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SHRI SHIVAII EDUCATION SOCIETYAMMVATIS

SCIENCE COLLEGE, CONGRESS NAGAR, NAGPUR

UG Department of Microbiology

NOTICE

Dare,lsloT /2019

All the students are informed that U.G. Department of lvlicrobiolos/

runs Add on Course: Bioinformatics and Computational BioloS/ for the

session 2019-20. Interested students ofB.Sc. are requested to register their

names to the cource Coordinator Ms. Nupur Deshmukh on or before

3010712019.

Ms. NupurDeshmukh
Course-Coordinator
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runs Add on Course: Bioinformatics and Computational Biolo$/ for th'"

session 2019-20.lnterested stldents ofB.Sc. are requested to register their
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Bioinformatics and computational Biology

Course Introduction
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Toundoretand the iundamental con.epts olbioinformatics and 
'omputationaLbioLogv

To develop profkiency insequen.e alignment technrques

Tolearn the principles and applications ofmoLe'0lar modehng

To gainhandlon exPeriencewith bioinforfratics soiiwa'e tools fordata analvsis
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UG Department of Microbiology
Add on Course: Bioinformatics and Computational Biology

Session 2019-2020

Course Co-ordinator: Ms. Nupur Deshmukh

Course Introduction

Thiscoureep.ovldcsa.ompreheoslvelntroductiontobiojDfomratjcsandcomputationaL
bioloS/,fo.uslng oo sequence aliBnnrent, moleculaf modeLing, and data anaLysc u$ng
vafious softwa.e tools. lt is desghed ro equip studeots wfth essentiaL skills in dara
,nJ\...,orou'rok r-,1 ior.d dno;i' "" odelrB

To understand the fL'ndaneotal.on.eph ofbiolDioroutks and.omputatjoralbioloSy

To deveLop profi.iency in sequen.e rhgnmeht te.hhiques

To leam the pnndples and appLica.ons ofmole.uLar nodeling

To gan handson dxp.rioo.o with bioiniormatics softwaretook for data aniLysis.

lnst.uclional strategiesr Theofyclass, Pradrcal, Video d)ps, Models er
Evaluation st.ategies: Oral discussions aDd FinaL MCQ exanination

Upon.omplorion orthc cou.se,studeniswjLl be ableto

Apply biolofo.rnatics tooh fof sequence analysis and alienment

PerlofmnoLeNLarmodeLiheand0ndo6tandjGapplj.ationsjnbiologkal.esearch

Inalyze biologicaL data using .odprtatjooal methods

UoLize bioinfo.maucs soft ware for various bjolognal data anxlysis tNks.

. Duratiod of cou rse: Ter rveeks t3oHou6l

Ms. Nupur Deshmukh
Course- Coord'nator
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ofbioinfofnatics and computationarbiorog'

To develop proficien.v in seqLeice alignfrent techmques

To le.rn the principlds and apPlicationsofmolecular mod'trns'

To gainhandlon exPerience with biornfo'frati's softwaretook for data anaLvns

Instrn.tionalSFat€gies: Thdorv 
'lass 

Practkal video 
'hps' 

Mod'Ls eic

Evalnation Str.tegies: Oral dis'ussions and Final i'lCQ examinaiion

Upon conptetiodofthis couse,$udedts will beable to:

Apply broinfo.matics took forsequen'e analysis and al!3nma't

Perfdrm frole.ular frodelLngand undeNtand irs applications in bioloejcal researci

Anatyze bioloCical data us$g compLiationrl methods

Utilize bioinrormatics software ior vaious biologi'al data analvsG tasks

. Duration of course: Tenweeks(30Hourt

Ms. N pur Desbmukh
CoLrrse Coordinator
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UG Department of Microbiologr
Syllabus ofAddon Course: Bioinformatics and Computatioral Biolo$/

Course Units and Practical Sessions

unlt 1: Intmdu.tlo! to Blolnfomatics

Delnlllon and scope ol bioinfof matics
Biological databases {GenBank, EMBL, PDB)
Basic bioinformatics took and sofiware

Navlgatlng biological databases
Retrievin8 sequence data frdn NCBj
Un jt 2: Sequence AliArment

Types orsequehc. al'Enment (slobal, locall
Algorlrhhs Ior sequence alisnment {Needldman.wunsch, smith-waterman)
M!ltlple sequence alienment [CluialW, MUSCL!)

Performing paiMise ahd multlple seqlence alienments
Interpr€tlng allghbeht results
Unit 3: Molecular Modellng

Basks otnoleculT modeline

Mole.ular dockhg ahd dynamics

BuildinE a homolos/ model usinB software (e e., 5Wt55-ttODEL)
Molecular do.klng uslngAutoDock
Unlt 4: Daia Analrris and Visualization

Bioinfomahcs data ahalysk techniques
Statistical tools for data analysls
Visualizatioh ot bioinlormad.s data

Analyzing sequdnce data usins R/Bioconductor
Vhualizingdata usingsoltware {eB, PyMOL, R)



UG Department of Microbiology
Add on Course: Bioinformatics and Computational Biology

week.wise teaching plan: (Session 2019"20)

DennLt onand scopeoib o nform:r.s

B o oB(aldrtabases (Gen3:nk. EN4BL, PDBI

Basic bioinlo.harics tools and software

Types of sequence alisndeht (global, local)

Algodthms for sequen.e alignnent (Needleman-Wunsch, Smith

Mukiple sequence ali8nment (clustalw, MUSCLE)

Basics of molecular model ngHomology modeling

Bioinform:!(s d;ir :nalyis te(hnLques

SraiEt.a took ro.dara aoaljrs

VEuaIzation of b,o,nfo.nan.5 ddla

Navlgabng biological databases

Rekieving sequence data from NcBl

Peforning pairwise and nultiple sequence aliSnments

lnteeretine aLignmeht results

Buildingahonologymodelusjngsoltware(e.c.,swlss M0DEL)

Mole.ular dockin8 using AutoDo.k

An.lyzins sequence data LsinC R/Biocondudof

Visualjzing data uslngsoftwa.e (..8., pyM0L, R)

Ms. Nupur Deshmukh:9



UG Department of Microbiology
Add on Course: Bioinformatics and Computational Biology

week-wise teaching plan: (Session 2019-20)

DennLt onand scopeoib o nrorhrnG

Biolo8ical databases (CeDBaok, EMBI-, PDBI

Basc bio,nfo.har.s tool5 and software

Types of sequence allghheht (global, local)

Algoruhns for sequence alignnent (Needleman-Wunsch, Smith

Mulhple \equence al enment (clu*alw. MU9cLE)

Basics or mol€cular mddelLngHomoLos/ modeIng

Sioinform4.s dara rnalyrs techniques

Statisti.al took for data analysh

VEualzarion of blolnfo.mati.s dal:

Navig.ting biological databases

Reklevhg sequence data lron NCSl

Performine pairwise and nultlpl. sequence alignments

lnteQretinS aLlghment resuus

Building a homolos/ model using software (e.8., swlss M0DEL)

Molecular dockhg using AutoDock

Analyzing sequence data !sing

Visual jzing data using sottwa..

It
!ls. Nupur Deshmukh



UG DePartment of MicrobiologY

naa ." c.'-rl"iel'.iir"'"tics and comPu!ational Biolory

(Session 2019-20)

TimeTable
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Course_ Coordinator

ii;;i-€-;ffiukn=(R;aiti16;di6PM - 5 0o PM

t{;;;'HrDeshm"kh(R-@ Be) practlcd' a o0 PM _ s 00 pM

i6iitai;u6G;;-Be) rhmrv'a oo PM - too PM



sHRt sHtvAlr EDUcATtoN socIETy AMMVATI'S
SCIENCE COLLEGE, CONGRESS NAGA& NAGPUR

UG Department of MicrobiolosT

EXAMINATION NOTICE

DatetoT / ro /2019

AU the students enrolled for Add on Course: Bioinformatics and

Comput.tioral Biology lorthe session 2019,20 are informed tharTheory

and Practical Ex:m of the course is scheduled on 11/1012019- All rhe

appearing students are informed to remain present in iVicrobiologj/

Laboratory at 10:30 - 1l30AM AM ior Theory Exam and at 12:30PM

5r30PM for Practical Exam.

Ms. Nupur Desbmukh
Course- Coordinator
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Biology (Session 2019-2020)
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Biology (Session 2019-2020)
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UG Department of MicrobiologY
Add on Course: Bioinformatics and Computational Biology

Week-wise teaching plan: (Session 2019_20)

Theory Exam Multiple Choice Questions (MCQs) Pattern

1 Wbatistbcprim.rypurposeof bioinfDrmatics?
. al Tostudy physi.aLpro.esses
, b) Toanalyze bioloCicaldata
. .)Toundestand.heni.aLreactions
. dl ro diagnose diseases
. Answ€r: b) Lo analtze bioLogica! data

2 Which database is conmonly !sed fornucleotiderequ.hces?

3 Wh.tdoes the Needleh.h-wunsch algorithm Derform?
. al Loc.l sequence aLi8nmeni
. b) cloba! sequ.n.e ahcnment
. c) Protein strucru.o prediction

. Answer: b) Clobal sequen.e ahgnment
4. Which software is commonlyused for nuhiplcsequ€ncealignncnt?

5 Whatis hoFoloC/ bod€ltn3?
r 3l Predicdnseene exp.eston
. b)AligningDNAsequences
. .l Brildinga 3D modelota p.otcin
. d) Analyzinsnetaboli. palhsays
, Answer: .1 Building a 3Dnodelofaprotein
6. Which tool ls nscd for mol€culardoclihg?
, a) r\4usclE

' Answer bl AuloDo.k
7. What is the rol. ofALAST in biointormadcs?

. bl sequencealisnm.ot

. c) MolecuhrnodeLins



. Anser: bl Sequence ali8nment
L Whl.h of the followlnglsablolnfornatt.svlsualtzation tool?

. b) PyMoL

. d) Needlehan-wlns.h

e. whattypeofdatadoesrh€PDBdatabasecontarn?

. O Metabolic pathways

' d) Geneexpresslon profiles

' Answer: b) Proreinnrudures
10 Whatlsthe Smlth-Wat.rnan algorlthn used for?
. a) GLobal sequence aljsnment
. b)Lo.alsequen.eallgnment
. c) Phyloeenetjc analysjs
. d) Proteinstructu.e prediction
. Anst€r: b) Local sequencealiCnnent
ll.Whichsoftware@n beused for anallzing sequence data in R?

. bl BLqsT

, d)PyMOL
r answ€r: c) slo.onductor
12, whlch technlque ls us€d for Fredlctine proteln-llgand lntera.dons?
! a) Sequencealignment
. b) Homoloey modelins

, Answ€n cl Moleculardockjng
13.Whatisa prjmary goal olmolecularnodeling?

, b) To predid molecul.rstrudures
. .lTdv'slallzehetabollcpathdat6

. Answer: b) To predictmolecularsFuctures
14.Whichbioinformaticstool isused forcomparingan inputsequenceto adatabase?

15.whatdoesth€ ten bioinformatics €ncomp6s?
. alonlysequencealignment
. blCohputarionalanalyslsof biologl.al data
. c) Physkal experiments on cells
. d)Chenicalsynthesisof biomolecules



, ANwer: bl Cobp!tational analysk ofbiologlcaldata
16.which softwar. ls used for protein structurevlsualization?

. c)PyMOL

. dl MUSCLE

17. What ls the maln applic.tion of the swlss-MoDEL tool?
. a) seque!.€altgnment
, b) Protein std.ture predtction

. Answer: bl Proteinstructu.e predktlon
lS.Whicibjoinfornatlcate.hnlqueinvolvesaligningthreeormores€quences?
. al PalMise ali3nment
. b) Multiple sequence al'Cnnent

. d) Homolo8y hod.llng

. Answ€ri b) Multiple sequence aliCnment
19.Whatlsthe purpose of tbe EMBLdatabase?
. a) storinsprotein stfudures
. b)storhghucleotidesequences
. .l Analyzinsmetabolicpathways
. dlVkualizinggeneexpression
. Anser: bl Stofing nucleotides€quen.es
20. Whlch sofiware can be used tor creatlng3D nod€ls ofbjomole.ules?

. b)sw6s-MoD[L

. d) MuscLE

. Answer:b)swrss-MoDEl
21.whatdoe. the tem g€nome refer to?

. b)Thecompletesetorgenesorseneticnaterial

. dl A metabdhcpathway

. Aneer: bl The completeset ofgenes orCeneticnaterial
22. whl.h algo.ithm is used forlocal sequan.eallgnne.t?
. al Needleman wunsch

. d)MUSCLE

. Answ€r: b)Smith Wateman
23. Which bioinformatics tool ls ns.d forsequence stmilaritt searchlng?

. cl Bl,AsT

. d)R



24 whlch type of $fteare is MUSCLB?

. al sequ€nre ali8nment tool

. blMole.ularmodelingtool

' c) Data vlsualianon tool
. dl statistical analYsis tooi

' Ans€r: a) S.quence alisnnent toor

2s what is tie maln focus ot bloinfo.m.uca?
. al chenlcal slmth€sls
. b) Slolosical data analYsis

t dl clinical dtasnostlcs
. ANer b) Biologtcal data analrsls

ary+
Ms. Nupur-Deshnukh

Course- Coordinator



UG Department of Microbiolory
Add-on Course: Bioinformatics and computational Biology

(session 2019-20)

Pmctical
subject

Exam Question Paper:
Bioinformatics and Computational Biolory
S.S.E.S.A's Science College, Nagpur

1,1,/rO/?019

Q.1. Building a homolory m odel using softlvare (e.9. SWISS_M OD ELI

Q.2. Analyzing sequence data using R/Bioconductor

Q.4. Practical Record

10

10

IO

10

Total Marks 40



UG Department of Microbiology
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(session 2019-2 020)
oMRAnswerShe€t

Biology

@
..". 'i*"""*' "' "-*"."'""'

F-==_liffiH$m*



UG DePartment of MicrobiologY
MarkLishAdd on Course- Bioinformatics and Conputational Biolory

fs€ssion 2019_2020)
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