Chapter 15

The Biotechnology Toolbox









Cutting and Pasting DNA

Cutting DNA
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Palindrome
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Separating mixtures of DNA fragments

Electrophoresis

A Gels
A Agarose : broad range of resolution
A Polyacrylamide : high resolution for smaller DNA

A Migration of DNA to the positive electrode under the electric

current
A Separation of DNA molecules by molecular weight and shape

- AL=k1/log;,(MW for linear DNA
A Staining of DNA for visualization (Ethidium bromide, EtBr)
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Pasting DNA

DNA ligase

A Joins DNA by forming new phosphodiester bond
Recombinant DNA

A DNA generated by joining DNA pieces from different

sources
A B
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Hybridization Analysis

Hybridization
A Forming double strand DNA by complementary base paring
A Procedure

A Denaturation: making ssDNA by heating
A Hybridization with labeled ssSDNA or ssRNA probe

Single-stranded probe
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Hybridization Analysis
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Locating a specific DNA y /
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Making DNA In vitro

S
DNA polymerase
A Denaturation of DNA | —— |
A Primer binding JLLCLUTTC R
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DNA polymerase synthesizes a new complementary
strand (in red) by adding nucleotides to the 3'end of the primer.
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Making DNA from an RNA template
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Reverse transcriptase L e L ET R

A Maklng Complementary ] Add all four nucleotides
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A Made by RNA viruses
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Polymerase Chain Reaction (PCR)

PCR
A Invented by Kary Mullis (1983)
A Amplification of specific DNA sequence

A Reaction mixture j

A DNA template, 2 primers, DNA
polymerase (heat-resistant), dNTPs

A Reaction conditions
A Denaturation of DNA at 95°C
A Primer annealing at 54°C
A DNA synthesis at 72°C
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PCR
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Reverse transcription and PCR
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PCR as a Detection Method

More sensitive than

nybridization in detecting
DNA

Diagnosing disease
A Traditional method for
diagnosis of infectious

disease \v v/

A Culturing the pathogenic
bacteria for identification

A Time consuming /

Add primers specific
to target DNA, nucleotides,
and DNA polymerase.
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A PCR-base detection
A Fast and sensitive

I
PCR product is No PCR product;

present; therefore, therefore, the
sample A contains target was
the target DNA. not present in

sample B.






Chain termination by ddNTP
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Chain Termination Sequencing




