
▪ Polymerase Chain Reaction (PCR)
▪ DNA cloning strategies
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▪ Objectives: 
• To amplify Amy2 coding sequence by PCR in order to clone it into a 

mammalian expression vector.
• To analyze the PCR products (amplicons) by agarose gel electrophoresis. 

PCR amplification of Amy2 cDNA
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PCR template: 
pancreas-specific cDNA  pool
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PCR amplification is exponential 4

cycle: 1 2 3 35

22=4 23=8 24=16 236=68x109

…
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A. (+) RT sample: cDNA produced by reverse transcription from mouse 
pancreatic total RNA

B. (-) RT negative control: RT reaction lacking reverse transcriptase. 
Used to detect potential contamination of the RNA sample by DNA.

C. PCR positive control: plasmid DNA containing the sequence of 
interest. PCR product of condition A should show identical profile to 
that of C. 

D. PCR negative control: water instead of template to detect potential 
contamination of reagents. No amplification should be observed.

PCR: Experimental design
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▪ Three cycling steps: 
• Denaturation (95 °C)
• Annealing (~45-60 °C)
• Extension (72 °C)

PCR cycling reactions
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Analysis of PCR products by 
agarose gel electrophoresis
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▪ DNA ladder consist of several DNA fragments 
with different length
▪ You can estimate the size of the amplified PCR 

product by comparison to the ladder
▪ A specific dye (GelRed) in the agarose gel 

intercalates between DNA base pairs
▪ Fluorescent dye-nucleic acid complexes are 

then visualized with UV light



▪ Objectives: 
• To retrieve a sequence of interest from NCBI database. 
• To design cloning strategies using Benchling software.

DNA cloning strategies
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Amy2 CDS



Retreive sequence of interest in 
NCBI database

In
tro

du
ct

io
n 

La
b3

 

9



Find Amy2 coding sequence (CDS)
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Find the start and stop codon 
within 
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Cloning of Amy2 CDS in 
mammalian expression plasmid
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Primer design for 
protein expression
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▪ Cloning of Amy2 coding sequence into expression plasmid:
• The forward primer includes the start codon.
• For C-terminal fusion remove stop codon.
• Add suitable restriction sites at the 5’ end of your primers and 2-3 additional 

bases at the 5’ end (required for optimal cleavage by the restriction enzyme).

▪ Protein production in eukaryotic cells:
• Add Kozak consensus sequence (ACCATGG) if not present on plasmid.
• This regulatory sequence allows efficient translation initiation in eukaryotic 

cells.
• Check the reading frame! 



Check the open reading frame (ORF) 
of Amy2 fusion protein 
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▪ The ORF includes the Amy2 start codon, Amy2 CDS, myc-HIS tag and 
ends after the stop codon (in the plasmid)

▪ The plasmid is provided with three different reading frames A, B and C.

▪ Primer and plasmid must be chosen to create the correct fusion protein

▪ The addition or deletion of a base pair(s) in the primers may cause a 
frameshift, resulting in the translation of the genetic code in an 
unnatural reading frame



Frameshift mutation
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