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2. The booklet contains 100 questions. 
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1. Which of the following is a product of 

animal biotechnology ? 

(A) Bt cotton 

(B) Golden rice 

(C) Recombinant insulin 

(D) Biofertilizers 

2. Transgenic animals are produced by : 

(A) Selective breeding 

(B) Artificial insemination 

(C) Introduction of foreign genes 

(D) Cross-breeding 

3. Ethical issues in animal biotechnology 

mainly concern : 

(A) Climate change 

(B) Animal welfare 

(C) Soil fertility 

(D) Water pollution 

4. ‘Pharming’ in transgenic animals 

refers to : 

(A) Fish breeding 

(B) Production of vaccines in poultry 

(C) Production of pharmaceutical 

proteins in animal milk 

(D) Organic livestock farming 

5. Transgenic animals help in the 

production of : 

(A) Industrial enzymes 

(B) Human therapeutic proteins 

(C) Monoclonal antibodies 

(D) All of the above 

6. The technique commonly used to 

create knockout mice involves : 

(A) Selective breeding 

(B) Homologous recombination 

(C) Fermentation 

(D) Artificial insemination 

7. Which of the following is an 

application of knockout mice ? 

(A) Vaccine production 

(B) Drug toxicity testing 

(C) Studying cancer development 

(D) All of the above 

8. Knockout mice differ from transgenic 

nice because : 

(A) Knockout mice have an 

inactivated gene 

(B) Transgenic mice have no genetic 

changes 

(C) Knockout mice are naturally 

occurring 

(D) Both are identical 
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9. The guide RNA (gRNA) in 

CRISPR/Cas9 is responsible for : 

(A) Cutting DNA 

(B) Repairing DNA 

(C) Recognizing and binding to 

target DNA sequence 

(D) Synthesizing proteins 

10. CRISPR technology was originally 

discovered in : 

(A) Plants 

(B) Animals 

(C) Viruses 

(D) Bacteria 

11. TALEN stands for : 

(A) Transcription Activator-Like 

Effector Nuclease 

(B) Targeted Activator Linked 

Endonuclease 

(C) Transgenic Animal Linked 

Editing Nuclease 

(D) Terminal Activator Linear 

Endonuclease 

12. Compared to ZFNs, TALENs are 

generally : 

(A) Less specific 

(B) Easier to design and more 

flexible 

(C) Completely RNA-based 

(D) Unable to edit animal genomes 

13. Liposomes are mainly used in 

nanomedicine for : 

(A) Gene mutation 

(B) Controlled drug delivery 

(C) Radiation emission 

(D) Blood filtration 

14. Carbon nanotubes are mainly 

investigated for : 

(A) Vaccine storage 

(B) Drug and gene delivery 

(C) Blood typing 

(D) Dialysis 

15. One major advantage of artificial 

blood is : 

(A) Requires blood grouping 

(B) Short shelf life 

(C) Risk of viral transmission 

(D) Universal compatibility 

16. One limitation of artificial blood 

products is : 

(A) Unlimited oxygen capacity 

(B) Long circulation time 

(C) High risk of blood group 

mismatch 

(D) Short intravascular half-life 
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17. Which of the following is a viral 

vector vaccine ? 

(A) Covishield 

(B) Inactivated polio vaccine 

(C) Tetanus toxoid 

(D) Hepatitis B recombinant vaccine 

18. mRNA vaccines work by : 

(A) Injecting weakened virus 

(B) Delivering antigenic protein 

directly 

(C) Stimulating antibody production 

through toxoid 

(D) Delivering genetic code for 

antigen production 

19. The technique commonly used for 

production of monoclonal antibodies  

is : 

(A) PCR 

(B) ELISA 

(C) Hybridoma technology 

(D) Chromatography 

20. Monoclonal antibodies are widely used 

in : 

(A) Oxygen transport 

(B) Bone formation 

(C) Blood grouping only 

(D) Cancer immunotherapy 

21. Monoclonal antibodies are highly 

specific because they : 

(A) Bind multiple antigens 

(B) Recognize a single epitope 

(C) Are derived from many clones 

(D) Contain different heavy chains 

22. Which disease was one of the first 

successfully treated using gene  

therapy ? 

(A) Diabetes mellitus 

(B) Hypertension 

(C) Severe Combined Immuno-

deficiency (SCID) 

(D) Tuberculosis 

23. One major risk associated with viral 

gene therapy is : 

(A) Increased oxygen transport 

(B) Immediate immunity 

(C) Insertional mutagenesis 

(D) Vitamin deficiency 

24. Germline gene therapy results in : 

(A) No inheritance 

(B) Temporary gene expression 

(C) Inherited genetic changes 

(D) Protein degradation 
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25. The primary purpose of vaccination is 

to : 

(A) Cure active infection 

(B) Provide passive immunity 

(C) Stimulate active immunity 

(D) Destroy toxins directly 

26. Embryonic stem cells are mainly used 

in : 

(A) Gene editing only 

(B) Tissue engineering and 

regenerative medicine 

(C) Oxygen transport 

(D) Vaccine production 

27. Pluripotent stem cells can differentiate 

into : 

(A) Only blood cells 

(B) All three germ layers (ectoderm, 

mesoderm, endoderm)  

(C) Only nerve cells 

(D) Only muscle cells 

28. One major advantage of adult stem 

cells over embryonic stem cells is : 

(A) Unlimited differentiation 

(B) Fewer ethical issues 

(C) Higher tumor risk 

(D) Totipotency 

29. Adult stem cell therapy is commonly 

used in : 

(A) Cancer initiation 

(B) Bone marrow transplantation 

(C) Antibiotic therapy 

(D) Vaccine production 

30. Cancer stem cells (CSCs) are defined 

as cells that can : 

(A) Only divide a few times 

(B) Sustain tumor growth and 

initiate new tumors 

(C) Die rapidly 

(D) Produce only blood cells 

31. The primary function of epithelial 

stem cells is to : 

(A) Generate new epithelial cells to 

replace shed cells 

(B) Produce antibodies 

(C) Transport oxygen 

(D) Stimulate nerve growth 

32. Skin epidermal stem cells reside in : 

(A) Dermis 

(B) Basal layer of epidermis 

(C) Stratum corneum 

(D) Subcutaneous fat 

33. A characteristic feature of epithelial 

stem cells is : 

(A) Limited self-renewal 

(B) Ability to differentiate into 

multiple epithelial cell types 

(C) Unable to divide 

(D) Only present during 

embryogenesis 
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34. During wound healing, fibroblasts : 

(A) Differentiate into epithelial cells 

(B) Migrate to wound site and 

synthesize collagen 

(C) Produce antibodies 

(D) Transport oxygen 

35. Fibroblast proliferation during tissue 

repair is stimulated by : 

(A) Platelet-derived growth factor 

(PDGF)  

(B) Oxygen only 

(C) Antibodies 

(D) Neural impulses 

36. The stem cells responsible for skeletal 

muscle regeneration are called : 

(A) Hematopoietic stem cells. 

(B) Satellite cells 

(C) Fibroblasts 

(D) Mesenchymal stem cells 

37. Age-related decline in skeletal muscle 

regeneration is mainly due to : 

(A) Increased oxygen supply 

(B) Reduced number and function of 

satellite cells 

(C) Excessive fibroblast activity 

(D) Increased myofiber fusion 

38. Myoblasts in vitro can be used for : 

(A) Muscle tissue engineering and 

therapy for muscular dystrophies 

(B) RBC formation 

(C) Hormone production 

(D) Blood clotting 

39. Angiogenesis refers to : 

(A) Formation of vessels from 

angioblasts 

(B) Formation of new blood vessels 

from pre-existing vessels 

(C) Regression of vessels 

(D) Formation of lymph vessels 

40. The first blood vessels in the embryo 

form in which structure ? 

(A) Yolk sac 

(B) Liver 

(C) Heart 

(D) Bone marrow 

41. Endothelial cells line : 

(A) Only lymphatic vessels 

(B) Blood vessels and lymphatic 

vessels 

(C) Bone marrow only 

(D) Nerve tissue 
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42. Lymphatic vessels are distinguished 

from blood vessels by : 

(A) Presence of valves and thin walls 

(B) Thick tunica media 

(C) Presence of RBCs 

(D) Endothelium made of squamous 

epithelium 

43. Defective lymphangiogenesis can lead 

to : 

(A) Hypertension 

(B) Lymphedema 

(C) Diabetes 

(D) Hyperthyroidism 

44. Which tissue has the highest 

regenerative capacity ? 

(A) Skeletal muscle 

(B) Liver 

(C) Cardiac muscle 

(D) Brain 

45. Permanent tissues include : 

(A) Liver 

(B) Bone marrow 

(C) Skin 

(D) Cardiac muscle and neurons 

46. The first step in wound healing is : 

(A) Fibroblast proliferation 

(B) Angiogenesis 

(C) Inflammation and clot formation 

(D) Collagen deposition 

47. Advantages of cell reprogramming 

include : 

(A) Unlimited proliferation and 

patient-specific cell therapy 

(B) No need for transcription factors 

(C) Immediate tissue repair in vivo 

(D) Oxygen transport 

48. Small molecules in reprogramming are 

used to : 

(A) Replace transcription factors or 

enhance efficiency 

(B) Induce cell death 

(C) Transport oxygen 

(D) Stimulate RBC formation 

49. Pluripotent stem cells are capable of : 

(A) Differentiating into all cell types 

of the body except extra-

embryonic tissues 

(B) Differentiating into only blood 

cells 

(C) Differentiating into only 

epithelial cells 

(D) Producing antibodies 

50. Clinical applications of pluripotent 

stem cells include : 

(A) Tissue engineering, disease 

modeling, and regenerative 

medicine 

(B) RBC transport only 

(C) Platelet aggregation 

(D) Hormone secretion only 
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51. Recombinant DNA technology 

involves : 

(A) Cutting and joining DNA from 

different sources 

(B) RNA transcription only 

(C) Protein synthesis 

(D) Cell division 

52. DNA ligase is used in rDNA 

technology to : 

(A) Cut DNA 

(B) Join DNA fragments 

(C) Replicate DNA 

(D) Transcribe RNA 

53. Which of the following is an 

application of rDNA technology in 

medicine ? 

(A) Gene therapy 

(B) Vaccine production 

(C) Production of clotting factors 

(D) All of the above 

54. Recognition sequences for most 

restriction enzymes are : 

(A) Palindromic sequences 

(B) Random sequences 

(C) Only poly-A sequences 

(D) Only RNA sequences 

55. Which type of restriction enzyme is 

most commonly used in molecular 

cloning ? 

(A) Type I 

(B) Type II 

(C) Type III 

(D) Type IV 

56. Sticky ends generated by restriction 

enzymes : 

(A) Have overhanging single-

stranded DNA 

(B) Have blunt ends 

(C) Cannot be ligated 

(D) Are RNA overhangs 

57. The main function of a cloning vector 

is to : 

(A) Join DNA fragments 

(B) Carry and replicate foreign DNA 

in a host organism 

(C) Cut DNA at specific sites 

(D) Transcribe RNA 

58. A key feature of cloning vectors is : 

(A) Antibiotic resistance gene for 

selection 

(B) Ribosomal RNA only 

(C) Collagen production 

(D) Oxygen transport 
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59. BACs (Bacterial Artificial 

Chromosomes) are suitable for : 

(A) Cloning very large DNA 

fragments (100-300 kB)  

(B) Small DNA only 

(C) RNA cloning 

(D) Protein expression only 

60. cDNA library is made from : 

(A) Genomic DNA 

(B) mRNA 

(C) Ribosomal DNA 

(D) Mitochondrial DNA 

61. Genomic library is tissue-specific ? 

(A) Yes 

(B) No, it represents the complete 

genome the organism 

(C) Only in embryos 

(D) Only in adults 

62. C-value includes : 

(A) Only protein-coding DNA 

(B) Only repetitive sequences 

(C) Both coding and non-coding 

DNA 

(D) Only mitochondrial DNA 

63. Recombinant antibodies are sometimes 

called : 

(A) Humanized or chimeric 

antibodies 

(B) RBC proteins 

(C) Digestive enzymes 

(D) Muscle proteins 

64. cDNA libraries lack : 

(A) Exons 

(B) Introns and regulatory sequences 

(C) Protein-coding sequences 

(D) mRNA 

65. Which library would you use to study 

promoter sequences of a gene ? 

(A) cDNA library 

(B) Genomic library 

(C) mRNA library 

(D) Ribosomal RNA library 

66. The C-value paradox refers to : 

(A) No correlation between genome 

size and organismal complexity 

(B) No DNA in prokaryotes 

(C) Protein amount equals DNA 

amount 

(D) RNA content determines 

complexity 
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67. C-value is haploid or diploid ? 

(A) Diploid 

(B) Haploid 

(C) Triploid 

(D) Tetraploid 

68. Which vector is commonly used for 

insulin production in bacteria ? 

(A) pBR322 

(B) Lambda phage 

(C) YAC 

(D) Ribosomal RNA 

69. Human recombinant insulin is 

preferred over animal insulin because : 

(A) It has identical sequence to 

human insulin and lower allergic 

reactions 

(B) It is cheaper 

(C) It is synthetic only 

(D) Animal insulin is not effective 

70. Recombinant insulin production is an 

example of : 

(A) Gene therapy 

(B) Therapeutic protein production 

using rDNA technology 

(C) Vaccine production only 

(D) Cloning humans 

71. Which vector is commonly used for 

streptokinase production in E. coli ? 

(A) YAC 

(B) Lambda phage 

(C) pBR322 plasmid 

(D) Ribosomal RNA 

72. Which host besides E. coli can be used 

for streptokinase production ? 

(A) Yeast (Saccharomyces 

cerevisiae)  

(B) RBCs 

(C) Plant leaves only 

(D) Muscle cells 

73. Recombinant antibodies are widely 

used for : 

(A) Diagnosis of diseases (e.g., 

ELISA, immunoassays)  

(B) Only digestion of food 

(C) RBC formation 

(D) Oxygen transport 

74. DNA for fingerprinting can be 

obtained from : 

(A) Muscle fibers only 

(B) Only RBCs 

(C) Blood, hair, saliva, or tissue 

samples 

(D) Only skin cells 
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75. Recombinant enzymes can be used in : 

(A) Medicine, research, and industry 

(B) Only digestion 

(C) Only oxygen transport 

(D) Only RBC production 

76. Which of the following is a common 

method for nucleic acid labelling ? 

(A) Radioactive labelling with 
32

P 

(B) Using DNA ligase 

(C) Protein extraction 

(D) RBC staining 

77. Which technique is commonly used to 

separate DNA fragments in DNA 

fingerprinting ? 

(A) Gel electrophoresis 

(B) PCR only 

(C) RBC counting 

(D) Southern blot only 

78. DNA fingerprinting is widely used in : 

(A) Forensic identification, paternity 

testing, and genetic research 

(B) RBC counting 

(C) Oxygen transport 

(D) Muscle repair 

79. The main original purpose of 

developing GloFish was to : 

(A) Increase food production 

(B) Detect water pollution 

(C) Improve fish size 

(D) Create aquarium pets 

80. The giant trout is an example of : 

(A) Hybrid fish 

(B) Cloned fish 

(C) Transgenic fish 

(D) Polyploid fish 

81. One major environmental concern 

regarding transgenic fish is : 

(A) Reduced oxygen consumption 

(B) Increased vitamin content 

(C) Escape into wild populations 

(D) Slower growth 

82. AquAdvantage salmon is genetically 

modified from which base species ? 

(A) Tilapia 

(B) Atlantic salmon 

(C) Rainbow trout 

(D) Catfish 

83. Transgenic salmon technology is 

mainly applied in : 

(A) Forestry 

(B) Marine tourism 

(C) Aquaculture 

(D) Ornamental fisheries 
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84. Zebrafish are widely used in genetic 

engineering because they have : 

(A) Long generation time 

(B) Transparent embryos 

(C) Large body size 

(D) Low fecundity 

85. Transgenic zebrafish are important 

model organisms in : 

(A) Forestry research 

(B) Space biology only 

(C) Developmental biology and 

toxicology 

(D) Poultry science 

86. GFP stands for : 

(A) Green Fluorescent Protein 

(B) Genetic Functional Protein 

(C) Growth Forming Protein 

(D) Global Fluorescent Peptide 

87. The main advantage of GFP as a 

reporter molecule is that it : 

(A) requires substrate addition 

(B) is toxic to cells 

(C) fluoresces without additional 

cofactors 

(D) destroys host DNA 

88. Transgenic technology in aquaculture 

mainly aims to : 

(A) improve ship transport 

(B) enhance fish growth and 

productivity 

(C) increase salt content 

(D) reduce market demand 

89. The antifreeze protein gene used in 

some transgenic fish is derived from : 

(A) Tropical fish 

(B) Ocean pout 

(C) Catfish 

(D) Tilapia 

90. The main purpose of inserting reporter 

genes in fish embryos is to : 

(A) increase fertility 

(B) enhance taste 

(C) track gene expression 

(D) improve swimming speed 

91. Which US agency approved the first 

genetically engineered animal for 

human consumption ? 

(A) USDA 

(B) EPA 

(C) FDA 

(D) CDC 

92. FDA risk assessment of transgenic 

animals includes evaluation of : 

(A) Toxicity and allergenicity 

(B) Color variation 

(C) Market demand 

(D) Fishing methods 
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93. Post-approval monitoring under FDA 

guidelines is important to : 

(A) Increase profit 

(B) Ensure on going safety and 

compliance 

(C) Improve taste 

(D) Reduce feed cost 

94. Which of the following is patentable ? 

(A) Scientific principle 

(B) Abstract idea 

(C) Novel invention with industrial 

application 

(D) Naturally occurring substance 

without modification 

95. Patents are a form of : 

(A) Copyright 

(B) Intellectual property rights 

(C) Trademark 

(D) Trade secret 

96. CPCSEA was constituted under which 

Indian Act ? 

(A) Indian Patents Act, 1970 

(B) Prevention of Cruelty to Animals 

Act, 1960 

(C) Wildlife Protection Act, 1972 

(D) Environmental Protection Act, 

1986 

97. CPCSEA guidelines apply to : 

(A) Plants only 

(B) Laboratory animais used in 

research and education 

(C) Fish in the wild 

(D) Human clinical trials 

98. The four basic principles of bioethics 

include : 

(A) Autonomy, Beneficence, Non-

maleficence, Justice 

(B) Honesty, Secrecy, Profit, 

Compliance 

(C) Freedom, Law, Technology, 

Growth 

(D) Transparency, Regulation, 

Innovation, Safety 

99. The main purpose of bioethics in 

biotechnology is to : 

(A) Increase profit 

(B) Ensure responsible and ethical 

use of biological knowledge and 

technology 

(C) Promote patent filing 

(D) Encourage unrestricted 

experimentation 

100. The Institutional Animal Ethics 

Committee (IAEC) is required under : 

(A) Patent Act 

(B) CPCSEA guidelines 

(C) FDA regulations 

(D) Environmental Protection Act 

 



  

   

(Only for Rough Work) 

 

 

 

 



  

   

4. Four alternative answers are mentioned for 

each question as—A, B, C & D in the 

booklet. The candidate has to choose the  

correct answer and mark the same in the 

OMR Answer-Sheet as per the direction : 

 4. iz'u&iqfLrdk esa izR;sd iz'u ds pkj lEHkkfor 

mÙkjµA, B, C ,oa D gSaA ijh{kkFkhZ dks mu pkjksa 

fodYiksa esa ls lgh mÙkj Nk¡Vuk gSA mÙkj dks OMR 

vkUlj&'khV esa lEcfU/kr iz'u la[;k esa fuEu izdkj 

Hkjuk gS % 

Example :  
mnkgj.k % 

Question :  
iz'u % 

Q. 1  iz'u 1 

Q. 2  iz'u 2 

Q. 3  iz'u 3 

Illegible answers with cutting and  

over-writing or half filled circle will be 

cancelled. 

 viBuh; mÙkj ;k ,sls mÙkj ftUgsa dkVk ;k cnyk x;k 

gS] ;k xksys esa vk/kk Hkjdj fn;k x;k] mUgsa fujLr dj 

fn;k tk,xkA 

5. Each question carries equal marks. Marks 
will be awarded according to the number of 
correct answers you have. 

 5. izR;sd iz'u ds vad leku gSaA vkids ftrus mÙkj lgh 

gksaxs] mUgha ds vuqlkj vad iznku fd;s tk;saxsA 

6. All answers are to be given on OMR 
Answer Sheet only. Answers given 
anywhere other than the place specified in 
the answer sheet will not be considered 
valid. 

 6. lHkh mÙkj dsoy vks- ,e- vkj- mÙkj&i=d (OMR 

Answer Sheet) ij gh fn;s tkus gSaA mÙkj&i=d esa 

fu/kkZfjr LFkku ds vykok vU;= dgha ij fn;k x;k 

mÙkj ekU; ugha gksxkA 

7. Before writing anything on the OMR 
Answer Sheet, all the instructions given in it 
should be read carefully.  

 7. vks- ,e- vkj- mÙkj&i=d (OMR Answer Sheet) 

ij dqN Hkh fy[kus ls iwoZ mlesa fn;s x;s lHkh vuqns'kksa 

dks lko/kkuhiwoZd i<+ fy;k tk;sA 

8. After the completion of the examination 

candidates should leave the examination hall 

only after providing their OMR Answer 

Sheet to the invigilator. Candidate can carry 

their Question Booklet. 

 8. ijh{kk lekfIr ds mijkUr ijh{kkFkhZ d{k fujh{kd dks 

viuh OMR Answer Sheet miyC/k djkus ds ckn 

gh ijh{kk d{k ls izLFkku djsaA ijh{kkFkhZ vius lkFk 

iz'u&iqfLrdk ys tk ldrs gSaA 

9. There will be no negative marking.  9. fuxsfVo ekfd±x ugha gSA 

10. Rough work, if any, should be done on the 

blank pages provided for the purpose in the 

booklet. 

 10. dksbZ Hkh jQ dk;Z  iz'u&iqfLrdk ds vUr esa] jQ&dk;Z ds 

fy, fn, [kkyh ist ij gh fd;k tkuk pkfg,A 

11. To bring and use of log-book, calculator, 

pager and cellular phone in examination hall 

is prohibited. 

 11. ijh{kk&d{k esa ykWx&cqd] dSydqysVj] istj rFkk 

lsY;qyj Qksu ys tkuk rFkk mldk mi;ksx djuk oftZr 

gSA  

12. In case of any difference found in English 

and Hindi version of the question, the 

English version of the question will be held 

authentic. 

 12. iz'u ds fgUnh ,oa vaxzsth :ikUrj.k esa fHkUurk gksus dh 

n'kk esa iz'u dk vaxzsth :ikUrj.k gh ekU; gksxkA 

Impt. : On opening the question booklet, first check that all 

the pages of the question booklet are printed properly. 

If there is any discrepancy in the question Booklet, 

then after showing it to the invigilator, get another 

question Booklet of the same series. 

 egRoiw.kZ % iz'uiqfLrdk [kksyus ij izFker% tk¡p dj ns[k ysa fd 

iz'u&iqfLrdk ds lHkh i"̀B HkyhHkk¡fr Nis gq, gSaA ;fn 

iz'uiqfLrdk esa dksbZ deh gks] rks d{kfujh{kd dks fn[kkdj 

mlh fljht dh nwljh iz'u&iqfLrdk izkIr dj ysaaA 


