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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

2. Which enzyme is used to cut DNA at specific
sites?

(a) DNA polymerase

(b) Restriction endonuclease

(c) RNA polymerase

(d) Ligase

3. Which enzyme is used to join two DNA
fragments?

(a) DNA helicase (b) DNA ligase

(c) Restriction enzyme (d) RNA polymerase

4. 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

5. Which of the following is NOT a commonly
used vector in genetic engineering?

(a) Plasmid (b) Bacteriophage

(c) Mitochondria (d) Cosmid

n 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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UNIT 01

1. efjkeâe@efcyeveWš [erSveS šskeäveesuee@peer keäÙee nw?
(a) Øeeke=âeflekeâ [erSveS Deveg›eâceeW keâe DeOÙeÙeve
(b) veS DeevegkebefMekeâ mebÙeespeve yeveeves kesâ efueS [erSveS keâes

mebMeesefOele keâjves keâer Øeef›eâÙee
(c) peerveesce keâe Deveg›eâceCe
(d) Øeesšerve heâesefu[bie keâer Øeef›eâÙee

2. [erSveS keâes efkeefMe<š mLeeveeW hej keâešves kesâ efueS efkeâme
SbpeeFce keâe GheÙeesie efkeâÙee peelee nw?
(a) [erSveS hee@ueercejsÌpe
(b) jsefmš^keäMeve Sb[esvÙetefkeäueSÌpe
(c) DeejSveS hee@ueercejsÌpe
(d) ueeFiesÌpe

3. oes [erSveS Keb[eW keâes peesÌ[ves kesâ efueS efkeâme SbpeeFce keâe
GheÙeesie efkeâÙee peelee nw?
(a) [erSveS nsueerkesâÌpe (b) [erSveS ueeFiesÌpe
(c) jsefmš^keäMeve SbpeeFce (d) DeejSveS hee@ueercejsÌpe

4. efjkeâe@efcyeveWš [erSveS šskeäveesuee@peer ceW keskeäšj keâer keäÙee Yetefcekeâe 
nw?
(a) Ùen DeveekeMÙekeâ [erSveS keâes ve<š keâjlee nw
(b) Ùen efkeosMeer [erSveS keâes nesmš keâesefMekeâe ceW ues peelee nw
(c) Ùen Øeesšerve keâe Devegkeeo keâjlee nw
(d) Ùen keâesefMekeâe mes DeejSveS keâes nšelee nw

5. efvecveefueefKele ceW mes keâewve mee pesvesefškeâ FbpeerefveÙeefjbie ceW
meeceevÙeleŠ GheÙeesie efkeâÙee peeves keeuee keskeäšj veneR nw?
(a) hueeefpce[ (b) yewkeäšerefjÙeesheâspe
(c) ceeFšeskeâe@efv[^Ùee (d) keâe@efmce[
efjkeâe@efcyeveWš [erSveS šskeäveesuee@peer kesâ GhekeâjCe

6. Skeâ DeÛÚs keäueesefvebie keskeäšj keâer keäÙee efkeMes<elee nw?
(a) yeÌ[e Deekeâej
(b) SbšeryeeÙeesefškeâ ØeeflejesOeer peerve keâer GheefmLeefle
(c) Oeerceer Øeefleke=âefle oj
(d) Øeefleke=âefle cetue keâer DevegheefmLeefle

1. (b) 2. (b) 3. (b) 4. (b) 5. (c) 6. (b)



7. Which of the following is NOT an example of a
cloning vector?

(a) pBR322 (b) pUC19

(c) Lambda phage (d) Hemoglobin

8. Which technique is used to separate DNA
fragments?

(a) PCR (b) Gel electrophoresis

(c) Southern blotting (d) Western blotting

9. Which dye is used to visualize DNA in gel
electrophoresis?

(a) Coomassie Blue (b) Ethidium Bromide

(c) Safranin (d) Crystal Violet visible.

10. Which technique is used to amplify DNA?

(a) PCR (b) Gel electrophoresis

(c) ELISA (d) Western blotting

n Cloning and Expression
11. 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

12. 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

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

(a) Agrobacterium tumefaciens

(b) E. coli

(c) Yeast

(d) Bacteriophage

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

(a) Escherichia coli (b) Plasmodium

(c) Influenza virus (d) Cyanobacteria

15. Which of the following is a selectable marker
in recombinant DNA technology?

(a) RNA polymerase

(b) Antibiotic resistance genes

(c) DNA helicase

(d) Restriction enzymes
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7. efvecveefueefKele ceW mes keâewve mee keäueesefvebie keskeäšj keâe GoenjCe
veneR nw?
(a) pBR322 (b) pUC19

(c) uewcy[e heâspe (d) nerceesiueesefyeve
8. [erSveS Keb[eW keâes Deueie keâjves kesâ efueS efkeâme lekeâveerkeâ keâe

GheÙeesie efkeâÙee peelee nw?
(a) PCR (b) pesue Fueskeäš^esheâesjsefmeme
(c) meove& yuee@efšbie (d) kesmšve& yuee@efšbie

9. pesue Fueskeäš^esheâesjsefmeme ceW [erSveS keâes osKeves kesâ efueS efkeâme
[eF& keâe GheÙeesie efkeâÙee peelee nw?
(a) keâtceemeer yuet (b) SefLeef[Ùece yeÇesceeF[
(c) mewØeâsefveve (d) ef›eâmšue keeÙeuesš

10. [erSveS keâes ØekeefOe&le keâjves kesâ efueS efkeâme lekeâveerkeâ keâe
GheÙeesie efkeâÙee peelee nw?
(a) PCR (b) pesue Fueskeäš^esheâesjsefmeme
(c) ELISA (d) kesmšve& yuee@efšbie
keäueesefvebie Deewj SkeämeØesMeve

11. efvecveefueefKele ceW mes keâewve mee efjkeâe@efcyeveWš [erSveS
šskeäveesuee@peer ceW Skeâ ÛejCe veneR nw?
(a) [erSveS keâe Deueieeke
(b) [erSveS keâe heeÛeve
(c) DeejSveS keâe mebkeâjCe
(d) nesmš keâesefMekeâeDeeW ceW š^ebmeheâe@ce&sMeve

12. efjkeâe@efcyeveWš [erSveS šskeäveesuee@peer ceW š^ebmeheâe@ce&sMeve keäÙee nw?
(a) [erSveS keâes leesÌ[vee
(b) nesmš keâesefMekeâe ceW efjkeâe@efcyeveWš [erSveS [euevee
(c) [erSveS keâe ØeefleuesKeve
(d) Øeesšerve mebMues<eCe

13. heeohe keâesefMekeâeDeeW ceW [erSveS [eueves kesâ efueS efkeâmekeâe
GheÙeesie efkeâÙee peelee nw?
(a) S«eesyewkeäšerefjÙece šŸetefceheâsefmeSbme
(b) F&. keâesueeF&
(c) Ùeermš (d) yewkeäšerefjÙeesheâspe

14. efjkeâe@efcyeveWš [erSveS ØeÙeesieeW ceW Deeceleewj hej efkeâme peerke keâes
nesmš kesâ ™he ceW GheÙeesie efkeâÙee peelee nw?
(a) SmÛesefjefÛeÙee keâesueeF& (E. coli)

(b) hueepceesef[Ùece
(c) FvheäuegSbpee keeÙejme (d) meeÙeveesyewkeäšerefjÙee

15. efjkeâe@efcyeveWš [erSveS šskeäveesuee@peer ceW ÛeÙeve ÙeesiÙe ceeke&âj keäÙee nw?
(a) DeejSveS hee@ueercejsÌpe
(b) SbšeryeeÙeesefškeâ ØeeflejesOeer peerve
(c) [erSveS nsueerkesâÌpe
(d) jsefmš^keäMeve SbpeeFce

7. (d) 8. (b) 9. (b) 10. (a) 11. (c) 12. (b) 13. (a) 14. (a) 15. (b)



n Applications of Recombinant DNA
Technology

16. 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

17. Which genetically engineered product is used
to treat diabetes?

(a) Human insulin (b) Growth hormone

(c) Hemoglobin (d) Cholesterol

18. Which crop has been genetically modified to
resist insect attacks?

(a) Bt cotton (b) Wheat

(c) Rice (d) Barley

19. 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

20. 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

21. 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

22. Which regulatory body oversees recombinant
DNA research in India?

(a) FDA (b) ICMR

(c) DBT (d) WHO

n 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
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n efjkeâe@efcyeveWš [erSveS šskeäveesuee@peer kesâ DevegØeÙeesie
16. efvecveefueefKele ceW mes keâewve mee efjkeâe@efcyeveWš [erSveS

šskeäveesuee@peer keâe DevegØeÙeesie veneR nw?
(a) peerve Lesjsheer (b) Fbmegefueve keâe Glheeove
(c) heeoheeW keâe keäueesefvebie (d) meesves keâe efve<keâ<e&Ce

17. ceOegcesn kesâ Fueepe kesâ efueS efkeâme pesvesefškeâueer FbpeerefveÙej
Glheeo keâe GheÙeesie efkeâÙee peelee nw?
(a) ceeveke Fbmegefueve (b) ke=efæ necee&sve
(c) nerceesiueesefyeve (d) keâesuesmš̂e@ue

18. efkeâme heâmeue keâes keâeršeW kesâ Øeefle ØeeflejesOeer yeveeves kesâ efueS
DeevegkebefMekeâ ™he mes mebMeesefOele efkeâÙee ieÙee nw?
(a) Bt keâheeme (b) iesntb
(c) Ûeekeue (d) peew

19. ke=âef<e ceW efjkeâe@efcyeveWš [erSveS šskeäveesuee@peer keâe cegKÙe ueeYe
keäÙee nw?
(a) meesves keâe Glheeove yeÌ{evee
(b) heâmeueeW keâer keâerš ØeeflejesOekeâ #ecelee ceW megOeej
(c) ceÚueer Øepeveve keâes lespe keâjvee
(d) SbšeryeeÙeesefškeäme keâe Glheeove

20. peerve Lesjsheer keäÙee nw?
(a) meeceevÙe peerve [euekeâj DeevegkebefMekeâ efkekeâejeW keâe GheÛeej
(b) meb›eâceCe "erkeâ keâjves kesâ efueS SbšeryeeÙeesefškeäme keâe GheÙeesie
(c) hetjs [erSveS Deveg›eâce keâes yeouevee
(d) peerkeeCeg ke=efæ keâe DeOÙeÙeve

21. efjkeâe@efcyeveWš [erSveS šskeäveesuee@peer mes mebyebefOele keâewve meer efÛeblee nw?
(a) pewke efkeefkeOelee ceW ke=efæ
(b) pewkeveweflekeâlee Deewj megj#ee mebyebOeer efÛebleeSB
(c) SbšeryeeÙeesefškeâ Glheeove ceW keâceer
(d) keâesefMekeâe ke=efæ ceW cebolee

22. Yeejle ceW efjkeâe@efcyeveWš [erSveS MeesOe keâes keâewve meer efveÙeecekeâ
mebmLee efveÙebef$ele keâjleer nw?
(a) FDA (KeeÅe Skeb Deew<eefOe ØeMeemeve)
(b) ICMR (YeejleerÙe DeeÙegefke&%eeve DevegmebOeeve heefj<eo)
(c) DBT (pewke ØeewÅeesefiekeâer efkeYeeie)
(d) WHO (efkeÕe mkeemLÙe mebie"ve)

n efjkeâe@efcyeveWš keâesefMekeâe ÛeÙeve keâer cetue
DekeOeejCeeSB

23. efjkeâe@efcyeveWš keâesefMekeâe ÛeÙeve keâe ØeeLeefcekeâ ue#Ùe keäÙee nw?
(a) iewj-mebMeesefOele keâesefMekeâeDeeW keâer henÛeeve keâjvee
(b) efjkeâe@efcyeveWš [erSveS Ùegòeâ keâesefMekeâeDeeW keâe ÛeÙeve keâjvee
(c) meYeer keâesefMekeâeDeeW keâes ØekeefOe&le keâjvee
(d) efkeosMeer [erSveS keâes ve<š keâjvee

16. (d) 17. (a) 18. (a) 19. (b) 20. (a) 21. (b) 22. (c) 23. (b)



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?

(a) lacZ (b) rbcL

(c) tRNA synthetase (d) Polymerase beta

n 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

31. What substrate is used in blue-white
screening?

(a) X-gal (b) Glucose

(c) Lactose (d) Starch
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24. efvecveefueefKele ceW mes keâewve meer efjkeâe@efcyeveWš keâesefMekeâe ÛeÙeve keâer 
efkeefOe veneR nw?
(a) SbšeryeeÙeesefškeâ ØeeflejesOe (b) yuet-kneFš m›eâerefvebie
(c) heermeerDeej efkeMues<eCe (d) «eece mšsefvebie

25. efjkeâe@efcyeveWš [erSveS šskeäveesuee@peer ceW meeceevÙeleŠ ØeÙegòeâ nesves
keeuee ÛeÙeve ÙeesiÙe ceeke&âj keâewve mee nw?
(a) peerSheâheer («eerve heäueesjesmeWš Øeesšerve)
(b) DeejSveS hee@ueercejsÌpe
(c) [erSveS ueeFiesÌpe
(d) efjkeme& š^ebmeef›eâhšsÌpe

26. efjkeâe@efcyeveWš [erSveS šskeäveesuee@peer ceW efjheesš&j peerve keâer keäÙee
Yetefcekeâe nw?
(a) [erSveS keâes keâešvee
(b) efjkeâe@efcyeveWš keâesefMekeâeDeeW keâes efkeÌpegDeueeFÌpe keâjves ceW

ceoo keâjvee
(c) [erSveS keâer Øeefleke=âefle yeveevee
(d) DeveekeMÙekeâ [erSveS keâes ve<š keâjvee

27. yuet-kneFš m›eâerefvebie ceW efkeâme peerve keâe GheÙeesie efkeâÙee peelee
nw?
(a) lacZ (b) rbcL

(c) tRNA efmebLesšsÌpe (d) hee@ueercejsÌpe yeerše

n ÛeÙeve lekeâveerkesâb
28. SbšeryeeÙeesefškeâ ØeeflejesOe ÛeÙeve keâe DeeOeej keäÙee nw?

(a) efjkeâe@efcyeveWš keâesefMekeâeSB SbšeryeeÙeesefškeâ ØeeflejesOe peerve
kesâ keâejCe peerefkele jnleer nQ

(b) efjkeâe@efcyeveWš keâesefMekeâeSB veerueer nes peeleer nQ
(c) efjkeâe@efcyeveWš keâesefMekeâeSB efkeYeepeve jeskeâ osleer nQ
(d) efjkeâe@efcyeveWš keâesefMekeâeSB uewefkeäškeâ Decue GlheVe keâjleer nQ

29. F&. keâesueeF& ceW efjkeâe@efcyeveWš ÛeÙeve kesâ efueS meeceevÙeleŠ efkeâme
SbšeryeeÙeesefškeâ keâe GheÙeesie efkeâÙee peelee nw?
(a) hesefveefmeefueve (b) Sefcheefmeefueve
(c) mš^shšesceeFefmeve (d) šsš^emeeFefkeäueve

30. yuet-kneFš m›eâerefvebie efjkeâe@efcyeveWš keâe@ueesefveÙeeW keâes keâwmes Deueie 
keâjleer nw?
(a) efjkeâe@efcyeveWš keâe@ueesefveÙeeB meheâso jnleer nQ
(b) efjkeâe@efcyeveWš keâe@ueesefveÙeeB veerueer nes peeleer nQ
(c) efjkeâe@efcyeveWš keâe@ueesefveÙeeB efkekeâefmele veneR nesleeR
(d) iewj-efjkeâe@efcyeveWš keâe@ueesefveÙeeB meheâso nes peeleer nQ

31. yuet-kneFš m›eâerefvebie ceW efkeâme meymeš^sš keâe GheÙeesie efkeâÙee
peelee nw?
(a) Skeäme-iewue (b) iuetkeâesÌpe
(c) uewkeäšesÌpe (d) mšeÛe&

24. (d) 25. (a) 26. (b) 27. (a) 28. (a) 29. (b) 30. (a) 31. (a)



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

(a) Western blotting (b) Southern blotting

(c) PCR (d) ELISA

n 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

n 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

Principles of Gene Manipulation 5

32. efjkeâe@efcyeveWš keâesefMekeâe henÛeeve keâer hegef<š kesâ efueS [erSveS keâes 
ØekeefOe&le keâjves keeueer lekeâveerkeâ keâewve meer nw?
(a) kesmšve& yuee@efšbie (b) meove& yuee@efšbie
(c) heermeerDeej (d) ELISA

n henÛeeve efkeefOeÙeeB
33. [eues ieS [erSveS keâer GheefmLeefle keâer hegef<š kesâ efueS efkeâme

yuee@efšbie lekeâveerkeâ keâe GheÙeesie efkeâÙee peelee nw?
(a) kesmšve& yuee@efšbie (b) meove& yuee@efšbie
(c) vee@o&ve& yuee@efšbie (d) [e@š yuee@efšbie

34. efjkeâe@efcyeveWš keâesefMekeâeDeeW keâer henÛeeve kesâ efueS heäueesjesmeWš
Øeesye keâe GheÙeesie keâjves keeueer efkeefOe keâewve meer nw?
(a) FISH (heäueesjesmeWme Fve meeršt neFefyeÇ[eFpesMeve)
(b) kesmšve& yuee@efšbie
(c) pesue Fueskeäš^esheâesjsefmeme
(d) «eece mšsefvebie

35. efvecveefueefKele ceW mes keâewve meer SbpeeFcesefškeâ ieefleefkeefOe hej
DeeOeeefjle m›eâerefvebie efkeefOe nw?
(a) keâe@ueesveer neFefyeÇ[eFpesMeve(b) yuet-kneFš m›eâerefvebie
(c) heäuees meeFšescesš^er (d) Skeäme-js ef›eâmšuees«eeheâer

36. efjkeâe@efcyeveWš ÛeÙeve ceW keâe@ueesveer heermeerDeej keâe GösMÙe keäÙee nw?
(a) efjkeâe@efcyeveWš Øeesšerve keâes Megæ keâjvee
(b) peerkeeCeg keâe@ueesefveÙeeW ceW ue#Ùe [erSveS keâes ØekeefOe&le

keâjvee
(c) efjkeâe@efcyeveWš Øeesšerve keâes Deueie keâjvee
(d) efjkeâe@efcyeveWš [erSveS keâe Deveg›eâceCe keâjvee

37. efkeefMe<š efjkeâe@efcyeveWš Deveg›eâceeW keâe helee ueieeves kesâ efueS keâewve 
meer efkeefOe jsef[ÙeesSefkeäške Øeesye keâe GheÙeesie keâjleer nw?
(a) meove& yuee@efšbie (b) yuet-kneFš m›eâerefvebie
(c) ELISA (d) «eece mšsefvebie

n GVele henÛeeve lekeâveerkesâb
38. efjkeâe@efcyeveWš keâesefMekeâe ÛeÙeve kesâ efueS heäuees meeFšescesš̂er keâe

GheÙeesie keâjves keeueer lekeâveerkeâ keâewve meer nw?
(a) heäueesjesmeWme kesâ DeeOeej hej ÚBšeF&
(b) kepeve kesâ DeeOeej hej ÚBšeF&
(c) ÛegbyekeâerÙe iegCeeW kesâ DeeOeej hej ÚBšeF&
(d) Ievelke kesâ DeeOeej hej ÚBšeF&

39. [erSveS ceeF›eâesSjs keâe efmeæeble keäÙee nw?
(a) mebkeâjCe keâe GheÙeesie keâjkesâ peerve DeefYekÙeefòeâ keâe helee 

}ieelee nw
(b) Øeesšerve kesâ Deekeâej keâes ceehelee nw
(c) Deekeâej kesâ DeeOeej hej [erSveS keâes De}ie keâjlee nw
(d) Sbšeryee@[er keâe helee }ieelee nw

32. (c) 33. (b) 34. (a) 35. (b) 36. (b) 37. (a) 38. (a) 39. (a)



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?

(a) 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

n Practical Applications
43. Why is an inducible promoter used in

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

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

(a) 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

n 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 II restriction
enzyme?

(a) EcoRI

(b) DNA polymerase

(c) Reverse transcriptase

(d) Ligase
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40. jerkeâe@cyeerveWš keâesefMekeâeDeeW ceW efjÙe}-šeFce heermeerDeej (qPCR)
keäÙee helee }ieelee nw?
(a) efjÙe}-šeFce ceW [erSveS Deveg›eâce
(b) Øeesšerve Deveg›eâce
(c) SbpeeFce ieefleefkeefOe
(d) keâesefMekeâe Deeke=âefle efke%eeve

41. keâewve meer mheskeäš^esmkeâesefhekeâ efkeefOe hegveŠ mebÙeespekeâ Øeesšerve
Glheeove keâes melÙeeefhele keâj mekeâleer nw?
(a) UV-Vis mheskeäš^esmkeâesheer
(b) ceeme mheskeäš̂escesš̂er
(c) jceve mheskeäš^esmkeâesheer (d) FTIR mheskeäš^esmkeâesheer

42. hegveŠ mebÙeespekeâ keâesefMekeâeDeeW keâer henÛeeve kesâ ef}S ÌHeäÙetÌpeve
ceeke&âj kesâ ™he ceW efkeâme SbpeeFce keâe GheÙeesie efkeâÙee pee
mekeâlee nw?
(a) }tefmeÌHeâsjsÌpe (b) SceeF}spe
(c) }eFhesme (d) efš^efhmeve

n kÙeekeneefjkeâ DevegØeÙeesie
43. hegveŠ mebÙeespekeâ DNA ÛeÙeve ceW Skeâ Øesefjle Øeceesšj keâe

GheÙeesie keäÙeeW efkeâÙee peelee nw?
(a) DeekeMÙekeâlee heÌ[ves hej peerve DeefYekÙeefòeâ keâes efveÙebef$ele 

keâjves kesâ ef}S
(b) peerve keâes }ieeleej kÙeòeâ keâjves kesâ ef}S
(c) keâesefMekeâe ke=efæ keâes jeskeâves kesâ ef}S
(d) hegveŠ mebÙeespekeâ DNA keâes KeÌjeye keâjves kesâ ef}S

44. mleveOeejer keâesefMekeâeDeeW ceW Deeceleewj hej efkeâme ÛeÙeve ceeke&âj
keâe GheÙeesie efkeâÙee peelee nw?
(a) efveÙeesceeFefmeve ØeeflejesOe peerve
(b) keâwveeceeFefmeve ØeeflejesOe peerve
(c) X-iew}
(d) šsš^emeeFefkeä}ve ØeeflejesOe peerve

45. hegveŠ mebÙeespekeâ ÛeÙeve ceW Skeâ meeceevÙe cegöe keäÙee nw?
(a) Pet"er mekeâejelcekeâlee (b) yeÌ{er ngF& keâesefMekeâe ke=efæ
(c) keâce [erSveS Øeefleke=âefle (d) keâesF& heefjkele&ve veneR

n ØeefleyebOe SbpeeFce
46. hegveŠ mebÙeespekeâ [erSveS ØeewÅeesefiekeâer ceW ØeefleyebOe SbpeeFceeW keâe

keäÙee keâeÙe& nw?
(a) [erSveS keâes mebM}sef<ele keâjvee
(b) efkeefMe<š Deveg›eâceeW hej [erSveS keâes keâešvee
(c) [erSveS keâer Øeefleke=âefle yeveevee
(d) [erSveS keâes Øeefle}sefKele keâjvee

47. efvecveef}efKele ceW mes keâewve mee Øekeâej II ØeefleyebOe SbpeeFce nw?
(a) EcoRI (b) [erSveS hees}ercejsÌpe
(c) efjkeme& š^ebmeef›eâhešsme (d) ef}iespe

40. (a) 41. (b) 42. (a) 43. (a) 44. (a) 45. (a) 46. (b) 47. (a)



48. Which type of restriction enzyme cuts at a
specific recognition site?

(a) Type I (b) Type II

(c) Type III (d) Type IV

49. Which enzyme produces sticky ends when
cutting DNA?

(a) EcoRI (b) AluI

(c) HaeIII (d) DNA ligase

50. What type of DNA ends does HaeIII generate?

(a) Sticky ends (b) Blunt ends

(c) Overhanging ends (d) Circular ends

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

template?

(a) DNA polymerase

(b) Reverse transcriptase

(c) Ligase

(d) Restriction enzyme

52. What is the function of DNA ligase?

(a) Cuts DNA (b) Joins DNA fragments

(c) Transcribes DNA (d) Unwinds DNA

53. Which enzyme removes phosphates from
DNA ends?

(a) DNA polymerase (b) Exonuclease

(c) Alkaline phosphatase

(d) RNA polymerase

54. Which enzyme fills in DNA gaps during
replication?

(a) DNA polymerase I (b) Ligase

(c) Endonuclease (d) Reverse transcriptase

55. Which enzyme is used to degrade RNA in
RNA-DNA hybrids?

(a) RNase H (b) DNase I

(c) Restriction enzyme (d) Ligase

n Cloning Vectors
56. What is the purpose of a cloning vector?

(a) To amplify DNA (b) To transcribe mRNA

(c) To break down proteins

(d) To modify ribosomes

57. Which of the following is NOT a common
cloning vector?

(a) Plasmids (b) Bacteriophages

(c) Mitochondria (d) Cosmids
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48. efkeâme Øekeâej keâe ØeefleyebOe SbpeeFce Skeâ efkeefMe<š henÛeeve
mLe} hej keâešlee nw?
(a) Øekeâej I (b) Øekeâej II
(c) Øekeâej III (d) Øekeâej IV

49. keâewve mee SbpeeFce [erSveS keâes keâešles meceÙe efÛeheefÛehes efmejs
GlheVe keâjlee nw?
(a) EcoRI (b) AluI

(c) HaeIII (d) [erSveS ef}iespe
50. HaeIII efkeâme Øekeâej kesâ [erSveS efmejs GlheVe keâjlee nw?

(a) efÛeheefÛehes efmejs (b) kegâbo efmejs
(c) }škeâles ngS efmejs (d) iees}ekeâej efmejs

n [erSveS mebMeesefOele keâjves kee}s SbpeeFce
51. keâewve mee SbpeeFce DeejSveS šsche}sš mes [erSveS keâes

mebM}sef<ele keâjlee nw?
(a) [erSveS hees}ercejsÌpe (b) efjkeme& š^ebmeef›eâhešsme
(c) ef}iespe (d) ØeefleyebOe SbpeeFce

52. [erSveS ef}iespe keâe keâeÙe& keäÙee nw?
(a) [erSveS keâes keâešlee nw
(b) [erSveS kesâ šgkeâÌ[eW keâes peesÌ[lee nw
(c) [erSveS keâe Øeefle}sKeve keâjlee nw
(d) [erSveS keâes Kees}lee nw

53. keâewve mee SbpeeFce [erSveS kesâ efmejeW mes heâe@mheâsš keâes nšelee nw?
(a) [erSveS hees}ercejsÌpe (b) SkeämeesvÙetefkeä}Spe
(c) #eejerÙe heâe@mheâsšspe (d) DeejSveS hees}ercejsÌpe

54. keâewve mee SbpeeFce Øeefleke=âefle kesâ oewjeve [erSveS kesâ Debleje}
keâes Yejlee nw?
(a) [erSveS hees}ercejsÌpe (b) ef}iespe
(c) Sb[esvÙetefkeä}Spe (d) efjkeme& š^ebmeef›eâhešsme

55. DeejSveS-[erSveS mebkeâj ceW DeejSveS keâes efkeIeefšle keâjves kesâ 
ef}S efkeâme SbpeeFce keâe GheÙeesie efkeâÙee peelee nw?
(a) RNase H (b) DNase I

(c) ØeefleyebOeve SbpeeFce (d) }eFiesme

n keä}esefvebie keskeäšj
56. keä}esefvebie keskeäšj keâe GösMÙe keäÙee nw?

(a) DNA keâes yeÌ{evee
(b) mRNA keâes Øeefle}sefKele keâjvee
(c) Øeesšerve keâes leesÌ[vee
(d) jeFyeesmeesce keâes mebMeesefOele keâjvee

57. efvecveef}efKele ceW mes keâewve mee meeceevÙe keä}esefvebie keskeäšj veneR nw?
(a) h}eefmce[ (b) yewkeäšerefjÙeesheâspe
(c) ceeFšeskeâe@efv[^Ùee (d) keâe@efmce[

48. (b) 49. (a) 50. (b) 51. (b) 52. (b) 53. (c) 54. (a) 55. (a) 56. (a) 57. (c)



58. Which plasmid is commonly used as a cloning 
vector?

(a) 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

n Ligation
61. Which enzyme is used for DNA ligation?

(a) 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 (b) Blunt ends

(c) Overhanging 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 III

(c) EcoRI (d) Helicase

n Practical Applications
66. What temperature is ideal for DNA ligation?

(a) 4°C (b) 16°C (c) 37°C (d) 60°C

67. Which factor affects DNA ligation efficiency?

(a) DNA concentration (b) Protein folding

(c) Oxygen levels (d) pH of 2
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58. keä}esefvebie keskeäšj kesâ ™he ceW Deeceleewj hej efkeâme h}eefmce[
keâe GheÙeesie efkeâÙee peelee nw?
(a) pBR322 (b) tRNA

(c) rRNA (d) efnmšesve
59. keâewve meer efkeMes<elee h}eefmce[ keâes keä}esefvebie keskeäšj kesâ ™he ceW

GheÙegòeâ yeveeleer nw?
(a) yeÌ[e Deekeâej
(b) keâF& SbšeryeeÙeesefškeâ ØeeflejesOeer peerve
(c) mkeÙeb-Øeefleke=âefle keâjves keâer #ecelee
(d) ceeFšeskeâe@efv[^Ùee keâer GheefmLeefle

60. keâewve mee keskeäšj meyemes yeÌ[s DNA šgkeâÌ[s }s pee mekeâlee nw?
(a) h}eefmce[ (b) yewkeäšerefjÙeesheâspe }wcy[e
(c) yeerSmeer (yewkeäšerefjÙe} Deeefš&efheâefMeÙe} ›eâesceesmeesce)
(d) keâe@efmce[

n yebOeve
61. [erSveS yebOeve kesâ ef}S efkeâme SbpeeFce keâe GheÙeesie efkeâÙee peelee nw?

(a) [erSveS }eFiespe (b) [erSveS hee@}ercejsÌpe
(c) ØeefleyebOe SbpeeFce (d) efjkeme& š^ebmeef›eâhešsme

62. DNA efueiesMeve kesâ efueS keâewve mee keâesheâwkeäšj DeekeMÙekeâ nw?
(a) ATP (b) NADH (c) GTP (d) FAD

63. efkeâme Øekeâej kesâ DNA efmejeW keâes efueiesMeve kesâ efueS meyemes
DeefOekeâ o#elee keâer DeekeMÙekeâlee nesleer nw?
(a) efmškeâer Sb[dme (efÛeheefÛehes efmejs)
(b) yuebš Sb[dme (meceleue efmejs)
(c) DeeskejnQefiebie Sb[dme (ueškeâles efmejs)
(d) meke&âguej DNA (ke=òeekeâej DNA)

64. efjkeâe@efcyeveWš DNA šskeäveesuee@peer ceW š̂ebmeheâe@ce&sMeve keäÙee nw?
(a) keâesefMekeâe Éeje efkeosMeer DNA keâe DekeMees<eCe
(b) jsefmš^keäMeve SbpeeFcme Éeje DNA keâes keâešvee
(c) DNA mes RNA keâe mebMues<eCe
(d) Øeesšerve mebMeesOeve

65. cee@efuekeäÙetuej keäueesefvebie ceW Deeceleewj hej efkeâme ueeFiespe keâe
GheÙeesie efkeâÙee peelee nw?
(a) T4 DNA ueeFiespe (b) DNA heesueercejsÌpe III
(c) EcoRI (d) nsueerkesâpe

n kÙeekeneefjkeâ DevegØeÙeesieeW
66. DNA efueiesMeve kesâ efueS DeeoMe& leeheceeve keäÙee nw?

(a) 4°C (b) 16°C (c) 37°C (d) 60°C

67. keâewve mee keâejkeâ DNA efueiesMeve keâer o#elee keâes ØeYeeefkele
keâjlee nw?
(a) DNA meebõlee (b) Øeesšerve heâesefu[bie
(c) Dee@keämeerpeve mlej (d) 2 keâe pH

58. (a) 59. (c) 60. (c) 61. (a) 62. (a) 63. (b) 64. (a) 65. (a) 66. (b) 67. (a)



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 technique confirms successful
ligation?

(a) Gel electrophoresis (b) Gram staining

(c) Spectrophotometry (d) PCR

n Gene Transfer Techniques
71. Which of the following is a physical method of

gene transfer?

(a) Electroporation (b) Transformation

(c) Transduction (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
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68. 'mesuheâ-efueiesMeve' Iešvee keäÙee nw?
(a) keskeäšj keâe efyevee Fbmeš& kesâ mkeÙeb mes pegÌ[vee
(b) Skeâ keskeäšj keâe otmejs keskeäšj mes pegÌ[vee
(c) DNA ueeFiespe Éeje DNA keâe efkeIešve
(d) keâesefMekeâe Éeje efjkeâe@efcyeveWš DNA keâes Demkeerkeâej

keâjvee
69. mesuheâ-efueiesMeve keâes keâwmes jeskeâe pee mekeâlee nw?

(a) DeukeâueeFve heâe@mheâsšspe keâe GheÙeesie keâjkesâ
(b) DeefOekeâ DNA ueeFiespe efceueekeâj
(c) leeheceeve keâce keâjkesâ
(d) uekeCe meebõlee yeÌ{ekeâj

70. keâewve meer lekeâveerkeâ meheâue efueiesMeve keâer hegef<š keâjleer nw?
(a) pesue Fueskeäš^esheâesjsefmeme (b) «eece mšsefvebie
(c) mheskeäš^esheâesšescesš̂er (d) PCR

n peerve š^ebmeheâj lekeâveerkesâb
71. efvecveefueefKele ceW mes peerve š^ebmeheâj keâer Yeeweflekeâ efkeefOe keâewve meer 

nw?
(a) FueskeäšêsheesjsMeve (b) š^ebmeheâe@ce&sMeve
(c) š^ebme[keäMeve (d) keâbpegiesMeve

72. efkeâme peerve š^ebmeheâj lekeâveerkeâ ceW peervme keâes efkeleefjle keâjves
kesâ efueS keeÙejme keâe GheÙeesie efkeâÙee peelee nw?
(a) FueskeäšêsheesjsMeve
(b) ceeF›eâesFbpeskeäMeve
(c) š^ebme[keäMeve
(d) efueheesmeesce-ceOÙemLe š^ebmeheâj

73. efvecveefueefKele ceW mes peerve š^ebmeheâj keâer jemeeÙeefvekeâ efkeefOe
keâewve meer nw?
(a) efueheesmeesce-ceOÙemLe š^ebmeheâj (b) yeeÙeesefueefmškeäme
(c) FueskeäšêsheesjsMeve    (d) ceeF›eâesFbpeskeäMeve

74. efkeâme lekeâveerkeâ ceW DNA keâes meerOes veeefYekeâ ceW Fbpeskeäš keâjves
kesâ efueS Skeâ heleueer megF& keâe GheÙeesie efkeâÙee peelee nw?
(a) ceeF›eâesFbpeskeäMeve (b) FueskeäšêsheesjsMeve
(c) š^ebmeheâe@ce&sMeve (d) š^ebmeheâskeäMeve

75. heeohe keâesefMekeâeDeeW ceW peervme š^ebmeheâj keâjves kesâ efueS
Deeceleewj hej efkeâme efkeefOe keâe GheÙeesie efkeâÙee peelee nw?
(a) yeeÙeesefueefmškeäme (peerve ieve)(b) ceeF›eâesFbpeskeäMeve
(c) š^ebme[keäMeve  (d) FueskeäšêsheesjsMeve

76. heewOeeW ceW peerve š^ebmeheâj kesâ efueS Deeceleewj hej efkeâme peerkeeCeg
keâe GheÙeesie efkeâÙee peelee nw?
(a) SmÛesefjefÛeÙee keâesueeF&
(b) S«eesyewkeäšerefjÙece šŸetefceheâsefmeSbme
(c) mš^shšeskeâeskeâme vÙetceesefveÙee
(d) yewefmeueme meyeefšefueme

68. (a) 69. (a) 70. (a) 71. (a) 72. (c) 73. (a) 74. (a) 75. (a) 76. (b)



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

(a) Retrovirus (b) Adenovirus

(c) Plasmid (d) Lentivirus

78. Which type of gene transfer involves direct
uptake of naked DNA by bacterial cells?

(a) Transduction (b) Conjugation

(c) Transformation

(d) Liposome-mediated transfer

79. Which of the following enhances DNA uptake
in bacterial transformation?

(a) Heat shock and CaCl? treatment

(b) DNA ligase

(c) PCR

(d) Electrophoresis

80. Which vector is commonly used for large gene 
transfer?

(a) Plasmid

(b) Bacteriophage

(c) Bacterial Artificial Chromosome (BAC)

(d) Cosmid

n Gene Therapy
81. 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

82. Which type of gene therapy targets only
somatic cells?

(a) Germline gene therapy

(b) Somatic gene therapy

(c) CRISPR gene editing

(d) Cloning

83. 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

84. Which viral vector is commonly used in gene
therapy?

(a) Adenovirus (b) E. coli

(c) Mycobacterium (d) Bacillus subtilis
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77. efvecveefueefKele ceW mes keâewve mee peerve š^ebmeheâj ceW GheÙeesie nesves
keeuee keeÙejue keskeäšj veneR nw?
(a) jsš^eskeeÙejme (b) S[sveeskeeÙejme
(c) hueeefpce[ (d) ueWšerkeeÙejme

78. efkeâme Øekeâej kesâ peerve š^ebmeheâj ceW peerkeeCeg keâesefMekeâeSb meerOes
vebies DNA keâes «enCe keâjleer nQ?
(a) š^ebme[keäMeve (b) keâbpegiesMeve
(c) š̂ebmeheâe@ce&sMeve (d) efueheesmeesce-ceOÙemLe š̂ebmeheâj

79. peerkeeCeg š̂ebmeheâe@ce&sMeve ceW DNA DekeMees<eCe keâes yeÌ{eves kesâ efueS 
efvecve ceW mes keäÙee GheÙeesie efkeâÙee peelee nw?
(a) nerš Mee@keâ Deewj CaCl2 GheÛeej
(b) DNA ueeFiespe
(c) PCR

(d) Fueskeäš^esheâesjsefmeme
80. yeÌ[s peerve š^ebmeheâj kesâ efueS Deeceleewj hej efkeâme keskeäšj keâe

GheÙeesie efkeâÙee peelee nw?
(a) hueeefpce[
(b) yewkeäšerefjÙeesheâspe
(c) yewkeäšerefjÙeue Deeefš&efheâefMeÙeue ›eâesceesmeesce (BAC)

(d) keâe@efmce[

n peerve Lesjsheer (Gene Therapy)

81. peerve Lesjsheer keâe cegKÙe GösMÙe keäÙee nw?
(a) Glheefjkele&ve hewoe keâjvee
(b) DeevegkebefMekeâ oes<eeW keâes megOeejvee
(c) keâesefMekeâe mes meYeer peervme keâes nševee
(d) peerkeeCeg keâe@ueesefveÙeeB yeveevee

82. efkeâme Øekeâej keâer peerve Lesjsheer kesâkeue keâeefÙekeâ (meescewefškeâ)
keâesefMekeâeDeeW keâes ueef#ele keâjleer nw?
(a) pece&ueeFve peerve Lesjsheer (b) meescewefškeâ peerve Lesjsheer
(c) CRISPR peerve Sef[efšbie
(d) keäueesefvebie

83. efkeâme efkekeâej keâe GheÛeej peerve Lesjsheer Éeje meyemes henues
efkeâÙee ieÙee Lee?
(a) efmeefmškeâ heâeFyeÇesefmeme
(b) meerefkeÙej keâbyeeFb[ FcÙetvees[sefheâefMeSbmeer (SCID)

(c) nerceesefheâefueÙee
(d) DeupeeFcej jesie

84. peerve Lesjsheer ceW Deeceleewj hej efkeâme keeÙejue keskeäšj keâe
GheÙeesie efkeâÙee peelee nw?
(a) S[sveeskeeÙejme (b) F&. keâesueeF&
(c) ceeFkeâesyewkeäšerefjÙece (d) yewefmeueme meyeefšefueme

77. (c) 78. (c) 79. (a) 80. (c) 81. (b) 82. (b) 83. (b) 84. (a)



85. Which type of gene therapy affects future
generations?

(a) Somatic gene therapy

(b) Germline gene therapy

(c) Ex vivo gene therapy

(d) In situ hybridization

86. Which method delivers genes into cells
outside the body before transplanting them
back?

(a) In vivo therapy (b) Ex vivo therapy

(c) In situ therapy (d) Direct injection

87. What is a potential risk of using viral vectors in
gene therapy?

(a) Mutation in the target gene

(b) Immune response against the virus

(c) Increased antibiotic resistance

(d) Reduced cell growth

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

(a) CRISPR-Cas9 (b) PCR

(c) DNA ligase (d) Western blot

89. Which disorder is a common target for gene
therapy?

(a) Cystic fibrosis (b) Malaria

(c) Tuberculosis (d) Common cold

90. Which technique is used to silence gene
expression in gene therapy?

(a) RNA interference (RNAi)

(b) PCR

(c) Gel electrophoresis

(d) Southern blotting

91. 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

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

(a) Neurons (b) Hepatocytes

(c) Hematopoietic stem cells

(d) Muscle cells

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

(a) Novartis (b) Gilead

(c) Pfizer (d) Roche
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85. efkeâme Øekeâej keâer peerve Lesjsheer Yeefke<Ùe keâer heerefÌ{ÙeeW keâes
ØeYeeefkele keâjleer nw?
(a) meescewefškeâ peerve Lesjsheer
(b) pece&ueeFve peerve Lesjsheer
(c) Skeäme efkekees peerve Lesjsheer
(d) Fve meeršt neFefyeÇ[eFpesMeve

86. keâewve meer efkeefOe keâesefMekeâeDeeW keâes Mejerj mes yeenj peerve
ef[ueerkej keâjkesâ keeheme ØelÙeejesefhele keâjleer nw?
(a) Fve efkekees Lesjsheer (b) Skeäme efkekees Lesjsheer
(c) Fve meeršt Lesjsheer (d) [eÙejskeäš FbpeskeäMeve

87. peerve Lesjsheer ceW keeÙejue keskeäšme& kesâ GheÙeesie keâe Skeâ mebYeeefkele 
peesefKece keäÙee nw?
(a) ue#Ùe peerve ceW Glheefjkele&ve
(b) keeÙejme kesâ efKeueeheâ Øeeflej#ee Øeefleef›eâÙee
(c) SbšeryeeÙeesefškeâ ØeeflejesOe ceW ke=efæ
(d) keâesefMekeâe ke=efæ ceW keâceer

88. keâewve mee peerve-Sef[efšbie štue DNA Deveg›eâceeW ceW mešerkeâ
mebMeesOeve keâer Devegceefle oslee nw?
(a) CRISPR-Cas9 (b) PCR

(c) DNA ueeFiespe (d) kesmšve& yuee@š
89. keâewve mee efkekeâej peerve Lesjsheer keâe Skeâ meeceevÙe ue#Ùe nw?

(a) efmeefmškeâ heâeFyeÇesefmeme (b) ceuesefjÙee
(c) šŸetyejkegâueesefmeme (d) meeceevÙe meoer&

90. peerve Lesjsheer ceW peerve SkeämeØesMeve keâes jeskeâves kesâ efueS efkeâme
lekeâveerkeâ keâe GheÙeesie efkeâÙee peelee nw?
(a) RNA FbšjheâsjWme (RNAi)

(b) PCR

(c) pesue Fueskeäš^esheâesjsefmeme
(d) meove& yuee@efšbie

91. peerve Lesjsheer keâe keâewve mee ueeYe veneR nw?
(a) DeevegkebefMekeâ jesieeW keâes "erkeâ keâjves keâer #ecelee
(b) Skeâ yeej keâe GheÛeej
(c) Øeeflej#ee Øeefleef›eâÙee keâe GÛÛe peesefKece
(d) oes<ehetCe& peervme keâes ØeeflemLeeefhele keâjvee

92. jòeâ efkekeâejeW kesâ efueS peerve Lesjsheer ceW efkeâme Øekeâej keâer
keâesefMekeâeDeeW keâes meeceevÙeleŠ ueef#ele efkeâÙee peelee nw?
(a) vÙetje@vme
(b) nshesšesmeeFšdme
(c) nscesšesheesFSefškeâ mšsce mesume
(d) ceebmehesMeer keâesefMekeâeSB

93. efkeâme keâbheveer ves peerve Lesjsheer okee kesâ efueS henueer cebpetjer Øeehle keâer?
(a) veeskeeefš&me (b) efieefueS[
(c) heâeFpej (d) jesMe

85. (b) 86. (b) 87. (b) 88. (a) 89. (a) 90. (a) 91. (c) 92. (c) 93. (a)



94. What is the biggest challenge in gene therapy?

(a) Delivering genes efficiently

(b) DNA replication

(c) Enhancing bacterial growth

(d) Reducing ATP production

95. Which ethical issue is associated with
germline gene therapy?

(a) Unintended mutations

(b) Increased food production

(c) Faster cell growth

(d) Increased bacterial infection

SOLUTION
1. (b) Recombinant DNA technology involves

combining DNA from different sources to create
genetically modified organisms.

2. (b) Restriction enzymes recognize and cut
specific DNA sequences, allowing genetic
modifications.

3. (b) DNA ligase seals nicks in DNA, joining
fragments to form a recombinant molecule.

4. (b) Vectors, such as plasmids and viruses, are
used to introduce recombinant DNA into host
cells.

5. (c) Plasmids, bacteriophages, and cosmids are
commonly used as vectors; mitochondria are not.

6. (b) A good vector should have an origin of
replication and a selectable marker, such as
antibiotic resistance genes.

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

8. (b) Gel electrophoresis separates DNA fragments 
based on size using an electric field.

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

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

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

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

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

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

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

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

17. (a) Recombinant insulin is produced using
genetically modified bacteria for diabetes
treatment.

18. (a) Bt cotton contains a gene from Bacillus
thuringiensis that provides resistance against
insect pests.

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

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

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

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

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

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

25. (a) GFP helps identify recombinant cells by
emitting fluorescence under UV light.
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94. peerve Lesjsheer ceW meyemes yeÌ[er Ûegveewleer keäÙee nw?
(a) peervme keâes kegâMeueleehetke&keâ ef[ueerkej keâjvee
(b) DNA Øeefleke=âefle
(c) peerkeeCeg ke=efæ keâes yeÌ{evee
(d) ATP Glheeove keâes keâce keâjvee

95. pece&ueeFve peerve Lesjsheer mes pegÌ[e keâewve mee veweflekeâ cegöe nw?
(a) Devehesef#ele Glheefjkele&ve
(b) KeeÅe Glheeove ceW ke=efæ
(c) lespe keâesefMekeâe ke=efæ
(d) peerkeeCeg meb›eâceCe ceW ke=efæ

94. (a) 95. (a)



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

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

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

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

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

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

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

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

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

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

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

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

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

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

40. (a) qPCR quantifies recombinant DNA
sequences in real time using fluorescent
markers.

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

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

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

44. (a) Neomycin resistance genes help select
recombinant mammalian cells.

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

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

47. (a) EcoRI is a widely used Type II restriction
enzyme that cuts DNA at GAATTC sequences.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

64. (a) Transformation is the process of introducing
recombinant DNA into a host cell.
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65. (a) T4 DNA ligase efficiently joins both sticky and
blunt-ended DNA fragments.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

90. (a) RNAi uses small RNA molecules to block gene 
expression at the mRNA level.

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

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

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

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

95. (a) Germline gene therapy raises concerns about
unintended mutations and long-term effects.
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1. Which enzyme is essential for creating
recombinant DNA by joining sticky ends?

(a) DNA polymerase

(b) DNA ligase

(c) Restriction enzyme

(d) Reverse transcriptase

2. pBR322 is a commonly used:

(a) Bacteriophage vector

(b) Bacterial plasmid vector

(c) Yeast artificial chromosome

(d) Human viral vector

3. EcoRI recognizes and cuts which palindromic
sequence?

(a) GAATTC (b) GGATCC

(c) AAGCTT (d) GATC

4. Blue-white screening relies on disruption of:

(a) ampRgene (b) lacZ gene

(c) ori site (d) tetRgene

5. Agrobacterium tumefaciens is used to transfer 
genes into:

(a) Animal cells (b) Plant cells

(c) Yeast cells (d) Bacterial cells

6. 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)

7. Reverse transcriptase synthesizes:

(a) DNA from RNA

(b) RNA from DNA

(c) Protein from RNA

(d) DNA from protein

8. 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

9. Which technique introduces DNA into cells
using electric pulses?

(a) Microinjection (b) Electroporation

(c) Lipofection (d) Biolistics

TEST Yourself
1. efmškeâer Sb[dme keâes peesÌ[keâj efjkeâe@efcyeveWš DNA yeveeves kesâ

efueS keâewve mee SbpeeFce DeekeMÙekeâ nw?
(a) DNA heesueercejsÌpe (b) DNA ueeFiesÌpe
(c) efjefmš^keäMeve SbpeeFce (d) efjkeme& š^ebmeef›eâhšspe

2. pBR322 Skeâ meeceevÙeleŠ ØeÙegòeâ neslee nw:
(a) yewkeäšerefjÙeesheâspe keskeäšj
(b) yewkeäšerefjÙeue hueeefpce[ keskeäšj
(c) Ùeermš Deeefš&efheâefMeÙeue ›eâesceesmeesce
(d) ¢etceve keeÙejue keskeäšj

3. EcoRI efkeâme hewefueb[^esefcekeâ meerkeäkeWme keâes henÛeevelee Deewj
keâešlee nw?
(a) GAATTC (b) GGATCC

(c) AAGCTT (d) GATC

4. yuet-kneFš m›eâerefvebie efveYe&j keâjleer nw:
(a) ampR peerve kesâ efkeIešve hej
(b) lacZ peerve kesâ efkeIešve hej
(c) ori meeFš hej
(d) tetR peerve hej

5. Agrobacterium tumefaciens keâe GheÙeesie peerve
š^ebmeheâj kesâ efueS efkeâÙee peelee nw:
(a) heMeg keâesefMekeâeDeeW ceW (b) heeohe keâesefMekeâeDeeW ceW
(c) Ùeermš keâesefMekeâeDeeW ceW (d) peerkeeCeg keâesefMekeâeDeeW ceW

6. keâewve mee keskeäšj meyemes yeÌ[s DNA Fbmeš& keâes kenve keâj
mekeâlee nw?
(a) hueeefpce[ (5-10 kb)

(b) keâe@efmce[ (35-45 kb)

(c) BAC (100-300 kb)

(d) heâspeefce[ (10-20 kb)

7. efjkeme& š̂ebmeef›eâhšspe mebMuesef<ele keâjlee nw:
(a) RNA mes DNA (b) DNA mes RNA

(c) RNA mes Øeesšerve (d) Øeesšerve mes DNA

8. keskeäšj ceW ÛeÙeve ÙeesiÙe ceeke&âj keâe GösMÙe nw:
(a) hueeefpce[ Deekeâej yeÌ{evee
(b) ™heebleefjle keâesefMekeâeDeeW keâer henÛeeve keâjvee
(c) DNA Øeefleke=âefle yeÌ{evee
(d) DNA DeheIešve jeskeâvee

9. keâewve meer lekeâveerkeâ efkeÅegle heume keâe GheÙeesie keâjkesâ
keâesefMekeâeDeeW ceW DNA ØekesefMele keâjleer nw?
(a) ceeF›eâesFbpeskeäMeve (b) FueskeäšêsheesjsMeve
(c) efueheesheâskeäMeve (d) yeeÙeesefueefmškeäme



10. Sanger sequencing requires:

(a) Taq polymerase and ddNTPs

(b) Restriction enzymes

(c) DNA ligase

(d) Reverse transcriptase

11. A cosmid vector contains:

(a) Lambda phage cos sites

(b) T7 promoter

(c) SV40 origin (d) Yeast ARS

12. Which enzyme is NOT used in molecular
cloning?

(a) Alkaline phosphatase

(b) Polynucleotide kinase

(c) Protease (d) Taq polymerase

13. The first step in recombinant DNA technology
is:

(a) Ligation

(b) Isolation of genetic material

(c) Transformation

(d) Restriction digestion

14. Terminator technology in GM crops aims to:

(a) Increase yield

(b) Produce sterile seeds

(c) Enhance drought resistance

(d) Improve nutrient content

15. Which cloning host is preferred for
post-translational modifications?

(a) E. coli

(b) Saccharomyces cerevisiae

(c) Bacillus subtilis

(d) Agrobacterium

16. The "ori" site in plasmids is essential for:

(a) Antibiotic resistance (b) DNA replication

(c) Gene expression (d) Protein purification

17. Golden Rice is genetically modified to
produce:

(a) Vitamin C

(b) b-carotene (Vitamin A precursor)

(c) Iron

(d) Omega-3 fatty acids

18. A genomic library contains:

(a) Only expressed genes

(b) All DNA fragments of an organism

(c) Mitochondrial DNA only

(d) Protein sequences
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10. meWiej meerkeäkeWefmebie kesâ efueS DeekeMÙekeâ nw:
(a) Taq heesueercejsÌpe Deewj ddNTPs

(b) efjefmš^keäMeve SbpeeFcme
(c) DNA ueeFiesÌpe
(d) efjkeme& š^ebmeef›eâhšspe

11. Skeâ keâe@efmce[ keskeäšj ceW neslee nw:
(a) uewcy[e heâspe cos meeFšdme
(b) T7 Øeceesšj
(c) SV40 Deesefjefpeve
(d) Ùeermš ARS

12. keâewve mee SbpeeFce DeeCeefkekeâ keäueesefvebie ceW ØeÙegòeâ veneR neslee?
(a) DeukeâueeFve heâe@mheâsšspe
(b) hee@ueervÙetefkeäueÙeesšeF[ keâeFvespe
(c) ØeesšerSÌpe
(d) Taq heesueercejsÌpe

13. efjkeâe@efcyeveWš DNA ØeewÅeesefiekeâer ceW henuee ÛejCe nw:
(a) ueeFiesMeve
(b) DeevegkebefMekeâ heoeLe& keâe Deueieeke
(c) ™heeblejCe
(d) efjefmš^keäMeve [eFpesMeve

14. peerSce heâmeueeW ceW šefce&vesšj lekeâveerkeâ keâe GösMÙe nw:
(a) Ghepe yeÌ{evee
(b) yeeBPe yeerpe GlheVe keâjvee
(c) metKee ØeeflejesOe yeÌ{evee
(d) hees<ekeâ lelke meece«eer megOeejvee

15. heesmš-š^ebmeuesMeveue mebMeesOeveeW kesâ efueS keâewve mee keäueesefvebie
nesmš ØeeLeefcekeâ neslee nw?
(a) E. coli

(b) Saccharomyces cerevisiae

(c) Bacillus subtilis (d) Agrobacterium

16. hueeefpce[ ceW 'ori' meeFš DeekeMÙekeâ nesleer nw:
(a) SbšeryeeÙeesefškeâ ØeeflejesOe kesâ efueS
(b) DNA Øeefleke=âefle kesâ efueS
(c) peerve DeefYekÙeefòeâ kesâ efueS
(d) Øeesšerve MegefækeâjCe kesâ efueS

17. ieesu[ve jeFme DeevegkebefMekeâ ™he mes mebMeesefOele neslee nw:
(a) efkešeefceve C GlheVe keâjves kesâ efueS
(b) b-keâwjesšerve (efkešeefceve A hetke&keleer&) GlheVe keâjves kesâ efueS
(c) DeeÙejve GlheVe keâjves kesâ efueS
(d) Deescesiee-3 heâwšer Sefme[ GlheVe keâjves kesâ efueS

18. Skeâ peerveesefcekeâ ueeFyeÇsjer ceW neslee nw:
(a) kesâkeue kÙeòeâ peerve
(b) efkeâmeer peerke kesâ meYeer DNA Keb[
(c) kesâkeue ceeFšeskeâe@efv[^Ùeue DNA

(d) Øeesšerve Deveg›eâce



19. Which vector replicates in both E. coli and
yeast?

(a) YAC (b) Shuttle vector

(c) Phagemid (d) BAC

20. RNA interference (RNAi) works by:

(a) Blocking transcription

(b) Degrading target mRNA

(c) Inhibiting translation

(d) Mutating DNA
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Answer Sheet

1. (b) 2. (b) 3. (a) 4. (b) 5. (b) 6. (c) 7. (a) 8. (b) 9. (b) 10. (a)

11. (a) 12. (c) 13. (b) 14. (b) 15. (b) 16. (b) 17. (b) 18. (b) 19. (b) 20. (b)

19. keâewve mee keskeäšj E. coli Deewj Ùeermš oesveeW ceW Øeefleke=âefle
keâjlee nw?
(a) YAC (b) Mešue keskeäšj
(c) heâspeefce[ (d) BAC

20. RNA FbšjheâsjWme (RNAi) keâece keâjlee nw:
(a) š^ebmeef›eâhMeve keâes Deke®æ keâjkesâ
(b) ue#Ùe mRNA keâes efkeIeefšle keâjkesâ
(c) š^ebmeuesMeve keâes jeskeâkeâj
(d) DNA keâes Glheefjkeefle&le keâjkesâ


