Chapter 15

The Biotechnology Toolbox
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Cutting DNA
= Restriction endonuclease

or restriction enzymes & TR

DNA molecule 2 WV [\ /T\TCA(,;\GC 2 CW S\/\
. GﬂGAATC'\aTTAAGTGACA
= Cellular protection ; . :
mechanism for infected l‘”

foreign DNA R T

= Recognition and cutting AMCETEHAN "k
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specific sites of DNA : LR L

e Recognition sites are usually
palindromic ‘

—e.g. O-GAATTC-3 Restriction fragments
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Table 4.1 Recognition sequences of some restriction endonucleases

Enzyme Recognition site Type of cut end
EcoRl G!A—A—-T-T—C 5'-phosphate extension
C—T-T—A-A,G
BamHI G!G—A-T—C—C 5'-phosphate extension
C—C—-T—A—G;G
s C—T—G—C—A'G 3-hydroxyl extension
G A—C—G—T—C
Sau3Al 'G—A—T—C 5'-phosphate extension
C—T—A—G;
Poull C—A—G!C-T—G Blunt end
G—T—C ;G=A-C
Hpal G—T-T ' A—A—C Blunt end
C—A—AT-T-G
Haelll G—G'C—C Blunt end
C—C,G=G
Nofl G!'C—G—G—C—C—G— 5'-phosphate extension
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= Electrophoresis
= Gels

» Agarose : broad range of resolution
» Polyacrylamide : high resolution for smaller DNA

= Migration of DNA to the positive electrode under the electric
current
= Separation of DNA molecules by molecular weight and shape
 L=k1/log,,MW for linear DNA
= Staining of DNA for visualization (Ethidium bromide, EtBr)
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fragment fragment

Current
source

/ e //// s /

Negative Gel Positive
electrode electrode

Mixture
of DNA
fragments

QAZEIE()




J

U
©

Q
Z
-,
s
>

DNA ligase

= Joins DNA by forming new phosphodiester bond
Recombinant DNA

= DNA generated by joining DNA pieces from different
sources
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DNA ligase
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