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Frafafea fdt =t errgEe wfeu 3R 37 wem Hif :

(i) FGIFH-ITH 33 597 & | G 57 At &

(ii) ¥o7-97 9iq @S] § [a97f5ia 8 — @ve-%, @, 7, T T F |

(iii) @S- & Jo7G&T 1 & 16 TF Tgladhetid bR & 397 & | 5% Jo7 1 37 FH& |
(iv) TB—G:FHGE17 @21 7% T TG-IT0T FHR & F57 8 | 5% J97 2 b1 1 8 |
(v) GIS— T: T GEI122 T 28 T TY-IFTIT JhR & 597 & | I J97 3 311 HT 8 |

(vi) TUS - F : J97 G&IT 29 TIT 30 G 3eIT JTENMRT 4 3l & I97 & | 9% F97 7

3TYIT & TEIT T ITTI H TR [aebed 197 T & |
(vii)) @S- &: J7 G131 8 33 TF G1el-FTHIT FHR 3 Y97 8 | Jo9% Jo7 5 3l FT 8 |
(viii) Fo7-97 5 GHI faaheq 781 1697 7737 8 | TeIfd, GUs— & 3 SR 37 GUs) & Fe& Jo1

5 3717Re [9e4 %7 =97 IeIT 7T &8 |

Qs -

r-SeT 31vpst 1 ffia s 3 fafi= S gt 1 sied & foe sk @ sa=m fe

ST aTel ST T3S USiTeH i S/ €1 & ge fohan S 8, 98 2 - 1
(A) Ty Sfrempsrft (B) T, Sframypsr
(C) et Sfiampsh (D) M-13 agedt faudsft (Sfamprsht w)

e g&al 31U (PER) w1 gfg o A0H 2 ITAF foha SITaT 7, 36eh! 39 &9 H Sh
EoGR 1
(A) T TIEH gRI ITHN 1 T8 1g WTE T o HRT 5@ AT I |

(B) 100 g WTE TIEH o ITHF o HR0T AEH Sk H g a1t a9 H JiG |

(C) 1 g @M & IUHNT & &y IR gRT Tfaemiid TS g2 |

(D) 100 g @I NEF &% IUHNT & HAEET IR R Jfaemid TEH A8 |
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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) Question paper is divided into five sections — Section A, B, C, D and E.

(iit) Section A : Questions number 1 to 16 are Multiple Choice Type Questions
(MCQs). Each question carries 1 mark.

(iv) Section B : Questions number 17 to 21 are Very Short Answer (VSA)
Type Questions. Each question carries 2 marks.

(v) Section C : Questions number 22 to 28 are Short Answer (SA) Type
Questions. Each question carries 3 marks.

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

(vii) Section E : Questions number 31 to 33 are Long Answer (LA) Type
Questions. Each question carries 5 marks.

(viii) There is no overall choice given in the question paper. However, an
internal choice has been provided in few questions in all the Sections
except Section — A.

SECTION - A
The DNA ligase enzyme that is frequently used to ligate different DNA
fragments in order to generate rDNA molecules is isolated from : 1
(A) T, Bacteriophage
(B) T, Bacteriophage
(C) Lambda Bacteriophage
(D) M13 filamentous phage

Protein Efficiency Ratio (PER) is used as a measure of growth expressed

in terms of : 1

(A) Weight gain of an adult by consuming 1 g of food protein.

(B) Weight gain of an adult by consuming 100 g of food protein.

(C) Protein nitrogen that is retained by the body by consuming 1 g of food
protein.

(D) Protein nitrogen that is retained by the body by consuming 100 g of
food protein.
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(A) 3 (B) WIeig
(C) =W D) @

ApoEWﬁWW(@H)WW—ﬁW%I
(A) HIV (IFH SRENSRITH arrd) & i gfaieshar
(B) HghA

(C) Ef&rea m

(D) 3T UM

FEAST HIfTehRT e | I R ST aTet shie il H & T &
(A) 3Affera 3T (B) I FHTH
(C) 3ImIf=m T&or (D) JfgHr®
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Teh SR U SfiH 3TsRT 1 Ushcl-T(sh €9 H YTH AT ITadl ¢ | Jifesd qiomd

ITH T o ToTT 38 Tohd SATOHIS 3meia HaTgeh i ITAN T ALY, 7 1
(A) M-13 Ienfiiq Hares (B) <TeT 3T eIt HaTesh
(C) pUC FeT 1 wifeHg Tl Tatess (D) wifowg Hates pBR 322

e | TSI feudias (Tdin) & 31919 & R 8T @

o

(A) g (B) < HIfRTeRT 3T
(C) umEiamEEl (SCID) (D) B HS W
TS YOT WH HIREHIST 1 TR qUT §ad H FIG hl qehelioh oehidd i aTe]
AT HT AT 7
(A) R e (B) ST YHEH
(C) IS iR (D) St
Sfteroy o S % Tl A qaiqam St ST o 39 g ok S wehan |
(A) ST (B) GENSCAN
(C) UniProtKB (D) RefSeq
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At the end of one cycle of PCR, two DNA molecules will become

(A) Eight (B) Sixteen
(C) Four (D) Two

Single base difference in ApoE gene is associated with :
(A) Resistance to HIV (Human Immunodeficiency Virus)
(B) Migraine

(C) Huntington disease

(D) Alzheimer’s disease

One of the carbon source used in microbial cell culture is :
(A) Olive oil (B) Cereal grains
(C) Ammonium salts (D) Growth factors

A biotechnologist wants to obtain a gene sequence in single stranded form.
Which bacteriophage based vector should he choose to obtain the desired
result ?

(A) M13 based vector

(B) Bacteriophage Lambda based vector

(C) Plasmid cloning vector of pUC family

(D) Plasmid vector pBR 322

Absence of the enzyme adenosine deaminase in humans causes :
(A) Thallasemia (B) Sickle cell anaemia
(C) SCID (D) Mad cow disease

The technique to isolate and grow human embryonic stem cells in culture
was developed by :

(A) Ceasar Milstein (B) James Thomson

(C) George Kohler (D) George Gay

Gene prediction for bacterial genomes can be done by using the computer

program .
(A) GeneMark (B) GENSCAN
(C) UniProtKB (D) RefSeq

Page 5 of 16 P.T.O.

prepp

Your Personal Exams Guide


https://www.prepp.in

WWW.prepp.in

prepp

Your Personal Exams Guide

EE
X KX
10. I (FYCH) T o SRR HId o 9 H aFfihd fhdT ST Hehdl 3 |
A) i yugTia TidH (B) T WIEH
(C) FuIURH (D) R (B 1) 5 915
11. 3@ 3w (fafén) < 3w gro Ao farfers At <6 ve=m i s aendl 2
(A) TehTITcHes Ao (B) TR=HTCH Nt
(C) 3fireafaq mfeaiftrg (D) wifeam mrsf

12. T U Thaa udiarel g fod wiiea fhen mn
(A) T T Sl IR 3w % 3R 8]
(B) FRIfUT 37T <t st SRRl ol TeretiTid i o felq
(C) TRICfEE 1 3o
(D) TcATHTd 9Tt o formiy Ul 3 fore 3w foham Sman 2 |

TR HEAT 13 | 16 o ToTT, & e feU 1Y & — 5 ©h o1 31fieher (A) 71 g8 &I SR (R)
g 3ifehd e T B | 39 W1 % @ IR A few M el (A), (B), (C) 3R (D) H g
L
(A) AR (A) 3R HROT (R) SHT & 8 3T HROT (R), AU (A) <t &l e
HATE |
(B) 3fhed (A) 3T SR (R) SHT H& &, Wg HRW (R), 3A0heA (A) T T
ST 8l Hidl g |
(C) Afhe (A) Tl ], Tg SROT (R) A4 & |
(D) AR (A) TeTd B, Teg HROT (R) T 2 |

13. ARERYA (A) : CO, IR (IRIHR) g HIRTHT T HIEAT Hl TAYTHA § &
W E |
T (R) : I AT TG ST W& o fIg CO,, ISIRA o 37eT &€ 90 ar
T W U I @11 |

14. AR (A) : 379g (FER) HIHI H TLs] T ST BT 2 |
T (R) : S JHMTI SHIRTERTE U hl SR o I H ST & a1 3eh! Jfg &
ST B |
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10. can be categorized as a food source of nutraceutical proteins. 1
(A) Seed storage proteins (B) Soya protein
(C) Milk proteins (D) Whey protein concentrates

11. Identification of disease specific proteins can be done by using the

approach of : 1
(A) Functional proteomics (B) Structural proteomics
(C) Expression proteomics (D) Proteome mining

12. Herceptin is a monoclonal antibody approved for : 1

(A) Therapy of early stage breast cancer.

(B) Reversal of acute rejection of transplanted organs.
(C) Stimulation of erythropoiesis.

(D) Use in certain patients having a heart attack.

For Questions 13 to 16, two statements are given — one labelled Assertion (A)
and other labelled Reason (R). Select the correct answer to these questions
from the codes (A), (B), (C) and (D) as given below :

(A) Both Assertion (A) and Reason (R) are true and the Reason (R) is the

correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but the Reason (R) is not
the correct explanation of the 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) : CO, incubators prevent the desiccation of the animal cell

culture medium.

Reason (R) : A pan of water is kept at all times in a CO, incubator

chamber to maintain high relative humidity. 1

14. Assertion (A) : Contact inhibition is absent in cancer cells.
Reason (R) : Normal cells stop growing when they reach the walls of
the container. 1

99 Page 7 of 16 P.T.O.
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15. AT (A) : WA afaa T § |
SO (R)  : @i A TIEA R | 1

16. JMNERAT (A) : T IR SFIAT o IT(0Ih JTER T JTEFIT i o TR JIET
T ¥ Uk YIE M Sarelsd (Hb) 9T g hifNmes gHretiied
(scHb) & ST HUI-TeeT hi Tierietdr sl g T o |

SR (R)  : I9Yd HU-FESH % R g HIRTHT EHreiisd (scHb) amm=
et (Hb) bt 3mer 31feres disiar & fe el 2 | 1
wig -9
17. (a) gla SerITEd &1 g w1 2 7 36 Tewyul 3w fafau | 2
AYAT
(b) hTEHITSCE UsTTgn & shrisfict =Tsl Fiel TuTTedt <1 @fere faemor forfay | 2

18. U Hygfed 3eTetvT shi HErIdT § Ha H sre shifoe fob foreft Sfier & qatganfaa i i
T S{HH 3R (HTSsT) T [URET <h! TREAT o |1 Tedee 1 el gId | 2

19. ‘Fawemifetss T=ISfa YaaerRad (Shifeh TSI ShiHaT) B9 <1 RIT HHUT & 7 39

Tehrieh hT AT ToTRay fSrer@ 59 U <hl ) 379 &l ST ST B | 2

e gIEETea T o feTe . 19 1 foeheq
19. ‘RefSeq database’ T feu U SAfeRel & T I B 7 2

20. TINIRAT IS | TS G (ST h JIERRUT o THE RN 6! &R@l fafge | 2

21. YewSa! Fa€H HW H B4 1 AU R0 1 & ? GEUSE1T ThAl § Hd & HH
= g 3 B & 7 2
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15. Assertion (A) : Proteins have diverse functions.
Reason (R) : All proteins are enzymes. 1

16. Assertion (A) : One of the first attempts to study the molecular basis of
sickle cell anaemia was to compare the electrophoretic
mobility of normal haemoglobin (Hb) and sickle cell
haemoglobin (scHb).

Reason (R) : Sickle cell haemoglobin (scHb) moved faster than normal
haemoglobin (Hb) in electrophoresis. 1

SECTION - B

17. (a) What is the principle of mass spectrometry ? Write its important
application. 2
OR
(b) Describe briefly, the charge relay system that operates in
chymotrypsin enzyme. 2

18. With a suitable example, explain briefly, why the number of predicted
genes do not correlate with the genome size and the number of
chromosomes in an organism. 2

19. Why is chronic mylogenous leukemia caused ? Name the technique used
to know the status of this disease. 2

Alternative Question for Visually Impaired in lieu of Q. No. 19.
19. What are the uses of the data provided in RefSeq database ? 2

20. Outline the important steps for isolation of recombinant insulin
(Humulin) from Escherichia coli. 2

21. What is the most common cause of foaming in microbial culture medium ?
Which problems are created by foaming in microbiological processes ? 2
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22. UHY/R o &t Tafeheddia su=nfirar 1 Jnfies wwfehdr <t e wgfad e S
e § hifu | 3

23. (a) Frferfea games ¥ @ ys ¥ gurfay fpu MU gEaqul SAfiete 1 Ieo@
hifre 3
(i) wiferey
(i) oA HaTER
(i) 3rfreafth (THENE) HaTesh
JAYdT
(b) difesa ST T wifSHg ek AT ehifsrehTa s fafafaqet fbemn (Shifm) &

ToTu et -39 IOTIcHeh dehrieh shl ST <hITT | 3

24, Hdeh AfSHASH Gfshaeh (tPA) st franfafer (sri-womeft) @ @ ¢ waaenfiat & wifdmen
gaeia & g tPA fmior <6 ferfer esri <6 foru ues GisHTces 3@ sH=TET | 3

Faa gfderfa whenfEt @ fore w7 24 =1 fosew
24. “US DIV (WH Fed)” F1E 7 S G&F ThR hl TWHURIT GeT HIERIAT (RH Jed) &
I foRgeRt Teieh T Teh-Tsh 39T i} foifau | 3

25. TR HIRTRIAT hl hg o T STaw T8l & T ot Tfaaifershi Sl =] it T
ey § fafsra foman STar 2 | s5ent i forfigu | va e wfersifersnt o amm oft forftaw | 3

26. AN (SCEIRi) qom HAaasia et Fffa ET 37 +ieT 8, F1 ? 30 TR &
AN () HhL UTH T shl e 1eh <1 G&TH U <HITT | 3

27. URSHI 94} T 3T dielEEgiadsgiee (PHB) 1 98¢ &R T 3dTe HiH % g
HFIIT o T T AT ST HehaT 2 | 36 1 & foTe Wrfereifeds Nie sl fopd Tepr 31fritra

(SShfrere) femam w2

UeehatTSia 2IHE STETY] T ITANT hich fohvad gRT PHB % IcdTed H el (hitm)

T Ieoig hHIFT | 3
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SECTION -C

22. Elaborate upon the scientific relevance for therapeutic usefulness of whey
with specific examples. 3

23. (a) Mention the important features that were incorporated in each of the
following vectors : 3
(1) COSMIDS
(11) Shuttle Vectors
(i11) Expression Vectors

OR
(b) Explain the method of Blue-White selection used for screening of
recombinant cells containing desired plasmid with gene of interest. 3

24. What is the mode of action of tissue Plasminogen Activator (tPA) ? Draw a
schematic representation to show the method of production of tPA
through mammalian cell culture. 3

Alternative Question for Visually Impaired in lieu of Q. No. 24
24. What are stem cells ? Write the two broad types of mammalian stem cells
and an application of each. 3

25. Although not required for cell growth, antibiotics are added in animal cell
culture medium. Give reason. Name two such antibiotics. 3

26. It is very difficult to produce hybrids in case of interspecific and
intergeneric crosses. Why ? Briefly describe the technique to obtain such
novel hybrids. 3

27. Transgenic plants can be used as factories to produce
polyhydroxybutyrate (PHB) on a large scale. How was Arabidopisis plant
engineered for the same ?

State the drawback of producing PHB by fermentation using bacterium
Alcaligenes eutrophus. 3

99 Page 11 of 16 P.T.O.
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28. T SIS G 3T6g (HEX) HIHIS b i Th JeHTcHS HEHSE b0 TN
fora | Ife cDNA Wie8 1 dieed o o foT ATt 9T &L 997 (T1) & T 1 ST
SHEST: JETHTT ShITSThTSAT T HEX HITThIsT o foTu femam o &1 at geueed dehish o
ITe UROTTHT 6t SR 3179 fohd YR Sl ? 3

qig -¥

IS : w9 EEn 29 AT 30 T (HE) YT T3 & | Tedesh T & 9 399 [(Q), (ii) aen
(ii1)] & YT ek ITTLH T 3T7iieh foreheq fean T 8 |

29, Tt divau Wg & YfFeerge FFH HI Fd HH b U FAHIR T AR 6 e
IehaA aehteh (Tarfer) =1 Iu=m foan ST 2 | EieAe 6 U TS SHeie @ T
JYYCIeh hl & SUATT hich TISHE bl ROl BT 8, STal A= Tshamer, 3eTetura:
AR FAICTES 5' TEhehed (ANTPs) I Hid! ST Sfa@a § FHIER & Sd
& | 7 fafr dANTPs (2, 3' SESTa=IfFeerEe TEhehed) % gHI S[@al o HHo
& fagra m anarfd & | 1 afe g gdefiier sj@en § (9ifsa dNTP % &H W)
FHTATRIA &1 ST, T =@ 1 FHII &1 ST 2 | S ettt e gr foafia qereena
ToToh! ol <& & foru fafertor wfshar wmemed w1 IwRimT ok ST Hehe B | 3TT9ehet ST
IERTA TEETTTd Bl T & Sal ddNTPs T3TREe T3t o |1 I SA1d & a2 919 S
T ISR gRT SFHE TR0 (W) FeRam STaT 2 |

() TR I LT IR qebte (fafdn) o yrwesl (yreHe) it stavashar =i gl

87 1
(i) dNTPs @2m ddNTPs & s 3@ foafge | &R & See s fafy o
ddNTPs ST RIS g ? 2
(iii) EeAQ FIHET ht Wi [ (o) § ddNTPs o FTRES 31T o TIH
TSI T IUANT T HT FIT AT S ? 1
JAYdT
(iii) TR st See g fafer 8 fora women 1 Sy fen Smar ® 7 1
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28. A comparative microarray hybridization experiment was performed
between normal and cancerous cells. How will you interpret the result

obtained on a microarray, if red and green coloured fluors were used for

labelling the cDNA probes of normal and cancerous cells respectively ? 3

SECTION -D

Instructions : Q. Nos. 29 and 30 are case-based questions. Each of these
questions have sub-parts [(1), (i1) and (ii1)] with internal choice in one

sub-part.

29. Sanger’s method of DNA sequencing is a widely used technique to
determine the nucleotide sequence of a DNA fragment. Primers are
extended using the single strand DNA template as a guide, where the
normal substrates i.e. deoxynucleotide 5' triphosphates (dNTPs) are
incorporated in the growing DNA chain. This method is based upon the
principle of chain termination by ddNTPs (2, 3’ dideoxynucleotide tri
phosphates) which, if incorporated into each extending chain (instead of
the required dNTP) cause termination. Radioactive primers may be used
to visualize separated strands in the gel by autoradiography. Nowadays,
DNA sequencing have become automated, where ddNTPs are conjugated
with fluorescent molecules and the gels obtained are scanned by laser.

(i) Why are primers required in Sanger’s method of DNA sequencing ? 1

(11) Write the difference between dNTPs and ddNTPs. What is the

function of ddNTPs in Sanger’s method of DNA sequencing ? 2
(i11) What is the advantage of using ddNTPs conjugated with fluorescent
molecules in automated method of DNA sequencing ? 1
OR
(i11) Which enzyme is used in Sanger’s method of DNA sequencing ? 1
99 Page 13 of 16 P.T.O.
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30. hHITIhT AAT Hdsh L dehleh & TN gRI Tl ST & faem g ger o=
fersrweht aTeft sTEfieRa: EuTaRa stemEn Uit weet 1 foenfea foham mn 7 | agfua
TEY AT T Halaehl o1 TaEH FoRaT ST 8 | I8 TaEH WIS T TINehi, YETIIN,
HTeq i, foerftd, T 37 o J19 916w HIREhIs & faweH den gfg % fo
HATEIYIF UTeT B IS HdT & | T1eT hIRTeh! Hatd 3k JehR o Haed S8 fop, 3
TIYH, haldeh! GaE, ol HaEH, SR Hosd GaeH, Sfiager (Teraie) Hae,
TE O Ha49 ¥ Hafod 8 3T 380 & Yeh <hl UTed s, STHE TR ST ST
AT TTeY hITIThT e Fncieh HALH o &F H 37 ITA B |

()  haiaeh! GaE T T IR ? 1
(i) TEH SRR AL T HIRTERIS o fawTsH 71 ghg ol TcaTied i aTet SHMT 1
Ioehg T | 2
(ii) “Sagedeh (NEARL)” T 1 7Y 8 ?
JAYAT
(ii) ‘HerE GaET 1 Tk I9F feflan | 1
wig - ¢

31. (a) T SHITHT EHTAISH I T THH SHTATSH & L & oy TR i I
AT UeT8S WA TET (BfHT) Tehrieh <hl SHTEAT ShifST | 5
YT
(b) T T UTE IcATE] T oot Tedish o Ush-Ush TYFId g aa hifvw | 5

32. (a) YAANTS SIUAT Tehfleh (SENfTEhT) o TeT =om <l v SHifer | 5
AYAT

(b) fEen T s SgEddr (ARSI WHe oY TicuRiesH — RFLP) dehieh 6
it o1 9o hifsre | fafdr fagm O 59 aoies <1 Suam w1 feRan San g 2 5

33. (a) “BHISIAM” F1E ? BTSN IWTHA T GUH T TUT FErsial o A== §

3 HEw fafl | 5
YT
(b) T GeuSidl FIH § Tad TEaY q fhT YehR SR @1 AT & 7 B -o TaeH
ST TR 3P RT AT & 7 5
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30. Genetically modified or transgenic crops with improved agronomic traits
have been developed by introduction of foreign genes into crop plants,
using cell and tissue culture systems. The explants are cultured on a
suitable  nutrient medium  which  provides  macro-nutrients,
micronutrients, carbon source, vitamins, amino acids alongwith plant
hormones required for growth, cell division and development of plant cells
in culture. Plant cell culture and applications deal with various types of
cultures such as organ culture, explant culture, callus culture, cell
suspension culture, protoplast culture, mass cell culture and each of these
have widespread uses in plant regeneration, genetic transformation
studies, and many more applications of plant cell and tissue culture.
(1) What is meant by explant culture ? 1
(i1)) Mention hormones that are used for promoting growth and cell

division of plant cells in culture.

(i11) What is meant by “Protoplast” ? 1
OR
(i11) Write an application of callus culture. 1
SECTION - E
31. (a) Explain the technique of peptide mapping used to compare normal
haemoglobin with sickle cell haemoglobin. 5
OR
(b) Mention any five protein based products with an example of each. 5
32. (a) Describe the basic steps of Recombinant DNA Technology. 5
OR

(b) Describe the procedure involved in Restriction Fragment Length
Polymorphism (RFLP) technique. Why is this technique used in
forensic sciences ? 5

33. (a) What is a “metagenome” ? Describe the metagenomics approach and

write its importance to study microorganisms. 5
OR
(b) How 1is a continuous culture system maintained in microbial
culture ? What are its advantages over Fed-batch culture ? 5
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