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ALAGAPPA UNIVERSITY
DEPARTMENT OF BIOINFORMATICS
Karaikudi -630003, Tamil Nadu.

REGULATIONS AND SYLLABUS-(CBCS-University Department)
[For the candidates admitted from the Academic Year 2025 — 2026 onwards]

Name of the Department :  Bioinformatics

Name of the Subject Discipline :  Bioinformatics

Programme of Level : M.Sc

Duration for the Course : Full e(TwoY

1. Choice-Based Credit System

committee. Students under acquire more than the required number

of credits. They can also a ary and intra-disciplinary approach to

eading to the award of a degree in a discipline.

paper) of a programme. Each course offered by the Department is
ourse code. A course contains lectures/ tutorials/laboratory
work/seminar/proje ork / practical training/report writing /Viva-voce, etc. or a
combination of these, to meet effectively the teaching and learning needs.

4. Credits

The Term “Credit” refers to the weightage given to a course, usually in relation to the
instructional hours assigned to it. Normally in each of the courses credits will be assigned on
the basis of the number of lectures/tutorials/laboratory and other forms of learning required
completing the course contents in a 15-week schedule. One credit is equal to one hour of

lecture per week. For laboratory/field work one credit is equal to two hours.
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5. Semesters

An Academic year is divided into two Semesters. In each semester, courses are offered in 15
teaching weeks and the remaining 5 weeks are to be utilized for conduct of examination and
evaluation purposes. Each week has 30 working hours spread over 5 days a week.

6. Departmental committee

The Departmental Committee consists of the faculty of the Department. The Departmental
Committee shall be responsible for admission to all the programmes offered by the

Department including the conduct of entrance tests, verificatio records, admission, and

evaluation. The Departmental Committee determine the deliberation ourses and specifies
ill also identify

he courses

dy proteins of interest effectively.
Idents with skills to apply molecular biology methods to

POB-2

analysis.
POB-3 | To familiarize students with cutting-edge computational techniques in drug
discovery, including molecular docking, dynamics simulations, and virtual
screening.

POB-4 | To offer combined hands-on training in both computer-based bioinformatics
tools and experimental laboratory techniques to bridge computational and
biological sciences.

POB-5 | To develop a strong foundation in interdisciplinary sciences including
bioinformatics, computer science, chemistry, and biophysics, integrating
biology with mathematics and statistics.
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POB-6 | To train students in research methodology, critical analysis, and Responsible
Conduct of Research (RPE), equipping them with a scientific mindset for
contemporary problem-solving.

POB-7 | To enhance computational skills through training in scripting languages
(Python, Perl, R, etc.), algorithm design, and database development for
biological applications.

POB-8 | To introduce advanced concepts of data science, machine learning, and Al to
analyze large-scale biological datasets and derive meaningful insights.

POB-9 | To provide opportunities to utilize advanced facilities in bioinformatics,
molecular modeling, and biotechnology, fostering interdisciplinary research
and innovation.

POB-10 | To encourage participation in journal clubs, national conferences, seminars,

and career guidance sessions to stay update
for academic, industrial, or research careers.

8. Programme Outcome-(POs)

Knowledge:

PO1

Comprehending the princip
significance of Biological
discoveries.

s disciplines, along with the
ies and scientific

PO2 fundamentals of Biological
problem and to IS retrieved from databases.
PO3 us fields of Bioinformatics such as
Statistics for Biologists, Molecular
omputational Biology, Computer Science, Genetic
nd Chemistry etc.
PO4 he significance of Chemical informatics and

ations in drug discovery, as well as how to deal with
Jnal interests.

Skills:

PO5

se Bioinformatics talents, such as sequence alignment, structure
ug development, for recent health sciences challenges using new

PO6 Acquiring the skills required for effective communication in academic and
research settings.

PO7 Identifying the suitable leads against disease-causing targets gives a regimen for
drug research and development.

PO8 Developing the skills in writing research articles, scientific proposal writing,

givinga scientific presentation, reviewing a scientific paper, research ethics, and
applyinglearned skills in the techniques within the chosen area of study.




Attitude:

PO9

Identifying significant problems in society and the environment, as well as
stimulating future work, by doing socially responsible research in the field of
medicinal discovery.

PO10

Developing relationships between the community and industry in order to
enhance services to the society.

9. Course Objectives- (COB)

COB-1 To find out the methods for analyzing the expression, structure and function of
DNA, RNA and proteins, and an understanding of relationships between
species.

COB-2 | |dentify the different types of biomolecules an
biomolecules.

COB-3 | To provide basic genetic terminology, at a gene
organization and development of the geneti
and gene level and be able to explain the
in relation to the structure and f

COB-4 To introduce basic techniques a i in bigsstatistical approach,
thereby presents a suitable oppor resent their data in
various interpretations.

COB-5 | To provide advanced computational iological data, fostering an
understanding of the, i i iology and informatics using various

10. Course Outc

COo1

Knowledge:
[

wledge in both theoretical and experimentaldomains
putational biological sciences.

Skills:

CO2

CO3 Providing I-based projects to the student in multidisciplinary area to solve the
current problem in drug discovery process.

Attitude:

CO4 Provide global research possibilities for advanced studies and scientific career.

CO5

Demonstrate subject matter through technical writing and oral presentation.

11. Eligibility for admission
Candidates for admission to Master of Science in Bioinformatics shall be required to have

passed B.Sc., (Bioinformatics/ Biotechnology/ Microbiology/ Biochemistry/ Botany/
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Zoology/ Mathematics/ Physics/ Chemistry /Information Technology/ Computer Science)/
B.Sc.(Agri.)/B.V.Sc., /B.Pharm.,/B.Tech., (Biotech /Bioinformatics /Life Sciences) /MBBS
or any other course equivalent thereto and must have obtained 55% marks at graduation level.
12. Medium of instruction

The medium of instruction is English only.

13. Minimum Duration of programme
The programme is for a period of two years. Each year shall consist of two semesters viz. Odd

and Even semesters. Odd semesters shall be from June / July g, October / November and even

semesters shall be from November / December to April / May. semester there shall be 90
working days consisting of 6 teaching hours per working

14. Components

A PG programme consists of a number of ¢ lied to indicate a
logical part of the subject matter of the programme andi the subject matter
of a “paper” in the conventional sense. i the various categories of the courses

suggested for the PG programmes:

der the “programme and shall cover Core
d research skill.
B. Discipline-specific £lec offered under the programme related to the

and shall cover additional academic knowledge, critical

C. Non-M F beyond the discipline

> Student g on-Major Elective courses with 2 credits offered by
other depa inll Semester and another in 111 Semester)

» A uniform time ours on a common day (Tuesday) shall be allocated for the Non-
Major Electives.

» Non-Major Elective courses offered by the departments pertaining to a semester should be
announced before the end of the previous semester.

» Registration process: Students have to register for the Non-Major Elective course within 15
days from the commencement of the semester either in the department or NME portal
(University website).

D. Self Learning Courses from MOOCs platforms.

» MOOC:s shall be voluntary for the students.



> Students have to undergo a total of 2 Self Learning Courses (MOOCSs) one in Il semester and
another in 111 semesters.

» The actual credits earned through MOOCs shall be transferred to the credit plan of
programmes as extra credits. Otherwise, 2 credits/course be given if the self Learning Course
(MOOC:s) is without credit.

» While selecting the MOOC:s, preference shall be given to the course related to employability
skills.

E. Projects / Dissertation /Internships (Maximum Marks: 200)

The student shall undertake the Project/Dissertation/internship during
» Plan of work
Project/Dissertation

The candidate shall undergo Project/Dissertati ester. The

candidate should prepare a scheme of work for i i j should get

be allowed to submit it to the university depe inal semester. If the
candidate is desirous of availing other  departments/
universities/laboratories/or g i y after getting approval from

2 shall acknowledge the same in their

> Acknowled

Content as follows:

Chapter No Title Page number
1 Introduction
2 Aim and objectives
3 Review of literature
4 Materials and methods
5 Result
6 Discussion
7 Summary
8 References
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Format of the title page
Title of Dissertation/Project work

Dissertation submitted in partial fulfilment of the requirement for the degree of Master of
Science in Bioinformatics to the Alagappa University, Karaikudi -630003.
By
(Student Name)
(Register Number)

ALAGAPPA U

(A State University Established by the Government of Tamil Nadu in 1985,Accre nder Dual Mode

Category in the Fourth Cycle, Graded as Category- | University and Granted Autono — Asia: 111, THE -
World Young Universities : 101-150, 20, ia: 32, ia : 59, QS Asia : 271-280)

Format of certificates-

Certifiﬁie

This is to certify that the thesis entitled -------------------------- --- -7

submitted to Alagappa University, Karaikudi-630 003 in partial fulfilment for the degree of
Master of Science in Bioinformatics by Mr/Miss ---------=--=-==-m--- (Reg No:-------------- )
under my supervision. This is based on the results of studies carried out by him/her in the
Department of Bioinformatics, Alagappa University, Karaikudi-630 003. This
dissertation/Project or any part of this work has not been submitted elsewhere for any other
degree, diploma, fellowship, or any other similar titles or record of any University or
Institution.

h 4
Place: Karaikudi Research Supervisor
Date:
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Certificate - (HOD)

This is to certify that the thesis entitled --- ”
submitted by Mr/Miss ----------------- (Reg NoO: -------------- ) to the Alagappa University, in

partial fulfilment for the award of the degree of Master of Science in Bioinformatics is a
Bonafide record of research work done under the supervision of Dr.------------------ , Assistant
Professor, Department of Bioinformatics, Alagappa University. This is to further certify that
the thesis or any part thereof has not formed the basis of the award to the student of any

degree, diploma, fellowship, or any other similar title of any Univeisity or Institution.

Place: Karaikudi
Date:

Place:
Date;
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Internship
The students shall undergo Internship / industrial training in the reputed

organizations for minimum of two weeks to acquire industrial knowledge during the
summer vacation of second semester. The students have to find industry related to their
discipline (Public limited/Private Limited/owner/NGOs etc.,) in consultation with the
faculty in charge/Mentor and get approval from the Head of the Department and
Departmental Committee before going for an internship / industrial training.

Format to be followed for Internship report
The format for internship report to be followed by the student are giv
Format of the title page

Title of internshi

Internship report submitted in partial fulfillmen
Science in Fisheries Science to the Alagappa

University and Granted Autonomy by MHRD-UGC, 2023 : NIRF : 30, THE — Asia : 111,
niversities : 101-150, 2024 : QS India : 32, QS South Asia : 59, QS Asia : 271-280)

Karaikudi - 630003
(Year)
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Format of certificate
(Faculty in-charge)
This is to certify that the internship report entitled ““--------------------------------

2

submitted to Alagappa University, Karaikudi-630 003 in partial fulfilment for the Master
of Science in Bioinformatics by Mr/Miss ---------=-=-=-=-mmnmmmmmmmeen (Reg. No.:------------ )

under my supervision. This is based on the work carried out by him/her in the organization

M/S . This Internship report or any part of this work has not been

submitted elsewhere for any other degree, diploma, fellowship, ny other similar record

of any University or Institution.

Place:
Supervisor
Date:

Certific
This is to certify that the Intert

submitted by Mr./Miss.----

owship, or any other similar title of any University

14



(Company supervisor or Head of the Organization)

2

This is to certify that the Internship report entitled ““---------------------- --
submitted to Alagappa University, Karaikudi-630 003 in partial fulfilment for the Master of

Science in Bioinformatics by Mr./Miss (Reg No:------------ ) under my
supervision. This is based on the work carried out by him/her in our organization M/S ------

-------------------- for the period of ------. This Internship report or any part of this work has

similar record of any University or Institution.

Place:
Date:

I hereby declare that the Inte
submitted to the Alagappa University er of Science in
--------------- , Assistant

Karaikudi — 630 003. This

any degree, diplo : i hip, or any other similar title of any University

or Institution

Acknowledgme

Chapter No. Title Page No.
1 Introduction

2 Aim and objectives

3 Organization profile / details

4 Methods / Work

5

6

Observation and knowledge gained
Summary and outcome of the Internship study

7 References

Content as follows:
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Field study
The students shall undergo field to various aquaculture farms, fish landing centers,

sea food processing industries, Research Institutes, ship building industries etc. to acquire
industrial and practical knowledge during the first semester.
Format to be followed for Field Visit report
The format for Field Visit report to be followed by the student are given below
Format of the title page
Field Visit report

submitted in partial fulfilment of the requirement for the Mas Science in

Bioinformatics to the Alagappa University,
By

(Student Na

(Register Numbe

(A State University Established by

Category in th ity and Granted Autonomy by MHRD-UGC, 2023 : NIRF : 30, THE — Asia : 111,

, 2024 : QS India : 32, QS South Asia : 59, QS Asia : 271-280)

aikudi - 630003
(Year)

Certificate - (HOD)
the Field Visit report submitted by Mr./Miss --------==-====--=---

-------- : ----------) to the Alagappa University, in partial fulfilment for the
award of the Master of Science in Bioinformatics is a Bonafide record of Field Visit

reports carried out by him/her during ----------- ----. This is to further certify that

the report or any part thereof has not formed the basis of the award to the student of any
degree, diploma, fellowship, or any other similar title of any University or Institution.

Place: Karaikudi Head of the Department
Date:

16



Declaration (student)

I hereby declare that the Field Visit Report submitted to the Alagappa University
for the award of the Master of Science in Bioinformatics has been carried out by me. This
is my original and independent work carried out by me during ------ and has not previously
formed the basis of the award of any degree, diploma, associateship, fellowship, or any

other similar title of any University or Institution.

Place: Karaikudi
Date:

Acknowledgment
Content as follows:

Date

Field Visit

15. Teaching methods

The mode of teaching is based on the following learning activities:

> Lectures covering the theoretical part will be delivered using PowerPoint presentations.

> Delivering the lectures in the form of presentation using advanced technologies devices

such as smart board.
> Video-conferencing for lectures that will be sought from experts belonging to

overseas reputed institutions
17



> A set of laboratory exercises to analyze biological problems using softwares andtools to
develop student’s interests in scientific discovery.

» Case studies and Review questions.

16. Attendance

Students must have earned 75% of attendance in each course for appearing for the
examination. Students who have earned 74% to 70% of attendance need to apply for
condonation in the prescribed form with the prescribed fee. Students who have earned 69%

to 60% of attendance need to apply for condonation in the ribed form with the

prescribed fee along with the Medical Certificate. S
attendance are not eligible to appear for the End Semester E

do the semester(s) after completion of the progra

17. Examination

The examinations shall be conductedNr t a ractical’s to asseSS

(remembering, understanding, applying, analyzing, evaluating, and creating) the knowledge
here shall be tw:
n?ns Il be conducted as Continuous Internal

required during the study. SO minations viz., internal and

The interna : 3 a maximum of 25 marks for each subject. The following

g internal marks.

Sr.N Marks

1 e marks of two CIA test 15

2 eminar/group discussion/quiz 5

3 Assignment/field trip report/case study report 5
Total 25

Practical -25 Marks

1 Average marks of two CIA test 15 marks

3 Observation note book 10 marks
Total 25 Marks

18



Internship- 25 Marks (assess by Guide/incharge/HOD/Supervisor)

1 Presentations 15 Marks
2 Progress report 10 Marks
Total 25 Marks

Project/Dissertation -50 Marks (assess by Guide /incharge /HOD/ Supervisor)

1 Two presentations (mid-term) 15 /30 Marks
2 Progress report 10 /20Marks
Total

. External Examination

There shall be examinations at the end of each semester, f the month of

October / November; for even semesters in April

their arrear Practical examination only alo

respective semester.

A candidate should get regis for tr?
possible owing to ortage dance beyond

, the candidates are permitted to move to the next

eondonation limit/regulation prescribed

missed semester after completion of the

Viva-Voce: Each candidate shall be required to appear for the Viva-Voce Examination (in

defense of the Dissertation Work / Internship).

19



C. Scheme of External Examination (Question Paper Pattern)

Theory - Maximum 75 Marks

ction A 10 questions. All questions carry equal | 10 x 1 =10 | 10 questions — 2 each
marks. (Objective-type questions) Marks from every unit

ction B 5 questions Either / or type like 1.a 5x5=25 5 questions — 1 each
(or) b. All questions carry equal marks from every unit

and each answer should not exceed
one page or 250 words.

ction C Essay type questions 5 out of 8 5x8=140 5 question —Should
questions. All questions carry equal cover all units
marks and each answer should not
exceed two page

Practical (Science) —Maximum 75 Marks

Section A Major experiment
Section B Minor experimen
Section C Experimental setup
Section D Spotters ( 5 spotters x
Section E Record n
Section F Vivo voce

Dissertation /Project report Maximum 75/150 Ma

50/100 Marks
25/50 Marks

Dissertation / ct report
Vivo voce

Internship report Ma

50 Marks

25 Marks
18. R
The resu inations will be published through the Department where the
student underwen e as well as through University Website

19. Passing mini
» A candidate shall be declared to have passed in each course if he/she secures not less

than 40% marks in the End Semester Examinations and 40% marks in the Internal
Assessment and not less than 50% in the aggregate, taking Continuous assessment and
End Semester Examinations marks together.

» The candidates not obtained 50% in the Internal Assessment are permitted to improve
their Internal Assessment marks in the subsequent semesters (2 chances will be given)

by writing the CIA tests and by submitting assignments.

20



» Candidates, who have secured the pass marks in the End-Semester Examination and

in the CIA but failed to secure the aggregate minimum pass mark (E.S.E + C LLA), are

permitted to improve their Internal Assessment mark in the following semester and/or

in University examinations.

» A candidate shall be declared to have passed in the Project / Dissertation / Internship

if he /she gets not less than 40% in each of the Project / Dissertation / Internship and

Viva-Voce and not less than 50% in the aggregate of both the marks for Project /

Dissertation / Internship Report and Viva-Voce.
» A candidate who gets less than 50% in the Project Report

Report. Such candidates need to take again the Vi

20. Grading of the Courses

Conversion of Marks to Grade Points and Let

t resubmit the Project

R Aara | GRADE POINTS DESCRIPTION
90 - 100 Outstanding
80.- 89 Excellent
E— Distinction
0-72 Very Good
60 - 69 Good
o B Average
00 - 49 §] Re-appear
ABSENT AAA ABSENT

a) Successful candidates®passing the examinations and earning GPA between 9.0 and 10.0 and

marks from 90 — 100 shall be declared to have Outstanding (O).

b) Successful candidates passing the examinations and earning GPA between 8.0 and 8.9 and

marks from 80 - 89 shall be declared to have Excellent (D+).

c) Successful candidates passing the examinations and earning GPA between 7.5 — 7.9 and

marks from 75 - 79 shall be declared to have Distinction (D).

d) Successful candidates passing the examinations and earning GPA between 7.0 — 7.4 and

marks from 70 - 74 shall be declared to have Very Good (A+).
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e)

9)

h)

b)

Successful candidates passing the examinations and earning GPA between 6.0 — 6.9 and
marks from 60 - 69 shall be declared to have Good (A).

Successful candidates passing the examinations and earning GPA between 5.0 — 5.9 and
marks from 50 - 59 shall be declared to have Average (B).

Candidates earning GPA between 0.0 and marks from 00 - 49 shall be declared to have Re-
appear (U).

Absence from an examination shall not be taken as an attempt.

From the second semester onwards the total performance within a semester and continuous

performance starting from the first semester are indicated respectively by Grade Point
Average (GPA) and Cumulative Grade Point Average : two are calculated
by the following formulate

GRADE POINT AVERAGE (GPA) = %iCi Gi/ ¥

21. Classification of the final result

CGPA ; ation of Final
Result
Class — Exemplary*

9.5-10.0
9.0 and above but

First Class with Distinction*

A++ First Class

B+ Second Class

U Re-appear

The final rest date shall be based only on the CGPA earned by the candidate.

Successful candida sing the examinations and earning CGPA between 9.5 and 10.0
shall be given Letter Grade (O+), those who earned CGPA between 9.0 and 9.4 shall be given
Letter Grade (O) and declared to have First Class —Exemplary*.

Successful candidates passing the examinations and earning CGPA between 7.5 and 7.9 shall
be given Letter Grade (D), those who earned CGPA between 8.0 and 8.4 shall be given Letter
Grade (D+), those who earned CGPA between 8.5 and 8.9 shall be given Letter Grade (D++)

and declared to have First Class with Distinction*.

22



c) Successful candidates passing the examinations and earning CGPA between 6.0 and 6.4 shall
be given Letter Grade (A), those who earned CGPA between 6.5 and 6.9 shall be given Letter
Grade (A+), those who earned CGPA between 7.0 and 7.4 shall be given Letter Grade (A++)
and declared to have First Class.

d) Successful candidates passing the examinations and earning CGPA between 5.0 and 5.4 shall
be given Letter Grade (B), those who earned CGPA between 5.5 and 5.9 shall be given Letter
Grade (B+) and declared to have passed in Second Class.

i) Candidates those who earned CGPA between 0.0 and 4.9 shall be given Letter Grade (U) and

declared to have Re-appear.

e) Absence from an examination shall not be taken as an atte

obtained by the student for Course i and ‘n
credited.
Grade Point of all the Courses

Note: * The candid 0 irst"appearance and within the prescribed

eligible for this classification.

e programme, may be allowed two years period beyond
e backlog to be qualified for the degree. (Time Span = N+2 years
for the completio gramme.) In exceptional cases like major accidents and child birth
an extension of one year be considered beyond maximum Span of time (Time Span = N+2+1
years for the completion of programme).A student who has obtained the minimum required
credits in core, elective, soft skills, and internship will be considered to have passed the
Master Programme.

23. Conferment of the Master’s Degree

A candidate shall be eligible for the conferment of the Degree only after he/ she has earned
the minimum required credits for the Programme prescribed therefor (i.e. 90 credits).

Programme).
23



24. Ranking

The first ranks for all academic programmes offered in the University Departments will be
determined based on the CGPA of core course and elective courses passed on the first
attempt. Candidates with arrears in any semester are not eligible for ranking. Students who
qualify during the extended period shall also not be eligible for ranking. Further, absence
from an examination shall be considered as an attempt.

25. Village Extension Programme

The Sivaganga and Ramnad districts are very backward districts where a majority of people

Lives in poverty. The rural mass is economically and educational ckward. Thus, the aim

of the introduction of this Village Extension Progr i nd out to reach
environmental awareness, social activities, hygiene, and eople of this

region. The students in their third semester ha ISi ted villages

awareness 2. Hygiene and Health. A mini
students and guide them.

What to do after M.Sc., ,
Job and Career o

Employment A
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M.Sc. Bioinformatics

Choice Based Credit System (CBCS) for the Academic Year 2025 — 2026 onwards

S.No. | Course Code [Title of the Paper T/P | Credit Hours/ Marks
Week | | [ E | Total
SEMESTER-I
1 25MBI1C1 |Core-l Introduction to Bioinformatics 5 5 25 |75 100
2 25MBI1C2 |Core-lI Biochemistry and Molecular T 4 5 25 |75 100
Biology
3 | 25MBI1C3 [Core-11l |Mathematics and Statistics for T 4 5 25 |75 100
Biologists
4 25MBI1P1 |Core-IV  |Lab-I: Programming in Scripting 25 |75 100
Language (PYTHON, MySQL &
UNIX)
5 25MBI1E1 |DSE-I Major Elective-1: General Chemistry 25 |75 100
6 [25MBI1S1 SEC-I1 Immunoinformatics 25 | 75 100
7 |Library/ Yoga/ Journal Club/Career Guidance - - -
Total o 150 450 600
SEMESTER-II
8 | 25MBI2C1 [Core-V  |Genomics and Prote@m 5 25 75 100
9 | 25MBI2C2 [Core-VI 5 25 75 | 100
10 | 25MBI2C3 [Core-VII 5 5 25 75 | 100
11 | 25MBI2P1 4 8 25 75 | 100
12 [25MBI2N1  |Non T 2 3 25 75 100
13 25MBI2S1 T 2 2 25 75 100
14 |Library/ Yo - - 2 - - -
15 |[Self-Lea Extra Credit
| 23 | 30 [150 [450 [600
SEMESTER-I111
16 | 25MBI3C1 eticEngineering T 5 5 25 75 (100
17 | 25MBI3C2 putational Biology T 5 5 25 75 [100
18 | 25MBI3C3 armacogenomics T 5 5 25 75 [100
19 | 25MBI3P1 |Core- Lab-111: Computer Aided Drug P 4 8 25 75 (100
Design (CADD)
20 | 25MBI3El DSE-II Major Elective-11 T 3 3 25 75 100
Research Methodology and IPR
21 [25MBI3N1  |Non Major Elective (NME) - II T 2 3 25 75 (100
22 [25MBI3IN Summer Internship IN 2 - 25 75 [100
23 |Library/ Yoga/ Journal Club/Career Guidance - - 1 - - -
24 |Self -Learning Course (SLC) — 11 MOOC’s Extra Credit
Total | 26 | 30 [175 [525 [700
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SEMESTER-IV

25 | 25MBI4C1 | Core-XIIlMachine Learning andAcrtificial 4 4 25 75 (100
Intelligence
26 | 25MBI4C2 |Core-XIV [Systems Biology 4 4 25 75 (100
25MBI4P1 Core-XV |Lab-1V: Small and macromolecular
27 Crystallography 4 8 25 75 (100
28 | 25MBI4PR | Core-XVIProject Work & Viva-Voce PR 6 10 [0 150 200
29 | 25MBI4E1 DSE-I111 Major Elective-111 3 3 25 75 (100
Data Science in Biology
30 |Library/ Yoga/ Journal Club/Career Guidance - 1 - - -
Total 30 | 150 | 450 600
Grand Total (Semester | + 11 + 111 + 1V) 120 | 625 (18752500
*DSE - Student Choice and it may be conducted by parallel se
*SEC-Skill Enhancement Course
**SLC- Voluntary basis
*** Dissertation / internship report —Marks -Vivo-voce 50) =200
T-Theory P-Practical, P-Practical 1 cr =2
Semester wise credit details:
I |Semester [22 Credits lective Credits: 3; Skill

Il |Semester |23 Credits+

-Major Elective Credits: 2; Skill
redits: 2; Self Learning course credits—

Semester ] _ dits: 19; Major Elective Credits: 3; Non-Major

credits

redits: 67; Major Elective Credits: 9; Non-Major
tive Credits: 4; Project Work & Viva-Voce: 6,
Summer Internship Credits: 2, Skill Enhancement
course Credits: 4 + Self Learning course credits - extra
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Major Elective for the Department of Bioinformatics

S.No | Subject Code Subject Name
1. | 25MBI1E1 General Chemistry
2. | 25MBI1E2 Nanotechnology and Advanced Drug Delivery System
3. | 25MBI3El Research Methodology and IPR
4. | 25MBI3E2 Fundamentals of Computing
5. | 25MBI3E3 IPR, Bio-safety and Bioethics
6. | 25MBI3E4 Biosensor
7. | 25MBI3E5 Molecular Interactions
8. | 25MBI3E6 Introduction to Neural Networks
9. | 25MBI3E7 Data Warehousing and Data Minin
10.| 25MBI3ES8 Programming in C and C++
11, 25MBI3E9 Cell communication and signaling
12.| 25MBI3E10 Big data analysis and Next ration Sequ
13.| 25MBI3E11 General Microbigleg
14, 25MBI3E12 Open Source in B
15 25MBI3E13 Biodiversity, Agri ent and Medicine
16.| 25MBI3E14 Immunology and Im
17| 25MBI4E1l Data science in biolog

S.No | Subject Cog pject Name
1. ioinformatics
2.
3. and Drug Design
4, nd Molecular Biology
5. Biology
6. [
7. enetic Engineering
8. achine Learning andArtificial Intelligence

Required Facilities

or The Programme

I. Wet Lab Facility:

Basic minor instruments
Thermocycler

-86°C Ultra Freezer
-20°C Deep Freezer

Walk-in cold room storage

FPLC - Protein Purification system
Multi Plate Reader
Nano Spectrophotometer
Kinetic Bio spectrometer
Upright Polaroid Microscope
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Ultra Water Purification

Stackable Orbital Shaking Incubator
Ultra centrifuge

Ice flaks maker

Ultra sonicator

Refrigerated centrifuges

Next Generation Sequencer

II. Computational Lab:

IBM Super computer High Performance Cluster ComputersHigh Per

50 Desktop Computers — 50
UPS power backup

I1I. Softwares
Schrodinger Software commercial

packageGromacs Amber
Gaussian cCambridge Structural
DatabaseSPSS Statistical

Software

28

Small Angle X-ray Scattering
2-D Electrophoresis

Biacore

Isothermal Titration Calorimetry
Nano LC - MS/MS

Small and Macromolecule X-ray Diffractometer

ance Workstations -



SEMESTER-I
Course Depiction
Introduction to Bioinformatics

Program: M.Sc., Semester : | (2025 — 2026 Onwards)

Course Title: Introduction to Bioinformatics | Class Time: As per the time table
Subject Code: 25MBI1C1

Name of Course Teachers Dr. Sanjeev Kumar Singh
Dr. P. Boomi
Mobile: +91 — 9894429800 E-mail: sksingh@alagappauniversity.ac.in
+91 - 9486031423 boomip@ala auniversity.ac.in

Course Brief:

atics, a field
at the junction of Biology and Computing. Data | problems
are addressed from a computational point of blems are
modeling biological processes at the molecular level m collected
data. The course covers the principles ant arch and compare DNA, RNA

and proteins, cast as biological "sequence in they can give us

ation, protein structure analysis and
phylogenetic analysis, biological databases,
rotein structures are three-dimensional data and
n (secondary and tertiary), analysis of protein
and structural alignment. It serves a gateway course

eaching is based on the following learning activities:

: theoretical part will be delivered using PowerPoint

presentatic

e A setof labo exercises to analyze biological problems using softwares andtools
to develop student’s interests in scientific discovery.

e Case studies in informatics-based research.

Attendance: The students are expected to attend the classes regularly, since regular
attendance is essential to gain academic achievement. As per the University norms, the
students having a minimum scale of 70-75% attendance are only qualified to write their end-
semester examinations.

Punctuality: Punctuality is the most important quality for the student to be followed and
maintained to achieve success. Students who arrive late by 10 mins to the class without any
vital reason will be marked absent in the attendance register. On the other hand, valid excuse
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including personal or medical emergency is acceptable, with prior consent by the Head of
the Department.

Class Participation: A student’s overall growth and personality development is based on
his/her involvement in the class not just by mere presence but rather being interactive
through questioning that will lead to propagation of ideas, initiation of thought-provoking
practice and much more that will provide a wholesome enriched classroom experience.
When students participate, they learn from one another and gain their knowledge better.

Submission of Assignment: Assignments are given to students in order to apply the
concepts for deeper understanding of the subject. Therefore, each student will be allocated
two assignments for the course, covering the entire topic. Stude ill be given deadline to
submit the assignment by the course instructor and good preparati assignment will help
the students for their final exams.

in order to
put up their confidence levels and communication s | be able to
gain information and can be updated in thei
Preparedness: At the end of every cla nveys the students
about the details that will be handled in the

related to the topics.

Academic Dishonesty: Ac
and every student should b
members educate thegs

pletely tnacceptable mode of conduct
t aspect. Thus, the respective faculty
academic malpractices (plagiarism,
the patented knowledge) and the following
igilant in their academic career.

Assignment Seminar

After CIA Test |

Course Outline: Core: Introduction to Bioinformatics
e Students will gain foundational knowledge of bioinformatics and understand how
computational tools and operating systems support biological data analysis. They will
learn to execute basic commands in Windows, Unix, and Linux environments, and
effectively navigate open-source bioinformatics platforms and databases to retrieve and
analyze biological information.
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e Bioinformatics Sequence analysis - biological basics needed in bioinformatics,
Sequence alignment-Global and Local- Pairwise Alignment, Multiple Alignment-
ClustalWw.

e Gain knowledge of major nucleotide databases such as GenBank, DDBJ, EMBL,
RefSeq, GISAID, IMG/M, RNAcentral, and ENA, as well as key protein databases like
UniProt, SWISS-PROT, UniProtKB, UniRef, UniMES, PIR, PDB, InterPro, and Pfam.
Students will learn how to access these databases, retrieve sequence information, and
utilize it for comparative and functional genomics, protein analysis, and other
bioinformatics applications.

e They will be able to distinguish between various data types and sources, including
protein sequence and structural databases, nucleic acid an nome databases, and

e Students will also gain practical skills in retrieving i inical data using
tools like the Entrez system, TCGA databases, and . Thi wledge will
enhance their ability to conduct data-drive ision-making in
bioinformatics and computational biology.

protein structure prediction, small i NGS data analysis. Students
will also learn to interpret genetic varia
e Explore their relevance in pharmacog
analysis. Additionally, they WiII p : the major challenges in
bioinformatics, includi and reproducibility, and understand the

td, 2007. (ISBN: 978-81-775-8641-1)

iological Science and Medicine- Hooman

roup, 2005. (ISBN: 978-08-493-2375-1)

Genome, Transcriptome, Proteome, and

David D. Womble
Publisher: Humana Press, 2003. (ISBN: 978-15-882-9241-4)

Fundamental Concepts of Bioinformatics- Dan E. Krane, Michael L. Raymer
Publisher: Benjamin/Cummings, 2002. (ISBN: 978-08-053-4633-6)

Bioinformatics: Sequence, Structure and DatabanksA Practical Approach- Des Higgins, Willie
Taylor Publisher: Oxford University Press, 2000. (ISBN: 978-01-996-3790-4)

Chemoinformatics: A Textbook- Johann Gasteiger, Thomas Engel
Publisher: Wiley publication, 2004. (ISBN: 978-35-273-0681-7)
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Pharmacy Informatics- Philip O. Anderson, Susan M. McGuinness, Philip E. Bourne
Publisher: CRC press, Taylor and Francis group, 2010. (ISBN: 978-14-200-7175-7)

| - Semester
Core-l1 Course Code: Introduction toBioinformatics T Credits:5 Hours:5
25MBI1C1 (K1-Kb5)
UNIT-I

Objective-1 |To introduce the fundamental concepts and computational tools used in
Bioinformatics.

Basics of Bioinformatics: Introduction to Bioinformatics; Comp
Biological System, Basic commands of Windows, Unix and Linux o
open resources in Bioinformatics.

in Biology to understand
ing systems; Concept of

Outcome-1 |Understand and apply foundational
bioinformatics tools to study biological systems e

UNIT-
Objective-2 | To provide foundational knowledge ' ialegical sequences
through various alignment methods.

Sequence Analysis: Biological backgroung sis; Sequence alignment: Global,
Local, Pair wise and Multiple sequence analys i s; Database Searching;
Tools for Sequence alignment.

Outcome-2 |Apply sequence alignment technig C , pairwise, multiple) using

ySis.

Objective-3 [ eotide and protein sequence databases used in

Sequence Databa: eoti nce Databases; GenBank, DDBJ, EMBL, RefSeq,
GISAID, IMG/M, . tein Sequence Databases; UniProt, SWISS-PROT,

Outcome-, i < ilize data from major nucleotide and protein sequence
UniProt, and Pfam for analysis.

UNIT-IV

3 Se concepts; Introduction to Data types and source; Protein Sequence
and Structural Databases; Nucleic acid databases; Genome databases; Specialized Databases;
Carbohydrate Databases;” Clinically relevant drug-drug interactions databases; Information
retrieval from Biological databases: Entrez system, TCGA data bases, Bio portal

Outcome-4 |Apply data retrieval strategies using tools like Entrez, TCGA, and BioPortal to
gather clinically and biologically relevant information from diverse databases.

UNIT-V

Objective-5 | To explore key applications and computational challenges in modern bioinformatics
across genomics, structural biology, and drug discovery.

Challenges and Applications of Bioinformatics: Challenges in Bioinformatics, Phylogenic
analysis, 2D and 3D Protein structure prediction, Design and discovery of small molecules, NGS
data analysis, SNPs (Single Nucleotide Polymorphisms) and SSRs (Simple Sequence Repeats),
Pharmacogenomics, Metabolomics and Metabolic flux analysis and Structural Bioinformatics.
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Outcome-5 |Analyze and evaluate advanced applications such as NGS analysis, structural
predictions, pharmacogenomics, and metabolomics, understanding the key
challenges in bioinformatics.

Suggested Readings :

Lesk, A.M. (2014) “Introduction to Bioinformatics”; Oxford University Press, UK, Fourthedition.
Gretchen Kenney, (2016) "Bioinformatics: Principles and Analysis”; Syrawood
Publishing House USA.

Higgins D. and Taylor W. (2000). Bioinformatics. Cary: Oxford University Press, 1Stedition,
ISBN 13: 9780199637904.

Scott Markel (2003). “Sequence Analysis in a Nutshell — A Guide to Common Tools & Databases”;
O'Reilly; 1 edition, ISBN-13: 978-0596004941.

Bergeron B. (2003). Bioinformatics Computing - The Complet

Bioinformatics for Life Scientists, by Prentics- Hall, Inc., New Jers
ISBN :81-203-2258-4.
Bourne P. E. Weissig H. (2003). Structural Bioinformatics,

Inc., Hoboken, New Jersey, 1St edition, ISBN: 0-471-20200-2.
David Mount, (2004), “Bioinformatics: Sequence
laboratory Press, US Revised Edition.

Ole Lund, Nielsen, M., Lundegaard, C. Kesmir, C. and
Bioinformatics™; The MIT press.

Xiong J. (2006). Essential Bioinformatics. ' sity Press, 1St edition,
ISBN-13 978-0-511-16815-4.
Jean-Michel, Cand Notredame, C. (2006) “Bioi ummies”; John Wiley&Sons,
Second Edition.

Yang, Z. (2010). Machine lear e

edition, ISBN-13: 978-98 I

Baxevanis, A.D. and Efanc B.F. (2011) “Bfoinformatics —a practical guideto the
analysis of Genes a & Sons, UK, Third Edition.

Hossein G. Gilani, Khodaparast Haghi, (2012) “Chemoinformatics:
Advanced Control and ”; Apple Academic Press, First edition.

Peerez-Sa - ' atics, Rijeka, Croatia: InTech, 1St edition, ISBN: 980-953-

actical Guide to
458, USA, 1" edition,

Dev Bukhsh Kumar PathkBioinformatics methods and Applications , Academic
Press, 2021.
Kevin Byron, Kathe
Press, 2016
Hamid D. Ismail, Bioinfo
CRC Press, 2022.

Essential Bioinformatics (2012) , Jin Xiong, Texas A & M University

bert, and Jason T. L. Wang, Bioinformatics Database Systems CRC

matics, A Practical Guide to NCBI Databases and Sequence Alignments,

Online Resourse :-

1. https://www.google.co.in/books/edition/Introduction_to_Bioinformatics.

2. https://www.google.co.in/books/edition/Chemoinformatics.

Course K1 K2 K3 K4 K5 K6
Outcome

co1 v v v v v

CO2 v v v v v

CcOo3 v v v v v



https://www.google.co.in/books/edition/Introduction_to_Bioinformatics
https://www.google.co.in/books/edition/Chemoinformatics

CO4 v v v

v v
v v

CO5 v v v

K1-Remember |K2-Understand |K3-Apply |K4-Analyze |K5-Evaluate |K6-Create

Course designed by : Dr. Sanjeev Kumar Singh & Dr. P. Boomi

Course Outcome VS Programme Outcomes

CO PO1 |PO2 [PO3 |PO4 [PO5 |PO6 |PO7 PO8 |PO9 |PO10
CO1 3 3 3 1 2 1 - 1 1 1
CO2 3 3 3 2 3 2 1
CO3 3 3 3 3 3 2 1
CO4 3 3 3 3 3 2 1
CO5 3 3 3 3 3 2 2
W.AV | 3 3 3 |24 |28 2

S -Strong (3), M-Medium (2), L- 1)

POs vs retatio
PO | Weighted Averagetlnt tion
PO1 3.0 ongl with all COs
PO2 3.0 alig
PO3 3.0 Strangly aligned with all COs

'\/Io ely supported
Moderately supported
Low alignment
Low alignment
Low alignment

Low alignment
Low alignment

To analyze the structure using Cheminformatics tools.
To practice an example of Pharmacy Informatics.
Explain the concept of open resources in bioinformatics.
Write a short note on global and local alignment.
Describe the salient features and importance of NCBI.

© © N o g~ w P

Give a detailed note on nucleotide sequence databases.

=
©

Explain the applications of Markov chains and Hidden Markov Model to gene analysis.
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1. Biochemistry and Molecular Biology

Program: M.Sc., Semester : 1 (2025 — 2026 Onwards)

Course Title: Biochemistry and Molecular | Class Time: As per time table
Biology
Subject Code: 25MBI1C2

Name of Course Teacher Dr. J. Joseph Sahayarayan

Mobile: +91 - 9884495511 Email : josephj@alagappauniversity.ac.in

Course Brief:

Biochemistry and Molecular Biology have unique proper
they contribute to the structure and function of cells and particip the processes
necessary to maintain life. Students will come to an und ntral dogma
of molecular biology: DNA makes RNA, and RNA makes in. arn about
how we classify the different amino acids and thgi i ildi locks of
complex proteins. The study of structures and i i include
carbohydrates, lipids, proteins and nucleic acids, esses the
metabolism at cellular levels promoted b ifi netic information

hat determine how

and gene regulation, DNA technology, al physiological
systems with some medical applications. The lecular and cellular
basic functions of life with specific foci on al i acilitate development of

multicellular organisms (gr
transport and cell specializati
cells to an embryo a i

and heredity, interactions between cells, cell motility and
The pa”iilt around human development from germ

to the most important functions of the cell
regulation with an emphasis on eukaryotes
e regulation. Usage of bioinformatics tools

ips and clinical genetics with an emphasis on
es an overview of the latest methods that are used

through these below mentioned methodologies:

e Delivering the lectures in the form of presentation using advanced technologies
devices such as smart board.

e Video-conferencing for lectures that will be sought from experts belonging to
overseas reputed institutions

e Case-studies and Review questions

Attendance: Having good attendance record marks, the student’s sincerity and has an
overall positive impact on his/her personality trait development. The students are asked to
attend the classes on a regular note and those having a minimum scale of 70-75%
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attendance are eligible to take up the end-semester examinations as per the University
norms.

Punctuality: It is the most important attribute to be followed and maintained by the student
throughout his/her life which for sure will lead to the path of success. Students who arrive
late by 10mins after the attendance will be marked absent unless there is a valid reason
(medical/ personal emergency) at the discretion of the Head of the Department.

Class Participation: A student’s overall growth and personality development is based on
his/her involvement in the class not just by mere presence but rather being interactive
through questioning that will lead to propagation of ideas, initiation of thought-provoking
process and much more that will provide a wholesome enriched classroom experience.
Therefore, students are advised to be more attentive so that they from one another and
develop quality-based knowledge.
Submission of Assignment: Assignments are given to i t one motive to

Presentation of Seminar: Apart fro he concerned instructors also
allocate the students with a topic or basec i minar that will aid
them built their confidence levels, comma Engli to communicate with

precision and fluently. In addition, the fellow S S are guraged to pose questions that
will instigate interest and articular “topic besides the information
presented helping them to linations that can be taken as added
advantage for the studen
Preparedness: Aifthe end ss, the concerned instructor tells the students what
will be taken in™t , i se details the students should be aware of the

Subject to chang Based on the requirement of student’s feasibility and meeting the
competitive demand the discipline the syllabus courses will be re-structured and updated
accordingly at the discretion of the Professor(s) and Board of studies chairman.

Important dates: Please note down the important dates and stick to the schedule:

CIA Test | CIA Test 1 Assignment Seminar
As per Academic Calendar After CIA Test-I

36



Course Outline: Biochemistry and Molecular Biology

The physiological activities in all the living organisms’ viz. movement, growth,
respiration, digestion, excretion, respiration and response to stimuli are performed by the
cells. The Cell is basic unit of structure and function in living system. The structural
organization and functions of the cells are uniquely maintained by four major biomolecules
namely carbohydrates, lipids, proteins and nucleic acids. The course encompasses the
study of cell, cell organelles and deals with detail study of definition, classification,
structure and cellular functions of its biomolecules carbohydrates, lipids, proteins and
nucleic acids. The overall perspective will be the biomolecules their characteristic
properties and organization in carrying out all the living functionsahich constitute the life.
Carbohydrates:

1. Identify their chemical elements and the difference b i rs andcomplex
carbohydrates.

Proteins:
1. Identify their chemical elements and fO
2. Recognize the structure of an amino acid

polypeptides.
3. Recognize the presenc are essential amino acids.
4. Summarize the function i e the importance of the three

dimensional shapesef.a i i e role of non-covalent bonds in

5. fect of heat on protein structure and function.
Lipids

1. d learn their property of insolubility in water.

2.

3 ono-unsaturated and poly-unsaturated fatty acids.

4. Expla of poly-unsaturated fatty acids and why omega-3 and omega-6

Nucleic Acids:
1. Identify their chemical elements and components of a nucleotide.
2. Describe the function of DNA.
3. Compare and contrast the 2 types of nucleic acids: DNA and RNA.
Enzymes:
1. Interpret steady-state and pre-steady state kinetic parameters of enzymatic reactions.
2. Bring together structural and kinetic information relevant to a specific reaction to
propose a mechanistic model of enzyme catalysis.
3. Describe the characteristics of biological membranes and outline broad themes
surrounding membrane channels and pumps.
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More books for Reading and Referencing:

Biomolecules: (Introduction, Structure & Function) Carbohydrates by Suman Khowala,
Deepak Verma, Samudra P. Banik (2008)

Biomedical Chemistry: Current Trends and Developments by Nuno Vale - De Gruyter Open
Ltd , 2016 (ISBN: 13: 9783110468748)

RNA Interference by Ibrokhim Y. Abdurakhmonov (ed.) — InTech, 2016 (ISBN: 978-953-51-
2272-2)

Semester-I|
Core-l11 Course Code Biochemistry and Molecular T | Credits:4 | Hours:5
25MBI1C2 Biology
(K1-K5)
Unit - |
Objective - 1 | To describe the basic structure and function o aryotic cells
Cellular Components and their functions: Basi i ukaryotic cells
(plant and animal cells). Dynamics of the eukaryoti i lular evolution

assembly of macromolecules and Origin of life- integr S i of prokaryotic

embrane permeability-
Transport across cell membranes- Transme membranes- liposome.
Prokaryotic and Eukaryotic genome organizatio C Isms of gene expression in
Prokaryotes and Eukaryotes, factors involved in ¢

tructure, fuictlo and dynamics of cellular components in
nit

Cohesins and condensm C tion, Microtubules in spindle assembly, Structure
of kinetoche i ions, Components in cell cycle control - Cyclin, CDKSs,
Check pe i : ent cyclic CDK complexes Cell cycle and its regulation,

Outcome - of the cell cycle, cell division, and the molecular
1 i volved in these processes.

Unit - 111

Objective -3

proteins, carbohydrates, lipids, nucleic acids and vitamins.

Structure, Functions and Classifications of Biomolecules: Classification, properties, structural
organization of proteins - Primary, secondary, tertiary and quaternary structures, forces stabilizing
the structure. Carbohydrates: Introduction and general classification of carbohydrates. Structures,
properties and biological functions of monosaccharides. Classification, structure and properties of
lipids. Introduction, structure of nitrogenous bases - purines and pyrimidines, nucleosides,
nucleotides, formation of phosphodiester bonds. Structure, types, properties, functions of DNA
and RNA. Introduction, structures, sources, RDA, functions, deficiency diseases of fat soluble and
water soluble vitamins.

Outcome - 3 |Gain knowledge of the structure, function, and classification of biomolecules,
including proteins, carbohydrates, lipids, and nucleic acids.
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Unit- 1V

Objective - 4 | To explain the basic concepts of genes, mutations and recombinant DNA
technology.

Concepts of Gene and Mutations: Basic concepts of replication, Regulation of translation, Post
transcriptional modifications, processing of DNA, RNA and proteins methods for studying gene
expression and regulatory sequences, Recombinant DNA technology, overexpression. Mechanisms
of genome alterations: Recombination, mutation, inversion, duplication, transposition. Extra
chromosomal inheritance: Inheritance of mitochondrialand chloroplast genes, maternal inheritance.
Concepts of gene: Allele, multiple alleles, pseudo allele, complementation tests. Mendelian
principles: Inheritance, sex linked inheritance, Dominance, segregation, independent assortment.
Extensions of Mendelian principles: Codominance, incomplete dominance, gene interactions.
Gene mapping methods: Linkage maps, tetrad analysis, mapping wi olecular markers, mapping
byusing somatic cell hybrids, development of mapping population in pI

Outcome - 4 Understand the concepts of gene expressio

Unit-V

Obijective - 5 | To describe the properties of cancé es andtumor
suppressor genes in carcinogenesis.

Oncogenetics: Properties of malignant cel
Cellular oncogenes, Tumor Suppressor ge
specific malignancies- APL, CML & Retinobl3

nes, Oncogenes,
abnormalities associated with the

Outcome -5 | Describe about oncogenetics, ' ti gnant cells,and the genetic
basis of specific malignancies.

Suggested Readings :-
Alberts, B., Johnson A, Le . 4D., Raff, M., Roberts, K., & Walter, P. (2022).

Lodish, H., Berk, A. . ell biology. New York, NY: Macmillan
mternatlonal higher
Karp, G., Iwasa, J., & 's Cell and Molecular Biology (9th ed.). Wiley.
Allison, L. A. 11| logy (3rd ed.). Wiley-Blackwell.

Berg, J. : M. Gatto, G. J., & Stryer, L. (2019). Biochemistry (Ninth
edition). nternati i
Ferrier, D:
Nelson, DL.
Murray, RK., G
Hill,27th ed.
De Robertis EDD., DeR s EMF., Cell & Molecular Biology. waverly publication.

Alberts, B., Bray, D., Lews, J., Raff, M., Roberts, K., Watson, JD. (1991). Molecular Biology of the
cell.Garland publishers, Oxford 3rd edn.

Voet, D., Voet, J., (2010). Biochemistry Part III, “Biomolecules - Mechanisms of Enzyme Action

andMetabolism” John Wiley & Sons, INC, 4th Edition.
Berg Jermy, M., Tymoczko John, L., Gatto Gregory, J., Stryer Lubert, JR. (2015).

“Biochemisty” Macmillan Learning, Bedford Freeman & Worth Publishing Group, 8th Edition.
A.L. Lehninger. (2017). “Principles of Biochemistry”; W.H. Freeman and Company, 7th edition.
Russel, PJ. (2010) “iGenetics — A Molecular Approach”; Pearson Educational Limited, 3'd Edition.

Alberts, B. (2014) “The Molecular Biology of The Cell”; Garland Science Publisher, 6th Edition.
Lewin, B. (2017) “Genes XII”; Jones and Bartlett Learning.
Alberts, B. Bray, D, lewis, J, Raff, M. Roberts, K, Hopkin, K, Johnson, A. (2014). “Essential

. Lehninger’s Principle of Biochemistry. Freeman, 4th ed.
ayes, PA., Rodwell, VW., (2006). Harper’s Biochemistry. McGraw
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CellBiology™; Garland Science Publisher, 4th Edition.

Berg Jermy,

M, Tymoczko John,

L, Gatto Gregory, J ,

Stryer

Lubert,

JR.

(2015)

“Biochemisty”; Macmillan Learning, Bedford Freeman & Worth Publishing Group, 8th Edition.
Watson, J.D, Levine, M. Losick, R. Gann, A, Bell, S P. (2013). “Molecular Biology of the

Gene; Pearson Educational Limited,m”, 7th Edition.

Lodish, H. (2016) “Molecular Cell Biology”; W.H Freeman Publisher, 8th Edition.
Karp, G, Marshell W, Twasa, J. ( 2015) “ Cell and Molecular Biology —Concepts and

Experiments”;John Wiley & Sons, New York, 8th Edition.

Online Resources:

1. https://www.google.co.in/books/edition/Biological _Macromolecules

2. https://www.sciencedirect.com/topics/neuroscience/cell-cycle

Course K1 K2 K3 K4 K6
Outcome

Co1 v v

CO2 v v

COo3 v v

CO4 v v

CO5 v v

K1-Remember |K2-Understand ate |K6-Create

. Joseph Sahayarayan

(6{0) PO1 |PO2 |PO3 PO9 | PO10
COo1 3 3 3 1 - 3 2 2
1 - 3 2 2
3 3 2 3 2 3
3 3 2 3 3 3
3 3 2 3 3 3
2.2 3 1.2 3 2.4 2.6

ng (

-Medium (2), L- Low (1)

POs vs COs Interpretation

PO | Weighted Average | Interpretation

PO1 3.0 Strongly aligned with all COs
PO2 3.0 Strongly aligned with all COs.
PO3 3.0 Strongly aligned with all COs
PO4 2.2 Moderately supported

PO5 2.2 Moderately supported

PO6 3.0 Strongly aligned with all COs
PO7 1.2 Low alignment

PO8 3.0 Strongly aligned with all COs
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PO9

24

Moderately supported

PO10

2.6

Moderately supported

Assignment & Seminar — Biochemistry and Molecular Biology

© 00 N o g~ w DN PE

Kreb’s cycle.

Composition of living matter.

Glycolytic pathway.

Bio membrane organization and function.

Lipoprotein structure, properties and function.
Structure and properties of storage and membrane lipids.
General principles of enzyme catalysis

Regulatory steps in metabolic regulation.

10. Basic principles of Bioenergetics

Structure, diversity and function of nucleic acids.
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Mathematics and Statistics for Biologists

Program: M.Sc., Semester: | (2025 — 2026 Onwards)

Course Title and Code: Mathematics and |Class Time: As per Time Table
Statistics for Biologists
Subject Code: 25MBI1C3

Name of the Course Teacher Prof. J. Jeyakanthan
Dr. M. Karthikeyan
Mobile: +91 - 97898 09245 Email: jjeyakanthan@alagappauniversity.ac.in
+91 - 9486981874 karthikeyanm@alagappauniversity.ac.in

Course Brief:

Advances in mathematical methods and techniques in Bioi atics have been

Biological systems have essential meaning f ioi i tics and
Biotechnology. Mathematics is used to eluci ions and
relationships in a quantitative manner that can lead in biology.

orks and systems

of the course, the student will gain
tools, phenomenological results and
lar Genetics, Bioinformatics, and
s an introduction and provides a series of
t data and types. Specific topics include tools
in data; methods for performing inference
on pop [ ia sampling the data; statistical hypothesis testing

and randon : er study types. While there are some formulae and
the course, the emphasis is on interpretation and concepts. R

to analyze the bas
test and ANOVA using

stics such as correlation, probability distributions, co-variance, T-
R-programming.
Teaching Methods: The mode of teaching of delivering the courses are as followsthrough
these below mentioned methodologies:
e Delivering the lectures in the form of presentation using advanced technologies
devices such as smart board.
e Solving complex equations using real time solving approaches that areassociated with
biological problems such as probability and statistics.

e Video-conferencing for lectures that will be sought from experts belonging to
overseas reputed institutions
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e Case-studies and Review questions

Attendance: Having good attendance record marks, the student’s sincerity and has an
overall positive impact on his/her personality trait development. The students are asked to
attend the classes on a regular note and those having a minimum scale of 70-75%
attendance are eligible to take up the end-semester examinations as per the University
norms.

Punctuality: It is the most important attribute to be followed and maintained by the
student throughout his/her life which for sure will lead to the path of success. Students
who arrive late by 10mins after the attendance will be marked absent unless there is a valid
reason (medical/ personal emergency) at the discretion of the Head 0f the Department.
Class Participation: A student’s overall growth and personality de ment is based on

Therefore, students are advised to be more attenti
develop quality-based knowledge.
Submission of Assignment: Assignme

proposed deadline will al
assignments.

Presentation of Semi
allocate the studen

e knowledge and concepts provided much efficiently.
Academic Dishonesty: This is an important aspect that every student should be aware of.
Thus, the respective faculty members educate the students of possible means of academic
malpractices (plagiarism, violation of copyrights and stealing the patented knowledge) and
the following consequences that will make them more vigilant in their academiccareer.
Subject to change clause: Based on the requirement of student’s feasibility and meeting
the competitive demands of the discipline the syllabus courses will be re-structured and
updated accordingly at the discretion of the Professor(s) and Board of studies chairman.
Important dates: Please note down the important dates and stick to the schedule
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CIA Test | CIA Test 11 Assignment Seminar
As per Academic Calendar After CIA Test |

Course Outline: Core: Mathematics and Statistics for Biologists (5 Credits)

e On completion of this course students will be able to follow the mathematical
demonstrations and proofs used in Mathematics and Biostatistics, and to understand
the mathematics behind statistical methods introduced at PG level.

e The intention is to allow students to concentrate on statistical concepts in subsequent
courses, with an understanding of the mathematics employed.

e Content includes: exponential functions; vector algebra;
differentiation; series, limits, approximations and expa
determinants and numerical methods.

e Set theory and Probability: Addition law of probabih i probability,
Central limit theorem and Bayes theorem.

e R-Programming for Biostatistics: Basic s ics i ili tribution
correlation, ANOVA and student’s t-test.

More books for Reading and Referenci

Iculus; integrals and
S; matrices and

Matrix Methods and Differential Equations -
Wynand S. Verwoerd; 2012 (ISBN: 978-87-4

Essentials of Statistics: Exercises
David Brink; 2010 (ISBN: 978

7-7681-409-0)
/A First Course in Ordinary Diff i
Norbert Euler; 2015 (ISBN:

/An introduction to part
R.S. Johnson; 2012

Statistical methods in th al a iences”; Third Edition, McGraw Hill
Publishers. N

Semester-I1

Core-l11

Mathematics and Statistics for | T |Credits: 4 Hours:5
Biologists
(K1-K5)

Unit - |

Objective -1 |Formulate as well as analyze mathematical and statistical problems, precisely
define the key terms, and draw clear and reasonable conclusions

Trigonometry, Vector Analysis, Calculus and Matrices: Trigonometric Functions, Series
Expansion, Inverse, General Values, Graphs, Calculus: Limits, Analysis, Definite Integrals, VVector
Algebra, Vector Calculus, Basic Computations, Matrices. Measure Theory: Introductory Concepts,
Borel Sets, Lebesgue Integration, Complex Variable: Complex Functions, DeMoivre’s Theorem,
Conformal Map, Complex Integration, Numerical Techniques: Basic Formalism, Methods for
Solving Equations, Finding Eigen values & Eigenvectors, Solving ODE & PDE, Differentiation
and Integration.

Outcome-1 Remember the basics of trigonometry, vector calculus and matrices
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Unit-11

Objective-2 Use mathematical and statistical techniques to solve well-defined problems and
present their mathematical work.

Data Representation: Types of numerical data, Tables and Graphs. Measures of central
tendency: Arithmetic Mean, Weighted arithmetic mean, Median and Mode - Geometric mean and
Harmonic mean. Measures of dispersion: Range, Inter-quartile range, Average deviation, Standard
deviation and Coefficient of variation, Lorenz curve. Theory of Sampling: The purpose of
sampling, Principles of sampling, Methods of samplings, Techniques of non- probability
sampling, Size of Sample, Sampling and Non-Sampling errors.

Outcome-2 \ Understand the principles of data representation and sampling techniques.

Unit— 111

Objective-3 Explain the importance of mathematics and its
problems and provide an alternative paradigm f
techniques and validate the results accordin

niques to solve real life
e limitations of such

Distributions: Expected value and Variance Normal Binom istributi isson distribution,
Normal distribution, Chi square test, Students ‘t’ test. Testing i
errors, power of a test, p value. Set theory and{P builder form;
Demorgans’ Law, Limits: Constants, Types of consta and left hand
limits. Concept of probability, Samples 6 xclusive events,
Addition law of probability, Conditional pro i gl
chains, their transition probability and stationa

Outcome-3

Objective-4 Assessing the ariability on the interpretation of research
findings and sub lions for public health practice and policy.

Correlation and Regrg ion, 0ds of studying Correlation: Scatter

diagram, Karl Pears
its types.

elation, Spearman’s Rank Correlation. Regression and

Outcome-4 lation and regression in statistics

generated duri exercise of computational technique.

Hypothesis ing: App

hypothesis testing e intervals, ANOVA, t-test, Software tools- Join point Regression

software, Statulator. < A of Artificial Intelligence and Machine Learning in
Biostatistics: AI/ML vs."Classical Biostatistics, ML Algorithms in Biostatistics
Outcome- 5 Apply and Evaluate the Biological data using techniques of biostatistics

Suggested Readings:
Segal, L. (1980) “Mathematical Models in Molecular and Cellular B iology”; Cambridge:
Cambridge University Press.
Isaev, Berlin, A. (2007) “Introduction to mathematical methods in bioinformatics”; Springer.
Zar,J.H.(2010) “Bio Statistical Methods”; Prentice Hall International 5" Edition,USA
Gurumani. (2015). “An Introduction to Biostatistics”, MJP Publisher, 2" Edition.
NormanM. (2001) “The Art of R Programming — A Tour of Statistical Software Design”,
Cengage Learning.
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Lander, P. (2017) “R for Everyone: Advanced Analytics and Graphics”, 2nd Edition,
Pearson.

Raman, K.V. and PalSourav, P. (2005) “Mathematics in chemistry”; Vikas publishing
house Pvt.Itd, New Delhi.

Stephenson, F.H. 3 Ed (2016) “Calculations in molecular biology and biotechnology: a guide to
mathematics in the laboratory”; Amsterdam, Academic Press.

IArfken, G. 7" Ed(2012) “Mathematical Methods for Physicists”; Academic Press, NY.

Roman P., Pergamon. (1975) “Some Modern Mathematics for Physicists and Other Outsiders”;
New York, Vol.2, p.660.

Balaguruswamy. “Numerical Methods”; Tata MegraHill, (2017).

Online Resources:
Online Resources:
1. https://link.springer.com/book/10.1007/978-981-10-8627-4
2. https://onlinelibrary.wiley.com/doi/book/10.1002/047160
3. https://link.springer.com/book/10.1007/978-1-4614-1353-0
4. https://shop.elsevier.com/books/handbook-of-statisti

Course K1 K2 K3
Outcome

Co1l

COo2

CO3

CO4

CO5

K1-Remember K6-Create

PO10

WIW W w w|w

S =Strong (3), M-Medium (2), L- Low (1)

PO Weighted Average Interpretation

PO1 3.0 Strongly aligned with all COs
PO2 3.0 Strongly aligned with all COs
PO3 3.0 Strongly aligned with all COs
PO4 2.0 Moderately supported

PO5 2.0 Moderately supported

PO6 3.0 Strongly aligned with all COs
PO7 2.0 Moderately supported
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https://shop.elsevier.com/books/handbook-of-statistical-analysis/nisbet/978-0-443-15845-2

PO8 3.0 Strongly aligned with all COs
PO9 2.4 Moderately supported
PO10 3.0 Strongly aligned with all COs

Assignment topics

1.

2
3
4
5
6.
7
8
9

Solving Problems based on the exercises in Vector Algebra, Matrices
andDeterminants, Integral calculus Differential Calculus and
Trigonometry.

Computational exercises using SAS packages and R programming.

To find the angle between vectors using scalar and vector pr
Describe the equations using vector expressions.
Students t’ test and De Morgan’s’ Law.

Measures of central tendency.

Differentiate between Regression and examples.

10. Power analyzes for ple size determinatie
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Lab-I: Programming in Scripting Language (PYTHON, MySQL & UNIX)

Program: M.Sc., Bioinformatics Semester : | (2025-2026 Onwards)

Course Title: Lab-I: Programming in Scripting/Class Time: As per time
Language (PYTHON, MySQL & UNIX)
Subject Code: 25MBI1P1

Name of Course Teacher Dr. RM. Vidhyavathi

Mobile: +91 - 9444835869 Email : vidhyamiss@gmail.com

Course Brief

(TensorFlow, scikit-learn), and automatio ipting. ree technologies often work
together in modern development environmeats, W i idi e operating system
: hon serving as the

engines, and_ca ; 3 iciently. It's commonly used in web development
i i QL, PHP/Python) and integrates well with various

ndational understanding of the Unix operating system, which
2velopment environments, and academic settings. Students will
using the command-line interface (CLI), understand its file
sic system operations.

learn to interact \
system, and perfor

Teaching methods

The teaching includes lectures, discussions, demonstrations, concept maps and models,
self-study and question times and an integrating project work. The project workis in-depth
studies in groups with an emphasis on own work and literature studies. The course is
completed with a written final examination.

Attendance: Having good attendance record marks, the student’s sincerity and has an
overall positive impact on his/her personality trait development. The students are asked to

attend the classes on a regular note and those having a minimum scale of 70-75%
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attendance are eligible to take up the end-semester examinations as per the University
norms.

Punctuality: It is the most important attribute to be followed and maintained by the
student throughout his/her life which for sure will lead to the path of success. Students who
arrive late by 10mins after the attendance has been taken will be marked absent unless
there is a valid reason (medical/ personal emergency) at the discretion of the Head of the
Department.

Class Participation: A student’s overall growth and personality development is based on
his/her involvement in the class not just by mere presence but rather being interactive
through questioning that will lead to propagation of ideas, initia of thought-provoking
process and much more that will provide a wholesome enriched room experience.
Therefore, students are advised to be more attentive so th ne another and
develop quality-based knowledge.

Submission of Assignment: Assignments are gi j ive to get
more quantitative and qualitative knowledge insightsi i iC/chapter that
will lead to preparation and completion @fythe assign i manner here
just the knowledge provided is not merely ¢ i

s, the concerned instructor tells the students what
e details the students should be aware of the topics

ledge and concepts provided much efficiently.
S is an important aspect that every student should be aware of.
Thus, the respec members educate the students of possible means of academic
malpractices (plagia , violation of copyrights and stealing the patented knowledge) and
the following consequences that will make them more vigilant in their academic career.
Subject to change clause: Based on the requirement of student’s feasibility and meeting
the competitive demands of the discipline the syllabus courses will be re-structured and
updated accordingly at the discretion of the Professor(s) and Board of studies chairman.
Important dates: Please note down the important dates and stick to the schedule

CIA Test | CIA Test Il Assignment Seminar
As per Academic Calendar After CIA Test-I
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Course Outline: Core: Programming in Scripting Language (PYTHON, MySQL &

UNIX)

e Unix Section focuses on system administration, command-line proficiency, and server
management skills essential for developers and system administrators.

e MySQL Section covers database fundamentals through advanced administration,
ensuring students can design, implement, and maintain robust database systems.

e Python Section progresses from basic programming concepts to web development and
database integration, providing practical programming skills.

More books for Reading and Referencing
“Advanced Programming in the UNIX® Environment”, W. Richar
3rd Edition, ISBN: 978-0321637734
"Learning MySQL" by Seyed M.M. Tahaghoghi and Hugh
(2021).

"High Performance MySQL" by Baron Schwartz, Reter Zaitsev, i henko, O'Reilly

evens & Stephen A. Rago,

Media, 2nd Edition

Core-1V | Course Code:
25MBI1P1

Credits:4 | Hours:8

Objective -1 |Use esse

Introduction to Un - Unix Shell and Command Line: Shell types (e.g.,
Bash, sh, zsh) - ! 1 an, info, --help). File System and Navigation:
Directory str i i ds: Is, cd, pwd, mkdir, rm, etc. File Operations:
Creating i i S = Redirection and piping - Useful commands: cp, mv, cat,
more, le Dls: grep, sed, awk, cut, sort, unig. Process Management:

ands: ps, top, kill, jobs, bg, fg.

UNIT-II
of MySQL database concepts, SQL programming, database design

Objective -2

databases effectively.

Introduction to MySQL.: History and evolution of MySQL - MySQL features and advantages -
MySQL editions (Community, Standard, Enterprise) - MySQL architecture and components -
Installation and configuration on different platforms - MySQL tools and interfaces (MySQL
Workbench, phpMyAdmin, Command Line). Sql Basics and Data Types: MySQL data types:
Numeric types, String types, Date and time types. Constraints: PRIMARY KEY, FOREIGN KEY,
UNIQUE, NOT NULL, CHECK.

Outcome - 2 |Design and implement robust database systems using proper normalization
techniques, create efficient table structures with appropriate constraints, and develop
complex SQL queries including joins, subqueries, and stored procedures to meet
business requirements.
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UNIT-I11

Objective -3 |To Prepare industry-ready database professionals by equipping students with
practical experience in real-world database scenarios, performance optimization,
security implementation, and troubleshooting skills essential for database developer
and administrator roles.

Data Manipulation and Basic Queries: Insert - Update - Delete - Select — Where. Advanced Sq|l
Queries and Functions: Aggregate functions (COUNT, SUM, AVG, MIN, MAX) - GROUP BY
clause and data grouping - HAVING clause for group filtering - Built-in functions: String functions
(CONCAT, SUBSTRING, LENGTH, UPPER, LOWER) - Numeric functions (ROUND, CEIL,
FLOOR, ABS) - Date and time functions (NOW, CURDATE, DATE_FORMAT, DATEDIFF) -
CASE - UNION operations - DISTINCT

Outcome - 3 |Learn database operations like SELECT, INSERT, DELETE and

other advance operations

UNIT-IV

Objective -4 |Build scalable applications, web services, an
technical requirements

pecific business or

Introduction to Python: Python interpreter and int ypes, variables,

expressions, statements, tuple assignment, precede modules and
functions, function definition and use, flow of execution , Control Flow,
Functions: Conditionals: Boolean values if- else, if-elif-else, Iteration: state,
while, for, break, continue, pass, Fruitful : eters, local and global
scope, function composition, recursion, Strin i ity, string functions and
methods, string module, Lists as arrays.

Outcome - 4 |Functional software products in lications, data analysis tools,

machine learni odels, and enter

Objective -5 |To enable computational thinking and problem-solving through the use of a
versatile, readable, and maintainable language.

Statistical analysis of ata using scipy and pandas
Microscopy ima gorithms

ification tools
and visualization

PCR amplificati
tical analysis

molecular modeling simulations

em-solving capabilities and technical skills that provide measurable

Learning MySQL" by Seyed M.M. Tahaghoghi and Hugh E. Williams, O'Reilly Media
2nd Edition (2021), ISBN: 978-1492085911.

MySQL and JSON: A Practical Programming Guide™ by David Stokes, MySQL Press, 1st
Edition (2020).

“Python Crash Course” by Eric Matthes, 3rd Edition (2023)

“Python Crash Course”, Eric Matthes, 2nd Edition, 2019

“Automate the Boring Stuff with Python”, Al Sweigart 2nd Edition 2019

Online Resources:
1. https://help.ubuntu.com/
2. https://dev.mysgl.com/doc/mysql-tutorial-excerpt/8.0/en/
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3. https://dev.mysgl.com/doc/
4. https://docs.python.org/
5. https://docs.python.org/3/tutorial/

Course K1 K2 K3 K4 K5 K6
Outcome
CcO1 v v v v v
CcO?2 v v v v v
CO3 v v v v v
CO4 v v v v v
CcO5 v v v v v
K1-Remember | K2-Understand K3-Apply K4-Analyze K5-Evaluate K6-

Create

: Dr. RM. Vidhyavathi

CO | PO1 | PO2 | PO3 | PO4
Co1 3 - 2 2
CO2 3 3 3 2
CO3 3 2 2 2
CO4 3 2 2 2
CO5 3 3 3 3
W.AV | 3 2 2.2 2 2 2.2 2.2
, V\ﬁdium , L- Low (1)

s Interpretation

nterpretation

Strongly aligned with all COs
Moderately aligned.
Moderately aligned.
Moderately aligned.
Moderately aligned.

& . Moderately aligned.

PO7 2.0 Moderately aligned.

PO8 2.0 Moderately aligned.
PO9 2.2 Moderately aligned.
PO10 2.2 Moderately aligned.
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Assignment & Seminar — Linux, MySqgl and Python Programming.

1.

2.
3
4
5.
6
7
8
9

10. Data Science with Python.

Evolution of Unix and its philosophy.

Process management in Unix (fork, exec, wait)

Explain the structure of the Unix operating system and describe the roles of the kernel and shell.
Installing MySQL on Windows/Linux

Basic SQL Commands in MySQL: SELECT, INSERT, UPDATE, DELETE

Creating tables and defining constraints (PRIMARY KEY, FOREIGN KEY)

Applications in real life of python programming

Python Libraries: NumPy, Pandas, Matplotlib, Sci
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SEMESTER-II

Genomics and Proteomics

Program: M.Sc., Semester: 11 (2025-2026 Onwards)

Course Title: Genomics and Class Time: As per Time Table

Proteomics

Subject Code: 25MBI2C1

Name of the Course Teacher Dr. M. Karthikeyan

Mobile:+91 - 9486981874 E-mail: karthikeyanm@alagappauniversity.ac.in

Course Brief:
This course offers an in-depth understanding of genomics
most rapidly advancing disciplines in modern biology.

roteomics, the two
e structure and

through these below mentioned methodol
e Delivering the lectures in the form of
devices such as smart board.

Department.

Class Participation: A student’s overall growth and personality development is based on
his/her involvement in the class not just by mere presence but rather being interactive
through questioning that will lead to propagation of ideas, initiation of thought-provoking
process and much more that will provide a wholesome enriched classroom experience.
Therefore, students are advised to be more attentive so that they learn from one another and
develop quality-based knowledge.

Submission of Assignment: Assignments are given to students with just one motive
toget more quantitative and qualitative knowledge insights into the assigned topic/chapter
that will lead to preparation and completion of the assignment in a constructive manner
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here just the knowledge provided is not merely counted but also completion prior to
proposed deadline will also have a check on the student’s serious consideration of the
assignments.

Presentation of Seminar: Apart from the assignments the concerned instructors also
allocate the students with a topic or based on their interests to present seminar that will aid
them built their confidence levels, command over English language to communicate with
precision and fluently. In addition, the fellow students are encouraged to pose questions
that will instigate interest and provide update in that particular topic besides the
information presented helping them to prepare for their examinations that can be taken as
added advantage for the students.
Preparedness: At the end of every class, the concerned instruc lIs the students what
will be taken in the next class using these details the students s be aware of the
topics that will be covered in the upcoming lectures whi e the student’s

aware of.
Thus, the respective faculty members educate the academic
malpractices (plagiarism, violation of copyrights an
the following consequences that will ma
Subject to change clause: Based on the
the competitive demands of the discipline

ility and meeting
e re-structured and

of major genomerprojects in medical research. Fundamental concepts of techniques

used in the proteomics and genomics.

e Recall and describe basic and advanced proteomics methods including protein
extraction, post-translational modifications, protein separation techniques, and protein
sequence annotation.

e Apply genomic and proteomic techniques such as PCR, electrophoresis, sequencing,
western blotting, and spectroscopy for the analysis of nucleic acids and proteins.

e Utilize bioinformatics tools and databases in translational research to interpret

genomic and proteomic data for applications such as gene therapy, molecular

medicine, and protein interaction networks.
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More books for Reading and Referencing

Introduction to Genomics by Arthur M. Lesk (Oxford University Press, 2017)

Discovering Genomics, Proteomics and Bioinformatics by Campbell & Heyer (2nd Edition,
2007)

Semester - 11
Core-V Course Code | Genomics and Proteomics T |[Credits: 5 Hours: 5
25MBI2C1 (K1-Kb5)
Unit - |

Objective -1 | To understand concepts of how genomic data are being used to provide new
insights throughout biology and medicine To learn the fundamental concepts of
proteomics and its applications

Introduction to Genomics and Proteomics: Introduction — Orga ion and structure of
genomes, Genome size, Sequence complexity, Introns an tructure in viruses

properties based on sequence, Sequence compariSon i lassification,

Structural conformation of proteins, Mining

% Paralogs, Molecular Clock, Horizontal
Gene Transfer, Gene and geno 0ss, Gene editing and gene therapy Gene
interaction, Suppresse
profiling, SNPs, me project and its applications, 1000 genome project,

Hapmap project, hu and Annotations, Genome Mapping

ics: Protein Extraction, Physical & Chemical Methods,
) sequence annotations — Post translational modification (PTMs),
Protein CharaC entrifugation, Chromatography & Electrophoresis - Principle,

Instrumentation

insight of the basic and advanced concepts and applications of
proteomics

Outcome - 3

Unit- IV

Objective - 4 | Apply functional genomics techniques to analyze proteome and genomics.

Techniques of Genomics and Proteomics: Polymerase Chain Reaction (PCR), Gel
Electrophoresis, Sanger Sequencing, Next generation Sequencing (NGS) -DNA &RNA, Types
& Application PAGE & SDS PAGE, Western Blot, Mass Spectroscopy, X- Ray Diffraction,
NMR - Electron Microscopy, Atomic Force Microscopy, Principle, Instrumentation, Types &
Application Single-cell omics (Single-cell genomics, Single-cell transcriptomics, Single-cell
epigenomics, Single-cell proteomics, Single-cell metabolomics)
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Outcome -4 | To understand and able to apply techniques of proteomic and genomic

Unit-V

Objective - 5 | To impart knowledge on the bioinformatics driven applications of genomics and
proteomics.

Translational genomics & proteomics: Bioinformatics applications, Molecular medicine:
Antisense therapy, Peptide vaccines, Gene Therapy, Stem cell Therapy, Sequence databases:
GeneBank, EMBL Nucleotide sequence databank, DNA Data Bank of Japan (DDBJ), dbSNP,
Clinvar, SNPs- Polypen-2, Panther, Protein arrays: bioinformatics-based tools for analysis of
proteomics data (Tools available at EXPASY Proteomics server); databases (such as InterPro)
and analysis tools. Protein-protein interactions: databases such as DIP, strlng server and tools
for analysis of protein-protein interactions, Pathway and network

Outcome -5 |Summarize the details about applications of the
softwares.

mics and proteomics

Suggested Readings:
S. B. Primrose and R.M. Twyman - Principles of Genome An
Edition, Blackwell Publishing, 2006.
Principles of Genome Analysis & Genomics, S. B. Mt edition,
2003, Blackwell Publishing.

Analysis of Genes & Genomes by Richarg
Introduction to Genomics, Arthur M. Les
Introduction to Proteomics — Tools for the ne ' ler, D.C., Humana
Press Inc., New Jersey, USA. 2002

USA. (3" Ed.), 2015
Discovering Genomics, Proteomi i0j aties, 2nd Edition. Campbell AM & Heyer
LJ, Benjamin Cumming ; . 10: 8131715590

Proteomics in Pract i imental Design, 2nd, Completely Revised
H, Hans-rudolf Pker (2008).
and Genome Analysis”; Cold Spring Harbor

e, B.F., (2009). “Bioinformatics- a Practical Guide to
Edition, Wiley India.

Online F
1 om/books/horizontal-gene-transfer/syvanen/978-0-12-409511-3
K4 K5 K6
Outcome

Cco1 v v v v v

CcO2 v v v v v

CcO3 v v v v v

CO4 v v v v v

CO5 v v v v v
K1-Remember K2-Understand |K3-Apply |K4-Analyze |K5- K6-Create

Evaluate

Course designed by: Dr. M. Karthikeyan
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Course Outcome VS Programme Outcomes

CO PO1 |PO2 |PO3 |PO4 |PO5 |PO6 |PO7 |PO8 |PO9 |PO10
Co1 3 3 3 - 1 - - 3 1 1
CO2 3 3 2 3 3 3 3 3 1 3
CO3 3 3 3 2 3 3 1 - 1 2
CoO4 3 3 3 3 2 3 2 3 1 3
CO5 3 3 3 3 2 3 3 3 1 3
W.AV 3 3 128 (22 |22 (24 |18 |24 1 2.4
S-Strong (3), M-Medium (2), L-
POs vs COs Interpretation

PO Weighted Average | Interpretatio

PO1 3.0

PO2 3.0

PO3 2.8

PO4 2.2

PO5 2.2

PO6 24

PO7 1.8

PO8 24

PO9 1.0

PO10

Assignment & Semi

1. Comparative
2.

© © N o 0 &

10. Bioinformatics Applications in Genomics and Proteomics: Current Tools and Future

Trends.
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Single-Cell Omics: A New Frontier in Personalized Medicine.
Horizontal Gene Transfer and Its Evolutionary Significance.

echniques for Protein Structure and Function Analysis
and 1000 Genomes Project: Achievements and Implications
cs: Techniques and Applications in Biomedical Research

Post-Translational Modifications (PTMs) and Their Role in Protein Function.




Molecular Modeling and Drug Design

Program: M.Sc., Bioinformatics Semester : |1 (2025-2026 Onwards)
Course Title: Molecular Modeling and Class Time: As per Time Table

Drug Design

Subject Code: 25MBI2C2

Name of Course Teacher Dr. Sanjeev Kumar Singh

Mobile: +91 — 9894429800 E-mail: sksingh@alagappauniversity.ac.in

Course Brief:

The course depicts the basic theory of molecular modeli d drug design. It
reviews a vast range of topics including the concept of molecular mo ; Quantum and
Molecular Mechanics, Ab initio structure modeling and “acti i ion, theories
and to recognize drug like properties, computer molecula ics si tion and

changes in conformations, pharmacophore, lead i design
methods, molecular docking, QSAR, HTVS, Lipinski , energy
concepts, Bond structure and bending angles, finding diseases;

drug discovery and development. It also € nd limitations of

modeling to the students. As it covers a vast ka ics i lecular modeling, it
could provide sound basic knowledge as well.

maintained to achie ICcess. Students who arrive late by 10 mins to the class without
any vital reason will be marked absent in the attendance register. On the other hand, valid
excuse including personal or medical emergency is acceptable, with prior consent by the
Head of the Department.

Class Participation: A student’s overall growth and personality development is based
on his/her involvement in the class not just by mere presence but rather being interactive
through questioning that will lead to propagation of ideas, initiation of thought-provoking
practice and much more that will provide a wholesome enriched classroom experience.
When students participate, they learn from one another and gain their knowledge better.
Submission of Assignment: Assignments are given to students in order to apply the
concepts for deeper understanding of the subject. Therefore, each student will be allocated
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two assignments for the course, covering the entire topic. Students will be given deadline to
submit the assignment by the course instructor and good preparationof assignment will help
the students for their final exams.

Presentation of Seminar: Apart from the assignments, students are supposed to give anoral
presentation during the class seminar hours in their assigned topic. The concerned instructor
will encourage the participants to ask valid questions during seminar presentation in order to
put up their confidence levels and communication skills. In addition, students will be able to
gain information and can be updated in their course.

Preparedness: At the end of every class, the concerned instructor conveys the students
about the details that will be handled in the next class to increase the student’s awareness
related to the topics.
Academic Dishonesty: Academic dishonesty is a completely unacc

le mode of conduct

(plagiarism,
following

re-based drug design and ligand based drug design.
Introduction; Coordinate System; potential energy

nding angles — electrostatic, van der Waals and non-bonded
interactions, bonding, Inter and intramolecular interactions: Weak
interactions in drug'molecules; hydrogen bonding in molecular mechanics

¢ Homology modeling, concepts of homology modeling, secondary structure prediction
methods: Threading, ab initio structure prediction Protein folding and model
generation; analyzing secondary structures; Protein loop searching, loop generating
methods, loop analysis.

e Molecular Dynamics using simple models; Molecular Dynamics with continuous
potentials and at constant temperature and pressure; Time dependent properties;
Solvent effects in Molecular Dynamics; Conformational changes in Molecular
Dynamics.
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e Structure and Ligand based Drug Design: Pharmacophore identification, methods to
identify lead compounds, Molecular Docking, De-novo ligand design methods,
Applications of 3D Database Searching in Molecular docking. Random Screening,
Virtual Screening, HTVS, QSAR, Target identification and Validation.

e Receptorology: Drug-receptor interactions, receptor theories and drug action. Theories
of enzyme inhibition and inactivation; Enzyme activation of drugs and prodrugs. Drug
like molecules and theories associated with the recognition of drug like properties.
Physical organic chemistry of drug- metabolism, drug deactivation and elimination;
Phase-I and phase-II transformations; Concept of hard and soft drugs; Chemistry of
ADME and toxicity properties of drugs.Lipinski rule.

More books for Reading and Referencing

Pharmacoinformatics and Drug Discovery Technologies: Theo
Tagelsir Mohamed Gasmelseid Publisher: Idea Grg

Molecular Modelling for Beginners — Alan Hinchliffe isher: i s Inc, 2008.
ISBN: 978-0470513149

Molecular Modeling. Basic Principles and er Holtje, WolfgangSippl,
Didier Rognan, Gerd Folkers Publisher: 3

-Diet

Molecular Modeling Basics — Jan H. Jensen F 0. ISBN 978-
1420075267
Molecular Modeling and Simulation: An Interdis Tamar Schlick Publisher:

Springer-Verlag New York,

I. Ramachandran, Gopakumar

Computational Chemistry and
i g Berlin Heidelberg. 2008. ISBN: 978-

Deepa, Krishnan Nag
3540773023

Semester-11

ar Modeling and Drug T | Credits: Hours: 5
Design 5
(K1-K5)
Unit - |

dents to understand the use of informatics in drug design and

Introduction to Molecular Modeling: Molecular Modeling and Pharmacoinformatics in
Drug Design, Phases of Drug Discovery, Target identification and validation, lead
identification and optimization, finding of new drug targets, Artificial Intelligence and
Machine Learning in Drug Design along with GPU-accelerated computations, cloud
computing, and an overview of future quantum computing architectures.

Outcome -1 | The students would understand the process and steps for designing rew
drugs along with identifying new target and its validation and the use
AI/ML in Molecular Modeling

Unit-11

Objective—2 | To understand the concept of molecular modeling, mechanics and
Interactions
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Concepts in Molecular Modeling: Coordinate System; potential energy surfaces; molecular
graphics; Quantum mechanics; Molecular Mechanics: Features of molecular mechanics,
force fields; Bond structure and bending angles — electrostatic, van der Waals and non-
bonded interactions, hydrogen bonding, Inter and intramolecular interactions: Weak
interactions in drug molecules; hydrogen bonding in molecular mechanics; Energy concept
and its importance in drug action, application of energy minimization. Advance Al/ML based
approaches in coordinate systems such as force field, potential energy surfaces and energy
minimization.

Outcome —2 | The students would be able to understand the concepts of Molecular
Modelling and molecular dynamics simulation

Unit — 111

Objective —3 | To provide clear concepts on bond angle, bond
and roleon different types of bonds in interaction

etching, bond distance

Protein Structure Prediction and Analysis: Protei ediction methods:
Secondary Structure Prediction, Homology modeling, Threagi i0 method, Tools
for Structure prediction; Protein structural visualization; jon and Loop
refinement; Structure validation tools; Rama andran PI [ f Artificial
Intelligence in Protein Structure Prediction and A

Outcome —3 | The students will understand conc i ediction and
valldatlon and gain i ctivation, drug
enhancmg structural

Objective—4 | To study about protein stru€ llomy,and conformational changes
throughoutithe simulation

Structure and Ligand Bas igny macophore identification and Mapping;
methods to identify_lea ocking, De-novo ligand design, 3D
Database Searching ( ing., Virtual Screening, HTVS, , QSAR and Molecular
Descriptors and i3 . ular Dynamic Simulation, Principal component

dOCkI g, QSAR, and utilize advanced AI/ML tools for efficient
fication and drug discovery.

Unit -1V

Objective — 5 C vide brief idea of receptor and receptor-ligand complex, inhibition
activation of enzyme, receptor theories

Receptorology: Drug receptor interactions, receptor theories and drug action; Theories of
enzyme inhibition and inactivation; Enzyme activation of drugs and prodrugs. Concept of
Drug like molecules; Chemistry of drug metabolism, Pharmacodynamics and
pharmacokinetics; Phase | and phase Il transformations; Concept of hard and soft drugs;
Chemistry of ADME and toxicity properties of drugs. Lipinski rule, agonist and antagonist.
Al/ML based approaches for ADMET, DMPK, PK/PD analysis of drug like molecule.

Outcome —5 | Describe the Drug action mechanism

Suggested Readings:
Leach, AR (2001) “Molecular Modeling — Principles and Applications”; Second Edition,
Prentice Hall, USA Schlick T, “Molecular Modeling and Simulation An Interdisciplinary
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Guide”, Springer, Acc. No. 73052

Doucet J. and Weber J. (1996). Computer-aided molecular design. London: Academic Press,
1%t edition, ISBN0-12-221285-1

Gundertofte K, (2000) “Molecular Modeling and Prediction of Bioactivity”, Springer, ISBN-
978-1-4613-6857-1.

Jiang T. Xu Y. Zhang M. (2002). Current topics in computational molecular biology.
Cambridge, Mass.: MITPress, 2" edition, ISBN-10: 0262100924

Cramer CJ (2004) “Essentials of Computational Chemistry: Theories and Models”, Wiley-
Blackwell, ISBN-978-0470091821.

Pirrung MC (2004) “Molecular Diversity and Combinatorial Chemistry: Principles and
Applications”,Elsevier, ISBN-0-08-044493-8.

Bajorath JB (2004) “Chemoinformatics-Concepts, Methodsf, and Tools for Drug
Discovery”, Springer, ISBN978-1-59259-802-1.
Kukol A. (2008). Molecular modeling of proteins. Totowa, N.
edition, ISBN 978-1-59745-177-2
Ramachandran Kl (2008) “Computational Chemistry and ing: Principles
and Applications”, Springer, ISBN- 978-3-540-77304-7.
Gilani HG, Samper KG and Haghi RK (2012) ontrol and
Computational Techniques”, CRC Press, ISBN-9781
Silverman RB and Holladay MW (2014
Drug Action”, thirdedition, Elsevier, ISB .
Czechtizky W and Hamley P (2016) “Sma iCi hemistry: Strategies
and Technologies”, John Wiley & Sons, ISB
Dastmalchi S. Hamzeh-Mivehroud M. and Baba ) . Quantitative Structure -
ActivityRelationship: A Pragti : §S. ISB \E 780815362098

Sehgal, A. Mirza H. Tahir i ick Guideline for Computational Drug
Design. BenthamScience.
Hey-Hawkins E.
Emerging Applic

umana Press, 1st

g Design and

Borom-Based Compounds: Potential and
Wiley & Sons. ISBN: 978-1-119-27558-9
(2019). Biomolecular Simulations in Structure-

G. (2019). Chemoinformatics Approaches to
ign. Frontiers Media SA. ISBN: 978-2-88945-744-1

1. https://www.sciencedirect.com/book/9780444626479/elementary-molecular-quantum-
mechanics
2. https://link.springer.com/book/9780792347927

Course 1 K2 K3 K4 K5 K6
Outcome

Co1 v v v v v

CO2 v v v v v

CO3 v v v v v

CO4 v v v v v

CO5 v v v v v

K1- K2- K3-Apply K4- K5-Evaluate K6-

Remember Understand Analyze Create

Course designed by: Dr. Sanjeev Kumar Singh
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Course Outcome VS Programme Outcomes

PO1 [PO2 |PO3 |PO4 |PO5 PO6 PO7 [PO8 PO9 PO10
Co1 3 1 3 3 3 2 3 2 3 1
COo2 2 - 1 3 3 1 2 - 1
CO3 3 3 3 1 1 2 2 1 2
CO4 2 3 3 3 2 3 3 2 83 2
COs5 3 2 3 3 3 3 3 2 3 2
WAV |26 |16 |26 |26 |24 22 26 1.4

S -Strong (3), M-Medium (2), L- L
POs vs COs Interpretation

PO | Weighted Average
PO1 2.6
PO2 1.6
PO3 2.6
PO4 2.6
PO5 2.4

Assignment &

Role of Bigi#

O 0N U W

10 Concept of Hard and Soft drugs
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Application of 3D Database searching in Molecular Docking
. Receptor theories and drug action




Structural Biology

Program: M.Sc., Semester: 11 (2025-2026 Onwards)

Course Title: Structural Class Time: As per Time Table
BiologySubject Code:

25MBI2C3

Name of the Course Teacher Prof. J. Jeyakanthan

Mobile: +91 - 97898 09245 Email: jjeyakanthan@alagappauniversity.ac.in

Course Brief:

Protein structure forms a central hub to the modern understanding of biological
processes and is used in various biotechnological applications ding the design of
medicines and vaccines, agrochemicals and enzymes for industrial p ses. This course
aims to extend the discussions on protein structure an
insects, animals and human models and to use this knowled
the essential processes of molecular biology. T

function of different classes of proteins, ¢
data collection and structure solution/ deter
development of new therapies, molecular inte
syllabus.

is/her personality trait development. The students are asked to
attend the cla gular note and those having a minimum scale of 70-75%
attendance are elig take up the end-semester examinations as per the University
norms.
Punctuality: It is the most important attribute to be followed and maintained by the
student throughout his/her life which for sure will lead to the path of success. Students
who arrive late by 10mins after the attendance has been taken will be marked absent
unless there is a valid reason (medical/ personal emergency) at the discretion of the Head
of the Department.

Class Participation: A student’s overall growth and personality development is based on
his/her involvement in the class not just by mere presence but rather being interactive
through questioning that will lead to propagation of ideas, initiation of thought-provoking
process and much more that will provide a wholesome enriched classroom experience.
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Therefore, students are advised to be more attentive so that they learn from one another
and develop quality-based knowledge.

Submission of Assignment: Assignments are given to students with just one motive
toget more quantitative and qualitative knowledge insights into the assigned topic/chapter
that will lead to preparation and completion of the assignment in a constructive manner
here just the knowledge provided is not merely counted but also completion prior to
proposed deadline will also have a check on the student’s serious consideration of the
assignments.

Presentation of Seminar: Apart from the assignments the concerned instructors also
allocate the students with a topic or based on their interests to present seminar that will
aid them built their confidence levels, command over English la ge to communicate

with precision and fluently. In addition, the fellow students are uraged to pose
questions that will instigate interest and provide update in ic besides

the information presented helping them to prepare for th inati at can be
taken as added advantage for the students.

Preparedness: At the end of every class, the con ts what
will be taken in the next class using these details t re of the
topics that will be covered in the upcomi tually enhance the student’s

Academic Dishonesty: This is an important
Thus, the respective faculty members educate possible means of academic
malpractices (plagiarism, vielation of copyrig the patented knowledge)
and the following conseque em more vigilant in their academic
career.

Subject to change requirement of student’s feasibility and meeting
the syllabus courses will be re-structured and
updated accordingly at th fessor(s) and Board of studies chairman.

Importz the important dates and stick to the schedule

Assignment Seminar

After CIA Test-I

Course Out
e Small ma = X-ray crystallography: include Crystal growth and its
techniques, allization of synthetic compounds - X-ray data collection and

direct methods to refine the structure.

e Macromolecular X-ray crystallography: include structure and function of
different classes of proteins, cloning, expression, purification, crystallization, data
collection and structure solution/ determination.

e Tools for model building and refinement.

e Structural data repositories: Protein Data Bank, Electron Microscopy Data Bank.

e Tools for homology modeling: WHATIF, AutoRickshaw, ARP/WARP, and
othersoftware.
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e Tools and resources for drug discovery: ChEMBL, GOLD for protein-ligand
docking, PDBeChem, PDBeMotif.
e Tools and resources for protein analysis and classification: Pfam, CATH, SCOP,
InterPro, PDBeFold, ProFunc.

More books for Reading and Referencing

Macromolecular Crystallography with Synchrotron Radiation by John R. Helliwell; 2004,
ISBN:0521334675

Principles of X-ray Crystallography by Li-ling Ooi; 2010, ISBN:9780199539045
International Tables for Crystallography, Volume C: Mathematicalg,Physical AND Chemical
Tables edited by E. Prince, 2004, ISBN:1-4020-1900-9

Semester — 11
Core-VII Course Code: Structural Biology Hours :5
25MBI2C3 (K1-K5)

Unit

nstrate central
and practical

Objectives-1 |To and comprehend basic kno
concepts in the structural
methodologies.

Introduction to Crystallography: General @ i Is and their properties.
Single crystal, powder crystal and Amorphot i ces, Planes and Indices,
stereographic projection of point groups and spa S stems and Symmetry. X-ray
generator, diffraction and its applications; Laue equ aw and its applications in X-ray

diffraction, Atomic scattering
problem

Outcome - 1 : [ ural biology and explain the X — ray to

e determination. NMR Sample preparation. Importance of NMR in
Nuclear Magnetic Resonance: Chemical Shift, Coupling constant,
spin-spin relaxation, ce relaxation, COSY, NOESY and NOE. small-angle X-ray scattering
(SAXS), circular dichrotsm (CD). Time-resolved X-ray Crystallography

Outcome - 2 | Creating the basic experiments and research methods to identify the gene/protein,
isolate, purify and explain the functions of proteins.

Unit - 11

Objective-3 |To  approach of structure and  function relationships
of biomolecules and methods to solving the Small molecule crystal structures.

Small Molecule X-ray Crystallography: Crystal growth - various techniques, Crystallization of
small molecules from synthetic compounds, Single crystal X-ray data collection, data reduction.
Structure solution—Application of direct methods of solving a small molecule, Patterson method.
Refinement of crystal structure — Fourier refinement, Fourier synthesis and least squares techniques.
Structure validation and analysis
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Outcome - 3 | Describe the in vitro analysis that aid to determine the small and macromolecular
structures.

Unit- IV

Objective - 4 | To identify its therapeutic impacts by making a thorough detailed study on its
atomistic structure and its correlation with function delivered in biological
process.

Protein X-ray Crystallography: Crystallization methods (sitting, hanging drop, microbatch
methods etc.,), Soaking and Co-Crystallization methods, Heavy atoms screening, X-ray data
collection, data reduction and Integration, various Protein structure determination methods,
interpretation of electron density maps, structure solution, structure refinement, Structure
Validation  and analysis. AL/ML integration in Protein Crystallography. Synergistic Approach for
effective protein structure determination. Structural Classification, s and Motifs, Deposition of
structure in Protein Data Bank (PDB).

Outcome - 4 | Demonstrate the document in proper computational and rimental approaches.

Unit-V

Objective - 5 | To acquire knowledge on the various aspects o i al structure and
molecular aspects of the protein cr

Molecular Geometries and Interactions: R-factors,
corrections. Internal geometry of molecule

p, Bulk-solvent
Torsion angles),

Conformation of small and macromolecule struc ran Plot, thermal motion analysis.
Planarity, Chirality, covalent and non-covale i s, hydrophobic, van der
Waals forces, disulphide bonds etc. Application € In drug design.

Outcome - 5 ation, audio and video of interactions

between the

Suggested Readings:
Giacovazzo, C. Monaco . . Vi . anesio, M. Ferraris, G. Gilli, G. Gilli, P.
Zanotti, G. Catti, tals of Crystallography - Third Edition”; International
Unioin of Crystallog al: ord Univ. Press, Oxford Science Publications

Bernhard Rupg . ; 3 graphy - Principles, Practice and Application to
. Taylor and Francis Group.

{-Ray Structure Determination”: John Wiley & Sons

-Ray and neutron scattering from solutions of biological

David Blow., and Jan T 2014) “Macromolecular crystallography”

Online Resources:

1. https://www.sciencedirect.com/topics/materials-science/crystallography
2. https://www.sciencedirect.com/topics/engineering/protein-crystallization
Course K1 K2 K3 K4 K5 K6
Outcome

co1 v v v v v

CcO2 v v v v v

CcO3 v v v v v

CO4 v v v v v

CcO5 v v v v v

|

K1-Remember | K2-Understand | K3-Apply | K4-Analyze | K5-Evaluate | K6-Create
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Course designed by: Dr. J. Jeyakanthan\

Course Outcome VS Programme Outcomes

CO PO1 | PO2| PO3 | PO4 | PO5 | PO6 | PO7 | POS8 PO9 | PO10
Col 2 2 2 2 2 2 3 2 2 3
COo2 2 2 2 2 2 2 2 2 2 3
COo3 2 2 2 2 2 3 2 2 2 2
CO4 2 3 3 3 2 2 3 2 2 2
CO5 2 2 2 2 2 2 2 2 2 2

W.AV 2 22 | 2.2 2.2 2 2.2 2 2 2 2.4

S =Strong (3), M-Medium (2), L- Low (1)

POs vs COs Interpretation
PO Weighted Average | Interpretation
PO1 2.0
PO2 2.2
PO3 2.2
PO4 2.2
PO5 2.0
PO6 2.2
PO7 2.0

ds over Patterson method of solving a small molecule.

Protein structure mation methods - Molecular Replacement technique (MR),
Single Isomorphous“Replacement method (SIR), Multiple Isomorphous Replacement
Method (MIR), Single wavelength Anomalous Diffraction method (SAD) and Multi
wavelength Anomalous Diffraction method (MAD).

8. Application of X-ray crystallography in drug design.

9. Conformation of small and macromolecule structures and thermal motion analysis.

10. List out the places for Synchrotron and NMR facilities available for Protein Structure

Determination.

No ak~wbdE
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Lab-I1 Molecular Biology and Biochemical Techniques

Program: M.Sc., Semester : 11 (2025-2026 Onwards)

Course Title: Lab — 11 Molecular Class Time: As per Time Table
Biology and Biochemical Techniques
Subject Code: 25MBI2P1

Name of Course Teacher Dr. M. Karthikeyan
Dr. J. Joseph Sahayarayan
Mobile: +91 9486981874 karthikeyanm@alagappauniversity.ac.in
+ 91 9047564087 josephj@alagappauniversi i

Course Brief:

This course begins with a review of basic b que and an
introduction to general terminologies along with their theory, i [ , common
instrumentation and possible applications whiclihwill be equ ici various

scientific areas including, life science, nce and
environmental science. Understanding o ture & fun of central

importance to students undertaking a field. This course
focuses on concepts of DNA/RNA, prote omprehending the
aspects from structure to function. Some ca are based on current
literature describing recent DNA, protein struc ructure can be utilized to
conclude the function of it mphasize the techniques required to

analyze biomolecules. Stude il i etical knowledge with experimental
data.
Teaching Metha C of delivering the courses are as followsthrough

Attendance: Ha d attendance record marks, the student’s sincerity and has an

< 50 Marks in all Your Marks <59 160 < Your Marks <75 [Your Marks > 75

overall positive impact on his/her personality trait development. The students are asked to
attend the classes on a regular note and those having a minimum scale of 70-75%
attendance are eligible to take up the end-semester examinations as per the University
norms.

Punctuality: It is the most important attribute to be followed and maintained by the
student throughout his/her life which for sure will lead to the path of success. Students
who arrive late by 10mins after the attendance will be marked absent unless there is a
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valid reason (medical/ personal emergency) at the discretion of the Head of the
Department.

Class Participation: A student’s overall growth and personality development is based on
his/her involvement in the class not just by mere presence but rather being interactive
through questioning that will lead to propagation of ideas, initiation of thought-provoking
process and much more that will provide a wholesome enriched classroom experience.
Therefore, students are advised to be more attentive so that they learn from one another
and develop quality-based knowledge.

Submission of Assignment: Assignments are given to students with just one motive
toget more quantitative and qualitative knowledge insights into the assigned topic/chapter
that will lead to preparation and completion of the assignment i onstructive manner
here just the knowledge provided is not merely counted but also pletion prior to
proposed deadline will also have a check on the stude i
assignments.

Presentation of Seminar: Apart from the assi

the information presented helping them to » [ ations that can be
taken as added advantage for the students.
Preparedness: At the end i or tells the students what

the students of possible means of academic

Thus, the respective fe
i agi of copyrights and stealing the patented

malpra

the competitive de of the discipline the syllabus courses will be re-structured and
updated accordingl e discretion of the Professor(s) and Board of studies chairman.
Important dates: Please note down the important dates and stick to the schedule

CIA Test | CIA Test 11 Assignment Seminar
As per Academic Calendar After CIA Test-I

Course Outline: Lab-11: Molecular Biology and Biochemical Techniques
1. Collect samples from environment.
2. Extract and purify DNA from collected samples.
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3. Use PCR to amplify specific regions from the chloroplast or mitochondrial DNAthat
are short but highly variable.
Analyze the proteins by using various Chromatographic methods.

Analyze PCR product by agarose-gel electrophoresis.
Use BLAST to identify sequences in database to taxonomically assign the sample.
PCR using primers specific for identification of species.

Construct genomic DNA libraries from wild-type.

0 S N o 1ok

Isolate plasmid DNA from surviving clones and obtain DNA sequence to identify the
mutated gene.

10. Use bioinformatics to determine sequence differences betwe
strains and compare to sequences recovered by functional comp

ild-type and mutant
tation.

More books for Reading and Referencing:
Biochemical Calculations Paperback by Irwin H. Segel, 2010
ISBN: 10: 8126526432; ISBN: 13: 978-81265264

Laboratory Manual of Biochemistry: Methods and Te
ISBN: 10: 9383305029

Student Solutions Manual for Molecular Ce
ISBN: 13: 978-1464102301

Core-VIIl | Course Code:
25MBI2P1

P | Credits:4 | Hours:8

Objective - 1

way by means of oral and written laboratory
e to analyze, interpret and present the results with
forms of different laboratory reports.

tes: Bio-safety rules and regulations and Good Laboratory
3 afety Data  sheets (MSDS). Preparation  of

Reagents, bu is, Various Centrifugation methods, Quality and Quantity analysis
of nucleic acids otometer, Bio Photometer, nanodrop. Quantification of Proteins by

Outcome -1 per the principles of good laboratory practices andbasics of biochemical

techniques

Unit - 11

Objective -2 |Data interpretation, including standard curve interpolation (graphing) and
determining molecular weight of an unknown protein or genotype.

Isolation and Separation Techniques: Cell culture, Isolation and Separation of Genomic DNA
from plants/ human /microorganisms; Plasmids isolation from microorganisms; RNA from cells;
Agarose Gel Electrophoresis; Isolation, separation and analysis of Proteins by Native- PAGE and
SDS-PAGE.

Outcome - 2 |Understand the process of DNA isolation and separationtechniques

Unit - 111
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Objective - 3 | Genetic engineering in microorganisms (e.g., bacteria, yeast). DNA analysis,
including DNA extraction, use of restriction enzymes.

Amplification of Genes and Molecular Markers: Gene amplification and Screening
techniques: Primer Design, PCR; Realtime PCR(RTqPCR) /analysis, Blotting techniques:
Southern, Northern and Western Blots; BioProbe (Demonstration) and Radio active probe
(Theory). Molecular Markers by RFLP, AFLP, RAPDmethods(Demo).

Outcome - 3 \Acquire the knowledge of gene amplification and blottingmethods

Unit- IV

Objective - 4 | Students will acquire knowledge about various chromatographictechniques.

Chromatography Techniques: Chromatography: Partition Chromatography, lon Exchange
Chromatography, Gel filtration Chromatography, Affinity Chro raphy, HPLC and FPLC
(Demonstration). Separation of amino acids/compounds by Paper atography, Thin Layer
Chromatography.

Outcome -4 | Analyze the  basic principles

chromatography and its types
Unit -
Objective -5 \ Microscopy procedures and identifi
Microscopes and immune techniques: Microscopes isualization of
cells and subcellular components by light powers of different microscopes,

microscopy of living cells, scanning and\fka
preparation, immune precipitation, Immuno
cytometry and Immunofluorescence microscop

its applications, Flow
and FISH (Theory).

Outcome -5 |Evaluate the antigen-antibody i
microscopic i

gh immunetechniques and

Suggested Readings:
John M. Walker and R olecular Biology and Biotechnology”;University of
Hertfordshire, Hatfi
Bansal, M.P.(2013
NewDelhi:TERI.

WalterHele 3i try”;Elsevier Academic Press, Third edition.

James M. : hromatography: Concepts and Contrasts”; Wiley- Interscience,
Second Edition.
Richard I. Gumpo M.Berg, Nancy Counts Gerber, (2006) “Biochemistry- A Student
Companion”; LK. Intetnational Pvt, Ltd. Sixthedition.

Eisenthal, R. and Danson, M.J. (2006) “Enzymeassays”; Oxford University Press. DonaldVoet,

JudithG.Voet, (2010) “Biochemistry”; John Wiley & Sons Inc;4th Edition.

Keith Wilson, John Walker, (2010)* Principles and Techniques of Biochemistry and Molecula r
Biology”; Cambridge University Press;7™ Edition.

Michael R.Green, Joseph Sambrook, (2012) “Molecular cloning: a laboratory manual”; Cold
Spring Harbor, N.Y.:Cold Spring Harbor Laboratory Press,4" Edition.

Michael M. Cox, Michael O' Donnell, Jennifer Duodena, (2015) “Molecular Biology: Principles
and Practice Hardcover”’; WH Freeman;1% Edition.

DavidL. Nelson, Michael, (2017) “Lehninger Principles of Biochemistry:International Edition, W

H Freeman, 7" Edition, ISBN:9781319108243,1319108245.
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https://www.amazon.in/Donald-Voet/e/B000APBABS/ref%3Ddp_byline_cont_book_1
https://www.amazon.in/Donald-Voet/e/B000APBABS/ref%3Ddp_byline_cont_book_1
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https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Keith%2BWilson&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Keith%2BWilson&search-alias=stripbooks
https://www.amazon.in/Michael-M.-Cox/e/B001H6KJQQ/ref%3Ddp_byline_cont_book_1
https://www.amazon.in/Michael-M.-Cox/e/B001H6KJQQ/ref%3Ddp_byline_cont_book_1
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_3?ie=UTF8&field-author=Jennifer%2BDoudna&search-alias=stripbooks

Sambrook, J.,Fritsch, E.,& Maniatis,T.(2012). Molecularcloning (Sth ed.). Cold Spring Harbor:
Cold Spring Harbor LaboratoryPress.
Wilson, K., & Walker, J. (2007). Principles and techniques of biochemistry and molecular

biology (5th ed.).Cambridge: Cambridge University Press.
Online Resources:

1. https://link.springer.com/book/10.1007/978-3-642-56968-5
2. https://link.springer.com/book/10.1007/978-94-010-9363-7

Course K1 K2 K3 K4 K5 K6
Outcome
CO1 v v v v v
cO2 v v v v v
CO3 v v v v v
CO4 v v v v v
CO5 v v v v

A

K1-Remember |K2-Understand  |K3-Apply |K4-A e |K6-Create

Course . Karthikeyan

Course Outcome VS Programme comes

CO |[PO1 |PO2 |PO3 PO6 PO PO10

RPINIEFPIDNIDN

N W] w| N

Interpretation
Strongly aligned with all COs
Moderately aligned.
Moderately aligned.
Moderately aligned.
Moderately aligned.
Moderately aligned.
Moderately aligned.
Moderately aligned.
Low alignment
Moderately aligned.
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Assignment, Seminar & Practicals — Biochemical and Molecular Biology Techniques
Quantification of proteins by Lowry’s and Bradford’s methods.

Preparation of reagents buffers and adjust pH.

Acquisition of basic laboratory techniques.

Working under sterile conditions.

Isolation, separation and analysis of Proteins by Native-PAGE and SDS-PAGE
Pipetting.
Primer Design.

Chromatography and its types.

© 0 N o 1ok W N

Protein assay (standard curve).
10. RNA extraction.
11. DNA isolation conventional PCR.

12. Blotting techniques.
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SEMESTER -111

Genetic Engineering

Program: M.Sc., Semester : 111 (2025+2026 Onwards)

Course Title: GeneticEngineering Class Time: As per Time Table
Subject Code: 25MBI3C1

Name of Course Teacher Dr. M. Karthikeyan
Dr. J. Joseph Sahayarayan
Mobile: +91 9486981874 karthikeyanm@alagappauniversity.ac.in
+ 91 9047564087 josephj@alagappauniversit i

Course Brief:

of any organism. This important course will ex stand the
mechanism of genetic changes; techniques used forgeneti course also
highlights basic and advanced moleculs A s polymerase chain reaction
(PCR), DNA sequencing-which covers ati ation sequencing
technology (Sanger Sequencing) to high throughput uencing & lllumina)
and third sequencing technologies (Nanopore C ing), blotting techniques,
chromosomal changes and iling. 90sed course will cover topics starting
from manipulation oforganis se of that organism at various fields

e Case-stl questions
i attendance record marks the student’s sincerity and has an
overall positive i his/her personality trait development. The students are asked to
attend the classes on a regular note and those having a minimum scale of 70-75%
attendance are eligible to take up the end-semester examinations as per the University
norms.

Punctuality: It is the most important attribute to be followed and maintained by the
student throughout his/her life which for sure will lead to the path of success. Students
who arrive late by 10mins after the attendance will be marked absent unless there is a valid
reason (medical/ personal emergency) at the discretion of the Head of the Department.
Class Participation: A student’s overall growth and personality development is based on
his/her involvement in the class not just by mere presence but rather being interactive
through questioning that will lead to propagation of ideas, initiation of thought-provoking
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process and much more that will provide a wholesome enriched classroom experience.
Therefore, students are advised to be more attentive so that they learn from one another and
develop quality-based knowledge.

Submission of Assignment: Assignments are given to students with just one motive to
get more quantitative and qualitative knowledge insights into the assigned topic/chapter
that will lead to preparation and completion of the assignment in a constructive manner
here just the knowledge provided is not merely counted but also completion prior to
proposed deadline will also have a check on the student’s serious consideration of the
assignments.

Presentation of Seminar: Apart from the assignments the concerned instructors also
allocate the students with a topic or based on their interests to pr seminar that will aid

capability to grasp the knowledge and concep
Academic Dishonesty: This is an important & i tudent should be aware of.
Thus, the respective facult [ ] possible means of academic

Importz important dates and stick to the schedule
Assignment Seminar

After CIA Test-1

2. To understand role, use and types of different DNA modifying enzymes viz.
Polymerases, Nucleases, restriction endonuclease, ligases etc.

3. Acquire basic knowledge of DNA sequencing methods from conventional (Sanger
sequencing) to High throughput Next generation sequencing technology, their
principle, chemistry, theory and types.

4. Syllabus will also provide plethora of information to students regarding basic
molecular biology techniques like blotting and its different types, DNA foot printing
as well as description of industrial application of genetic engineering Technology,
therapeutic and enzymatic products and deployment of Genetics and Genetic
Engineering in diagnosis and disease.
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More books for Reading and Referencing:
An Introduction to genetic engineering third edition — Desmond S.T.Nicholl

Genetic Engineering (Oxford Higher Education) Paperback — 8 Jul 2009

Genetic Engineering Paperback — 1 Jul 2017 by Sandhya Mitra

Semester — 111
Core-1X Course Code: Genetic Engineering T Credits: 5 Hours :5
25MBI3C1 (K1-K5)
Unit - |

Objective -1 |To define and explain basic concepts of genetics
dominance, inheritance patterns and mutations.

luding phenotypes, alleles,

Basics of Genetics: Definition and scope of Genetics, Defin
Incomplete Dominance, co-dominance, Recessiveness,
Penetrance and Expressivity. Mendelian genetics:
monohybrid crosses, Law of independent assortmen

ous, Hemlzygous,
of segregation,
to linkage and

recombination, Inheritance in families, pedigree symbols, omal recessive X-
linked inheritances. Multi-factorial, Mitochond A i
Outcome -1 |Develop a strong foundation i e basi ics, ip€huding Mendelian genetics,

inheritance patterns, and pedigree ana

Objective -2

tary, supplementary, epistatic and

Gene Mutations and Interactlo ization of human genome: chromosomes,
mitochondria. Definition Drosophila, Blood groups and Rh factor in
Human. Genetic prob ated. interactions: Deviations from Mendelism: Inter Allelic-

[ ! oratus. Supplementry gene interaction Ex. Grain color
in Malze Eplsta5|s - Do a . i in Cucurbita pepo. Epistasis: - Recessive —Ex. Coat
Comb pattern in Fowl.

e gene mutations, interactions, and their implications in
umans.

Unit- I

Objective -3 explai isms of gene expression in prokaryotes and eukaryotesand methods to

Gene Expression Studie okaryotic and Eukaryotic Systems, Prokaryotic and Eukaryotic genome
organization, structure and ‘mechanisms of gene expression, factors involved in gene regulation, Basic
concepts of replication, Regulation of translation, Post transcriptional modifications, processing of DNA,
RNA and proteins methods for studying gene expression and regulatory sequences, large-scale
expression analysis, Recombinant DNA technology, over expression- Isolation and purification of
proteins-various techniques, Mechanisms of genome alterations.

Outcome -3 | Master the concepts of gene expression, regulation, andrecombinant DNA technology in
prokaryotic and eukaryoticsystems.

Unit-1V

Objective -4 | To describe methods of genetic transfer and mapping as well as apply concepts of
population genetics.
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Gene Transfer methods and Population studies: Genetic variations and polymorphism at genome
level, Epigenetic mechanisms of inheritance, Methods of genetic transfers — transformation, conjugation,
transduction and sexduction, mapping genes by interrupted mating, fine structure analysis of genes.
Basic Human genetics: Pedigree analysis, linkage testing, karyotypes, genetic disorders, Population
genetics, Hardy Weinberg Principle.

Outcome -4 | Acquire knowledge of gene transfer methods, population genetics, and human genetics,
including genetic disorders and karyotypes.

Unit-V

Objective -5 |To elucidate genetic engineering strategies for plants and animals including
Agrobacterium-mediated transformation, applications and safety issues.

Genetic Engineering Strategies: Genetic transformation by using Agrobacterium tumefaciens,
virulence, Ti and Ri plasmids, binary vectors and their utility, T DNA fer, Agrobacterium mediated
gene delivery, selectable markers, Monocot and dicot transformation, M ment of transgenic plants,
Applications of plant genetic engineering, Abiotic and biotic st i i ici
Resistance, Mechanism of gene action, fruit ripening process, |
seeds, Edible vaccines, Issues in Genetic Engineering, Bio an
products. Methods of gene transfer to animal cell cult
and manipulation of mammalian embryonic stem cells.

utritional quality of
fety of transgenic
| cells - Isolation

Outcome -5 |Know the aspects of genetic enmeerlng S i Imal improvement,
addressing issues related to bio :

Suggested Readings:
Meneely, P., Hoang, R. D., & Okeke, I. N. (2025). C :
Needleman, E. D. (2024). Genetics for Beginners he Burlding Blocks of Life Explained -

‘ gering (4th ed.). Cambridge University Press.
2nes and Genomes (11th ed.). Jones & Bartlett

Nicholl, D. S. T. (2023). An Intro
Hartl, D. L., & Ruvolo, M. (2021).

Learning.

Cohn, R. (Ed.). (2023). & \ n Genetics and Genomics in Medicine. Elsevier.

Brown, T. A. (2018). roach (6th ed.). Garland Science.

Sandy B., Prlmrose and Rieha rinciples of Gene Manipulation andgenomics; Wiley-
Blackwell. 7*" Eg

Brown T. A nalysis, An introduction; Wiley-Blackwell, 7" edition
Watson, J. d Zoller, M. (2007) Recombinant DNA: Genes andGenomes
A Short Course ew York, N.Y., U.S.A. 3" Edition

Gunder. (2010) E dical Genetics Jones and Bartlett learning 1st edition. Strachan T, and

Read AP. (2012) “Huma geullar Genetics”; Garland Science Publisher4™ edition.

Online Resources:
1. https://www.goog /search?g=Principles+of+Gene+Manipulation+and+genomics
2. https://link.springer.com/chapter/10.1007/978-3-642-61462-0 1

Course K1 K2 K3 K4 K5 K6
Outcome

COol1 v v v v v

CO2 v v v v v

CcO3 v v v v v

CO4 v v v v v

CO5 v v v v v

K1-Remember |K2-Understand |K3-Apply |K4-Analyze |K5-Evaluate |K6-Create

Course designed by:Dr. J. Joseph Sahayarayan
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Course Outcome VS Programme Outcomes

CO PO1 |PO2 [PO3 |PO4 |POS5S |PO6 |[PO7 |PO8 |PO9 | PO10
Co1
CO2
CO3
CO4
CO5
W. AV

WIWWwWw| w|w
NINININIDN
NINININIDN
WIWWw| w|w

WIWINIDNIDN

WIW Wl w w|w
WIW Wl wi w|w
NINININININ
WIWWww w|w

3 2 2 3
S -Strong (3), M-Medium (2), L- Low (1)

POs vs COs Interpretati

PO Weighted Average

PO1 3.0
PO2 3.0
PO3 3.0
PO4 2.0
PO5 2.0
PO6 3.0
PO7
PO8
PO9

PO10 Strongly aligned with all COs

Assignment & Semi

. Genome organization of Prokaryotic and Eukaryotic cell, Regulation of translation,
Post transcriptional modifications.

7. Mechanism of genome alteration.

8. Chromosomal abnormalities.

9. Oncogenes, Tumor suppressor genes.

10. Selectable markers, abiotic and biotic stress resistance, fruit ripening, ediblevaccines.
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Computational Biology

Program: M.Sc., Bioinformatics Semester : 111 (2025-2026 Onwards)

Course Title: Computational Biology  [Class Time: As per Time Table
Subject Code: 25MBI3C2

Name of Course Teacher Dr. P. Boomi

Mobile:+91 9486031423 E-mail: boomip@alagappauniversity.ac.in

Course Brief:

The course will cover topics of Computational Biol and Bioinformatics.
Students will be introduced to computational modelling of cellul ocesses and some
techniques for analyzing these models to develop student research skills in the area of

sequences, protein structures, metabolic 3
and the genetic basis of diseases. Student

udents to understand
esting hypotheses related
to computational and experimental works.

eachir'ase

the following learning activities:

pected to attend the classes regularly, since regular
attendance is'essenti ain academic achievement. As per the University norms, the
students having“amininaum scale of 70-75% attendance are only qualified to write their
end-semester exam ns.
Punctuality: Punctuality is the most important quality for the student to be followed and
maintained to achieve success. Students who arrive late by 10 mins to the class without
any vital reason will be marked absent in the attendance register. On the other hand, valid
excuse including personal or medical emergency is acceptable, with prior consent by the
Head of the Department.

Class Participation: A student’s overall growth and personality development is based
on his/her involvement in the class not just by mere presence but rather being interactive
through questioning that will lead to propagation of ideas, initiation of thought-provoking
practice and much more that will provide a wholesome enriched classroom experience.

When students participate, they learn from one another and gain their knowledge better.
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Submission of Assignment: Assignments are given to students in order to apply the
concepts for deeper understanding of the subject. Therefore, each student will be
allocated two assignments for the course, covering the entire topic. Students will be
given deadline to submit the assignment by the course instructor and good preparationof
assignment will help the students for their final exams.

Presentation of Seminar: Apart from the assignments, students are supposed to give an
oral presentation during the class seminar hours in their assigned topic. The concerned
instructor will encourage the participants to ask valid questions during seminar
presentation in order to put up their confidence levels and communication skills. In
addition, students will be able to gain information and can be updated in their course.

about the details that will be handled in the next class to increase th ent’s awareness
related to the topics.

Academic Dishonesty: Academic dishonesty is a comp mode of
conduct and every student should be aware of this.i . spective

Subject to change clause: Depending up@
course syllabus will be re-structured and
Professor(s) and Board of studies chairperson.

Important dates: Scheduleghdates for the vario ities related to the course

CIA Test | CIA Seminar
As per Academic After CIA Test |
Course Q
o area of study in computer science in recent years-

transfer); Non-ofthologous gene displacement; Analogues; Orthologue identification by
BLAST and reciprocal best hit.

e Use of comparative genomics in gene annotation, and function prediction; Phylogenetic

foot printing; Gene order.

e Details of Needleman - Wunsch and Smith- Waterman algorithms-BLAST and FASTA

applications.

e Web based servers and softwares for genome analysis: Ensembl, NCSC genome browser,

NCBI genome.

e Hierarchical alignment with worked out examples of substitution matrices- PAM

substitution matrices - BLOSUM substitution matrices.
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e Hidden Markov models and application to analyze of protein and genome sequences.

e Methods of representing biological molecules — geometrical analyses — Protein Structure
Comparison and Classification- different classes of Protein interactions.

More books for Reading and Referencing

Understanding Bioinformatics - Marketa Zvelebil, Jeremy Baum
Publisher: Garland Science, First edition, 2007. (ISBN: 978-08-153-4024-9)

Bioinformatics and Functional Genomics - Jonathan Pevsner
Publisher: Wiley-Blackwell, Third edition, 2015. (ISBN: 978-11-185-8178-0)

Practical Computing for Biologists - Steven Haddock, Casey Dunn
Publisher: Sinauer Associates, Inc.; First edition, 2010. (ISBN: 978-08-789-3391-4)

Introduction to Computational Biology: An Evolutional Approachegs Bernhard Haubold,

Thomas Wiehe Publisher: Springer (sie) (2008). (ISBN: 978-37-64

Bioinformatics: A biologist's guide to biocomputing and the inte
Publisher: Eaton Publishing, 2000. (ISBN: 1881299

Core-X Course Code Credits:5 | Hours:5

25MBI3C2

Objective - 1

biology and

Biosimilars: Introduction to Examples of Biosimilars- Genetically
engineered products of y of biosimilars. Critical manufacturing
parameters of biosig -Modifications linked to the process, conversion and
formulation. Concep i

Clinical and Clinical 2
Preclinical ag

sic knowledge about the biosimilar and can learn about

Unit-11

the students to attain skills in basic computationalbiology that is
various biomedical applications.

Introduction to Co pufational Biology: Introduction to Computational Biology: Nature and
scope of Computational“Biology, Alignment definition, Pairwise sequence alignment, biological
interpretation of the alignment problem, scoring alignment, Global alignment, local alignment,
overlap alignment, banded alignment, normalized local alignment, maximizing Vs minimizing
score, similarity and distance measures, PAM matrices, BLOSUM matrices, comparison between
PAM and BLOSUM matrices, Application of substitution matrices

Outcome - 2 | Students will gain the how to alignment the sequence, analysis and apply score
matrix using computational approach.

Unit-111

Objective - 3 | This course will give the various methods of Sequence matching
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Pairwise sequence matching analysis: Sequence matching method-Dot plot visualization
method, Dynamic programming method, Word method, Bayesian method, progressive method,
Markov chain model, Hidden Markov Models and Kernal methods.

Outcome - 3 |Student will obtain basic knowledge about the biosimilar, sequence matching
analysis and dynamic programmingmethods.

Unit-1V

Objective -4 |To give the various methods of Sequence matching and Multiplesequence
alignment.

Computational Sequences and Maps: General ideas of sequence alignment, multiple sequence
alignment, Restriction map-Graph, Interval graphs and Measuring fragment sizes. Multiple maps-
double design problems, reflection, overlap equivalence, overlap size equivalence, restriction map
and border block graph, Cassettle transformation of restriction map. r and plasmid design.

Outcome - 4 | Discuss and classify the sequence alignment

Unit-V

Objective -5 | To learn about advanced computational biolo i iology and
quantum mechanics.

Advances of Computational Biology: Synthetic

Computational Synthetic biology, Codon optlmlzatlon
Switches and clocks, Re-pressilator. Computa
Polyelectron atoms and molecules, C
Properties using ab initio methods, Semi-emp

ology, Operons,
ne electron atoms,
Equations, Molecular

Outcome -5 | Develop the computational biology

Suggested Readings:
S. Aluru, (2005) “Handbook of [ ar Biology”; Publisher CRCPress.
C. Voigt, (2011) “SynthetiesBi r ice characterization and chassis
engineering” Academi
J L. Prugnaud, J H. i ilars: A New Generation of Biologics”;Publisher

M.S. Watermaa “T ational Biology: Maps, Sequences andGenomes”;
Publisher @

M.o.deling:

H. J. Gutka, H.Ya
Development”; Publis

Course K1l K2 K3 K4 K5 K6
Outcome
Co1 v v v v v
CcO2 v v v v v
Cco3 v v v v v
CO4 v v v v v
CO5 v v v v v
K1-Remember K2-Understand K3-Apply |K4-Analyze |K5-Evaluate |K6-Create

Course desighned by : Dr. P. Boomi
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Course Outcome VS Programme Outcomes

PO1 [PO2 [PO3 [PO4 [PO5 [PO6|PO7|PO8[PO9] PO10
Col [ 3 | 1|3 |3 3|2 [3|2]3] 2
Co2 | 2 | 2 |13 3|1 ]2]2]1]2
CO3 [ 3 | 3|3 [ 1|1 ]|2]2]2]3]2
Co4 [ 2 |33 [ 3233 |2]3]2
Co5 [ 3 | 23 [ 3333 |2]3]2
WAV |26 |22 |26 |26 |24 |22 26| 2 |26 2

S -Strong (3), M-Medium (2), L- Low (1)

POs vs COs Interpretation

PO Weighted Average
PO1 2.6
PO2 2.2
PO3 2.6
PO4 2.6
PO5 2.4
PO6 2.2
PO7 2.6
PO8 2.0
PO9

PO10

Assignment & Seminar —

© © N s W N e

Describe the sta

Cs to estimate significance of an alignment.

10. Briefly explain the dynamic programming for multiple sequence alignment.
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Pharmacogenomics

Program: M.Sc., Semester: 111 (2025-2026 Onwards)

Course Title: Pharmacogenomics Class Time: As per Time Table

Subject Code: 25MBI3C3

Name of the Course Teacher Dr. M. Karthikeyan

Mobile: +91 9486981874 E-mail: karthikeyanm@alagappauniversity.ac.in

Course Brief:

The course will provide an introduction to the application of genetic and genomic
methods to the study of drug response and the genetic basis for yariation in that response. It
will give students a broad perspective on the emergence of Pharma nomics as a new field
and provide them with insight into the growing importance, it will pla linical therapeutics
and future drug design. The latest advancement in NGS i i uch helpful to
students to gain insights into Pharmacogenomics.

Teaching Methods: The mode of teaching of de

these below mentioned methodologies:

e Delivering the lectures in the form a
such as smart board.

e Video-conferencing for lectures that
overseas reputed institutions

e (Case-studies and Revi

Attendance: Having good at e student’s sincerity and has an overall

positive impact on hig . The students are asked to attend the

classes on a regu a minimum scale of 70-75% attendance are eligible

to take up the end- eXaminati per the University norms.

attribute to be followed and maintained by the student
ill lead to the path of success. Students who arrive late
peen taken will be marked absent unless there is a valid
reason (mediea a ergency) at the discretion of the Head of the Department.

ident’s overall growth and personality development is based on
his/her involveme class not just by mere presence but rather being interactive through
questioning that willead to propagation of ideas, initiation of thought-provoking process and
much more that will provide a wholesome enriched classroom experience. Therefore, students
are advised to be more attentive so that they learn from one another and develop quality-based
knowledge.

Submission of Assignment: Assignments are given to students with just one motive toget
more gquantitative and qualitative knowledge insights into the assigned topic/chapter that will
lead to preparation and completion of the assignment in a constructive manner here just the
knowledge provided is not merely counted but also completion prior to proposed deadline
will also have a check on the student’s serious consideration of the assignments.
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Presentation of Seminar: Apart from the assignments the concerned instructors also allocate
the students with a topic or based on their interests to present seminar that will aid them built
their confidence levels, command over English language to communicate with precision and
fluently. In addition, the fellow students are encouraged to pose questions that will instigate
interest and provide update in that particular topic besidesthe information presented helping
them to prepare for their examinations that can be taken as added advantage for the students.

Preparedness: At the end of every class, the concerned instructor tells the students what will
be taken in the next class using these details the students should be aware of the topics that
will be covered in the upcoming lectures which actually enhance the student’s capability to
grasp the knowledge and concepts provided much efficiently.

accordingly at the discretion of the Professo
Important dates: Please note down the impa
CIA Test | I CIA Test

As per Academic Calen

analysis. Pharmacokinetics (PK), Pharmacodynamics(PD).
ization, Validation, lead identification, ADME prediction.

Allele-Specifie Variation in Human Gene Expression and Genome-Wide Analysis of
Allele-Specific Gene Expression.

e Expression study using Oligo Microarrays, Roche Ampli Chip, HaploChlP.

¢ NGS technology and application in Pharmacogenomics.

e Ethical issues for Pharmacogenomics.

e Pharmacogenomics and Future of Pharmaceuticals.
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More books for Reading and Referencing

Molecular analysis and Genome discovery; John Willey & Sons, Ltd. by Rapley, R. &
Harbron, S. 2012, ISBN: 978097758779

Comparative genomics: empirical and analytical approaches to gene orderdynamics, map
alignment and the evolution of gene families; Netherlands, Kluwer
Academic Publishers by Sankoff, D. & Nadeau, J.H. 2000, ISBN:978-0-7923-6584-6,978-94-

011-4309-7

Semester-111
Core-XI CourseCode Pharmacogenomics Credits:5 | Hours:5
25MBI3C3 (K1-K5)
Obijective - 1 | To understand the principles of human gen as they apply to
improving the problems in drug therapy optimiza i :
Introduction and Concepts in Genomics: Large gies, Genome
assembly and annotation, Genome databases of pla i Metagenomics:
Gene networks: basic concepts, computationa and lac operon
Prediction of genes, promoters, splice site ) . basic principles, application of

results, Basic concepts

on identification of disease genes, role of b base, reference genome
sequence, integrated genomic maps, gene exp ing; ldentification of SNPs, SNP

database(DbSNP).
principles ? fnacogenomics and its significance in drug
|

Outcome - 1
T-11

Objective - 2 [To g
Comparative geno

applications, BLAST2, Mega Blast algorithms,
of suffix tree in comparative genomics, synteny
genomics databases: Clusters of Orthologous Groups
of sequence based and structure-based approaches to

Outcome - 2 g the structural and functional aspects ofpolymorphisms.
UNIT-I

Objective - 3 | To improve patient outcomes by maximizing efficacy and minimizing toxicity of

drug therapy through research, teaching and service focused on genetically-

guided drug therapy decision-making, drug discovery and drug development.
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Pharmacogenomics Overview, Concepts and Applications: Introduction, basic concepts about
genetics diseases. Personalized medicine- introduction and importance. The geneticsof therapeutic
targets and gene-based targets. Pharmacogenomics necessity in drugdesigning. Drug response to
patients, Structural influence in the Drug response. Efficacy and metabolism of drugs.
Pharmacogenomics vs. Structural Pharmacogenomics. Drug metabolism pathways and adverse
drug reactions. Tools and Databases (PharmGKB) for pharmacogenomic analysis.
Pharmacokinetics (PK), Pharmacodynamics (PD). Process in Structural Pharmacogenomics —
Target Structure optimization, Validation, lead identification, ADME prediction, synthesis, assays
and Clinical trials.

Outcome - 3 |Understand the pharmacodynamics and pharmacokineticsproperties of the drug.

UNIT-IV

Obijective - 4 | To help students to gain knowledge about the NGS
techniques useful in Personalized drug designing.

nologies andvarious

Pharmacogenomics analysis, Techniques and Case stud
SNP arrays DNA microarray: database and basic tools, Ge
Express, SAGE databases. DNA microarray: understanding
microarray data, detecting differential gene expres ession data to
biological process and computational analysis tools(
of NGS in Pharmacogenomics: Emergence of Next i umina Genome

Pharmacogenomics,
ibus(GEO), Array

Outcome - 4 its applications inPharmacogenomics.

Objective - 5 e : concepts will help students to understand thecurrent
scenarie i

Case Study Examp Concepts of cancer genomics,
Bioinformati ancer ¢ i osis and treatment, cancer specific databases: TCGA,
f ber alterations in Cancer, Bioinformatics methods for

treatment respa@

Outcome -5

Suggested Readings®
Falconer,D.S.,Mackay, T'F.C.,(1996)“Introduction to Quantitative Genetics”.Pearson Ed ucation
Ltd,4™ Edition

Yui-Wing, LCavallari. (2013).“Pharmacogenomics-Challenges and Opportunities in Therapeutic
Implementation” Academic Press, 1™ Edition.

Sankoff, D. & Nadeau, J.H. (2000) “Comparative genomics: empirical and analytical approaches
togene order dynamics, mapalignment and theevolution of gene families”;Netherlands, Kluwer
Academic Publishers.

Richard, J.R.(2003)*“AnalysisofGenesandGenomes”; WileyPublications.

Online Resources:
1. https://www.genome.gov/genetics-glossary/Pharmacogenomics
2. www.sciencedirect.com/topics/medicine-and-dentistry/pharmacogenomics
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Course K1 K2 K3 K4 K5 K6
Outcome
CO1 v v v v v
CO2 v v v v v
CcO3 v v v v v
CO4 v v v v v
CcO5 v v v v v
K1-Remember |K2-Understand  |K3-Apply [K4-Analyze  |K5-Evaluate [K6-Create

Course designed by: Dr. M. Karthikeyan

Course Outcome Vs Program Outcomes

CO PO1 |PO2 |PO3 |PO4 |PO5 |PO6 |PO7
Cco1 3 3 3 3
CO2 3 2 1 1
COo3 3 3 3 3
CO4 1 2 2 2
CO5 2 2 3 2
W.AV | 24 |24 |24 | 22
S-Strong (3), M-Med
POsvs CO
PO Weighted Average
PO1 2.4

Moderately aligned.

Moderately aligned.

Low alignment

Moderately supported

Moderately supported

Moderately supported

Low alignment

Assignment & i armacogenomics
i hoose the correct or most correct alternatives

1. Potential outcomes O

A) lower incidence of adverse drug effects.

B) new drug development.

C) higher health care costs.

D) improved treatment outcomes.

E) pretreatment screening for genetic polymorphisms.
2. The most commonly occurring variant in the human genome is

A) tandem-repeat polymorphism.

B) premature stop codon.

C) nucleotide base insertion.

D) single-nucleotide polymorphism.

E) defective gene splicing.

90

armacogenetic research include all the following except




3. Genetic variations in drug targets may contribute to which drug property?

A) Bioavailability

B) Half-life

C) Racial differences in response

D) Peak-dose area under the curve

E) Entry into the central nervous system
4. CYP2D6 polymorphism can affect:

A) drug efficacy.

B) drug toxicity.

C) drug interaction potential.

D) drug delivery.

E) a b,andc.

II. Write short notes for the following questions
5. Explain the role of Bioinformatics in Pharmacogenomics.

11. Describe personalized medicine and its im
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Lab-III: Computer Aided Drug Design (CADD)

Program: M.Sc., Semester : 111 (2025-2026 Onwards)

Course Title: Lab-III: Computer Aided Class Time: As per Time table
Drug Design (CADD)
Subject Code: 25MBI3P1

Name of Course Teacher Dr. Sanjeev Kumar Singh

Mobile: +91-9894429800 Email : sksingh@alagappauniversity.ac.in

Course Brief:

The course depicts the core concepts of Computer
methods. It covers a vast range of methods and computationa
designing which includes, virtual screening methods,

d Drug Designing
Is used in drug

tools available. This course
also serves the students to get prepared fo in ield of Computer

Aided Drug Designing.

Teaching Methods: The made of teaching is b ing learning activities:

e Lectures covering
presentations.

be delivered using PowerPoint

ed to attend the classes regularly, since regular
ic achievement. As per the University norms, the
of 70-75% attendance are only qualified to write their

S the most important quality for the student to be followed and
maintained to achiev cess. Students who arrive late by 10 mins to the class without any
vital reason will be marked absent in the attendance register. On the other hand, valid
excuse including personal or medical emergency is acceptable, with prior consent by the
Head of the Department.

Class Participation: A student’s overall growth and personality development is based on
his/her involvement in the class not just by mere presence but rather being interactive
through questioning that will lead to propagation of ideas, initiation of thought-provoking
practice and much more that will provide a wholesome enriched classroom experience.
When students participate, they learn from one another and gain their knowledge better.
Submission of Assignment: Assignments are given to students in order to apply the

concepts for deeper understanding of the subject. Therefore, each student will be allocated
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two assignments for the course, covering the entire topic. Students will be given deadline
to submit the assignment by the course instructor and good preparationof assignment will
help the students for their final exams.

Presentation of Seminar: Apart from the assignments, students are supposed to give an
oral presentation during the class seminar hours in their assigned topic. The concerned
instructor will encourage the participants to ask valid questions during seminar
presentation in order to put up their confidence levels and communication skills. In
addition, students will be able to gain information and can be updated in their course.
Preparedness: At the end of every class, the concerned instructor conveys the students
about the details that will be handled in the next class to increase the student’s awareness
related to the topics.
Academic Dishonesty: Academic dishonesty is a completely

(plagiarism, violation of copyrights and stealing t
consequences that will make them more vigilant i

Seminar

o imization, conformational analysis, global

oactive vs. global minimum conformations
onal search; Advantages and limitations of available

shind molecular modeling, High throughput virtual

of Potential Compounds from database. Structure similarity

g designing. ADME/T for predicted ligand.

e Ramachandran t, Protein structure prediction software’s, Protein structural
visualization. Molecular dynamics simulation of native and complex protein structures.
Molecular dynamics simulation of docked complex (Protein-Ligand, Protein-Protein,
Protein- Metal, Protein-Nucleic acid and Protein - Substrate simulation).

e Molecular docking- different types of docking, rigid docking, flexible docking and
partially rigid and partially flexible docking, manual docking Protein — ligand docking,
Protein- Protein docking.

e Pharmacophore generation and analysis, pharmacophore mapping, methods of
conformational search used in pharmacophore mapping
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e QSAR and QSPR, QSAR Methodology, Various Descriptors used in QSARs:
Electronic; Topology; Quantum Chemical based Descriptors.

More books for Reading and Referencing

Computational Drug Discovery and Design — Riccardo Baron
Publisher: Springer Publication, 2012. ISBN: 978-1-61779-464-3

Computer-Aided Drug Design: Methods and Applications - T. J. Perun & C. L. Propst
Publisher: CRC Press, 1989. ISBN: 978-0824780371

Semester-111
Core-XIl | CourseCode | Lab - 11l Computer AidedDrug Hours:8
25MBI3P1 Design (CADD)
(K1-K5)
UNIT-I
Objective - 1 | To provide hands on experience o i i sed in drug

designing
Molecular modeling and Virtual Screening: Energy linizati al analysis, and
molecular visualization will be performed" Usi Avogadro, RDKit, PyMOL, and

Chimera. Automated conformational searche
screening, including HTVS and shape-based
Glide, and SwissSimilarity. ADME/T predictio

PyRx, AutoDock Vina,
similarity searches will be

Outcome -1 |The students m all the computational methods on their

Molecular Modeling.

Objective -2 |Tog

Pharmacophore: Pha
PharmaGist, a

harmacophore models, and apply them in virtual
e molecules.

to explain the concepts of molecular modeling,
screening, molecular docking, 3D QSAR etc.

UNIT-II

Objective - 3

derstand the advantages and limitations of available molecular

Quantitative Structu \ctivity relationship (QSAR): QSAR Methodology, QSPR, Various
Descriptors used in QSARs: Electronic; Topology; Quantum Chemical based Descriptors.
Experimental and theoretical approaches for the determination of physicochemical property;
parameter interdependence; linearity versus non-linearity; importance of biological activity;
Regression analysis, 2D-QSAR, 3D-QSAR with case studies. CoOMFA and CoMSIA; Tools for
QSAR studies. Al/ML based predictive modeling

Outcome - 3 | They would be well aware of the advantages and limitations of the available
computational tools for Drug discovery

UNIT-IV

Objective - 4 | To learn them protein prediction methods and its validation
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Molecular Docking and Molecular Dynamics Simulations: Different types of molecular
docking; Rigid docking; flexible docking; Protein-Protein docking. Induced fit docking with case
studies. QM/MM docking; Constraints and restraints in Molecular Docking. Significance of partial
charges in molecular docking. Molecular Dynamics using simple models; Molecular Dynamics
with continuous potentials and at constant temperature and pressure; Solvent effects in
Molecular Dynamics; Conformational changes in  Molecular Dynamics. Biomolecular
Simulations; Free energy Calculations; Restraint Potentials, Importance of Force Field
in  Dynamics, Conformational Sampling: Energy Minimization, Monte Carlo Simulations,
Membrane Simulation, Meta dynamics. AI/ML based docking and simulation.

Outcome - 4 | Various strategies to design and develop new drug likemolecules.

UNIT-V

Objective - 5 | To clear concepts of Molecular docking, Molec
pharmacophore and 3D QSAR methods

dynamics simulation

Hands on training: Energy Minimization and Optimization techniques,
techniques: Structure based, Shape based, Pharmacophore ral similarity and
Finger print search, ADME/T Property prediction, Molecu id, Flexible and
QM/MM 2D and 3D QSAR along with CoMFA Derivation and

ilico Virtual screening

Pharmacophore Mapping, Molecular Electrostatic rotein-Protein
Interaction and Protein-peptide Interaction, Molecu i using Protein,
Protein-ligand and Protein-DNA complexes .

Outcome - 5 |Working with molecular mo i drug molecules

Suggested Readings:
Marx D and Hutter J (2012) “Ab Initio Mole asic Theory and Advanced

Methods”, Cambridge Uni

Young DC (2009) “Compu Guide for Computational and Medicinal
Bohm HJ (2000) lecules, Volume 107, Wiley-VCH,
ISBN: 978-352

Leach, A. R. (200
PrenticeHa

ar Similarity”, Bethany House Pub, ISBN-13: 978-0306468575.
ategies of Organic Drug Synthesis and Design. By Daniel
einheim Publisher, ISBN: 978-047019039-5

Young DC (2009 putational Drug Design: A Guide for Computational and Medicinal
Chemists”, Wiley-Blackwell Publishers, ISBN-13: 978-0470451847

Sotriffer C (2011) “Virtual Screening: Principles, Challenges, and Practical Guidelines”, Wiley-
VCH,ISBN: 978-3527326365

Magnasco V (2013) “Elementary Molecular Quantum Mechanics”, Second Edition, Elsevier,
ISBN:978-0444626479

Cavasatto C N (2015) “In silico Drug Discovery and Design — Theory, Methods,
Challenges and Applications” CRC Press 1St Edition, ISBN-13: 978-1482217834.

Cavasotto CN (2016). “In Silico Drug Discovery and Design: Theory, methods, Challenges,
and Applications” CRC Press, ISBN-13: 978-1482217858.

Sarkar J (2017). “Computer Aided Design: A conceptual Approach” CRC Press, ISBN-13:
978-1138885448

Anthonsen,
Lednicer”, Wile
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Gore M, Jagtap U B (2018). “Computational Drug Discovery and Design” Springer Protocols,
ISBN:978-1-4939-7756-7

Online Resources:

1. https://www.wiley.com/enbr/Virtual+Screening%3A+Principles%2C+Challenges%2C+and+
Practical+Guidelines-p-9783527633340
2. https://www.wiley.com/enin/Molecular+Modeling%3A+Basic+Principles+and+Applications
% 2C+3rd+Edition-p-9783527315680
Course K1 K2 K3 K4 K5 K6
Outcome

Co1 v v

CO2 v v

CO3 v v

CO4 v v

CO5 v v
K1-Remember |K2-Understand | K6-Create

v Kumar Singh

PO10

W| Wl w| w

2.4

(2), L- Low (1)

s COs Interpretation

Interpretation

Strongly aligned with all COs

Moderately aligned.

Strongly aligned with all COs

Strongly aligned with all COs

PO5 Strongly aligned with all COs
PO6 2.4 Moderately supported
PO7 2.2 Moderately supported
PO8 2.2 Moderately supported
PO9 2.6 Moderately supported
PO10 2.4 Moderately supported
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https://www.wiley.com/enbr/Virtual+Screening%3A+Principles%2C+Challenges%2C+and+Practical+Guidelines-p-9783527633340
https://www.wiley.com/enin/Molecular+Modeling%3A+Basic+Principles+and+Applications%25%20%202C+3rd+Edition-p-9783527315680
https://www.wiley.com/enin/Molecular+Modeling%3A+Basic+Principles+and+Applications%25%20%202C+3rd+Edition-p-9783527315680

10. 3D QSAR.

© © N o s W N R

Practical, Assignment & Seminar - Lab - 111 Computer Aided Drug Design
(CADD)

Energy Minimization and its application.

Advantages and disadvantages of available molecular modeling softwares.
De novo drug designing.

Protein Structure Prediction.

Molecular Dynamics Simulation.
Molecular Docking and its types.

Monte Carlo Simulations.
Pharmacophore and Generation of Common Pharmacophore hypothes

Combinatorial synthesis.
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Semester-1V
Machine Learning and Artificial Intelligence

Program: M.Sc.,

Semester: 1V (2025-2026 Onwards)

Course Title: Machine Learning and Artificial
Intelligence
Subject Code: 25MBI4C1

Class Time: As per Time Table

Name of the Course Teacher

Dr. RM.Vidhyavathi

Mobile: +91 - 9444835869

Email: vidhyavathirm@alagappauniversity.ac.in

Course Brief:

Machine Learning mainly focuses on the enhancement
programs, which has the property to get changed when it i i tion to the new
data. However, this is a kind of artificial intelligence, the Int i ine Learning

course enlightens the students with the algori for the IP
professionals in analyzing the data set with ease. In . regression,

clustering, classification, and recommepdation have these helps the

e Lectures cov
presentations.

part will be delivered using PowerPoint

; are expected to attend the classes regularly, since regular
. gain academic achievement. As per the University norms, the
students having a Um scale of 70-75% attendance are only qualified to write their end-
semester examinations.
Punctuality: Punctuality is the most important quality for the student to be followed and
maintained to achieve success. Students who arrive late by 10 mins to the class without any
vital reason will be marked absent in the attendance register. On the other hand, valid excuse
including personal or medical emergency is acceptable, with prior consent by the Head of the
Department.

Class Participation: A student’s overall growth and personality development is based on
his/her involvement in the class not just by mere presence but rather being interactive through

questioning that will lead to propagation of ideas, initiation of thought-provoking practice and
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much more that will provide a wholesome enriched classroom experience. When students
participate, they learn from one another and gain their knowledge better.

Submission of Assignment: Assignments are given to students in order to apply the concepts
for deeper understanding of the subject. Therefore, each student will be allocated two
assignments for the course, covering the entire topic. Students will be given deadline to
submit the assignment by the course instructor and good preparationof assignment will help
the students for their final exams.

Presentation of Seminar: Apart from the assignments, students are supposed to give anoral
presentation during the class seminar hours in their assigned topic. The concerned instructor
will encourage the participants to ask valid questions during seminar presentation in order to
put up their confidence levels and communication skills. In addi students will be able to
gain information and can be updated in their course.
Preparedness: At the end of every class, the concerned i he students about
the details that will be handled in the next class to increase ness related to
the topics.

Academic Dishonesty: Academic dishonesty is of conduct
and every student should be aware of this import ective faculty
members educate the students of pos emic malpractices (plagiarism,
violation of copyrights and stealing the pat lowing consequences
that will make them more vigilant in their acade

Subject to change clause: Depending upontthe requs nt of student’s possibility, the
course syllabus will be r. gly at the discretion of the

ties related to the course

Assignment | Seminar
After CIA Test -1

How to perform™the supervised learning techniques, such as: linear and logistic
regression.

e Understanding how to create the environment for self driving Car.

e Understanding the procedure of building the Al.

¢ Understanding how could a trainee provide support to the Data Scientist.

e Temporal Probabilistic Reasoning and Dynamic Bayesian Networks.

More books for Reading and Referencing

Artificial Intelligence and Machine Learning, Chandra S.S.V, Prentice Hall India
Learning Private Limited, 2014, ISBN-10: 8120349342, ISBN-13: 978-8120349346.
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Artificial Intelligence By Example: Develop machine intelligence from scratch using real
artificial intelligence use cases , Denis Rothman, Packt Publishing Limited,2018, ISBN- 10:
1788990544,I1SBN-13: 978-1788990547.

Semester-1V

Core-XI11 Course Code Machine Learning and T | Credits: 4 | Hours: 4
25MBI4C1 Artificial Intelligence
(K1-K5)
UNIT-I

Objective -1 To create appreciation and understanding of both the achievements of Al
and the theory underlying those achievements.
Introduction to Al and Production Systems: Introduction to roblem formulation,
Problem Definition -Production systems, Control straiegi rategies. Problem

solving methods, Problem graphs, Matching, Indexing and H [ i ill Climbing,
Depth first and Breath first, Constraints sati i Measure of
performance and analysis of search algorithms.

Objective -2 To create an under i ues of knowledge
representation and Logic . : i search, as well as an
N resolution, etc. thatplay

Representation of Know : Game p
representation using Predicate Y@gic, Intr ion toypredicate calculus, Resolution, Use of

predicate calculus, n using @ther logic, Structured representation of
knowledge.
Outcome - 2 of the building blocks of Al as presented in

garning: Learning Problems, Perspectives and Issues,
Spaces and Candidate Eliminations, Inductive bias, Decision Tree
learning,Repre )
Outcome - 3 ate and solve problems with uncertain information using Bayesian

UNIT-IV

Objective - 4 Students will learn the algorithms which underpin many popular
Machine Learning techniques, as well as developing an understanding of
the theoretical relationships between these algorithms.

Classification in Machine Learning: Naive Bayes Classifier, Probability estimation,
Required data processing, Feature selection: Mutual information, Classifier, K-Nearest
Neighbors, K-Nearest Neighbor algorithm, Support Vector Machines, Linear learning
machines and Kernel space, SVM for classification and regression problems. Clustering:
Distance measures, Different clustering methods (Distance, Density, Hierarchical), Iterative
distance-based clustering, K-Medoids, k-Mode and density-based clustering.
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Outcome -4 | Develop an appreciation for what is involved in learningfrom data

UNIT-V

Objective -5 | The practical will concern the application of machine learning to arange
of real-world problems.

Advanced Learning : Learning Sets of Rules — Sequential Covering Algorithm — First Order
Rules — Sets of First Order Rules — Induction on Inverted Deduction — Inverting Resolution —
Analytical Learning — Perfect Domain Theories — Explanation Base Learning — FOCL
Algorithm — Reinforcement Learning — Task — Q-Learning — Temporal Difference Learning.

Outcome - 5 Explain familiar in Expert system and its architectures and develop a
small expert system.

Suggested Readings:

Kevin Night and Elaine Rich, Nair B, (2008) “Artificial Intelli
Hill, Third Edition.

EthemAlpaydin, Francis Bach, (2014) “Introduction to Machine Lea

e (SIE)”, Tata Mc Graw

” Hardcover, Third

Edition.
Tom M. Mitchell, (2017) “Machine Learning”, McGra First Edition.
EthemAlpaydin, (2004) “Introduction to Machine Learning utation and

Machine Learning), The MIT Press.
Stephen Marsland, (2009), “Machine Learning: An A
SaikatDutt, Subramanian Chandramouli i ine Learning”,
Pearson Education, First edition.

Online Resources:
1. https://www.atariarchives.org/2bml/

2.https://vtda.org/books/Computing/Programmi Artificial Intelligence 2™

Course K1 2 K3
Outcome

K5 K6

Co1

CO2

CO3

CO4

ANRNRNENAN

CO5

K4- K5-Evaluate K6-Create
Analyze

Course designed by: Dr. RM. Vidhyavathi

rse Outcome VS Programme Outcomes

CO PO3| PO4 | PO5 | PO6 |PO7| PO8 | PO9 | PO10
CO1 2 2 3 2 1 2 2 2 2
CO2 3 3 2 3 1 3 2 3 2 1
CO3 2 2 2 3 1 2 2 3 2 2
CO4 3 2 2 3 1 3 2 3 2 2
COs5 2 2 2 3 3 2 2 3 2 2
W.AV | 24 2.2 2 3 1.6 2.2 2 | 28 2 1.8

S =Strong (3), M-Medium (2), L- Low (1)
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POs vs COs Interpretation

PO Weighted Average Interpretation
PO1 24 Moderately supported
PO2 2.2 Moderately supported
PO3 2.0 Moderately supported
PO4 3.0 Strongly aligned with all COs
PO5 1.6 Low alignment
PO6 2.2 Moderately supported
PO7 2.0 Moderately supported
PO8 2.8 Moderately supported
PO9 2.0 Moderately supported
PO10 1.8 Low alignment

5. Sets of First Order Rules, FOCL Algorithm,

' 4
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Systems Biology

Program: M.Sc., Semester : IV (2025-2026 Onwards)

Course Title: Systems BiologySubject Code: |Class Time: As per Time Table
25MBI4C2

Name of Course Teacher Dr. J. Joseph Sahayarayan

Mobile: +91 — 9047564087 E-mail: josephj@alagappauniversity.ac.in

Course Brief:
Systems biology is a broad field which explores the wo
genomic datasets and large databases. The goal of systems biology |

f genomes and post
comprehensively

research, systems biology is a biology-based inter-
on complex interactions within biological i isti ISm instead

and organisms functioning as asystem whose
techniques which fall under the remit of &
metabolic networks or cell si “ Biology is moving from molecular to
modular. As our knowledge expression deepens and we develop
lists of molecules ins, i n cellular processes, we need to
understand how t with each other to form modules that act as
discrete functiona underlie core subcellular processes such as
signal transducti and electrical excitability. In turn these
ular behaviors such as secretion, proliferation and

ergent behaviors of systems arise? What types of
5-level thinking? Why do we need computation and simulations

Teaching Method mode of teaching of delivering the courses are as followsthrough
these below mentioned methodologies:
e Delivering the lectures in the form of presentation using advanced technologies
devices such as smart board.
e Video-conferencing for lectures that will be sought from experts belonging to
overseas reputed institutions.
e Case-studies and Review questions.

Attendance: Having good attendance record marks the student’s sincerity and has an
overall positive impact on his/her personality trait development. The students are asked to
attend the classes on a regular note and those having a minimum scale of 70-75%
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attendance are eligible to take up the end-semester examinations as per the University
norms.

Punctuality: It is the most important attribute to be followed and maintained by the
student throughout his/her life which for sure will lead to the path of success. Students who
arrive late by 10mins after the attendance will be marked absent unless there is a valid
reason (medical/ personal emergency) at the discretion of the Head of the Department.
Class Participation: A student’s overall growth and personality development is based on
his/her involvement in the class not just by mere presence but rather being interactive
through questioning that will lead to propagation of ideas, initiation of thought-provoking
process and much more that will provide a wholesome enriched classroom experience.
Therefore, students are advised to be more attentive so that they | from one another and
develop quality-based knowledge.

Submission of Assignment: Assignments are given to
get more quantitative and qualitative knowledge insights
that will lead to preparation and completion of the assignme

Preparedness: At
will be i these details the students should be aware of the

yming lectures which actually enhance the student’s

an important aspect that every student should be aware of.
members educate the students of possible means of academic
; olation of copyrights and stealing the patented knowledge) and
the following conset es that will make them more vigilant in their academiccareer.
Subject to change clause: Based on the requirement of student’s feasibility and meeting the
competitive demands of the discipline the syllabus courses will be re-structured and updated
accordingly at the discretion of the Professor(s) and Board of studies chairman.

Important dates: Please note down the important dates and stick to the schedule

CIA Test | CIA Test 11 Assignment Seminar
As per Academic Calendar After CIA Test-I
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Course Outline: Core: Systems Biology

e This lecture examines how the ‘mega data’ technologies now possible through genomics,
transcriptomics and proteomics can be brought together to provide a whole organism
understanding of biology.

e This lecture will cover the basic concepts of genome sequencing, why it is important and
what there is still left to learn — a basic introduction to put the remainder of the course in
context.

e The lecture will cover technologies for genome sequencing, conserved genes and
proteins and the ‘minimal gene content’, hypothetical and unique genes and proteins.

e This lecture will cover the use of changes in mMRNA expression in different biological
circumstances, including technical aspects.

e How have the technologies learned in the above lectures bee
study of human disease? This lecture examines what we
genomics-based approach.

lied, particularly to the
gained by taking a

More books for Reading and Referencing:
Handbook of  Glycomics;  Editors: Rich
ISBN: 9780123736000
Evolutionary Genomics and Systems Biology; Gustav
978-0-470-19514-7
Principles  of Biochemistry; By Da i . Cox; 2012
ISBN: 9788808035868

2009

Core-X1V Credits: 4 Hours: 4

Objective -1 |To d ieomi i including mass spectrometry, 2D gel
i s and gRT-PCR. To explain how proteomics can be

Introdu omponents of a complex mixture and Protein sequencing;
MALDI el electrophoresis and Protein microarrays. qRT PCR and
Proteomics. Prateomi nical studies: Protein Biomarker Discovery and Validation -
Body fluid pro ase profiles, diabetes profiles, infectious diseases. ITC.

ponents of a complex mixture, protein sequencing techniques, and the
ics in clinical studies.

Outcome -1

UNIT — 11

Objective -2 | To explain the basic principles of protein arrays and computationalmethods for
analyzing proteomics data.

Protein arrays: Basic principles, Computational methods for identification of polypeptides,
Bioinformatics-based tools for analysis of proteomics data (Tools available at EXPASy Proteomics
server); databases (such as Inter Pro), Protein-protein interactions: databases such as STRINGS and
DIP; PPI Modeling in biological systems.

Outcome -2 |Utilize computational methods and bioinformatics tools for protein array analysis and
protein-protein interactionmodeling.

UNIT -1
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Objective -3 | To analyze protein complexes and interaction networks using tools like Cytoscape
and Python. To understand concepts like network theory and algorithms.

Protein complexes and Networks: Protein binding site analysis, Protein interaction
networks, Regulatory networks, Structures of regulatory networks, Neural Network models. Network
theory and algorithms. Protein network analysis in Cytoscape and Python.

Outcome -3 | Analyze protein binding sites, interaction networks, andregulatory networks using
network theory and algorithms.

UNIT - IV

Objective -4 | To describe glycomics techniques like glycan microarrays and explain the challenges
and promise of glycomics. To understand related omics fields like lipidomics,
fluxomics and metabolomics.

Glycomics: The Challenge and Promise of Glycomics, ldentificatio
Glycoproteins, Glycan Microarrays and Glycan Determinants, Metag
Molecules, Lipidomics, Fluxomics, Biomics: systems an
&Metabolomics and its applications.

carbohydrates, Glycolipids,
es, Glycan Recognition
jome. Transcriptomics

Outcome -4 | Identify and characterize carbohydrates i eins, and other
biomolecules in the context of glycong i

Objective -5 |[To explam key concepts in systems b|o| ike i orks, random and

Systems Biology: Introduction, Integrating Net ; e-free Networks. Computer
Simulation of the whole Cell. Human Erythrocyte ; applications. Software for Modeling,
E-CELL, V-CELL and GROMQ@S. Simulation of s, network of metabolites and
enzymes, Slgnal transduction n ory networks, metabolic pathways: databases

Outcome -5 . pri prology, including random and scale-free

Suggested Readings:
Konieczny, L., R
Raman, K. utational Systems Biology: Systems-Level Modelling of
Cellular |

Teaching. Ope .
Valente, A. X. C: , Al & Gao, Y. (Eds.). (2021). Recent Advances in Systems Biology

Alon, U. (2019). An Int
ed.). CRC Press.
Covert, M. W. (2017). Fundamentals of Systems Biology. CRC Press.

Voit, E. O. (2017). A First Course in Systems Biology (2nd ed.). Garland Science.

Klipp, E., Liebermeister, W., Wierling, C., & Kowald, A. (2016). Systems Biology: A Textbook (2nd
ed.). Wiley-Blackwell

Alberghina, L. and Westerhoff, H, (2005) “Systems Biology: Definitions and Perspectives, Topics in
Current Genetics”; Springer Verlag, ISBN 978-3540229681.

Debmalya Barh Vasco Azevedo, (2017) “Omics Technologies and Bio-engineering”; Academic

Press, VVolume 1: Towards Improving Quality of Life, 1St Edition, ISBN: 9780128047491.

Julio Collado-Vides, Ralf Hofestadt, (2002) “Gene Regulation and Metabolism: Postgenomic
Computational Approaches”; MIT Press.

on to Systems Biology: Design Principles of Biological Circuits (2nd
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Sandy B. Primrose & Richard M. Twyman, (2004) “GENOMICS: Applications in Human Biology”;
Blackwell Publishing Ltd.,

Andrew Carmen, Darryl Ledn, Scott Markel, (2006) “In Silico Technologies in Drug Target
Identification and Validation”; CRC Press Taylor and Francis Group, LLC, ISBN-13: 978-1- 57444-
478-0.

Online Resources:
1. https://link.springer.com/book/10.1007/978-3-540-78353-4
2. https://link.springer.com/book/10.1007/978-1-59745-440-7

3. https://www.routledge.com/Systems-Biology-and-Bioinformatics-A-Computational -
Approach/Najarian-Najarian-Gharibzadeh-Eichelberger/p/book/9781138118034
Course K1 K2 K3 K6
Outcome
co1 v v v
CO2 v v v
Cos3 v v v
CO4 v v v
CO5 v v v
K1-Remember |K2-Understand |K3-Apply | K6-Create
h Sahayarayan
Course Outcome VS Programm
POl |PO2 |PO3 |PO4 PO8 |PO9 |PO10
CO1 3 3 3 3 3 3 3
CO2 3 | 3 3 ' 3 3 | 3| 3| 3
3 3 3 3 3 3
3 3 3 3 3
3 3 3 3 3 3
3 3 3 3 3 3 3

), M-Medium (2), L- Low (1)
POs vs COs Interpretation

PO Average | Interpretation
PO1 Strongly aligned with all COs
PO2 : Strongly aligned with all COs
PO3 3.0 Strongly aligned with all COs
PO4 3.0 Strongly aligned with all COs
PO5 3.0 Strongly aligned with all COs
PO6 3.0 Strongly aligned with all COs
PO7 3.0 Strongly aligned with all COs
PO8 3.0 Strongly aligned with all COs
PO9 3.0 Strongly aligned with all COs
PO10 3.0 Strongly aligned with all COs
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Assignment & Seminar: Systems Biology

Techniques in proteomics.

Gene expression.

2D Gel electrophoresis and protein array.
Mass Spectrometry.

Protein sequences.

gRT PCR and proteomics.

MALDI TOP MS, QTrap MS/MS.
Identification and measurement of all small molecules.
Glycomics.

10. Lipidomics.

11. Flucomics.

12. Biomics.

13. E-CELL, V-CELL and GROMOS.

O 0N W
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Lab-1V Small and Macromolecular Crystallography

Program: M.Sc., Semester: 1V (2025-2026 Onwards)
Course Title and Code: Lab I\VV-Small and Class Time: As per Time Table
Macromolecular Crystallography
Subject Code: 25MBI4P1

Name of the Course Teacher Prof. J. Jeyakanthan

Mobile: +91 - 97898 09245 Email: jjeyakanthan@alagappauniversity.ac.in

Course Brief:

X-ray crystallography is the only available technique th
structures at the atomic level and enhances our
Specifically, we can study how proteins interact with_other mo

ables us to visualizeprotein
ing of protein function.
s, howthey undergo

conformational changes, and how they perform catalysi mes. Armed with
this information we can design novel drugs that target a parti ionally engineer
an enzyme for a specific industrial process. This i at the students

will have a technical knowledge in handling the s iques such as -
crystallization, diffraction, data collection

below mentioned methodologies:
e Delivering the lectures in the form of g
such as smart board.

e Having an enriched p
experiments (lselation,

ing advanced technologies devices

ex on handling associated molecular biology
ing, ression, sand crystallization) with sophisticates

copes to view crystallized biomolecules with better
ingly.

ality trait development. The students are asked to attend the
d those having a minimum scale of 70-75% attendance are eligible to

Punctuality: It is'1 ost important attribute to be followed and maintained by the student
throughout his/her life which for sure will lead to the path of success. Students who arrive late by
10mins after the attendance has been taken will be marked absent unless there is a valid reason
(medical/ personal emergency) at the discretion of the Head of the Department.

Class/Lab Participation: A student’s overall growth and personality development is based on
his/her involvement in the class not just by mere presence but rather being interactive through
questioning that will lead to propagation of ideas, initiation of thought-provoking process and
much more that will provide a wholesome enrichedclassroom experience. Therefore, students are
advised to be more attentive so that they learn from one another and develop quality-based
knowledge.
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Submission of Assignment: Assignments are given to students with just one motive to get more
quantitative and qualitative knowledge insights into the assigned topic/chapter that will lead to
preparation and completion of the assignment in a constructive manner here just the knowledge
provided is not merely counted but also completion prior to proposed deadline will also have
a check on the student’s serious consideration of the assignments.

Presentation of Seminar: Apart from the assignments the concerned instructors also allocate
the students with a topic or based on their interests to present seminar that will aid them built
their confidence levels, command over English language to communicate with precision and
fluently. In addition, the fellow students are encouraged to pose questions that will instigate
interest and provide update in that particular topic besides the information presented helping
them to prepare for their examinations that can be taken as added ntage for the students.
Performing Lab Practicals: The basic techniques concerning sub such as Molecular or
is gi opportunity to have

d to assess the
student’s skills to handle equipments and perform i aintaining the
time constraints.
Preparedness: At the end of every class uctor tells the studentswhat will be
taken in the next class using these details
covered in the upcoming lectures which ac
knowledge and concepts provided much effici
Academic Dishonesty: Thisi i udent should be aware of. Thus,
the respective faculty memb f possible means ofacademic malpractices
(plagiarism, violationge i patented knowledge) and the following

important dates and stick to the schedule

Assignment Seminar
After CIA Test |

Course Outline: Lab-1V: Small and Macromolecular Crystallography

e The course will lead to determine the crystal structures of small and macromolecules.

e On completion of this course students will be able to describe the differences in
properties of small and macro molecular crystals.

e The Course content includes - X-ray sources and types of detectors, diffraction
experiment based on the Evald construction, process diffraction images, and data
validation. Phase problem solving, protein model construction based on experimental
electron density maps and choose proper algorithms for structure refinement. Usage of
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specific crystallographic software for structure visualization and refinement and
Validate the final structures.

More books for Reading and Referencing

Introduction  to Macromolecular  Crystallography by Alexander ~ McPherson; 2009,
ISBN:978-0-470-18590-2

Macromolecular Crystallography  Protocols, Volume 2 Structure Determination;
Editors: Doublie, Sylvie (Ed.); 2007, ISBN:1-59745-266-1, 978-1-58829-902-4

Principles of Protein X-Ray Crystallography; Authors: Drenth, Jan, 1999, ISBN:978-1-
4757-3094-4, 978-1-4757-3092-0

Small  Angle X-Ray and Neutron Scattering from
Macromolecules by Dmitri I. Svergun, Michel H. J. Koch, Peter A. Ti
2013, ISBN:978-0-19-963953-3

of Biological
ins, Roland P. May,

Semester

Core-XV | Course Code Hours :8

25MBI14P1

Objective -|To provide knowledge and Fa
1 Macromolecular Crystallization,
Compounds.

ethods and techniques in
d Small Biologically Active

Small Molecule Structure D inati molecule crystallization methods, X-ray
diffraction data collecti i thods, structure refinement and Validation

IT-11

rystal systems and classify the crystals accordingly
ents of the macromolecules

ation: Cloning, Expression, Purification of Protein and
ethods (Hanging drops, sitting drops and Micro batch methods etc.,)
gents in Macromolecular Crystallization, X-ray diffraction data
ation methods (MR/ SIR/ MIR/ SAD/ MAD), structure refinement,
ulation, model building and Validation, Structural and Interaction

collection, structure
electron density map
analysis.

Outcome - 2 | Demonstrate the methods for protein crystallization using high resolution structures.

UNIT - 111
Objective -|To provide knowledge about model building methods and structure refinement using
3 various crystallographic software.

Hands on Training: Synthetic Compounds- Crystallization using different methods (slow
evaporation etc.) in different solvents such as methanol, ethanol etc., Structure determination using
SHELXS program, Structure refinement using SHELXL, validation and analysis.
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Outcome - 3 |Describe the differences between crystallization of small molecules and
macromolecules and Analyze the protein crystals under X-ray sources.

UNIT - IV
Objective -|To comprehend with precision of various phase solving methods such as direct
4 methods, molecular replacement and with the use of heavy atom derivatives that

surfaces usually in small/macromolecular crystallization.

Hands on Training: Lysozyme protein - Crystallization, Demo on Data Collection, CP4/CNS,
PHENIX and REFMAC programs, Three-Dimensional Structure determination, Structure
refinement, electron density map calculation, model building, validation (Ramachandran Plot) and
analysis. Challenges in structure determination (Low resolution. Disorder. Twinning. Pseudo-
symmetry).

Outcome - 4 | lllustrate the algorithms to improve maps and uses sp
for structure visualization and refinement and validation

ic crystallographic software
final structures

Suggested Readings:
Marcus Frederick Charles Ladd and Rex Alfred Palmer, (200 ination by X-ray
Crystallography, Springer.

Giacovazzo, C. Monaco, H.L. Artioli, G. Viterbo, D:
Christopher Hammond (2009). "The Basics of Crystall
Edition"; International Unioin of Crystallograp
Car melo Giacovazzo (2014). "Phasing i A Modern Perspective™; Oxford
University Press.
Banaszak, L. J. (2000) “Foundations of Structu ess Bourne, P.E. & Helge
Weissig, H. (2003) “Structural bioinformatics”; <
Liljas, A., Liljas, L., Piskur, J.,
Structural Biology”’; Hackensa

Online Resources:

toChem_Applications/L2_Crystallizati

acromolecular-crystallography
rces/crystallography-software

K3 K4 K5 K6
v v v
v v v
v v v
v v v
v v v

K1-Remember 2-Understand | K3-Apply | K4-Analyze | K5-Evaluate | K6-Create

Course designed by: Dr. J. Jeyakanthan
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https://www.mt.com/in/en/home/applications/L1_AutoChem_Applications/L2_Crystallization.html
https://www.mt.com/in/en/home/applications/L1_AutoChem_Applications/L2_Crystallization.html
https://berstructuralbioportal.org/x-ray-macromolecular-crystallography
https://www.rcsb.org/docs/additional-resources/crystallography-software

Course Outcome VS Programme Outcomes

CO |PO1 |PO2 |[PO3 |PO4 PO5 |PO6|PO7 |PO8|PO9|PO10
COo1 2 2 2 2 2 2 2 2 2 2
Cco2 2 2 2 2
CO3 2 2 2 2 2 2 2 2 2 2
CO4 2 2 2 2 2 2 2 2 2 2
CO5 2 2 2 2 2 2 2 2 2 2
W.AV 2 2 2 2 2 2 2 2 2 2
S =Strong (3), M-Medium (2), L- Low (1)
POs vs COs Interpretation

PO Weighted Average i

PO1 2.0

PO2 2.0

PO3 2.0

PO4 2.0

PO5 2.0

PO6 2.0

PO7 2.0

PO8 2.0

PO9 2.0

PO10

WinGX platform

Practical, Assignment & Se

etermination methods (MR/ SIR/ MIR/ SAD/ MAD).
ral analysis and Validation of macromolecules.
molecule structure determination.
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Project work

Program: M.Sc.,

Semester: 1V (2025-2026 Onwards) Credits: 6, Hours-10

Course Title and Code: Project work
Subject Code: 25MBI4PR

Class Time: As per Time Table

Core

XVI

Name of the Course Teacher

Prof. J. Jeyakanthan

Mobile: +91 - 97898 09245

E-mail: jjeyakanthan@alagappauniversity.ac.in

Name of the Course Teacher

Prof. Sanjeev Kumar Singh

Mobile: +91 - 98944 29800

E-mail: sksingh@alagapp

Name of the Course Teacher

Dr. M. Karthikeyan

Mobile: +91 - 94869 81874

E-mail: karthikeya iversity.ac.in

Name of the Course Teacher

Mobile: +91 - 94448 35869

Name of the Course Teacher

Mobile: +91 - 90475 64087

Name of the Course Teacher

Mobile: +91 -9486031423

Major Research Areas

e Small and Macro molecule X-ray Crysta

Human Molecular Gen
Pharmacogenomi

thrust areas of spe
the number of facu

on which is broadly classified into six categories keeping in mind
present. First, is the Structural Biology and Bio - Computing where

Molecular Biology concepts such as Protein Cloning, Expression, Purification and
Crystallization are performed to work on the isolation of the desired protein where the
structural and functional characteristics that are yet to be explored. Hence, through X-ray
Crystallography one can deduce the same and collect the insight details based on these
inputs computational studies such as screening, molecular dynamics simulation, quantum
based approaches, structure based drug design, QSAR etc (Drug Discovery and Design,
CADD & Structural Bioinformatics) are performed to identify suitable leads from
commercial/natural sources for a disease — associated targets. Either way, leads identified by
targeting the molecular fingerprints of an individual known as Personalized medicine

114


mailto:jjeyakanthan@alagappauniversity.ac.in
mailto:sksingh@alagappauniversity.ac.in
mailto:karthikeyanm@alagappauniversity.ac.in
mailto:vidhyavathirm@alagappauniversity.ac.in
mailto:josephj@alagappauniversity.ac.in
mailto:boomip@alagappauniversity.ac.in

(Pharmacogenomics & CADD) as this soughtto be the most preferred, selected and specific
approaches by the Pharma related Industries to further validate the compounds with the aid
of assay to estimate its inhibitory potential against that target conferring to life-threatening
diseases such as cancer, TB, Diabetes, HIV, Inference of Vitamin D — Deficiency on
population through genetic studies, Implications of Vibrio species to the aquaculture
residential species by the application of phage therapy. Additionally, these collected inputs
such as the availability of different targets in association in many pathways (cross-talk),
establishedcompounds based on experimental evidences either commercially or from natural
sources (Isolation from plants that is claimed to have therapeutic significance) is well
collected, documented and maintained in the form of databases and also the information that
are collected from several sources are also included. Thus, the sc s can frame their thesis
based on these areas mentioned above along with updated working
the stipulated period of time.

Reference/Text Books:
As per the area of study taken
Course Objectives: To make the students:
e Demonstrate knowledge and under of livingcells.
e Demonstrate knowledge and understal i basicmechanisms
of the research area.
e Use basic laboratory skills and apparatt
biochemical experiments.
e Implement experime
investigations.

erstanding in tackling more advanced andspecialized
2 independent, self-directed and critical learning.

in peer-reviewed publications and in a dissertation.
results effectively through oral presentations at scientific

e Write a competitive application for research funding.

e Develop ancillary skills, where necessary, to obtain positions outside of scientific
research.

Teaching Methods:

e Literature review, analysis and data collection
e Case-studies and Review questions

e Allowed for interaction with Research scholars
e Daily guidance and monitoring the work flow
e Presentation
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Attendance: Having good attendance record marks the student’s sincerity and has an overall
positive impact on his/her personality trait development. The students are asked to attend the
classes on a regular note and those having a minimum scale of 70-75% attendance are
eligible to take up the end-semester examinations as per the University norms.

Semester — 1V

Core Course Code Project Work Credits:6  |Hours :10
25MBI4PR (K1-K7)
Course K1 K2 K3 K4 K5 K6
Outcome
COo1 v v v v v v
CO2 v v v v v v
COo3 v v v v v v
CO4 v v v v
CO5 v v v v

K1 - Remember |K2 - Understand| K3 - Apply _|K4 - Anal

|[K6 — Create
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Skill Enhancement Course-1 (SEC-1)

Immunoinformatics

Program: M.Sc Bioinformatics Semester : 1 (2025-2026 Onwards)

Course Title: Core- Immunoinformatics Class Time: As per Time Table
Subject Code: 25MBI1S1

Name of Course Teacher:

Mobile:

Course brief:

This course offers an in-depth introduction to
approaches in the study of immunologically relevant prot analysis and

prediction of antigenic proteins, including their st [ i erties such
as antigenicity, allergenicity, and physiochemica . Il learn to
predict secondary structure elements, functional do i gions within
antigens. The course further focuses on E itope prediction, encompassing

continuous/discontinuous epitopes, MHC b g Si icity assessment. In
the final module, students gain practical : i d antibody modeling
techniques, including alignment-based modeling & atibody docking. Overall, this
tools and knowledge essential for
ic antibody development.

e A : @ analyze biological problems using software and tools
- ientific discovery.
research.

s attendance improves a student’s academic performance and
ts are expected to attend classes regularly, and as per university
norms, those wit 70-75% attendance are eligible to appear for the end-semester
examinations.
Punctuality: Being punctual is a key habit that helps students reach important goals in their
academic journey. Students must arrive on time for every class without unnecessary delays.
Absences will only be excused for valid reasons such as personal or medical emergencies. In
all other cases, late arrivals will be marked as absent

Class Participation: An effective classroom learning environment depends not only on
student attendance but also on their active involvement. Meaningful participation through
discussions and questions promotes the exchange of ideas, fosters critical thinking, and
enriches the overall classroom experience. When learners engage actively, it creates
opportunities for peer learning and a deeper understanding of the subject matter.
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Submission of Assignment: Assignments are given to the students to help them to apply the
concepts and knowledge gained by the course. Each students will be assigned two
assignments for the course, covering entire syllabus. Topic of assignments for each
assignments will be assigned by the course instructor. good preparation of assignment will
help the students for their final exams.

Presentation of Seminar: Beyond regular assignments, students are expected to deliver an
oral presentation during seminar sessions on a topic assigned by the instructor. These
seminars aim to improve students’ public speaking and communication skills. Active
participation from classmates through relevant questions will be encouraged to foster
engagement and build confidence. This interactive setting also helps students broaden their
understanding and stay current with key concepts in the course

be covered in the next class, at the end of every class IS wi ce the students
interest and awareness about the topics.

Academic Dishonesty: Academic dishonesty is duct and is

not tolerated under any circumstances. To prom ic i i members
proactively educate students about common forms plagiarism,
copyright infringement, and unauthorize terial. By understanding these
issues and their consequences, students a i onsibly and uphold
honesty throughout their academic journey.

Subject to change clause: Depending upon f student’s possibility, the

Seminar

e |dentification €
antigenic proteins.

e Computational methods for predicting continuous/discontinuous B-cell epitopes,
glycoprotein antigen epitopes, and immunogenic regions.

e In silico prediction of epitopes for T cells, cytotoxic T cells, MHC class | & II, and
immunogenicity assessment.

¢ antigen-antibody docking simulations.

ondary structure, functional domains, and significant sites in
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Semester - |

SEC-I Course Code Immunoinformatics T | Credits:2 | Hours:2
25MBI1S1 (K1-K5)
Unit-1
Objective-I To analyze antigenic proteins by predicting their primary structure, antigenicity,

allergenicity, and physicochemical properties.

Functional Analysis of Antigenic Proteins: Prediction of Primary structure, antigenicity, allergic
nature of antigenic protein and physiochemical properties of antigenic proteins.

Outcome-I Interpret and evaluate the primary structure, antigenicity, allergenicity, and
physicochemical properties of antigenic proteins computational tools.
Unit-11
Objective-2 To understand and predict the secondary al domains, and key

sites in antigenic proteins.

Structural Analysis of Antigenic Proteins: Prediction of the
important sites in antigenic protein.

Outcome-2 Analyze the secondary structure, fu tural motifs
of antigenic proteins for immunologic
Objective-3 To learn methods for pred inuous B-cell epitopes,

in proteins

Outcome-3
unogenic regions in antigenic proteins
Unit-1V
Objective-4 mputational methods for predicting T-cell epitopes,
, and immunogenicity.
Epitope P ion of epitopes for T cell, cytotoxic T cells, MHC

g. Prediction of Immunogenicity.

Jences to predict T-cell epitopes, MHC class | & 11
and evaluate their immunogenic potential.

Unit-V

Objective-5

students with the knowledge and practical skills required for
al modelling of antigens and antibodies, including structure
and docking analysis.

Antigen and Antibody Modelling : Automated antigen modelling, Alignment based antigen
modelling, Antibody modelling, and Antigen-Antibody Docking.

Outcome-5 Apply computational techniques to model antigens and antibodies and perform
antigen-antibody docking simulations.
Course K1 K2 K3 K4 K5 K6

Outcome
CO1 v v v v v
CO2 v v v v v
CO3 v v v v v
CO4 v v v v v
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cos [ v | v | v | v ] v
K1 - K2 - K3 - K4 - K5 - Evaluate K6 -
Remember Understand Apply Analyze
Course Course desig
outcome VS
Programme Outcomes
CO PO1 |PO2 |PO3 |PO4 |PO5 |PO6 |PO7 [PO8 [PO9 |PO10
CO1 3 3 3 1
CO2 3 3 3 2
CO3 3 3 3 3
CO4 3 3 3 3
CO5 3 3 3 3
W.AV | 3 3 3 |24

POs vs COs

PO | Weighted Average
PO1 3.0
PO2 3.0
PO3 3.0

Low alignment

Low alignment

Low alignment

Explain th

>
© o N A WNREJ
(@]
>

-
©

ortance of Epitope Prediction in Immunotherapy.
Differentiate Between Continuous and Discontinuous B-cell Epitopes.
Describe the Mechanisms of Antigen Processing and MHC Binding.
Challenges in Computational Immunology and Epitope Prediction
Antibody Modeling and Its Significance in Biotherapeutics

Evaluate the Impact of SNPs on Antigenicity and Immune Evasion
Review of Immunoinformatics Databases and Tools

Skill Enhancement Course-11 (SEC-I1)
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Concepts of Chemoinformatics

Program: M.Sc Bioinformatics

Semester : 111 (2025-2026 Onwards)

Course Title: Core- Concepts of
Chemoinformatics
Subject Code: 25MBI2S1

Class Time: As per Time Table

Name of Course Teacher

Dr. P. Boomi.

Mobile: +91-9486031423

Email : boomip@alagappauniversity.ac.in

Course brief:

informatics, which
nology to solve
problems in chemical and biological sciences. It history, scope,
and evolution of cheminformatics, followed by molecules and
understanding their structural representations using ations. Students
will gain hands-on experience with che h methods, visualization tools, and

This course offers a comprehensive introduction

computation of molecular descriptors. ¢ major cheminformatics
databases covering structural, pharmacologiG i ic, and patent information
and emphasizes their application in real-wor arios. Furthermore, students will
explore the diverse applica i overy, environmental chemistry,
materials science, and person nges such as data reproducibility and model
interpretability are a research and development in academic,
clinical, and indus se blends theory with practical insights, helping students

develop computatignha analyze and interpret chemical data efficiently and
ethically.

Teac ing is based on the following learning activities:

part will be delivered using Power point presentations.
5 to analyze biological problems using software and tools to
ests in scientific discovery.

e Case studiesii informatics-based research.

Attendance: A student's academic performance and opportunity to gain knowledge largely
depend on regular class attendance. According to university norms, maintaining at least 70—75%
attendance is essential to be eligible to appear for the end-semester examinations.

Punctuality: Punctuality is one of the essential qualities that students must follow and maintain
to achieve greater success. Students are required to arrive in class on time without any delay.
Only important reasons such as personal or medical emergencies will be accepted as valid
excuses. Otherwise, the student will be marked absent.

Class Participation: A student’s growth and development not only relies on their presence in
the classroom, but also on active participation in the class. Engaging in discussions and asking
questions encourages the exchange of ideas, sparks critical thinking, and creates a more
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enriching classroom experience. When students actively participate, they learn from one another
and strengthen their understanding of the subject.

Submission of Assignment: Assignments are an important part of the learning process, designed
to help students apply the concepts and knowledge acquired during the course. Each student will
receive two assignments that together cover the full syllabus. The course instructor will assign
specific topics for each. Completing these assignments with proper effort and understanding will
greatly benefit students in preparing for their final examinations

Presentation of Seminar: In addition to assignments, students are required to deliver an oral
presentation during class seminar hours on their assigned topics. The instructor will encourage
the audience to ask relevant questions during the presentations to help boost the presenters’
confidence and enhance their communication skills. This pr also enables students to
exchange information and stay updated on the course content
Preparedness: The course instructor tells the students a
covered in the next class, at the end of every classes. This dents interest and
awareness about the topics.

Academic Dishonesty: Academic dishonesty is a duct and is not
tolerated under any circumstances. To promote acade bers proactively
educate students about common for s plagiarism, copyright

infringement, and unauthorized use of pate g these issues and their
consequences, students are better equipped - I phold honesty throughout
their academic journey.

Subject to change clause: i nirement of student’s possibility, the course
syllabus will be re-structure at the discretion of the Professor(s) and
Board of studies chai oN.

Assignment Seminar
After CIA Test |

historical develgpment, molecular modeling, and its role in drug discovery, materials
science, and environmental chemistry.

e Represent and analyze chemical structures and reactions using graph-theoretical
approaches, linear notations, and 2D/3D molecular models including 3D
pharmacophores.

e Identify, access, and interpret data from a variety of cheminformatics databases
including structural, pharmacological, toxicological, synthetic, and patent literature
resources.
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e Perform structure-based searches, compute molecular descriptors, and effectively use
cheminformatics visualization tools such as ChemDraw, MarvinSketch, Chimera,
PyMOL, and others.

e Evaluate the applications of cheminformatics in diverse scientific areas and address key
challenges including ADMET prediction, SAR/SPR analysis, and issues of
interpretability and reproducibility in computational experiments.

Semester - 11
SEC-II |Course Code: Concepts of Chemoinformatics T | Credits:2 Hours:2
25MBI2S1 (K1-K5)
UNIT-I
Objective -1 To understand the basics and applications of cheminf tics in scientific research

Introduction to Cheminformatics: History, Scope,
Cheminformatics, Modelling of small molecules and Structure
use of drug discovery, materials science, environmental chemistry

and Prospects of
tational chemistry,

Outcome - 1 Understand key concepts of chemi
molecular modeling, and related fiel

molecular and chemical
es, linear notations, and

Objective - 2 [To provide students with a cO
reaction representations, incluc
structural analysis techniques

Representation of molecules and chemical re 3 eoretical Representation of
Chemical Structure, Connectionglable and Liner of notation, Practical Aspects of
Structure Searching, Manipula
Pharmacophores

Outcome - 2

h tables, ar

T-111

Objective - : emical and bioactivity databases and highlight their role in

Cheminfo ases: iance and role of databases in Cheminformatics, Types of
chemical - ‘ Databases; PubChem, Chembank, ChemSpider, ChEBI.
Bioactivity and Pha Databases; ChEMBL, ZINC, BindingDB, DrugBank. Reaction and
s and SciFinder, Toxicology and Environmental Databases; EPA
CompTox Dashboard; , and legacy TOXNET, Literature-Based Databases; SureChEMBL,

Google Patents, and Espa

Outcome - 3 |Understand to identify, access, and utilize key cheminformatics databases for chemical
structure, bioactivity, reaction, toxicology, and patent-related information

UNIT-IV

Objective - 4 [To introduce knowledge and practical skills in chemical structure searching, data
computation, and molecular visualization tools.

Searching chemical structures: Full structure search, sub-structure search, basic concepts, similarity
search, three dimensional search methods, basics of computation of physical and chemical data and
structure descriptors, Molecular Drawing and Interactive Visualization; ChemDraw, MarvinSketch,
Chimera, RasMol, PyMol, Avogadro, Gaussview.

Outcome - 4 |Apply various search strategies such as full structure, substructure, and similarity
searches; compute molecular descriptors and visualize molecules using
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cheminformatics tools

UNIT-V

Objective -5 [To understand the diverse applications of cheminformatics across scientific domains
and address key challenges in data interpretation and reproducibility

Application and Challenges of Cheminformatics: Cheminformatics in drug discovery,
environmental chemistry, personalized medicine, materials science, and chemical safety, ADMET
prediction, toxicology screening, and chemical reaction informatics. Structure-Activity Relationships,
Structure-Property Relationships, Molecular Similarity Searches, Challenges: interpretability, and
reproducibility of computational experiments

Outcome -5 |[Evaluate the diverse real-world applications of
examine challenges related to data interpretation and r
experiments

minformatics and critically
ucibility in computational

Textbook:

Andrew R. & Leach, Valerie Gillet, An Introductio International,
New Delhi, 2009)
Johann Gasteiger and Thomas Engel. Chemaqi

Reference Book
Bajorath, Juergen, Totowa, N.J. Chemoinfor
Discovery. USA: Humana Press, 2004.
Ekins, Sean, Hoboken, N.J. Computer Applications eutical Research and Development.

Germany: Wiley, 2006.

ileyVCH, 2003.

Course K1 K5 K6
Outcome ’3
Cco1 v v v v
CO2 v v v v
CO3 v v v
CO4 v v
CO5 v v v
K1l-Re K4 - Analyze |K5 - Evaluate | K6 — Create

Course designed by: Dr. P. Boomi

Course Outcome VS Programme Outcomes

CO PO1 [PO2 |PO3 |PO4 |PO5 |PO6 |PO7 |PO8 |PO9 | PO10
Co1 3 3 3 2 2 3 2 3 2 3
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CO2 3 3 3 2 2 3 2 3 2 3
CO3 3 3 3 2 2 3 2 3 2 3
CO4 3 3 3 2 2 3 2 3 3 3
CO5 3 3 3 2 2 3 2 3 3 3
W. AV 3 3 3 2 2 3 2 3 |24 3
S =Strong (3), M-Medium (2), L- Low (1)
POs vs COs Interpretation
PO Weighted Average Interpretation
PO1 3.0 Strongly aligned with all COs
PO2 3.0 Strongly aligned with a
PO3 3.0 Strongly aligned with all
PO4 2.0 Moderately su
PO5 2.0 Moderately supp
PO6 3.0 i
PO7 2.0
PO8 3.0
PO9 2.4
PO10 3.0

Assignment & Seminar topics:
1. Historical Development and Scope of Che

2. Applications of Chemi ics i i ery and Environmental Chemistry.
3. Graph-Theoreticz re Representation

4

5 plications in Research

6 heminformatics

7 informatics.

8

9

Student Choice and it may be conducted by parallel sections (DSE)
Major Electives-DSE-I

General Chemistry
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Program: M.Sc., Bioinformatics Semester : 1 (2025-2026 Onwards)

Course Title: Elective —I GeneralChemistry/Class Time: As per Time Table
Subject Code: 25MBI1E1

Name of Course Teacher: Dr. P. Boomi

Mobile: +91-9486031423 Email : boomip@alagappauniversity.ac.in

Course Brief:
Chemistry is a branch of science that deals with the s
properties, and reactivity of matter that includes organi

of the composition,

divulge biological and biomedical scie
scientific temper and analytical capabilit

and in- organic
guide the studen
Bioinformatics.

Attendance: Havingtgood attendance record marks the student’s sincerity and has an overall
positive impact on his/her personality trait development. The students are asked to attend the
classes on a regular note and those having a minimum scale of 70-75% attendance are eligible to
take up the end-semester examinations as per the University norms.

Punctuality: It is the most important attribute to be followed and maintained by the student
throughout his/her life which for sure will lead to the path of success. Students who arrive late by
10mins after the attendance has been taken will be marked absent unless there is a valid reason
(medical/ personal emergency) at the discretion of the Head of the Department.

Class Participation: A student’s overall growth and personality development is based on his/her

involvement in the class not just by mere presence but rather being interactive through
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questioning that will lead to propagation of ideas, initiation of thought-provoking process and
much more that will provide a wholesome enriched classroom experience. Therefore, students
are advised to be more attentive so that they learn from one another and develop quality-based
knowledge.

Submission of Assignment: Assignments are given to students with just one motive to get
more quantitative and qualitative knowledge insights into the assigned topic/chapter that will
lead to preparation and completion of the assignment in a constructive manner here just the
knowledge provided is not merely counted but also completion prior to proposed deadline
will also have a check on the student’s serious consideration of the assignments.

Presentation of Seminar: Apart from the assignments the concerned instructors also allocate
the students with a topic or based on their interests to present se that will aid them built
their confidence levels, command over English language to commu e with precision and

fluently. In addition, the fellow students are encouraged hat will instigate
interest and provide update in that particular topic besides sented helping
them to prepare for their examinations that can be taken as add e students
Preparedness: At the end of every class, the con ts what will
be taken in the next class using these details the of thetopics
that will be covered in the upcoming lec enhance the student’s capability
to grasp the knowledge and concepts provit

Academic Dishonesty: This is an importa nt should be aware of.

malpractices (plagiarism, vielation of copyright d stealing the patented knowledge) and
the following consequences e vigilant in their academiccareer.
Subject to change ¢ X

competitive dem he syllabus courses will be re-structured and updated
accordingly at the r(s) and Board of studies chairman.
Important dates: P tant dates and stick to the schedule

Assignment Seminar
After CIA Test-I

of carbon and ItS compounds. It includes aromaticity, synthesis of organic compound

and heterocyclic compound.

e Chemical bonding: It is one of the most important basic fundamentals of chemistry
that explains how compounds form based on the electrostatic interaction and other
concepts such as various bonding theory. Chemical Bonding and Acid base theory

e Nano Chemistry: It is an emerging field that involves study of unique properties

associated with assemblies of atoms or molecules of nanoscale, the types of nano

structures such as one, two and three dimensional. Polymer chemistry and
pharmaceutical chemistry include classification of polymer with their uses and
applications.
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e Bio-inorganic chemistry: It examines the role of metals in biology, which covers the
metalloprotein like hemoglobin and myoglobin, Electron transfer proteins: Active site
structure and functions of ferredoxin, rubridoxin and cytochromes.

e Medicinal Chemistry: It involves the drug action and synthesis of various drug such
as antibacterial, antibiotics, antifungal and anticancer agent.

More books for Reading and Referencing

Amit Arora, “Organic Chemistry: Aromatic, Alcohols Aldehydes & Acids”, (2006),
Publisher- Discovery Publishing House, (ISBN:8183561896, 9788183561891)

John A. Joule and Keith Mills, “Heterocyclic Chemistry”, (2013), Publisher- John

Wiley & Sons, (ISBN: 1118681649, 9781118681640)

Marye Anne Fox, James K. Whitesell, “Organic chemistry”, (2004), isher-Jones &
Bartlett Learning, (ISBN: 763721972, 9780763721978)

Paul M. Dewick, “Essentials of Organic Chemistry: For Stu
Chemistry and Biological Chemistry”, (2006), Publisher-John
Sons, (ISBN: 0470016655, 9780470016657)

J. Newton Friend, isher-

John C. Kotz, Paul M. Trei ) emistry and Chemical

Reactivity”, (2014), oth Editio
9781305176461)

Geoffrey A. Ozin,
Nanomaterials”,

(Nanochemistry: A Chemical Approach to
Royal  Society of  Chemistry,

geev “Nanochemistry “ (2013) 2"d Edition,
9780444594099)

emistry”, (2013), Pubisher- Springer Science &

Polymer Chemistry”, (1993), (ISBN:

S. M. Khopkar, “Basic Concepts Of Analytical Chemistry”, ( 1998), Publisher-New Age
International, (ISBN: 8122411592, 9788122411591)

John Kenkel, “Analytical Chemistry for Technicians, Fourth Edition”, (2013),
Publisher-CRC Press, (ISBN: 1439881065, 9781439881064)

David Van Vranken and Gregory Weiss, “Introduction to Bioorganic Chemistry and
Chemical Biology”, (2012), Publisher- Garland Science, (ISBN: 1135054827,9781135054823)

K. Hussain Reddy “Bioinorganic Chemistry”, (2007), Publisher-New Age
International, (ISBN: 8122414370, 9788122414370)
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Ivano Bertini, “Biological Inorganic Chemistry: Structure and Reactivity”, (2007),
Publisher-University Science Books, (ISBN: 1891389432, 9781891389436)

| - Semester
DSE- 1 Course Code: General Chemistry T | Credits:3 | Hours:3
25MBI1E1 (K1-K5)
UNIT-I

Objective-1 To understand the fundamental types of chemical bonds and their formation,
with emphasis on their role in the structure and stability of biological
macromolecules.

Chemical Bonding: Chemical bonding theory, Hydrogen bond
Covalent bond, Types of Covalent bond-Sigma bond and pi bo
covalent bonds, Peptide bond, Disulfide bond, Hydrophobic interacti
Glycosidic bond, Phosphodiester bonds, Role of bonding in

nic bond, Metallic bond,
ith overlapping, non-
ander- Waals forces,

Outcome-1 Be able to identify and explain various chem
to biological function,
prediction in bioinformatics.

ing interactions
structure

UNIT-II

Objective-2 To understand the strugtural les of organic
compounds, including iso i and heterocyclic synthesis, with

Delocalization, Conjugation, Resonance, Hyp
oxidation number, Concept of, isomerism, types
symmetry, molecular chiral

,-optical isomerism, elements of
ereomers. Concept of aromaticity, non-

and aromatic character, and explain the synthesis
relevant heterocyclic compounds.

UNIT-I111

ar stabifity, folding, and interactions.

lecules: Laws of Thermodynamics, Gibbs free energy, Enthalpy,
, pmpensation, Thermodynamics of protein folding and denaturation,
Predicting AG and using computational tools, Thermodynamics in protein modeling,
Thermodynamics of “Biochemical Pathways, Thermodynamically feasible vs. infeasible
pathways, Thermodynamic Integration Molecular Dynamics, Estimation of Binding Free Energy
between biomolecules.

Outcome-3 Be able to analyze and predict the thermodynamic feasibility of biochemical
reactions and molecular interactions using both theoretical knowledge and
computational tools.

UNIT-IV

Objective-4 To introduce the principles of nanochemistry and polymer chemistry, focusing
on the structural properties, classifications, and pharmaceutical applications of
nanomaterials and polymers in drug delivery systems.

Nano Chemistry and Polymer Chemistry: Nano Chemistry Definition, One-Dimensional,
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Two-Dimensional and Three-Dimensional nanomaterials, stability, properties(nanowire, nanorod
and nanotube), self assembly nanoparticles, Fundamentals of Drug Nanoparticles, combination
of drugs with their controlled drug delivery system. Polymer chemistry: Basic concepts of
polymers, classification: Natural, synthetic, linear, cross linked, network, plastics, elastomers and
fibers. Biopolymers in Drug Delivery role and application example; cyclodextrin, Chitosan and
Gelatin.

Outcome-4 Be able to describe the types, properties, and applications of nanomaterials and
pharmaceutical polymers, and explain their role in advanced drug delivery and
biomedical applications.

UNIT-V

Objective-5 To understand the structural and functional roles of metal-containing
biomolecules and explore the chemical basis of action, classification, and
mechanisms, including antibiotics and therapeutic a

Bioinorganic Chemistry and Medicinal Chemistry: Overview of s re and functions of

Introduction to Drugs-Definition, Sources and classificati ion in human
body, Chemistry of antibiotics and related drugs

Outcome-5 Be able to explain the bio and electron transfer proteins,
and analyze the chemistry, i
pharmaceutical drugs.

Suggested Readings:
Gowariker, V. R., Viswanathan, N. V., Jayade
Ed). New Age International
Gopalan, R. (2009). Inorganic
Proteins. Academic P

Jespersen, N. (2006
Agrawal, J. P., Hodg
Sons Ltd.

nalysis. VVol-47, Elsevier.
anic Chemistry of Explosives. John Wiley &

(7th Ed,), Thomson Higher Education. Brechignac, C.,
anomaterials and Nanochemistry. Springer Science &

-Device Combination Products: Delivery Technologies and
)lishing series in Biomaterials. Elsevier,

Thassu, D., Delee athak, Y. (2007). Nanoparticulate Drug Delivery Systems. Edition-
Informa Healthcare € nc.

Atul, S. (2010). The Pearson Guide to Objective Chemistry for the AIEEE. Pearson Education
India.

Watson, D. G. (2011). Pharmaceutical Chemistry E-Book. Publisher-Elsevier HealthSciences.
Bhattacharjee, M. K. (2016). Chemistry of Antibiotics and Related Drugs. Publisher-
Springer

House, J. E. (2012). Inorganic Chemistry. (2nd Ed.) Publisher-Academic Press.

Clayden, J., Greeves, N., Warren, S. (2012). Organic Chemistry. (2nd Ed.). OUP Oxford.

Kaim, W. Schwederski, B. Klein, A. (2013). Bioinorganic Chemistry-Inorganic Elements

in the Chemistry of Life: An Introduction and Guide. (2nd Ed.). John Wiley & Sons.
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Online Resources:
1. https://lwww.geeksforgeeks.org/chemical-bonding/
2. https://www.scimagojr.com/journalsearch.php?q=25786&tip=sid&clean=0

Course K1 K2 K3 K4 K5 K6
Outcome
CO1 v v v v v
CO2 v v v v v
CO3 v v v v v
CO4 v v v v v
CO5 v v v v v

K1-Remember |K2-Understand

| K3-Apply | K4-Analyze |K5-Evaluate |K6-Create

Course designed by: Dr. P. Boomi

Course Outcome VS Programme Outcom

10

Co1

COo2

CO3

CO4

CO5

W.AV

22 2.8

1.8

ium (2), L- Low (1)
nterpretation

Interpretation

Moderately aligned.

Moderately aligned.

Moderately supported

Low alignment

Moderately supported

Moderately supported

Low alignment

Moderately supported

Low alignment

Moderately supported

Assignment & Seminar — General Chemistry

1. Write a brief note on aromaticity and anti-aromaticity.

2. Explain the detail about annulenes and fulvenes.

3. How to synthesis of primary and secondary alcohol.
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. Define the structure and application of pyrrole, and imidazole.
. Give a detailed account on SN1 and SN2 reaction and mechanism.

4
5
6.
7
8
9

Discus the Bimolecular reaction and mechanism.

. Define neighboring group participation and leaving group.
. Describe the Vander-Waals forces and Molecular orbital theory.

. Types of chemical bonding.

10. Structure and uses of polymethacrylate, polyvinyl alcohol.

Student Choice and it may be conducted by parallel sections (DSE)
Major Electives-DSE

132



Semester-I|

Nanotechnology and Advanced drug delivery system

Program: M.Sc.,

Semester: 1 (2025-2026 Onwards)

Course Title: Nanotechnology and
Advanced drug delivery system
Subject Code: 25MBI1E2

Class Time: As per Time Table

Name of the Course Teacher

Dr. P. Boomi

Mobile: +91 — 9486031423

Email: boomip@alagappauniversity.ac.in

Course Brief:

Nanomedicine deals with the development and applicat i devices to study
biological processes and to treat disease at the level of single s. This exciting

and management. This course also offers a survey i pidly emerging
nanomedicine. The vision of combining dia ing referred to as
theranostics is the area of recent resear nanoparticle medicinal
products (NMP) is their conjugation or/anc
therapeutic or/and diagnostic purposes, ' ' - sed as drug carriers for
hile sparing healthy tissue. This

investigation.
Teaching Methods?
e Lect [

on the following teaching and learning activities:
g PowerPoint presentations

their end-semeste
Ccourses.
Punctuality: Punctuality is an important quality for the students to achieve success. Students
arriving late to the class by 10 minutes without any valid reason will be marked absent in the
attendance record. Excuse will be provided for personal or medical emergency with prior
approval by the Head of the Department

ations only if they have a minimum attendance of 75% in all the

Class Participation: Classroom participation is important because learning is not just between
the student and the teacher, but part of the whole classroom experience which involves
questioning, inquiring and exchanging ideas. When students participate, they learn from each
other and internalize the knowledge better.
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Submission of Assignment: Assignments will help the students to apply the concepts which
results in deeper understanding of the subject. Hence each student will be allocated two
assignments for the course, covering the entire topic. Students will be provided deadline by the
course instructor to submit the assignment. Proper preparation of assignment will help the
students for final exams

Presentation of Seminar: Students are supposed to give an oral presentation during the class
seminar hours in their assigned topic. Students will discuss on recent research finding related to
the topic and participants are encouraged to ask valid questions. Seminars help the students to be
updated in their course. In addition students will be able to learn their mistakes and can improve
their communication skills during seminar presentation

d to collect information
ring the lecture.

Preparedness: Prior to attending the class the students are ex
regarding the topic given in advance, so that they will be able to discu

students must be
ht laws, so that

of student, the course syllabus and
course schedule are subjective to minor chang i i infor to students

Important dates: Scheduled dates for the va / the course

Seminar

1.

2. aches for the synthesis of nanomaterials.

3. ed nanomaterials by spectroscopic analysis and

4. s used in drug delivery and its physicochemical properties.

5. C rgeted drug delivery using nanocarriers.

6. Various of surface modification of Nanoparticles to enhance
biocompatibility.

7. Role of Nanoparticles in diagnosis and imaging.

8. Fabrication of DNA and Protein based biosensor and its diagnostic application.

9. Theranostics nanomedicine for the treatment of cancer.

10. Nanotechnology application in the treatment of neurology, cardiology and
opthamology.

More books for Reading and Referencing
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Kewal K. Jain, “The Handbook of Nanomedicine”, (2008), Publisher-Springer Science
& Business Media, ISBN: 1603273190, 9781603273190

V. P. Torchilin, “Nano Particulates As Drugcarriers”, (2006), Publisher-Imperial
College Press, ISBN: 186094907X, 9781860949074

Ram B. Gupta and Uday B. Kompella “Nanoparticle Technology for Drug Delivery”,
(2006), Publisher-CRC Press, ISBN: 0849374553, 9780849374555

R. Khare, ‘“Nanomedicine and Future drugs”, (2015), ISBN:9384568643,
0789384568641

T. Pradeep, “A Textbook of Nanoscience and Nanotechnology”, (2003), Publisher-
Tata McGraw-Hill Education, ISBN: 1259007324, 9781259007323
Mansoor M. Amiji, “Nanotechnology for cancer therapy”, (200
Press, ISBN: 1420006630, 9781420006636
Jeff W.M. Bulte and Michel M.J. Modo, “Nanoparticles in Biomedi
Technologies and Applications”, (2007), Publisher- Springer Science
Business Media, ISBN: 0387720278, 9780387720272

, Pubisher-CRC

magingEmerging

DSE- | Course Code: Nanotechnology and ad ts:5 | Hours:5
1 25MBI1E?2 deli

Objective - 1 | Provide students broad overvie icati anotechnology to medicine

Basic concepts of Nano-science and technolog d technological advantages of
Nanomaterials -Quantum wire; dots and Carbon nanotubes: Synthesis —
Top down and bottom up ization - Spectroscopic techniques and
Microscopic observation

ers: Types - Viral nanocarrriers, Polymeric
anostructures, dendrimers, silica nanoparticles, Microbes
sicochemical properties - Size, Surface, Magnetic and Optical

and antibod
Properties.

Outcome - 2 understanding of concepts and applications ofnanomedicine.

UNIT -1

Objective -3  |Understand the regulatory and ethical aspects on use of nanotechnology in

clinicalpractice

Nanotechnology for Drug Targeting Drug targeting — Targeted (Microneedles, Micropumps,
microvalves, Implantable microchips), non-targeted delivery, controlled drug release; Nanoparticle
surface modification — bioconjugation, peglyation, antibodies cell- surface targeting; nanostructures
for use as antibiotics, diseased tissue destruction using nanoparticles, drug encapsulation strategies.

Outcome - 3 Impart the knowledge to apply these nano-drug delivery systems for the
diagnosis and therapy

UNIT - IV
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Objective - 4 | Convey knowledge about drug delivery systems.

Nanotechnology for Imaging and Detection

Fluorophores and Quantum dots - Labeling and functionalization, Image analysis, Imaging
facilitating surgical approaches; Nanoparticles for bioanalytical applications — Biosensors - DNA
and Protein based biosensors — materials for biosensor applications- fabrication of biosensors,
BioMEMSs; Use of nanoparticles for MRI, X Ray, Ultrasonography Drug Delivery; Nano devices.

Outcome - 4 Understand the concepts of nanomedicine to a focused clinical area oftheir choice

UNIT-V

Objective -5 | To acquire basic understanding of nanoparticles in Cancer Therapy

Nanomedicine: Nanotechnology in Cancer Therapy - Passive and
Cancer with a Focus on Nanotechnology Applications, Multifunctiona

e Targeting Strategies in
oparticles for Cancer

Outcome - 5 Understand the applications of naposystems a
Therapy

Suggested Readings:
Vo-Dinh Tuan (2015) “Nanotechnolog
Applications”Second edition, CRC press, San
V. Mishra, P. Kesharwani, M.C.I.M. Amin,
for Targetingand Delivery of Drugs and Gene
D.P. Nikolelis, G.P. Nikoleli (2018) “Nanotech
S.S. Mohapatra, S. Ranjan, Al. Dasgupta, R.K.

Nanoscienceand Nanotechno in drug delivery”
M. Slevin, (2012) - { the dical application of nanotechnology”,
[ [ ter, UK.

ublishers & Distributors
2016) “Design and Applications of Nanoparticles

Applications of N
W.M. Jeff Bulte, a

edicine for Cancer Therapy: From Chemotherapeutic to

“Nanomaterials for Biosensors- Fundamentals and

Irses/118107015/module4/lecture7/lecture?.pdf
3. https://nptel.ac.in/€éourses/102107058/

Course K1 K2 K3 K4 K5 K6
Outcome
CcO1 v v v v v
CO2 v v v v v
CO3 v v v v v
CO4 v v v v v
CO5 v v v v v
K1-Remember | K2-Understand | K3-Apply |K4-Analyze |K5-Evaluate | K6-Create

Course designed by: Dr.P. Boomi

Course Outcome VS Programme Outcomes
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CO PO1 |[PO2 |PO3 |PO4 |PO5 |PO6 |PO7 [PO8 |PO9 |PO10
COo1 2 - 1 1 - 1 - 1 1 1
CO2 1 - 1 1 - 2 1 1 1 1
CO3 1 1 1 1 1 1 1 1 1 1
CO4 1 1 - 1 - 1 - 1 1 1
CO5 1 1 - 1 - 1 1 1 1 1

W.AV 1.2 0.6 0.6 1 0.2 1.2 1 1

S =Strong (3), M-Medium (2), L- Low (1)

POs vs COs Int
PO | Weighted Average

PO1 1.2
PO2 0.6
PO3 0.6
PO4 1.0
PO5 0.2

1.2

ious spectroscopic techniques used for thecharacterization of

suitable example.

sample preparation and working principle behind the
characterizatio anoparticles using TEM with a neat sketch.

5. Describe in detail"principle and instrumentation of XRD technique and its application in
the characterization of metal and metal oxide nanoparticles.

6. Elaborate in detail the types and application of polymeric nanocarriers intargeted drug
delivery.

7. Explain in detail about viral nanocarriers and its application.

8. Discuss in detail the about functionalization and pharmacological application ofcarbon
nanotubes.

9. Give an account on microbial nanocarriers and its application in the treatment ofcancer.

10. Discuss in detail the various methods of surface modification of mesoporoussilica
nanoparticles for cancer therapy.

Assignment 11 Nanotechnology and Advanced drug delivery system
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oo N

10. Elaborate in detail the role of nanomaterials in the fiel

Discuss in detail about physiochemical properties of drug molecule influencingthe design
and performance of sustained release drug delivery system.

Explain with examples biodegradable and non biodegradable polymers used forcontrolled
drug delivery system.

Give an account of approaches and applications of implantable drug deliverysystems.
Describe in detail the active and passive targeting in drug delivery.

Elaborate in detail the surface modification techniques to enhance the biocompatibility of
drug.

Discuss in detail about liposomal drug delivery system in drug targeting to aspecific site.
Discuss in detail the role of Quantum dots in live cell imaging and diagnostics.

Describe in detail the principle and application of DNA and Pr
Discuss about the theragnostic application and targeted drug de
treatment of cancer.

in basedbiosensors.
ofnanoparticle for the

oneimplants and
for the treatment of joint injuries involving cartilage.

Student Choice and it may be conducted by parallel sections (DSE)
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Major Electives-DSE-II
Semester-I111

Research Methodology and IPR

Program: M.Sc.,

Semester: 111 (2025-2026 Onwards)

Course Title and Code: Research
Methodology and IPR

Subject Code: 25MBI3E1

Class Time: As per Time Table

Name of the Course Teacher

Prof. J. Jeyakanthan

Mobile: +91 - 97898 09245

E-mail: jjeyakanthan@

Name of the Course Teacher

Mobile: +91 - 98944 29800

Name of the Course Teacher

Mobile: +91 - 94869 81874

E-mail: i iVersity.ac.in

Name of the Course Teacher

Mobile: +91 - 94448 35869

Name of the Course Teacher

Mobile: +91 - 90475 64087

Name of the Course Teacher

Mobile: +91 -9486031423

Course Brief:

research methodol
scientific research,
methods. These

gain awareness of Q
research validity. In th

Or quantitative and qualitative data interpretation. Further, the
n ethics, scientific misconduct, and the regulatory framework
ty rights such as copyrights, patents, and trademarks. Students will
boratory practices, data integrity, and the impact of ethical issues on
e final unit, students will be trained to write effective research proposals and

scientific articles with attention to journal metrics and scholarly impact indicators such as h-index,
CiteScore, and SJR. The course aims to equip learners with the essential skills to become
responsible and effective researchers, ready to contribute to scientific innovation and uphold
academic integrity.
Teaching Methods: The mode of teaching is based on the following learning activities,
Interactive Lectures with Concept Mapping.
Guest Lectures and Expert Talks.
Case Studies and Ethical Debates.
Ethics and IPR Quizzes / Scenario-Based MCQs.
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Attendance: A student's academic performance and opportunity to gain knowledge largely
depend on regular class attendance. According to university norms, maintaining at least 70-75%
attendance is essential to be eligible to appear for the end-semester examinations.

Punctuality: Punctuality is one of the essential qualities that students must follow and maintain to
achieve greater success. Students are required to arrive in class on time without any delay. Only
important reasons such as personal or medical emergencies will be accepted as valid excuses.
Otherwise, the student will be marked absent.

Class Participation: A student’s growth and development not only relies on their presence in the
classroom, but also on active participation in the class. Engaging in discussions and asking
questions encourages the exchange of ideas, sparks critical thinkings and creates a more enriching
classroom experience. When students actively participate, they from one another and
strengthen their understanding of the subject.

audience to ask relevant questions during t V
confidence and enhance t communication SKills: This practice also enables students to

esty is a serious violation of ethical conduct and is not
romote academic integrity, faculty members proactively
orms of misconduct—such as plagiarism, copyright
zed use of patented material. By understanding these issues and their
consequences, Students areBetter equipped to act responsibly and uphold honesty throughout their
academic journey.

Subject to change clause: Depending upon the requirement of student’s possibility, the course
syllabus will be re-structured and updated accordingly at the discretion of the Professor(s) and
Board of studies chairperson.

Important dates: Scheduled dates for the various activities related to the course

CIA Test | CIA Test 1 Assignment Seminar

As per Academic Calendar After CIA Test |
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Course outline:

e Introduces the essential principles of research by focusing on the definition,
significance, and motivation behind scientific inquiry. Students learn how to identify
and define research problems, develop logical thinking, formulate hypotheses, and
choose appropriate data collection techniques that form the basis for structured and
meaningful research.

e Covers the systematic planning of research through effective literature review,
identification of knowledge gaps, and formulation of research questions and hypotheses.
It highlights various research types—descriptive, analytical, empirical, etc.—and
emphasizes sampling techniques, hypothesis qualities, the importance of
reproducibility and reliability in scientific investigations.

e Focuses on the application of statistical tools fo antitative and
qualitative data. Students gain hands-on understandin criptive and
inferential statistics (e.g., t-tests, ANOV methods,

hypothesis testing, and use of data analysis s alizing and
interpreting research outcomes.

e Explores ethical considerations and
Topics include research misconduct ) alsifi tc.), ethical approval
processes, and good laboratory practices: [ tellectual property laws

ng students to safeguard their

proposals and scientific articles by
t, and formatting. It also familiarizes students with
evaluation metrics such as Impact Factor,
ormed decisions when disseminating research

How

Shamoo, A.E. & Resnik, D.B. (2015) — Responsible Conduct of Research (3rd Edition)

Semester-111
DSE-II Course Code Research Methodology and IPR | T | Credits: 3 | Hours: 3
25MBI3E1L (K1-K5)
Unit - |

Objective -1 | To introduce the foundational principles of scientific research, including
problem identification, hypothesis formulation, and data collection methods.
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Introduction to research: Scientific Research Definition & Significance Objectives of
research Motivation in research Understanding research selecting the problem Necessity of
defining the problem Critical & logical thinking scientific enquiry and justification Framing the
hypotheses and testing research. Selection of research topics Data collection methods in
Research.

Outcome - 1 Students will be able to explain the significance of scientific research, define
research problems, and describe various data collection techniques.

Unit - 1l

Objective -2 | To develop the ability to critically review literature, identify research gaps,
and formulate research questions and hypotheses.

Research planning: Literature review Primary and secondary sources ldentifying gaps in
research -Research Question - Developing a research plan Samplin@design - Research method-
Types of Research Descriptive Analytical, Applied, Fundamenta antitative, Qualitative,

Outcome - 2 i i i nd hypothesis

Objective -3 To enable students to apply statist and interpret

quantitative and qualitati
Statistical data analysis and interpretation: ‘Sampli i eparation Probability
Sample Descriptive statistics (mean, median i - Inferential statistics
(t-tests, ANOVA, chi-square tests, correlation ! value Fishers exact test -

Wilcoxon rank test- Two- talled student's- t-test. est- Dunnet's two-tailed test -
Kruskell Wallis nonparam itati A techniques -Data preparation
(frequency tables, bar charts,“Pi % Pie charts) - Testing of Hypothesis and
Statistical Inference, Computeriz isti se of SPSS.

analyze data using statistical tests, interpret results
d draw valid research inferences.

-1V

in research and provide knowledge about intellectual

: operty rights (IPR): Ethics: Introduction to Ethics with
respect to ical issues related to publishing: Scientific misconduct:
Plaglarlsm bricati Falsification, Image Manipulation, Duplicate Publication,
ship, Failure to Disclose Conflicts of Interest, Failure to Obtain
' ory publishers and journals-Good Laboratory Practices Data
management in labo Copyright, Royalty, Intellectual property rights and Patent laws -
IPR related Issues - trademarks -copy rights patents.

Outcome - 4 Students will understand ethical practices in publishing, identify types of
scientific misconduct, and recognize IPR and related legal frameworks.

Unit -V

Objective -5 | To train students in drafting structured research proposals and scientific
articles with awareness of journal metrics and publication standards.

Writing research proposal and scientific article: Basics of report presentation- Content of an
Academic Research report - Content on a Research Article - Steps to publish an article -
Research Metrics: Significance of Journal Impact Factor, SNIP, SJR, IPP, Cite Score, Metrics:
h-index, and i10 index - Components of a research proposal - Research problem statement
research questions Literature review- theoretical framework - Research plan and timeline.
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Outcome - 5 Students will be able to apply their knowledge to write research proposals and
scientific papers, and assess journal metrics for publication planning.

References:
Bouchoux, D.E. (2013) Intellectual Property Rights: The Law of Trademarks, Copyrights,
Patents and Trade Secrets; Cenage Learning, Boston, Massachusetts.

Coley, S.M. and Scheinberg, C. A., (1990) Proposal Writing; Sage Publications

Garg B.L.., Karadia, R., Agarwal, F. and Agarwal, U.K., (2002) An introduction to
Research Methodology; RBSA Publishers.

Graziano, A., M., and Raulin, M.,L. (2007) Research Methods: A Process of Inquiry, Sixth
Edition, Pearson.

Kothari C.K., (2004) Research Methodology- Methods and Techniques; New Age
International, New Delhi.
Mitchell, K. and Glover, T. (2001) Introduction to Biostatistic
Co., New York.

Robert A. Day (1998) How To Write & Publish a Scien
8. Willis, J. (2004) Data Analysis and Presentation Skills: Introducti r the Life and
Medical Sciences; Wiley, New Jersey.

cGraw-Hill Publishing

Course K1 K2 K3 K6

Outcome

CcO1 v v v

CcO2 v v v

CO3 v v v

CO4 v v 4

CO5 v v v
K1- K2- K5-Evaluate K6-
Remember Understan Create

Course designed by: ar Singh, Dr. M. Karthikeyan,

Sahayarayan and Dr. P. Boomi

Programme Outcomes

PO4 |PO5 |PO6 |PO7 |PO8 |PO9 | PO10
3 2 2 3 2 3 2 3
3 3 2 2 3 2 3 2 3
CO3 3 3 3 2 2 3 2 3 2 3
CO4 3 3 3 2 2 3 2 3 3 3
CO5 3 3 3 2 2 3 2 3 3 3
W. AV 3 3 3 2 2 3 2 3 | 24 3

S =Strong (3), M-Medium (2), L- Low (1)
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POs vs COs Interpretation

PO Weighted Average | Interpretation

PO1 3.0 Strongly aligned with all COs
PO2 3.0 Strongly aligned with all COs
PO3 3.0 Strongly aligned with all COs
PO4 2.0 Moderately supported

PO5 2.0 Moderately supported

PO6 3.0 Strongly aligned with all COs
PO7 2.0 Moderately supported

PO8 3.0 Strongly aligned with all COs
PO9 2.4

PO10 3.0

Assignment topics:

otecting Scientific Innovations.
pact Factor, h-index, SNIP, etc.) and Their

ng Abstract, Introduction, Methodology, Results, and
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Student Choice and it may be conducted by parallel sections (DSE)
Major Electives-DSE

Semester-111
FUNDAMENTALS OF COMPUTING

Program: M.Sc., Semester: 111 (2025-2026 Onwards)
Course Title and Code: Fundamentals of Class Time: As per Time Table
Computing

Subject Code: 25MBI3E2

Name of the Course Teacher

Mobile: +91 9444835869

Course Brief:
Computer technology’s has impacts on individuals an. . to access

worldwide sources of information; presenting ide i ting. This

course examines the interaction between inform unication
technology. It explores the impact that technology has o izations and
the effects of current technology infrastruetu icati d transmission of
information in our world. The course lin ) i ication to provide

students with access to a wealth of data and at ally and globally. The
fundamental of computing is designed to famitlia with computers and their
applications. It will help st ental concepts of computer hardware and
i pmputer applications. Students will
es activities that explore social and
udents will exhibit proficiency with software
computer technology and components to aide
. After learning this course, it helps students
lated to data-analytical and theoretical methods,

applications and d
in their i

e Delivering the lectures in the form of presentation using advanced technologiesdevices
such as smart board.

e Case-studies and Review questions

Attendance: Having good attendance record marks the student’s sincerity and has an

overall positive impact on his/her personality trait development. The students are asked to

attend the classes on a regular note and those having a minimum scale of 70-75%

attendance are eligible to take up the end-semester examinations as per the University

norms.
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Punctuality: It is the most important attribute to be followed and maintained by the
student throughout his/her life which for sure will lead to the path of success. Students who
arrive late by 10mins after the attendance has been taken will be marked absent unless
there is a valid reason (medical/ personal emergency) at the discretion of the Head of the
Department.

Class Participation: A student’s overall growth and personality development is based on
his/her involvement in the class not just by mere presence but rather being interactive
through questioning that will lead to propagation of ideas, initiation of thought-provoking
process and much more that will provide a wholesome enriched classroom experience.
Therefore, students are advised to be more attentive so that they learn from one another and
develop quality-based knowledge.
Submission of Assignment: Assignments are given to students wit

one motive to get

more quantitative and qualitative knowledge insights in ic/chapter that
will lead to preparation and completion of the assignment anner here
just the knowledge provided is not merely count proposed
deadline will also have a check on the student’s se

Presentation of Seminar: Apart from the assign ctors also
allocate the students with a topic or basee present seminar that will aid
them built their confidence levels, comm ommunicate with
precision and fluently. In addition, the fell0 d to pose questions

that will instigate interest and provide upda particular topic besides the
information presented helpimg them to prepare 2Ir examinations that can be taken as
added advantage for the stu
Preparedness: At thegen erned instructor tells the students what

that will make them more vigilant in their academiccareer.
Based on the requirement of student’s feasibility and meeting
the competitive @ of the discipline the syllabus courses will be re-structured and
updated accordingl e discretion of the Professor(s) and Board of studies chairman.
Important dates: Please note down the important dates and stick to the schedule
CIA Test | CIA Test 11 Assignment Seminar

As per Academic Calendar After CIA Test-I

Course Outline: Elective-1: Fundamentals of computing
e On completion of the course the students will be able to understand thefundamentals
of computer and its organization.
e It will also allow student to concentrate on computer networking and datasecurity.
e Also gives knowledge to the student about internet and its applications.
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More books for Reading and Referencing

Fundamentals Of Computer Algorithms — 1998 Horowitz, Galgotia Publications and (ISBN:
8175152575, 9788175152571)

Fundamentals of Computing and Programing — 2008 A.P.Godse, D.A.Godse, Technical
Publications and (ISBN: 8184315090, 9788184315097)

Computer Fundamentals — 2004 Larry, Long, Dreamtech Press and (ISBN : 8177223674,
0788177223675)

Semester-111
DSE-II Course Code: Fundamentals of Computing Hours:3
25MBI3E?2 (K1-K5)
UNIT-I
Objective - 1 Identify types of computers, how they proces i how individual
computers interact with other co I i
Overview and Organization of a Computer: Comp , memory, etc,

computers: The
Computer, The

Types of Processing: Batch, Real-Time,
workstation, The Minicomputer, Mainframe
Super Computer, etc

Outcome - 1 Understand the basics its
architecture, database and net
UNI
Objective - 2 ipment and solve commonproblems

m development, Relationship between
stem software and Application software. Operating
Memory management, File management, Device

s, terminology of computer scienceand familiar with the

UNIT-II

Objective - 3 [ ork fundamentals and the benefits and risks of networkcomputing

Reference Model, topologies and protocols, designing networks,
Networking gadgets Switch, etc); Data Communication (ISDN, VPN, DSL, cable modem,
cellular modem, etc); unication Links (Wire pairs, Coaxial cables, Fiber

optics, Microwave, Satellite, etc).

Outcome - 3 Explore new IT techniques in various applications and toidentify the issues
related to security.
UNIT-IV
Objective - 4 Identify ~ the relationship between  computer  networks,  other

communications networks (like the telephone network) and thelnternet
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Data Security: Data security fundamentals: types of attacks, firewall, packet filtering,
classification of data security threats, protection mechanism (authentication, access control and
access rules), Encryption/Decryptions techniques, An overview of Computer viruses: How do they
get transmitted? What are the dangers? General Precautions to be taken, Current & future
technologies (Grid Computing, VPN, wireless, mobile computing, biometrics etc.

Outcome - 4 Demonstrate basic file management techniques
UNIT-V
Objective - 5 | Identify different types of information sources on the Internet.

Internet: The Internet and its Resources, Internet protocols, services, and related terminologies.
Web Dbrowsers, customizing browsers, Blocking popup windows, Internet programming

languages.
Outcome-5  [Use CCRI onling tools.
Suggested Readings:

V. Rajaraman, Neeharika Adabala (2014) “Fundamentals of ; earningPrivate
limited, New Delhi, Sixth Edition.

Andrew S. Tanenbaum, David J. Wetherall. (2012) “Computer ; ducations.
Danny Briere, Walter R. Bruce, (2011),” Wireless i JohnWiley
& Sons, Third Edition.

John R. Levine, (2010),”The Internet For Dummies”, JO dition.John, R.,
Levine, Young, M.L and Baroudi, C. (2007 i Willy Publishing Inc,

Eleventh Edition.

Online Resources:
1. https://testbook.com/computer-awareness/com
2. https://www.disputesoft.co

Course K1 3 K4 K5 K6
Outcome ’
CO1 v v v
CO2 v v v
v v v
v v v
v v v

3-Apply |K4-Analyze |K5-Evaluate |K6-Create

Course designed by: Dr. RM.Vidhyavathi

yutcome VS Programme Outcomes

PO3 [PO4 |PO5 PO6 PO7 PO8 PO9 [PO10
Co1 2 2 - 1 2 2 - 1 - 3
CO2 2 2 1 1 2 2 - 1 - 2
CO3 3 2 2 1 2 2 1 - - 1
CO4 2 2 2 2 2 3 1 1 - 1
CO5 2 2 1 2 3 B 2 2
W.AV | 2.2 2 |12 |14 |22 24 08 (08 1[04 [1.8

S -Strong (3), M-Medium (2), L- Low (1)
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https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22Andrew%2BS.%2BTanenbaum%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22David%2BJ.%2BWetherall%22
https://testbook.com/computer-awareness/computer-fundamentals
https://www.disputesoft.com/the-fundamentals-of-data-security/

Assignment & Seminar - Fundamentals of com

© o N o g B~ w D RE

POs vs COs Interpretation

PO Weighted Average | Interpretation
PO1 2.2 Moderately aligned.
PO2 2.0 Moderately aligned.
PO3 1.2 Low alignment
PO4 1.4 Low alignment
PO5 2.2 Moderately aligned.
PO6 2.4 Moderately aligned.
PO7 0.8 Low alignment
PO8 0.8 Low alignment
PO9 0.4 Low alignment

PO10 1.8 Low alig

Describe the organization of computer.
Brief about software and its applica
Explain computer networking and da
An overview of computer viruses.

Internet and its resour,
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Student Choice and it may be conducted by parallel sections (DSE)
Major Electives-DSE
Semester-I111
IPR, Bio-safety and Bioethics

Program: M.Sc., Bioinformatics Semester : 111 (2025-2026 Onwards)
Course Title: IPR, Biosafety and Bioethics Class Time: As per Time Table

Subject Code: 25MBI3E3

Name of Course Teacher Dr. J. Joseph Sahayarayan

Mobile: +91 9047564087 E-mail: josephj@alagappauniversity.ac.in

Course Brief:
The course introduces students to Intellectual Pro neral and its two

(h their impacts, general ethical
issues in handling transg icroorganisms at laboratory etc. It also

genetic testing a C 0 conduct human clinical trials. This course has been
designed to give S i erstanding of the subject. The concept of IP, its
creation and

Attendance: The stidents are expected to attend the classes regularly, since regular
attendance is essential to gain academic achievement. As per the University norms, the
students having a minimum scale of 70-75% attendance are only qualified to write their end-
semester examinations.

Punctuality: Punctuality is the most important quality for the student to be followed and
maintained to achieve success. Students who arrive late by 10 mins to the class without any
vital reason will be marked absent in the attendance register. On the other hand, valid excuse
including personal or medical emergency is acceptable, with prior consent by the Head of the
Department.
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Class Participation: A student’s overall growth and personality development is based on
his/her involvement in the class not just by mere presence but rather being interactive through
questioning that will lead to propagation of ideas, initiation of thought-provoking practice
and much more that will provide a wholesome enriched classroom experience. When
students participate, they learn from one another and gain their knowledge better.

Submission of Assignment: Assignments are given to students in order to apply the concepts
for deeper understanding of the subject. Therefore, each student will be allocated two
assignments for the course, covering the entire topic. Students will be given deadline to
submit the assignment by the course instructor and good preparationof assignment will help
the students for their final exams.

Presentation of Seminar: Apart from the assignments, students supposed to give anoral
presentation during the class seminar hours in their assigned topic. concerned instructor
will encourage the participants to ask valid questions du i tation in order to
put up their confidence levels and communication skills. | it will be able to
gain information and can be updated in their cours

Preparedness: At the end of every class, the con dents about
the details that will be handled in the next class to in ess related to
the topics.

Academic Dishonesty: This is an important should be aware of.
Thus, the respective faculty members edu le means of academic
malpractices (plagiarism, violation of copyrig e patentedknowledge) and the

(heir academic career.
equirement of student’s possibility, the

Subject to change clause:
De accordingly at the discretion of the

course syllabus wil

Seminar

e An outline of ectual property rights- World Trade Organization (WTO) - WTO
Agreements- General Agreement on Tariffs and Trade (GATT) - General Provisions
and Basic Principles-Protection of different types of plant variety.

e Types of Intellectual property rights-TRIPs -Trademarks and copyrights-act and law.
Procedures for GMOs intended for direct use-risk assessment-risk management-
handling, transport, packaging and identification of GMOs.

e Patenting and the Procedures Involved in the Application for Grading of a Patent -
Steps to a Patent - Compulsory Licenses - Patent Cooperation Treaty (PCT)- Some
case studies-Beneficial role of Transgenic plants and animals.
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e Rules for the manufacture, use/import/export and storage of hazardous
microorganisms/genetically engineered organisms or cell.

e An Overview of the Legal and Socio-economic Impacts of Biotechnology - Biosafety
Regulations-Good laboratory practices-Different types of containment.

e Bioethics introduction-Various ethical issues related to genetic studies, human genome
project-stem cell applications and ethical issues in stem cell research- cloning-
instrumentality.

More books for Reading and Referencing

An Introduction to Intellectual Property Rights-Manju Pathak
Publisher: New India Publishing Agency, 2013. (ISBN: 978-93-833-05

Intellectual Property Rights- Neeraj Pandey, Khushdeep D
Publisher: PHI Learning Pvt. Ltd-New Delhi, 2014. (ISBN: 97

WIPO Intellectual Property Handbook- Wipo Publicati
Publisher: WIPO 2004, Second Edition. (ISBN: 978-

Bioethics and Biosafety- M. K. Sateesh
Publisher: I. K. International Pvt Ltd, 2008.

 978-93-325-1424-9)

Patent law - P Narayana i sep3rd edition, 1998. (ISBN: 978-81-717-
7090-8)

Introduction to Bioethies da Baggott la Velle, John F. Searle Publisher: Wiley

Semester-111

-safety and Bioethics T Credits: 3 | Hours :3
(K1-K5)

UNIT -1

e role of international institutions like WTO, WIPO, and IBSC in
llectual property rights. To understand agreements like TRIPS and acts
like the Plant Variety and Farmers' Rights Act.

Objective -1

Concept and Role of International Institutions: Introduction of IPR, General Agreement on
Trade and Tariff (GATT) and World Trade Organizations. Establishment and functions of GATT,
World Trade Organization (WTO) and World International Property Organization (WIPO). WTO
Summits, Role of Integrated Business Solution Center (IBSC) and Review Committee on Genetic
Manipulation (RCGM), Production of Plant variety and formers right act.

Outcome -1 |Explain the concepts and roles of international institutions, such as GATT, WTO,
and WIPO, in the context of IPR and biosafety.

UNIT -1

Objective -2 |To define different types of intellectual property rights like patents,trademarks,
copyrights, and trade secrets.
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Patent and Copyright: TRIPS, Different types of intellectual property rights (IPR), Patents, Trade
mark, Trade secret copy right, Geographical distribution on biological diversity, Obligations,
Production of Traditional Knowledge, Impact of GM Crops and GM Foods.

Outcome - 2 |Understand different types of intellectual property rights and their implications on
biological diversity and traditional knowledge.

UNIT — 11

Objective -3 |To explain Indian patent law and discuss case studies of patents on biological
resources. To understand the benefits of transgenic plants and animals.

Patent Law: Patent application, Rules governing patents, Licensing - Flavr Savr™ tomato as a
model case. Case studies on patents (Basmati rice, Turmeric, Neem, etc.). Indian Patent Act, 1970.
Benefits of transgenic plants and animals.

Outcome -3 |Analyze patent applications, rules governing patents,
such as Basmati rice, Turmeric, and Neem.

case studies on patents,

UNIT - IV
Objective -4 | To describe different levels of biosafety and contai : erstand national
biosafety policies, GLP, and GMP i i ctual property.

Intellectual property in Biotechnology: Introducti of biosafety,
Microorganism according to pathogenicity, rDNA researchai i Ines forresearch

ice National biosafety
. Introduction to GMP

policies and law, Germplasm conservation
(Good Manufacturing Practices).

Outcome -4 |Know the application facts abo , good laboratory practices

in biotechnology research and

T-
thi&ues related to the release of transgenic organisms
ike stem cells, genetic testing, and human clinical trials

Objective -5

thical issues related to environmental release of
anisms, Ethical issues related to embryonic stem cells,
al trials and drug testing.

ations of biotechnology research, including environmental

Ganguli, P. (2022). Intellectual Property Rights: Unleashing the Knowledge Economy (4th ed.).
Tata McGraw Hill. (India).

Schiiklenk, U. and Singer, P. (2022) Bioethics: An anthology. Hoboken, NJ: John Wiley & Sons,
Inc.

Tsioumani, E. (2021) Biosafety: Ensuring the safe use of modern biotechnologies. International
Institute for Sustainable Development.

Dutfield, G. and Suthersanen, U. (2020) Dutfield and Suthersanen on global intellectual property
law. Cheltenham, UK: Edward Elgar Publishing.

Beauchamp, T.L. and Childress, J.F. (2019) Principles of Biomedical Ethics. New York, NY:
Oxford University Press.

Matthews, D. and Zech, H. (2017) Research handbook on intellectual property and the Life
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Sciences. Cheltenham, UK: Edward Elgar Publishing Limited.
Campbell, A.V. (2017) Bioethics: The basics. London: Routledge, Taylor & Francis Group.

Ahuja, V.K. (2016) Law relating to intellectual property rights. Gurgaon, Haryana, India:
LexisNexis.

Sherlock, R. and Morrey, J.D. (2005) Ethical issues in biotechnology edited by Richard Sherlock
and John D. Morrey. Enskede: TPB.

Recombinant DNA safety guidelines, (1990), Department of Biotechnology, Ministry of Science &
Technology, Government of India, New Delhi.

Deepa Goel; Shomini Parashar, (2015) IPR, Biosafety and Bioethics, Pearson India, ISBN:
9789332514249.

Revised guidelines for research in transgenic plants, (1998), Department of Biotechnology, Ministry
of Science & Technology, Government of India, New Delhi.
Subbaram, N. (2007) “Patent Law Practices and Procedures” Pharm

2nd Edition.

M. K. Sateesh, (2008) Bioethics and Biosafety, K. Internatio :

Robert Dingwall, (2008) Cambridge textbook of bioeth i University Press,
Cambridge, ISBN -13: 978-0-521-69443-8.

Glick, B.R., and Pasternack, J.J. (2010) “Molecular ; ashington, DC,
4th Edition. Chawla, H.S. (2011) “Introduction to Plant IBH Publishing

Co. Pvt. Ltd. 3rd Edition.

Online Resources:
1. ttps://www.taylorfrancis.com/books/edi
biotechnology

2. https://www.google.com/search?q=IPR%2

Course K1 2 3 K5 K6
Outcome )
CO1 v v v
CO2 v v v
CO3 v v v
CO4 v v v
CO5 v v v

pply |K4-Analyze |K5-Evaluate |K6-Create

Course designed by:Dr. J. Joseph Sahayarayan

rse Outcome VS Programme Outcomes

CcO PO3 |PO4 |PO5 |PO6 |PO7 [PO8 |PO9 |PO10
COo1 2 2 3 1 - 3 - 3 3 3
CO2 2 3 3 1 1 3 1 3 3 3
CO3 2 3 3 2 - 3 - 3 3 3
CO4 2 3 3 2 1 3 1 3 3 3
CO5 2 3 3 2 2 3 1 3 3 3

W.AV 2 2.8 3 16 | 038 3 0.6 3 3 3

S =Strong (3), M-Medium (2), L- Low (1)
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Assignment & Seminar Elective:
. Establishment and functions of GATT, WTO

1
2
3
4
5.
6.
7
8
9
1

0.

POs vs COs Interpretation

PO Weighted Average | Interpretation
PO1 2.0 Moderately aligned.
PO2 2.8 Moderately aligned.
PO3 3.0 Strongly aligned with all COs
PO4 1.6 Low alignment
PO5 0.8 Low alignment
PO6 3.0 Strongly aligned with all COs
PO7 0.6 Low alignment
PO8 3.0 Strongly aligned
PO9 3.0
PO10 3.0 Strongly

Impact of GM crops in a
Discuss about 2
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Student Choice and it may be conducted by parallel sections (DSE)
Major Electives-DSE

Semester-111

Biosensor
Program: M.Sc., Semester : 111 (2025-2026 Onwards)
Course Title: Biosensor Class Time: As per Time Table
Subject Code: 25MBI3E4
Name of Course Teacher: Dr. P. Boomi
Mobile: +91 9486031423 E-mail : boomi

Course Brief:

Case studies
* Review questions

Attendance: Attendance and participation are vital to the student’s success in this course.
Students are expected to attend class every day. Minimum attendance to be eligible to take
end-semester-examination is 80%. It is also essential that the students study regularly.

Punctuality: Punctuality is very important in the course, because if student are late, you
not only waste your time, but other student’s. You will also disturb others when you go
into the lecture class or laboratory after the class begins. Therefore, please arrive at the
class on time. Names of late students will be recorded by mentor and marks from Course
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performance will be deducted. An excuse for being absent from class shall be a medical or
personal emergency acceptable at the discretion of the Head of the Dept.

Class Participation: Class participation and interaction helps to form a complete
educational experience. However, class participation and interaction is to be relevant to
course content and context. Deviant behavior may lead to dismissal or suspension.
Submission of Assignment: Assignments are given to students with just one motive to
get more quantitative and qualitative knowledge insights into the assigned topic/chapter
that will lead to preparation and completion of the assignment in a constructive manner
here just the knowledge provided is not merely counted but also completion prior to
proposed deadline will also have a check on the student’s serious consideration of the
assignments.
Presentation of Seminar: Apart from the assignments the conc
allocate the students with a topic or based on their interes
them built their confidence levels, command over English

instructors also

Academic Dishonesty: This
Thus, the respective fae

1e requirement of student’s feasibility and meeting
ine the syllabus courses will be re-structured and

CIA Test 11 Assignment Seminar
As per Academic Calendar After CIA Test-I

Course Outline: Biosensor

e The course is to give a general overview of basic aspects and classification of
sensor and biosensor.

e Nanomaterials based Biosensor: Nanomaterials fabrication can be utilized to
manufacture nano-biosensors, which have very high sensitivity and can be applied in
biomedical diagnostic.
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e Medical biosensor: it covers the biosensors for medical oriented applications and types
of medical biosensors.
e Enzyme based biosensor: it can be used to study, how to apply the variety of enzyme
as biosensor and also study the glucose monitoring in blood sample.
More books for Reading and Referencing

Donald G. Buerk, “Biosensors: Theory and Applications”, (1995), Publisher-CRC
Press, ISBN: 0877629757, 9780877629757

Xueji Zhang, Huangxian Ju and Joseph Wang, “Electrochemical Sensors, Biosensors
and their Biomedical Applications” (2011), Publisher- Academic Press, ISBN:
008055489X, 9780080554891
Jon S. Wilson, “Sensor Technology Handbook™, (2005), Publisher-Ne
9780750677295
Alexandru Grumezescu, ‘“Nanobiosensors”, (2016), Publi
ISBN: 0128043725, 9780128043721

Zoraida P. Aguilar,”Nanomaterials for Medical A
Newnes, ISBN: 0123850894, 9780123850898

Seamus Higson, “Biosensors for Medical
ISBN: 0857097180, 9780857097187

Ursula E. Spichiger-Keller, “Chemical Sensor edical andBiological
IApplications” (2008), Publisher- John Wiley &
0783527612260
Man Bock Gu, miKg niS-kaH,
Publisher-Springer, 1S ~

Zhiwei Zhao, knai
Publisher-INTECH O

ISBN:0750677295,

Semester-111

Biosensor T Credits:3 Hours: 3
(K1-K5)

UNIT -1

Objective - 1 gderstand the fundamentals of basic biosensor with their principles and
technologies.

Sensor: Introduction and classification, history, principles of physical and chemical, mechanism
of mechanical,electrical, thermal, magnetic, optical and chemical sensors. Medical diagnostic and
environmental monitoring applications

Outcome -1 | Be able to know how to use bio-molecules as biosensor.

UNIT -1l

Objective - 2 |Preparing students to build a career in bio-inspired materials and devices.

Biosensor: Definition, Introduction of Avidin-Biotin mediated biosensor, immobilization of
enzyme through the Avidin-Biotin modified system, microbial, biological oxygen demand
biosensor, Luminescent and Glucose hiosensors.
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Outcome - 2 |Be able to analyze what types of material are used for biomedical
applications

UNIT — 11

Objective -3 |Making aware of latest principles and techniques of nanomaterials based
biosensor, medical biosensor and enzyme biosensor

Nanomaterials based Biosensor: Introduction and challenges of biosensor. Nanomaterials and
nanodevices, nanocrystalline and carbon nanotube based biosensor.
Outcome -3 |Be able to use multivariate data analysis.

UNIT- 1V

Objective - 4  |Enriching scientific temper in the field of bio-sensing, bio-imaging for clinical
applications.

Medical Biosensor: Introduction to biosensors for medical applicati
temperature sensors, mechanical sensors, electrical sens i
discovery. Electrochemical DNA biosensor.

Outcome - 4 Be able to design a biosensor system for a spec

Types: wearable sensor,
r drug testing and

Objective -5  |Updating students with the advance
biosensors.

Enzyme based Biosensor: Urea, single
botanical and yeast based biosensors. Theor
technique, blood glucose monitoring.

Outcome -5 |Be able to understand the imp ors in the medicaland
environment@hfields.
Suggested Readings:
D.G. Buerk, (1995) ‘Biose
M. Alexander, B.R ' A. od, R. Hull, etc., (2000) “Encyclopedia of
Microbiology”, Ve i
Blum, “Biosensor P
J. Veteling

to Sensors”, Publisher-CRC Press.
‘Enzyme and Microbial Biosensors: Techniques and

Online Resources:
1. https://www.electroniCshub.org/types-of-biosensors/
2. https://www.intechopen.com/chapters/58836

Course K1 K2 K3 K4 K5 K6
Outcome
COo1 v v v v v
CO2 v v v v v
CO3 v v v v v
CO4 v v v v v
CcO5 v v v v v
K1-Remember |K2-Understand |K3-Apply |K4-Analyze  |K5-Evaluate  |K6-Create

Course designed by: Dr. P. Boomi
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Course Outcome VS Programme Outcomes

CO |PO1|PO2 |PO3 |PO4 [PO5 PO6[PO7 |PO8 PO9 PO10

Co1l | 2 1 1 1 2 2 12|21 1

Ccoz | 1 - 1 2 2 112 1] 2 2
COo3 | 1 1 1 1 1 - 111 1
Co4 | - 1 1 1 - 2 112 |1 1
COo5 | 2 1 1 1 1 - 1 1

WAV 12|08 | 1 (14 |14 | 1
S -Strong (3), M-Medium (2), L- Low
POs vs COs Inte

PO Weighted Average
PO1 1.2
PO2 0.8
PO3 1.0
PO4 1.4
PO5 1.4
PO6 1.0
PO7 14

chemical and biological sensor.

1

2

3

4. Differentiate B

5. Define Avidin-Biotin mediated biosensor by electrochemical technique?

6. Write an essay on luminescent and glucose biosensors.

7. Explain the detail about how to immobilization of enzyme through the Avidin-Biotin
modified system.

8. Describe the carbon nanotube based biosensor.

9. Differentiate between nanodevice and nanocrystalline biosensor.

10. Write a short note on biological oxygen demand biosensor.
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Student Choice and it may be conducted by parallel sections (DSE)
Major Electives-DSE
Semester-111
Molecular Interactions

Program: M.Sc., Semester: 111 (2025-2026 Onwards)

Course Title and Code: Molecular Interactions | Class Time: As per Time Table
Subject Code: 25MBI3E5

Name of the Course Teacher Dr. RM. Vidhyavathi

Mobile: +91 - 94448 35869 E-mail:
vidhyavathirm

gappauniversity.ac.in

Course Brief:

Molecular interactions deal with nucleic acids an i hese molecules
interact with one another in a cellular environment to pr the normal
physiological processes defining proper growth, A course will
emphasize on the basics of orbital atom theory, m replication,
repair, transcription, protein synthesis, anehg ent organisms.
Technigues and experiments used to disce erring to the original
scientific literature. An in-depth look a i ing” molecular processes,
including chromatin structure and function, 3 amics, and regulation of

gene expression by different types of RNAs.

ofpresentation using advanced technologiesdevices

ill be sought from experts belonging to

attendance record marks the student’s sincerity and has an overall
positive impaC i ersonality trait development. The students are asked to attend the
classes on a regule d those having a minimum scale of 70-75% attendance are eligible
to take up the end-semesSter examinations as per the University norms.

Punctuality: It is the most important attribute to be followed and maintained by the student
throughout his/her life which for sure will lead to the path of success. Students who arrive late
by 10mins after the attendance has been taken will be marked absent unless there is a valid
reason (medical/ personal emergency) at the discretion of the Head of the Department.

Class Participation: A student’s overall growth and personality development is based on
his/her involvement in the class not just by mere presence but rather being interactive through
questioning that will lead to propagation of ideas, initiation of thought-provoking process and
much more that will provide a wholesome enriched classroom experience. Therefore, students

161


mailto:vidhyavathirm@alagappauniversity.ac.in

are advised to be more attentive so that they learn from one another and develop quality-based
knowledge.

Submission of Assignment: Assignments are given to students with just one motive to get
more quantitative and qualitative knowledge insights into the assigned topic/chapter that will
lead to preparation and completion of the assignment in a constructive manner here just the
knowledge provided is not merely counted but also completion prior to proposed deadline
will also have a check on the student’s serious consideration of the assignments.

Presentation of Seminar: Apart from the assignments the concerned instructors also allocate
the students with a topic or based on their interests to present seminar that will aid them built
their confidence levels, command over English language to communicate with precision and

Preparedness: At the end of every class, the concerned ins ents what will
be taken in the next class using these details the students
that will be covered in the upcoming lectures whi
to grasp the knowledge and concepts provided much
Academic Dishonesty: This is an impa
Thus, the respective faculty members educa
malpractices (plagiarism, violation of cop
the following consequences that will make the
Subject to change clause:

ery student should be aware of.
ossible means of academic

in their academiccareer.
’s feasibility and meeting the

competitive demands of the ipli ourses will be re-structured and updated
accordingly at the discreti ard of studies chairman.
Important date mportant dates and stick to the schedule
Seminar
After CIA Test-1
Course Outline: Interactions
e The course wi p to analyze data to identify how molecular interactions affect

ional mechanism in detail.

e explanations based on evidence of how variation in molecular
UNITs provides cells with a wider range of functions.

e On completion of the course the student will be able to describe the relationship
between enzyme structure and function and to predict the effect of various
environmental conditions/changes to the function of enzymes.

e Determine the biologically important factors affecting enzyme activity.

e The course content includes Fundamentals of atomic and molecular orbitals;
Fundamentals of chemical bonding and non-bonding interactions; Folding pathways;
Molecular interactions (protein-protein, protein-DNA, DNA-Drug, Protein-Lipid,
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Protein-Ligand, Protein-Carbohydrate interaction, Metalloprotein. Pi ... Pi
interactions, C-H...Pi interactions) and Spectroscopy.

More books for Reading and Referencing

Physical Chemistry: Quantum Chemistry and Molecular Interactions by Andrew Cooksy; 2013
ISBN-10: 0321814169, ISBN-13: 978-0321814166.

Molecular Interactions in Bio separations; Editors: That T. Ngo; 1993 ISBN: 978-1-4899-1872-7

Physical Chemistry, Mastering Chemistry Access Code: Quantum Chemistry and Molecular
Interactions by Andrew Cooksy; 2013 ISBN 10: 0321784405 ISBN 13: 9780321784407

Electron Dynamics in Molecular Interactions; Principles and Applicati
Hagelberg (East Tennessee State University, USA); 2014 ISBN: 978-

s; By (author): Frank

Chromatographic Determination of Molecular Interactions Appghi
chemistry and Bio-Physics By Tibor Cserhati, Klara Valko; 20 : 49344374,1SBN-
10: 0849344379

DSE-II Course Code
25MBI3E5

Hours: -3

Objective - 1 i ionic, d pgen bonding interactions influence

UNIT —11

e of nucleic acids and proteins and modulate

and non-bonding interactions: Electrovalent bond, stability of
electrovalent bo )nd — partial ionic character of covalent bonds. Shape of orbitals and
hybridization. Coordinati ds, Metallic bond. Molecular geometry-VSEPR Theory, hydrophobic
interactions, electrostati¢yiatéractions, van der Waals interactions, hydrogen bonds.

Outcome - 2 oh between the sequence and the subcomponents of abiological polymer
and its properties.

UNIT =11

Objective -3 | To determine the structure of nucleic acids and proteins and modulate
accordinglythe binding specificity between them.

Protein Folding and stability: Factors determining protein folds- Helices, strands, turns, loops,
disulphide bridge. Principles of protein folding, mechanism for protein folding, role of chaperons,
Factors determining protein stability

Outcome - 3 Predict and justify that changes in the subcomponents of abiological polymer
affect the functionality of the molecule.
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UNIT - IV

Objective -4  |To distinguish different molecular biology techniques that are used to isolate,
separate, and probe for specific proteins, nucleic acids, and intra molecular
interactions.

Molecular interactions: protein-protein, protein-DNA, DNA-Drug, Protein-Lipid, Protein-Ligand,
Protein- Carbohydrate interaction, metal coordination in metalloproteins, Inter and intra molecular
interactions

Outcome - 4 Evaluate scientific questions of the concerning organisms that exhibit complex
properties due to the interaction of their constituent parts.

UNIT-V

Objective -5 |To identify and overcome limitations of the above mentioned techniques and
employ them for a given particular biological qu n. Additionally, also to use
appropriate experimental techniques that are best suit answer and address for a
given biological problem.

and Application of
like DIP,

Experimental and Computational methods: Principles, The
ITC, SPR,Fluorescence techniques to bimolecular interactions.
INTACT etc.,

Outcome - 5 Define representations and mod i i ctions between
biochemistry, parts and reactions.

Suggested Readings:
Frenking, G. and Shaik. S. (2014). The Chemice : cts of Chemical

Bonding, WileyPublishers.

Gromiha, M.M. (2010). Protein Bioinformatics: ; ction, Academic Press, First
Edition.Winter, M.J. (2016). Chemical Bonding. ' ity Press, Inc., New York.
Meyerkord, C.L. and ui , H. : i eractlon . Methods and Applications,

Humana Press, second edition
Kangueane, P. (2011). science Publishers.

Mathura, V.S. and : . . Bioinformatics: A Concept-Based Introduction. Springer
Bujnicki, J.M. (200 Structures, Functions, and Interactions. John Wiley &
Sons Ltd.
Albert cotton of Group Theory. John Wiley and Sons, Inc. New
dn compounds, Tata Mc-Graw-Hill.

and Structure. Pergamon Press Ltd., Headington Hill Hall,

Online Resource
1. https://www.toppr.ce s/chemistry/chemical-bonding-and-molecular-structure/molecular-
orbital-theory/

2. https://lwww.cryst.bbk.ac.uk/PPS2/course/section7/os_non.html

Course K1 K2 K3 K4 K5 K6
Outcome
co1 v v v v v
CO2 v v v v v
CcOo3 v v v v v
CO4 v v v v v
CO5 v v v v v
K1-Remember | K2-Understand K3-Apply K4-Analyze K5-Evaluate K6-
Create

Course designed by: Dr. RM. Vidhyavathi
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https://www.toppr.com/guides/chemistry/chemical-bonding-and-molecular-structure/molecular-orbital-theory/
https://www.toppr.com/guides/chemistry/chemical-bonding-and-molecular-structure/molecular-orbital-theory/
https://www.cryst.bbk.ac.uk/PPS2/course/section7/os_non.html

Course Outcome VS Programme Outcomes

CO |PO1 |PO2 |PO3 |PO4 |POS5 PO6 PO7 PO8 PO9 |PO10
Cco1 1 1 1 1 - 2 2 1 2 1
CcOo2 - 1 1 2 1 2 1 2 1 1
COos3 1 - 1 - 1 - 1 1 1
Co4 | 1 - 1 - 1 1 - 1 1 1
CO5 - 1 1 1 - - 1 1 1 1
W.AV |06 |08 | 08 1 (02 12 08 12 [1.2 1

S =Strong (3), M-Medium (2), L- Low (1)

POs vs COs Interpre
PO Weighted Average

PO1 0.6
PO2 0.8
PO3 0.8
PO4 1.0
PO5 0.2
PO6 1.2

0.8

and nucleic acids.
een Protein-Carbohydrate; Metalloprotein; Pi...Piinteractions,
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Student Choice and it may be conducted by parallel sections (DSE)
Major Electives-DSE

Semester-1111

Introduction to Neural Networks

Program: M.Sc.,

Semester: 111 (2025-2026 Onwards)

Course Title and Code: Introduction to
Neural Networks
Subject Code: 25MBI3E6

Class Time: As per Time Table

Name of the Course Teacher

Dr. RM. Vidhyavathi

Mobile: +91 9444835869

E-mail: vidhyavathirm@ pauniversity.ac.in

Course Brief:

The course introduces the theory and practice of neural ffers the
principles of neurocomputing with artificial neur i ressing
real-world problems such as classification, regressio mining,
time-series modelling, etc. Two main ta upervised and unsupervised
learning. Supervised learning is studied ith , and non-linear
models such as multilayer perceptrons and orks. Unsupervised

learning in all these neural n
neural networks are prowided.

overall positive impe

raining “techniques for parameter
mentations in Mat lab of the studied

I attendance record marks the student’s sincerity and has an
his/her personality trait development. The students are asked to

attend the classes on a regular note and those having a minimum scale of 70-75%
attendance are eligible to take up the end-semester examinations as per the University
norms.

Punctuality: It is the most important attribute to be followed and maintained by the
student throughout his/her life which for sure will lead to the path of success. Students
who arrive late by 10mins after the attendance will be marked absent unless there is a
valid reason (medical/ personal emergency) at the discretion of the Head of the
Department.
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Class Participation: A student’s overall growth and personality development is based on
his/her involvement in the class not just by mere presence but rather being interactive
through questioning that will lead to propagation of ideas, initiation of thought-provoking
process and much more that will provide a wholesome enriched classroom experience.
Therefore, students are advised to be more attentive so that they learn from one another
and develop quality-based knowledge.

Submission of Assignment: Assignments are given to students with just one motive to
get more quantitative and qualitative knowledge insights into the assigned topic/chapter
that will lead to preparation and completion of the assignment in a constructive manner
here just the knowledge provided is not merely counted but also completion prior to
proposed deadline will also have a check on the student’s seri onsideration of the
assignments.

Presentation of Seminar: Apart from the assignments

the information presented helping them
taken as added advantage for the students.

ich actually enhance the
pts provided much efficiently.

malpractices (plag o rights and stealing the patented knowledge)
and the following illNmake them more vigilant in their academic

Jiscretion of the Professor(s) and Board of studies chairman.
Important da te down the important dates and stick to the schedule.

CIA Test |
As per Academic Calendar After CIA Test-I

CIA Test 11 Assignment Seminar

Course Outline: Introduction to Neural Networks

o Introduction to neural networks.

Basics of network training.

Probability density estimation.
Multi-layer perceptrons.

Radial basis function networks (RBFNS).
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e  Committee Machines and Mixtures of Experts.

e  Content includes: Support Vector Machines (SVMs), Neural Networks
for RobotControl.

More books for Reading and Referencing

Neural Networks, Fuzzy Logic and Genetic Algorithms: Synthesis and Applications
Rajasekaran; 2017, ISBN: 978-812-035-334-3

Neural Networks & Learning Machines Pearson Education India; Third editionHaykin;
2009; ISBN -10: 0-13-147-139-2 and ISBN-13: 978-0-13-147139-9

Acrtificial Intelligence 3e: A Modern Approach
Russell; 2015, ISBN-10: 933-254-351-8 and ISBN-13: 978-933-254-35

Machine Learning

DSE-II Course Code: Introduction to Neural N€ : Hours:3
25MBI3E6

Objectivel |To introduce the neural

Introduction to Neural Netw: 3
Intelligence (Al) - Aurtificial ons, Networks oftVArtificial Neurons, Single Layer Perceptrons,
Artificial Neural Networks (AN

Outcome 1 fundamental * principles andtechniques of neural

IT-11

rtificial neural networks.

ayer Perceptions: Hebbian Learning. Gradient Descent
. Practical Considerations. Learning in Multi- Layer

Learning.

Outcome 2 gn the single and multi-layer feed-forwardneural networks.

UNIT-I11I

Objective 3 | To provide knowledge for network tuning and over fitting avoidance.

Bias and Variance: Under-Fitting and Over-Fitting, Improving Generalization.

Outcome 3 | Understand building blocks of Neural Networks.

UNIT-1V

Objective 4 |To offer neural network implementations in Mat lab.

Applications of Multi-Layer Perceptrons: Radial Basis Function Networks: Introduction,
Radial Basis Function Networks: Algorithms and Applications, Committee Machines.

Outcome 4 |Understand the differences between networks forsupervised and unsupervised
learning.
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UNIT-V

Objective 5 | To demonstrate neural network applications on real-worldtasks.

Self Organizing Maps: Fundamentals, Self Organizing Maps: Algorithms and Applications,
Learning Vector Quantisation, Overview of More Advanced Topics.

Outcome 5 |Investigate the principal neural network models andapplications.

Suggested Readings:
Daniel Graupe (2013). Principles of Artificial Neural Networks, Third edition, WorldScientific
Publishing Co. Pte. Ltd.

Gareth James, Daniela Witten, Trevor Hastie, Robert Tibshirani, (2013),”Introduction toStatistical
Learning”, Springer.

lan Goodfellow, Yoshua Bengio, Aaron Courville ,(2016),”Deep Lea
Rojas, (2013),” Neural Networks: A Systematic Introduction”, Springer
Christopher M. Bishop, (2013),” Pattern Recognition and hine Lea
Pearson, Nigel C. Steele, Rudolf F. Albrecht ,(2012) i
Algorithms”, Springer Science & Business Media
Richard O. Duda, Peter E. Hart, David G. Stork ,(
Sons, Second Edition.

” MIT Press . Raul

nce &Business Media.
”, Springer. David W.
ets and Genetic

John Wiley &

Online Resources:
1.https://www.analyticsvidhya.com/blog/20
2. https://www.geeksforgeeks.org/self-organi

Course K1 K2
Outcome

K5 K6

COo1

CO2

CO3

CO4

ANRNANEN
ANANENENEN

CO5

K1-Remember |K2- |K4-Analyze |K5-Evaluate |K6-Create

Course designed.by:

PO5 | PO6 | PO7 | PO8 | PO9 | PO10
- 1 1 1 1 1
- 1 1 1 1 1
1 1 1 1 1
CO4 3 3 2 - 1 2 1 2 1 2
CO5 3 3 2 2 1 2 2 2 3 3
W.AV 3 26 | 08 | 04 | 04 | 14 | 12 | 14 | 14 1.6

S =Strong (3), M-Medium (2), L- Low (1)

POs vs COs Interpretation

PO Weighted Average | Interpretation
PO1 3.0 Strongly aligned with all COs
PO2 2.6 Moderately aligned.
PO3 0.8 Low alignment
PO4 0.4 Low alignment
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https://www.google.co.in/search?sa=X&hl=en&biw=1366&bih=672&tbm=bks&tbm=bks&q=inauthor%3A%22Ian%2BGoodfellow%22&ved=0ahUKEwjm5cno2-PYAhUBXqwKHYbID2IQ9AgIKjAA
https://www.google.co.in/search?sa=X&hl=en&biw=1366&bih=672&tbm=bks&tbm=bks&q=inauthor%3A%22Aaron%2BCourville%22&ved=0ahUKEwjm5cno2-PYAhUBXqwKHYbID2IQ9AgILDAA
https://www.google.co.in/search?sa=X&biw=1366&bih=672&tbm=bks&tbm=bks&q=inauthor%3A%22David%2BW.%2BPearson%22&ved=0ahUKEwjQuvzf2OPYAhUSOawKHfziDF0Q9AgIMDAB
https://www.google.co.in/search?sa=X&biw=1366&bih=672&tbm=bks&tbm=bks&q=inauthor%3A%22David%2BW.%2BPearson%22&ved=0ahUKEwjQuvzf2OPYAhUSOawKHfziDF0Q9AgIMDAB
https://www.google.co.in/search?sa=X&biw=1366&bih=672&tbm=bks&tbm=bks&q=inauthor%3A%22Nigel%2BC.%2BSteele%22&ved=0ahUKEwjQuvzf2OPYAhUSOawKHfziDF0Q9AgIMTAB
https://www.google.co.in/search?sa=X&biw=1366&bih=672&tbm=bks&tbm=bks&q=inauthor%3A%22Nigel%2BC.%2BSteele%22&ved=0ahUKEwjQuvzf2OPYAhUSOawKHfziDF0Q9AgIMTAB
https://books.google.co.in/books?id=JMuqCAAAQBAJ&printsec=frontcover&dq=editions%3AKaqFbB1gTN0C&hl=en&sa=X&ved=0ahUKEwjQuvzf2OPYAhUSOawKHfziDF0Q6AEILjAB
https://books.google.co.in/books?id=JMuqCAAAQBAJ&printsec=frontcover&dq=editions%3AKaqFbB1gTN0C&hl=en&sa=X&ved=0ahUKEwjQuvzf2OPYAhUSOawKHfziDF0Q6AEILjAB
https://books.google.co.in/books?id=JMuqCAAAQBAJ&printsec=frontcover&dq=editions%3AKaqFbB1gTN0C&hl=en&sa=X&ved=0ahUKEwjQuvzf2OPYAhUSOawKHfziDF0Q6AEILjAB
https://www.google.co.in/search?sa=X&hl=en&biw=1366&bih=672&tbm=bks&tbm=bks&q=inauthor%3A%22Richard%2BO.%2BDuda%22&ved=0ahUKEwjF2-ih2uPYAhUQbK0KHarxBmsQ9AgIKjAA
https://www.google.co.in/search?sa=X&hl=en&biw=1366&bih=672&tbm=bks&tbm=bks&q=inauthor%3A%22Richard%2BO.%2BDuda%22&ved=0ahUKEwjF2-ih2uPYAhUQbK0KHarxBmsQ9AgIKjAA
https://www.google.co.in/search?sa=X&hl=en&biw=1366&bih=672&tbm=bks&tbm=bks&q=inauthor%3A%22David%2BG.%2BStork%22&ved=0ahUKEwjF2-ih2uPYAhUQbK0KHarxBmsQ9AgILDAA
https://books.google.co.in/books?id=Br33IRC3PkQC&printsec=frontcover&dq=editions%3AzRcudctnkbQC&hl=en&sa=X&ved=0ahUKEwjF2-ih2uPYAhUQbK0KHarxBmsQ6AEIKDAA
https://www.analyticsvidhya.com/blog/2022/01/introduction-to-neural-networks/
https://www.geeksforgeeks.org/self-organising-maps-kohonen-maps/

PO5 0.4 Low alignment
PO6 1.4 Low alignment
PO7 1.2 Low alignment
PO8 1.4 Low alignment
PO9 1.4 Low alignment
PO10 1.6 Low alignment

Assignment & Seminar - Introduction to Neural Networks
1. Describe the relation between real brains and simple artificial neural network models.

2. Explain and contrast the most common architectures an

Multilayer Perceptrons, Radial-Basis Function Networks,
Kohonen Self-Organizing Maps.
3. Discuss the main factors involved in achieving g learning
performance in neural network systems.

4. Describe the equations using vector expressions.

learning algorithms for

mittee Machines, and

generalization

5. ldentify the main implementation i eural network systems. Evaluate

the practical considerations in app

regression problems.
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Student Choice and it may be conducted by parallel sections (DSE)
Major Electives-DSE

Semester-111

Data Warehousing and Data Mining

Program: M.Sc., Semester: 111 (2025-2026 Onwards)
Course Title and Code: Data Class Time: As per Time Table
Warehousing and Data Mining
Subject Code: 25MBI3E7
Name of the Course Teacher Dr. RM. Vidhyavathi
Mobile:  +91 9444835869 E-mail: vidhyavathirm@a

pauniversity.ac.in

Course Brief:

powerful new technology with great potential to st important
information in their data warehouses. Data mining d behaviors,
allowing businesses to make proactivg [ isi e automated,

prospective analyses offered by data lyses of past events
provided by retrospective tools typical of C ata mining tools can
answer business questions that traditionall ' 0 to resolve. They scour
databases for hidden patterns, finding predictive infarmati experts may miss because it

using PowerPoint presentations.

of presentation using advanced technologies devices

Students are expected to attend class every day. Minimum attendance to be eligible to take
end-semester-examination is 80%. It is also essential that the students study regularly.
Punctuality: Punctuality is very important in the course, because if student are late, you not
only waste your time, but other student’s. You will also disturb others when you go into the
lecture class or laboratory after the class begins. Therefore, please arrive at the class on time.
Names of late students will be recorded by mentor and marks from Course performance will
be deducted. An excuse for being absent from class shall be a medical or personal emergency
acceptable at the discretion of the Head of the Dept.
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Class Participation: Class participation and interaction helps to form a complete educational
experience. However, class participation and interaction is to be relevant to course content
and context. Deviant behavior may lead to dismissal or suspension.

Submission of Assignment: Assignments are given to students with just one motive to get
more quantitative and qualitative knowledge insights into the assigned topic/chapter that will
lead to preparation and completion of the assignment in a constructive manner here just the
knowledge provided is not merely counted but also completion prior to proposed deadline
will also have a check on the student’s serious consideration of the assignments.

Presentation of Seminar: Apart from the assignments the concerned instructors also allocate
the students with a topic or based on their interests to present seminar that will aid them built
their confidence levels, command over English language to com icate with precision and
fluently. In addition, the fellow students are encouraged to pose qu s that will instigate

Assignment Seminar
After CIA Test-I

o decision support through warehousing and mining of data.

e Areas with data mining will include justifying the need for knowledge recovery in
databases, data mining methods such as clustering, classification, Bayesian networks,
association rules, and visualization.

e Data warehouse including efficient data retrieval using bitmap and join indexes,
reporting, ad hoc querying, and multi-dimensional operations such as slicing,
dicing, pivoting, drill-down, and roll-up operation.

e Data extraction, transformation, loading techniques for data warehousing.

e Machine learning schemes in data mining.

e Database Concepts and Architecture.

e Data Modeling using Entity Relationship Diagrams.
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e Referential integrity, entity integrity, and other constraints. Defining a relational
schema from an ER diagram.
e Machine learning schemes in data mining.

More books for Reading and Referencing

ata Warehousing and Mining - 2012

ITLESL, Pearson Education India (ISBN : 8131799050, 9788131799055)
Data Mining Data Warehousing and Olap — 2009

Gajendra Sharma, S. K. Kataria & Sons (ISBN: 8189757474, 9788189757472)

Data Warehousing Olap and Data Mining —2006

Data Warehousing: Architecture and Implementation — 1999
Mark Humphries, Michael W. Hawkins, Michelle C. Dy, Prentic
(ISBN:0130809020, 9780130809025)

DSE-11 CourseCode: Data W i Hours:3
25MBI3E7

Objective -1 | To introduce s ts and techniques of Datamining and Data
Warehousing.

Overview and Conceg
Planning and Requi 2r0j ning and management, Collecting the requirements.
Architecture And |

presentation: Principles of dimensional modeling, Dimensional
a extraction, transformation and loading, data quality. Information
Access and Delivery: ing information to classes of users, OLAP in data warehouse, Data
warehousing and the Web. Implementation and Maintenance: Physical design process, data
warehouse deployment, growth and maintenance.

Outcome -2 | Understand the concepts of OLAP and OLAP tools. To understand the clustering
methods and apply algorithms to datasets.

UNIT-II

Objective -3 | To gain experience of doing independent study and research.

Introduction: Basics of data mining, related concepts, Data mining techniques. Data Mining
Algorithms: Classification, Clustering, Association rules. Knowledge Discovery: KDD Process.
Web Mining: Web Content Mining, Web Structure Mining, Web Usage mining.
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Outcome -3 |Recall the concepts of mining methods and classificationtypes and apply the
algorithms to datasets.

UNIT-IV

Objective-4 | To study the methodology of engineering legacy databases for data warehousing and
data mining to derive business rules for decision support systems.

Advanced Topics: Spatial mining, temporal mining. Visualization : Data generalization and
summarization-based characterization, Analytical characterization: analysis of attribute relevance,
Mining class comparisons: Discriminating between different classes, Mining descriptive statistical
measures in large databases Data Mining Primitives, Languages, and System Architectures: Data
mining primitives, Query language, Designing GUI based on a
data mining query language.

Outcome -4 | Build competitive advantage through proactive analy:
identifying new trends and behavior’s.

redictive modelling, and

UNIT-V

Objective -5 | Develop and apply enthusiasm for learning. Cla icipati couraged in this

course.
DBMS: Introduction, overview and types. Rela se. Relational
database-Introduction to relational DB, Data Defini i i bjects, Views,

es; E-R Model -
ucing E-R Diagrams to
Basic Concepts;

Entity and entity sets; Relations and relatio
tables Network Data Model Basic conce

Introduction to Distributed Database Processing; 3 ORACLE and SQL- introduction

and functions in DBMS; SYB

Outcome 5 | Differentiate dat ilesystem by enumerating the features provide
by database i i h function and benefit.

Suggested Readings:

Kimball, R. (2013), A Olklt” John Wiley.
Kamber, H., Kaufman %
Feldman, R and

ining Handbook: Advanced approaches in
niversity Press.

3 dge Discovery in Bioinformatics, John Wiley &Sons.
William F

Edition.

Mallach, (2002) > Deeisi pport And Data Warehouse Systems”, Tata McGraw-HillEducation.

Online Resources:
1. https://www.montecarledata.com/blog-data-warehousing-guide/
2. https://www.tutorialspoint.com/dwh/dwh_olap.htm

Course K1 K2 K3 K4 K5 K6
Outcome
COo1 v v v v v
CO2 v v v v v
COo3 v v v v v
CO4 v v v v v
CO5 v v v v v

K1-Remember |K2-Understand K3-Apply [K4-Analyze |K5-Evaluate |K6-Create

Course designed by: Dr. RM. Vidhyavathi
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Course Outcome VS Programme Outcomes

PO1 PO2 |PO3 |PO4 |PO5 | PO6 | PO7 | PO8 | PO9 | PO10

COo1

CO2

CO3

CO4

W Wl N N W

CO5

W.Avg | 2.6

supported
supported
Moderately supported
Moderately supported

a warehousing and data mining.

Data ware ign and implementation: multidimensional data model,
casestudy using'Oracle technology.

Data mining core algorithms: statistical modeling, classification,
clustering,association rules.

Patterns of data mart development.

Providing OLAP (On-line Analytical Processing) to User-Analysts.
Designing GUI based on a data mining query language.
Descriptive statistical measures in large databases Data Mining
Primitives,Languages, and System Architectures.

Database Support to Data Mining.

Association rules and Knowledge Discovery process.
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c oo o

Data Warehousing Technology.
Prism Solutions.

Analytical characterization.
Discuss about Introduction to Distributed Database Processing.
Model development, schema design for a data warehouse.
Explain DBMS functions.

Purpose of building a DBMS system and RDBMS system.
Compare between File systems and database systems.

Explain the relational model with suitable example.

Reducing E-R Diagrams to tables.
Define the following terms.

Tuple

Attribute

Domain

Primary Key

Foreign Key
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Student Choice and it may be conducted by parallel sections (DSE)
Major Electives-DSE

Semester-I111
Programming in C and C++
Program: M.Sc., Semester: 111 (2025-2026 Onwards)

Course Title and Code: Programming in C | Class Time: As per Time Table
and C++
Subject Code: 25MBI3E8

Name of the Course Teacher Dr. RM. Vidhyavathi

Mobile: +91 9444835869 E-mail: vidhyavathi gappauniversity.ac.in

Course Brief:

This course provides a fast-paced introduction
languages. To learn the required background knowledge, 1
pointers, preprocessor macros, object-oriented ramming,
inevitably use any of those incorrectly. In comp i se computer
programming language used along with i : ough C was
designed for implementing system softwaremit i veloping application
software. It is widely used on differer orms and computer
architectures, and several popular compiler? influenced many other
popular programming languages.

language features. SQm icati mains include systems software, device drivers,
embedded Ve ' ) anee server and client applications, and entertainment

teaching of delivering the courses are as follows through

odologies:

e Lectures cOven eoretical part using PowerPoint presentations.

e Delivering the es in the form of presentation using advanced technologiesdevices
such as smart board.

e Case-studies and Review questions

Attendance: Having good attendance record marks the student’s sincerity and has an overall

positive impact on his/her personality trait development. The students are asked to attend the

classes on a regular note and those having a minimum scale of 70-75% attendance are eligible

to take up the end-semester examinations as per the University norms.

Punctuality: It is the most important attribute to be followed and maintained by the student

throughout his/her life which for sure will lead to the path of success. Students who arrive late

by 10 mins after the attendance will be marked absent unless there is a valid reason (medical/

personal emergency) at the discretion of the Head of the Department.
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Class/Lab Participation: A student’s overall growth and personality development is based
on his/her involvement in the class not just by mere presence but rather being interactive
through questioning that will lead to propagation of ideas, initiation of thought-provoking
process and much more that will provide a wholesome enriched classroom experience.
Therefore, students are advised to be more attentive so that they learn from one another and
develop quality-based knowledge.

Submission of Assignment: Assignments are given to students with just one motive to get
more quantitative and qualitative knowledge insights into the assigned topic/chapter that will
lead to preparation and completion of the assignment in a constructive manner

here just the knowledge provided is not merely counted but also completion prior to
proposed deadline will also have a check on the student’s s
assignments.

Presentation of Seminar: Apart from the assignments t i tors also allocate
the students with a topic or based on their interests to prese i aid them built
their confidence levels, command over English | recision and
fluently. In addition, the fellow students are enco ill instigate
interest and provide update in that particular topic i ented helping
them to prepare for their examinations thz ded advantage for the students.
Preparedness: At the end of every class, s
be taken in the next class using these dete
that will be covered in the upcoming lectures allypenhance the student’s capability
to grasp the knowledge and A 1 .
Academic Dishonesty: Thi ach that every student should be aware of.
Thus, the respective fae dents of possible means of academic

s consideration of the

Assignment Seminar
After CIA Test |

Course Outline: Programming in C and C++

1. Introduction to compiling and software development life cycle

2. Basic scalar data types, operators, variables, statements, flow control, streamedinput/
output, conversions, preprocessor.

Declaring, defining and invoking functions.

Strings processing, exceptions handling, dealing with namespaces.

Object-oriented approach.

It discusses class and objects.

Defining overloaded operators, File input and output functions.
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8. The above said methods are used to create a bioinformatics related programs in Cand
C++.

More books for Reading and Referencing

C++ Programming Today — 2011
Johnston, Barabara : ISBN-10: 812-033-831-6, ISBN-13: 978-812-033-831-9

Practical C++ Programming — 2003
Steve Oualline,”O'Reilly Media, Inc and (ISBN: 0596004192, 9780596004194)
Advanced Graphics Programming In C & C++ - 1993

Roger T. Stevens,BPB Publications and (ISBN: 817029228X, 97881
Computer Programming with C++ - 2017

Kunal Pimparkhede, Cambridge University Press,
(ISBN: 1316506800, 9781316506806)

Semester-I1

DSE-II Course Code: S:3 Hours:3
25MBI3ES8
Objectived |To learn the fundamental prog ) methodologies

and names in C, Reading and Writing to
Standard input and output (I essions, Operators, Hierarchy of operators,

laboratory experiences.

itialization, 1D and 2D Arrays, Functions in C, Passing
ge Classes in C, Introduction to Pointers, Pointer notations,

Applying Pointe , More Data Types, Storage classes, C preprocessor.

Outcome=2 programs that demonstrate effective use of C+features.
UNIT Il

Objective3 e, document, test, and implement a well-structured, robust

computer program using the C programming language.

Structure & Unions: Collecting Data Items of Different Types, Unions: Another Way to
Collect Dissimilar Data, File input and output operations. Standard functions in the ‘C’ graphics
module.

Outcome-3 | Understand and use the common data structures typically found in C++ programs -
namely arrays, strings, lists, trees, and hash tables.

UNIT IV

Objective-4 |To code, document, test, and implement a well-structured, robust
computer program using the C++ programming language.
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Introduction to C++- History- Features- Installation-C++ Program-C++ cout, cin, endl- Variable-
Data types- Keywords- Operators- Object oriented programming concepts- inheritance,
polymorphism, and encapsulation. C++ Control Statement: if-else-switch- For Loop- While Loop-
Do-While Loop- Break Statement- Continue Statement- Goto Statement- Comments.

Outcome-4 | Create programs that measure or simulate performance and use them to analyze
behavior.

UNIT V

Objectiveb | Be able to apply object oriented or non-object oriented techniques tosolve bigger
computing problems

C++ Functions: Call by value & reference- Recursion- Storage Classes- Arrays: Array to Function-
Multidimensional Arrays-C++ Pointers-: Pointers-C++ Object Class- OOPs Concepts- Object
Class- Constructor- Destructor- this Pointer- static-Structs- Enumération- Friend Function- C++
Namespaces- Templates: Templates- C++ Strings: Strings-Exce s-:Exception Handling:
try/catch- User-Defined-Programs.

le bioinfo

Outcomeb Apply Programming constructs to develop ics programs and

tools.

Suggested Readings:
Balagurusamy (2017), “Programming in ANSI C “,
Edition.

Object Oriented Programming with C++, 8
Herbert Scheldt (2009),”C++: The Complete
Edition.
Jesse Liberty, (1998),”Teach Yourself C++ in ams,Publishing 2nd edition.Marshall
A. D, (1999),”Programming in C”, Nikos Drako

Brian W. Kernighan, Dennis C programming Language”, PrenticeHall.
ms in C and C++ “, O’Reilly. Guigo, R. &

Michael Barr, (1999),” Progra
Gilbert D., (2002) “A i formatics”, Springer- Verlag, Berlin.Dan Gookin, (2004)
d edition.

“C for Dummies”
Parthasarathy, S. D3 SSen rogramming for Life Sciences”, Ane’s Books India,
New Delhi. Y. Dani :

2: https;//b C

Course K2 K3 K4 K5 K6
Outcome
COo1 v v v v
CO2 v v v v
CO3 v v v v v
CO4 v v v v v
CcO5 v v v v v
|

K1-Remember |K2-Understand ~ |K3-Apply [K4-Analyze |K5-Evaluate |K6-Create

Course designed by: Dr.RM.Vidhyavathi
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Course Outcome VS Programme Outcomes

PO1|PO2 | PO3 | PO4 | PO5 |PO6 |PO7 |PO8 |PO9 |PO10
Cco1 3 3 2 2 2 |3 2 2 2 2
CcOo2 3 2 1 - 1 |1 1 - 2 1
COos3 3 3 1 1 1 |2 2 2 1 1
CO4 3 3 1 2 1 |2 2 2 1 1
CO5 3 3 1 2 1 |2 2 2 2 1
WAvg| 3 (28|12 |14 ]| 12 |2 1.8 16 |12
S -Strong (3), M-Medium (2), L- Low (1)
POs vs COs Interpretati
PO Weighted Average
PO1 3.0
PO2 2.8
PO3 1.2
PO4 1.4
PO5 1.2
PO6 2.0
PO7 1.8
PO8 1.6

ngin C and C++

level language like C/C++, the programming

ware tools in the programming process.
load, save, and debug a C/C++ program.

Create and analyze algorithms for solving simple problems.

Analyze, explain and trace the behavior of simple programs involving the fundamental
programming constructs addressed in the course.

Write programs that use each of the following fundamental programming constructs:
basic computations, simple console 1/O, standard conditional and iterative structures
(including pretest and posttest loops, counter-controlled loops, and conditionals).

To demonstrate an understanding of primitive data types, values, operators and

expressions in C/C++.
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Student Choice and it may be conducted by parallel sections (DSE)
Major Electives-DSE
Semester-I111
Cell Communication and Cell Signaling

Program: M.Sc., Semester: 111 (2025-2026 Onwards)

Course Title and Code: Cell Class Time: As per Time Table
Communication and Cell Signaling
Subject Code: 25MBI3E9

Name of the Course Teacher
Mobile: +91 - 94869 81874 -

Course Brief:

Cell communication and cell biology course deals iology of cell
signaling. The students will gain an insight into the fundamen cell to cell
communication and signaling uptake of mole including
membrane-protein and protein-protein interactions,
will learn about Morphogenesis and orgamegenesis. ures will deal
with cell cycle signaling system and cell de

Teaching Methods: The mode of teaching @ ’ are as followsthrough
these below mentioned methodologies:
e Delivering the lectures )N using advanced technologies devices

such as smart board.
e Video-conferengi t from experts belonging to overseas

ord marks the student’s sincerity and has an

Attendance: Havie
iti trait development. The students are asked

overall pos

e and those having a minimum scale of 70-75%
e end-semester examinations as per the University

Y important attribute to be followed and maintained by the student
throughout his i h for sure will lead to the path of success. Students who arrive

valid reason (medical/"personal emergency) at the discretion of the Head of the Department.
Class Participation: A student’s overall growth and personality development is based on
his/her involvement in the class not just by mere presence but rather being interactive
through questioning that will lead to propagation of ideas, initiation of thought-provoking
process and much more that will provide a wholesome enriched classroom experience.
Therefore, students are advised to be more attentive so that they learn from one another and
develop quality-based knowledge.

Submission of Assignment: Assignments are given to students with just one motive to get
more quantitative and qualitative knowledge insights into the assigned topic/chapter that will
lead to preparation and completion of the assignment in a constructive manner here just the
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knowledge provided is not merely counted but also completion prior to proposed deadline
will also have a check on the student’s serious consideration of the assignments.
Presentation of Seminar: Apart from the assignments the concerned instructors also
allocate the students with a topic or based on their interests to present seminar that will aid
them built their confidence levels, command over English language to communicate with
precision and fluently. In addition, the fellow students are encouraged to pose questions that
will instigate interest and provide update in that particular topic besidesthe information
presented helping them to prepare for their examinations that can be taken as added
advantage for the students.

Preparedness: At the end of every class, the concerned instructor tells the students what
will be taken in the next class using these details the studen ould be aware of the

Subject to change clause: Based on the
competitive demands of the discipline the

Important dates: Pl note down the i and stick to the schedule
CIA Test | Seminar

After CIA Test-I

Course Outline: auNi and Cell Signaling
: teractions — understanding the entry process

Signaling through G-protein coupled receptor.
e Principles of cellular communication and regulation of hematopoiesis.

e Cell adhesion and role of different adhesion molecules.

e Genetic rearrangements in progenitor cells, oncogenes, tumor suppressor genes.
e Programmed cell death, aging and senescence.

e Morphogenesis and organogenesis in animals and plants.
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More books for Reading and Referencing

Molecular Cell Biology (Fourth Edition) by Harvey Lodish, Arnold Berk, David Baltimore; 1999,
ISBN-13: 978-0716737063, ISBN-10: 071673706 X

Handbook of Cell Signaling by Edward A. Dennis; 2009, ISBN: 9780123741455

Handbook of Cell Signaling (Second Edition) by Ralph A. Bradshaw and Edward A. Dennis;
2015; ISBN: 978-0-8153- 4244

Cell Signaling: principles and mechanisms by Wendell Lim, Bruce Mayer, Tony Pawson

Cell Communication: Understanding how Information is Stored and Used in Cells by Michael
Friedman, Brett Friedman, 2005; ISBN 10:1404203192, ISBN 13: 9781404203198

Cell-to-Cell Communication by Walmor C. De Mello; 2012; IS 3:978-1-4612- 9006-7

Semester-I11
DSE-11| Course Code: Cell Communication and CellSi ing redits: [Hours: 3
25MBI3E9

Objective -1 [To study the cellular morphology, fun understanding of

genome organization.

pathogens like bacteria,
viruses into animal and plant host cells, alterat pathogens, virus-induced
cell transformation, pathogen-induced diseases i

and abnormal cells.

Outcome - 1 and organogenesis to describe how cells
e specific signaling pathways.
Objective - 2 C : ced concept those are covered experimental basis of
] erimental methodologies in molecular cell biology

and quorum

able to learn components and properties of major cell signaling
ol of gene expression and cellular metabolism.

Outcome - 2

UNIT — 111

Objective -3 ([To pro the student with a strong foundation for principles of cell
communication

Cellular communication: General principles of cell communication, cell adhesion and roles of
different adhesion molecules, gap junctions, extracellular matrix, integrins, neurotransmission and
its regulation and Regulation of hematopoiesis.

Outcome -3 |[Recognize and discuss the main types of cell communication,including the signal
molecules.

UNIT -1V

Obijective - 4 [To make the students to understand the genetic rearrangement
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Cellular and genetic alterations: Genetic rearrangements in progenitor cells, oncogenes, tumor
suppressor genes, cancer and the cell cycle, virus-induced cancer, metastasis, interaction of cancer
cells with normal cells, apoptosis, therapeutic interventions of uncontrolled cell growth. Pr med cell
death, aging and senescence.

Outcome - 4 [To understand the importance of genetic alteration

UNIT-V

Objective - 5 [To find out the methods for analyzing the cell morphogenesis and organogenesis

Morphogenesis and organogenesis in animals: Cell aggregation and differentiation in
Dictyostelium; axes and pattern formation in Drosophila, amphibia and chick; organogenesis — vulva
formation in Caenorhabditis elegans, eye lens induction, limb development and regeneration in
vertebrates; differentiation of neurons, post embryonic development- larval formation,
metamorphosis; environmental regulation of normal development; sex @etermination. Morphogenesis
and organogenesis in plants: Organization of shoot and root apl eristem; shoot and root
development; leaf development and phyllotaxy; transition to_flowering, I meristems and floral
development in Arabidopsis and Antirrhinum.

Outcome - 5 }Analyze the general cellular morphogenesis and o i imal and plant.

Suggested Readings:
Pfeffer U (2013) Cancer Genomics; Springer.

Scott F. Gilbert (2013) Developmental Biology; Tenth ion; Si i Inc., Sunderland,
USA.

Henry C. Pitot (2002) Fundamentals of Oncelo d and Expanded; Marcel
Dekker, Inc., New York, USA.

Wolfgang Arthur Schulz (2005) Molecular Bioloeg Huma rs; An Advanced Student’s
Textbook; Springer, USA.
Raymond W. Ruddon, Daniel er Biology; Fourth Edition; OXFORD University
Press, NewYork, USA.
Bunz F (2016) Principles

Online Resources:
1. https://elifesciences.a
2. https://academic.oup.c

Course K4 K5 K6
Outcome

CO1 v v

CO2 v v

CO3 v v

CO4 v v

CO5 v v

K1-Remember |K2-Unde K3-Apply K4-Analyze  [K5-Evaluate  |K6-Create

Course designed by: Dr. M. Karthikeyan
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Course Outcome VS Programme Outcomes

CO PO1 |PO2 |PO3 |PO4 |PO5 PO6 |PO7 |PO8 [PO9 |PO10
Co1 2 2 2 2 1 2 2 2 2 2
CO2 2 2 3 2 2 2 2 2 1 2
CO3 2 1 1 1 2 2 1 1 2 1
CO4 1 1 2 2 1 2 1 2 1 1
CO5 2 1 2 1 1 2 2 1 2 2

W.AV 1.9 14 2 14 14 2 1.8 1.8 1.8 1.8

NS A - o o R

10. Define bacterial and plant two-component systems?

S =Strong (3), M-Medium (2), L- Low (1)

POs vs COs Interpretation

PO Weighted Average
PO1 1.9
PO2 14
PO3 2.0
PO4 1.4
PO5 14
PO6 2.0
PO7 1.8
PO8 1.8
PO9 1.8

Define Regulation o

Discuss about the neurotransmission.
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Student Choice and it may be conducted by parallel sections (DSE)
Major Electives-DSE
Semester-I111
Big data analysis and Next Generation Sequencing

Program: M.Sc., Bioinformatics Semester : 111 (2022 Onwards)
Course Title: Big data analysisand | Class Time: As per Time Table
Next Generation Sequencing
Subject Code: 25MBI3E10

Name of Course Teacher Dr. Sanjeev Kumar Singh
Dr. M. Karthikeyan
Mobile: +91 - 98944 29800 & E-mail : sksingh@alagapp

+91 - 94869 81874 karthikeyanm@ '
Course Brief:

The course portrays the crucial ideas of &ssential Pac
Data structures, control loops of R-language; filexations grap ibrari 2and plots;
Overview of Statistical packages and Bloconductor libraries, Data representation in R;
concepts and Principles of Genomics/Epi€ 1 fSequen ing: Sanger’s dideoxy
method, Microarray and RNA-seq, Next\Generati hnology; Impact of

transcriptomics on biology; Data analysis: , Data, mi y; Mapping algorithms.
Measuring gene, INCRNA, siRNA from RNA- : equence assembly concepts
challenges and Algorithms [ ds using graph theory, Gene prediction
annotation and gene ontolog enetic variants from genome sequence
SNPs, SNVs, trans >ene expression analysis, Differential
expression analys el annotating histone markers, Cloud computing

art will be delivered using PowerPointpresentations.
alyze biological problems using softwares andtools

attendance is essef 0 gain academic achievement. As per the University norms, the
students having a minimum scale of 70-75% attendance are only qualified to write their end-
semester examinations.

Punctuality: Punctuality is the most important quality for the student to be followed and
maintained to achieve success. Students who arrive late by 10 mins to the class without any
vital reason will be marked absent in the attendance register. On the other hand, valid excuse
including personal or medical emergency is acceptable, with prior consent by the Head of the
Department.

Class Participation: A student’s overall growth and personality development is based on
his/her involvement in the class not just by mere presence but rather being interactive through
questioning that will lead to propagation of ideas, initiation of thought-provoking practice
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and much more that will provide a wholesome enriched classroom experience. When students
participate, they learn from one another and gain their knowledge better.

Submission of Assignment: Assignments are given to students in order to apply the concepts
for deeper understanding of the subject. Therefore, each student will be allocated two
assignments for the course, covering the entire topic. Students will be given deadline to
submit the assignment by the course instructor and good preparationof assignment will help
the students for their final exams.

Presentation of Seminar: Apart from the assignments, students are supposed to give anoral
presentation during the class seminar hours in their assigned topic. The concerned instructor
will encourage the participants to ask valid questions during seminar presentation in order to
put up their confidence levels and communication skills. In addi students will be able to
gain information and can be updated in their course.
Preparedness: At the end of every class, the concerned i
the details that will be handled in the next class to increase ess related to
the topics.

course syllabus will be r
Professor(s) and Board of st

Assignment 11 Seminar

After CIA tests

plotting of de

e Concepts of ge ics and epigenomics, methodology and principle of sequencing,
Genome projects of model organisms, ChlP-chip ChlP-seg- techniques, Methylation of
DNA and genetics; volume of data produced and important repositories.

e Analysis of data: gene expression analysis, statistical methods, Mapping algorithms such
as Burro-Wheeler; Measuring gene, INCRNA, siRNA from RNA- seq NGS data; Gene
prediction and annotation; gene ontology (GO); Genome-
wide annotation methods; Algorithms for assembling short reads using graph theory such
as Hamiltonian cycle and de Brjin;
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e Genetic variants identification from genome sequence; preface to various applications.
Concepts and algorithms to measure transcriptional regulation, small RNA analysis,
validation of whole-genome database.

e Finding of differential Gene and Allele-specific expression, Organizing genetic, Non-
synonyms (SIFT, Polyphen), Regulatory and Synonyms variants, , Hidden Markov
model annotating histone markers,

More books for Reading and Referencing

The R Book-Michael J Crawley
Publisher: John Wiley & Sons, January 1, 2007. (ISBN: 978-0-470-97392-9)
Data Analysis and Graphics: Using R - J. H. Maindonald and John B
Publisher: Cambridge University Press, 06-May-2010. (ISBN: 978-0-521-
Epigenetics: Current Research and Emerging Trends - Brian P.
Publisher Caister Academic Press, July 2015. (ISBN: 978-1-9101
Non-coding RNAs and Epigenetic Regulation of Gene Expression: election -
Kevin V. Morris

Computational Methods for Next Generation Se
Mandoiu, Alexander Zelikovsky
Publisher: John Wiley & Sons, October 2016. (1SB

Next-Generation Sequencing Data Analysis- Xinku
Publisher: CRC Press , February

T | Credits:3 | Hours: 3

tors, data frames, lists, matrices, Control loops: if, else, while for
utpu ations. R plots and the graphics library. Overview of Statistical
packages and BiocondU praries in R.

Data representation: Qualitative and quantitative data types, Tabulation and visual display of data,
plotting line plot, scatter plot, frequency histograms, pie-chart, heat map and 3D plots.

Outcome -1 |The student should be able to understand basic use of R statistical package in
biological data

UNIT =11

Objective - 2 | To provide the student with a strong foundation for principles, methods and concepts
of sequencing, Impact of transcriptomics on biology

Concepts of Genomics/Epigenomics: History of genomics; Genome projects of model organisms;
Principle of Sanger’s dideoxy method, Microarray and RNA-seq, Next Generation Sequencing
technology, Different platforms of NGS, Overview of metagenomics principles, Methylation of DNA
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and genetics; histone modifications, ChIP-chip ChiP-seqg- techniques. Impact of transcriptomics on
biology, volume of data produced and important repositories.

Outcome - 2 | The student will have the capacity to comprehend the ideas of Genome projects of
model organisms, Next Generation Sequencingtechnology.

UNIT — 11

Objective - 3 |To create students opportunity to analyze the Big Data, NGS, Microarray, RNA-Seq
of gene, INCRNA, siRNA

Transcriptome NGS/Big Data analysis: Microarray data analysis: gene expression analysis,
statistical methods; relative merits of various platforms. Mapping algorithms such as Burro-Wheeler.
Measuring gene, IncRNA, siRNA from RNA-seq NGS data. Sequence assembly concepts and
challenges in assembling short reads; Algorithms for assembling shorireads using graph theory such
as Hamiltonian cycle and de Brjin; Writing code for assemblin ds Gene prediction and
annotation; gene ontology (GO); Genome-wide annotation metho entification of synteny
between various genomes and challenges.

Outcome - 3 | The students will be able to demonstrate Mi sis, Genome-wide
annotation methods; identification of synten genomes and
challenges

UNIT -1
Objective - 4 | To make the students look thg ification'geneti i genome sequence;

small RNA analysis, validatio

Variant Analysis and computational Epige
sequence: SNPs, SNVs, translocation, copy cepts behind genome-wide

pts and algorlthms to measure

ing the Gene expression, Differential expression,
d Statistical considerations.

Data A i retation:“Gene expression analysis, Differential expression analysis, Allele-

i Xpressi ioritizi ¢ variants, Non-synonyms variants (SIFT, Polyphen),
Ory vrlants Statistical methods on rare variants, Statistical
model annotating histone markers, Cloud computing.

con5|derat|ons

Outcome -5 ould understand the Differential expression analysis of gene, the

Suggested Readings:
Momiao Xiong ”Big Data in Omics and Imaging: Association Analysis” (2017), CRC Press,
ISBN: 978-1-4987-2578-1

Peter Dalgaard “Introductory Statistics with R” (2015) Second Edition, Springer Science &
BusinessMedia. ISBN: 978-0-387-79053-4

Laurens Holmes “Applied Epidemiologic Principles and Concepts” (2017), CRC, ISBN: 978-1-
4987-3378-6 Greg J. Hunt, Juergen R. Gadau "Advances in Genomics and Epigenomics of Social
Insects” 1st Ed, (2017). Frontiers

Ka-Chun Wong “Big Data Analytics Genomics” (2016), Springer, ISBN: 978-3-319-41279-5

lon Mandoiu, Alexander Zelikovsky "Computational Methods for Next Generation Sequencing Data
Analysis" (2016) John Wiley & Sons.
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Shui Qing Ye “Big Data Analysis for Bioinformatics and Biomedical Discoveries” (2016), CRC,
ISBN : 978-1-4987-2454-8

lon Mandoiu, Alexander Zelikovsky “Computational Methods for Next Generation Sequencing
DataAnalysis” (2016), John Wiley & Sons, ISBN: 9781119272175

Hyunjoung Lee, Il Sohn “Fundamentals of Big Data Network Analysis for Research and Industry”
(2016),John Wiley & Sons, ISBN: 978-1-1190-1558-1

Andrew E. Teschendorff “Computational and Statistical Epigenomics™ (2015), Springer, ISBN:
978-94-017-9929-

Online Resources:

1. https://books.google.co.in/books?id=8bMj8m4RDQC&printsec=frontcover&dg=inauthor:%22
John+Maindonald%22&hl=en&newbks=1&newbks_redir=0&source=gb_mobile_search&ovdme=1
&sa=X&redir_esc=y

2. https://www.google.co.in/books/edition/Epigenetics/Im_00QEACAAJ?hl=en

Course K1 K2 K3 K4 K5 K6
Outcome

co1 v v v

CcCO2 v v v v v

CO3 v v v v v

CO4 v v v v

CO5 v v v v
K1- K2-Understand valuate |K6-Create
Remember

PO9 |PO10

2 1

1 1

1 1

1 1

1 1

12 |12 |02 0.2 0.6 1.2 1

rong (3), M-Medium (2), L- Low (1)
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https://books.google.co.in/books?id=8bMj8m4RDQC&printsec=frontcover&dq=inauthor:%22John+Maindonald%22&hl=en&newbks=1&newbks_redir=0&source=gb_mobile_search&ovdme=1&sa=X&redir_esc=y
https://books.google.co.in/books?id=8bMj8m4RDQC&printsec=frontcover&dq=inauthor:%22John+Maindonald%22&hl=en&newbks=1&newbks_redir=0&source=gb_mobile_search&ovdme=1&sa=X&redir_esc=y
https://www.google.co.in/books/edition/Epigenetics/lm_0oQEACAAJ?hl=en

POs vs COs Interpretation

PO Weighted Average | Interpretation
PO1 1.0 Low alignment
PO2 1.0 Low alignment
PO3 1.2 Low alignment
PO4 1.2 Low alignment
PO5 0.2 Low alignment
PO6 0.2 Low alignment
PO7 1.0 Low alignment
PO8 0.6 Low alignment
PO9 1.2 Low alignment
PO10 1.0 Low alignment

Assignment & Seminar - Big Data Analysis and Next
1. Microarray data analysis.
2. Differential expressed gene finding.
3. Next Generation Sequencing technolo
4. Line plot, scatter plot, frequency his ie-cha at mapgand 3D plotsusing
R.
NGS data analysis.
Genome-wide annotati
Identification SNP

© 0 N o U
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Student Choice and it may be conducted by parallel sections (DSE)
Major Electives-DSE

Semester-111

General Microbiology

Program: M. Sc Semester : 111 (2025-2026 Onwards)
Course Title: General Microbiology Class Time: As per Time Table

Subject Code: 25MBI3E11

Name of the Course Teacher Dr. J. Joseph Sahayarayan

Mobile: +91 - 90475 64087 auniversity.ac.in

Course Brief:

This course explain the contributions of v icrobiology,
different system classification, basic structure a eserve food
materials, functions of different cell organelles acteria and
archaebacteria, classification of algae a lifecycle, properties of viruses,
various assay and life cycle of bacteriopk ents, Principle and
applications of bright and dark field microsce A Mmi , polarized and confocal

microscope.
Attendance: Having good ¢ student’s sincerity and has an overall

ent. The students are asked to attend the

Punctuality: It is‘the ‘ ibute to be followed and maintained by the student
throughout his/her life

i : arked absent unless there is a valid reason (medical/
the Head of the Department.

his/her inve i lass not just by mere presence but rather being interactive through
questioning t propagation of ideas, initiation of thought-provoking process and
much more that W gvide a wholesome enriched classroom experience. Therefore, students

are advised to be mo
knowledge.
Submission of Assignment: Assignments are given to students with just one motive to get
more quantitative and qualitative knowledge insights into the assigned topic/chapter that will
lead to preparation and completion of the assignment in a constructive manner here just the
knowledge provided is not merely counted but also completion prior to proposed deadline
will also have a check on the student’s serious consideration of the assignments.

Presentation of Seminar: Apart from the assignments the concerned instructors also allocate
the students with a topic or based on their interests to present seminar that will aid them built
their confidence levels, command over English language to communicate with precision and

attentive so that they learn from one another and develop quality-based

193


mailto:josephj@alagappauniversity.ac.in

fluently. In addition, the fellow students are encouraged to pose questions that will instigate
interest and provide update in that particular topic besidesthe information presented helping
them to prepare for their examinations that can be taken as added advantage for the students.
Preparedness: At the end of every class, the concerned instructor tells the students what will
be taken in the next class using these details the students should be aware of the topics
that will be covered in the upcoming lectures which actually enhance the student’s capability
to grasp the knowledge and concepts provided much efficiently.

Academic Dishonesty: This is an important aspect that every student should be aware of.
Thus, the respective faculty members educate the students of possible means of academic
malpractices (plagiarism, violation of copyrights and stealing thg, patented knowledge) and
the following consequences that will make them more vigilant in thelsacademiccareer.

Subject to change clause: Based on the requirement of student’s feasibility and meeting the
competitive demands of the discipline the syllabus cours red and updated
accordingly at the discretion of the Professor(s) and Board o
Components of Internal Assessment (Max. Ma

CIA Test | CIA Test 11

As per Academic Calendar

Course Outline: General Microbiology (502

1. History of Microbio
2.
3. t&a
4.
5.
6. and life cycle of viruses
7. erent types of Microscope
Semester-111
DSE-II rseCode: General Microbiology T Credits:3 Hours: 3
2 I3E11 (K1-K5)
UNIT - |
Objective -1 | To descri history and scope of microbiology and explain theclassification of
microorganisms.

Overview of History of Microbiology: History and Scope of Microbiology — Generation theory —
Contribution of Leuwenhoek, Louis Pasteur, Robert Koch, Edward Jenner, Joseph Lister,
Winogradsky, Waksman and John Tyndall. Classification of microorganisms - Haeckel’s three
kingdom concept, Whittaker’s five kingdom concept, Carl Woes three domain system, Bacterial
classification according to Bergey’s manual of systemic Bacteriology.

Outcome -1 | Explain the history and scope of microbiology, including the contributions of key
scientists and classification systems.

UNIT -1
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Objective -2 | To find out the methods for analyzing the morphology, cell structure andsubcellular
structures of bacteria.

Morphology and Sub-cellular structures: Morphological types, Cell wall of Gram negative, Gram
positive bacteria and halophiles. Cell wall synthesis. Capsule composition and function. Cell
membranes in Eubacteria, archaebacteria and cyanobacteria, Cell membrane functions. Periplasmic
space. Structure and function of flagella, cilia and pili, gas vesicles, chlorosomes, carboxysomes,
magnetosomes and phycobilisomes. Reserve food materials — polyhydroxy butyrate, polyphosphates,
cyanophycin and Sulphur inclusions. General account onmycoplasma.

Outcome -2 Understand the morphology and sub-cellular structures ofvarious microorganisms,
including bacteria, algae, fungi, and protozoa.

UNIT -1

Objective -3 | To explain the general characteristics, classification, s ure, andreproduction of

eukaryotic microbes including algae and fungi.

Basic concepts of eukaryotic microbes: General characteristics, Classification, Structure and
Reproduction of Algae: Chlorophyta (Green algae), Diatoms,
wall — chemical composition and functions, membranes and the i onal strategles of
fungi. Structure and life cycle of fungi Ascomycetes (Aspergi ycetes (Mucor),

Basidiomycetes (Agaricus) and Protozoa.

Outcome -3 | Analyze the general characteristics, classificatien, , uction of

ssification, cultivation, and
iral-related agents.

Objective -4 | To describe the distinctive prop
purification of viruses. To understa

) ,amorphology and ultra-structure of
Virus, Classification, Cultiva ificati assay of virus. Bacteriophages- structural
organization and life cycle - Iytlc agents - viroid and prion.

Outcome -4 g the structure, classification, and life

( application of bright field, dark field, phase contrast,
fluorescence icre and SEM, Polarized Microscope and Confocal Microscopy.

Outcome -5 icroscopic techniques, such as bright field, dark field, phase
nce, and electron microscopy, to study microorganisms.

Suggested Readings:
Chess, B. (2024) Talaro s¥oundations in microbiology basic principles. New York, NY: McGraw Hill.
Tortora, G.J., Funke, B.R. and Case, C.L. (2023) Microbiology: An introduction. Harlow: Pearson.
Willey, J.M., Sandman, K.M. and Wood, D.H. (2023) Prescott’s microbiology. New York, NY:
McGraw Hill.

Cornelissen, C.N. and Hobbs, M.M. (2020) Microbiology. Philadelphia: Wolters Kluwer.

Chakraborty, P. (2020) A textbook of microbiology. La Vergne: New Central Book Agency.

Stearns, J.C., Surette, M.G. and Kaiser, J. (2019) Microbiology. Hoboken, NJ: John Wiley & Sons, Inc.
Black, J.G. and Black, L.J. (2018) Microbiology: Principles and explorations. Hoboken, NJ: Wiley.
Willey., J.M, Sherwood., L.M, & Woolverton., C.J. (2014).Prescott’s Microbiology.McGraw Hill
Education, Ninth Edition.

Wessner., D,tioiKD ., C,searanC ., T,dnifnaN ., J. (2013). Microbiology. Wiley, First edition. Willey.,
J.M, Sherwood., L.M, & Woolverton., C.J. (2011).Prescott’s Microbiology.McGraw HillEducation,
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Eighth Edition.

Tyagi., R. (2015). Advanced Applied Microbiology. D.P.S. Publishing HouseSharma., P.D.
(2014).Microbiology. Rastogi Publications.

Dubey, R.C. and Maheswari, D.K. (2013). A text book of Microbiology; S. Chand andCompany Ltd,

NewDelhi, 3"d Edition.

Kreig, N.R. Whitman, W. et al, (2012) “Bergeys Manual of Systematic Bacteriology”;Springer,
Volume 5.

Khuntia., B. K. (2011). Basic Microbiology-An lllustrated Laboratory Manual. DayaPublishing
House.

Alcamo, |.E. (2010). “Fundamentals of Microbiology”’; Addison wesley Longman, Inc.California, oth
Edition.

Pelczar, M.J., Chan, E.C.S and Kreig, N.R. (2009). Microbiology — A
Tata McGraw Hill Publishing Company Limited, New Delhi, 5th Edition.
Madigan, M.T., Martinko, J. M., Dunlap, P.V. and Clark, D.P. . ogy of

Microorganisms, Prentice Hall, New Jerry, 12th Edition.

lication basedapproach,

Private Limited.
Glazer., A.N, Nikaido., H. (2008). Microbial biotechnolo
Cambridge University Press, Second edition.
Wheelis, M. (2008). Principles of Modern Mi
Alexopoulus, E.J., Mims, C.W. and Blackwell,
Sons, New York, 4th Edition.

Salle, A.J. (2007). Fundamental Principles of Bacte ats raw Hill PublishingCompany,

New Delhi, 7th Edition.

ia Pvt. Ltd., NewDelhi.
ogy; John Wileyand

Online Resources:
1. https://www.goog|
2. https://www.go

Course K4 K5 K6
Outcome
Co1 v v v
cO2 v v v
CO3 v v v v
CO4 v v v v
CcO5 v v v v v
K1- K2 erstan K3-Apply |K4-Analyze K5-Evaluate |K6-Create
Remember

Course designed by:Dr. J. Joseph Sahayarayan

Course Outcome VS Programme Outcomes

CO PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10
CO1 3 2 3 1 1 3 2 3 3 3
CO2 3 2 3 1 1 3 2 3 3 3
CO3 3 2 3 1 1 3 2 3 3 3
CO4 3 2 3 1 1 3 2 3 3 3
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o ~ w np e

i e

CO5

W.AV

S -Strong (3), M-Medium (2), L- Low (1)

POs vs COs Interpretation

PO Weighted Average | Interpretation
PO1 3.0 Strongly aligned with all COs
PO2 2.0 Moderately aligned.
PO3 3.0 Strongly aligned with all COs
PO4 1.0 Low alignment
PO5 1.0 Low alignment
PO6 3.0 Strongly ali
PO7 2.0 Moderately s
PO8 3.0 i
PO9 3.0
PO10 3.0

Assignment | Morpho

Explain the internal structure.

Explain the external structure.
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Student Choice and it may be conducted by parallel sections (DSE)
Major Electives-DSE

Semester-111

Open Source in Bioinformatics

Program: M.Sc., Bioinformatics

Semester : 111 (2025-2026 Onwards )

Course Title: Source
Bioinformatics

Subject Code: 25MBI3E12

Open

in

Class Time: As per Time Table

Name of Course Teacher

Dr. Sanjeev Kumar Si
Dr. J.Joseph Sahayarayan

Dr. M. Karthikeyan &

Mobile: +91 - 9653003854
+91 - 94869 81874
+91 - 90475 64087

Course Brief:

The impact of gene
exploring_ intesacti

his course will cover the use of publicly
erpret data and also deals with software
aningful information from the mass of
in order to carry out sequence or structural analysis.
e, predicting protein structure and function and
cules as well as with low molecular weight

arning the applications of various tools and softwares.
formatics resources that are easily accessible and also
tion networks and pathways in which specific gene(s)
in hands-on experience using a range of data resources and tools,

rthermore, there will be the prospect to discuss the challenges

facing towards rese vorks in the bioinformatics field.

Teaching Methods: The mode of teaching of delivering the courses are as follows through

these below mentioned methodologies:

e Delivering the lectures in the form of presentation using advanced technologiesdevices
such as smart board.

e Video-conferencing for lectures that will be sought from experts belonging to
overseas reputed institutions.

e Case-studies and Review questions

Attendance: Having good attendance record marks the student’s sincerity and has an overall

positive impact on his/her personality trait development. The students are asked to attend the
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classes on a regular note and those having a minimum scale of 70-75% attendance are eligible
to take up the end-semester examinations as per the University norms.

Punctuality: It is the most important attribute to be followed and maintained by the student
throughout his/her life which for sure will lead to the path of success. Students who arrive late
by 10mins after the attendance will be marked absent unless there is a valid reason (medical/
personal emergency) at the discretion of the Head of the Department.

Class Participation: A student’s overall growth and personality development is based on
his/her involvement in the class not just by mere presence but rather being interactive through
questioning that will lead to propagation of ideas, initiation of thought-provoking process and
much more that will provide a wholesome enriched classroom experience. Therefore, students
are advised to be more attentive so that they learn from one anoth d develop quality-based

knowledge.

Submission of Assignment: Assignments are given to i ne motive to get
more quantitative and qualitative knowledge insights into t apter that will
lead to preparation and completion of the assignment in a co here just the
knowledge provided is not merely counted but ed deadline
will also have a check on the student’s serious consid

Presentation of Seminar: Apart from th ig ncerned instructors also allocate
the students with a topic or based on their * min t will aid them built
their confidence levels, command over Eng cate with precision and
fluently. In addition, the fellow students are e e questions that will instigate
interest and provide updategi esidesthe’information presented helping
them to prepare for their exa i en as added advantage for the students.
Preparedness: At thegsen instructor tells the students what will

details the students should be aware of the topics
es which actually enhance the student’s capability

C ces that will make them more vigilant in their academiccareer.
Subject to cha Based on the requirement of student’s feasibility and meeting the
competitive dema e discipline the syllabus courses will be re-structured and updated
accordingly at the diseretion of the Professor(s) and Board of studies chairman.

Important dates: Scheduled dates for the various activities related to the course

CIA Test I CIA Test 1l Assignment Seminar
As per Academic Calendar After CIA Test-I

Course Outline: Elective: Open source in Bioinformatics
e Web based servers and softwares for genome analysis: Entrez- GenBank- GenScan-
Vienna RNA Package-Biological network analysis.
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e Access to protein sequence and functional information- Includes data from Swiss-Prot
and TrEMBL-Database providing extensive structural and functional information for
proteins-SOPMA-Predictprotein.

e Tools and resources for drug discovery: ChEMBL- drug-gene interactions, drug- protein
interactions-docking-Structural  visualization-RasMol- cluster genes with similar
microarray expression profiles-Neural network.

e Process of primer design -standard PCR, bisulphite PCR, real-time PCR (QPCR) and
sequencing. Multiple sequence alignment-TCoffee-PHYLIP-evolutionary analysis-
Sequence manipulation.

e ACD Chemsketch-Drawing package-draw chemical structures including organics,
organometallics, polymers, and Markush structures. Calculat f molecular properties,
2D and 3D structure cleaning and viewing-prediction of logP.

e Cytoscape - open source software platform for izi networks and
integrating these with any type of attribute data.

e Introduction to the analysis of gene e
experiments-Basic principles.

More books for Reading and Referenci

R Programming for Bioinformatics (Chapma all/CF nce & Data
Analysis) - Robert Gentleman; 2008 (ISBN: 97&

% o i d Molecular Biology) - Janusz M. Businicki;

* An Active hearning Approach (Vol. 1) - Phillip Compeau and
1978-09-903-7460-2)

Semester-111

DSE-Il | Coursecod Open source inBioinformatics T Credit:3 |Hours: 3
25MBI3E12 (K1-K5)
UNIT -1

Objective -1 |To analyze DNA and RNA sequences using tools like Entrez, GenBank,
EMBOSS, Artemis, Sequencher and Vienna RNA Package.

DNA and RNA sequence analysis: Entrez, GenBank, EMBOSS, Artemis R11, Sequencher, DNA
user, Jambw, GENSCAN, Glimmer, MUMmer, AUGUSTUS, RNA draw, RNA structure, Vienna
RNA Package, RNA Family, CLC RNA Workbench.

Outcome -1 | Gain proficiency in using open-source tools for DNA and RNA sequence analysis.

UNIT — 11
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Objective -2 | To analyze protein sequences using tools like ExPASy, PSAAM, Predict Protein
and CLC Protein Workbench.

Protein sequence analysis: EXPASy Proteomics tools, AnthePro, PSAAM, Osprey, CLC Protein
Workbench, WinPep, SubMito, ProteinVis, PIVOT, SOPMA, SIPMA, PSIPRED, PSORTD,
BiologicalNetworks, Predict Protein, SCRATCH, and Introduction to Bioubuntu

Outcome -2 Develop skills in protein sequence analysis using various bioinformatics tools.

UNIT — 11

Objective -3 | To briefly explain sequence alignment and phylogenetic analysis using tools like
NetPrimer, BioEdit, PAUP, Phylip and MEGA.

Molecular biology, Sequence alignment and Phylogeny: NetPrimer, PerlPrimer, SimVector,
CGView, BioEdit, BioCococa, Readseq, PAUP, Phylip, Tree , Sequence Manipulation
Suite, MEGA, NJplot, TCoffee, PHYML.

Outcome -3 |Understand and  apply molecular i uence alignment, and
phylogenetic analysis tools.

UNIT - IV

Objective -4 |To know molecular modeling a
AutoDock, RasMol, VMD, MODELL

docking ols like Hex,

Molecular modeling: Docking study: Hex, Auto do
CN3D,
DTMM, Swiss-PdbViewer, gopenmol, St
Biolnfo3D, MODELLER, Chimera.

MD, MolMol,

Browser, Gromacs,

Outcome -4 |Learn molecular modeling te
appropriate software.

m docking studies using

Objective -5

array analysis using tools likeChemSketch,
d Bioconductor.

ChemSketch, ChemDraw, BKChem, ScanAnalyze,
Cluster, Cytoscape, d¢ informatics EASE, TM4, Pathway Explorer,

Bioconductor.

ractical Protein Bioinformatics. Springer.

Korpelainen, E., Tui , Somervuo, P., Huss, M., Wong, G. (2014). RNA-seq Data Analysis:
A Practical Approach, press, Taylor and Francis group.

Edwards, D., Stajich J., Hansen, D. (2009). Bioinformatics: Tools and Applications, Springer Shui
Qing Ye. (2008). Bioinformatics: A Practical Approach, Chapman & Hall/CRC.

Xiong, J. (2006). Essential Bioinformatics, Cambridge University Press.

Baxevanis, A. D., Francis Ouellette, B. F. (2005). Bioinformatics: A Practical Guide to the
Analysis of Gene and Protein (3rd Ed). John Wiley & Sons.

Bujnicki, J. M. (2004). Practical Bioinformatics, Springer.

Wong, L. (2004). The Practical Bioinformatician, World Scientific Publishing Co. Pre. Ltd. Mount,
D. W.(2004). Bioinformatics: Sequence and Genome Analysis, CBS publisher,Second Edition.
Lesk, A.M. (2023) Introduction to bioinformatics. Oxford: Oxford University Press.

Ye, S.Q. (2008) Bioinformatics: A practical approach. Boca Raton: Chapman & Hall/CRC.
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Online Resources:

1. https://onlinelibrary.wiley.com/doi/book/10.1002/9781119272182
2. https://link.springer.com/book/10.1007/978-3-319-12727-9

3. https://link.springer.com/book/10.1007/978-0-387-92738-1

Course K1 K2 K3 K4 K5 K6
Outcome

CO1 v v v v v

CO2 v v v v v

CcO3 v v v v v

CO4 v v v v v

CcO5 v v v v v
K1- K2-Understand |K3-Apply [K4-Analyze K6-Create
Remember
Course designed by: Dr. Sanjeev Kumar Singh, Dr. M. Kar, J. Joseph

Sahayarayan

Course Outcome VS Programme Outco

CO PO1 |PO2 |PO3 |PO4 PO10
CO1 3 3
CO2 3 3
CO3 3 3
CO4 3 3
CO5 3 3

W.AV 3 3

Interpretation
nterpretation

Strongly aligned with all COs

Strongly aligned with all COs

Strongly aligned with all COs

3.0 Strongly aligned with all COs

3.0 Strongly aligned with all COs

3.0 Strongly aligned with all COs

3.0 Strongly aligned with all COs

PO8 3.0 Strongly aligned with all COs
PO9 3.0 Strongly aligned with all COs
PO10 3.0 Strongly aligned with all COs

Assignment & Seminar: Open source in Bioinformatics

1. DNA user.
2. RNA structure.
3. Biological Networks
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Bio Edit.

Introduction to Bioubuntu.

Ras Mol.
ICM Browser.

o ® N o 1o

Net Primer.

10. Swiss-Pdb Viewer.
11.Biolnfo3D.

12. Chem Sketch.

13. Pathway Explorer.

Sequence Manipulation Suite.
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Student Choice and it may be conducted by parallel sections (DSE)
Major Electives-DSE

Semester-111
Biodiversity, Agriculture, Ecosystem, Environment and Medicine

Program: M.Sc Semester : 111 (2025-2026 Onwards)

Course Title: Biodiversity, Agriculture, |Class Time: As per Time Table
Ecosystem, Environment and Medicine
Subject Code: 25MBI3E13

Name of Course Teacher Dr. J. Joseph Sahaya
Mobile: +91 9047564087 E-mail : josephj@alagap

iversity.ac.in

Course Brief

This course introduces the evolution, bi nisms. The
origin and diversity of life, from prokaryotes, thro i multicellular
organisms are introduced. Natural selectig hylogeny, stressing evolutionary
relationships in conjunction with changi esented. The course

ents the policy tools that can
e reviewing the economic theory, and
ze the effects of policy interventions.

des lectures, discussions, demonstrations, concept maps and
models, self-stu ion times and an integrating project work. The project workis in-
depth studies in g yith an emphasis on own work and literature studies. The course is
completed with a written final examination.

Attendance: Having good attendance record marks the student’s sincerity and has an overall
positive impact on his/her personality trait development. The students are asked to attend the
classes on a regular note and those having a minimum scale of 70-75% attendance are eligible
to take up the end-semester examinations as per the University norms.

Punctuality: It is the most important attribute to be followed and maintained by the student
throughout his/her life which for sure will lead to the path of success. Students

who arrive late by 10mins after the attendance has been taken will be marked absent

unless there is a valid reason (medical/ personal emergency) at the discretion of the Head of
the Department.
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Class Participation: A student’s overall growth and personality development is based on
his/her involvement in the class not just by mere presence but rather being interactive through
questioning that will lead to propagation of ideas, initiation of thought-provoking process and
much more that will provide a wholesome enriched classroom experience. Therefore, students
are advised to be more attentive so that they learn from one another and develop quality-based
knowledge.

Submission of Assignment: Assignments are given to students with just one motive to get
more quantitative and qualitative knowledge insights into the assigned topic/chapter that will
lead to preparation and completion of the assignment in a constructive manner here just the
knowledge provided is not merely counted but also completion prior to proposed deadline

important dates and stick to the schedule

CIA Test 1l Assignment Seminar
ic Calendar After CIA Test |

Course Outline:
Medicine
e On completion of this course students will be able to acquire knowledge about
e Biodiversity status, scope, types, monitoring and documentation. Also major drivers of
biodiversity change and biodiversity management approaches.
e Information about management and communication, libraries, bibliographies,
periodicals, databases and distribution of biodiversity.
e Proportional genomes of plant and model plants, insect resistance, improve nutritional
quality; grow drought resistant crops in poorer soils, biodiversity of Indian medicinal
plants.

tive: Biodiversity, Agriculture, Ecosystem, Environment and
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e Ecosystem structure, ecosystem function, energy flow and mineral cycling. Also they
acquire knowledge about primary production and decomposition; structure and function
of some Indian ecosystems: terrestrial and aquatic.

e Principles of conservation, major approaches to management, Indian case studies on
conservation/management strategy.

e Biotechnological applications of microbes, antibiotic resistance, forensic analysis of
microbes, the reality of bioweapon and Metagenomics.

e Fundamentals of gene therapy, Gene therapy present and future, clinical trials.

e Applications of Bioinformatics in cancer detection, Drug targets, Human genome
diversity.

More books for Reading and Referencing

Occupational & Environmental Medicine: Fourth Edition ( i oks) 4™ Edition
2006 Joseph LaDou; ISBN-13: 978-0071443135

Agriculture at a Glance: Enhanced Competi Sharma R.K; ISBN-13: 978-
8170357643

DSE-Il |Course Code: | Bi
25MBI3E13 i ici Credits:3 | Hours: 3

Objective -1 types, drivers and management of biodiversity and
ation is managed and ommunicated.
Biodiversi oring and documentation; major drivers of biodiversity
change; Iversit baches. Uses of Biodiversity, Loss of biodiversity,
Biotechn inform agement and Communication, Libraries, Bibliographies,
Periodicals, tabases, tribut of biodiversity information, Meta databases, Virtual
libraries, Spec terest networks, Biodiversity Application Software — CD-ROMs and Diskettes.
Outcome -1 |Un and status, scope, and types of biodiversity, and learn about
biodiversi nagement approaches.
UNIT -1l

Objective -2 | To explain the role of biodiversity in agriculture,- including crop
improvement and medicinal plants and understand the structure and function of
ecosystems.

Agriculture: Crops: Comparative genomes of plant and model plants, Insect resistance, improve
nutritional quality, Grow drought resistant crops in poorer soils, Biodiversity of Indian medicinal
plants. Ecosystem: Ecosystem structure; ecosystem function; energy flow and mineral cycling (C,
N, P); primary production and decomposition; structure and function of some Indian ecosystems:
terrestrial (forest, grassland) and aquatic (fresh water, marine estuarine).

Outcome -2 | Gain knowledge of the applications of biotechnology inagriculture, including crop
improvement and medicinal plantbiodiversity.
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UNIT — 11

Obijective -3 | To describe principles and approaches to conservation biology and discuss Indian
case studies of conservation strategies.

Ecosystem: Ecosystem structure; ecosystem function; energy flow and mineral cycling (C, N,P);
primary production and decomposition; structure and function of some Indian ecosystems:
terrestrial (forest, grassland) and aquatic (fresh water, marine, estuarine). Conservation Biology:
Principles of conservation, major approaches to management, Indian case studies on
conservation/management strategy (Project Tiger, Biosphere reserves).

Outcome -3 |Learn about ecosystem structure and function, energy flow, mineral cycling and
conservation biology principles.

UNIT - IV

Obijective -4 | To explain biotechnological applications of microbes
climate change and alternative energy and understand iss
and bioweapons.

reas like waste cleanup,
ike antibiotic resistance

Outcome -4 |Know the role of biotechnology in en Including waste

Obijective -5 | To describe the fundamentals andha : r erapy and cell
therapy and understand how bioinfe C Uséd,in areas like cancerdetection and
drug target identification.

Medicine: Cell Therapy and als of gene therapy, Cell Therapy and
Gene therapy present and i i ications of Bioinformatics in cancerdetection,

, gene therapy, and theapplications of bioinformatics
ction and drug targets.

seographic Learning, Cengage Learning.
, AZ: Brown Bear Books.
of conservation biology. Sunderland, MA: Sinauer Associates, Inc.,

Primack, R.B. (201
Publishers.
Biogeochemistry of inlan
Gliessman, S.R. (2014):
(3rd ed.). CRC Press.

Botkin, D.B. and Keller, E.A. (2014) Environmental science: Earth as a living planet. Hoboken,
NJ: Wiley.

Kaufmann, R.K. and Cleveland, C.J. (2008) Environment science. Boston: McGraw-Hill.

Tandon, P., Abrol, Y.P. and Kumaria, S. (2007). Biodiversity and its Significance. I. K.
International Publishing House Pvt. Ltd, New Delhi.

Singh, J.S., Singh, S.P. and Gupta, S.R. (2006). Ecology, Environment and ResourceConservation.
Anamaya Publishers, New Delhi.

Saha., T.K. (2013). Ecology and Environmental Biology. Books & Allied (P) Ltd.

Dahiya., P, Ahlawat, M. (2013). Environmental Science: A New Approach. Alpha Science. Raven,
P.H., Berg, .cKI ,miKC &nieK Wiano .tKeiriKSnkD .)2012( .M.t ,aKN kaCCnKzaea .R.L

aters (2016). ELSEVIER ACADEMIC Press.
Agroecology: The Ecology of Sustainable Food Systems, Third Edition
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.tigeD tNIDiiK
Harke., S, Pande., B.N. and Diwan., A.D. (2010). Environmental Biotechnology and Sustainable
Biodiversity. Narendra Publishing House, First edition.

Fulekar, M. (2009). Bioinformatics: applications in life and environmental sciences. Springer
Science & Business Media, Berlin.

Sanyal., K., Kundu., M. and Rana., S. (2009). Ecology and Environment. Books & Allied

(P) Ltd.

Buehler, L.K., Rashidi, H.H. (2005). Bioinformatics Basics: Applications in Biological Science and
Medicine. CRC Press, Second Edition.

Arvind., K. (2004). Environment and Health. APH Publishing Corporation. First Edition. Gaston.,
K.J. & Spicer., J.I. (2004). Biodiversity: An Introduction. Blackwell Science Ltd,Second edition
Krishnamurthy, K.V. (2003). An advanced Textbook on Biodivesity — principle and practice.
Oxford & IBH publishing Co. Pvt. Ltd. First Edition.
Kresina., T.F. (2001). An Introduction to Molecular Medicine and Ge
Sons, Inc.

herapy. John Wiley &

Online Resources:
1. https://www.google.com/search?q=Biodiversit
2. https://byjus.com/biology/ecosystem/

Course K1 K2 K3 K6

Outcome

COo1

COo2

CO3

CO4

ANRYRNANAN

PO8 | PO9 | PO10

Wl W W Wl w w
Wl W W W W w
Wl W W w w

S =Strong (3), M-Medium (2), L- Low (1)
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Assignment & Seminar - Biodiversity, Agriculture, Eco
Medicine
1.

No ook own

®

POs vs COs Interpretation

PO Weighted Average | Interpretation

PO1 3.0 Strongly aligned with all COs
PO2 3.0 Strongly aligned with all COs
PO3 3.0 Strongly aligned with all COs
PO4 2.0 Moderately supported

PO5 2.2 Moderately supported

PO6 3.0 Strongly aligned with all COs
PO7 2.2 Moderately supported

PO8 3.0 Strongly aligned with all COs
PO9 3.0 Strongly aligned with all COs
PO10 3.0 Strongly aligned with a

Explain biodiversity management approac
Fundamentals of gene therapy — Explain.
Applications of Bioinformatics in
Write a note on biodiversity applicath

Give an account on comparative geno
Elaborate primary production and deco

Discuss Superbugs an
Give detail i
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Student Choice and it may be conducted by parallel sections (DSE)
Major Electives-DSE

Semester-I111
Immunology and Immunotechnology

Program: M.Sc Bioinformatics Semester : 111 (2025-2026 Onwards)

Course Title: Core- Immunology and Class Time: As per Time Table
Immunotechnology
Subject Code: 25MBI3E14

Name of the Course Teacher

Mobile: +91 - 90475 64087

Course Brief:

This course provides an introduction t
common to man and other vertebrate animals.
immunity, development of resistance agai
antibody reaction, antigen processing a
course also provides basic techniques
immunofluorescence  microscopy,
hybridoma technology. The_laboratory compo
way to strengthen the techn
with state of art technology.

student’s. You will also disturb others when you go
into the lects pratory after the class begins. Therefore, please arrive at the
ate students will be recorded by mentor and marks from
Course performance pe deducted. An excuse for being absent from class shall be a
medical or personal emergency acceptable at the discretion of the Head of the Dept.
Class Participation: Class participation and interaction helps to form a complete
educational experience. However, class participation and interaction is to be relevant to
course content and context. Deviant behavior may lead to dismissal or suspension.
Submission of Assignment: Short writing assignments that address the various topics
covered will be given at various times throughout the course. These writing assignments
may consist of worksheets, short handwritten problems/questions, or short written
assignments. The purpose of these short assignments are double they will help
determine which concepts students may be having trouble with and it will help keep
actively engaged in the material as we cover it.
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Preparedness: Students are expected to have read and be able to discuss the assigned
chapter before attending the lecture. In addition, students should be prepared to discuss
homework problems.

Academic Dishonesty: Academic dishonesty includes giving, receiving, or using
unconstitutional support on any academic work. This includes a person who has taken a
test discussing what was on a test with a person who has not taken the test. A clear
indication of academic dishonesty will result in a grade of “F” being assigned to that
particular piece of work.

Subject to change clause: This syllabus, the course schedule and reading
assignments are subject to change at the discretion of the Professor to accommodate
instructional and/or student needs.

Components of Internal Assessment (Max. Marks 25)

Assignment/Seminar- I |CIA Test-1 | Assignment/Seminar Attendance

During the course of|As per |During th urse of
hours Calendar hours iversity

Course Outline: Elective-11: Immunolo munot olog
1. Introduction and scope of immunolog
Innate and adaptive immunity.
Elements of immune
Immune response, im

© 0 N o U W

Semester-111

DSE-II Immunology and T | Credits:3 | Hours:
Immunotechnology 3
(K1-K5)
UNIT - |

Objective - 1 |Learn the basic principles of defense mechanism against infections.

Overview of the Immune System: Early revealing Humoral and Cellular Components of the
Immune System- Innate immunity: types of defensive barriers: anatomic, physiologic, phagocytic and
inflammatory- Adaptive Immunity: Overview of humoral and cell-mediated branches of the immune
system- Cells of the Immune System: Hematopoiesis. Lymphoid Cells, Mononuclear Phagocytes,
Granulocytic Cells and Dendritic cells- Organs of the Immune System: Primary Lymphoid Organs
(Thymus, Bone marrow), Lymphatic system, Secondary Lymphoid Organs: Lymph node, spleen,
MALT.
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Outcome -1 |Obtain knowledge on the basic concepts of immune system, mechanisms of
immunity and the development and maturationprocess of immune competent cells

UNIT — 11

Objective - 2 |Understand the structure and function of the molecules, cells, and organs involved in
Immunity.

Antigens: Immunogenicity Versus Antigenicity, Factors That Influence Immunogenicity, Nature of
Immunogen Contributing to Immunogenicity, The Biological System Contributing to
Immunogenicity, Properties of B-Cell Epitopes Determined by the Nature of the Antigen-Binding
Site. Antigen-Derived Peptides for T-Cell Epitopes. Haptens and its Antigenicity. Antibodies: Basic
Structure of Antibodies, Antibody-Mediated Effector Functions, Antibody Classes and Biological
Activities, Antigenic Determinants on Immunoglobulins, B-cell tor, Overview of T-cell

receptors, Monoclonal Antibodies and its applications. Overview of se ial events in T- cell and
B-cell generation, activation and differentiation. Cytokines: i ine Secretion by TH1
and TH2 Subset.

Outcome - 2 | Recognize the structures and functions of immuno

antigen and the

Objective - 3 |learn the mechanism of how the i immun
significance of self/non-self-diseri

e of the MHC, Role of
r processing antigen: The
Exogenous Antigens. The
Components, Complement
ent Activation. Cell-Mediated

Major Histocompatibility Complex: Genere
Antigen- Presenting Cells, Overview of cytosol
Cytosolic Pathway for Endogenous Antigens, &
Complement system: Functions of Compleme
Activation pathways, Biological

Antibody-Dependent i ity. flammation.  General overview of
hypersensitivity and it i Rejection.

Outcome - 3 of immunodeficiency diseases and autoimmunity

A\

and antibody-mediated immunity works to protect a host
and harmful substances.

C ases: (Viral Infections- HIV, Flu and SARS-Cov-2. Bacterial
Infections, ProtQzea iseases. Diseases Caused by Parasitic Worms (Helminths)). Overview of
Organ-Specific and i toimmune Diseases.

Cancer and the Im stem: Cancer: Origin and Terminology, Malignant Transformation of
Cells, Tumors of the ne System, Tumor Antigens, Immune Response to Tumors, Tumor
Evasion of the Immune System and Cancer Immunotherapy.

Outcome - 4 | Realize the methods for the treatment of immune related diseases

UNIT-V

Objective - 5 |Understand the informatics-based approaches for prediction of epitopes, design of
vaccines and immuno-diagnostic tools.
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Vaccine: Active and Passive Immunization, Designing Vaccines for Active Immunization, Whole-
Organism Vaccines, Purified Macromolecules as Vaccines, Recombinant-Vector Vaccines, DNA
Vaccines and Multivalent Subunit Vaccines. Immunoinformatics: databases and tools for Reverse
Vaccinology: pipeline and workflow. Multi-epitope based vaccine design. B-cell epitope prediction
algorithms using sequence-based approaches and structure-based approaches, T-cell epitope
prediction methods, Prediction of Antigenicity, Immunogenicity, Allergenicity. in silico cloning of
designed vaccines. Immune simulation analysis. Conformational stability analysis of the designed
vaccines.

Outcome -5 |Understand the computational aspects of immunology

Suggested Readings:
Abbas, A.K. et al. (2024) Basic immunology: Functions and disorders of the immune system.
Philadelphia, PA: Elsevier.
Stranford, S.A. et al. (2023) Kuby Immunology: Covid-19 and Digital
Macmillan Learning.

te. New York, NY:

Abbas, A.K. et al. (2022) Cellular and molecular immunolog Elsevier.
Murphy, K. et al. (2022) Janeway’s Immunobiology. New York, N¥.: W.W. and Company.
Playfair, J.H.L. and Chain, B.M. (2013) Immunology ssex: John
Wiley & Sons.

Flower, D.R. (2007) Immunoinformatics: Predicting im icity i a, N.J: Humana.

Kannan 1., (2012) “Immunology”’; MJP Publishe
B. Annadurai., (2017) A Textbook of Imm
Company, ASIN: BOOQUZMCI2.

Judy Owen, Jenni Punt, Sharon Stanford (2018
publication.

Seamus J. Martin, Dennis R. B J. Delves (2017). Roitt's Essential
Immunology. 13th Edition. Wile

Jeffrey Actor (2014). Introd i cepts for Interdisciplinary Applications.
Academic Press.

Joseph, A. Bellanti. ( Clinical Applications in Health and Disease.

munology: principles and practice. CRC Press.
tudies in immunology: a clinical companion. Garland

Science.R d ed). New Delhi: Narosa Publishing House.
Online Re
1.
14 innate_imm
2. X . . 2n-in/Roitt%27s+Essential+Immunology%2C+13th+Edition-p-
9781118415771
3. https://www.mea.elsevierhealth.com/basic-immunology-9780443105197.html
Course K1 K2 K3 K4 K5 K6
Outcome

Co1 v v v v v

CO2 v v v v v

CcOo3 v v v v v

CO4 v v v v v

CO5 v v v v v
K1- K2-Understand K3-Apply K4-Analyze |K5-Evaluate |KG6-Create
Remember

Course designed by: Dr.J. Joseph Sahayarayan
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https://www.wiley.com/en-in/Roitt%27s+Essential+Immunology%2C+13th+Edition-p-9781118415771
https://www.wiley.com/en-in/Roitt%27s+Essential+Immunology%2C+13th+Edition-p-9781118415771
https://www.mea.elsevierhealth.com/basic-immunology-9780443105197.html

Course Outcome VS Programme Outcomes

CoO

PO1

PO2 | PO3

PO4 |PO5 PO6 [PO7 |PO8 |PO9

PO10

Co1

COo2

COo3

CO4

CO5

1
1
1
1
1

W.AV

Rk R R e

A e e

1

Rk R k| e
Rk R k| -
S I
Rk R R e
Rk | R e

A I I I I

S =Strong (3), M-Medium (2), L- Low (1)
POs vs COs Interpretati

PO Weighted Average | Interpretation
PO1 1.0 [
PO2 1.0
PO3 1.0
PO4 1.0
PO5 1.0
PO6 1.0
PO7 1.0
PO8 1.0

Immunoprophylaxis
Autoimmune disorder
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Student Choice and it may be conducted by parallel sections (DSE)
Major Electives-DSE

Semester-1V
DATA SCIENCE IN BIOLOGY

Program: M.Sc., Semester: 111 (2025-2026 Onwards)

Course Title and Code: Data|Class Time: As per Time Table
Science in Biology
Subject Code: 25MBI4E1

Name of the Course Teacher Dr. RM. Vidhyavathi

Mobile: +91 9486031423 E-mail: vidhyavthirm@alagappauniversity.ac.in

Course Brief:

Perl is a general-purpose programming languagegoriginally loped for text

cover data types,
er interface- driven
are drawn from diverse

e Lectures ca eoretical part using PowerPoint presentations

o Case studies

* Review questions

Attendance: Having good attendance remarks the student’s sincerity and has an overall
positive impact on his/her personality trait development. The students are asked to attend
the classes on a regular note and those having a minimum scale of 70-75% attendance are
eligible to take up the end-semester examinations as per the University norms.

Punctuality: It is the most important attribute to be followed and maintained by the
student throughout his/her life which for sure will lead to the path of success. Students
who arrive late by 10mins after the attendance will be marked absent unless there is a
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valid reason (medical/ personal emergency) at the discretion of the Head of the
Department.

Class/Lab Participation: A student’s overall growth and personality development is
based on his/her involvement in the class not just by mere presence but rather being
interactive through questioning that will lead to propagation of ideas, initiation of
thought-provoking process and much more that will provide a wholesome enriched
classroom experience. Therefore, students are advised to be more attentive so that they
learn from one another and develop quality-based knowledge.

Submission of Assignment: Assignments are given to students with just one motive to
get more quantitative and qualitative knowledge insights into the,assigned topic/chapter
that will lead to preparation and completion of the assignment i onstructive manner
here just the knowledge provided is not merely counted but also letion prior to
proposed deadline will also have a check on the studen i
assignments.

Presentation of Seminar: Apart from the assi

information presented helping them to prepar
added advantage for the students.

ed instructor tells the students what
the students should be aware of
the topics that will actures which actually enhance the

the students of possible means of academic
copyrights and stealing the patented knowledge)
ill make them more vigilant in their academic

Based on the requirement of student’s feasibility and meeting
the discipline the syllabus courses will be re-structured and
discretion of the Professor(s) and Board of studies chairman.
ease note down the important dates and stick to the schedule

updated according
Important dates: P

CIA Test | CIA Test 11 Assignment Seminar

As per Academic Calendar After CIA Test-I
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Course Outline: Data Science in Biology

e Understand the fundamentals of data science, including its scope, real-world impact,
interdisciplinary nature, and the role of a data scientist.

e Learn essential math concepts like linear algebra, probability, statistics, and calculus
for building data models.

e Learn the end-to-end workflow of a data science project—problem definition, data
collection, preprocessing, modeling, evaluation, and deployment—with a focus on best
practices and iterative improvements.

o Explore algorithms behind recommendation engines (like collaborative and content-
based filtering) and time series forecasting models (such as ARIMA, Prophet) used in
business and technology.

e Understand techniques to select the most relevant features for performance and
apply methods to detect unusual patterns or outliérs, i statistical and

machine learning approaches.

e Gain hands-on experience with popular too ikit-learn,
TensorFlow, and real-world applications in i etail, and
social media.

More books for Reading and Referenci

""Data Science from Scratch: First Principle s, 2nd Edition, 2019,
O’Reilly Media..

Sanjiv Ranjan Das, (2016). Data Science : Theorie ithms, and Analytics, eBook.
Data Science from Scratch, el Grus (2019), O'Reilly Media, ISBN: 978-
1492041139

Credits: Hours:
3 3

UNIT-I

of data scientists and their responsibilities in

e - Venn diagram of Data science - Facets of Data - Data and
of Data - Data Science Process - Associated Fields - Classification
of Data Science Task gorithms for Data Science - Business Intelligence and Data Science -
Components of Data Science - Databases for Data Science.

Outcome - 1 Foundational knowledge to pursue advanced data science topics and
specializations

UNIT-II

Objective -2 | Understand various evaluation metrics and validation techniques for different
problem types

Data Science Process and Evaluation: Data - Causation Versus Correlation - Overview of Data
Science Process - Data Preparation - Data Modeling - Applications - Knowledge - Objectives of
Data Exploration - Datasets - Univariate and Multivariate Data Exploration - Univariate and
Multivariate Data Visualization - Visualizing High Dimensional Data - Roadmap for New Data
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Exploration - Model Evaluation.

Outcome - 2 | Skills in cross-validation, train-test splits, and avoiding overfitting through
proper evaluation methodologies

UNIT-I11I

Objective - 3 | Understand evaluation metrics specific to recommendation and forecasting
problems

Recommendation and Forecasting Systems: Recommendation Engines and its Needs - Types of
Recommendation Engines - Collaborative Filtering - Content-Based Filtering - Hybrid
Recommenders - Taxonomy of Time Series Forecasting - Machine Learning Methods for Time
Series Forecasting - Performance Evaluation.

Outcome - 3 | Ability to design and implement recommendation
filtering and content-based methods

ems using collaborative

UNIT-1V

Objective - 4 Understand the trade-offs between featur i ds and their
computational complexity

Feature Selection and Anomaly Detection : Class i on Methods -
Principal Component Analysis - Informatiop i e-Based Filtering
- Wrapper Type Feature Selection. Ano etection Techniques -
Distance Based Outlier Detection - Density Ba Outlier Factor (LOF).

Outcome -4 | Ability to apply appropriate fea selecti niques to improve model
performance and interpretabilit

Objective - 5 i ifi i and industry use cases of data science

apidMiner - Tableau - Matplotlib - TensorFlow -
- Hands-on with RapidMiner - Collecting and
nalyzing YouTube Data.

o0 select appropriate tools based on project requirements,
ational constraints

Suggested Rea

Perl Sanjeev J. W sha S. Bhende, Anuradha D. Thakare. (2022). Fundamentals of
Data Science, Firs , CRC Press.

Vijay Kotu and Bala Deshpande. (2019). Data Science : Concepts and Practice, Second Edition,
Morgan Kaufmann.

Davy Cielen, Arno D. B. Meysman and Mohamed Ali. (2016). Introducing Data Science :
Big  Data, Machine Learning, and more, using Python Tools, Manning Publications Co.,
Island.

SiOzdemir, (2016). Principles of Data Science Packet Publishing.

Online Resources:

MIT Course : Statistical Thinking And Data Analysis, https://ocw.mit.edu/courses/15-
075j- statistical-thinking-and-data-analysis-fall-2011/download/

Alison Course : Data Science - Regression and Clustering  Models,
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https://ocw.mit.edu/courses/15-075j-statistical-thinking-and-data-analysis-fall-2011/download/
https://ocw.mit.edu/courses/15-075j-statistical-thinking-and-data-analysis-fall-2011/download/
https://ocw.mit.edu/courses/15-075j-statistical-thinking-and-data-analysis-fall-2011/download/

https://alison.com/course/data- science-regression-and-clustering-models

Udemy Course : Data Science, Machine Learning, Data Analysis, Python & R,
https://www.udemy.com/course/data-science-machine-learning-data-analysis-python-r/

NPTEL Course : Data Science For Engineers, By Prof. Ragunathan Rengasamy, Prof.
Shankar Narasimhan, IIT Madras, https://onlinecourses.nptel.ac.in/noc23 cs97/preview

Coursera : Data Science Math Skills, Offered by Duck University,
https://www.coursera.org/learn/datasciencemathskills

Coursera : Introduction to Data Science Specialization, Offered by IBM,
https://www.coursera.org/specializations/introduction-data-science
Course K1 K2 K3 K4 K5 K6
Outcome
CO1 v v
CO2 v v
CO3 v v
CO4 v v
CO5 v v
K1- remember | K2-Understand | K3-Apply 6-Create

. Vidhyavathi

Course Outcome VS P

CO |PO1|P PO3 | PO4 09| PO10
1 3 2
1 2 2
1 2 3
1 3 3
1 2 3
1 |24 | 26
POs vs COs Interpretation
ghted Average | Interpretation
P 3.0 Strongly aligned with all COs
PO2 2.6 Moderately aligned.
PO3 2.6 Moderately aligned.
PO4 1.6 Low alignment
PO5 2.0 Moderately aligned.
PO6 2.2 Moderately supported
PO7 1.8 Low alignment
PO8 1.0 Low alignment
PO9 2.4 Moderately supported
PO10 2.6 Moderately supported

Assignment & Seminar- Data Science in Biology
1. Analyze and compare different data science applications across industries
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. How do we identify and address bias in our data scie

Classify and evaluate different types of data for analysis suitability.

Design a career development plan based on data science roles.

Discussion on algorithmic bias and fairness

Privacy concerns in big data analytics

Case studies of ethical failures in data science

Frameworks for ethical decision-making

Execute a complete data science project following the CRISP-DM methodology
Compare and contrast different evaluation metrics for various problem types

Design appropriate validation strategies for different data scen
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Minutes of the Broad Based Board of Studies meeting held on

16.05.2025 in the Department of Bioinformatics at Alagappa
University, Karaikudi

Members present:

1. | Dr.].JEYAKANTHAN
Senior Professor and Head Chairperson
Department of Bioinformatics

2. | Dr.C.J. CHEN
Professor Foreign Subject Expert
Life Science Group, Scientific Research (ONLINE)

Division, (NSRRC), Hsinchu, Taiwan

3. | Dr. K. SEKAR
Professor
Department of Computational and Data
Sciences

Indian Institute of Science, Bengaluru

4. | Dr. SURESH KUMAR RAYALA
Professor S
Department of Biotechnolo
IIT Madras, Chennai

)

5. | Dr.R.RAGHU
CEO
Molecular Solutions, Bengaluru

stry Expert
(ONLINE)

6. | Dr. SANJEEV KUMAR SINGH

Professor Member
Member
(ONLINE)
Member
Member
Member
Department of Bioinformatics
11. | Dr. D. PRABHU
Assistant Professor Student Alumni
Coimbatore
12. | Dr. V. SIVAKUMAR
Director Ex-Officio Member

Curriculum Design & Development Cell
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The Broad Based Board of Studies was held on 16.05.2025 at 11.00 a.m. in the
Department of Bioinformatics, Alagappa University to revamp the M.Sc. Syllabus and
Ph.D Course work syllabus.

Dr. ]J. Jeyakanthan, Senior Professor and Head, Department of Bioinformatics
formally welcomed the Experts and Department Faculties. He illustrated the aims of the

meeting and explained the milestones achieved by the Department.

Prof. K. Sekar, 1ISc-Bengaluru, DBI faculty members (Prof. Sanjeev Kumar Singh,
r. D. Prabhu, Student
Alumni, Dr. V. Sivakumar, Director - CD & DC and Dr. N.M. uty Director - CD

Dr. RM. Vidhyavathi, Dr. . Joseph Sahayarayan, Dr. P. Boom

Alagappa
the M.Sc.
e challenges
ndustrial demands.
esh Kumar Rayala, IIT-
arthikeyan (DBI - Faculty

through online mode

supporting appropriate back-end scripts for solving real time biological problems or
creating feasible information repositories up-to date relevant to the scientific
community. They suggested that there are few areas and few modules/classes that can
be added to the existing program to further improve its standard on par with

international programs.

The responsibilities of a Bioinformatician include data analysis, software

development and project in biological contexts. There is greater need to include
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https://meet.google.com/xvh-ymzm-wym

communications skills, ability to synthesize information, ability to complete projects
and leadership skills. Establishing a Bioinformatics journal club which meets once in a
week is the need of the hour. The goal of journal club should be to cover emerging topics
in Bioinformatics and Computational Biology to provide a platform for students an
opportunity to present a paper in National and International conferences. Thus,
students need to present one topic in a year and to create a forum for students to learn
to be critical of others and of their own work. Further, students are expected to

participate in the discussion by asking questions.

o discuss the progress and

and in turn, this could be a literature

revised M.Sc. Bioinfermatics curriculum and Ph.D Course work Syllabus :

1. The courses Lab - I: DBMS & MYSQL, Phylogeny and Phylogenomics and
Programming in C & C++ were removed.

2. The course titles Molecular Cell Biology and Biochemistry, Programming in
Scripting Languages (Python, PERL, & R), Genetics & Genetic Engineering were
modified to Biochemistry & Molecular Biology, Lab - I: Programming in
Scripting Language (PYTHON, MYSQL & UNIX), Genomics & Proteomics and

Genetic Engineering.
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. The courses Data Science in Biology, Research Methodology & IPR,
Immunoinformatics (SEC) and Concepts of Chemoinformatics (SEC) were newly

introduced in the revised curriculum for M.Sc. Bioinformatics Programme.

Ph.D Course work syllabus were updated on par with recent trends.

Finally the committee members endorsed the chairman to incorporate all the comments
of the members including the valuable suggestions received during Broad Based of
Studies meeting held on 21st and 22nd May, 2019. Subsequently, the suggested
modifications/corrections are incorporated in the M.Sc and M. Phil curriculum by the

committee members for implementation from the forth coming academic year 2019-20.

eya antha('_ Dr. Sanjeev Kumar Singh Dr. M. Karthikeyan
TN 23 %w?
Dr. RM. idhyavathi Dr. ]. Josep ayarayan Dr. P. Boomi

%Dr V.K. Langeswaran Dr. P. Karthe Dr. Anthony Hay

Mr. R. Raghu
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