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1. Attempt all questions. ' . Y A~3 & :
2. All questtons carry equal marks. ' Q B 5 &
3. Draw neat Inbelled disgrams wherever necessary. N =~
4. Use of log tables and non, programmnible caleulntors is dllowed. - v -
Qk N TS ‘%‘\ Y . O
Q.la.  Select the correct alternative: (Any Six) R F o Q06
. 3 &
1. To express a novel gene in a plant q)qtcm is the genetic clement that is_.’NO\T 4'%.
required in gene construct, o ~T N = & Q)
A) Promote & o 3 - R N o
B) Gene ofintcrw\_\“ N 2 & - 3 \»’ ' % _
C) Marker gene \\ .S ’ s 2 & K '“»" \’;_ _'\;;
C D) pUC 18 DNA segment 5’ > N & N o &
2 plasmid of Agrobactenum mmefamens is respon51ble for causmg‘crown "l
gall disease. \ ‘ ' o 5: ~
A) To plasmid -~ .‘- s ‘ = o L
=~ B)Trplasmid. - o N A & A &
5 OTiplasmid® = . < N & Sl
R > D) Ts plasmid N \'_7 \:\\ \\ P
~ 3. “Name the specific part of the tumor-mducmg plasmxd mserted into lhe nuclear
; genome of the plant. 3 D, s oy
A) Origin of replication : '
B) T-DNA region ‘ ' =
& _C) Vir gene 0. K - -
N i D) Opine catabolism region & g -
f. .4. Name the protein product responsnble for cre'mng a trans1ent bridge or a cell
§ = mcmbmne connection for T-DNA transfer. ;9'\' X
A) VirE B)ViiB C) \_hr H D)virC ™
(_ ' 5. ‘Name the gas used for particle propulsion in biolistic transformation.

A) Argon B) Neon C) Hydrogen D) Helium
~6.  Name the enzyme/s which are NOT used to isolate a protoplast from a plant cell.

o <> A) Pectmase B) Cellulase C) Hemcellulase D) Chitinase
PR A *W}nch pa.n of hEldS fomﬂn\s the wztll of transient aqueous pores after
3 F electroporauon? e > of
A) Hydrophobic tail B) Hydrophobic head
C) Hydrophilic tail D) Hydrophilic head

8. ~ Liposomes are
_-A) Naturally present structure made up of lipids and protein

& ~  B) Artificial structure made up of lipids used to deliver the DNA into cells
o4 <~ C) Arrangement of multilamellar and unilamellar vacuoles
N S D) Required electric impulse for DNA transformation
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9. From the following given options select the dnsudvanmgo of the elcclroporallon =
method for plant transformation. _> o Q? Q- Q &
A) Irregular intensity pulses causing cell damage ~ ~- o8 & =
B) Suitable for both monocots and dicots only ‘ L 7 S
C) Specific transport & 3 - - '
D) Needs an ideal buffer system ~ . ' - e ko

< ' X 5 « > M

~

—-— — ~. -

Q.1 b. Answer the followlng qllesﬂdns: (Any ’f‘wo) Y 5
\- ~ ) - -

1. Describe the mechamsm of transfer of T-DNA in plant B & & N

2. With sultable examples explain the need for seed quality protem mprovement \g}
How it can be achieved using transgenic technology?- =y b Nl <,

/

~e. S =

3. Illustrate the use of a comtegrate vector system’ using diagrammatic 7
Y ; ¢ ;
representauon _Q{ o o b\-Q & "y Y

,- ’\ - /n-\ A
= - 3 >~ ) ~ e e
. ~ - W g S ) A
N i ~ N < - Q
X -

Q2a \Select the correct alternanve' (Any Slx) .?,' ol 06

\l In t;ansgemc t,'lsh 'AFP genes from the ocean paut codes £or pr(;zem ™

S Rl < . ‘ <
QJ,:\ 2)) molten.plotein & . _\2.‘3 2‘, & N

b freezg. protein - Ny & X (84 R

S -c) antifreeze protem e E- 4 L H

d) orystal protein Q A
- -2, The: transgene -which is mlcromjected in the fertilized egg of mlce“ls often in a

oS lmear form\and free of = ~vector DNAY

,11') prokaryotm s &) P = &

] b) ey(?aryonc o .:}'\ r % G
SN ¢ qntermedlgte & & o o
o d)\ repeated\ < o D e
2= 3. N Als scorable reporter. genes. .~

- g ~a) TK\genes 5 S . b) DHFR gene

3 )‘

52 € GAD gene. ” d) Lucxferase gene 5
~4. In the lentwuaI tfansfer @ctor, WPRE the transduction of host cells.
' a)_@nhance B)Iower \.85) drop- dow'n d) slq\w~
5 5. ,Retrovxrus s have \‘_ genomes that “are used as templates for reverse
_~ transcngt}se to symhesme a DNA COpY,> o

a) DNA
b) RNA

: c)  dsDNA’ |
xd) DNA . -

Sh <<
!’L \:‘ ":'\/t\‘ V:-?/\
o 50 ;‘So o
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6. After treatment with G418 and ggnllclovu Dnly cc]lt)r tJml lmyé\ dndergmﬁ ;\/
homologous recombination with specific intcgmuon wnlI“ . ra &
2)  killed , 4 a8 s F s
b)  survive J N S u
)  notsurvive . . o X & N
d) not live S » u\'- G" & S &

7. In the bacteriophage l’l\ﬁettochA Tox P s@&onsnsts ohwo l3~base-pa1r Y l_:-,-2*' 2
that are separated f{dm each other by an 8- bp spacer, véquencc ¢ & Q—f\ \_E‘
a) side repeats X ) i L .":-\ _CS‘/ ;_
b) inverted tébcnts \ S il & I
¢) simple repeats ' : ) : AN W~
d) centralrepeats ' = g~ = -

8. Tmnsgemc ﬁﬁh is used@ btosensoré of envmg‘tlmental p‘oilutants Y, N3 -
a) M\duk'l & X o e ; __’7 ,_-:J'" _J;
b) . scollodon j“' : e A N ;
)" Rohu N ) 2 i S o o
@ samdn T S g D

o 1_ is"the last phasc in the process of fusing, two haplmd eukag@txc cells‘

s together N . et R

N a) Karyogang‘y &6 & \j" \_f i ,’_Q 3::.
& b)* Plasmogamy & & S & S AQ
O Xenoghmy 5y 9 > S
' “7d) Cytogamy N >
Q2b. lee an account on the followmg questlons (Any Two) e " 14

L Explam t.he\él‘onmg of livestock b)f nuclear ttansfer method. .;‘ : '
T2 DlSCUSS the embryomc stem cell methodglogy for the producﬁon of transgenic

" mice. \ ~ & Ry K - ¥
. SN e :»‘
3. Dlscuss any oneVector used for ammal cells, .~ -X
Q 3a. Select the correct alternatlve. (Any Slx) ,;"’ 06
3 L, i A clonmg’ vector c\ontammg regulatory sequences iswcalled
a. Jshuttle vector W ;—‘
A A N
. . b expre@on vectox\~ RS ’\{‘
- ’\_?' c. cosmld \‘ = P
4 d. M13 phage ‘
2. WhenM 13 mfeéts the host cell the host cell
&N y .'fa. is lysed i +
\’% \\) b. contufues groyg’tﬁ at the same rate
{ A C gr()wth is arrpsted aftexs:a few generations
d. ‘growth is slowed down and viral particles are released
‘\.‘h X C N i
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The enzyme that can convert slaggcred ends to-biunt ends =

DNA pol 1 5
S1 nclease ™ Q &
both ' , i
neither

e oe

D .‘) C -

The transgene in pET v&tor is mtroduced m\the J&‘?\' : &
a. Host genoma" £ _ < &

b. pET vector y N

c. Helper plasmid ' K < s

d Any of them - - kS A W 7

To chethe prese qe of gene prbduct ofjn expression vector We can pex:form o
a. “iéstem blottmg -‘? N £ ;_—‘ 3‘ & ,
by orthem\blottmg 23 D \-\.“" & :_ oy ~i'-_j~ o

K Southei’n blotting ' ' _
d. Eastcm blotting . \

Problem of repetitive DNA being a part of the probe and creating a problém whlle-\
1dentifymg the oyerlapping-fragment can be overcome in & ~ <
“a Chregirosome glkmg ,‘Cﬁ' ) R o S
&b Chro'mosomcgumpmg <& Y N g
- \ ~ g

Eoth -~ A .)’ ) > \:,
d. .Nexther ' . : 5 &

S
|

Sy,nthetu: ohgouucleotlde probes are called -

= a heterologous probes ' ¥ B N
C.- DNA proﬂhos B o
d. homologous probes 3 = o

In SouLhern Blott]ng, the specnﬁcxty of the test hes in selectxon of

a. source DNA

b., \Jadlolsotope v ’
cr appropnate prob&
\;:fd. all t.hree w3

O \" “ﬁ o

x}l

'j//:,

/ Introduqng the traQ’sgene in th@ 'MCS of the SUP 4 gene results in

a.. alpha complemenlanon
b beta complementauon
¥ C. suppressor mutanon
;g.‘ d. msertlonal u&acuvanoxb
Y Ao

™ =
LN

X

c\ n
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‘ ¢’ o aof = '
R/, o\ Q) p % s
Q.3 b, Dlscuss the followlng: (Any Two) - Ao ; . { <14 2
. : . & =
l Southern Blotting with o diagram. 4
' ‘ e 3 i~
2 Describe a method to prepare a cDNA library. ) g < &
o L . P S S N
' KR pUC ag a cloning vector, 7 ’ i S5 &
e o e c¥ Q) - X
\ /,.7 /«-A__\. A ', , .f". ,7 /C"f ‘ ;:
Q4 n.  Select the correct alternative: (Any Six) ~ (& 2 506 o
[. Whyare ddNTPs used in DNA sequencing? ~ o < R
A. beenuse ddNTPs are fluorescent al ._\'\' ‘;?7’
B. because ddNTPs are effi iciently incorporated into DNA o N S »
. C. because dANTPs cannot be incorporated into DNA- by—DNA polymerase“ . e K
D. bccnuso ddN']Ps prevent further DNA synthcms once mcorporated into the \7
o) 2 Cn Ao

DNA & o & A 2 &
2. What is the f‘undumcn(nl principle undcrlymg Sangcr’s method  for DNA =,

sequencing?

< N
)
N
'

)

»
(PN

A. Using chemicals for base-specific clcavagc g & \
B. Using dNTPs for cln.un termination ) ‘ e ) X
< C qug ddNTPs for cham termination < N
Q\‘.\ D. Using 32P for chain termmulxon & ,:.?7 ”"1 ,,TQ :

Q3 In RNAi-mediated g gene sﬂcncmg, what complcx forms when sxRNA bmds to the
' targel gence?

A. RNA Associated Silencing Compk:x
B. RNA Mediated Silencing Complex
C. RNA Induced Silencing Complex

.D. RNA-DNA Silencing Complex L = ' S
o4, \«What is the term for synthetic short strands of double-stranded DNA with one
S5 «" blunt cnd and one staggered end? > Re h :‘\
A. linkers = - )
B. tails
r.: C. adaptors .
D. probes ‘;—' g
7 5. Whatis Cas9? (\ NS ' s &
Al - \ “b e ( .
/ i A. Nuclease 2 2 A N
() 2 N \ .\‘7
5 e B. Polymerase ral o =
S G Primer™ 5 N
D. Probe

6. What is the term for the manipulation of a gene using engineered nucleases
composed of sequence- specnf‘c DNA-binding domains fused to a Restriction

A .endonuclease? '
& e FA. DNA Sequencmg ﬂ::"
D WY AN
O B RNA1 ;_’* R
R C. Gene editing
: ’ D. Gene shifting
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What enzyme creates double-strand breaks at the targct site for genome edltmg? X

~
<
™

7.
A.ZFNs A v D o5
B. TALENs > ) S ¥ £ & E
C. CRISPR Cas9 K D RS &
D. all three % N £’ o
8. In the context of CRISPR, whcre are the repcated sequences located’7 NS g
A. Bacterial DNA N S ‘-\;‘ ‘5. .'3) NE
/’ 4 —n —~ N
B. Viral DNA 5 © X - & 5 2
C. Fungal DNA | 3 . . = ‘._\"\\' >
D. Plasmid DNA : & £ N &
9. Inwhich DNA sequencmg method does premature chain termmanon 1ot occur? D
A. Automated sequencing - = R - g
B. Sanger's sequencing methoo‘ -~ = < "k w\%
C. Maxam-Gilbert method - = ~ i &
D D. None of these ' e A = 4
- & . - e ~ .”« ./::
Q.4b. ‘Give an account of the followmg quesnons (Any Two) = ;? 14
L, " What are the pnnmples and agphcanons of pyrosequencmg m DNA sequencmg‘7 ay
2% How do mlcroRNAs (mJRNAs) pammpate m regulatmg gene expressmn m-
= ) eukaryotes? -~ _u.:' ;. y: f’ = ,:" /,Q?
~ \"\ .,\*
C3. What is TALEN, and how is it used in the context of gene edmng? vt
v Vo ;_\',' d * - -~ \\_j‘
— -~ < — = A T - =7
o Q5 Wnte Short notes on the followmg (Any Four) ay 20
< _Q?‘ha er gene. ,\Q \ Cf 4\‘ % \i‘f \:\
& £ 2 o & o
\ o beg» Apphcanons of transgemc m1ce % e ___'?\’
e Non-yadioactivé’ labe]lmg*o’f DNA. -~ = 3
d. Shuttle vector.
E&)j e. .JHuman genome mappmg Slgmﬁcance in health
, g £.0 = Role of ZNF in genome edmng? S .-.C:"
IS S iy L ol N S
Ho ’-;\ \’,% Q\ $§'
g X < - ~ o
_\\.;_‘\A‘ 4 .éu\ ’ N‘.'; ;.-; ] :
& a & ol > =
T D (S
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