GENE CLONING

Part |l: Manipulating the DNA



Manipulation of the DNA

1. The range of DNA manipulative enzymes.
2. Enzymes for cutting DNA—restriction endonucleases.
3. Ligation—joining DNA molecules together.



DNA manipulative enzymes

* Nucleases, are enzymes that cut, shorten, or degrade NA molecules.
* Ligases, join NA molecules together.

* Polymerases, makes copies of NA molecules.

» Modifying enzymes, remove/add chemical groups.



Nucleases
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Ligases

(a) Discontinuity repair
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DNA polymerase
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(a) The basic reaction
Primer
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Template
(b) DNA polymerase |
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(c) The Klenow fragment
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(d) Reverse transcriptase
-A-T-G-

-u-a-c—-g-u-a-a-c-g-u-a-
RNA template

catalyzed by DNA polymerase

Newly synthesized
strand
I
’ I ]3 1
-A-T-G-C-A-T-T-G-C-A-T-
—T—A—C—G—T—A—A—C—G—T—A—5 ,
3 ’

5

Existing nucleotides
are replaced
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DNA modifying enzymes

. Aﬁlkalirr]\e pRosphatase, EMOVES (@ Akalie phosphatas
the phosphate group present at
the 5’ terminus of a DNA m( mﬁ(
molecule.

* Polynucleotide kinase adds
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(c) Terminal deoxynucleotidyl transfer
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Restriction endonucleases

(a) Restriction of phage DNA

Phage injects DNA
into a bacterium
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blunt vs sticky ends

(@) Production of blunt ends
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(b) Production of sticky ends
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(c) The same sticky ends produced by
different restriction endonucleases
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Restriction digestion @lab
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Restriction digestion @lab
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seeing the DNA
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ligating the DNA

Ligating blunt ends
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Ligating sticky ends
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calculating the DNA to insert ratio

S www.insilico.uni-duesseldorf.de/Lig_Input.htmi

LIGATION CALCULATOR

Please provide the following information:

vector size (in bp): || G
vector amount (in ng): _
insert size (in bp): |G
Please enter the molar vector : [JJij insert ratio: i}

(normally a vector to insert ratio of 1 to 3 is used of cohesive end ligations. higher molar ratios can be used for blunt end ligations)

When pressing the "do calculation" button the tool calculates the required amount of insert DNA (in ng) resulting in the given molar ratio

do calculation reset values




