publishing Ltd, 1991, ISBN: 978-1904275275

Web Resources:

1.  www.lsbu.ac.uk/biology/enztech/
2. www. Isbu.ac.uk/biology/enzyme/
3. http://www.aetlted.com/tech/applications.html
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. Categor m. Max. Marks
) Title of the Course CC/ AC/ DE/ BTy Exam
Sem.|Course Code Credits SE/GS/EVS/ [Theo. Lecture |Lab.
VE / VAC Hrs. |Hrs.  |Ars. CIA | ESE |Total.
1 25PBT2EC22 | 3 NANO TECHNOLOGY EC 6 3Hrs.| 25 | 75 | 100

rRequisite:

rse Objectives:The purpose of learning this course is:

1. The subject imparts knowledge on the fundamentals of nanoparticles.

2. The student will be provided with a basic knowledge and understanding about the role of
nanoparticles in biotechnology.

Course Outcomes:

CO1: Understand the bases for Introduction to Nanotechnology.

CO2: To impart understanding on Nanoparticle based Drug Delivery

CO3: Fabrication of nanomaterials for bone tissue grafting

CO4: Methods of Nanofabrication

CO5: Understand the application of Nanotechnology

Unit-l [ Background and emergence of nanotechnology | 15 Hrs.

Nanotechnology —Emergence of nanotechnology — Nanomaterials — Classification of nanomaterials
based on composition, number of dimensions in nanoscale and morphology — Characteristics of
nanomaterials — Surface to volume ratio — Its effect on properties of nanomaterials — Nanoparticles —
Nanoclusters — Nanocomposites — Nanohybrids — An overview on the applications of nanomaterials.

Unit-11 | Quantum dots and carbon nanotubes | 15 Hrs.

Quantum dots (QDs) — Quantum confinement —Production and applications of QDs —Quantum wires —
Quantum wells — Carbon allotropes — Discovery of C60 — Fullerenes — Types of fullerenes — Bucky
balls — Carbon nanotubes (CNTs) — Single walled CNTs — Multiwalled CNTs — Properties of CNTs —
Potential applications of CNTs.

Unit-111 | Preparation of nanomaterials | 15 Hrs.

Nanomaterials — Preparation— Top-down method — Ball milling— Photolithography— Electron beam
lithography — Molecular beam epitaxy — Bottom-up technique — Soft-chemical method — Sol-gel
synthesis — Electro chemical deposition — Atomic layer deposition- Molecular self-assembly.

Synthesis of CNTs —Plasma-arc discharge method — Laser ablation technique — Chemical vapour
deposition method.

Unit-1V | Application of Nanomaterials in diagnosis | 15 Hrs.

Nanomaterials for diagnosis and therapy, Implications of drug delivery, Nano-carriers for
application in medicine, polymeric nanoparticles as drug carriers, Drug release mechanism, Targeted
Drug Delivery using nanocarriers, Nanoparticle technologies for cancer therapy and diagnosis, Point of
Care and Personalized medicine, Magnetic nanoparticles for imaging and Hyperthermia.

Unit-V \ Applications of Nanotoxicology \15 Hrs.

Nanotoxicology, Portals of Entry of the nanoparticles into the Human Body, Bio-toxicity of
Nanoparticles, Nanoparticles in Mammalian systems and Health threats, Biological response and
cellular interaction of implant materials and scaffolds, Risk assessment and Safety Regulation of
nanoparticles.

Text Books:
1. Ravichandran K, Swaminathan K, Sakthivel B, Ravidhas C, “Introduction to the characterization of a

nanomaterials and thin films”, Jazym Publications, 2015, ISBN: 978-93-81521-84-7.

Shanmugam S, “Nanotechnology”, Mjp publication. 2011, ISBN: 978-8180940644.

3. Kaurt E. geckeler, Hiroyuki Nishide, “Advanced nanomaterials”, (1** edition), Wiley VHC, 2010, ISBN:
978-3527317943.

4. Laurencin T, Lakshmi S. Nair, “Nanotechnology and tissue engineering”. CRC press, 2012, ISBN:
9780429149443.

5. Francis D souza, Karl M. Kadish, “Handbook of carbon nanomaterials”, World scientific publishing co.
pte. ltd. 2011, ISBN: 978-981-4327-81-7.

N




OdedShoseyov, Ilan Levy, 2010. “NanoBioTechnology: Biolnspired Devices and Materials of the Future”,
(1% edition), Humana Press, 2010, ISBN: 978-1617378300.

Chad A. Mirkin, Christof M. Niemeyer, “Nanobiotechnology II: More Concepts and Applications”, Wiley-
VCH, 2007, ISBN: 9783527316731.

Reference Books:

1.

2.

3.

4.

5.

ChallaS.S.R.Kumar, “Biologicals and pharmaceutical nanomaterials®, (1% edition), Wiley-VCH
VerlagGmbh& Co, KgaA, 2006, ISBN: 978-3527313822.

Jain KKK, “Nanobiotechnology in Molecualr Diagnostics: Current Techniques and Applications”, Horizon
Bioscience, 2006, ISBN: 3527313826.

Niemeyer, C.M., Mirkin, C.A, “Nanobiotechnology Concepts, Applications and Perspectives”, Wiley-VCH,
Weinheim, 2004, ISBN: 978-3-527-30658-9.

Andrze w. Miziolek, Shashi P.Karna, J malthew Mauro and Richard A.Vaia, “Defense Applications of
Nanomaterials”, Oxford University Press Inc, 2005, ISBN: 978-0841238060.

Rao C N R, A. Muller, A. K. Cheetham, “The Chemistry of Nanomaterials: Synthesis, Properties and
Applications”, (Eds), (1* edition), Wiley-VCH Verlag, 2004, ISBN: 9783527306862.

Web Resources:

2. https://en.wikipedia.org/wiki/Nanotechnology
3. https://mww.nano.gov/about-nanotechnology
4. https://www.mdpi.com/journal/nanomaterials
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SEMESTER - 11

. Categor m. Max. Marks
_ Title of the Course CC/ AC/ DE/ Ty Exam
Sem.| Course Code |Credits SE/GS/EVS/ [Theo. [Tutorial |Lab.
VE/VAC  |Hrs. |Hrs.  |Hrs. CIA | ESE |Total.
I 25PBT2CC3 | 5 MICROBIOLOGY cc 6 3Hrs.| 25 | 75 | 100

Pre-Requisite:

Course Objectives: The purpose of learning this course is:

1. To provide a comprehensive knowledge on taxonomy and microbial diversity, growth, their harmful effects.

2. The beneficial role of microorganisms in agriculture and environment

3. The beneficial host microbe interaction and Epidemiology

4. To Provide microbial disease and general characteristics

5. The Agricultural microbiology in the environment and Biotechnology environment

Course Outcomes:

CO1: To understand the major discoveries of microbiology and describe microbial diversity, Microbial growth
and metabolism

CO2: To provide basic knowledge about microbial culture, identification of microbes, principle and working of
microscopes and sterilization techniques

CO3: To enlighten the students on host microbe interaction and Epidemiology of microbial disease

CO4: To update the knowledge on epidemic and pandemic diseases

CO5: To assess and appraise the role of novel microbes in environment and integrate them in specific innovative
approaches.

Unit-1 | Introduction & taxonomy of Microbiology 15 Hirs.

History and microbial taxonomy: Major discoveries related to the field of microbiology: Antony Von
Leeuwenhoek, Louis Pasteur, Robert Koch and Edward Jenner. Microbial taxonomy: Bacteria, viruses,
fungi, algae and protozoa, Microbial diversity: Biovars, Serovars and Prions, Microbial growth: Growth
curve, factors affecting growth, Microbial metabolism- Methanogenesis, acetogenesis and auxotrophs.

Unit-11 \ Methods in Microbiology 15 Hrs.

Microbial culture, identification, and control: Nutritional requirements for growth - Growth media and
types, Pure culture techniques: Serial dilution and plating methods, Staining methods - Principles and
types of staining (simple and differential), Identification of bacteria — Biochemical — IMVIiC, 16s rRNA
sequencing. Microscopy: principles and applications of Bright field, florescent and Scanning electron
microscopes, Microbial growth control: Physical Methods — Heat, Filtration, Low Temperatures, High
Pressure, Desiccation, Osmotic Pressure, Radiation; Chemical Methods

Unit-111 ‘ Host-Microbes Interactions 10 Hrs.

Host microbe interaction and Epidemiology: Human microbiome; Skin, Gastrointestinal tract, Oral
cavity, Lung. Symbiotic relationship of microbes: Symbiosis, Mutualism, Parasitism, Commensalism
and endophyte. Epidemiology of microbes: causes, types and transmission of epidemic, endemic and
pandemic diseases

Unit-1VvV ‘ Microbial diseases 10 Hrs.

Microbial Diseases: Microbial diseases - General characteristics, pathogenesis, laboratory diagnosis and
control measures of Pandemic and Epidemic diseases: Tuberculosis, Leprosy, Cholera, Typhoid,
COVID-19, Yellow Fever, Flu, AIDS, Ebola, Zika Virus, Small Pox, Dengue, Chickungunya, Malaria,
filariasis, Candidiasis, superficial mycosis

Unit-V Agricultural and Environmental Microbiology 10 Hrs.

Agricultural and Environmental Microbiology: Biological nitrogen fixation, free living, symbiotic
nitrogen fixation, mechanism of Nitrogen, Biofertilizers- types and applications; Rhizosphere effect.
Biogeochemical cycles-Carbon, Nitrogen, Sulphur and Phosphorous; Methanogenic bacteria
Extremphiles- Thermophiles Acidophiles, Halophiles and alkalophiles; Biotechnological application of
extremophiles




Text Books:

1.

2.

3.

4.

5.

Joanne Willey, Linda Sherwood, Christopher J. Woolverton, “Prescott's Microbiology”, (10"
edition), McGraw-Hill Education, 2017, ISBN: 978-1259281594

Maheshwari D K, Dubey R C, “A Textbook of Microbiology”, (4" edition), S Chand Publishing
India, 2013, ISBN:9789355015273.

Ananthanarayan and Paniker’s, “Textbook of Microbiology”, (10" edition), The Orient
Blackswan, 2017, ISBN: 978-9386235251.

Michael J.Pelczar, J.R,E.C.S.Chan, Noel R.Krieg, “Microbiology”, (5th edition), Mc Graw-Hill
Publishing company limited, 1993, ISBN:13:978-0-07462-320.

Sigee D C, “Freshwater Microbiology, (1% edition), Wiley Publication, 2008, ISBN:978-
0470358061.

Reference Books:

1.

2.

3.

4.

5.

6.

Benson H J, “Microbiological Applications: A Laboratory manual in General Microbiology”, (7"
edition), McGraw Hill, 1999, ISBN:9780071110952.

Managing epidemics- Key facts about major deadly diseases, World Health Organization (WHO)
2018.

O'Flaherty, Vincent & Collins, Gavin &Mahony, Thérése. “Environmental Microbiology”, (2™
edition, 2010 , ISBN: 9780470495117.

Cappuccino Welsh, “Microbiology”, (12" edition), Pearson Education Global Rights & Permissions
Department, 2020, ISBN: 978-0-13-518899-6.

Albert G. Moat, John W. Foster, Michael P. Spector, “Microbial physiology”, (4" edition), A john
wiley & sons, inc., publication, 2002, ISBN: 0-471-39483-1.

Freeman, “Text Book of Microbiology, (22" edition), W B Saunders Co Ltd, 1985, ISBN: 978-
0721638683

Web Resources:

1.

2.
3.

https://www.who.int/emergencies/diseases/managing-epidemics-interactive.pdf ISBN 978-92-4-
156553-0. https://doi.org/10.3389/fmich.2020.631736
https://www.agrimoon.com/wp-content/uploads/AGRICULTURAL-microbiology.pdf.
https://microbenotes.com/
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. Categor m. Max. Marks
) Title of the Course CC/ AC/ DE/ Ty Exam
Sem. Course Code Credits SE/GS/EVS/ Theo. [Tutorial |Lab.
VE / VAC hrs s A, CIA | ESE |Total.
Il | 25PBT2CC4 5 GENETIC ENGINEERING CC5 6 3Hrs.| 25 | 75 | 100

Pre-Requisite:

Course Objectives: The purpose of learning this course is:

1. The paper imparts a thorough knowledge on the basics of all the biotechnological application on plant and
animals.

2. The student will get to understand the core concepts of biotechnology.

3. To manipulate an organism's genetic material (DNA) to alter traits, enhance functions, or create new ones.

4. It's used in various fields like medicine, agriculture, and research to produce beneficial products, treat
diseases, and improve crop yields.

5. It's used in various fields like medicine, agriculture, and research to produce beneficial products, treat
diseases, and improve crop yields.

Course Outcomes:

CO1: Understanding the basic steps of gene cloning and the role of enzymes and vectors responsible for gene
manipulation, transformation and genetic engineering.

CO2: Getting detailed knowledge of gene transfer methods and identifying suitable hosts for cloning.

CO3: Acquiring theoretical knowledge in the techniques, tools, and application and safety measures of genetic
engineering.

CO4: Describes the genome mapping and sequencing and methods for gene therapy.

CO5: Elucidate different techniques involved in genetic engineering

Unit-1 | Introduction to Genetic engineering 15 Hrs.

Gene cloning. Genetic engineering tools. Nucleic acid manipulating enzymes. Promoters, Selectable
markers and reporters used in rDNA technology. Restriction digestion, Ligation, Transformation,
Selection of Recombinants. Construction of gene librarie

Unit-11 \ Genetic vectors & its Structure 15 Hrs.

E.Coli vectors - pBR322 and its derivatives; Cloning vectors for gram negative bacteria - ColE1, p15A,
R1, IncPa, pSC101; Lambda bacteriophage vectors, filamentous phages, Cosmids, Phasmids,
Phagemids. Cloning in gram-positive bacteria (Bacillus subtilis)

Unit-111 Life Cycle & types of Vectors 15 Hrs.

Cloning in yeast Saccharomyces cerevisae. Life cycle and types of vectors; Eukaryotic vectors. SV40
(molecular genetics and expression); Specialized cloning vector for cDNA; Synthesis of specific RNA
in vitro; Vectors for cloning promoters and terminators; vectors with adjustable copy number

Unit-1V Molecular Techniques ‘ 15 Hrs.

Nucleic acid hybridization techniques; Molecular probes (Types of probes and its construction); probe
labeling. Nick translation, End labeling and Random primer labeling. Polymerase chain reaction and its
variants; DNA fingerprinting; DNA sequencing first generation sequencing methods (Maxam and
Gilbert sequencing, Sangers Dideoxy sequencing, Pyrosequencing, PCR based sequencing and
hybridization sequencing).Second generation sequencing methods

Unit-V | Mutations ‘15 Hrs.

Site directed mutagenesis; DNA microarray; chromosome walking and jumping.Molecular techniques
in prenatal diagnosis gene therapy, Transgenic animals (knockout mice) and plants (Flavrsavr tomato),
Pharmaceutical products (Vaccine, Humulin, etc), Crop improvement. Pesticide resistance, herbicide
resistance, transgenic animals and GM foods; Modern Concepts in Genetic Analysis.

Text Books:
1. Karp G, “Cell and molecular biology: concepts and experiments”, John Wiley & Sons. 2009, ISBN:
0470556552

2. Russell, P. J, Hertz, P. E, McMillan, B, Benington, J, “Biology: the dynamic science”, Cengage
Learning, 2020, ISBN: 1133587550

Singh S P, Tomar B S, “Cell biology”. Rastogi Publications, 2008, ISBN: 8171337538

4. Cooper G M, Hausman R E, Hausman R E, “The cell: a molecular approach” (\VVol. 4). Washington,

w




DC: ASM press, 2007, ISBN: 0878933972

5. GuptaP K, “Cytogenetics”, Rastogi Publications, Meerut, 2010, ISBN: 8171337376

Reference Books:

1.

Brown T A, “Gene cloning and DNA analysis: An introduction”, (6" edition), Wiley-Blackwell, 2010, ISBN:
978-1444334074

Sandy B.Primrose, Richard Twyman, “Principles of Gene Manipulation and genomics”, (7" edition), Wiley-
Blackwell, 2006, ISBN: 978-1118687673

Jocelyn E Krebs, Lewin, “Genes X”, (10th edition), Jones & Barlett Publishers, 2009, ISBN: 978-
0763766320

Raymond Rodriguez, David T.Denhart, “Vectors, A survey of molecular cloning vectors and their uses”,
Academia press, 2003, ISBN: 978-0409900422

Winnacker E L, Horst Ibelgaufts, ”From Genes to clones. Introduction to Gene Technology”, VCH
Publishers, 1987, ISBN: 978-0895734204

Ed. David V. Geoddel, “Gene Expression technologies. Methods in enzymology” (Vol.185), Academic
Press, 2002, ISBN: 978-0122870453

William Wu, Michael J.Welsh, Peter B.Kaufrmar, Helen H.Zhang. “Methods in Gene Biotechnology”, (3™
edition), Routledge Taylor & Francis Group, 2001, ISBN: 978-1439848302

Web Resources:

1.

2.

https://www.amazon.in/Cytogenetics-P-K-Gupta/dp/8171337376

https://www.amazon.in/Cell-Molecular- Approach-Geoffrey-Cooper/dp/0878933972
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https://www.amazon.in/Jocelyn-E-Krebs/e/B002JB36LI/ref=dp_byline_cont_book_1
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Horst+Ibelgaufts&search-alias=stripbooks

. Max. Mark
) Title of the Course oo Aci by CAtegory gxam mr
Sem. |Course Code Credits SE/GS/EViTheo. Lecture |Lab.
GENERAL MICROBIOLOGY AND |VE/VAC |Hrs. [Hrs.  |Hrs. CIA | ESE JTotal
GENETIC ENGINEERING - 3Hrs.
1 25PBT2CP2 4 PRACTICAL cc 6 25 | 75 | 100

rRequisite:

rse Objectives:The purpose of learning this course is:

1. To provide a practical knowledge on taxonomy and microbial diversity, growth, their harmful
effects.

2. The practical role of microorganisms in agriculture and environment

3. The practical host microbe interaction and Epidemiology

4.To Provide practical knowledge microbial disease and general characteristics

5. The Agricultural microbiology in the environment and Biotechnology environment

Course Outcomes:

CO1.: Isolate and identify microbes from various sources.

CO2: Characterize microbes

CO3: Examine Plant and Animal cells and their functions

CO4: Assess extracted DNA, RNA and protein for rDNA technology

CO5: To study cloning tools

List of Experiments

(A) Microbiology-Practical

Sterilization

Media preparation

Glasswares cleaning

Pure Culture technques: Serial dilutions, Streak plate method, Pour plate method, Spread plate

method

Enumeration of bacteria

Determination of growth curve of bacteria — E.coli

Isolation of microbes from soil, water, air & plant surfaces

. Identification of bacteria — Statining-Simple, Gram staining and Negative staining, Motility test
9. IMVIC test of enteric bacteria

(B) Genetic Engineering - Practical

Howbde

©No O

. Preparation of plasmid DNA by alkaline lysis method.
. Agarose gel electrophoresis

. Silver staining of gels

. Methylene blue DNA staining

. Elution of DNA from agarose gel.

. Restriction enzyme digestion.

. Restriction mapping of plasmid DNA.

. Ligation.

© 0O N o o B~ W DN B

. Transformation, Competent cell preparation and selection of recombinants.
10. Cloning of fragments in PBR322

11. Insertional inactivation/Blue white screening

12. Demonstration: RAPD & RFLP

13. Amplification of DNA - PCR

14. Determination of molecular weight of DNA




Text Books:

1.

N

Nookw

Harold Benson, “Microbiological Applications”, (8" edition), McGraw-Hill Education, 2001, ISBN: 978-
0072318883.

Maheshwari D K, Dubey R C, “A Textbook of Microbiology”, (4" edition), S Chand Publishing, 2013,
ISBN: 9789355015273.

Ananthanarayan, Paniker’s, “Textbook of Microbiology”, (10th edition), The Orient

Blackswan, 2017, ISBN: 978-9386235251.

Michael J.Pelczar, J.R,E.C.S.Chan, Noel R.Krieg, “Microbiology”, (5th edition), Mc Graw-Hill

Publishing company limited, 1993, ISBN: 978-0-07462-320.

Amita Jain, “Microbiology Practical Manual”, (1% edition), Elsevier India, 2018, ISBN:978 -8131253533.

Reference Books:

1.

2.

3.

Benson H J, “Microbiological Applications: A Laboratory manual in General Microbiology”, (7th
edition), McGraw Hill, 1999, ISBN: 9780071110952.

Managing epidemics- Key facts about major deadly diseases, World Health Organization (WHO),
2018.

O'Flaherty, Vincent & Collins, Gavin &Mahony, Thérése. “Environmental Microbiology”, (2"
edition), 2010, ISBN: 9780470495117.

. Cappuccino Welsh, “Microbiology”, (12" edition), Pearson Education Global Rights & Permissions

Department, 2020, ISBN: 978-0-13-518899-6.

Vani Sharma, Shruti Shukla, Shiwali Bisht, “A Laboratory Manual of Genetic Engineering, Cell and
Molecular Biology”, (1* edition), Taneesha Publishers, 2024, ISBN: 978-8197792786.

John Vennison S, “Laboratory Manual for Genetic Engineering”, (1st edition), PHI Learning, 2009, ISBN:
978-8120338142.

Web Resources:

1.
2.
3.

https://www.who.int/emergencies/diseases/managing-epidemics-interactive.pdf
https://doi.org/10.3389/fmich.2020.631736
https://www.agrimoon.com/wp-content/uploads/AGRICULTURAL-microbiology.pdf.
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https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Harold+Benson&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Amita+Jain&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Vani+Sharma&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Shruti+Shukla&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Shiwali+Bisht&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&field-author=S.+JOHN+VENNISON&text=S.+JOHN+VENNISON&sort=relevancerank&search-alias=digital-text

Category pm.  [Max. Marks

Title of th r cC/ AC/ DE/
Sem. Course Code Credits e of the Course SE/GS/EVS! [theo. Tutorial |Lab. | =@M
OTECHNOLOG VE/VAC  |hrs. |Hrs.  |Hrs. CIA | ESE |Total
DAIRY BIOTECHNOLOGY
I | 25PBT2EC31| 3 EC2B 5 3Hrs.| 25 | 75 | 100

Pre-Requisite:

Course Objectives: The purpose of learning this course is:

1. Criticize and relate to the concept of Dairy Technology

2. This includes developing skilled human resources, promoting clean milk production, and fostering
innovation in dairy processing and product development.

3. Dairy Technology aims to train individuals to become skilled technicians and professionals in the dairy
industry, including areas like milk handling, processing, and quality control.

4. Dairy Technology strives to adopt and implement new technologies in milk production, processing, and
distribution to improve efficiency, reduce costs, and enhance product quality.

5. It also focuses on developing effective marketing strategies to ensure fair prices for farmers and access to
quality dairy products for consumers

Course Outcomes:

CO1: To have the ability to use the acquired knowledge during milk processing.

CO2: The course provides knowledge about dairy industry & manufacture of Dairy products.

CO3: To enlighten the Industrial approach of Biotechnology.

CO4: The course provides knowledge about dairy processing equipments.

CO5: The course provides knowledge about entrepreneurial skill.

Unit-1 \ Introduction to Milk & its contaminations 12 Hirs.

Common microbes in milk and their significance. Sources of microbial contamination of raw milk in
influencing quality of milk during production, collection, transformation and storage. Clean milk
production and antimicrobial systems in raw milk. Microbial changes in raw milk during long storage.
Microbiological grading of raw milk.

Unit-11 ‘ Microbiological processing techniques 12 Hrs.

Microbiological processing techniques: bactofugation, thermization, pasteurization,
sterilization,boiling,UHT, non thermal processes and membrane filtration of milk role of psychrophilic
mesophilic, thermophilic and thermoduric bacteria in spoilage of processed milks and prevention
microbiological standards (BIS/PFA) of heat treated fluid milks.

Unit-111 Microbiological quality of dairy products ‘ 12 Hrs.

Microbiological quality of dairy products; fat rich (cream and butter),frozen (ice cream), concentrated
(evaporated and condensed milk),dried milks (roller and spray dried),infant dairy foods and legal
standards. Factors affecting microbial quality of these products during processing, storage and
distribution. Probiotics and prebiotics (GRAS),cloning-sanitation, control of microorganisms in dairy
processing

Unit-1V ‘ Quality control of Dairy products ‘ 12 Hrs.

Microbiology quality of traditional dairy products; heat desiccated (khoa, burfi, peda, kheer), acid
coagulated (paneer, chhana, rasgulla), fermented (lassi, srikh and)and frozen (kulfi). sources of
microbial contaminants and their role in spoilage. Importance of personnel and environmental hygiene
on quality of traditional milk products. Microbiological standards for indigenous dairy foods.

Unit-V ‘ Milk-borine Diseases ‘ 12 Hrs.

Milk-borne diseases—viral and bacterial, zoonotic infections pathogens associated with fluids milks,
dairy products and their public health significance. sources of pathogens and their prevention.
Importance of bio flims, their role in transmission of pathogens in dairy products and preventive
strategies. Regulatory control of dairy products, testing of milk and milk products, treatment of dairy
wastes.

Text Books:

1. Hogan, Douglass Melton, roger Pedersen, E. Donnall Thomas, James Thomson, sir lan Wilmutt. “Essentials
of Stem Cell Biology”, (2™ edition), Academic press, 2009, ISBN: 978-0123747297




Ann A Kiessling, Jones and bartett, “Human embryonic stem cells: an introduction to the science and
therapeutic potential”, Jones and Bartlett Publishers, Inc, 2003. ISBN-13 978-0763723415

Peter J, Quesenberry, “Stem cell biology and genetherapy”, (1** edition), Wiley Online Library, 1998, ISBN:
978-0471146568

Michael J.F.Barresi, Scott F.Gilbert “Developmental biology”, (11" edition), Sinauer Associates Inc, 2018,
ISBN: 978-1605356044

Reference Books:

1.

Bruce M.Carlson, “Human Embryology & Developmental Biology”, (6" edition), Elsevier publishers, 2019.
ISBN: 978-0323523752.

Lewis Wolpert; Alfonso Martinez Arias, “Principles of Development”, (6™ edition), Chery Il Tickle, 2019,
ISBN: 978-0198800569

Freshney R I, “Culture of animal cells: A manual of basic technique and Specialized Applications”. (7"
edition), Wiley-Blackwell.United States of America, 2016, ISBN: 978-1118873656

Singh B, Mal G, Gautam S K, Mukesh M, “Advances in animal biotechnology”, (1% edition), Springer
International Publishing, 2019, ISBN: 978-.3030213114

Web Resources:

SR

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/dairy-technology
https://biot409.wordpress.com/wp-content/uploads/2014/02/16-dairy-science-and-technology.pdf
https://agrimoon.com/short-notes-for-dairy-technology-pdf-books/
https://docs.rs-online.com/f6¢d/0900766b8145d673.pdf
https://www.youtube.com/watch?v=MfP8YIIXvZg
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https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/dairy-technology
https://biot409.wordpress.com/wp-content/uploads/2014/02/16-dairy-science-and-technology.pdf
https://agrimoon.com/short-notes-for-dairy-technology-pdf-books/
https://docs.rs-online.com/f6cd/0900766b8145d673.pdf

Title of the Course ce/ ac/ pg—CAtedory Q o [hax Marks
Sem. [Course Code Credits SE/GS/EVTheo. Lecture |Lab. xam
MOLECULAR VE/VAC Hrs. |Hrs. Hrs. CIA |ESE |Total.
Il | 25PBT2EC32| 3 | DEVELOPMENTAL BIOLOGY | Ec2 5 3HIS- | 25 | 75 | 100

Pre-Requisite:

Course Objectives: The purpose of learning this course is:

1. The subject imparts knowledge on the fundamentals of developmental biology.

2. The student will get to understand the core concepts of methodologies & ethics to pursue research.

3. To understand how genetic information and molecular mechanisms orchestrate the development of an
organism from a single cell into a complex, multicellular being.

4. The role of stem cells in development and regeneration. CC

5. This field investigates the intricate processes of cell differentiation, growth, pattern formation, and
morphogenesis at the molecular level.

Course Outcomes:

CO1:To understand the bases for research

CO2: To know about research proposal and dissertation writing.

CO3: To know about Statistical application in research

CO4: lllustrate the organ development of vertebrate animals

CO5: Demonstrate the impact of gene in developmental biology and developmental disorders.

Unit-1 | | 12 Hrs.

Definition and scope of developmental biology. Gametogenesis - Spermatogenesis and Oogenesis.
Structure of Sperm and oocyte. Instructive and permissive interactions, competence, epithelial -
mesenchymal interactions. Important signaling pathways in vertebrate development

Unit-11 \ \ 12 Hrs.

Fertilization - Definition, mechanism of fertilizatiom in mammal & sea urchin. Types of fertilization.
Nieuwkoop center, Molecular role of organizer

Unit-111 | | 12 Hrs.

Cleavage in Xenopus, Chick and mammals, Regulation of cleavage cycle. Morphogenetic movements,
Gastrulation in Xenopus, Chick and mammals. Fate Maps

Unit-1V | | 12 Hrs.

Vertebrate Development: Formation of the neural tube, myogenesis, and hematopoiesis. Mechanism of
vertebrate eye development

Unit-V \ \12 Hrs.

Drosophila Maternal effect genes, induction at single cell level - differentiation of photoreceptors in
ommatidia. Developmental disorders Spina bifida, Anenecephaly, and craniorachischis, Cyclopia,
Thanotrophic dysplasia

Text Books:

1. Scott F. Gilbert, Michael J. F. Barresi, “Developmental Biology”, (11" edition), Sinauer Associates Inc, 2016,
ISBN: 9781605356044.
Subramanian M A, “Developmental Biology”, (1** edition), MJP Publisher, 2019, ISBN: 8180941515.
Subramoniam T, “Molecular Developmental Biology”, (2™ edition), Alpha Science International Ltd, 2011,
ISBN: 1842656619

Reference Books:

1. Scott F Gilbert, “Developmental Biology”, (9th edition), Sinauer Associates Inc. 2010, ISBN:978-
0878933846

2. Subramoniam T, “Developmental Biology”. (Ist edition). Narosa publications. 2002, ISBN
8173194033

3. Richard M.Twynman, “Developmental Biology”, (2 nd edition), Viva Publications, 2001, ISBN
817649237X / 9788176492379



https://www.amazon.in/Scott-F-Gilbert/e/B001IOBLF0/ref=dp_byline_cont_book_1
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Michael+J.+F.+Barresi&search-alias=stripbooks
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22M.A.+SUBRAMANIAN%22
https://www.amazon.in/T-Subramoniam/e/B0034PGXFY/ref=dp_byline_cont_book_1

Web Resources:

1. https://www.jove.com/v/5328/molecular-developmental-biology-and-growth-factors

2. https://global.oup.com/ushe/disciplines/biological-sciences/molecular-cellular-and-developmental-
biology/?cc=in&lang=en&

3. https://www.digs-ils.phd/research/research-fields/molecular-cell-developmental-biology
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https://www.jove.com/v/5328/molecular-developmental-biology-and-growth-factors
https://global.oup.com/ushe/disciplines/biological-sciences/molecular-cellular-and-developmental-biology/?cc=in&lang=en&
https://global.oup.com/ushe/disciplines/biological-sciences/molecular-cellular-and-developmental-biology/?cc=in&lang=en&

Category pm.  [Max. Marks

Title of the Course CC/ AC/ DE/
Sem.|Course Code Credits SE/GS/EVS/ Theo. lecture |Lab. Exam
VE / VAC Hrs. |Hrs. Ars. CIA | ESE |Total.

Il | 25PBT2EC41| 3 BIOINFORMATICS EC 5 3Hrs.| 25 | 75 | 100

Pre-Requisite:

Course Objectives: The purpose of learning this course is:

1. The paper imparts a thorough knowledge of the basics of bioinformatics tools.

2. The student will get to understand the core concepts of in Silico biological research.

3. The main objective of this soft course is to introduce general concepts of Bioinformatics to the allied
department students of Pondicherry University

4. To introduce the methods of Sequence analyses and their
5. applications in Bioinformatics

6. To study of the inherent structure of biological information.

Course Outcomes:

CO1: 1.To get introduced to the basic concepts of Bioinformatics and its significance in Biological data
analysis

CO2: 2. Describe the history, scope and importance of Bioinformatics and role of internet in Bioinformatics

CO3: 3.Explain about the methods to characterize and manage the different types of Biological data.

CO4: Classify different types of Biological Databases.

CO5: 5. Introduction to the basics of sequence alignment and analysis

Unit-I ‘ Introduction to Databases ‘ 12 Hrs.

Database concepts, Introduction to internet and its application, Introduction to bioinformatics,
Protein and nucleotide databases, Information retrieval from biological databases, Sequence alignment
and database searching-similarity searches using BLAST and FASTA.

Unit-1l | Genomics \ 12 Hrs.

Sequence alignment basics, match, mismatch, similarity, scoring an alignment, gap penalty,
protein vs DNA alignments, Dot-matrix alignment, pairwise alignment. Global and local alignment
algorithms, multiple sequence alignment-progressive alignment and Iterative alignment algorithms,
consensus sequence, patterns and profiles.

Unit-111 | Proteomics 12 Hrs.

Bioinformatics for genome sequencing, EST Clustering and analyses, Finding genes in
prokaryotic and eukaryotic genomes, Regulatory sequence analysis, Bioinformatics for Genome maps
and markers, Bioinformatics for understanding Genome variation, Protein structure-X-ray
crystallography, The protein databank and the PDBSum-SCOP, CATH, DALI and
HSSP;Visualization of molecular structures-RasMol and Pymol; Protein secondary structure
prediction, Fold Recognition; Transmembrane topology prediction

Unit-1V | Protein Structure Prediction 12 Hrs.

Molecular visualization tools. Rasmol, Chime and Spdb viewer. Structure analysis tools. VAST and
DALI, Structural biology - Homology modeling, Bioinformatics for micro array designing and
transcriptional profiling, Bioinformatics for metabolic reconstruction, Bioinformatics for phylogenetic
analysis

Unit-V | Medical application of Bioinformatics 12 Hrs.

Medical application of Bioinformatics. Disease genes, Drug Discovery. History. Steps in drug
discovery. Target Identification. Target Validation. QSAR. Lead Identification. Preclinical
pharmacology and toxicology. ADME. Drug designing. Rational drug design. Computer aided drug
design. Ligand based approach. Target based approach.




Text Books:

1. Mount D, “A Bioinformatics: Sequence and Genome Analysis”, Cold Spring Harbor Laboratory Press,
ISBN: 9789746520706

2. Baxevanis A D, Francis Ouellellette B F, “Bioinformatics- a Practical Guide to the Analysis of Genes and
Proteins”, Wiley India Pvt Ltd, 2009, ISBN: .0471478784

3. Laura Elnitski, “Advances in Genomic Sequence Analysis”, National Institutes of Health, 2011,
ISBN: 9814327727

4. Thomas Dandekar, Meik Kunz, “Bioinformatics: An Introductory Textbook”, (1% edition), Springer nature
Link, 2023, ISBN: 3662650355.

5. Jin Xiong, “Essential Bioinformatics”, Cmbridge university press, 2006, ISBN: 978-0-511-16815-4.

Reference Books:

1. Dassanayake S Ranil, Y I N Silva Gunawardene, “Genomic and Proteomic Techniques”, (1% edition),
Narosa Publishing House Pvt. Ltd, 2011, ISBN:978-1842656600

2. Thiagarajan B, Rajalakshmi P A, “Computational Biology”, (1* edition), MJP publishers, 2009, ISBN: 978-
8180940637

3. Bosu Orpita, Simminder Kaur Thukral, “Bioinformatics Databases, Tools and Algorithms”, Oxford
University press, 2007, ISBN: 978-0195676839

4. Lohar s. Prakash, “Bioinformatics”, MJP Publishers, 2009, 1SBN:979 -8224656080

5. Stephen misener and Stephen A, Krawetz, “Bioinformatics methods and protocols, Humana press Inc”,

2000, ISBN:978 -0896037328

Web Resources:

1.

agbrwn

https://www.amazon.in/BIOINFORMATICS-SEQUENCE-GENOME-ANALYSIS-
2ND/dp/9746520709

https://en.wikipedia.org/wiki/Bioinformatics
https://www.genome.gov/genetics-glossary/Bioinformatics
https://academic.oup.com/bioinformatics
https://www.youtube.com/watch?v=W-0Ov2cUaY QY
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https://link.springer.com/book/10.1007/978-3-662-65036-3#author-0-0
https://link.springer.com/book/10.1007/978-3-662-65036-3#author-0-1
https://www.amazon.in/BIOINFORMATICS-SEQUENCE-GENOME-ANALYSIS-2ND/dp/9746520709
https://www.amazon.in/BIOINFORMATICS-SEQUENCE-GENOME-ANALYSIS-2ND/dp/9746520709
https://en.wikipedia.org/wiki/Bioinformatics
https://www.genome.gov/genetics-glossary/Bioinformatics
https://academic.oup.com/bioinformatics

Title of the Course cc/ acs pe | Category  pm. Max. Marks

Sem.|Course Code Credits SE/GS/EVS/ fTheo. Lab. Exam

Lecture
PHARMACEUTICAL

VE/VAC  |hrs. |Hrs.  |Hrs. CIA | ESE | Total.
Il | 25PBT2EC42| 3 BIOTECHNOLOGY EC 5 3Hrs.| 25 | 75 | 100

Pre-Requisite:

Course Objectives: The purpose of learning this course is:

1. The subject imparts knowledge on the fundamentals of pharmaceutical biotechnology

2. The student will be provided with a basic knowledge and understanding about the pharmaceutical products
produced based on biotechnological methods and its biomedical applications

Course Outcomes:

COL:Explain the basic components of pharmaceutical and biotechnology industry and methods and applications
of biosensor

CO2:Describe the Scientific, technical and economic aspects of vaccine & rDNA technology

CO3:Describe the basic concepts of protein Engineering, therapeutic proteins and enzyme immoabilization
techniques

CO4:Describe the concepts of hybridoma technology, microbial biotransformation and microbial bio-
transformed products

CO5:Explain the basic components of somatic gene therapy, Xeno-transplantation and fermenter and bio safety
methods

Unit-| | History & principle of pharmacology | 12 Hrs.
History & principle of pharmacology-Drug names & classification systems —General principle of drug
action- Pharmacokinetics, Pharmacodynamics —Measurement of drugaction-Introduction to
Pharmacology- Definition, historical landmarks and scope of pharmacology- nature and source of
drugs- essential drugs concept and routes of drug administration, Agonists, antagonists, addiction,
tolerance. Pharmacokinetics-Membrane transport, absorption, distribution, metabolism and excretion of
drugs- Enzyme induction, enzyme inhibition, kinetics of elimination.

Unit-11 Chemotherapeutic drugs 12 Hrs.
Chemotherapeutic drugs —Protein Synthesis Inhibitors -Antilnflammatory, Antibacterial, Antifungal,

Antiviral, Antihelminthic, Anticancer Drugs- Definition and basic knowledge of acute, subacute and

chronic toxicity

Unit-111 Basic knowledge of toxicity 12 Hrs.
Definition and basic knowledge of genotoxicity, carcinogenicity, teratogenicity and mutagenicity-

Chronopharmacology-Definition of rhythm and cycles, Biological clock and their significance leading

to chronotherapy

Unit-1V Principles and mechanisms of drug action 12 Hrs.

Principles and mechanisms of drug action. Receptor theories and classification of receptors, regulation
of receptors- drug receptors interactions signal transduction mechanisms, G-protein coupled receptors,
ion channel receptor, dose response relationship, therapeutic index, combined effects of drugs and
factors modifying drug action

Unit-V ‘ Tissue Engineering 12 Hrs.

Tissue Engineering - Skin, Liver, Pancreas -Recombinant vaccines -Cell adhesion
basedtherapy:Integrins,Inflammation- Drug and Cosmetics Act, Drug Price Control order, Application
for Investigational New Drug (IND)- Application for New drug Discovery (NDD) according to Indian
Control Authority & USFDA guidelines- Conducting bioequivalence studies- Ethical considerations in
utilizing human subjects for drug discovery process-Helsinki's declaration- ICH GCP Guidelines-
Ethical guidelines in utilizing animals for experimental purposes.




Text Books:

1.

2.

3.

Rang H P, Dale M M, Ritter J M, “Dale’s Pharmacology”, (2" edition), Livingstone Elsevier, 2020,
ISBN: 9780702067020

Katzung B. G, Masters S. B, Trevor A. J, “Title of the Basic and clinical pharmacology”, (11"
edition), Tata McGraw-Hill, 2010, ISBN: 9780070677258

Mohammad Ali. “Pharmacognosy and Phytochemistry”, (1% edition), CBS Publishers &
Distribution, 2018, ISBN: 9788123914381

Reference Books:

1.

2.

3.

Kokate C K, Purohit, Gokhlae,”Text book of Pharmacognosy”, (37th edition), Nirali Prakashan,
2007, ISBN: 978-8185790152

Tripathi K.D, “Essentials of Medical Pharmacology”, (7" edition), Jaypee Brothers Medical
Publisher, 2016, ISBN:9788184480856

Sharma H. L, Sharma K. K, ” Principles of Pharmacology”, (3" edition), Paras medical publisher,
2017, ISBN:9788181914644

Web Resources:

1.
2.
3.

https://thedigitalelevator.com » best-pharma-websites
https://www.mypharmaguide.com/biotechnology-notes-free-download/
https://www.phatm.org
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. Categor m. Max. Marks
) Title of the Course CC/ AC/ DE/ BTy Exam
Sem.|Course Code Credits SE/GS/EVS/ [Theo. Lecture |Lab.
VERMICOMPOSTING VEIVAC lhrs. [Hrs. |Hrs. CIA | FSE JTorel
2 | 25PBT2NME1l| 2 TECHNOLOGY SE 2 3Hrs.| 25 | 75 | 100
rRequisite:

rse Objectives:The purpose of learning this course is:

1. To facilitate self-employment

2. To know about the vermicomposting and its agricultural value

3. This is helps to the students to understand about the earthworm and its applications.

4. To know about organic fertilizer.

Course Outcomes:

CO1: Acquired knowledge about mushroom cultivation and Mushroom production

CO2: Acquired knowledge about economic importance of mushroom

CO3: Describe and apply the uses and lore of many mushrooms and culture techniques to further
explore their cultivation potential

CO4: Acquired knowledge about applications of Mushroom

CO5: To facilitate self-employment.

Unit-1 Introduction to Vermiculture technology 06 Hrs.

Introduction to Vermiculture technology, definition, meaning and history, Economic importance of
Vermiculture, their value in soil texture. Types of earthworm. Concept of recycling, Concept of four r’ s reduce,

reuse, recycle and restore.

Unit-11 | Introduction to organic matter 06 Hrs.

Introduction to matter, types of matter, Introduction to Humus, Humus cycle, Sources, quality of products for

Humus formation, Ground population, and transformation process in organic matter.

Unit-111 | Plant fertilizers & its applications 06 Hrs.

Introduction of plant fertilizers, nutritional value and their importance, Vermicompost composition and its

nutritional value, Importance of vermicompost as fertilizer for plants, Comparison of Vermicompost with other

fertilizers.
Unit-1V | Vermibeds preparations 06 Hrs.
Introduction to vermibeds, sources, types, Preparation of vermibeds, measurements, Maintenance of vermi

compost, Compositing conditions, moist, temperature, aeration.

Unit-V Didnosis of Vermicompost 06 Hrs.

Vermicompost identification, conditions, and separation, compost packing, sources and methods, Compost

storage, conditions and durations, Vermicompost handling and transport.

Text Books:

1. Brady C.N, "The Nature and Properties of soils", (15" edition), Macmillan publishing Co.NewYork, London,
1974, ISBN: 978-0133254488.

2. Edwards, C.A., Bohlen, P.J, “Biology and Ecology of Earthworms”, 1996, ISBN: 978-0412561603.

3. Chapman Hall,London Ismail,S.A, “Vermicology: The Biology Earthworm”, Orient Longman, 1997, ISBN:
978-8125010104.

Reference Books:

1. Edwards, C.A, Bohlen,P.J, “Biology and Ecology of earth worms”, (3" edition), Chapmanand hall, 1996,
ISBN: 9780412561603.

2. Ismail, S.A, “Vermicology. The biology of earth worms”, Orient Longman, 1970, ISBN: 978-8125010104.




3. Lee K.E, “Earthworms-Their ecology and relationship with soil and landuse”, Academic Press, 1985, ISBN:
978-01244086009.

4. Brady C.N, "The Nature and Properties of soils", Macmillan publishing Co.NewYork, 1974, ISBN: 978-
0133254488.

Web Resources:
https://justagriculture.in/files/magazine/2021/march/010%20Vermicomposting%20Technology.pdf
https://byjus.com/biology/vermicomposting/

https://www.youtube.com/watch?v=9u-UEqiUZtk

https://en.wikipedia.org/wiki/VVermicompost

https://composting.ces.ncsu.edu/vermicomposting-2/

arwdE
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https://justagriculture.in/files/magazine/2021/march/010%20Vermicomposting%20Technology.pdf
https://byjus.com/biology/vermicomposting/
https://www.youtube.com/watch?v=9u-UEqiUZtk
https://en.wikipedia.org/wiki/Vermicompost
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