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10.1. Biotechnological
Applications in Agriculture

The Bt toxin in genetically engineered Bt cotton kills the
pest by:

(A) creating pores in the midgut.

(B) damaging the respiratory system.
(C) degenerating the nervous system.
(D) altering the pH of body fluids.
Following are the steps involved in action of toxin in Bt

Cotton.
(I) The inactive toxin converted into active form due to

alkaline pH of gut of insect.
(I1) Bacillus thuringiensis produce crystal
insecticidal proteins.
(111) The alkaline p. . solubilises the crystals.
(IV)The activated toxin binds to the surface of midgut
cells, creates pores and causes death of the insect.
(V) The toxin proteins exist as inactive protoxins in
bacteria.
Choose the correct answer from the options given below:
(A) (V) — 1) — am-m@- (Iv)
(B) (1) —» A1) — @on->V)= av)
(©) (1) = (V)= () — @V) — 11D
(D) (1) = (V) amm — (H — Av)
Given below are two statements:
RNA interference takes place in all
Eukaryotic organisms as method of
cellular defence.

Statement II: RNA/ involves the silencing of a specific
mRNA due to a complementary single

standed RNA molecule that binds and
prevents translation of mRNA.
f the above statements, choose the correct

[Re-NEET 2024]

s with toxic

[Re-NEET 2024]

Statement I:

In the light o
answer from the options given below.

(A) Statement | is true but Statement 1 is false.
(B) Statement I is false but Statement Il is true.
(C) Both Statement | and Statement 11 are true.

(D) Both Statement I and Statement 11 are false.
[Re-NEET 2024]

4.

.

Match List [ with List1Il:
Tl e
o ol mimpen | © Comsnbolom |
| (b) CryIAbr o 7 T(‘u) ADA deﬁc?evcy
(c) Crylde (Gif) Emphysema__
(d) Enzymé fe;ia;cément T(iv) Corn borer
therapy e s 1
Choose the correct answer from the options given below:
@ ® © (C))
) i) @ @) @iv)
@) i) @) @ (i)
© G @G @ (iii)
o) G @ @ 3D [NEET 2024]

What triggers activation of protoxin to active Bt toxin of

Bacillus thuringiensis in bollworm?
(A) Moist surface of midgut

(B) Alkaline pH of gut

(C) Acidic pH of stomach

(D) Body temperature [NEET 2019]
In RNAI, the genes are silenced using:
(A) dsDNA (B) dsRNA
(C) ssDNA (D) ssRNA.
[NEET Odisha 2019]

Which of the following is true for Golden rice?

(A) It is vitamin A enriched, with a gene from daffodil.

(B) It is pest resistant, with a gene from Bacillus
thuringiensis.

(C) It is drought tolerant
Agrobacterium vector. ,

developed  using

(D) :‘t has yellow grains, because of a gene introduced
rom a primitive variety of rice. [NEET 2019]

Which part  of th

. e tobacco plant is 1| d b
Meloidegyne incognitia? plant is infecte Y
(A) Leaf (B) Stem

(C) R

) Hoo (D) Flower

[NEET Phase-1 2016]



9. In Bt cotton, the Bt toxin present in

14. Consumption of which ©

15. Tobacco plants resistant 10

plant tissue as pro-

toxin Is converted into active toxin due to:

(A) alkaline pH of the insect gut

(B) acidic pH of the insect gut

(C) action of gut microorganisms

(D) presence of conversion factors in insect gut.

IAIPMT Cancelled 2015]

10. The crops engineered  for glyphosate are resistant/

tolerant to:
(A) fungi

(C) insects

(B) bacteria
(D) herbicides.
[AIPMT Cancelled 2015]

11. Golden rice is a genetically modified crop plant where

the incorporated gene is meant for biosynthesis of:
(A) vitamin-B (B) vitamin-C
(D) vitamin-A.
[AIPMT Latest July 2015]

(C) omega 3

12. Which of the following Bt crops is being grown in India

by the farmers?
(A) Maize
(C) Brinjal

(B) Cotton

(D) Soyabean [NEET 2013]

13. RNA interference involves:

(A) synthesis of mRNA from DNA
(B) synthesis of cDNA from RNA using reverse

transcriptase

(C) silencing of specific mRNA due to complementary

RNA
(D) interference of RNA is synthesis of DNA.
[NEET Karnataka 2013]
ne of the following foods

can prevent the kind of blindness associated with

vitamin-A deficiency”?
(A) Flavr savr tomato
(C) Golden rice

(B) Canolla
(D) Bt brinjal
|AIPMT Screening 2012]

a nematode have been

developed by the introduction of DNA that produced (in

the host cells):

(A) both sense and antisens
(B) a particular hormone
(C) an antifeedant

(D) a toxic protein

e RNA

[AIPMT Mains 2012

16.

17.

18.

20.

21.

Consider the following four statements (I-IV) and select

the option which includes all the correct ones only.

(1) Single cell Spirulina can produce large quantities
of food rich in protein, minerals, vitamins, etc.

(I1) Body weight-wise the microorganism Methylophilus
methylotrophus may be able to produce several
times more proteins than the cows per day.

(Ill)Common  button mushrooms are a very rich
source of vitamin-C.

(IV)A rice variety has been developed which is very rich
in calcium.

Options:

(A) Statements (I1I), (IV)

(B) Statements (I), (IIT) and (IV)

(C) Statements (II), (IIT) and (IV)

(D) Statements (I), (II) [AIPMT Mains 2012]

The process of RNA interference has been used in the

development of plants resistant to:

(A) fungi (B) viruses
(C) insects (D) nematodes.
[AIPMT Screening 2011]

Bacillus thuringiensis forms protein  crystals, which

contain insecticidal protein:

(A) binds with epithelial cells of midgut of the insect
pest ultimately killing it

(B) is coded by several genes including the gene c7v

(C) is activated by acid of pH of the foregut of the insect
pest

(D) does not kill the carrier bacterium which is itself
resistant to this toxin. [ATPMT Mains 2011}

The genetically-modified (GM) brinjal in India has been

developed for:

(A) insect-resistance

(B) enhancing self life

(C) enhancing mineral content

(D) drought-resistance. |AIPMT Screening 2010}

Some of the characteristics of Bt cotton are:

(A) long fibre and resistance to aphids

(B) medium yield, long fibre and resistance to beetle
pests

(C) high yield and production of toxic protein crystals
which kill dipteran pests

(D) high yield and resistance to bollworms.

|AIPMT Screening 2010]

An improved variety of transgenic Basmati rice:

(A) does not require chemical fertilizers and growth
hormones

(B) gives high yield and is rich in vitamin-A

Pad MEEZVELD




(C) is completely resistant to all insect pests and
diseases of paddy
(D) gives high yield but has no characteristic aroma.
IAIPMT Screening 2010]
22. The bacterium Bacillus thuringiensis is widely used in
contemporary biology as a/an:
(A) indicator of water pollution
(B) insecticide
(C) agent for production of dairy products
(D) source of industrial enzyme.
|ATPMT Screening 2009]
23. What is true about Bt toxin?
(A) The inactive protoxin gets converted into active
form in the insect gut.
(B) Bt protein exists as active toxin in the Bacillus.
(C) The activated toxin enters the ovaries of the pest to
sterilize it and thus prevent its multiplication.
(D) The concerned Bacillus has antitoxins.
|AIPMT Screening 2009]

24. Transgenic plants are:
(A) produced by a somatic embryo in artificial medium
(B) generated by introducing foreign DNA into a cell
and regenerating a plant from that cell
(C) produced after protoplast fusion in artificial
medium
(D) grown in artificial medium after hybridization in the

field. [AIPMT Screening 2009]
25. A transgenic food crop, which may help in solving the
problem of night blindness in developing countries is:
(A) Flavr savr tomatoes (B) Starlink maize
(D) Golden rice.
[AIPMT Screening 2008]

(C) Bt soyabean

26. Main objective of production/use of herbicide resistant

GM crops is to:
(A) eliminate weeds from the field without the use of

manual labour
(B) eliminate weeds from the field without the use of
herbicides
(C) encourage eco-friendly herbicides
(D) reduce herbicide accumulation in food particles for
health safety. [AIPMT Screening 2008|
27. Cry-1 endotoxins obtained from Bacillus thuringiensis
are effective aganst.
(A) mosquitocs
(C) nematodes

(B) flies
(D) bollworms.
|AIPMT Screening 2008)

28. Golden rice is a transgenic €rop of the future with (he
following improved trait:
(A) insect resistance
(B) high lysine (essential amino acid) content
(C') high protein content
(D) high vitamin-A content.
nsis (Bt) strains have been used for

[AIPMT 2006, 0

29. Bacillus thuringic
designing novel:
(A) biofertilizers
(B) bio-metallurgical techniques
(C) bio-mineralization processes
(D) bioinsecticidal plants. [AIPMT 2005)
30. Which one of the following bacteria has found extensive
use in genetic engineering work in plants”
(A) Clostridium septicum
(B) Xanthomonas citri
(C) Bacillus coagulens
(D) Agrobacterium tumefaciens
31. Introduction of food plants developed by genenc
engineering is not desirable because:
(A) economy of developing countries may suffer
(B) these products are less tasty as compared to the
already existing products
(C) this method is costly
(D) there is danger of coming viruses, allergens and
toxins with introduced crop. [AIPMT 2062]

[AIPMT 2003]

32. One of the most important reasons why wild plants
should thrive is that they are good sources of:

(A) highly nutritive animal feed

(B) unsaturated edible oils

(C) genes for resistance to disease and pests

(D) very rare and highly sought after fruits of mediwca!
importance. [AIPMT 2000]

33. The first transgenic crop was:
(A) tobacco
(C) pea

(B) cotion

(D) flax. [AIPMT 1999}

10.2. Biotechnological
Applications in Medicine

34. Match List-1 with List-11

~ List-l
(a) Genetically engineered
' Human lnsulin
(b)) GM cotton

' Ll!t—llﬁ
(1) Gene therapy

() £ coul




e 4

35.

36.

37

) AD Miciency
(¢) ADA Deficiency (n)Antigen-antibody

— interaction

(d) ELISA (V) Bacillus thuringiensis

Choose the correct answer from the options givc;1 below:
@ ® © @ '

AY ) ) v (i)

(B) (1) W av) (i)

©av) a6 i)

D)y () av) () (111) [Re-NEET 2024]

Which one of the following techniques does not serve
the purpose of early diagnosis of a disease for its early
treatment?

(A) Polymerase Chain Reaction (PCR) technique

(B) Enzyme Linked Immuno-Sorbent Assay (ELISA)
technique

(C) Recombinant DNA Technology

(D) Serum and Urine analysis INEET 2023]

In gcnc therapy of Adenosine Deaminase (ADA)

deficiency. the patient requires periodic infusion of

genetically engineered lymphocytes because:

(A) gene 1solated from marrow cells producing ADA is
introduced into cells at embryonic stages

(B) lymphocytes from patient's blood are grown in
culture, outside the body

(C) genetically engineered lymphocytes are not
immortal cells

(D) retroviral  vector is introduced into these
lymphocytes. [NEET 2022]

Statement related to human insulin are given below.

Which statement(s) is/are correct about genetically

engineered Insulin?

() Pro-hormone
C-peptide.

(1) A-peptide and B-peptide chains 0
produced separately in E.coli,
combined by creating disulphide bon

insulin contain extra stretch of
f insulin were
extracted and

d between

them.
(11) Insulin used for treating diabetes was extracted from

cattles and pigs.
(IV)Pro-hormone  Ins .

converting into a mature and funct
p allergic reactions to the

ulin needs to be processed for
jonal hormone.

(V) Some patients develo
foreign insulin.

Choose the most upproprialc a

given below:

(A) (II) only

(B) (111) and (1V) only

(C) (11, (1V) and (V) only

(D) (1), (11) and (1V) only

nswer from the options

[NEET 2022]

38.

39.

40.

41.

42.

43.

When gene targeting involving gene amplification s
attempted in an individual’s tissue to treat disease. it is
known as:
(A) biopiracy (B) gene therapy
(C) molecular diagnosis (D) safety testing.

INEET 2021]

For effective treatment of the disease, early diagnosis

and understanding its pathophysiology is very important.

Which of the following molecular diagnostic techniques

is very useful for early detection?

(A) Western Blotting Technique

(B) Southern Blotting Technique

(C) ELISA Technique

(D) Hybridization Technique [NEET 2021]

With regard to insulin choose correct options.

(I) C-peptide is not present in mature insulin.

(I1) The insulin produced by rDNA technology has
C-peptide.

(I11)The pro-insulin has C-peptide.

(IV)A-peptide\ and B-peptide of
interconnected by disulphide bridges.

Choose the correct answer from the options given below.

(A) (II) and (IV) only

(B) (II) and (IIT) only

(C) (I), (III) and (IVY'only

(D) (I) and (IV) only [NEET 2021)

Now a days it is possible to detect the mutated gene

causing cancer by allowing radioactive probe to

hybridise its complimentary DNA in a clone of cells,

followed by its detection using autoradiography because:

(A) mutated gene does not appear on photographic film
as the probe has complementarity with it

(B) mutated gene partially appears on a photographic
film

(C) mutated gene completely and clearly appears on a
photographic film

(D) mutated gene does not appear on a photographic
film as the probe has no complementarity with it.

INEET 2021]

The Adenosine deaminase deficiency results into:

(A) addison's disease

(B) dysfunction of immune system

(C) parkinson's disease

(D) digestive disorder. INEET 2021]

Which of the following is not an application of PCR

(Polymerase Chain Reaction)?

(A) Detection of gene mutation

(B) Molecular diagnosis

(C) Gene amplification

(D) Purification of isolated protein

insulin  are

[NEET 2021}



44. Which of the following statements is not correct?
(A) The promnsulin has an e i
g xtra tid
il v peptide called
(B) The functional insulin has A and B chains linked
together by hydrogen bonds.
(C) Geneucally engineered insulin is produced in E. coli.

(D) In man insulin is synthesised as a proinsulin.

[NEET 2020]
45, MaFch the following columns and select the correct
option.
Column I Column II

(a) Btcotton ,(’), Gene therapy
' (b) Adenosine deami- ' (ii) Cellular defence
nase deficiency

* iy Deestonof IV fection

(©) RNAI
| (iv) Bacillus thuringiensis |

(@ PCR
select the correct option.

@ ® © @

(A) (i) @) @ (1)

(B) ai) () (v @)

© () @G @) @Gv)

(D) (iv) () (D) (iii) [NEET Sept. 2020]
1990 to a four-year-

46. Which kind of therapy was given in
old girl with Adenosine Deaminase (ADA) deficiency?

(A) Gene therapy (B) Chemotherapy

(C) Immunotherapy (D) Radiation therapy
[NEET Phase-1I 2016]

47. The two polypeptides of hurian insulin are linked

together by:
(A) hydrogen bonds
(C) covalent bond

(B) phosphodiester bond
(D) disulphide bridges.
[NEET 2016]

48. The first buman hormone produced by recombinant DNA

technology is:
(A) insulin
(C) thyroxin

(B) estrogen
(D) progesterone.

[AIPMT 2014]
49. In-vitro clonal propagation in plants is characterised by:
(A) PCR and RAPD
(B) Northern blotting
(C) Electrophoresis and HPLC

(D) Microscopy-

50. Which one of the followin
defective gene in gene therapy”

(B) Adenovirus

(D) Ri plasmid
[NEET Karnataka 2013|

[AIPMT 2014]

g vectors is used to replace the

(A) Tiplasmid
(C) Cosmid

51.

52.

53.

54.

55.

56.

57

PCR and Restriction Fragment Length Polymorphism are

the methods for:

(A) study of enzymes

(B) genetic transformation
(C) DNA sequencing

(D) genetic fingerprinting.
owing is now commercially

[AIPMT Screening 2012}

Which one of the foll
| procedures?

produced by biotechnologica
(A) Nicotine (B) Morphine
(C) Quinine (D) Insulin
(AIPMT Mains 2012

defect - Adenosine Deaminase (ADA,

The genetic

deficiency may be cured permanently by:

(A) periodic infusion of genetically vengineered
lymphocytes having functional ADA ¢DNA.

osine deaminase activators.

(B) administering aden
1ls producing ADA mto

(C) introducing bone marrow c€
cells at early embryvnic stages.

(D) enzyme replacement therapy-
[AIPMT Screening 2009!

Production of a human protein in bactena by geneuc

engineering is possible because:

(A) the human chromosome can replicate in bactenal

cell.
(B) the mechanism of gene regulation is identical in

humans and bacteria.

(C) bacterial cell can carry out the RNA splicing
1cactions.

(D) the genetic code is universal. [AIPMT 2005]

ELISA is used to detect viruses, where:

(A) DNA-probes are required

(B) southern blotting is done

(C) alkaline phosphatase is the key reagent

(D) catalase is the key reagent. [AIPMT 2004]

Hybridoma cell are:

(A) only cells having oncogenes

(B) product of spore formation in bacteria

(C) nervous cells of frog

(D) hybrid cell resulting from myeloma cells.

. [AIPMT 2000}
fr:jc‘ucally engineered bacteria have been successfully

used in the commercial production of:

(A) human insulin (B) teswsterone

(C) thyroxi
yroxine (D) melatonin [AIPMT 19%]



58.

59.

60

61.

620

1.

Read the following four statements

mistakes in two of them (I-TV) about certain

(I) The first transgenic buffa| i
o 0, Rosie prod :
which was human a-lactalbumin enri:hcduced milk

(I) Restriction enzymes are used in isolation of DNA
from other macromolecules ‘

(11) Downstrear nrocessing

-DNA technology. 1s one of the steps of

(tV)Disarmed pathogen vectors ar -
e als
of r-DNA into the host. so used in transfer

Which are the two statements having mistakes?
(A) Statements (II) and (I1I)

(B) Statements (III) and (1V)

(C) Statements (I) and (1II)

(D) Statements (I) and (II) [AIPMT Mains 2011]

Genetic engineering has been successfully used for

producing:

(A) transgenic mice for testing safety of polio vaccine
before use in humans

(B) transgenic models for studying new treztments for
certain cardiac diseases

(C) transgenic cow-Rosie which produces high fat milk
for making ghee

(D) animals like bulls for farm work as thcy have super
power. [AIPM [ Screening 2010]

In transgenics, expression of transgene in target tissue is

determined by:

(A) enhancer

(C) promoter

Producing a giant mouse in the labo

through:

(A) gene mutation

(C) gene synthesis

(B) transgene
(D) reporter. [AIPMT 2004]

ratory was possible

(B) gene manipulation
(D) gene duplication.
JAIPMT 2000]

The first successfully cloned mammals (animal) that

gained worldwide publicity was:
(A) Molly (a sheep) (B) Polly (a sheep)

(C) Chance (a bull)

(D) Dolly (a sheep)
[AIPMT 2000]

i soil bacterium

(A) Bacillus thruingiens (BY) ’ is @
produces proteins which kill insects. Intracellular
protein crystals which conta

. in are forme
rotein called Bt toxin &= S _
P! . Bt foxin protein exists as an inactive toxin

in a toxic insecticidal

63.

64.

65.

66.

(A) biowar

Given below are two statemeriis:

Statement 1: The Indian Government has set up GEAC,
which will make decisions regarding the
validicy of GM research.

Statement II: Biopiracy is the term used to refer to the
use of bio-resonrces by native peaple.

In the light of above statements, choose the correct

answer from the options given below:

(A) Statement I is true "ut Statement II is false.

(B) Statement I is false but Statement II is trie.

(C) Both Statement I and Statement II are true.

(D) Both Statement I and Swcement II are false.
[Re-NEET 2024]

Exploitation of bioresources of a nation by multinational
companies without authorisation from the concerncd
country is referred to as:
(B) bioweapon
(D) bioethics.
[NEET Odisha 2019, NEE1 2018]
In India, the organisation responsib . for assessing the
safety of introducing genetically modified organisms tor
public use is:
(A) Research Commuitee on Genetic Manipulation
(RCGM)
(B) Council for Scieniific and Industrial Research
(CSIR)
(C) Indian Council of Medical Research (ICMR)
(D) Genetic Engineering Appraisal Committee (GEAC)
[NEET 2018}

(C) biopiracy

Which body of the Government of India regulates GM
research and safety of introducing GM organisms for

public services?

(A) Bio-safety committee

(B) Indian Council of Agricultural Research

(C) Genetic Engineering Approval Committee

(D) Research Committee on Genetic Manipulation
(NEET Phase-11 2036]

which is converted into an active form due to the
alkaline pH ot the ahmentary canal. The activated
toxin attach to the surface of midgut epithciial cells
Jends to create pores which cause swelling and lysis
of cell and ultimately cause the death of the ins~ct.



@ Related Theory

6. (B) A n¢

2.(D) Bacillus thuringiensis produce crystals with toxic
insecticidal proteins. The toxin proteins exist
as inactive protoxins in bacteria. The alkaline
pH solubilizes the crystals. The inactive toxin is
converted into active form due to the alkaline pH
of the gut of the insect. The activated toxin binds to
the surface of midgut cells, creates pores, and causes
death of the insect.

3. (A) RNA interference (RNAI) is a process observed in

eukaryotic organisms, where it serves as a defense
mechanism against viruses and regulates gene
expression.
This method involves silencing of a specific mRNA
due to a complementary ds L-RNA molecule
that binds to and prevents the mRNA translation
(silencing).

4. (B) Transgenic animals are used to produce useful
biological products that can be created by the
introduction of the portion of DNA (or genes),
which codes for a particular product such as human
protein (a-1 -antitrypsin) used to treat emphysema.
The proteins encoded by the genes crylAc and
crvlIAb control the cotton bollworms, and proteins
encoded by crvidb controls corn borer. Enzyme
replacement therapy is done to treat Adenosine
deaminase (ADA) deficiency in which functional
ADA is given to the patient by injection. But, it is
not completely curable.

5. (B) Bacillus thuringiensis is a Gram-positive, spore-
forming bacterium which is mainly found in the
soil. It produces protein Bt that are toxic to insects.
The proteins produced by Bt genes, in presence of
alkaline medium bind to the receptors present on
the insect’s membrane, resulting in the formation of
pores on the membranes. This disrupts the digestive
process and leads to the death of the insect.

w Bacillus thuringiensis is a source of cry gene. It makes
proteins that are toxic 1o some insects when eaten, but not

others. Specific Bt toxin gene was isolated from Bacillus
thuringiensis and introduced in cotton plant 1o produce variety
Bi cotton, which was resistant 1o the attack of bollworms.

matode Meloidegyne incognitia infects the
roots of tabacco plants and cause a great reduction
in yield. RNA interference was adopted to prevent
this infestation. RNAI takes plece in all eukaryotic
organisms as a method of cellular defence. In RNAI,
a specific mRNA is silenced by a complementary
dsRNA molecule that binds to it and stops mRNA
translaton (silencing). As a result, the corresponding
protein is no longer produced.

o rice is a newly developed genetically

7. (A) Golde
rice produced by genetic

modified variety of

9. (A) The Bt toxin dissolv

@ Related Theory

w Even though the toxin

10. (D) Glyphosate

11. (D) Golden rice is

engineering. Golden rice 18 vitamin A cqnched rice,
with a gene from daffodil and 18 rich in carotene
Golden rice differs from s parental strain by
incorporating three genes for the hlmyn’lhcsn of
B-carotene. The parental strain in thetr !CJVT%, will
naturally produce f-caroten¢. where it 1s involved in

hotosynthesis.
P ’ nematode  which

is a

. (C ! ne  incognitid
8. (C) Meloidegyne incog . plant 2nd cause oot knot

infects the root of tobac
disease. The disease is ¢
of characteristic swellings €
on the roots of infected plants.
stunted growth. wilting and suscep

pathogens leading 10 poor yields. |
e in the high pH insect gut and

The toxins then attack the gut cells
ng holes in the lining. The Bt
the gut and germinate in the
in a couple of days.

d by the presence

haracterise
lls or root-knots

alled ga
Symptoms include

tibility to other

become active.
of the insect, punchi
spores spills out of
insect causing death with

e insect immediately,
treated plant pa be damaged because the insect
stops feeding within hours. Bt spores do nt?! spread tq other

e outbreaks on their own. It is very

insects or cause diseas
Different strains of Bt are

specific in action on the target.
nsect gut wall. Bt roxicity

specific to different receptors in i
depends on recognizing receplors, damage to the gut by the
rs upon binding to @ receptor:

toxin 0CCU
(N-phosphomethyl glycine)  1s

systematic broad-spectrum herbicide used to kil
weeds, especially broad leaves and grasses. It 1s
used to engineer new Crops for having herbicides

tolerance.

does not kill th
rts will not

a genetically modified variety of rice.
Oryza sativa, which has been a fortified food for
areas where there is a shortage of dietary vitamin
A. It contains a precursor of pro-vitamin A, called
B-carotene, which has been introduced into the rice
through genetic engineering.

12. (B) Bt cotton are obtained by genetic engineering of

plants by incorporating Bt gene, to protect plants
from pests.

@ Related Theory

~ The in is . ) :
Bt toxin is produces by Bacillus thuringiensis. protein exis!

as inactive i i
8 L:":':):“ /’";’f’ vin but once an insect ingest the inactive 1oxin.
oH of 1 h‘:”e‘ inio an Active Jorm of toxin due to the alkalme

. gut which solubilise the crvstals. Therefore, i does
not kill the bacteria ’

13.(C , . )
(C) All eukaryotic species use RNA interference

Corrcspondi: : d :{ particular mRNA because the
mRNA and L.‘ s. NA, molecule attaches to the
Sops 1t from being translated. This




r’ S

cqlnpl.e:t;lentary BNA may have originated from a
virus in ectgd with an RNA genome that replicates
through an intermediate RNA,

14. (O) Golden rice is a genetically modified crop that has
peen produced to biosynthesise f-carotene, which
is precursor of vitamin-A. By the consumption
of golden rice kind of blindnesss associated with
vitamin-A deficiency can be prevented.

Related Theory

w Golden rice, created 20 years ago and intended as an
additional intervention to combat vitamin A deficiency,
is closer to being released for cultivation and humc;n
consumption in the Philippines and Bangladesh

15. (A) Using Agrobacterium vectors, nematode specific
genes are introduced into host plants. The
introduction of DNA produces both sense and
antisense RNA in host cells. These two RNA's
being complementary form a double stranded RNA
(dsRNA) that initiates the RNA's and silence the
specific mRNA of the nematode. As a result of this,
the parasite cannot survive in the transgenic host
expressing specific interfering RNA.

@ Related Theory
= Antisense RNA can be produced by inverting a ¢DNA copy of
an mRNA with respect to the promoter in an expression vector.
This yields a full length complementary copy of the mRNA
sequence. Antisense RNA molecule are thought to interact with
mRNA molecule by base pairing to form double stranded RNA.

16. (B) 250 gm biomass of Methylophilus methylotrophus

produce 25 tonn protein/day while cow of 250 kg

produces only 200 gm protein/day.

@ Related Theory
= Spirulina is a dietary SUpp
or cyanobacteria, known as
rich in proteins, vitamins, 4
through the process of photosy
nearly all essential nutrients.
17. (D) Using Agrobacterium vectors, nematode specific
genes are introduced 1nto host plants. E.g., Fhe
development of plants resistant 10 nematodes like
Meloidegyne incognitia, which mfects-the.roo‘ts of
tobacco plants and causes a great reduction in yield.

18. (A) The Bt toxn protein exist as ingclive ;.)rou‘)xi‘n
but once an insect ingest the active toxin, it is
converted into an active form of qum due to the
alkaline pH of the gut which solubnl|§c the cryétals
The activated toxin binds o the surface of midgut

cpithelial cells an .
swelling and lysis and finall

insect.

lement made from blue-green algae
Arthrospira platensis. Spirulina is
nd minerals. The cyanobacteria,
nthesis, converts sunlight into

d create pores thlch cause cell
y cause death of the

@ Related Theory
- ‘Cry' protein producing pene 15 transferred to the plunt 1o
pro vide resistance against insect larvae
19. (A) Bt brinjal, a genetically engineered vanety of
eggplant, provides effective  protection az’azmt
lepidopteron, coleopterans and dipterans ;»v‘
in particular the Brinjal Frut and Shoot Borer
(Leucinodes (FSB)
application of pesticides.

@ Related Theory
w Bt brinjal, a genetically-modified (G M) crop was buanned
in 2010 following concerns raised about public health and
biodiversity.
- GM crops are broadly classified in this data product a
herbicide-tolerant (HT), insect-resistant (B, or stacked
varieties that are a combination of both HT and Bt traits

without ithe

orbonalis )

ot
U0

20. (D) Bt-cotton, shows high yield and resistance 10 ©
bollworms. The proteins encoded by cryllAb 25

crylAc are used to control cotton boliworms not
and flies

dipterans. Dipterans include mosquitoes 2nc Fes
they do not attack cotton plant.

'L

Mnemonics

w Bacillus thuringiensis in Bt cotton kills irsects named
lepidopterans, coleopterans, and dipterans. These can D<
learned as:
LuCiD

L — Lepidopteran;
C — Coleopteran;
D — Dipteran
21. (B) Oryza sativa is an improv ed transgenic
rice. called as golden rice 1s nutritionally ennched

vitamin A.

Basmat

22. (B) Bacillus thuringiensis produce endotoxin which
when ingested and released in the gut of the larvae
of insect pest, disrupts the insect gut hning thereby
killing them.

23. (A) The Bt toxin exist as inactive protoxin but once an
insect ingest the inactive toxin, it is converied nto
an active form of toxin due 1o the alkaline pH of the
gut which solubilise the crystals

24. (B) Transgenic plants are the ones, whose DNA s
modified using genetic engineenng techmques The
aim is to introduce a new trait to the plant which
does not occur naturally in the species. A transgenic
plant contains a gene Of genes that have been
artificially inserted.

25. (D) Golden nce (Onza sanva), 15 3 geneucaily

modified vanety of nce, which developed as a

i1 a4 food for areas where there is a shonage



I

of dietary vitami

N y ! cy ¢ vitamin A. Flavr Savi
s a genencally modified tomato, i ic "
sh‘elf life of tomato is increased b\:nd;l:*:(i.:atit:s
of ‘an enzyme polygalacturonase u:eing antisense
RN-A. The Bt sovabean has been developed t(; give
resnstanfc against caterpillar pest. Starlink maize is
a ‘gefwtwall)- modified crop containing protein ¢'r';'
9C . from the Bacillus thuringiensis (Bt), providiné
resistance from caterpillars.

26. (D) Genetic engineering has helped to develop such
lrans_genic crop plants which are resistant to
tferblcides so that they are not damaged when
tanpers spray herbicides in the fields. Herbicide
resistant plants have been developed in such a way
that they continue to produce normal crop yield and
at the same time remain unaffected by the activity
of herbicides. These plants also reduces the use of
weeding labour. farmer's cost and increases yield.

27. (D) Proteins encoded by the genes crylAc and crylIAb
control cotton bollworms. It is resistant to only

certain specific taxa of pests.

@ Related Theory

w The Bt gene with the resistance gene attached is inserted into
that has the Bt gene must also have

plant cells. Any plant cell
the resistance gene that was attached to it. Researchers grow
the plant cells in the presence of the antibiotic or herbicide and

select the plant cells that are unaffected by it.

Caution
- Students may
control cotton bollworms w

borers.

28. (D) Plants that
through genetic 2
enhanced insect resis

Wild rice now produc

get confused between crylAc and cryllAb that
shile that of crylAb controls corn

generate more food can be created

lteration. For instance, a plant with

tance might be created.

es B-carotene thanks to a gene
that researchers inserted to it. The wild rice now
has a golden colour as a result. Humans require

o [-carotene 10 produce vitamin A, which is necessary
for healthy vision.
Golden rice has the advantage that it can be
consumed in regions where vitamin A deficiency is
frequent, preventing night blindness.

29. (D) Bacillus thuringiensts produce endotoxin (cry
proteins) during the stationary phase of its growth
cycle which when ingested and released in the
gut of the larvae of insect pest, disrupts the insect
gut lining thereby causing cell swelling and lysis,
eventually causing death of the insect. In this way, it
actas a bio-insecticide.

ants, the bacterium most frequently

30. (D) For GM p!
tumefaciens. The

used 18 called Agrobacterium

d into the bacterium and

gene of interest is
the bacterial cells then transfer thle Y:CCV: 131:;::% the
genome of the plant cells. The: :nm ten gmwna:e
cuccessfully taken up ¢ DN 0
create a new plant.

transferre

ot widely used vectors used to

@ Related Theory
f the mo

w Bacteriophage A i 0N¢ ¢
1 [ cells.
-arry recombinant DNA into bacterid ‘
o o ssibility for GMOs to

; is the
31. (D) One specific concern 18 he‘:;th. i Gemld rowlt

negativelg affect hil:lmz:::l ey wontent, llergic

from differences _ ;

response, Of undesired side effects such as toxicity,
transfer.

organ damage, or gene

etic engineering in agriculture are

@ Related Theory
d costS for food or drug

- Some benefits of gen
reduce
ides, enhanced nutrient

increased crop yi; A o gor pello
roduction, reduced need JOT P ‘
[c,omposition and food quality, resistance 10 pests ar;'d dL'Sease"
greater food security, and medical benefits to the world's

growing population.

32.(C) The preservatio
because they include

kinds and plants is crucial
at make them resistant

1 disease and pests. They serve as 2 gene bank for
the creation and improvement of novel kinds as well

as a source for genes that are disease resistant.

33. (A) The first transgenic plant was 2 tobacco plant which
bear resistance tO antibiotics and was created in

1983 in China.

n of wild
genes th

Caution
- Students may get cO
was commercially introduce
34. (D) Genetically engineered human insulin 1
E.coli bacterium.
Genetically modified cotton was developed by using
a bacterium Bacillus thuringiensis.
ADA deficiency damages the function and
development of immune cells and it is treated by
gene therapy.
ELISA is enzyme linked immunosorbent assay.
its work on the principle of antibody-antigen
interaction.

35. (D) ?ll of t.hc given techniques can be used for early
Hnagnosxs ‘of a disease for its early treatment
d:e\:'ever, if we have to choose the technique that

not primarily serve this
purpose, then the
answer would be (D) Serum and Urine analysis.

:reer:er:c:n(:' 2:::. a't"‘_‘lySis can be used to detect the
proteins, which n:: .lon_‘ol“ules. such as enzymes 0Of
However, this t y indicate the presence of a disease
to prOVid; an GChn!quc may not always be able

early diagnosis of a disease. In someé

nfused and choose (B) cotton but Bt cotton
d in the US in 1995.
solated from
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38. (B) Gene therapy is a0

s, the bi .
one biomolecules may only be detectable at later

stages of the disease, when i
Mkt ¢, when it has alre
significantly. s already progressed

Related Theory
‘R, ELISA, a .0 :
w P R. E : r ¢ "d‘.'?‘(()mblr"(l”l DNA l('(vhllulngr are all highlv
sensitive and spe« ’/'( techniques that can detect the presence of
a disease even at its early stages, allowing for early treatment
and better patient outcomes !

36. (C) Gene therapy can be used to address ADA

deficiency. In  gene therapy, the patient's
|ymphocytes are from the blood grown in a culture
f)qundc of the body, and a functioning ADA, cDNA
is inserted into the lymphocytes (using a retroviral
vector). The patient is subsequently returned
to llymphocytes that have undergone genetic
engineering. However, these cells are not immortal,
the patient requires frequent infusions of them.

37.(A) The technique of changing an organism's genetic

makeup is known as genetic engineering.

Recombinant DNA technology is used to carry out

genetic engineering. Genetic engineering can be

used to create insulin on a massive scale for the
treatment of diabetic patients.

(1) The peptide is absent from insulin made
through genetic engineering.

(2) In E. coli, the A-peptide and B-peptide chains
of insulin were made independently. Disulfide
linkages are then formed between these peptide
chains, allowing for their extraction and
recombination. Instead of being isolated from
cattle and pigs, genetically modified insulin
used to treat diabetes was created artificially
using E. coli. Proinsulin requires additional

processing in order to function.

(3) In addition to the peptide chains known as
wA" and "B," proinsulin also contains the ."C"
peptide, which is necessary for its functionality.

(4) The C-peptide is climinated from proinsulin
hence it is absent from

during maturation, .
genetically modified insulin. How‘ever,. some
individuals who received animal-dcnch msulm‘
experienced allergic reactions Or other forms of

reactions to the alien protein.
cxpcrimcntal technique that

genes into person's cells and

tissues to treat or prevent disease. The basics of the

process are the identification of the gene in question,
and insertion of the gene

duplication of that gen¢ . b
im':) the human genome needing the genc. 'he
gene that needs to be altered or replaced must be

identified.

involves insertion of

rea -

@ Related Theory

w There are two types of gene therapy treatment: Somatic cell
gene therapy and germline therapy. Somatic cell gene therapy
involves obtaining blood cells from a person with a genetic
disease and then introducing a normal gene into the defective

cell.

39. (C) ELISA - Enzyme Uinked Immuno Sorbent Assay is
based on the principle of antigen-antibody reaction.
Infection by pathogen is an antigen it can be
detected by the presence of antibodies synthesized

against it.

@ Related Theory
- By amplification of the DNA of virus or bacteria present in the
patient helps to identify even the concentration of pathogen

is very low in the body of the patient. A single stranded DNA
or RNA is tagged with a radioactive molecule (probe) is
allowed to hybridized to its complementary DNA in clone of
cells followed by detection using autoradiography. Thus, the
mutated gene can be detected as it will not hybridize with the
probe.

40. (C) Insulin consists of two short polypeptide chains,
i.e., chain-A and B, linked together by disulphide
bridges. In mammals, insulin is synthesised as
a prohormone (needs to be processed before it
becomes a fully mature and functional hormone)
which contains an extra stretch called the C-peptide.
C-peptide is not present in the mature insulin and is
removed during maturation into insulin. Thus, the
main challenge for the production of insulin using
rDNA techniques was getting insulin assembled into

a mature form.

Proinsulin
S—S

1
o
53 ¥ A-peptide

Pz
3 Insulin

=~ Bpepis
Free C-peptide
Maturation of Pro-Insulin into Insulin
41. (D) By using an X-ray film and a process called
autoradiography, radioactively labelled molecules
can be seen. A radioactive molecule is attached to a
single-stranded DNA or RNA to create a probe.
An autoradiogram is used to detect the mutant
gene after allowing the probe to hybridise with its
complementary DNA in a cell clone.
Due to the probe's lack of complementarity with the
mutant gene, the altered gene will not be seen on the

photographic film.



The ‘on'

gone ;;r:;l;e won't be able to attach to the mutant

e itu;c;) it lacks complementary DNA, which
m appearing on the photographic film.

42. (B) Adenosi
- Adeno: i
- sine deaminase enzyme is crucial for th
immune system to functi ol
caused due to the deleti . B S e
i T bug etion of the gene for adenosine
by thi se. The buildup of deoxyadenosine caused
v this defect causes T-cel ;
. -cells to proliferate and grow
in the thymus. Affected ]
dev people often have a small
undeveloped thymus. The im s either
severely dam mune system is either
v d);ﬁ amaged or nonexistent. Therefore, an
ADA deficiency prevents the immune system from
operating normally.

43.(D) POI)meraSF chain .reaction can be used to detect

mumqons in genes in suspected cancer patients. This

tgchmque can be used to identify many other genetic
dlsprders. I} serves the purpose of early diagnosis.

This technique is based on enzymatic replication

of DNA. Purification of isolated protein is done

before amplification of DNA. It is one of the step of
recombinant DNA technology.

Disulphide bonds bind the A and B chains to

to form the functional insulin.

45. (D) Specific Bt toxin gene was isolated from Bacillus
thuringiensis and introduced in cotton plant to
produce variety Bt cotton, which was resistant to the
attack of bollworms. Bacillus thuringiensis toxins
kill insects by forming pores into cell membranes of
the insect midgut. The first clinical gene therapy was
given in 1990 to a 4 year old girl with Adenosine
deaminase (ADA) deficiency, which is a metabolic
disorder that causes immunodeficiency. RNAIi or

RNA interference occurs in all eukaryotic organism
as a method of cellular defense mechanism. It is a
biological process in which RNA molecules are
involved in sequence-speciﬁc suppression of gene
expression by double-stranded RNA, through
translation or transcriptional repression. PCR is used
for the detection of HIV virus in suspected AIDS
patients. It is used to detect HIV's genetic material,

called RNA.

46. (A) Gene therapy
which genes ar¢ int
{issues, to cure some

4500 gether

is an experimental technique in
roduced into individual cells or
hereditary diseases in which

a defective allele of a gene is replaced with normal
one. The first approved gene therapy was given on
14 September 1990, to a four-year-old Ashanti
DeSilva who had genetic defect leading to ADA-
SCID, a severe immune system deficiency.

Related Theory

- Introduction of genetically engineered lymphocytes into ADA
deficient patients is not d permanent cure beca;ug these ( o
are not immortal and the patient requires periodic infus
of such genetically engineered lymphocytes. A pbs's:illj;z

47.(D) In 198

48. (A) Insulin W

- Jnsulin is a protein th

49. (A) For clonal propagation of plants,

ucing adenosine

permanent cure can be isolating the gene product
arrow cells and introductng it

deaminase (ADA) from hone m
into cells at early embryonic stages.

3, Eli lily an Ameri
two DNA sequences A and B.
plasmids of E.coli to produce insu
chain and B chain aré the
are produced separately. €
by disulphide bridges that bind t

chains of human insulin together-
be produced in 1978

as the first hormone tO '
with the help of recombinant DN‘A technology from
E. coli. Human insulin (Humulm) szfst::l:'s(l)ﬁged

first American io gy
by Genentech, the ! 4 beostoe ol

company, was licensed tO Eli lily ;
ﬁrStmerketable product created through TDNA
technology-

Related Theory

can company prepared
B. introduced them in
lin chains. The A

ptide chains that
xtracted and combined
he two polypepnde

a hormone 10 stimulate uptake
of blood sugar in » as the liver an.d 1he; mu.sclef,
The gene responsible for producing human insulin_protein
is isolated. Then, @ circular piece of DNA called a plasmid
is removed from a bacterial cell and the gene for insulin 1s
inserted into the plasmid ring. Many plasmids with the insulin
gene are inserted into multiple bacterial cells. The bacterial
cells divides continuously. Human insulin protein molecules
produced by bacteria are gathered and purified.

= Bacterium

lz:{:‘an / Chromosomes ‘_—@
l Plasmid

(o) \lsolated

at acts as
to tissues, SUC

©

‘Sliced up’ A/‘/ plasmi
chromosome —— Plasmid
@— cut with

__—r

¢

Gene responsible for (@) &~ enzyme
controlling formation —Gene inserted in
plasmid

of insulin
Suitable - @ Plasmid with gene
inserted in bacterium

bacterium Y

4
Reproduction o] ® 7o
of bacteria DO
A N

v

and plasmids ¥
9 B D
& Production _2,/

) of insulin

Synthesis of Human Insulin by Genetic Engineering

PCR and

R,T\‘PD are usgd. In in-vitro clonal propagation of

m::(;()propag§llon, desired genes are amplified t0

ﬁreacl:‘w mgluplc copi.es. PCR or Polymerase Chain

c(,pieslm:);.s the technique used to produce multiple

Polymorphi D]_N)Al BAPD or Random Ampliﬁed

for the rize:lctiﬁ N:-x is a PCR based technique used
cation of geneti 3 red

DNA sample in plants, genetic changes in desire
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$4. (D) Genetic code may

50. (B) Certain crucial viral genes can be removed and
replaced .with a cassette that encodes a foreign
therapguuc gene in adenovirus vectors, which can
chult in replication defects. Such a vector is utilised
in gene therapy, vaccinations, and cancer treatment.

51. (D) RFLI? and PCR are the basis of DNA fingerprinting,
a“fi is used to identify individuals from the body
fluids samples. Sequencing DNA means determining

the order of the four nitrogenous base
that
the DNA molecule. *hat make up

@ Related Theory
w There are various methods for analysing DNA to establish
if two samples are the same or different. This is sometimes
referred to as DNA fingerprinting. If two DNA samples have
the same fingerprint, then there is a very high statistical
likelihood that they came from the same person. Such an
approach can also be used to establish paternity.

Caution
w Earlier RFLP and VNTR were used as genetic markers for

DNA fingerprinting. But in latest, short tandem repeats are
used.

52. (D) Insulin is now being commercially produced by
genetic engineering.

@ Related Theory
w Insulin consists of two short polypeptide chains: chain A and
chain B, that are linked together by disulphide bonds. Insulin,
in mammal is synthesized as a prohormone which contains
an extra stretch called the C-peptide. During maturation this

C-peptide is removed.

53. (C) Introduction of genetically engineered lymphocytes
into ADA deficiency patients is not a permanent
cure because these cells are not immortal and the
patient requires periodic infusion of such genetically
engineered lymphocytes. A possible permanf:nt
cure can be isolating the gene producing adenosine
deaminase (ADA) from bone marrow cells and
introducing it into cells at early embryonic stages.

SCID is caused by mutations in a gene that encodes an enzyme

called Adenosine Deaminase (ADA). ADA is essential for the
metabolic function of a variety of body cells but especmllyl
accumulation of

T-cells. The absence of this enzyme leads to an fation
toxic metabolic by-products within lymphocyles that cause the
cells o die.

pe defined as the sequence
polynuclcolidc chain which

of nucleotides in . .
¢ of amino acids In a

determines the sequence acid u
polypeptide chain, Thus the genetic code i
universal. There is no ambiguity regarding

enetic code. It means that each codon 9(,d¢, ‘fm—

‘gh an'\ino acid in all organisms including

baect::i[: eplants and animals. Bacterial cells lack
£

the machinery needed for processing of primary
transcript, and hence cannot replicate human
chromosome. Prokaryotic genes are polycistronic
and eukaryotic genes are monocistronic which
means that gene regulation is not same in both.
Prokaryotic RNA does not undergo splicing.

@ Related Theory
- Splicing refers to editing of the precursor messenger RNA
(pre-mRNA) transcript into a mature messenger RNA (mRNA)
wherein introns are removed and exons are joined together
i.e., they are ligated. Splicing occurs within the nucleus after
transcription.
55. (C) ELISA (Enzyme Linked Immunosorbent Assay)
screening test is the initial test to diagnose AIDS.
The test works by detecting antibodies/substances
or protein which are produced in the blood
when virus is present. Alkaline phosphatase and
peroxidases are commonly used enzymes as key
reagent to perform the ELISA test.

56. (D) Hybridoma cells are hybrid cells obtained from
the artificial fusion of an antibody-producing
lymphocyte and a myeloma cell from a lymphoid
tumour. Such cells can produce a clone that may
be maintained in tissue culture and used for the
continuing production of monoclonal antibody.

57. (A) Nowadays, human insulin is made by genetically
modified bacteria that have human insulin-producing
genes put into a vector DNA and delivered into the
host bacterium E. coli.

58. (D) Rosie was the first transgenic cow. It was considered
different from a normal cow as it produced human
protein-enriched milk rich in 'human o-lactalbumin’
and was nutritionally a more balanced product for
human babies than the normal cow milk. Restriction
enzymes are DNA cutting enzymes. Each enzyme
recognizes one or a few target sequences and cuts
DNA at or near those sequences. So, it is used m
isolation of a part of DNA from the whole DNA
macromolecule. It is not used to isolate DNA from
other molecules.

59, (A) Transgenic animals are being produced as they
can act as models for chemical safety testing
and vaccine safety testing. Transgenic mice are
being used to test the safety of the polio vaccine.
If successful and found to be reliable, they could
replace the use of monkeys to test the safety of
batches of the vaccine.

60. (D) Reporter genes allow for the identification of
ransformed cells without the need for selective
media, as they encode proteins that are more readily
apparent. The GUS gene, encodes the enzyme
B-glucuronidase, is extensively used as a marker
of plant transformation.



@ R‘lﬂtﬁd Theo'.y

-S
Silencer is }
s a DNA s N
i /(-l(’ 1 M'Zm nee t‘u[)(lh/(' Q/' /)mdl'mg transcription
{ Jactors, called repressors . ‘ n
g ' syors. DNA contains genes
proy ides Ih(’ l('mp/tlh‘ o produc iy o
g, silamces produce messenger RNA (mRNA).
] ) S cers prevent genes from being u_\‘pnﬂ\'.\‘('d as proteins

61. (B) Transgenic gi i
( )lll‘rdnsgcnu giant mice have been produced in
¢ / I
‘lubnr.mor). by gene manipulation. Genetic
manipulation is the transfer of genes to fertilised
eggs as well as to stem cells.

@ Related Theory
ulating

- Coms S
Gene manipulation is the process of directly maniy
be inserted

the gene of an organism where the new DNA can
part of the

randomly, or it can be targeted at a specific
genome, giving it a desired phenotype.

62. (D) Dolly was a domestic sheep who was the first
creature to be created by the nuclear transfer
method from an adult somatic cell. The generation
of a healthy clone demonstrated that a cell obtained
from a particular section of the body could duplicate
an entire individual because the cell used as the
donor for the cloning of Dolly was taken from the
mammary gland. As it was the first successful
animal clone. it received widespread attention.

common term that use to describe

f biological resources by the

zed way.

63. (A) Biopiracy is the
the exploitation 0
rivate enterprises in an unauthori

p
64. (C) The usc of bio-resources by multinational
corporations and other organisations without

m the countries and people

formal authorization fro
t in lieu of compensation

concerned or with paymen
is referred to as "biopiracy."

Related Theory

- The use of disease-causing microorganisms, poisons,
organic biocides, such as Bacillus anthracis or Yersinia pestis,
(o kill, harm, or immobilise cattle, vegetation, or human life, is
known as biowar.
w The employment of biological toxins or infectious agents like
bacterida, Viruses, and fungi with the goal of killing people,
animals, or plants 1 known as biological warfare, germ

or

@ Related Theory

s focuses on

capon.  The study of hioethic
| and medical

warfare, or hiowe
as a result of biologicd

moral questions that arlse
advancements

65. (D) In India, GEAC is an ape

body which regulates the use:

export and import 0

or genctically-cnginccr : 4 Forest
comes under Ministry of Environment &7 ores

RCGM monitors the safety relatc.d. ?lspcgt of on-
carch projects or activities involving

croorganisms, GM organisms and cells
and products thereof. It comes u.ndcr [_)epgnment
of Biotechnology: CSIR is 2 leading sanntlﬁc and
technology research organisation. [CMR is the apex
body in India for the formulation, coordination and

promotion of biomedical research.

X biotechnology regulatory
manufacture, storage.

f hazardous microorganisms
ed organisms and cells. It

going res
hazardous mi

sal

Related Theory
- GEAC was renamed @S Geneli
Committee from Genetic Engineering Approva

August 6, 2010.
66. (C) The funct

c Engineering Apprai.
| Committee on

gineering Approval

jons of Genetic En
appraise activities

(GEAC) is to

Committee

involving  large scale use of hazardous

microorganisms and recombinants in research
from the environmental

and industrial production
angle. It makes decisions regarding the validity of

GM (genetically modified) research and the safety
of introducing genetically modified organisms for

public services.

w The Institutional Biosafety Committee (IBC) is responsible
for reviewing, approving, and monitoring all UNC research
projects involving biological materials that may pose differing
levels of safety, health, or environmental risk to plants,
animals, or humans. The Indian Council of Agricultural
Research (ICAR) is responsible for the organisation and
management of research and education in the field of
Agriculture, Animal Science, and Fisheries in India. Resean‘h
Committee on Genetic Manipulation (RCGM) monitor the
safety of on-going research projects and activities (including
small scale field trials, import, export, eic.) mvulwn;'
genetically engineered organisms. ‘




