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SECTION "A"

[20 Q. x 0.75 = l5 marks]

Choose and mark [Xl the most appropriate option from each set ofchoices
I . The bacteria with glycosylation activity.

[ ] Campylobacterjejuni I lE. coli
[ ] Bacillus subtilis I j Agrobacterium tumefociens

2. The plasmid carrying genes for ampicillin, kanamycin and tetracycrine resistance.[]RP4 []pBR322 DpiJCs ',t]roa
3' In the genetic map of)' phage the gene responsibre for integration and excision is?

[]cIII []ct |N []xis
4- Bacterial cell number is estimated by measurement of optical density (oD). A sampre of

the culture is placed in a glass cuvette and light with a wavelengih'of 6oo n, ,r,on.
through. The amount of light that passes through the culture is me-asured and the oD is
calculated. The value of I OD for E cofi cells is iquivalent to?
[ ] 0.8x106cells/ml [ ]0.8xl07cells/ml [ ] 0.gx 108 cells/mr [ ]0.8xr0eceils/ml

5' The buoyant density of DNA in Ethidium bromide-raesium chloride density gradient
centrifugation is?

[ ] 1.65 g/cm3 [ ] 1.70glcm3 [ ] t.75 g/cmr [ ] 1.80 g/cm3

6. Which of the following is NOT a pedigree of pBR322?
[]Rl []R6-5 lpMBt []colEl

7. The restriction enzyme that cuts at the SUP4 site in the vector pyAC3?
[ ] BamHl tl Hindl II [ ] SnaB I [ ] Alul

8 Wiich of the following is NOT an in vitro mutagenesis technique?
[ ] Restriction fragment deletion [ ] Nucleotide removal at restriction site
[ ]Sl nuclease treatment [ ]Insertion ofan oligonucleotide

Acetone and butanol are compounds produced by industriar scale culture of
microorganisms. The microorganism used for its production is?
[ | Bacillus spp. | ] Clostridium spp. [ | Aspergillus spp. I f Strepromyces spp.

In an expression vector used to achieve expression ofa foreign gene in E colr, the gene of
interest is cloned?

[ ] In between the promoter and ribosome binding site
[ ] In between the ribosome binding site and terminator
[ ] Before the promoter

[ ] After the terminator

10.

Marks Scored:

9.



11. Which of the following promoter
transcription?

[]lac []trp

3-p-indoleacrylic acid for its

[ ]r7

is dependent on

[]tac

12. Tissue plasminogen activator is used in the treatment of?
[ ]Cancer [ ]Diabetes [ ]Heart disease []Infertiliry

A DNA sequence is having two ends, 5' and 3,. Which of the following statements is
correct regarding the nature of the ends?

[ ] The 5' end is having hydroxyl group [ ] The 5,end is having phosphare group
[ ] The 3' end is having phosphate group [ ] Any group can be present it any end 

-

The primers used for the amplification of human gene should be at least nucleotides
long.

t lr5 t I 16 lltT t ll8
The insects belonging to order coleoptera is poisoned by the B. thuringiensis 6-
endotoxins.

[]Cryt []CryII []Crytlr lcryrv
Glyphosate competes with phosphoenol pyruvate in the EpSpS-catalyzed synthesis of
enolpyruvylshikimate-3-phosphate, and hence inhibits synthesis of?
[ ]tryptophan []lysine [ ]aspartic acid [ ]merhionine

Bacteria protect themselves from viruses by fragmenting virat DNA upon entry with
[ ] Ligases [ ]Methylases [ ] Endonucleases [ ]probes-

A-gene that codes for an enzyme that catalyses one of the step in the biosynthesis pathway
of pyrimidine nucleotides and is used as selectable marker in yeasts.
[]LEU2 []uRA3 []rRPt []suP4
The first breakthrough in mapping the human breast cancer susceptibility gene BRCAI
occurred in 1990 as a result of_ restriction fragment length polymorphism lRFr-r; tintage
analyses. This study showed that in families with a high- inaidence of breast cancer,"a
significant number of the women who suffered from the disease all possessed ttre sa,r,e
version of an RILP called?
[ ]Dl7sl32l [ ]Dl7sl32s t lDl7s60 [ ]Dl7S74

Alkaline denaturation is canied out at a pH of?
[]r0-10.s t]ll-Il.s ll12_t2.s [ ] l3-13.s

SECTION "B"

Fill in the blanks
[0 Q. x 0.5:5 marks]

21. cleaves adjacent to arginine residues or factor Xa.

l3

17.

14.

15.

l6

l8

19.

22. Conjugation and plasmid transfer are controlled by a set of enes.

20.



lrtiB 2$15

23. Guanidinium thiocyanate is a ent and interleres with the
hydrogen bonding that normally holds water molecules together.

24. In third-generation sequencing method a sophisticated optical system called a

*ith each n,creotide addirio" [Jf#.:i*""?.xT"",',liJ.:';[?":i.:,:[l,l 
o*o temprate'

25. If restriction sites are included in the end-sequences of the gene, then treatment with the
appropriate enzyme will produce sticky ends that allow the gene to be ligated into a cloning
vector. This procedure is called _synthesis.

26. Expression vectors for A. nidulans usually carry the glucoamylase promoter which is
induced by starch and repressed by_

27. If the recombinant protein is placed under the promoter of p-lactoglobulin gene, then the
recombinant protein is secreted in the

28. The targeted gene in delayed ripening of tomato using antisense RNA technique is
ene.

29. The activation of Cre recornbinase in terminator technology is done by placing the seeds in
solution.

30. The current methodology of DNA profiling is called CODIS (Combined DNA Index
System), makes use of STRs with sufficient variability to give only a one in
l0r5chance that two individuals, other than identical twins, have the same profile.
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SECTION "C'
[3 Q. , Z = 2l marks]

2

Attempt ANY THREE questions.

l. ln a cloning experiment why reconrbinants need to be identitied? Describe the basis of

selection of recombinants by: i1 lnsertional inactivation ofan antibiotic resistance gene and

ii) inse.tionul inactivation oigene other than antibiotic resistance gene. u+3+31

Design a 20-mer forward and reverse primer for the following sequence of DNA starting

froml'-3'end. The sequence of the template DNA is as shown below:

3'ATCCCCTATTGGTAGTGTACTCATAGCTTGCATGAATTCGCGTACCTCGTATC5'
Place in order the following steps involved in PCR:

a. newly synthesized strands act as templates

b. tempiraiure lowered; DNA primers and polymerase added

c. heat separates strands oftarget DNA

d. complementary base pairing between primers and. template

". nNl nucleotide basei addJd; new strand synthesized [4+3]

Whatdoyouunderstandbyhost.controlledrestriction?AlinearDNAwhendigestedwith
f.o[ip.au.., fragment tf size t.9 kb, 1.4 kb and 2'2 kb' The same DNA when digested

wittr SamHt p.oduJes fragments of size 3 0 kb, l 5 kb and l 0 kb Double digestion with

ilh;; lnry... producJs fragments of size l 9 kb, l'l kb' 0'3 kb' l'2 kb and l'0- kb'

Construct a restriction map on tfr'e basis of information provided [2+5]

Whatarethestrategiesundertakentoidentifyageneforageneticdisease?Describ.ethe
linkage analysis ofiie human breast cancer susceptibility gene BRCA l' [2+5]

3

4

ECTION *D"
S

5. Write short notes on (ANY FOUR): [4 Q. , 3.5 = l4]

a. CTAB method for the purification of plant DNA'

b. Blunt end ligation with a DNA topoisomerase

c. Transcript analYsis bY PCR.

i. u* 
"igivpt 

osate N -acetylt,unsf'erase to generate plants that detoxify glyphosate'

e. P elements as cloning vectors lbr Drosophila'

WritedownTWOdifferencesbetween(ANYFOUR):[4Q''2=816
a. )" phage and Ml3 Phage.
b. M9 media and LB media.

c. Binary vector strategy and Co-integration strategy 
.

d. Reversible terminator sequencing and Pyrosequenclng'

e. Gel retardation of DNA-protein complexes and Footprinting with DNase I'
P.T.O.



7 Give reasons why/ how? (ANY FOUR): [4 e. ' 3 =l2l
a. RK2 plasmid is used as a shuttle vector.
b. codon bias of the gene might prevent efficient expression of a foreign gene cloned in

E. coli.
c. Amelogenin gene based method is preferred over y chromosome based sex

identification method.
d. Ion-exchange chromatography is used to purifu DNA from a cell extract.
e. cre recombinase enzyme is used for the excision of the kanamycin resistance gene

from the plant DNA.


