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UNIT D

Principles of Gene Manipulation

SYLLABUS—Recombinant DNA Technology, Selection and identification of recombinant cells, Restriction Enzymes, DNA modifying
enzymes, Cloning Vectors, Ligation, Gene transfer techniques, Gene therapy

1.

What is recombinant DNA technology?
(a) The study of natural DNA sequences

(b) The process of modifying DNA to produce
new genetic combinations

(c) The sequencing of genomes
(d) The process of protein folding

. Which enzyme is used to cut DNA at specific

sites?

(a) DNA polymerase

(b) Restriction endonuclease
(c) RNA polymerase

(d) Ligase

. Which enzyme is used to join two DNA

fragments?
(@) DNA helicase (b) DNA ligase
(c) Restriction enzyme  (d) RNA polymerase

. What is the role of a vector in recombinant

DNA technology?

(a) It degrades unwanted DNA

(b) It carries foreign DNA into a host cell
(c) It translates proteins

(d) It removes RNA from a cell

. Which of the following is NOT a commonly

used vector in genetic engineering?
(a) Plasmid (b) Bacteriophage
(c) Mitochondria (d) Cosmid

M Tools of Recombinant DNA Technology

6. Which of the following is a characteristic of a

good cloning vector?

(a) Large size

(b) Presence of antibiotic resistance genes
(c) Slow replication rate

(d) Lack of origin of replication
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10.

. Which of the following is NOT an example of a

cloning vector?
(@) pBR322
(c) Lambda phage

(b) pUC19
(d) Hemoglobin

. Which technique is used to separate DNA

fragments?
(@) PCR
(c) Southern blotting

(b) Gel electrophoresis
(d) Western blotting

. Which dye is used to visualize DNA in gel

electrophoresis?
(@) Coomassie Blue
(c) Safranin

(b) Ethidium Bromide
(d) Crystal Violet visible.

Which technique is used to amplify DNA?

(a) PCR (b) Gel electrophoresis
(c) ELISA (d) Western blotting

M Cloning and Expression

11.

12.

13.

14.

15.

Which of the following is NOT a step in

recombinant DNA technology?

(a) Isolation of DNA

(b) Digestion of DNA

(c) Hybridization of RNA

(d) Transformation into host cells

What is transformation in recombinant DNA
technology?

(a) Breaking down DNA

(b) Inserting recombinant DNA into a host cell
(c) Transcription of DNA

(d) Protein synthesis

Which of the following is used to introduce
DNA into plant cells?

(a) Agrobacterium tumefaciens

(b) E. coli

(c) Yeast

(d) Bacteriophage

Which organism is commonly used as a host
in recombinant DNA experiments?

(a) Escherichia coli (b) Plasmodium

(c) Influenza virus (d) Cyanobacteria
Which of the following is a selectable marker
in recombinant DNA technology?

(@) RNA polymerase

(b) Antibiotic resistance genes

(c) DNA helicase

(d) Restriction enzymes

7. (d 8 () 9.(b) 10.(a 11.(c)

12. (b)
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Principles of Gene Manipulation

M Applications of Recombinant DNA
Technology

16.

17.

18.

19.

20.

21.

22.

Which of the following is NOT an application of
recombinant DNA technology?

(a) Gene therapy (b) Production of insulin
(c) Cloning of plants  (d) Gold extraction
Which genetically engineered product is used
to treat diabetes?
(@) Human insulin
(c) Hemoglobin

(b) Growth hormone
(d) Cholesterol

Which crop has been genetically modified to
resist insect attacks?

(a) Bt cotton (b) Wheat
(c) Rice (d) Barley
What is the main advantage of recombinant

DNA technology in agriculture?

(a) Increased gold production

(b) Improved crop resistance to pests
(c) Faster fish breeding

(d) Production of antibiotics

What is gene therapy?

(a) Treatment of genetic disorders by inserting
normal genes

b) Use of antibiotics to cure infections
c) Replacement of entire DNA sequences
(d) Studying bacterial growth

—

Which of the following is a concern with
recombinant DNA technology?

(a) Increased biodiversity

(b) Bioethics and safety concerns

(c) Decreased antibiotic production

(d) Slower cell growth

Which regulatory body oversees recombinant
DNA research in India?
(a) FDA

(c) DBT

(b) ICMR
(d) WHO

M Basic Concepts of Recombinant Cell
Selection

23.

What is the primary goal of recombinant cell
selection?

(a) To identify non-modified cells

(b) To select cells containing recombinant DNA
(c) To amplify all cells

(d) To degrade foreign DNA

16. (d) 17.(a) 18. (a)

19. () 20. (a)

3
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24. Which of the following is NOT a method of
recombinant cell selection?

(a) Antibiotic resistance
(b) Blue-white screening
(c) PCR analysis
(d) Gram staining
25. Which of the following is a commonly used

selectable marker in recombinant DNA
technology?

(a) GFP (Green Fluorescent Protein)
(b) RNA polymerase
(c) DNA ligase
(d) Reverse transcriptase
26. What is the role of a reporter gene in
recombinant DNA technology?
(a) To cut DNA
(b) To help visualize recombinant cells
(c) To replicate DNA
(d) To destroy unwanted DNA

27. Which gene is used in blue-white screening?
(@) lacZ (b) rbcL
(c) tRNA synthetase (d) Polymerase beta

M Selection Techniques
28. What is the basis of antibiotic resistance
selection?

(a) Recombinant cells survive due to antibiotic
resistance genes

(b) Recombinant cells turn blue
(c) Recombinant cells stop dividing
(d) Recombinant cells produce lactic acid
29. Which antibiotic is commonly used for
recombinant selection in E. coli?
(a) Penicillin (b) Ampicillin
(c) Streptomycin (d) Tetracycline
30. How does blue-white screening distinguish
recombinant colonies?
(a) Recombinant colonies remain white
(b) Recombinant colonies turn blue
(c) Recombinant colonies do not grow
(d) Non-recombinant colonies turn white
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Principles of Gene Manipulation

32. Which technique amplifies DNA to confirm
recombinant cell identity?

(a) Western blotting (b) Southern blotting
(c) PCR (d) ELISA

M Identification Methods

33. Which blotting technique is used to confirm
the presence of inserted DNA?

(a) Western blotting (b) Southern blotting
(c) Northern blotting (d) Dot blotting
34. Which method uses fluorescent probes to
identify recombinant cells?
(a) FISH (Fluorescence in situ Hybridization)
(b) Western blotting
(c) Gel electrophoresis
(d) Gram staining
35. Which of the following is a screening method
based on enzymatic activity?
(a) Colony hybridization
(b) Blue-white screening

(c) Flow cytometry (d) X-ray crystallography

36. What is the purpose of colony PCR in
recombinant selection?
(a) To purify recombinant proteins
(b) To amplify target DNA in bacterial colonies
(c) To separate recombinant proteins
(d) To sequence recombinant DNA
37. Which method uses a radioactive probe to
detect specific recombinant sequences?
(a) Southern blotting
(b) Blue-white screening
(c) ELISA
(d) Gram staining

M Advanced Identification Techniques
38. Which technique uses flow cytometry for
recombinant cell selection?
(a) Sorting based on fluorescence
(b) Sorting based on weight
(c) Sorting based on magnetic properties
(d) Sorting based on density

39. What is the principle of a DNA microarray?
(a) Detects gene expression using hybridization
(b) Measures protein size
(c) Separates DNA by size
(d) Detects antibodies

32. (c) 33.(h) 34.(a)

35. (b) 36. (b)

37. (a)

5
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40. What does real-time PCR (qPCR) detect in
recombinant cells?

(a) DNA sequences in real-time
(b) Protein sequences
(c) Enzyme activity
(d) Cell morphology
41. Which spectroscopic method can verify
recombinant protein production?
(@) UV-Vis spectroscopy (b) Mass spectrometry
(c) Raman spectroscopy (d) FTIR spectroscopy
42. Which enzyme can be used as a fusion marker
for identifying recombinant cells?
(a) Luciferase (b) Amylase
(c) Lipase (d) Trypsin
M Practical Applications
43. Why is an inducible promoter
recombinant DNA selection?
(a) To control gene expression when needed
(b) To constantly express the gene
(c) To stop cell growth
(d) To degrade recombinant DNA

used in

44. Which selection marker is commonly used in
mammalian cells?

(@) Neomycin resistance gene
(b) Kanamycin resistance gene
(c) X-gal
(d) Tetracycline resistance gene
45. What is a common issue in recombinant
selection?
(a) False positives
(b) Increased cell growth
(c) Reduced DNA replication
(d) No transformation

M Restriction Enzymes

46. What is the function of restriction enzymes in
recombinant DNA technology?
(a) To synthesize DNA
(b) To cut DNA at specific sequences
(c) To replicate DNA
(d) To transcribe DNA

47. Which of the following is a Type Il restriction
enzyme?
(a) EcoRl
(b) DNA polymerase
(c) Reverse transcriptase
(d) Ligase

40. (@) 41.(b) 42. (@) 43.(a) 44.(a)

45. (a)
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Principles of Gene Manipulation 7

48. Which type of restriction enzyme cuts at a 48. 9 ypR o ufddy vosH Ue fafte ugam
specific recognition site? RIS T Pred §?
(@) Type | (b) Type I

(@) TP | (b) TP |l
(c) Type Il (d) Type IV () TBR Il (d) R IV

49. Which enzyme produces sticky ends when | 49, &7 w1 tosa Sivw 31 Pred wwa fofn R
cutting DNA? I BT §?
(@) EcoRl () Alu @ EcoRl (6) Alu
(c) Haelll (d) DNA ligase (c) Haelll () e foas

50. What type of DNA ends does Haelll generate? 50. Haelll fF%1 F@R % ST RR Ias a1 2?
(a) Sticky ends (b) Blunt ends (a) fafery R (b) P& R
(c) Overhanging ends  (d) Circular ends (c) Bead gY RR (d) eTBR R

B DNA Modifying Enzymes
51. Which enzyme synthesizes DNA from an RNA

B SITAT SMfPd BRA a1 Uesy

template? 51, 9 @ U39 ARTAT WA A SITAT Bl
(a) DNA polymerase IO B %?
(b) Reverse transcriptase (a) SITTT ST (b) Rt gafopres
(c) Ligase (c) fosrt (d) wfcrder gotrgH
(d) Restriction enzyme 52. et fosis &1 Brf F@ B2
52. What is the function of DNA ligase? () STTTY T H 2
(a) Cuts DNA (0) Joins DNA fragments (b) SITTY & THST FI WS |
(c) Transcribes DNA  (d) Unwinds DNA (c) €T z’; ”'?'MS'% B B
: (d) ST I Ered
53. \Iljvnx:lgndeg;yme removes phosphates from 53. B a1 ¢ S % Rl 4 whebe @ g 2
(a) DNA polymerase  (b) Exonuclease (a) ST TSRS (b) TERAIFBTS
(c) Alkaline phosphatase (c) &g BRWTS (d) STRUAY YIS
(d) RNA polymerase 54. B W1 TogH AP F ARM YT B RIS
54. Which enzyme fills in DNA gaps during B AR R?
replication? (a) SN TS (b) T
(a) DNA polymerase | (b) Ligase ORSIRIESE (d) Rad grafpaes
(c) Endonuclease (d) Reverse transcriptase 55. RTAT-SITT GHY ¥ ARTAT &) faafed & &
55. Which enzyme is used to degrade RNA in fou fa domsm &1 SwEm fEm s §?
RNA-DNA hybrids? (a) RNase H (b) DNase |
(@) RNase H (b) DNase | (c) uferder UoirgH (d) @14
c) Restriction enzyme (d) Ligase
.c|()- o yme (d) Lig B TR 2
oning Vectors 56. FAT JFe B ST FT B ?
56. What is the purpose of a cloning vector? (a) DNA 1 9T
(a) To amplify DNA .(b) To transcribe mRNA (b) MRNA & TRISRad o=
(c)To break dqwn proteins () T B e
(d) To modify ribosomes (d) XTSI B AR BT
97. Which of the Qfollowing is NOT a common 57 fafaRed § A PF 1 AT TSI Jaex T8 §7?
?;?;'lggn:;sz- (b) Bacteriophages (@ (b)
phag (c) ATECBRgAT (d) DTS

(c) Mitochondria (d) Cosmids

48. (b) 49.(a) 50.() 51.(b) 52.(h) 53.(c) 54.(a) 55.(a) B56.(a) 57.(c)



58. Which plasmid is commonly used as a cloning

vector?
(@) pBR322 (b) tRNA
(c) rRNA (d) Histones

59. Which feature makes a plasmid suitable as a
cloning vector?

(a) Large size
(b) Multiple antibiotic resistance genes
(c) Ability to self-replicate
(d) Presence of mitochondria
60. Which vector can carry the largest DNA
fragments?
(a) Plasmids
(b) Bacteriophage lambda
(c) BACs (Bacterial Artificial Chromosomes)
(d) Cosmids

M Ligation

61. Which enzyme is used for DNA ligation?
(@) DNA ligase
(b) DNA polymerase
(c) Restriction enzyme
(d) Reverse transcriptase

62. Which cofactor is required for DNA ligation?
(a) ATP (b) NADH  (c) GTP (d) FAD

63. Which type of DNA ends require the highest
efficiency for ligation?
(a) Sticky ends
(c) Overhanging ends

(b) Blunt ends
(d) Circular DNA
64. What is a transformation in recombinant DNA
technology?
(a) Uptake of foreign DNA by a cell
(b) Cutting DNA with restriction enzymes
(c) Synthesizing RNA from DNA
(d) Protein modification

65. Which ligase is commonly used in molecular

cloning?
(a) T4 DNA ligase (b) DNA polymerase I
(c) EcoRl (d) Helicase

M Practical Applications
66. What temperature is ideal for DNA ligation?
(@) 4°C (b) 16°C  (c) 37°C (d) 60°C
67. Which factor affects DNA ligation efficiency?
(@) DNA concentration (b) Protein folding
(c) Oxygen levels (d) pHof 2
58. (@ 59.(c) 60. (c)

61. (3) 62. (a)

63. (b)
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58. ¥R dae} & ©U ¥ IR W) fha wiRkas
P WA fHan s 3?
(a) pBR322 (b) tRNA
(c) rRNA (d) feem

59, B9 W fadiwar wifkas B T 9gex B wg |
UG TR & P
(a) 9T 3PN
(b) B3 TEAeH TfARIER Sis
(0) RI-TRIGRY PR B e
(d) wTseIHif~gar & IuRefy

60. DI A JFR FIN IS DNA THS & 11 Tharl g2
(a) WIS (b) JFEIRATHST FFeeT
(c) i (YFRTS el wmrm)
(d) BIfs

| BGE|

61. o §eF & U B Torg &1 SwAn fba S g ?
(@) SITY TSt (b) ST dfSHRS
(c) wfcder dorgH (d) Rawi grafpuca

62. DNA ferre & forg I a1 Brbaex T g ?
(@) ATP () NADH (c) GTP  (d) FAD

63. fa R ¥ DNA R @t forem & forg wat
AP Teral P AaTIDBaT gl g2
(a) Reat dew (fufg RR)
(b) seie Ugw (wHad RR)
(c) AR U9 (dledwd RR)
(d) WdzelR DNA (qT@R DNA)

64. Rapiffaic DNA Saeirciiolt # giawiies w1 3?2
(a) P RT facel DNA &1 sraemyor
(b) YR T TAERT §RT DNA B HreT
(c) DNA 3 RNA &1 AT
CORIFERNIES]

65. HiferrgeR g d AR W fFw ads @
S9AAT fbar e R°?
(a) T4 DNA <SS
(c) EcoRl

(b) DNA drefrRst Il
(d) gefrest

N aRERe g

66. DNA forrem & forg ameet aow™ @ 3?2

@4°C  (b)16°C  (c)37°C  (d) 60°C
67. D9 W BRE DNA forieq & Teran & gaifda
P §?
(a) DNA sigdn (b) MEF Bifes
(ORIENISERSN (d) 2 &1 pH
64. (a) 65.(a) 66.(b) 67.(a)
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68. What is a "self-ligation" event?
(a) A vector ligating to itself without an insert
(b) A vector ligating to another vector
(c) DNA ligase degrading DNA
(d) A cell rejecting recombinant DNA

69. How can self-ligation be prevented?
(a) Using alkaline phosphatase
(b) Adding more DNA ligase
(c) Lowering temperature
(d) Increasing salt concentration

70. Which
ligation?
(a) Gel electrophoresis (b) Gram staining
(c) Spectrophotometry (d) PCR

M Gene Transfer Techniques

technique confirms

71. Which of the following is a physical method of

gene transfer?
(a) Electroporation
(c) Transduction

(b) Transformation
(d) Conjugation

72. Which gene transfer technique uses viruses to

deliver genes?

(a) Electroporation

(b) Microinjection

(c) Transduction

(d) Liposome-mediated transfer

73. Which of the following is a chemical method of

gene transfer?

(a) Liposome-mediated transfer
(b) Biolistics

(c) Electroporation

(d) Microinjection

74. Which technique involves using a fine needle

to directly inject DNA into the nucleus?
(a) Microinjection (b) Electroporation
(c) Transformation (d) Transfection

75. Which method is commonly used to transfer

genes into plant cells?
(a) Biolistics (Gene gun) (b) Microinjection
(c) Transduction (d) Electroporation

76. Which bacteria are commonly used for gene

transfer in plants?
(a) Escherichia coli
(b) Agrobacterium tumefaciens
(c) Streptococcus pneumoniae
(d) Bacillus subtilis

68. (2) 69.(2) 70.(2 71.(2 72 (c)

successful

68

69.

70.

. Aop-forie@’ "e T ¥

(a) JFex @ o1 g9 & W@ A S

(b) TP 9N B TAX dae | oI

(c) DNA oTs31oT §RT DNA &1 faerest

(d) I3 gRT Rapiffaric DNA & SRATHR
PHRAT

JAep-foreq & BA NdT I FhaT 7?2

(a) Slehflg HRBCST BI ST HD

(b) 21ferw DNA argaret firerax

(c) TTIHT HH Hb

(d) Ta9T Aigdl IgIhR

DH W THNP ABd foreE B gfe A 3?7
(8) STef FeaIORRE  (0) I W
(C) FLIBICIH (d) PCR

B SF SiwR dde

"

72.

13.

74,

75.

76

73. (3)

. FfoRea % A < gier & e I . @
??
(a) FAFZTIRE
(c) giasae
fa oM gHR aeie ¥ ik & fJafka s
¥ fom R &1 SuAF fhan < 37
(a) SATZITREI
(ORIEEIESERE]
(o) iasae
(d) fordraH-AeTReT SRIHY
fafolRea § 3 9 gwr @ ImfRe i
D W R
(a) foraIM-HERY SRIWR (b) IrATfaRea
(C) SIFLIHRT (d) HTgPISOTeFT
fa a@de d DNA &1 1Y 1% A $oiae a9
¥ forg te aeh g3 &1 SuAn fFH s R?
(a) HTSEPIOTE (DEECHEIRE]
(c) SIRI®THIN (d) ST
ey PIR@EEN § SN gieR BRY & forw
IR IR fFa I &1 Suaw fan < 7?7
(a) STAfeRed (ST 79)(b) ATSPISoTa
(c) giesTer (d) geFgIURT
. Al ¥ S g & forg sk TR a5 Sy
B WA fHar wman §?
() TRl Pleiry
(b) THRFEIRTT efamiog
() FCIBIBT AT
(

)
d) IRyerg wafeford

76. (b)

74. (@) 75.(a)
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1.

18.

179.

80.

Which of the following is NOT a viral vector
used in gene transfer?

(a) Retrovirus
(c) Plasmid

(b) Adenovirus
(d) Lentivirus
Which type of gene transfer involves direct
uptake of naked DNA by bacterial cells?
(@) Transduction (b) Conjugation
(c) Transformation
(d) Liposome-mediated transfer
Which of the following enhances DNA uptake
in bacterial transformation?
(a) Heat shock and CaCl? treatment
(b) DNA ligase
(c) PCR
(d) Electrophoresis
Which vector is commonly used for large gene
transfer?
(a) Plasmid
b) Bacteriophage
) Bacterial Artificial Chromosome (BAC)

(
(c
(d) Cosmid

M Gene Therapy

81.

82.

83.

84.

What is the main goal of gene therapy?

(a) To create mutations

(b) To correct genetic defects

(c) To remove all genes from a cell

(d) To produce bacterial colonies

Which type of gene therapy targets only
somatic cells?

(a) Germline gene therapy

(b) Somatic gene therapy

(c) CRISPR gene editing

(d) Cloning

Which disorder was the first to be treated
using gene therapy?

(a) Cystic fibrosis

(b) Severe Combined Immunodeficiency (SCID)
(c) Hemophilia

(d) Alzheimer's disease

Which viral vector is commonly used in gene
therapy?

(a) Adenovirus

(c) Mycobacterium

(b) E. coli
(d) Bacillus subtilis

77. (c) 78.(c) 79.(2) 80.(c) 81.(b)
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=1 4 ¥ T SwEn B o R
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(b) DNA TSt
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(d) SRR
80. 93 oI ¢ig®R & forT IR W fhw Jaex B
S9N b e R°?
(a) TS
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(o) JFIRT e B (BAC)
(d) B

B <9 2R (Gene Therapy)
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82.

83.

84.
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(c) CRISPR <+ ufefém
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85.

86.

871.

88.

89.

90.

91.

92.

93.

Which type of gene therapy affects future
generations?

(@) Somatic gene therapy

(b) Germline gene therapy

(c) Ex vivo gene therapy

(d) In situ hybridization

Which method delivers genes into cells

outside the body before transplanting them
back?

(@) In vivo therapy
(c) In situ therapy

(b) Ex vivo therapy

(d) Direct injection
What is a potential risk of using viral vectors in
gene therapy?

(@) Mutation in the target gene

(b) Immune response against the virus

(c) Increased antibiotic resistance

(d) Reduced cell growth

Which gene-editing tool allows precise
modification of DNA sequences?

(@) CRISPR-Cas9 (b) PCR

(c) DNA ligase (d) Western blot

Which disorder is a common target for gene
therapy?

(a) Cystic fibrosis
(c) Tuberculosis

(b) Malaria

(d) Common cold
Which technique is used to silence gene
expression in gene therapy?

(@) RNA interference (RNAI)

(b) PCR

(c) Gel electrophoresis

(d) Southern blotting

Which is NOT an advantage of gene therapy?
(a) Potential to cure genetic diseases

(b) One-time treatment

(c) High risk of immune response

(d) Can replace defective genes

Which cell type is commonly targeted in gene
therapy for blood disorders?

(a) Neurons (b) Hepatocytes

(c) Hematopoietic stem cells

(d) Muscle cells

Which company was the first to receive
approval for a gene therapy drug?

(@) Novartis (b) Gilead

(c) Pfizer (d) Roche
85. (b) 86. (b) 87. (b)

88. (a) 89. ()

90. (a)
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(a) ATARIH T BT S BRA DI &

(b) U IR BT SUAR

(c) wierer wfaforar o1 S SRaw

(d) Sgel S @1 TfoRenfia

b fIpR] ¥ fou 9 RGO A 5w R A
PRI B AT dfea fHar s g2

(a) X1

(b) BUCTATSEH

() BRI A o™

(d) AraTeft ST

&9 ST 3 <9 R a1 F forg gl JeR) wa Hi?
(a) AT (b) frferTs
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94. What is the biggest challenge in gene therapy?

95. Which ethical

10.

11.

12.

13.

. (b)

- (0)

. (b)

(a) Delivering genes efficiently
(b) DNA replication

(c) Enhancing bacterial growth
(d) Reducing ATP production

issue is associated with

germline gene therapy?

(@) Unintended mutations

(b) Increased food production
(c) Faster cell growth

(d) Increased bacterial infection

94. (a) 95. (a)

Learning Media Publication

94. 5 IR\ ¥ WA T FARN T R?
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(c) It I gfg
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SOLUTION

Recombinant DNA technology involves
combining DNA from different sources to create
genetically modified organisms.

Restriction enzymes recognize and cut
specific  DNA sequences, allowing genetic

modifications.

. (b) DNA ligase seals nicks in DNA, joining

fragments to form a recombinant molecule.

. (b) Vectors, such as plasmids and viruses, are

used to introduce recombinant DNA into host
cells.

. (c) Plasmids, bacteriophages, and cosmids are

commonly used as vectors; mitochondria are not.

. (b) A good vector should have an origin of

replication and a selectable marker, such as
antibiotic resistance genes.

. (d) Hemoglobin is a protein, not a vector used in

cloning.

. (b) Gel electrophoresis separates DNA fragments

based on size using an electric field.

Ethidium Bromide binds to DNA and
fluoresces under UV light, making the bands
visible.

(a) Polymerase Chain Reaction (PCR) is used to
amplify specific DNA sequences.

(c) Hybridization of RNA is not a direct step in
recombinant DNA technology; the process
mainly involves DNA.

(b) Transformation is the process of introducing
recombinant DNA into a host organism.

(a) Agrobacterium tumefaciens naturally transfers
DNA into plant cells using its Ti plasmid.

14.

15.

16.

19.

20.

21.

22.

23.

24.

25.

(a) E. coliis a commonly used host organism due
to its rapid growth and well-studied genetics.

(b) Selectable markers like antibiotic resistance
genes help identify cells containing recombinant
DNA.

(d) Recombinant DNA technology is used in
medicine, agriculture, and biotechnology but not
in gold extraction.

. (@ Recombinant insulin is produced using

genetically modified bacteria for diabetes

treatment.

. (@) Bt cotton contains a gene from Bacillus

thuringiensis that provides resistance against
insect pests.

(b) Genetically modified crops can resist pests,
reducing the need for chemical pesticides.

(a) Gene therapy introduces functional genes to
replace defective ones, treating genetic
disorders.

(b) Ethical concerns include
ecological effects, genetic privacy,
bioterrorism risks.

unintended
and

(c) The Department of Biotechnology (DBT)
regulates recombinant DNA research in India.

(b) Recombinant cell selection helps identify and
isolate cells that successfully incorporated
foreign DNA.

(d) Gram staining is a method for bacterial
classification, not for selecting recombinant cells.

(@) GFP helps identify recombinant cells by
emitting fluorescence under UV light.
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26

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

. (b) Reporter genes like GFP produce observable
signals to confirm recombinant DNA presence.

(@) The lacZ gene encodes B-galactosidase,
which is used in blue-white screening to
differentiate recombinant from non-recombinant
colonies.

(a) Vectors carrying antibiotic resistance genes
help select recombinant cells by allowing only
resistant ones to grow.

(b) Plasmid vectors often carry ampicillin
resistance genes to select transformed cells.

(@) In blue-white screening, recombinant cells
lack functional -galactosidase and remain white.

(a) X-gal is a synthetic substrate that turns blue
when cleaved by pB-galactosidase in
non-recombinant cells.

(c) PCR is used to amplify and detect specific
recombinant DNA sequences in transformed
cells.

(b) Southern blotting detects specific DNA
sequences in recombinant cells.

(a) FISH uses fluorescently labeled DNA probes
to detect target sequences in cells.

(b) Blue-white screening uses enzymatic activity
of B-galactosidase to differentiate recombinant
and non-recombinant colonies.

(b) Colony PCR allows quick identification of
recombinant DNA directly from bacterial
colonies.

(@) Southern blotting uses a radioactive or
fluorescent probe to detect specific DNA
sequences.

(a) Flow cytometry sorts recombinant cells based
on fluorescent marker expression.

(a) DNA microarrays use hybridization to detect
specific gene sequences in recombinant cells.

(@) gPCR quantifies recombinant DNA
sequences in real time using fluorescent
markers.

(b) Mass spectrometry identifies recombinant
proteins by analyzing their molecular weight and
composition.

(@) Luciferase produces bioluminescence,
allowing recombinant cells to be identified easily.

(@) Inducible promoters allow gene expression
only when required, improving selection
efficiency.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.
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(@) Neomycin resistance genes help select
recombinant mammalian cells.

(@) Non-recombinant cells can sometimes
survive, leading to false-positive results.

(b) Restriction enzymes recognize specific
sequences and cut DNA at or near these sites.

(a) EcoRl is a widely used Type Il restriction
enzyme that cuts DNA at GAATTC sequences.

(b) Type II restriction enzymes cut at specific
palindromic sequences, making them ideal for
cloning.

(a) EcoRlI cuts DNA asymmetrically, leaving sticky
ends that help in ligation.

(b) Haelll cuts DNA at GGCC, producing
blunt-ended fragments.

(b) Reverse transcriptase is used to synthesize
complementary DNA (cDN(a) from mRNA.

(b) DNA ligase forms phosphodiester bonds
between DNA fragments during cloning.

(c) Alkaline phosphatase prevents self-ligation of
vectors by removing phosphate groups from
DNA ends.

(a) DNA polymerase | fills in missing nucleotides
by extending DNA strands.

(a) RNase H removes RNA primers or degrades
RNA in RNA-DNA hybrid molecules.

(@) Cloning vectors are used to carry and
replicate foreign DNA fragments in host cells.

(c) Mitochondria are cellular organelles, not
cloning vectors.

(a) pBR322 is one of the earliest and most
commonly used plasmid vectors.

(c) Cloning vectors must have an origin of
replication (ORI) to replicate independently in
host cells.

(c) BACs can carry large DNA inserts, up to 300
kb, making them ideal for genomic libraries.

(a) DNA ligase joins DNA fragments by forming
phosphodiester bonds.

(a) ATP provides energy for DNA ligase to form
bonds between DNA fragments.

(b) Blunt-end ligation is less efficient than
sticky-end ligation due to the absence of base
pairing.

(a) Transformation is the process of introducing
recombinant DNA into a host cell.
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65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

(a) T4 DNA ligase efficiently joins both sticky and
blunt-ended DNA fragments.

(b) Ligation reactions are usually performed at
16°C to ensure optimal enzyme activity.

(a) Higher DNA concentration increases ligation
efficiency by bringing DNA ends closer together.

(a) Self-ligation results in empty vectors without
recombinant DNA inserts.

(a) Alkaline phosphatase removes phosphate
groups, preventing vector self-ligation.

(a) Gel electrophoresis separates and visualizes
ligated DNA fragments.

(a) Electroporation uses electrical pulses to
create pores in the cell membrane, allowing DNA
entry.

(¢) Transduction is the process where
bacteriophages or viral vectors transfer genetic
material into host cells.

(a) Liposomes are lipid vesicles that encapsulate
DNA and fuse with cell membranes to deliver
genes.

(a) Microinjection is a precise technique where
DNA is injected directly into the nucleus of a
target cell.

(a) Biolistics, or the gene gun method, shoots
DNA-coated gold or tungsten particles into plant
cells.

(b) Agrobacterium tumefaciens contains the Ti
plasmid, which facilitates gene transfer in plants.

(c) Plasmids are circular DNA molecules used in
non-viral gene transfer, not viral vectors.

(c) Transformation occurs when bacteria take up
foreign DNA from their environment without a
vector.

(a) Calcium chloride and heat shock increase
membrane permeability, facilitating DNA entry
into bacteria.

(c) BACs can carry large DNA fragments, making
them suitable for large gene transfers.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.
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(b) Gene therapy is used to introduce or correct
faulty genes in patients with genetic disorders.

(b)  Somatic gene  therapy  modifies
non-reproductive cells and does not pass
changes to offspring.

(b) The first successful gene therapy treated
SCID using an adenovirus vector.

(@) Adenoviruses can efficiently  deliver
therapeutic genes to human cells.

(b) Germline gene therapy modifies reproductive
cells, passing genetic changes to future
generations.

(b) Ex vivo therapy involves gene modification
outside the body before reinsertion into the
patient.

(b) Some patients develop an immune response
that may neutralize viral vectors, reducing therapy
effectiveness.

(a) CRISPR-Cas9 is a revolutionary gene-editing
tool that precisely modifies target DNA
sequences.

(a) Gene therapy aims to correct the faulty CFTR
gene responsible for cystic fibrosis.

(@) RNAI uses small RNA molecules to block gene
expression at the mRNA level.

(c) Immune reactions can limit the success of
gene therapy and are considered a challenge,
not an advantage.

(c) Blood disorders like sickle cell anemia are
treated by modifying hematopoietic stem cells.

(@) Novartis' drug Zolgensma was the first
FDA-approved gene therapy for spinal muscular
atrophy.

(a) Efficient gene delivery is a major challenge
due to immune responses and vector limitations.

(a) Germline gene therapy raises concerns about
unintended mutations and long-term effects.



. Which enzyme is essential for creating
recombinant DNA by joining sticky ends?

(a) DNA polymerase

(b) DNA ligase

(c) Restriction enzyme
(d) Reverse transcriptase

. pBR322 is a commonly used:
(a) Bacteriophage vector

(b) Bacterial plasmid vector

(c) Yeast artificial chromosome
(d) Human viral vector

. EcoRl recognizes and cuts which palindromic
sequence?

(a) GAATTC (b) GGATCC
(c) AAGCTT (d) GATC
. Blue-white screening relies on disruption of:
(a) amphiaene (b) lacZ gene
(c) ori site (d) tetfigene

. Agrobacterium tumefaciens is used to transfer
genes into:

(a) Animal cells
(c) Yeast cells

(b) Plant cells
(d) Bacterial cells

. Which vector can carry the largest DNA inserts?
(a) Plasmid (5-10 kb)  (b) Cosmid (35-45 kb)
(c) BAC (100-300 kb)  (d) Phagemid (10-20 kb)
. Reverse transcriptase synthesizes:

(a) DNA from RNA

(b) RNA from DNA

(c) Protein from RNA

(d) DNA from protein

. The purpose of a selectable marker in vectors
is to:

(a) Increase plasmid size

(b) Identify transformed cells

(c) Enhance DNA replication

(d) Prevent DNA degradation

. Which technique introduces DNA into cells
using electric pulses?
(a) Microinjection

(c) Lipofection

(b) Electroporation
(d) Biolistics
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10.

11

12.

13.

14.

15.

16.

17.

18.

Sanger sequencing requires:
(a) Taq polymerase and ddNTPs
(b) Restriction enzymes

(c) DNA ligase

(d) Reverse transcriptase

. A cosmid vector contains:

(a) Lambda phage cos sites

(b) T7 promoter

(c) SV40 origin (d) Yeast ARS

Which enzyme is NOT used in molecular
cloning?

(a) Alkaline phosphatase

(b) Polynucleoctide kinase

(c) Protease (d) Tag polymerase
The first step in recombinant DNA technology
is:

(a) Ligation

(b) Isolation of genetic material

(c) Transformation

(d) Restriction digestion

Terminator technology in GM crops aims to:
(a) Increase yield

(b) Produce sterile seeds

(c) Enhance drought resistance

(d) Improve nutrient content

Which cloning host is preferred
post-translational modifications?

(a) E. coli

(b) Saccharomyces cerevisiae

(c) Bacillus subtilis

(d) Agrobacterium

for

The "ori" site in plasmids is essential for:

(a) Antibiotic resistance (b) DNA replication
(c) Gene expression (d) Protein purification
Golden Rice
produce:

(a) Vitamin C
(b) B-carotene (Vitamin A precursor)
(c) Iron

(d) Omega-3 fatty acids

is genetically modified to

A genomic library contains:

(a) Only expressed genes

(b) All DNA fragments of an organism
(c) Mitochondrial DNA only

(d) Protein sequences

10.

11.

12.

13.

14.

15.

16.

17.

18.
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IR AR & o smaws B

a) Taq Ul R 3R ddNTPs

b) RRza™ doms=

c) DNA s

d) Rad grafees

TH PIRFS IFeX F g B

(a) <IST Wl cos AISCH

(b) T7 wHIex

(c) SV40 SRR

(d) ¥Re ARS

DIF W1 TSI MG FAT  Teh gl e ?
(a) 3TeHelTgd HIRWSST

(b) dfe=yfaeracigs HIgel

(c) HreSt

d) Taq AreimRS

ﬁ-ﬁrﬁzﬁ-e DNA Arenfiast # ugen axur :

A
v

N
B mufid g 7P

(a) E. coli

(b) Saccharomyces cerevisiae

(c) Bacillus subtilis (d) Agrobacterium
wfors 3§ 'or! WIST 3MAYIH BT B

a) TEmaifed ufeRiyg & forg

b) DNA Tfcrefa & forg

(c) > afraafp & forg

d) UIeH Ylgdor & forg

Meed TEH AMARF w9 | FAfda g B
(a) faerf™ C Sod &= & fory

(b) B-IREH (e A gdadh) Sooa o= & forg
(c) MR I B & forg

(d) 3AT-3 et TRTS Sad v & forg

T SiHfaE A § g ¥

(a) Pael & SN

(b) <t <fta & |+t DNA s

(c) Pad ATSCIPi~gad DNA
(

)
d) A 3rgA




Principles of Gene Manipulation

19. Which vector replicates in both E. coli and

17

19. dF A IFR E. coli AR de M F wfagla

yeast? Pl §?
(a) YAC . (o) Shuttle vector (a) YAC (b) TreeT deex
(c) Phagemid (d) BAC (c) Beifirs (d) BAC

20. RNA interference (RNAi) works by:

(a) Blocking transcription
(b) Degrading target mRNA
(c) Inhibiting translation

(d) Mutating DNA

20. RNA SeX%R¥ (RNAI) &M $Ral B
(a) TAfPEM @I TSE TP
(b) e mRNA & faefed e
(c) SRIATH BT AdHa
(

)
d) DNA @1 SaRRafda #=e
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