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Restriction Enzymes
o
D& enzymes are Endonueleases (Endo
(inside), nuclease(cuts nucleic acid),gwhich catalyze the

m
5
 They require Mg*? for activity and generate a 5
prime (5') phosphate and a 3 prime (3") hydroxyl
group at the point of cleavage.
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d The distinguishing feature ofirestriction-enzymes is
that theyicut at very specific'sequences of
bases. This specific DNA sequence is -called
recognition sequence.

1 Restriction enzymes are tradltlonally ﬁ
according to the W&w cleavage
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JA restriction enzyme requires a specific double
stranded recognition sequence of nucleotides to cut
DNA.

JRecognition sites are usually 4 to 8 base pairs in
length.

d Cleavage occurs within or near the site.
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Enzyme Activity L

Scanning CTATTAG CTTAATG

G
C

ATGAATTCGCATCGGATCCGAATCCGCTCTTTCAA
TACTTAAGCGTAGCCTAGGCTTAGGCGAGAAAGTT

Recognition Sequence

GGACGCTAGCT
CCTGCGATCGAC

ATCGGATCCGAATCCGCTCTTTCAA
TAGCCTAGGCTTAGGCGAGAAAGTT

Cleavage
CCACGCTAGCTCGATG AATTCGCATCGGATCCGAATCCGCTCTTTCAA
CCTGCGATCGACTACTTAA GCGTAGCCTAGGCTTAGGCGAGAAAGTT
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Biological Function

J Restriction enzyme is part of the cell’'s restriction-
modification system in bacteria. s i s &2 W L |

1 The phenomenon of restriction modification in
bacteria is a small scale immune system for
protection from infection by foreign DNA.
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J Bacteria can proteot themselves only after foreign
DNA has entered their cytoplasm (as
bacteriophages).
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Biological Function
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Biological Role of RE

J Restriction Modification System -restriction
enzymes are paired with methylases.

J Methylases are enzymes that add methyl groups to
specific nucleotides within the recognition
sequence. The methylation prevents recognition by
the restriction enzyme.

 Therefore, the restriction enzyme within a cell
doesn’t destroy its own DNA. However the
restriction enzyme can destroy foreign DNA which
enters the cell such as bacteriophage.

eeeeeeeeee



Naming of Restriction enzymes

m Restriction enzymes are named according to the
organism from which they are isolated.

m This is done by using the first letter of the genus
followed by the first two letters of the species and
additional letter or number represent the strain or
serotypes.

m Only certain strains or sub-strains of a particular
species may produce restriction enzymes.
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Example of restriction v

Genus s capital 45529 B> ol pgad dauwdl

e n Zyl f eS 8 0sSe Seag species s small gudy> §55ug leasy g
Oe S 9S50 ¥ (950 (Sang 39290 950 Sws additional letter
¢ odl sla o aSall @il sae e Jou @83)lg serotypes or strain

EC//OR, Escherichia coli R G/AATTC
BamHI Bacillus amyloliquefaciens H G/GATCC
Hindlll Haemophilus influenzae Rd A/AGCTT
P§/tL Providencia stuartii CTGCA/G
Pm¢e; Psuedomonas mendocina GTTT/AAAC
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Recognition Sequences

ECORI G/AATTC ?m\ 2], sy s

BamHI G/GATCC AT

Hindlll A/AGCTT

Pstl CTGCA/IG

(Pmel GTTT/AAAC j

Hincll GTY/RAC
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Digestion Conditions

m Xbal @

—_Buffer2: (10-mM Tris-HCI, 10 mMMgCI2, 50
(A mM NaCl, 1%M DTT, pH 7.9 at 25°C.

— 100 ug/ml BSA —50\spll OAs\ 3 ozt
- Incubate at 37°
— 1 Unit digest 1 ug DNA in 1 hour

~ Heat inactivate fo@in
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Typical RE Reaction
clall d8lsl 0Sad

20 pl reaction. Sl volume JS by 131 &8 10x 558 Wols buffer JI Lus
2 > 20 1319 bsa 01 b yki & microliter 10 52

10 pyl DNA (~1 ug total)
7 ul water

2 ul 10X reaction buffer
1 ul RE 10units/pl

Incubate 1 hour at appropriate temperature

Note:
1. 10 fold excess enzyme ensures complete digestion.
2. Enzyme should never exceed 1/10™ of reaction.
.-4\‘5—’7/)[} BSA is often recommended because it stabilizes the enzyme.
’\0,/639 add 0.2 yl of BSA stock for 20 ul reaction.
&A 4. For plasmid minipreps — add 1 ul RNase the last 5 min of
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Double Digest

Enzyme Supplied NEBuffer %inBl | %inB2 | %inB3 | %in B4
+ BSA 100 50 10 100
25 75 10 100
+ BSA 0 0 100 0
75 50 0 100
+ BSA 100 50 10 100
50 100 100 100
75 50 0 100

Double Digest Option
1. Mix the enzymes in the same compatible buffers
2. Conduct sequential digest

Caution: some enzymes display star activity in certain buffers which causes

them to digest the DNA at sites other than the standard recognition si@ e
otewise
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