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Swarna paddy is yellow in color due to the presence of () Bt &1 (d) BtdUTH
(@) Riboflavin
6. What was clinical gene therapy first used for?
(b) Beta carotene o . .
@ Vitamin B1 (@) Deficiency of adenosine deaminase
C itamin
(d) Complex genetic material (b) Chicken Pox
. (c) Diabetes Mellitus
vt T bt 3ufRaf & wror dien a1 o1 e 81 (d  Rheumatoid arthritis
(@  EEfaA b  eTIRET
©  ferffme: () Sffee 3raiRipuery 6. WAHYH Tl sii- fefeaat &1 3uanT foud fay
oo T A
Agriculture is involved in agriculture based on @) oRENfE Suftes & et
chemicals. ° = .
(a) Fertilizers and pesticides b) TR
(b)  Genetically modified crops (©  srafedis afceH
@] RNA interference d  FHeITs RIS
@ All of the above 7. The major techniques wused in agricultural
P v W 3nenfia $fu F i 2 biotechnology are:
(a) 38T 3R PreareTs (a) tissue culture (b)  Conversion
(b  3TAITRIBAT FUTIRT B (©  plant breeding (d DNA replication
(;) RNAFE Eq‘:‘qﬁq 7. PfUsta dlenfird § uges uE ae-1d &
@ @  Hde Hadd (b)  FY=ROT
Which one of the following is not used as a (© YUY (d) DNAUfafefOaor
biofertilizer?
(a) Bacillus thuringiensis (b)  Anabaena 8. Drugs made by biotechnology which are used in cancer
©  Nostoc (d)  Rhizobium diagnosis:
. . ) (a) Interferon (b)  HGH
ﬁyﬁﬁaﬁquﬁﬂamaswﬁzmqﬁﬂmél ©  TSH @  Insulin
@ T EIEUREHE () gAEHEr
©  Fieie ) TSI 8. & vienfirehr gr1 Fififa sitwfar Gree wamm &R
. ) e o fsar sTan &
Which of the following formula causes damage to the @ SRR ) HGH
roots of Creamy Tobacco plants?
(@ Agrobacterium tumefaciens © TSH @ sfc
b Rhizobium leguminosarum 9. The addition of foreign genes to a crop is called:
(©  Meloidogyne incognita (@  Genetic Engineering (b) Biocrafts Science
) Taenia solium (0  tissue culture (d immunization
kit RAPEHRAESAAB AR g e At ST wea &
@  pEdEIigy EpEsRIgE @ MRS i
b TSI AR (0 Sta RIed e faam
©  fAdsssT siier ©  FHadradaed
o I aifeay @  GfaRemr
The first genetically modified plant was introduced 10.  If a protein coding gene is expressed in a heterologous
commercially in India. host, it is called:
(@) Basmati rice (b)  Flavour saver (a) Recombinant protein (b) Heterologous protein
(c) Bt brinjal (d) Btcotton (c) Antibiotic (d) none of these
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Which of the following is a plasmid?

(@  BamHI (b) EcoRI

(©  pBR322 (@ Hindill
frifea Y wfSas sla &2

(a) Bam HI (b) EcoRI

(©  pBR322 (d Hind Il

A Transgenic golden rice is rich in which vitamin?
(a) Glutenin (b)  Vitamin A

(c) Vitamin E (d Vitamin C

LRI a1 A foea faerfim & HTET 9T
STTet &2 T =
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faerfia A
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Meaning of biopiracy.

(a) Use of Biopatent

(b) Theft of plants and animals
(c) Jai theft of resources

(d) Use of biological resources without permission

IO 1 39A B
(@  §TEIUce &I 39am

b  Tref 3R ST HT IR
(©  STIIIeAiHr IRy
d)  37TeTT & foAT 9 TTeEY o1 39T

The rules made to regulate our actions in the biological
world are called.

(@) Bioethics (b)
(c) Biopatent (d)

Biowarfare

Biopiracy

Sifae auR A w9t foparsit &) fFafia s & Ao
10 U fra| SEwma €

(@ ST (b)  Stagge

(©  Slagexd (d STl

Bt charge waves are produced by some bacteria but
bacteria do not kill themselves because

(@) Bacteria are resistant to the toxin
(b) Venom is immature
(c) The toxin is inactivated

(d) The toxin is found in a special sac of the bacterium

FIANBUITAN & @ $B QU3 TRT 17 14 &
(@  3frarop 3rfay & ufd ufcRre &

b  3Tfaw 3ufRuda @

©  fay s grar s

d  3Tfaw SfaToy & gy delt F firerar @

| Answer
1-b 6-a 11-c
2-a 7-a 12-b
3-a 8-a 13-d
4-Cc 9-a 14-a
5-d 10-b 15-Cc
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What is bio warfare?

bio warfare is the use of highly infectious disease causing
agents, their spores and toxins as biological weapons
against human crops and animals of the enemy country.

Sagqa Far
Stq gger T %1 & HHd BAw! Ud STl & favgy
€1 JhTHD I SHI 37 JISU[AT Ud fade

ueTdf &1 Sifacs sfIuRY & T & 3UgNT AT B

What do you understand by biopiracy?

Some multinational companies and other organizations
use biological resources or unique biological resources of
another nation without obtaining proper approval from
the concerned nation, it is called biopiracy.

ITATITIRET | T TS &7

PO HoT M DUgl Ud GHR FTSAT gRT fohdt 37
I P Sifacs TATEAT T Uhed 9 JATEAT b1 daferd
e A 3T AT uTed foby faHT 3ugT fosar sirar &
S STATATRAT dhed Bl

What happens in RNA interference?

In RNA interference, the specific mRNA is interfered with
by the complementary RNA.

RNA 37aR &y & oar 8T &2

%gavauﬁm RNA gRRT fafi® mRNA &1 3taRé
|

Do we have proteoses and nucleases in our blood?

No, proteases and nucleases are not found in our blood,
because if present in the blood, they will decompose the
proteins and nucleic acids, leading to the disintegration of
the blood cells and the cells surrounding the blood vessels.

1 &R ¥ | Wife3ias aur gfamoast &

TET, BHIR o<1 H YICT3A1S15T T o 105151 el Uy STTd
g, ifp 3feR o 3ufRya 89 1R 4 UidH U9 Yfdwiss
3T 1 faeres &, 38R HIRAB131 g FfeR arfef=al oy
TR ATl PIRIBI3I & faeed o1 HRuT 99 ST

What is a Transgenic animal? Give example of any one.
Such animals, in whose DNA an additional gene is
organized by operation, which expresses its characteristic,
is called transgenic animal. Transgenic rats, rabbits, pigs,
sheep, fish etc. have been born.

IR 5T o & fawt U &1 3arevor &

U 313l 5 SigAU o ufared gR1 U 3ifdiad
51 afRId 1T & 31 31UAT @&f0T o Bl & 39
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6. What is Golden Rice?

Ans.  Golden rice is a variety of Oryza sativa rice that has been
genetically engineered to biosynthesize beta-carotene,
the precursor of pro-vitamin A in edible rice.
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7. What was the first transgenic animal? What hormones
did he have genes for?

Ans.  The first transgenic animal was the rat which had the
gene for growth hormone.

7. YUYW YRS YTof @9t 917 394 fed s & s ¥
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8. Briefly explain what you understand by bioethics.

Ans.  Bioethics includes codes of conduct that can be used to
regulate our activities in relation to the biological world.
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MR- IAUfEeT § 39 3R AfEar 37 o1 enfie foar sTar @
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H &b U 3T fopaT 311 Jahdr &l

9. Name some techniques by which early detection of
disease can be done.

Ans.  Recombinant DNA technology, polymerase chain reaction
and enzyme-linked immunosorbent assay are techniques
by which early detection of the disease can be done.

9. $B V¥ de-tel & am fAfEu GAe grr A &
mfﬁasqwna?rmqﬁﬁél
IR~ QAT STUU e e, uTeleist 43get 3fafhar ud
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1 What is cry protein? Name the organism that produces
it. How does man use this protein for his own benefit?

Ans.  Some strains of Bacillus thuringiensis produce proteins that
are helpful in killing specific insects such as lepidopterans
(tobacco budworm), coleopterans (beetles), and dipterans
(flies, mosquitoes). These are called cry proteins.

Two cry genes are inserted in cotton, while one is inserted
in corn. As a result, Bt cotton develops resistance to
bollworm, while Bt corn develops resistance to-cornbor.
Thus humans can use cry proteins to their advantage.
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QI 1S {9 Pled H ST 371 &, Sdfd U I+ H STl
ST 8 5 ufvumasy Bt &ied afmary & fau
faRIere & 7T &, STdfd Bt Bl UfRIEHAT-BIHaR
& T fqepfIrd el &l 8 UPR H ™ 37U B &
foT0 18 UIE &1 STHTA &R b &l

What is gene therapy? lllustrate it giving the example
of adenosine deaminase deficiency.

Gene therapy is a set of methods in which a disease is
treated by introducing genes into the cells and tissues of
a person.

Gene therapy was first used in the 1990s to correct ade-
nosine deaminase (ADA) deficiency in a four-year-old girl.
This enzyme is essential for the function of the immune
system. In some children, ADA deficiency is treated with a
bone marrow transplant. In gene therapy, the lymphocyte
is first extracted from the patient’s blood and cultured
outside the body. The cDNA of activated ADA is injected
into the lymphocyte through a carrier and the lymphocyte
is returned to the patient’s body. These cells are dead.
Therefore the genetically engineered lymphocytes need
to be isolated from the patient’s body from time to time.

s e T &2 pEAfaa SgfAs & &0 &1
3ETeI0T &d §U 39 &I Tfud quiq Bl

1 fafescar U= faferat &1 wme @ S fossit aafem
& BB TG 3pT H 51T b ufde o1 o= fpt
HY BT 39AR HaT 7T 8

5= RifdscaT &1 ggal U4 |9 1990 ¥ U IR aulg
wgh! § USHI fSUfHAST (ADA) Y HHT Bl g3 B
& forg fosar mar a1l g8 UseH uftRemad ¥ ol &
foig 31fq 3tra?ge 811 8l & g H ADA &l HHI &bl
3UAR AFRRIFST § AR I 8dT 8l 5= Rifear
H HAuYH A7 & IR A AHIBIU] BT HPTeieh? IR
A g6 Hadh furrdr 811y ADA &1 cDNA HaTedh
GRT ATHIU] H Ui ehr1ehy dTHIhIU] bl ATH b 2RI
% qTyH ggar fear Frar 81 4 HIfIBIy Jaerd sl 8l
Ty 3 fRIes FfHd wipTu] o1 Tug-aag uR AT
S 2RIR A 3T B b YT Bl 8l

What is Biopatent? Explain in brief.

A patent is a right given by the government to an inventor
which prevents other people from making commercial
use of his discovery. When entities are granted for
biological discoveries and products derived from them,
these entities are referred to as bio-patent. Patents have
been made for black pepper, basmati rice, Indian mustard,
pomegranate, turmeric and rule plants.

3td Uha o4 & ? 949 ¥ Farul
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How has biotechnology been used in the production of
pest-resistant plants?

The vector used to introduce new genes into plant cells
is usually a plasmid of the soil bacterium Agrobacterium
tumefaciens. Because plasmids contain genes that transfer
DNA and are adapted to the host. Bt toxin genes are cloned
from bacteria and expressed in plants to produce resistance
to pests, eliminating the need for insecticides. This is how
bio-pesticides are manufactured. For example- Bt cotton, Bt
maize, paddy, tomato, potato and soyabean etc.

@ie Ae gteal F 3careT § sta wienfid &1 3y
fraupRr g3

UTey HIfRIepr3il # 97 519 & Ufa® avE & feg 39
faT ST ar@T aed UTE: Hel SfaTv] puiEaciay
ST RTG &1 TTToHS Bl &1 Fifs TTfeHst 31 8rdr
& 51 SIUU WA fRd a1 & 3R ge eRe A gHmESa &
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37 eerT BlaR diel & ufa ufaRiersdar deraars S
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Write about insulin.

Insulin consists of two short polypeptide chains: chain
A and chain B, that are linked together by disulphide
bridges.

In 1983, Eli Lilly an American company prepared two DNA
sequences corresponding to A and B, chains of human
insulin and introduced them in plasmids of E. coli to
produce insulin chains. Chains A and B were produced
separately, extracted and combined by creating disulfide
bonds to form human insulin.

Proinsulin

A peptide

Insulin

5 5

+ B peptide

w

Free C peptide
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What are transgenic animals? What are the main
reasons for their production?

One or more genes are introduced into the genome of
a transgenic animal by any technique of transfection.
Transgenic animals are produced for the following reasons-
(i) Normal body and function development -
Transgenic animals are constructed specifically to
study the control of genes and their effects on the
development and normal functions of the body, for
example complex factors involved in development
such as insulin.
(ii) Study of diseases- Parasites are specially created
animals which are used as models for human
diseases so that new ideas of diseases can be
studied. Currently,transgenic models are available
for human diseases such as cancer, cystic fibrosis,
Alzheimer's.
(iii) Biological products - For the treatment of some
human diseases, drugs are required which are
made of biological products but it is very expensive
to manufacture such products. Transgenic
animals which produce useful biological products
contain the genes of DNA who participate in the
manufacture of a particular product.

(iv) Vaccine safety - Transgenic mice are being
developed to test the safety of vaccines before
using them on humans. Transgenic mice have

been used to test the safety of polio vaccines.

V) Chemical safety test- The effects of transgenic
animals after exposure to toxic substances are
studied. The result is obtained in a short time in

the toxicity test in the above animals.

ﬁﬁﬁmmﬁmmaﬂmm
a1 87

Ueh URSAIH1 5T &b STHTH H CiRIhaRTH b1 fopH] dep-1ch
TR U 41 3718eh 571 &1 ufde fosat Sirar 81 ursi-

FHEIRA. — g IF-Hg-3eR T e FaRor ¥ (2024)

(64)




3131 T 34T 9 HRUTT A fosut 57dT 8-

(@i

(i)

(i)

(iv)

(v)

AT R U4 fopat faepra- arsiT-T s7q3il o1
Fmfor 3y ¥u ¥ 9 yeR far srar & G
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3 §fi 1 AvE fIhT BRSD ol 37ea8]

A BT 3eAYA- WRi1d! 57q fafikre ¥ F [ffa
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FH| gdmHE THT § 7G0T 5 B ARkes
ISR 3TCITSHR & IR T 3ucie &l

sifd® 3dTe- $B AFd AN F 3TAR & AU
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fFrfoT &3 8 3R ST S S dI UART IR &
511 21 37TE & A for § am @ B

o1 FR&T- fehl BT AT W TN A A Teed
21 T IR&M 3779 & foTg U1 el I s fid
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2. Compare the advantages and disadvantages of
production of genetically modified crops.

Ans.

(0]

(i)

(iii)

(iv)

Advantages of production of genetically modified
crops-

Crop plants increase the rate of productivity
through genetic modification.

genetically modified plants under adverse
conditions; For example, they develop the ability
to tolerate drought, extreme cold.

Viral resistance and resistance to harmful insects
are developed in genetically modified plants.

Increases the ability of plants to use mineral salts.

Disadvantages of production of genetically modified

crops-

(@i

(ii)
(iii)

(iv)

Genetically modified crops can cause allergies in
people.

Genetically modified crops are very expensive.

In the process of harvesting such crops, many
plant residues are left in the soil, which harm the
organic atmosphere.

Some crops produced by this method lose their
ability to produce seeds.
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