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Vision and Mission of the Institution:

VISION

To emerge as a world-renowned Institution that is integrated with industry
to impart Knowledge, Skills, Research Culture and Values in youngsters

who can accelerate the overall development of India.

MISSION

To provide quality education at affordable cost, build academic and research
excellence, maintain eco-friendly and robust infrastructure, and to create a
team of well qualified faculty who can build global competency and

employability among the youth of India.

Vision and Mission of the Department:

Vision

To Create a top-tier Biotechnology department by blending academic
excellence with industry expertise, aiming for recognition through

scholarly achievements and research contributions, attracting top students
and faculty to advance national progress.

Mission

To cultivate a premier Biotechnology department by fostering a dynamic
environment that integrates rigorous academic pursuits with practical
industry knowledge. We are dedicated to achieving scholarly excellence,
driving impactful research and nurturing talent to propel national

advancement in the field of Biotechnology.
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Program Educational Objectives (PEO)

PEO1|:

Pursue a career as a globally competent and universally employable professional in
core and related fields in diverse sectors who accelerates the overall development of
India.

PEO2|:

Pursue lifelong learning opportunities including graduate degrees to improve and
expand domain specific and professional sKkills.

PEO3|:

Advance personally and professionally by accepting professional and societal
responsibilities, and pursuing leadership roles.

Mapping of Institute’s Mission to PEO

Institute’s Mission PEO'’s
To provide quality education at affordable cost, build academic and research | PEO1,
excellence maintain eco-friendly and robust infrastructure, and PEO2
To create a team of well qualified faculty who can build global competency | PEOZ2,
and employability among the youth of India. PEO3

Mapping of Department Mission to PEO

Department Mission PEOQO’s
Imparting critical thinking PEO 1, PEO 2
Enhancing research skills PEO 1, PEO 2
Developing professionalism PEO 2, PEO 3,
Viable technical knowledge and core competency PEO 1. PEO 3

Program Outcomes (PO):

PO1 Demonstrate knowledge competency in core discipline

P02 Apply the appropriate knowledge and suitable skills in solving the complex problems
PO3 Conduct investigations of complex problems through various scientific approaches
P04 Design solutions for complex and open ended real-life or real-time problems

PO5 Use appropriate and advanced tools for wide range of practices with an understanding

on its associated limitations

P06 Work effectively and responsibly as a member or a leader in a team

PO7 Express complex concepts within the profession and with society at large

PO8 Understand the professional roles and responsibilities

P09 Analyze social and environmental aspects of the professional practices
PO10 Practice higher moral and ethical standards during the discharge of professional duties
PO11 Incorporate finer finance and business practices in all professional engagements
P0O12 Identify and address their professional development through lifelong learning
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Program Specific Outcomes (PSO):

PSO1 Stay abreast of emerging trends and advancements in biotechnology and provide
opportunities for students to engage in cutting edge research and innovation in the
field.

PSO2 Encourage innovation and creativity in students by supporting entrepreneurship and
the development of novel biotechnological solutions.

PS03 Foster interdisciplinary collaboration and critical thinking skills to address complex
challenges in Biotechnology.

PSO4 Promote ethical and responsible conduct in biotechnological research and practice,
emphasizing the importance of sustainability and social impact.

Correlation between the PO/PSO and the PEOs

Program Qutcomes PEO 1 PEO 2 PEO 3
PO 1 : 3 1 3
PO 2 3 2 3
PO3 1 2 3
PO 4 3 1 3
PO 5 3 3 2
PO 6 2 3 3
PO 7 2 3 1
PO 8 3 2 1
PO 9 2 2 3

PO 10 3 2 1
PO 11 2 1 1
PO 12 3 2 2
PSO 1 2 3 1
PSO 2 3 2 2
PSO 3 : 2 3 3
PSO 4 : 3 2 2

3 - Strong correlation; 2-moderate correlation; 1-Less correlation; Blank-no correlation

Components considered for Course Delivery is listed below:
a. Class room Lecture
b. Laboratory class and demo
c. Assignments
d. Mini Project
e. Project
f. Online Course
g. External Participation
h. Seminar
i. Internship
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Mapping of POs with Course Delivery:

Program Course Delivery
Outcome
PO1
P02
PO3
P04
PO5
PO6
PO7
P08
P09
P0O10
PO11
PO12
PSO1
pPS02
PS03
PS04
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Pa Sub Course .
S.No. | Sem rt Type Code Course Name Credit Hours INT | EXT | Total
1 L1 Language - | 3 5 50 50 100
2 L2 English - | 3 5 50 50 100
3 | 1 ]3| Core Core Course | 4 5 50 | 50 | 100
Cell Biology
Core Course — 11
4 1 3 Core Lab in Cell 4 4 50 50 100
Biology
5 | 1 | 3| Al Allied- Applied 4 5 50 | 50 | 100
Chemistry
Skill Enhancement
6 1 4 SEC Courses — | 4 4 50 50 100
Bioinstrumentation
Ability
Enhancement
Course |
7 1 4 AEC Enw_ronmental 5 5 50 0 50
Studies or
Universal Human
Values &
Professional Ethics
24 30 350 | 300 650
L1 Language - 11 3 5 50 50 100
L2 English - 11 3 5 50 50 100
Core Course — 11
3 2 3 Core Fundamentals of 4 5 50 50 100
Microbiology
Core Course — IV
4 2 3 Core Lab in 4 4 50 50 100
Microbiology
Elective - |
5 2 3 | Elective Entreprenuership 4 4 50 50 100
Development
Allied-11 Human
6 2 3 Allied Anatomy and 4 5 50 50 100
Physiology
Ability
7 2 | 4| AEC Enhancement 2 2 50 | 0 50
Course 1l
Design Thinking
Extension Activity
8 2 5 Ext _1 (NASA) 1 0 25 0 25
25 30 375 | 300 675
3 1 L1 Language - 11 3 4 50 50 100
3 2 L2 English - 111 3 4 50 50 100
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Core Course -V
Plant
Biotechnology
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50

100

4 3 3 Core

Core Course — VI
Lab In Plant
Biotechnology &
Biochemistry

50

50

100

5 3 3 Allied

Allied-I11 -
Biochemistry

50

50

100

6 3 4 SEC

Skill Enhancement
Courses — 11
Applications of
Bioinformatics

50

50

100

7 3 4 AEC

Ability
Enhancement
Course 111
Soft Skill-1

50

50

8 3 3 ITR

Internship /
Industrial Training
(Summer vacation
at the end of Il
semester activity)

50

50

9 3 5 Ext

Extension Activity
- 11 (NASA)

25

25

27

30

425

300

725

Language - IV

50

50

100

English - IV

50

50

100

3 4 3 Core

Core Course — VII
Immunology and
Animal
Biotechnology

50

50

100

4 4 3 Core

Core Course —
VIl Lab in
Animal
Biotechnology &
Immunology

50

50

100

5 4 3 Allied

Allied-1V
Biostatistics &
Computer
Application

50

50

100

8 4 3 Elective

Elective - 11

50

50

100

7 4 4 AEC

Ability
Enhancement
Course IV
Soft Skill-2

50

50

8 4 5 Ext

Extension Activity
- 111 (NASA)

25

25

25

30

375

300

675
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Core

Core Course — IX
Molecular Biology
& Genetics

50
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50

100

Core

Core Course — X
Lab in Molecular
Biology &
Genetics

50

50

100

Elective

Elective - Il1I

50

50

100

PRJ

Project

SEC

Skill Enhancement
Courses — 111
Practical /Genetic
Engineering

50

50

100

ITR

Internship /
Industrial Training
(Summer vacation
at the end of IV
semester activity)

50

50

Ext

Extension Activity
- IV (NASA)

25

25

19

30

275

200

475

Core

Core Course — Xl
Environmental
Biotechnology

50

50

100

Core

Core Course — XII
Lab in
Environmental
Biotechnology

50

50

100

Elective

Elective — IV

50

50

100

PRJ

Core Project

100

100

200

SEC

Skill Enhancement
Courses — IV
Nanoscience &
Nanotechnology

50

50

100

24

30

300

300

600

Total credit

144

180

2100

1700

3800

Additional Credits

S.No.

Sem

Pa
rt

Sub
Type

Course
Code

Course Name

Credit

Hours

INT

EXT

Total

VAC

VAC - Microsoft
CoE Course /
NPTEL

50

50

IDC

VAC - Microsoft
CoE Course /
NPTEL

50

50

VAC

VAC - Microsoft
CoE Course /
NPTEL

50

50
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Certificate on Minor Discipline
S.No. | Sem Pa Sub Course Course Name Credit | Hours NT | EXT | Total
rt Type Code
1 2 6 MD Course - | 5 2 0 100 100
2 3 6 MD Course - 11 5 2 0 100 100
3 4 6 MD Course - 111 5 2 0 100 100
4 5 6 MD Course - IV 5 2 0 100 100
Core - Theory
i . Course Offering Type
S.No. | Sem | Pre-requesite Code Course Name Department Theory / Practical
1 1 No Cell Biology Biotechnology Theory
Fundamentals of .
2 5 No Microbiology Biotechnology Theory
Plant .
3 3 No Biotechnology Biotechnology Theory
Immunology &
Animal Biotechnology Theory
4 4 No Biotechnology
Molecular Biology .
5 5 No & Genetics Biotechnology Theory
Environmental .
6 6 No Biotechnology Biotechnology Theory
Core - Theory / Practical
i . Course Offering Type
S.No. | Sem | Pre-requesite Code Course Name Department Theory / Practical
Lab in Cell . ]
1 1 No Biology Biotechnology Practical
Lab in ) .
9 2 No Microbiology Biotechnology Practical
Lab in Plant
Biotechnology & Biotechnology Practical
3 3 No Biochemistry
Lab in Animal
Biotechnology & Biotechnology Practical
4 4 No Immunology
Lab in Molecular
Biology & Biotechnology Practical
5 5 No Genetics
Labin
Environmental Biotechnology Practical
6 6 No Biotechnology
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i . Course Offering Type
S.No. | Sem | Pre-requesite Code Course Name Department Theory / Practical
1 1 No Applied Chemistry Physics Theory
Human Anatomy .
5 2 No & Physiology Biotechnology Theory
Principles of .
3 3 No Biochemistry Biotechnology Theory
Biostatistics &
Computer Biotechnology Theory
4 4 No Application
Skill Enhancement Course
i - Course Offering Type
S:No. | Sem | Pre-requesite Code Course Name Department Practical / Training
Bioinstrumentation
Principles & Physics Training
1 1 No Application
Applications of . . -
2 3 No Bioinformatics Microbiology Training
Genetic . ..
3 5 No Engineering Computer Science Training
Nanoscience & Biotechnolo Trainin
4 6 No Nanotechnology ay 9
Elective
i . Course Offering Type
S:No. | Sem | Pre-requesite Code Course Name Department Practical / Training
Entrepreneurship
Development Biotechnology Theory
1 2 No Program
Bioethics, Biotechnolo Theor
2 2 No Biosafety & GLP 9y y
Medical i
3 4 No Biotechnology Biotechnology Theory
Pharmaceutical .
4 4 No Biotechnology Biotechnology Theory
Ecology & .
5 5 No Biodiversity Biotechnology Theory
Agriculture .
6 5 No Biotechnology Biotechnology Theory
Industrial .
7 6 No Biotechnology Biotechnology Theory
Food .
8 6 No Biotechnology Biotechnology Theory
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Sem Sem Sem | Sem | Total
Parts | Sem sem 11 1l IV | vV | VI |Credits

Part | 3 3 3 3 12
Part 11 3 3 3 3 12
Part 111 12 16 15 16 15 20 94
Part IV 6 2 6 2 4 4 24
Part V 1 1 1 1 4

Total 24 25 28 25 20 24 146
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Subject Code Subject Title Credit  Lecture Tutorial Practical Type
22BGE11T Part [ Tamil 3 6 1 0 Theory / Practical

Introduction: ugd (s unwors swowcugh, aAEuM b scdezsd, Beodzamb, Beodshuyeonm
SAuDASN CEnanE SRDLBE £ GHaE. MG ORGHS LgbsILL GBS,

Course Outcome:

co1 s unp@wanh, unp sTE, Find, SpHT Ao wny whplh  ySissalmssaiE  slabshens
wTeRauTES  slhE  GaETehEnaiETe, Sehmblidedan  GastbCaTanmb  aensuTsn
£ alTaT .

coz - Bdaradsalensnse- Gusll salphseilsd vy sSollaseny syiasd apeod sumpallush
fihwenenssll, sumpsiwsh Galsflssh, wasiihs Haeaosd gauaheson e e Seyfng.

co3 . SallggTh  SellFrsaild  -aefienasla  geiliLgsd -sunpeld Ceunl Gup CsaussiBuwmanms
et s aenidad Gemaen GassBib. Fhmenanuisd b Gmmﬂm Hanl HiHik

iy ShhEHidaamat spiupd asnsiis Senwhsisng

Co4 « uanLCnphmene G il FHeomsayb, Lol T F: i (Gl BT LT S ey
whpd  Bodsandms sl LLEEMETE Spsngi

Cos - Baodfusureony winfuF GFlfsamend Garahl simdt smdsidsd, susnliFd  Hensosni
Sfiauk aensulsh e sang.

Unit I: wnésaiossd, ypbsolossd : [12 Periods]
unrdwrh - Gueh slBFanee, unpdsngd - sppdls Afiar Apgeh- il - feoayliy  STHT
- B1f spuaiial alandsb SmBed wipnh B (pensemen SyfHeh.
Unit I1: jdxmean [12 Perinds])
GushsalppiSaial SalmbEal- Snoey - GarasobsBunGand, . Geaushmilan - Hilsosneaou b
ng&.tb wreod  eowdfl - Scaelwmmed, dmegmuslall - ysenen  wmb swsl Guel  EailensEalan
i menen  opfeustee ampbmauia yfismeough, updsnsd o wiph smpalusd Hipeneouib,
WIS Havsanuniph allandgsb.

Unit [11: sumpeiied =0 (Bengaser [12 Periods]
FihsHenendbbaleht SalsnFeals -sumfealusy S ([Hen]- aehonrisen genilungsei-
Gmeilauten ek guined mA Gumsl G- spfensu sifey Lhdsdsa- wehBanhim' Ligsel- Gauiyds
Fgqib- sibumaggad Ceuind syfliemasst aumpalla pahBanhngdarar Gr@sa spfull wwsfiofb
Umit [V: [12 Periods]

Beokment - Cuouh Gameh, allaendCansh, BeolSGEmed, e (FCQsme, -BeodssmbAng salmbsb
Sl &g apsFitsma siks GErasmsd. vmliiioddun uulhd, selms aypssd aumbameds
wiflp, O@reanksn £F% SUE uvudLm ey, Beodsem  Gerads uuilbpeldsa  anpmised

Sallanpambamsd  Guissdma suanidsHed. gy flusmesdr QETahl Hosd aanbs © HameD.

Unit V: [12 Periods]
Beodduagreonp - BeodSlusrgeony  wipiod Geldsd wimd  yRbselassalld  Garimmss,
aeniFAEett  wipnk  sypfeph  asnsuis o sfeng. CATSTIIE 3 NI T 3 Girsin’ My, Sgga.

A auipdd alandsil HibHaD.

Approved in the BOS Meeting held on 25-04-2024
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Textbook:
LML purshaE i . )
1. unp#wmi Seallensse
2. unpAlSHTae Sl s
1. mrET Eallenmss
4. #Fid salssssn
5. 5 GCauememt som
umireneu [pamehassit - | Seodsfweureonm — wmdawBd,

2. @Meodmen [HimeD,
1 pe -Hullp Seodsfin supsomm

Page 13 of 91
Regulations 2024

(PHbUmaId
(zalens, sLHay, Seodsemb, usLldssdunb, Ssodswauysonm)

Seg 1 wpudsalanss. Lmdbsalassel

1. wmyglwim - BussE @l Hena
2. umpSAHTFE ~ayipdladr Afdy (Foiyprri)
3. dind - Hlaneyri,
4. spEn - B
S0 2 BASne0 SelengEen
1. SHIwen] - REmenauhHIBUTGamnas
2. sy.Gleussienlen - Miflavsneouph (psb
3. wmeod] snwodyfl - seitaaiLm Lo
4. dmeagmndled - Yslienal LTI

D0 3 £ anHEoL

|.alemicmmusGen ganiiingssi - Fihmenand SallshT-Hel H1 s
H.aleidl @ 2.59.10.12,15,

Beossamb
[ Guwir Gamsd, ailmsndGlansd, e sGgnsh, & MFGsrsh, afmb
uesL (nieodut Luphd - 1. sallam sigssh
2. sunlGsamelddy subip
3. Gareneodsm’ Fld sHEp

SiFog, 4

uwsium_ Bhsdh
Seodsan Gpréded Luihmealssed
1. slpHFHeat- Saendeuramai
2. BuisdFmean eusnitdhHen
505 5 Beosdu auyeonp
pelend saieng Seodsu

l. smamdm 2. Hbmm 3. Gran'fy, 4. Smpme.
2. wewield SO - SeneodGlommhse

vl fwen

unrHwnlt  Eeillsndhssi

. UM HFHTFeN  SHeilsndHEal
HIHT BallenFEei

. FAind smallsnd s

-L\-:-ﬁl‘\-.?:—*
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5. 8. (Geussrsalaom
6. HFhmensnd salehl HeillmrFead
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PART -1 - FRENCH
SEMESTER 1
PAPER1
French 1
. Topics & Vocabulary:
1. Greetings

ii.
1.
1v.

V.
vi.

Vi
vili.
1X.

X
Xi.

Alphabet + letters combination

Nationalities and countries

Jobs

Numbers

Giving personal details (address, telephone number, email, age)
Filling a form

Food and drinks

Holidays in France and abroad

Describing a city (jobs and places)

Using a dictionary

2. Grammar:

L
ii.
iii.
1v.
V.
vi.
Vi
vili.
IX.
X

Nouns — feminine, masculine, singular, plural
The verbs *étre’, ‘avoir’ in the present tense
Articles — definite and indefinite

Verbs in *ER’

Etre and Avoir

Prepositions of place

llya+Iln'ya pas

Word order: sentence/question

Key prepositions — &, dans, en, au, etc.
Yes/no questions

3. Cultural Content:

1.
1.
ii.
Iv.
V.

Paris

Cities of France

French speaking countries
French names

Map of France

4, Skills Work:

i

il.
1.
Iv.

Lots of speaking/active practice
Role-plays

Lots of listening

Pronunciation — key sounds
Letter writing

Approved in the BO% Meeting held on 25-04-2024
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Part | = Hindi Language
FIRST SEMESTER - Paper |
I PROSE:
NUTHAN GADYA SANGRAH
Lesson | — Bharathiya Sanskurthi - Dr.Rajendra Prsad
Lesson 2 — Rashtrapitha Mahathma Gandhi - Mukthibodh

Il NON DETAILED TEXT SHORT STORIES:
11 KAHANI KUNJ
1. Pareksha — Premchand
2. Mamtha - Jayashankar Prasad
3. Apna paraya — Jaynendrakumar

I GRAMMAR:
SHABDHA VICHAR ONLY (NOUN, PRONOUN, ADJECTIVE, VERB, TENSE, CASE ENDINGS)

IV TRANSLATION:
English — Hindi only.
ANUVADH ABHYAS — 11 {1-15 lessons only)
V COMPREHENSION:
I Passage from ANUVADH ABHYAS-III (16-30)
Text Book:
1. Nuthan gadva sangrah, 2009, editor : Jayaprakash, publisher
2. Kahani kunj. 2011, Editor :V.P. Amithab.Publisher
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Part I ~Malayalam Language
FIRST SEMESTER - Paper |

Malayalam - First Semester

Unit I & IT Autobiography of C Keshavan ( Jeevidhasamaram)

Unit [ILIV & V Travelogue

Unit IILIV & V Aalahayude Penmakkal

Text Books prescribed:
1.  CKeshavan - Jeevidhasamaram
(D.C.Books)
2. Sarah Joseph - Aalahayude Penmakkal
(D.C.Books)

Reference books:

1. C Keshavan - Jeevidhasamaram

2. Sarah Joseph - Aalahayude Penmakkal
3. Balkan Diary- Baiju N Nai

PART 1 - ARABIC LANGUAGE FOR UG DEGREE COURSES

I SEMESTER
PAPER-1: PROSE AND GRAMMAR-1

Books Prescribed: 1. Duroos Al-Lugha Al-Arabiyya Part-I (Lesson 1 to 12)
By Dr. V. Abdur Rahim, IFT, Perambur, Chennai-12.

2. An-Nahwu Al-Wadeh Part-1 (Al-Ibtidaiyvah - Selected Lessons) By Al Alijjanim
and Mustafa Ameen. Al-Huda Book Stall. Calicut, Kerala

{Lessons: Al-Jumlah Al-Mufeedha, Ajza Al-Jumlah, Al-Fi'l al-Madhi, Al-Fi’l-al-Mudhari’, Fi'l
al-Amr, Al-Fa'il, Al-Maf"uool, Al-Mubthdha Wal- Khabar)
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Part—1 Language - URDU
SYLLABUS — UNDER CBCS
I SEMESTER
PROSE, GRAMMER & TRANSLATION

Book Prescribed: Faizan-e-Adab - Edited by Dr K. Habeeb Ahmed
[Published by Ansaar Educational & Welfare Society,
Melvisharam- Contact No. 9994963700, 94438 8785

[a] Prose:

The following lessons only

. SAIR PAHLAY DARWESH KI - Meer Amman Dehalvi

. UMEED KI KHUSHI - Sir Syed

. MIRZA GHALIB KE AKHLAQ WA ADAT - Moulana hali
. ZUBAIDA KHATOON — Abdul Haleem Sharar

. NOOR JHAN — Mohamed Hussain Azad

. MARHOOM DI ¥ AAD MEIN — PATRAS BUKHARI

. SIR SYED MARHOOM AUR URDU LITERATURE - Shibi
. KHAJA MOHINUDEEN SHITHI- Shabaz Hussain

= - R R R K

[b] Grammar: 1. ISM AUR USK] KHISMEIN

2. ZAMEER AUR USKI KHISMIEN

3. SIFAT AUR USKI KHIMEIN

4. FE'L AUR USKI KHIMEIN

5. LAWAZIM-E-ISM

6. ALAMAT-E-FAEL “NAY" AUR ALAMAT-E-MAFQ OL “KO™ KE QUAIDE BOOK FOR
REFERENCE Urdu Grammar by Yagoob Aslam

c] T
P[JENSLATIDN: A GENERAL PASSAGE FOR TRANSLATION FROM ENGLISH TO URDU
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Semester-1
Subject Code Subject title Lecture | Tutorial | Practical | Credit| Type
General English 4 0 0 4  [Theory

Introduction

To encourage students to inculcate and use effective communication skills in their day-to-day
lives. To develop the LSRW skills to enhance the culture and thoughts through language

Course Outcome:

velop and integrate the use of the four language skills i1.e. Reading, Listening, Speaking, and
Ol riting
02 rJnderstand the total content and underlying meaning in the context
03 rorm the habit of reading for pleasure and for information
o4 omprehend material other than the prescribed text
evelop the linguistic competence that enables them, in the future, to present the culture and

ICOS5  [civilization of their nation.

Unit I: [12 Periods]

1.1 A Patch of Land -Subramania Bharathi.

1.2 JRD-Harish Bhat

1.3 The Faltering Pendulum- Bhabani Bhattacharya
1.4 Listening for General and Specific Information
1.5 Vocabulary: Synonyms, Antonyms, Word Formation
Unit I1: [12 Periods]
2.1 The Sparrow-Paul Lawrence Dunbar
2.2 Us and Them-David Sedaris (From Dress your Family in Corduroy and Denium}
2.3 How I taught my grandmother to read-Sudha Murthy
2.4 Appropriate use of /articles and Parts of Speech
2.5 Listening to Giving Instructions/Directions
Unit 11 |12 Periods]
3.1 A Nation's Strength- Ralph Waldo Emerson
3.2 Uncle Podger Hangs a Picture-Jerome K.Jerome
3.3 Self-Introduction, Greeting. Introducing Others.
3.4 Error Detection
Unit IV: [12 Periods]
4.1 Love Cycle
4.2 The Gold Frame-R.K Laxman
4.3 Communication and its types
4.4 Close Reading
4.5 Paragraph Writing
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Unit V: |12 Perinds]
5.1 Translation
5.2 Conversation
5.3 Free Writing
5.4 Sentence Types

Text Books:
1. Steel Hawk and other stories by Bhattacharya, Bhabani, New Delhi Sahitya
Akademi 1967

2. How I Taught my Grandmother to Read and Other Stories, Murthy, Sudha,
Penguin Books, India, 2004

Reference Books:

1. English in use - A textbook for College Students (English, Paperback, - T.Vijay
Kumar, K Durga Bhavani, YL Srinivas

=]

. Practical English Usage - 4th Edition By Michael Swan

3. The Art of Civilized Conversation: A Guide to Expressing Yourself with Style and
Grace -Margaret Shepherd, Penny Carter, ([llustrator), Sharon Hogan,
2005,

Mapping of Course Qutcomes with Program

Dutcomes:

Course Program Qutcomes Program Specific Qutcomes

Outcomes |pg1|podpro3rodrogrodroTrogrog P10 |pso1 |Pso2|pso3| psog|PSOS
Ol 33333332212 3 | 2 | 3 3 3
cox 2333233222 3 | 2 | 3 3 3
o3 |3 3(3(23(3(3(2]3[2] 3 | 2 3 3 3
coa 3332333222 2 [ 2 3 3 3
cos 1312313333122 3] 3 | 2 | 3 3 3
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Subject Code Subject title Credit Lecture Tutorial Practical Type
Core : Cell Biology 4 5 0 0 Theory

Course Objective
Students can able to know about cell and cellular function, reproduction mechanisms.
Course outcome:

CO1.: Students will be able to accurately describe the structure and function of major
cellular organelles.

CO2: Students will demonstrate proficiency in basic laboratory techniques used in cell
biology and microscopy observation.

CO3: Students will effectively communicate scientific concepts and experimental
findings through written assignment and oral presentation.

CO4: Students will be able to discuss the societal implications of cell biology research
and consideration of ethical.

CO5: Students will demonstrate the ability to apply concepts and principles from cell
biology to real world problems and scenarios.

Unit | 12hrs

History and overview of cell Biology — Discovery of Cell, Cell theory, Protoplasm
theory, Organismal theory. Cytology & cytochemical Techniques: Cytological study of Living
cells, cytological study of dead cells, cytochemical staining.

Unit 1l 12hrs

Cell: Viruses; History & Structure, Classification. Classification of cells of cellular
organisms; Prokaryotic cell and types; Eukaryotic cell ; shape, size, cytoplasm, cell organelle
and functions.

Unit 11 12hrs

Cellular organelle — Cytoplasm; Plasma membrane and cell wall; cytoplasmic vascular
system; Endoplasmic reticulum; golgi complex; Lysosomes; Mitochondria; Plastids;
Microbodies; microtubules; centrioles; cilia and flagella; Ribosomes; Nucleus.

Unit IV 12hrs

Cell division: Types of cell division; amitosis; mitosis and cell cycle; cytokinesis;
Meiosis and reproductive cycle; kinds of meiosis, process of meiosis, significance of meiosis;
comparison between mitosis and meiosis.



Rathinam College of Arts & Science (Autonomous), Coimbatore-21. Page 22 of 91
Admitted in B.Sc. Biotechnology the academic year 2024-2025 & Onwards Regulations 2024

Unit vV 12hrs

Reproduction: Asexual reproduction; sexual reproduction; Gametogenesis; 00genesis,
difference between spermatogenesis and oogenesis; Fertilization; Parthenogenesis; cell growth
and aging.

Text Book:
1. Cell Biology by P S Verma and V K Agarwal, 2016

2. Cell Biology- cytology, Biomolecules and Molecular Biology by P S Verma, V K Agarwal,
2020.

References:
1.Cell and molecular biology, 3rd edition, Philip Sheeler, Donal E Bianchi, John Wiley
2. Molecular biology of cell, Albert et al

3. Molecular cell biology, Lodish, Baltimore, Scientific American books, 1994

Mapping of Course Outcomes with Programme Outcomes

Programme outcomes Programme Specific
Outcomes

Course PO [PO |PO |PO |PO |[PO |PO |PO |PSO |PSO |PSO |PSO
outcomes 1 2 3 4 5 6 7 8 1 2 3 4

Cco1 3 2 1 1 3 2 1

CO2 3 2 2 1 2 3 1

COs3 3 2 1 3 1 2

CO4 3 | 2 1| 2 1 2 3 1

CO5 2 3 1 2 1 3

Mapping of CO’s and PO’s Components are:
3-Strong Correlation 2 — Medium Correlation 1- Low Correlation Blank — No correlation
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Subject Code Subject title Credit Lecture Tutorial Practical Type
Skilled : Bioinstrumentation 4 5 0 0 Theory

Objectives: This course presents the various instrumentation Principle, operation and
applications.

Course Outcome
CO1: Able to understand the principles of spectroscopy.
CO2: Analyze the application of chromatography techniques.
CO3: Apply the techniques for biomolecule separation process.
CO4: Evaluate the DNA and protein through Electrophoresis techniques.

CO5: Know the techniques for Gene amplification and sequencing.

Unit | 12hrs

Principles and applications of Autoclave — Hot air oven — Incubator, Laminar air flow
chamber / Biosafety cabinets, BOD Incubator, Lyophilizer.

Unit 1l 12hrs

Microscopy: Basic principles in microscopy - Types of microscopes, light, dark, phase
contrast, fluorescent. Electron microscope- TEM & SEM.

Unit I 12hrs

Spectroscopy- UV Visible spectroscopy- — Beer — Lambert law Applications —
Instrumentation, Applications. Vibrational spectroscopy - infrared Absorption spectroscopy,
Raman  spectroscopy —,instrumentation, applications. Fluorescence spectroscopy
instrumentation — Applications.

Unit IV 12hrs

Separation technique — chromatography — column chromatography, Thinlayer
chromatography — paper chromatography — ion exchange chromatography, exclution
chromatography - Reversed phase chromatography. Affinity chromatography — HPLC,
Equipment, Application. Advanced chromatography techniques.

Unit VvV 12hrs

Electrophoresis — polyacrylamide gel electrophoresis applications - SDS PAGE.
Agarose Gel Electrophoresis — pulsed field gel electrophoresis. 2D gel electrophoresis.
Polymerase chain reaction — DNA synthesis in PCR — Variations of the basic PCR methods.
Quantitative PCR — Nested PCR — Reverse transcription PCR- Inverse PCR.
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Reference:

1. Bioanalytical techniques by Sekhar Tallar (2009)- IK International Publishing House Pvt
Ltd.

2. Biophysical Chemistry- Avinash Upadhyay, Nirmalendu Nath, Kakoli Upadhyay, (2014),
Himalaya publishing House

3. Practical Biochemistry- Wilson & Walker — Vth edition (2009)Cambridge University Press

4. Practical Biochemistry- David Plummer- Tata McGraw Hill 3rd edition.

Mapping of Course Outcomes with Programme Outcomes

Programme outcomes Programme Specific
Outcomes

Course PO |PO |PO |PO [PO |PO |PO |[PO |PSO |PSO |PSO |PSO
outcomes 1 2 3 4 ) 6 7 8 1 2 3 4

CO1 3 2 1 1 3 2 1

CO2 3 2 2 1 2 3 1

CO3 3 2 1 3 1 2

CO4 3 | 2 112 |1 2 3 1

CO5 2 3 1 2 1 3

Mapping of CO’s and PO’s Components are:
3-Strong Correlation 2 — Medium Correlation 1- Low Correlation Blank — No correlation
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Subject Code Subject title Credit Lecture Tutorial Practical Type
Allied : Applied Chemistry 4 5 0 0 Theory

Course Objectives:
The main objectives of this course are to:

To imbibe the knowledge of silicones, fuel gases, dyes, and their industrial applications
Show the importance of fertilizers and the unavoidability of insecticides in agriculture.
To inculcate the chemistry behind day to day used items like toiletries, detergents etc.
To understand the role of polymers and rubbers to mankind.

Appreciate the need for paints and explosives.

akrwdPE

Expected Course Outcomes:

On the successful completion of the course, student will be able to:
Co1 Understand about silicones fuels gases and their industrial | K2-K4,

applications. The theory behind colours and dyes, their | K6

preparation and dyeing

CO2 Appreciate the need for fertilizers and insecticides in the | K2-K5

Agricultural sector

CO3 Explain the chemistry behind toiletries and cleaning agents K2-K5

CO4 Understand the importance of polymers and rubbers in our day- | K1-K4
to-day life

CO5 Understand about the importance of paints and the need for | K2-K5

explosives as well as the bad face of war.
K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate;
K6 - Create

UNIT I — Industrial and Dye Chemistry 12hrs

1. Industrial Chemistry: Synthesis, properties, and uses of silicones. Fuel gases:
composition and uses of natural gas, water gas, semi water gas, carbureted water gas,
producer gas, oil gas.

2. Dye Chemistry: Terms: Chromophore — auxochrome - bathochromic shift —
hypsochromic shift - hyperchromic effect - hypsochromic effect - Dyes: Azo and
triphyenyl methane dyes - Preparation of Methyl Orange and Malachite green.

UNIT Il - Agricultural Chemistry — Fertilizers and Insecticides 12hrs

1. Fertilizers: Classification of fertilizers- Preparation and uses of Urea, DAP, NPK, SSP,
TSP and bio-fertilizers (vermicompost, coircompost, panchakavia) — types and
advantages of biofertilizers

2. Insecticides: Classification of insecticides — Structure and effects of dinitro phenols,
DDT, methoxychlor and BHC — comparison of artificial pesticides and bio-pesticide.

UNIT Il - Chemistry of Toiletries and Cleaning Agents 12hrs

1. Toiletries: Bath soap — shower gel - water softeners - tooth pastes-ingredients — their
characteristic functions-mouth washes-shaving creams-after shave preparations.

2. Cleaning Agents: Detergents - classification - formulation-cleansing action-optical
brighteners-bleachers-phenoyls - hand sanitizer.
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UNIT 1V - Polymers and Rubbers 12hrs
1. Polymers: Types of Polymerizations. Thermoplastics & thermosetting polymers.

Preparation, properties and applications of the Polyethylene, Teflon, PVC, Nylon,
Polypropylene, Polystyrene and PTFE.

2. Rubbers: Natural and synthetic rubbers: Constitution of natural rubber, Butyl, Buna-
N, Neoprene, Thiokol, Polyurethane, Silicone rubbers, Vulcanization of rubber &
Synthetic rubber.
UNIT V - Paints and Explosives 12hrs
1. Paints: classification — constituents — Pigment VVolume Concentration — Distemper —
Varnishes — Lacquers - Pigments — name and formula of different coloured pigments
and their uses — Toners — Nano paints
2. Explosives: classification — characteristics — chemistry of Nitrocellulose -
nitroglycerine — gun powder - RDX — mustard gas — phosgene - nerve gas — Screening
smokes.
Text Books:
1. V.Veeraiyan, Textbook of Ancillary Chemistry; High mount publishing house,
Chennai, first edition,2009.
2. Principles of Inorganic Chemistry, B.R. Puri L.R. Sharma, S.Chand & Co.
3. Inorganic Chemistry, P.L.Soni, Sultan Chand & Sons.

Reference Books:

1.

w

Perfumes, Cosmetics and Soaps, W.A.Poucher (Vol.3), 9th Edition, Springer Science
Business Media, 1993.

Handbook of Cosmetic Science and Technology, Barel, A.O.; Paye, M.; Maibach,
H.1.(2014), CRC Press.

Pharmaceutics and Cosmetics, Gupta, P.K.; Gupta, S.K.(2011), Pragati Prakashan
Chemical Process Industries, R. Norris Shreve and Joseph A.Brink,Jr.,4 th Edition,
McGraw Hill, 1977.

Environmental Chemistry, A.K.De, 6th Edition, New Age International, New Delhi,
2006.

History of fertilizer chemistry by T.P. Hignett, SPRINGER ,1985

A Text Book of Environmental Chemistry and Pollution Control, S.S. Dara-S. Chand
Publication 2012.

Mapping with Programme Outcomes

COs PO1 PO2 PO3 PO4 PO5 PO6 PO7
Co1 S S S S S M S
CO2 S S S M S M S
COo3 S S S S M M S
CO4 S M S S S S M
CO5 S S S M S M S

*S-Strong; M-Medium; L-Low
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Semester |
Subject Code Subject title Credit Lecture Tutorial Practical Type
Core I- Lab in Cell Biology 2 0 0 4 Practical

Course Objective: This practical session students able to know the cell divisions and various
stages 1. 1.
Course Focus on: Skill Development & Employability

Mitosis in onion (Allium cepa) Root tip
Meiosis in Flower Buds of Allium cepa
Buccal Epithelial Smear and Barr Body
Differential Staining of Blood

o &~ w0 DN e

Determination of Blood group and Rh Factor

Subject Code Subject title Credit Lecture Tutorial Practical Type
DSC- Lab in Bioinstrumentation 2 0 0 5  Practical

Course Focus on: Employability & Research

Microscopy

Spectrophotometer - Protein Quantification
Electrophoresis — Age & Page (Demo)
Column Chromatography (Demo)

o > w0 N

Polymerase Chain Reaction — PCR (Demo)

References
1. Laboratory Manual for Biotechnology Verma, Ashish S./ Das Surajit & Singh Anchal
S. Chand Publishing, 2014

2.Biotechnology Procedures And Experiments Handbook, S. Harisha, Ph.D. Infinity Science
Press Llc, Hingham, Massachusetts, New Delhi, India
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Subject Code Subject Title Credit Lecture  Tutorial Practical Type
22BGE21T Part | Tamil 3 6 1 0 Theory / Practical

Introduction: @yedn_mb LehsuCILm A L SN Beoddund, dipFeodaunb,
FnsasHsa, Beodsemb, Geodd agearn syfumeassd GaTaRB 2 mandu g

Course Outcome:

CO1  : omBedbuds FHOHS sppsbomn opiby Cstsieapts. ampbmais
LessiEemen Taunpapd, SGTGCanH sumpapd &mHHbaeh 2 dien md  BupluHnsd
LILGDISTIEN ST SpnLo .

C02 : dAipfevddubHar GElHsare spb, almbCsrmnbusd Guisipaupexy  wirssauiss
Lpalans spibaCatsianab. Senid Cuaienw, ushy sBumuBEHD  HFhHa
Gimrelien (pAngl.

co3 : oewll Boodaanh spfamied BaodsanhHal Sptueugd wpdAwudbAurhie S
Sweomd.

Co4 : Anpsomzseisd o sien sadHEeis) o sien eowbsmhimmad GHTha Carehsnag
FUpHNLF FhHeneanisipd, alifi o o mands o HeaBEngl.

CO5 : poembideans & Gag- saoibddastu Gapi - dAbsoasmen Hiewng
LFweond@id I ukismen  SHHD, Hes ausTausnsien anfiany, Gauihddds
ST BaubhTs Semodingl.

Unit I: [12 Periods]

o BosdAub - Hos@pel, oS, SyfeEnLeno, Hrevguw, upGloms
BIENN-apBmaumst BHUleH amHHibdmens GEHTemIl UTLIDNE ©_6TsnHL

Unit II: [12 Periods]

@mfeoddlund: mhHbssotushd,  Abfeoddiu o munyEel- @GHBDeoTd GHDeushdl —
IDENGURLENILD, HelmiBHBHINLTeRT, S1H uUTgLIH., DUpST Seiensn [ HH. HOITHIDHBHILT6wT—
Gamuisd wmguig.  Aeienen auw L FrH A Fnnfesdlumissiel  B(h5HHIHHMNMH
Coeons abdHien asb.

Unit I11: [12 Periods]

el Beodemid - FCeven Hewll, wfwmy senl, alutasnsn sERl, SHFwW
Sionll, Beobmemid - almesshHIL e SHISHLHD.

Unit IV:. [12 Periods]

Fpsapss :  CarmHEsHEsIL L 4-FpEansHmHel - IDTONUTHTE 56 HHmenen
auaniTa@GD GUTmL( afsatu@n. Fupstu Qouidhsst ppn supsTuy Crragn umnd
allandsih  HHHs0.

Unit V: [12 Periods]
SHamemiidens & Begssn - Saenbisspalu - panlamms  FAhsenenss-

ALLIAGHe0- sHeamilitans smb Geaehrllsst-  samapl B aniTSHanssen-  Fmsmo  Hb
gipEs- GFusiais yFwme GeFiBamb wramaisemses Seaembilsms amiss o sHajb.
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Textbook:
LIML_[ITeDss6iT
LudlGlsnsstifipdsand [RImsose
2 mih& dEHabusD
3mimeon fighmeuigh S
4. malmushHniLg sl

Limrenel  [EITeDEEIT

Gepwismbsei Fpsens

Lglenotnidsei Fpisens

HLmoswll - FmEsns

slarl. Mo had smei-  Fsens

(e -HOp Feodahl sursom

Lokl G&Gs deenen — Hups sufsomp wdsEnh Ussiimfib.
Cuym.pensiteut urdwuBodl - Seodssamb Beodsdlu supsonm GuwomgdSnesit

bl AN
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Syewmb ugseanb
(oyp Beosflunbd, SAppieosdund, Seossesnd, fApsas, Beodfu areorm)

Siog | op Beoddunb
1. FimdbwHmeit - 2- sySlEATTISHE
1. mlumpmisst 10 @meiEen syHlsamp -8
2. spieysnlsow 10 Huoeissll syfHlsmmb 43

2. eI LT - 5 umisosmstt (132,133,135,136,139)
3 wpGhomf mrEpmm - 5 umisbselt (90,91,93.95,100)

o5 11 Afgiisosswub

I BhAdssobusd - Fpflaoddu 8 plyss
(6 umisbssll ( yuub, s;ged, Gseliennm (Geusiimeasiomi)
2 Himeond @wmeushd - WwensoeusTILD
3. safnusdhHIuysnt - &M{ Umguigl
4. supsl Selienen alf Hoge 199-209

Swog 111 Seodzamd
aemil @eodsemin - elendahHisil BHinlldHen.
1.#1Gs0em syemil 2. alfhaudsn § 2 suemwowsmll 3. sy Teubwomyfussl
(2_wirey malliifwenil) 4. Haus speni
owg 1V Apsengpmsh
1. Gegmusthsat - e Urupst 2.0 yssoolissas- wasolbsnl subd
3. mymoswll - GEnhs «IF 4 seb. gmwodlimsEsi -unsb (4 FApssnsse)
oW V. Beosdu sugeomp
l. #efiemitidamstu Geaubml — Flhrensnd salsml SalmnFed
& [Henysstt 2- 9.

LITL_[RITes6IT
1. uglGClenssiEipdEamdi® [HITeDBE
2. (ypdhsnl fLsiTEn  [RITED
3. @hmeondgmeushd
4. sednushmtysl
Limrenal  GITsDEET

1. Ggpusnhssl Frsens

2. ygsnwli s s Fosansd

3. symoswll  Fpsans

4. aard. LA sTed

5. ey -Hp @eodSl sueom)

6 Lndh GxGs (Tslisnsn — sullps sursompnd wdsenpld CssiumBi.

7. Gugmpsnenaul LrdwGof - Seodssmb Eeodgu suysommy Gyl med.

8. seiiemblldbenslu Gauipnd — Fhsenend Sealishl Healmnse
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French 11

PART - 1-FRENCH
SEMESTER I1 PAFER 11

. Topics & Vocabulary:

i
il.
il
.
V.
¥i.
vil.
VLl
1%,
X,
%I
xii.

Review and practice level | vocabulary/grammar
Talking about family, frends and celebrities
Talking about onesel§ — key personal information + likes/dislikes
Talking about hobbies

Danly life — routines, habits, free ime

Days of the week

Animals

Telling the time

Consumer goods — clothes, accessories, food
Describing objects — shape, colour, siae

Talking about the weather

Shopping

2. Grammar:

I
il
lil.
iv.
V.
¥i.
Vil
Vill.
ix.
A

Possessive Adjective

Possessive pronouns

Revision ‘ER” verbs

The immediate past: “venir de’
Megative senlences

Key verbs: [aire, aller, sortir, elc.
Demonstralive pronouns
Frequency adverbs

Reflexive verbs in “ER”
Question words (quel)

3. Cultural Content:

i.
ii.
iii.
.

French speaking celebrities
French daly routine
French brands and products
Bruxelles

4. Skills Work:

i.
il
iii.

Lots of speaking/active praclice
Role-plays

Luots of listening

Pronunciation — key sounds
Essay writing

. Annie Monnene-Goann, Sylvie Schoitt, Stéphanie Saintenoy, Beatrice Szarvas, Métro Smnt-
bichel, CLE Intemational, Paris, 2006.

2 Jean-Luc Penforms, (Débutanty Methode de frangais professionne]l et des affames, CLE
International, VEUF-Pans, 2003,
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Part | = Hindi Language
SECOND SEMESTER - Paper 11

SECOND SEMESTER - PAPER 11
I MODERN POETRY

PANCHWATI by MYTHLI SHARAN GUPT 18

ITONE ACT PLAY
EKANIKI PIYUSH

1. Owrangjeb ki aakirirath— Ramkumar varma
2. Ek din - Lakshminarayan Misra
3. Vapasi - Vishnuprabhakar

Il LETTER WRITING
{Leave Letter, Job Application, Ordering Books, Letter to Publisher, Personal Letter)
IV CONVERSATION
(Doctor & Patient, Teacher & Student, Storekeeper & Buver, Two Friends, Booking Clerk
& Passenger at Railway Station, Auto rickshaw driver and Passenger)

V TRANSLATION
HINDI-ENGLISH ONLY Lessons — 1-15 only ANUVADH ABYAS-II

Text Book:
1. Panchvati, Mythili sharan Gupt, 2015, Rajkamal Prakashan

2. Ekaniki piyush Srimathi Usha mehra.
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Part I -Malayalam Language
SECOND SEMESTER - Paper 11

SECOND SEMESTER ~ PAPER 11

Unit [ & IT Autobiography of Kamla Surayya
Unit I[ILIV & V Travelogue
Unit II1, IV & V Alkoottathil Thaniyae

Text Books prescribed:
1.  UnitI & II Autobiography of Kamla Surayya
(D.C.Books, Kottayam)

2. M.T Vasudhevan Nair
(D.C.Books. Kottayam)

Reference books:

1. Athmakathasahithyam Malayalathil-Dr.Vijayalam Jayakumar (N.B.S.Kottayam)

2. Sancharasahithyam Malayalathil —Prof.Ramesh chandran. V,(Kerala Bhasha
Institute, Trivandrum)

11 SEMESTER

PAPER-II: COMMUNICATIVE ARARBIC
Books Prescribed: 1. Arabic Conversation Book (Lesson 1 to 19)

By Mohd. Harun Rashid and Khalid Perwez, Published by Good word Books
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11 SEMESTER
POETRY, GHAZALITH & LETTER WRITING
Urudu Language

Book Prescribed: Faizan-e-Adab - Edited by Dr.K.Habeeb Ahmed
[Published by Ansaar Educational & Welfare Society,

Melvisharam- Contact No.9994965700,9443818785]

Part- I Urudu Language (Colleges) 2014-15

Annexure : 13F Page 2 of 4 SCAA DT. : 6-2-2014
[a] MANZOOMATH
. BARQ-E-KALESA - AKBAR ALLAHBADI
2. SHIKWA - ALLAMA IQBAL

{Selected four stanzas from each of the above)
3. JAWAB-E-SHIEWA — ALLAMA IQBAL

(Selected four stanzas from each of the above)
4. SUBH-E-AZADI - FAIZ AHMED FAILZ

5. TAJT MAHAL - SAHIR LUDHYANWI

[b] GHAZALITH:
|. MEER TAQI MEER

2. KHAJA MEER DARD
3. SHAIK IBRAHIM ZAUGQ
4. MIRZA GHALIB

5. MOMIN EHAN MOMIN
6. IGAR MURADABADE
7. HASRATH MOHANI

£. FANI BADAYUNI

9. DANISH FARAZ]

10. SHAKIR NAITHI

[c] LETTER WRITING:
I. LETTER TO THE PRINCIPAL SEEKING LEAVE

2. LETTER TO THE MANAGER OF A FIRM SEEKING EMPLOYMENT

3. LETTER TO A PUBLISHER. OT BOOE SELLER PLACING ORDER FOR BOOES

4. LETTER TO THE MUNICIPAL COMMISSIONER DEAWING HIS ATTENTION

5. LETTER TO THE FATHER / GUARDIAN ASKING MONEY FOR PAYMENT OF COLLEGE FEES

. LETTER TO A FRIEND INVITING HIM TO YOUR SISTER'S MARRIAGE
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Semester-11
Subject Code Subject title Lecture | Tutorial | Practical [Credit| Type
23BGE22E English for Communication-I1 - 0 0 4 |Theory
Introduction

To encourage students to inculcate and use effective communication skills in their day-to-day
life. To develop the LSRW skills to enhance the culture and thoughts through language

Course Qutcome:

CO1 |Leam to introduce themselves and talk about everyday activities confidently

CO2 IBc able to write short paragraphs on people, places. and cvents

CO3 Ildcntify the purposc of using various tenses and effectively employ them in speaking and wnting

CO4 IGain knowledge to write subjective and objective descriptions

cO

n

Ildentify and use their skills effectively in formal contexts.

Unit I:
|12 Periods]

1.1 Very Indian Poem in Indian English -Nissim Ezekiel

1.2 If you Are Wrong Admit it-Dale Carnegie

1.3 Reading for General and Specific Information (Charts, tables schedules, graphs,
etc.)

1.4 Homonyms, Homophones, Homographs

Unit I1:
|12 Periods]
2.1 Sull I Rise- Maya Angelou
2.2 Kindly Adjust Please- Shashi Tharoor
2.3 Verbs and Tenses
2.4 Subject Verb Agreement
Unit I
|12 Periods)
3.1 Alchemist-Paulo Coelho
Unit IV:
|12 Periods]
4.1 The Flower- Tennyson
4.2 The Spoon-Fed Age. W.R. Inge
4.3 Paragraph Writing
4.4 Error detection
Unit V:
|12 Periods)
5.1 On Killing a Tree- Gieve Patel
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5.2 Taking and Note Making
5.3 Reading news and weather reports
5.4 Precis Wriling.

Text Books:
l. The Alchemist - Paulo Coelho
Harper - 2005

Heference Books:

|  Advanced English Grammar. Martin Hewings. Cambndge University Press, 2000

1. Descriptive English. SP Bakshi, Richa Sharma - 2019, Arihant Publications (India) Ltd.
1. The Reading Book: A Complete Guide to Teaching Reading. Sheena Cameron, Louise
Dempsey, 8 & L. Publishing, 2019

4. Skimming and Scanning Techniques. Barbara Sherman, Liberty University Press, 2014
5 Brilliant Speed Reading: Whatever yvou need to read, however ...Phil Chambers,

Mapping of Course (utcomes with Program

Dutcomes:

Course Program Specific Outcomes

Outcomes  (pylpOAPOIP04POPOdPOT POS| PSO1 | PSO2| PS03 PS04 |PSOS
col 313 333332 & | 2 | 3 | 3 | 3
caz |23 (332|332 3 | 2 | 3 | 3 | 3
cos 212323332 3] 2] = | & [ 3
cor |33 333332 3] 2] 3 | 3 [ 3
caos |32 333332 & | 2 | 3 | 3 [ 3
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Subject Code 24BBT2CA Subject title Credit Lecture Tutorial Practical

Type
Core : Fundamentals of Microbiology 4 5 0 0 Theory

Course Objective: To provide students with a comprehensive understanding of the principles and
applications of microbiology in various fields, including medicine, industry, and research.

Course Outcomes:
CO1: Students will be able to explain the fundamental concepts of microbiology.
CO2: Students will demonstrate proficiency in basic microbiological techniques.
COa3: Students will be able to apply microbiological principles to real-world scenarios.

CO4: Students will understand the role of microorganisms in environmental and industrial
processes.

CO5: Students will be aware of the ethical considerations in microbiological research.
Unit I: Introduction to Microbiology 12hrs

Introduction to Microorganisms, History of Microbiology, Scope and Branches of Microbiology,
Microbial Nomenclature, Morphology and Structure of Microorganisms, Microbial Classification,
Microbial Growth and Nutrition, Microbial Metabolism (Aerobic and Anaerobic Respiration,
Fermentation), Methods in Microbiology: Microscopy — Basic, Advanced Technigues and
SEM(Scanning electron microscopy), Staining, and Culture Techniques.

Unit Il: Microbial Physiology and Genetics 12hrs

Microbial Growth Kinetics, Factors Influencing Growth, Bacterial Cell Structure and Function,
Bacterial Genetics (Plasmids, Transposons, Bacteriophages), Mechanisms of Genetic Variation
(Mutation, Recombination).

Unit 111: Microbial Diversity and Ecology 12hrs

Classification of Microorganisms, Bacteria, Archaea, Fungi, Algae, Protozoa, Viruses, Viroids, Prions,
Role of Microbes in Nature, Symbiotic Associations, Microbial Ecology, Microbial Interactions
(Competition, Predation, Mutualism), Microbial Habitats: Soil, Water, Air, Extreme Environments.

Unit IV: Media Preparation 12hrs

Classification of culture media (synthetic, complex, selective, differential, enriched).Principles
of media formulation and sterilization techniques (autoclaving, filtration).Preparation of media
for specific organisms (anaerobic, fungal, bacterial). Ensuring sterility, pH adjustment, and
storage conditions of prepared media.

Unit V: Applied Microbiology and Biotechnology 12hrs

Industrial Microbiology Techniques: Fermentation Process, Bioreactor Operation. Food Microbiology
Techniques: Food Safety Testing, Food Preservation Methods. Environmental Microbiology
Techniques: Water and Soil Quality Testing. Agricultural Microbiology Techniques: Plant-Microbe
Interactions and Biofertilizers. Medical Microbiology Techniques: Diagnostic Microbiology (Culture,
Staining, Serological Tests- Salmonella and COVID-19), Vaccine Production, Antimicrobial
Susceptibility Testing, Ethical and Legal Issues in Microbiology.

Textbooks:
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1. "Prescott's Microbiology" by Joanne Willey, Kathleen Sandman, and Dorothy Wood -
12th Edition (2023)

2. "Microbiology: An Introduction™ by Gerard J. Tortora, Berdell R. Funke, and Christine
L. Case - 13th Edition (2022).

References:

1. "Brock Biology of Microorganisms™ by Michael T. Madigan, John M. Martinko, et al.
- 17th Edition (2023).

2. "Microbiology: Principles and Explorations™ by Jacquelyn G. Black - 10th Edition
(2021).

3. "Microbial Physiology" by Moat, John Setlow, and Michael Madigan - 5th Edition
(2022).

Mapping of Course Outcomes with Programme Outcomes

Programme outcomes Programme Specific
Outcomes

Course PO |PO |PO |PO [PO |PO |PO |[PO |PSO |PSO |PSO |PSO
outcomes 1 2 3 4 ) 6 7 8 1 2 3 4

CO1 3 2 1 1 3 2 1

CO2 3 2 2 1 2 3 1

CO3 3 2 1 3 1 2

CO4 3 | 2 112 |1 2 3 1

CO5 2 3 1 2 1 3

Mapping of CO’s and PO’s Components are:
3-Strong Correlation 2 — Medium Correlation 1- Low Correlation Blank — No correlation
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Subject Code Subject title Credit Lecture Tutorial Practical Type
Core : Human Anatomy and Physiology 4 5 0 0 Theory

Course Objective:

To provide students with a comprehensive understanding of the structure and function of the human
body, including the major organ systems and their interactions.

Course Outcomes:

Upon completion of this course, students will be able to:
COL1: Describe the anatomical structures of the human body, including organs,
tissues, and cells.
CO2: Explain the physiological processes that occur in the human body, including
homeostasis and metabolism.
COa3: Identify the major organ systems of the human body and their functions.
CO4: Demonstrate an understanding of the interrelationships between different organ
systems.
CO5: Apply anatomical and physiological concepts to real-world scenarios and
health-related issues.

Unit I: Introduction to Anatomy and Physiology 12hrs

Overview of Human anatomy and physiology. Basic anatomical terminology. Levels of organization in
the human body. Introduction to cells and tissues.

Unit Il: Skeletal and Muscular Systems 12hrs

Structure and function of bones. Types of bones and their characteristics. Bone development and
growth. Structure and function of muscles. Types of muscles and their functions. Muscle contraction
and movement.

Unit I11: Nervous System 12hrs

Structure and function of the nervous system. Neurons and nerve impulses. Central nervous system
(CNS) and peripheral nervous system (PNS). Brain anatomy and functions. Spinal cord anatomy and
functions. Nervous system disorders.

Unit IV: Cardiovascular and Respiratory Systems 12hrs

Structure and function of the heart. Blood vessels and circulation. Blood composition and functions.
Regulation of blood pressure and flow. Respiratory system anatomy and functions. Gas exchange in the
lungs. Disorders of the cardiovascular and respiratory systems.

Unit V: Digestive, Endocrine, and Reproductive Systems 12hrs

Structure and function of the digestive system. Processes of digestion and absorption. Role of accessory
organs in digestion. Endocrine system anatomy and functions. Hormones and their functions. Male and
female reproductive system anatomy and functions. Reproductive cycles and processes. Fertilization
and development. Disorders of the digestive, endocrine, and reproductive systems.
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Textbook:

e "Principles of Anatomy and Physiology" by Gerard J. Tortora and Bryan H. Derrickson

References:

o "Essentials of Human Anatomy & Physiology" by Elaine N. Marieb and Suzanne M. Keller

e "Human Anatomy & Physiology" by Erin C. Amerman

Mapping of Course Outcomes with Programme Outcomes

Programme outcomes Programme Specific
Outcomes
Course outcomes | PO1 | PO2 | PO3 | PO4 | PO5 | POB | PO7 | PO8 | PSO1 | PSO2 | PSO3 | PSO4

co1 3 2 1 1 3 2 1

CO2 3 2 2 1 2 3 1

COos3 3 2 1 3 1 2

CoO4 3 2 1 2 1 2 3 1

CO5 2 3 1 2 1 3

Mapping of CO’s and PO’s Components are:
3-Strong Correlation 2 — Medium Correlation 1- Low Correlation Blank — No correlation
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Subject Code Subject title Credit Lecture Tutorial Practical Type
Core- Lab in Microbiology 2 0 0 5  Practical

Course Focus on: Employability & Research

Media Preparation and Sterilization
Isolation of microorganism from soil , water and Air
Pure culture Techniques

Selective and Differential Media Preparation

1

2

3

4

5. Measurement of Bacterial Growth
6. Staining of Microorganism

7. IMVIC test

8. Carbohydrate fermentation test

9. TSI

10. H2S production test

11. Antibiotic sensitivity test
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Semester :111
Subject Code Subject Title Credit Lecture  Tutorial  Practical Type
22BGEZ1T Part | Tamil 3 6 1 0 Theory / Practical

Introduction: ;psunmie ke unCSS LD Apseas, anbared, GsTemendsn ), SendllGum,
GeomfnGuie | spfliease GETaE o hearLl gatang.

Course Outcome:
col1  : Fmsans dpRIEsD- Flosmguilar  anganh enDWSSSTUTEEITL.

ULgmeenETE  agnolph. AQEsnd  Beodsamd  spilssh, | memeulny,
SamEaEaTln Flosaguilsr senwoly  seihd Geraen (papding.

co2  : eunGlenmedulst @b Gumpnbh WapFfssd - slp Fnimhs Gufs, allaunsb,
wiresauisat syfihs GEmelan Uwsll 2 slisngl.

C03  : Geiemsudsn  Auls  Bush-Gsrenaodsn Fulls  mEelanossl,  [Had s
sunfdmb  (pann- BopSd  grndamanliEs, BEEFF  HLSFIHD.
s Alanausslt wismauiEsh Gafhsn Gesrsfisnsb.

Co4  : sewillGum] eureornr SaiGGum] sensss. SafllGuTd  wsiunBSst
SR 66l LoTemaulBiEhd LGNS

CO5  : Gomg@liGowitny sugsomp), Gom@Guwmy) Busbyssh wimpnb opddfludssu
uidd Gmsfilsurs yiha Gsrslien (wpguyb.

Unit [: [12 Periods]
Fmsens al{Lp Sl Tt o s em il ar ULy EULD, GO 855 5 T LT & Sl LD, eTElr
EETUTEEITHEEST. fApsas Gaodsamt opiss, Semailll] SaEsEEaD Fosasuilar syemmnli
dFmssns vwsiunh, Fpsomsuia GHTbsb GEeafaysnuy s alandsih

GEnhdhal Sinddbsiuf.

Uit II: [12 Periods]

sumllenmsd suTeomm, sunGlenmed vwsiiumF, sunGlemmedullsd @b Gumpd
HEpdFflesn - sOp gnnhs GuFs, elsursbugwsiml. sunbleammaiuisy
Hevall gpeduiny, Geusmevsumin'ny. Geusnmesisny WapdFsa, whbhHeusd
alilly®Esht  syflusnausett  ubinl  alendsd  whmbd  Gu¥sdssnensa
suenlids  sdimdblsnfdslinfb.



Rathinam College of Arts & Science (Autonomous), Coimbatore-21. Page 43 of 91
Admitted in B.Sc. Biotechnology the academic year 2024-2025 & Onwards Regulations 2024

Unit 111: [12 Periods]

GlimTenadsm Fufet  sugsony-GFTenendesn’ £ SHellsnoss, [Sushy,  HellsnwEs,
WapFd  swnfidmb  opem-  BspFd  guendepsmlilEsi, BspFF  BLSHHSHL
Glimmeneudsn” & sulemensnss - elimHIEsl, HEpFflsesn salusneusst il aisndsin
EIET

Unit IV:. [12 Periods]
wemilOGumd sugsommE SsmilliGumd susnsEsel,  SemillGumd LwsLNSs, WS,

BIC &Iy surfdgssn - alsmbumnb o peurdsb, wRGGUsT wigush Huomfldssh,
womilal HeneuFEamsoeonhelh aladsb GCarFhs Sinddbsifb.

Unit V: [12 Perinds]
GemfiGuwing sugaomm, Suweiysst uosll s usnaussi  sifhs Glisrsisn

vuiiiflsslt Glarhhs Sinddsinifib.

Textbook:

um_Emebs it
LinfTemey  [RT&0 sl

sllpEieug elig- WETD sumFsl sl L b

S Eenemnw @mibsah - sysslismn  Seullenadl

LleomB Gy dbeanes @ (up.ausmiog),

. Gom@Euoiinfuwesd @ sFatips Gausomuysi,

. Guwomf Gowilegb, Gerseordsimb @ GssyBaonaluyl, wp.ssmmusllnsisnsm,

Bl =

LA



Rathinam College of Arts & Science (Autonomous), Coimbatore-21. Page 44 of 91
Admitted in B.Sc. Biotechnology the academic year 2024-2025 & Onwards Regulations 2024

CPSHPID LKBaILD
ni (fmsens, anGamsd, Geramsdsn s, saficunl, GomAlG i)

1. Apsms agssss FoysmSUler ogeulh, oSS STUrEEIrn, asEr

55 T L T | 7 T S 6T

ApEms @aodsamn spisd, SNLL, SaMS&EEATD, Flosansuilar 2yemnwoiny.
Fmsans vwssunF, Fnssnsulsn Glsm dsb,

wismauiEaall UsnL ), Eemd ool &% 2 (Haurhslb,

b SBenHE6IT 2 (heuThslh, (WPenmSsil. SusnlLIEKRSET.

Unut 11

l. sunGleamad supsommy, sunGlenmall Lwisin(g

2. sumllemmadufsd Ein Glupib Bepsdsst - sip srihs GuFs, aifsunsmib,
LI L LS.

3. sunGlenmsduied sebel eeliumiy, CGeusnevsurdiny, Geusnmswisniw HSpEFFss,
Wihéhdlaud @il se,

4. Gephistame - sSabhienqunsd, Ffoiy almhHaTss o an].
5. ussiuenen sulllammsd winf syfseb.

LA da L b

Unit ITI

l. Garensodsm’ Fulsnr sureorm - GEmsnaobsm’ F selspiosad

2. Gamensudsn’ Fulslt Buweby - Gsnenaodan Fulls Haismoss,

3. WEpdd swnildmn penm- BEpdd gmidememiysad, Bepdd B hHHe.
4. Gamensudsn’ 4 alismenansstl - el hHissi. Hlasipddssr.

Unit IV
l. ®emitiGurd  supsonmy- SeillGumm susnsssl
2. memilliGumy  LnwsiTumfsei
3. enbeted Geum’ sysieml 2 (HeuTdhslh
4

o, RICET g Hunfdsst - alsmbund o (meurdsihd, wHOGEUsHE
L iguiaty gl dghan
5.manilell  BemandGlFTabeomdsih.
Unit V

I, Gomy@Guwinty  susomp
Glom@Guwin'ey  Swsbyssit
Glomyfl Glowim'uSss Lwsit

webdall Hbast GIHTLAY FrHsmmusaisd GomAlGuwity (LhHfldens, seaniu
Glumml)

Lol

LimTsney  [RTeiEa1

Lallp@ieu®l ellig- WOEND suTFET sul LD
2xbp Geneoil FolpEsl - SjemiewEll  SHeneeil
3. Gom@Giindsena « (upausniog,

4. GomfiGlwmniiush : s.esmips Gsusomysi,

5.Gomf Guwiniopb, GFrsbeondsipb : GiHaBsomeduy, (w.Samud i Tsianan,
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umL AL ugd IV
FHbsh Hrenm | epsiimmbd LmeuLD
(12 b sumly susny HWOp Glomfliumin uuieon HeuTsendd)

L gy Gumfulsr opiuemLs Faguss

aphHIESBeT  : (pHGeouphHset (2 Ui egHs. Goul spdhs. 2 uwiikiows supHEs)
GlFmmassi : GuenESa (QUILTFGFTE, ailmanFGlarsy, Baml F6lamsd, @ fFGFmsn)
GlmmLir : Gmigenoiny (sapsumd, GeElnutinBeummerr, LwLsTsne)

GBI SpHHIDHD  : USHSH. UMb GiHTTsalsd Gt ey HeD.

Uenpbabadl epsised : (ghpiniaw. awhsiinimip)

ugd IV : fpiys sbp srer- 1
FLPSSIDITLD  LI(HeuULD

(1210 su@lny eusny SO Gom@lnm b vuiemeuT HehHE)
g : 1 unpSwnt SellsngHseit
Hemicmiell sledl (BFeuBeit
Uy sraar - supden Fifllny ((popeugkib)
Wgm salepT - Hbdm (YFHibdalans)

g : 2 : Giomfs Slmei
Uenipbbdl erpgiHed  : men 7 Coupun® opibsHed,
ement, Lpeul, even Geumum® snflmen,
a0l Geumun(® S Hev.
@nilsd Glbgsd GCeumum(® il Hev.
M 3 BYSIHEET SPHIHEL :  UMITL (S BpHD, HENHSIQHID,
SPGB HID, Sjapisue0sd allsmlsnTiIuLD.

gy : 4 : Gammsenend HbHl GHTLTHensn syenodE@G LLind syeflsHsmen.
ausbadlaand LD B misail.

. UMLShaH(palllish suTsomm).

n

Jnlll :
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Semester-111

Subject Code Subject title Lecture | Tutorial l‘ra-:ticall(.‘redit Type

English for Communication-11 4 0 0 4  [Theory

Introduction

To encourage students to inculcate and use effective communication skills in their day-to-day
lives. To develop the LSRW skalls to enhance the culture and thoughts through  language

Course Outeomme:

Broaden their outlook and sensibility and be acquainted with cultural diversity and divergence
CO1 ! |in perspectives.

Be updated with basic informatics skills and attitudes relevant to the emerging knowledge
02 : r:ﬂ::i-:l}'

. [Produce grammatically and idiomatically correct language

C03
04 . [Gain knowledge in writing technigues to meet academic and professional needs
Be equipped with sufficient practice in Vocabulary, Grammar, Comprehension and Remedial
(C05 | @ [English from the perspective of carcer-oriented tests.
Unit I:

[12 Periods]

1.1 The Voice of the Mountains -Mamang Diai
1.2 Romeo & Juhet- The Balcony Scene

1.3 Wrining Letters and E.mmls

1.4 Data Interpretation and Reporting

Unit I1:
[12 Periods]
2.1 Sita- Toru Duit
2.2 Macbeth-Banquet Scene
2.3 Writing and messaging on Social Media Platforms (blogs, Twitter, Instagram,
Facebook)
2.4 Data Presentation and Analysis
Unit III:
3.1 A Song of Hope- Oodgeroo Noonuceal
3.2 Julws Caesar- Murder Scene
3.3 Tryst with Destiny-Jawaharlal Nehru
3.4 Learning netiquette, email etiquette
Unit IV
[12 Periods|
4.1 In an Artist’s Studio- Chnstina Rossetin
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4.2 Yes, We Can Barack Obama
4.3 Meeting Etiquettes- Language, dress code, voice modulation.
4.4 Online Meetings- Terms and expressions used
4.5 Framing Questions

Unit V:

|12 Periods]

5.1 You've Got to Find What You Love- Steve Jobs
5.2 Group Discussion
5.3 Conducting and participating in meetings

5.4.Voices

Text Books:
Arden Shakespeare Complete works by Shakespeare ( Author), William (Author),
Bloomsbury, 2011

Reference Books:

1 The Shakespeare Book. Big Ideas Simply Explained, Stanley Wells et al. DK

Publishing, 2015

B8]

Platform, 2016
How to Build a Professional Digital Profile Kindle Edition

3 by Jeanne Kelly Bernish, Bernish Communications Associates, LLC; 1st edition (May

29, 2012)
4 Keys to Teaching Grammar to English Language Leamners, Second Ed.: A Practical
Handbook by Keith S Folse, Michigan Teacher Training, 2016
5. Role Play-Theory and Practice. Krysia M Yardley-Matwiejezuk, SAGE Publications
Ltd, 1997

Mapping of Course Qutcomes with Program

Page 47 of 91
Regulations 2024

Famous Speeches by Mahatma Gandhi, Creatingspace Independent Publishing

OQutcomes:

Course Program Specific Qutcomes

Outcomes | pg1|PO2{P03[P04{POSPOGPOT|POS P09 PO10| PSO1 | PSO2| PSO3 | PSO4 |PSOS
col s a[alaf3[3]al2]2]2] 3 2 3 3 3
Cco2 23332332221 3 2 3 3 3
co3 33 [3[2[3([3[3[2]2]2] 3 2 3 3 3
o4 33 [3[3[3([3[3[2]2]2] 3 2 3 3 3
COS s 23333322271 3 2 3 3 3
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Subject Code Subject title Credit Lecture Tutorial Practical Type
Core : Plant Biotechnology 4 5 0 0 Theory

Course Obijective:

To provide students with a comprehensive understanding of the principles, applications, and techniques
of plant biotechnology, including genetic manipulation, tissue culture, and molecular breeding.

Course Outcome:
CO1: Students will understand the historical development and scope of plant biotechnology.
CO2: Students will explain the principles and technigques of genetic manipulation in plants.
CO3: Students will demonstrate proficiency in plant tissue culture techniques.
CO4: Students will analyze and apply molecular breeding strategies in plant improvement.
CO5: Students will evaluate the ethical and regulatory aspects of plant biotechnology.

Unit I: Introduction to Plant Biotechnology 12hrs

Overview of historical development. Scope and importance in agriculture and allied fields. Introduction
to Plant Tissue Culture (PTC): history, types of cultures, media preparation, applications in plant
propagation and genetic transformation.

Unit Il: Genetic Manipulation in Plants 12hrs

Principles and techniques of genetic manipulation. Gene cloning, vector design, gene transfer methods
(Agrobacterium-mediated and biolistic methods), gene expression analysis, transgenic plant
development, gene silencing, and genome editing techniques like CRISPR/Cas9.

Unit I11: Molecular Breeding and Marker-Assisted Selection 12hrs

Principles and applications of molecular breeding. Marker-assisted selection (MAS), quantitative trait
loci (QTL) mapping, genomic selection, and their applications in crop improvement. Concepts and
principles of molecular farming in plants. Production of pharmaceuticals, vaccines, antibodies, and
industrial enzymes in plants. Applications and benefits of molecular farming. Plant-based expression
systems. Transient and stable expression of recombinant proteins in plants. Factors influencing protein
expression levels and quality in plants. Case studies of successful molecular farming projects.
Challenges and future prospects of molecular farming.

Unit IV: Plant Biotechnology in Crop Improvement 12hrs

Introduction to Transgenic Plants: Definition, history, and development of transgenic plants.
Applications of transgenic plants in agriculture, medicine, and industry. Mechanisms for Developing
Herbicide Resistance, Insect Resistance, Drought Resistance Plants: Other Crop Improvement
Strategies: Engineering plants for improved nutritional content, disease resistance, and environmental
stress tolerance. Case studies and future prospects in crop improvement through biotechnology.

Unit V: Applications and Ethical and Regulatory Aspects of Plant Biotechnology =~ 12hrs

Plant genomics, metabolomics, and proteomics for the production of pharmaceutical compounds. Use
of plants to remove, degrade, or contain contaminants in soil, water, and air. Genetic engineering
approaches for enhancing phytoremediation capabilities.Ethical considerations and regulatory
frameworks. Biosafety, environmental risk assessment, intellectual property rights (IPR) issues.
Societal implications of genetically modified (GM) crops and stakeholder roles in decision-making
processes.
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Textbooks:

o Plant Biotechnology: Principles and Applications by M. Z. Abdin, Kamaluddin, Usha Kiran,
Athar Ali

o Plant Biotechnology: The Genetic Manipulation of Plants by Adrian Slater, Nigel W. Scott,
Mark R. Fowler

o Plant Biotechnology and Genetics: Principles, Techniques, and Applications by C. Neal Stewart
Jr.

References:

e Plant Biotechnology by H. S. Chawla
e Principles of Plant Genetics and Breeding by George Acquaah

e Molecular Biology of the Cell by Bruce Alberts et al.

Mapping of Course Outcomes with Programme Outcomes

Programme outcomes Programme Specific
Outcomes

Course PO |PO |PO |PO |PO |PO PO |PO |PSO |PSO |PSO |PSO
outcomes 1 2 3 4 5 6 7 8 1 2 3 4

co1 3 | 2 1 1 3 2 1

CO2 3 2 2 1 2 3 1

COos3 3 2 1 3 1 2

CO4 3 2 1 2 1 2 3 1

CO5 2 3 1 2 1 3

e Mapping of CO’s and PO’s Components are:
e 3-Strong Correlation 2 — Medium Correlation 1- Low Correlation Blank — No
correlation



Rathinam College of Arts & Science (Autonomous), Coimbatore-21. Page 50 of 91

Admitted in B.Sc. Biotechnology the academic year 2024-2025 & Onwards Regulations 2024
Subject Code Subject title Credit Lecture Tutorial Practical Type
Allied : Biochemistry 4 5 0 0 Theory

Course Obijective:

To provide students with an understanding of the biochemical principles that underpin the structure,
function, and regulation of biomolecules and their relevance to biological processes and human health.

Course Outcome:

CO1.: Students will be able to understand the structure and function of biomolecules.
CO2: Students will be able to explain the metabolic pathways and their regulation.
COa3: Students will be able to analyse the principles of enzyme action and kinetics.
CO4: Students will be able to comprehend the biochemical basis of genetic
information flow.
CO5: Students will be able to evaluate the clinical applications of biochemistry in
health and disease.

Unit I: Biomolecules 12hrs

Introduction to biomolecules: carbohydrates, lipids, proteins, and nucleic acids. Structure,
classification, and function of carbohydrates, including monosaccharides, disaccharides, and
polysaccharides. Structure and function of lipids: fatty acids, triglycerides, phospholipids, and steroids.
Amino acids and proteins: structure, classification, levels of protein structure, and their functions.
Nucleic acids: DNA and RNA structure, types, and functions.

Unit Il: Enzymes and Enzyme Kinetics 12hrs

Introduction to enzymes: nomenclature, classification, and general properties. Mechanism of
enzyme action, enzyme-substrate complex formation, and factors affecting enzyme activity. Enzyme
kinetics: Michaelis-Menten equation, Lineweaver-Burk plot, and enzyme inhibition (competitive, non-
competitive, and uncompetitive inhibition). Role of cofactors and coenzymes in enzyme activity.
Allosteric enzymes and regulation of enzyme activity.

Unit I11: Metabolism and Bioenergetics 12hrs

Overview of metabolism: anabolic and catabolic pathways. Carbohydrate metabolism:
glycolysis, gluconeogenesis, citric acid cycle, and oxidative phosphorylation. Lipid metabolism: beta-
oxidation of fatty acids, ketogenesis, and lipid biosynthesis. Protein metabolism: amino acid catabolism,
urea cycle, and biosynthesis of amino acids. Bioenergetics: ATP production and energy transfer in
biological systems.

Unit IV: Cellular Communication and Signal Transduction 12hrs

Overview of cell signalling: types of signals and receptors. Signal transduction pathways: G-
protein-coupled receptors, receptor tyrosine kinases, and ion channel receptors. Second messengers:
cyclic AMP, calcium ions, and inositol phosphates. Mechanisms of signal transduction:
phosphorylation cascades and signal amplification. Cellular responses to signals: gene expression, cell
growth, and apoptosis.

Unit V: Clinical Biochemistry 12hrs

Biochemical basis of disease: metabolic disorders, genetic disorders, and inborn errors of
metabolism. Diagnostic enzymology: clinical significance of enzyme assays in disease diagnosis.
Biochemical markers of organ function and disease: liver function tests, kidney function tests, and
cardiac markers. Principles of laboratory techniques used in clinical biochemistry: spectrophotometry,
electrophoresis, and chromatography.
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Textbooks:

1. "Biochemistry" by Jeremy M. Berg, John L. Tymoczko, and Lubert Stryer
2. "Lehninger Principles of Biochemistry" by David L. Nelson and Michael M. Cox

3. "Harper's lllustrated Biochemistry" by Victor W. Rodwell, David Bender, Kathleen M.
Botham, Peter J. Kennelly, and P. Anthony Weil

References:

1. "Biochemistry" by Donald Voet and Judith G. Voet

2. "Fundamentals of Biochemistry: Life at the Molecular Level" by Donald Voet, Judith G. Voet,
and Charlotte W. Pratt

3. "Textbook of Biochemistry with Clinical Correlations” by Thomas M. Devlin

Mapping of Course Outcomes with Programme Outcomes

Programme outcomes Programme Specific
Outcomes

Course PO |PO |PO |PO [PO |PO |PO |[PO |PSO |PSO |PSO |PSO
outcomes 1 2 3 4 ) 6 7 8 1 2 3 4

CO1 3 | 2 1 1 3 2 1

CO2 3 2 2 1 2 3 1

CO3 3 2 1 3 1 2

CO4 3 | 2 112 |1 2 3 1

CO5 2 3 1 2 1 3

Mapping of CO’s and PO’s Components are:
3-Strong Correlation 2 — Medium Correlation 1- Low Correlation Blank — No correlation
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Subject Code Subject title Credit Lecture Tutorial Practical Type
Skilled: Applications of Bioinformatics 4 5 0 0 Theory

Course Obijective:

To equip students with practical knowledge and skills in bioinformatics, focusing on the
application of computational tools and techniques to solve biological problems.

Course Outcome:
CO1: Students will be able to understand the basic concepts and tools in bioinformatics.
CO2: Students will be able to perform sequence alignment and analysis.
COa3: Students will be able to analyze and interpret genomic and proteomic data.

CO4: Students will be able to utilize bioinformatics tools for molecular modeling and drug

discovery.
CO5: Students will be able to apply bioinformatics techniques to real-world biological
problems.

Unit I: Introduction to Bioinformatics 12hrs

Overview of bioinformatics: definition, history, and applications. Introduction to biological
databases: types of databases, primary and secondary databases, and sequence databases (NCBI,
EMBL, DDBJ). Data retrieval tools: Entrez, SRS, and DBGET. Introduction to bioinformatics tools:
BLAST, FASTA, and sequence alignment tools. Basic concepts of data mining and data visualization
in bioinformatics.

Unit Il: Sequence Alignment and Analysis 12hrs

Principles of sequence alignment: global and local alignment, pairwise and multiple sequence
alignment. Algorithms for sequence alignment: Needleman-Wunsch, Smith-Waterman, and dynamic
programming. Tools for sequence alignment: BLAST, ClustalW, and MUSCLE. Scoring matrices:
PAM and BLOSUM. Phylogenetic analysis: construction of phylogenetic trees, methods (UPGMA, NJ,
Maximum Likelihood), and interpretation of results.

Unit I11: Genomics and Proteomics 12hrs

Introduction to genomics: genome sequencing projects, next-generation sequencing (NGS)
technologies, and genome annotation. Comparative genomics: identification of conserved sequences
and comparative analysis of genomes. Proteomics: principles and applications, protein identification,
and analysis using mass spectrometry. Protein structure prediction: primary, secondary, tertiary, and
guaternary structures. Functional genomics: gene expression analysis, microarrays, and RNA-Seq.

Unit 1V: Molecular Modelling and Drug Discovery 12hrs

Introduction to molecular modeling: concepts and applications. Structure-based drug design:
molecular docking, virtual screening, and quantitative structure-activity relationship (QSAR) analysis.
Homology modeling: steps involved, model validation, and refinement. Computational tools for drug
discovery: AutoDock, PyMOL, and Schrodinger. Case studies in molecular modeling and drug
discovery.

Unit V: Applications in Biotechnology and Medicine 12hrs

Applications of bioinformatics in biotechnology: genetic engineering, metabolic pathway
analysis, and synthetic biology. Bioinformatics in medicine: personalized medicine,
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pharmacogenomics, and biomarker discovery. Systems biology: integration of omics data, network
analysis, and modeling of biological systems. Ethical and legal issues in bioinformatics: data privacy,
intellectual property, and ethical considerations in genetic research.

Textbooks:

1. "Bioinformatics: Sequence and Genome Analysis" by David W. Mount

2. "Bioinformatics: A Practical Guide to the Analysis of Genes and Proteins” by Andreas D.
Baxevanis and B. F. Francis Ouellette

3. "Fundamentals of Bioinformatics" by S. Harisha

References:

1. "Introduction to Bioinformatics" by Arthur Lesk
2. "Bioinformatics for Dummies" by Jean-Michel Claverie and Cedric Notredame

3. "Essential Bioinformatics" by Jin Xiong

Mapping of Course Outcomes with Programme Outcomes

Programme outcomes Programme Specific
Outcomes

Course PO [PO |PO |PO |PO |[PO |PO |PO |PSO |PSO |PSO |PSO
outcomes 1 2 3 4 5 6 7 8 1 2 3 4

Cco1 3 2 1 1 3 2 1

CO2 3 2 2 1 2 3 1

COs3 3 2 1 3 1 2

CO4 3 | 2 1| 2 1 2 3 1

CO5 2 3 1 2 1 3

Mapping of CO’s and PO’s Components are:
3-Strong Correlation 2 — Medium Correlation 1- Low Correlation Blank — No correlation
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Semester ;111
Subject Code Subject title Credit Lecture Tutorial Practical
Type
Core- Lab in Plant Biotechnology 2 0 0 5 Practical

Course Focus on: Employability & Research

Introduction: This course presents the Basic and advanced plant tissue culture techniques and
enhance the plant based product.

Extraction of plant materials

Preparation of complex nutrient medium (Murashige & Skoog’s medium).

To selection, Prune, sterilize and prepare explants for culture.

Significance of growth hormones in culture medium.

o > w0 e

Callus induction and regeneration of plant.

Subject Code Subject title Credit Lecture Tutorial Practical
Type
Core- Lab in Biochemistry 2 0 0 5 Practical

Course Focus on: Employability & Research

Quantification of carbohydrates and proteins.
Quantification of Sugar by DNS method.
Phytochemical analysis.

Antioxidant properties.

Partial purification of protease enzyme.
Compound separation from TLC.

Protein separation from SDS PAGE.

© N o o A w DN PE

Identification of plant compounds using GCMS.

References:

1. Plant Tissue Culture Theory and Practicals 2" edition, T.Pullaiah, M.V. Subba Rao and
E.Sreedevi, Scientific publishing

2. Plant tissue culture by K. Lindsey, 1997, Springer, Dordrecht
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Semester : 1V
Subject Code Subject Title Credi Lecture Tutorial  Practical Type
t
22BGE21T Part I Tamil 3 6 1 0 Theory / Practical

Introduction: BFrsiismb  yHibsalens, SHHeUeOGIHTLI. @IME HIL&SWD, HHE0e0L.

Hrsy WHenT siFluensusst CEBTemIf 2 (HeuTdLsTsng.

Course Outcome:

CO1 : ymssalemzmuisi GaMMMWD sustTFFD. salsnsuisr syl (s,
Usbsalens, wiybssalans, Uhbsalens, W0j bsalend GeupumBssi, Sib.
augallD, © SHHlHe oTeReTHEhSEH LDLLLSHmeT susmisu®Hiig Liwiei
D _Gileng.

C02 : m@aed GeTLmisar suglsm Se6- UsmiSeir-  FMOLSer,  LwsUT(BHs
OB amauEeT (HNHSH LOTRIUTHEHDSEH lenbEBD H(HIH6V.

co3 : Gerensvdst fullsr Suwso-GleTansobar fulsr hHeilenioselr, Bispsd]
FHUMTHHD (pewD- BSDFF UpmISenemilILFsl, BHIBIPFS HL SHHIH60.

S FLenauseit wmemeuTse Gsfha Glersismsy.

Co4 : samilGumd eugsonmpl- SewIUGLTH susmassir,. SewlliGm] LwsLITGSsi
S FLIenauEalT LOTeNIeUTHEhSSH LLIsDIeTanS).

co5  : GiomfdGuwir'ny sugsorm. GomAGLwTty) Suwsdyser umnll Gsalsaurs
Ufhal (Dsmsiten (LpiguLb.

Unit I: [12 Periods]

Fpsamd apHIHe- Fosanguilar ageud, eLWESSTUTSETD. alF
SETUTSHITREIGET. Spsms Godsand gisd, SMULL, SHeNG&SETL, Floisenguler
Qe Fpses uudnd, Apsesuis can dsb Ghellsysnu e elnssn  GErHhHH
SO SHHOLGLD.

Unit II: [12 Periods]
autGlemmad  sugsumy, eunGlemmed wweiTH, sumGlemmaiullsd FLib

Gupne Mlepsfsst - mWOp Frmbhs Guss, eleursd, UMD

sutllsamediuilsd  sesball  gafuminy,  GCsusmevsumini),  Gsusnmswisnin

BsFFsell, WpbHHeus HPlyssn s Fluensusst ubpl  allsnssid

wnpD GuFFssensuss aueTHs SHHHGBTHHSILBLD.
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Unit ILI: [12 Periods]

BILSD - ellenssld - gImis BILSID suFeOTHHBL SHHel BHThHmLD-eusnitdFl-
@IMES HILSID GIHHIHD,- HehdH DD SglIenl SHanpHeil- suTblsamed Diele0H|
GHTensuSET & WML HenTIUL HFHIHGH GINE HILGD spHiHeD- SNME6ESTHHH
611y HemaudbBILIBLD.

Unit IV:. [12 Periods]

Baflwusy elendsl, uhdHfdans HiTuTs Ewwin -@susd spFflwuise-. SO
HietlFHpSelt GlFuise- Hleanosni- FHleanvsol-SHlasHbhal-Heansgar - alenssld oHmD
v syerfl He0.

Unit V: [12 Periods]

HImsd wHeny - Hmemmiiey GEFsst- HgsDn - ellswiemiLD spHIHe- S (Hewy
HEMeULIL], S (Hen] Dienoli)- allenshsld FHHFHe0.

Textbook:
LIML_[RIT60E61T
LINTeme  [RITEUS6IT
SIS lILIg- LOSHJID sUTFSHT 6uLlL LD
SO0 Benemil EFDH6N - DTG HEwIsHTE
LomfGuimiySseanso : (Lp.eusTITLOS,
GomfGunimniwes : s.gamips Gaeumygid,
Gomfl Guwimnpb, Garebeonss(pd @ GieHanGeomeduyT, (W .SewiuHlilsTenen,

ok e b =
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[BTENSMD - LHeULD
(Updsaimp, FsawdGSHTN, @IEE BT Sb, BFALsd BT, WHILEDY)

Unit I
Lysdsailmauisn Carmmoplb susnTFymn
2.xalmauisn om0l (Wpeom, UoHibsaland, I bhaalend
Jygubsalams, wiydssalend CeupumBeen, &(m, eugeald, 2 HaHel
4. .salemz spHeudlear GHISHSD, spHID (peomse, euflseT suenyLHD
S.xalensd 2 (mMeurhsld -l CohTayblFuimyb (penmse,

Unit I1
l.ap@eusy GHTLMI opliuenL Set- UsmLse- Fmliyse, LwesTLIT(HSeT
2.pseu60 LIHTLMY FTHamisaTen Lisnisal.
3.psaet GHTLMI ghuUBD SNl Hsl, HHeuensd eJbUsuTen 5E 5 He.
4.GUTHIDSBEHD HHawet GIHTLTY FTHamISETHLD.

Unit I11
l. gIms HILSID sufsuTpl. HLBSHHeT CHIDMLPD, suemTFFub.
2.gUEs HILED apHHe0, Send S, SigliLenL S [ISei
JaunGlamadl sebsug GaTensudssT & wWHpLD FHlenTlu 5555

GIMIS HILSID 611pSHIH60.

Unit IV
1.851wsd allensasib,
2usFismas Hiams ool whpn S FfuTsesn
3. 8aempw SO Hrelspset uBplw GlFdiseT (Hlempsnil, sHlemoso,
HensHbdl, Hensyei)

Unit V
Lpmes wHiymy - Fpenrie) GlFUligHso
2.5pHD WwHpD allsusmluD spHIHe0
3.5 (hemy SHmensnt susiThHel- H BT SHeweull), S ([HeDT DsHLOLIL|
(LpeRM BT

UMTeney  [BIe0SHei
lusssalasullsn CsTMHMUOWL suaTTERWLLD  sueell s s suramrsi
2 WD&SHell HBeusy GHTLmiuwed- (psnensuT &l Eymsm
1. SaneuFblFmsisunssld - @Syrar Glasveulies
4 @s1flusd semev : LTHLA LDT.LT.EGHHIFT
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un_HH LD ugd 1V
SODHBT6N 2 [BUEiiSMD Liheud
(12 b augly eueny GumAlum b LuleomSeasEnss)

L. B3 Bredset : 5B FH

((ppsd 12 (gmib GlFw alimiby, psHet “genailund CuGssd) sueny

Gletsiienm Garbsel - “Sieilspaiujd LUsHTad (el GlHuweub” (pHsd sTemismiD

SpSHHID eTeiGlem a0 suang(7)

2. Ampd@mei (5) 1. By (1psed ... (1)

2. GFwmsilu-— (26)

3. wasFHE Hewm -(34)
4. BB HFLME....(39)
5

. eIGILIMREIT Wit Wi, .. (423)

aelllll HHS senmden : (Gepemmeiymost senmssi, UTuTs) Sansss. Sgmius

HENHBE, FIFT HeDFHDEI.)

3. shp Beosdlwriss sugeonm —@&iioy- onfipastb
aBSHHBHSTLH : Fmel umn eemw GIST_THaled ST (LPSLD.

HUOPSID - 2 sme)penB, allpTHHsl, Sensudsel LMNBWD @GHuilse.

U

Fnljl :
Fnljl :

U

Fnljl :

U

ugd : 1V @ipiuys S0 srer -1
BIEREMD LiHeub

(12 -1b gy ey SO Gomfium b uuidparsEnssd)
: 1 SimEsemen - gudwelsd (pxHst 5 yF s RISt 0L (LD
2 slhewy — Smb aemlufGeug — 2 S ([Hewy
3 weipsh@tiey mEHs alfsst - Uenpuldb SHlmbHHpd
GlamheenenF FflwTsl LLSUGHHID uThg — alsnensd6lFmisei
SHienswialenaise (slBHHIBHT_(HHEHL6T allenddEHen)
D 4 aupdaliHed : 0gL aups@® By apsE -HGHH apdE SiisHed
5 usnLlmmmed uuiifd
: 6 sL[HMT 6IPHIHEO
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Semester-1V
Subject Code Subject title Lecture | Tutorial | Practical | Credit| Type
English for Communication-I1 4 0 0 4 |Theory

Introduction

To encourage students to inculcate and use effective communication skills in therr day-to-day
lives. To develop the LSRW skills to enhance the culture and thoughts through language and

Literature

Course Qutcome:

Col . [Leamn to communicate effectively and appropriately in real-life situation
o2 Use English effectively for study purposes across the curriculum
co3 . [Develop mnterest in and appreciation of Literature
Develop and integrate the use of the four language skills
CO4
COs . [Enhance their language skills, especially in the areas of grammar and pronunciation
Unit I:
|12 Periods)

1.1 Tam Malala -Malala Yousafzai- Chapterl

1.2 Nelson Mandela’s Interview with Larry King
1.3 Job Applications: Cover Letters, CV/Resume
1.4 Refuting, Discussion & Debating

Unit II:
|12 Periods)

2.1

The Zoo Story- Edward Albee

2.2 Rakesh Sharma’s Interview with Indira Gandhi from Space

2.3 Making Suggestions& Responding to Suggestions, Asking for and Giving
Advice or Help

2.4 Creating a digital profile-LinkedIn

Unit ITI:

EN|

My Inventions-Nikola Tesla- Chapter 2

3.2 Lionel Messi with Sid Love-(Print)
3.3 Body Language-Practical Skills for Interviews
3.4 Interviews (face-to-face, telephone, and video conferencing)
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Unit 1V:
|12 Periods|

4.1 The Proposal- Anton Chekhov

4.2, Filling forms{Online & Manual) creation of account, railway reservation, ATM,
Credit/ Debit card

4.3. Speaking in a Formal situation (welcome address, Vote of the thanks

Unit V:
|12 Periods|
5.1 Public Speaking
5.2 Chicago Address-Swami Vivekananda
5.3 8WOT Analysis

Text Books:
| Am Malala The Girl Who Stood Up for Education and Was Shot by the Taliban
by Malala Yousafzai, Chnstina Lamb, Little Brown, 2013

2. My Inventions by Nikola Tesla
Ingram Short title, 2011 Edition

Reference Books:
1. Writing Your Life: A guide to writing Autobiographies, Mary Borg Taylor Francis,
2021.

2. One-act Plays for Acting Students: An Anthology of Short
Norman A. Bert - 1987

3. The One-Act Play Companion: A Guide to plays, playwrights ...
Colin Dolley, Rex Walford - 2015

4. How to Build a Professional Digital Profile Kindle Edition
by Jeanne Kelly Bernish,Bernish Communications Associates, LLC; 1st edition (May

Mapping of Course Outcomes with Program

Outcomes:
Course Program Specific Qutcomes
Outcomes | po1|po2{Po3[Po4PosPocPo7Pos P09[Po10{ PSO1 | PSO2| PSO3 | PSO4 |PSOS
col 3333333232 3 3 3 3 3
coo |2 3|33 2332221 3 3 3 3 3
cos 1312312233323 ]2] 3 | 3 3 3 3
coa 1312133333222 3 | 3 3 3 3
cos 13l 233333223 3 | 2 3 3 3
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Subject Code Subject title Credit Lecture Tutorial Practical Type
Core: Immunology and Animal Biotechnology 4 5 0 0 Theory

Course Obijective:

To provide students with a comprehensive understanding of the principles and applications of
immunology and animal biotechnology, with a focus on the molecular and cellular mechanisms of the
immune system and the biotechnological methods used in animal research and production.

Course Outcome:

CO1: Students will be able to understand the basic principles and components of the immune
system.

CO2: Students will be able to explain the mechanisms of immune responses and their
regulation.

COa3: Students will be able to demonstrate proficiency in techniques used in immunology and
animal biotechnology.

CO4: Students will be able to analyze and apply biotechnological methods in animal research
and production.

CO5: Students will be able to evaluate the ethical and regulatory aspects of animal
biotechnology.

Unit I: Introduction to Immunology

Overview of the immune system: innate and adaptive immunity. Components of the immune system:
cells, tissues, and organs. Antigens and antibodies: structure and function. Major histocompatibility
complex (MHC): types, structure, and function. Antigen presentation and processing: pathways and
significance. Overview of immunological techniques: ELISA, flow cytometry, immunohistochemistry,
and western blotting.

Unit Il: Immune Responses and Regulation

Mechanisms of innate immune response: pattern recognition receptors, phagocytosis, inflammation,
and complement system. Adaptive immune response: T-cell and B-cell activation, differentiation, and
function. Cell-mediated and humoral immunity: mechanisms and significance. Regulation of immune
responses: cytokines, chemokines, and immune checkpoints. Immunological memory and vaccination:
principles and applications. Autoimmunity and hypersensitivity: mechanisms and examples.

Unit I11: Techniques in Immunology and Animal Biotechnology

Monoclonal and polyclonal antibody production: methods and applications. Hybridoma technology:
principles and applications. Animal cell culture: primary culture, cell lines, and culture techniques.
Transgenic animals: methods of gene transfer, applications in research and biotechnology. Gene editing
techniques: CRISPR/Cas9, TALENS, and ZFNs. Animal cloning: methods and applications. Stem cell
technology: types, sources, and applications.

Unit IV: Animal Biotechnology in Research and Production

Animal models in biomedical research: selection, applications, and ethical considerations. Production
of biopharmaceuticals: recombinant proteins, vaccines, and therapeutic antibodies. Biotechnology in
animal breeding: marker-assisted selection, genomic selection, and reproductive technologies. Animal
biotechnology in agriculture: transgenic livestock, aquaculture, and animal nutrition. Bioreactors and
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tissue engineering: principles and applications. Ethical and regulatory issues in animal biotechnology:
animal welfare, biosafety, and public perception.

Unit V: Immunological Disorders and Therapies

Immunodeficiency disorders: primary and secondary immunodeficiencies, causes, and treatments.
Autoimmune diseases: mechanisms, examples, and therapies. Allergies and hypersensitivity reactions:
types, mechanisms, and treatments. Cancer immunology: tumor antigens, immune evasion, and
immunotherapy. Vaccines and immunization: types of vaccines, development, and challenges. Recent
advances in immunotherapy: CAR-T cells, checkpoint inhibitors, and cytokine therapies.

Textbooks:

1. "Kuby Immunology" by Judith A. Owen, Jenni Punt, and Sharon A. Stranford
2. "Cellular and Molecular Immunology" by Abul K. Abbas, Andrew H. Lichtman, and Shiv Pillai

3. "Animal Biotechnology: Science-Based Concerns" by National Research Council (US)
Committee on Defining Science-Based Concerns Associated with Products of Animal
Biotechnology

References:

1. "Immunology: A Short Course™ by Richard Coico and Geoffrey Sunshine
2. "Fundamental Immunology" by William E. Paul

3. "Principles of Animal Cell Culture™ by John W. Davis

Mapping of Course Outcomes with Programme Outcomes

Programme outcomes Programme Specific

Course Outcomes
outcomes | PO1 | PO2 |PO3 |PO4 | PO5 | PO6 PO7 | PO8 | PSO1 | PSO2 | PSO3 | PSO4

Cco1 3 2 1 1 3 2 1

CcO2 3 2 2 1 2 3 1

COo3 3 2 1 3 1 2

CO4 3 2 1 2 1 2 3 1

CO5 2 3 1 2 1 3

Mapping of CO’s and PO’s Components are:
3-Strong Correlation 2 — Medium Correlation 1- Low Correlation Blank — No correlation
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Subject Code Subject title Credit Lecture Tutorial Practical Type
Allied: Biostatistics & Computer Application 4 5 0 0 Theory

Course Obijective:

To provide students with foundational knowledge and practical skills in biostatistics and
computer applications relevant to biological research, data analysis, and interpretation.

Course Outcome:

CO1.: Students will be able to understand basic statistical concepts and their applications in
biological research.

CO2: Students will be able to perform statistical analyses using various techniques and interpret
the results.

COa3: Students will be able to apply statistical software for data analysis in biological studies.

CO4: Students will be able to understand the principles and applications of computer
technology in biology.

CO5: Students will be able to prepare graphs and use computer data analysis tools for biological
data management.

Unit I Introduction to Biostatistics 12hrs

Overview of biostatistics: definition, scope, and importance in biological research. Types of
data: qualitative and quantitative. Data collection and presentation: sampling methods, data
organization, graphical representation. Measures of central tendency: mean, median, mode. Measures
of dispersion: range, variance, standard deviation.

Unit Il: Statistical Inference and Hypothesis Testing 12hrs

Introduction to hypothesis testing: null and alternative hypotheses, significance level, and p-
value. Parametric tests: t-test, ANOVA, chi-square test. Correlation and regression analysis: Pearson
and Spearman correlation, simple linear regression. Introduction to statistical software: SPSS and R.

Unit 111: Experimental Design and Data Analysis 12hrs

Principles of experimental design: randomization and replication. Types of experimental
designs: completely randomized design, randomized block design. Data analysis and interpretation:
summarizing data, drawing conclusions. Case studies in biological research.

Unit 1V: Computer Applications in Biology 12hrs

Introduction to computer hardware and software. Basic computer applications: word
processing, spreadsheets, and presentations. Internet and its applications in biology: online databases,
literature search. Introduction to bioinformatics: scope and importance. Bioinformatics tools: BLAST,
ClustalW for sequence analysis.

Unit V: Graph Preparation and Data Analysis Tools 12hrs

Introduction to graph preparation using computer software: Excel, R, GraphPad Prism. Creating
different types of graphs: bar charts, line graphs, scatter plots, histograms. Data visualization
techniques. Data analysis tools: SPSS, R, Python for data analysis. Interpreting results and presenting
data in a meaningful way. Case studies in biological data analysis.



Rathinam College of Arts & Science (Autonomous), Coimbatore-21. Page 64 of 91
Admitted in B.Sc. Biotechnology the academic year 2024-2025 & Onwards Regulations 2024

Textbooks:

1. "Biostatistics: A Foundation for Analysis in the Health Sciences" by Wayne W. Daniel
2. "Principles of Biostatistics" by Marcello Pagano and Kimberlee Gauvreau
3. "Bioinformatics: Sequence and Genome Analysis" by David W. Mount

References:

1. "Biostatistics for the Biological and Health Sciences” by Marc M. Triola and Mario F. Triola
2. "Statistics for Biologists" by R. C. Campbell

3. "Bioinformatics: Principles and Applications" by Zhumur Ghosh and Bibekanand Mallick

Mapping of Course Outcomes with Programme Outcomes

Programme outcomes Programme Specific
Outcomes
Course outcomes | PO1 [ PO2 [ PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PSO1 | PSO2 | PSO3 | PSO4

co1 3|2 1 1 3 2 1

CO2 3 2 2 1 2 3 1

COo3 3 2 1 3 1 2

CO4 3 2 1 2 1 2 3 1

CO5 2 | 3 1 2 1 3

Mapping of CO’s and PO’s Components are:
3-Strong Correlation 2 — Medium Correlation 1- Low Correlation Blank — No correlation
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Subject Code Subjecttitle Credit Lecture Tutorial Practical Type
Lab in Immunology 2 0 0 5 Practical

Course Focus on: Employability & Research

1.

No ok~ wd

Antigen-Antibody reactions — Agglutination (Blood grouping testing).
Ouchterlony Double Diffusion

Immuno-electrophoresis,

Dot ELISA

DNA Isolation Animal tissue/Blood

SDS PAGE

Western Blotting

Subject Code Subject title Credit Lecture Tutorial Practical Type
Lab in Animal Biotechnology 2 0 0 5 Practical

Course Focus on: Employability & Research

ok wdPE

Preparation of cell culture media

Isolation of cells from Chick embryo

Establishment and maintenance of primary cell cultures
Subculture of monolayer cells

Subculture of suspension cells

Determination of viable cells by trypan blue test

References

1. Laboratory Manual for Biotechnology Verma, Ashish S./ Das Surajit & Singh Anchall
S. Chand Publishing, 2014

2.Biotechnology Procedures And Experiments Handbook, S. Harisha, Ph.D. Infinity Science
Press Llc, Hingham, Massachusetts, New Delhi, India



Rathinam College of Arts & Science (Autonomous), Coimbatore-21. Page 66 of 91

Admitted in B.Sc. Biotechnology the academic year 2024-2025 & Onwards Regulations 2024
Subject Code Subject title Credit Lecture Tutorial Practical Type
Core: Molecular Biology & Genetics 4 5 0 0 Theory

Course Obijective:

To provide students with a comprehensive understanding of the principles, concepts, and
techniques in molecular biology and genetics, including gene structure, regulation, and manipulation.

Course Outcome:

CO1: Students will be able to understand the fundamental principles of molecular biology and
genetics.

CO2: Students will be able to explain the molecular mechanisms of gene expression and
regulation.

COa3: Students will be able to apply molecular biology techniques for gene manipulation and
analysis.

CO4: Students will be able to analyze and interpret genetic data.

CO5: Students will be able to discuss the ethical and societal implications of genetic research
and technologies.

Unit I: Introduction to Molecular Biology 12hrs

Overview of molecular biology: historical development, scope, and importance. Central dogma
of molecular biology: DNA replication, transcription, and translation. Structure and function of nucleic
acids: DNA and RNA. DNA packaging: chromatin structure, histones, and nucleosomes.

Unit Il: Gene Expression and Regulation 12hrs

Genetic code: codons, anticodons, and translation. Transcriptional regulation: operons,
transcription factors, enhancers, and silencers. Post-transcriptional regulation: RNA processing,
splicing, and stability. Epigenetics: DNA methylation, histone modification, and chromatin remodeling.

Unit I11: Molecular Techniques in Biology 12hrs

Polymerase chain reaction (PCR): principles and applications. DNA cloning: vectors,
restriction enzymes, and transformation. DNA sequencing methods: Sanger sequencing, next-
generation sequencing (NGS). Gene editing technologies: CRISPR/Cas9, TALENS, and ZFNs.

Unit IV: Genetics and Genomics 12hrs

Principles of classical genetics: Mendelian inheritance, genetic crosses, and pedigrees.
Chromosomal theory of inheritance: linkage, recombination, and mapping. Population genetics: Hardy-
Weinberg equilibrium, genetic drift, and gene flow. Genomics: genome organization, sequencing
projects, and comparative genomics.

Unit V: Population Genetics and Ethical Issues 12hrs

Hardy-Weinberg equilibrium and its applications. Genetic drift, gene flow, and natural
selection. Microevolution vs. macroevolution. Molecular evolution and phylogenetics. Human
evolution and genetic diversity. Ethical considerations in genetic research: informed consent, privacy,
and confidentiality. Genetic counseling and testing: principles and applications. Genetic engineering:
applications in agriculture, medicine, and industry. Societal implications of genetic technologies:
GMOs, gene therapy, and personalized medicine.
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Textbooks:

1. "Molecular Biology of the Gene" by James D. Watson, Tania A. Baker, Stephen P. Bell,
Alexander Gann, Michael Levine, and Richard Losick

2. "Principles of Genetics" by D. Peter Snustad and Michael J. Simmons

3. "Genetics: From Genes to Genomes" by Leland H. Hartwell, Michael L. Goldberg, Janice
Fischer, and Leroy Hood

References:

1. "Essential Cell Biology" by Bruce Alberts, Dennis Bray, Karen Hopkin, Alexander Johnson,
Julian Lewis, Martin Raff, Keith Roberts, and Peter Walter

2. "Genetics: Analysis and Principles™ by Robert J. Brooker

3. "Genomes 4" by T.A. Brown

Mapping of Course Outcomes with Programme Outcomes

Programme outcomes Programme Specific
Outcomes

Course PO |PO |PO |PO [PO |PO |PO |[PO |PSO |PSO |PSO |PSO
outcomes 1 2 3 4 5 6 7 8 1 2 3 4

co1 3 2 1 1 3 2 1

CO2 3 2 2 1 2 3 1

COos3 3 2 1 3 1 2

CoO4 3 2 1 2 1 2 3 1

CO5 2 3 1 2 1 3

Mapping of CO’s and PO’s Components are:
3-Strong Correlation 2 — Medium Correlation 1- Low Correlation Blank — No correlation
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Semester V:
Subject Code Subject title Credit Lecture Tutorial Practical Type
Skilled : Genetic Engineering 4 5 0 0 Theory

Course Focus on: Employability & Skill Development

Course Outcome

CO 1: To understand the role of restriction enzymes

CO 2: To know the properties of recombinant vectors

CO 3: To apply the screening of cDNA library

CO 4 : To analyze the PCR based molecular marker

CO 5: To understand the bacterial transformation and conjugation

Unit | : [12 Hours]

Restriction Enzymes: History, origin of Restriction endonuclease — Ligation — Alkaline
phosphate — Digestion —Modification of Restriction Fragment ends.

Unit 1I: [12 Hours]

Recombinant vectors: Plasmid vector — Vector based on the Lambda Bacteriophage —
Cosmids — M13 Vector - Expression vectors - Vector for Cloning and expression in
Eukaryotic cells - Super vectors; YACs and BACs.

Unit 111: [12 Hours]

Genomic and cDNA libraries : Genomic libraries — Growing and storing libraries — cDNA
libraries — Screening Libraries with Gene probes — Screening expression Libraries with
antibodies — characterization of plasmid clone.

Unit IV: [12 Hours]

Molecular Markers — PCR- Principle, Mechanism and application, Ligase chain reaction,
RAPD, RFLP, AFLP, Site Directed Mutagenesis — DNA Sequencing — Maxam Gilbert and
Sanger’s dideoxynucleotide method, Next generation sequencing (NGS), Gene mapping.

Unit V: [12 Hours]

Transgenic — Bacterial transformation — Conjugation — Transduction - Transgenic plants —
Transgenic animals — DNA finger printing in forensic application - ethical issues involved in
rDNA technology.

Text Book

1. Introduction to gene cloning — 7™ Ed, (2016), Brown T A, Stanley Thomas Pub Itd,
Germany.

2. Principles of gene manipulation — 7" Ed (2005), Primrose S.B, Black well Sci Id,
Germany.

3. Gene Biotechnology (2009), Jogdand, Himalaya publishing House, Mumbai.

4. Genetic Engineering (1996), Mitra, S, MacMillan India Ltd. New Delhi
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Programme outcomes Programme Specific
Outcomes

Course PO |PO |PO |PO [PO |PO |PO |[PO |PSO |PSO |PSO |PSO
outcomes 1 2 3 4 ) 6 7 8 1 2 3 4

CO1 3 2 1 1 3 2 1

CO2 3 2 2 1 2 3 1

CO3 3 2 1 3 1 2

CO4 3 2 1 2 1 2 3 1

CO5 2 3 1 2 1 3

Mapping of CO’s and PO’s Components are:

3-Strong Correlation 2 — Medium Correlation 1- Low Correlation Blank — No correlation
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Subject Code Subject title Credit Lecture Tutorial Practical Type
Lab in Genetic engineering 2 0 0 5 Practical

Course Focus on: Employability & Research

Bacterial DNA lIsolation.

Plasmid DNA Isolation
Restriction Digestion

Ligation

Polymerase chain Reaction (PCR)

ok 0N E

Subject Code Subjecttitle Credit Lecture Tutorial Practical Type
Lab in Molecular Biology 2 0 0 5 Practical

Course Focus on: Employability & Research

Competent cell preparation

Transformation of plasmid

RAPD

Polyacrylamide gel electrophoresis (PAGE) with silver staining
Southern Hybridization

ok
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1. Laboratory Manual for Biotechnology Verma, Ashish S./ Das Surajit & Singh Anchal
S. Chand Publishing, 2014

2.Biotechnology Procedures And Experiments Handbook, S. Harisha, Ph.D. Infinity Science
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Semester VI
Subject Code Subject title Credit Lecture Tutorial Practical Type
Core: Environmental Biotechnology 4 5 0 0 Theory

Course Obijective:

To provide students with comprehensive knowledge of environmental biotechnology
principles, techniques, and applications for sustainable environmental management, with a focus on
wastewater treatment.

Course Outcomes:

CO1: Students will be able to explain the fundamental concepts and principles of environmental
biotechnology.

CO2: Students will be able to analyze environmental issues and propose innovative
biotechnological solutions.

COa3: Students will be able to demonstrate proficiency in environmental monitoring, analysis,
and bioremediation techniques.

CO4: Students will be able to evaluate the environmental impact of biotechnological processes
and develop strategies for mitigation.

CO5: Students will be able to design and implement advanced bioremediation strategies for
environmental restoration, including wastewater treatment.

Unit I: Introduction to Environmental Biotechnology 12hrs

Overview of environmental biotechnology. Role of microorganisms in environmental
processes. Environmental microbiology: microbial diversity, ecology, and interactions. Applications of
biotechnology in environmental management. Environmental biotechnology research trends.

Unit Il: Environmental Monitoring and Analysis 12hrs

Principles and methods of environmental monitoring. Sampling techniques and data analysis.
Monitoring of air, water, and soil quality. Analytical techniques: chromatography, spectroscopy, and
molecular techniques. Advanced instrumentation in environmental monitoring.

Unit 111: Bioremediation Techniques 12hrs

Principles and applications of bioremediation. Types of bioremediation: in situ and ex situ.
Biodegradation of organic pollutants. Phytoremediation and microbial remediation. Bioremediation
case studies: industrial and environmental applications. Emerging bioremediation technologies.

Unit IV: Wastewater Treatment 12hrs

Overview of wastewater treatment processes. Primary treatment: screening, grit removal,
sedimentation. Secondary treatment: activated sludge process, trickling filters, sequencing batch
reactors. Tertiary treatment: advanced oxidation, membrane filtration, nutrient removal. Anaerobic
digestion for sludge treatment. Case studies and examples of wastewater treatment technologies.

Unit V: Environmental Impact Assessment and Regulation 12hrs

Principles of environmental impact assessment (EIA). EIA process and methodologies.
Environmental legislation and regulations. Role of biotechnology in environmental sustainability.
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Ethical, legal, and social aspects of environmental biotechnology. Environmental policy development
and implementation.

Textbooks:

1. "Environmental Biotechnology: Principles and Applications” by Bruce E. Rittmann, Perry L.
McCarty

2. "Biotechnology for Environmental Management and Resource Recovery" by Ram Chandra

References:

1. "Environmental Biotechnology: Concepts and Applications" by Hans-Joachim J6rdening, Josef
Winter

2. "Principles of Environmental Biotechnology" by Ramesh C. Ray, P. Rath

Mapping of Course Outcomes with Programme Outcomes

Programme outcomes Programme Specific
Outcomes
Course outcomes [ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PSO1 | PSO2 | PSO3 | PSO4
CO1 3 12 1 1 3 2 1
CO2 3 2 2 1 2 3 1
COo3 3 2 1 3 1 2
CO4 3 2 1 2 1 2 3 1
CO5 2 3 1 2 1 3

Mapping of CO’s and PO’s Components are:
3-Strong Correlation 2 — Medium Correlation 1- Low Correlation Blank — No correlation
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Subject Code Subject title Credit Lecture Tutorial Practical Type
Skilled: Nanoscience & Nanotechnology 4 5 0 0 Theory

Course Obijective:

To provide students with a comprehensive understanding of the principles, techniques, and
applications of nanoscience and nanotechnology.

Course Outcomes:

CO1: Students will be able to understand the fundamental principles and concepts of
nanoscience and nanotechnology.

CO2: Students will be able to describe various nanomaterial synthesis methods and their
properties.

COa3: Students will be able to analyze the applications of nanotechnology in various fields.

CO4: Students will be able to demonstrate proficiency in handling nanomaterials and using
characterization techniques.

CO5: Students will be able to evaluate the ethical, societal, and environmental impact of
nanotechnology.

Unit I: Introduction to Nanoscience and Nanotechnology 12hrs

Overview of nanoscience and nanotechnology. Historical development and milestones. Size-
dependent properties of nanoparticles. Quantum confinement, surface effects, and quantum dots.
Nanomaterial classification.

Unit I1: Synthesis and Characterization of Nanomaterials 12hrs

Methods of synthesis: top-down and bottom-up approaches. Chemical vapor deposition, sol-
gel synthesis, and self-assembly. Characterization techniques: microscopy (TEM, SEM), spectroscopy
(UV-Vis, FTIR), and diffraction (XRD).

Unit 111: Properties and Applications of Nanomaterials 12hrs

Physical, chemical, and biological properties of nanomaterials. Carbon-based nanomaterials
(carbon nanotubes, graphene). Metal and metal oxide nanoparticles. Applications in electronics,
medicine, catalysis, and environmental remediation.

Unit 1V: Nanotechnology in Medicine and Healthcare 12hrs

Nanomedicine: drug delivery systems, imaging techniques (MRI, CT, PET). Nanosensors for
disease detection. Therapeutic applications of nanoparticles. Challenges and ethical considerations in
nanomedicine.

Unit V: Nanotechnology in Energy and Environment 12hrs

Nanotechnology for energy storage (batteries, supercapacitors) and conversion (solar cells, fuel
cells). Nanomaterials for environmental remediation (water purification, air filtration). Nanotechnology
for sustainable development.
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Textbooks:

1. “Introduction to Nanoscience and Nanotechnology" by Gabor L. Hornyak, Joydeep Dutta, et
al.

2. "Nanomaterials: Synthesis, Properties, and Applications"” by A. S. Edelstein, R. C. Cammarata

References:

1. "Nanotechnology: Principles and Practices" by Sulabha K. Kulkarni, P. K. Ajikumar

2. "Nanotechnology: Understanding Small Systems™" by Ben Rogers, Jesse Adams, Sumita
Pennathur

Mapping of Course Outcomes with Programme Outcomes

Programme outcomes Programme Specific
Outcomes

Course PO |PO |PO |PO |PO |PO PO |PO |PSO |PSO |PSO |PSO
outcomes 1 2 3 4 5 6 7 8 1 2 3 4

co1 3 2 1 1 3 2 1

CO2 3 2 2 1 2 3 1

COos3 3 2 1 3 1 2

CoO4 3 2 1 2 1 2 3 1

CO5 2 3 1 2 1 3

Mapping of CO’s and PO’s Components are:
3-Strong Correlation 2 — Medium Correlation 1- Low Correlation Blank — No correlation
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Semester VI

Subject Code Subject title Credit Lecture Tutorial Practical Type
21BBT6CP  Lab in Environmental 2 0 0 5 Practical
& Industrial Biotechnology

Course Focus on: Employability & Research

=

Estimation of Dissolved Oxygen

Estimation of Total hardness

Estimation BOD

Estimation of COD

Isolation of Bacteria and fungi from industrial effluent

Ethanol production from fruit waste

Wine production

Citric acid production from waste product

Industrial enzyme production Protease/Amylase

10 Production of antibiotics by using the isolated microbes from effluent.

© N wN
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S. Chand Publishing, 2014
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Subject Code Subject title Credit Lecture Tutorial Practical Type
Elective I: Entrepreneurship Development 4 5 0 0 Theory

Elective I: Entrepreneurship Development

Course Obijective:

To provide students with a comprehensive understanding of entrepreneurship, including the principles,
processes, and challenges involved in starting and managing a business.

Course Outcomes:
Upon completion of this course, students will be able to:
CO1: Define entrepreneurship and its role in economic development.
CO2: Develop skills in identifying and evaluating business opportunities.
CO3: Create a business plan, including financial projections and marketing strategies.
CO4: Understand the various sources of financing available to entrepreneurs.
CO5: Develop leadership and management skills necessary for entrepreneurial success.
Unit I: Introduction to Entrepreneurship 12hrs

Introduction to entrepreneurship, its definition, and significance in economic development.
Characteristics of successful entrepreneurs. Different types of entrepreneurship, including small
business, scalable startup, and social entrepreneurship. Relevance of entrepreneurship in the field of
biotechnology.

Unit I1: Opportunity Recognition and Feasibility Analysis 12hrs

Identification and evaluation of business opportunities. Market research and analysis.
Conducting feasibility studies, including technical, financial, and organizational aspects. Creativity and
innovation in entrepreneurship, with a focus on biotechnology-related opportunities.

Unit I11: Business Planning and Management 12hrs

Development of a comprehensive business plan. Considerations for legal and regulatory
compliance. Financial planning and management, especially in the context of biotechnology startups.
Marketing strategies for biotechnology ventures.

Unit IV: Financing Entrepreneurial Ventures 12hrs

Sources of financing for startups, including equity, debt, and government funding. Venture
capital and angel investment, with a focus on biotechnology investment trends. Crowdfunding and
alternative financing models. Financial management and valuation in the biotechnology sector.

Unit V: Marketing and Sales Strategies 12hrs

Planning and implementing effective marketing strategies for biotechnology products and
services. Utilizing digital marketing and social media for business growth in the biotechnology industry.
Sales techniques and customer relationship management specific to the biotechnology sector. Building
and managing sales teams in biotechnology companies.
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Textbook:

o "Entrepreneurship: Theory, Process, and Practice" by Donald F. Kuratko

References:

o "Entrepreneurship Development" by S. Anil Kumar and K. Jayachandran

e "The Lean Startup: How Today's Entrepreneurs Use Continuous Innovation to Create Radically
Successful Businesses" by Eric Ries

o "Disciplined Entrepreneurship: 24 Steps to a Successful Startup" by Bill Aulet

Mapping of Course Outcomes with Programme Outcomes

Programme outcomes Programme Specific
Outcomes
Course outcomes | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PSO1 | PSO2 [ PSO3 | PSO4

Cco1 3|2 1 1 3 2 1

CcO2 3| 2 2 1 2 3 1

COo3 3 2 |1 3 1 2

Co4 3| 2 1121 2 3 1

CO5 2 | 3 1 2 1 3

Mapping of CO’s and PO’s Components are:
3-Strong Correlation 2 — Medium Correlation 1- Low Correlation Blank — No correlation
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Subject Code Subject title Credit Lecture Tutorial Practical Type
Elective I1: Biosafety, Bioethics & GLP 4 4 0 0 Theory

Course Obijective: To learn the Biosafety precaution and ethics should follow the

Biotechnology course towards the good lab practice.

Unit I: 12hrs
Principles of Biosafety; procedures and good laboratory practices (GLPs); Biotechnology:
benefits and concerns/risks; Standard operating procedures for research involving microbes
and recombinant DNA.

Unit II: 12hrs
Designing of containment facilities: laboratories, Biosafety cabinets, and greenhouses; Ethical
theories; ethical principles; Ethical issues surrounding GMOs and recombinant DNA research;
national policies for biotechnology products and research; Principles of Risk assessment and
management.
Unit 111: 12hrs
Biosafety procedures: Assigning of Biosafety levels; The concept of Biosecurity; International
conventions and treaties of relevance to Biosafety; National guidelines for research with GMOs
and microbes.
Unit IV: 12hrs
Bioethics and social issues: Theories of bioethics, challenges facing modern biotechnology
research and application; Challenges of Biotechnology policy development and
implementation; Features of the biotechnology and Biosafety policy and its linkage to other
national and global policies .
Unit V: 12hrs
Management of intellectual property: patenting, copyrights and trademarks; intellectual
property rights as applied to biotechnology: Intellectual Property key policy issues in the
research setting; Protection of traditional knowledge for biotechnology innovation; national
and international and legal and regulatory framework for Intellectual property and relevance to
biotechnology.

REFERENCE LIST

1. DUTFIELD, G. (1997). Can TRIPS Agreement Protect Biological and Cultural Diversity?
Biopolicy International.

2. HENDRIX, F., KOESTER, V and PRIP, C. (1994). Access to Genetic Resources. In
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Biodiplomacy: Genetic Resources and International Relations. Edited by V. Sanchez,
ans Juma, C, Nairobi, Act Press.
3. KLEMM, C. De. (1990). Wild Plant Conservation and the Law. IUCN Environmental
Policy and Law Paper Number 24. ICN
4. MUGABE, J, BARBER, C.V, HENNE, G, GLOWKA, L and LA VINA, A. (1996). Managing
Access to Genetic Resources : Towards Strategies for Benefit-Sharing.
5. NELSON, D.L and COX, M.M. (2008). Principles of Biochemistry. Fifth Edition.
W.H. Freeman and Company. New York
6. TANUI, W.K. (2007). Laboratory Safety Handbook. 1% Edition. King’s Script Publishers.

Mapping of Course Outcomes with Programme Outcomes

Programme outcomes Programme Specific
Outcomes
Course outcomes | PO1 | PO2 [ PO3 [ PO4 [ PO5 | PO6 | PO7 [ PO8 | PSO1 | PSO2 [ PSO3 | PSO4
Cco1 3 2 1 1 3 2 1
CcCOo2 3| 2 2 1 2 3 1
Cco3 3 2 | 1 3 1 2
CO4 3| 2 112 |1 2 3 1
CO5 2 | 3 1 2 1 3

Mapping of CO’s and PO’s Components are:
3-Strong Correlation 2 — Medium Correlation 1- Low Correlation Blank — No correlation
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Subject Code Subject title Credit Lecture Tutorial
Practical Type
Elective I11: Medical Biotechnology 4 5 0 0 Theory

Course Focus on: Employability & Skill Development

Course Outcome

CO 1: To understand the associated reproductive technology and animal cell culture
CO 2: To know the chromosomal disorders and disease

CO 3: To apply the methods of diagnosis used in microbial disease

CO 4: To analyze the prevention and treatment of bacterial disease.

CO 5: To understand the modern medicine system and stem cell therapy.

UNIT I: [12 Hours]

Art and Acc : Assisted reproductive technology- Pregnancy diagnosis - Animal cell culture-
media, maintenance and culture of primary, secondary and continuous cell lines- organ culture-
applications- cancer cell lines- apoptosis.

UNIT II : [12 Hours]

Chromosomal Disorders: Chromosomal disorders — Gene controlled diseases —ldentification
of disease genes- Haemophilia, DMD, Alzheimer’s — Molecular basis of human diseases:
Pathogenic mutations — Oncogenes - Loss of function - Tumour Suppressor Genes-
Immunopathology: Hepatitis, Autoimmune Disorders.

UNIT Il ; [12 Hours]

Diagnostics Methods: Prenatal diagnosis - Invasive techniques and Non-invasive techniques —
Diagnosis of pathogenic microbes: Classical and modern methods- Diagnosis using protein and
enzyme markers, DNA/RNA based diagnosis - Molecular markers - Microarray technology -
genomic and cDNA arrays.

UNIT IV : [12 Hours]

Prevention and Treatment: Vaccines-conventional, recombinant, synthetic peptide, anti-
idiotype, DNA vaccines- Deletion mutant and vaccinia vector vaccine- Antibiotics-mode of
action- antibacterial, antifungal, antiviral, antitumor antibiotics- synthetic chemotherapeutic
agents- development of microbial resistance to antibiotics.

UNITV: [12 Hours]

Modern Medicine: Hybridoma technique for MAb production and applications- Gene therapy:

Exvivo, Invivo, Insitu- Cell and tissue engineering- Stem cell therapy- Nanomedicines- Gene
products in medicine — Humulin, Erythropoietin, Growth Hormone/Somatostatin, tPA,
Interferon.
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References

1. Jogdand, S. N.. Medical Biotechnology, Himalaya Publishing house, Mumbai, 2005.
2. Click, B. R. and Pasternak.. Molecular Biotechnology: Principle and applications of
recombinant DNA. ASM Press, 2010.

3. Ramasamy, P.. “Trends in Biotechnology”, University of Madras, Pearl press, 2002.
4. Trevan.. “Biotechnology”. Tata McGraw-Hill, 2005

Mapping of Course Outcomes with Programme Outcomes

Programme outcomes Programme Specific
Outcomes
Course outcomes | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PSO1 | PSO2 | PSO3 | PSO4

CO1 3 2 1 1 3 2 1

Co2 312 2 1 2 3 1

COo3 3 2 1 3 1 2

CO4 3 2 1 2 1 2 3 1

CO5 2 3 1 2 1 3

Mapping of CO’s and PO’s Components are:
3-Strong Correlation 2 — Medium Correlation 1- Low Correlation Blank — No correlation
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Subject Code Subject title Credit Lecture Tutorial Practical Type
Elective IV: Pharmaceutical Biotechnology 4 5 0 0 Theory

Course Focus on: To impact the knowledge in Pharmaceutical Biotechnology

Course Outcome

CO 1: To understand the biopharmaceuticals current status and future prospects
CO 2: To know the impact of genomes in drug discovery

CO 3: To apply the preclinical studies of drug development

CO 4: To analyze the purification of recombinant protein

CO 5: To understand the patents in the pharmaceutical industry

Unit I [12 Hours]

Biopharmaceuticals - Introduction to Biotechnology with reference to Pharmaceutical
Sciences. Introduction to pharmaceutical products - History of the pharmaceutical industry -
The age of biopharmaceuticals; Biopharmaceuticals: current status and future prospects.

Unit 1I: [12 Hours]

Drug development process — Introduction, Discovery of biopharmaceuticals - The impact of
genomics and related technologies upon drug discovery - Gene chips - Proteomics - Structural
genomics — Pharmacogenetics - Initial product characterization Delivery of
biopharmaceuticals. Genetic engineering applications in relation to production of
pharmaceuticals.

Unit 111: [12 Hours]

Preclinical studies - Pharmacokinetics and pharmacodynamics - Toxicity studies — Cytokines
in interferon family — Growth factors — Therapeutic hormones. Importance of Monoclonal
antibodies in Industries.

Unit IV: [12 Hours]

Upstream and Downstream Processing: Sources of biopharmaceuticals — E.coli, animal cell
culture, Yeast, fungal, Transgenic animal and plant — cell banking system — microbial cell
fermentation — Mammalian cell culture system — Purification of recombinant proteins — final
product formulation. Biosensors - Working and applications of biosensors in Pharmaceutical
Industries.

Unit V: [12 Hours]

Patents in the Pharmaceutical Biotechnology Industry: The concept of intellectual property
law. Introduction to patents, trademarks, copyrights and trade secrets, and the differences
between these forms of protection. Patent Law — Patent obtain — subject matter — Types of
patents in pharmaceutical Biotechnology — Ethical policy issues in Biotechnology patent - role
and remit of regulatory authorities.
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Reference:

1. Pharmaceutical Biotechnology Concepts and Applications Gary Walsh University of
Limerick, Republic of Ireland.

2. Pharmaceutical Biotechnology, Drug Discovery and Clinical Applications. Edited by
O. Kayser and R.H. Muller.

3. Pharmaceutical Biotechnology Fundamentals and Applications Third Edition, Daan J.
A. Crommelin and Robert D. Sindelar.

Mapping of Course Outcomes with Programme Outcomes

Programme outcomes Programme Specific
Outcomes
Course outcomes | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PSO1 | PSO2 | PSO3 | PSO4

Co1 312 1 1 3 2 1

CO2 3 2 2 1 2 3 1

CO3 3 2 1 3 1 2

CoO4 3 2 1 2 1 2 3 1

CO5 2 3 1 2 1 3

Mapping of CO’s and PO’s Components are:
3-Strong Correlation 2 — Medium Correlation 1- Low Correlation Blank — No correlation
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Subject Code Subject title Credit Lecture Tutorial Practical Type
Elective V: Ecology and Biodiversity 4 5 0 0 Theory

Course Outcome

CO 1: To understand the fundamentals of Ecology

CO 2: To know the Diversity of species

CO 3: To apply the population and community based research

CO 4: To analyze the aquatic and terrestrial communities

CO 5: To understand the practical and field experiments using standard methods.

UNIT-I [12 Hours]

Introduction to Ecology & environmental sciences; Flow of energy and cycling of materials;
water, carbon, nitrogen and phosphorus. Trophic pyramids and food webs; Alterations of
ecosystem function: acid rain, nuclear winter, global warming and ozone hole.

UNIT-II [12 Hours]

Diversity of life; origin of life on earth; Evolution od early life and changes in earth’s
atmosphere. Mendelian genetics — and Darwin Wallace theory of inheritance. Five kingdoms
overview; Monera, Protists, Fungi, plant and animal kingdoms.

UNIT-11I [12 Hours]

Populations and communities; Birth, death and population size, age structure; Trends in human
population growth; Malthusian growth. Intraspecific interactions and density dependence.
Interspecific interactions; Commensalism, mutualism, competition and predation. Species
diversity, community stability and disturbance.

UNIT-IV [12 Hours]

Aquatic and terrestrial communities; rare communities; deep earth, deep sea floor, volcanoes.
Primary productivity; basic concepts. Ecological succession inland, water; concepts. Invasive
species and control.

UNIT-V [12 Hours]

Practical and Field Experiments using standard methods; Estimation of density and relative
abundance of species using quadrats and plotless methods. Estimation of species diversity:
introduction to indices. Estimation of primary productivity. Ecological adaptations of the Plant
and animal species in the hydrophytes, mesophytes and xerophytes.

References:

1. Chapman, J.L. & M.J. Reiss. 1998. Ecology: Principles and Applicatiions. Cambridge Univ.
press. 2nd edition. 336 pgs.

2. Krebs, C.J. 2008. Ecology: The experimental Analysis of Distribution and Abundance (6th
Edition), Benjamin Cummings Publ. 688pgs.
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4. Singh, J.S., Singh, S.P & Gupta, S.R. 2006. Ecology, Environment and Resource

conservation. Anamaya Publ., New Delhi, 688 pp.

Mapping of Course Outcomes with Programme Outcomes

Programme outcomes

Programme Specific

Outcomes
Course outcomes | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PSO1 | PSO2 | PSO3 | PSO4
Cco1 3|2 1 1 3 2 1
co2 3| 2 2 1 2 3 1
Cco3 3 2 |1 3 1 2
CO4 3| 2 112 |1 2 3 1
CO5 2 | 3 1 2 1 3

Mapping of CO’s and PO’s Components are:
3-Strong Correlation 2 — Medium Correlation 1- Low Correlation Blank — No correlation
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Subject Code Subject title Credit Lecture Tutorial Practical Type
Elective VI: Agriculture Biotechnology 4 5 0 0 Theory

Course Outcome

CO 1: To understand the history of Indian agriculture.

CO 2: To know the microbes in agriculture and foods

CO 3: To apply the production and utilization of essential amino acid
CO 4: To analyze the genetic engineering for crop improvement

CO 5: To understand the major crops and major disease in India.

UNIT -1 [12 Hours]
History of Indian Agriculture, Green Revolution in India, Cropping patterns in India, Soil,
Rainfall Patterns in India.

UNIT - 11 [12 Hours]
Microbes in Agriculture and Food: microbial enzymes and their applications in food
processing and agro-chemical industries, agro-waste utilization, biodegradable polymers and
their applications.

UNIT - 11 [12 Hours]
Production and utilization of essential amino-acids, chemicals from micro-algae, Micorrhiza:
Applications in agriculture and forestry.

UNIT - IV [12 Hours]
Genetic Engineering for Crop Improvement: Plant cell and tissue culture, gene transfer
techniques into plant cells, application in agricultural and food industries.

UNIT -V [12 Hours]
Plant Pathology — Major crops and major diseases in India. Developing diseases, Drought,
Salinity, Cold tolerant crops in India and its economic importance. Post harvest and storage
of grains.

REFERENCE BOOKS

1. Agricultural Biotechnology Edited by Arie Altman, Pub. Marcel Dekker, Inc., 1998

2. Biotechnology — Expanding Horizons. B. D. Singh. Kalyani Publishers, 2004.

3. Plant Genetic Engineering by J. H. Dodds, Cambridge University Press, 1983.

4. Biotechnology and Utilization of Algae — The Indian Experience. Venkataraman, V. and
E.W. Becker 1985.

5. Agricultural Microbiology by Rangaswami G., Bagyaraj D.J. PHI; 2 edition, 1992.

6. Textbook of Agricultural Biotechnology by Dr. Ahindra Nag, PHI Learning Private Ltd.,
New Delhi, 2009
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Programme outcomes

Programme Specific

Outcomes
Course outcomes | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PSO1 | PSO2 | PSO3 | PSO4
co1 3| 2 1 1 3 2 1
CO2 3| 2 2 1 2 3 1
CO3 3 2 |1 3 1 2
CO4 3| 2 112 |1 2 3 1
CO5 2 | 3 1 2 1 3

Mapping of CO’s and PO’s Components are:
3-Strong Correlation 2 — Medium Correlation 1- Low Correlation Blank — No correlation
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Subject Code Subject title Credit Lecture Tutorial Practical Type
Elective VII:  Industrial Biotechnology 4 5 0 0 Theory

Course Outcome

CO 1: To understand the biotechnology based commercial product.

CO 2: To know the industrially importance microorganisms

CO 3: To apply the fermentor for batch and continuous culture.

CO 4: To analyze the downstream processing.

CO 5: To understand the industrial process of amino acid and organic acid.

UNIT-I [12 Hours]
Introduction to biotechnology and products. Major classes of commercial products using
micro organisms-enzymes, amino acids, vitamins, antibiotics, organic solvents, organic acids,
food and beverages.

UNIT-II [12 Hours]
Industrially important microorganisms: screening techniques - detection & assay of
fermentation products-strain improvements - mutations, protoplast fusion and rDNA
techniques for strain development.

UNIT-II [12 Hours]
Bioreactors / Fermentor: Types, features, operation: sterilization (Batch and Continuous),
inoculation and sampling. Control of bioprocess parameters. Microbial growth and media
formulation. Microbial culture - batch, fed batch, semi-continuous, continuous. Growth
kinetics of microorganisms.

UNIT-IV [12 Hours]
Down stream processing: Solid-liquid separation, flotation, flocculation, filtration,
centrifugation, cell disruption, concentration, evaporation, liquid-liquid extraction, membrane
filtration, precipitation, adsorption. Product purification by chromatography.

UNIT-V [12 Hours]
Industrial process of beverages - enzymes - amino acid - organic acids - organic solvents -
antibiotics.

References:

1. Manual of industrial microbiology and Biotechnology, Demain A.L. Solomon, J.J., 1986.
ASM press.

2. Industrial Microbiology, Reed C., Prescott and Dann’s, 1982. Macmillan publishers.

3. Fundamentals of Biotechnology, Prave. P. Faust, V. Sitih. W., Sukatsh, DA, 1987. ASM
press.

4. Biotechnology, Satyanarayana, U., 2006. Books and Allied (P) Ltd.
5. AN introduction to Genetic Engineering, Desmond, S.T., Nicholl, 1994. Cambridge press.
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Programme outcomes

Programme Specific

Outcomes
Course outcomes | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PSO1 | PSO2 | PSO3 | PSO4
co1 3| 2 1 1 3 2 1
co2 3| 2 2 1 2 3 1
CO3 3 2 |1 3 1 2
CO4 3 | 2 1121 2 3 1
CO5 2 | 3 1 2 1 3

Mapping of CO’s and PO’s Components are:
3-Strong Correlation 2 — Medium Correlation 1- Low Correlation Blank — No correlation
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Subject Code Subject title Credit Lecture Tutorial Practical Type
Elective VII1 — Food Biotechnology 4 5 0 0 Theory

Course Outcome

CO 1: To understand the associated microorganisms of food industry
CO 2: To know the natural food products and their control.

CO 3: To apply the food preservation methods.

CO 4: To analyze the principle and operations of packing

CO 5: To understand the methods and importance of quality control.

UNIT-I: [12 Hours]
History of microbiology of food - microbial growth pattern, physical and chemical factors
influencing structure of micro-organisms - types of micro-organism normally associated with
food - mold, yeast and bacteria.

UNIT-II: [12 Hours]
Micro-organisms in natural food products and their control - contaminants of foods - stuffs,
vegetables, cereals, pulses, oilseeds, milk and meat during handling and processing -
biochemical changes caused by micro-organisms - deterioration of various types of food
products - food poisoning and microbial toxins.

UNIT-1II: [12 Hours]
Scope and importance of food processing - principles and methods of food preservation -
freezing, heating, dehydration, canning, additives, fermentation, irradiation, extrusion
cooking, hydrostatic pressure cooking, dielectric heating, microwave processing.

UNIT-IV: [12 Hours]
Introduction to packaging - packaging principles and operation - package functions
and design - deteriorative changes in foodstuff and packaging methods for
prevention - shelf life of packaged foodstuffs - methods to extend shelf life.

UNIT-V: [12 Hours]
Obijectives, importance and functions of quality control - methods of quality - assessment of
food materials - fruits, vegetables, cereals, dairy products, meat, poultry, egg and processed
food products - sampling and specification of raw materials and finished products - statistical
quality controls - food regulations, grades and standards - food adulteration, food safety and
evaluation.

REFERENCES
1. Rsdel W.B., Copley, M.J. and Morgen, A.l. 1973. Food Dehydration, 2nd Edn. (2 Vol.
Set). AVI, Westport.

2. Der, A.E. 1978. Food Processing and Nutrition. Academic Press, London.
3. Lows, P. and Ellis H. 1990. Food Processing. Prentice Hall, Reston Virginia, USA.
4. Jelen, P. 1985. Introduction to Food Processing. Prentice Hall, Reston Virginia, USA.

5. Branen A.L. and Davidson, P.M. 1983. Antimicrobials in Foods. Marcel Dekker, New
York.

6. Jay J.M. 1986. Modern Food Microbiology. 3rd Edn. VNR, New York
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Programme outcomes

Programme Specific

Outcomes
Course outcomes | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PSO1 | PSO2 | PSO3 | PSO4
co1 3| 2 1 1 3 2 1
CO2 3| 2 2 1 2 3 1
CO3 3 2 |1 3 1 2
CO4 3| 2 112 |1 2 3 1
CO5 2 | 3 1 2 1 3

Mapping of CO’s and PO’s Components are:
3-Strong Correlation 2 — Medium Correlation 1- Low Correlation Blank — No correlation



