CHAPTER-11| BIOTECHNOLOGY : PRINCIPLES AND PROCESSES
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| GROUP -A (F17E -37) | 5. The major technique used in agricultural biotechnology is-
(a) tissue culture (b)  conversion
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7. The first transgenic crop was -
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4. Which of the following tools of recombinant DNA
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Taq polymerase, the enzyme used in PCR, is isolated
from this bacterium.

(a) Agrobacterium tumefaciens
(b) Thermus aquaticus
(c) Streptomyces albus

(d) Escherichia coli
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DNA fingerprinting is the process used for the
amplification or multiplication of DNA.
(@) Polymerase chain reaction

(b) Southern blasting
(c) Northern blasting
(d) None of these
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Which of the following techniques can be used to
detect genetic disorders in humans?

(a) PCR (b)  Gel electrophoresis

(c) Chromatography (d) Spectroscopy
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A plant in which living cells are cultured on a large scale
to obtain a specific product.
(a) PCR (b)

(c) Bioreactor (d)
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Who is the father of genetic engineering?

(a) Steward Lean (b)  Stanley Cohen
(© Paul Varg (d) Carey Mullis
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| Answer
1-b 6-Cc 11-b
2-b 7-d 12-a
3-d 8-c 13-a
4-b 9-d 14-c
5-a 10-b 15-C
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Due to the development of which technology, micro-
organisms can be modified?

Micro-organisms can be modified due to the development
of recombinant DNA technology.
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In which of the following was the first recombinant
DNA produced by the addition of a gene coding for
antibiotic resistance?

The first recombinant DNA was produced by the addition
of antibiotic resistance coding gene to Salmonella
typhimurium.
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The discovery of which restriction enzyme made it

possible to cut DNA at specific sites?

The discovery of restriction enzymes called molecular
scissors made it possible to cut DNA at specific sites.
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Name the types of restriction enzymes.

The following are the names of two types of restriction
enzymes - exonuclease and endonuclease.
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What is the most commonly used carrier DNA?

The most commonly used carrier DNA are plasmid and
bacteriophage.
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Who discovered polymerase chain reaction and when?

Discovery of Polymerase Chain Reaction (PCR) Made in
1985 by Kary Mullis.
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Ans.

Bacterial cell, Plant cell and fungus is processed by
which enzymes to obtain DNA?

To obtain DNA, bacterial cell, plant cell and fungus are

processed by enzymes like lysozyme, cellulase and
chitinase respectively.
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What is gel electrophoresis?
Gel electrophoresis is a technique for separating DNA
fragments through pores present in agarose gel under
the influence of electric field.
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Which two major techniques have contributed to the
development of modern biotechnology?

The following two major techniques have contributed to

the development of modern biotechnology-

(M Genetic Engineering- Through this technique, by
changing the nature of the genetic materials, by
introducing them into the host life, they change
their visible form.

(ii) Chemical Engineering- Under this technique,
biotechnological  products like antibiotics,
vaccines, enzymes, etc. are manufactured in
large quantities by increasing only the desired
microorganisms by creating a sterile environment
in the processes.
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What are the 3 basic steps in the genetic modification
of an organism or the creation of a transgenic
organism?

Following are the 3 basic steps in the creation of genetic
modification or transgenic organism

0] Identification of DNA containing the desired gene
(i) Transfer of tagged DNA to the host

(iii) preservation of the transferred DNA in the host
and transfer to its progeny
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3. Name three types of biological resources used in the

manufacture of recombinant DNA.

Ans.  Three types of biological resources are used in the
manufacture of recombinant DNA, their names are-
Restriction enzymes, cloning vector, competent host.
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4. What do you understand by cloning vector?

Ans.  The carrier DNA molecule which carries the foreign
DNA segment and causes replication in the host cell
is called vehicle DNA or carrier DNA. The vectors are
probably plasmids, bacteriophages casting yeast artificial
chromosomes, bacterial artificial chromosomes, etc.
Transposons. The most commonly used vectors are
plasmids and bacteriophages.

4. GO HETES A 31T T HESW 87

IR - FAIHT HaTed SIYAY U] BIdT & 511 d16d SIU-0 3]
BT o 1T & 3R W@}gﬁm ERIRCARE RG]
2 98 o6l SIPU a7 d16h SIU-U HedTdl 8l HAeH
I9ad: wIs, dacivalhsl ®ifen dRe HiEd

, daIRTd T URE a3 81
| ISR STTGT 3TANT | 37 T HaAT6dh Wioas 3R
e faTssT |

| GROUP-D (WHE ) |
Long Answer Type Questions/ e 3T Uy

1 Briefly explain- PCR, restriction enzymes and -chitinase.

Ans. (i) PCR - polymerase chain reaction was discovered
by Kerry Mullis in 1985. The best definition of
PCR is DNA replication by an in vitro method. In
molecular biology, polymerase chain reaction is a
widely used method for making multiple copies
of a DNA segment. This requires a DNA primer
and talk polymerase. The device used for this is a
thermocycler.

(ii) Restriction enzymes - In 1963, these enzymes
were first isolated from a bacterium by W. Erber.
Later Smith and Nathan, along with Erber, were
awarded the Nobel Prize for their discovery of
restriction enzymes. rDNA technology began with
the discovery of enzymes. Restriction enzymes
fall into a larger class of enzymes called nucleases.
They are of two types - exonucleases and
endonucleases. Exonucleases cleave nucleotides
from the DNA ends while endonucleases cut at
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(iii)

specific sites within the DNA.

Chitinase- Chitinase is an enzyme which dissolves
the cell wall made of chitin in fungi and frees the
DNA of the cell.
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AT 3TN YHTATS TR ETelT & ¥ UIeH & & U 3R AU segiiie &
i wfiSes GaTEE- 1963 ¥ A UATSH HAUYH S5 feRmfEert &1 o ST &7 &1 et &
URER IR U JaTam & goes ol 1 Al q1e | iy UIHIGRIOS au URfaeUst ¥ 3tm-
CARCIE KA RIUGIC] 3 g foear 3T R & ST USRgaiusT 21 o7
T 7| YSITSHT Y GTsT A rDNA -1l 37T a7 2ereit ) Bred 2
gl ufdderds Usiish Yfaeusisi deei- drel
USATSHT & &5 arf ﬁr 37T & T8 21 YebTR o B & 3. Write in detail what are the characteristics required for
ﬁu ail 13 i% Iiu ﬁﬂgl flli STl uerl II S cloning in a carrier.
59t T # AT BT ?mﬂﬁ@m Ans.  The following characteristics are required for cloning in a
WHed Bl carrier-
(i) Origin of replication - It is the sequence from
(i)  PIsfes1- BT UdH U=IISH & 31 HBaTTs bl where DNA replication starts and any segment of
DIFABI3 BT prafeT d1 a1 fOfRT d1 aldar DNA that binds to the sequence can then replicate
PIAHT B DNA B o Sl & inside the host cells. Therefore, if one wishes to
obtain a significant amount of target DNA, it must
2. Explain the difference between the following. be cloned into a vector whose core supports
(i) Plasmid DNA and Chromosomal DNA excessive cloning.
(ii) RNA and DNA . . I
(i) Exonuclease and endonuclease (ii) Selectable marker - Along with replication
vectors, the promoter also needs a marker that
Ans. () Plasmid DNA and Chromosomal DNA - Plasmids helps in the identification and elimination of non-
are extra-chromosomal structures which keep transformations and allows selective growth of
multiplying automatically inside the bacteria. Their transformations.
DNA made of two strands is usually circular. In
addition to other genes, plasmid replication genes (i) Cloning sites - The vector must have few or only
are also found on these. one recognition site for the commonly used
restriction enzymes to cleave the foreign DNA.
DNA is present in chromosomes. It is also of two
strands but is not circular and is located in the (iv) vectors for gene cloning in plants and animals-
cell nucleus. It does not have genes for antibiotic The tumor inducing plasmid of Agrobacterium
resistance. It is longer and more nucleotide than tumifaciens has now been adapted as a cloning
plasmid DNA. vector that is non-pathogenic to plants.
(ii) Difference between RNA and DNA - DNA stores .
and transfers genetic information to generate new EcoR1—Clal _ Hind III
cells and organisms whereas RNA serves to carry
the genetic code from the nucleus to the ribosome
to make proteins and the guidelines for the DNA BamH I
blueprint. G
(iii) Difference between exonuclease and
endonuclease - Exonuclease cleaves nucleotide Sal I
from the end of DNA whereas endonuclease cuts =7
DNA at specific sites within.
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4. What is the process of Recombinant DNA technology?

Ans.  The processes of recombinant DNA technology are as
follows-

0}
(i)
(iii)
(iv)
(v)
(vi)
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Isolation of DNA

Fragmentation of DNA at specific sites
Amplification of the desired genome using PCR
Insertion of DNA into host cell

receiving foreign gene product

Downstream Resources

Foreign DNA

Same restriction enzyme cutting both foreign g

DNA and vector DNA at specific point

d 4

XOC X OO

Ligases join foreign
DNA to plasmid

{

Recombinant DNA
Molecule
4& Transformation

E.coli

(Cloning Host)% Cells divide &
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