® Introduce biotechnology.

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

@  Understand that bacteria are useful in biotechnology and genetic modification.’
® Desctibe the basic method of genetic engineering/genetic modification.

® Discuss potential advantages and risks of genetic. modification.
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Introduction of Bmmchnmo-gy

Q.1: Define Biotachnulugv Wl@ (&h\'igfyn reduction.
Ans. Biutechnulu“ AR k-
In 1919, HWI n enbmu,r Karl Ereky. first proposed the term "biotechnology”
"The use of living cells or organisms to create products or processes for specitic
purposes.”

Role of this technology:
® The hereditary characteristics of organisms are
modified.

® New organisms with desired characters are
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

i - embryologist. H the leader of the
Modern biotechnology: Modern biotechnology reser:?czg:rau;v:?:at?ne;}?r?ﬂhrst

emerged after the invention of the structure and pmducedamam {§lamb named
function of DNA in 1953. 5 rfl-ﬂqﬂyj rptﬁan gﬁaaﬂrcell

Techniques used in biotechnology: Th 1e¢lmtqqﬁ$ ‘xmgm&ed in modern biotechnology
include fermentation, recmm@ﬂé\qﬂ@%\ :Ecﬁhﬂlﬂg}, “cell culture. gene editing, genetic

engineering and tissue rm
Q.2: Explain tw&\gi%ast in the production of bread and ethanol.

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




imporiance of yeast in Fermentation: Yeast is [ Q. What is the of (:@M?—

a microscopic fungus that plays a 1:i'u¢:ia~_1'J rﬂf’ar*f’ﬁ fﬂgﬁ« s the oldest form of

in both bread making and ethanol prody fan "n.@’i_?fﬂd' . Itis used for making bread, beer,

through a process called f@hh@t@%ﬁ n}\, 11 and yogurt thousands of years ago.

Role in Bread mu%w] AN S
Yeast Feqiﬁﬁ}g‘ é\sugars present in the dough and produces carbon dioxide (CO:)

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 modification.

Ans. Importance of bacteria in biotechnology: :

Bacteria are essential microorganisms used in biotechnology muse they are
simple, fast-growing and can easily accept new genetic mﬂa}q@~ %@i se them for
— N e

producing medicines, studying genes a cfﬁ ing (@ E&ﬁy modified organisms

(GMOs). . _fﬂ_ﬂ,_;’?%ﬁ} Wi

Role in Biotechnology: 2\ \(" H"\\l\_ DS s |

® Certain Bacthﬁt&ﬁ portant substances like antibiotics {e.g., streptomyces
produces Streptbmycin).

® Many bacteria produce enzymes which scientists use in making cheese and
detergents,

®  Many bacteria produce vitamins (like vitamin B12),

®  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 3 A~
®  Human growth hormones for growth disorders, PN E O
®  Vaccines against diseases. o A aninN { (S

: ARV, "\‘a._\éj‘-ﬂf, .

Some bacteria are also used to-intfollde new-genes into plant cells during the

creation of genetically modified £rgps. | v

d ergps) |\

b 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 nthcr_ oggam&[lﬁ ﬁ” N

® In genetic engineering, special enzymes are m @ﬁé@iﬁbﬂh at specific
locations. As a result of etu:,: kﬂf&( ’Eﬁmiﬂy Meadified Organisms
(GMOs) are produced. \\ \\ \ ﬁ D™

Gene Editing: Gcne cxyme’ﬂl a“u tééhhlquc where scientists make changes in the DNA

(genes) of an org

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

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

® [t is done to correct genetic abnormalities and to improve characteristics.

0.5: Describe the advantages of gene editing.

Ans. Advantages of Gene editing:
(i) Curing Genetic diseases: Scientists are | Q. Why gene editing must be done very
‘researching how gene editing can cure | carefully?
diseases caused by abnormal genes. Ans. Gene editing is done very carefully
Examples: Sickle cell anemia (a blood disorder), | because changes made to DNA can have
cystic fibrosis (a lung disease).

(ii) Improving Crops: Gene editing can crg}tc ve’(‘ | :
diseases, and survive drou l’f ,r; ’\{ gx )\
Examples: Virus resist vuiticw obacco have been developed. Modified

varities of Soybeans, W cotton have been produced which show resistance

against herbicides N U™

(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 transferring a human gene into a

bacterial cell.

Ans. Gene transfer: A technique in which foreign genetic material is introduced 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.

Plasmids: Plasmids are small, circular DNA molecules msm: ?},@ma}&una

Bacteriophages: These are the viruses that c3 fnﬁi"bh i
The following are the steps ﬁm\g} | a_génc into organism e.g. bacteria:

(i) The gene of donor o ug fied and isolated from its chromosome.

(if) A plasmid 13‘@&»4??0“1 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.

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




i il Tl G N g — x
reproduces to form a colony of eells, all genetica ymodifidd bacteria contain the
recombinant DNA. In this way. -Ihﬁ;hﬁﬂﬁf\lqﬂ;#a}pﬁi‘"f{'il'_llﬂ.inh many copies of the

A = 1 ATIAT T L

donor's gene. This step is alsq & alle: gfﬂﬂbbk‘snjiﬁg.”
B e o, 1
AL U Identification
; VAL ﬁ
Ny L f i
- Donor's Isolation
P gene of donor’s gene
Piece of (Step 1)
Dﬂnﬂf CE" Chmmme Attthng dnnur’!
gene with plasmid
Making
. be Cleaved Recombinant (Step 2)
Bacterium lasmid Plasmid DNA

: e ‘*;;3‘. (O
— o R mgg@,}‘nh’\%m‘?wgw
I\Jr?i\(t 7?‘ ‘Bactetium
e
O
Gennicall-,;-l-'r;-ud;ed-.bact:ﬁum
Gene
Cloning
(Step 3)
(@) o TR
Reproduction ( O :.
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Preparatiunufthepmductbyia\in}m "_ gene | , i |
?rﬂmm o.an and its cloning

Q.7: Explain with examples-how gene transfer is used to produce few useful
substances?’ "~
Ans. Production of useful substances:

() Human growth hormone is produced in genetically modified bacteria. It is used to
treat dwarfism,




(ii) Interferon (anti-virus protein) is made| Q. How du some. {'JI,P»@HT_:M“ are

in madlfed bactcna ? “ WY (2o ko
i Vnon gt Hepts i B SEERE OIS o s s i
i pmduccd oM }%\@rﬁugh hm'mlcsa proteins of the corona virus. which trains

\
genetic mﬂd’rﬁ%ﬂﬂr\ o WL the immune system to fight the real virus.
k\iJ

(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.

. (v) Gene from a bacterium is transferred into
rice plants. The rice produces
beta-carotene, which the body converts
into vitamin A. Such genetically modified
rice help prevent blindness caused by
vitamin A deficiency.

Products madqhy @ip:g ‘
Product Genetic Mq \V 4 Qxﬁnﬁ'ﬁﬁ or Purpose
ngﬁsﬁql Technology Used | :
Insulin V] ﬂfﬁhm'lsulm 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
Benes e 2 ‘E’I@{GM

o

Q.8: Explain with examplas that inudwn I{Hﬁlﬂﬁs\\ﬁéﬁ adv\a’ned agriculture.

Ans. Food bmtcchnolug} ha& )i:H hqp'rl} d-agriculture by helping scientists develop
crops that are itious. And resistant to diseases and pests. By using
genetic engmeeﬂi\gﬁa modern techniques, 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 genetically modified crops then produce a natural toxin that kills insects




out i1s safe for humans.
This reduces the use of chem ical
fungal diseases, This'_m‘;ﬂgr?’f— e J“I;'q:pl
Drought-tolerant ntm\‘ﬂim o
less water. mgpg& Ops grow

facing water shortage.

(i
(i)

(iv)

produces bela-carotene, which the

- ( t_' ._I- :"-.: I'l. A

o

e

. _i.ﬂld.

pqs;ic}i_@fgg.mgﬁé}ﬁhﬁséﬂéféﬁ

Disease-resistant plants: Sng}?.ﬂfﬁﬁr‘g geheticaly modified to resist viral or
s-and ensures better harvests.

nology has helped develop plants that survive with

well even in dry areas, helping formers in regions

Golden Rice: Gene from a bacterium is transferred into rice plants. The rice
body converts into vitamin A. Such genetically

modified rice help prevent blindness caused by vitamin A deficiency,

(v)
Life and improved nutrition.
For example: Tomatoes are engineered to stay

8.3

Improved food quality: Biotechnology produces (SOP) with better taste, longer shelf

fresh longer.

Applications of Bintechnnlngy

Q.9: Write dhwn the applications of
biotechnology in medical field? =
Ans. Medica_l Blntenhnqlnnv: @7’% lﬁ\
In medical field, bmtﬂ_ﬁlﬂinbﬁx, Ehgi_bmgl‘
in the following; i\ ;&_E;‘L. 151

\
0.\

® Making Pprotei ' :'t-'ﬂi'k‘eﬂ'h'brmcncs 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

Q. What has research

regarding

i
\| \devel

'-.,_E!f =

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

Ans. Pakistan has also advanced in using
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.

in Pakistan achieved
mmqw?“ﬁw
Iq{_ﬁgiﬁ'ﬂ’ﬂ'ﬁian has led to the
nent of rice varieties that are
stant to certain diseases and pests.

conditions early.

=y
i

Q.10:Explain with examples that medical biotechnology has advancad,lﬂiﬁnh care in

diabetes and cancer.

Tl. r*-,l _IIII'.'::'. ll_'i "-__.

Ans. Medical biotechnology has_greatly!
improved healthcare by using genetic e \gi@a&}gq'g‘;
and modern laboratory techrﬁ@%i}ﬁiﬁﬁ’dsm
treat and prevent di ase @‘bmﬁ«éﬁéiti vely.

Two major exa:nfiiés are diabetes and cancer-:

= [ 2\ (
Q 'did blologists discovered from the
G plologats

me 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.

(i) Diabetes:

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




bacteria. These genetically modified bacteria start pr Eﬁ’arﬁ insulin.
This insulin is collected purified and‘%w WWW WE.
"'._ [ '-LI"- YA

(i) Cancer: ~\V
Production of Inttrftrnﬁ iqmﬂ:llﬁ engmccrcd cells produce interferons
(anti-virus and aﬂ(u btéi ns) which help the body detect and destroy cancer
cells.

Targeted therapies:

Biotechnology helps create medlcmes that target only cancer cells without harming

healthy cells.

These biotechnology products have made disease management more effective, safer

and more accessible for millions of patients.
Q.11:How biotechnology is helpful in solving environment issues?
Ans. Bioremediation:

Q.12:Write a note marine biotechnology.

Bioremediation is defined as the use of organisms such as bacteria, plants, or fungi
to remove or neutralize pollutants from the environment. Geneticali _modified
bacteria are used to break down the harmful chemicals s pre st tatters and

industrial discharge. Nl %& /L_ﬁ“‘

Large number of saplings o fidiffe }{ﬁﬁ? g ISR\SR=g=

produced through tissue ¢ ‘ﬂ , -.i"' \f“{'—- \"
saplings are P{Trlm@ new forests in ; ’
limited time. N '

Modified bacteria are also used for extracting

different minerals e.g., copper and uranium.

Microbes such as bacteria, blue green algae and .’i

fungi are used to produce manure. 54,&,5, to grow forest

Ans. Marine Biotechnology

It deals with the marine organisms to develop new products, treatments, and

technologies. For example:

Genetic modifications in many fishes have led to faster growth rales ﬂ,_._ﬁ

Compounds extracted from marine orgm:sms (s 0 and’ marine
bacteria) are used to develop new cancer lwral medicines.

Certain marine bacteria E.I'E)H-Std he ing to clean up marine

Uw
environments.

Marine algae ar }'r E&Ete quantities and processed mtu biodiesel,
ethanol, and othi uf 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).
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Q.13: Write down few applications of industrial biotechn zﬂﬂ.ﬁ O

Ans. The following are the main appii_c;ali@];]spfﬁmﬂil‘ﬁﬁal;m tectinology.

® Biofuels like ethanol, hiodiesel \ and, hibgas_ are produced. For example, yeast is
used to ferment sugars-frdim crops Yedrn, sugarcane)'into ethanol. This ethanol can
be blended with pefrél to prodice a cleaner fuel.

® Biodegradqpl"&{ﬁﬁg' 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 genetically madified foods
could cause allergic reactions or long-term health pm_lg_[g_:p;_{;ﬂ?ﬁé{;@é@l‘sﬁt concern that
new genes might interact with human cells in uriekpécied '-&'*aﬁr':';f‘ ==

(if) Environmental Impact: GM pj_gmé,kéjﬁ Egn?iigﬁﬂﬁ‘-%:ms%lpuninate with wild plants.
So, the modified genes can iﬁ’%éﬁrﬁe\iﬂ ininatural ecosystems. It can lead to create such
species that may harm the/enviroament.

(iii) Loss of Bioﬁﬂ!&' © 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.
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Introduction of Biotechnology

I Who is credited faf fitst proposing the term "biotechnology" in 19197
(a) Sirlan Wilmut (b) Karl Ereky (¢c) James Watson (d) Francis Crick
2. What major scientific breakthrough in 1953 paved the way for modern
biotechnology?
(@) The cloning of Dolly sheep (b) The invention of the microscope




n

1.

12.

13.

4.

15.

{c} The discovery of structure and function of DNA.
(d) The first successful use of fennentath.»j} inTbre

Which techniques are “RST ndex @@@B
(a) Fermentation \ X ecombinant DNA technology

(c) Gene editi (d) All of these
Sir lan Wilmﬂlli}ﬁmous in the field of biotechnology for:
(a) Discovering yeast

(b) Leading the team that produced Dolly sheep from an adult body cell.

(¢) Inventing the process of ethanol production

(d) Proposing the term "biotechnology"

Yeast plays a crucial role in:

(a) Bread making (b) Ethanol Production

(¢) Bothaandb - (d) None of these

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

(a) Ethanol (b) Water (¢) Carbon diuti d)

In the production of ethanol for bmfulg_g. gAY
such as: i_a
(a) Wheat and barlt:y ugarcane or corn

L =

kg Weeolk

ound in crops

(c) Potatoes a “ﬂ\\{ {d} Soybeans and Oats

Yeasts fermeWs gars from crops like sugarcane or corn to produce

(a) Ethanol (b) Carbon dioxide (c¢) Oxygen (d) Bothaandb
Essential tools in biotechnology are:

(a) Viruses (b) Bacteria

(¢) Fungi (d) Microorganisms

Bacteria are used by the scientists for:

(a) Producing medicines (b) Studying genes

(¢) 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 cheese? e ‘ﬁ"“-.

(a) Streptomyces (b) Lactobacillus {c} Slapl;uylac(’rqb {‘di:&c\'\ei\“chia coli
The special structures used to ml éﬁ%\i}n\p ba terial cells:

(a) Bacteriophage (b) W’\\Uﬂf\ }— Jf.‘ctmns (d) Pills

Human insulin is

(a) Cancer ?ﬁ{[r N "Dlabeu'.s (c) Kidney failure (d) Pneumonia
The oldest form of biotechnology is:
(a) Cloning (b) Genetic engineering

(c) Gene editing - (d) Fermentation




16.

17.

18.

19.

20.

21.

24,

28,

26.

27.

| 8.2
The process of altering (edl 41 ! !.EF g'f ﬂrganisms or transferring the
x«{ “F!}i

Genetic Engineprinu

genes from one nrgtqls ing nism is called:

(a) Cloning _ nL \\ :‘ (b) Genetic engineering

(¢) Ferme ‘t{-*b 0% (d) Gene editing

Gene edﬂmvuhﬂ | !

(a) Adding of DNA segment (b) Removing of DNA segment

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

Which diseases can be cured by gene editing?

(a) Anaemia (b) Cystic fibrosis (c) Malaria (d) Both aand b

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

(a) Insulin and Gmwﬂi Hormone (b) Plasmids and Bacteriophages

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

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

(a) Plasmid (b) Bacteriophage (c) Hormo - H) ﬁ%%m:-'.:m-s:

When a donor gene is attached to t glzﬁ\’éq%‘qﬂkﬂasmm the resulting
combination is called \ ,rrp w.}

(a) Isolated DNA \1 Al o (‘6) Recombinant DNA

(c) Interferon A \\ U (d) Bacteriophage DNA :
Which s%ﬁq& iﬁJ produced in modified bacteria to help treat patients with
dwarfism

(a) Insulin (b) Interferon

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

Human Insulin Gene was transferred into:

(a) Algae (b) Virus (c) Bacteria (d) Yeast
Interferon is a:

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

(¢) Insect-killing (d) mRNA vaccines

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

(a) Yeast cells (b) Rice Plants (¢) Bacteria (d) Corn Plants

The purpose of producing human growth hurmumyﬁa hﬁmﬁhﬁblngy is to
treat: N0

(a) Diabetes i“ "G)_)\\&\sﬂrd:’lsorders

(c) Viral Infections _Jﬁ o \ Lj. (3) V:tﬂmm deficiency

Which product is us@ﬁl té;t h\ddtﬁ‘ ral infections and boost immunity?

(a) Insu[m\ RR [‘x‘fbo “Interferon (c) Bttoxin (d) Beta-carotene
The primarf Purpose of Golden Rice is to prevent:

(a) Diabetes (b) Vitamin deficiency

(c) Insect attacks (d) viral infection




N e -

29. "Surface protein gene of Hepatitis B virus" is traps ﬁ[ﬁﬂ @(jmm oells to
create: o A f’lrf -
(a) Growth hormones 'q‘w’"\g;i/\v
(¢) Hepatitis B vaccine Gﬂlden rice
30. Which of the following 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
31. Enzymes extracted from certain microbes are primarily used for?
(a) Textile production (b) Production of alcohol
(c) Plastic manufacturing (d) Paper recycling
32. Biotechnologists use proteins like hormones and enzymes to:
(a) Sterlize medical equipment (b) Treat various diseases
(¢) Create artificial limbs (d) Increase the shelf life ﬁﬁﬁ
33. There are how many disorders in humans ﬂue tujtqprp %
(a) 1000 (b) 1500 C WY (d) 3500
34. Biologists discovered the} s\ ‘human body by using:
(a) Genetic engineering ng, k "Q,L £ (b) Gene editing
(c) Gene thWﬁ‘“‘ 54 (d) Human Genome Project
35. Which prncesg utilizes microorganisms to degrade or detoxify environmental
pollutants in soil or groundwater?
(a) Bioaugmentation (b) Bioremediation
(c) Biomining (d) Biopharming
36. 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 fermenta,tinn @) ";?“F
L. @)y 2 (c} 3. @ ,4 t }.H {*} “6. © 7. (b
8. (d . 4%3 12 () 13. (b) 14. (b)
15. (d) 16. ls (d) 19. (b) 20. (@) 21. (b)
22. (c) 23. (c‘) o £8) 0 25,066y . 26 ) 27.0), 11028 (b)
29. (¢)  30. (d) . (b) 32. b) 33 (d 34. (d. 35 (b
36. (d) 37. (d) 33. (b)
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Introduction to Biotechnology

i

L. Define biotechnology according to Karl Ereky,

Ans. 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."

2.  Which techniques are used in modern biotechnology?

Ans. The techniques used in modern biotechnology include fermentation. recombinant
DNA technology, cell culture, gene editing, genetic engineering and tissue
culturing etc.

3. Define fermentation. Write down its uses in biotechnology? -

Ans. Fermentation: Fermentation is the process where microbes bm@&f%awn substances
to produce useful products. A araW/@lee

4.  Discuss the role of yeast in making Bread, \) H‘-.J\j ]

Ans. Yeasts ferments the sug : t\{ui & dough and produces carbon dioxide (COy)
gas. This gas forms b I: S?-Lﬁ_'\lﬁéﬁ”bugh, causing it to rise and become soft and

. airy. The alcoholprgduced during this process evaporates during baking.

5. How haci@mﬁ'ﬁuﬂs essential tools in biotechnology?

Ans. 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).

6.  How bacteria are helpful in biotech nology?

Ans. 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.

7. List three medical products that modified bacteria can produge, 7\

Ans. 1. Human insulin for treating diabetes. e [ 2 "-.v___i_'i._'_'.'--"-L:'f g

2. - Human growth hormones fu;’,grogth@iﬁq@ﬁrﬁ N[

3. Vaccines against q,igls:‘a;,_gg.:\:\l \*\ 'ﬁ._-__} jSo = b

8.2 Genetic Engineering
8.  Whatis geng/¢ liting and what is the primary purpose of this technique?
Ans. 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, delete or change parts of the




Ans.

10.

11
(i)
(i)

13.

Ans.

14.

15.

16.

Ans’

17.
Ans.

— —_——— e
DNA to correct genetic abnormalities and to improve charqq; is| ns.ﬁfﬂi@:ﬁ“-.m'
Discuss any two applications of gene edltlggg \\ e \ '
(i) Curing genetic diseases: S;:ennsts E‘Ft&'saar?:hiﬁgvhéw ene editing can cure

". _)--o-"'l

diseases caused by abnormal 1 a§ sickle cell anaemia and cystic fibrosis.
(ii) Improving Crupa, d!iq tan create crops that grow faster, resist pests
and diseases and-sp ughls better.

Differentiate beﬁveen plasmid and bacteriophage.

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

Bacteriophages: Bacteriophages are the viruses that can enter bacteria.

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

. Examples of gene transfer are:

The human insulin gene is transferred into a bacterium. The modified bacteria
produce insulin, which is collected for treating diabetes patients.

Vaccine against Hepatitis B virus has been produced from yeast through genetic
modifications.

How golden rice are pruduced"

. Gene from a bacterium is transferred into rice plants. The rice nnqduces

beta-carotene which the body convert into vitamin A. Sﬂuchl,?éjfﬁugd{l}{ ified
rice help prevent blindness caused by wtamu;;,A Eh:( cfehicy )

Applications of Biotechnology

Mention two ways bi ol -‘“ has mpmved crops.
Biotechnology ha“g}m crops by:
(i) Developing varities that are resistant to viruses, pests and drought.
(ii) Creating crops that grow faster than natural varities.

Write two medical applications of biotechnology.

. In medical field biotechnology is helping in:

(i) Developing vaccine to prevent viral and bacterial infections.
(ii) Correcting defective genes responsible for genetic disorders.
Define bioremediation.

- Bioremediation is defined as the use of organisms such as bacteria, plants and fungi

to remove or neutralize pollutants from the environment.

Write down two applications of marine biotechnology.

Applications of marine biotechnology are as follows: AN \

() Compounds extracted from marine cnrgamsms are usedf{g’dﬂ?iéﬁ'tﬁ&% “cancer
drugs, antibiotics and antiviral medicipeso -\ {\\ {1

(if) Marine algae are cultwaﬂn tqurxtiltitg and processed into biodiesel,
ethanol and other types of ﬂierty

State two industm ' of bi:t:»te.«.:hnnnltrg*_yr

Industrial appllcat f bmtechnulugy are as follow:

(i) Biofules pike emanul, 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.




(1) Biodegradable plastic (bioplastic) is produced, from fetmented plant starch
(usually corn as sugarcane). NaaTaNY (Bde~

18. Discuss any two potential risllrgq[ 'M@E\-‘hi{'_" logy.) )

Ans. The potential risks qﬁﬁg&eﬁ pEY ire’as follows:
Health concerns: %&1‘3}'{'{} & worry that consuming genetically modified foods
could cause mllengic reactions or long-term health problems. This is also concern
that new [genies 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.

Exercise Questions (Solved)

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 o

(¢) They resist all infections S\ [,r--_lf_‘:ﬁﬁ}j \
(d) They have a human-like immune s ==

~ N e |
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2. In genetic engineering, the fi (it 5' WU
(a) Inserting DNA imq : a2 'T/%Zulﬁng the desired gene from DNA
(c) Growing mww (d) Making proteins from the gene
3.  Which MW en used as a vector in genetic engineering?
(@) Virus!™ © " (b) Fungi ~(c) Yeast (d) Blood cell
4. In genetic engineering, the desired gene is usually inserted into a bacterium by
using:
(a) Protein (b) Another bacterium (c) Vector (d) Enzyme
S. 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: = ames
(a) Reducing water need (b) Inqrcgingﬁiﬁa@@ﬁﬁ"tﬁm
: (¢) Resisting insect attacks R o jtﬁ}\ Sﬁ?{eqm'g up-ffowering
8.  Genetically modified bacteria Ekaﬁﬁgq'i;lq _j&nllo#in’g products, except:

(a) Hepatitis B vaccifﬁz \Toy QL >2(b) Growth hormone

(c) Insulin RN A= (d) Interferon
9.  Which hlqw_nblﬁgy products 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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B. Write short answers. (], \}‘15 I\
1. What is the relation een biotechnology and genetic engineering?
Ans. Biotechnology: Biotechnology is the use of living cells or organisms to create

Ans.

Ans.

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 lenal

cells. a @U

The following diagram shows huw ﬂ\ \‘\’3\%’{)&’} %lttﬂl‘ll] cell.
TN

[dentify the structures Iah«e
1. Gene of interest { onor's gene
3. Plasmid WNlo 4. Recombinant DNA

5. G:nctica[lﬁﬁ@%@‘ acterium

What do you mean by genetically modified organism?

. Genetically modified organism whose DNA has been altered in a way that dc-es not

occur naturally by mating and natural recombination.
As a result of genetic engineering, Genetically I\(lgdtﬁ:d@:ggrﬂ ;ﬂkﬁr&mccd
List two types of medical prndut!s tlu}l; ﬂ\ﬁ\b W;lﬁﬂ:e using genetic

engineering. ~ S\ VL S
. Two type of medical pmduclé%ih Qaﬂ\&\aﬂuced using genetic engineering are:

(i) Human Insulin; & treatment of diabetes.
(ii) Human G%Hﬁl ormone: Used for treating growth disorders.
List two ways by which 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, o {@

C. Write answers in detail. 3 ,_mﬁ_a’j@ \ (COUBE
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1. Explain with examples that M_Qmﬂql%]}#gﬁmnced agriculture.

Ans. For answer See Q's 8 |\ /] \ LS = =

2. Explain with exa f\qﬁi cal biotech nology has advanced healthcare in
diabetes and canc F

Ans. For answer See Q's 10

3. Explain the role 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

-

Describe the advantages of gene editing.

Ans. For answer See Q's §

6.

Ans,

D.
L

Ans,

2.

Discuss the potential risks of genetic modification.
For answer See Q's 14 -

Inquisitive questions:

How can inserting a gene into a plant make it Imt-neish\iz;l::!1_1it:._’__\r--:{.-;.;;a

Inserting a gene into the plant's DNA allows the pl ﬁﬂﬂp@&h\ée substances that
are harmful to produce suhmﬁfeghﬁg Wﬁﬁh@s I/tb:o’iéhain insects but not for
humans. e AR 6 D RS alitioe

For Example: The i‘t_‘m}ﬁb{éﬁ bacterium is added to some crops. This
gene makeg\;hﬁm}gn roduce a protein that is harmless to humans but toxic to
certain pests. |

How can biotechnology help in developing vacecines quickly, like for
COVID-19?

Ans. Biotechnology enables the rapid development of vaccines by using advanced tools

3.

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.

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 proce, @ gene editing

involves making precise changes of an o ani_srfls;l;fﬁﬁi sometimes lead
to unexpected or unintended e cfﬁ\;ﬂ@i | i‘g_fjnsurc that the modifications
do not create new aller i i ethe nutritional value, ensuring they are
safe for human cong?_n% lfhjj& ¢ environment.
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