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Ap.it 2O24to l7!f Apil2O24 The co0rse !tle was CRISpR 
'esq 

6cDonre Editins lt is

tr,e compt"te teginn- to exp"d course was perled lor a'yone who wants to lea

cRlsPR cas9 Genome Editrng

TheCRISPRCnsq Cenome E ljti|g cou6e ls designed to P'ovlde'comprehensive

ovewLewofCRlSPR-Casgte'lrnolo$r'rtsmechanisns'anditsappli'atioosnrgeneeditinS'

n ,"OrO* o*n U**",., t'*led8e add praciknlexpedence'equippirBsudents wLth
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rhe course durauon was loweeks (30 hourt Two theorv dass€s were enCased
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markingsystetu was 50 frarlc on theorypaperand 40 nErks on pr sctictrL ercmindtron

,,,"r0,* 10."*, *.**' 
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quesnon Paper oltheory examirttion was in MCQ

tvpeotxquest-nswitrrf'urmultiPLechoices Pra ical e$minanon was also $ken on

this murs for 40 toarks lnternal marks asses eni was on ihe bdsis of regrlaritv',

attendai.e, assignFent submissio' et' Allthe 3ostudenls we'epresentin bothiheory

anapm*icar*mmatrnrteresr!tNasp'eparedandcedlli'ateswereakodistributed
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SHRI SIIIVAII EDUCATION SOCIETY AMMVATIS

SCIENCE COLLEGE, CONGRESS NAGAR' NAGPUR

PG Department of Microbiology

NOTICE

Datel 11103 /2024

All the students are informed that P.G. Deparunent ofMicrobiolog/

runs Add on Course: CRISPR_CaS9 Genome Editrng for lhe session 2023-

24. lnterestedstudentsof M.Sc arerequestedtoregiste'theirnamestothe

.oune Coordinator Dr. PranitaB. Gulhane on orberore 29l03/2024

$W-
Dr. Pranita B. Gulhane

Course- Coordinator
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Add on Course for the Session 2023-24

CRISpR-Cas9 cenome Editing
Course Introduction

l. -.."" " n?,* .onperP. e a,-i.noos) |Ie 1r0.. 1..d.d l. dpp[, r.o. 113e.4, o. 1c . ,1 I 0 .. oo | ,npo." rc.r ho; "dp"Jnd ptudi(alerpersnce aquipp nB nudents qirh lhe skLtk.no 
' 
o'e. hr b o,os. r"cr- q'.; i'1reh o'8dror_ed.r'3

. U'derrrc T rrodme, "Go Lp.spR- .p.ro.oBy"rd I L.o .dl

. Learn the note.ularhechankms oICRISpR,Casg and its.omponents.

. tYpore l -1,1o..'Dp'..,' or o.Lot\pt.i o o.r. odlde..r rB .o.\0, rd.e-.or3.ni!ms

. C 1 |rno_.o,ewpe.:-,, 1 oa,Br trB"1op\",,.
Indud nEdiri rn.tyskind r oublest;or ns

Registration Date j 29103/2024
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PG Department of Microbiology

Add on Course: Syltabus for CRISpR-Casg cenome Editing

(session 2023.24)

Course Co-ordinator: Dr. pranira B. cuthane

Cource htroduction

This corBe provides a .omprohensive oveNrew ot CRISPR Casg technology, trsne.5.1.n.,a.d,r,pp,,."(.or ineeFFdr,g r,,.t,od.oo.f t,..e..,r...0;",1g"
ald p'o4/qt eipc i r!", dql:pp rg Lde, 5 h,.h, - .ltl.ppoeo o, seroh" eo I ;cri d 

' 
olF. 

'.d.b'o 
os! ..r,niq je.

Course Obiectives

. undrsrand dE iundanentals oicRtspR.casg technotogy3nd ts hi5!or1.al
developmenr,

r Learn rhe mole.ularme.hankms ofCRISpR-cas9 a.d its cohponents.
! Exploretheva.iousappticatidns ofCRISpR Casg ilgene editing a.ross diffe.ent

. ,\"1d o' p..,g.,de\e ,grRt.tpa\p. r.eo.5,
in. udingl:taaha ys s and roub.shoor nA

Instructional Srrategies: Theory class, pracrical, video.tips, [lodets et.

Evaluation straregies: o.at discussions ahd Final McQ examinatioh

Upon completing rhG course,studenis wrI be ab]erol

. Des.nbe the prin.iptes antl cohponen!s of dre CRtSpR.casg sv{em. De<.C1CPISPR" 
"sq 'or 

n .r.o.spc1rEe..,d.qp.<
. P4ro.n, Rt.pR., .q r"okr, o cer"d.rlpe.pe ;",.. A " u". "' o:r p'p'el.t.,p -.s o.,R spp., i)"\pF.,1e,.
r D .c.1 r ,pe( icld ro.o.e.., I ot.c{ o,. or3.1o I eao, 13rei otoey

Duration ofcourser r0w{r\poHor )

duuy9,
Dr. P.anita B. culhane



PC Deparrment of Microbiolosv
Add on Cour\e: Sy abus torCRtSpR.Casg Ce;;mc

(session 2023-24)
Editing

Ivlodule: The Srrucrure ofsv abur and sysrem otevatuarior

I
Th€o.y Papers and pr.cti.rl g

!I
i

l

P!of. Mahendra Dhorc

Science cotteg., Nagpui

Theory papsr CRt5pR.Casg te.hno.q!
'Theoryexaarndr on w l be ot[aco;'afra,n
havlng ?t quen ons 6(h w,$ equaimyk

' P.acncal examination wiI be
perlormance evatuaion in the

wY, ,.M
I'rternal Ouarfty Ass,i;nce c6lt

(oAc)
S. S. E S. A. Scrence Coleoe

congress Na9ar, NaqDUr



Pc Department of Microbiology
Syllabus ofAdd on Courser syllabus torCRtSpR Casg cenome Ediring

tsession 2023,24)

Course Units
un,t 1: rrrroduction rocRtsPR cas9

. HlstoryandDis.overyoiCRtSPR,cassysrems

. l\4echanisnsofCRISPR,Casg

. sru.tureand lun.lioo olcas9

. culde RNAGRNA)desisn

. TypesofCRISPRSystehs

. cLass l and class 2 CRISPRsy*ems

. AppLicarioosand diffe.en.es 
.

unit2r Desiering cRtspR cas9 Experiments

. cateria lorselectinc ra13etsites

. Off.tfget effects abd thetrminimization

. gRNA Dcskn :nd synthesls

. Took and softwaro Io.gRNA de$sn

. Synthes$ahd validation oreRNAs

. cRISPR Vectors and Detivery Methods

. Pl.shidvectors,vratvectors,and ribonu.teopro!eincohptexes

. Methodsoldelivery[transredion,etect.oporanoi,etc]

Unit 3: Applt.atiotrs of CRtsPR.Cas9

. Cen€ Knockoutand c.he Xhock in

. TechnlquesforEeneEringknockouhand kno.kihs

. Applicationsln model organisms and .ett linas

. cRISPRin D,sease Modelsand Therapenrtcs

. CRISPR ior diseass researh

. Therap3lticappli.atiohsand di.i.rl rials

. CRISPRBeyohdceneEdltlhg



aRlSPRa a.d CRISPR, for gene re8ulation

Base edihng and prime editing

Unlt4 Data Analysis and Ethiel Consideratlons

Drta Analysis a.d Validatlon

Methods for dete.tthg and analyzing CRISPR edits

SequenclnE and blolnformatics tools

Troubleshoodng CRTSPR Experiments

Comnon h5ues and solutions

Ettl@I, Legal,and Soclal Implt.ations

Ethi.al .onstdera tl on s in Aenone editing

Reerlatory landscape and pubLic perception

Practical Sessions

P ractical 1: Deslghihg gRNAs

Use ofbioinformati.s rooh to desi8n CRNAS for a given targetgene.

Synthesis and valldation of gRNAs.

Pra.tl.al 2r CloninAand Dellveryof CRISPR-CaS9 Constructs

Cloning gRNA into CRISPR vedors.

Transfection of CRISPR.onstructs into cetk

PEct,cal 3: Gene Edittngan.lScre€ninq

P.rforfflngCRISPR Cas9 medrated Bene editing.

Screening and !aLidatjng edited cslls using PCR and sequen.inB

Pracll ca I 4: D ata An alysls and Ttuub teshooti nC

Analyzlng s€quencing data to confi rtr gene edits.

Trd!bleshootin8.omnoh ksues in CRTSPR expertments

Dr. Prarita B. Gulhane



PG Department of Microbiology
Add on Courser CRISPR-CaS9 Genome Editing

[Session 2023-24)

Week-wise teaching plan:

Studure and luncdon ofCasg

cuide RNA [gRNA] desisn

class l and cLass 2 CRISPR systems

Criieria for seledins tarset sites

off'target etiects and thdlr

Took and sortwa.e forgRNA d6icn ]
synrhesis and validatl.n of SRNAs

Plasmid vedor,viral ve.tors, and
ribo n! cleoprotei n complexes

Methods oldeLivery (transledion,

Te.hniques for generating kno.kouts

Applicatiohs ln model organisms and

Therapeutk applkations and dinj.al

CRISPRa and CRISPRi for gene

Baseeditinsand primeeditins

Methods fordeteding and analyzing



Sequencing and biointorharics toots

Cohmon issues and solutiDnr

I Ethka ons der onsinsenome

Ej'"'-
ReBulatory ands(.pe and pubtk

E.!l4@,lEsRN&-
Practical2r cloninsand Detivetu oa
CRISPR c*(9ann+--r
Pd"r 3 c"""Edrttr -d - -
Screenlng
p.actio +: oara eniGEina--l
rroubeshoot ne I

1

i

Dr. Praniia B. culhane



PG Department of MicrobioloS,
Add on Course: CRISPR-Cas9 Cenom€ Editing

fsesston 2023-241

TimeTahle
w,ef.01lo4/2024

DLPranrt.Gulhane (R,no c6) rh€ory 4,00 PM - s.00 PM

Dr. Pranita B. Culhaoe

Dr.PBnjia culhane (R.no c6)rheo.y40oPM s.oo PM

Dr. Pr.nitaCulh.ne (R. no (6) Prrctl(iI4,00 PM - 5.00 PM



SHRI SHIVA]I EDUCATION SOCIETYAMMVATIS

SCIENCE COLLEGE, CONGRESS NAGAR, NAGPUR

PG Department of Microbiology

EXAMINATION NOTICE

Datet 22/04/2024

All the students enrolled fo. Add onCourse: CRISPR-Cas9 Genome

Editing for the session 2023-24 are informed that Tbeory and Practical

Exam ofthecourseis scheduled on 2 6/04/2024. A11 the appearing students

are informed to remain present in Microbiolory Laboratory at 10:30 -

11:30AMAM lorTheoryExam and at 12:30PM - 5:30PM for PracticalExam.

f,il9
Dr. Pranita B. Gulhane

Course- Coordinator



I-ist of the Students: Add on Course- CRTSpR-Cas9
(Session 2023,2024)

Sr. No. Name ofshrd.nt

,r ,AkJnLsh:RB\r

- ekroLnr: v re-[,ap

4l

s)

6)

l')
I r.r a\m b A wish

Cenome Editing

Signature

+
A

9l I Astha A. sakturu3de

..l .d. d r Pdd,t 1l**
131 khwariN.Gwande 3V,
L ,1'r'DP*r i*.."11", Jjqrbt

151 rf,en: I Hqrc

l^-&-.kr.!(-dtt^



241

?5)

,4)
23)

21)

301

At. 1xoS6,p ftA.--
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PG Department of Microbiology
Add on Courser CRISpR-Cas9 cenome Editing

(Session 2023-241

Theory Exam Multiple Choice Questions (MCes) pattern

1. Wh.tdoes (RISPRstand fo.?
. A)Clustered ReEularly Inte.spa.ed Shor patihdronrk Repears. Blclu*ered Repearedly lnrempaccd short palindromj. Aepeats. C) Conh.olted Regutarly tnterspaced Shortpalindrotuk RepeaB. Dl Clust€pd RegularlylirerspacedShodPolyoredcRepcats

2. WIich €nzyoe ispdmar y used in thecRrspR-cas9 systeh Iorotting DNA?
' dl'- l

3. Whatisthe role oftheguid€ RNA [gRNA) in cRlspR.casg?. Al To curthe DNA
. B) ro bind to the rarset DNAsequen.e
. Cl To.epairthe DNA b.eak
. DlrosyrthesizehewDNA

4. Which ofthe toltowingls NOT a method ford€tivering cRlSpR Casg into cells?

. Bl ELactroporation

. c)Tmnsdudioi

. 5 What is the hain advant geotusingcRrspR-Casgove.previousgenoneediting

. Al Higher5pecificity

r c) Easierdesiei and implemenbtion
. DlAllorthe above

5. Ofi-targeteffecrs in cRIsPR,cas9:re dueto:
. a) haccurare DNAcuttjns

' Bl [lismatches between CRNAahd non.target DNA. Cl lncompleteCulde RNA
. Dl Noneorthe above

7. Which ofrhe foltowingCRtSpRsystcns h ctassified.sa Ctass2 syst€h?

. Bll)pe tt



3 InCRISPR-Cas9technolo8y,whatdoesPAMstandfor?
. A) P.otospaceradjacent Motir
. Bl ProtospacerAdditional Motif
. cl P.otospace.Alieoed Motii
. Dl ProtospacerALtered Motil

9 CRISPR-casgcanb.nsadto:

. Cl Editspecilic DNA sequences

10.which tool is commonly used ford€sig nggRNAs?

I 1. what ls a potential applicatidn oI CRISPR-C.s9 in agricultur.?
. AlDevelopingdkease..eslstant.rops
. Bl rh.reasinsc.op yield
. cl Enhancingnutritiotral content

which component of the CRIS?R.cas9 system is responsible for recognizing the

what type olgene editing lnvolvesintroducnrga new genaat. specinclocation in

12

14. CRlSPRaand f,RlSPRi ar€ used forl
. A) Activatingor inhibiting gene expression

15 Which techntque can be us€d to detectcRlsPR.Casg induc€d mutations?



. B) PCR

. c)oeleLe rophoresis

' D) sangerseqrencing
. Answer:D'-. iJi,?i "o-r,n","" " 

t*noR cd\c h/\ anrercd I hnnrr rnars ro' trcrrinsseneric

. BiceneedLtinq n embq'os

. .icanerh{a;! ro, inhoiFdd*i+5

17 InCRISPR_casg, the cas9 enzvme deatcsal
. Al Sinsle stlandbreak
. B) Doubld strandb.eak
. .jr,.p " r 'na re.r
. Dl Nonooftheabove

" 
i'lit'iiilii. *+^" " "- 

repairtemprrle in 
'RrspR 

('se gene 
'dirinc'

. Ar To euideth.Ca59enzYme

. e r.p.'i"". 'ore e'oroo-oloBo' 'eco'brn'n_

. Dl Tobind to theta.get DNA

i" iii.'iLii..r -.*" " ^.ociarcd 
with 

'RrsPR 
(rse r'chnoro'r l

. ci Gene drivos in wild PoPUhrions

,n tni,i.r,.,,r,".n."i"g i" linrution or I RISPR cd\ql

. .r Poknual ro, ofl{irE.terteris

. Ahswer:c
]' 

"1i."'1,i",",-,r...*""R 
(r<c nknown rorrntroducingprP''sepoitrr

mutationswithoutdouble{F ndbr@ks?

. AITALENS

. BlzFNs

,. iJi',li'.i,* ,.,"" *. o 
" 

cummon merhod to varidJte rRrsPR crsq cdirs'

. A) RNAsequen.ing

. Bl chromato8raPhY



2S

23. The spe.lfl clty of cRlsPR-cas9 can be incrersed by:
. Al UsingashortereRNA
. Bl I ncreasi ng cas9 conceh$a d on
. C) DesigninsgRNA wilh rewermismat.hes
! Dl Ushgahtgh.fideliq'cas9variant

24.Whatis tieDriharyadvant geof nslngCRTSPR_Caj9overtradiionalbr€eding
methods inaaridlture?
A) Faster seneration old.slred traits

whlch requlatory body oversees theaPproval ofCRISPR'based rheraples in the

C) USDA
D]NIH

ldrye
Dr. Pranita B. Gulhane

Course- Coordinator

l?)
l!



Practical

PG Department of Microbiologjr'
Add on Course: CRISPR-CaS9 Genome Editing

(Session 2023-24)

am Question Paperl
CRISPR"CaS9 Cenome Editing
S.S.E.S.A's Scieice College, Nagpur

26n1t2424

Q.l. Cloning and Dclivery oICRISPR-C$9 Construots

Q.2. Cene Editine and Screenine

t0

l0

l0

l0

te*
Dr. Pranita B. Gulhane

Course- Coordinator



PG Department of Microbiology
Add on courser CRISPR_CaS9 Genome Editing

(Session 2023'24)

oMR Answer Sheet

Bha sniyqit EdqqdoD so.r.ty, .4t.vadr
SCIENCE COLLEGE

i a()a)ar n oooa
?o.rao qoo.o ! o(_r.). r..) r: 4'_':: :', i

3 a)a/-:,t) oaoar ' oJaa n i-r" ' - 'r_ i

5ooc. tca'a. 5a.r':_ ! l:r: " ' l

l

" ao, - )(. - |
,'

| )a '"t I

laaj{iar troa(]'J ai-i-r()!r ar_' 
i

, (,oara , a)a)oa
(4
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PC Department of Microbiolosv
Mark List: Add on Course- CRtSpR-Casg Ge;;me

[session 2023-24)
Editing

89

o
l

l

I

9

35

37

t

34 j.
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141 35

15)

r6l 35

r7l 35

131 35

1el

201 50 33

211 94

22) 3s

2rl !1
,4]

2sl

261

27)

231

2el

301

^ ., 0tilF
Dr. PraDita B. Gulhane

Course- Coordinator
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