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() 37 F97-97 4 33 Iv7 & | ¥ Iv7 SfAqrH 7 |

(ii) T8 Ho9-97 qiel @Usl § [F9Tfora 131 777 & - @UE &, &, T, T A & |

(iii) @S & : Jo7 G471 & 16 T Tg-14hc91T JHR F Uh-Uah 3% & o7 & |

(iv) WUEW: o7 T&I7 17 G 21 T 377 TG-3F1T JHR & -3 37 & To7 & |

(v) TS T: 7 GEIT 22 @ 28 TF TY-IHIT FHR & diA-al 3hl & 397 5 |

(vi) GUET: J97 GEIT 29 3K 30 FT-TIRT TAR-TR 37H] & J97 8 | Icdb I
q 399777 § T97 U 39-YIT § 3Take 5Heq 1797 =T &

(vii) UE F: J97 &7 31 G 33 T JNH-ITHIT JHR & Grer-gier 3761 & J97 8 |

(viii) ¥97-97 H GHY 3T 751 1 T 8 | Jefd, @ @ &1 J97 7, WS T 3 1
T H, GUS T F2 o H a9 @IS F 3 3 Jo1 7 Hake fdHeq &7 JaeT
fear 731 8 | gHiemef #i 37 yel 4 @ 11 v Y97 BT I forgTr &

@us <h

1. FYTALSTT bl TAT-3ad =R depsieh 3&eh fHasft fAfsshaor o smanf@ 2

(a) Leu2SH
(b) LacZ S
(¢) XTI SfH
(d)  TetrSH

2. &< (Hind)-III Sfdee THTSH 1 FEasia &id 8 :

(a) &ifecg sfafegg
(b)  EHifeera FFgaar

(¢) &mifterg gmicsiosa
d)  Emifea #ifcra
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General Instructions :

Read the following instructions carefully and follow them :

(i) This question paper contains 33 questions. All questions are compulsory.

(it)  The question paper is divided into five sections — Section A, B, C, D and
E.

(iti) In Section A : Questions number 1 to 16 are Multiple Choice Questions
carrying 1 mark each.

(iv) In Section B : Questions number 17 to 21 are Very Short Answer Type
Questions carrying 2 marks each.

(v) In Section C : Questions number 22 to 28 are Short Answer Type
Questions carrying 3 marks each.

(vi) In Section D : Questions number 29 and 30 are Case-based Questions
carrying 4 marks each. Each question has sub-parts with internal choice
in one sub-part.

(vii) In Section E : Questions number 31 to 33 are Long Answer Type
Questions carrying 5 marks each.

(viit) There is no overall choice. However, an internal choice has been provided
in 1 question in Section B, 1 question in Section C, 2 questions in
Section D and 3 questions in Section E. A candidate has to attempt only
one of the alternatives in such questions.

SECTION A
1. Blue-White selection technique of transformants is based on insertional
inactivation of : 1
(a) Leu2 gene
(b)  LacZ gene
(¢c)  X-gal gene
(d)  Tet-r gene
2. Microbial source of Hind III restriction enzyme is : 1

(a)  Haemophilus aegyptius
(b)  Haemophilus influenzae

(c) Haemophilus haemolyticus
(d)  Haemophilus felis
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TR qeheh G S1.UA.T. 1 TIhEH 1A i hl [afy o fore f=ffaa 4 &
HH-GT HIF & TgT 3 ?

(a)

(b)

(c)
(d)

had Tohdd Tu SL.UATU. o FICIE hl g ITAN R & TRHH ol
forear fepam 11 gehat B

< ddNTPs — ddATP, ddUTP, ddCTP d«n ddGTP HT STTIIIHAT
Bl g |
21.U4.U. QifAHS THATSH <hl TG9hehdl aldl 2 |

LTA.T. @Al o TR & T & T dANTP 1 e feram S
g |

a7t el e O SRR SIgHI o Tomeh | 57, 102 997 195 A § 7afeea
THAT 3T @

(a)
(b)
(c)
(d)

his-asp-ser
his-lys-ser
his-lys-asp

lys-his-ser

$8%h JATIATHT ST hl TEAT 6340 & AT S T 70% 9T IIEH & fow i
WT%:

(a)
(b)
(c)
(d)

A
Hilsergied I (HiH)
RfASIfGT AR
Stteryy & rerrs

fope Totrgm <h1 Srufafa & sror SCID AT i 2 2

(a)
(b)
(c)
(d)

UESICIERERE
TfeAEe feus
TfeAef Hiehes
NESICIERGIEE]
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Which of the following statement is not correct about DNA sequencing by
Sanger Method ? 1

(a) Primers can only be extended using the single strand DNA as
template.

(b) Four ddNTPs — ddATP, ddUTP, ddCTP and ddGTP are needed.
(c) DNA polymerase enzyme is needed.

(d) ddNTPs are added to terminate chain (DNA) extending.

Charge relay system operating in chymotrypsin enzyme consists of
following amino acids at positions 57, 102 and 195 respectively : 1

(a)  his-asp-ser

(b)  his-lys-ser

(c) his-lys-asp

(d) lys-his-ser

Number of predicted genes is 6340 and 70% part of the genome codes for
protein in : 1
(a)  Yeast

(b)  Caenorhabditis worm

(c)  Arabidopsis weed

(d) Bacterium E. coli

SCID disease is caused by absence of enzyme : 1
(a) Adenosine synthase

(b)  Adenosine deaminase

(c) Adenosine phosphatase

(d)  Adenosine aminase
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o [ N

..U, & ANRASH 7 oh TIHTA qebeieh foehiéd i Tt I &
(a) Tosft qom uia o

(b)  TH YT T4

(c)  hll Flotd a«m aicd sl

(d) TgaS HR

BeehlcTor1a JgiBg - o 3cdTe § TG @
(a) TRMEEHN

(b)  UfRE=

(¢ Teuersfen vfasa

(d)  dich 3-gTEgerTegLIsie

TyAfE Fargs § FH=faRad ¥ & H-81 107 g1 8 ?
(a) I Uldfcald q&AT 3R €418

(b)  Yohg! TATHT HITSTRT H TGN H TATTAOT

() Toordm WA 1 Stferehdy IcTeq

d) (a)TA (c) THI

ST ISt | 9TH ST sl 3Heh foTT 39 fopam STmar 3

(a) Sfd-meifeet
(b) MU
(¢)  Wfd-3Teger
(d)  drgrET

R, BT ot Tiefi= 99 Aifies srcafes AET § Icqe A 91 IRSi ] 9ed
B

(a) e e

(b) 3Tk Fferema |Es]

(c) Nl Qe 31 Hewqul e SUTI==si i 3Tfreh Icdared

(d) TGN AEs
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Technique of introducing colours into DNA by Nick Translation, was
developed by : 1
(a)  Rigby and Paul Berg

(b)  Rous and Jones

(c) Kary Mullis and Paul Berg

(d) Edward Sanger

Alcaligenes eutrophus is associated with the production of : 1
(a)  Streptomycin

(b)  Penicillin

(c) Hepatitis antigen

(d)  Poly 3-hydroxybutyrate

Expression vector has which of the following properties ? 1

(a)  High copy number and stable

(b)  Easy to transfer in eukaryote cells

(c) Maximise production of foreign protein
(d) Both (a) and (c)

Artemisin obtained from Artemisia species is used as 1
(a)  Antimalarial

(b)  Antifertility

(c)  Anticarcinogenic

(d)  Analgesic

Transgenic plants which over-express compounds like sugars, mannitol

and proline 1
(a)  are pest resistant
(b)  are abiotic stress tolerant

(c) produce more secondary metabolites as drugs and other important
metabolites

(d) are weedicide tolerant
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12. 98 =ahh faH e (%aer) VIII Icqd i hl &0dl &1 A9 8l 8,
e TR & 7% 8Id & :

(a) dmrhiferRm A
(b) EHrBIT B
(¢) Toromm T

(d) vETEE (F2)

Yo7 &I 13 & 16 % 1c7¢ 51 %97 157 7TQ & — (5474 T @l SI1IHe (A) 797 G #1
FRU (R) ZRT 371 1637 737 & | 37 941 @& Tal I} 14 17T 78 Figl (a) (b) (c) 3K
(d) & @ g9 o |

(a) 3ATHY (A) 3 SR (R) A1 T8 & 3 RO (R), 0= (A)
&l I Hal 8 |
(b) AR (A) 3R HRO (R) THI &l &, T R (R), AR (A) H
el ST A8 hdl & |
(c)  ANTHA (A) HEl 7, g SR (R) T4 7 |
d) AR (A) T4 8, Weg HROT (R) TE 3 |
13. 3BT (A): Shageas (Mereree) wifswent fufa fadia urey wifsmeed 8 |

HR (R) : Sageaent (MEITATES!) T IUANT HIRyeh Tehll o fmior # feram
T Fehell 2 |

14. 37¥HIT (A) : gﬂﬂ TaSl § IR o RO 309 THMHAT i FHSTAAT had
|
HRI (R) : s g ofiefie (Srfa) & fafie =t @ gea Swu, s
T O o RO THSATAAT gierferd gt 2 |

15. 37997 (A): Tash qon o €.uA.U Hi Afqaed WERIFaus grl el

ST 2 |
HR (R) : TSI QAT 1L.UA.U, 3] ol I Hehall 7 |
16.  379HYT (A): Gobrgehl UIEH i Afatw & fow & Fior & atwa @
STt 7
HR (R) : 5. Hics b1 Haed T 39U dTH TAdT 4 foham S Tehar B,

31A: TThT ITAN Yobrgen! AA 1 1fireafh 7q foharm Sran 7 |
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12. Person who lacks the ability to produce Factor VIII has heritable genetic
disorder : 1

(a) Haemophilia A

(b) Haemophilia B

(c) Christmas disease
(d)  Stroke

Questions No. 13 to 16 consists of two statements Assertion (A) and Reason (R).
Answer these questions selecting the appropriate option given below :

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of Assertion (A).

(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of Assertion (A).

(c) Assertion (A) is true, but Reason (R) is false.
(d)  Assertion (A) is false, but Reason (R) is true.

13. Assertion (A) : Protoplasts are plant cells without cell wall.
Reason (R):  Protoplasts can be utilized for producing somatic hybrids. 1

14. Assertion (A) : Homology is defined as similarity due to common
ancestry.

Reason (R): DNA sequences obtained from different individuals of
same species show homology due to similarity in DNA
sequence. 1

15. Assertion (A) : Insert and vector DNA are cut with the help of Restriction
endonuclease.

Reason (R): Ligase can produce the nick in the recombinant DNA
molecule. 1

16. Assertion (A): For the expression of eukaryotic proteins, E. coli is
preferred.

Reason (R): E. coli is easy to grow and manipulate, so is used to
express eukaryotic proteins. 1

99 Page 9 of 19 P.T.0.
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(%) UAEH .U W ADZ (lacZ) S I AT o o= & fofu, 3@
N S5 Itk U (YohId) & HIeqd | wie fohal T | Weg IS
oI STH R g3 | T ?

(@) T QAN o 99 o fote o= foman T aehar 8 2

=t gfaed! (fet=e) ford JehR &R id 2 ? 39 Y@ TS T=eehi i

3@ HINT |

“Ura Shag § o 1.6 fafermm @ 3.2 faferem foeoa €, & SNPs ww <
Tehd &, g o S o SRR I YuTfad o Tehd & R T8 ft |7 "qfua
HIUN <hl TR 8 I shl ~AFHTAAT &g hifu |

(%) nfhes hIfTeht Tad qr fediaes wifsmn gad & = fave Hifsu |
AAAT

(@) Hiftra iR a1 (ATET) qAT A HITRT 99 H 7T T8 HIfT |

Ueh Tlduifaeh b1 HHIU hid aTcl YEHST hl TANTIITET § g (ThITT) hd
4l 2

Qg

feferfaa =1 s fafgu

I FATEh H V-3ThR b1 @il gidl 2 |

(%)
(@) qeAsifash Tl | SN hi AThdT Teh THET 7 |
(

) SES@M % IURE %1 IW GEaSifash YshHl o HaHd HIeAd SO
fore feper ST 2
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SECTION B

17. (a) For selection of recombinants having lacZ gene on vector DNA, it
was plated on medium containing sucrose with a chromogen dye.
(Show sucrose breakdown) No result was obtained. Why ?

(b) What can be done to select these recombinants ? 2

18. How does mosquito repellant work ? Mention its major chemical

constituents. 2
19. “There are about 1-6 million to 3-2 million sites in the human genome,

where SNPs can occur, but still they may or may not affect gene

function.” Justify the statement giving reasons. 2

20. (a) Differentiate between Primary cell cultures and Secondary cell

cultures. 2

OR

(b) Differentiate between Finite cell lines and Continuous cell lines. 2

21. How will you perform laboratory screening for micro-organism producing
an antibiotic ? 2

SECTION C

22.  Give reason for the following : 3
(a) Baffle flasks have V-shaped notch.
(b)  Excess foaming in microbiological processes is a problem.

(c) Slaughter-house wastes are wused to prepare media for

microbiological processes.
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(%) =Rl & Aied (JET) H SHIC ST & ? T HITehl (FH Td) Tk
% &9 ° g e 3w fafE |

YT

(@) S AThsTRe s & fofw f yarg 3@ ¥ A, B d91 C &t 3fa w1eg
g 9T |

ATh3TI3E & Teh dT(edd S kT <=¥H

v

A~ ¢
TAfoHe § TEHT
A T wifee o1 fHasM

v

o -
NESIRIERERISE!

'

B ERCIPECDE]
!
C T fafsa s

(FaeT gieaiea giienia=i & forg 7. 23 (@) #7 fawey)
(@) BLAST &I & ? 39 a9V $RishH H AEPd g «=n g 2

gohfrgehial o S i Afeats & e fAfeer 9w gadges T 2 | =
Tfad RO g YA H1 ggeH HIfT |

RS el sl AfYereh Il S AT BT U & R | AR ®Uaid
wEAl & HaY ¥ yg@ Fand #=2 8 2
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(a) How are mouse models created ? Write two major applications in

the field of stem cell technology. 3

OR

(b) Complete the flowchart for creating gene knockout by filling A, B
and C. 3

Selection of a gene of interest for knockout

.

Place in plasmid

.

Inject plasmid into A

|

Homologous recombination

.

Selection with B
Injecting it into C

(For visually-impaired candidates only in lieu of Q. 23 (b))
(b) What is BLAST ? What are the principles involved in this search
program ? 3

Pichia pastoris is the most suitable host to express eukaryotic gene.

Support the statement giving three reasons. 3

Transgenic crops are facing challenges globally. What are the major

concerns about these GM crops ? 3

Page 13 of 19 P.T.0.
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auft SRt O § WIEH % Yl ° waitees fafawar gidt 3 | = 2
forelt oft smifsrent & Wiy nifest @ 1 =/t 2
Toret ISR H m-RNA T TidA <hl 3firsafs ger ggaesd 981 g1d |

=T ? 1+1+1

UYTEST qAqT WA o STSHIeRor qem Tei-a sk § MALDI (Rfeea s1faads
A eIy STEFTESNM) dehriieh Sl IUANT hdl Hid & 2

(=)
(@)

(%)

Teh GdTgsh § -9 1Hard 1fiyaeor g =gy 2

e HaTgeh o1 3 ?

Qs Y

fffafaa gfi=se =t yeat s w1 & S fafgu .

Thol [FAREe Ig&ddl (SNPs) =Afthl H 91§ S arell |
AR Tf=ard & | T SNP T Tohdl J[FaAICss § fofS=ar i
fRefid st @ o fopell off =ik o ST | 9W= ®9 8 91 ST
2 | SNP fafim UMt & gag AT 1 ged H TgRal hid & | hew qer
HYHE S W oh 7T ITRER STHT <l 989 o o foq <4 81 @1 7 |

G)  Tafercaenl & folu SNPs for@ TehR @8 1 9ehd & ?

Gi) T YR & W ¥ FAN HaeAsfadr a1 Sfareror hl ug=H
SNPs & Tehd 3 | 3Hh GAY | Teh 38T ST |

(iii) TEE AAREA § SNP foeei v s TN F1 fohaT STl B ?
3T
(ili) 1 SNPs had HMG SHM % HIfeT &1 H & 91¢ Iq1d & 310a
SHITST QT T ehifeT TSl GHI | 91T SI1d & 2
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(a) Among all the biomolecules, proteins have maximum diversity in
function. Why ?

(b) Proteome of a given cell is dynamic. Why ?

(c) m-RNA and protein expression levels in a cell do not always
correlate. Why ? 1+1+1

How is MALDI (Matrix Assisted Laser Desorption Ionisation) used to
volatalise and protonate peptides and proteins ? 3

(a) What are the essential features that a vector should possess ?

(b) What are shuttle vectors ? 2+1

SECTION D

(a) Read the passage and answer the question that follows :

Single nucleotide polymorphisms (SNPs) are common genetic
variations among people. Each SNP represents a difference in a
single nucleotide and normally occur throughout a person’s DNA.
SNPs can help scientists to locate genes associated with disease.
Research is going on to identify SNPs associated with diseases like
diabetes, cancer etc.

(i)  How can SNPs help physicians ? 1
(ii) SNPs can decide our susceptibility to, or protection from all
kinds of diseases. Give any one example to support the same. 2
(iii) Why is SNP analysis used in population genetics ? 1
OR

(iii) Do SNPs occur only in coding regions of human genome or in

both coding and non-coding regions ? 1
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TTof ehIfSTeRT Taeq

Troft SHIfRTRIST 1 ada wiw AYaT Wfesd & IET T Gau- mreay |
foren ST 2 | fvaa guaiaTe & oe dade @1eay @l st S | |
IR el TNIHAT o 1 dedl @ AR 38 MW T8l | g
U, IR TS HeHA QAT § g T6g (h&R) i DI 6
tfirereror =t & gt & |

(i) TEIS HeHT FI1 3 2

(i) I HIMHT JAMHT B AYAT hOH! Jg [Td A & ol 316

foreres IfSreRtatt & form Afiaieror =1 e7eeq Xd & 2

(i) IR e gt ui qataw ¥ i 2, I8 gafda sifkmeerst
1 Topm TR guTfard et 2 2 fohegl @ ot 3g@ I |

AT

(iii) g g i Tt gEE 9ol SR el § | R gied
Ho hl =FETAar I gy HIT |

Qs &

G)  Irerfes qen fediees Sua=Re § fave hifv |

(ii) PITSTRT AT Haeh L GRI IcdTfed diF Hewaqui efieh fgdieeh
U1eY IUTI=ISI o A folgert 39k ITAT 1 i Ig@ HifT |

AT

(i) Tova ey d@ed (WHO) & STJHM % 3TIHR, T 228 fufersm
g fgafim A & wft @ wwfad & | srgafyes  sifrifreh
(3Shf=faT) 3 389 Tmen o1 gETgE e fasfaa fom 2

(i) M (QreT) qT GeTe hl diveh Ture HifHd &1 3 ?
(ii) W& o fHaE i swa & Am fafeu fSmeht goga o &

CRIE) @ | 3+1+1
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(a)

(a)

(b)

EFE
o
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Animal cell culture

Animal cells can be grown in glass or plastic vessels with nutrient

medium. These need to be given fresh medium periodically. The

infant animal cells grow only to adulthood and not any further.

While growing, they show phenomenon of contact inhibition, but

cancer cells don’t show this characteristic.

(1)

(i1)

(ii)

(iii)

(i)
(i1)

(1)

(ii)

(iii)

What is contact inhibition ?

Which property of cells is studied by oncologists to determine
whether cells are normal or cancerous ?

As in vivo environment is different from in vitro environment,
how does it affect cells grown in culture ? Mention any two.

OR

Mortality is associated with all normal animal cells. Justify
giving reason.

SECTION E

Differentiate between primary and secondary metabolites.

Name three industrially important plant secondary
metabolites produced through cell and tissue culture, along
with their use.

OR

According to WHO estimates, approximately 228 million
children are affected due to Vitamin A deficiency. How has
genetic engineering provided/developed a solution to the
same ? Explain.

Why is nutritional quality of cereals and legumes limited ?

Name two essential amino acids which are deficient in pulses.

243

3+1+1
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32.

99

EzmE

B
(i) YIS ELEA.U. WElfiehl % J&I =Rl 1 A JaTg 3TRE
ST | g
(FaeT gIEaTiaa gdieniaal & g 9. 32 (%) (i) &7 fawey)
(i) gEe €.uA.U Wenfehl % @t e R ygE wwon # wE % H
fafew | t8 fohgl @ a9l & AW fafee M e
.TA.T. 9] 1 gayem fmio fon | s\ SEnfiehl % ST g

fafda <1 saraEres 3Icarel & am fafgu | 2+1+1
(i) 3ITIh TrENfireht ° 2189 11 Sfdeeq TATSHI o U ol ad=rar w1
& ATt B 2 1
AYAT

(i) 38 qHAlh 1 GUHA HIC T8 FiaRolia T § §gd HA (3Fe9)
T H 3Ufeyq gersial hi IuEAfd 1 9aq1 @ & fofe, s&amTa
e SraT 7 |

(ii) AT & o 3T qehrleh hl Ik UaT F1 ogdl oI & 8 2 3+2

(i) YRUNEh S (SehT) TS doed= & fopg sepr i B 2
(i) Tderm (Afeentie) w1 8 ?
(iii) THRI & ITFNT gRT bl (SFEfi) 1 QIR HTH o 7T AT & 2 2+1+2
rera
(i) TS TR & S9-9%W0 % fdu ImErd SEar UHHD 3T
(BCAA) 3! Jamial =i g ? STedl hit |
(i) WEH &1 Aq T R 07 2

(iil) STEH eFar T o1 3 ? f=fcifaa IidHt sl 3 UIdH gardn
ITUTA  Ted A (FTEAH) § TEY - 3+1+1

qH, hHM, T, T, 81 <l qf
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32.

33.

99

(a)

(b)

(a)

(b)

(1)

(1)

(i1)

(1)

(ii)

(1)

(i1)

(iii)

(1)

(i1)

(iii)

EE
=

Draw diagram showing schematic representation of the basic
steps in Recombinant DNA Technology. 4

(For visually-Impaired candidates only in lieu of

Q. 32 (a) (V)

Write all the four defined steps of Recombinant DNA
Technology in correct sequence. Name any two scientists who
were involved in generation of first Recombinant DNA

molecule. Name two products produced commercially using

this technology. 2+1+1

Why are Type II restriction enzymes preferred in the above

mentioned technology ? 1
OR

Describe the technique to detect microbes from environmental
samples present in very small numbers.

Why is this technique getting popular in diagnostics ? 3+2

How are conventional vaccines different from recombinant
vaccines ?

What are epitopes ?

What are the advantages of preparing vaccines using

epitopes ? 24+1+2
OR

Branched Chain Amino acids (BCAA) are essential for the
biosynthesis of muscle protein. How ? Explain.

What is Biological value of proteins ?

What is Protein Efficiency Ratio ? Arrange the following
proteins in decreasing order of protein efficiency ratio : 3+1+1

Milk, Casein, Soya, Wheat, Whey
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