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EUTALSTT shl HIcT-3ad = dehriieh 39oh [Hasft fHfsshaor w amumia 2 - 1
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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.

(viii) 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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8. TR Tohieh gRI SI.UA.T. 1 IhTH ATA i hl Ay o foiu F=fifga 4 &

HI-91 HeHF TE TgT 8 ? 1

(a) °had ThA T SL.UA.T. & MU I g IUAN gRI & TRHeH I
foream fora ST gema B |

(b) IR ddNTPs — ddATP, ddUTP, ddCTP dem ddGTP i ATagaehdl
Bl B |

(¢c) SLTA.T. UifTais Ued Al STavdehdl gidt 8 |

(d BTN @Al o fodR % FH9 o T dANTP 1 Hewr feram Sar
g |

4. 9 Tt Sew O SRR HIHITTHR TSeH | 57, 102 997 195 FH § A4
Wﬁ;ﬁ HEA % : 1
(a)  his-asp-ser
(b)  his-lys-ser
(c) his-lys-asp
(d)  lys-his-ser

5.  3Hoh QAHIA ST shl T&AT 6340 B AT AW T 70% WA TIEH o fTT Hig
AT 7 1
(a) e
(b)  HAResrsieE oW (%)
(c) SRIFSNHT TWIIAIR

(d) Sfemy § e
6. Topa wameH it srqufedfd o SR SCID T BT @ 2 1
(a) UfsTE= fagw
b) U fewfhw
(¢) TUfeTHT BiEhes
(d) TSI TS
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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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7.  BLTAU & ANISA 7q b TIMIR0T dohrieh [aehidd i dTel I & 1
(a) Tosit qem 9iq &
(b)  TE qA A
(c) it gfcta aum afa &
(d) TgaE HR
8.  Ucwlcroiy Jgiwg T & 3cdTed 8 oreig ® - 1
(a) TEHREHH
(b) Ul
(¢ Teuersfen vfasa
(d) Ul 3-BEglaeIeRE
9. fysahe ares § ffafiad § & -1 797 gia1 8 ? 1
(a) 3= YfdfaIfy Twan K w28
(b)  gehgl WU HITSTRT T TLAAT T TATTARIT
(¢) TooIda widE =1 siferehan Scared
(d)  (a)7 (¢) T
10.  377/7af&ar Snfd & e MfEmfE =t 3ok fofu 3w foman Smar 2 1
(a)  Sfd-meifeett
(b) ~ THFUEH
(¢)  Wfd-3Teger
(d) drgrETd
11. 36U, B q97 Tief| S8 Aies 3rcafees A # 3c9d i aTd IiSiidt q1eq
A 8 1
(a) e® U

(b)  eNifees gicama |fgsy
(c) 3Nl Qe 31 Hewqul fgdioeh IUTI==si 1 3Tfreh Icdred

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

(b)
(c)
(d)

Rous and Jones
Kary Mullis and Paul Berg
Edward Sanger

Alcaligenes eutrophus is associated with the production of : 1

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

Streptomycin
Penicillin
Hepatitis antigen

Poly 3-hydroxybutyrate

Expression vector has which of the following properties ? 1

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

High copy number and stable
Easy to transfer in eukaryote cells

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

Artemisin obtained from Artemisia species is used as 1

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

Antimalarial
Antifertility
Anticarcinogenic

Analgesic

Transgenic plants which over-express compounds like sugars, mannitol

and proline 1

(a)
(b)
(c)

(d)

are pest resistant
are abiotic stress tolerant

produce more secondary metabolites as drugs and other important
metabolites

are weedicide tolerant
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12. 9% ARk fSOH & (heeX) VIII 399 i <hl &0dT ol 319 giam &, e

It foR & 7% 8 & : 1
(a)  SHIGBITTT A

(b)  EHIbIfen B

(¢ Torema T

(d) WA (¥)

Yo7 G713 E 16 & 677 51 %97 130 79 & — [5974 T & 70597 (A) a9 gl &l
HRUT (R) GRT 3713 16397 3T 8 | 37 I941 & Tg1 I 19 130 TT &isl (a) (b) (c) IR
(d) & @ g7 T |

(a) 3IYHAT (A) 3T HROT (R) SHT Fat & 3T SR (R), AR (A) hI
gl IR T 2 |

(b) 3B (A) R SR (R) AT F&l &, Tg HRU (R), 3THeH (A) i

gl U] T8l hidl § |
(c) MY (A) T &, T PRI (R) T 7 |
(d) AR (A) Td 7, g PRI (R) T& 7 |

18. B Y7(A): SNdgeas (Terearee) Hifrep fuf fadia urew Sifsrerd 2 |
HR (R) : Sageaeht (TSRS T IUANT HIeh Gl o =TT § foham

ST Hehal 8 | 1
14. 3BT (A) : gmﬁﬁﬁéwﬁ%mmwaﬁwm
|
HRI (R) : s g wfiefie (Sfa) & fofie ==t @ gea Swan, s
T GHAT % R FHSITAAT HeAad gl 8 | 1
15. S4BT (A) : ﬁ%sﬁ%ammsﬁ.@.q. ! JIdGE TEIFAUS GRI h1el
SITdl @ |
PRI (R) : AT GRINTS €Y.TH. T, 319 sl I bl 3 | 1
16. 3747 (A) : W? IEA i sifeaie & fow 3 @iorE o atEar &
STl 2 |
HRI (R) : 5. Hics h1 ot 9o 39U dTH AT A TR S TRt B,

37q: THRT ITANT Fohrgeh! A <hi 1fireafh 2 foram STram 2 |
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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 :

13.

14.

15.

16.

99

(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.

Assertion (A) : Protoplasts are plant cells without cell wall.

Reason (R):  Protoplasts can be utilized for producing somatic hybrids. 1

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

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

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
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17. (%) UA®ES SL.TT W whZ (lacZ) S Ik AN o =T o U, 3H
AN S5 Ik U (YohIo) o HIEAH | wie fohdl TT | Wg IS
qIOTH STH TE AT | ;i ?

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

18. T Ufqepdi (fue=e) fohe TR 1 &Id § ? 3 JHE T Hoeehi &

3@ HINT | 2

19. “@ava S § @ 1.6 fafeem @ 3.2 fuferm facew 8, S&f SNPs 9w s
Tehd 8, T o S o TR ohl JHIAd Wi Toha & IR I8 Ht |7 wgfa

RO 6T TERIAT | YT hl AT &g i | 2

20. () rfies iR day qen fgdiaes wifden gad & = favg v | 2
Jrora

(@) wiftra iR a1 (ATSH) T TAd HITRT 99 B 3TaX T8 HIfT | 2
21. T Yfcuifaeh ol I i el HEHSa sl SANRIAT § gerehd (WhifT) w8

Har ? 2

Qug T

22, frafafaa =1 sror fafeu 3

(%) oA FAES H V-3TThR T @il BT 8 |

(@) gEwSifas Tl § A1 hl TRl Tsh 0e 2 |

()  SES@H o IURTY FH1 ITAN FEAIdh TehAT o TG HILH H
fore femam S 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.

99 Page 11 of 19 P.T.0.


https://www.prepp.in

WWW.prepp.in Frepp

Your Personal Exams Guide

2=
=

23. (%) T % Hieel () 3 S S § 2 0 R (7 A1) Sefe

% &7 U g yg@ 3y fafau | 3
HAAAT
(@) S AThsTRe s & fofw f7 yag 3@ ¥ A, B d91 C &t 3fa w1eg
g 9T | 3
Ah3T3C b Teh ITSd ST ohl =2
}

e~ ¢
Afoie § TEHT

!
A | 4 wifshs &1 fewm

'

TSI AT
!
B & 1Y ==
'
C H ety s

(FaeT gieanera giienia=i & forg 7. 23 (@) #7 fawey)
(@) BLAST &I 2 ? 39 37NV $RishH H ATEPd g w8 2 3

24, Yehfgehlal o ST &t feafe & foru fofeRr deeifte waiages w7 | <=
Tfad SR g YA HT gged HIfT | 3

25. UGl %ac i AfTeeh I 1 AHAT HET TS & 8 | AR TUaRd
HEcAl & de9Y ¥ yg@ Fard @« § 2 3
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23. (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

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

Support the statement giving three reasons. 3

25. Transgenic crops are facing challenges globally. What are the major

concerns about these GM crops ? 3
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https://www.prepp.in

Www.prepp.in Frepp

Your Personal Exams Guide

2=
=

26. (%) Tft Serued § ¥ WA & Y § gaiteen fofaear g ® | =i 2
(@) forelt oft smifSrent § WIEw i 8 | o 2

() e If¥ERT § m-RNA e WA i Afeate ae aggasdt T8 aid |
¥ 2 1+1+1

27. URESl YT AT o aTSfieRtor qem Wieqd s § MALDI (Rfdsm sifaaes
TR TSEUTH ARSI ) Tehrileh ohT ST H8 Hd & ? 3

28. (%) U HaTeh H -8 A Afirererr g9 =fey ?

(@) e GaTEsh 1 8 ? 2+1

Qs ¥

29. (%) f=ffed ufi=se &I yewt summ yw=i & I fafau
Uhol [FAAR3S Sgeddl (SNPs) sAfthdl H 1§ S arell |
A fafY=drd 8 | T SNP U Uohdl JfFaaiese § fafear =l
et sar g o forell off =afhr < €10 # 9M= §9 8 9@ S
2 | SNP fafim UMt & gag AT 1 ged § TgRal id & | hew qefl
AYHE G WM & foIu Saegrf <At <l vga= & & e Mg &1 @i # |

(i) Tafercaeni & foTu SNPs foht TR T & Tohd & ? 1
(i) | THR & W ¥ AN Hagaefiadr qor gfreer $hi 9=
SNPs X Hehd & | 30 THH H Teh 3w AT | 2
(iii) EHE STFATRTER § SNP fawcivur 1 3w =i foham ST 7 2 1
T
(iti) @ SNPs hadl HMG S(HIH o HifeT &1 H & q1C S1d & T
SHITST QAT T ehifeT TS GHI | 1T SI1d & ? 1
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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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TToft SpifSTeRT HaedH

groft SHIRTRIST 1 adda wiw AYaT Wfesd & I U Gage meay o
forn Strar 2 | Ffsea a9aTae & 9 gada qieam o sedn Sran ® |
SRR hae TRISHAT o & Tl @ IR 38k W A&l | glg Fd
THA, HIEHIE T HGHA STl & g g () hl HIRMEHT 36
srfireregor st & gt 2 |

(i) TSl HeHT M E ? 1
(ii) PIS THITNFRI THHT g AAAT HELH T8 A B o [0 39S
formivs wIfmRIsTi o fohm ATYTIEIET ST T—F L & ? 1
(iii) ITTeh CIEAM TATINOT U GHTeqor & T B, T8 Gaiedd hifrema
&t forg g guTfar ohtat & ? fohegl Q1 ol 3g@ shifae | 2
T
(iii) "W S i qft JEmE Tt SR TvER § | SR digd
A hl FRETAT <l I HIT | 2
wgus &

() Tefies qen fediaes Suta=Rs J fave i |
(ii) SRITTeRT TAT Hash €T GRI IcTIed IF HEw@qul TRk fgdiae
qTed Y= o A1 forgent 39k 3w @ oft 3g@ i | 2+3

HAYAT

(i) Tova wameey T e (WHO) T % ITER, T 228 fHfeed
g foeiftd A 1 W ¥ uWiled @ | ARG SARTGER
(zShf=fan) 3 58 smen &1 gmym g foefia foea 2

(i) S (QTEE) qAT GeAgd <hl Iveh Tured Hifid &= 8§ ?
(i) T8 Q@ A wfir o & AW fafegu S gorga d wh
(319r) ® | 3+1+1

Page 16 of 19


https://www.prepp.in

Www.prepp.in Frepp

30.

31.

99

(a)

(a)

(b)

Your Personal Exams Guide

EEE
<
2[5

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) What is contact inhibition ? 1

(ii)) Which property of cells is studied by oncologists to determine
whether cells are normal or cancerous ? 1

(i11)) As in vivo environment is different from in vitro environment,

how does it affect cells grown in culture ? Mention any two. 2
OR
(iii) Mortality is associated with all normal animal cells. Justify
giving reason. 2
SECTION E

(i) Differentiate between primary and secondary metabolites.

(ii) Name three industrially important plant secondary
metabolites produced through cell and tissue culture, along
with their use. 2+3

OR

(i)  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.
(i1)) Why is nutritional quality of cereals and legumes limited ?

(iii) Name two essential amino acids which are deficient in pulses.
3+1+1
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(i) YIS €1LUA.U. JEfehl o G&T =Rl ol ASHIcHS JaIg 3TRE
ST | /
(FaeT givarfam adienfofal & fore 9. 32 (%) (i) &7 fAseq)

() TS ..U N % o R yq@ =i w gd e A
fafgu | @ Rl @ Amfret & Tm fafer fen g
LT, ] 1 GAYYH i fRam | 39 WEnfiehl o 3w g

fafda @ saraEies Icurel o am fafen | 2+1+1
(i) 3ITIh WENfirehl ° 2189 11 Sfdeeq TATgHI o U ol ai=ar =i
& ATt B 2 1
reraT

(i) 39 TR 1 AU HIVY S TGO T3 H a5d w9 (37eH)
TN H IUfEd genstal i 3ufedfd &1 gar o & fofe seare
fopom ST B |

(i) e & T 38 qehrieh hl AR F1 Sadl S &l 8 2 3+2

(i) YUl S (deht) gamTe Jerefiq @ fopm epr i B 2

(i) udierm (rfreentyes) w g 2

(iii) THeE o ITANT gRT Eehl (FaAH) ol AT HA & T AT 8 2 2+1+2

AU

() e SIS % S9-gvewe o fau smenfea seen wiEr st
(BCAA) & SAERIdl &1 8 ? ST i |

(i) T HT g A= FAR 2

(iil) STEH eFaT T o1 g ? TAfciiaa M i 3eh TIdH gardn
3TUTA o ¥ed A (FTEHM) § TEY : 3+1+1

gy, e, W&, T8, <a w1 O
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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) (1))

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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