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Ph.D. Entrance Examination, 2019
Part-B:LIFESCIENCES

Time:70 Minutes tvlax. Marks:50

Answer all questions : (20x1=20)

'I . Epstein-Barr virus that causes cancer by modulating apoptotic pathway,

contains a gene having sequence homology with which of the following
genes ?

a) Bax b) Bcl-2 c) p53 d) CasPase-3

2. Phosphatidyl serine, an important component of biological membrane,
is located in

a) The outer leaflet but llip-flops to inner leaflet under specific conditions

b) Both the leaflets

c) The middle of the bilayer

d) The inner leaflet but flip-flops to outer leaflet under specific conditions

3. The process of RNA inactivation by siRNAs is termed as

a) RNA silencing b) RNA interference

c) Short RNA inactivation d) RNA disfunction

4. Which of the following statements is true about X-linked agammaglobulinemia'?

a) Much more common in females than males

b) Does not generate mature B cells

c) Does not generate mature T cells

d) ls a common genetic disorder
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5. Which among the lollowing with respect to'Dicer' is not correct ?

a) ln humans is encoded by the D/CEBI gene

b) Cleaves double-stranded RNA

c) Facilitates the activation of the RISC

d) None of the above

6. Superantigens cause a release of cytokine production by T cells by
their ability to

a) Crosslink the Vb segments of T-cell receptors with class ll MHC
molecules on APCs

b) Crosslink the Va segments of T-cell receptors with class ll MHC
molecules on APCs

c) Crosslink T cell receptors and CD

d) Crosslink multiple cytokine receptors on a large population of
T cells

7. Microfiltration is a type of physical filtration process which uses

a) Filter cloth b) Metal sieves

c) Keiselghur d) Membranes

8. ln Reversed-phase chromatography

a) Stationary phase is polar

b) Stationary phase is non-Polar

c) Mobile phase is polar

d) tt4obile phase is non-polar

9. Molecular mimicry with human myocardial myosin is responsible for
myocarditis following infection with

a) EBV

b) ctMV

c) Campylobacter ieiuni
d) Group A streptococci
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10. Rapid random changes in gene pool frequencies occurring in a small
population are likely due to

a) Emergence of orphan gene

b) Genetic drift

c) Founder principle

d) Bottleneck effect

11. The molecular mass of a protein determined by gel filtration is
120 kDa. When its mass is determined by SDS-PAGE with and without
p-mercaptoethanol, it is only 60 kDa. What is the most probable
explanation for these observations ?

a) Protein is a dimer in which two identical chains are cross-linked by
disulphide bond(s)

b) Protein is a monomer of molecular mass 60 kDa but it is excluded
trom the gel matrix due to strong repulsion between the gel matrix
and the protein

c) Protein is most likely to be composed ol two sub-units having
identical molecular mass

d) Protein is a monomer but it is nicked into half its size by SDS

12. Reverse transcriptase is an enzyme that can be used to make a human
gene trom mRNA that lacks introns. Complementary DNA (cDNA), is a DNA
molecule that do not contain introns. Cloned cDNA can then be transcribed
and translated by bacteria to produce a human protein because the genetic

code is the same in humans and bacteria. Which olthefollowing statements
is correct about complementary DNA (cDNA) ?

a) Complementary DNA (cDNA) is made lrom mFINA by reverse
transcriptase

b) Bacteria may transcribe the cloned cDNA to produce a human
protein

c) Complementary DNA (cDNA) does not contain introns

d) All of the above
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13. During reproductive development in plants

P : Male and female gametes are produced as a result of two mitotic
divisions after meiosis.

Q : Vegetative cells in pollen contribute to pollen development.

R ; Antipodals provide nourishment to developing embryos.

S : Pollen tube ruptures and releases both the male gametes in one
of the degenerated sYnergids.

Which of the above statements are true ?

a)PandQ b) QandS c)QandR d)PandS

14. Gene mapping provides useful information about chance of

a) lnheritance of disorders

b) lnheritance of genes

c) lnheritance of recessive gene

d) lnheritance of dominant gene

15. Name the kingdom that has been replaced with two domains.

a) Fungi b) Monera

c) Algae d) Protista

1 6. ANOVA is a statistical method of comparing the
populations.

a) Means b) Standard deviations

c) Variances d) ProPortions

17. Which of the following statements are true about Endoplasmic Reticulum ?

a) Smooth Endoplasmic reticulum makes lipids

b) lt is also called the control center of the cell

c) lt processes carbohYdrates

d) lt modifies chemicals that are toxic to the cell

a) (a), (b)and (c) b) (a), (c)and (d)

c) only (a) and (d) d) all are correct

of several
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18. What do you mean by "Trophophase" ?

a) Production of waste material
b) Production of topical products
c) Production of primary metabolites
d) Production of secondary metabolites

19. Two amino acids ol the standard 20 contain sulfur atoms. They are
a) Cysteine and serine
b) Cysteine and threonine
c) Methionine and cysteine
d) Methionine and serine

20. Which one of the following pathogenic organism is an obligate
intracellular pathogen ?

a) Salmonella b) MYcobacterium
c) Rickettsia d) Vibrio

Answer any six from the following : (6x5=30)

1 . V/rite an essay on applications of biosensors.

2. Vt'rite briefly on operon concept with reference to Lac and Trp operon.

3. Describe "host-parasite interactions" in view of microbial pathogenesis.

4. Pss is called as "THE GUARDIAN OF THE GENOME". ls this statement
true or lalse ? lf it is true support your answer with experimental
evidence.

5. Comment on; High polymorphism of MHC molecules is a consequence
ol polygeny and codominance.

6. Explain PCR : various types and applications. How are the products
of PCR visualized ?

7. Discuss the principle and significance of ECG.

8. Explain your views for or against the statement 'Using microbes to
clean poilution is good for us and nature'.
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