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PART—A

1. Glycolytic reactions with a near-zero AG®" can participate in ‘the overall pathway of
gliconeogenesis because

a, they are irreversible
b. they are reversible
c. they contradict the laws of thermodynamics

d. they have low energy of activation values

2. Galactosidase activity is NOT detected in:which: one-of the following strains of bacteria
despite the presence of allolactose in the media?

a. _dz+ y+

5. :‘*z“y‘* /'Fi;"z'"‘“-y“’"
C. y /FI+ + +

d. ots jFeCst

3. Natural rubber is a polymer, derived froin
a. ethylene
b. propylene
c.  isoprene

d. butadiene

4. Which one of the following stages would be the most convenient to count ‘the
chromosomes of the root-tips of oniens?

‘a. Prophase
b. Anaphase
c. Telophase

d. Metaphase
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Which one of the following plant-synthesized phenolic compounds is required by
Agrobactertum tumefaciens to infect plant systems?

a. Acetoacetone
b. Acetate
c.  Acetyl-CoA

d. Acetosyringone

The availability of oxygen and other electron acceptors is the most important
determinant of the types of metabolism in a habitat. Which of the following statements
is NOT true abolt anaerobic’ environments? '

a. Respiration of organic compounds is highly dissimilatory, reducing them to CO 5
b. Their rates of dissimilation are sloweér cormpared to aerobic environments.

c. Microbes sometimes use minerals such as NO to oxidize organic compounds.

d. Anaerobic microbial communities far exceed those of oxygenated biospheres.

Which one of the following substances is not a cofactor of pyruvate dehydrogenase
complex?

a.- Biotin
b. FAD
c. NAD
d. TPP

Glycogen synthase is directly regulated by GSK3 which is responsive to the high level of
a. insulin

b. glucagon

ol epinephrine

d. nor-epinephrine



g, Which of thefoliowing does not affect ‘the.':el_ectrophgretic' movement of 2 biomolecule in
a gel electrophoresis? . S . _

a. ‘Size.
b. Shape
c. Molecular weight

d. Stereochemistry

10. Which of the following radiations. is po_si!_:_iw_:__l_j_r, charged?

a  X-ray
b. Beta

c. Alpha

d. Gamma

11. The relationship between cold intensity and temperature is
a. perfect positive correlation
b, pariial negative correlation
¢, partial positive correlation

d. perfect negative correlation

12, Variance is the
a. square root of standard deviation
b. square of standard deviation

¢. square of the standard error of the mean

d. square root of the standard error of the mean
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13. Excess ammonia in tissues is added to which one of the following amine .acids -io
transport it through the bloodstream to the liver?

a, Glutamine
b. Glutamate
¢, Alanine

d. Asparagine

14. In a cell-free exiract containing DNA polymerase I, Mgg“'_, dATP, dGTP, dCTP and
dTTP(3H), DNA replication will occur for which otie of the following substrates?

a. Single-stranded closed circular DNA containing 824 nucleotides

b. Single-stranded closed circular DNA having 1578 nucleotides base paired with a
linear single-stranded DNA of 824 nucleotides having a free 3" hydroxyl group

c. Double-stranded linéar DNA molecule. containing 1578 nucleotides having free
3’-OH group at both ends

d. Double-stranded closed circular DNA having 824 nucleotides

15. The loss of telomeres leads to
a. increased. cell proliferation
b. chromosomal segregation during meiosis
¢. immortality for the cell

d. ‘sticky’ chromosomes

16. The two strands of DNA are held to each other through
a. covalent bonds
b. ionic interactions
¢. hydrogen bonds

d. disulfide bridges
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The proofreading component of 'DN@&--ﬁ_ﬂﬁlj{i}i@éfase I {polA) is due .to
a. 3 -5 exonuclease activity
b, &> polyme_rasé acﬁvity
c. 98— 3 exonuclease activity

d. ‘complete holoenzyme structure

Puromycin is commonly used for the inhibit_ioii of

a.  DNA replication
b. transcription
¢. translation

d. DNA supercoiling

Which of the following statements is NOT correct Zregardz‘ng. i;afty acid biosynthesis?
a. It involves ‘siiccessive condensations of ‘ma'lonyl.--AQP.

b. A dehydratase is used to generate a saturated boncl B

c. It is regulated by the stringent response of carb.oh___’stargg!;ipn_.

d. NADPH is generally involved in hydrogenation.

What is lithotrophy?

a Breakdown of -.-niolecﬁiﬁs usmg light t_:pca_‘_gy _

b. Oxidation of organic electron donors to COy:and H,O

c.  Photolysis of HaS or Hy0 coupled to COq fixation

d.  Oxidation of inorganic v.sl_ectrjon denors such as Fe?* using O, or anaerobic

electronic acceptors
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PART—B

Which one of the following cellular compartinents follows transmembrane and vesicular
transport system for protein trafficking?

a,

b.

ER
Nucleus
Mitochondria

Golgi apparatus

Which one of the following protein complexes helps to insert porins into the lipid bilayer
of mitochondria?

&.

b.

C.

d.

TOM complex
TIM23 complex
TIM22 complex

SAM -complex

Which one of the following junctions connects a cell to the extracellular matrix via
intermediate filament?

a.

b.

Oceludin juncﬁoh "

‘Desmosome. juriction

Hemidesmosome junction

Gap junction

The phenotypic variation, i.e., modification at the protein level rather than genetic level,

a.

b.

can be brought about by the action of which one of the following ehzymes?

dsRNA adenosine dedminase
DNA-dependent. DNA polymerase
RNA-dependent DNA polymerase

DNA photolyase
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26.

27.
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Which one of the following statements.best describes why intermediate filamerits
cannot participate in the generation of force for cell motility?

a, They are not intrinsically polar and hence cannot utilize motor proteins,
b.  The cellis are unable to control the'_ix_'-_a_ssembly.
c. They cannot disassemble.

d. They are found only in association with certain cell junctions.

Which one of the following is a cell surface carbohydrate-binding protein?
a. Cadherin |

b. Integrin

c.  Belectin

d. Elastin

Which of the following cyclins and cyclin-depernident kinases initiate .céntiosomes
duplication during cell cycle?

a. E/CDK2
b. D/CDK4/6
c. A/CDK2
d. B/CDC2

The gradient of which ion is responsible for ATP synthesis during light reaction of
photosynthesis?

a. Nat
b. k*
¢. CI7
d. .H+

In C4 photosynthesis, CO5 is fixed to 4-carbon molecuie at
a;. mesophyll cells
b bundle sheath cells
xylem
d. phloem

9 [PT.O.



30. In photorespiration
a. RuBisCO fixes CO4 not Oy
b. RuBisCO fixes O, not CO,
c. RuBisCO fixes both Oy and CQOy,

d. RuBisCO removes COj

31. In a binary vector system,_ the
a. vir 'genes'.aﬁd T-DNA are in the same plasmid
b. plant selectable marker is outside the T-DNA region
c. bacterial selection marker is within the T-DNA- region

d. plant sélectable marker are within the T-DNA region

32. Compatible sclutes {osmolytes) are
a. neutrally charged at physiological pH, either non-ionic or zwitterionic
b. positively charged ‘at physiological pH, iomnic
¢.  lipid. sohible hydrophobic

d. negatively charged at physiological pH, -ionic

33. Na't-H'.antiporter moves Na* from
a.. vacuole to cytoplasm
b. cytoplasm to vacucle
¢. cyftoplasm to miitochondiia

d. . mitochondria to cytoplasm

34. Which one of the following model plant species do the most plant molecular biologist.
uses?

a. Arabidopsis thaliana
b.  Daucus carota
c. Triticum aestivum

d. Thale cress

/2-B : 10



35. The telodendritic zone of neurons is responsible for
a. receiving signals
b.  processing sigﬁajs
¢, conducting signals

d. iransmitting signals

36. Which one of the following cofactors invelved in amino acid degradation is correctly
matchied to the one-carbon group it transfers? '

a. Biotin : CHO

b. Tetrahydrofolate : CHOH

c. S-adenosylmethionine : CHo0H
d. Pyridoxal phosphate : CHj

37. Which one of the following proteins present in blood helps to transport free fatty acids
. - from adipocytes to: hepatocytes?

a. Perilipin A
b. Albumin
c. Apolipoprotein

d. Insulin

38, Short-term eating behavior is controlled by

a. ghrelin
b. albumin
c. leptin

d. perilipin

39. Which one of the following amino acids is the precursor for the synthesis of the
neurotransmitter serotonin?

a, Phenylalanine
b. Tryptophan

‘c. Tyrosine

d. Cysteine
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Which oneé of the following enzymes is.inhibited by allopurinol, a structural analogue of
hypoxanthine?

a.  Hypoxanthine oxidase

b. Xanthine oxidase

¢.  Dihydrofolate reductase

d.  Adenocsine deaminase

Fluorescent -én’tibody staining works well for clinical diagnosis on which one of the
following types of antigen?
a. Ribosomal

b. Cyioplasmic

C. Nuclear

d. Capsuldar

Which one of the following class of antibiotics prevents the -sﬁthesis_of tetrahydrofolic
acid within the bacterial celi?

a. Translation inhibitor

b. Cell wall inhibitor

c. DBacterial membrane nhibitor

d. DNA synthesis inhibitor

Phosphofructokinase involved in glycolysis -.paﬂlway is activated by
a. high ATP/AMP ratio
L. low ATP/AMP ratio

c, citrate

d. low ATP/AMP ratic and high citrate

In flow cytometry, forward ‘scatter is related to which properiy -of the cells?
a. Cell size

b.  Cell granularity

c. Cell viability

d. Rate of cell metahslism

12
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Cytopla‘t-;mic domain of Toll like receptor Tir-4 is analogous to which one of the
following?

a. Cytop_la_smif_; d;o_rﬁain of IL1 receptor
b.  Cytoplasmic -domai__n .pf__TNF receptor
c. Gamma chain of T cell receptor

d. Alpha chain of the complement 4 protein

Which of the following proteins needs to be degraded for signaling through NFkB
pathway? o '

a. P50 of the nuclear factor kB
b. P65 of the nuclear factor kB
c. Cytoplasmic kB subunit

d. IkB kinase

During the rearrangement of immunoglobulin genes, differential nicks in blunt ends of
the rearranging genes results in generation -of diversity

a in the 2 end of the constant heavy chain genes
b. of light chains along
¢. of heavy chains alone.

d. of light as well as heavy chains

A fully differentiated B-cell exiting the bone marrow would have which one of the
following lg type receptors?

a. IgG and IgE
b. IgM and IgA
c. IgD and pre-BCR

d. IgD and IgM

13 [ PT.O.



49. Arf-1 is a mononieric G-protein that helps in the formation of COPI-coated vesicles at
the Golgi membrane by inserting a hydrophobic tail in the Golgi membrane that then
recruits other necessary adapter prot¢ins to start bud formation. The hydrophobic tail
of Arf-1 is exposed when Arf-1 is bound to GTP and is retracted when Arf-1 hydrolyses
the bound GTP to GDP. If there is a mutation in Arf-1 so that it cannot hydrolyse GTP
then all of the following can be expected to happen except that
a. COPl-coated vesicles will readily form but may form at places other than Golgi
b. COPl-coated vesicles will disassemble quickly

c.  transport mediated by COPl-coated vesicles will be inhibited

d. it would be lethal for the cell

B0. X-ray diffraction and phase-contrast microscopy both involve
a. wave interference. |
b. observation of living specimens
c. differential stains

d. simple stains

51. Highly active antiretroviral therapy is used for the treaiment of
a. HBV infection
b. HCV infection
¢. HIV infection

d. HINI infection

52. The drug amantadine inhibits the influenza virus during
a. transeription
b. translation
c. uncoating of virus

d. wvirus entry

/2-B 14



53. Which one of the following enzymes do _{'—_) RNA viruses use during genome replication?
a. RNA-dependent RNA polymerase
b. DNA-dependent RNA polymerase

¢. Reverse transcriptase

d. RNA-dependent DNA polymerase

54. When an _indivi‘clual is infected while in hospital or heglth. gare facility; the infection is
called

a. nosocomial
b. latrogenic
€. vertical

d. horizontal

55. ‘The speciation in which a population splits into.two geographically isolated populations,
experiences dissimilar selective pressure and undergoes genetic drift is known as

a. sympatric speciation
b,  parapatric.-speciation
c.  peripatric speciation

d. allopalric speciation

56. The ABO blood group 'sysge_m_._is b::a_sed._ on the differences in the expression of
a. glycerophospholipids
b. glycosphingolipids
¢. glycoproteing

d. proteoglycans
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Change in the order of genes located in a genetic map without altering their linkage
group can be achieved through

a. translocation

b. transposition

c. inversion

d. recombination

Fluorouracil is used as a chemothérapeutic agent due to its ability to

a. . inhibit folic -acid regeneration

b.  inhibit formation of dTMP from dUMP

c. convert UMP to dUMP

d. prevent synthesis of 5-phosphoribosyl-1-pyrophosphate (PRPP)

Which-one of the following events does -NOT facilitate the maternal-to-zygotic transition
in the developmeént of an. embryo?

a. Titration of zygotic gene repressors
b. Degradation of maternal transcripts by Smaug
6. Degradation of maternal mRNA by miRNAs

d. Increase in maternal DNA replication initiation factors

The phenomenon of position effect variegation is observed when a gene is present
a. closer to the centromere

b. at the centre of the chromatid

c. within the inactivated X chromosome

d. within the plasmid

Pé’ly_ploidy can be induced through colchicine which acts by interfering with which of
the following mechanisms?

a, GO to G1 transition

b. Gl to S phase
¢c. 5 phase

d. Chromosomal segrégation

16



62. Leber’s hereditary optic neuropathy is a rdare disease affecting the optic nerves cansitg
bilateral loss:of vision in early'adulthood. The disease is caused by a single.base change
in the mitochondrial gene ND4 that resuits in a His rcmdue, mstead of AIg, in a
polypeptide of complex 1. The disease is. acquired throtigh -

a. autosomal deminant .inhcritanc_e

b. autosomal recessive inheritance

o

spontaneous exposure to muidgens

d. maternal inheritance

63. The origins of i‘.epﬁcation are usually rich in

a. -AG
b, AT
. GC
d CT

64. In order to study active transcription within a celi, wh1c:h one of the following
radicisotopes should be used that will allow its detection in the 1solated mRNA'r’

a.  [o~P%% ATP
b. 3~ P32 ATP
c. [y— P2 ATP
d. [y-P32] GTP
65. The presence o_i‘._noﬁ—speciﬁc bands in a polymerase chain reaction {PCR) can be avoided
by o .
a. reducing the denaturation temperature
k.  increasing the annealing temperature

¢. increasing the annealing time

d. Increasing the nmumber of cycles
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Expression of a gene placed under the regulatory control of the lge operator will occur

when
a. lactose and jgli.lcose are-absent. in the media

b. lactose is absent while glucose is présent

¢. lactose is present while glucose is absent

d. both lactose and glucose are present

Melting of the DNA reférs to

a. disruption of ionic interactions betwsen DNA and histones

b. disruption of non-covalent interactions befween the bases of the DNA
c.  disruption of covalent bonds between the sugar and phosphate groups

d. prccipita_tion of DNA upon ethanol treatment

The design of primers for a polymerase chain reaction should NOT follow which one of
the Tollowing conditionis? -~ °

a. Primers should be 17-25 bases long
b. Primers should have a %GC content of 50-60
c. Primers should be self-complementary

d. Tm should be in the range of 55 °C-70 °C

An examplé of a cationic detergent used for isolation of DNA is

a. saponin

b. sodiumn deoxycholate

<. CTAB

d. CHAPS

Hyperpolarization of the neuron refers to increased

a. [Na__+} Iinflax

b, Na’] efflux

c. K']influx

d.  [K*] efflux
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