
 

Answer Keys: 

General Aptitude 

 

1 B 2 D 3 A 4 C 5 A 6 B 7 C 

8 A 9 B 10 B         

 

Biotechnology 

 

1 D 2 -1 3 0 4 0 5 12 6 B 7 2 

8 A 9 C 10 20 11 C 12 D 13 3 14 A 

15 A 16 D 17 C 18 21 19 2 20 D 21 2 

22 35 23 30 24 A 25 D 26 A 27 1.571 28 1 

29 4 30 4 31 40 32 C 33 17 34 B 35 D 

36 C 37 3 38 D 39 60 40 B 41 20 42 2016 

43 A 44 12 45 C 46 D 47 95 48 A 49 140 

50 50 51 D 52 18 53 A 54 4 55 1971   

 

Explanations: 

General Aptitude 

 

2. Let the breadth of the rectangle be x cm and length y cm. 

 Then, base of the triangle
80

x 0.8x cm
100

    

 Area of the rectangle 2xycm   

 Perimeter of the rectangle  2 x y 200

x y 100 ...(1)

  

  

 

 Area of the triangle 
2

xy
3

   

 According to the question,  
2 1

xy 0.8x h
3 2

4
h y ...(2)

3 0.8



 


  

 We have 3 unknowns (x, y & h) but only two equations. Hence the question cannot be answered. 

3. The 1st term = 
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 The 2nd term = 
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 And the 3rd term = 
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 Hence, the expression = 
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4. Method-I: 

    

 

   

51 51103 102

51 51 51 50 51 51

0 1 50 51

1 1

1 1

5 5 5 5 25 5 26 1

5 C 26 C 26 .......... C 26 C

5 26K 1 ; where K I

13K 5; whereK I

13K 13 8 13 K 1 8

Remainder =8

   

      

  

  

     



  

 Method-II: 

    
51 51103 25  5 5 25 5       

 When 25 is divided by 13, remainder is 12. So 12 × 5 =60 

  Now divide again 60 by 13 then remainder is 8 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
5. BCQ ~ ACP    

 

 

BQ BC BC y
...(1) and

AP AC AC x

ABQ ~ ACR

BQ AB

CR AC

y AC BC BC y
1 1 from (1)

z AC AC x

y y 1 1 1
1

z x x z y
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6.  Let P's share be 6x, Q's share be 19x and R's share be 7x 

 
Totalsum 6x 19x 7x 32x      

 If R gives Rs.200 to Q then 

 

   6x : 19x 200 : 7x 200 3 :10:3

We can write 6x 7x 200 x 200

Totalsum 32x 32 200 Rs.6,400

  

   

    

  

 

7. Let the number of students in a row = x 

 Then the number of students in a column = x+2 

 According to the question,  x x 2 63    

   2x 2x 63 0 x 9 x 7 0 x 7           

 

8. The series can be separated in 3 parts 

 1,  2,  3,  6 | 4, 5, 6, 60 | 5, 6,7, ___   

 In each part, fourth number is LCM of first three numbers. Thus, the answer should be 210. 

9. A three digit number can be formed with the given five digits in 
5

3P  ways 

 i.e,   5

3n s P 5 4 3      

 Number formed is divisible by 2 when any of the two digits 4 & 6 should come at unit place, which can 

be done in 2 ways. 

 After filling up the units place, the remaining two places can be filled up with the remaining four digits 

in 
4

2P  ways. 

    
 

 
4

2

n E 2 4 3 2
n E 2 P 2 4 3 P E

n s 5 4 3 5

 
         

 
  



 

 

Biotechnology 

 

1.  
5

5

5

x ; x 0
f x x

x ; x 0

 
  

 

  
4

4

5x ; x 0
f ' x

5x ; x 0

 
  

 

  

    f ' x 0 at x 0 f x   is differentiable  

  
3

3

20x ; x 0
f " x

20x ; x 0

 
  

 

  

    f " x 0 at x 0 f x     is twice differentiable 

  
2

2

60x ; x 0
f "' x

60x ;x 0

 
 

 

  

    f "' 0 0 f x    is thrice differentiable. 

  
120 x; x 0

f "" x
120 x; x 0


 

 
  

  f "" 0 0    Fourth derivative exists.  

  
120; x 0

f ""' x
120; x 0


  

 
  

  Fifth derivative of f(x) does not exist at x=0; since right hand fifth derivative   left hand fifth 

derivative. 

 

2. yzi xz j xyk    

 

 at 1,1,1
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i
ˆa i, a i
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 Directional derivative ˆ. a      i j k . i 1      

 

3. 2z iz 2 0 z 2i, i       Singularities lie outside the curve 2 2C : x 2y 1    

   By Cauchy’s integral theorem, 

 
2C

cosz
dz 0

z iz 2


 Ñ  

 

 



 
4. Biogas can be compressed, the same way natural gas is compressed to CNG, and used to power motor 

vehicles. In the UK, for example, biogas is estimated to have the potential to replace around 17% of 

vehicle fuel. It qualifies for renewable energy subsidies in some parts of the world. Biogas can be 

cleaned and upgraded to natural gas standards, when it becomes bio-methane. Biogas is considered to be 

a renewable resource because its production-and-use cycle is continuous, and it generates no net carbon 

dioxide. Organic material grows, is converted and used and then regrows in a continually repeating 

cycle. From a carbon perspective, as much carbon dioxide is absorbed from the atmosphere in the 

growth of the primary bio-resource as is released when the material is ultimately converted to energy 

 

5. A microplate typically has 6, 12, 24, 48, 96, 384 or 1536 sample wells arranged in a 

2:3 rectangular matrix. Some microplates have been manufactured with 3456 or 9600 wells, and an 

"array tape" product has been developed that provides a continuous strip of microplates embossed on a 

flexible plastic tape. 

 

6. When opposite mating types meet, they are induced to leave the vegetative cycle and enter the mating 

cycle. In yeast, there are two mating types, a and α. In fungi, there can be two, four, or even up to 10,000 

mating types, depending on the species. Mate recognition in the simplest eukaryotes is achieved 

through pheromone signaling, which induces shmoo formation (a projection of the cell) and begins the 

process of microtubule organization and migration. Pheromones used in mating type recognition are 

often peptides, but sometimes trisporic acid or other molecules, recognized by cellular receptors on the 

opposite cell. Notably, pheromone signaling is absent in higher fungi such as mushrooms. 

 

7. Pectinase is an enzyme that breaks down pectin, a polysaccharide found in plant cell walls. Commonly 

referred to as pectic enzymes, they include pectolyase, pectozyme, and polygalacturonase, one of the 

most studied and widely used commercial pectinases. It is useful because pectin is the jelly-like matrix 

which helps cement plant cells together and in which other cell wall components, such as cellulose 

fibrils, are embedded. Therefore, pectinase enzymes are commonly used in processes involving the 

degradation of plant materials, such as speeding up the extraction of fruit juice from fruit, including 

apples and sapota. The function of pectinase in brewing is twofold, first it helps break down the plant 

(typically fruit) material and so helps the extraction of flavours from the mash. Secondly the presence of 

pectin in finished wine causes a haze or slight cloudiness. Pectinase is used to break this down and so 

clear the wine. 

 

8. Hairy root culture, also called transformed root culture, is a type of plant tissue culture that is used to 

study plant metabolic processes or to produce valuable secondary metabolites or recombinant proteins, 

often with plant genetic engineering. The only company producing hairy root cultures at an industrial 

scale is a Belgian company called Green2Chem that recently acquired all assets (including technology, 

patent and clones) from the ex-company Rootec. There also is a French company called Root Lines 

Technology SAS, which uses genetically modified hairy root cultures. 
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9. Aquatic respiration is the process whereby an aquatic animal obtains oxygen from water. Most fish 

respiration takes place through gills. Lungfish, however, possess one or two lungs. The labyrinth 

fish have developed a special organ that allows them to take advantage of the oxygen of the air, but is 

not a true lung. Fish use the process known as countercurrent flow, in which water and blood flow in 

opposite directions across the gills, maximizing the diffusion of oxygen. Molluscs generally possess gills 

that allow exchange of oxygen from an aqueous environment into the circulatory system. These animals 

also possess a heart that pumps blood which contains hemocyaninine as its oxygen-capturing molecule. 

Therefore, this respiratory system is similar to that of vertebrate fish. The respiratory system of 

gastropods can include either gills or a lung. 

 

10. Eicosanoids are signaling molecules made by the enzymatic or non-enzymatic oxidation of arachidonic 

acid or other polyunsaturated fatty acids (PUFAs) that are, like arachidonic acid, 20 carbon units in 

length. Eicosanoids function in diverse physiological and pathological systems including those: 

mounting or inhibiting inflammation, allergy, fever and other immune responses; influencing 

the abortion of pregnancy and normal childbirth; contributing to the perception of pain; regulating cell 

growth; controlling blood pressure; and modulating the regional flow of blood to tissues. In performing 

these tasks, eicosanoids most often act as autocrine signaling agents to impact their cells of origin or 

as paracrine signaling agents to impact cells near to their cells of origin. However, they can also act as 

endocrine agents to control the function of distant cells. 

 

 

11. Bacteria can use a number of different electron donors. When organic matter is the energy source, the 

donor may be NADH or succinate, in which case electrons enter the electron transport chain via NADH 

dehydrogenase (similar to Complex I in mitochondria) or succinate dehydrogenase (similar to Complex 

II). Other dehydrogenases may be used to process different energy sources: formate dehydrogenase, 

lactate dehydrogenase, glyceraldehyde-3-phosphate dehydrogenase, H2 dehydrogenase (hydrogenase), 

etc. Some dehydrogenases are also proton pumps; others funnel electrons into the quinone pool. Most 

dehydrogenases show induced expression in the bacterial cell in response to metabolic needs triggered 

by the environment in which the cells grow. 

 

12. Myristoylated alanine-rich C-kinase substrate is a protein that in humans is encoded by the MARCKS 

gene. It plays important roles in cell shape, cell motility, secretion, transmembrane transport, regulation of 

the cell cycle, and neural development. Recently, MARCKS has been implicated in the exocytosis of a 

number of vesicles and granules such as mucin and chromaffin. They are acidic proteins with high 

proportions of alanine, glycine, proline, and glutamic acid. They are membrane-bound through a lipid 

anchor at the N-terminus, and a polybasic domain in the middle. They are regulated by Ca2+/calmodulin 

and protein kinase C. In their unphosphorylated form, they bind to actin filaments, causing them to 

crosslink, and sequester acidic membrane phospholipids such as PIP2. 

 

13. Our genetic information is stored in 23 pairs of chromosomes that vary widely in size and shape. 

Chromosome 1 is the largest and is over three times bigger than chromosome 22. The 23rd pair of 

chromosomes are two special chromosomes, X and Y, that determine our sex. Females have a pair of X 
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chromosomes (46, XX), whereas males have one X and one Y chromosomes (46, XY). Chromosomes 

are made of DNA, and genes are special units of chromosomal DNA. Each chromosome is a very long 

molecule, so it needs to be wrapped tightly around proteins for efficient packaging. 

 

14. Distributive conjugal transfer (DCT) is a newly described mechanism of lateral gene transfer (LGT) that 

results in a mosaic transconjugant structure, similar to the products of meiosis. We have tested popular 

LGT detection methods on whole-genome sequence data from experimental DCT transconjugants and 

used the best performing methods to compare genomic signatures of DCT with those of LGT through 

natural transformation, conjugative plasmids, and mobile genetic elements (MGE). We found that DCT 

results in transfer of larger chromosomal segments, that these segments are distributed more broadly 

around the chromosome, and that a greater proportion of the chromosome is affected by DCT than by 

other mechanisms of LGT. We used the best performing methods to characterize LGT in 

Mycobacterium canettii, the mycobacterial species most closely related to Mycobacterium tuberculosis. 

Patterns of LGT among M. canettii were highly distinctive. 

 

15. Reactive oxygen species (ROS) are chemically reactive chemical species containing oxygen. Examples 

include peroxides, superoxide, hydroxyl radical, and singlet oxygen. In a biological context, ROS are 

formed as a natural byproduct of the normal metabolism of oxygen and have important roles in cell 

signaling and homeostasis. However, during times of environmental stress (e.g., UV or heat exposure), 

ROS levels can increase dramatically. This may result in significant damage to cell structures. 

Cumulatively, this is known as oxidative stress. ROS are also generated by exogenous sources such as 

ionizing radiation. 

 

16. Fluoroquinolone antibiotics induce epigenetic changes in mammalian cells through iron chelation. This 

leads to epigenetic effects through inhibition of α-ketoglutarate-dependent dioxygenases that 

require iron as a co-factor. Fluoroquinolones are broad-spectrum antibiotics (effective for both gram-

negative and gram-positive bacteria) that play an important role in treatment of serious bacterial 

infections, especially hospital-acquired infections and others in which resistance to older antibacterial 

classes is suspected. 

 

17. The most immature blood cell that is considered a plasma cell instead of a B cell is the plasmablast. 

Plasmablasts secrete more antibodies than B cells, but less than plasma cells. They divide rapidly and are 

still capable of internalizing antigens and presenting them to T cells. A cell may stay in this state for 

several days, and then either die or irrevocably differentiate into a mature, fully differentiated plasma 

cell. Differentiation of mature B cells into plasma cells is dependent upon the transcription factors 

Blimp-1/PRDM1 and IRF4. 

 

18. Complement receptor type 2 (CR2), also known as complement C3d receptor, Epstein-Barr virus 

receptor, and CD21 (cluster of differentiation 21), is a protein that in humans is encoded by the 

CR2 gene. CR2 is involved in the complement system. It binds to iC3b (inactive derivative of C3b), 

C3dg, or C3d. B cells have CR2 receptors on their surfaces, allowing the complement system to play a 

role in B-cell activation and maturation.CR2 on mature B cells form a complex with two other 
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membrane proteins, CD19 and CD81(=TAPA-1). The CR2-CD19-CD81 complex is often called the B 

cell co-receptor complex, because CR2 binds to antigens through attached C3d (or iC3b or C3dg) when 

the membrane IgM binds to the antigen. This results in the B cell having greatly enhanced response to 

the antigen. 

 

19. MHC class II is formed of two chains, α and β, each having two domains—α1 and α2 and β1 and β2—

each chain having a transmembrane domain, α2 and β2, respectively, anchoring the MHC class II 

molecule to the cell membrane. The peptide-binding groove is formed of the heterodimer of α1 and β1. 

MHC class II molecules in humans have five to six isotypes. Classic molecules present peptides to 

CD4+ lymphocytes.Non classic molecules, accessories, with intracellular functions, are not exposed on 

cell membranes, but in internal membranes in lysosomes, normally loading the antigenic peptides onto 

classic MHC class II molecules. 

20. Phagocytes of humans and other animals are called "professional" or "non-professional" depending on 

how effective they are at phagocytosis. The professional phagocytes include many types of white blood 

cells (such as neutrophils, monocytes, macrophages,mast cells, and dendritic cells). The main difference 

between professional and non-professional phagocytes is that the professional phagocytes have 

molecules called receptors on their surfaces that can detect harmful objects, such as bacteria, that are not 

normally found in the body. Phagocytes are crucial in fighting infections, as well as in maintaining 

healthy tissues by removing dead and dying cells that have reached the end of their lifespan. 

 

21. 2-D chromatography is considered a complement to 2-D electrophoresis. While 2-D electrophoresis 

separates proteins based on Isoelectric point and size, 2-D chromatography can use many different 

combinations of properties for separation. 2-D chromatography is growing in popularity (Res 2) as an 

alternative to 2-D electrophoresis. It is good for separating proteins that have a more extreme range of 

pIs or a large range of molecular weights. A nice advantage of 2-D chromatography is that it can be 

coupled to a mass spectrometry device directly. In electrophoresis, the samples must be cut from the gel 

for retrieval. 

 

22. In contrast to X-ray crystallography, NMR spectroscopy is usually limited to proteins smaller than 

35 kDa, although larger structures have been solved. NMR spectroscopy is often the only way to obtain 

high resolution information on partially or wholly intrinsically unstructured proteins. It is now a 

common tool for the determination of Conformation Activity Relationships where the structure before 

and after interaction with, for example, a drug candidate is compared to its known biochemical activity. 

Proteins areorders of magnitude larger than the small organic molecules discussed earlier in this article, 

but the basic NMR techniques and some NMR theory also applies. Because of the much higher number 

of atoms present in a protein molecule in comparison with a small organic compound, the basic 1D 

spectra become crowded with overlapping signals to an extent where direct spectral analysis becomes 

untenable.  

 

23. Encapsulin nanocompartments, or encapsulin protein cages, are spherical bacterial organelles roughly 

30 nm in diameter that are involved in various aspects of metabolism, in particular iron sequestration 

which protects bacteria from oxidative stress. In terms of both structure and function, they are quite 
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similar to ferritins. They are composed of several different encapsulin proteins, including the shell 

protein EncA and the internal proteins EncB, EncC, and EncD. Their structure has been studied in great 

detail using X-ray crystallography and cryo-electron microscopy. Encapsulins purified from 

Rhodococcus jostiican be assembled and disassembled with changes in pH. In the assembled state, the 

compartment enhances the activity of its cargo, a peroxidase enzyme. 

 

24. A lysosome is a membrane-bound organelle found in most animal cells. They are spherical 

vesicles which contain hydrolytic enzymes that can break down virtually all kinds of biomolecules. 

Simply stated, a lysosome is a type of vesicle with specific composition, of both its membrane proteins, 

and proteins of its lumen. The lumen's pH (4.5 - 5.0) is optimal for the enzymes involved in hydrolysis, 

analogous to the activity of the stomach. Besides degradation of polymers, the lysosome is involved in 

various cell processes, including secretion, plasma membrane repair, cell signalling, and energy 

metabolism. Lysosomes are known to contain more than 60 different enzymes. Enzymes of the 

lysosomes are synthesised in the rough endoplasmic reticulum. The enzymes are imported from the 

Golgi apparatus in small vesicles, which fuse with larger acidic vesicles. Enzymes destined for a 

lysosome are specifically tagged with the molecule mannose 6-phosphate, so that they are properly 

sorted into acidified vesicles. 

 

25. Neurotransmitters, also known as chemical messengers, are endogenous chemicals that enable 

neurotransmission. They transmit signals across a chemical synapse, such as a neuromuscular junction, 

from one neuron(nerve cell) to another "target" neuron, muscle cell, or gland cell. Most 

neurotransmitters are about the size of a single amino acid, however, some neurotransmitters may be the 

size of larger proteins or peptides. A released neurotransmitter is typically available in the synaptic cleft 

for a short time before it is metabolized by enzymes, pulled back into the presynaptic neuron 

through reuptake, or bound to a postsynaptic receptor. Nevertheless, short-term exposure of the receptor 

to a neurotransmitter is typically sufficient for causing a postsynaptic response by way of synaptic 

transmission. 

26. Singular points of 
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27. The parametric equation of circle 2 2C : x y 1is    
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x cos t; y sin t
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28. Given  

 

 

 

 

2f x 4x 8x 5.

For critical points; solve f ' x 0

f ' x 0 8x 8 0 8x 8 x 1

  



        

  

  

x f(x) Minimum value of f(x) 

0 5  

1 1 1 

1.5 2  

 

29. FASTQ is a text-based format for storing both a biological sequence (usually nucleotide sequence) and 

its corresponding quality scores. It is mainly used for storing the output of high-throughput sequencing 

instruments.A FASTQ file usually uses four lines per sequence. 

 

30. Small Ubiquitin-like Modifier (or SUMO) proteins are a family of small proteins that are covalently 

attached to and detached from other proteins in cells to modify their function. SUMOylation is a post-

translational modification involved in various cellular processes, such as nuclear cytosolictransport, 

transcriptional regulation,apoptosis, protein stability, response to stress, and progression through the cell 

cycle. There are 4 confirmed SUMO isoforms in humans; SUMO-1, SUMO-2, SUMO-3 andSUMO-4. 

SUMO-2/3 show a high degree of similarity to each other and are distinct from SUMO-1. SUMO-4 

shows similarity to SUMO-2/3 but differs in having a Proline instead of Glutamine at position 90. As a 

result, SUMO-4 isn't processed and conjugated under normal conditions, but is used for modification of 

proteins under stress-conditions like starvation. 
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31. Taq polymerase is a thermostable DNA polymerase named after the thermophilic bacterium Thermus 

aquaticus from which it was originally isolated by Chien et al. in 1976. Its name is often abbreviated to 

Taq Pol or simply Taq. It is frequently used in the polymerase chain reaction (PCR), a method for 

greatly amplifying the quantity of short segments of DNA. T. aquaticus is a bacterium that lives in hot 

springs and hydrothermal vents, and Taq polymerase was identified as an enzymeable to withstand the 

protein-denaturing conditions (high temperature) required during PCR. Therefore, it replaced the DNA 

polymerase from E. coli originally used in PCR. Taq's optimum temperature for activity is 75–80°C, 

with a half-life of greater than 2 hours at 92.5°C, 40 minutes at 95°C and 9 minutes at 97.5°C, and can 

replicate a 1000base pair strand of DNA in less than 10 seconds at 72°C. 

 

32. Isoschizomers are pairs of restriction enzymes specific to the same recognition sequence. For example, 

SphI (CGTAC/G) and BbuI (CGTAC/G) are isoschizomers of each other. The first enzyme discovered 

which recognizes a given sequence is known as the prototype; all subsequently identified enzymes that 

recognize that sequence are isoschizomers. Isoschizomers are isolated from different strains 

of bacteria and therefore may require different reaction conditions. 

 

33. The human erythropoietin gene has been isolated from a genomic phage library by using mixed 20-mer 

and 17-mer oligonucleotide probes. The entire coding region of the gene is contained in a 5.4-kilobase 

HindIII-BamHI fragment. The gene contains four intervening sequences (1562 base pairs) and five 

exons (582 base pairs). It encodes a 27-amino acid signal peptide and a 166-amino acid mature protein 

with a calculated Mr of 18,399. The erythropoietin gene, when introduced into Chinese hamster ovary 

cells, produces erythropoietin that is biologically active in vitro and in vivo. 

 

34. Delta endotoxins (δ-endotoxins, also called Cry and Cyt toxins) are pore-forming toxins produced 

by Bacillus thuringiensis species of bacteria. They are useful for their insecticidal action. During 

spore formation the bacteria produce crystals of this protein. When an insect ingests these proteins, they 

are activated by proteolytic cleavage. The N-terminus is cleaved in all of the proteins and a C-terminal 

extension is cleaved in some members. Once activated, the endotoxin binds to the gut epithelium and 

causes cell lysis by the formation of cation-selective channels, which leads to death. The activated 

region of the delta toxin is composed of three distinct structural domains: an N-terminal helical bundle 

domain involved in membrane insertion and pore formation; a beta-sheet central domain involved in 

receptor binding; and a C-terminal beta-sandwich domain that interacts with the N-terminal domain to 

form a channel. 

 

35. Pyrimidine dimers introduce local conformational changes in the DNA structure, which allow 

recognition of the lesion by repair enzymes. In most organisms (excluding placental mammals such as 

humans) they can be repaired by photoreactivation. Photoreactivation is a repair process in which 

photolyase enzymes directly reverse CPDs via photochemical reactions. Lesions on the DNA strand are 

recognized by these enzymes, followed by the absorption of light wavelengths >300 nm (i.e. fluorescent 

and sunlight). This absorption enables the photochemical reactions to occur, which results in the 

elimination of the pyrimidine dimer, returning it to its original state. 
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36. In eukaryotes, the budding yeast Saccharomyces cerevisiae were first identified by their ability to 

support the replication of mini-chromosomes or plasmids, giving rise to the name Autonomously 

replicating sequences or ARS elements. Each budding yeast origin consists of a short (~11 bp) essential 

DNA sequence (called the ARS consensus sequence or ACS) that recruits replication proteins.In 

other eukaryotes, including humans, the base pair sequences at the replication origins vary. In humans an 

origin of replication has been originally identified near the Lamin B2 gene on chromosome 19 and the 

ORC binding to it has extensively been studied. 

 

37. Self-splicing occurs for rare introns that form a ribozyme, performing the functions of the spliceosome 

by RNA alone. There are three kinds of self-splicing introns, Group I, Group II and Group III. Group I 

and II introns perform splicing similar to the spliceosome without requiring any protein. This similarity 

suggests that Group I and II introns may be evolutionarily related to the spliceosome. Self-splicing may 

also be very ancient, and may have existed in an RNA world present before protein. 

 

38. The lac repressor is a DNA-binding protein which inhibits the expression of genes coding for proteins 

involved in the metabolism of lactose in bacteria. These genes are repressed when lactose is not 

available to the cell, ensuring that the bacterium only invests energy in the production of machinery 

necessary for uptake and utilization of lactose when lactose is present. When lactose becomes available, 

it is converted into allolactose, which inhibits the lac repressor's DNA binding ability. Loss of DNA 

binding by the lac repressor is required for transcriptional activation of the operon. The lac repressor was 

first isolated by Walter Gilbert and Benno Muller-Hill in 1966. They were able to show, in vitro, that the 

protein bound to DNA containing the lac operon, and released the DNA when IPTG was added. (IPTG 

is an allolactose analog.) They were also able to isolate the portion of DNA bound by the protein by 

using the enzyme deoxyribonuclease, which breaks down DNA.  

 

39. Major structural class of viruses, called icosahedral or quasi-spherical viruses, is based on the 

icosahedron, a solid object built of 20 identical faces, each of which is an equilateral triangle. In the 

simplest type of icosahedral virion each of the 20 triangular faces is constructed of three 

identical capsid protein subunits, making a total of 60 subunits per capsid. At each of the 12 vertices, 

five subunits make contact symmetrically. Thus all protein subunits are in equivalent contact with one 

another. Tobacco satellite necrosis virus has such a simple icosahedral structure. However, most quasi-

spherical viruses are larger, requiring the assembly of more than three subunits per face of the 

icosahedron. These proteins form shells whose subunits are in quasi-equivalent contact. Here, the 

proteins at the icosahedral vertices remain arranged in fivefold symmetry, but additional subunits cover 

the surfaces between in a pattern of sixfold symmetry. 

 

40. Endospore staining is a technique used in bacteriology to identify the presence of endospores in a 

bacterial sample, which can be useful for classifying bacteria. Within bacteria, endospores are quite 

protective structures used to survive extreme conditions, but this protective nature makes them difficult 

to stain using normal techniques. Special techniques for endospore staining include the Schaeffer–Fulton 

stain and the Moeller stain. A good stain to use for spore staining is malachite green. It takes a long time 
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for the spores to stain due to their density, so time acts as the mordant when doing this differential stain; 

the slide with the bacterium should be soaked in malachite green for at least 30 minutes. Water acts as 

the decolorizer. 

 

41. Halotolerance is the adaptation of living organisms to conditions of high salinity. Halotolerant species 

tend to live in areas such as hypersaline lakes, coastal dunes, saline deserts, salt marshes, and inland 

salt sea sand springs. Halophiles are organisms that live in highly saline environments, and require 

the salinity to survive, while halotolerant organisms can grow under saline conditions, but do not require 

elevated concentrations of salt for growth. High levels of salt entering the plant can trigger ionic 

imbalances which cause complications in respiration and photosynthesis, leading to reduced rates of 

growth, injury and death in severe cases. To be considered tolerant of saline conditions, 

the protoplast must show methods of balancing the toxic and osmotic effects of the increased salt 

concentrations. Halophytic vascular plants can survive on soils with salt concentrations around 6%, or 

up to 20% in extreme cases. Tolerance of such conditions is reached through the use of stress 

proteins and compatible cytoplasm osmotic solutes. 

 

42. Yellow fever is an acute viral disease. In most cases, symptoms include fever, chills, loss of 

appetite, nausea, muscle pains particularly in the back, and headaches. The disease is caused by the 

yellow fever virus and is spread by the bite of an infected female mosquito. It infects only humans, 

other primates, and several species of mosquitoes. In cities, it is spread primarily by mosquitoes of 

the Aedes aegypti type. The virus is an RNA virus of the genus Flavivirus. In March 2016, the Chinese 

government confirmed the first imported case in a 32-year-old man who had been in Angola, the site of 

an ongoing outbreak of yellow fever. On 28 March 2016, ProMED-mail issued a warning that the yellow 

fever outbreak in Angola might spread further and that countries where dengue and the mosquito vector 

of dengue and yellow fever are present are at risk of a potentially outbreak of yellow fever. Authorities 

are warning that a spread to Asia could be serious since vaccine stockpiles are insufficient. 

 

43. FPLC was developed and marketed in Sweden by Pharmacia in 1982 and was originally called fast 

performance liquid chromatography to contrast it with HPLC or high-performance liquid 

chromatography. FPLC is generally applied only to proteins; however, because of the wide choice of 

resins and buffers it has broad applications. In contrast to HPLC the buffer pressure used is relatively 

low, typically less than 5 bar, but the flow rate is relatively high, typically 1-5 ml/min. FPLC can be 

readily scaled from analysis of milligrams of mixtures in columns with a total volume of 5ml or less to 

industrial production of kilograms of purified protein in columns with volumes of many liters. When 

used for analysis of mixtures the effluent is usually collected in fractions of 1-5 ml which can be further 

analyzed, e.g. by MALDI mass spectrometry. When used for protein purification there may be only two 

collection containers, one for the purified product and one for waste. 
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44. In mice, about 12 internal cells comprise the new inner cell mass and 20 – 24 cells comprise the 

surrounding trophectoderm. There is variation between species of mammals as to number of cells at 

compaction with bovine embryos showing differences related to compaction as early as 9-15 cells and in 

rabbits not until after 32 cells. After reaching a 16-cell stage, the totipotent cells of the 

moruladifferentiate into cells that will eventually become either the blastocyst's Inner cell mass or the 

outer trophoblasts. Approximately four days after fertilization and after several cycles of cell division, 

these totipotent cells begin to specialize. The inner cell mass, the source of embryonic stem cells, 

becomes pluripotent. 

 

45. Microcarrier culture introduces new possibilities and, for the first time, allows practical high-yield 

culture of anchorage-dependent cells. In microcarrier culture, cells grow as monolayers on the surface of 

small spheres or as multilayers in the pores of macroporous structures that are usually suspended in 

culture medium by gentle stirring. By using microcarriers in simple suspension culture, fluidized or 

packed bed systems, yields of up to 200 million cells per milliliter are possible. 

 

46. Scientists have genetically engineered several organisms, including some mammals, to include green 

fluorescent protein (GFP), first observed in the jellyfish, Aequorea victoria in 1962, for medical research 

purposes (Chalfie,Shimoura, and Tsien were awarded the Nobel prize in Chemistry in 2008 for the 

discovery and development of GFP). For example, fluorescent pigs have been bred to study human 

organ transplants (xenotransplantation), regenerating ocular photoreceptor cells, and other topics. In 

2011 a Japanese-American team created green-fluorescent cats to find therapies for HIV/AIDS and other 

diseases as feline immunodeficiency virus (FIV) is related to HIV. 

 

47. A pipe, or tubular reactor, is the simplest chemical reactor. Reactants are injected in one end and allowed 

to mix as they flow towards the outlet. Often injection is done with a co-axial jet in the center of the 

pipe. Turbulent flow requires approximately 50 to 100 pipe diameters to achieve 95% uniformity within 

the pipeline. This option is often used successfully in highly turbulent flow where mixing length and 

time are not important. The Tee Mixer is a variation of the pipe mixer where one of the reactants is 

injected as a side stream jet into the flow of the other reactant. This promotes rapid mixing within the 

turbulent core of the pipeline.  

 

48. Even though mixing varies depending on size of vessel, the Damkoehler numbers stays the same for 

different vessel size, impeller rotation rate, feed location and concentration. Therefore it is a useful 

parameter when considering scale up because it tells us about the mixing effects that need to be 

considered.  

 DaM = τM/τR = mixing time/reaction time  

 DaM < 0.001 Reaction rate is slower then mixing rate and chemical kinetics determineselectivity DaM > 

1000 Reaction rate is much faster then mixing rate 0.001 < DaM < 1000 when reaction rate and mixing 

rate compete and both micromixing and chemical kinetics must be considered. 

49. Continuous sterilization is carried out at 140°C for a very short period of time ranging from 30 to 120 

seconds. This is in contrast to the batch fermentation done at 121°C for 20-60 minutes. This is based on 
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the principle that the time required for killing microorganisms is much shorter at higher temperature. 

Continuous sterilization is carried out by directly injecting the steam or by means of heat exchangers. 

 

50. In general, the industrial fermentations are carried out under vigorous and continuous aeration. For an 

effective fermentation, the air should be completely sterile, and free from all microorganisms and 

suspended particles. There is a wide variation in the quantity of suspended particles and microbes in the 

atmospheric outdoor air. The microorganisms may range from 10-2,000/m3 while the suspended 

particles may be 20-100,00/m3. Among the microorganisms present in the air, the fungal spores (50%) 

and Gram-negative bacteria (40%) dominate. Air or other gases can be sterilized by filtration, heat, UV 

radiation and gas scrubbing. Among these, heat and filtration are most commonly used. 

 

51. Bioremediation is a waste management technique that involves the use of organisms to remove or 

neutralize pollutants from a contaminated site. According to the United States EPA, bioremediation is a 

“treatment that uses naturally occurring organisms to break down hazardous substances into less toxic or 

non toxic substances”. The process of bioremediation can be monitored indirectly by measuring the 

Oxidation Reduction Potential or redox in soil and groundwater, together with pH, temperature, oxygen 

content, electron acceptor/donor concentrations, and concentration of breakdown products (e.g. carbon 

dioxide).  

 

52. The NE-tag is a 18-amino-acid synthetic peptide designed as an epitope tag for detection, quantification 

and purification of recombinant protein. This patented peptide sequence is composed of eighteen 

hydrophilic amino acids. This short peptide does not adopt any significant homology to any existing 

proteins found in nature. This synthetic NE peptide adopts random coil conformation and showing 

strong immunogenicity (computational prediction). This is advantageous to offer stringent specificity to 

the NE-tagged proteins, which are readily to be detected, quantitated, and purified. The NE-tag can be 

specifically detected using a monoclonal anti-NE detection antibody - an affinity-purified mouse 

immunoglobulin, IgG1, which specifically binds to NE-tagged proteins. This peptide-to-antibody 

conjugation is validated in Western blotting, immunoprecipitation (IP), immunocytochemistry (IHC), 

and affinity purification of NE fusion proteins (i.e. affinity column). 

 

53. Mainly, there are two methods of fermentation which are used to produce enzymes. First is submerged 

fermentation and second is solid-state fermentation. In Submerged fermentation, the production of 

enzymes is done by microorganisms in a liquid nutrient media. Whereas in Solid- fermentation is carried 

out by cultivation of microorganisms and production of enzyme is done on a solid substrate. Compounds 

containing carbon in or on the substrate are busted down by the micro organisms thus producing the 

enzymes either extracellular or intracellular. The enzymes are isolated by various methods such as 

centrifugation, and for extracellular produced enzymes and lying of cells for intracellular enzymes. 

54. A steroid is an organic compound with four rings arranged in a specific configuration. Examples include 

the dietary lipid cholesterol, the sex hormones estradiol and testosterone and the antiinflammatory 

drug dexamethasone. Steroids have two principal biological functions: certain steroids (such as 

cholesterol) are important components of cell membranes which alter membrane fluidity, and many 

steroids are signaling molecules which activate steroid hormone receptors. The steroid core structure is 
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composed of seventeen carbon atoms, bonded in four "fused" rings: three six-member cyclohexane rings 

and one five-member cyclopentane ring.  

 

55. The Protein Data Bank (PDB) was established in 1971 as the central archive of all experimentally 

determined protein structure data. Today the PDB is maintained by an international consortia 

collectively known as the Worldwide Protein Data Bank (wwPDB). The mission of the wwPDB is to 

maintain a single archive of macromolecular structural data that is freely and publicly available to the 

global community. 
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