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(b) Polylinker/MCS has unique recognition sites for several REs. It provides
flexibility on the choice of REs that.can be used for cloning.

(c) YAC 3+1½ + ½ = 5
OR

(a) Insertional inactivation of lacZ gene present in the vector

lacZ encodes for the enzyme β-galactosidase which can cleave X-gal into a
blue colour product. If this gene is inactivated, blue colour is prevented.

(b) transformation, transfection, electroporation, biolistics, microinjection, phage

(ANY THREE) 2+3=5

28. (a) Six steps:

(i) selection of explant

(ii) surface sterilization of explant

(iii) inoculation of explant on to suitable nutrient medium

(iv) growing the culture in the PTC room

(v) regeneration of plant

(vi) acclimatization

(b) Murashige & Skoog’s medium (MS), type of plant species or the plant part.½×6+1+1=5

OR

(a) Vector mediated: using Agrobacterium mediated transformation
(details pp-127)

Vectorless: chemical mediated/microinjection/electroporation and biolistic

(b) It has the natural ability to transfer T-DNA of their plasmid into plant

genome upon infection of cells at wound sites. 4+1 = 5

QUESTION PAPER CODE 99

EXPECTED ANSWERS/VALUE POINTS

SECTION A

1. Primer 5' GCACC 3'                [in any order] ½×2 = 1
Primer 5' GGATC 3'

2. Lyophilisation involves freezing (e.g. of a culture) followed by drying under
vacuum. 1

3. Application of ethylene; promotes fruit ripening. ½ +½ = 1

4. Strain improvement by inducing mutations followed by selection. 1

5. Use male sterile lines. Eliminates need for emasculation. 1
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SECTION B

6. cDNA: E coli lacks the machinery to splice primary transcripts arising from
genomic DNA. 1 + 1=2

7. ESTs expressed sequence tags are part of DNA sequences from
expressed portions of the genome. Could be used as handles to isolate
the entire gene or could be used to infer expression patterns (any one) ½+½+1 = 2

8. It dissolves blood clots. Administrated after a heart attack. 1+1=2

9. Cytochrome C.

Lower the molecular weight, higher is the migration through the gel. 1+1=2

10. Consider any of the two points listed for each plasmid. pBR322- Amp and
Tet resistant, no MCS, insert causes loss of one antibiotic resistance
(insertional inactivation). For pUC19 - Amp resistance, has MCS
for insert, has lac Z gene which can be inactivated by insert. ½×4 = 2

11. M,  3' TSCRAWGTCS5' or 5' CTGWARCST 3' 1 + 1=2

12. For efficient oxygen transfer, increased ATP production and mixing; using
shakers and baffle flasks. 1+1=2

13. Erythropoietin is a hormone ; it increases production of RBC, increased O
2

carrying capacity, leading to increased aerobic metabolism and hence
improved performance. 1+1=2

OR
Stem cells: can either divide to maintain their numbers or differentiate in response
to renew the lost cells. 1+1=2

14. 5' GGCTCGGAC3' ; Sequencing techniques involves incorporation of
complementary base pairs. 1 + 1=2

15. (a) STEP 5, Maximum specific activity
(b) STEP 3, Least specific activity from the preceding step. 1/

2
 x4 =2

SECTION C

16. It is a monoclonal antibody against CD3. As T cells having CD3 markers play
a major role in transplant rejection OKT3 targets T cells and inactivates them
facilitating graft acceptance. To immortalize antibody producing B cells. 1×3=3

17. It is the creation of transgenic animals expressing proteins in milk.
Advantages:
(i) High production capacity
(ii) Ease of collection of source material
(iii) Moderate capital instrument requirements
(iv) Low operational cost.
(v) Ease of production and scale up. (any four) 1+½×4=3
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18. Any 3 of the following- database retrieval tools, blast family, gene level
sequences, chromosomal sequences, genome analysis, analysis of gene
expression patterns, molecular structure. ½×3 = 1½

Describe their use. ½×3= 1½

19. In a fed batch culture, the fresh medium is continuously fed without removing
the growing culture. The volume in the culture vessel increases over a period of
time leading to high cell densities. Benefit-ideal for intracellular metabolites;
differs from batch culture because - batch culture is a closed system and
contains limited amounts of nutrients and shows normal growth kinetics, growing
cells are exposed to continually changing environment. 1 + 1+1=3

20. Taq polymerase; denaturation, primer annealing and extension; 210 molecules 1+1+1=3

21. Edible parts of plants containing antigens which can serve as vaccines:
Advantages- no storage problems, easy delivery system and low cost; fruit
and other parts that can be eaten raw. 1+1½ + ½ =3

22. Have complex nutritional requirements, grow for limited generations, require
carbon dioxide incubators and humidity. pH is monitored using indicators and
maintained using buffers; osmolality is monitored using osmometer and maintained
with osmolytes such as salts and sugars. 1+½×4 = 3

23. Thermal stability, resistance to denaturation by organic solvents, extreme
pH tolerance, improved catalytic efficiency and solubility (any four). Give
example of subtilisin wherein MET is changed to ALA to prevent denaturation
in presence of bleach. ½×4+1= 3

24. FISH-fluorescent insitu hybridization technique involves- introducing
fluorescent colours into chromosomes 9 and 22 using nick translation and
flourescent nucleotides (red in 9 and green in 22) and then counting the
number of yellow cells (ie. having CML) and following their decrease with
chemotherapy. 3

25. Institutions where microbial cultures are deposited and maintained;
benefits (any two)- maintain culture for long period, provide experimental
material to investigators, help in protecting intellectual property rights of
depositors. MTCC Chandigarh. 1+½×2+½×2 = 3

SECTION D

26 Each protein is identified by its unique peptide map; steps involve- purification
trypsin treatment  paper electrophoresis  paper chromatography and
development of 2-D peptide map.

V.M.Ingram (1957)

Prions are misfolded proteins that can cause diseases. 3+1+1 = 5
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27. Based on the expression or non-expression of certain traits such as acquisition
of antibiotic resistance or sensitivity to an antibiotic. Blue-white selection method
to be explained (insertional inactivation) E.coli can be made competent by

treating with cold CaCl
2
 Mandel and Higa 1½+1½+2 = 5

OR

Isolation of DNA fragment (insert) using REs  ligation into vector to generate
rDNA  introduction of rDNA into host cell  selection of transformed cells
Polylinkers have unique sites for several REs which give flexibility

YAC 3+1½+½ = 5

28. Vector mediated involves the transfer of rDNA through a vector such as the Ti
plasmid of Agrobacterium. Vectorless involves methods such as chemical mediated,
microinjection, electroporation, biolistics

Agrobacterium naturally transfers its genes into plants. 4+1= 5

OR

(i) Six steps :

1. Selection of explant

2. Surface sterilization

3. Inoculation onto suitable nutrient medium

4. Growing the culture in the plant tissue culture room

5. Regeneration of plant

6. Acclimatisation

(ii) MS medium

(iii) Type of plant species or plant parts. ½×6+1+1= 5
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