Introduce biotechnology.

Explain the role-of yeast in the production of bread and ethanol.

Understand that bacteria ave useful in biotechnology and genetic modification.’
Describe the basic method of genetic engineering/genetic modification.

Discuss potential advantages and risks of genetic.modification.

I= Subjective Type Questions

— = — . A N ) ) — .

dge, Understanding, Application, Analytical & Concep

e —— N A 8 . o 0 . w3

N 5 5K P S T L
8.1 Introductior: of Biotechnology
Q.1: Define Biotechnology. Write o1

Ans. Biotechnology;. i Q ' '
In1919. H engineer Karl Ereky. first proposed the term "biotechnology”

"The use of living cells or organisms to create products or processes for specific
purposes.” ' '
Role of this technology:
® The hereditary characteristics of organisms are

modified. : ‘i
® New organisms with desired characters are| S :

developed from a cell or a part of an organism. Q. Who was the leader of the research
®  Any required substance is produced from the group that Cloned Dolly? _

modified organism. | Ans. Sir lan Wilmut is a British

' : : ; logist. H the leader of th
Modern biotechnology: Modern biotechnology fgt?fcﬁg';rou;vﬁat ?nefggrfﬁ,:t

emerged after the invention of the structure and | produced-a m | mb named
function of DNA in 1953. W@g yeell,
Techniques used in biotechnology: Th @@ \is

g

el in modern biotechnology
include fermentation, recom v, cell culture, gene editing, genetic

“engineering-and tissue ri ; 3
~ Q.2: Explain t ast in the production of bread and ethanol.

Ans. Fermentation: — |
Fermentation is the process where microbes break down substances to produce
useful products. '

Lona Questions prepared in the light of new Examination Techniques '
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3iotechnology? .
s the oldest form of
olagy. It is used for making bread, beer,

imporiance of yeast in Fermentation:  Yeast is
a microscopic fungus that plays a crucia r%i Ans
@ 8

in both bread making and ethanol
 through a process called fépeéi

Role in Bread Maki A ‘ i
- Yeast fcﬁ?@&m%am present in the dough and produces carbon dioxide (CO2)

gas. This gas forms bubbles in the dough, causing it to rise and become soft and airy.
The alcohol produced during this process evaporates during baking.

Role in Ethanol Production

~Yeast ferments sugars from crops like sugarcane or corn to produce ethanol
(alcohol) and carbon dioxide. The ethanol is then purified and used as a biofuel or in
alcoholic beverages.

Q.3: Discuss the role of bacteria in biotechnology and in genetic moditication,

Ans. Importance of bacteria in biotechnomgy:_ ‘ ,
Bacteria are essential microorganisms used in biotechnology because they are

, simple, fast-growing and can easily accept new genetic ma?%@@mse them for

producing medicines, studying genes a&d Creati modified organisms
(GMOs). | %%

Role in Biotechnology: C@“
u port

® Certain Bacteri ortant substances like antibiotics (e.g., streptomyces
produces tomycin). _ :

®  Many bacteria produce enzymes which scientists use in making cheese and
~ detergents. |

®  Many bacteria produce vitamins (like vitamin B1 2).

® Scientists use bacteria to clean up oil spills and waste through bioremediation.

®  Lactobacillus bacteria help in making yogurt and cheese by fermenting milk.

Role in Genetic Modification:
' Scientists use special structures called plasmids (small loops of DNA found in
bacteria) as carriers to introduce new genes into bacterial cells. In this way. the modified
bacteria start producing proteins from that foreign gene. This method is used to produce:

®  Human insulin for treating diabetes m
ALCR

®  Human growth hormones for growth disorders.
®  Vaccines against diseases. S
sed tc enes into plant cells during the

—
s -

and yogurt thousands of years ago.

B2 Genetic Engineering

Q.4: Describe genetic engineering and gene editing.
Ans. Genetic engineering: -
Genetic engineering is defined as a process of altering (editing) the genes of




organisms or transferring the genes from one organism into othe m
@ In genetic engineering, special enzymes @)r %g A at specific

locations. As a result of (§ etic y Modlﬁed Organisms
(GMOs) are’ produced ﬁ

Gene Editing: Gene e

(genes) of an org

® These can involve addmg, removing or replacing specific parts of DNA.

Role of gene editing: It allows scientists to add, delete or change parts of the DNA.

® It is done to correct genetic abnormalities and to improve characteristics.

0.;5: Describe the advantages of gene editing.
~ Ans. Advantages of Gene editing:

() Curing Genetic diseases: Scientists are | Q. Why gene editing must be done very
‘researching how gene editing can cure | carefully?

ique where scientists make changes in the DNA

diseases caused by abnormal genes. Rail Ans. Gene Edltlng is done very carefully
Examples: Sickle cell anemia (a blood disorder), because gl;anf%:‘s:tsmade to DNA can have
cystic fibrosis (a lung disease). Pt eﬂ o~ @mm
(i) Improving Crops: Gene editing can cregt ?resist pests and

diseases, and survive droughts bette k‘
Examples: Virus resist varitie ‘i b, and-tobacco have been developed Modified

varities of Soybeans ‘ cotton have been produced which show resistance
against herbrcrdes .
(iii) Producing Better Medicines: Gene editing helps create bacteria that produce

~ important medicines.
For Example: Insulin is used for diabetes.

Q.6: Define Gene Transfer. Enlist the steps for transferrmg a human gene into a

-~ bacterial cell.
Ans. Gene transfer: A technique in which foreign genetrc material is 1ntroduced into
host cell to alter their genetic makeup.
Vectors: Genetic engineers use special vectors to transfer genes into an organism. The
most commonly used vectors to transfer genes into bacteria are plasmids and
bacteriophages. '
Plasmlds Plasmids are small, crrcular DNA mole

(ii) A plasmid i rom a bacterial cell. The plasmid DNA is cut. Donor's gene
is attached at the cut ends of the plasmid. The plasmid is now a combination of its
original DNA and the new DNA (donor's gene). Now it is called recombinant DNA.

(iii) The recombinant DNA is transferred into a bacterial cell. When bacterial cell

The -followmg are the ste ﬁ AN %’
(i) The gene of W ‘ d and isolated from its chromosome




Pl 5 — 2 " f

AN e g
reproduces to form a colony of cells all geneil : c@@)\%\cterla contain the
ing

recombinant DNA. In this way, @he i ontams many copies of the

- donor's gene. ThlSé) i
% Identification
: / / : and
\ -

T Donor’s isolation
| gene of donor’s gene
Piece of s (Step 1)
Donor cell chromosome Attaching donor’s '

gene with plasmid

: . | Making
Pk s O'—’ O e O Recombinant DNA
: e o o Tlesied Recombinant (Step 2)
 Bacterium  asmid Plasmid DNA

@ O

e

Gene
Cloning
(Step 3)

Reproduction o
% e,
in bacterium U

; Prepération of the product by : : ‘
% anism and its cloning

Q. 7 Explaln with W gene transfer is used to produce few useful
suhsta

~ Ans. Production ol useful substances: |

(i) Human growth hormone is produced in genetlcally modlﬁed bacteria. It is used to
treat dwarfism. ‘




Cw ) Gene from a bacterium is transferred into

e TR s i

(i) lnterferon (anti-virus protem) is made| Q. How do sol@@w&nes are
v Q

in modified bacteria.

(iii) Vaccine against Hepatitg vir %
been produced from y
genetic modificaty o)

9 vaccines are made by using

harmless proteins of the corona virus, which trains
the immune system to fight the real virus.

(iv) A gene from a bacterium is transferred
into cotton and corn crops. The
genetically modified crops then produce a
natural toxin that kills insects but is safe
for humans.

‘rice plants. The rice produces
‘beta-carotene, which the body converts
into vitamin A. Such genetically modified

- rice help prevent blindness caused by S -
_vitamin A deficiency. . G fice & 'ﬁ@e

Products made_by | ﬁslpé\@@ﬂ{'ﬂ% g0

Product Genetic W\J&\,\)&mﬁm or Purpose
Transfex Technology Used : :
Insulin N \Fﬁﬂﬁiﬁ%sulm gene Bacteria | Treat diabetes
Growth Human growth hormone | Bacteria Treat growth
Hormone gene disorders
Interferon ~ |Human interferon gene Bacteria Treat viral
‘ infections and boost
_ immunity
Hepatitis B Surface protein gene of - | Yeast cells Protect against
Vaccine Hepatitis B virus ‘ ‘ Hepatitis B
Bt Crops - | Bt toxin gene Cotton, Corn Insect resistance
: plants
Golden Rice Beta-carotene producing|Rice plants Prevent vitamin A
genes : @@%@,

(\Vﬂ@ |
@\@Qﬁvﬁed agriculture.

sgriculture by helping scientists develop
crops that are more Y rmous And resistant to diseases and pests. By using
genetic enginee d modern techmques, farmers can grow better quality food with

fewer losses. : ;
(i) Insect-resistant crops: A gene for a bacterium is transferred into cotton and corn
- crops. The genetlcally modified crops then produce a natural toxin that krlls insects

Q.8: Explain with examples that too
Ans. Food biotechnology ha -
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out 1s safe for humans.
This reduces the use of chemical pe&tici -
Disease-resistant plants: So )

C\ CTOD
fungal diseases. This@ ‘ ’lﬂyt

0
(i)

)

O

T TheSNEE T S SO s —
: iﬁ%@ﬁ%yiem. , »
@. geneticatlly modified to resist viral or

dnd ensures better harvests.
nology has helped develop plants that survive with

Drought-tolerant ¢ % iote _ :
less. watWﬁMps grow well even in dry areas, helping formers in regions
facing water shortage. ' § '

Golden Rice: Gene from a bacterium is transferred
- produces bela-carotene, which the body converts into vitamin A, Such

into rice plants. The rice -
genetically

modified rice help prevent blindness caused by vitamin A deficiency.

(v)

Improved food quality: Biotechnol
Life and improved nutrition,

 For example: Tomatoes are engineered to stay fresh longer.

83

Applications of Biotechnology

ogy produces (SOP) with better taste, longer shelf

Q.9: Write down the applications of
biotechnology in medical field?

Ans. Medical Biotechnology: Q @Y
In medical field, biotqg %

in the following: : @%‘% _

® Making i ormones and

enzymes u or treating various diseases.

® Developing vaccines to prevent viral and
bacterial infections.

® Correcting defective genes responsible for
genetic disorders. '

® Production of targeted antibodies for

~ disease diagnosis and treatment.

Identifying inherited diseases and genetic

Ans. Pakistan has also advanced in using

Q. What has research in “P%ﬁtén achieved
regarding rice varieti @

istan has led to the
nt of rice varieties that are
sistant to certain diseases and pests.

Q. Which technology is used in Pakistan for
the mass propagation of fruit crops?

tissue culture technology for the mass
propagation of high-yielding fruit crops such
as mangoes and citrus.

Q. How many disorders are estimated to be
caused by errors in genes?

Ans. In humans, more than 3500 disorders
are due to errors in genes. Biotechnologists
are trying to remove such disorders through
biotechnology.

conditions early.

Q.10:Explain with examples that medical biotechnology has advanced

diabetes and cancer. :
Ans. Medical bio'technology has reatly
improved healthcare by using genetic %S%%@
and modern laboratory tech@@ gnose,
treat and prevent dis ectively,
Two major exam are diabetes and cancer:

() Diabetes:

Ith care in

12\ €0

ists discovered from the

enome Project? _
Ans. In Human Genome Project,biologists
discovered the locations of all genes in
human body. They also found the

)

characteristics controlled by each gene.

- Production of human insulin: Scientists transfer the human insulin gene into




This msulm is collected purlﬁed and 1v
(i) Cancer:

Production of mterfero engmeered cells 'produee interferons
(anti-virus and a ms) which help the body detect and destroy cancer
cells.

Targeted therapies- S
Biotechnology helps create med1c1nes that target only cancer cells without harmmg
healthy cells. ; -
. These biotechnology products have made disease management more effective, safer
1 and more accessible for millions of patients.
- Q.11:How biotechnology is helpful in solving environment lssues?
Ans. Bioremediation: \ ,
Bioremediation is defined as the use of organisms such as bacteria, plants, or fungi
to remove or neutralize pollutants from the environment. Genetlcalli ﬁ:odlﬁed

- bacteria are used to break down the harmful chemlcals pre en ers and
industrial discharge. |
~®  Large number of saplings o iffer : - JU o
produced through tissue ¢ e of" \{‘5?‘” x‘
saplings are pl new forests in g ’
limited tlme e s

® Modified bacteria are also used for extracting
- different minerals e.g., copper and uranium.
®  Microbes such as bacteria, blue green algae and
fungi are used to produce manure.

0.12:Write a note marine biotechnology.
Ans. Marine Biotechnology

It deals with the marine organisms to develop new products treatments and
technologies. For example: - e

®  Genetic modifications in many fishes have led to faster growth rates.
® Compounds extracted from marine organisms (spo mmarme
- bacteria) are used to develop new cancer dyu u % 0 ‘tmral medicines.

®  Certain marine bacterla are, ed t ing to clean up marine
env1ronments . Q@
® Marine algae are arge quantmes and processed mto b10d1esel

ethanol, and o S of renewable energy. ‘

® Enzymes extracted from marine organisms are used in various industries. For
example, an enzyme extracted from marine bacteria is used to produce
high-fructose corn syrup (common sweetener in the food industry). :

Saplings to grow forest




Q.13: Write down few applications of industrial biote gy O@@\NU

Ans. The following are the main applications nology.

®  Biofuels like ethanol, bipdiesel. i produced. For example, yeast is
used to ferment sugarO n, sugarcane)’into ethanol. This ethanol can
be blended wit 1 uce a cleaner fuel.

® Biodegra ic (bioplastic) is produced from fermented plant starch (usually
corn or sugarcane)? : ! ;

®  Pharmaceutical products are made through microbial fermentation and genetic
engineering. For example, the production of antibiotics, such as penicillin, involves
the fermentation of specific molds like "Pénicillium". Similarly, human insulin is -
produced through bacteria. ‘ ‘

8.4 Potential Risks of Biotechnology

Q.14: Discuss the potential risks of genetic modifications.
Ans. Potential risks of genetic modifications are as follow:
(i) Health Concerns: Some people worry that consuming genetical_lgﬁﬁ?iﬁed foods

could cause allergic reactions or long-term health proble _ i concern that
new genes might interact with human cells in unexpé % 3 :
(i) Environmental Impact: G pla nes cross-pollinate with wild plants.
So, the modified genes can ' ral ecosystems. It can lead to create such

species that may ha y ent. .
(iii) Loss of Bi y- If farmers mostly grow GM crops, traditional and naturally

diverse varieties might become rare or extinct. This can reduce biodiversity.

(iv) Development of Resistant Pests and Weeds: Pests exposed repeatedly to GM crops
may evolve into "powerful pests” that are no longer affected by the crop's built-in
defences. : :

(v) Ethical Issues: Many people feel that it is morally wrong to alter the natural genes
of living organisms. ‘ ites ;
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o furfiese roposing the term "biotechnology" in 19197
(a) Sirlan \N ut (b) Karl Ereky (¢) James Watson (d) Francis Crick
2. What major scientific breakthrough in 1953 paved the way for modern
biotechnology?
(a) The cloning of Dolly sheep (b) The invention of the microscope




10.

11.
12.
13.
14.

15

(c) The discovery of structure an‘d function of DNA.

(d) The first successful use of fcrmentatl(gg in @%@ @.
Which techniques are useg mo
) &\ :t \ €

(a) Fermentation combinant DNA technology

(c) Gene edltww - (d) All of these
Sir lan Wilm amous in the field of biotechnology for:

(a) Discovering yeast

(b) Leading the team that produced Dolly sheep from an adult body cell.
(c) Inventing the process of ethanol production

(d) Proposing the term "biotechnology"

Yeast plays a crucial role in: |

(a) Bread making : ‘ (b) Ethanol Production
(c) Botha and b - - (d) None of these

During the bread-making process, what causes the dough to rise and become
soft?

(a) Ethanol . (b) Water - (c) Carbon dioxi W
In the production of ethanol for blofulgg yes ound in crops

such as:

(a) Wheat and barley %%ﬁ@%@b) Sugarcane or corn

(c) Potatoes a (d) Soybeans and Oats
Yeasts ferments’'sugars from crops like sugarcane or corn to produce

~(a) Ethanol (b) Carbon dioxide (c) Oxygen (d) Both aand b
Essential tools in biotechnology are: :
(a) Viruses : (b) Bacteria
(c) Fungi - (d) Microorganisms
Bacteria are used by the scientists for: _ :
(a) Producing medicines (b) Studying génes
(c) Creating (GMOs) , (d) All of these

Scientists use bacteria to clean up oil spills and waste through a process called.

- (a) Biofertilization (b) Bioaccumulation(c) Bioremediation (d) Biopesticides

Which bacteria helps in making yogurt and c‘heese" _

(a) Streptomyces (b) Lactobacnllus (c) mchia coli
The special structures used to mt - : ells:

(a) Bacteriophage (b) jCCthl‘lS (d) Pills

Human insulin is | :
- (a) Cancer :abetes 10 (c) Kidney failure (d) Pneumonia

The oldest form of biotechnology is: ‘ i
(a) Cloning : ~ (b) Genetic engineering
(c) Gene editing - - : (d) Fermentation




16.

17.
18.

19.

20.
21.
2.
23,
24,
25,

26.

27,

28.

Genetic Engineering

ﬁ ‘e‘! anisms or transferring the
ganism is called:

(b) Genetic engineering

The process of altermg (edl
genes from one or
(@) Cloning

(¢) Ferm (d) Gene editing

Gene e g mvolves :

(a) Adding of DNA segment (b) Removmg of DNA segment '

(¢) Replacing of DNA segment - (d) All of these

Which diseases can be cured by gene editing?

(a) Anaemia -(b) Cystic fibrosis (¢) Malaria ) Both aand b

Which two vectors are most commonly used for transferrmg genes into
bacteria?

(@) Insulin and Growth Hormone (b) Plasmids and Bacterlophages

(¢) Yeast and cotton (d) mRNA and Beta-carotene

A small-circular DNA molecules present in some bacteria as:

(@) Plasmid (b) Bacteriophage (c) Honnon .@cme

When a donor gene is attached t asmld the resultmg'

combination is called: ‘) S :
- (a) Isolated DNA _O Recombinant DNA

(c) Interferon (d) Bacteriophage DNA :

Which stmduced in modified bacteria to help treat patlents with

dwarfism? :

(a) Insulin ‘ : , (b) Interferon

(c) Human growth hormone (d) Hepatitis B vaccine

Human Insulin Gene was transferred into: ‘

(a) Algae (b) Virus (c) Bacteria (d) Yeast

Interferon is a: v ' | ' |

(a) Anti-virus protein - (b) Anti-bacterial protein

(¢) Insect-killing (d) mRNA vaccines

Which organism is used to produce human insulin through gene transfer?

(@) Yeast cells (b) Rice Plants (c) Bacteria (d) Com Plants

The purpose of producing human growth horm logy is to

treat: '

(a) Diabetes - \ @ orders

(¢) Viral Infections Vitamin deficiency

Which product is u al infections and boost immunity?
(a) Imth nterferon (c) Bt toxin (d) ‘Beta-carotene

. The prima urpose of Golden Rice is to prevent

(a) Diabetes ~ (b) Vitamin deficiency

- #{c) Insect attacks (d) viral infection




29.

30.

31.
32,
33.
34,

35.

36.
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"Surface protein gene of Hepatitis B virus" is tra i ‘--. cells to
| protein g p w?xo 7

create:
(a) Growth hormones

Which of the followmg is NOT a goal of food biotechnology?

(a) Developing virus-resistant crops (b) Developing drought-resistance crops
(c) Developing pest-resistant crops

(d) Creating synthetic meat in laboratories 4

Enzymes extracted from certain microbes are primarily used for?

(a) Textile production - (b) Production of alcohol

(¢) Plastic manufacturing (d) Paper recycling
Biotechnologists use proteins like hormones and enzymes to:

(a) Sterlize medical equipment (b) Treat various diseases

(¢) Create artificial limbs (d) Increase the shelf llfe m

There are how many disorders in humans due to
(a) 1000 (b) 1500 (d) 3500
Biologists dlscovered thej sin human body by usmg

(a) Genetic engineeri (b) Gene editing

(c) Gene thw (d) Human Genome Project

Which process-utilizes microorganisms to degrade or detoxify environmental
pollutants in soil or groundwater" :

(a) Bioaugmentation (b) Bioremediation

(c) Biomining . {d) Biopharming

Compounds extracted from marine organisms are used to develop:

(a) Cancer drugs (b) Antibiotics (c) Antiviral medicines (d) All of these

37. Which biofules are produced in industrial biotechnology?

(a) Ethanol (b) Biodiesel (c) Biogas (d) All of these
38. Pharmaceutical products are made through:

(a) Bacterial fermentation (b) Microbial fermentation

(c) Fungal fermentation - (d) Viral fermentaél;o\n me
LAnswers) @\J (s
Lo 2 ey 3 Qg @@ @)
oAy e ?X@ 12. (b) 3o W ®
15. (d) 16. W 18. d) 19. (b) 20. (@.. 21..@®
22, (c) 23.. {c 24. (a) 25.. (c) 26, (b) 27. (b) ,:.28. (b)
29,

36.
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Ans.

Yeasts ferments the s ~
gas. This gas forms b‘ﬁ%i
_ airy. The al¢

. 1. Human insulin for treating diabetes.
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Short Answer Questians prep
(Knowledge, U

Define biotechnology according to Karl Ereky. ‘
In 1919, Hungarian engineer Karl Ereky first proposed the term biotechnology. It
may be defined as: _ _

"The use of living cells or organisms to create products or processes for specific
purposes." :

Which techniques are used in modern biotechnology?

. The techniques used in modern biotechnology include fermentation, recombinant

DNA technology, cell culture, gene editing, genetic engineering and tissue
culturing etc. ) '

Define fermentation. Write down its uses in biotechnology?

Fermentation: Fermentation is the process where microb@@mn substances
o

to produce useful products.
Discuss the role of yeast in maki %&@@

and produces carbon dioxide (COy)
ough, causing it to rise and become soft and
uring this process evaporates during baking.
How bac s as essential tools in biotechnology? ‘
Bacteria acts as essential tools in-biotechnology because they are simple, fast
growing and can easily accept new genetic material. Scientists use them for
producing medicines, studying genes and creating genetically modified organisms
(GMOs). - : - ‘ '
How bacteria are helpful in biotechnology?

. Bacteria are helpful in biotechnology as:

Bacteria produce important substances like antibiotics. ‘ : -
Bacteria produce enzymes which scientists use in making cheese and detergents.

“Many bacteria use vitamins (like vitamin B12).

Lactobacillus bacteria help in making yogurt and cheese by fermenting milk.
List three medical products that modified bacteria caodU@m

oy >

2. - Human growth hormones for g
3.  Vaccines against dise

What is g' \i diting 2 what is the primary purpose of this technique?
Gene editing: Gene editing is a technique where scientists make changes in the

DNA (genes) of an organism.

Purpose of gene editing: It allows scientists to add, délete or change parts of the
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DNA to correct genetic abnormahtles and to lmprove char @ \X\N
e

9.  Discuss any two applications of gene editing.
ne edltmg can cure

Ans. (i) Curing genetic diseases: Scientists \are ‘
* diseases caused by abnormal as sickle
(ii) Improving an create crops that grow faster resist pests

cell anaemia and cystic fibrosis.
Crops
and diseases andehts better.
10. Differentiate between plasmid and bacteriophage.

Ans. Plasmid: Plasmids are small circular DNA molecules present in some bacteria.

" Bacteriophages: Bacteriophages are the viruses that can enter bacteria. -

11. Write down any two examples (applications) of gene transfer.

Ans. Examples of gene transfer are:

(i) The human insulin gene is transferred into a bacterlum The modified bacteria
produce insulin, which is collected for treating diabetes patients.

(if) Vaccine against Hepatitis B virus has been produced from yeast through genetic
modifications. -

12. How golden rice are produced? :

Ans. Gene from a bacterium is transferred into rice plants. The rice muces
beta-carotene which the body convert into vitamin A. S tl@@ ified
rice help prevent blindness caused by v1tam1@A iR i‘ 2 v

8.3 Applications of Rtotpc inology

13. Mention two Ways bi 1‘“‘- s mproved crops.
Ans. Biotechnology h crops by:
(i) Developing varities that are resistant to viruses, pests and drought
~ (ii) Creating crops that grow faster than natural varities.
14. Write two medical applications of biotechnology.
Ans. In medical field biotechnology is helping in:
(i) Developing vaccine to prevent viral and bacterial infections.
(ii) Correcting defective genes responsible for genetrc disorders.
15. Define bioremediation. ‘
Ans. Bioremediation is defined as the use of organisms such as bacteria, plants and fungn
to remove or neutralize pollutants from the environment.
16. Write down two applications of marine biotechnology.
Ans. Applications of marine biotechnology are as follows:
(i) Compounds extracted from marine orgamsrns are used
drugs, antibiotics and antmral med1
- (ii) Marine algae are cultiva
ethanol and other types of o
17. State two mdustna of biotechnology.
Ans. Industrial applica s'of biotechnology are as follow:
(i) Biofules pike ethanol, biodiesel and biogas are produced. For example yeast is
used to ferment sugars from crops into ethanol. This ethanol can be blended

~ with petrol to produce a cleaner fuel.

eV e g@@mncer

. antt processed into biodiesel,




(usually corn as sugarcane); :
18. Discuss any two potential risks of -@
Ans. The potential risks of Pjoter V‘:“"} cas follows:
Health concerns: c worry that consuming genetically modified foods
could ca W@ actions or long-term health problems. This is also concern
that ne@a s might interact with human cells in unexpected ways. ,
Loss of Biodiversity: If farmers mostly grow GM Crops, traditional and naturally

diverse varities might become rare or extinct. This can reduce biodiversity.

(1) Biodegradable plastic (bioplastic) is produﬁg@md plant starch
(6]

Select the correct answers for the following questions. .
Why are bacteria commonly used in genetic engineering for producing
~ products? | -

(a) They naturally produces the required products

(b) They grow quickly and accept human genes

(c) They resist all infections :

(d) They have a human-like immune @W@o@@) .

2. In genetic engineering, the fi
(a) Inserting DNA im \the (b) Cutting the desired gene from DNA
ism (d) Making proteins from the gene

0 .
(c) Growing the -‘ ed prgs
3. Which M
(a) Virus ‘ (b) Fungi = (€) Yeast (d) Blood cell

used as a vector in genetic engineering?
4. In genetic engineering, the desired gene is usually inserted into a bacterium by

using: :
(a) Protein (b) Another bacterium {c) Vectori. ... (d) Enzyme
5. In genetic engineering, after inserting the gene, the host cell is allowed to:
(a) Mutate randomly (b) Die naturally
(¢)  Multiply and express the gene (d) Produce waste
6. In genetic engineering, ""'recombinant DNA' means:
(a) Natural DNA : - (b) DNA copied by mistake
(c) DNAjoined from two sources (d) DNA destroyed by enzymes
7. A gene for toxin production is inserted into a plant for:
(a) - Reducing water need (b) Increasing a@@mnt

(¢) Resisting insect attacks

8. Genetically modified bacteria § a«;. ‘_& 0 2 products, except:
(a) Hepatitis B vacci “ b) Growth hormone
(c) Insulin : ‘ (d) Interferon =
9.  Which bij Oproducts help against viral infections? ;
. (a) Antibiotics (b) Vaccines (c) Clotting factors (d) Growth hormone

10. Golden rice is a genetically modified plant to increase: :
(a) Protein (b) Vitamin A (c)lron (d) Calcium
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6.

Ans.

@

ik Wi : :
B. Write short answers. ALY
1. What s the rel een biotechnology and genetic engmeermg"

Biotechnology: Biotechnology is the use of living cells or organisms to create
products or processes for specific purposes.

Genetic engineering: Genetic engineering is the process of altering (editing) the:
genes of organisms or transferring the genes from one organism into the other
organism.

Relation: Biotechnology is a broad field that uses living organisms for useful
purposes. Genetic engineering is a specific field of biotechnology that involves
directly modifying DNA.

What is a plasmid? Why biologists use plasmids in genetic engineering?

. Plasmid: Plasmids are small, circular DNA molecules present in some bacteria.

Biologists use them as "carriers" or "vectors" to introduce new genes i terlal

cells. . a

- The followmg diagram shows ho W Obacterlal cell.
Identify the structures labeg as

. 1. Gene of interest onors gene

3. Plasmid 4 Recombinant DNA
5. neticall aeterlum :

e @
-\o :/ \ i Ci \
\@ ~(®

What do you mean by genetlcally modlfied organism?
- Genetically modified organism whose DNA has been altered in a way that does not
occur naturally by mating and natural recombination. m

ced.

As a result of genetic engineering, Genetically Modifie @
List two types of medical produc using genetic
engineering. %

0

Donor cell

. Two type of medical product&% uced using genetic engineering are:
() Human Ins € treatment of diabetes. T

(ii) Human G ormone: Used for treating growth dlsorders
List two ways by whlch genetic engineering may improve crops.
The ways by which genetic engineering may improve crops are a:
Increasing growth rate: Genetic engineering is used to create crops that grow.- .
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faster than natural varities. .
(i) Enhancing Resistance: It allows scientists to develop crops that are more resistant
to pests, viruses and environmental stressors. - m

C. Write answers in detail. @O O

1.  Explain with examples that od:b@ﬂs vanced agriculture.

Ans. For answer See Q's 5 Q

2. Explain with exa cal biotechnology has advanced healthcare in
diabetw ‘ e

Ans. For an ee Q's 10 .

3.  Explain the roie of yeast in the production of bread and ethanol.

Ans. For answer See Q's 2 '

4.  Enlist the steps for transferring a human gene into a bacterial cell.

Ans. For answer See Q's 6 : ‘

5.  Describe the advantages of gene editing.

Ans. For answer See Q's 5 .

6.  Discuss the potential risks of genetic modification.

Ans. For answer See Q's 14 -

D. Inquisitive questions: _ ,
1. How can inserting a gene into a plant make it pest-resistant? @
O@ € substances that

Ans. Inserting a gene into the plant's DNA allows the.nl
are harmful to produce substa cchQh to-Certain insects but not for

-2 soil bacterium is added to some crops. This
}duce a protein that is harmless to humans but toxic to

For Example: The
gene makes
certain : - _

2. How can biotechnology help in developing vaccines quickly, like for
COVID-19?

Ans. Biotechnology enables the rapid development of vaccines by using advanced tools
to identify the genetic material of virus quickly. Instead of growing the whole virus
scientists use mRNA to carry instructions directly into human cells, '
For example: In COVID-19 scientists use mRNA technology, where a small piece

_ of virus's genetic code was needed to trigger immunity, _ |

3. Why is it important to carefully study the effects of genetically modified foods

: on health? : : '

Ans. It is crucial to study these foods carefully because the process ﬁ@gene editing
involves making precise changes of an organis @k@@@n sometimes lead
to unexpected or unintended effe t)¢nsure that the modifications
do not create new allergens, toxi , € nutritional value, ensuring they are
safe for human consun% € environment. ;




