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NOTIFICATION

It is hereby notified for information of all the concerned that the Academic
Council in its 34" meeting held on 25-07-2024 vide resolution No.34(9) has
approved the revised syllabus (as per NEP-2020) of the following ordinance:

Ordinance No.V-135(B13), relating to B.Sc.-Genetics & Genomics

The copy of above is enclosed and shall be applicable from Academic Session
2022-23 onwards.

This issues with the approval of the Hon’ble Vice Chancellor.
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2. Controller of Examination
3. Dean-Academics
4. Director-IQAC
5. Dean-Faculty of Science (for compliance please)
6. CTO (with a request to upload the ordinance on University website)
7. Additional Registrar-Academics
8. Guard File "
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semester-wise Titles of the Papers in B.Sc. (Genetic and Genomics)

Paper Title

Year| Sem. | Course Code Theory/Practicall Credits

|1 B130101T Cell Biology, Bioinstrumentation and Biotechniques Theory 04
B130102P Cytology and Biotechnical Lab Practical 02
1 11 B130201T Biochemistry and Physiology Theory 04
B130202P Biochemistry, Hematology and Physiology Lab Practical 02
I B130301T Genetics and Molecular Biology Theory 04
B130302P Genetics & Mulcculnrﬁi-f)lgéy Lab Practical 02
2 1AY B130401T Applied, Cancer and Clinical Genetics Theory 04
B130402P Advanced Genetics and Genetic Counseling Lab Practical 02
\Y% B130501T Developmental, Population & Behavioural Genetics Theory 04
B130502T Biostatistics and Bioinformatics Theory 04
B130503P Developmental and Computational Biology lab Practical 02
2 VI B130601T Immunogenetics & Microbia! Genetics Theory 04
B130602T Genomics Theory 04
B130603P Microbiology, Immunology and Genomics Lab Practical 02
B130701T Biomolecules Theory 04
B130702T Cell biology and Immunology Theory 04
vi | B130703T Genetics & Molecular Bioiogy Theory 04
B130704T Biostatistics & Bioinformaiics Theory 04
B130705P gigf:gﬁisgiyc,s leioiccular Biology, Biostatistics & Practical 04
4 B130801T Fundamentals of Genome Science Theory 04
B130802T Genetic Engineering Theory 04
vi | B130803T | Omics ] 04
B130804T Computational Biology Theory 04
Advanced  Moiecuizr  Biology,  Instrumentation, Practical 04

B130305F Computational Biology Lzb
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Subjectprerequisite j

TostudyGeneticsinundergraduate,astudentmusthavestudiedBiology,BiotechnologyorLife

Sciencein Class12.

ProgrammeObjectives(POs)

1. The programme has been designed in such a way so that the students get the flavour
ofmodernbiology.Itaimstoenablethestudentstostudybasicgenetics,advancedmolecular
genetics,human diseases andgenomics.

2. The modern areas including cell biology and genetics, molecular biology,
biochemistry,physiology followed by biostatistics, bioinformatics and genetic engineering
have beenincluded to make the study interesting and relevant to human studies which is
therequirement inrecenttimes.

3. The lab courses have been designed in such a way that students will be trained to
joinpublicorprivatelabsand alsogoforhigherstudies.

CertificateCourseinMedicalLaboratoryTechnology ]
B.Sc ProgrammeSpecificOutcomes(PSOs) |

PSO1 Emphasiswillbeonphysiologicalunderstanding abnormalitiesandanomalies associated
with white blood cells and red blood cells.
ThecourseemphasizescelIidentification,celIdifferentiationandcellmorphologyevaluation
procedures.Thiswillenhancehematology
analyticalskillsalongwithskillofusingmanyinstruments.

PSO2 Thestudentswillhavehands-
ontraininginthetechniqueslikemicroscopy,centrifugationandchromatography,andvariou
sbiochemical techniques, preparation of slides which will help them
ingettingemploymentinpathologylabsandcontributetohealthcare
system. '

PSO3 TheCertificatecourseswillenablestudentstoapplyfortechnical

positionsingovernmentandprivatelabs/institutes.
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— DiplomainAdvanced MolecularDiagnostics

B.Sc Il ProgrammeSpecificOutcomes(PSOs)

psO1 The student at the completion of the course will be able to have a detailedand conceptual
understanding of molecular processes viz., DNA to trait.
Thedifferentialregulationofgenesinprokaryotesandeukaryotesleadstothe
developmentofanorganism fromanembryo.

PSO2 Thestudentswillbeabletounderstandandapplytheprinciplesandtechniques of molecular
biology which prepares students for further
careerinmolecularbiology.Independentlyexecutealaboratoryexperimentusing
thestandardmethodsandtechniques.

PSO3 The Diploma courses will ensure employability in
Hospitals/DiagnosticsandPathologylabswithgoodhands-
ontraining.Itwillalsoenablestudents to take up higher studies and Research as their
career and workinrenownedlabs inthecountryandabroad.

Degreein BachelorofScience
B.Sclll ProgrammeSpecificOutcomes(PSOs)

PSO1 e Thestudentswilllearntheprinciplesofpopulation,behavioral,microbialand
immunogenetics.

PSO2 ° Theprinciplesofgeneticengineering,genecloning,andrelatedtechnologieswillenablest
udentstoplayanimportantroleinapplicationsof ~biotechnologyin variousfields like
agriculture,forensicsciences, industry
and human health and make a career out of it. Students can have their ownstart-
upsas well.

PSO3 ° StudentswiIlaIsocometoknowaboutthebasicprincipleoflife,howacell
dividesleadingtothegrowthofanorganismandalsoreproducestofdrmnew organisms.

PSO4 ° Thebaswtoolsofblmnformatlcsw1l|enablestudentstoanalyzelargeamount of genomic
data and its application to evolutionary biology.Applyknowledge and awareness of
the basic principles and concepts of biology,computer science and mathematics
existing software effectively to
extractinformationfromlargedatabasesandtousethisinformationincomputer
modeling.

PSO5 . TheDegreecourseswﬂIenablestudentstogoforh|gherstud|esl|keMasters and Ph.D in

Biotechnology, Genetics, Biochemistry, Mlcroblologyand relatedfields.
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Programme/Class:Certificate

Year:First Semester:First

Subject:GENETlCSANDGENOMICS

CourseCode: B130101T

CourseTitle:CellBiology,Bioinstrumentationand Biotechniques

Courseoutcomes:
Thestudentatthecomp

sciences.

letionofthecoursewillbeableto:

Understand the structure and function of all the cell organelles.

Know about the chromatin structure and its location.

To be familiar with the basic principle of life, how a cell divides leading to the growth of an organism and also

reproduces to form new organisms.
How one cell communicates with its neighboring cells?
Understand the utility of bioinstruments and how they can be used for different biotechniques in life

Credits: 4

Core: Compulsory

Max.Marks:25+75

Min.Passing Marks: 40

TotalNo.ofLectures-Tutorials-Practical (inhoursperweek):L-T-P: 4-0-0

Unit

TotalNo.of

Topics
Lectures(60)

sis

to ancient

| StructureandFunctionofCellOrganellesl

e Plasma membrane:chemicalstructure—lipidsandproteins

o Cell-cellinteraction:celladhesionmolecules,cellularjunctions

e Endomembranesystem:proteintargetingandsorting,endocytosis,exocyto

Iintroduction to all national and international Biologists (Zoologists)who have

contributed/contributing to Zoological and Life Sciencesas a mark of tribute
and modern biology will be includedaspartofthe

ContinuousinternalEvaluation (CIE)

6

1} StructureandFunctionofCellOrganellesl|
. Cytoskeleton:microtubuIes,microfilaments,intermediateﬁlaments

e Mitochondria:Structure,oxidativephosphorylation
e Peroxisomeandribosome:structureandfunction

somes

n NucleusandChromatinStructure
e Structureandfunctionofnucleusineukaryotes
e ChemicalstructureandbasecompositionofDNAandRNA

° DNAsupercoiIing,chromatinorganization,structureofchromo

- o TypesofDNAandRNA

Cellcycle

Apoptosis

v Cellcycle,CellDivisionand
e Celldivision:mitosisandmeiosis

[ ]
e Cellcycleregulation
[}
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F——'T,"‘" celisignalling 8 |

. Slgnaltransductlon

o Intracellularsignaling

e Cellsurfacereceptors,via G-proteinlinkedreceptors
e JAK-STATpathway

— | e PrincipleofMicroscopyandApplications 3
o Types of Microscopes: light microscopy, dark field microscopy, phase-
contrastmicroscopy,
e Fluorescencemicroscopy,confocalmicroscopy,electronmicroscopy

Vil e PrincipleofCentrifugation 8

. TypesofCentrifuges:highspeedandultrécentrifuge

e Typesofrotors:Vertical,Swing-out,Fixed-angleetc.

e PrincipleandTypesofChromatography:paper,ion-exchange,gel
filtration,HPLC,affinity

Vil e Biochemicaltechniques:Preparationofbuffersandsolutions 8

e MeasurementofpH

e  PrincipleofColorimetry/Spectrophotometry:Beer-Lambertlaw

e Measurement, applications and safety measures of radio-
tracertechniques

SuggestedReadings:

Lodishetal:MolecularCellBiology:Freeman&Co,USA(2004).
Albertsetal:Molecular BiologyoftheCell:Garland(2002).
Cooper:Cell:AMolecularApproach:ASMPress(2000).
Karp:CellandMolecularBiology:Wiley(2002).PierceB.Genetics.Freeman(2004).

PN R

CourseBookspublishedinHindimaybeprescribedbytheUniversitiesandColleges

Courseprerequisites:Tostudythiscourse,astudentmusthavehadthesubjectbiologyinclass/lzth

SuggestedContinuousEvaluationMethods:

TotalMarks:25
HouseExamination/Test:10Marks

WrittenAssignment/Presentation/Project/ TermPapers/Seminar:10Marks

Classperformance/Participation:5Marks

FurtherSuggestions:None

AttheEndofthewholesyllabusanyremarks/suggestions:None

C@k/@+tw %



programme/CIass:CertIficate Year:First Semester:First

subject:GEN ETICSAN DGENOMICS

ourseCode: B130102P

CourseTitle: CytologyandBiotechnicallLab

o
outcomes: . .

Z?&r;:ompletionofthecourse studentswilllearn Hands-on:

1 Tousesimpleandcompoundmlcroscopes.

2. ToprepareslidesandstalnthemtoseethecellorganeIIes.

.3.. TobefamiIiarwiththebasicprincipleoflife,howacelIdividesleadingtothegrowth ofanorganismand also

reproducesto formneworganisms.
4 TolearntheprincipIeandoperationofbasicbioinstrumentS.
5 Tolearncertainbasicbiotechniquesin alaboratorysetup.
Credits: 2 Core: Compulsory

Max.Marks:25+75 Min.PassingMarks:40

TotalNo.ofLectures-Tutorials-Practical (inhoursperweek):L-T-P:0-0-4

Unit Topics TotalNo.of
Lectures(60)
1 1. TostudytheworkingprincipleandSimple,CompoundandBinocularmicroscopes. 15
2. To study the working principle of various lab equipments such as
pHMeter,Electronicbalance,useofglassandmicropipettes, Laminarflow,
Incubator,Waterbath,Centrifuge,Chromatographyapparatus,etc.
] 1. To study different cell types such as buccal epithelial cells, 15
neurons,striatedmusclecellsusingMethyleneblue.
2. Tostudythedifferentstages ofMitosisinroottipofonion.
3. TostudythedifferentstagesofMeiosisingrasshoppertestis.
4. Topreparemolecularmodelsofnucleotides,aminoacids,dipeptidesusingbeadan
d stick method.
5. Tocheckthepermeabilityofcellsusingsaltsolutionofdifferent
concentrations.
1] 1. Topreparesolutionsandbuffers. 15
2. Demonstrationofdifferentialcentrifugationtofractionatedifferentcomponents
in a mixture.
3. Toidentifydifferentaminoacidsinamixtureusingpaper
chromatography.

v Virtual Labs (Suggestive 15
sites)https://www.vlab.co.inhttps://zoologysan.bl
ogspot.comwww.vlab.iitb.ac.in/vlabwww.onlinela
bs.inwww.powershow.comhttps://vlab.amrita.ed
u
https://sites.dartmouth.edu

o 4
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SuggestedReadmgs: \l

1. Lodishetal:MolecularCelIBio|ogy:Freeman&Co,USA(2004).
2. Albertsetal:Molecular BiologyoftheCell:Garland(2002).

CourseBookspublishedinHindimaybeprescribedbytheUniversitiesandCoIleges

Courseprerequisites:Tostudythiscourse,astudentmusthavehadthesubject biologyinclass/12™
Theeligibilityforthispaperis10+2 fromArts/Commerce/Science

SuggestedContinuousEvaluationMethods:

TotalMarks:25
HouseExamination/Test:10Marks

WrittenAssignment/Presentation/Project/TermPapers/Seminar:10Marks

Classperformance/Participation:SMarks
FurtherSuggestions:None J

AttheEndofthewholesyllabusanyremarks/suggestions:U niversitymustensureinc
orporation ofall04unitsincluding virtuallabsinpracticalevaluation.



gramrfne/tC'aSS: Year: First Semester: First
Certificate

Pro

Co-CurricularCourse

CourseCode:2010101 | CourseTitle:FirstAid and Basic Health

Courseoutcomes:
o Learntheskillneeded toassesstheillorinjured person,
e LearntheskillstoprovideCPRto infants,childrenandadults,
o Learnthe skillsto handleemergencychildbirth
e Learnthe Basicsexeducationhelp youngpeoplenavigatethornyquestlonsresponsib/yandwithconﬁdence
o Learnthe Basicsexeducationhelp youth tounderstandSexisnormaI.It'sa .
deep,powerfulinstinctatthecoreofoursurvivalasaspecies. Sexualdesire isahealthydrive.
Helptounderstand naturalchangesofadolescence .
LearntheskilltoidentifyMentalHealth statusandPsychologicalFirstAid
Credits:2(1Theory+1PracticaI)

Compulsory
Max.Marks:25+75 Min.PassingMarks:
TotalNo.ofLectures-TutoriaIs-Practical(inhoursperweek):L-T-P:2-0-0

No.
Unit Topics :sf‘t:?allt
15Theo_ry+
A. BasicFirst Aid e
* Aimsoffirstaid& Firstaidand thelaw.
° Dealingwithanemergency, Resuscitation(basicCPR).
® Recoveryposition, Initialtoptotoeassessment.
° HandwashingandHygiene
® Typesand ContentofaFirstaid Kit 2
I B. FirstAIDTechnique (Theory)
® DressingsandBandages. 10.
° Fastevacuationtechniques(singlerescuer). (BiRcticsl]

® Transporttechniques.
C. Firstaidrelatedwithrespiratorysystem
® BasicsofRespiration.
®  No breathing or difficult breathing, Drowning, Choking, Strangulation and hanging,
* Swelling within the throat, Suffocation by smoke or gases and Asthma.
D. FirstaidrelatedwithHeart,BloodandCirculation
®  Basics of The heart and the blood circulation.
®  Chestdiscomfort, bleeding.
D. FirstaidrelatedwithWoundsandinjuries
e Type of wounds, Small cuts and abrasions
e Head, Chest, Abdominal injuries
e Amputation, Crush injuries, Shock
E. FirstaidrelatedwithBones, JointsMusclerelatedinjuries
e  Basics of The skeleton, Joints and Muscles.

e  Fractures (injuries to bones). S
1 —ﬁ’,‘f—;’f
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fr. Fl’rstaidrelatedwlthNervoussystemandUnconscIousncss
®  Basics of the nervous system,

e Unconsciousness, Strok -
G. FirstaldrelatedwithGa;rrolntisfllrtwsalT:zZ: Mislons~seliures, Eplicpsy.
e  Basics of The gastrointestinal system,
e Diarrhea, Food poisoning.
H. FirstaidrelatedwithSkin,Burns
e Basics of The skin.
*  Burnwounds, Dry burns and scalds (burns from fire, heat and steam).
e  Electrical and Chemical burns, Sun burns, heat exhaustion and heatstroke.
*  Frost bites (cold burns), Prevention of burns, Fever and Hypothermia.

I FirstaidrelatedwithPoisoning 2
e Poisoning by swallowin jectii i
I J. Firstaidrelatedwi:;rBitesandsfi’ng: ses, Injection, Skin (Theory) ot
® Animal bites, Snake bites, Insect stings and bites (Beactical)
K. Firstaid related withSenseorgans
® Basic of Sense organ.
® Foreign objects in the eye, ear, nose or skin.
* Swallowed foreign objects.
L. Spec:ficemergencysatiationanddisastermanagement
e Emergencies at educational institutes and work
®  Road and traffic accidents.
e  Emergencies in rural areas.
e Disasters and multiple casualty accidents.
e Triage.
M. EmergencyChildbirth
BasicSexEducation .
® Overview, ground rules, and a pre-test
®  Basics of Urinary system and Reproductive system.
e  Male puberty — physical and emotional changes
e Female puberty — physical and emotional changes
T , 9
®  Male-female similarities and differences
mn e  Sexual intercourse, pregnancy, and childbirth (Theory)
®  Facts, attitudes, and myths about LGBTQ+ issues and identities
e  Birth control and abortion
e Sex without love — harassment, sexual abuse, and rape
e  Prevention of sexually transmitted diseases.
Mental Health and Psychological First Aid
e  Whatis Mental Health First Aid?
Mental Health Problems in the India
The Mental Health First Aid Action Plan 2
Understanding Depression and Anxiety Disorders (Theory) 10

Crisis First Aid for Suicidal Behavior & Depressive symptoms
What is Non-Suicidal Self-Injury?
Non-crisis First Aid for Depression and Anxiety
Crisis First Aid for Panic Attacks, Traumatic events
Understanding Disorders in Which Psychosis may Occur
Crisis First Aid for Acute Psychosis
Understanding Substance Use Disorder
Crisis First Aid for Overdose, Withdrawal
Using Mental Health First Aid .

e /17

(Practical)

e d
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SuggestedReadings: :

. IndianFlrStAidMannual-httpstl/www.lndlanredcross.org/publlcatlons/FA-manual.pdf

e RedCrossFirstAid/CPR/AEDInstructorManual

. https://mhfa.com.au/courses/publlc/types/youthedltlon4 .

. F|nke|hor,D.(2009).ThepreventlonofchlldhoodsexuaIabuse.Durham,NH:CrlmesAgalnstChIIdrenResearchCenter,www.unh.
edu/ccre/pdf/CV192. pdf

. KantorL.&LevltzN.(2017).Parents'vlewsonsexeducatlonInschools:HowmuchdoDemocratsandRepublicansagree?PLoSONE,

12(7):20180250.

oren§tein,P.(2016).GirIsand sex:Navigatingthecomplicated newlandscape.NewYork,NY:Harper.

SchW|egershausen,E.(2015,May28).TheCut.www.thecut.com/2015/05/most-women-are-catcaIled-before-they—turn-17.html

Wiggins,G.&Mchghe,J.(2008).Understandlngbydesign.AIexandra,VA:ASCD.

https://marshaIImemo.com/marsha|I~Dubllcatlons.php#8

SuggestedContinuousEvaluationMethods:
Assignments,Presentation,GroupDiscussion,andMCQ

Suggestedequivalentonlinecourses: ‘
. https://www.redcross.org/take-a-.class/first-aid/first-aid-training/first-aid-online
e  https://www.firstaidforfree.com/
e https://www.coursera.org/learn/psychological-first-aid
e  https://www.coursera.org/learn/mental-health

FUrther  SUBBESHIONS:.....cuueciiiercereeecrreeeneeseeesessserssseseesesens .




Wmme/class:Certificate Year:First Semester:Second

subject:Genetics and Genomics

CourseCode: B130201T CourseTitle:BlochemistryandPhysiology

Courseoutcomes:
Thestudentatthecompletionofthecoursewillllearn:

. TodevelopadeepunderstandingofstructureofblomolecuIeslikeprotelns,llpidsandcarbohydrates
. HowsimpIemolecuIestogetherformcomplex macromolecules.

o Tounderstandthethermodynamicsofenzymecatalyzedreactions.

. Mechanismsofenergyproductionatcellularandmolecularlevels.

o Tounderstand systemsbiologyandvariousfunctionalcomponentsofanorganism.

. Toexplorethecomplexnetworkofthesefunctionalcomponents.

. Tocomprehendtheregulatorymechanismsformaintenanceoffunctionin thebody.

Credits: 4 Core:Compulsory

Max.Marks:25+75= 100 Min.PassingMarks:40

TotalNo.ofLectures-Tutorials-Practical (inhoursperweek):L-T-P:4-0-0

Unit | Topics TotalNo.of
Lectures(6
0)
1 StructureandFunctionofBiomolecules 8
e Structure and Biological importance of
carbohydrates(Monosaccharides,Disaccharides,PolysaccharidesandGlycoconjugates)
o Lipids(saturatedandunsaturatedfattyacids,Tri-acylglycerols,Phospholipids,Glycolipids,
Steroids)
e Structure, Classification and General properties of a-amino acids;Essential and non-
essential a-amino acids, Levels of organization inproteins;Simpleand conjugateproteins.
] EnzymeActionandRegulation 8
e Nomenclature and classification of enzymes; Cofactors; Specificity ofenzymeaction
e Isozymes;Mechanismofenzymeaction
° Enzymekinetics;Factorsaffectingrateofenzyme-catalyzedreactions; Derivation of
Michaelis-Menten equation, Concept of KmandVmax, Lineweaver-
Burkplot;Enzymeinhibition;
e Allostericenzymesandtheirkinetics;Regulationofenzymeaction
mn MetabolismofCarbohydratesandLipids 8
° MetabolismofCarbohydrates:glycolysis,citricacidcycle,gluconeogenesis,phosphatepentos
epathway
e  GlycogenolysisandGlycogenesis
. Lipids---Biosynthesisofpalmiticacid;Ketogenesis,
o P-oxidation and omega -oxidation of saturated fatty acids with even and odd number of
carbon atoms i

v MetabolismofProteinsandNucleotides . -
e Catabolism of amino acids: Transamination, Deamination, Urea cycle

e Nucleotides and vitamins

¢  Review of mitochondrial respiratory chain, Oxidative phosphorylation, and its regulation

A}
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v | DigestionandRespiration

I ons i

Mechanical and chemical digesti

gestion of food; Absorpti i

: . 4 ; ptions of carbohyd i

i;ott:ns', Watefr, mln‘erals and vitamins; Histology of trachea and lung JEiaEs fpics
echanism of respiration, Pulmonary ventilation; Respiratory volumes and capacities;

Transport of oxygen and carbon dioxi
xide in blood Respiratory pigments, Dissociati
curves and the factorsinfluencing it; Control of respiration ' octen

Vi

CirculationandExcretion
e Components of blood and their functions ’

e Haemostasis: Blood clotting system, Blood groups: Rh factor, ABO and MN
e Structure of mammalian heart
[ ]

Fardlac cy_cle; Cardiac output and its regulation, Electrocardiogram, Blood pressure and
its regulation

e  Structure of kidney and its functional unit; Mechanism of urine formation

Vil

NervousSystemandEndocrinology
e  Structure of neuron, resting membrane potential

Origin of action potential and its propagation across the myelinated and unmyelinated
nerve fibers

e Types of synapse

Endocrine glands - pineal, pituitary, thyroid, parathyroid, pancreas, adrenal; hormones
secreted by them

e Classification of hormones; Mechanism of Hormone action

Vill

MuscularSystem 7

Histology of different types of muscle; Ultra structure of skeletal muscle; Molecular and

chemical basis of muscle contraction; Characteristics of muscle twitch; Motor unit, summation
and tetanus

SuggestedReadings:

1. Nelson&Cox:Lehninger’sPrinciplesofBiochemistry:McMiIIan(ZOOO)

2. ZubayetaI:PrinciplesofBiochemistry:WCB(1995)

3. Voet&Voet:BiochemistryVoIsl&Z:WiIey(2004)

4, MurrayetaI:Harper'sIIlustratedBiochemistry:McGrawHill(2003)EIIiottandEIliott:

5. BiochemistryandMolecularBioIogy:OxfordUniversityPress

6. Guyton, A.C. & Hall, J.E. Textbook of Medical Physiology. XI Edition. Hercourt Asia PTE Ltd. /W.B. Saunders
Company. (2006). 3 '

7. Tortora, GJ. & Grabowski, S. Principles of Anatomy & Physiology. X! Edition John Wiley & sons (2006).

8. Christopher D. Moyes, Patricia M. Schulte. Principles of Animal Physiology. 3rd Edition, Pearson Education

2016). . .
9 E—lill Rgchard W., et al. Animal physiology. Vol. 2. sunderland, MA: Sinauer Associates, (2004).

lb Chatterjee C C Human Physiology Volume 1 & 2. 11th edition. CBS Publishers(2016).
CourseBookspublishedinHindimaybeprescribedbytheUniverSItlesandColleges

. . . th
Course prerequisites: To study this course, a student must have had the subject biology in class/12

Suggested Continuous Evaluation Methods:

Total Marks: 25

HouseExamination/Test: 10 Marks . «
WrittenAssignment/Presentation/Project/TermPapers/Semmar. 10 Mar

Classperformance/ Participation: 5 Marks

Further Suggestions: None




programme/Class:Certificate Year:First Semester:Second
subject:Genetics and Genomics
CourseCode:B130202P/R CourseTitle:Biochemistry,HematologyandPhysiologyLab

Courseoutcomes:

Thestudentatthecompletionofthecoursewillbeableto:
o UnderstandthestructureofbiomolecuIeslikeproteins,Iipidsandcarbohydrates
. PerformbasichematologicalIaboratorytesting,

. gi;tingunshnormaIandabnormaIhematologicallaboratoryfindingstopredictthediagnosisofhematologicaldisordersan
iseases.

Credits: 2 Core:Compulsory

Max.Marks:25+75= 100 Min.PassingMarks:40

TotalNo.ofLectures-Tutorials-Practical (inhoursperweek):L-T-P:0-0-4

Unit Topics TotalNo.of
' Lectures(60)

Ninhydrintestfora-aminoacids. 20
Benedict’stestforred ucingsugarandiodinetestforstarch.
Testforsugarandacetonein urine.
QuaIitativetestsoffunctionalgroupsincarbohydrates,proteinsandlipids.
Actionofsalivaryamylaseunderoptimumconditions.

AWM R

Estimation of haemoglobin using Sahli’shaemoglobinometer 15
Preparation of haemin and haemochromogen crystals
Counting of RBCs and WBCs using Haemocytometer
TostudydifferentmammalianbloodcelltypesusingLeishmanstain.
Recordingofbloodpressureusingasphygmomanometer
Recordingofbloodglucoselevelbyusingglucometer

SUuhAwNeR

n 1. Study of permanent slides of Mammalian skin, Cartilage, 10
Bone,Spinalcord,Nervecell,Pituitary,Pancreas, Testis,Ovary,Adrenal, Thyroidand
Parathyroid

2. Recordingofsimplemuscletwitchwithelectrical stimulation(orVirtual)

3. Demonstrationoftheunconditionedreflexaction(Deeptendon

4. reflexsuchaskneejerkreflex)

v VirtualLabs(Suggestivesites)

https://www.vlab.co.in

https://zoologysan.blogspot.com

www.vlab.iitb.ac.in/vlab

www.onlinelabs.in

www.powershow.com

https://vlab.amrita.edu

https://sites.dartmouth.edu

15
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suggestedReadings:

Clark&Switzer.ExperimentalBiochemlstry.Freeman(ZOOO)

Berg,J.M., Tymoczko,J.L.andStryer,L.(2007).Blochemistry, VIEdition,W.H.FreemanandCo.,NewYork.
Tgrtora,GJ.&Grabowski,S.(2996).PrinclplesofAnatomy&PhysioIogy.XlEdltlonJohnWiley&sons
Vu:torP.Eroschenko.(200§).d|F|ore sAtlasofHistologywithFunctionalcorrelations.XlIEdition.LippincottW.&Wilkins,
Arey,L.B.(1974). HumanHistology.IVEdition.W.B.Saunders.
Kesar,SarojandVashishtaN.(2007).ExperimentalPhysiology:ComprehensiveManual.HeritagePublishers,NewDelhi

S GIE TN

CourseBookspublishedinHindimaybeprescribedbytheUniversitiesandColleges

Courseprerequisites:Tostudythiscourse,astudentmusthavehadthesubject biologyinclass/12"
Theeligibilityforthispaperis10+2 fromArts/Commerce/Science

SuggestedContinuousEvaluationMethods:

TotalMarks:25
HouseExamination/Test:10Marks
WrittenAssignment/Presentation/Project/TermPapers/Seminar:10Marks

Classperformance/Participation:5Marks

FurtherSuggestions:None

AttheEndofthewholesyllabusanyremarks/suggestions:U mver5|tymustensurelncorporatlon .
ofall04unitsincluding virtuallabsinpracticalevaluation. - ;//’Q_)
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Programme/Class:

Certificate Year:FirSt Semester:Second

CourseCode:Z020201

| Co-CurricularCourse .
. CourseTitle: Human Valuesand Environment studies

to

Courseoutcomes;
The mission of the course on Human Values
rticulatesolut

establi

shacor)tinuousinterestinthelearnerstoim
ation of

todisruptionsin human interactions effectinghumanvalues.This course works towards

and Environmental Studies is to create morally

uti .
ons to be truthful and just and to become responsible towards humanity. The course seeks

Ee ble it provetheirthoughtprocesswithintenttodevelopanewgener
ponsible citizens capable of addressing complex challenges faced by the society due

Buildingfundamental knowledgeoftheinterplayof markets,ethics,and law,
Lookatvarious challengesfaced byindividual tocounter unethicalissues
Lookatcoreconceptsforbusiness ethics

Lookatcoreconceptsof anti-corruption

Lookatcoreconcepts for amorallyarticulatesolutionevolvertomanagement issuesingeneral,
Issuesof sustainable developmentforabetter environment.
Toknowhowenvironmentaldegradationhas taken place.
Beawareofnegotiationsandinternationaleffortstosaveenvironment..
Howtodevelopsustainably?

Efforts taken up byUNin Sustainable Development.

Effortstakenbylndia inSustainableDevelopment.

environment. Upon finishing of the course students will be able to come up with using ethical
reasoning for decision making and frame ethical issues as well as operationalise ethical choices.

The course integrates various
facets of human values and environment.

The course intends to create a sense of how to be more responsible towards the

Credits:2

Max.Marks: 100 Min.PassingMarks:40

TofalNo.ofLectures-TutoriaIs-PracticaI(inhoursperweek):L-T-P:Z-O-O. S
AsthecourserequirestwoareasofHumanValuesandEnvironmentStudiesinstitutionscanevenoptfora

paralleldellveryi . -
| i ofLecture
Unit To:lc ;
Total=30
ristics, Types,DevelopingValue 02

ion-Values,Characte
HumanValues-Introduction-Va 3 !
systeminlndianOrganisation,ValuesnnBusnpessManagement,valqspas;:nanda'S .
Organisation Trans—culturalHUmanvaluesmManagement.Swaml ive
philosoph\}ofCharacterBuildin'g,

Gandhi'sconceptofSevenSins,APJAbduIKalam o3
viewonrole ofparents andTeachers.

LD ices=I :CorruptionandBribe,Privacy-
hdPresentPractices=Issues:Lor . o i
E:I:'c‘si?\\xgzzaé‘sodalMedia,Cyberthreats,Onl!'neShoppmgetc.Remedles

. iciesan icesinindian
I | BriberyAct, Introductiontosustainablepo ciesangipracticesinl o C




Economy.
Principlesof Ethics

Selcmarfa“dspiritualValuesinManagement-lntroduction-SecuIarandSpiritual
\éa ues, eature.s,Levelsofv‘alueImplementation.FeaturesofspirituaIVaIues,
orporateSocialResponsibility-Nature, Levels, PhasesandModelsofCSR,

COFPC}FMEGOvemar’lCE.CSRandModernBusinessTycoonsRatanTata,Azim Premji
andBillGates. :

HolisticApproachinDecisionmaking-Decisionmaking, thedecisionmaking

process,TheBhagavadGita:TechniquesinManagement,DharmaandHoIistic
Management.

DiscussionthroughDilemmas —

DilemmasinMarketingandPharmaOrganisations,movingfromPublictoPrivate—
monopolycontext,Dilemmaofprivatisation,Dilemmaonliberalization,Dilemmaon
socialmediaandcybersecurity,DilemmaonOrganicfood,Dilemmaon
standardization,Dilemmaon Qualitystandards.

CaseStudies

03

03

02

Ecosystem:Concept,structure&functionsofecosystem:producer,consumer,
decomposer, foodweb, food chain, energy flow, Ecological
pyramidsConservation of Biodiversity- In-situ & Ex- situ conservation of
biodiversityRoleofindividual in Pollution control
Human Population &
EnvironmentSustainableDevelop
ment '
India and UN Sustainable Development
GoalsConceptofcirculareconomyandentreprene
urship

EnvironmentalLaws?
InternationalAdvancementsinEnvironmentalConservation
IV | RoleofNational Green Tribunal

AirQualitylndex

Importanceof IndianTraditionalknowledgeonenvironment

Bioassessmentof EnvironmentalQuality
EnvironmentalManagementSystem .
Environmental ImpactAssessmentandEnvironmentalAudit

SuggestedReadings:

© N oYW

Afoundationcoursein HumanValuesand ProfessionalEthicsbyRR.Gaur,R. Sangalet.al
JUSTICE:What'stheRight ThingtoDo?Michael).Sandel.

HumanValuesbyA. N.TripathiNew Age International

EnvironmentalManagement byN.K. Uberoi
https://www.'un.o'rg/sustainabledevelopment/sustainable-development-goals/
h't'tpS:/IWWW.india.gov.in/my-government/schemes

islati 3/contents
ht'tpS://www.IegusIatlon.gov.uk/ukpga/2010/2
DanielKahneman,Th‘inking,FastandSlow;AllenLan_eN.ovZQ;l ISBN:9780141918921

(%‘A/@}w e



[ SuggestedContinuousEvaluationMethods-

In addition to the theoretical inputs the course will be delivered through case studies and
dilemmaS-ASSignmentS,Presentation,GroupDiscussions.ThiswiIlinstillinstudentasenseofdecisionmaking

andpracticallearning.Thecourse participantscan beevaluatedonthe following structure.
> Assignments(10)

> Presentation(10)
> Attendance (5)
> Finalexam (75)

\"_1- \//\ / )
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Fpro/gra;me/CIaSS:Diploma Year:Second Semester:Third \
Subject:Genetics and Genomics \
courseCode:B130301T Course Title: GeneticsandMolecularBiology \
Courseoutcomes:

Thestudentatthecompletionofthecoursewillbeableto have:
o Understandthebasicprinciplesofgenetlcsandhowgenes(earller
ca||edfactors)areinheritedfromonegeneratlonto another.
o UnderstandtheMendel'slawsandthedeviationsfromconventionalpatternsofinheritance.
Comprehendhowenvironmentplaysanimportantrolebylnteractingwithgeneticfactors.
AdetaiIedandconceptualunderstandingofmolecularprocessesviz.DNAtotrait.

AclearunderstandingoftheprocessesofcentraIdogmavlz.transcription,trans|ationetc.underlyingsurvivaland
propagation oflifeatmolecular level.

Understandingofhowgenesareultimatelyexpressedasproteinswhichareresponsiblefonhestructureand function
ofall organisms.

Learnhowfoursequences(3|ettercodons)generatethetranscriptsoﬂifeanddeterminethephenotypesoforganisms.
Howgenesareregulateddifferentlyatdifferenttimeandplaceinprokaryotesandeukaryotes.

Credits:4 Core:Compulsory
Max.Marks:25+75 Min. Passing Marks: 40
TotalNo.ofLectures-Tutorials-Practical(inhoursperweek): L-T-P:4-0-0
Unit | Topic Total  No.
ofLectures(6
0)
| e Basicprinciplesofheredity:Mendel’slaws,monohybridanddihybrid crosses 7
e CompleteandincompleteDominance
e Penetranceandexpressivity
Il e Genic Sex-Determining Systems, Environmental 7
SexDetermination,SexDeterminationinDrosophila,SexDetermination inHumans
o Sex-linkedcharacteristicsandDosagecompensation
] e ExtensionsofMendelism:MultipleAlleles,Genelnteraction 8
e ThelnteractionBetweenSexandHeredity:Sex-InfluencedandSex-
LimitedCharacteristics
e Cytoplasmicinheritance,GeneticMaternalEffects
v e Genomiclmprinting,Anticipation 8
e InteractionBetweenGenesandEnvironment:EnvironmentalEffectsonGeneExpr
ession,
e InheritanceofContinuousCharacteristics
v e  Finestructureofgene 6
e RNApolymerases
e Transcriptionfactorsandmachinery
® Formationofinitiationcomplex
e Initiation,elongationandtermination oftranscriptioninprokaryotesand eukaryotes

1 / e ——1
(QJ% et C




Vil

|

e TheGeneticcode 8
e Ribosome

e Factorsinvolvedintranslation
AminoacylationoftRNA,tRNA-identity,aminoacyltRNAsynthetase
Initiation,elongationandterminationoftranslationinprokaryotesandeukaryotes

Regulationofgeneexpressioninprokaryotes: lacandtrpoperonsinE.coli 8
e Regulationattranscriptionallevel,Post-

transcriptionalmodifications:Capping,Splicing,Polyadenylation
¢  RNAediting.

vill

Regulationofgeneexpressionineukaryotes 8
Roleofchromatiningeneexpression

Regulationattranslationallevel,Post-translationalmodifications:protein
foldingetc.

e Intracellularproteindegradation
o Genesilencing,RNAinterference(RNAI)

SuggestedReadings:
1. Cooper: Cell: A Molecular Approach: ASM Press (2000).
2. Karp: Cell and Molecular Biology: Wiley (2002).
3. Watson et al. Molecular Biology of the Gene. Pearson (2004).
4. Lewin. Genes VIII. Pearson (2004).
5. Pierce B. Genetics. Freeman (2004).
6

De Robertis. Cell and Molecular Biology CCH, a Wolters Kluwer Business 8th Edition

CourseBookspuinshedinHindimaybeprescribedbytheuniversitiesandCoIIeges

Thiscoursecanbeoptedasanelectivebythestudentsoffollowingsubjects:
Theeligibility forthispaperis10+2 withBiologyasoneofthesubject

SuggestedContinuousEvaluationMethods:
HouseExamination/Test:10Marks

WrittenAssignment/Presentation/ Project/TermPapers/Seminar:10Marks
Classperformance/ Participation:5Marks

FurtherSuggestions:None




Programme/Class:Diploma Year:Second

Subject:Genetics and Genomic
CourseCode:B130302P

Courseoutcomes:
Thestudentatthecompletionofthecoursewillbeableto

. Understandtheba‘sicprlnciplesofgenetlcsandhowgenes(earlIer
calledfactors)arelnheritedfromonegeneratlonto another
* Prepareslidestostudychromosomes.

C i .
OmP"ehendhowen.wronmenthaysammportantrolebyinteractlngwithgeneticfactors.

Semester: Third

(7]

CourseTitIe:Genetics&MoIecuIarBioIogyLab

Credits:2 Core:Compulsory

Max.Marks:25+75 ' .| Min. Passing Marks: 40
TotalNo.ofLectures-Tutorials-Practical(inhoursperweek):L-T-P:0-0-4

Unit | Topic v TotalNo.of
Lectures(60)
1 1. Maintenance of Drosophila culture as a genetic model. 15
2. Study of mutant phenotypes of Drosophila.
3. Preparation of polytene chromosomes.
4. Study of sex chromatin (Barr bodies) in buccal smear and hair bud cells (Human).
| 1. To measure absorbance in Colorimeter or Spectrphotometer. 15
2. To prepare dilutions of Riboflavin and verify the principle of spectrophotometry.
1 1. Demonstration of DNA extraction from blood or tissue samples. 15
2. To estimate amount of DNA usingspectrophotometer.
v VirtualLabs(Suggestivesites) 15

www.labinapp.com

www.uwlax.edu

www.labster.com

www.onlinelabs.in

www.powershow.in

https://vliab.amrita.edu :
info@_gremiereducationaltechnologyies.com
https://li.wsu.edu

SuggestedReadings:

1. Sambrooketal.MolecularCIoningVolsl,II,III.CSHL(2001).
2. Primrose.MolecularBiotechnoIogy.Panima(2001).
3. Clark&Switzer. Experimenta|Biochemistry.Freeman(2000)

CourseBookspuinshedinHindimaybeprescribedbytheUniversitiesandCoIIeges
Thiscoursecanbeoptedasanelectivebythestudentsoffollowingsubjects:
Theeligibilityforthispaperis10+2fromArts/Commerce/Science
SuggestedContinuousEvaIuationMethods:

HouseExamination/Test:10Marks L inar:10Mark
WrittenAssignment/Presentation/Project/ Ter mPapers/Seminar:10Marks

: ]
Classperformance/Participation:5Marks

AttheEndofthewholesvlIabusanyremarks/suggeétiOf‘S?UniVefSitYmUStenSUfeinCOfPO"aW
ofallO4unitsincluding virtuallabsunpractlcaIevaluatlo'rl;, .- /} @4
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Programme:Certificate

Year:Second

_ Semester:Third
CourseCode:2030301_| Co-CurricularCourse — ]

Courseoutcomes: CourseTItIe:Physlcal EducationandYoga
studentswilllearntheintroductionofph

sicalE i
y ducatlon,ConceptofﬂtnessandweIIness,WeightmanagementandIifestyle

fYogawIthmentaIhealthandvalue

Credits: 2 solearnabouttheas ectsoftheTraditionalgamesofindia.
Max.Marks: 25+75 Compulsory

Tot : Min.PassingMarks:
alNo.ofLectures—TutorlaIs-Practical(inhoursperweek):L-T-P:2-O-0

Unit Tobi No.
apics , ofLecture

s
Total=30

PhysicalEducation:
®* Meaning, Definition,AimandObjective.
MisconceptionAboutPhysicalEducation.
Need, Importance~andScopeofPhysicalEducationintheModernSociety.
PhysicalEducationReIationshipwithGeneraIEducation. 6 Theory
PhysicalEducationinlndiabeforelndependence.PhysicalEd
ucationinindiaafterindependence.

ConceptofFitnessandWellness: :
e Meaning, Definition and Importance of Fitness and Wellness.
e Components of Fitness.
e Factor Affecting Fitness and Wellness.

WeightManagement:
e Meaning and Definition of Obesity.
e Causes of Obesity.
l e Management of Obesity. g ;heotr'y 1
e Health problems due to Obesity. ractica
Lifestyle:

e Meaning, Definition, Importance of Lifestyle.

e Factor affecting Lifestyle. .
e Role of Physical activity in the maintains of Healthy Lifestyle.

YogaandMeditation:
e Historical aspect of yoga.
Definition, types scopes & importance of yoga. -
Yoga relation with mental health and value education.
i i i i d sports. 2 Theory
lation with Physical Education an . . .
;Z$;;§on of Asana, differences between asana and physical exercise. 6 practical

Definition and classification of pranayama.

Difference between pranayama and deep breathing.

Bhujang Asana, Naukasana,
ical: raya-Namaskar, Bhuj
e irBe sana, ShaTIasaﬁa, Makrasana, Dhanurasana,

Halasana, Vajrasan, Padma 52 /,La/f

m

!



aE Tad Asana.

Pranayam: Anulom, Vilom.
TraditionalGamesofindia:
e Meaning.
e Types of Traditional Games-
% Gilli- Danda ¥Kanche
<*Stapu
+ Gutte, etc.
e Importance/ Benefits of Traditional Games.
e How to Design Traditional Games. 2 Theory
RecreationinPhysicalEducation: 6 Practical
e Meaning, Definition of Recreation.
e Scope and Importance of Recreation.
e General Principles of Recreation.
Types of Recreational Activities.
e Aerobics and Zumba.( Fir India Movement)

SuggestedReadings:
Singh,Ajmer,PhysicaIEducationandOlympicAbhiyan, ”KalayaniPublishers",NewDeIhi,RevisedAddition,
2006
Patel, Shri krishna, Physical Education, “Agrawal Publishers”, Agra, 2014-15Panday, Preeti,SharirikShikst
Sankalan,“Khel SanskritiPrakashan,Kanpur
Kamlesh M.L., “Physical Education, Facts and foundations”, Faridabad P.B. Publications.
B.K.S. Yengar, &quot;Light and Yog. Yoga Deepika&quot;, George Allen of Unwin Ltd., London,198:
BrajBilari Nigam, Yoga Power &quot;TheKpath of Personal achievement&quot; Domen and Publist

New Delhi, 2001.
Indira Devi, &quot;Yoga for You&quot;,

Publishers, New Delhi - 2001.
Jack Peter, &quot;Yoga Master the Yogic Powers&quot;, Abhishek Publications, Chandigarh, 2004.

Janice Jerusalim, &quot;A Guide To Yoga&quot; Parragon Bath, Baiihe-2004.
CIEUMEREDS ORI e, S ICRREC LR TEfeeett, 2007
Suggested Continuous Evaluation Methods:

> Assignments ( 10)

» Presentation (10)

> Attendance (5)
» Final exam ( 75)

Suggested equivalent online courses:

e IGNOU. 3 g
° RajarshiTandanOpenUmversnty.

Gibbs, Smith Publishers, Salt Lake City, 2002 Domenand

..............................
-----------------------------------------------------------
veo
----------------

Further  Suggestions:




programme/Class:Diploma .
ﬁ.second Semester:Fourth

Subject:Genetics and Genomics

seCode:B13040
Cour 1T CourseTItIe:AppIied,CancerandCIinicaIGenetics

Courseoutcomes:
Thestudentatthecompletionofthecoursewillbeableto-

gggﬁ‘: i::;:ithdipf;nCiples?fgenetic engineering,andtheapplicationsofbiotechnology.
red Z (o] NAtestlrrgandutilityofgeneticengineeringinforensicsciences.
T be:tzlrn- ep;hconceptlonofCancerBioIogyespeciaIchancerpathophysiology.

‘ l:ln erstand the molecular biology of Cancer i.e. at the gene level & different
repairmechanismsthat occursat thelevel ofDNA,
Tosumplnfy&clearthereasonsforindividualtoindividuaIvariations&tounderstandthenewer&classicalmodesofca
ncer therapy
Studyaboutthevariousdiseases.

.Know the. genetic risks & management to help the expecting couples to anticipate genetic disorders
indevelopingfoetus.
Enablestudentstogetemploymentinpathology/Hospital.

Credits:4 Core:Compulsory
Max.Marks:25+75 Min. Passing Marks: 40
TotalNo.ofLectures-Tutorials-Practical(inhoursperweek):L-T-P:4-0-0
Unit Topic TotalNo.of
Lectures(60)
| e Recombinant DNA Technology, Molecular cloning, RestrictionEnzymes, DNA 10
modifying enzymes, Cloning Vectors, Ligation,genomiclibraries
e Selectionand identificationofrecombinantcells
e Genetransfertechniques,Developmentoftransgenics
e Genetherapy,Cropandlivestockimprovement,
e DevelopmentofDNAdrugsandvaccines
| e Nucleic acid fractionation, detection by electrophoresis, 8
DNAsequencing,polymeraseChainReaction(PCR),primerdesigning,DNAfingerprinting,sit
edirectedmutagenesis,RFLP
° Oligonucleotidesynthesis,preparationofprobes,hybridization,Southern,Northern
andsouth-western blotting
e Detection of proteins, PAGE, ELISA, western blotting, hybridomatechnology
° DNAdiagnostics—-geneticanaIysisofhumandiseases,detectionofandunknown mutations
i e Characteristicsofcancercells,Apoptosis 4
e Histopathology
e Typesofcancerandtheirsymptoms
e Celltransformationandtumorigenesis
e Proto-oncogenes, Oncogenes,Tumour suppressor genesDNA repairgenes
e DNArepairmechanisms =
v e Metastasis
. Tumourspeciﬁcmarkers,DNAmarkers
o SingleNucIeotidePolymorphisms(SNPs)
e Cancertherapy&treatment




\"/l

v e Epigeneticmodifications
e Genomicinstability
e Cancerandenvironment
. Physical,ChemicaI,Blologlcalcarclnogens
® Humankaryotype
. chromosomalanomallesanddlseases

Pedigreeanalysis

. lntrqductlon to pathogenic organisms: viruses, bacteria,
fungi,protozoa,andworms.

ommonparasites: 7rypanosoma,
GiardiaandWuchereria

Mo i i .
desoflnherltance,Autosomaldomlnant,AutosomaIrecessive,x-linked,Y-linked

¢ Stl'ucmre'l'fe")’cl'3,Pathog'b‘nicity,includingdiseases,causes,symptomsandcontrolofc

Vil ® Inbornerrorsofmetabolism
e Tripletrepeatdisorders
®  Monogenicdisorders
e  Multifactorialdiseases
® Genomeimprintingsyndromes
e Mitochondrialsyndromes
Vil e Predictivemedicine
e  Associationstudies
e Managementofgeneticdisorders
e (Calculationofgeneticrisk
e  Populationscreening
SuggestedReadings:
1. Sambrooketal.MolecularCloningVolsl,I1,111.CSHL(2001).
2. Primrose.MolecularBiotechnology.Panima(2001).
3. Sudbery.HumanMolecularGenetics.Prentice-Hall(2002).
4. Wilson.ClinicalGenetics-AShortCourse,Wiley(2000).
5. Pasternak.AnlintroductiontoMolecularHumanGenetics.Fritzgerald(2000).

CourseBookspublishedin HindimaybeprescribedbytheUniversitiesandColleges

Thiscoursecanbeoptedasanelectivebythestudentsoffollowingsubjects:

Theeligibility forthispaperis10+2 withBiologyasoneofthesubject

SuggestedContinuousEvaluationMethods:

HouseExamination/Test:10Marks -
WrittenAssignment/Presentation/ Project/TermPapers/Semlnar:10Marks

Classperformance/Participation:5Marks

FurtherSuggestions:None

|




[Programme/Class:Degree

Year:Second

subject:Genetics and Genomics

Semester:Fourth

CourseCode:B130402P/R -
/ \l io;rseTltle:AdvancedGeneticsandGeneticCounseIing
a

Courseoutcomes:

ThestudentatthecompIetionofthecoursewillbeableto-
. Havehands-ontraininginmolecuIarbiologytechniques

. Understa.ndthe[?rinciplesofgeneticengineeringwithhands-
onexpenmentsnnmutationdetection,testingoﬁ

. GetintroducedtoDNAtestingandutilityofgeneti
° Havethefeelofvisitingclinics,pathologylabs,ho

nfectiousdiseaseslike Covid 19.
cengineeringinforensicsciences.
spitalstocollectdataandinteractwiththepatientsandtheir family.

Credits:2 Core:Compulsory
Max.Marks: 25+75 Min. Passing Marks: 40
TotalNo.ofLectures-TUtoriaIs-PracticaI(inhoursperweek): L-T-P:0-0-4
Unit | Topic ‘ TotalNo.of
Lectures(60)

I e Estimationofproteinsin differentsamples 15

e DNAextractionfromblood.

e QuantificationofDNAusingspectrophotometer.
Il e  AgarosegelelectrophoresisfordetectionofDNA. . ' 15

e RestrictiondigestionofLamdaDNAusingteachingkit.

e  Preparation of human karyotype and study ‘
thechromosomalaberrationswithrespecttonumber,translocation, deletion etc. from the
picturesprovided.

e Topreparefamilypedigrees.

n e Demonstration of DNA fingerprinting usingteachingkit. 15
e DemonstrationofMultiplexPolymeraseChainReaction (mPCR)usingteachingkit.

e VisittoClinic

v Virtual Labs (Suggestive sites) 15

Gel Documentation System-https://voutu.be/WPpt3-FanNE
Colorimeter-https://youtu.be/v4aK6GObGuU
PCRPart1-https://youtu.be/CpGX1UFSI4A
PCRPart2-https://youtu.be/6IcHAYPTAEW

DNA isolation Part 1-https://youtu.be/QE7UI0INYOA

DNA isolation part 2-https://youtu.be/-efr HFeHxM

DNA curve-https://voutu.be/ubLSQxTeuG4
Spectrophotometer-htt s://youtu.be/ubl8QxTeuG4

AgarosePartl—httgs:Myoutu.beﬂgvHPFww--g T

LNV RAEWDNPE

Agarosepart2-https://youtu.be j bOZCHNsSE- >
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suggestedReadings:

1.

Sambrooketal.MolecularCloningVolsl,II,I11.CSHL(2001).
2.

Primrose.MolecularBiotechnology.Panima(2001).
CourseBookspublishedinHindimaybeprescribedbytheUniversitiesandColleges

Thiscoursecanbeoptedasanelectivebythestudentsoffollowingsubjects:
Theeligibilityforthispaperislo+2fromArts/Commerce/Science

SuggestedContinuousEvaluationMethods:
HouseExamination/Test:10Marks

WrittenAssignment/Presentation/Project/TermPapers/Seminar:10Marks
Classperformance/Participation:5Marks

FxrtherSuggestions:None

AttheEndofthewholesyllabusanyremarks/suggestions: :Universitymustensureincorporation
ofall04unitsincluding V|rtuallab5|npract|calevaluatlon/7
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Programme/Class:Degree

Year:Third

subject:Genetics and Genomics

Semester:Fifth

CourseCode: B130501T j

Courseoutcomes:
Thestudentatthecompletionofthecoursewillbeableto-T
o Understandhowthesinglecellformedatfertilisatio;qf
. Integrategenetics,molecularbiology,biochemistry'

e Understandavarietyofinteractingprocesses,which
features. :

Cou itle:
rseT'tle'D“’V‘Elopmen'ial,POpuIation&BehaviouralGenetics

. Learnabou.tthegent.eticforceswhichareresponsibleformolecularevolution.
e Lea rnthedlfferentklndsoftraits,theinfluenceofenvi ronmentetc
° Understandthegeneticbasisofallbehaviora|disorders

hestudentatthecompletionofthecoursewillbeableto:
ormsanembryoandthenafulladultorganism.
cellbiology,anatomyandphysiologyduringembryonicdevelopment
generateanorganism’sheterogeneousshapes,size,andstructural ‘

Credits:4

Core:Compulsory

Max.Marks:25+75= 100

Min. Passing Marks: 40

TotalNo.ofLectures-Tutorials-Practical(inhoursperweek):L-T-P:4-0-0

Unit

Topic

TotalNo.of
Lectures(60)

MicroevolutionandMacroevolution
Allelefrequencies,genotypefrequencies
Hardy-WeinbergequiIibriumandconditionsforitsmaintenaﬁce
Forcesofevolution:mutation,migration,naturalselection,geneticdriftetc

8

Quantitativegenetics:Genotypeandphenotyperelation
Effectofenvironment,penetrance,expressivity,phenocopy
Geneinteractionsandmodifyinggenes
Inheritanceofquantitativetraits—continuousanddiscontinuousvariation
Polygenicinheritance,geneticvariance,heritability

Geneticsofanimalandhumanbehavior
selectionstudies,inbredstrainstudies
Twinandadoptionstudies
Linkageandassociationstudies
Learningandmemory

Psychologicaldisorders
Mentalretardation
Learningdisorders
Mooddisorders
Anxietydisorders

personalitydisorders

Gametogenesis,Fertilization
Cleavagepattern
Gastrulation,fatemaps

Developmentalmecha nicsofcellspecification

Morphogenesisandcelladhesion

Vi

Genesanddevelopment
Molecularbasisofdevelopment
Differentialgeneexpression
Geneticdeterminationofsexin C.elegans,

vil

o Earlydevelopmentofvertebrates(fish,birds&rj

ammals)

Drosophilamelanogaster and mammals

¢ /E /;\w,,\v\/ e




r_’— . Metamorphosis,regenerationandstemcells
Environmentalregulationofde

‘ velopment
ThedynamlcsofW

Vil

Developmentofeye,kidney,limb
Metamorphosis:thehormonaIrea i
o Regeneration:salamanderlimbs,

*__Aging:thebiologyofsenescence
SuggestedReadings:

1. EssentialDeveIopmentalBiolo

2. DevelopmentalBiology:From
(2009).

CurrentTopicsinl?evelopmentalBioIogy:RogerA.Pedersen,GeraldP.Schatten,Elsevier.(1998).
DevelopmentalbloIogy:WernerA.MﬁIIer,SpringerScience&BusinessMedia.(2012).

gy:JonathanM.W.SIack,(3rded.),WiIey-BIackweII.(2012).

DevelopmentaIBiology:MichaeIJ.F.Barresi,ScottF.Gilbert,OxfordUniversityPress.(2019).
Genetics:BenjaminPierce,Freeman,2004

BehaviouraIGeneticsPlominetalFreeman,ZOOl

0 NGO UL AW

CourseBookspubIishedinHindimaybeprescribedbytheUniversitiesandColleges

aCelltoanOrganism(Genetics&EvoIution)eBook:RussHodge,InfobasePublishing

HumanEmbryologyandDevelopmentaIBiologyE-Book:BruceM.CarIson,ElsevierHealthSciences.(2018).

Thiscoursecanbeoptedasanelectivebythestudentsoffollowingsubjects:

Theeligibility forthispaperis10+2 withBiologyasoneofthesubject

SuggestedContinuousEvaluationMethods:
HouseExamination/Test:10Marks
WrittenAssignment/Presentation/Project/TermPapers/Seminar:10Marks
Classperformance/Participation:5Marks

FurtherSuggestions:None

AttheEndofthewholesyllabusanyremarks/suggestions:

e



programme/Class:Degree

subject:Genetics and Genomics
CourseCode: B130502T

Year:Third Semester:Fifth

Course Title: BiostatisticsandBioinformatics

Courseoutcomes:
Thestudentatthecompletionofthecoursewillbeableto:

Understandtheimp.ortanceofbiostatisticsinthestudyofpopulationgenetics.
Understandtheavailablestatisticalsoftwaresandlearntousethem

Getintroducedtocomputers

Learnaboutthedifferentdatabasesavailableontheinternetandutilizethem.

Applicationofbioinformaticstools.

Credits:4

CoreCompulsory/Elective

Max.Marks:25+75= 100

Min. Passing Marks: 40

TotalNo.ofLectures-Tutorials-Practical(inhoursperweek):L-T-P:4-0-0

Unit

Topic

TotalNo.of
Lectures(60)

BiologicalData

e Datasummarizing:frequencydistribution

e Graphicalpresentation—bar,piediagram,histogram
e Typesofstatisti cs:inferentialanddescriptive

e Parametricandnon-parametrictests

Measuresofcentraltendency

e Calculationsofmean,median,mode,
e Elementaryideaofprobabilityandapplication

12

Measuresofdispersion

e RangeandMeandeviation

e Standarddeviation

e Skewness,KurtosisCorrelation

Correlationandregression

U Typesandmethodsofstudyingcorrelation
KarlPearson'scoefficientofcorrelationanddetermination

[ )
° Regressionequation(XonYandYonX)
[ )

Regressionlines

10

Testsofsignificanceandtheirapplication
o Testsofsigniﬁcance:oneandtwosampletests,t-test

o Chi-squaretest,Z-test,F-test

Analysisofvariance

ANOVA:onewayandtwoway
ComputerBasics

o Basics(CPU,I/Ounits)andoperatingsystems
. Conceptofhomepagesandwebsites,

Vi

WorldWideWeb,URLs,usingsearchengines

Databases

e Databases:nucleicacids,genomes
e Proteinsequencesandstructures

e Bibliography

vii

SequenceAnalysis
e Dynamicprogramming

o PainNiseandmultiplesequencealig

Qe

nments /—j




BLAST

Vil | PhylogeneticAnalysis
e  CLUSTALW )
* Phylogeneticanalysis

Proteinstructureprediction

SuggestedReadings:

gios.ta?isticalAnalysis'(FourthEdition)byJerroldH.Zarr,PearsonEducationlnc.,DeIhi.
t.atlstlf:aI.Methods(EughthEdition)byG.W.SnecdecorandW.G.Cochran,WiIIeyBlackwell
Buostatlstlcs(TenthEdltion)byW.W.DanielandC.L.Cross,WiIey '

Introductory Bit?l?gical Statistics (Fourth Edition) by John E. Havel, Raymond E. Hampton and Scott J.Meiners
WestheadetalBlomformatics:lnstantNotes.VivaBooks(2003). '

LAl ol A o

cOurséBookspublishedinHindimaybeprescribedbytheUniversitiesanchlIeges

ThiscoursecanbeoptedasaneIectivebythestudentsoffollowingsubjects:
Theeligibility forthispaperis10+2 withBiologyasoneofthesubject

SuggestedContinuousEvaluationMethods:
HouseExamination/Test:10Marks
WrittenAssignment/Presentation/Project/TermPapers/Seminar:10Marks
Classperformance/Participation:5Marks

FurtherSuggestions:None




courseCode: B130503P

Courseoutcomes:

. Enablestudentstotakeupres

programme/Class:Degree Year:Third

subject:Genetics and Genomics

Semester:Fifth

Course Title: DevelopmentaIandComputationalBiologylab

Thestudentatthecompletionofthecoursewillbeableto:

* Apply knowledgeand awarenessofthe
existing  software effectively

usethisinformationincomputermodeling.

. e Use bioinformatics tools to fi

* GetemploymentinHospitals/

Dlagn.osticandforensiclabs/CounseIfamiIieswithgeneticdisorders.
earchinbiologicalsciences.

basicprinciples and conceptsof biology, computer scienceand mathematics
to  extract information from large  databases and to

nd out evo'UtionarV/Phylogenetic relationship of organisms using genesequences.

Credits: 2

Core:CompuIsory

Max.Marks: 25+75= 100

Min. Passing Marks: 40

TotaINo.ofLectures-TutoriaIs-PracticaI(inhoursperweek):L-T-P:O-O-4

SRkt Topic TotalNo.of
Lectures(60)
I ® Window preparation to study the development of chickatdifferent timeperiods. 10
. AppIicationtogeneticproblems,usingstatisticalsoftwares.
° MeasurethepreandpostclitelIarlengthsofearthwormsandcalculatemean,median,mode,stan
darddeviationetc.
® Measuretheheightandweightofallstudentsinthe
e classandapplystatistical measures.
1} e MSWord,MSPowerpoint,MSExcel, etc 15
AdobePhotoshop,usinginternet,E-mail -
e Searchengines,homepagesetc.
] e TolearnsequenceanalysisusingBLAST 20
e TolearnMultiplesequencealignmentusingCLUSTALW
e  Protein structure prediction (ExPasy, PROSITE).
e TolearnaboutPhylogeneticanalysisusingtheprogrammePHYLIP.
e TolearnhowtoperformPrimerdesigningfor
e PCRusingavailablesoftwaresetc. =

Virtual Labs (Suggestive sites)
1. UsesoftwareslikePrimer3,NEBcutter

2. NCBI,BLAST,CLUSTALW,PHYLIP

SuggestedReadings:

Primrose&Twyman.Pri

= D e

Hartl&lones.Genetics:principle
Sambrooketa/.MolecularCIoningVolsl,II,III.CSHL(2001).

Primrose.MolecularBiotechnoIogy.Panima(2001).

ncipIesofGenomeAnalysisandGenomics.Blackwell(2003).
s&AnalsysisofGenes&Genomes.Jones&BartIett(1998).

COurseBookspublishedinHindimaybeprescribedbytheUniversitiesandCoIleges

Thiscoursecanbeoptedasanelectivebythestuden

tsoffollowingsubjg_cigi .

Theeligibilityforthispaperis10+2

fromArts/Commerce/Science—" ) .
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suggestedContinuousEvaluationMethods:
HouseExamination/Test:10Marks

WrittenAssignment/Presentation/ Project /TermPap ers/Seminar:10Marks
Classperformance/Participation:5Marks '

FurtherSuggestions:None

Attheendofthewholesyllabusanyremarks/suggestions:U niversitymustensureincorporation

ofaII04unitsincludingvirtuallabsinpracticalevaluation.
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Programmelclass:Degree | Year:Third | Semester:Sixth

subject:Genetics and Genomics

de:B1306
courseCode 01T | CourseTitle:immunogenetics&MicrobialGenetics

Courseoutcomes:
Thestudentatthecompletionofthecoursewillbeableto:

une s Ste i i i

: 3:3:::::3*2:‘!;?:0ncept,theirorganisationandexpressionandthelrsignificanceinorgantransplants.
rencebetween monoclonalandpolyclonalantibodies,cytokinesandcomplimentsystem.
o Und.erstandthecausesandeffectsofautolmmunediseasesHyperactlvityreactions,variousimmunodeficien
cydiseases,theirtreatment and prevention,
e Learnaboutmodernvaccineslikeconventional, DNAandrecombinantvaccines.
o Learnaboutmicrobes,theirlifecycle,infectiousdiseasescausedbythemandtheirapplicationinfermentationtechnolog

y.
Credits:4 Core:Compulsory
Max.Marks:25+75= 100 Min. Passing Marks: 40
TotalNo.ofLectures-Tutorials-Practical(inhoursperweek):L-T-P:4-0-0
Unit Topic Total No.
ofLectures(6
0)
| e Introductiontolmmunesystem,iImmunityanditstypes 6
e Innateand Adaptivelmmunity
e HumoralandCellmediatedimmunity
] ° Structureandfunctionsofdifferentclassesoﬁmmunoglobulins 10
e ActivationanddifferentiationofBandTcells
e ImmunoglobulinandT-cellreceptorgenes
e  Molecularmechanismofantibodydiversity.
e Monoclonalantibodies
i e HLAcomplex 8
. OrganizationofClasslandlIHLAmoIecules
e ExpressionofHLAgenes
e  Cytokines
v e Complementsystem 10
U Antigenprocessingandpresentation
e Antigen-antibodyinteractions
e Autoimmunediseases
o Hypersensitivityreactions
¢ Immunodeficiencies
e Vaccines
v . Methodsofgenetransferinbacteria:conjugation,transformation,transduction 6
e Geneticanalysisofmutants
° RecombinationandGeneticmapping
vi e Molecularbiologyofpathogens 4
e Mechanismofdrugresistance N




vil

vill

rf. MicrobialandFermentatlontechnolog
e Methodsofenzymeproduction Y

¢ Immobilizationofenzymes

Synthesisofmicroblalandre
NESL combinant
e Applications:Bioreactors Products

10

Lifec
Vdesandadvantagesoforganlsmscommonlyusedingenetlcstudles. 6

Genesandgeneproductsindifferentmodel systems:T4and
)\phages,E.coIi,Saccharomycescerevisae

SuggestedReadings:

EssentiallmmunologyRoittBlackwell, 2003

Immunology-AshortCourseBenjamin etalWiley,2000
ModernMicrobialGeneticsStreips&YasbinWiley2002
FundamentalsofBacterialGeneticsTrun&Trempy,Blackwell,2004
Microbiology:Principles&Explorations,Black, Wiley,2002
ThomasJ.Kindt,RichardA.Goldsby,BarbaraA.Osborne,Janiskubylmmunology. WHFreeman(2007).
DelvesPeter J.,MartinSeamusJ.,BurtonDennisR.,RoittlvanM.Roitt'sEssentialImmunology,13thEdition.Wiley
Blackwell(2017).

ShettyNandinilmmunologylntroductoryTextbook.NewAgelnternational.(2005)

Nowywewbh=

®

CourseBookspublishedinHindimaybeprescribedbytheuniversitiesandColIeges

Thiscoursecanbeoptedasanelectivebythestudentsoffollowingsubjects:
Theeligibilityforthispaperis10+2with Biology asoneofthesubject

SuggestedContinuousEvaIuationMethods:
HouseExamination/Test:10Marks

WrittenAssignment/ Presentation/ Project/TermPapers/Seminar:10Marks
Classperformance/Partici pation:5Marks

FurtherSuggestions:None

7

AttheEndofthewholesyllabusanyremarks/suggestions:None/ \ 4;// ‘



We/Class:Degree Year:Third
subject:Genetics and Genomics Semester:Six

CourseCode:B130602T | CourseTitIe:Genomics

Courseoutcomes:

Thestudentatthecompletionofthecoursewilllearn:
o ThelatestinDNAandproteinsequencingandHumanGeno Proj
o Thediversityofgenomesandgenefunctions. metroleet
e Thegenotype-

phenotypeinteractionsandhowgeneticmak ivi
eupofindividua i indi i i
responctodrogs toxicity et p Isleadtodifferencesindiseasemanifestationsand

Thestate-of-arttechniqueslikemicroarraytechnology,2D-electrophoresis, proteinsequencingetc.

Credits:4 Core:Compulsory
Max.Marks:25+75= 100 Min.PassingMarks: 40
TotalNo.ofLectures-Tutorials-Practical(inhoursperweek):L-T-P:4-0-0
Unit | Topic TotalNo.of
Lectures(60)
| - o Overviewofprokaryoticandeukaryoticgenomes 8
e Humangenomeproject
e Mappingstrategies
e Mitochondrialgenomeand nucleargenome
I e Genedensity 8
e CpGislands
e Genefamiliesandsuperfamilies:geneduplication
e Pseudogenes,repetitiveDNAandtransposableelements
1] e Conservationofgenomes 8
e Diversityofgenomes
e Genomesize
e Organizationofgenes
v e C-value,numberofgenesandcomplexityofgenomes 8
° Comparativegenomicsasanaidtogenemapping
e Studyofhumandiseasegenes
Vv o Definitionoftranscriptome 4
e Definitionofproteome
° Conceptoftranscriptomics,proteomicsetc.
VI e Microarraytechnology 8
e 2D-electrophoresis
e Proteinsequencing
° Prediction,diversityandmultiplicityofproteinandgenefunctions
vil e Personalizedmedicine 4
° Conceptofpharmacogenomicsand pharmacogenetics
vill e Genetic polymorphisms in drug metabolizingenzymesand | 12
drugtargets
e Effectsondrugresponse

. Genechips:ApplicationsindiseaseproﬁIingal’lf“?J’ﬂgtT’-“'gEt discovery /i;’_:(ﬂ
Cl L G
/



rsf'ug—g@dReadlngs:

1. Prim"°-°“3&T""Vma“_-P"i“C‘pl'esofGenomeAnaIyslsandGenomlcs.Blackwell(ZOOE‘:).
2. Hartl&]_m‘es-Ge"ethSmFinClp|es&Ana|sys|sofGenes&Genomes.Jones&BartIett(1998).

CourseBookSPUb"ShEd'nHiNd'mavbePrescribedbytheUnIversltlesandCoIIeges

Thiscoursecanbeoptedasanelectivebythestudentsoffo||ow|ngsubjects:

Theeligibility forthispaperis10+2 withBiologyasoneofthe’subject

SuggestedContinuousEvaluationMethods:
HouseExamination/Test:10Marks

WrittenAssignment/Presentation/ Project/TermPapers/Seminar:10Marks
ClassPerformance/Participation:5Marks

FurtherSuggestions:None

..............................................................................................................

Attheend ofthewholesyllabusanyremarks/suggestiws;No‘ﬁe’ e 8 %




programme/Class:Degree YearThirg
. : r
subject:Genetlcs and Genomics Senestensixh

courseCode:B130603P

CourseTitle: M
e:Microbi .
Courseoutcomes: - iology,ImmunologyandGenomicsLab

Thestudentatthecompletionofthecoursewillbeabl to:
e Performsimpleexperimentspertainin .
o Performtestswhichwillbeusefulindis
o Learntogrowsmall scalecultures.

gtodevelopmentblol v
ogy,immunologya i i
easediagnostics. gyandmicrobialtechnology.

Credits: 2
e Core:Compulsory

Max.Marks: 25+75= 100 Min. Passing Marks: 40

TotalNo.ofLectures-Tutorials-Practical(inhoursperweek):L-T-P:0-0-4

Unit Topic
TotalNo.of
1 e Toperformbacterialculturea ionti Lectures{S0)
ndcalculategenerationtimeofbacteria. 20
e Preparationofcompetentcells
e Genecloning
e Plasmidpurification
] e DeterminationofABOBloodgroup 15
° Toperformimmunoprecipitationexperimentusingateachingkit.
e ToperformELISAusingteachingkit.
1 1. Insilicowork 10
v VirtualLabs(Suggestivesites) 15
https://www.vlab.co.in/ba-nptel-labs-biotechnologv-and—biomedical-engineering
https://vlab.amrita.edu/?sub=3&brch=73httos://www.medicine.mcgill.ca/phvsio/vlab/immu
n/vlabmenuimmun.htmhttps://www.labster.com/simulations/introduction-to-immunology

Suggested Readings:

1. Sambrooketal.MolecularCloningVolsl,Il,III.CSHL(2001).

2. primrose.MolecularBiotechnology. Panima(2001). e

Course Books published in Hindi may be prescribed by the Universities and Colleges

This course can be opted as an elective by the students of foll?wing subjects:
The eligibility for this paper is 10+2 from Arts/Commerce/Science

Suggested Continuous Evaluation Methods:

House Examination/Test: 10 Marks L "
Written Assignment/Presentation/Project / Term Papers/Seminar: 10 Marks

Class perfonnance/Participation: 5 Marks
Further Suggestions: None

....................
.............................................................................

AttheendofthewholesylIabusanyremarks '
ofall04unitsincluding virtuallabsinpracticalevaluatlo N

ol o

/suggestions:U niversitymustensureincorporation

/
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programme/Class: Degree with

subject: Genetics and Genomics

Semester: Seventh

courseCode: B130701T CourseTitle:Biomolecu|e5

Courseoutcomes:
ThestudentatthecompletionofthecoursewiIIbeabIeto-Thestud

entatthecompletionofthecoursewillbeab

Credits:4

leto:

Core: Compulsory

Max.Marks:25+75= 100

Min. Passing Marks: 40

TotalNo.ofLectu res-TutoriaIs-PracticaI(inhoursperweek):L-T-P:4-0-O

Unit Topic

TotalNo.of
Lectures(60)

Chemistry of nucleic acid (DNA, RNA), proteins, carbohydrates, lipids;
Chemistry of nucleosides and nucleotides; nucleic acid structures and
composition: A, B, and Z forms of DNA, super coiling of DNA,
denaturation and renaturation kinetics, nucleotide sequence
composition: unique, middle and highly repetitive DNA; primary,
secondary & tertiary structure of protein, protein folding.

7

Isolation, detection and characterization of nucleic acids and proteins
by various spectroscopic and biophysical (centrifugation) methods;
Electrophoresis (Agarose gel electrophoresis, PFGE, PAGE), Southern,
Northern and Western blotting/hybridization; Chromatographic
methods for protein characterization (brief principles for all the
methods may be provided).

Macromolecular structure determination: Basic concepts and principles
of X-ray diffraction, crystallography; Spectroscopy: UV-Visible,
fluorescence; Nuclear Magnetic Resonance (NMR), AAS, Circular
Dichroism, Electron Microscopy: TEM, SEM, STM; cryo-EM, Atomic
Force, Phase contrast, Fluorescence and Confocal microscopy;
Automated DNA Sequencer.

v °

Structure-Prediction of Biomolecules with  applications in
Bioinformatics

Structure classification of proteins (SCOP, CATH), Secondary structure
prediction of various protein categories (e.g. trapsmembrane and helical
proteins), RNA secondary structure prediction methods; Patterns,
motifs and Profiles in sequences: Derivation and search methods;
Derived Databases of patterns, motifs and profiles e.g. Pr_osite, Blocks,
Prints-S, Pfam; Overview of tertiary structure prediction methods:
algorithms for modeling protein folding; alg(.)rithms for 3D structure
prediction with representative examples; Protein structure prediction by

comparative modeling approaches_{fiomology modeling and fold

cel o Gook

=t




recognition);

ab initio Structure prediction methods,

[ SuggestedReadings:

1. Lehn|ngerPrlncnplesofBiochemistry-DavidL.NelsonandMichaelM.Cox(W.H.Freeman&CoLtd)
2. Bnochem|stry-DonaldVOetandJudithG.Voet(JohnWiley&Sons,lnc)

3. Blochemlstry-JeremyM.Berg,LubertStryer,J0hnTymoczkoandGregoryGatto(W.H .Freeman)
4, PrmcnplesofPhysicalBiochemistry-KensaIEvanHolde,CurtisJohnsonandPuiShingHo(Pearson)
5.

PhysicalBiochemistry:AppIicationstoBiochemistryandMolecularBiology-DavidMFreifeIder(W.H.Freeman)

Theeligibility forthispaperis10+2 withBiologyasoneofthesubject

SuggestedContinuousEvaluationMethods:
HouseExamination/Test:10Marks

WrittenAssignment/ Presentation/Project/Term Papers/Seminar:10Marks
Classperformance/Participation:5Marks

FurtherSuggestions:None

AttheEndofthewholesyllabusanyremarks/suggestions:




Programme/daSS: Degree with Year:Fourth
research

subject: Genetics and Genomics

courseCode: B130702T

Semester: Seventh

Courseoutcomes:

Thestudentatthecompletionofthecoursewillbeableto-
[ ]

Course Title: Cell Biology and Immunology

Credits:4

CoreCompulsory/Elective

Max.Marks:25+75= 100

Min. Passing Marks: 40

TotalNo.ofLectures

-TutoriaIs-PracticaI(inhoursperweek):L-T-P:4-0-O

Unit

Topic

TotalNo.of

Lectures(60)

Cell Communication: Cellular structures and functions, General principles of cell-
cell communication in prokaryotes and eukaryotes (multi-cellular organization),
Paracrine, Autocrine and Endocrine signaling; Exosomes as mediators of cell-to-
cell Communication, signaling through G-protein linked cell surface receptors,
MAP kinase pathway; The Cell Cycle and programmed cell death: An overview of

the cell cycle, components of the cell cycle control system, apoptosis, Necroptosis,
Ferroptosis.

6

Germ cells and early development; Stem cell concepts & Technologies;
Developmental genetics: pattern formation genes, Homeotic Genes and
evolution, Stages of Development, Germ layers and fate map, Cell fate and
commitment, Mechanisms of Differentiation, Pattern formation, Organogenesis,
Model organisms: Drosophila, C. elegans.

Fundamental concepts of the Immune system: components of innate and
acquired immunity; Antigens — immunogens, hapten, adjuvant, carrier. MHC —
structure, HLA typing; Molecular basis of immune responses: Primary and
secondary immune response; Immunoglobulins — class and structure, affinity,
avidity, allotype, isotype, idiotype; Antibody genes and antibody diversity; VDJ
recombination. Immunoassays, ELISA, Vaccine technology: Active and Passive
immunization, recombinant DNA and protein-based vaccines, peptide vaccines,
conjugate vaccines, cell-based vaccines.

Immune disorders: Graves' disease; Autoimmune diseases like Rheumatoid
arthritis, Systemic Lupus Erythematosus, Type 1 diabetes, psoriasis, Myasthenia
Gravis, Multiple sclerosis

Cancer and immune system: Development of tumor, accumulation of somatic
mutations, Types of tumor; special properties of cancer cells; oncogenes; tumor
suppressor genes; tumor antigens; tumor evasion of the immune system;
immunotherapy of cancer, liquid biopsy. Imaging techniques: Antibodies as in

U = C




vivo and in vitro probes: |
‘ ‘ . » ImMmunofluorescence micros : i
imaging and fixed cells, copy; Techniques for live cell

suggestedReadings:

Kub -
ubylmmunology .I.Punt,S.Stranford,P.Jones,andJ.A.Owen(WHFreeman)

Cellularandm
olecularlmmunology-A.K.Abbas,A.H.LichtmanandSPiIIai(EIsevier)

Immunolo ;
gyandlmmunotechnology-A.K.Chakrabarty(OxfordUniversityPress.)
MolecularBlologyoftheCeII-BruceAIberts(GarlandScience)

ThePro — i '
blemsBook forMoIecularBloIogyoftheCeII-TimHunt,JohnWiIson(W.W.Norton&Company)

MolecularCeIlBioIogy—H.Lodish,A.Berk,C.A.Kaiser,M.Krieger,A.Bretscher,H.PIoegh A.Amon,K.C.Martin(WH
Freeman) 2016. ‘ ' ' :

o R woN e

7. CellBiology-T.D.Pollard&WilliamC.Earnshaw(SaundersElsevier)

8. CellandMolecularBiology:ConceptsandExperiments-GeraldKarp(JohnWiley&Sons)

9. Cells-BenjaminLewin,LynneCassimeris,V.R.Lingappa,GeorgePlopper(JonesandBartlettPublishers)
10. TheCell:AMolecularApproach-GeoffreyM.Cooper&RobertE.Hausman(SinauerAssociates)

11. DevelopmentalBiology-ScottFGilbert(SinauerAssociatesinc.)

CourseBookspublishedinHindimaybeprescribedbytheUniversitiesandCoIIeges

Thiscoursecanbeoptedasanelectivebythestudentsoffollowingsubjects:
Theeligibility forthispaperis10+2 withBiologyasoneofthesubject

SuggestedContinuousEvaIuationMethods:
HouseExamination/Test:10Marks

WrittenAssignment/Presentation/ Project/TermPapers/Seminar:10Marks
Classperformance/ Participation:5Marks '

FurtherSuggestions:None




programme/Class: Degree with [ Year:Fourgy —————
. r —

research

SubjeCt: Genetics and Genom]CS \\\J Semester?gg\;‘e‘m
o~
\

courseCode: B130703T

——
——————

e ————

courseoutcomes:
Thestudentatthecompletionofthecourse — ]

C . - e
ourse Title: Genetlmular Ei;lhoyérm
willbeableto:
and how the cel] functions as a unit of life

Gain knowled

ge about i .

molecular . the techniques and experiments that contributed to th d i
mechanisms of the cellular processes e ek &

Be able to draw parallels between the

Be able to underst

physiological processes at the cellular and organismic

levels.
* Appreciate the importance of i
cell-cell adhesion and ix i i
rtilticellular x5 B nd the extracellular matrix in the evolution of]
o It ma}Jorl.y en?phasizc?s the concepts of central dogma of molecular biology spanning from DNA
Replication till Protein Synthesis and Reverse transcription.
Credits: 4 Core: Compulsory
Max.Marks: 25+75= 100 Min. Passing Marks: 40
TotalNo.ofLectures-Tutorials-Practical(inhoursperweek):L-T-P:4-0-0
Unit Topic TotalNo.of
Lectures(60)
I Classicalgenetics 8

e Mendel’s Laws, concept of dominance, segregation, independent assortment,
physical basis of inheritance; concept of gene, gene-gene interactions; multiple
alleles; complementation; linkage, recombination and chromosome mapping
(genetic) with examples for linkage/genetic mapping extra-chromosomal
inheritance; transposable elements (Ac-Ds, IS, P-elements). Chromosomal
aberrations: Numerical variations: euploidy and aneuploidy; Structural
variations: deletion, duplication, inversion and translocation, Chromatin

structure, DNA damage and repair; Epigenetic modifications.

Basicsoﬂ—/umangeneticdiseasesandpopulationgenetics
Mendelian genetic disease, and Non-Mendelian/common/complex genetic

diseases; Construction and interpretation of pedigree, identification of genes
causing Mendelian genetic disease and complex genetic disease; Genetic

Diversity: concepts of allele, gene frequency; Hardy Weinberg Law and‘its
f Evolution, mutational processes, evolution of mutation
Natural selection and Genetic Drift:
emographic expansion, J

application, Concepts 0
rates; evolution of DNA sequences;
bottleneck and founder effect; migratigq:\ d

population

spatial expansion.

%SO}U}F St <



Reé)l/czt/oln[,)transcription, trans/otionandrequlat/ono/"q@,m.,xp —
entral Dogma in molec . ' TYENCEXPIession 3
in prokaryotes and euk ular Biology, DNA Replication; Transcription; Translation
codon bias), Regulati aryotes, Concept of genetic code (degeneracy of codons
llac and tr;;) trgan: |c-Jn ,Of gene expression in prokaryotes— concept of operor;
eukaryotes, {ranﬂ sruptlonal and post transcriptional processing of mRNA in
; ation machinery and its r ion i
. egulation i
translational modifications. g in eukaryotic system, post

v
ToolsandtechniquesofMolecularBiology ’

f;e;; Colfo':/’;'i-o :SGS;::CtCI:J;nit:‘ndonuclefase, DNA .modifyin.g enzymes, Different

g (plasmid, phasmid, cosmid, bacterial artificial
chromosome, yeast artificial chromosome, mammalian artificial chromosome);
PCR; Different modified PCR; quantitative PCR; ddPCR; DNA, RNA and protein
probes (production, labeling by radioactive and non- radioactive method);
Fluorescence in situ Hybridization (FISH); Basics of Array, Sequencing
techniques and applications: Microarray(Basicprinciples
andtechnologyochNAmicroarraysandtheirapplications,casestudies);DNA,RNAa
ndprotein sequencing methods; DNA fingerprinting for parenting and forensics

sciences.
SuggestedReadings: ‘

ussell(Pearsonint.Edition)

iGenetics-AMolecularApproach-Peter).R
M.R.,SpencerC.A.andPaIIadinoM.A.(Pearsonlnt.Edition).

ConceptsofGenetics-KIqu.S.,Cummings
GenesXII-LewinBenjamin(Jones&BartIettpuinshers)
Molecular Cell Biology- Lodish H, Berk A, Kaiser C.A., Krie
&Matsudaira P. (W.H. Freeman & Co.)
PrinciplesofGenetics-SnustadD.P.andSimmonsMJ.(JohnWi|ey&sons|nc.)
PrinciplesofGenetics-RobertH.Tamarin(TataMcGraw-HiII)
AnlntroductiontoGeneticAnaIysis-AnthonyJ.F.Griffiths,SusanR.Wessler,SeanB.Carroll,JohnDoebley(WHFreeman)
GeneCIoningandDNAanalysis-T.A.Brown(WiIey-BIackweIl)
PrinciplesofGeneManipuIation—S.B.Primrose,R.M.Twymana

10. MolecularBioIogyoftheGene-JamesD.Watson,TaniaA.Baker,

Richard Losick (Pearson)

11. SolvingProblemsinGenetics-RichardKowles(Springer)

12. MolecularPopuIationGenetics-MatthewW.Hahn(OUPUSA)

13. PopulationGenetics-MatthewB.Hamilton(WiIeyilackweII)
CourseBookspublishedinHindlmaybeprescribedbytheUniversitiesandColIeges

pwnp

ger M., Scott M.P., Bretscher A., Ploegh H.

ndR.W.Old.(BIackweIlScientiﬁcPuinshers)
StephenP.Bell,A|exanderGann,MichaeILevine,

P ONOW

ThiscoursecanbeoptedasanelectivebythestudentsoffolIowingsubjects:
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SuggestedContinuousEvaluatlonMethods:
HouseExamination/Test:loMarks

WrittenAssignment/ Presentation/Pro]ect/TermPapers/SemInar:lOMarks
Classperformance/ Participation:5Marks

FurtherSuggestions:None
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'pTgrafmme/CIass: Degree with | Year:Fourth
research )

Semester: Seventh

subject:Genetics and Genomics

CourseCode: B1
30704T CourseTitle:Biostatistics & Bioinformatics

Courseoutcomes:

Thestudentatthecompletionofthecoursewillbeableto:
! :

Credits:4 Core: Compulsory

Max.Marks:25+75= 100 Min. Passing Marks: 40

TotalNo.ofLectures-TutoriaIs-PracticaI(inhoursperweek):L-T-P:4-0-0

Unit | Topic

Total No.
ofLectures(6
0)

! Statistics of dispersion: Variability, Range, Mean,
Deviation, Variance, central moments,
variation, Coefficient of dispersion; Prob
discrete random variables and probability
variables; Skewness, Kurtosis; Testing of Hypothesis
experimental research, type of er
means using Z-score; Large sample tests
and F distributions, Chi square test for goo
Multiple correlation, Linear, logistic, and mu
PCA, MDS; Cluster analysis (Hierarchial, k-
Boolean Networks; Non-parametric and distribution-
rank test and Spearman's rank corr
and two way classifications of Anova, Post-hoc analysis,

mode, Mean deviation, Standard
Coefficient of Quartile deviation, Coefficient of
ability Distribution: Probability mass function for
density function for continuous random
is: Concepts and importance in
rors; testing means, Significance of difference between
based on normal distribution — Test based on t
dness of fit, Correlation and Regression:
Itiple regression; Multivariate Methods:
means, SOM); factor analysis; Modeling using
free statistics: Sign test, Wilcoxon's

elation; MDR analysis, Analysis of Variance: On
ROC curve analysis — applications

8

e way

k, UniProt, pDBJ, E

n o Biological databases: NCBI-GenBan
lations by in silico

data handling and sequence manipu
modules: ORF-finder, Taxonomy browse
Introduction to sequence analysis,
multiple alignment, Substitution Matrix (introduction: PAM,
FASTA algorithms. Sequence alignment algorithm: DO
algorithm, Smith-Waterman algorithm; Introduction to EMBOSS.

W |Basicsofmolecularphylogenetics
« Distance Based methods: clustering

Fitch-Margoliash and Minimum evolgtion methods,
Zéﬂ‘ [ e
P AR NS gl

bas/ed,_mgthods, optimality based
io Neighbor joining an

in Biological Sciences.
MBL, PDB, KEGG; Biological | 7
techniques; NCBI different

r, BOLD, pubMed. Sequence analysis:

local and global alignment, pairwise and
BLOSUM), BLAST,

t matrix, Needleman-Wunsch

methods:

drelated |

4=




neighbor methods; cp
; » Lharacter B .
Maximum likelihood m ased methods:

criteri : s and ot . T
iteria for selecting phylogenetic hypothesis; e models; aptimaliy

v

Advancedmolecularphylogenetics
Fossils,

molecular diversity indices, mismatch distribut
(AMOVA); Migration analysis;

Ma i .
G rkovc‘ham Monte Carlo; Comparative Genomics: Gene duplication and phylogeny,
ene

H°“Zomiﬂ8enetransfer,TransposabIeeIements,Metagenomics;AppIicationoj"molecular-ph

» ylogenetics:Examplesof some entrepreneurships [e.g. 23 and me].
SuggestedReadings:

Bootstrap analysis, Interior branch testing Piviogenetic tree evaluation;

Maximum parsimon =5
ethod; Phylogenetic S aE y methods,

Molecula : A ;

r clock; Haplotype analysis; estimation of population structure,
ion, 'analyses of molecular variance
Phylogenetic dating: p-statistic; Bayesian analysis:

Ol’der, Lateral and

1
2
3.
4.
5
6
7
8

9.
CourseB

ookspublishedinHindimaybeprescribedbytheUniversitiesandColleges

IntroductiontoBiostatistics-PranabKBanerjee.(S.Chand&Co.)
Biostatistics-P.N.Arora,P.K.Malhan(HimalayaPublishingHouse)
EssentialBioinformatics-JinXiong,(OxfordUniversityPress)
StatisticsinBiologyandPsychology-DebajyotiDasandAratiDas(AcademicPublishers)
Bioinformatics:SequenceandGenomeAnalysis-DavidW.Mount.(CSHLPress).
BioinformaticsandFunctionalGenomics-JonathanPevsner,(Wiley-Liss)

. 'StructuralBioinformatics-P.E.BourneéndH.Weissig.(WiIey)

IntroductiontoBioinformatics-ArthurW.Lesk(OxfordUniversityPress.)
Bioinformatics-PrinciplesandApplications-Z.GhoshandB.Mallick(OxfordUniversityPress.)

Thiscoursecanbeoptedasanelectivebythestudentsoffollowingsubjects:Theeligibilityforthispaperis10+2with

asoneofthesubject

Biology

SuggestedContinuousEvaluationMethods:
HouseExamination/Test:10Marks

WrittenAssignment/Presentation/ Projept/TermPapers/Seminar:10Marks
Classperformance/Participation:5Marks

FurtherSuggestions:None

AttheEndofthewholesyllabusanyremarks/sugge

'/-_-;r"”&Sl M Q'/ ;Z/C




’/prgg;a?melclass:Degree with | Year:Fourth

Research
Semester:Seventh

subject:Genetics and Genomics

courseCode: B130705P

Bioinformatics Lab

CourseTitle:Biochemistry, Molecular Biology, Biostatistics &

|
|
|

Courseoutcomes:

Thestudentatthecompleti
! pletionofthecoursewillbeableto:

Credits: 2 Core: Compulsory

Max.Marks: 25+75= 100 Min. Passing Marks: 40

TotalNo.ofLectures-Tutorials-Practical(inhou rsperweek):L-T-P:0-0-4

Unit Topic

1 Biochemistry Lab

Quantitativeanalysisofaminoacids
ProteinestimationbyLowry/Bradfordmethod
Totalsugarestimationbyphenol-su|phuricacidreagentmethod
Estimationofreducingsugarfrombiologicalsample
pHmetrictitrationofglycinefordeterminationofpl
Ascorbicacidestimationfromlemonjuice
Chromatographytechniques.
ChromosomepreparationforKa
Molecular Biology Lab

Sm o o0 T

ryotypingandBanding

CoreExperiments:
1 IsolationofDNAfromdifferentsources(Buccalswab,blood,animal&planttissue)
Agarosegelelectrophoresis :
Quantitative&qualitativeana

Polymerasechainreaction:general

|ysisofnuc|eicacid(NanoDrop,Qubit)

B W

M |advancedExperiments:

1. PCR-muItiplex&nestedPCR
PCR-RFLP
ElutionofPCRproduct

Sangersequencing
Fragmentanalysis(e.g.SNaPshot

i W

vl \

TotalNo.of
Lectures(60)
15

15

15

o o %/C



v Biostatistics & Bioinformatics Lab
g 15
1 | i
i nt.roductu-)nt'oC,R,SPSS,MSExcelforstatisticalanalysls
¢ Prlmerdesngmng:Primer3,0|igocalc,SMSZ,BLAST
3. HandlingofDatabases:NCBI,BOLDetc.
4 RawSequence:Reading&Editing;Pre-
subm|55|onsequenceanalysisandannotation
5. SequencesubmissioninNCBI-GenBank/BOLD
6. Basicphylogeneticanalysis:DistanceBasedmethodsandCharacterBasedmeth
ods
s Advancedphylogeneticanalysis,MolecularClock
8. Structure-PredictionofBiomoleculeswithapplicationsinBioinformatics
\ VirtualLabs(Suggestivesites)
https://www.vlab.co.inhttps://z00logysan.blogspot.comwww.vlab.iitb.ac.in/viab
Suggested Readings:

Course Books published in Hindi may be prescribed by the Universities and Colleges

This course can be opted as an elective by the students of following subjects:
The eligibility for this paper is 10+2 from Arts/Commerce/Science
Suggested Continuous Evaluation Methods:

House Examination/Test: 10 Marks

Written Assignment/Presentation/Project / Term Papers/Seminar: 10 Marks
Class performance/Participation: 5 Marks

Further Suggestions: None

..............................................................................................................




programme/Class: Degree with
Research

Subject: Genetics and Genomics

CourseCode: B130801T
CourseTitle:

Courseoutcomas: itle:Fundamentals of Genome Science

Year:Fourth

Semester: Eighth

Thestudentatthecompletionofthecoursewillbeab|et0'Th

. estudentatthecompletionofthecoursewillbeableto:

Credits:4
Core: Compulsory

Max.Marks: =

\l - $:25+75= 100 Min. Passing Marks: 40
ota o.ofLectures-TutoriaIs-Practical(inhoursperweek):L-T-P:4-0—0

tJnit Topic TotalNo.of

l Lectures(60)

Basicstructuralchemistryofbiomolecules °

Chemistry of carbohydrates, Lipids, Amino Acids and Nucleic acids; Isolation and
detection of Nucleic acids and protein; Electrophoresis; Basic concepts and
principles of the tools for macromolecular structure determination: X-ray

diffraction, crystallography, Spectroscopy: UV-Visible, fluorescence, Concept of
microscopy - SEM, fluorescence, Confocal

Basicconceptofgenetics&biostatistics

e Genetics: Mendelian and Non-Mendelian inheritance; Construction and
interpretation of pedigree; Chromosomal aberrations; Chromatin structure,
Basics of Epigenetic modifications; Biostatistics: Statistics of dispersion;
Testing of Hypothesis; Non-parametric and distribution-free statistics;
Analysis of Variance

i 7
ToolsandtechniquesofMolecularBiology

e Gene Cloning: Restriction endonuclease, DNA modifying enzymes, Different
types of vectors for Cloning; PCR; Different modified PCR; quantitative PCR;
Basics of Array and Sequencing techniques: Microarray (Basic principles and
technology of cDNA microarrays); Evolution of DNA sequencing methods -
from Sanger to NGS; Basic overview of NGS data handling; Introduction to

Genome editing

v
ApplicationofGenomescience

e Types of genetic variations; Id
genomics; Principles of inheritance an

disorders; Genomics in ¢hild development and ; e
omics of cardiovascular disease

Concept of genetic counseling;

entification of human biomarkers using
d working with family-based genetic
population-based carrier

screening for genomic disorders; Gen
cancer; Concept of pharmacogeno




Predicting disease in healthy (pre-s

EuggestedReadings:

concern. ymptomatic) people and its ethical

—

CourseBook i
© spm’"s*md'"Hi'“"ma\lbeprescrlbedbytheUnlversltlesandColIeges

Thiscoursecanbeoptedasanelectivebythestudentsoffollowingsubjects:

Theeligibility forthispaperis10+2 withBiologyasoneofthesubject

SuggestedContinuousEvaluationMethods:
HouseExamination/Test:10Marks

WrittenAssignment/Presentation/Project/TermPapers/Seminar: 10Marks
Classperformance/Participation:5Marks

FurtherSuggestions:None

TN

AttheEndofthewholesyllabusanyremarks/sugg ions: /
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programme/Class: Degree with
research

Subject: Genetics and Genomics
CourseCode: B130802T

Semester: Eighth

Course Title: Genetic Engineering

Courseoutcomes:
‘rhestudentatthecompletionofthecoursewillbeabletO'

Credits:4

Max.Marks:25+75= 100
TotalNo.ofLectures

CoreCompulsory/Elective
Min. Passing Marks: 40

-TutoriaIs-Practical(inhoursperweek):L-T-P:4-O-0

Unit Topic
TotalNo.of
I Lectures(60)
Cloning,Se/ectionandexpressionofengineeredDNA . 8
® Different types of cloning and expression techniques in prokaryotic and
Eukaryotic model cell system (restriction
cloning, TOPOTAcloning,PCRproductcloning, . andGATEWAYcloning
technology);Constructionandscreeningof genomic and cDNA library
! Manipulationofanimalsandplants °
e Transfer of genes in animal oocyte; cloning of animals, Gene targeting;
techniques of creating transgenic mice, homologous recombination and
knockout mice; Direct and Indirect methods of Gene transfer and techniques
of creating transgenic plants; Application, Biosafety measures and regulation.
. pplicationofGeneticEngineering 6
e Genetically engineered vaccine, Recombinant Enzyme in industry, production
of biopharmaceuticals (insulin, interferon, tPA and growth hormones)
v e Gene therapy: DNA based diagnosis of genetic diseases and pathogen | 8
detection (HIV etc.); Genome editing (CRISPR-Cas9, CRISPR-Cas13, TALEN,
LEAPER, Meganuclease, ZFN; Base editor; gene drive)

SuggestedReadings:

1. IntroductiontoGeneticEngineering-RastogiandPathak(Oxford UniversityPress.)

2, MolecularBiotechnology:PrinciplesandApplicationsofRecombinantDNA-B.R.GIickandJ.J.Pasternak(ASMpress)

3. PrincipleofGeneManipulation&Genomics-S.M.Primrose,Twyman,andR-W.O'd,(ZOOG)(BlaCkW€”5C'eﬂC€mC-)

4. RecombinantDNA-GenesandGenomes- _ ) Ereeman and
AshortCoursel.D.Watson,RichardMMyers,AmyA.CaudyandJanA. Witkowski (W.H. Fr

Company)
5. DNAclo’ning:APracticalApproach-D.M.GloverandB.D.Hames,( IRLPress.)

6. Molecularclonihg:ALaboratoryAmanual—J.Sémbro/oxkarrdD.Russell(CHLPreSS-) :
L \qe £ :




FTGeneCIoningandDNAAnalysis

Sternberg (Houghton Mifflin Harcourt)

10. GenomeEditing-

(Cambridge University Press)

-Anintroduction
8. ACrackinCreation:GeneEditingancitheuntmm<

9. PIantGenomeEditingwithCRlSPRSystemsMetho

KursadTurksen(Ed.)(Springer)
11, GenomeEditingandEngineering:FromTALENs,

-T.A.Brown(BIackchI)

ablePowertoControIEvolutlon-JcnniferA,DoudnaandSamuelH

dsandProtocols-YlplngQI(HumanaPress)

ZFNsandCRISPRstoMoIecuIarSurgery-KrishnaraoAppasani(Ed.)

CourseBookspublishedinHindimaybeprescribedbytheUniversitlesa ndColleges

Thiscoursecanbeoptedasanelectivebythestudentsoffollowingsubjects:
Theeligibility forthispaperis10+2 withBiologyasoneofthesubject

SuggestedContinuousEvaluationMethods:
HouseExamination/Test:10Marks

Classperformance/Participation:5Marks

WrittenAssignment/Presentation/Project/TermPapers/Seminar:10Marks

FurtherSuggestions:None




programme/Class: Degree with
research

Year:Fourth

Semester: Eighth

Subject: Genetics and Genomics

CourseCode: B130803T

Course Title: Omics

Courseoutcomes:

ThestudentatthecompletionofthecoursewiIlbeabletO'

Credits: 4

Core: Compulsory

Max.Marks: 25+75= 100

Min. Passing Marks: 40

Tot :
alNo.ofLectures-Tutorials-Practical(inhoursperweek):L-T-P:4-0-0

Unit Topic

TotalNo.of
Lectures(60)

shotgun  sequencing;

projects: Human ge

Conceptofgenome,genomicsandepigenomics

o Strt.lct(.lral genomics: Eukaryotic organelle genomes (human and other organisms);
Assigning loci to specific chromosome; high resolution chromosome mappingt
markers for mapping (RFLP, single nucleotide polymorphism, microsatellité
markers, copy number variation, methods for detection of markers), Physical
mapping of genome; Linkage mapping; Using genome maps for genetic analysis -
organizational principles of human genes: application of comparative genomics to
understand the molecular mechanism; Genome sequencing: Whole genome

browsers&associatedtools:ENSEMBL,GeneCards,UCSC

GenomeBrowser,Galaxyandtheirapplication;Overviewofvarious
nome project, HapMap project, 1000 genome projects,
Expressed sequence Tag (E

addressed by the Human Ge
long non-coding RNA; Concept of three dimensional genome

8

databases, genome

Introduction to  various

genome scale

ST) project; ethical, legal, and social implications
nome Project; Concept of Epigenomics, microRNA,

of genetic variations;
Genome-wide associat

Functional Genomics: SAGE, characterize t
interactions by yeast two-hybrid system, stu
chips, Biomedical Genomics: Introduction to
sequencing; Experimental design: WES, Trans

metabolomics; Molecular basis of genetic varia
|dentification of human bio

ion studies (GWAS), related data
6

he proteome by ORF analysis, study of gene

dy of developmental regulation by using DNA

NGS-based targetedre-sequencing; Single cell

criptome, WGBS, chiP-Seq; Concept of

tions leading to medical disorders: Types

markers using genomics; Concept of
bases and its limitations

M |impactsofge

Genomics in child
genomic disorders:
Genomics  of
pharmacogenomics;

nomicsinhumandevelopment&hea/thcare
Principles of inheritance and

autosomal dominant, auto
development and popu

cardiovascular

healthy (pre-symptomatic) peo

th family-based genetic disorders:
X- linked, Y-linked, Mitochondrial;
lation-based carrier screening for
onception carrier screening;
Concept
g disease in

working Wi
somal recessive,

newborn screening, prec
disease and
Concept of genetic counseling; Predictin
ple and its ethical concern

cancer; of




v

1.

ToolsandTechniquesforProteomics

SuggestedReadings:

From Genomics ;
quantification: to Zg’teomlc& Strategies of Protein Separation and
. ' I . -
F— ) . ge electrophoresis, Liqui
Torms sosgrapthylnProteom1cs.Strategiesofidentification:MALDI- e
ec
Y rometry,ESl-TOFMSandMS-MSmethods; Protein chips in functional

- N e o e

ek
N -

—
w

14.
15.
16.
17.
18.
19.

oo o et
Genr ILT. & I;l:‘;))vu ation and Gef\omlcs- Primrose S & Twyman R, and Old (Blackwell Pub)
.. n. (Garland Science)
Hlfman Molecular Genetics- T. Strachan and A. P. Read, (Garland Science.)
Principles of Genome analysis- S.B. Primrose and R. M. Twyman (Blackwell Pub)
Genomics: Application in Human Biology -S.B. Primrose and R. M. Twyman. (Blackwell Pub.)
Functional Genomics: A practical Approach- S. P. Hunt and R. Livesey (Oxford University Press.)
DNA Microarray: A practical approach - M. Schlena (Oxford University Press.)
Discovering Genomics, proteomics and Bioinformatics - A. M. Campbell and L. J. Heyer.(Pearson)
. Essentials of Genomics and Bioinformatics by C. W. Sensen (John Wiley & Sons Inc.)
. Proteomics- T. Palzkil (Kluwer Academic pub.)
. Protein and Proteomics by Richard J Simson ( I K Publishers.)
. Introduction to Proteomics: by D. C. Liebler, Tools for the New Biology (Humana Press.)
Molecular Biology of the Cell - B. Alberts, D. Bray, J. Lewis et al, (Garland Pub. N.Y)
Genomics- Cantor & Smith (John Wiley & Sons)
Introduction to Proteomics- Nawin C. Mishra (John Wiley Sons. Inc.)
A Primer of Genome Science - G. Gibson and S.V. Muse. (Sinauer Associates. Inc. Pub)
Genetic Counseling- Arthur L Caplan (Taylor & Francis Ltd)
A Guide to Genetic Counseling-Wendy R. Uhlmann, Jane L. Schuette, Beverly Yashar (Wiley-Blackwell)

CourseBo

okspublishedinHindimaybeprescribedbytheUniversitiesandColleges

Thiscoursecanbeoptedasanelectivebythestudentsoffollowingsubjects:
TheeligibiIityforthispaperi510+2fromArts/Commerce/Science

HouseExa

SuggestedContinuousEvaIuationMethods:

mination/Test:10Marks

WrittenAssignment/ Presentation/ Project/TermPapers/Seminar:10Marks
Classperformance/ Participation:5Marks

FurtherSu

ggestions:None




programme/Class: Degree with | Year:Fourth

Semester: Eighth

research
Subject:Genetics and Genomics

CourseCode: B130804T

CourseTitle:Computational Biology

Courseoutcomes:
Thestudentatthecompletionofthecoursewillbeableto:

Credits:4

Core: Compulsory

Max.Marks:25+75= 100

Min. Passing Marks: 40

TotalNo.ofLectures-Tutorials-Practical (inhoursperweek):L-T-P:4-0-0

Unit

Topic

Total No.
ofLectures(6
0)

1 Introductiontobigdataanalysis
Introduction, distributed file system, Big Data and its importance, Drivers, Big

data analytics, Big data applications. Algorithms, Matrix-Vector, Multiplication
by Map Reduce; Data visualization.

8

HandlingofNGS data

Overview of different NGS data formats, Sequencing machine to raw
sequence, Initial QC (e.g. Phred Score), Alignment, Post alignment processing,
Depth and Coverage, Variant Calling, Annotation, data visualization (in IGV),
Downstream analysis (PLINK, Haploview); handling of microarray data: data
normalization, detection of over expression and under expression; handling of
RNA sequencing data.

Principles of sequence annotation, resources for annotation, Coding sequence,
intron-exon, promoter prediction: in silico structural and functional annotation
of non-synonymous variants using various amino acid substitutions (AAS) tools;
Access and uses of PANTHER database; use of PROMO-ALGGEN; insilico
biophysical ~ validationof ~ variants using HOPE and  NetSurfP;
annotationofsynonymousandintronicvariantsusingdifferentinsilicotools -
HSF,RegulomeDB, PredictSNP;visualizationof the gene-gene interactions using
GeneMANIA, protein-protein interactions using STRING, Pathway analysis.

Molecular Modeling and Simulation: Force fields and their evaluation (e.g|
AMBER); Monte Carlo and molecular dynamics simulations (e.g. GROMACS);
Energy minimization techniques; Structure comparison using database
formalisms (DALI, VAST); Drug designing: Classification of drug targets,

characterization of drugs, 1;argét/ discoyzry and validation methodologies,

(Ofy gaeste-




el

""’—} Structure based drug design methods including computer-aided drug desig

(pharmacophore development) and recent technology developments; Targe
selection, Ligand (lead compound) design,optimization and analysis; Protein
liganddocking; QSAR; moleculardescriptors; ADME parameter
andtheiroptimization; moleculardiversity and Combichem; casestudies.

SuggestedReadings:

1. GuidebookonMolecularModelinginDrugDesign-N.R.Cohen,Edltor.(AcademicPress.)
2. lntroduct‘lontoProteinStructure‘C.Brandenandj.Tooze(GarIandPuinshing)

3. MolecularModelIing:Princip|esandApp|ications—AndrewLeach(PearsonEducation)
4. DrugDiscoveryandDesign-ScolniékJ.,(AcademicPress,Lohdon)

S. Bioinformatics-PrinciplesandApplications-Z.GhoshandB.MaHick(OxfordUniversityPress)

6. IntroductiontoComputationaIBiologyMaps,SequencesandGenomes—MichaeIS.Waterman(ChapmanandHall/CRC)

- CourseBookspubIishedinHindimaybeprescribedbytheUniversitiesandCoIIeges

Thiscoursecanbeoptedasanelectivebythestudentso

ffollowingsubjects:Theeligibilityforthispaperi510+2with
asoneofthesubject

Biology

SuggestedContinuousEvaluationMethods:
HouseExamination/Test:10Marks

WrittenAssignment/ Presentation/Project/TermPapers/Seminar:10Marks

‘Classperformance/Participation:5Marks

FurtherSuggestions:None

AttheEndofthewholesyllabusanyremarks/suggestions:
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[Trogramme/CIass:Degree with

Year:Fourth
Research

Semester:Eighth

Subject:Genetics and Genomics

CourseCode: B130805P

CourseTitle:Advanced Molecular Biology,
Computational Biology Lab

Instrumentation,

Courseoutcomes:
Thestudentatthecompletionofthecoursewillbeableto:
[ )

Credits: 2

Core: Compulsory

Max.Marks: 25+75= 100

Min. Passing Marks: 40

TotalNo.ofLectures-Tutorials-Practical(inhoursperweek):L-T-P:0-0-4

Unit | Topic TotalNo.of
Lectures(60)
! Advanced Molecular Biology Lab 15
Core Experiments:

1. IntroductiontoMicrobialculture/animalcellculture/planttissueculture

2. AnalysisofproteinbySDS-PAGE

3. WesternblottingandELISA
l IAdvancedExperiments: 15

1. IsolationofgenomicDNAfrombacteria

2. IsolationofplasmidDNA&restrictionenzymeanalysis

3. IsolationoftotalRNA/poly-AmRNAandcDNAamplificationbyRT-PCR

4. Bacterialtransformation&cloning,Selectionofrecombinantcolonies

5. Real-time/quantitativePCR(q-PCR)

6. NGSlibrarypreparation

7. Targetedre-sequencing —

m
Instrumentation Lab

NMR

AAS

PowderXRD

SEM

AFM
Phasecontrastmicroscopy

Fluorescencemicroscopy

L ® NV AN WN R

. Spectroscopy:UV-Visible,fluorescence

. Confocalmicroscopy
10. Techmquesforhvecelhmagmgandflxy“" )

}//\\xuw’” @%f



N oo N

8.

[ Computational Biology Lab

IntroductiontoLinuxandcommonterminalcommands
Pythonprogrammingandpackages
InformationvisualizationusingR,Python, Tableau/PowerBl
AcquisitionandanalysisofNGS data
Structuralandfunctionalannotationofvariants
Pathwayanalysis

MolecularModelingandSimulation

Drugdesigning

\Y VirtualLabs(Suggestivesites)
https://www.vlab.co.inhttps://zbologvsan.blogspot.comwww.vlab.iitb.ac.in/vlab

Suggested Readings: :
Course Books published in Hindi may be prescribed by the Universities and Colleges

This course can be opted as an elective by the students of following subjects:
The eligibility for this paper is 10+2 from Arts/Commerce/Science

Suggested Continuous Evaluation Methods:

House Examination/Test: 10 Marks

Written Assignment/Presentation/Project / Term Papers/Seminar: 10 Marks
Class performance/Participation: 5 Marks

Further Suggestions: None

....................................................................................




