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Cloning: Step 1

Backbone generation

Cloning: Step 1
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antibiotic resistance gene
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LacR Binding Site ol

Amp 34

pUCI19 Pt

pMBI ori

Joachim Messing
19 - Numerical Designation

1. Easy to do cloning and subcloning. Since. pUC 19 plasmid is compatible with a wide range of bacterial strains.

2. Have a high copy number. About 500 to 700 copies per cell. While for pBR322 it is only 20 copies of plasmid per
cell.

3. The compact size of pUC 19 makes it suitable for sequencing cloned inserts.

4. pUC19 can be used for preliminary studies involving gene expression or promoter analysis.

5.The screening can be done in a single step. =
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Figure 7. Color formation by beta-galactosidase (B-gal) activity on X-gal, and

Blue white screening of An LB agar plate showing the result of a
DNA clones blue-white screen.

its application in blue/white Screening.
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Transformation vs. Transfection

E. coli iile sa S s Wb (1909 43 (andly ¥ pana) AJADNA O (b A4S Condd 52l (pdina ) gl 5
_J\gﬁu.a A9

Transformation is the process of introducing foreign DNA (usually plasmids) into prokaryotic
cells, especially Escherichia coli (E. coli).

Introducing a plasmid carrying an antibiotic resistance gene into E. coli cells.
Common Methods:

Heat shock (CaCl, method)

Electroporation

Applications:

Gene cloning

Protein expression

Plasmid amplification
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Transfection refers to the introduction of foreign nucleic acids (DNA or RNA) into eukaryotic
cells, such as human, animal, or plant cells.
Transfecting HEK293 cells with a plasmid encoding GFP to study protein expression.
Common Methods:
Chemical methods (e.g., calcium phosphate, lipofection)
Electroporation
Viral vectors
Applications:
Gene expression studies
SiRNA or miRNA delivery
CRISPR gene editing

Recombinant protein production in mammalian cells
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A general workflow for traditional cloning includes the
following steps (Figure 1):

1. Vector 2. Insert 3. 4, 5. Col¢

preparation» preparation» Ligation» Transformation» screeni

Figure 1. Traditional cloning workflow.
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Cloning Vector - an

overview | ScienceDirect...

Plasmid Vectors

Origin of
replication (ori)

Antibiotic
resistance gene

the linearized vector Inserted gene
are complementary

Selected marker

_____
..............................

B @ ——— -

Successfully transformed
bacteria have resistance to
an antibiotic grown on the
culture plate. These bacteria
contain recombinant DNA
molecules

Steps in DNA Cloning




Plasrr;i;:i ™

Insert

Antibiotic Resistance Gene .

vector + DNA fragment
% to be cloned

Enzymatlcally insert
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Recombinant
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plasmid
Mix E. coli with plasmids
Origin in presence of CaCl,; heat-pulse
Culture on nutrient agar
Transformation of Plasmid — plates containing ampicillin
into Bacterial Cell chromosome
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Plasmid in cell expresses Transformed cell Cells that do not
antibiotic resistance gene survives take up plasmid die
on ampicillin plates

l Plasmid replication
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l Cell multiplication

Plate cells on LB Agar Antibiotic

Only cells that contain
the plasmid will be able
to grow/divide and form colonies.
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Colony of cells, each containing copies
of the same recombinant plasmid

DNA cloning in a plasmid
vector permits amplificati...

Addgene: Protocol -
Bacterial Transformation
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