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DEFINITION

Gene cloning is a set of experimental methods
in molecular biology that are used to
assemble recombinant DNA molecules and to
direct their replication within host organismes.

The use of the word cloning refers to the fact
that the method involves the replication of a
single DNA molecule starting from a single
living cell to generate a large population of
cells containing identical DNA molecules.




boals ofthe DNA Technolog;

* |solation of a particular gene, part of a gene or
region of a genome

* Production of a desired RNA or protein molecule in
large quantities

* Increased production efficiency for commercially
made enzymes and drugs

* Modification of existing organisms so that they
express a particularly desirable trait not previously
encoded in the genome.

e Correction of genetic defects in complex organisms,
including humans.

* etc.
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bl What is transformation used for?

Agricultural

= Genes coding for traits such as frost, pest or
drought resistance can be genetically transformed
into plants




Environmental

= Bacteria can be genetically transformed with
genes enabling them to digest oil spills or remove
pollutants from the environment




e Medical

" Production of human proteins to treat
genetic diseases

Human insulin Diabetes mellitus

Human Growth Hormone | Deficiency in
children

Erythropoietin Anemia

DNase | Cystic fibrosis

Human antibody blocker | Asthma




Biotechnolodf
Lab ©

CLONING PROCESS

Cut DA

molecules I_| I_I
wwith restriction
enzyme to Chromosomal DNA
gsnerate Fragment
complementary To Be Cloned
Sequences on

Wector DA the wvector and

the fragment

Join wector and chromosomal
DA fragment, using
the enzyme DMNA ligase

N

Recombinant DMNA Molecule

Introduce into bacterium

Recombinant
CrNA Molecule

Bacterial
Chromosome




CLONING PROCESS

» Amplify Target Gene

» (ut Target Gene and Plasmid
> Ligation

» Transformation

» (ellular Screening

»>Protein Expression




;

o
v ONA
‘ \

Chromosome
(DIack reglon - genes)

Nucleus

Human Coll




DNA can be very large, therefore for study, we
look at small sections of it, then piece the
sections together
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PCR is used to:
e Specifically amplify the target gene
e|ntroduce the recognition site of the Restriction
enzyme
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Plasmid DNA isolation

e To introduce a gene of interest into bacteria.
e Hallmarks:

- Multi cloning site.
- Selection marker.

Bpu1102 1(267)
- Promoter.

BamH l(319)
Xho l(324)
Nde l{331)
Neco 1(389)

Xba lj428)

Bgl ll484)

SgrA 1(535)

Sph ljga1)
EcoN I(751)

EcoR 1{5706)
Aat 11{5635)

Ssp 1(5517)

Sca 1(5193)
Pvu I(5083)

Pst |(4958)

Bsa I(4774)
Ahd 1(4713)

Miu 1{1216)
Bl I{1230)

AlwN l{4236) PET'1 5b

(5708bp)

BssH ll{1627)
Hpa 1{1722)

BspLU11 I(3820)

Sap l{3704)
Bst1107 1(3591)
Acc 1(3590)
BsaA l{3572)
Tth111 1{3565)

PshA 1{2061)

Eag |(2284)
Nru 1(2318)

BspM (2389
Bsm l{2704) M )

Msc I(2781)

Bpu10 1(2926)
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Restriction Digestion
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STEP 3. LIGATION
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STEP 4. TRANSFORMATION

 The process of transferring exogenous DNA into cells is call
“transformation”

* There are basically two general methods:
* chemical method utilizing CaCl2
 electroporation
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STEP 5. GROWTH ON AGAR
PLATES

Growing Culture

Spread transformed bacterial cells on the LB plate with selection drug and
grow overnight.
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Conformation with DNA Sequencing
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What are we doing?

* We will transform bacteria (E. coli), giving it
the ability to make produce the Pyocin S5
protein from Pseudomonas aeruginosa







Primers Amplifying larget DNA

Cloning primers of Pyocin S5 gene

GGAATTCCATATGTCCAATGACAACGAAGTACCTGG Ndel
Fw 60
CGGGATCCTTGAGCTTTAAATACTATTGGGC 1848 "pamH1
Rv 54.8
Bpu1102 I(267)
EcoR I(5706) BamH I(319)
s
Ssp I(s517) Nco I(382)
Sca l(5183) Xba |(428)
Pvu I(5083) Sﬂg:xifggls
Pst I(4958) ¢ $|[pn |(]ssn
EcoN I(751)
Bsa l{a774)
Ahd 1(4713)

s Miu l{1218)
o Bal 1{1230)
ot
(ws]

2 BstE li(1397)
[
AlwN 1(4236) pgv-lr;s?;gb é Apa l(1427)
o
S

BssH Il{1827)
Hpa I{1722)
BspLU11 l{3820)

Sap l{3704)
Bst1107 I(3591)

PshA I(2061)
Acc 1{3590)
BsaA I(3572) Eag |(2284)
Tth111 I{3565) Nru (2319)

BspM l(2389)

Bsm 1(2704)
Msc I(2791)

Bpu10 I{2926)







