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Q.1

Q.3

Q.4

Q.5

A

Transposons are distributed throughout the human genome and constitute about 45% of the
genome. Retrotransposons are

(A} transposable elements that transpose from one site to another in the genome via reverse
transcription through an RNA intermediate

(B) repetitive sequences in the genome

(C) DNA elements which move in the genome

(D) satellite DNA sequences

Several enzvimes are involved in DNA repair pathways, Which one of the following enzymes
15 also referred to as a suicidal enzyme?

(A) Ligase (B) Polyvmerase
(C) Methylransferase (DY) Excision repair enzyme

In the lactose operon, the loe repressor binds to the operator and does NOT allow RNA
polymerase to bind to the promoter. Allolactose reduces the affinity of the repressor. for the
fac operator by binding and changing its conformation. Thus, addition of lactose or a synthetic
inducer stimulates the transeription of the lac operon structural genes.

Synthetic inducers are called gratuitous inducers because

{A) they will be metabolized by beta-galactosidase to glucose and galactose

(B) they activate transcription but are NOT metabolized

(C) their removal does NOT lead to immediate inhibition of induced transeniption
(D) RNA polymerase CANNOT bind to promoter in their presence

Group 1 lists certain plant fungal diseases. Group 1l lists the causative agents. Match the
diseases with the corresponding causative agenis.

Group | Group 11
P. Damping off discase 1.  Phytophthora infestans
Q.  Late blight or rot disease of potato 2. Pythivm debaryanum
R.  Downy mildew 3.  Peronospora parasitica
S.  Club root disease of broccoh 4.  Plasmodiophora brassicae
(A) P-2,0-1.R-3,54 (B) P-1,0-2, R4, 5-3
(C)y P-3,0-2,R4,5-1 (D) P-2,0Q-3,R-1,54

Some mushrooms are poisonous and are popularly called “death caps™ or “destroying angels”.
Which one of the following is the deadliest mushroom?

(A) Amanita verng (B) Volvarella volvacea
(C) Agaricus xanthodermus (D) Plewrotus sajar-caju
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Q.6

Q.7

Q.8

Q.9

Q.10

Q.11

A

Flower is a modified shoot or a branch. Which one of the following DOES NOT provide
evidence m support of the above statement?

(A)  Axas nature of the thalamus

{B) Leaf-like arrangement of the floral members

{C) Homology of floral and vepetative buds

(D) Occurrence of mitosis in the floral tussues

A few bactenal genera have cell walls composed of pseudomurein, These polymeric structures
resemble eubacterial peptidoglycan but are very different in composition. Which one of the
following possesses such structures in its cell wall?

(A) Salmonella (B) Methanobacterium
(C) Streprococcus (DY Mycobacterium

Anoxygenic photosynthetic bacteria possess bacteriochlorophyll which absorbs light in the
(A) wisible range (B) infra-red region
(C) same range as plant chlorophylls (I3} ultra-violet region

Which one of the following statements on ‘cro repressor’ and ‘immunity repressor’ of lambda

phage is NOT correct?

(A) Both bestow immunity to externally infecting phage

(B) Both inhibit phage gene expression and help in the integration into host genome

(C) The production and maintenance of the lysogenic state 15 due to the antagonism of two
TEpressors

(D) Upon infection by lambda phage, cro gene is transcribed resulting in the synthesis of a
protein repressor that inhibits the synthesis of immunity repressor

Following uncoating in the cytoplasm, parental (+)-strand RNA of poliovirus is used as
template for the synthesis of the polymerase that catalyzes the formation of the (—)-strand
RMNA. This enzyme is called

(A) reverse transcriptase (B) DNA-dependent RNA polymerase
(C) RNA-dependent RNA polymerase (D) RNA-dependent DNA polymerase

Viriods are agents of infectious discases, Which one of the following statements is NOT
correct?

(A)  Vinods usually do NOT possess a protemn coat

(B) Vimnods replicate autonomously in cells of susceptible plant species

()  Vinods comprise of infectious molecules of RNA

(D)  Viriods need helper viruses 1o infect host plant
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Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

A

Each of the four options given below contains the name of an antibiotic, an organism which
produces an antibiotic and a possible mode of action. Which option contains the comrect
combination?

(A) Erythromycin @ Sireptomyces venmezuelge @ binds to 305 subunit and prevents
transpeptidation and translocation

(B) Streptomycin : Strepromyces griseus © inhibits the interaction of mRNA with 508
subunit

(C) Chlorotetracyclin : Streptomyces aureofaciens : inhibits the binding of amino acyl IRNA
to 305 subumit

(D) Chlmmphmiml : Streptomyces erythraeus : binds 1o 508 subunit and inhibits protein
synthesis

Commensalism refers to

(A) arelationship in which both organisms benefit from the association

(B) a relationship between organisms in which one species benefits and the other is NOT
affected

(C) wwo different species of microorganisms occupy the same microenvironment without
affecting each other

(D) atype of mutualistic association involving exchange of nutrients between two species

How many times can a 6 kb fragment be present in 3.9 micrograms of DNA containing
6 billion bases? Assume the MW of one bp to be 650 Da.

(A) 1 (B) 100 (C) 600,000 (D) 100 million

Numerous bacteria are present in the human intestinal tract. Group 1 lists bacteria and Group 11
lists therr usual location. Match the bacteria with their location.

Group | Group 11
P.  Gram-positive coccl and bacilli 1.  Duodenum
Q.  Enterococci, lactobacilli 2. Jejunum
R. Enterobactenacene 3. Deum
S.  Escherichia coli 4. Colon
(A) P-4, 0Q-3 R-2, 5-1] (B) P-1,Q0-2,R-3,54
{(C) P-3,0Q-2,R-4,5-] (D) P-2,0-3,R-1,54

Charles Darwin’s theory about evolution by natural selection was influenced by the works of
{A) Thomas Malthus (B) Gregor Mendel
{C) Lynn Margulis (D} Mayr and Dobzhansky

Which one of the following sequence is logically INCORRECT?

(A) Chordata, Hominidae, Man (B) Angiosperm, Poaceae, Rice
(C) Insecta, Crustacea, Butterfly (I}) Chordata, Reptilia, Dinosaur
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Q.18

Q.19

Q.20

Q.21

A

Biological nitrogen fixation by free-living and symbiotic microorganisms refers to the
enzymatic conversion of

(A) dinitrogen to ammonium (B) ammonium to nitrous acid
(C) mitrate to nitnte (D) mitrate to dinitrogen

The following figure represents population growth in two species,
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Which one of the following options is consistent with this graph?
(A) Species | has higher carrying capacity

(B) Species 2 has higher growth rate, and lower carrying capacity
(C) Species | has higher growth rate, but lower carrying capacity
(D) Species 2 has higher growth rate, and higher carrying capacity

Darwinian theory of evolution by natural selection can explain the

(A) sudden arrival of a new trait or character in a population
(B) gradual mcrease in population size

(C) changes in frequency of different alleles in a population
(D)  sudden changes in environmental conditions

C; photosynthesis involves the conversion of atmospheric carbon dioxide to 3-carbon
phosphoglycerate. Likewise, Ci photosynthesis converts carbon dioxide to d4-carbon
oxaloacetate. The C, pathway

(A) reduces photorespiration and water-use efficiency

(B) increases photorespiration and water-use efficiency

(C) reduces photorespiration but increases water-use efficiency

(D) increases photorespiration but reduces water-use efficiency

BL-420



Q.22

Q.23

Q.24

Q.25

.26

Consider the following anatomical features:
P.  Notochord

Q. Dorsal nerve chord

R. Rumen

5. Four-chambered heart
T. Binocular vision

All chordates are characterized by the presence of
(A) onlyP (B) onlyP,QandR
(C) onlyP,Q.Sand T (D) only Pand Q)

In which of the following are the plant structures correctly matched with their edible parts?
P.  Leaf: Onion

Q. Stem : Carrot

R. Endosperm : Coconut

S.  Thalamus : Apple

T. Koot : Potato

(A) P,Qand T only (B) Q,RandS only

(C) P,RandS only (D) R,Sand T only

When different species inmteract, they may exent selective pressures on cach other.
Below, different types of species interactions are matched with expected evolutionary
responses:

P. Competition : NO selection on either competitor

Q. Competition : selection towards decreased competitive effects

K. Predation : selection towards enhanced prey defense

S.  Predation : selection on predator’s traits that counter improved prey defense

T. Commensalism : NO selection on either the commensal or the host

Which pairs are correctly matched?

{A) OnlyPandR (B) OnlyQ.RandS (C) OnlyPandT (D) OnlyQand S

The term “biodiversity hotspot™ refers to which of the following?

P.  Hot and hurmd regions of the world

().  Areas with high species nchness

R.  Areas with high levels of endemism

S.  Arcas where endangered species congregale in summers

T. Arcas where warm-blooded species are more common than cold-blooded species

(A) OnlyP (B) Only Qand R (C) OnlySandT (D) OnlyRand$

In a population at Hardy-Weinberg equilibrium, the frequency of a recessive allele that causes
a genetic disorder is 0.3. What percentage of the population 15 expected to suffer from this
condition?”

(A) 9% (B) 0.3% (C) 0.09% (D) 30%
BL-5/20




Q.27

Q.28

Q.29

Q.30

Q.31

A

Chimpanzees have ABO blood group types similar to humans. In one year, a female
chimpanzee mated with a B-type male and had an O-type baby. Next year, she mated with an
A-type male and had an AB-type baby. What is the blood group penotype of this female
chimpanzee?

(a) " m " © 1% (D) i

Double fertilization in angiosperms leads to the production of
(A) diploid zygote and diploid endosperm
(B) miploid zygote and diploid endosperm
(C) diploid zygote and triploid endosperm
(I triploid zygote and triploid endosperm

Many discase-causing microbes are becoming resistant to drugs. This could be an example of
(A) directional selection (B) stabilizing selection
(C) disruptive selection (D) adaptive radiation

Deserts are anid ecosystems that occur near latitudes of 30 degrees North and South. Which

one of the following can explain this geographic pattern?

{A) High mountains in these regions create extensive rain shadows

(B) Effect of global warming is stronger in these regions

(C) These regions used to be lush forests, but have been converted to deserts doe to
extensive logeing and subsequent degradation

(D) Patterns in atmospheric circulation called Hadley cells that influence temperature and
misture content of air

Shown below is the schematic representation of the UV absorption spectrum of a protein:

Absorpiion [a.u)

o0 1@ M0 MO MO WO 1M

Wavelength (nm]

Choose the option which comrectly associates the regions marked in the schematic with the
charactenstic absorption maxima of different moieties found in proteins.

(A) RI:amide bond, R2: none and R3: aromatic amino acids

(B) RI: aromatic amino acids, R2: amide bond and R3: disulphide bond
(C) RI1: peptide bond, R2: disulphide bond and R3: aromatic amino acids
(D) RI: none, R2: aromatic amino acids and R3: disulphide bond
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A

Q.32  The following are some types of non-covalent interactions that stabilize biomolecules and

Q.33

Q.34

Q.35

their complexes:

(P) Hydrogen bond interactions

(Q) lonic interactions

(R) London dispersion interactions

(S} C-H ... p1interactions

Which of the above interactions are possible between the side chains of valine and tyrosine?
(A) OnlyP,Qand R (B) OnlyP,Rand S

(C) OnlyRand§ (D) Only Q and §

The complexity of DNA can be less than or equal to its molecular mass. It depends on the
degree of repetitiveness of the sequence.

Shown below is the schematic of a double stranded 30-mer oligonucleotide wherein the 3 bp
at the two termini are of different sequences:

5 '
3 5

3bp  EcoRl  BamHl  EcoRl  BamMl 3bp

Assuming that the molecular mass of a bp is M Da, what is the complexity (in Da) of the
oligonucleotide sequence given above?

(A) 30=M (B) 24=M (C) 18=M (D} 12=M

Proteins are intrinsically dynamic and retain some flexibility even m the crystalline state.
Determine the correciness or otherwise of the Assertion [a] and Reason [r] given below with
respect to the above statement.

Assertion: Even when X-ray diffraction data are collected at cryo temperatures, disorder due
to flexibility is NOT completely frozen.

Reason: Cryo temperatures freeze only dynamic disorder but NOT static disorder.
(A) Both [a] and |r] are true and [r] is the comect reason for [a]

(B) |[a] is false but [r] is true

(C) Baoth [a] and [r] are true but |r] is NOT the correct reason for fa]

{D) Baoth [a) and |r] are false

A globular protein containing approximately 200 amino acid residues was erystallised. X-ray
diffraction data were collected using this crystal and the 3-dimensional structure was
determined successfully.

Which one of the following statements is consistent with the information given above?

(A) The crystal is completely devoid of solvent molecules

(B) The positions of the hydrogen atoms have been determined

(C) The crystal contains around 80 to 100 molecules of the proten

(D} Even though the crystal is tightly packed, small molecules (MW 80-100 Da) can diffuse
through it

BL-7/20



Q.36

Q.37

Q.38

Q.39

A

Two molecules of a protein associate to form a homodimer. Let 5§ be the combined
translational and rotational entropies of one monomer.

The combined translational and rotational entropies of the homodimer will be

(A) 2=§ (B) §
(C) Marginally more than 2§ (D) Marginally more than §

The effect of isotopic substitution on reaction rates can be used to characterize transition
states. The rate of breakage of a C-N bond varies depending upon the isotopes of C and N
present in the bond.

Which one of the following gives the correct order of the rates for C-N bond breakage?

Eﬁ‘} ”’E-*HN - IZC_HN - HC_HH {EJ |3E-_|'5-H - IECHI-IN - I]E_H-N-

A protein P can exist in either the native form N or the denatured form D. A ligand L binds
to N but not to D). Thermal denaturation of P was monitored both in presence and in absence
of L.

Which one of the following statements holds true for these denaturation experiments?

(A} Tmis higher in the absence of L

(B) At a given temperature, amount of I 1s more in presence of L

(C) Atagiven temperature, amounts of ) and N are same whether or not L is present
(D) Tm is lower in the absence of L

Which one of the following will have the highest number of sterecisomers?

NH, N, NH, NH,
| | | | P s
CH, CHOH CH——CH(Me), tH——cH\
| | I Me
COOH COOH COOH COOH
P Q R 5
(A) P (B) Q (C) R ) §
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A

Q.40 The following Assertion [a] and Reason [r] are in relation to the way water molecules

Q.41

Q.42

.43

interact with different types of solutes.

Assertion: Heat capacity at constant pressure of an aqueeus solution of a polar amino acid is
higher than that of an apolar amino acid.

Reason: The water molecules that suround polar molecules form a hydrogen bonded
clathrate-like cage structure

(A) Both [a] and [r] are true and |r] is the correct reason for [a]

(B) |a] 15 false but [r] is true

(C) Both [a] and [r] are true but |r] is NOT the correct reason for [a]

(D) Both [a] and [r] are false

A Ramachandran map depicts the regions that are sterically allowed for various combinations
of phi and psi, The allowed region is related to the geometry (i.e., bond lengths and bond
angles) of the molecule.

Shown below is the schematic of an end-protected alanine:
0 Ha Cb T
Y

S Rﬁfuﬁx‘tfﬂﬁﬂ‘hﬂmg

Il
A 0

For this molecule, the allowed region

(A) increases when the bond angle N-Ca—C decreases

(B) decreases when N-Ca and Ca-C bond lengths increase
(C) decreases when the bond angle N-Ca—Cb increases
(D) increases when N-Ca bond length increases

The concept of a folding funnel is widely used to understand various aspects of protemn
folding.

Which one of the following statements related to folding funnel 1s FALSE?
(A) The large circumference of the upper rim is indicative of the large number of
conformations possible for the unfolded state.

(B} The number and location of local and global minima will be identical irrespective of the
conditions.

(C)  The global minimum comesponds to the native state only under certain conditions,
(D) Conformational entropy decreases as one moves from the rim of the funnel to the tip.

Reduced glutathione is gamma-glutamyl-cysteinyl-glycine. At pH 9.0, the net charge on

~ reduced glutathione is

(A) 0 B -l €y -2 (D) -3
BL-9/20



Q.44

Q.45

Q.46

A

An enzyme follows Michaelis-Menten kinetics for the conversion of a substrate to a product.
Under certain conditions of assay, there is no net conversion of the substrate after 30 min of
mcubation. The product can be reliably detected from 2 min after the incubation begins,
In order to calculate K., the assay should be carried out for

(A) 2min (B) 5 min. (C) 30 min. (DY 60 min,

Standard free energies (AG®) for the transfer of a series of alkanes to different solvents were
measured.

The series of solutes considered were methane, ethane, propane, n-butane and n-pentane.

The solvents were water, benzene, DMSO and methanol.

The plots of free energy versus surface areas of the solutes are shown below. The four lines
marked A, B, C and D correspond cach to one solvent.

AG®
[ ]
£
4]
Surface arca
The line marked A corresponds to
{A) benzene (B)y DMSO (C) methanol (D)  water

Shown below are the schematics of three SDS-PAGE gels:

kDa | Markers Sample Wl | Markeri Sample ks | Markers Sample
1M 120 1
W - 50 B
BS| — 65 65
as) — — 45 &5
%N - —_— 5 4]
m — — m i
M| — 14 14

A muxture of proteins was subjected to gel filtration. Fractions corresponding to 45 kDa MW
were pooled and subjected to SDS-PAGE. Which of the above three gels can possibly be
obtained in this experiment?

(A) OnlyPandR  (B) OnlyPand Q (C) OnlyR (D) P.Qand R

BL-10/20



Q47

Q.48

Q.49

Q.50

A

ATP is a cellular energy currency. Free energy available upon ATP hydrolysis is used by cells
to perform work.

Which one of the following statements about the free energy of ATP hydrolysis is commect?

(A) Itis same in all compartments of the cell

(B} It varies with the metabolic state in a sub-cellular compartment
(C) It is same within mitochondrial matrix and cytosol

(DY It is same whether it 15 intracellular or extracellular

Bacteriorhodopsin 15 a light-harvesting proton pump. Its prosthetic group undergoes a
conformational change during the proton pumping cycle.

A derivative of which one of the following also undergoes a simiular conformational change as
part of its function in human beings?

(A) Vitamin A (B) Vitamin C (C) VitaminD (D) Vitamin K

Under identical conditions of assay, an enzyme from E. celi converts 45% of a substrate to
product whereas the same enzyme from yeast converts 66% of the substrate.

The following explanations were put forward as possible reasons to explain this difference:

P.  The equilibrium constants are different.

Q.  The rates of the reactions are different.

S.  The temperatures for optimal activity are different.
Which of the above three are likely to be true?

(A) OnlyPandQ (B) OnlyPand5 (C) OnlyQandS (D) P.QandS

Shown below is the absorbance / emission spectra of certain chromophores:

Relative absorbance / Muorescence

Wavelengih =

Under which one of the following conditions can FRET be observed?

{A) Donor: spectrum A; acceptor: spectrum B; donor. . .acceptor distance > 1.5 nm
(B) Donor: spectrum A; acceptor: spectrum B; donor. . acceptor distance < 1.0 nm
(C) Donor: spectrum B; acceptor: spectrum A; donor.. .acceptor distance > 1.5 nm
(D) Donor: spectrum B; acceptor: spectrum A; donor. . .acceptor distance < 1.0 nm
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Q.51

Q.52

Q.53

Q.54

Q.55

Q.56

A

The ions that mediate the upstroke of a typical neuronal action potential is
{A) sodium (B) chlonde (C) potassium (D) magnesium

What happens to the propagation velocity of an action potential when the diameter of the
nerve increases?

{A) Decreases (B) Increases

{C) Remains the same (D)  Propagation cannot be sustained

Which one of the following is FALSE in mammalian neurons under normal physiological
state?

(A) The extracellular sodium concentration 1s lower than the cytosolic sodium concentration
(B) The extracellular potassium concentration is lower than the cytosolic potassium

concentration

(C) The extracellular calcium concentration is higher than the cytosolic calcium
coneentration

(D) The extracellular chloride concentration is higher than the cytosolic chloride
concentration

Match the signaling molecules listed in Group 1 with the receptors listed in Group 1L

Group | Group 11
P.  Glutamate 1. Muscarinic receptor
Q. Acetylcholine 2, 5-HT2 receptor
R.  Epinephrine 3. Kamnate receptor
S.  Serotonin 4, p-Adrenergic receptor
(A) P-3;0Q-1; R-4; 5-2 (B) P-3;0Q-4 R-1;58-2
(C) P-4;Q-1; R-3; 8-2 (D) P-4; Q-2; R-3; 5-1

Under normal physiological conditions, the calcium pump of the smooth endoplasmic
reticulum pumps calcium into the

{A) lumen by hydrolysing cytosohc ATP
(B) lumen by hydrolysing ATP in the lumen

(C) cytosol by hydrolysing cytosolic ATP
(D)) cytosol by hydrolysing ATP in the lumen

For the function y = x'-3x™+3x+1, the point x = | is

(A) amimmum (B) amaximum
(C) an inflection poim (D) NOT on the function

BL-12/20



Q.57

.58

Q.59

Q.60

Q.61

.62

Q.63

Q.64

Q.65

A plot of cos 8 on the X-axis and sin 8 on the Y-axis for 0 <0 < 2z will be a
(A) circle (B) sinusoid (C) straight line (D) parabola

If 2'=¢", where " =exp(x), then % is
(A) In(2) (B 1/1n(2) (C) exp(2) (D) lexp(2)

The decay of the function y = exp(-2/10), with reference to the decay of the function
¥ = expl-x/20) will be

(A) same (B} twice slower (C)  slower (D) faster

If you plot the fraction of white hairs on a typically aging man as a function of his age, the
function will take the form of a

(A} parabola (B) sigmoid (C) sinusoid (D) cosinusoid

A free-falling body takes 10 seconds to touch the ground after being dropped from a height of
¥ metres. If gravitational acceleration is @ m/s’, then the value of y is

(A) 100 = a/2 meires (B) 100 = @ metres

(C) 10 =a/2 metres (D} 10 = a metres

A curtain has circular holes of radius r metres. A rod with its cross-section defined as a square,
with each side set at x metres, has to be inserted through these circles. The maximum value of
xis

(A) 2xrmetres  (B) rmeires (€) Y2xrmeres (D) r/v2 metres

A student obtained an average of 78% from 10 courses that she took n the first two years of
her degree. In the third year, she took an additional 5 courses, and her overall average
spanning all 15 courses was 80%. What is her average percentage in the 5 courses that she
ook in her third year?

(A) B4% (B) 79% (C) 82% (D) B5%

The two functions y = +'~2 and ¥ = 4x—6 intersect at

(A) (4, 10) and (4, 14) (B) (4, 10)
(C) (2,2)and (4, 10) D) (2.2)

A thread of a given length was used to make a circle of radius r metres. The same thread was
then used to make a square with each side set at @ metres. The value of a, in metres, is

(A) nrid (B) w2 (C) ar'id (D) w2
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Q.67

Q.68

Q.69

Q.70

.71

Q.72

.73

il
The value of the integral II_I +cos2x) dx is
o

(A) = (B) 0O (€)1 (D) =72

Th:vulucnrmm1+§+$+:-,+--- is

(A} = (B) 2 €y 32 (D) 3

The tetrapeptide Gly-Ala-Ala-Gly is a palindrome, How many such palindromic tetrapeptides
can be formed from 20 different amino acids?

(A) 20° (B) 4 (cy 20° (Dy 2%

Cell theory states that

{A) all multicellular organisms are made up of cells

(B) cells are membrane bounded units that contain an aqueous solution of chemicals
(C) cells are formed by division of pre-existing cells

(D) cells contain genetic material

Chromatin has several levels of structure. The bead on a string structure of DNA wound
around the nucleosome has a width of

{(A) 1l nm (B) 33nm (C) 22 nm (D} 5.5nm

In equilibrium sedimentation, cellular components are separated on the basis of their

(A) size only (B) size and buoyant density
(C) charge and buoyant density (D}  buoyant density only

Which of the following neurotransmitters is NOT a monoamine?

{A) Dopamine (B) Endorphine
(C) Serotonin (D) Norepinephrine

An isolated heart from a frog with the vagus nerve attached was stimulated electrically. This
slowed down the heant rate. The solution surrounding the vagus nerve was collected and added
to a sccond isolated frog heart preparation. This resulted in the heart rate in the second heart
slowing down. This experiment shows that electrical stimulation of the vagus nerve

(A) is NOT important to slow down the heart rate

{B) is necessary to slow down the heart rate

(C)  is NOT sufficient 1o slow down the heart rate

(1Y) releases substances that can slow down the heart rate
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When the gene that causes Huntington's disease was found, researchers introduced the mutant
allele into mice to create transgenic mouse models of the human disease. This allowed the
investigators to do which of the following?

(A) To study how the Huntington gene is regulated

(B) To make large quantities of mutant Huntington protein

(C) To study Huntington gene transmission

(D) To test the potential of drug therapies without endangering human lives

The bat wing, the porpoise paddle and the human hand are examples of

{A) Structural homologies (B) Functional homologies
(C) Convergent evolution () Convergent traits
Analogous traits are those that

(A) existed in a common ancestor
(B) do NOT have a similar function

(C) are similar to homologous trails
(D) are the result of convergent evolution

An enzyme catalyst

(A) decreases the difference in free energy between reactants and products

(B) decreases the activation energy of a chemical reaction

(C) increases the difference in free energy between reactants and products

(D) decreases the activation energy in proportion to the decrease in the difference in free
energy between reactants and products

Which one of the following statements is true?

(A) TCA cvecle enzymes are found in the outer membrane of the mitochondria
(B) Glycolysis takes place in the outer membrane of the mitochondria

(C) TCA evcle enzymes are found in the mitochondrial matrix

(D) ATP-ADP translocase is found in the outer membrane of the mitochondria

Which of the following experimental data revealed that DNA has regularly repeating three-
dimensional structure?

(A) Fibre diffraction (B) Chargall's observations
(C) Crystal structure (D) Mass spectrometry
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Breathing at high altitudes, compared to that at sea level, is difficult because the

(A) percentage of atmospheric oxygen is less

(B) partial pressure of carbon dioxide is more
(C) percentage of carbon dioxide is more

(DY)  partial pressure of atmospheric oxvgen is less

Which one of the following synthesized by embryonic tissue activates gene transcription in the
developing embryo?

{A) Folic acid (B) Retinoic acid (C) VinminB12 (D) VitaminD

Which one of the following structure DOES NOT develop from the prosencephalon region of
the embryo?

(A) Hippocampus (B) Olfactory bulbs (C) Thalamus (D) Tectum

Teratocarcinomas arise from

{A) prnmordial germ cells (B) epithelial cells of the dermis
(C) cells of the embryonic mesoderm (D)} Sertoli cells

Antidiuretic hormone (ADH) regulates water reabsorption by the collecting ducts in the
kidneys. ADH is produced by the

(A) renal corpuscle (B) loop of Henle (C) pituitary {D}  hypothalamus

The zygotes of fishes, reptiles and birds contain large amounts of yolk, and therefore undergo

(A) bilateral cleavage (B) meroblastic cleavage
(C) holoblastic cleavage (D) rotational cleavage

Which of the following cells constitute the cutaneous immune system?

{A) Melanocytes and Langerhans cells (B) Langerhans cells and T cells
(C) Melanocytes and T cells (D) Melanocytes and keratinocytes

A healthy adult human produces about 3 g of antibodies every day. About 66% of this is of the
immunoglobulin class

(A) IgA (B) IgG (C) IgE (D) IgM

Antigen processing is the conversion of native proteins into MHC-associated peptides. This
process is indispensable for the recognition of antigens and the subsequent activation of

{A) natural killer cells (B) only T cells

{C) Beellsand T cells (D) dendritic cells
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Which one of the following statements is true about cyvtokines produced in response to foreign
antigens?

(A) Cytokine secretion is brief and self-limiting

(B) One cytokine targets only one cell type

(C) Cytokine action is restricted to local sites

(D) Cytokine secretion is constitutive

The complement system consists of plasma and cell surface proteins that interact with one
another to trigger a cascade that destroys pathogens.

The functions of the complement system include which of the following?
P.  Opsonisation and phagocytosis

Q.  Clearance of immune complexes

R.  Lysis of cells through membrane attack complex

(A) OnlyP (B) OnlyQ (C) OnlyR (D) P,QandR

Neutrophils recognize microbes through

{A) Toll-like receptors (B) MHC antigens
{C) surface immunoglobulins (D} cytokine receptors

Mammals comprise three major monophyletic groups: monotremes, eutherians and
marsupals.

Which one of the following statements is true?

(A) Monotremes and eutherians have placentae

(B) Corpus luteum is NOT maintained in marsupials

(C) Monotremes and marsupials have long gestation periods

(D) Corpus luteum is NOT maintained in eutherians

Like in all adaptations, endothermy and ectothermy involve trade-offs.

Which of the following is an advantage for ectotherms over endotherms considering both are
of equal size?

(A) Ectotherms require lower food intake

(B) Ectotherms are less vulnerable to predators in cold weather

(C) Ectotherms are more successful in maintaining noctumal activity

(D) Ectotherms have higher metabolic rates

The mechanism of action of several anti-cancer drugs is by inhibition of DNA synthesis.
Which one of the following drug molecules impairs purine biosynthesis?

{A) 5-Fluorouracil (B) Cisplatin (C) Methotrexate (D) Acyclovir
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Glycolysis is the pathway used by cells to extract energy from glucose, Oxygen is NOT
necessary for glycolysis and the presence of oxygen can indirectly suppress glycolysis. This
phenomenon is known as

(A) Pasteur effect (B) Warburg effect

(C) Keneman effect (D) Klein effect

Amino acids are classified into different groups based on the characteristics of their side
chains, Which one of the following is a conservative substitution?

(A) Valine for leucine (B) Histidine for proline
(C) Lysine for leucine (D) Aspartic acid for alanine

Which of the following inhibitors can change the K, of an enzyme?
(A) Competitive (B) Non-competitive
(C)} Irreversible (1)) Uncompetitive

The rearrangement of the gene segments such as VD) in the immunoglobulin gene is a
pre-requisite for the B cells 1o be functional. The rearrangement occurs

{A) inthe bone marmow

(B) in the spleen

(C) in the lymph nodes

(D)  after exposure of the B cells 1o antigens

The largest reserve of energy in humans is

(A) muscle glycogen (B) liver glycogen
(C) adipose tissue triacylglycerol ()} blood glucose

Which one of the following statements on Single Nucleotide Polymorphism (SNP) and
Restriction Fragment Length Polymorphism (RFLP) is NOT correct?

(A) Every individual has a unique constellation of SNPs )

(B) Once an RFLP is assigned to a linkage group, it can be used as a genetic marker

(C) Restriction map is independent of gene function

(D} There are more RFLPs than SNPs
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