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1. TR WY YT A i T TATSH T TRECR TS T JTehideh @Id & : 1
(A)  FGTT FEielerd
(B) @i a4cH

(C)  FfTcTq wHIsaTlfcIfFasiag

(D) FRALITTT FicArg
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General Instructions :

Read the following instructions carefully and follow them :

(1)
(i)
(iii)
(iv)
(v)

(vi)

(vit)

(viii)

1-99

This question paper contains 33 questions. All questions are compulsory.
Question paper is divided into five sections — Section A, B, C, D and E.

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

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

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

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.

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

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 16x1=16

The natural source of enzyme barnase and barstar, a system used to
achieve male sterile plant is : 1

(A)  Bacillus subtilis
(B)  Bartonella henselae
(C)  Bacillus amyloliquefaciens

(D)  Barnesville coli

Severe combined immunodeficiency disease is caused due to the absence

of : 1
(A)  Adenosine diphosphate

(B) Adenosine deaminase

(C)  Adenosine cyclase

(D) Guanidine nitrate
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3. A JFAARIEE SEEYdl TH SERIEIE I 1
(A)  whifST
(B) AM-=hIteT
) Tram=s
(D) WA
4. IS YOI i T H Teh GUET G0 H FYed hieh hH Sl
&1 famtor fopem Strar 2 | 1
(A) IRMUS
(B) AR
(C) deuA
(D) FBYSTHR
5. U Hagd H Sq HIRRISTl hl TR Flg hl WcATEd H &g TS BHH
A Ilg FHI I FHIG: THH ITed hA1 A1 8 | A @ 1
(A) HHIA &
(B) Wfdifah
(C) wRE @\
(D) U A
6. 39 GATEH hl UgIH HINT AT F-ATSHS o AT Tehel oofeh IR S
aTell & Hicis hIHIT ohl HshiUd HLAT B : 1
(A)  TEFIEE SHHRET
(B) YEp
(C) pBR322
(D) Mi13
7. GEASAT HIRERIS gRI IcATCd fgieh JUTI=ES] 1 Teh 3GTeL0 3 ¢ 1
(A)  ToerfE
(B) Ucehlgid
(C) I
(D) fsifass
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3. Single nucleotide polymorphisms usually occur in regions. 1
(A)  Coding
(B) Non-coding
(C)  Regulatory
(D)  Exonic
4, Artificial seeds are produced by encapsulating the somatic embryos at the
stage in a protective coating. 1

(A)  Torpedo
(B)  Globular
(C)  Cotyledon
(D) Triangular

5. The peptide hormones and growth factors to promote healthy growth of
animal cells in vitro are often derived from : 1

(A)  Phenol red
(B)  Antibiotics
(C) Blood serum
(D) Amino acids

6. Identify the vector that infects E. coli cells containing F-plasmid and that
has a single-stranded circular genome : 1

(A)  Agrobacterium tumefaciens
(B) YEp

(C) pBR322

(D) Mi13

7. An example of secondary metabolites produced by microbial -cells
include : 1

(A) Vitamins
(B)  Alcohol
(C)  Acids
(D)  Antibiotics
1-99 Page 5 P.T.O.
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8. 9 U SAARIhdl: EIMHG BUA & s (IS S TR o HIeqq o

foreft weeft UTew gofd | 9™ S ST 8, 1 39 hed ® ¢ 1
(A) SO ST
(B) S gqmw
(C) dITT Hgyw
(D)  SATTAYTCIAT ST

9. 10,000 STeed VMR AT 5+ =S (W) I8 T w1 Hafd TeATHlaH
fergetwor fopa T | 3Tk wEfa-aTS oAU w1 e i | 1
(A) 2001 (B) 2000
(C) 2501 (D) 5001

10. YT hi HRHYL! (SARCIEEE) LA H e ohl T YO A HIfRERIC
hfer <l Bielt £ | 1
(A) Ui (rddiee) (B) wg¥ad (WRITIee)
(C) wg¥™ (edidiee) (D) fgzrera (smgdie)

11.  Sfsifae sfafafom 61 3= argar o Icared | aued 9777&7crrm 1 gadiehd &
2 1

(A) IR TieeH
(B)  GifetcrIm  FizaraTq
(C) 9l IgiHg
(D)  9tEferm dfadTs

12. gaYl &l o9 THI I ST W@ & AU 3TehT TR-R IUgae
foRe ST 2 | 1
(A)  IAEEE (B) R
(C) %a| (D) ©E A
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8. When a transgene from a Genetically Modified crop escapes through
pollen to a related plant species, it is knownas _ . 1
(A)  Gene transfer
(B)  Gene pollution
(C) DNA contamination
(D)  Toxicity transfer

9. A protein ion with a molecular weight of 10,000 Daltons carried a charge

of 5% and was subjected to mass spectrometric analysis. Calculate its

mass to charge ratio. 1
(A) 2001 (B) 2000
(C) 2501 (D) 5001

10. Embryonic stem cells derived from blastocyst stage of the embryo are

in nature. 1
(A)  Totipotent (B)  Pluripotent
(C)  Multipotent (D) Bipotent

11. An improved strain of Penicillium, capable of producing higher
concentration of antibiotic penicillin is : 1

(A)  Penicillium notatum

(B)  Penicillium chrysogenum
(C)  Penicillium eutrophus
(D)  Penicillium cerevisiae

12. cultures can be maintained for a prolonged period of time by
repeated sub-culturing. 1
(A)  Ovary
(B)  Protoplast
(C) Callus

(D) Mass cell
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e SURST gt il g |

(C)  AfTHA (A) Tl 3, T BRI (R) TAd 7 |

(D) e (A) Ted B, T SR (R) T& R |

13. 3YHY7(A): T2 ooy umd g 6 uma S| d 30,000 @ #Afes =
I gH =TT |

R (R) : 3 Tafcten! gR1 ST qaiga™ sl SAfoeae-iaal 8 7Hd W o
A ST el fien % fow Ioert 7 | 1

14.  37YFYT (A): (e GEHSAT TaEH HTeqd i Tl AR oA 714 7 |

R (R) : ST GEHSa hi TR gfg STEwehdl TG &I, Al SIfed qiveh
HIEIH T ITANT FohaT ST 7 | 1

15. YT (A): TG SRR i Iueifedr (Sfaa @) & fau pH
e stfad 2

HR (R) : fAfyad pH s W@ & fofu S It dagl § SAfepat
TSR — hIa SEATFHRE THT YUMAT T IUANT TomaT
T B | 1

16. S7YFHYT(A): U HINTHI TIUdd H holde bl TISIH BRIFANSE d
I fomam SraT @ |

PRI (R) : Tifeay gRUFAEe As-d didl < TIhe § T8 3 |

~

1-99 Page 8



https://www.prepp.in

Www.prepp.in Frepp

Your Personal Exams Guide

For Questions number 13 to 16, two statements are given — one labelled as
Assertion (A) and the other labelled as 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 Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but 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) : Some experts believe that there must be more than
30,000 genes in human genome.

Reason (R):  Unreliability of in silico gene prediction is responsible for
reporting lesser number of genes in human genome. 1

14. Assertion (A) : The exact chemical composition of complex microbial

growth media is known.

Reason (R): Complex nutrient media is used when specific growth

requirement of a microorganism is unknown. 1

15. Assertion (A): The regulation of pH is essential for survival of

mammalian cells.

Reason (R): Animal cell cultures mostly make use of Bicarbonate —
carbon dioxide buffering system to maintain pH. 1

16. Assertion (A) : During plant tissue culture, the explants are treated with
sodium hypochlorite.

Reason (R): Sodium hypochlorite helps in acclimatization of the
regenerated plants. 1
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17. U TS Euqu 9 & fmi &1 guoie &g fafr= =won o1 faest fasm
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19. fou 7mu forelt T IR IEW 61 GO WEH THIEA b ALH § TERh

qehrieh o1 ATH TIRIT | 39 dehrieh o T8grd shl GfaTd e il | 2
20. UICU HATAMIh SS-ITT T fgeiaeh IUTI=sil o IcATET ol S@H o oIQ fohegl

< swR-Afa & fosa § fafge | 2
21. (%) ig HINTEHI & I TaE 1 g1 it (Hmrett) o fawg 7@ forflgw | 2

arerat

@) () U Tee-famrt e Wit f =R (7eg) Fi wifEEwE & ey
S <h1 TohaT T AT o @1 8 | I8 o1 S oh1 S8 T &l
27?
(ii) Ueh Hay § Hafdd hiehId TEI3 U (hidae SRM) Rl
3 | gd IER § 3 arelt 9N"edtsTi & |1 9k g9y TTfud
Hif | 2

Qs 1

22. (%) Tag@ 3R WA & Fed #§ FISH 1 o E0eg % a1 iU | 3
rerat

(@) 3rfieaie aun Thricres Nifesnfiag & = fave Hifsm) 3
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SECTION B
17. Illustrate steps to show the construction of a recombinant DNA molecule. 2

18. What are the advantages offered by creating mouse model with gene
knockout ? 2

19. Name the technique that helps to study the entire protein profile from a

given cell type. Briefly explain the principle of this method. 2
20. Write about any two strategies available to enhance the production of
secondary metabolites in plant genetic engineering. 2
21. (a) Give any two drawbacks of animal cell culture in vitro. 2
OR

(b) () An oncologist is performing colony formation assay on
tumour cells from a patient. What is he trying to determine ?

(ii))  Animal cells growing in culture show the property of contact
inhibition. Relate this to what happens in an adult human

body. 2
SECTION C
22. (a) Compare the techniques of FISH with Microarray in terms of
principle and applications. 3
OR
(b) Differentiate between Expression and Functional Proteomics. 3

23. Write the therapeutic use and the animal cell line employed in obtaining
any three of the following protein pharmaceuticals : 3

(A) Erythropoietin
(B) Herceptin
(C) Interleukin 2

(D) Tissue plasminogen activator
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24. Explain the steps involved in PCR amplification method. 3

25. A researcher performed protein fingerprinting on hemoglobin from both
normal and sickled red blood cells. Complete the flow-chart of the process
by filling A, B, and C. 3

Normal RBC Sickled RBC

| !

Hemoglobin Sickled Hemoglobin

l

Treat with

l
l l

Paper Chromatography

l l

C of non-overlapping and eluted peptide

>

«—

26. Discuss any three ways that can be employed to measure microbial cell
growth. 3

27. What are zymogens ? How is chymotrypsinogen different from
chymotrypsin ? 3

28. Give the names of any three genes that are used as selectable markers in
recombinant DNA technology. Also mention the trait/protein they specify. 3
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29. F= U MU yETE-ANE (FAER) B SHYE® UfeU qUT T Tt STETH
91 o I fIIRaN :

IS A % GUFRT 1 TAE-AR AT :

GRS IcUTE T GAFHIT
fepvam st (3ma)

—

o3 Y HIfSTRT AET (Cell Mass)

IERIPEREESUIEI v}
'

qifed 39T

!
gfseRtor qen foreeatientor

|

fosrg (i) IEH A

(%) T A i S 37q:- I B 1206 STer-hiivreht ? fafae | 1

(@) ufEnya JeFT B Hi9-a1 =107 U= fafire § 2 1

(M) & Ficmrs | g o YR i TRINET JieHT fafau | 2
3T

() STITETE HETGA H STUTHA HH =N o AN hl Helg &1 4 At 8 2 2
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SECTION D

29. Carefully read the below mentioned flow-chart and answer the questions
that follow :

Flow-chart scheme for isolation of Protein A is as given below :

Isolation of Microbial Product

Fermentation Broth

'

Centrifugation

o

Clear Broth Cell Mass

'

Solvent Extraction/Chromatography

}

Concentrated Metabolite

|

Purification and Crystallization

|

Pure Protein A

(a) Write whether Protein A is of intra or extra cellular origin. 1

(b)  Which step in the given purification scheme is metabolite specific ? 1

(c)  Give the purification scheme for isolation of Humulin from E. coli 2
OR

(c) Why is it advisable to use lesser number of steps for downstream
processing ? 2
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30. = @ T ArfcTeRT o UiIER H HEUd Tl o I (AT
UTed UINeh HTEAW I S H IUAN AU I Aol Feeshi h IR A oS

TR
q1ey dfg Wieaw (Tae Higan)
TEHh T
NH4NO4 1650 mg/L
CaCl, 440 mg/L
MnSOy4 22 mg/L
FeSOy4 27 mg/L
TATSHIA 2 mg/L
KNOg 1900 mg/L
gehid 3g/mL
ERIIEEA] 100 mg/L
EDTA 33 mg/L,
(%) @ T T H HIH-G1 T<oh hIeA BT A & ? 1
(@) foerfa stawaeRdr S qfid 7q fhe Heesh o1 Iu=T fohat T 8 2 1
() ugy day O AT IR B B | -0 9Ty gHHT T e
IEDIESI I 2
reran

()  YANTRTen U Gade megw o fAieur ha R Smar @ 2 samen
HIT | 2
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Given is a list of ingredients used for preparation of plant nutrient

medium.
Plant Growth Media
Ingredients Amount
NH4NOg 1650 mg/L
CaCl,y 440 mg/L
MnSOy4 22 mg/L
FeSOy4 27 mg/L
Glycine 2 mg/L
KNOg 1900 mg/L
Sucrose 3 g/mL
Inositol 100 mg/L
EDTA 33 mg/LL
(a) Which component in the given list is acting as the carbon source ? 1
(b)  Which ingredient has been used to fulfill vitamin requirement ? 1

(c) Name two phytohormones which are generally added to prepare

plant nutrient media.

OR

(c) Explain how the sterilization of the growth media is achieved in the

laboratory.

1-99
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(i) UE UM o W foilau Saert o+t /e gry Su=mR fopam e B 2
(Gii) Sfasiferepl o AU <&l & AT 1 oft WSl fean Sirar & | &= 2 1

JAAqAT
(@) () T ad (AEd) A & fam $i ==t il | 3
(i) U < Turemt o A fofaw g mdm SShfvafar &1 3w e

geateda (Bfgere) fopam S dehar B 2 2

32. (%) () R % s@ar gumd oy (A <fiamE @) d§ dANTP &
quEyH gfg Fdl DNA 5@l i 9999 T H Il 7 |
ST HIT HH 2
(i) ER H DNA e T@e Tad fafe = fafim =wor fafe | 3
3T

(@) () DNA 3ThHA I Y H g FHA W Ygo- o oIy Eaferfertaft
e (erferfeaum) 4 I SR A SWHI AT TgT A@ 8 2 2

(i) UHA @ DNA JIThud fafer i sgat 9o suer guféa =i 7
ST & 2 2

(iii) DNA % T 59 o HPhHA o fTT gH Thed oo &9 H Tl
HH HI AFLIHAT Bt & | 5 A 719 fohe Hamge i AT
TGE Al ? 1

33. (%) () TS (NCBI) @ 3Ucted <fiF SeT& qH: I k=i < ™
fafeu | 3 g0 o rfipm & i erufa gd 8 2 3
(ii)  UniprotKB @1 PDB =&l H fh8 TR Hl Yo-1 q@ed 8 ? 2
reran
(@) ()  AIhH 9T o foveisur § BLAST &1 ST hdl fohaT SITaT 8 2
T HIT | 3
(i) 39 HIYX UM (JieHT) 1 W fRaw foees gra sfiamy Siam

AT Gehgiohdl (JhTANTEH) o SHM hl S JTIfod (qAITAM) i
ST Fehell B | 2
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SECTION E
31. (a) (1) Explain the reason for therapeutic use of whey proteins. 2
(i1)) Name any two diseases that have been treated with whey. 2
(iii) Curd is advised to be administered with antibiotics. Why ? 1
OR
(b) (i) Discuss the development of a novel protein. 3
(ii) Name any two properties that can be manipulated using
Protein Engineering. 2
32. (a) () In Sanger’s chain termination method, incorporation of
ddNTP cause the growing DNA chains to terminate
prematurely. Explain how. 2
(i1) Briefly write the steps of Sanger’s chain termination method
of DNA sequencing. 3
OR
(b) (i) During DNA sequencing, why is the autoradiogram read from
bottom to top to arrive at the original sequence ? 2

(ii)) Why is single tube DNA sequencing considered better and
safer ? 2

(iii) To perform DNA sequencing of a strand, we need to clone the
sequence in a single-stranded form. Which vector will you
prefer for this ? 1

33. (a) (1) Name three database retrieval tools available from the NCBI.

What all do they allow us to access ? 3
(ii) What kind of information is available in UniProtKB and PDB
databases ? 2
OR
(b) () How is BLAST used to analyses sequence similarity ?
Explain. 3

(ii) Name the computer programmes that can perform gene
prediction for bacterial and eukaryotic genomes. 2
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