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PART – A

Directions : Fill in the blank with suitable option from those provided below to make
the given sentence grammatically correct.

1. Neither the salesmen nor the marketing manager ———— of the system.
A) is favouring B) is in favour C) are in favour D) are for favour

Directions :The given sentence contains an error in the part in bold letters. Replace the
marked phrase with the option that best renders the meaning.

2. The new biography contains some startling insights about the man who was primarily
an author.
A) into the man B) of the man
C) into the character D) into the character of the man

Directions :  Out of the four alternatives, choose the one that can be substituted for the
given words/sentence in the following question:

3. A person with refined taste in food and wine.
A) puritan B) ascetic C) epicure D) novice

Directions :  Select, from the alternatives given under the keyword (word in capital
letters), a suitable word that conveys more or less the same meaning as the word in
capital letters.

4. EMANCIPATE
A) liberate B) anticipate C) pamper D) envisage

Directions :  Select, from the alternatives given under the keyword (word in capital
letters), a suitable word that is more or less opposite in meaning to the keyword.

5. PROFANE
A) volatile B) non-volatile C) useless D) sacred

Directions :  Choose the correct option from the four given below to complete the
following sentence.

6. I ___________ received any message from my friend by now.
A) isn’t B) wasn’t C) haven’t D) hadn’t

Directions :  Fill in the blanks with the option that best fits the meaning of the given
sentence as a whole.

7. Unfortunately, one of the side-effects of this newly found ________ is wasteful
spending, a trend which has spread through society like a ________ disease.
A) resources, mental B) security, physical
C) philosophy, physiological D) prosperity, communicable
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Directions : From the given parts P,Q,R,S which correct option, forms a meaningful
sentence?

8. P) a healthy ecosystem
Q) and is less likely
R) has lots of diversity
S) to be seriously damaged
A) PRQS B) PSRQ C) RQPS D) SRQP

Directions : Choose the correct substitute from the options, that best expresses the
meaning of the idiom/phrase marked in bold letters in the given sentence.

9. Sunita has bitten off more than she can chew.
A) over and above B) eating too much
C) beyond her capacity D) fallen badly

Directions : For the given word, match the dictionary definition on the left (PQRS) with
their corresponding usage on the right (1234). Out of the four possibilities given below
the table, select the correct combination that has all the definitions and usages most
closely matched.

10. DANGER
Dictionary Definition Usage

P. A cause of pain, injury or loss 1. There was widespread danger of disease.
Q. The condition of being susceptible 2. He moved out of danger.

to harm
R. A dangerous place or situation 3. There was a danger that Ashish would

do wrong.
S. A venture undertaken without regard 4. He feared the dangers of travelling

to injury by air.
A) P1, Q2, R3, S4 B) P4, Q3, R2, S1 C) P2, Q4, R3, S1 D) P1, Q4, R3, S2

11. Choose the appropriate answer for the following :
Palaeography : Writings : : Ichthyology : ?
A) Fishes B) Whales C) Oysters D) Mammals

12. Which number will come in the blank space ?
1, 9, 17, 33, 49, 73,  __
A) 97                           B)  98 C) 99 D) 100

13. Arun said, “This girl is the wife of the grandson of my mother.” Who is Arun to the
girl ?
A) Father B) Grandfather C) Husband D) Father-in-law
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14. A father is now three times as old as his son. Five years back, he was four times as
old as his son. The age of the son is
A) 12 B) 15 C) 18 D) 20

15. How many squares are there in the following figure ?

A) 16 B) 17 C) 25 D) 27

16. Select the most suitable synonym for REDEEM
A) heal B) regain C) improve D) obtain

17. Select the most suitable antonym for CATALYST
A) promoter B) assassin C) destroyer D) deterrent

18. Identify the meaning of idiom “Read between the lines”
A) have a reason to suspect B) consulted one another
C) have insight into a situation D) under consideration

19. Select the pair which shows the same relationship as the capitalized pair of words
MINUTE : HOUR
A) Drop : ocean B) People : crowd
C) Child : children D) Paise : rupee

20. Choose the correct option
7500 + ( 1250/50)  = ?
A) 175 B) 300 C) 6575 D) 7525

21. The average of all odd numbers upto 100  is
A) 49 B) 49.5 C) 50 D) 51

22. What percent of 7.2 kg is 18 gms ?
A) 0.025% B) 0.25% C) 2.5% D) 25%

23. A man buys a cycle for Rs. 1,400 and sells it at a loss of 15%. What is the selling
price of the cycle ?
A) Rs. 1,090 B) Rs. 1,160 C) Rs. 1,190 D) Rs. 1,202

24. If 2A = 3B and 4B = 5C, then A : C is
A) 4 : 3 B) 8 : 15 C) 15 : 8 D) 3 : 4

25. A and B can do a work in 8 days; B and C can do the same work in 12 days. A, B and
C together can finish it in 6 days. A and C together will do it in
A) 4 days B) 6 days C) 8 days D) 12 days
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PART – B

26. A newly discovered peptide antibiotic produced by a bacterium possesses a single

D-Ala residue amongst other amino acids. Replacement of this residue with L-Ala

completely abolishes its functional activity. However, replacement with glycine

results in only a slight decrease in the activity. Which of the following best explains

the observations ?

A) The antibiotic actually is in a pro-form. In order to be activated its needs to be cleaved

at D-Ala residue. The enzyme responsible only recognizes D-Ala and glycine as

substrates.

B) The presence of D-Ala confers an unusual conformation to the peptide backbone.

A glycine, but not an L-Ala will be able to support such conformation.

C) Replacement of D-Ala by L-Ala residue interferes with the entry of the antibiotic

inside the target cell. Glycine being a smaller amino acid does not create such a

problem.

D) L-Ala being a hydrophobic amino acid makes the peptide insoluble while glycine

does not cause such a problem.

27. A transposon carrying a promoterless galactosidase (LacZ) was used to create

insertional mutation in the vir region of Ti plasmid of Agrobacterium tumefaciens.

All mutant in whom LacZ fusion was in frame, were divided into the following three

groups P, Q and R. In P group, the virulence of the bacteria was completely lost and

the lacZ was induced by acetosyringone. In group Q, the virulence of the bacteria

was reduced and the lacZ was induced by acetosyringone. In group R, the virulence

of the bacteria was completely lost and the lacZ was not induced by acetosyringone.

Which of the following assumption are valid about these mutants?

A) In group P, insertion could be in virB, C, D or G; group Q, insertion could be in vir C

or E, and in group R, insertion could be in virA or G

B) In group P, insertion could be in virA, B, C or D;  in group Q, insertion could be in

virC or D and in group R, insertion could be in vir G

C) In group P, insertion could be in virA; in group Q, insertion could be in virB and in

group R, insertion could be in virC.

D) In group P, insertion could be in virG ;  in group Q, insertion could be in virB, D and

E and in group R, insertion could be in vir A
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28. Bacterial strain of E. coli has been modified for cloning and expression of transgene.
Two such strains are DH-5 alpha and BL-21(DE-3). E. coli DH-5 alpha is designed
for increase plasmid quantity and its isolation. E. coli BL-21(DE-3) is designed for
high protein expression. Which of the following statement is correct about these
strains ?
P) DH-5 alpha has a recA mutation hence does not heterologous recombination that

ensures higher insert stability.
Q) DH-5 alpha lacks some endonuclease, which might digest the plasmids during the

isolation procedure.
R) BL21 (DE-3) deficient in some proteases, so it will not digest recombinant proteins.
S) T7 RNA polymerase is expressed in the BL21 (DE-3) strain from a genomic copy

(introduced via a DE-3 lysogen), upon induction by IPTG.
Which of the following combination is correct ?

A) Q and R are correct B) P, Q and R are correct
C) Q, R and S are correct D) P, Q, R and S are correct

29. pH titration of an molecule showed it has two pKa values, viz., pK1= 3.5 (-COOH
group) and pK2=12.0 (-NH2 group). The molecule was then reacted with an excess
of formaldehyde and titrated again. Which is the most likely outcome?
A) Only one pKa is observed at pH=3.5
B) Only one pKa is observed at pH=12.0
C) Both pKas are shifted by one pH unit towards the lower side
D) Both pKas are shifted by one pH unit towards the higher side

30. A bacterium having Trp operon and Lac operon was selected. Both Trp and Lac
operon was fused in such a way that only one promoter of Lac operon controlled the
gene expression. Choose the correct statement.
A) No attenuator will be formed
B) Generegulation will be controlled by Lac-repressor and attenuator
C) Only Lac Z, Y & A will be transcribed
D) Presence of tryptophan will not pose any effect on regulation

31. Bacterial identification has been done by number of methods such as 16s rRNA
sequencing, biochemical test and FAME. Which of the following matrix that can be
used for separation of Fatty Acid Methyl Ester (FAME) in Gas-Liquid chromatography ?
A) Sephadex G-100 B) DEAE-cellulose
C) Diethylene Glycol Succinate D) CM-Sephadex
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32. The following pedigree represents the inheritance of a rare disorder

Based on the above pedigree, what is the most likely mode of inheritance ?
A) Autosomal dominant B) X-Linked recessive
C) X-Linked dominant D) Autosomal recessive

33. Some drugs and their mode of action are given below. Match them appropriately

Drug Mode of action

1. Ciprofloxacin P) Intra-strand DNA adducts

2. Imipenem Q) Inhibit DNA Gyrase

3. Cisplatin R) Inhibit peptidoglycan biosynthesis

4. Colistin S) Solubilizing membrane
Select the correct combination
A) 1-Q, 2-R, 3-P, 4-S B) 1-P, 2-Q, 3-R, 4-S
C) 1-S, 2-P, 3-Q, 4-R D) 1-Q, 2-P, 3-R, 4-S

34. A bacterial strain was observed to be an obligate anaerobe. During Gram-staining, it
showed purple color, and green color spores following the malachite green staining.
Which of the following bacteria could this strain be ?
A) Bacillus B) Pseudomonas
C) Clostridium D) Acinetobacter

35. Vitamins have perform varies biochemical functions. Match the function of vitamin
and its coenzyme form with its biochemical function

Vitamin / Coenzyme Function

P. Biotin 1) Amino group transfer

Q. Coenzyme A 2) Single carbon group transfer

R. Pyridoxal phosphate 3) Acyl group transfer

S. Tetrahydrofolate 4) Carboxyl group transfer
The correct combination is
A) P-4, Q-3, R-1, S-2 B) P-2, Q-3, R-1, S-4
C) P-4, Q-1, R-3, S-2 D) P-1, Q-2, R-3, S-4
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36. An agriculturally important bacterial species inhibited the fungal growth by its ability
of chelating the iron compounds at low concentration. Which of the following
mechanism is involved in this inhibitory function ?
A) Hydrogen cyanide production B) Ammonia production
C) Siderophore production D) Antibiotic production

37. You have a mixture of proteins with the properties such as protein 1(58kDa), protein
2(28kDa), protein 3(17kDa), protein 4(10kDa). Proteins 3 and 4 exist as a hetero-
dimer while proteins 1 and 2 exist as monomers in solution. What is the order of
elution of these proteins on a gel-exclusion column ?
A) Protein 1 will elute first and then proteins 2, 3 and 4 co-elute as a single peak (the

chromatogram will depict 2 major peaks)
B) Proteins 3 and 4 will co-elute first followed by proteins 2 and 1 (the chromatogram

will depict 3 major peaks)
C) Proteins 1 will elute first followed by proteins 2, 3 and 4 (the chromatogram will

depict 4 major peaks)
D) Proteins 1 will elute first. Protein 2 will elute next followed by co-elution of proteins

3 and 4 (the chromatogram will depict 3 major peaks)

38. A research has discovered new blood-typing system for human beings. The system
involves two antigens P and Q, each determined by a different allele of a gene named
K. The alleles for these antigens are about equally frequent in the population. If KP
and KQ alleles are co-dominant, what antigen (s) should be detected in the blood of
heterozygous for the allele ?
A) Only P B) Only Q
C) Both P and Q D) Neither P or Q

39. The following data refer to the hydrolysis of various tripeptides into their N-terminal
amino acids and C-terminal dipeptides catalyzed by Aminopeptidase at pH 7.0 and
37°C.

SN Substrate K
cat

(s–1) K
m 

(mM) K
cat

/K
m

P1 Pro-Gly-Gly 385 1.3 296.15

P2 Leu-Gly-Gly 190 0.55 345.45

P3 Ala-Gly-Gly 365 1.4 260.71

P4 Ala-Ala-Ala 298 0.52 573.07

Which substrate is most efficiently hydrolyzed ?
A) P1 B) P2 C) P3 D) P4
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40. The total radioactivity in 1 ml solution containing 0.25 mg of glycine (Mol.Wt. 70)
is 1 mCi. What would be the specific activity (mCi/mM) of radiolabeled glycine?
A) 300 B) 18.75 C) 3000 D) 1875

41. Imagine that a new population of human is established on new planet from ten
randomly selected people from a population. Over thousands of years, the descendants
of those ten people reproduce and prosper, but do not reflect well in the diversity of
human on earth. This change in the diversity of the people on the new planet is an
example of
A) Genetic drift B) Bottleneck effect
C) Gene flow D) Founder effect

42. The plasmid cloning vector pBR 322 contain ampR and tetR genes. The tetR gene
contains BamH1 restriction site. pBR322 is first cleaved with BamH1 and then added
to the BamH1 restricted fragments from a different DNA molecule and resulting
mixture is treated with DNA ligase and use to transform E. coli cells.Under these
condition which of the following is true?
A) Tetracycline can be use to select transform E. coli cells carrying recombinant plasmid
B) Tetracycline can be use to select transform E. coli cells carrying non-recombinant

plasmid
C) Tetracycline can be use to select non-transform E. coli cells
D) E. coli cells with recombinant plasmid will grow on both tetracycline and ampicillin

43. Hair grows at approximately rate of 15 cm per year. All this growth is concentrated
at the base of the hair fiber, where α -keratin filaments are synthesized inside living
epidermal cells and assembled into rope like structures. The fundamental structural
element of α -keratin is the α -helix. Assuming that the biosynthesis of α -helical
keratin chains is the rate-limiting factor in the growth of hair, calculate the rate at
which peptide bonds of α -keratin chains must be synthesized to account for the
observed yearly growth of hair.
A) 32 Peptide bond per second B) 320 Peptide bond per second
C) 43 Peptide bond per minute D) 320 peptide bond per minute

44. A mixture of amino acids consisting of glycine, lysine, arginine, aspartic acid and
glutamic acid was placed in the center of a paper strip, moistened with buffer of pH
6 and subjected to electric current. Which of the following would justify the migration
of amino acids ?
A) Glycine and lysine moved towards the anode; aspartic acid and glutamic acid moved

towards the cathode; arginine remained near the origin
B) Aspartic acid and glutamic acid remained near the origin; lysine & glycine moved

towards the anode; arginine moved towards the cathode
C) Glycine remained near the origin; lysine and arginine moved towards the cathode;

aspartic acid and glutamic acid moved towards the anode
D) All amino acids remained near the origin
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45. The endospore is a highly resistant and differentiated bacterial cell produced by
certain gram-positive Bacteria. Which of the following is correct for the endospore ?
P) Calcium-dipicolinic acid complex bind to free water within the endospore and help

to dehydrate it.
Q) Calcium-dipicolinic acid complex intercalates in DNA, which stabilizes DNA against

heat denaturation.

R) Malachite green is used as a stain endospore
Which of the following combination is correct ?

A) Q and R are correct B) Only R is correct
C) P, Q and R are correct D) P and R are correct

46. Match the following correctly :

Group I Group II

P. Random Amplified Polymorphic DNA 1. Protein-protein interaction

Q. Yeast two-hybrid system 2. Co-dominant marker

R. Restriction Fragment Length 3. DNA-protein interaction
Polymorphism

S. Electrophoretic Mobility Shift Assay 4. Dominant marker

Select the correct combination.

A) P-1, Q-2, R-3, S-4 B) P-4, Q-3, R-2, S-1

C) P-4, Q-1, R-2, S-3 D) P-3, Q-1, R-4, S-2

47. Two E.coli cultures A and B are taken. Culture A was earlier grown in the presence
of optimum concentration of gratuitous inducer IPTG. Both the cultures are now
used to inoculate fresh medium containing sub-optimal concentrations of IPTG.
It was observed that the culture B was unable to utilize lactose, while culture A did
so efficiently. The reason behind this is
A) Pretreatment with IPTG has resulted in a mutation as a result of which lac operon is

constitutively expressed.
B) IPTG has made the cell membrane more porous to small molecules and so lactose is

taken up more efficiently by culture A as compared to B.

C) In culture A, lactose permease was induced to a high level, during pre-treatment with
IPTG, which allowed the preferential uptake of lactose.

D) In culture A, IPTG activated a receptor that bound lactose more efficiently, thereby
triggering a signal.
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48. There are number of methods listed below that are used to separate biomolecules
P) CsCl density-gradient centrifugation
Q) Hydroxyapatite chromatography
R) Affinity chromatography with lectin as ligand
Which of the combination is correct for methods that can be used to separate double
standard and single standard DNA. ?
A) P and R B) P and Q C) Only P D) Only R

49. TCA cycle is important pathway for carbohydrate metabolism. There are following
statements about TCA cycle.
P) CO2 released during Isocitrate to α -Ketoglutarate conversion comes from 1st carbon

of Oxaloacetate.
Q) CO2 released during α -Ketoglutarate to succinyl CoA conversion comes from 4th

carbon of Oxaloacetate.
R) Carbons of Acetyl-CoA are not released in the form of CO2 in one cycle of TCA.

Which of the above statement is correct ?
A) P, Q and R are correct B) P and Q are correct
C) Q and R are correct D) Only R is correct

50. Next Generation Sequencing has emerged as one of the very promising tool to study
genomics, meta-genomics and transcritomics. What is the correct combination of
next generation sequencing steps from first to last ?
A) Emulsion/bridge PCR, Library construction, Adaptor ligation, Pyro-sequencing,

Assembly, Annotation, gene submission to gene bank
B) Emulsion/bridge PCR, Adaptor ligation, Pyro-sequencing, Library construction,

Annotation, Assembly, gene submission to gene bank
C) Adaptor ligation, Emulsion/bridge PCR, Pyro-sequencing, Library construction,

Annotation, Assembly, gene submission to gene bank
D) Library construction, Adaptor ligation, Emulsion/bridge PCR, Pyro-sequencing,

Assembly, Annotation, gene submission to gene bank

51. Match the following and choose the correct combination

Group A Group B

P) Sliding clamp loader 1) Eukaryotic translation initiation

Q) Kozak Sequence 2) ATPase activity

R) Group I intron 3) Bacterial Promoter sequence

S) Pribnow box 4) Self-splicing
Select the correct combination.
A) P-3, Q-2, R-1, S-4 B) P-2, Q-1, R-4, S-3
C) P-1, Q-2, R-3, S-4 D) P-3, Q-2, R-4, S-1
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52. Identify the correct statement about ‘plantibodies’.
P) Plantibodies are antibodies generated by bacteria
Q) Plantibodies are produced by transgenic plants which have insert of animal DNA
R) Plantibodies can be used for topical immunotherapy
S) Plantibodies are antibodies naturally produced by plants
The correct statement is
A) P and R B) R and S C) Q and R D) Q and S

53. The anti-parallel β -stranded protein structures are stronger than the parallel
β -stranded protein structures. This extra-stability in the antiparallel β -stranded
protein structures is due to the
A) Less extended configurations in parallel strands compared to anti-parallel strands
B) Anti-parallel stands stack better in sheets
C) Parallel strands have fewer lateral hydrogen bonds compared to anti-parallel strand
D) Parallel strands have weaker hydrogen bonds laterally between adjacent strands due

to distorted hydrogen bonding

54. T Cell maturation takes place in Thymus. It involves positive and negative selection.
Positive selection takes place in cortex while negative selection in medulla region
of Thymus. The following statement has been written for selection of in thymus.
P) In cortex, CD4 and CD8 Cells recognize the self-peptide
Q) In cortex, CD4 and CD8 Cells recognize the antigenic peptide
R) In medulla, TCR recognize the antigenic peptide
S) In medulla, TCR recognize self peptide undergo apoptosis.

Which of the above statement is/are Incorrect ?
A) P and Q B) P, Q and R
C) P, Q, and S D) P, Q, R and S

55. If 20ml of a 5M HCl solution is first diluted to 1 liter and then 200 ml of this diluted
solution is further diluted to 1 litre, the pH of the final solution will be
A) 1.3 B) 1.5 C) 1.7 D) 1.9

56. Among a collection of temperature-sensitive E.coli mutants, some were defective in
DNA replication at 42°C but not at 30°C. Which of the following is expected to
display a slow-stop phenotype that stops DNA synthesis after several minutes of
shifting to 42°C ?
A) Primase B) DNA helicase
C) DNA topoisomerase I D) Single-strand DNA binding protein
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57. Which of the following is correct for estimation of the secondary structure of protein ?
A) Near-UV Circular Dichroism and Fourier transform infrared spectroscopy
B) Fourier transform infrared spectroscopy and UV-VIS spectroscopy
C) Far-UV Circular Dichroism and Fourier transform infrared spectroscopy
D) Circular Dichroism and Fluorescence spectroscopy

58. Which of the following statement is correct for Somatic Organogenesis ?
A) Induced by Auxin and maturation by Abscisic acid
B) Induced by Auxin and maturation by Cytokinin
C) Induced by Auxin and maturation by Gibberellins
D) Induced by Abscisic acid and maturation by Auxin

59. You have a nuclear extract with telomerase activity. This means that when you add
the extract to a chromosome end, dNTPs and MgCl2, you see addition of telomeric
repeat DNA to the chromosome end. Which of the following treatments will inactivate
telomerase ? Assume the stuff used for the treatment is removed before the
chromosome end, dNTPs and MgCl2 are added
A) RNase B) DNase
C) Phospholipase D) DNA primase

60. Protein folding in GroEL and GroES prevent formation of aggregate of protein that
might be formed in polar aqueous environment of the cell. A mutant of GroEL was
generated where important Arg and Lys of the GroEL cavity were mutated by
hydrophobic amino acid such as Ile and Val. What is the effect of this mutation on
protein folding ?
A) Favorable as hydrophobic group of GroEL interact with unfolded polypeptide
B) Unfavorable as hydrophobic group of GroEL interact with non-polar residues of

unfolded polypeptide
C) Unfavorable as hydrophobic group interfere by interacting with polar residues of

polypeptide
D) Protein folding is unaffected

61. The sulfate molecules that are absorbed by the root cells have to be reduced to sulfide
and subsequently incorporated in the Cysteine in the chloroplasts of plants.
Which is the first enzyme involved in the process present in chloroplast ?
A) ATP sulfurylase B) APS reductase
C) Sulfite reductase D) Dihydrofolate reductase

62. Which plant has been used in phytoremediation for maximum uptake of cadmium
from contaminated soil ?
A) Helianthus annus B) Brassica juncea
C) Silene vulgaris D) Oscimum basillicum
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63. Absorption in UV-Vis spectrometry is represented by Optical density (OD). Solution
A showing 100% absorption and have OD of 2. If same solution showing OD of 1,
then which of the following is correct ?
A) 50% of the incident light is absorbed
B) 1% of the incident light is transmitted
C) 90% of the incident light is absorbed
D) 90% of the incident light is transmitted

64. An α -helix in a peptide or protein is characterized by hydrogen bonds between
peptide bonds and characteristic Ramachandran angles. Which is the right
combination of Hydrogen bonding and Ramachandran angles ?
A) H-bond between amide CO of residue n & amide NH of residue n + 4. Ramachandran

angles are Φ ~ –57°, Ψ ~ –47°
B) H-bond between amide CO of residue n & amide NH of residue n + 3. Ramachandran

angles are Φ ~ –57°, Ψ ~ –47°
C) H-bond between amide NH of residue n & amide CO of residue n + 4. Ramachandran

angles are Φ ~ –57°, Ψ ~ –47°
D) H-bond between amide CO of residue n & amide NH of residue n + 4. Ramachandran

angles are Φ ~ 57°, Ψ ~ +47°

65. During protein synthesis in E.coli, the initiating methionine (AUG) and the internal
methionine (AUG) codons of a given mRNA are distinguished by
A) fmet-tRNAf and met-tRNAf respectively
B) fmet-tRNAf-IF-2 versus met-tRNAm-EF-Tu respectively
C) fmet-tRNAf + 30S ribosomal subunit versus met-tRNAm + 50S ribosomal subunit

respectively
D) fmet-tRNAf-IF-2 versus fmet-tRNAf-EF-Tu respectively

66. DsRed is ideal for dual detection experiments with green fluorescent protein. DsRed is
A) Red fluorescent protein isolated from Aequorea victoria
B) Red bioluminescent protein isolated from Aequorea victoria
C) Red fluorescent protein isolated from coral Discosoma genus
D) Red bioluminescent protein isolated from coral Discosoma genus

67. During protein purification from a crude tissue homogenate, salt fractionation is
done. The salt present in the protein precipitate can be removed by
A) Gel Filtration Chromatography with Sephadex G-200
B) Anion exchange chromatography with DEAE-sephadex
C) Gel Filtration Chromatography with SephadexG-10
D) Cation exchange chromatography with CM-cellulose
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68. Two signaling protein A and B interact with each other. Asp of protein A interacts
with Arg of protein B. If the Arg residue of protein B is mutated, which of the following
situations is correct with respect to the interaction of protein B with protein A ?
A) Strongest when Arg is replace Lys, and weakest when Arg is replace Glu
B) Strongest when Arg is replace Glu, and weakest when Arg is replace Lys
C) Strongest when Arg is replace Lys, and weakest when Arg is replace Thr
D) Strongest when Arg is replace Thr, and weakest when Arg is replace Ly

69. Match the item in Group 1 with an appropriate description in Group 2 and select the
correct combination.

Group I Group II

P) UPGMA 1. Protein sequence database

Q) CLUSTAL 2. Phylogenetic analysis

R) SWISS-PROT 3. Three Dimensional structure
visualization

S) RasMol 4. Multiple sequence alignment
The correct combination is
A) P-4, Q-1, R-2, S-3 B) P-2, Q-4, R-1, S-3
C) P-2, Q-3, R-1, S-4 D) P-2, Q-1, R-4, S-3

70. Organelles from liver cells can be obtained by disrupting tissue in ice-cold buffer
using homogenizer. The disrupted tissue is then centrifuged in a bench-top centrifuge
at approximately 600g yielding a pellet containing X. The resulting supernatant can
be centrifuged at 15,000g in a high-speed centrifuge to obtain a pellet enriched for Y.
The supernatant from this stage can be centrifuged at 100,000g in an ultracentrifuge
yielding a pellet enriched for Z. Identify what X, Y and Z stand for.
A) Nuclei, lysosomes and plasma membrane respectively
B) Nuclei, Mitochondria, and plasma membrane respectively
C) Nuclei, lysosome and polysomes respectively
D) Mitochondria, peroxisomes and endoplasmic reticulum fragments respectively

71. Match each of the following disease on the right with the causative agent (pathogens)
on the left ?

P) Coxiella burnetii 1. Strep throat

Q) Treponema pallidum 2. Chicken pox

R) Streptococcus pneumonia 3. Syphilis

S) Varicella zoster Virus 4. Q fever
The correct combination is
A) P-1, Q-2, R-3, S-4 B) P-2, Q-3, R-4, S-1
C) P-4, Q-3, R-1, S-2 D) P-4, Q-1, R-3, S-2
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72. Match each substance listed on the right with the correct term on left that best
describes it.

P) Sanitizer 1. Sodium hypochlorite

Q) Water purification 2. Copper Sulfate

R) Hospital Disinfectant 3. Quaternary ammonium compound

S) Algicide 4. Compressed chlorine gas
The correct combination is
A) P-1, Q-2, R-3, S-4 B) P-2, Q-3, R-4, S-1
C) P-3, Q-4, R-1, S-2 D) P-4, Q-3, R-1, S-2

73. Equilibrium constant of a non-covalent interaction between two non-bonded atoms
of two different groups was measured at 27°C. It was observed that K=1000 M-1.
What would be the strength of this non-covalent interaction in terms of Gibbs free
energy change ? (R= 2 calK-1mol-1)
A) 4145.4 Cal/mole B) –4145.4 Cal/mole
C) 414.54 Cal/mole D) –414.54 Cal/mole

74. Nobel prize in the physiology or medicine in year 2014 is given to which of the
following scientists.
A) John Gurdon and Shinya Yamanaka for discovery that ‘mature cells can be

reprogrammed to become pluripotent’.
B) William Campbell, Satoshi Omura and Youyou Tu for discoveries concerning ‘a novel

therapy against infections caused by roundworm parasites and malaria’.
C) James Rothman, Randy Schekman and Thomas Sudhof for discoveries of ‘machinery

regulating vesicle traffic, a major transport system in our cell’.
D) John Okeefe, May-Britt Moser and Edvard Moser for discoveries of ‘cells that

constitute a positioning system in the brain’

75. New Delhi Metallo-beta-lactamase-1 (NDM-1) harboring bacteria are known as
superbugs. This NDM-1 gene was first detected in which bacteria.
A) Klebsiella pneumoniae B) Pseudomonas aeruginosa
C) Acinetobacter baumannii D) Escherichia coli

76. Structure of a newly discovered membrane protein CU-2016 was studied by
Crystallography. Structure of CU-2016 shows that the C-terminal region has the
sequence ‘Val-Asp-Glu-Val-Ile-Ser-Gln-Ile-Cys-Asp-His-Val-Ala-Thr-Lys-Ile’.
What could be the possible conformation of this sequence ?
A) Helix that is not amphipathic B) Amphipathic helix
C) Beta sheet D) Beta hairpin
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77. Arrange the following events in correct sequence of steps during a recombinant
DNA cloning method.
I. Transform bacteria with recombinant DNA molecule

II. Cut the plasmid DNA using restriction enzymes
III. Extract plasmid DNA from bacterial cells
IV. Hydrogen-bond the plasmid DNA to nonplasmid DNA fragments
V. Use ligase to seal plasmid DNA to nonplasmid DNA

What is the correct arrangement ?
A) IV, V, I, II, III B) III, II, IV, V, I
C) III, IV, V, I, II D) II, III, V, IV, I

78. Nucleosomes are the basic unit of the chromatin/chromosome hierarchical
organization, they contain
A) 1 molecule each of H1, H2A, H2B and H3
B) 4 molecules each of H2A, H2B, H3 and H4
C) 2 molecules each of H2A, H2B, H3 and H4
D) 8 molecules each of H2A, H2B, H3 and H4

79. Base compositions of nucleic acids from three newly identified viruses A, B and C
are Virus A (35% A, 35%T, 15%G and 15% C), Virus B (35%A, 15% T, 25% G and
25% C), Virus C (30%A, 30%U, 12%G and 28%C). Based on this information, select
the correct answer about physical nature of the genome of these viruses ?
A) Virus A has single stranded DNA genome, Virus B has single stranded RNA genome
B) Virus C has double stranded RNA genome, Virus A has double stranded DNA genome
C) Virus B has double stranded DNA genome, Virus C has single strand RNA genome
D) Virus A has double stranded DNA genome, Virus B has single stranded DNA genome

80. Due to excessive use of the antibiotics, a number of drug resistant bacterial strains
have been recently emerged. Bacteria adopted a number of mechanisms to overcome
the effect of antibiotics. Few of them have been listed below.
P) Over expression of efflux pump and antibiotics degrading enzyme
Q) Alteration of influx pump/channel and antibiotics target protein
R) Up-regulated energy metabolism of resistant strain compared to sensitive strain
S) Down-regulated energy metabolism of resistant strain compared to sensitive strain

The correct combination will be
A) P, Q and S are correct B) P, Q and R are correct
C) P and R are correct D) P and Q are correct
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81. Ramachandran plot is used to explain the allowed and disallowed phi and psi angle
for a given peptide. This plot has four quadrats. Which of the following is correct
for position of triple helix collagen and α -chain of collagen in Ramachandran plot.
A) Triple helix and α -chain, on upper right quadrat.
B) Triple helix and α -chain, on upper left quadrat.
C) Triple helix, on upper left quadrat while α -chain, on upper right section
D) Triple helix, on upper right quadrat while α -chain, on upper left section

82. Some microbes play important role in nitrogen fixation by various ways of mechanism.
Which of the following is a free living aerobic nitrogen fixing bacteria ?
A) Azotobacter B) Clostridium C) Rhizobium D) Frankia

83. Water has a high dielectric constant of 80 in contrast with many nonpolar solvents
having very low dielectric constants. Due to this property, the electrostatic
interactions between various side chains of amino acids in proteins after their transfer
from non-polar solvent to water would
A) Decrease B) Increase
C) Remain unaffected D) Attain a value of zero

84. ‘Rosetta’ and ‘Origami’ are two designed strains of E. coli that have specific
significances in the recombinant DNA technology. Which of the following is
correct for specific characteristic of these strains.
A) Rosetta enhances disulfide bond formation in the cytoplasm while Origamienhances

expression of eukaryotic protein as it expresses rare t-RNAs
B) Rosetta enhances expression of eukaryotic protein as it expresses rare t-RNAs while

Origamienhances disulfide bond formation in the cytoplasm
C) Both Origami and Rosetta enhances expression of eukaryotic protein as it expresses

rare t-RNAs
D) Both Origami and Rosetta both enhances disulfide bond formation in the cytoplasm

85. The oligopeptide, Y-A-K-P-M-R-P-G-F, is treated with trypsin and chymotrypsin.
Apart from the original peptide, the number of fragments obtained will be
A) Four B) Three C) Two D) Zero

86. The use of biotinylated secondary antibody in ELISA
A) Increase the sensitivity of the assay but compromises the specificity
B) Increase the sensitivity of the assay without compromising the specificity
C) Does not alter either sensitivity or specificity
D) Decreases both sensitivity and specificity
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87. The erythrocyte membrane cytoskeleton consists of a meshwork of proteins
underlying the membrane. The principle component spectrin has βα,  subunits which
assemble to from tetramers. The cytoskeleton is anchored to the membrane through
linkages with the trans-membrane proteins band 3 and glycophorin C. The cytosolic
domain of band 3 also serves as the binding site of glycolytic enzymes such as
glyceraldehyde 3-phosphate dehydrogenase. Analysis of the blood sample of a patient
with haemolytic anemia shows spherical red blood cells. The patient carries
A) Mutation in glycophorin C
B) Mutant spectrin with increased tetramerization propensity.
C) Mutant β  spectrin defective in αβ  dimerization ability.
D) Mutant glyceraldehyde 3-phosphate dehydrogenase.

88. Match the transition state or chemical entity of each enzyme that is responsible for
their catalytic function

Enzyme Transition state

P) Ribonuclease 1) Oxyanion

Q) Lysozyme 2) Pentacovalent phosphorus

R) Chymotrypsin 3) Carbonium ion

S) Carboxypeptidase 4) Mixed anhydride
Which of the following is correct ?
A) P-3, Q-2, R-4, S-1 B) P-2, Q-3, R-1, S-4
C) P-2, Q-1, R-3, S-4 D) P-4, Q-3, R-2, S-1

89. For 5′ end radiolabelling of DNA with P32, polynucleotide kinase is used along with
template DNA and radiolabelled phosphate donor. Which of the following can be
used as a source of phosphate donor for end labeling ?
A) α P32dATP B) α P32ATP C) γ P32ATP D) γ P32dATP

90. Which of the molecular phenomenon in immunoglobulin genes is responsible for
affinity maturation of antibody response ?
A) Chain Shuffling B) Junctional Diversity
C) Somatic hyper-mutation D) Altered RNA splicing

91. Which one of the following dye can be used to stain both proteins and DNA in
polyacrylamide gel ?
A) Coomassie Brilliant Blue B) Ethidium Bromide
C) Silver stain D) SYBR Green dye
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92. The restriction enzyme AvaI recognize and cuts (CXCGYG) where X is pyrimidine

(T /C) and Y is purine (A/G). If a DNA has a random sequence with all 4 bases in

equal proportion, the mean size of the DNA cleaved by Ava I contains bases:

A) 43 B) 44 C) 45 D) 46

93. You are planning to do an co-immunoprecipitation experiment where, by using

antibody against a protein X, you want to pull down another protein Y which under

physiological conditions interacts with protein X. Which of the following antibodies

is most likely to yield a good result ?

A) Anti-X antibody successfully used in routine SDS-gel Western blot

B) Anti-X antibody successfully used in formaldehyde fixed tissue sections

C) Anti-X antibody successfully used in native gel Western blot

D) Anti-X antibody successfully used in immunofluorescence after fixation

94. You are studying the cytoplasmic face of the cultured liver cells and have found

method that gives a good yield of inside out vesicles from the plasma membrane.

Unfortunately your preparations are contaminated with variable amounts of right side

out vesicles. Nothing you have tried avoids the contamination. Somebody suggests

that you pass the vesicle over an affinity column made of lectin coupled to sapharose

beads. What is the principle behind this separation?

A) Right side out vesicles are lysed by lectin

B) Right side out vesicles binds to lectin

C) Lectin binds to inside out vesicles

D) Inside out vesicles are lysed by lectin

95. Uncouplers are used to inhibit ATP synthesis. A synthetic uncoupler 4-dinitrophenol

uncouples electron transport from oxidative phosphorylation in mitochondria by

A) Disrupt electrochemical gradient generated by electron transport chain

B) Inhibiting its ATP synthesizing activity of ATP synthase

C) Inhibit electron transfer in electron transport chain

D) Inhibit phosphate transfer on beta-subunit of ATP synthase

96. During protoplast isolation, which one of the following is added as an osmoticum ?

A) Glucose B) Mannose C) Mannitol D) Fructose
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97. Two-dimensional (2D) electrophoresis used in proteomics, consists of rehydration,
IEF, equilibration and SDS-PAGE steps. This method is better than traditional methods
used for the separation of bio-molecule because
A) Biomolecules differ only in molecular weights get separate in 2D
B) Biomolecules differ only in isoelectric points get separate in 2D
C) Biomolecules differ either in molecular weight or isoelectric point get separated in

2D
D) Biomolecules only differ in shape get separate in 2D

98. Teixobactin is new antibiotics discovered in 2015. This is the first new antibiotic
discovered since the synthetic era of 1980s. This antibiotic is isolated first time
from soil bacteria. What is the name of bacteria ?
A) Eleftheria terrae B) Achromobacter

C) Actinobacteria D) Thiobacillus

99. The two columns given below indicate some of the fermentation products and the
microbial cultures used for their production. Identify the correct set of groups.

Products Microbial cultures

1. Ethanol P. Aspergillusniger

2. Streptomycin Q. Zygomonas mobilis

3. Citric acid R. Streptomycesgriseus

4. Cellulase S. Trichoderma reesei
The correct combination will be
A) 1-P, 2-Q, 3-R, 4-S
B) 1-Q, 2-R, 3-P, 4-S
C) 1-R, 2-Q, 3-P, 4-S
D) 1-S, 2-R, 3-Q, 4-P

100. Biopol-A is a biodegradable plastic. Which of the following microorganisms is
generally used for its production ?
A) Ralstonia eutropha

B) Pseudomonas oleovorans

C) Strains of E.coli

D) Mortierellacircinelloides

______________
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