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	TheB.Sc., Biotechnology program describe accomplishments that graduates are expected to attain within five to seven years after graduation

	PEO1
	Have enormous opportunities to become an effective researcher interfiled of Life sciences.

	PEO2
	AcquireskillstofaceVariousGovernmentcompetitiveexamsviz.,TNPSC, UPSC and SSC etc.,

	PEO3
	Becomesociallyresponsiblewithmorelandintellectuals.

	PEO4
	Becomeanentrepreneurandproductdeveloper.

	PEO5
	Graduateswillempowerskillstomeet the global challengesthroughcurrent teaching learning methodologies.
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	ProgramSpecificOutcomes(PSOs)

	After the successful completion of B.Sc., Biotechnology program, the students are expected to

	PSO1
	Graduates acquire Problem solving ability- solving social issues and engineering problems

	PSO2
	Graduateswilldevelopinterestinlifelonglearning

	PSO3
	Graduatesdevelopanabilitytodesignandconductexperiments

	PSO4
	Graduates will be enriched with skill based practical which aid themto become self employed

	PSO5
	Graduateswillobtainrequisiteknowledgeonthestructure,functionand applications of living organisms and thereby explore it in academia and industry



[image: ]
	Program Outcomes(POs)

	OnsuccessfulcompletionoftheB.Sc. Biotechnology program,

	PO1
	Thestudentsshouldbeabletodemonstrateproficiencyinbasicscienceand fundamental biotechnological tools

	PO2
	Thegraduatescouldunderstandtheworkingprinciplesofadvancedbiological sciences

	PO3
	Thegraduatesacquire employability skillsinthefieldofPharma,foodand agricultural industries

	PO4
	The graduates get motivated towards deep learning, higher studies and research in life sciences

	PO5
	Thegraduatesdevelophealthand environmental awareness towards social responsibility



BHARATHIARUNIVERSITY, COIMBATORE-641046.
B.Sc., BIOTECHNOLOGYDEGREECOURSE (Affiliated Colleges)
(FORTHECANDIDATESADMITTEDFROMTHEACADEMICYEAR2025-2026) SCHEME OF EXAMINATION - CBCS PATTERN
	Part
	

Sub code
	

Study Components-Course title
	Ins.hrs/week
	Examinations
	Credit

	
	
	
	
	Due/Hrs
	CIA
	CEE
	Total Marks
	

	Semester-I
	
	
	
	
	
	

	I
	11T/11H/11F
	Language-I
	6
	3
	25
	75
	100
	4

	II
	12E
	English-I
	6
	3
	25
	75
	100
	4

	III
	13A
	Core Paper-I:Cellbiology
	5
	3
	25
	75
	100
	4

	III
	13B
	Core Paper-II: Bioinstrumentation
	4
	3
	25
	75
	100
	4

	III
	-
	Practical-I:CellBiology,Bioinstrumentation,and
Microbiology
	3
	-
	-
	-
	-
	-

	III
	1AA
	Allied A:Paper-I:BasicMathematics
	4
	3
	20
	55
	75
	3

	IV
	1FA
	Environmental Studies*
	2
	3
	-
	50
	50
	2

	
	
	Total
	30
	18
	120
	405
	525
	21

	Semester-II
	
	
	
	
	
	

	I
	21T/21H/21F
	Language-II
	6
	3
	25
	75
	100
	4

	II
	22E
	English–II
	4
	3
	25
	25
	50@
	2

	
II
	
2NM
	Naan Mudhalvan- Language Proficiency for
Employability – Effective English http://kb.naanmudhalvan.in/Special:Filepath/Cambridge_Cours e_Details.pdf
	
2
	
-
	
25
	
25
	
50#
	
2

	III
	23A
	Core Paper- III:Microbiology
	5
	3
	25
	75
	100
	4

	III
	23P
	Core Practical-I:CellBiology, Bioinstrumentation,
And Microbiology
	4
	3
	40
	60
	100
	4

	III
	2AH
	Allied-A:PaperII- Chemistry
	4
	3
	20
	55
	75
	3

	III
	2PH
	Allied Practical: Chemistry
	3
	3
	20
	30
	50
	2

	IV
	2FB
	Value Education-Human Rights*
	2
	3
	-
	50
	50
	2

	
	
	Total
	30
	21
	180
	395
	575
	23

	Semester-III
	
	
	
	
	
	

	I
	31T/31H/31F
	Language-III
	6
	3
	25
	75
	100
	4

	II
	32E
	English-III
	6
	3
	25
	75
	100
	4

	III
	33A
	Core Paper-IV: Biochemistry
	4
	3
	25
	75
	100
	4

	III
	33B
	Core Paper-V: Genetics
	3
	3
	25
	75
	100
	3

	III
	
	Core Practical-II: Genetics &Biochemistry
	2
	-
	-
	-
	-
	-

	III
	33C
	***Health  and  Wellness
	2
	-
	-
	-
	-
	1

	III
	3AA
	Allied B: Paper I- Computer Applications I:
Introduction to Computers
	3
	3
	20
	55
	75
	3

	IV
	3ZA
	Skill BasedSubject-1:HumanPhysiology
	2
	3
	20
	55
	75
	2

	IV
	3FB/3FC/
3FD/3FG
	Tamil**/Advanced Tamil*(OR)Non-major
elective-I(Yoga for Human Excellence*/Women’s Rights *)
	2
	3
	-
	50
	50
	2

	
	
	Page 4 of 87Total
	30
	21
	140
	460
	600
	24
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	Semester-IV

	I
	41T/41H/41F
	Language-IV
	5
	3
	25
	75
	100
	4

	II
	42E
	English-IV
	5
	3
	25
	75
	100
	4

	III
	43A
	Core Paper-VI: Molecular Genetics
	4
	3
	25
	75
	100
	4

	III
	43P
	Core Practical-II: Genetics& Biochemistry
	3
	3
	40
	60
	100
	4

	III
	4AA
	Allied B:PaperII–ComputerApplications II- ‘C’
And Python Programming
	3
	3
	12
	38
	50
	2

	III
	43Q
	Allied Practical: Computer Applications I&II
	2
	3
	20
	30
	50
	2

	IV
	4ZB
	Skill Based Subject-2:HumanPathology
	3
	3
	12
	38
	50
	2

	IV
	4NM
	Naan Muthalvan Course: Digital Skills for Employability – Office Fundamentals
http://kb.naanmudhalvan.in/Bharathiar_University_(BU)
	3
	-
	25
	25
	50#
	2

	IV
	4FB/4FE
	Tamil**/Advanced Tamil*(OR)
Non-major elective- II (General Awareness*)
	2
	3
	-
	50
	50
	2

	
	
	Total
	30
	24
	184
	466
	650
	26

	Semester-V

	III
	53A
	Core paper-VII: Plant& Animal Biotechnology
	4
	3
	25
	75
	100
	4

	
	53B
	Core Paper-VIII: Immunology
	4
	3
	25
	75
	100
	4

	
	53C
	Core Paper-IX: Environmental Biotechnology
	4
	3
	25
	75
	100
	4

	
	53D
	Core Paper-X:RecombinantDNATechnology
	4
	3
	25
	75
	100
	4

	
	
	Core Practical-III: Immunology and Plant Tissue
Culture
	4
	-
	-
	-
	-
	-

	
	
	Core Practical-IV: Microbial Biotechnology&
r-dna technology
	3
	-
	-
	-
	-
	-

	
	5EA/5EB/5EC
	Elective-I
	4
	3
	25
	75
	100
	4

	IV
	5ZC
	Skill Based Subject-3:DiagnosticTools
	3
	3
	20
	55
	75
	3

	
	
	Total
	30
	18
	145
	430
	575
	23

	Semester-VI

	III
	63A
	Core Paper-XI: Microbial Biotechnology
	4
	3
	25
	75
	100
	4

	
	63P
	Core Practical-III: Immunology and Plant Tissue
Culture
	6
	6
	40
	60
	100
	4

	
	63Q
	Core Practical-IV: Microbial Biotechnology&
rDNA technology
	6
	6
	40
	60
	100
	4

	
	6EA/6EB/6EC
	Elective-II
	4
	3
	25
	25
	50
	2

	
	6ED/6EE/6EF
	Elective-III
	4
	3
	25
	25
	50
	2

	IV
	6ZD
	SkillBasedSubject-4:Pharmacology
	3
	3
	20
	55
	75
	3

	
	6NM
	Naan Muthalvan Course: Medical Coding for Employability
http://kb.naanmudhalvan.in/images/d/d7/Medical_Coding.pdf
	3
	-
	25
	25
	50#
	2

	V
	67A
	Extension Activities/Internship Training(Research
Institute/Industry)**
	-
	-
	50
	-
	50
	2

	
	
	Total
	30
	24
	224
	351
	575
	23

	
	
	Grand Total
	
	
	
	
	3500
	140

	
	
	UGC-SWAYAM online/MOOC courses
	Optional
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**No University Examinations. Only Continuous Internal Assessment(CIA)
*No Continuous Internal Assessment (CIA). Only University Examinations.
@UniversitySemesterexaminationwillbeconductedfor50marks (As per the existing pattern of examination) and the marks will be converted to 25 marks.
#Naan Mudhalvan– Skill Courses- external 25marks will be assessed by Industry and internal will be offered by respective course teacher.
***Health and Wellness – No University Examinations. No Continuous Internal Assessment (CIA)


	List of Elective papers*(Colleges can choose any one of the papers as an elective)

	
Elective–I
	A
	Agricultural Biotechnology

	
	B
	Bioremediation

	
	C
	Introduction to Bioinformatics

	
Elective–II
	A
	Medical Biotechnology

	
	B
	Biotechnological approach for wastewater treatment

	
	C
	Genomics

	
Elective–III
	A
	Industrial Biotechnology

	
	B
	Bioethics &Biosafety

	
	C
	Proteomics



[image: ]*Elective papers as listed above or any other new elective can be added based on the need, which can be approved by the University authorities.

     
   	From the 2025 Batch Onwards
   	 1. In semester II Allied –A: Paper II chemistry, unit IV was modified and updated.

2. In Semester III, the content for Skill-Based Subject I – Human Physiology has been
reduced and semester IV, Skilled-Based Subject 2, Human pathology has been
reduced.


	Course code
	2AH
	Semester II: Allied A: CHEMISTRY
	L
	T
	P
	C

	Allied
	
	4
	
	-
	3

	Pre-requisite
	Studentsshouldhavestudiedthebasicsof
chemistry
	Syllabus
Version
	2025-
2026

	CourseObjectives:

	Themainobjectivesofthiscourse:
· Studentswillunderstandthebasicsofbonding
· Studentscouldgainknowledge on chemistry in day today life

	

	ExpectedCourseOutcomes:

	Onthesuccessful complete onofthecourse,studentwillbeable to:

	1
	Underset andtheimportanceofbondingandorder
	K1&K2

	2
	Applythegainedknowledgeinanalyzingthewaterparameters
	K3

	3
	Analyzetheadulterationinfood
	K4

	4
	Evaluatetheroleofagricultural,pharmaceuticalandtextile chemistry
	K5

	5
	Thinking novativelytosolvetheenvironmentalissues
	K6

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

	

	Unit:1
	Inorganic chemistry
	10hours

	Chemical bonding: Molecular orbital theory, bonding, antibonding and non-bonding orbitals. Molecular orbitals. MO configuration of H2, N2, O2, F2. Bond order. Covalent bond: orbitaloverlap,hybridization,geometryoforganicmolecules-CH4,C2H4,andC2H2.

	

	Unit:2
	Environmental chemistry
	14hours

	Concept and scope of environmental Chemistry-Nomenclature: Pollutant, contaminant, receptor, sink, pathways of a pollutant. Water – Sources of water, qualities of potable water, soft and hard water, methods of removal of hardness-waterpollution-dissolved oxygen, chemicaloxygendem and (COD), biochemical oxygen demand (BOD)-Environmental segments. Atmosphere: Composition and structure of atmosphere, particles, ions and radicals in the atmosphere, Air Pollution: Air Pollutants, e.g. carbon monoxide, nitrogen oxides, hydrocarbons, oxides of sulfur, photochemical smog, acid rain and particulates.

	

	Unit:3
	Food chemistry
	10hours

	Food and Nutrition–Carbohydrates, Proteins, Fats, Vitamins and Minerals–definition, classification and their importance as food Constituents-Balanced Diet-Calorie. Food Adulteration types and detection methods.

	

	Unit:4
	Pharmaceutical chemistry
	12hours

	Drug Discovery and Design: Identifying and synthesizing new chemical entities with therapeutic potential. Drug Synthesis- Developing efficient and scalable methods to produce drug compounds. Drug Metabolism and Pharmacokinetics: Understanding how the body absorbs, distributes, metabolizes and excretes drugs.	

	




	Unit:5
	Agricultural and textile chemistry
	12hours

	Fertilizers: Effect of Nitrogen, potassium andphosphorous on plant growth –commercial method of preparation of urea, triple superphosphate. Complex fertilizers and mixed fertilizers – their manufacture and composition. Secondary nutrients – micronutrients – their function in plants.
Dyes:azoandtriphenylmethanedyes-Preaprationoneexample-MethylOrange,Malachitegreen.

	

	Unit:6
	ContemporaryIssues
	2hours

	Expert lectures, online seminars–webinars

	Total Lecture hours
	60hours

	Text book(s)

	1
	Applied Chemistry, Krishnamurthy., JayasubramanianKandVallinayagam, Prentice Hall
ofIndia,NewDelhi(1990).

	2
	Chemistry,RaymondChang,McGraw-Hill;10thEdition(2007)

	3
	MedicinalChemistry,Ashutoshkar,NewAgeInternational,1992.5.

	4
	Atextbookofpharmaceuticalchemistry,Jayashreeghosh,S.Chand,1997.

	5
	AtextbookofPharmaceuticalChemistry-JeyashreGhosh, TataMcGrawHillPublishing,
NewDelhi(1993).

	6
	ChemistryinEverydayLife,GemMathewG.D.,VishalPublishing(2014).

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	SWAYAM:https://onlinecourses.swayam2.ac.in/cec20_ag10/preview

	SWAYAM:https://onlinecourses.swayam2.ac.in/cec20_lb05/preview

	DesignedbyMr.K.Karthik,AssistantProfessor,Dept.ofChemistry,NandhaArtsandScience
College,Erode-52
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	Course code
	3ZA
	Subject Title :HUMAN PHYSIOLOGY
	L
	T
	P
	C

	Core
	Skill Based Subject1
	2
	
	-
	2

	
Pre-requisite
	Students must have studied about Human Physiology in previous semester/ school
level
	Syllabus Version
	2025-
2026

	Course Objectives:Tounderstand various organsofhuman,theirphysiologicalactivitiesandthe
disorders

	Themainobjectivesofthiscourseareto:
Understood the various systemsinhumanbodyandtheiractivities

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthe course, student willbe able to:

	1
	Understandvarioussystemsinhumanbody.
	K2

	2
	Knowtheactivitiesofvariousorgans.
	K1

	3
	Applyterminology applicable topathology and escribethecoursesandnatural
Progressofhumandisease.
	K3

	4
	Outlinethecurrentresearchindisease-specificdisciplinesandwhatiscurrently
Knownabout treatment options forvarioushuman diseases.
	K4

	5
	KnowaboutKidneyfunctionsanddisorders.
	K5

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

	

	Unit:1
	Skeletal Muscles and Nervous System
	15hours

	Muscle- skeletal muscles – composition – functions and properties of plain (smooth) and cardiac muscles – electromyography, Nervous System – organization – basic functions of synapsesandtransmittersubstances

	

	Unit:2
	Blood&Body Fluid
	14hours

	Blood & Body Fluid – blood cell –Haematosis – determination of coagulation – plasma proteins – platelets – leucocytes. Bone marrow – functions of tissue fluid – Lymph nodes Cardio Vascular System – Heart as pump – rhythmic excitation – biliary System-liver and its functions

	

	Unit:3
	 Body Mechanism 
	14hours

	DigestiveSystem–digestivetract–gastrointestinalfunction–motility–secretory functions of alimentary tract – digestion and absorption.Excretion – functions of kidney – renal associated mechanisms - extra cellular and intracellular fluids – osmolality.  




	Unit:IVContemporary issues
	2hours

	Expertlectures,onlineseminars–webinars
	

	TotalLecturehours
	24hours

	TextBook(s)

	1
	Chatterjee,Humanphysiology,MedicalAlliedAgency,Kolkatta,11thEdition,2016.

	

	ReferenceBooks

	1
	GaryA.Thiodeare&KevinTPatton,Anthony’sTextbookofAnatomyandPhysiology,
MoshiYearBook,NewYork,2ndEdition,2008.

	2
	JanKoolmanandKlaus-HeinrichRoehm,ColorAtlasofBiochemistry,Thieme
Publications,2ndEdition,2010.

	3
	ColleenM.Smith,AllanD.MarksandMichaelA.Lieberman,Marks’BasicMedical
Biochemistry:AClinicalApproach,LippincottWilliamsandWilkins,	2ndEdition,2009.

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	https://www.cliffsnotes.com/study-guides/anatomy-and-physiology

	https://www.studocu.com›AthabascaUniversity›HumanAnatomyandPhysiology

	Designed By:Dr.N.Saranya,Asst.Professor,NehruArtsandScienceCollege,Coimbatore
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	Course code
	4ZB
	HUMAN PATHOLOGY
	L
	T
	P
	C

	Core
	SkillBasedSubject2
	3
	
	
	3

	Pre-requisite
	Students must know about the basics of physiology and disease
	Syllabus Version
	2025-
2026

	Course Objectives:

	Themainobjectivesofthiscourseareto:
· Knowabouttheconceptofpathology
· Understandthe metabolic disorders and complications involved.

	

	Expected CourseOutcomes:

	Onthesuccessfulcompletionofthe course, student willbeableto:

	1
	Distinguishthemetabolicdisordersin human being
	K4

	2
	Explain the basic natureofdiseasesand their causes
	K2

	3
	Applyknowledgeofpathologyindiseasediagnosisandmanagement
	K3

	4
	Acquireknowledgetomaintainthehealthybody
	K1

	5
	Evaluatetheconditionofbodytopreventthediseases.
	K5

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

	

	Unit:1
	Kidneydisorder
	13hours

	Disorders of Kidney: acute renal failure,chronic renalfailure, proteinuria andNephritic syndrome and urinary calculi. Disorders of Liver: Hepatitis, acute liver failure, Cirrhosis. 

	

	Unit:2
	Metabolic disorder
	15hours

	Diabetes mellitus-Etiologyand pathogenesis, diagnosis andmanagement.Diabetesinpregnancy.
Disordersof Plasma proteins andenzymes: Hypoalbuminemia, hypogammaglobulinaemia, Typesof hyperlipidemias. Lipoprotein indeficiency-abetalipproteinaemia.Diseases of Heart- Myocardial infarction, Heart failure and Hypertension.

	

	Unit:3
	Hormonaldisorderandcancer
	15hours

	Disorders of hormones: Acromegalyandgigantism, Cushing’s disease, Conn’s syndrome, congenital adrenal hyperplasia (CAH). Hyperthyroidism, hypothyroidism, goiter and thyroid cancer. Para proteins, Humanchorionicgonadotrophin (HUG), markersof prostatic cancer, enzymes astumor markers and Carbohydrate antigen (CA) markers.

	

	Unit:4
	Contemporary Issues
	2hours

	Expert lectures, online seminars–webinars

	Total Lecture hours
	45hours




	Textbook(s)

	1
	An Illustrated color text of Clinical Biochemistry by Allen Gaw, RobertA.Cowan,
illustratedbyRobertBritton(1999,secondedition,ChurchillLivingstonepress).

	

	ReferenceBooks

	1
	ColorAt lasso Biochemistry (second edition, Thieme Publications, revised and enlarged)by
JanKoolmanandKlaus-HeinrichRoehm.

	2
	Marks’Basic Medical Biochemistry: A Clinical Approach(2ndEdition),byColleenM.
Smith,AllanD.MarksandMichaelA.Lieberman.

	3
	MedicalMicrobiologybyJawetz.

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	https://www.cancer.gov/about-cancer/diagnosis-staging/diagnosis/tumor-markers-fact-sheet

	https://ocw.mit.edu/courses/health-sciences-and-technology/hst-035-principle-and-practice-of-
human-pathology-spring-2003/lecture-notes/introduction_2003.pdf

	SWAYAM:Cancerfundamentals:https://onlinecourses.swayam2.ac.in/aic20_ge02/preview

	MOOC:https://www.mooc-list.com/course/clinical-epidemiology-coursera

	MOOC:https://www.mooc-list.com/course/science-medicines-futurelearn

	DesignedbyMr.P.DHEEBANSHANKAR,Asst.Professor,Dept.ofBiotechnology, Nandha Arts and Science College,Erode-52,TN
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B.Sc. Biotechnology
QuestionpaperformattobefollowedforCorePracticalExamination

Total Marks: 50	No.of Hours:3HrsforPractical-I&II
I Major	A	20 Marks
II MinorB	10 Marks
III Identify the spotters:D, E, F, G & H and comment on it	5x2=10Marks (Identification: 1 mark and description: 1 mark)

IV Viva	5 Marks
V Record	5 Marks

Note:	2setsor2lotsofquestionpapersarepreferableforaminimumof15 students/batch





[image: ]B.Sc.,Biotechnology
QuestionpaperformattobefollowedforCorePracticalExamination

TotalMarks: 50	No.ofHours:6HrsforPractical-III&IV


I Major	A	15 Marks
II MinorB	8 Marks
III MinorC	8 Marks
IV Identify the spotters: D, E, F, G & H and Comment on it	5x2=10Marks (Identification: 1 mark and description: 1 mark)

V Viva	5 Marks
VI Record	4 Marks

Note:	2setsor2lotsofquestionpapersarepreferableforaminimumof15 students/batch
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	Course code
	13A
	SEMESTERI:CELL BIOLOGY
	L
	T
	P
	C

	Core
	CORE PAPER:I
	5
	
	-
	4

	Pre-requisite
	Studentsshouldhavestudiedbasicscience
atschoollevel
	Syllabus Version
	2025-
2026

	CourseObjectives:

	Themainobjectivesofthiscourse:
· Studentswillunderstandthestructuresandpurposesofbasiccomponentsofprokaryoticand eukaryotic cells, especially macromolecules, membranes, and organelles
· Studentswill understand howthese cellularcomponentsare usedtogenerateandutilize energy in cells
· Studentswillunderstandthecellularcomponentsunderlyingmitoticcelldivision
· OnsuccessfulcompletionofthesubjectthestudentshouldhaveunderstoodtheStructuralfeatures, Organelles and the cellular mechanisms.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Designthemodelofacell.
	K6

	2
	Differentiatethestructureofprokaryoticandeukaryoticcell.
	K2

	3
	ExplaintheorganizationofGenesandchromosomes, chromosomemorphology
anditsaberrations
	K2

	4
	Compareandcontrasttheeventsofcellcycleanditsregulation
	K4

	5
	Explainthecommunicationsofcellswithothercellsandtotheenvironment.
	K2

	6
	Toknowthecellorganellesandlocateitspartsalongwithfunctions
	K1

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

	

	Unit:1
	BasicsofCells
	10hours

	Cellasabasicunit: discoveryofthecells, classificationofcelltypes,developmentofcelltheory,
earlychemicalinvestigationincellbiology.ProkaryoticandEukaryoticcellorganization.

	

	Unit:2
	MechanismsofCellTransport
	15hours

	Celltransportphenomenon: membranearchitecture.Active,Passive,diffusionandosmosis.
Chemistryofcarbohydrates,lipids,proteinsandnucleicacids.

	

	Unit:3
	CytoplasmicCompartmentsofTheCell
	15hours

	Structureandfunctionofcytoplasmiccompartmentsofthecell: ribosomeandproteinsynthesis, energyflowthroughmitochondrion, chloroplastandphotosynthesis,Golgiapparatus,lysozymes
andmicrobodies, endoplasmicreticulum,vacuoles,peroxysomes,lysozomesandNuclear compartment. Heterochromatin and euchromatin, polytene chromosomes.

	

	Unit:4
	Cell Division
	13hours

	Celldivisioninprokaryotesandeukaryotes: Cell cycle, mitosis, meiosis,crossingoverand
characteristicsofcancer.Apoptosis,Stemcell,Prions.

	




	Unit:5
	SpecializedCellsandInteraction
	15hours

	Integrativeandspecializedcellularevents, cell-cellsignalling,specializedcellsnervecells,sperm
cells, microfilaments,microtubules,musclecells.Cellsof vision, Nucleocytoplasmic interaction, cell cloning.

	

	Unit:6
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars

	TotalLecturehours
	70hours

	TextBook(s)

	1
	Molecularcellbiology,Lodish,Baltimore,ScientificAmericanbooks,1994

	2
	EssentialCellBiology-4thedition-BruceAlbertsetal.,2014

	3
	Molecularandcellbiology,StephenLWolfe,WordsworthPublishingcompany1993

	

	ReferenceBooks

	1
	Robertis,D.,1987.Cellandmolecularbiology.

	2
	DeRobertisED,NowinskiWW,SaezFA.Cellbiology.Philadelphia:Saunders;1975

	3
	PollardTD,EarnshawWC,Lippincott-SchwartzJ,JohnsonG.CellBiologyE-Book.
ElsevierHealthSciences;2016Nov1.

	4
	AlbertsB,BrayD,HopkinK,JohnsonAD,LewisJ,RaffM,RobertsK,WalterP.Essential
cellbiology.GarlandScience;2013Oct15.

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	https://study.com/academy/lesson/symbiotic-relationships-mutualism-commensalism-
amensalism.html

	https://www.khanacademy.org/science/biology/ecology/intro-to-ecosystems/a/energy-flow-
primary-productivity

	CourseDesignedBy:Dr.P.Ruban,Asst.Professor,Dept.ofBiotechnology,SNMVCollege
ofArtsandScience,Coimbatore
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	Course code
	13B
	BIOINSTRUMENTATION
	L
	T
	P
	C

	Core
	COREPAPER:II
	4
	
	-
	4

	Pre-requisite
	Studentsshouldhavestudiedthe
principlesofanalyticalinstruments
	Syllabus Version
	2025-
2026

	CourseObjectives:

	Themainobjectivesofthiscourse:
· The student should have understood the analytical techniques in the field of Biotechnology

· TomakethestudentstounderstandthebasicprinciplesofBioanalyticalinstruments

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Demonstratethebasicsofinstrumentationbyanalysis
	K4

	2
	Exemplifythestructureofatomsandmoleculesbyusingtheprinciplesof
spectroscopy
	K1

	3
	EvaluatebySeparatingandPurifyingthecomponents
	K5

	4
	understandtheneedandapplicationsofimagingtechniques
	K3

	5
	categorizetheworkingprincipleandapplicationsoffluorescenceandradiation
basedtechniques
	K2

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

	

	Unit:1
	Basicsinstruments
	12hours

	pHmeter,Bufferofbiologicalimportance,Centrifuge-Preparative,Analyticaland
Ultra,LaminarAirFlow,Autoclave,HotAirOvenandIncubator.

	

	Unit:2
	SpectroscopicTechniques
	10hours

	SpectroscopicTechniques:Colorimeter,Ultravioletandvisible,InfraredandMass
Spectroscopy

	

	Unit:3
	ChromatographicandElectrophoresisTechniques
	12hours

	ChromatographicTechniques:Paper,ThinLayer,Column,HPLCandGC.
ElectrophoresisTechniques:StarchGel,AGE,PAGE.

	

	Unit:4
	Imagingtechniques
	12hours

	Principle,InstrumentationandapplicationofECG,EEG,EMG,MRI,CTand
PETscanradioisotopes.

	

	Unit:5
	Fluorescenceandradiationbasedtechniques
	12hours

	Spectrofluorimeter,Flamephotometer,Scintillationcounter,GeigerMullercounter,
Autoradiography.

	

	Unit:6
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars

	TotalLecturehours
	60hours




	ReferenceBooks

	1
	IntroductoryPracticalBiochemistry–S.K.SawhneyandRandhirSingh.
NarosaPublishingHouse

	2
	PrinciplesofAppliedBiomedicalInstrumentation-GedderAandL.E.Balsar,John
WileyandSons.

	3
	ModernExperimentalBiochemistry2ndEdition-Boyer,RodneyF.BenjaminandCummins

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	https://www.google.com/search?client=firefox-b-d&q=Spectroscopy

	https://study.com/academy/lesson/medical-imaging-techniques-types-uses.html

	https://www.erswhitebook.org/chapters/principles-of-respiratory-investigation/imaging-
techniques/

	Designed By:Dr. V. Senthilkumar, Associate Professor, Dept. of Biotechnology PalanisamyCollege of Arts, Perundurai.
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	Course code
	
23P
	LAB IN CELL BIOLOGY, BIOINSTRUMENTATION AND MICROBIOLOGY
	
L
	
T
	
P
	
C

	
Core
	
PRACTICALI
	
	
	3 insem
1&
4 insem2
	
4

	

Pre-requisite
	Students must know about basic knowledge about basic science and school level. Two hours laboratory each weekforOddsemesterfourhours
laboratoryeachweekforevensemester
	
Syllabus Version
	

2025-2026

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
· Tointroduceanfundamentalsofcellbiologyandmicrobiologytechniques
· Toteachstudentsthebasictechniquesandinstrumentprinciplesinbiotechnology
· Togivehandsonmicrobiologyandcellbiologyexperiments

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Beawareofthelaboratoryrulesandregulations.
	K1

	2
	Understandtheimportance,evolutionanddiversityofcellsandpreparationof
buffers
	K2

	3
	Learnstovisualizethecellsbyemployingdifferenttypesofmicroscopes
	K2

	4
	Bringintheconceptsofmicrobialculturingtechniques.
	K4

	5
	Analysisofphenotypiccharacterizationofknownandunknownmicrobesand
basicinstruments
	K4

	
	
	

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

	

	CellbiologyandBioinstrumentation
	Hours

	Laboratoryrulesandregulations
	3

	HandlingofMicroscopy
	3

	IntroductiontoBuffer
	3

	PreparationofBuffer-Phosphate
	3

	PreparationofBufferAcetate
	3

	PreparationofBufferTris
	3

	DeterminationofODusing-Colorimeter,
	3

	DeterminationofODusingSpectrophotometer
	3

	DeterminationofODusingpH
	3

	TotalHours
	27

	Microbiology
	Hours

	Mediapreparationandsterilization
	4

	EnumerationofmicroorganismSpreadandPour
	4

	Pureculturetechnique–Streakingtechniques
	4

	Measurementofgrowthofbacteria
	4

	Stainingofmicroorganisms–Gram
	4

	Stainingofmicroorganisms-negative
	4




	Stainingofmicroorganisms-acidfast,
	4

	FungalsporestainingLCB
	3

	IMVICtest
	4

	Antibioticsensitivitytest
	4

	PermanentSlidepreparation
	3

	HangingDropTechnique
	3

	
	Totalhours
	27+45hours

	TextBook(s)

	1.
	Ruban.P.BasicBiotechniques.1stEdition.Notionpress.2020

	2.
	Cappuccino,JamesG.,andNatalieSherman."Microbiology:alaboratorymanual."(2005).

	

	ReferenceBooks

	1.
	BensonHJ.Microbiologicalapplications:alaboratorymanualingeneralmicrobiology.
WCB/McGraw-Hill;1998.

	2.
	CullimoreDR.Practicalmanualofgroundwatermicrobiology.CRCPress;2007Dec17.

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	https://www.azolifesciences.com/article/What-is-a-pH-Meter-and-How-Does-it-Work.aspx

	DesignedBy:Dr.P.Ruban,Asst.Professor,Dept.ofBiotechnology,SNMVCollegeofArts and Science, Coimbatore





	Cos
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	S
	S
	S
	S
	S

	CO2
	S
	M
	S
	M
	M

	CO3
	S
	S
	S
	M
	L

	CO4
	S
	S
	S
	M
	S

	CO5
	M
	S
	S
	M
	M


[image: ]*S-Strong;M-Medium;L-Low




	Course code
	1AA
	SEMESTERI:BASICMATHEMATICS
	L
	T
	P
	C

	Allied
	ALLIEDA:PaperI:
	4
	
	-
	3

	
Pre-requisite
	Students should have the basic understanding of Algebra, Matrix, Differentiation, and Integration
&CentralTendency.
	Syllabus Version
	2025-
2026

	CourseObjectives:

	Themainobjectivesofthiscourse:
· StudentswillunderstandtheBinomialSeries,LogarithmicSeries&SummationoftheSeries.
· StudentswillunderstandthetypesofMatrices,InverseoftheMatrix,Eigenvalues&Vectors, Simultaneous Linear Equations.
· StudentswillunderstandaboutDifferentiation&Integration.
· StudentswillgainknowledgeaboutCentralTendency&Correlation.

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Studentcanunderstand,apply&analyzeaboutbinomial,exponential,
logarithmic&summationseries.
	K2,K3,K4

	2
	Studentscanapplytheinversematrixproblemincryptography.
	K3

	3
	Remember&Understandaboutdifferentiation.
	K1,K2

	4
	Understandtheintegrationbyparts.
	K2

	5
	StudentscanapplytheCentralTendencyinreallife.
	K3

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

	

	Unit:1
	Series
	12hours

	Binomial, ExponentialandLogarthmicseries(Statementonly)–Applicationstosummationof
seriesonly.

	

	Unit:2
	Matrix
	10hours

	QuadraticEquation–Matrices–Determinantofamatrix–Inverseofamatrix–Characteristic equationofamatrix–Eigenvalues–Solutionsofsimultaneouslinearequationsinthreevariables
usingmatrices.

	

	Unit:3
	Differentiation
	12hours

	Differentiationofalgebraic–Exponentiallogarithmicandtrigonometricfunctions–physical
interpretationsofderivativeswithreferenceofvelocityandacceleration–Applicationofdifferentiation of maxima and minima (simple problems)

	

	Unit:4
	Integration
	12hours

	Partialdifferentiation(Simpleproblems)–Integrationofsimplealgebraic, exponential and
trigonometric functions–substitution method–Integrationbyparts.

	

	Unit:5
	CentralTendency&Correlation
	12hours

	Measuresofcentraltendency–Mean,Median,Mode-Measureofdispersion–Quartiledeviation
-Meandeviation-Standarddeviation-Corelation–Karlpearson’scoefficientofcorrelation– rank correlation.




	Unit:6
	Contemporaryissues
	2hours

	Expertlectures,onlineseminars–webinars
	

	TotalLecturehours
	60hours

	ReferenceBooks

	1
	Calculus–VolumeI–T.K.ManickavasagamPillaiandothers.

	2
	Calculus–VolumeII–T.K.ManickavasagamPillaiandothers.

	3
	Algebra–T.K.ManickavasagamPillaiandothers.

	4
	StatisticalMethods–S.P.Gupta.

	

	RelatedOnlineContents[Websites]

	https://youtu.be/1plMO7ChXMU
https://youtu.be/MSTSBW8LPRM

	https://youtu.be/XrGM0OANzaE

	https://youtu.be/mOlgB_BmF2s

	

	CourseDesignedBy:Mr.T.Prabakaran,Asst.Professor,Dept.ofMathematics,Nandha
ArtsandScienceCollege,Erode-52.
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 (
Second Semester
)
[image: ]

	Coursecode
	23A
	SEMESTERII:MICROBIOLOGY
	L
	T
	P
	C

	Core
	COREPAPERIII
	5
	
	-
	4

	Pre-requisite
	Studentsshouldhaveknowledgeaboutthe
microbesanditsuses
	Syllabus Version
	2025-
2026

	CourseObjectives:

	Themainobjectivesofthiscourseare:
1. ToappreciatetheeffortsoftheScientistsforthedevelopmentofMicrobiologyandMicroscopes.
2. ToequipthestudentswiththerealknowledgeofworkingwithdifferenttypesofMicrobes.
3. Tounderstandthevarietyofmicroorganismsandtoanalysetheirtruepotential.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Rememberandrecallthehistoricaleventswhichpavedthedevelopmentof
differenttypesofmicroscopes.
	K1

	2
	Understandanddifferentiatethedifferenttypesofmicrobes.
	K2

	3
	Analyzethemediacompositionandgrowthedesiredmicrobe.
	K3

	4
	Applytheknowledgetoenumeratethemicroorganismsfromnaturalenvironment.
	K4

	5
	Evaluatethesuccessofunderstandingtheviruses.
	K5

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

	

	Unit:1
	MicroscopeanditsTypes
	14--hours

	
Definitionandscopeofmicrobiology-Ageneralaccountonmicrobialdiversity.Basic
principlesinmicroscopy,Typesofmicroscopes-light,dark,phasecontrast,fluorescentandelectron microscope- (Transmission and Scanning electron).

	

	Unit:2
	MicrobesandtheirReproduction.
	13--hours

	AdetailedaccountofGeneralstructure,growthandreproductionofBacteria,fungiandVirus.
Economicandindustrialimportanceofyeastandmoulds.

	

	Unit:3
	MediaandCultureTechniques
	15--hours

	Microbiological Media: Types, preparation, methods of sterilization; enumeration of microorganismsinsoil,waterandair;isolationofmicroorganismsfromEnvironmentand infectedtissue;Techniquesofpureculture,maintenanceandPreservation;Staining:stainsand
typesofstaining;

	

	Unit:4
	Microbesanditsassociations
	14--hours

	Physiologyandbiochemistryofmicrobes-Photo-autotrophs,Chemo-autotrophs,Parasitism,
Saprophytism,MutualismandSymbiosis,Commensalisms,endozoicmicrobes.

	

	Unit:5
	MetabolismAndViruses
	12--hours

	Nitrogen metabolism including Nitrogen fixation (Symbiotic and asymbiotic), Lipid metabolism,Secondarymetabolism,microbialpathogensofplants(TMV,Geminivirus),animals(Yersinia
pestis,rabies)andhumans(HIV,HSV),Roleofmicrobesinbiogeochemicalcycles.

	




	Unit:6
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars

	

	
	TotalLecturehours
	70hours

	TextBook(s)

	1
	Pelczar,JR.M.J.(1993).Microbiology:ConceptsandApplications.McGraw-Hill.Inc.

	2
	Prescott,L.M.,Harley,J.PandKlein,D.A.Brown(2019).Microbiology.11thedition,Mc
Grawpublishers.

	3
	Stanier,R.Y.,Ingraham,J.I.,Wheelis,M.I.andPainter,P.R.(2005).GeneralMicrobiology.
MacmillanPressLtd.Hampshire.

	

	ReferenceBooks

	1
	Madigan,M.T.,Bender,K.S.,Buckley,D.H.,Sattley,W.M.andStahl,D.A.(2017).
BrockBiologyofMicroorganisms.15thedition.Pearson.

	2
	Tortora,G.J.,Funke,B.R.andCase,C.L.(2016).Microbiology:Anintroduction.12th
Edition,Pearson.

	

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	IntroductiontoMicrobiology-MOOC

	2
	GeneralMicrobiology-SWAYAM

	3
	NPTEL-MicrobiologyCourse

	4
	https://www.microscopeworld.com/p-3658-types-of-microscopes.aspx

	5
	https://micro.magnet.fsu.edu/cells/bacteriacell.html

	6
	https://www.biotopics.co.uk/microbes/tech1.html

	7
	https://courses.lumenlearning.com/microbiology/chapter/introduction-to-microbial-
biochemistry/

	8
	https://en.wikipedia.org/wiki/Pathogen

	DesignedBy:S.PriscillaHelenChristy,AsstProfessor,C.M.SCollegeofScienceand Commerce.Coimbatore.
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	Course code
	
2PH
	Semester : II: ALLIED CHEMISTRY PRACTICAL
	
L
	
T
	
P
	
C

	Allied
	AlliedPractical
	-
	-
	3
	2

	
Pre-requisite
	Studentsmustknowaboutbasicknowledgeonvolumetric analysis and solution preparation
	Syllabus Version
	2025-
2026

	CourseObjectives:

	Themainobjectivesofthiscourseare:
· Tolearnabouttheestimationofunknownsolutionfromknownsolution
· Togainknowledgeonidentificationoffunctionalgroupofgivencompound

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Understandthepracticalskillsinchemistry
	K2

	2
	Acquireskillsinhandlingofchemicals
	K2

	3
	Calculatethenormalityofagivensolution
	K3

	4
	Analysethefunctionalgroupsofthegivencompound
	K4

	5
	Evaluatetheparametersofwater
	K5

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

	

	VOLUMETRICANALYSIS
	Hours

	Estimationofsodiumhydroxideusingstandardsodiumcarbonate.
	3

	Estimationofhydrochloricacid-standardoxalicacid.
	3

	Estimationofferroussulphate-standardMohrsaltsolution.
	3

	EstimationofTotalHardnessofwater
	3

	Estimationofavailablechlorineinthegivensampleofbleachingpowder.
	3

	ORGANICANALYSIS:systematicanalysis
	

	DetectionofElements(N,S,Halogens).
	3

	TodistinguishbetweenaliphaticandAromatic.
	3

	Todistinguishbetweensaturatedandunsaturated.
	3

	Functionalgrouptestsforphenols,acids(monoanddi),aromaticprimaryamine,
amide,diamide,carbohydrate.
	3

	DetectionofElements(N,S,Halogens).
	3

	Totalhours
	30

	TextBook(s)

	1
.
	BasicprinciplesofPracticalchemistry,V.Venkateswran,R.VeerasmyandA.R.Kulandavelu-
SultanChandandSons,Secondedition,1997.




	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	https://www.youtube.com/watch?v=7bmQkQW8bbs

	https://www.youtube.com/watch?v=NqK3-dM_D7Q

	DesignedbyMr.K.Karthik,AssistantProfessor,Dept.ofChemistry,NandhaArtsandScience
College,Erode-52
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 (
Third
Semester
)


	Course code
	33A
	SEMESTERIII:BIOCHEMISTRY
	L
	T
	P
	C

	Core
	COREPAPER:IV
	4
	
	-
	4

	
Pre-requisite
	Students should have studied about environmental science in previous
semesterandschoollevel
	Syllabus Version
	2025-
2026

	CourseObjectives:

	· Onsuccessfulcompletionofthesubject thestudentshould haveunderstood: Basic Structure and metabolism of Biomolecules.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	UnderstandthesignificanceofBiochemistry.
	K1

	2
	Describethechemistryofcarbohydrates,lipids,proteinsandaminoacids.
	K2

	3
	Understandthebasicsofenzymes.
	K1

	4
	Describetheclassificationandstructuralorganizationofproteins
	K3

	5
	Thestudentswillunderstandaboutthestructureandfunctionofnucleosidesand
nucleotides.
	K5

	6
	Basicknowledgeofstructureandfunctionsofmajorbio-molecules
	K1

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

	

	Unit:1
	BIOMOLECULES
	12hours

	Structureofatomsandbiomolecules:Atomictheory,Valency,Atomicweight,Molecular weight,Molarity.ChemicalBonding-Electrostatic,Covalent,IonicandVanderwaals, Structureofwatermolecules,propertiesandionizationofWater,pHandbuffers.Lawsof
Thermodynamics.

	

	Unit:2
	ENZYMES
	12hours

	Enzymesandco-enzymes,IUBclassificationandnomenclatureofenzymes,regulationof
enzymeactivity,activesites,activatorsandinhibitors;Isoenzymes,allostericenzymes.

	

	Unit:3
	CARBOHYDRATES
	12hours

	Definition,Nomenclature,ClassificationsandStructuresofsugars.Structuralfeaturesof polysaccharides.Glycolysis,TCAcycle,Glycogenbreakdownandsynthesis,Gluconeogenesis,
Bioconversionofpentosesandhexoses,

	

	Unit:4
	LIPIDS
	12hours

	Definition,Nomenclature,ClassificationsandStructureoflipids,Metabolismoflipids:Fatty
acidbiosynthesisandoxidations.Aminoacidsandpeptides–classifications,Structural Organization of protein (primary, secondary, tertiary and Quaternary), Functions of proteins.

	

	Unit:5
	NUCLEICACIDS
	10hours

	Definition,Nomenclature,ClassificationsandStructureofnucleicacids,Biosynthesisand degradationofnucleicacids(purinesandpyrimidines)Integrationofmetabolismand
regulations.

	




	Unit:6
	
	2hours

	Expertlectures,onlineseminars–webinars

	TotalLecturehours
	60hours

	ReferenceBooks

	1
	Boyer.R.,(2002)ConceptsinBiochemistry2nded.Brooks/Colepublishingcompany
NewYork.

	2
	DavidL.NelsonandM.Cox(2003)Lehninger’sPrinciplesofBiochemistry,3rdEd,Worth
publicationNewYork

	3
	VoetandVoet(1995)FundamentalsofBiochemistry,2ndEdition,JohnWileyandsons
inc.,NewYork.

	4
	GeofferyLZubay(1995)PrinciplesofBiochemistry,WCBpublishers,London

	5
	MurreyRK.,D.K.Granner,P.A.MayersandV.W.Rodwell,(2003)Harper’s
Biochemistry,Prentice–HallInt,Boston6.OutlinesofBiochemistryConn&Stumph.

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	https://study.com/academy/lesson/symbiotic-relationships-mutualism-commensalism-
amensalism.html

	https://www.khanacademy.org/science/biology/ecology/intro-to-ecosystems/a/energy-flow-
primary-productivity

	CourseDesignedBy:M.Raghunath,Asst.Professor,Dept.ofBiotechnology,KSGCollege
ofArtsandScience,Coimbatore
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	Course code
	33B
	GENETICS
	L
	T
	P
	C

	Core
	Core PaperV
	3
	
	
	3

	Pre-requisite
	Students must have knowledge about Genetics
	Syllabus Version
	2025-
2026

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
· UnderstandonHistoricalintroductiontoGeneticsandgeneticmaterials
· Understandingtheconceptandprinciplesofgeneticsexchangesand
· Itsexpressioninhostandtoprovideanideaaboutgeneregulationsanditscontrol.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Obtainacquaintanceonhistoricaloverviewofmicrobialgeneticsandgenetic
materials
	K3

	2
	Comprehendtheconceptofreplicationofgeneticmaterials
	K2

	3
	Understandaboutregulationofgeneexpressionandmutation
	K1

	4
	Demonstratethegeneticexchangemechanisminmicroorganisms
	K6

	5
	GainknowledgeonMutation
	K5

	6
	GrasptheBasicofgeneticsandtheirrole
	K4

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

	

	Unit:1
	BasicsofGenetics
	12hours

	History of Genetics - Mendelian Principles, Segregation, Independent Assortment, Dominance. Multiple alleles, Incomplete dominance, Over dominance and co
dominance.

	

	Unit:2
	GeneticLinkageandMapping
	12hours

	Epistasis,lethalgenes.Sexdeterminationandsexlinkageindiploids,linkage
andcrossingover,genemapping.Chromosomaltheoryofinheritance,maternaleffects.

	Unit:3
	ChromosomalVariation
	12hours

	Chromosomalvariationinnumber,ChangesinChromosomalstructure,Geneticsof
Heamoglobin,Transposableelementsinprokaryotesandeukaryotes.

	

	Unit:4
	GeneticStructure
	10hours

	Structureofchromosome,finestructureofGene,cistron,recon,StructureofEukaryotic
gene,ExperimentalevidenceforDNAasthegeneticmaterial,cytoplasmicgenetic systems- mitochondria and chloroplast DNA.

	

	Unit:5
	Populationgenetics
	12hours

	GeneticcontrolofDevelopmentinDrosophila.Populationgenetics,calculating
genefrequency,factorsaffectinggenefrequency.Pedigreeanalysisandgeneticcounselling.

	Unit:6
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars

	TotalLecturehours
	60hours




	TextBook(s)

	1
	Daniel,L.Hartl.,W.ElizabethandJones.(2001).Genetics-AnalysisofGenesand
Genomes,JonesandBartlettpublishers,UK.

	2
	DavidFrifelder.(1990).MicrobialGenetics,Narosapublishinghouse,NewDelhi.

	3
	Gardner,E.J.,Simmons,M.J.,andSnustad,D.P.(2006).PrinciplesofGenetics.JohnWiley
&sons.

	

	ReferenceBooks

	1
	Groombridge,B(Ed.)1992.GlobalBiodiversity–StatusoftheEarth’sLivingResources.
Chapman&Hall,London.

	2
	UNEP,1995,GlobalBiodiversityAssessment,CambridgeUniv.Press,Cambridge.

	3
	Virchow,D.1998.Conservation&GeneticResources,Springer–Verlag,Berlin

	4
	GaryK.Meffe&.RonaldCarroll,C.1994.PrinciplesofConservationBiology,
SinauerAssociates,Inc.,Massachusetts.

	5
	Clarke,G.L.1954,Elementsofecology,JohnWiley&sons.N.Y

	6
	Rastogi,V.B.andM.S.Jayaraj,1989.Animalecologyanddistributionof10.Animals,
KedamathRamnath.

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	https://www.khanacademy.org/science/biology/classical-genetics/chromosomal-basis-of-
genetics/a/linkage-mapping

	https://study.com/academy/lesson/genetic-structure-of-human-populations-definition-lesson-
quiz.html

	DesignedBy:Dr.N.Saranya,Asst.Professor,NehruArtsandScienceCollege,Coimbatore
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	Course code
	43P
	LAB IN GENETICS AND BIOCHEMISTRY
	L
	T
	P
	C

	
Core
	
CORE PRACTICAL II (GENETICS & BIOCHEMISTRY)
	
-
	
-
	2in
sem3
&3in
sem4
	
4

	
Pre-requisite
	Students must be equipped with the basic knowledge of Genetics and concepts of
Biochemistryfromtheirprevioussemester
	Syllabus Version
	
2025-2026

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
· ToteachstudentstheconceptofMitosisandvisualizethesexchromatinunderthemicroscope.
· Togivehandsonexperienceinquantificationofimportantbiologicalconstituentsofcell.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Successfullyquantifytheimportantbiologicalconstituentsofcell.
	K5

	2
	Analyzethesexchromatinpresentindifferentcells.
	K4

	3
	ExamineandevaluatethestagesofMitosis.
	K5

	4
	DeveloptheskillsofDNAisolationtechnique
	K2

	5
	Couldabletoseparateandinterpretthemixtureofcomponents
	K4

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

	

	BIOCHEMISTRY
	Hours

	PaperChromatography(PreparationofreagentsandperformanceofPaper
chromatography).
	2+2

	EstimationofProtein-Lowry’smethod.(Preparationofreagentsandestimation
ofprotein)
	2+2

	EstimationofDNA(Preparationofreagents,estimationandcalculation)
	2+2

	EstimationofRNAbyOrcinolmethod(Preparationofreagents,estimationand
calculation)
	2+2

	Estimation	of	Sugars	by	Anthrone	method	(Preparation	of	reagents,
performanceandcalculation)
	2+2

	Estimationoftotalfreeaminoacids(Preparationofreagents,performanceand
calculation)
	2+2

	EstimationofLipids(Preparationofreagents,lipidestimationandcalculation)
	2+2

	AnalysisofOils-IodineNumber-SaponificationValue-AcidNumber.
(Preparationofreagentsanddetermination)
	2+2

	QuantificationofVitaminC.(Preparationofreagentsandperformance)
	2+2

	TotalHours
	36

	GENETICS
	3Hrs/Week

	IsolationofGenomicDNAFromBlood
	3

	AgaroseGelElectrophoresis
	3

	ObservationofBands
	3

	MitoticPreparation-OnionRootTip
	3

	StudyofProphase
	3

	StudyofMetaphase
	3




	StudyofAnaphase
	3

	StudyofTelophase
	3

	BuccalSmearPreparation
	3

	ExaminationofSexChromatin
	3

	
	TotalLecturehours
	36+30hours

	TextBook(s)

	1.
	Jayaraman,J.(2011).LaboratoryManualinBiochemistry.WileyEasternLimited.

	2.
	Sadasivam,S.andManickam,A.(2018).BiochemicalMethods.3rdEdition.NewAge
InternationalLtdPublishers,NewDelhi.

	3.
	Wilson,K.andWalker,J.(2010).PrinciplesandtechniquesofBiochemistryand Molecular Biology. 7th Edition. Cambridge University Press.

	4.
	Plummer,D.T.(2017).AnIntroductiontoPracticalBiochemistry.3rdEdition.McGraw
HillEducation.

	

	ReferenceBooks

	1.
	Sadasivam,S.andManickam,A.(2018).BiochemicalMethods.3rdEdition.NewAge
InternationalLtdPublishers,NewDelhi.

	2.
	SriJayachamarajendra(2018)/pdf.CellBiologyandGeneticsLab.

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	www.slideshare.net/TapeshwarYadav1/clinical,www.niddk.nih.gov/research-funding/at-niddk/labs.

	DesignedBy:S.PriscillaHelenChristy,Asst.Professor,C.M.SCollegeofScienceand
Commerce,Coimbatore
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	Course code
	3AA
	AlliedB:ComputerApplications-I:
	L
	T
	P
	C

	Allied
	INTRODUCTIONTOCOMPUTER
	3
	
	-
	3

	Pre-requisite
	Studentsshouldhaveknownthebasicsof
computer
	Syllabus
Version
	2025-
2026

	CourseObjectives:

	Themainobjectivesofthiscourseareto:

	1. ToDeveloptheirskills,thenecessaryforofficeautomationindustryorientedapplications
2. Todevelopthebasicskillsrequiredtowritenetworkports

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Usebasicfundamentalutilitieswhicharerequiredagainandagainondailybasis
toworkonoperatingsystem.
	K6

	2
	Configureimportantservicestoconnectports.
	K2

	3
	ToinculcatethebasicknowledgeonComputerNetworksandtechnologies
	K2

	4
	Toimpartstrongknowledgeonspreadsheetapplicationinbiologicaldata
analytics
	K4

	5
	Enabletoknowaboutbasicpresentationgraphicalrepresentationofdata.
	K2

	6
	MakeunderstandthetypesofInternetanditsusageinindustry
	K1

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

	

	Unit:1
	Windowsandports
	10hours

	Windows:DefinitionofOperatingSystem,FunctionsofOS,typesofOS.Desktopiconsand their functions: My computer, My documents, My Network Place, Recycle Bin, Files, Folder,Local Disk Drive, CD/DVD Drive, Pen Drive.
Ports: PS/2 keyboard and mouse port, USB OTG, Ethernet port, serial port, parallel port, HDMI port, VGA port, display port, USB A-Type, USB B-Type, USB C-Type, Type A Mini and micro port, Type B Micro.

	

	Unit:2
	BasicsofNetworksandMSword
	8hours

	Basics of Networks: LAN, WAN, MAN, Wireless, Home Networks, Connection-oriented and connectionless services, DNS – E-mail.
MS Word: Features, creating, saving and opening documents in word, interface, toolbars, ruler, menus, keyboard shortcutkeys, Editing, previewing,printing and formatting a document,advanced features of MS Word, find and replace.

	

	Unit:3
	Spreadsheet
	8hours

	Spreadsheet: Creating worksheet, entering and editing text, Saving, modifying worksheet, range selection,copyingandmovingdata,insertinganddeletingrowsandcolumns,naming Worksheet. Setting Formula: Finding total in a column or row, mathematical operations like addition,subtraction,multiplication,divisionusingformulas.Printingworksheet,Creating
charts,Pivottables.

	

	Unit:4
	PowerPoint
	8hours

	PowerPoint: Basic of power point, creating and editing slides, formatting slides,	Masterslides, Templates,coloringtextandobjects,Transitions,headingslides,usingclipartgallery,chart
creations,managingfiles.

	



[image: ]
	Unit:5
	InternetofThingsandDevelopmentofIndiainIOT
	8hours

	Internet of Things: Introduction, Definition & characteristics of IOT, IOT in everyday life,Internet of everything. IOT Applications: Intelligent Traffic systems, Smart Parking, Smart cities and location sharing, Smart Agriculture, IOT in education.
Development of India in IOT: Solar Plant System, ATM chip card system , IOT in health care industry, IOT in rural empowerment. Challenges in IOT: Big Data Management, Connectivity challenges.

	

	Unit:6
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars

	TotalLecturehours
	44hours

	TextBook(s)

	1
	JoyceCox&PollyUrban,QuickCourseinMicrosoftOffice-GOLGOTIA
Publications.

	2
	ArshdeepBahga,VijayMadisetti:InternetofThings-AhandsonApproachAuthors, Universities press.

	ReferenceBooks

	1
	SrinivasaK.G.,SiddeshG.M.,HanumanthaRajuR.,“InternetofThings”CengageLearning
Indiapvt.Ltd(2018)

	2
	R.K.Taxali,PCSoftwareforWindowsMadeSimple,TataMcGrawHillPublishing Company,1998.

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	Word:https://www.youtube.com/watch?v=d1cm4frzNEQ

	Excel:https://www.youtube.com/watch?v=rwbho0CgEAE

	PowerPoint:https://www.youtube.com/watch?v=8ovm_qUX7yE

	IOT:https://www.youtube.com/watch?v=UrwbeOIlc68

	DesignedByDr.S.Prasath,AssistantProfessorandCoordinator,CentreforE-Learningand
Development,NandhaArtsandScienceCollege,Erode
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 (
Fourth Semester
)


	Course code
	43A
	Semester IV:MOLECULARGENETICS
	L
	T
	P
	C

	SkillBased
	COREPAPER:VI
	4
	
	-
	4

	
Pre-requisite
	Studentsmustknowaboutbasicknowledge
about molecular genetics/basic science in their previous semester and school level
	Syllabus Version
	2025-
2026

	CourseObjectives:

	· Thefocuswillbeonunderstandingcentralprinciplesandfundamentalmechanismsforthe organization,replication,expression,variation,andevolutionofthe genetic material,aswell
onmethodsformoleculargeneticanalysesandgenetechnology.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	ToremembertheOrganizationofgenome.
	K1

	2
	TounderstandStructureandfunctionofDNA.
	K2

	3
	Todescribethetranscriptionalregulationinprokaryotes.
	K2

	4
	Toanalyzetheoperonconcept-lacoperon.
	K4

	5
	Evaluatetheposttranslationalmodificationsandfoldingofnewlyassembled
polypeptides.
	K5

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

	

	Unit:1
	GENOMESTRUCTURE,FUNCTION
	12hours

	Organizationofgenome–StructureandfunctionofDNAandRNA.Experimenttoprove semiconservativemodeofreplication.DNAreplicationinprokaryotesandeukaryotes.Types-
unidirectional,bidirectionalandthetamodelreplication.Enzymologyofreplication.

	

	Unit:2
	GENEEXPRESSION
	12hours

	Geneastheunitofexpression-Colinearity,Transcription,posttranscriptionalmodifications
(mRNA,tRNA,rRNA),transcriptionalregulationinprokaryotes(operonconcept-lacoperon), inhibitors of transcription. Elucidation of genetic code.

	

	Unit:3
	TRANSLATION
	10hours

	Translationofprotein–posttranslationalmodificationsandfoldingofnewlyassembled
polypeptides,translationalregulations,signalsequencesandproteinexport.

	

	Unit:4
	GENEMUTATION
	12hours

	Gene mutation – Biochemical basisof mutations – types of mutations-spontaneousand inducedmutations;Amestestformutation;DNAdamage–typesofDNArepairmechanisms–photo
reactivationexcisionrepair,postreplicationrecombinantrepair,SOSrepair.

	

	Unit:5
	GENETICRECOMBINATION
	12hours

	Recombination-Homologousandnon-homologousrecombination,includingtransposition,site specificrecombination.Geneticexchange–bacterialtransformation,transduction,conjugation
andtheirmapping.

	




	Unit:6
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars

	TotalLecturehours
	60hours

	ReferenceBooks

	1
	BasicGeneticsbyD.L.Hartl1991,Jones&Bartettpublications.

	2
	MicrobialGenetics,Friefelder1987–Jones&Bartnettpublications

	3
	MolecularBiologyofthegene4theditionbyWatsonetal,TheBenjamin/Cummingsco

	4
	MolecularCellBiologybyLodish1994,BaltimoreScientificAmericanBrocks

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	https://medicine.umich.edu/dept/human-genetics/genome-structure-function-0
	

	https://www.yourgenome.org/facts/what-is-gene-expression
	

	https://en.wikipedia.org/wiki/Translation_(biology)
	

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

	https://www.nature.com/scitable/topicpage/genetic-recombination-514/
	

	DesignedBy:M.Raghunath,Asst.Professor,Dept.ofBiotechnology,KSGCollegeofArts
andScience,Coimbatore
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	Course
code
	4AA
	AlliedB: ComputerApplications-II:
	L
	T
	P
	C

	Allied
	‘C’ANDPYTHONPROGRAMMING
	4
	
	-
	3

	Pre-requisite
	Studentsshouldhaveknownthebasicsof
computer
	Syllabus
Version
	2025-
2026

	CourseObjectives:

	Themainobjectivesofthiscourseare:
· TolearnaboutthefundamentalsofCprogrammingandPythonlanguageconcepts.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	UnderstandthestudentshavetheprogrammingabilityinCLanguage.
	K6

	2
	AbilitytowriteCProgrammingforlogicalconcepts.
	K2

	3
	Abilitytodesignandwriteapplicationtomanipulatecodinglogicsforbiological
concepts.
	K2

	4
	Developtheirownapplicationstoanalysiswithdata.
	K4

	5
	ToinculcateknowledgeonbasicPythonprogrammingskills.
	K2

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

	

	Unit:1
	ComputerAlgorithmsandFundamentalsinC
	10hours

	ComputerAlgorithms:
BasicsofAlgorithms-Pseudocode-Flowchart-Stack-Queues.
FundamentalsinC:
History of C- Basic Structure of a C program- Simple C Program- Character set - C tokens - Keywords-Identifiers-Constants–Variables–DataTypes-DeclarationofVariable- Assigning Values to Variables –Initialization.

	

	Unit:2
	OperatorsandExpressions:Arrays
	14hours

	OperatorsandExpressions:
Arithmeticoperators–relationaloperators–logicaloperators–assignmentoperators– increment and decrement operators – conditional operators – special operators – arithmetic expression – evaluation of expression – Precedence of arithmetic operators – type conversion in expression – operator precedence and associativity – mathematical functions.
Arrays:
Introduction–Onedimensionalarray–declarationofarray–Initiatingontwoand
multidimensionalarrays.

	

	Unit:3
	DecisionMaking,Branchingandlooping
	10hours

	DecisionMakingandBranching:
Introduction to if, if...else, nesting of if ...else statements- else if ladder – The switch statement, The ?: Operator – The goto Statement.
DecisionMakingandLooping:
Introduction-whileloop–doloop–dowhilelopp–forloop–NestedLoops–break–continue–
goto–exit–return.

	




	Unit:4
	Python
	12hours

	Python:
About python, features of python, python set up, fundamentals of python, values and data types, variables, key word, identifier of python, quotations, indentation, multi-line statement, input-output and import function in python, advantages and disadvantages of python.

	

	Unit:5
	
	12hours

	Fruitfulfunctionsinpython:
Definingafunction,functioncall,typesoffunction,pythonfunctionarguments,composition, python recursion and python lambda function.

	

	Unit:6
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars

	TotalLecturehours
	60hours

	TextBook(s)

	1
	ComputerProgrammingInC:V.Rajaraman(PHI Publication)

	2
	MarkSummerfield. ―ProgramminginPython3: ACompleteintroductiontothe
PythonLanguage,Addison-WesleyProfessional,2009.

	3
	MartinC.Brown,―PYTHON:TheCompleteReference¦,McGraw-Hill,2001.

	4
	FredL.Drake, GuidoVanRussom,“AnIntroductiontoPython”,NetworkTheory
Limited.

	5
	Dr.A. KannanandDr.L.SaiRameshProblemsolvingandPythonProgramming,United
GlobalPublisherPvt.Ltd.,Chennai,2018.

	ReferenceBooks

	1
	ProgramminginANSICbyE.Balagurusamy

	2
	ProgramminginCbyAshokN.KamthaneFirstIndianPrint2004

	3
	AllenB.Downey,``ThinkPython:HowtoThinkLikeaComputerScientist‘‘,2ndedition,
Updatedfor	Python3,Shroff/O‘ReillyPublishers,2016

	4
	GuidovanRossumandFredL.DrakeJr,―AnIntroductiontoPython,Revisedandupdated
forPython3.2,NetworkTheoryLtd.,2011.

	5
	WesleyJChun,―CorePythonApplicationsProgramming,PrenticeHall,2012.

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	https://nptel.ac.in/content/storage2/106/104/106104128/MP4/mod01lec05.mp4

	https://nptel.ac.in/content/storage2/106/104/106104128/MP4/mod01lec06.mp4

	https://www.youtube.com/watch?v=wp9elxZzypg

	DesignedByDr.S.Prasath,AssistantProfessorandCoordinator,CentreforE-Learningand
Development,NandhaArtsandScienceCollege,Erode
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	Course code
	43Q
	SEMESTERIV:ALLIEDPRACTICAL
	L
	T
	P
	C

	Allied
	COMPUTERAPPLICATIONSI&II
	
	-
	2
	2

	Pre-requisite
	Studentsmustknowaboutbasicknowledgeon volumetric analysis and solution preparation
	Syllabus Version
	2025-
2026

	CourseObjectives:

	Themainobjectivesofthiscourseare:
· Toimpartfundamentalsconceptsinbasicprogrammingskillsforstudents

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Understandthepracticalskillsinofficeorientedapplications
	K2

	2
	Acquireskillsinhandlinginternet
	K2

	3
	WriteprogramswhichemploysbasicconceptsofC
	K3

	4
	AbilitytodevelopCProgrammingthatallowsapplicationstomake
efficientskills
	K4

	5
	Writeprogramswhichemploysbasicconceptsofpythonforbiological
purpose
	K5

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

	
	Hours

	Tocompose,sendamail,forwardamailandtoreplyforamail.
	2

	Tosendamailtoalargenumberofrecipientsusingccandbccoptions.
	2

	Tosearchathingusingasearchengineandtouploadyourresumewithany
onejobportal.
	2

	CreateaexcelprogramforStudentmarklist.
	2

	Createapowerpointpresentationforanyonetopicinbiotechnologywith
minimum10slides.
	2

	WriteaCprogramtofindthesum,average,standarddeviationforagivenset
ofnumbers.
	2

	WriteaCprogramtogeneratenprimenumbers.
	2

	WriteaCprogramtogenerateFibonacciseries.
	2

	WriteaCprogramtosortthegivensetofnumbersinascendingorder.
	2

	Writeapythonprogramthatdisplaysthefollowinginformation:Yourname,
Fulladdress,Mobilenumber,Collegename,Coursesubjects.
	2

	Writeapythonprogramtomakeasimplecalculator
	2

	Writeapythonprogramtofindthelargestthreeintegersusingif-elseand
conditionaloperator.
	2

	Totalhours
	24

	TextBook(s)

	1.
	R.K.Taxali,PCSoftwareforWindowsMadeSimple,TataMcGrawHillPublishing
Company,1998.

	2.
	ProgramminginCbyAshokN.KamthaneFirstIndianPrint2004

	3.
	Dr.A.KannanandDr.L.SaiRameshProblemsolvingandPythonProgramming,United
GlobalPublisherPvt.Ltd.,Chennai,2018.

	4.
	WesleyJChun,―CorePythonApplicationsProgramming,PrenticeHall,2012.




	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	https://www.youtube.com/watch?v=HC13M8FGlNc

	https://www.youtube.com/watch?v=O1_zgmUINi8

	https://nptel.ac.in/content/storage2/106/104/106104128/MP4/mod01lec05.mp4
https://nptel.ac.in/content/storage2/106/104/106104128/MP4/mod01lec06.mp4

	DesignedByDr.S.Prasath,AssistantProfessorandCoordinator,CentreforE-Learningand Development, Nandha Arts and Science College, Erode
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 (
Fifth Semester
)


	Course code
	53A
	Semester V:PLANT AND ANIMAL BIOTECHNOLOGY
	L
	T
	P
	C

	Core
	CorepaperVII
	4
	
	-
	4

	Pre-requisite
	Studentsshouldhavethebasicunderstanding
ofPlantandAnimalproducts
	Syllabus
Version
	2025-
2026

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
· Understood usage of Plant and Animal products and exploitation ofthem in Biotechnology.
· KnowledgeonCropdevelopmentandCallusculture
· Biotechnologicalapplicationsofplants,Animaltissueculture,Animal products, production & improvement of them.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Understandscientificandtechnicalskillsonplantsandanimalstudy
	K1

	2
	Knowaboutanimalproducts
	K1

	3
	Acquireknowledgeonlimitationsandchallengesinanimalcelltissueculture.
	K2

	4
	KnowtheapplicationsofPlantandanimalBiotechnology.
	K3

	5
	Learnthepreservativemethodsofcells
	K4

	6
	Evaluateanddiscusspublicandethicalconcernsovertheuseofanimal
Biotechnology.
	K4

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

	

	Unit:1
	CellandTissueculture
	12hours

	Introduction to cell and tissue culture, Plant tissue culture media (composition, types and preparation), planthormonesandgrowthregulatorsintissueculture,Preparationofsuitable explants for organogenesis. Micropropagation on large scale, somatic embryogenesis, protoplast cultureandsomatichybridization,Anther,pollenandovarycultureforproductionofhaploid
plants.

	

	Unit:2
	Cellculturemethods
	12hours

	Cell culture methods for the secondary metabolite production, somaclonal variation and its significance, Cryopreservation, Plant transformation techniques - Agrobacterium mediated gene transfer – Mechanism of DNA transfer, general features of TI and RI plasmids 


	

	Unit:3
	Animalcellcultures
	12hours

	Animal cell cultures: Culture media – composition and preparation, Balanced salt solution – and simple growth medium, Role of CO2, serum and protein-free defined media and theirapplications; Culturing and maintenance of different animal cell lines (Primary and establishedcelllines)


	




	Unit:4
	Transgenicanimals
	12hours

	Transgenic animals: Method of obtaining transgenic animals using fertilized eggs andembryonicblastocystcell,importanceoftransgenicanimals–increasedproductivityof domestic animals, improved desired characters of domestic animals,


	

	Unit:5
	Animalcloning
	10hours

	Transgenic silkworms, Animal cloning: Methods of cloning in animal system – Rat, Sheep, Pig; importance of cloning – Gene therapy and cell mediated therapy. Ethical issues in Animal
Biotechnology.

	

	Unit:6
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars

	TotalLecturehours
	60hours

	TextBook(s)

	1
	MatherandBarnes,MethodsinCellBiology,AcademicPress,1998.

	2
	Butler,MammalianCellBiotechnology:APracticalApproach,OxfordUNIPress,
1991.

	3
	Chawla,IntroductiontoPlantBiotechnology,OxfordandIBHPublishers,2ndEdition,
2003

	

	ReferenceBooks

	1
	Plantgeneticengineering,DoddsJ.H.

	2
	Plantmoleculebiology,GriersonandS.V.Convey

	3
	Molecularbiotechnology,PrincipleandapplicationsofrecombinantDNAtechnology,
BernardR.Glick.

	4
	PlantBiotechnology-MonicaHughes.

	

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	Coursera:https://www.coursera.org/learn/patenting-bio-ipr

	https://www.coursera.org/search?query=plant%20biotechnology&=

	SWAYAM:https://onlinecourses.nptel.ac.in/noc20_bt42/preview

	Course Designed By: Dr.Saranya, Asst.Professor,Dept. of Biotechnology, Nehru Arts andScience College, Coimbatore
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	Course code
	53B
	IMMUNOLOGY
	L
	T
	P
	C

	Core
	COREPAPER:VIII
	4
	
	
	4

	Pre-requisite
	Studentsshouldhavestudiedaboutimmune
systeminprevioussemesterandschoollevel
	Syllabus
Version
	2025-
2026

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
· Thiscoursepresentsthebasicdefensemechanismofanimals
· Tomakethestudenttounderstoodtheconceptimmunology
· Onsuccessfulcompletionofthesubjectthestudentshouldhaveunderstood:Immunity, Antigen, Antibody, Cells of immune system and their function and regulations

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	KnowaboutthehistoryofImmunology
	K1

	2
	Compareandcontrastinnateandadaptiveimmunity
	K2

	3
	DesignamodelofImmunoglobulin/Antibodies
	K6

	4
	Describewhichcelltypesandorganspresentintheimmuneresponse.
	K2

	5
	Illustratevariousmechanismsthatregulateimmuneresponsesandmaintain
tolerance
	K3

	6
	ExemplifytheadverseeffectofimmunesystemincludingAllergy,
hypersensitivityandautoimmunity
	K2

	7
	Applybasictechniquesforidentifyingantigenantibodyinteractions
	K3

	8
	Explainthestagesoftransplantationresponses
	K2

	9
	Describetheimmunologicalresponseagainsttumorandbloodtransfusion
	K2

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

	

	Unit:1
	BasicsofImmunologyandImmuneSystem
	12hours

	Introduction-HistoricalDevelopmentinImmunology.Immunity-HumoralandCellmediated response,PrimaryandSecondaryimmuneresponse.Cellsinvolvedinimmuneresponse.Innate
andAcquiredImmunity.Mechanismsofdefense.

	Unit:2
	ComponentsofImmuneCells
	12hours

	Antigen- Types and classifications. Antibody – Structure, Types, properties and their biological functions, poly clonal sera, Monoclonal antibody. Primary and Secondary lymphoid organs – Thymus,Bonemarrow,LymphnodesandSpleen.Lymphocytestrafficandregulation.CD
Molecules.

	

	Unit:3
	AntigenandAntibodyProcess
	10hours

	HematopoiesisanddevelopmentofBandTlymphocytes.ImmunoglobulinGeneexpressionB cellandTcellactivation.MHCmoleculesResponseofBcellstoantigens.PlasmaCells,
MemoryCells.

	

	Unit:4
	ImmunologicalReactionandDisorder’s
	12hours

	Complement–activationandregulation.Cytokines-structureandfunctions,Interferonandinterleukins.Immunoregulation:Tolerance.Suppression,Autoimmunityandhypersensitivity
reactions.PrimaryandsecondaryImmunodeficiencydisorders.

	




	Unit:5
	AntigenAntibodyReaction
	12hours

	Transplantation, HLA Typing; Mechanism of Graft rejection. Tumor immunology. Immuno surveillance- mechanisms. Antigen – Antibody Interactions. Immunodiffussion and Immunoelectrophoresis.PrincipleandApplicationsofRIA,ELISA,FluorescentAntibody
techniques.

	

	Unit:6
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars

	TotalLecturehours
	60hours

	TextBook(s)

	1
	Immunology–Kuby.,J-5thEdition

	

	ReferenceBooks

	1
	Immunology–Tizard

	2
	Immunology–IvanM.Roitt–ThirdEdition

	3
	Immunobiology–JanewayandTravers–5thEdition

	4
	BasicBiotechniques.RubanP.1stEdition.Notionpress

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	https://www.nature.com/ni/video

	https://www.cell.com/immunity/home

	https://www.wpunj.edu/sec/vsec/science_courses/bio/BIOimmuANIM.html

	https://www.youtube.com/watch?v=K09xzIQ8zsg

	

	CourseDesignedBy:Dr.P.Ruban,AssistantProfessor,Dept.ofBiotechnology,SNMV College of Arts and Science, Coimbatore.
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	Course code
	53C
	ENVIRONMENTAL BIOTECHNOLOGY
	L
	T
	P
	C

	Core
	COREPAPER:IX
	4
	
	-
	4

	
Pre-requisite
	Students should have studied about environmental science in previous semester
andschoollevel
	Syllabus Version
	2025-
2026

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
· Torevealthecurrentstatusandbasicsofenvironmentalcondition
· Tomakethestudentstounderstandtheconceptsofecologyandconservationofenvironment
· Toprovideknowledgeofcurrentperspectivesinecologicalissues

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Classify microbes according to energy source and carbon source and evaluate energyoutcomeoftheenergymetabolismaccordingtoelectronacceptorand
electrondonorusage
	K1

	2
	Describesuitablemethodsforcharacterizingtheactivity,function,diversity,and
compositionofmicrobialcommunities
	K2

	3
	Explain the microbial processes and growth requirements underlying the activated sludge process, nitrification, Denitrification, enhanced phosphorus
removal,andanaerobicdigestion
	K1

	4
	Describethemostcommonlyapplieddisinfectionmethods,andthesteps
typicallyinvolvedindrinkingwatertreatmentprocesstrain
	K3

	5
	Evaluate the potential for biodegradation of organic pollutants, taking microbial and physical/chemical environments, as well as the chemical structure of the
compounditself,intoconsideration
	K5

	6
	Describebiotechnologicalsolutionstoaddressenvironmentalissuesincluding
pollution,mineralresourcewinning,renewableenergyandwaterrecycling.
	K4

	7
	Describeexistingandemergingtechnologiesthatareimportantintheareaof
environmentalbiotechnology
	K6

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

	

	Unit:1
	BasicsofEnvironmentalcomponentsandRelationship
	12hours

	Branches of ecology– Abiotic factors–water–soil–temperature–light. Biotic factors–Animal relationship–symbiosis–commensalisms–mutualism–Antagonism– Antibiosis – Parasitism – Predation – competition.

	

	Unit:2
	EcosystemandTheirCycles
	12hours

	Ecosystem–Definition–structure–pond ecosystem–food chain–food web–trophic levels–energy flow–pyramid of biomass–pyramid of energy. Biogeochemical cycle: Nitrogen and Phosphorous.

	

	Unit:3
	TypesofPollutionandThreats
	12hours

	Pollution–types–sources–effects–Air-water–land–Noise–Green house effect, ozone depletion–Global warming–Acid rain–Bio accumulation and Biological control.

	




	Unit:4
	BiodiversityandSewageTreatments
	10hours

	Biodiversity–Types of Biodiversity, Hotspots, Values of Biodiversity. Sewage Treatment
System: Characteristics, Primary, secondary and tertiary treatment and Environmental education..

	

	Unit:5
	DisasterManagement
	12hours

	. Disaster Management: Natural disaster, Earth quake, Bomb treats, Campus Shooting, Terrorist incidence and health emergency.

	

	Unit:6
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars

	TotalLecturehours
	60hours

	TextBook(s)

	1
	Odum,E.P.1971.FundamentalsofEcology.W.B.Saunderscompany,Philadelphia

	2
	Sharma,P.D.1990.Ecologyandenvironment.Rsatogipublications,Meerut.

	3
	VermaP.S.andV.K.Agarwal.1996.PrinciplesofEcologyS.Chand.&co.,NewDelhi.

	

	ReferenceBooks

	1
	Groombridge,B(Ed.)1992.GlobalBiodiversity–StatusoftheEarth’sLivingResources.
Chapman&Hall,London.

	2
	UNEP,1995,GlobalBiodiversityAssessment,CambridgeUniv.Press,Cambridge.

	3
	Virchow,D.1998.Conservation&GeneticResources,Springer–Verlag,Berlin

	4
	GaryK.Meffe&.RonaldCarroll,C.1994.PrinciplesofConservationBiology,
SinauerAssociates,Inc.,Massachusetts.

	5
	Clarke,G.L.1954,Elementsofecology,JohnWiley&sons.N.Y

	6
	Rastogi,V.B.andM.S.Jayaraj,1989.Animalecologyanddistributionof10.Animals,
KedamathRamnath.

	7
	Southwick,C.H.1976.EcologyandthequalityofenvironmentD.Van.NostrandCo.,

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	https://study.com/academy/lesson/symbiotic-relationships-mutualism-commensalism-
amensalism.html

	https://www.khanacademy.org/science/biology/ecology/intro-to-ecosystems/a/energy-flow-
primary-productivity

	Designed By: Dr. P. Ruban, Asst. Professor,Dept. of Biotechnology, SNMV College of Arts and Science, Coimbatore
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	Coursecode
	53D
	RECOMBINANTDNATECHNOLOGY
	L
	T
	P
	C

	Core
	COREPAPER:X
	4
	
	
	4

	Pre-requisite
	ABasicknowledgeonGenetics,Toolsand
techniquesofMolecularBiology
	Syllabus Version
	2025-
2026

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1. Togainknowledgeabouttheimportanceofgenemanipulationandgenetransfertechnologies
2. Tolearntheconceptofvectorsandexpressionsystemsandmethodsofselection
3. TounderstandanddescribetheconceptofHybridizationtechnique

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Acquaintwiththevocabularyinvolvedinmolecularcloningstrategiesand
techniquesusedtoprobeDNAforspecificgenesofinterest
	K1

	2
	ApprehendwiththetoolsandtechniquesinrDNAtechnologyandtypesof
Vectors
	K2

	3
	RelatetheroleofrestrictionandmodifyingenzymesinrecombinantDNA
technology
	K3

	4
	ExplorethetechniquesinvolvedinconstructionofgenomicDNAlibraryand
cDNAlibrary
	K4

	5
	Designtheprotocolsforanalyzinggenetransfermethodsandtoexplore
knowledgeonhybridizationbasedmarkers
	K5

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

	

	Unit:1
	Plasmidanditstypes
	10hours

	Plasmids –Typesof Plasmids (F, RandCol), PropertiesOfPlasmid, Plasmid Compatibility,Copy NumberControl.E.ColiVectors-pBR322AndTheirDerivatives,pUCVectorsAndTheir
Derivatives,BAC.CloningInBacillusAndStreptomyces.

	

	Unit:2
	Vectors
	12hours

	MolecularBiologyofLambdaandLambdaVectors,Cosmid,Phagemid,M13.YeastVectors–
YIP,YEP,YRPandYAC.InduciblePromoters,SelectableMarkersAndExpressionVectors.

	

	Unit:3
	Restrictionenzymes
	12hours

	Restriction and Modification Systems of Bacteria. Restriction Enzyme, DNA Polymerases, RNA Polymerase, Taq Polymerase, DNA Ligase, Methylase, Polynucleotide Kinase, AlkalinePhosphatase,ReverseTranscriptase,DNaseI,S1nuclease,RnaseH,TerminalDeoxynucleotidyl
Transferase.

	

	Unit:4
	Viralvectors
	12hours

	AnimalVectors-SV40Vectors,ReteroViralandBaculoViralVectors,ShuttleVectors.Plant
Vectors - Ti Plasmid as Gene Vector, Caulimo Viruses, Gemini Viruses, Transposable Elements asVectors Construction of cDNA and Genomic DNA Libraries.

	

	Unit:5
	Probesandtechniques
	12hours

	Probes-ProbeConstructionandLabelling.IntroductionofClonedGenesintoCell– Transformation,Transduction,ParticleBombardment,LiposomeMediation,Electroporationand
Cocultivation.IdentificationofRecombinantDNA.HybridizationTechniques-Southern,Western




	andNorthernBlotting,ChromosomeWalkingandJumping.DNASequencing,Microarray.RFLP
Maps,RAPDMarkers,PCR,AntisenseTechnology,TerminatorGeneTechnology,DNAFinger Printing.

	

	Unit:6
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars

	

	
	TotalLecturehours
	60hours

	TextBook(s)

	1
	Principlesofgenemanipulationandgenomics.2016.S.B.PrimroseandR.M.Twyman

	2
	GeneCloningandDNAAnalysis:AnIntroduction.2010.TerryBrown

	

	ReferenceBooks

	1
	Genestoclones.Ernst.L.Winnacker,(2003),2ndedition,Panimapublishingcorporation,
NewDelhi.

	2
	James.D.Watson(2001)RecombinantDNAtechnology,2ndedition,WHFreemanand
company,NewYork.

	

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	SWAYAM-GeneticEngineering:TheoryAndApplicationByProf.VishalTrivedi|IIT
GuwahatiinthecurrentMOOCscourse

	2
	NPTELCertificationcourse-GeneTherapybySachinKumar
https://nptel.ac.in/courses/102/103/102103041/

	3
	CourseraCertificationcourse-Vaccines

	DesignedBy:Dr.MaleekaBegum,AssociateProfessor,Dept.ofBiotechnology,Sri
RamakrishnaCollegeofArtsandScience,Coimbatore
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	Course code
	5ZC
	DIAGNOSTICTOOLS
	L
	T
	P
	C

	SkillBased
	SkillBased-Subject3
	3
	
	
	3

	Pre-requisite
	Studentsshouldhavelearntaboutphysiology
andpathology
	Syllabus Version
	2025-
2026

	CourseObjectives:

	Themainobjectivesofthecourseisto:
Makethe students to understood theconceptof diagnostic methods and to know examinationof Blood , Urine and CSF

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Compareandcontrastthevariousbloodandurineparameteranalysis
	K1

	2
	Understandthetechniquestodiagnosetheabnormalityinhealth
	K2

	3
	Acquireabasicunderstandingaboutthecomponentsinbloodtobechecked
	K2

	4
	Analyzethefundamentalprinciplesofadvancedmoleculartechniques
	K4

	5
	Evaluatetheprosandconsofadvancedtechniques
	K5

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

	

	Unit:1
	Bloodparameters
	15hours

	Bloodexamination–anticoagulant,hemoglobin,RBC,Packedcellvolume, ESR, WBC total, differential normal and abnormal hematopathies – anemia, bonemarrow smear, leukemia and myelodysplastic syndromes, diagnostic significance of PB
smear.

	Unit:2
	Urine,CSFandParasiteanalysis
	14hours

	Urineanalysis–collection–physical,chemicalandmicroscopicexaminationofurine
–CSF,Parasiteanalysis

	Unit:3
	DiagnosticTools
	14hours

	BiochemicalanalysisofBlood,Bloodbanking,Transplantation,AIDS,Lab
safety,ELISA,RIA,FACS,PCR,Computersinlab.

	Unit:4
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars

	TotalLecturehours
	45hours

	

	TextBook(s)

	1
	Handbookofmedicallabtechnology–Ed;V.H.Talib

	2
	ClinicalChemistrybyWilliumJ.Marshall(Fifthedition

	3
	AnIllustratedcolortextofClinicalBiochemistrybyAllenGaw

	
4
	Marks’BasicMedicalBiochemistry:AClinicalApproach(2ndEdition)byColleen
M.Smith,AllanD.MarksandMichaelA.Lieberman.

	

	ReferenceBooks

	1
	MedicalMicrobiologyby Jawetz.

	




	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	https://www.healthline.com/health/blood-tests

	https://www.youtube.com/watch?v=d8w5SICzzxc

	https://www.medicinenet.com/urinalysis/article.htm

	https://www.khanacademy.org/science/biology/biotech-dna-technology/dna-sequencing-pcr-
electrophoresis/a/polymerase-chain-reaction-pcr

	Course	Designed	By:	Mr.	P.DHEEBAN	SHANKAR,	Asst.	Professor,	Dept.	of
Biotechnology,NandhaArtsandScienceCollege,Erode-52,TN
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 (
Sixth Semester
)



	Coursecode
	63A
	Semester VI:MICROBIAL BIOTECHNOLOGY
	L
	T
	P
	C

	Core
	CORE:XI
	4
	
	-
	4

	Pre-requisite
	Abasicknowledgeinmicrobesandtheir
benefits
	Syllabus Version
	2025-
2026

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
1. UnderstoodtheapplicationsofMicrobes
2. KnowaboutFermentation,Microbialproducts,Vaccineandantibiotics.

	

	ExpectedCourseOutcomes:

	Onsuccessfulcompletionofthecourse,studentwillbeableto:

	1
	NarratethescopeandeconomicsofMicrobialBiotechnology
	K1

	2
	Understandtheneedofmicrobialproductsforthemankind
	K2

	3
	Examinethelearnedtechniquesinproductionofindustriallyimportantproducts
	K3

	4
	Thinkabouttheinnovativenessintheproductionofnewbeneficialmetabolites
	K6

	5
	ApplytheIPRlawtorealproblemsandalsolearnpatentingforcreative
products
	K3&K5

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

	

	Unit:1
	
	10hours

	Microbial Biotechnology: Scope and application-horizons of microbial Technology, public concern about the microbial biotechnology and Economics of microbial
biotechnology.

	

	Unit:2
	
	12hours

	Microbes: Living factories for macromolecules-Productionof proteins in Bacteriaandyeast; recombinant and synthetic vaccines; microbial insecticides (Bacillus thuringiensis, B.sphaericus,B.papilliaeandBaculo-Viruses);microbialenzymesapplicationinstarch
processing,textiledesigning,detergents,cheesemaking;polysaccharidesandpolyesters.

	

	Unit:3
	Microorganismsinfermentation
	12hours

	Microorganismsinfermentation-EthanolfromfeedstockstofermentableSugars,from sugarstoalcholos,clostridialfermentation,lacticacidfermentation,aceticacidproduction
andindustrialproductionofvariousmilkproducts.

	

	Unit:4
	Metabolitesfrommicroorganisms
	12hours

	Metabolitesfrommicroorganisms-aminoacids;antibiotics-antibacterialagents(lactams,
tetracyclines,peptides,aminoglycosides),antifungalagents,anti-tumorantibodies.

	

	Unit:5
	BiofertilizersandIPR
	12hours

	Productionofbiofertilizers(nitrogenfixingBacteria,singlecellprotein,mycorrizhaand phosphatesolubilizingBacteria).Introductiontointellectualpropertyandintellectual
propertyrights(IPR)-types:patents,copyrights,trademarks,designrightsand geographical indications.

	




	Unit:6
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars

	

	
	TotalLecturehours
	60hours

	TextBook(s)

	1
	Preveetal.1987.FundamentalsofBiotechnology.VCHPubl.

	2
	Stanbury,P.F.Whittaker,A,Hall,S.J.1995.Principlesoffermentationtechnology.Butterworth
Heinemann.

	3
	Stainer,R.Y.Ingraham,J.L.,Wheelis,M.L.andPainter,P.R.1987.GeneralMicrobiology.
MacmillanCo.

	4
	Lancini,G.Parenti,F.andGallo,G.G.1995.Antibiotics-AMultidisciplinaryApproach.Plenum
Press,NewYork.

	ReferenceBooks

	1
	Prescott,L.M.Harley,J.P.andKlein,D.A.1999.Microbiology.McGrawHillCo.

	2
	Glazer,A.N.andNikaido,H.1995.Microbialbiotechnology.W.H.Freeman&Co.,NewYork

	3
	Gunasekaran.P.1995.Laboratorymanualinmicrobiology.NewAgeInternationalLimited.
NewDelhi.

	4
	Glick,B.R.andPasternak,J.J.1998.MolecularBiotechnology.WashingtonD.C.ASMPress.

	5
	EncyclopediaofMicrobiology.1992.Vols.1-4.AcademicPress.

	

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	SWAYAM:https://onlinecourses.swayam2.ac.in/cec20_ag09/preview(FoodMicrobiology)

	2
	SWAYAM:https://onlinecourses.nptel.ac.in/noc20_hs55/preview(Patentingforengineerand
scientists)

	3
	SWAYAM:https://onlinecourses.nptel.ac.in/noc20_hs54/preview(Patentdraftforbeginners)

	4
	https://www.biologydiscussion.com/fertilizers/production-of-various-bio-fertilizers-
microbiology/66873

	5
	https://www.google.com/search?client=firefox-b-d&q=Microorganisms+in+fermentation

	CourseDesignedBy:Mr.P.DHEEBANSHANKAR,Asst.Professor,Dept.ofBiotechnology,
NandhaArtsandScienceCollege,Erode-52,TN
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	Course code
	63P
	LAB IN IMMUNOLOGY AND PLANT TISSUE CULTURE
	L
	T
	P
	C

	Core
	PRACTICALIII
	-
	-
	4inSem5&
6insem 6
	4

	

Pre-requisite
	Students must know about basic knowledge in immune system in their previous semester and school level. Four hourslaboratoryeachweekforOdd
semester six hours laboratory each week for even semester
	

Syllabus Version
	

2025-2026

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
· ToteachstudentsthelatesttechniquesandprinciplesinImmunologyandPlantTissueCulture
· TogivehandsonexperienceinimmunologicaltechniquesandPlantTissueCulture

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	UnderstandthepracticalskillsinImmunology
	K2

	2
	Acquireskillsinplanttissueculture
	K2

	3
	Definingthefundamentalconceptsofimmunology,diseasediagnosis
andPlanttissueculturetechniques
	K3

	4
	Developingandapplyingtherecenttechnologyinvolvedindiagnostic
techniquesofimmunologyandPlantcellculture
	K4

	5
	Examiningandanalyzingtheresultsinvolvedinimmunetechniquesand
PlanttissueCulture
	K5

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

	

	Immunology
	Hours

	Methodofimmunizationandbleeding
	2

	PreparationofAntibodies
	2

	Antigen-antibodyreactions-SingleradialImmunodiffusion
	2

	DoubleImmunodiffusion
	2

	RocketImmunodiffusion
	2

	Bloodgrouping
	2

	Preparationofserumfromblood
	2

	WIDAL
	2

	ASO
	2

	CRP
	2

	ELISA/DotELISA-Demonstration
	2

	TotalHours
	22

	PlantTissueCulture
	Hours

	PlantTissueCultureMediaPreparation
	6

	Invitrogerminationofseeds
	6

	Callusinductionanddifferentiation
	2

	EmbryoCulture
	2

	Somaticembryogenesis
	4

	Isolationandfusionofprotoplast
	6




	Artificialseedproduction
	2

	Meristemculture
	2

	Micropropagation
	4

	Qualitativeanalysisofalkaloids,flavonoids,saponins,tannins
andphenolicCompounds
	4

	Totalhours
	22+38hours

	TextBook(s)

	1.
	Ruban.P.BasicBiotechniques.1stEdition.Notionpress.2020

	2.
	NagarSantosh,AdhavMadhavi.PracticalBookofBiotechnology&PlantTissueCulture.2010.

	3.
	HirenkumarSherathiya.PracticalmanualforPlantTissueCulture.2013

	4.
	AparnaPareek,LKPareek.PlantTissueCulturalManual.2013

	

	ReferenceBooks

	1.
	Ruban.P.BasicBiotechniques.1stEdition.Notionpress.2020

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	https://www.youtube.com/playlist?list=PLrAEgIY86I6wYIgx3iE-KvyaRFzwuuixr

	DesignedBy:Dr.P.Ruban,Asst.Professor,Dept.ofBiotechnology,SNMVCollegeofArtsand
Science,Coimbatore




	Cos
	PO1
	PO2
	PO3
	PO4
	PO5

	CO1
	S
	M
	S
	S
	M

	CO2
	S
	M
	S
	S
	M

	CO3
	S
	M
	S
	L
	M

	CO4
	S
	M
	S
	M
	M

	CO5
	S
	S
	S
	S
	L


[image: ]*S-Strong;M-Medium;L-Low


	Course code
	63Q
	LAB IN MICROBIAL BIOTECHNOLOGY AND rDNA TECHNOLOGY
	L
	T
	P
	C

	
Core
	
PRACTICALIV
	
	
-
	3in
sem5
&6in
sem6
	
4

	Pre-requisite
	Basicknowledgeintoolsandtechniquesof
CellBiology,GeneticsandBiochemistry
	Syllabus Version
	2025-2026

	CourseObjectives:

	Themainobjectivesofthecourseistofacilitate:
The Studentstogain sound technical knowledge and hands on practical skills in various aspects of Microbial Biotechnology and rDNA Technology

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Acquire an overview about the fundamentals of Bioprocess Technology andr-DNAtechnologytoolsandtheirapplicationinagriculture, medicine andbiodiversity conservation.
	K1

	2
	AcquireexpertiseinisolationofPlasmidsandDNAandtovalidatethesteps
involvedinisolationprocess
	K2

	3
	GainconfidencetoapplytheknowledgeinpursuingbioprocessandDNA
techniquesatpilotscaleforbiotechnologicalapplication
	K3

	4
	Analyse,interpret	geneamplificationandidentifycopiestointegrate
transgenebyPCRandSouthernblotanalysis.
	K4

	5
	DemonstratethepracticalexperiencetobeginacareerinBiotechaswell
aswellasinRandDresearchlaboratoriesforadvancedresearch.
	K5

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

	

	Experiments in Lab in Microbial Biotechnology and rDNA Technology
	Hours

	1.Fermentordesignandworkingprinciples–(Demo)
	3

	2.Productionandassayofextracellularenzyme–protease–
submerged
	3

	3.WineProduction
	3

	4.Ethanolproductionandcalculatethepercentageofalcohol
	3

	5.SCP–Production
	3

	6.IsolationofgenomicDNA–bacteria
	5

	7.IsolationofgenomicDNA–Plant
	5

	8.IsolationofgenomicDNA–Animal
	5

	9.AgaroseGelElectrophoresis
	5

	10.IsolationofPlasmidDNA
	5

	11.Restrictiondigestion
	5

	12.Ligation
	3

	13.Transformation
	5

	14.SDS-PAGE
	5

	15.Westernblotting–Demo
	5




	16.Southernblotting– Demo
	5

	17.PCR–Demo
	4

	TotalLecturehours
	72Hours

	TextBook(s)

	1
	Practical Manual on Fermentation Technologyby S. Kulandaivel & S. Janarthanan . Kindle Edition I K International Publishing House2012

	2
	MolecularBiologyLabManual,JulieB.Wolf,DepartmentofBiologicalSciences,UMBC
IHCWorldifeScienceProductsandservices

	3
	CellAndMolecularBiology:ALabManualKindleEditionbyK.V.
Chaitanya(Author)Publisher:PHI

	ReferenceBooks

	1
	MolecularBiology:ALaboratoryManual.S.K.Gakhar,MonikaMiglani,AshwaniKumar
WileyIndia

	2
	IndustrialMicrobiology:ALaboratoryManual–byMathur,N.AbeBooks

	

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	https://www.slideshare.net/sardar1109/practical-manual-on-molecular-biology-and-genetic-
engineeringrecombinant-dna-technology

	2
	Experimental Biotechnology - Course – Swayam - swayam.gov.in › nd1_noc20_bt31 -INDUSTRIES SUPPORT : Biocon https://www.biocon.com/

	DesignedBy:Dr.MaleekaBegum,AssociateProfessor,Dept.ofBiotechnology,SriRamakrishna College of Arts and Science, Coimbatore
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	Course code
	6ZD
	PHARMACOLOGY
	L
	T
	P
	C

	SkillBased
	SkillBased-Subject4
	3
	
	
	3

	
Pre-requisite
	Students must know about basic knowledge about immunology/basic science in their
previoussemesterandschoollevel
	Syllabus Version
	2025-
2026

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
· Tomakethestudenttounderstoodtheconcepttherapy.
· ThisPharmacologyisthestudyofinheritedvariationindrugresponse.
· Tounderstandthebasicstepsinthedrugresearch,toxicological,pre-clinicalandclinical studies

	

	Expected Course Outcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Compareandcontrastthespecificpharmacologyofthemajorclassesofdrugs,
importantdistinctionsamongmembersofeachclass
	K1

	2
	Understandthemedicinalandpharmaceuticalimportanceofdrugcompounds
	K2

	3
	Studentsacquireabasicunderstandingaboutthedrugresearch.
	K2

	4
	Analyze	the	fundamental	principles	of	pharmacokinetics	and
pharmacodynamics.
	K4

	5
	Evaluatetherisksandbenefits,inrelationtotheorgansystemstheyaffect,and
thediseasesforwhichtheyareusedtherapeutically.
	K5

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

	

	Unit:1
	Basics of Pharmacology
	15hours

	Pharmacology – origins of Pharmacology– Pharmacology in the 20th century . Drugs: Sources of drug, dosage forms and routes of drug administration. Drug absorption and drug distribution.

	

	Unit:2
	Modeof Drug Reactionin Immunesystem and Immuno-
Assay
	14hours

	Principles of basic Pharmacokinetics, drug intolerance, drug tolerance, drug allergy, tachyphylaxis, drugabuse, vaccination against infection, factors, Modifying drug action and effect.

	

	Unit:3
	Antimicrobial Drugs Against Various Diseases
	14hours

	Respiratory systems–cough, bronchial asthma, pulmonary tuberculosis Cancer chemotherapy. Thyroid and antithyroid drugs, insulin and antidiabetic drugs, anti fertility and ovulation inducing drugs.

	




	Unit:4
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars

	TotalLecturehours
	45hours

	TextBook(s)

	1
	BasicandClinicalPharmacology,PrenticeHall,International,katzung,B.G.

	2
	ClinicalPharmacology.Scientificbookagency, Laurence, D.RandBennetP.N.

	3
	DrugInteraction,KvenStockley,Hamsten.

	4
	Pharmacology–5thedition–H.P.Rang,M.M.Dale,J.M.Ritter,P.K.Moore

	5
	ThePharmacology,VolumeIandII–GoodmanandGillman

	

	ReferenceBooks

	1
	BeierF.K,CrespiR.SandStrausT.BiotechnologyandPatentprotection,OxfordandIBH
PublishingCo.NewDelhi.

	2
	JeffreyM.Gimble,AcademiatoBiotechnology,ElsevierAcademicPress.

	3
	RajmohanJoshi(Ed.).2006.BiosafetyandBioethics.IshaBooks,Delhi.

	4
	ShominiParashar,DeepaGoelIPR,BiosafetyandBioethicsPearsonIndia2013

	5
	Bioethics&BiosafteyBySateeshMk(2008),IkPublishers

	6
	PharmacologyandPharmacotherapeutics–R.S.Satoskar,S.D.BhandhakamandS.S.
Alinapure

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	https://www.youtube.com/watch?v=1FUhRj7xpS8

	https://www.youtube.com/watch?v=z4EZpQK9t34

	https://study.com/academy/course/introduction-to-pharmacology.html

	https://www.youtube.com/watch?v=--sqCGRij40

	DesignedBy:Dr.P.Ruban,Asst.Professor,Dept.ofBiotechnology,SNMVCollegeof Arts and Science, Coimbatore
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 (
Elective Papers
)


	Course code
	5EA
	AGRICULTURALBIOTECHNOLOGY
	L
	T
	P
	C

	Elective
	ELECTIVE-I(A)
	4
	
	
	4

	Pre-requisite
	Studentsshouldhavestudiedaboutbasic
scienceschoollevel.
	Syllabus
Version
	2025-
2026

	CourseObjectives:

	Themainobjectiveofthecourseisto
· understandtherelationshipbetweensocietyandscienceandthejustificationfor biotechnological manipulation of plants, animals, and microorganisms.
· acquire knowledge aboutthe rangeof approaches to manipulate andimprove plants, animalsand microorganisms.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Explainthegrowthandhistoricalperspectiveofagriculturalbiotechnology.
	K1

	2
	Thestudentswillbeprovidedwithafirmunderstandingintheprinciplesand
applicationofagriculturebiotechnology.
	K2

	3
	Understandtheimportanceofbiofertilizers
	K2

	4
	Analysethecurrentpracticesandproductionofbiofertilizers.
	K4

	5
	Createnewpracticesinproductionofbiofertilizers.
	K6

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

	

	Unit:1
	AGRICULTURE BIOTECHNOLOGYRISKS AND APPLICATIONS
	20hours

	Biotechnology in agriculture, growth and historical perspective of agricultural biotechnology. Agriculture biotechnology – Risks and applications. Transgenic plants resistance to biotic and abiotic stress. transgenicplants incrop improvement. Advantagesand applications oftransgenic
plants.

	

	Unit:2
	TRANSGENICPLANTS
	20hours

	Transgenicplantsinqualitymodifications–Starch,Oil,Protein,GoldenRice,Suppressionof
endogenousgene,Malesterilization.Plantsderivedvaccines,flowermodificationand colour.Targetting transgenic product to chloroplast and mitochondria.

	

	Unit:3
	BIOFERTILIZERSIMPORTANCE
	18hours

	ImportanceofBiofertilizersinagriculture(Rhizobium,Azotobacter,Mycorrhiza,Actinorhiza) advantagesandcurrentstatus,vermiculture,composting,currentpracticesandproductionof
biofertilizers.

	

	Unit:4
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars

	TotalLecturehours
	60hours

	ReferenceBooks

	1
	Biotechnologyfundamentalandapplication(4thedition)-S.S.Purohit.

	2
	PlantBiotechnology–B.D.Singh

	3
	Plants,GenesandagriculturebyMaartein,J.Christpeels,DavidE.Sdava.




	4
	CropBiotechnologybyP.R.Yadav,RajivTyagi.

	5
	PlantBiotechnologybyChawla.Gendel,

	6
	StevenM.etal(eds.)AgriculturalBioethics:ImplicationsofAgriculturalBiotechnology.
Ames

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	https://www.iatp.org/sites/default/files/Applications_of_Biotechnology_to_Crops_Benefit.htm

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

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

	DesignedBy:M.Raghunath,Asst.Professor,Dept.ofBiotechnology,KSGCollegeofArts
andScience,Coimbatore.
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	Course code
	5EB
	BIOREMEDIATION
	L
	T
	P
	C

	Elective
	ELECTIVE-I(B)
	4
	
	
	4

	
Pre-requisite
	This course is open to students having background in Science at school level and
previoussemesters.
	Syllabus Version
	2025-
2026

	CourseObjectives:

	· Demonstrateanunderstandingofthenatureandimportanceof bioremediation.Understand the influence of contaminant characteristics to bioremediation.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Explainthedefinitionofbioremediation.
	K1

	2
	ToUnderstandthebioreactorsforremedialprocesses.
	K2

	3
	Todescripethevariousphytoremediationprocesses.
	K2

	4
	ToCreatebiotechniquesforairpollution.
	K6

	5
	ToAnalyzeBiodegradationofxenobiotics.
	K4

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

	

	Unit:1
	BIOREMEDIATION
	10hours

	Bioremediation:Definition-constraintsandprioritiesofbioremediation.Bioaugmentation;bioreactors for remedial processes, types of bioremediation- in situ & ex situ.
Bioremediationofheavymetals:Microorganismsfororeconcentrationandleaching.Reclamationofminesweepings-Biosorptionandbioleaching.Heavymetaleliminationfrom
sewagewaterandeffluents–Biotechnologicalapproaches.

	

	Unit:2
	PHYTOREMEDIATION
	20hours

	Phytoremediation–Definition,variousphytoremediationprocesses,exampleofphytoextractrion
from	soil,	hyper	accumulators	and	biotic	interaction.	Mycoremediation:	Definition, Rhizofiltration, Mycorrhizal associations, Mycofiltration.

	

	Unit:3
	XENOBIOTICCOMPOUNDS
	18hours

	Xenobiotic compounds: Recalcitrance – hazardous wastes – disposal of radioactive wastes. Biodegradation of xenobiotics - Biological detoxification; Biodegradation of DDT, BHC and malathioninsoil,plantsandinsects.Biotechnologicalmethodsforhazardouswaste management.Biotechniquesforairpollutionabatementandodorcontrol:Deodorization
process,application.

	

	Unit:4
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars

	TotalLecturehours
	60hours

	ReferenceBooks

	1
	EnvironmentalScience&Technology-StanleyE.Manahan

	2
	IntroductiontoEnvironmentalBiotechnology-AKChatterjii

	3
	EnvironmentalBiotechnology-SNJogdand




	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

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

	https://www.sciencedirect.com/topics/earth-and-planetary-sciences/phytoremediation

	https://www.biologydiscussion.com/microbiology-2/bioremediation/xenobiotic-compounds-
meaning-hazards-and-biodegradation/55625

	DesignedBy:Mr.M.Raghunath,Asst.Professor,Dept.ofBiotechnology,KSGCollegeof
ArtsandScience,Coimbatore.
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	Course code
	5EC
	INTRODUCTIONTOBIOINFORMATICS
	L
	T
	P
	C

	Elective
	ELECTIVE–I(C)
	4
	
	
	4

	
Pre-requisite
	
Students must have basic knowledge on computer and biomolecules.
	Syllab us Versio
n
	
2025-
2026

	CourseObjectives:

	Themainobjectivesofthiscourseare:
· ToteachaboutorganizingvastreamsofMolecularBiologydatainanefficientmanner
· Tomakeunderstandthetoolsdevelopmentthataidinmaintainingmoleculardata

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	DemonstratetheconceptsincomputationalBiology
	K1

	2
	UnderstandtheinterrelationshipbetweenBiology,Computerandmathematics
	K2

	3
	Applytheknowledgeonexistingsoftwareeffectivelytoextractinformation
fromlargedatabasesandtousethoseinformationincomputermodeling
	K3

	4
	Analyzethemoleculardatausinginsilicotools
	K4

	5
	Thinkcriticallyandgetmotivatedtodohigherstudiestodevelopevaluation
skillsinbioinformatics
	K5

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

	

	Unit:1
	IntroductiontoBioinformatics
	20hours

	Introductionandhistoryofbioinformatics–Internet,WorldWideWeb,Webbrowser,
EMBnet,NCBI.Filetransferprotocol.Databasebrowsersandsearchengines. Introduction to MS access, making queries, Designing forms and Report design

	

	Unit:2
	Databases
	20hours

	Database-Definition,DBMS,BiologicalDatabases–FASTA,Blast,Genbank,DNAsequencedatabases,Proteindatabases.Entryformats,carbohydratedatabases,Enzyme
databases,Pathwaydatabases.Relationaldatabasemodel.TheoryonRDBMS.SQL.

	

	Unit:3
	ApplicationofBioinformatics
	18hours

	Applicationaspects–geneprediction,targetsearching–drugdesigning–E-cell,
phylogeneticanalysis,PERL,Chemoinformatics.

	

	Unit:4
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars

	TotalLecturehours
	60hours

	TextBook(s)

	1
	BioinformaticsforthebeginnersK.Mani&N.vijayaraj

	2
	Proteomics-Pennigton&Dunn(2002)Vivabookspublishers,NewDelhi

	3
	Bioinformatics-Apracticalguidetotheanalysisofgenes&protein2ndEDAndreas,
BaxevanisandFrancisOuellette.

	4
	Theinternet(1999)ChristianCrumlish.BPBpublications.

	




	ReferenceBooks

	1
	IntroductiontoBioinformaticsT.K.Altwood,D.J.Parry-smith(2004).PearsonEducation

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	https://www.mooc-list.com/course/whole-genome-sequencing-bacterial-genomes-tools-and-
applications-coursera

	https://www.mooc-list.com/course/vvedenie-v-bioinformatiku-introduction-bioinformatics-
coursera

	https://www.mooc-list.com/course/bioinformatic-methods-ii-coursera

	https://www.coursera.org/learn/bioinformatics-pku

	DesignedBy:Mr.P.DHEEBANSHANKAR,Asst.Professor,Dept.ofBiotechnology,
NandhaArtsandScienceCollege,Erode-52,TN
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	Course code
	6EA
	MEDICALBIOTECHNOLOGY
	L
	T
	P
	C

	Elective
	ELECTIVE-II(A)
	5
	
	-
	3

	
Pre-requisite
	Students must know about basic knowledge aboutMedicalBiotechnology/basicscience
intheirprevioussemesterandschoollevel.
	Syllabus Version
	2025-
2026

	CourseObjectives:

	· Deep understanding of advantages and hazards of microbial world. Advanced knowledge for growth and control micro organisms for wealth production.
· Togivestudentsasolidfoundationinbiologyandchemistry.
· To develop analytical and critical thinking skills in biological phenomena through scientific methods.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Toremembertheroleofbiotechnologyinhealthcare.
	K1

	2
	Tounderstandtheworldwidemarketandworkinmedicalbiotechnology.
	K2

	3
	Todescribethepharmingforhumanproteinsandneutraceuticals.
	K2

	4
	Toanalyzethediagnosisandpredictionofdisorders.
	K4

	5
	Evaluatetherecentdevelopmentsinmedicalbiotechnology.
	K5

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

	

	Unit:1
	MEDICALBIOTECHNOLOGYTOOLS
	25hours

	ToolsofMedicalBiotechnology–Biotechnologicalrevolutions-Genomics,combinatorial
chemistry, insight into basic biology-Areas of application, Diagnosis and prediction of disorders,Limits and approaches.

	

	Unit:2
	MEDICALBIOTECHNOLOGYROLE
	22hours

	Roleofbiotechnologyinhealthcare.Worldwidemarketandworkinmedicalbiotechnology. VaccineProduction-Newdevelopments.Biosensorsinclinicaldiagnosis,chiraltechnology,
monoclonalantibodiesforimmunotherapy.

	

	Unit:3
	MEDICALBIOTECHNOLOGYAPPLICATION
	23hours

	Recentdevelopmentsinmedicalbiotechnology–Pharmingforhumanproteinsand nutraceuticals. Tissue engineering and therapeutic cloning, Application of nanotechnology in biomedicalsciences-Greenanaosubstances,genedelivery,drugdelivery.Nanotechnologyin
replacingdefectivecells.

	

	Unit:4
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars

	TotalLecturehours
	72hours

	ReferenceBooks

	1
	FundamentalsofmedicalbiotechnologybyAparnaRajagopalan,Ukaazpublications.

	2
	MedicalbiotechnologybyS.N.Jogdand,Himalayapublications.

	3
	MedicalMicrobiology-MackieandMcCartney




	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	https://www.toppr.com/guides/biology/biotechnology-principles-and-process/tools-of-
biotechnology/

	https://byjus.com/biology/application-biotechnology-medicine/

	https://www.slideshare.net/aiswaryababunaishu/applications-of-medical-biotechnology

	DesignedBy:M.Raghunath,AssistantProfessor,KSGCollegeofArtsandScience,
Coimbatore.
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	Course code
	6EB
	BIOTECHNOLOGICAL APPROACH FORWASTEWATERTREATMENT
	L
	T
	P
	C

	Elective
	ElectiveII(B)
	5
	
	
	3

	
Pre-requisite
	Students must know about basic knowledge about waste water /basic science in their
previoussemesterandschoollevel
	Syllabus Version
	2025-
2026

	CourseObjectives:

	Studentswillgainknowledgeonwastewatertreatmentanditsprocedure.

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Acquireskillsonhandlingdomesticandindustrialwastewater
	K1

	2
	Understandthedifferentlevelsofwastewatertreatment
	K2

	3
	BecomeemployableinETPlabandpollutioncontrolboard
	K3

	4
	Analyzetheparametersbeforeandaftertreatingwastewater
	K3

	5
	Applyknowledgeindesigning	effluenttreatmentplantforthedyeing
industries
	K4,K6

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

	

	Unit:1
	Introductiontowastewatertreatment
	25hours

	Historicalintroductiontowaterandwastewaterenvironment.Domesticandindustrialwastewater flowrateandcharacteristics.Designofwastewaternetwork,wastewatertreatmentprocess.Waste
waterpretreatment–screenings,gritchannels,filtrationandequalization,primarytreatment- chemically enhanced primary sedimentation, sludge quantity from primary settlings.

	

	Unit:2
	WastewaterTreatment
	22hours

	Secondary Treatment – Biological treatment of waste water, secondary treatment systems, filtration, sludge settlement parameters. Nitrification and denitrification. Activated sludge systems – Complete mix,plugflowreactors,attachedgrowthsystems.Nutrientremoval–Biologicalnutrientremoval.
Nitrificationcombinedbiologicalphosphorusandnitrogenremoval.

	

	Unit:3
	WastewaterProcess
	23hours

	Secondary classification, advanced treatment process – Granular media filtration, Absorption, Chemical treatment, Air stripping and ammonia removal. Waste water disinfectant. Diffuses from wastewater–plumeflow,design.TreatmentofwastewaterinFoodprocessing,Paper,Sugarand
Leatherindustry.

	Unit:4
	2hours

	Expertlectures,onlineseminars–webinars

	TotalLecturehours
	72hours

	TextBook(s)

	1
	TextbookofenvironmentalbiotechnologybyPradeepKumarMohaptra.

	2
	EnvironmentalBiotechnologybyAlan.Scragg.

	3
	IndustryMicrobiologybyPatel.

	ReferenceBooks

	1
	EnvironmentalEngineeringbyGernardhily.

	2
	BiotechnologyfundamentalsandapplicationbyS.S.Purohit

	3
	WasteWaterEngineeringTreatmentandDisposalandReusebyMetcalfandEddy.




	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	SWAYAM:https://onlinecourses.nptel.ac.in/noc20_ce57/preview

	SWAYAM:https://onlinecourses.swayam2.ac.in/nou20_ag12/preview

	SWAYAM:https://onlinecourses.swayam2.ac.in/cec20_ge24/preview

	https://www.safewater.org/fact-sheets-1/2017/1/23/wastewater-treatment

	https://www.veoliawatertechnologies.co.uk/technologies/filtration-water-treatment

	DesignedBy:Dr.N.Saranya,AssistantProfessor,NehruArtsandScienceCollege, Coimbatore
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	Course code
	6EC
	GENOMICS
	L
	T
	P
	C

	Elective
	ELECTIVE–II(C)
	5
	
	-
	3

	Pre-requisite
	Studentsmusthavebasicknowledgeon
Biologicaldatabases
	Syllabus
Version
	2025-
2026

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
· Understandthegenomeorganization,functionandcomparativestudywithotherorganisms
· Acquireknowledgeongenomesequencingandmutationstudy

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Gaininformationonnextgenerationsequencingtoolsandnextgeneration
mappingportals
	K1

	2
	Understandthestagesofgenesexpression,genomeprojectsandgenomic
databases
	K2

	3
	AcquireskillsinmanagingandprocessingOmicsdata
	K3

	4
	Obtainandanalyseinformationanddatarelatingtogenesusingspecific
organismdatabases
	K4

	5
	ValidateappropriateknowledgeandskillsintheareaofBiologicalsciences
	K5

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

	

	Unit:1
	Introductiontogenomedatabases
	25hours

	Introductiontogenomedatabases-databasesearch-Algorithmsissuesindatabasessearch
- sequence database search - FASTA - BLAST – Types of genomic databases and uses: Polymorphicmarkers,CytogenicMaps,LINE,SINE-Aminoacidsubstitutionmatrices PAM and BLOSUM.

	

	Unit:2
	Genetherapy,geneexpressionandSequencing
	22hours

	GeneTherapy:ConceptandPrinciplesofGeneTherapy.PrinciplesofgeneExpression- GenomeMapping–physicalandgeneticmappingtechniques,HumanGenomeProject-
Genomesofotherorganisms.ShotgunDNAsequencing-Sequenceassembly-Gene predictions - Molecular prediction with DNA strings.

	

	Unit:3
	GenomeanalyzingTools
	23hours

	Genomicresources,GenestructureandDNAsequences.ESTcomparison,genehunting. Expressionanalysis-SAGE,cDNAlibrary,ORFprediction,Microarray–DNAsequencing
andsequencealignment:RFLP,SNP,RAPD,ApplicationofComparativeGenomics.

	

	Unit:4
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars

	TotalLecturehours
	72hours

	TextBook(s)

	1
	IntroductiontobioinformaticsbyDr.ManiandDr.Vijayaraj.

	2
	BioinformaticsbyParryandSmith.

	3
	Genomes3byT.A.Brown.

	4
	IntroductiontobioinformaticsbyDr.ManiandDr.Vijayaraj.




	ReferenceBooks

	1
	BioinformaticsbyDavidMount.

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	https://www.coursera.org/learn/genomics-research

	https://www.coursera.org/learn/comparing-genomes

	https://www.mooc-list.com/course/whole-genome-sequencing-bacterial-genomes-tools-and-
applications-coursera

	SWAYAM:https://onlinecourses.nptel.ac.in/noc20_bt19/preview	(Proteogenomics)

	SWAYAM:https://onlinecourses.nptel.ac.in/noc20_bt40/preview(Functionalgenomics)

	DesignedBy:Mr.P.DHEEBANSHANKAR,Asst.Professor,Dept.ofBiotechnology,
NandhaArtsandScienceCollege,Erode-52,TN
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	Course code
	6ED
	INDUSTRIALBIOTECHNOLOGY
	L
	T
	P
	C

	Elective
	ELECTIVE-III(A)
	5
	
	-
	3

	
Pre-requisite
	This course is open to students having background in Science at school level and
previoussemesters.
	Syllabus Version
	2025-
2026

	CourseObjectives:

	Themainobjectivesofthiscourseare:
· Tomakethestudentslearnaboutthefermentation,fermentorandproductionfermentedfoods

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Increasetheirunderstandingthatindustrialbiotechnologyisbasedonusing
machinestocontrolthegrowthofmicroorganisms
	K2

	2
	Acquirebasictheoreticalskillsonoperatingfermentorundervariousparameters
	K3

	3
	Exemplifytheproductionofalcoholicbeveragesandorganicacids
	K3

	4
	Analyze	the	potential	business	opportunities	in	fermentation-based
biotechnology
	K4

	5
	Becomeinnovativeinsearchofnewmicrobesformicrobialproductproduction
	K6

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

	

	Unit:1
	Fermenter
	25hours

	Fermenter-batchandcontinuousfermenter,generaldesignofastirredtankfermenter, sterilizationandmaintenanceofsterileconditions,preparationofinoculum.Typesof
fermentation-solidstatefermentation-trayanddrum,andsubmergedfermentation-batch and fed batch Media used for industrial fermentation.

	

	Unit:2
	Microbialproductionandproductrecovery
	22hours

	Microbialproductionandproductrecovery -Alcoholicbeverage-wineandbeerProduction ofvinegarfromalcohol,productionofvitamin-B12,productionoforganicacid-lacticacid
andglutamate.

	

	Unit:3
	Fermenteddairyproducts
	23hours

	Fermenteddairyproducts-microorganismsinvolvedinfermentation,yogurt,curds,sour cream, cheese paneer, pickles, idly, single cell protein.

	

	Unit:4
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars

	TotalLecturehours
	72hours

	TextBook(s)

	1
	MatherandBarnes,MethodsinCellBiology,AcademicPress,1998.

	2
	Butler,MammalianCellBiotechnology:APracticalApproach,OxfordUNIPress,1991.

	3
	Chawla,IntroductiontoPlantBiotechnology,OxfordandIBHPublishers,2ndEdition,
2003

	




	ReferenceBooks

	1.
	IndustrialMicrobiology,PrescotandDunn,

	2.
	BiochemicalEngineeringandBiotechnologyHandbook,Atkinson,BandMarituna,F.,The
NaturePress,MacmillanPubl.Ltd.

	3.
	BiochemicalEngineeringFundamentals,Bailey&Olis.MGH.

	4.
	TextbookofBiotechnology–PlantBiotechnologyandindustrialbiotechnologyby

	5.
	S.B.Sullia,G.SivaKumarSwami,P.A.Sastry-Unitedpublishers

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	SWAYAM:https://onlinecourses.nptel.ac.in/noc20_bt21/preview(IndustrialBiotechnology)

	https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/product-
recovery

	https://dairyprocessinghandbook.tetrapak.com/chapter/fermented-milk-products

	DesignedBy:Dr.N.Saranya,Asst.Professor,NehruArtsandScienceCollege,Coimbatore
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	Course code
	6EE
	BIOETHICS&BIOSAFETY
	L
	T
	P
	C

	ElectiveIII
	ElectiveIII(B)
	5
	
	-
	3

	
Pre-requisite
	This course is open to students having background in Science at school level and
previoussemesters.
	Syllabus Version
	2025-
2026

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
· The course has been designed to sensitize students about the significance of biotechnologicalproducts and awareness of genetically engineered organisms
· Toknowthegeneralbiosafetyrulesanddifferentbiosafetylevels.
· The coursefurther aimstomake studentsawareaboutthe ethicalissuesinvolving biological material.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Distinguishknowledgeofbiosafetyandriskassessmentofproductsderived fromrecombinantDNAresearchandenvironmentreleaseofgenetically
modifiedorganisms,nationalandinternationalregulations.
	K1

	2
	Analyzeethicalaspectsrelatedtobiological,biomedical,healthcareand
biotechnologyresearch
	K4

	3
	Awarenesseducationongeneticallyengineeredorganism
	K2

	4
	EvaluatethelevelsandtheirimpactonEnvironment
	K5

	5
	UnderstandtheEthicsinclinicaltrialsandGoodClinicalPractices
	K2

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

	

	Unit:1
	BasicsofEthicsinBiotechnology
	25hours

	Definition of ethics and Bioethics, Ethics in Biotechnology-positive and negative effects with classicalexamples–RicewithVitaminA,No-tillAgriculture,cottonwithoutinsecticide, reduced need for fertilizer, biological pest control, slow ripening fruits and controlled ripening,fast growing trees and fishes.
Awareness education on genetically engineered organism. Transgenic instability, gene flow, resistance/toleranceoftargetorganism,increaseweedlessness,risksanduncertaintyassociated
withBiotechnology.

	

	Unit:2
	ImpactofEnvironmentalContainmentsandGLP
	22hours

	Containment levels and their impact on Environment- Containment- definition, types of containment, summary of recommended Biosafety levels for infectious agents, detail checklist – premises and lab equipment, Animal facilities, environment. Gene technology laboratory.
GLP and Bioethics- introduction, national Good Laboratory Practices (GLP), the GLP authority functions, Good Laboratory Practices- necessity, aspiration and responsibility.

	

	Unit:3
	Ethics	In	Clinical	Trials	and	Good	Clinical Practices in Biotechnology
	23hours

	EthicsinclinicaltrialsandGoodClinicalPractices(GCP)–Definitionofclinicaltrialsand GCP,generalinformationaboutclinicaltrials,needtoconductclinicaltrials,facesofclinical
trials,institutionalsetupsforconductingclinicaltrials,ethicsinclinicalBiotechnology.

	




	Unit:4
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars

	Totalhours
	72hours

	TextBook(s)

	1
	SenthilKumarSadasivamandMohammedJaabirM.S.(2008).IPR,Biosafetyand
BiotechnologyManagement,JasenPublications,India

	2
	MKSateesh.BioethicsandBiosafety.KindleEdition

	3
	SafetyAssessmentbyThomas,J.A.,Fuch,R.L.(2002),AcademicPress

	

	ReferenceBooks

	1
	BeierF.K,CrespiR.SandStrausT.BiotechnologyandPatentprotection,OxfordandIBH
PublishingCo.NewDelhi.

	2
	JeffreyM.Gimble,AcademiatoBiotechnology,ElsevierAcademicPress.

	3
	RajmohanJoshi(Ed.).2006.BiosafetyandBioethics.IshaBooks,Delhi.

	4
	ShominiParashar,DeepaGoelIPR,BiosafetyandBioethicsPearsonIndia2013

	5
	Bioethics&BiosafteyBySateeshMk(2008),IkPublishers

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	https://www.longdom.org/open-access/biosafety-issues-of-genetically-modified-organisms-
2167-0331.1000e150.pdf

	https://journals.sagepub.com/doi/pdf/10.1177/153567601301800404

	https://www.who.int/tdr/publications/documents/glp-handbook.pdf

	https://www.who.int/medicines/areas/quality_safety/safety_efficacy/gcp1.pdf

	DesignedBy:Dr.P.Ruban,Asst.Professor,Dept.ofBiotechnology,SNMVCollegeof
ArtsandScience,Coimbatore
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	Course code
	6EF
	PROTEOMICS
	L
	T
	P
	C

	Elective
	ELECTIVE–III(C)
	5
	
	
	3

	Pre-requisite
	Studentsmusthavebasicknowledgeon
proteindatabases
	Syllabus
Version
	2025-
2026

	CourseObjectives:

	Themainobjectivesofthiscourseareto:
· Understandtheproteindatabasesandinteractions
· Gainknowledgeonqualitativeandquantitativeproteomics

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse,studentwillbeableto:

	1
	Acquireskillsonproteindatabasesandtheirretrieval
	K1

	2
	Abletointerprettheproteininteractions
	K3

	3
	Identifyandinvestigatethestructureofprotein
	K4

	4
	KnowtheEvaluationofmassoftheprotein
	K5

	5
	Developanalyticalskillsinidentifyingnewproteinstherebyinterpretingwith
databases
	K6

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

	

	Unit:1
	Proteindatabases
	23hours

	Proteindatabases:CATH,SCOP,FSSP,SARF,MMDB.Proteinstructureand
comparison,Blocks,Class,Domain,Fold,Profile,MotifandPSSM.

	

	Unit:2
	StructuralProteomics
	22hours

	StructuralProteomics:ExperimentalTechniquesforProteinStructureElucidation,X-rayCrystallography,2-DElectrophoresis-Samplepreparation,pHgradient-MALDI-TOF,
Electroplot,ProteinMicroarrayandBioseparation.

	

	Unit:3
	Metabolomics
	25hours

	Metabolomics: Understanding the Metabolic Pathways of Microbes, metabolic pathwaydatabases-KEGG. Structure prediction, active site determination, neural networks. Protein –proteininteraction,protein–DNAinteraction.Enzyme–Substrateinteraction.Applicationsof
Proteomics:PlantbreedingandBiomedical.

	

	Unit:4
	ContemporaryIssues
	2hours

	Expertlectures,onlineseminars–webinars

	TotalLecturehours
	72hours

	TextBook(s)

	1
	Proteomics-Pennigton&Dunn(2002)Vivabookspublishers,NewDelhi

	2
	Bioinformatics-ApracticalguidetotheanalysisofGenes&Protein2ndEDAndreas,
BaxevanisandFrancisOuellette.

	ReferenceBooks

	1
	BioinformaticsbyDavidMount.

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	SWAYAM:https://onlinecourses.nptel.ac.in/noc20_bt20/preview(Introductiontoproteomics)

	https://www.sciencedirect.com/topics/medicine-and-dentistry/metabolomics



[image: ]
	http://www.premierbiosoft.com/tech_notes/mass-spectrometry.html

	https://www.sciencedirect.com/topics/neuroscience/two-dimensional-gel-electrophoresis

	DesignedBy:Mr.P.DHEEBANSHANKAR,Asst.Professor,Dept.ofBiotechnology,
NandhaArtsandScienceCollege,Erode-52,TN
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Annexure
)



BHARATHIAR UNIVERSITY, COIMBATORE- 641046 DEPARTMENT OF BIOTECHNOLOGY

VISION
To proffer outcome-based education in terms of developing eminent skills and intellectuals with highly competent in fundamental and applied aspects of biology and nourish confidence to become employable and survival in the society.

MISSION
Contribute quality teaching and learning by modern pedagogy with enhancements in practical and entrepreneurial skills enabling the students on empowered knowledge to meet global standard in biotechnology and to encounter the current and future requirements of biotechnological industries.



	
	
	Valueaddedcourses/Joboriented
Certificatecourses
	Optional

	
	
	UGC-SWAYAMonline/MOOC’s
courses
	Optional


[image: ]Note : Subject code to be cross verified especially for allied Maths and Computer Courses @ No University Examinations.Only Continuous Internal Assessment (CIA) #
NoContinuousInternalAssessment(CIA).OnlyUniversityExaminations.


	ListofElectivepapers*(Collegescanchooseanyoneofthepaperaselective)

	Elective–I
	A
	AgriculturalBiotechnology

	
	B
	Bioremediation

	
	C
	IntroductiontoBioinformatics

	Elective–II
	A
	MedicalBiotechnology

	
	B
	Biotechnologicalapproachforwastewatertreatment

	
	C
	Genomics

	Elective–III
	A
	IndustrialBiotechnology

	
	B
	Bioethics&Biosafety

	
	C
	Proteomics


*Elective papers as listed above or any other new elective can be added based on the need, which can be approved by the University authorities.

B.Sc.,Biotechnology
[bookmark: _GoBack]QuestionpaperformattobefollowedforcorePracticalExamination

Total Marks: 50	No.ofHrs:3hrsforPractical	I	&	II	&
6hrsforPracticalIII&IV

	I Major	A
II MinorB
III Identifythespotters
	

D,E,F,G&Handcommentonit
	20Marks
10Marks
5*2=10Marks

	(Identification:1markanddescription:1mark)

	
IV
	
Viva
	
5Marks

	V
	Record
	5Marks



[image: ]Note:2setor2lotsofquestionpapersarepreferbleforminimumof15students/batch
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Distribution of Marks for Continuous Internal Assessment (CIA) and
Comprehensive External Examinations (CEE)

Paper Maximum | Marks for Compqnents for CIA
Marks CIA | CEE | Tests | Assignment | Others*
Theory (Core / Elective) 50 12 38 09 03 -
Theory (Core / Elective) 75 200 | 55. | 10 05 05
Theory (Core / Elective) 100 25 75 15 05 05

*Components for ‘others’ may include the following:

Class Panicipati(;n, Case Studies Presentation, Field Work,. Field Survey, Group
Discussion, Term Paper, Workshop / Conference Participation, Presentation of Papers in
Conferences, Quiz, Report / Content Writing, Seminars, etc.

Distribution of Marks for Continuous Internal Assessment (CIA) and
Comprehensive External Examinations (CEE)

z Marks for Components for CIA
Maximum
Paper Observation | Record
Marks CIA | CEE |Tests Note Note
Practical (Core / Elective) 50 20 30 10 05 05
Practical (Core / Elective) 75 30 45 20 05 05
Practical (Core / Elective) 100 40 60 30 05 05

Distribution of Marks for Continuous Internal Assessment (CIA) and
Comprehensive External Examinations (CEE)

Marks for
Paper | Maximum Marks CIA CEE
Evaluation | Viva-voce
Project 100 25 50 25
Project 150 40 « 75 35
Project 200 50 100 50
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Pattern of Question Paper — (for core - theory and elective subjects)

The question paper for each of the core and elective papers shall consist of three sections.
While Section A shall contain 10 objective type questions, Section B and Section C shall contain
questions of descriptive nature. Internal choice (either / or type) shall be given in Section B and
Section C. In Section A, there shall be two questions each with four multiple choices from each of the
five units. In Sections B and C, there shall be one question with internal choice (either/or type) from
each of the five units. The composition of the question paper shall be as given below:

Time: Three Hours Max. Marks: 75

SectionA—(10x 1=10)
Answer All the questions
Each question carries one mark

Choose the correct answer
Q. No.1. — Q. No. 10 - Objective questions with four multiple choices

Section B— (5 x 5=25)
Answer all the questions
Each question carries five marks

Q. No. 11 - Q. No. 15- Questions with internal choices (either (a) or (b) type)

Section C — (5 x 8 =40)
Answer all the questions
Each question carries eight marks

Q.No.15-Q. Nu-, 20- Questions with internal choices (either (a) or (b) type
Pattern of Question Paper — (for core — practical subjects)

The question paper for each of the core - practical papers (Statistics Practical T and II,
Programming Lab 1 and I, Statistical Software Practical using SPSS and MINITAB, and Statistical
Software Practical using R shall consist of four questions with internal choice. The maximum marks
for each of the practical papers shall be 60. A candidate shall attend all the four questions, each of
which shall carry 15 marks. The composition of the question paper shall be as given below:

Time: Three Hours Max. Marks: 60

Answer all the questions
Each question carries fiffeen marks

Q. No. 1 -Q. No. 4 - Questions with internal choices (either (a) or (b) type)
Pattern of Question Paper — (for supportive subject)

The question paper for each of the supportive papers shall consist of three sections.
While Section A shall contain 5 objective type questions, Section B and Section C shall
contain questions of descriptive nature. Internal choice (either / or type) shall be given in
Section B and Section C. In Section A, there shall be one question each with four multiple
choices from each of the five units. In Sections B, there shall be one question with internal
choice (either/or type) from each of the five units and in Section C, there shall be three
questions with internal choice (either/or type from all the five units. The composition of the
question paper shall be as follows:
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Time:

Hours Max. Marks: 38

Section A—(5x1=5)
Answer Al the questions
Each question carries one mark
Q.No.1.-Q.No. 5 - Objective questions with four multiple choices
Section B—(5x3= 15)
Answer all the questions
Each question carries three marks
Q. No. 6—Q.No. 10 -Quaﬁonswithimemalchoim(ei'her(a)or(b)type)
SectionC—-(3x 6= 18)
Answer all the questions
Each question carries six marks
Q.No. 11-Q. No. 13 - Questions with internal choices (either (a) or (b) type)
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