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1. Define the C-value paradox.
Answer: It is the observation that genome size (C-value) does not correlate with the biological complexity of an organism. For example, some amphibians have far more DNA than humans.
2. What is the significance of Cot curve analysis?
Answer: It helps determine the complexity of a genome by measuring the rate at which denatured DNA strands reassociate; faster reassociation indicates highly repetitive sequences.
3. Differentiate between exons and introns.
Answer: Exons are the coding regions of a gene that are expressed in the final protein, while introns are non-coding intervening sequences that are removed during RNA splicing.
4. What are transposable elements?
Answer: Also known as jumping genes, these are DNA sequences that can move from one location to another within the genome, often causing mutations or altering genome size.
5. Question: What is "Selfish DNA"?
Answer: It refers to DNA sequences, such as certain transposons, that spread within a genome primarily to ensure their own survival and replication without contributing to the host's fitness.
6. What is meant by the "Central Dogma" of molecular biology?
Answer: The Central Dogma describes the two-step process, transcription and translation, by which the information in genes flows into proteins: DNA → RNA → Protein. It explains how the genetic code is utilized to build functional molecules.
7. Define Pseudogenes and how they typically arise.
Answer: Pseudogenes are non-functional genomic sequences that resemble functional genes. They typically arise through gene duplication followed by the accumulation of disabling mutations, or via retrotransposition (reverse transcription of mRNA back into the genome).
8. What is Satellite DNA and its primary location in the chromosome?
Answer: Satellite DNA consists of highly repetitive non-coding DNA sequences organized in tandem arrays. It is primarily located in the heterochromatin regions, specifically at the centromeres and telomeres of chromosomes.
9. Distinguish between Nuclear and Organellar genomes.
Answer: The Nuclear genome consists of linear DNA associated with histone proteins and contains the majority of an organism's genes. Organellar genomes (found in mitochondria and chloroplasts) are usually small, circular, lack histones, and encode specific proteins and RNAs required for organelle function. 
10. What are Transposable Elements (TEs)?
Answer: Transposable elements, or "jumping genes," are DNA sequences that can move from one location to another within the genome. They can cause mutations, increase genome size, and drive genetic diversity through their movement.
11. Explain the concept of Cryptic Genes.
Answer: Cryptic genes are phenotypically silent DNA sequences that are not expressed under normal physiological conditions. However, they can be "awakened" or activated by specific mutations or extreme environmental stress, providing a backup source of genetic variation.
12. Why is DNA, rather than RNA, the primary genetic material in most organisms?
Answer: DNA is chemically more stable than RNA because it lacks the 2'-OH group on the ribose sugar, making it less susceptible to hydrolysis. Additionally, the use of thymine instead of uracil allows the cell to easily detect and repair cytosine deamination.
13. What is "Tandemly Repetitive DNA"?
Answer: This refers to sequences where the same nucleotide pattern is repeated multiple times directly head-to-tail. Examples include microsatellites (1–6 bp repeats) and minisatellites, often used in DNA fingerprinting.
14. Explain the term "Gene Density."
Answer: Gene density is the ratio of the number of genes to the total genome size. Generally, prokaryotes have high gene density (very little non-coding DNA), while higher eukaryotes have low gene density due to large amounts of repetitive DNA and introns.
15. What are Retrotransposons?
Answer: Retrotransposons are a type of transposable element that moves via an RNA intermediate. They are transcribed into RNA, then reverse-transcribed back into DNA by the enzyme reverse transcriptase before being inserted into a new genomic location.
16. How does "Highly Repetitive DNA" behave during Cot curve analysis?
Answer: Highly repetitive DNA reassociates (renatures) the fastest. Because there are so many copies of these sequences, they find their complementary partners quickly, resulting in a low value on the curve.
17. What is the significance of the "Reading Frame" in overlapping genes?
Answer: In overlapping genes, the same DNA sequence can encode different proteins by starting translation at different nucleotides. By shifting the reading frame, the ribosome "reads" different codons, allowing a small genome to maximize its coding capacity.
18. What is "Unique" or "Single-copy" DNA?
Answer: This refers to DNA sequences that appear only once (or very few times) in a haploid genome. In eukaryotes, most structural genes that code for specific proteins are found in this fraction.
19. Define "Intergenic DNA."
Answer: Intergenic DNA is the non-coding DNA located between functional genes. It makes up a large portion of the eukaryotic genome and includes regulatory elements, repetitive sequences, and pseudogenes.
                                                  
UNIT-II
20. Why are mitochondria and chloroplasts said to be "Semi-autonomous"?
Answer: They are semi-autonomous because they possess their own circular DNA and ribosomes to synthesize some of their own proteins, yet they still rely on the nuclear genome for the majority of the proteins required for their function.
21. What is Semi-conservative replication?
Answer: It is the model where each of the two daughter DNA molecules contains one original (parental) strand and one newly synthesized strand. This was proven by the Meselson-Stahl experiment. 
22. Define the role of DNA Ligase.
Answer: DNA Ligase acts as "molecular glue." It repairs the sugar-phosphate backbone by forming phosphodiester bonds between Okazaki fragments on the lagging strand. 
23. What is the "End-Replication Problem"?
Answer: It is the inability of DNA polymerase to replicate the extreme 5' ends of linear chromosomes because there is no room for an RNA primer. This leads to progressive shortening of chromosomes in each cell division. 
24. How does Telomerase solve the end-replication problem?
Answer: Telomerase is a ribonucleoprotein that uses its own internal RNA template to extend the 3' end of the telomere, providing space for a primase to start synthesis of the lagging strand. 
25. Describe the D-loop model of replication.
Answer: Common in mitochondria, this model involves the synthesis of one strand starting at an origin, displacing the other strand to form a "Displacement loop" (D-loop). The second strand starts synthesizing later at a different origin. 
26. What is a Holliday Junction?
Answer: A Holliday Junction is a cross-shaped branched structure that forms during homologous recombination, where four strands of DNA from two different helices are joined together. 
27. Distinguish between the Leading and Lagging strands.
Answer: The Leading strand is synthesized continuously in the 5' to 3' direction toward the replication fork. The Lagging strand is synthesized discontinuously in short segments called Okazaki fragments away from the fork. 
28. What is the function of Single-Strand Binding Proteins (SSBs)?
Answer: SSBs bind to the separated DNA strands to prevent them from re-annealing (snapping back together) or forming hairpins, keeping the template accessible for DNA polymerase. 
29. Define Nucleotide Excision Repair (NER).
Answer: NER is a repair pathway that removes bulky DNA lesions, such as pyrimidine dimers caused by UV light. It involves cutting out a short stretch of the damaged strand and filling the gap with new DNA. 
30. What is the role of DNA Gyrase (Topoisomerase II) in prokaryotes?
Answer: DNA Gyrase relieves torsional strain and prevents supercoiling ahead of the replication fork by making double-stranded breaks and then resealing the DNA. 
31. Mention the three main steps of Homologous Recombination.
Answer: The steps are: 1. Strand invasion (pairing of homologous strands), 2. Branch migration (movement of the junction point), and 3. Resolution (cleavage of the junction to separate the molecules). 
32. What are Okazaki fragments?
Answer: These are short, newly synthesized DNA fragments formed on the lagging template strand during DNA replication. They are eventually joined together by DNA ligase to create a continuous strand. 
33. What is "Proofreading" activity in DNA replication?
Answer: Proofreading is the 3' → 5' exonuclease activity of DNA polymerase. It allows the enzyme to detect a mismatched base pair, remove it, and replace it with the correct one before continuing synthesis, ensuring high fidelity.
34. Define the role of the "Sliding Clamp" (β-clamp).
Answer: The sliding clamp is a protein fold that prevents DNA polymerase from falling off the DNA template. It increases processivity, allowing the polymerase to add thousands of nucleotides without dissociating.
35. What is Base Excision Repair (BER)?
Answer: BER is a mechanism that fixes non-bulky damage to a single base (e.g., uracil in DNA or methylated bases). It uses an enzyme called DNA glycosylase to flip and remove the specific damaged base.
36. Explain "Branch Migration" in recombination.
Answer: Branch migration is the process where the crossover point (Holliday Junction) slides along the DNA. This extends the region of heteroduplex DNA (where strands from two different molecules are paired).
37. What is the "Primisome"?
Answer: The primisome is a complex of proteins, including DNA helicase and DNA primase, responsible for creating RNA primers on the lagging strand during DNA replication.
38. How does Chloroplast DNA (cpDNA) replication differ from the D-loop model?
Answer: While many use the D-loop, chloroplast DNA often employs a bidirectional Cairns-type (θ) mechanism or a rolling circle mechanism to replicate its circular genome.
39. What is Mismatch Repair (MMR)?
 Answer: MMR is a system for recognizing and repairing erroneous insertion, deletion, and mis-incorporation of bases that happened during replication and were missed by proofreading.
40. Define "SOS Response" in DNA repair.
Answer: The SOS response is a global response to severe DNA damage in bacteria. It stops cell division and activates low-fidelity (error-prone) polymerases to bypass lesions that would otherwise stall replication.
41. What is the role of the RuvABC complex?
Answer: In E. coli, the RuvA and RuvB proteins promote branch migration of the Holliday junction, while RuvC acts as an endonuclease (resolvase) to cut the junction and complete the recombination process.
42. What is "Processivity" in the context of DNA Polymerase?
Answer: Processivity is the ability of DNA polymerase to remain attached to the template and catalyze consecutive nucleotide additions without falling off. This is significantly enhanced by the sliding clamp protein.
43. Define the "Replisome."
Answer: The replisome is a large multi-protein complex (including helicase, primase, and two DNA polymerase III holoenzymes) that works as a single "machine" to perform DNA replication at the replication fork.
44. What is the role of the RNA Primer in replication?
Answer: DNA polymerases cannot start synthesis de novo; they require a pre-existing 3'-OH group. The RNA primer, synthesized by primase, provides this starting point for DNA polymerase to begin adding deoxyribonucleotides.
45. Explain the "Rolling Circle" model of replication.
Answer: This is a process of unidirectional DNA replication that occurs in some viruses and plasmids. One strand is "nicked," and the 3' end is extended while the 5' end is displaced, often producing a long concatemer (linear string) of genomes.
46. What is "Heteroduplex DNA"?
Answer: Heteroduplex DNA is a double-stranded DNA molecule where the two strands originate from different homologous chromosomes. It is formed during recombination when a single strand from one helix invades another.
47. Distinguish between "Photoreactivation" and "Excision Repair."
Answer: Photoreactivation is a direct repair mechanism using the enzyme photolyase and light energy to break pyrimidine dimers. Excision repair is a dark-repair mechanism that physically cuts out and replaces the damaged segment.
48. What is the function of "RecA" protein in E. coli?
Answer: RecA is essential for homologous recombination. It coats single-stranded DNA to form a nucleoprotein filament, which then "scans" double-stranded DNA for a matching sequence to initiate strand invasion.
49. What are "Abasic Sites" (AP sites) in DNA repair?
Answer: An abasic site is a location in DNA that has neither a purine nor a pyrimidine base, usually created by DNA glycosylases during Base Excision Repair (BER).
50. How does the cell distinguish the "old" strand from the "new" strand during Mismatch Repair (MMR)?
Answer: In bacteria like E. coli, the old (template) strand is methylated at specific sequences (The new strand is temporarily unmethylated (hemimethylated), allowing the repair machinery to identify and fix the error on the correct strand.
51. What is "Non-Homologous End Joining" (NHEJ)?
Answer: NHEJ is a pathway that repairs double-strand breaks by directly ligating the broken ends together without the need for a homologous template. It is faster than homologous recombination but more error-prone.


UNIT-III
52.  What is the role of the Sigma factor in prokaryotic transcription?
Answer: The factor is a subunit of prokaryotic RNA Polymerase that provides promoter specificity. It helps the enzyme recognize and bind to the specific promoter sequences (-10 and -35 boxes) to initiate transcription at the correct site.
53. Name the three eukaryotic RNA Polymerases and their primary products.
Answer:
RNA Polymerase I: Synthesizes most ribosomal RNAs (rRNA).
RNA Polymerase II: Synthesizes messenger RNA (mRNA) and some snRNAs.
RNA Polymerase III: Synthesizes transfer RNA (tRNA) and 5S rRNA.
54. What is the significance of the 5' Cap in eukaryotic mRNA?
Answer: The 7-methylguanosine cap protects mRNA from degradation by exonucleases, assists in nuclear export, and serves as a recognition signal for ribosome binding during translation.
55. Define "Splicing" and the role of the Spliceosome.
Answer: Splicing is the process of removing non-coding introns and joining coding exons. The spliceosome is a large complex of snRNPs (small nuclear ribonucleoproteins) that catalyzes this precise cutting and pasting.
56. What is Polyadenylation, and where does it occur?
Answer: Polyadenylation is the addition of a "tail" of 50–250 adenine nucleotides to the 3' end of a pre-mRNA. It occurs in the nucleus and increases the stability and translation efficiency of the mRNA.
57. What are Transcription Factors (TFs)?
Answer: TFs are proteins that bind to specific DNA sequences (promoters/enhancers) to regulate the recruitment and activity of RNA Polymerase, thereby controlling the rate of gene transcription.
58. Explain "RNA Editing" with an example.
Answer: RNA editing is a process where the sequence of an RNA molecule is altered after transcription. A classic example is Apolipoprotein B editing, where a C-to-U change creates a premature stop codon, producing a shorter version of the protein in the intestine compared to the liver.
59.  What is the "TATA Box"?
Answer: The TATA box is a highly conserved promoter sequence (rich in T and A nucleotides) found about 25–30 base pairs upstream of the transcription start site in eukaryotes. It serves as the binding site for the TATA-binding protein (TBP).
60. What determines mRNA stability in the cytoplasm?
Answer: mRNA stability is determined by the length of its Poly-A tail, the presence of the 5' cap, and specific sequences in the 3' Untranslated Region (UTR) that bind to stabilizing or destabilizing proteins.
61. Describe "Rho-dependent" termination in bacteria.
Answer: In this mechanism, a protein factor called Rho binds to the growing RNA chain at a specific site (rut site). It moves along the RNA and, upon reaching the paused RNA polymerase, uses its helicase activity to pull the RNA away from the DNA template.
62. What is "Alternative Splicing"?
Answer: It is a process where different combinations of exons from a single gene are joined together. This allows a single gene to code for multiple proteins, significantly increasing the protein diversity of an organism.
63. How is mRNA transported from the nucleus to the cytoplasm?
Answer: Mature mRNA is exported through Nuclear Pore Complexes (NPCs). This process is active and requires the mRNA to be bound by specific export proteins (like the CBC complex) which recognize that the RNA has been correctly processed (capped and spliced).
64. What is "Promoter Escaping" (Promoter Clearance)?
Answer: It is the final stage of transcription initiation where RNA Polymerase successfully synthesizes a short transcript (about 10 nucleotides), releases its grip on the promoter and initiation factors (like the factor), and transitions into the stable elongation phase.
65. Explain the role of Enhancers in eukaryotic transcription.
Answer: Enhancers are regulatory DNA sequences that can be located far away from the gene they regulate. They bind specific activator proteins and, through DNA looping, interact with the promoter complex to significantly increase the rate of transcription.
66. What are snRNPs?
Answer: Small Nuclear Ribonucleoproteins (snRNPs) are complexes of small nuclear RNA (snRNA) and proteins. They are the core components of the spliceosome and are responsible for recognizing splice sites and catalyzing the removal of introns.
67. Define "Antisense Transcription."
Answer: This occurs when RNA is transcribed from the non-coding (template) strand of a gene, in the opposite direction of the sense (coding) RNA. These antisense RNAs often play a role in regulating the expression of the corresponding sense gene.
68. What is the "Pribnow Box"?
Answer: The Pribnow box is the prokaryotic equivalent of the TATA box, located at the -10 position (10 base pairs upstream of the start site). Its consensus sequence is, and it is essential for the initial unwinding of the DNA.
69. What is "Intrinsic Termination" (Rho-independent)?
Answer: This is a bacterial termination mechanism where the RNA sequence itself forms a GC-rich hairpin loop followed by a string of Uracils. The stable hairpin causes the polymerase to stall, and the weak bonds cause the RNA to detach from the DNA template.
70. Describe "C-to-U Editing."
Answer: This is a type of RNA editing where the enzyme cytidine deaminase converts a Cytosine to a Uracil. This can change a codon (e.g., for Glutamine to for a Stop codon), resulting in a truncated protein product.
71. What is the function of the "CAAT Box"?
Answer: The CAAT box is a conserved eukaryotic promoter element located around -75 to -80 base pairs upstream. it signals the binding site for specific transcription factors and helps determine the frequency of transcription initiation.
72. What are "Transcription Bubbles"?
Answer: A transcription bubble is a molecular structure formed during transcription when a limited portion of the DNA double helix (about 12–14 base pairs) is unwound to allow RNA Polymerase to read the template strand.
73. Mention the importance of the 3' UTR (Untranslated Region).
Answer: The 3' UTR is the section of mRNA following the stop codon. It contains sequences that influence mRNA stability, localization within the cell, and the binding of microRNAs (miRNAs) that regulate translation.
74. What is "Monocistronic" vs. "Polycistronic" mRNA?
Answer: Monocistronic: mRNA that carries information for a single protein (typical of eukaryotes). Polycistronic: mRNA that carries information for multiple proteins (typical of prokaryotic operons).
75. What is the function of the CTD (Carboxy-Terminal Domain) of RNA Pol II?
Answer: The CTD is the "tail" of RNA Polymerase II. Its phosphorylation acts as a switch that triggers the transition from initiation to elongation and serves as a landing pad for processing enzymes (capping, splicing, and polyadenylation).
76. Define "Upstream" and "Downstream" in molecular biology.
Answer: Upstream: Sequences located toward the 5' end of the coding strand (before the start site), usually denoted by negative numbers (e.g., -10). Downstream: Sequences located toward the 3' end (after the start site), denoted by positive numbers.
77. What is a "Transcription Factory"?
Answer: These are specific, discrete sites within the eukaryotic nucleus where multiple RNA Polymerases and transcription factors are concentrated. Multiple genes are often pulled into these "factories" to be transcribed simultaneously. 
78. What is the role of the "Poly-A Signal"
Answer: This conserved sequence in the pre-mRNA signals the end of a gene. It is recognized by specific endonucleases that cleave the RNA transcript, creating a site where the Poly-A tail can be added by Poly-A Polymerase. 
79. Explain "Basal Transcription Factors."
Answer: Also known as General Transcription Factors (GTFs) (e.g., TFIIA, TFIID), these are the minimum set of proteins required by RNA Polymerase II to bind to a promoter and begin synthesis at a low (basal) level.
80. What is the "Lariat Structure" in splicing?
Answer: During the splicing process, the 5' end of an intron is cut and looped back to attach to an internal "branch point" adenine. This lasso-shaped intermediate is called a lariat, which is later degraded.
81. Define "Coordinate Regulation" in prokaryotes.
Answer: Since prokaryotes organize related genes into operons, a single promoter controls the transcription of the entire group. This allows the cell to turn "on" or "off" an entire metabolic pathway (like the Lac operon) with a single signal.
82. What is "Nuclear Speckles"?
Answer: Nuclear speckles are sub-nuclear structures rich in splicing factors and other RNA processing proteins. They act as storage and assembly points, supplying these factors to active transcription sites as needed.
83. Mention two factors that influence "mRNA Half-life."
Answer: Poly-A Tail Length: Shorter tails usually lead to faster degradation. AREs (AU-rich elements): Sequences in the 3' UTR that recruit "deadenylases" to strip the Poly-A tail and trigger rapid mRNA decay.

UNIT-IV
84. What does it mean that the genetic code is "Degenerate"?
Answer: Degeneracy means that a single amino acid can be coded by more than one codon. For example, Leucine is coded by six different codons. This provides a buffer against some point mutations. 
85.  Define the "Wobble Hypothesis."
Answer: Proposed by Francis Crick, it states that the base pairing between the 3rd position of the mRNA codon and the 1st position of the tRNA anticodon is less stringent. This allows a single tRNA to recognize multiple codons for the same amino acid. 
86. What is the role of Aminoacyl tRNA Synthetase?
Answer: This enzyme is responsible for "charging" tRNA. It specifically matches an amino acid to its corresponding tRNA and catalyzes the formation of an ester bond between them using ATP. 
87. Explain the function of the "Shine-Dalgarno" sequence.
Answer: Found in prokaryotic mRNA, this purine-rich sequence is located upstream of the start codon. It helps the small ribosomal subunit (30S) align correctly with the mRNA to initiate translation. 
88. What are the three sites in a ribosome and their roles?
Answer: A-site (Aminoacyl): Receives the incoming charged tRNA. P-site (Peptidyl): Holds the tRNA carrying the growing polypeptide chain. E-site (Exit): Where the deacylated (empty) tRNA stays before leaving the ribosome. 
89. What is the "Start Codon" and which amino acid does it code for?
Answer: The start codon is AUG. In eukaryotes, it codes for Methionine, while in prokaryotes, it codes for N-formylmethionine (fMet). 
90. Mention the three "Stop Codons" (Nonsense Codons).
Answer: The three stop codons that signal the termination of translation are UAA (Ochre), UAG (Amber), and UGA (Opal). They do not code for any amino acid. 
91. What is a "Polysome" (Polyribosome)?
Answer: A polysome is a complex formed when multiple ribosomes translate a single mRNA molecule simultaneously. This allows the cell to produce many copies of a protein very quickly. 
92. Define "Peptidyl Transferase" activity.
Answer: This is the primary catalytic activity of the ribosome (located in the large subunit) that forms peptide bonds between the amino acid in the A-site and the growing chain in the P-site. 
93. What is Protein Glycosylation?
Answer: It is a post-translational modification where carbohydrate (sugar) chains are covalently attached to the protein. This occurs in the Endoplasmic Reticulum and Golgi apparatus and is vital for cell signaling and protein stability. 
94. Explain the role of "Chaperones" in translation.
Answer: Chaperones are specialized proteins that assist in the proper folding of newly synthesized polypeptide chains into their functional 3D shapes, preventing them from aggregating or misfolding. 
95. What is "Proteolytic Cleavage"?
Answer: It is a post-translational process where a polypeptide chain is cut by enzymes (proteases). For example, Proinsulin is cleaved to form functional Insulin by removing the C-peptide. 
96. Describe the two-step process of "Charging" a tRNA.
Answer: This process, called aminoacylation, occurs in two steps:  Activation: The amino acid reacts with ATP to form an aminoacyl-AMP (adenylate) intermediate. Transfer: The aminoacyl group is transferred to the 3' end (2' or 3' hydroxyl) of the tRNA, releasing AMP. 
97. How does Aminoacyl tRNA Synthetase ensure "Proofreading"?
Answer: The enzyme possesses an editing site separate from its synthetic site. If a non-cognate (wrong) amino acid is attached to a tRNA, the enzyme recognizes the mismatch and hydrolyzes the bond, releasing the incorrect amino acid before it can be used in translation. 
98. What is the function of the "Ribosome Recycling Factor" (RRF)?
Answer: In prokaryotes, once the polypeptide is released, RRF works with EF-G to disassemble the termination complex (ribosome, mRNA, and uncharged tRNA). This releases the ribosomal subunits so they can be reused for a new round of translation. 
99. Distinguish between the "Kozak Sequence" and the "Shine-Dalgarno Sequence."
Answer: Shine-Dalgarno (Prokaryotes): A purine-rich sequence upstream of the start codon that aligns the 30S subunit. Kozak Sequence (Eukaryotes): A sequence that surrounds the start codon (AUG) and helps the 40S subunit identify the correct initiation site during scanning. 
100. What are "Inhibitors of Translation" and give one example.
Answer: These are antibiotics or toxins that interfere with specific steps of protein synthesis. For example, Tetracycline blocks the A-site of the 30S subunit, preventing the binding of incoming aminoacyl-tRNAs. 
101. Explain the "Signal Hypothesis" in protein targeting.
Answer: It proposes that proteins destined for secretion or organelles have a short signal peptide at their N-terminus. This sequence is recognized by a Signal Recognition Particle (SRP) that targets the ribosome-mRNA complex to the Endoplasmic Reticulum (ER). 
102. Define "Ubiquitination" and its biological significance.
Answer: Ubiquitination is the attachment of a small protein called ubiquitin to a target protein. This modification typically acts as a "tag" that marks the protein for degradation by the 26S proteasome. 
103. What is the role of "Release Factors" (RFs)?
Answer: Release factors recognize stop codons (UAA, UAG, UGA) in the A-site. They trigger the peptidyl transferase to add a water molecule instead of an amino acid to the polypeptide chain, causing its release from the tRNA. 
104. How do "Post-Translational Modifications" (PTMs) increase proteome diversity?
105. Answer: While the human genome has ~20,000–25,000 genes, PTMs allow a single gene to produce multiple functional protein variants. By adding groups like phosphates or sugars, the cell can radically change a protein's activity, location, and lifespan. 
106. What is "IRES-mediated" translation?
Answer: An Internal Ribosome Entry Site (IRES) is a specialized RNA structure that allows ribosomes to bind and initiate translation independently of the 5' cap. This is common in some viruses and during cellular stress when normal cap-dependent translation is inhibited. 

UNIT-V
107. What are "Housekeeping Genes"?
Answer: These are constitutive genes that are expressed at a relatively constant level in all cells of an organism. They code for proteins essential for basic cellular functions, such as Glycolysis enzymes or ribosomal proteins. 
108. Define an "Operon."
Answer: An operon is a unit of bacterial DNA containing a cluster of genes under the control of a single promoter and operator. This allows the coordinate regulation of genes involved in the same metabolic pathway. 
109. What is the role of the "Inducer" in the Lac Operon?
Answer: The inducer (allolactose) binds to the repressor protein, changing its shape so it can no longer bind to the operator. This clears the path for RNA Polymerase to transcribe the structural genes. 
110. How does the Trp Operon act as a "Repressible" system?
Answer: The operon is normally "on." When tryptophan levels are high, tryptophan acts as a corepressor, binding to the repressor protein and activating it. The active repressor then binds to the operator, blocking transcription. 
111. What is "Catabolite Repression" in the Lac Operon?
Answer: It is a global control system where Glucose is preferred over Lactose. High glucose levels lower levels, preventing the complex from binding to the promoter, which results in very low transcription even if lactose is present. 
112. Explain "DNA Methylation" and its effect on gene expression.
Answer: DNA methylation involves adding a methyl group to the C5 position of Cytosine, usually in islands. This modification typically represses gene expression by preventing transcription factors from binding or by recruiting proteins that compact the chromatin. 
113. What is Gene Silencing?
Answer: Gene silencing is a general term for switching off a gene through mechanisms other than genetic modification. This can happen at the transcriptional level (via DNA methylation/chromatin remodeling) or post-transcriptional level (via RNA interference). 
114. Define "Restriction Endonucleases" in rDNA technology.
Answer: Known as "molecular scissors," these enzymes recognize specific palindromic DNA sequences and cut the DNA at or near those sites, often creating "sticky ends" that can be joined to other DNA fragments. 
115. What is a "Cloning Vector"?
Answer: A vector is a DNA molecule (like a plasmid or bacteriophage) used as a vehicle to artificially carry foreign genetic material into another cell, where it can be replicated and/or expressed. 
116. What is the difference between "Positive" and "Negative" regulation?
Answer: In Negative regulation, a repressor protein binds to the DNA to inhibit transcription. In Positive regulation, an activator protein binds to the DNA to stimulate or increase transcription. 
117. What is "Attenuation" in the Trp Operon?
Answer: Attenuation is a secondary regulatory mechanism in prokaryotes where transcription is terminated prematurely based on the speed of translation. If tryptophan is abundant, the ribosome moves quickly, causing the mRNA to form a "terminator" hairpin loop. 
118. What are the three essential components of a Plasmid Vector?
Answer: Origin of Replication (ori): To allow independent replication. Selectable Marker: (e.g., antibiotic resistance) to identify transformed cells. Multiple Cloning Site (MCS): Containing recognition sites for various restriction enzymes. 
119. What is "Chromatin Remodeling"?
Answer: It is the dynamic modification of chromatin architecture to allow access of condensed genomic DNA to the regulatory transcription machinery. This usually involves Histone Acetylation (which loosens DNA) or ATP-dependent remodeling complexes.
120. Explain the term "Epigenetics."
Answer: Epigenetics refers to heritable changes in gene expression that do not involve changes to the underlying DNA sequence. Examples include DNA methylation and histone modifications, which act as "molecular tags."
121. What is "RNA Interference" (RNAi)?
Answer: RNAi is a biological process in which RNA molecules (like siRNA or miRNA) inhibit gene expression or translation by neutralizing targeted mRNA molecules, effectively "silencing" the gene post-transcriptionally.
122. Define "Palindromic Sequences" in DNA.
Answer: These are DNA sequences that read the same from 5' to 3' on both strands. Restriction enzymes usually recognize these sites (e.g., for EcoRI) to make precise cuts.
123. What are "Sticky Ends" and "Blunt Ends"?
Answer: Sticky Ends: Staggered cuts by restriction enzymes that leave short, single-stranded overhangs capable of hydrogen bonding. Blunt Ends: Straight cuts through both strands at the same position, leaving no overhangs.
124. What is the role of a "Selectable Marker" in a vector?
Answer: A selectable marker (like an ampicillin resistance gene) allows researchers to distinguish between host cells that have successfully taken up the plasmid (transformants) and those that have not, by growing them on a selective medium.
125. Briefly describe "Blue-White Screening."
Answer: This is a technique used to identify recombinant bacteria. It uses the lacZ gene; if a foreign DNA fragment is inserted into the lacZ gene (insertional inactivation), the bacteria cannot process X-gal and will form white colonies, while non-recombinants will be blue.
126. What is "Genomic Imprinting"?
Answer: It is an epigenetic phenomenon where certain genes are expressed in a parent-of-origin-specific manner. If a gene is imprinted, it is "silenced," meaning only the allele from one specific parent (either mother or father) is active.
127. Define "CpG Islands."
Answer: These are regions of DNA with a high frequency of cytosine and guanine nucleotide pairs linked by phosphates. They are often found in or near promoter regions and are primary targets for DNA methylation.
128. What is "Transformation" in rDNA technology?
Answer: Transformation is the process by which a host cell (like E. coli) takes up foreign DNA (a plasmid) from its environment. This is often induced in the lab using heat shock or electroporation.
129. Explain "Insertional Inactivation."
Answer: This occurs when a foreign DNA fragment is inserted into the coding sequence of a functional gene within a vector. This disrupts the gene's function, and the loss of that function (e.g., loss of antibiotic resistance or enzyme activity) is used to identify recombinant clones.
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