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Which of the following is an example of

vertical gene transfer?

(A) Conjugation

(B) Fertilization

C) Transformation

D) Transduction

Horizontal gene transfer in bacteria does not

occur through :

(A) Transformation (B) Transduction

C) Conjugation (D) Meiosis

Which mobile genetic element is known as

a “‘jumping gene”?

(A) Plasmid

(B) Transposon

€ Bacteriophage

D) Chromosome

The main role of bacteriophages in horizontal

gene transfer is in :

(A) Transformation

(B) Conjugation

€ Transduction

D) Recombination

Which gene transfer method uses a

micropipette to inject DNA into the

nucleus?

(A) CRISPR-Cas9

(B) Retrovirus-mediated transfer

€ Microinjection

D) Liposome-mediated transfer

Vertical gene transfer always involves :

(A) Parent to offspring transfer

(B) Exchange between unrelated
organisms

€ Random insertion of genes

D) Virus-mediated transfer
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7. Which of the following is a non-viral gene
transfer method?
(A) Retrovirus-mediated transfer
(B) Liposome-mediated transfer
(®) Adenovirus-mediated transfer
D) Lentivirus-mediated transfer
8. Why is horizontal gene transfer
more complex in eukaryotes than in
prokaryotes?
(A) Prokaryotes lack membranes
(B) Eukaryotes have both cell and
nuclear membranes
(®) Eukaryotes cannot recombine DNA
(D) Prokaryotes have plasmids
9. Which natural mechanism of HGT allows
bacteria to take up free DNA from the
environment?
(A) Conjugation
(B) Transformation
(®) Transduction
(D) Endocytosis
10. In vertical gene transfer via sexual
reproduction, genetic variation increases
mainly due to :
(A) Mutation only
(B) Mitosis
(®) Binary fission
D) Fertilization and recombination
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1. Which of the following best explains the
difference between HGT and VGT?

(A) HGT occurs between parents and
offspring, VGT between unrelated
organisms

(B) HGT occurs between unrelated
organisms, VGT between parents
and offspring

(®) Both involve transfer only via
plasmids

(D) Both involve entire genome transfer

12. Why are retroviruses commonly used in
gene transfer?

(A) They integrate stably into the host
genome

(B) They replicate outside the host

(®) They never mutate

(D) They target only non-dividing
cells

13. Which of the following is the main
disadvantage of microinjection?

(A) Cannot insert large DNA fragments

(B) Requires high technical skill and low
efficiency

(®) Works only in bacteria

(D) Cannot target the nucleus

14. Which method is most suitable for
generating knockout mice?

(A) Retrovirus-mediated transfer

(B) Embryonic stem cell-mediated
gene transfer

(®) Microinjection

D) Liposome-mediated transfer
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15. A scientist wants to introduce a therapeutic
gene into human T-cells for long-term
expression. Which method is best?

(A) Electroporation

(B) Gene gun

(®) Microinjection

(D) Retrovirus-mediated gene transfer

16. A bacterial strain gains antibiotic resistance
by acquiring a plasmid from the
environment. Which mechanism explains
this?

(A) Transformation
(B) Conjugation
(®) Transduction
D) Endocytosis.

17. Which method is most appropriate for
inserting a large DNA fragment precisely into
the genome of a mouse zygote?

(A) Microinjection
(B) Retrovirus-mediated transfer
(®) Transformation
D) Liposome-mediated transfer

18. A parasite gains a metabolic gene from
bacteria, enabling it to survive in humans.
This is an example of :

(A) Vertical gene transfer
(B) Horizontal gene transfer
(®) Mutation

D) Asexual reproduction

19. If a scientist wants to deliver CRISPR-Cas9
into plant cells, which method is most
suitable?

(A) Gene gun (biolistics)

(B) Retrovirus-mediated transfer

(®) Endocytosis

(D) Microinjection
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20. Which process explains how human DNA
could be found inside the bacterial genome
of Neisseria gonorrhoeae?

(A) Conjugation

(B) Transformation from host DNA
(®) Retrovirus infection

(D) Endocytosis

21. Compare the amount of DNA transferred
in VGT and HGT. Which statement is
correct?

(A) Both transfer entire genome

(B) HGT transfers entire genome, VGT
transfers few genes

(9] Both transfer only plasmids

(D) VGT transfers entire genome, HGT
usually transfers few genes

22. Which scenario shows the greatest
evolutionary advantage of HGT?

(A) Asexual reproduction in yeast

(B) Antibiotic resistance spread in
bacteria

(®) Fertilization in humans

D) Binary fission in bacteria

23. If embryonic stem cells are genetically
modified and introduced into a blastocyst,
what outcome is expected?

(A) All offspring are transgenic without
breeding

(B) Only somatic cell modification

(®) Chimeric animals that may pass
modified genes through
breeding

D) Failure to develop embryos
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24.

25.

26.

27.

28.

Which statement best differentiates  24.

conjugation from transformation?

(A) Conjugation requires direct cell-to-
cell contact, transformation does not

(B) Conjugation is virus-mediated,
transformation is plasmid-mediated

(®) Conjugation occurs only in
eukaryotes, transformation only in
prokaryotes

(D) Conjugation transfers entire genome,
transformation only plasmids

Which method is most at risk of 25.

insertional mutagenesis due to random
integration?

(A) Retrovirus-mediated transfer

(B) CRISPR-Cas9 gene editing

(®) Microinjection

(D) Transformation

What is a transgene? 26.

(A) A natural host gene

(B) A foreign DNA sequence inserted
into a host genome

(@) A viral genome fragment

(D) A protein-coding mRNA

Which bacterium is commonly used in plant ~ 27.

transgenesis?

(A) Bacillus subtilis

(B) Mycobacterium tuberculosis
(®) Escherichia coli

D) Agrobacterium tumefaciens

Which method involves direct injection of ~ 28.

DNA into an embryo?
(A) Electroporation
(B) CRISPR-Cas9
(®) Microinjection
D) Transformation
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29. Transgenic mice are widely used for :
(A) Producing milk proteins
(B) Modeling human diseases
(®) Generating silk proteins
(D) Controlling insect pests
30. Foot-and-Mouth Disease is caused by :
(A) A bacterium  (B) A virus
(9] A protozoan (D) Afungus
31. Theileriosis is transmitted by :
(A) Mosquitoes  (B) Ticks
(®) Fleas D) Flies
32. Bt corn is resistant to insects because :
(A) It produces a bacterial toxin
(B) It produces antifungal compounds
(®) It undergoes faster growth
D) It has thicker cell walls
33. Why is CRISPR-Cas9 considered more
precise than Agrobacterium-mediated
transformation?
(A) It integrates genes randomly
(B) It allows targeted genome
editing
(®) It uses viral vectors
(D) It produces proteins directly
34. Which factor influences the level of
transgene expression?
(A) Genome size only
(B) Host gender
(®) Temperature alone
D) Promoter strength and insertion site
35. Why are pigs preferred models for human
disease research compared to mice?
(A) Pigs have smaller genomes
(B) Pigs have physiology closer to
humans
(®) Pigs reproduce faster than mice
(D) Pigs are resistant to viruses
Z010108T-A/36

(9)

29.

30.

31.

32.

33.

34.

35.

il g Jead: e [ ST 3 o
A) T 9N IR

B)  HMA I H HiSH WM

(C) ™ TN SR
(D)

Pre faEe

Be-Us-HISY T e RO Bl 27
(A)  SiErg (B)  feur
C) Wit D) Fa®
Rrfafee e e e 87
A T B)  fpa
€ feg (D)  HireEEm
Bt HeRHT it & Hfa i |t =7
(A) T TF SEr] fay g @
(B) T UAHT A ST 8
(C) T 0 | Fear @

D) ST HIH AR AT B 2

CRISPR-Cas9 & THieaeIRaH-Teaieerd

WO § o1t Gcid i J S

&

(A) I SIF & AR &9 § el

(B) T TR S{MIA HUEH i STFAl
I B

(C) T€ IR JFeX 1 SYANT HT &
7E Y M S ©

Wﬁaﬁwﬁﬁ%waﬁzﬁﬁwﬁﬁ

YT 87

(A)  FIA S B TR

B) BT @ o

C)  Fad qIHN

D)  OWReX I Af AR THET T

qE W FFEEE & [0 G el 9

e} Hisd F HW ST &7

(A)  GeTU F SIMME BIeT B B

(B) AR hl ANRE G T

% e e Bk §
C) TR el § S & o H &
0)  GoR fammpett & sfeedh e @

[P.T.0.]



36. Which strategy best prevents coccidiosis
in poultry farms?
(A) Tick control
(B) Genetic modification
(®) Antibiotics only
D) Vaccination and hygiene

37. Trypanosomiasis in animals is mainly
transmitted by :
(A) Tsetse flies (B) Fleas
(®) Mosquitoes (D) Lice

38. A dairy farmer wants disease-resistant cows.
Which biotechnology approach is most
suitable?
(A) Selective breeding only
(B) Transgenesis introducing

resistance genes

(®) High-protein diet
(D) Vaccination only

39. A researcher wants to study Alzheimer’s
disease in a mammalian system. Which
animal is best?
(A) Transgenic sheep
(B) Transgenic pigs
(®) Transgenic birds
D) Transgenic mice

40. If a parasite causes lymph node swelling
and anemia in cattle, the most likely disease
is
A) FMD
(B) Trypanosomiasis
(®) Theileriosis
(D) Coccidiosis
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41. In a poultry farm, bloody diarrhea is  41.
observed. Which biotechnology solution
helps long-term control?
(A) Culling infected birds only
(B) Developing genetically resistant
chickens
(®) Rotational grazing
(D) Tick control
42. For xenotransplantation research, which  42.
transgenic animal is most valuable?
(A) Mouse (B) Goat
(®) Pig D) Cow
43. Which combination is correct for "transgene  43.
package"?
(A) Gene + promoter + selectable
marker
(B) Gene + plasmid + ribosome
(®) RNA + tRNA + codon
(D) Protein + antibody + marker
44, If mosquitoes are genetically modified to  44.
reduce offspring survival, this is an example
of :
(A) Microinjection
(B) Pest control via transgenesis
(®) Protein therapy
D) Electroporation
45. Compare microinjection and  45.
electroporation. Which is TRUE?
(A) Both require bacterial carriers
(B) Both are only used in plants
(®) Both integrate genes randomly
(D) Microinjection inserts DNA directly;
electroporation uses electric
fields
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46. Which factor differentiates FMD from  46.
Theileriosis?
(A) FMD is viral, Theileriosis is
protozoan
(B) Both are protozoan diseases
(®) Both are bacterial diseases
(D) FMD is fungal, Theileriosis is viral
47. Why might transgenic goats be 47.
chosen over cows for pharmaceutical
protein production?
(A) Goats have shorter gestation and
lower maintenance costs
(B) Goats cannot express proteins in
milk
(®) Goats are disease resistant
(D) Goats produce more milk than cows
48. Which ethical concern is most unique to  48.
transgenic insects?
(A) Animal suffering
(B) Spread of modified genes to wild
populations
(®) Use in drug testing
(D) Food safety risks
49. A farmer uses insecticide-treated targets to ~ 49.
reduce disease spread. This is applied
for :
(A) FMD
(B) Trypanosomiasis
(9] Coccidiosis
(D) Theileriosis
50. If a transgene integrates at a random site,  50.
what risk increases?
(A) Controlled expression
(B) Insertional mutagenesis
(9] Enhanced protein production
D) Disease resistance
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51. Which reproductive biotechnology involves  51.
direct deposition of semen into the female
reproductive tract?

(A) Cloning

(B) Artificial insemination
(®) Embryo transfer

(D) Parthenogenesis

52. Dolly the sheep was the first mammal cloned ~ 52.

by which technique?

(A) Embryo splitting

(B) Somatic cell nuclear transfer (SCNT)
(®) Artificial insemination

D) Embryo transfer

93. Embryonic stem cells are derived from  53.
which structure of the blastocyst?
(A) Trophoblast
(B) Zona pellucida
(®) Inner cell mass
(D) Morula

o4. Which hormone is commonly used for  54.
superovulation in embryo transfer
technology?

(A) Oxytocin
(B) FSH/PMSG
(®) Insulin

D) Cortisol

95. iPSCs are created by reprogramming  55.

somatic cells using :
A) Growth factors
B) Transcription factors
C) Antibodies
D) Hormones
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96. Why is artificial insemination considered
superior to natural mating in livestock?
(A) It eliminates female fertility
issues
(B) It prevents multiple births
(®) It increases gestation length
(D) It allows disease-free semen
transfer and use of superior
germplasm
57. The major limitation of SCNT cloning is :
(A) High genetic variation
(B) Epigenetic abnormalities and low
efficiency
(®) It cannot be applied to mammals
(D) It always produces male offspring
58. In conservation biology, cryopreserved
embryos or semen are useful because :
(A) They eliminate the need for
hormones
(B) They permit long-term storage and
genetic preservation
(®) They only work in cattle, not
wildlife
(D) They reduce gestation period
59. Which stem cell type is pluripotent and can
differentiate into all three germ layers?
(A) Satellite cells
(B) Hematopoietic stem cells
(®) Embryonic stem cells
D) Neural stem cells
60. Which of the following is an ethical concern
with embryonic stem cell use?
(A) Low differentiation ability
(B) Requirement of animal serum
(®) Destruction of human embryos
D) Poor genetic stability
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61.

62.

63.

64.

65.
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A farmer wants to quickly multiply his elite

cattle herd. Which biotechnology should he

choose?

(A) Artificial insemination only

(B) Embryo transfer techniques

(®) Microinjection

D) Parthenogenesis

A patient with spinal cord injury is considered

for stem cell therapy. Which stem cell type

is most relevant?

(A) Adult stem cells (neural progenitors)

(B) Erythrocytes

(®) Cancer stem cells

D) Plant stem cells

Which technique would best help conserve

an endangered deer species with very few

females available for breeding?

(A) Superovulation and embryo transfer
to surrogate females

(B) Selective killing of diseased males

(®) High-protein diet

D) Antibiotic therapy

If researchers want to study gene

function by creating knock-out mice,

which stem cell type is primarily

used?

(A) Embryonic stem cells

(B) Hematopoietic stem cells

(9] iPSCs only

D) Mesenchymal stem cells

Which method allows international transport

of superior livestock genetics with minimal

disease risk?

(A) Transport of live bulls

(B) Transport of frozen embryos/semen

(9] Transport of placental tissues

D) Transport of oocytes in culture
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66. Differentiate between Al and ET :
(A) Al requires embryo freezing, ET
does not
(B) Al transfers semen, ET transfers
fertilized embryos
(®) Al produces clones, ET does not
D) Al uses surrogates, ET never
does
67. In SCNT, if the donor somatic cell nucleus
has epigenetic modifications, what problem
may arise?
(A) Increased fertility in clones
(B) Improper gene expression and
abnormal development
(®) Enhanced pluripotency
(D) Faster embryo growth
68. Which factor explains why iPSCs are
ethically preferred over ESCs?
(A) IPSCs cannot differentiate
(B) IPSCs are derived without embryo
destruction
(®) iPSCs have higher mutation rate
D) IPSCs come only from cord blood
69. Why are pigs often considered for
xenotransplantation research over cows?
(A) Similar organ size and physiology
to humans
(B) Shorter gestation length than
COWS
(®) More milk production
D) Lower feed requirements
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70. A wildlife conservationist argues thatembryo  70.
transfer is better than artificial insemination
for endangered species. Which reasoning
is valid?
(A) ET allows multiplication from a
limited number of elite females
(B) ET requires no synchronization
(®) ET produces only male offspring
D) ET eliminates the need for semen
collection
1. Which advantage does artificial insemination ~ 71.
provide in animal propagation?
(A) Ensures random mating
(B) Prevents genetic improvement
(®) Allows use of superior male
germplasm widely
D) Decreases reproductive efficiency
72. Which technique is most effective for 72
conserving endangered animal species?
(A) Selective breeding only
(B) Embryo transfer and cryopreservation
(®) Random mating
D) Crossbreeding with domestic animals
73. Which is a key ethical concern in stem cell ~ 73.
technology?
(A) High milk yield
(B) Use of embryonic sources
(®) Disease diagnosis
D) Artificial insemination
74. Animal cloning by somatic cell nuclear  74.
transfer (SCNT) primarily helps in :
(A) Producing hybrid species
(B) Generating genetically identical
animals
(®) Random genetic variation
(D) Controlling viral infections
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75. Which application of stem cell technology
is most relevant to regenerative medicine?
(A) Vaccine development
(B) Tissue and organ repair
(9] Increasing animal fertility
D) Food preservation
76. What is gene therapy?
(A) Use of drugs to treat infection
(B) Dietary modification
(®) Surgery to remove diseased
tissue
(D) Introduction,  removal, or
modification of genes to treat
disease
7. Which type of gene therapy is heritable?
(A) Somatic ~ (B) Germline
©) Ex vivo (D)  All of the above
78. Which vector is most commonly used for
high-efficiency gene delivery?
(A) Viral vectors
(B) Liposomes
© Naked DNA
(D) Polymer nanoparticles
79. Which of the following is a molecular
engineering approach?
(A) Recombinant protein production
(B) CRISPR-Cas9 editing
(®) RNA interference
D) All of the above
80. Somatic gene therapy affects :
(A) Future generations
(B) Only the treated individual
(9] Both treated and offspring
D) Entire population
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81.  Ex vivo gene therapy involves : 81.
(A) Direct injection into the body
(B) Using antibiotics
(®) Eating genetically modified
food
(D) Modifying cells outside the body
and reintroducing them
82.  Which CRISPR component directs Cas9 to ~ 82.
the target DNA?
(A) DNA polymerase
B) Guide RNA (gRNA)
(®) Reverse transcriptase
D) Plasmid backbone
83.  Which disease can be treated with gene  83.
therapy using modified T-cells?
(A) Diabetes
(B) Cancer
(®) Hypertension
D) Tuberculosis
84. Main limitation of viral vectors is : 84.
(A) Low efficiency
(B) Cost-effectiveness
(®) Cannot enter cells
D) Immunogenicity and insertional
mutagenesis
85.  RNA interference works by : 85.
(A) Blocking transcription
(B) Degrading target mRNA
(9] Replicating DNA
D) Enhancing protein translation
86.  Lentiviral vectors can infect : 86.
(A) Only dividing cells
(B) Only non-dividing cells
(®) Both dividing and non-dividing
cells
(D) None of the above
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87. Recombinant insulin production is an ~ 87.
example of :
(A) Molecular engineering
(B) CRISPR gene editing
(®) Viral infection
(D) Traditional therapy
88. A main risk of germline editing is : 88.
(A) Temporary gene expression
(B) Inheritable off-target mutations
(®) Cost reduction
(D) Easier therapy delivery
89. Compare viral and non-viral vectors. Which  89.
is TRUE?
(A) Viral vectors are safer than
non-viral
(B) Non-viral vectors have lower
efficiency but less immunogenicity
(®) Both integrate genes randomly in
same way
D) Only non-viral vectors can infect
humans
90. Why is CRISPR preferred in human gene  90.
editing?
(A) Cheaper than drugs
(B) Precise targeting and minimal off-
target effects
(®) Does not require lab equipment
(D) Works without DNA Parasitic
infections
91. Off-target mutations can result  91.
in:
(A) Unintended gene disruption
(B) Improved therapy efficiency
(®) Faster healing
D) Reduced cost
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92. Why is germline gene therapy ethically 92
controversial?
(A) Expensive procedure
(B) Changes are heritable and may
affect future generations
(®) Cannot cure diseases
D) Only works in animals
93. A patient with ADA-SCID can be treated 93,
by :
(A) Somatic gene therapy
(B) Germline gene therapy
(9] Dietary supplements
D) Surgery
94. CRISPR-Cas9 is preferred over ZFNs 94,
because :
(A) Less precise
(B) Easier to design and highly
specific
(®) Cannot edit human cells
(D) Expensive and rare
95. Ex vivo therapy is advantageous 95.
because :
(A) Cells are modified outside the body
reducing immune response
(B) Works only in embryos
(®) No ethical concerns
(D) Immediate gene delivery in vivo
96. Lentiviral vectors are chosen for : 96.
(A) Transient expression
(B) Stable gene integration
(9] Only plant cells
D) Only bacterial cells
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97. Ethical concern unique to germline 97,
therapy:
(A) Cost
(B) Heritable changes affecting future
generations
(®) Immune response
(D) Lab contamination
98. CAR-T cell therapy is an example of : 98.
(A) Somatic gene therapy in cancer
(B) Germline gene therapy
(®) Traditional chemotherapy
D) Vaccination
99. Which of the following reduces 99,
immune response risk in gene
therapy?
(A) Using ex vivo modified cells
(B) Using viral vectors in vivo
(®) Increasing dosage
D) Random integration
100. A major technical challenge in gene therapy  100.
is
(A) Targeted delivery and stable
expression of genes
(B) Availability of doctors
(®) Cost of surgery
D) Patient compliance
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