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Major classes of restriction endonucleases.

Abundance Recognition site

Less common Cut both strands at a a0 S Gl amy adass

than type II nonspecific location > 1000 bp e il e e
away trom recognition site il il

Most common  Cut both strands at a specific, el a8 ga (jania adad
usually palindromic, recognition Oty i) e
site (4—8 bp)

Rare Cleavage of one strand only, | @"‘i Y1-ve > ok
24-26 bp downstream of the 3° B ye e psY) (e

. : al g day b e 5 al)
recognition site L
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Alul Arthrobacter luteus i?g Tl ((}:11:
BamHI Bacillus amyloliquefaciens H gl%ﬁ%é
EcoRI Escherichia coli R factor glféiﬁ:};@g
Haelll Hemophilus aegyptus gg#gcc}
HindIII Hemophilus infuenzae Rd i?l?gngi
Notl Norcadia otitidis-caviarum g(c}l((}j(é((j}CGng
Pstl Providencia stuartii gngg? l((‘}:
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Enzyme Recognition Sequence*
Alul AGLlCT

BamHI GlGATCC
Bglll ALGATCT

Cilal ATICGAT
EcoRlI GLlLAATTC
Haelll GGlccC

Hindll GTPylPuAC
Hindlll ALAGCTT
Hpall clCcagaG

Kpnl GGTACIlC
NMbol JGATC

Pstl CTGCALlG
Pvul CGATI.lCG

Sall GlTCGAC
Smal ccclagaa
Xmal clccacgaga
Notl GClGGgcCccCcagCcC

*Only one DNA strand, written 5° — 37 left to right is presented, but restriction
endonucleases actually cut double-stranded DNA as illustrated in the text for EcoRl.
The cutting site for each enzyme is represented by an arrow.
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Patterns of DNA Cutting by Restriction Enzymes

*5' overhangs: The enzyme cuts asymmetrically within the recognition site such that a

short single-stranded segment extends from the 5' ends. BamHI| cuts in this manner.

9 A-T-G-G-A-T-C-C-A-A-3F' PBam H1 -A-T-G ¥ G-A-T-C-C-A-R-
I T T I A I O B —> 111 111
-T-A-C-C-T-A-G-G-T-T- -T-A-C-C-T-R-G G-T-T-

3 A h 5

*3' overhangs: Again, we see asymmetrical cutting within the recognition site, but the

result is a single-stranded overhang from the two 3' ends. Kpnl cuts in this manner.
| ] T 1 |

Y _G-A-G-G-T-A-C-C- c-1-3 Kpn1 G-R-G-6-T-RA-C" C

| 1 — 1 11 |
3-C-T-C-C-RA-T-G-G- G-~ g ~C-T-C C-A-T-G-G-G-A-

eBlunts: Enzymes that cut at precisely opposite sites in the two strands of DNA generate

blunt ends without overhangs. Smal is an example of an enzyme that generates blunt
ends.
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Restriction mapping
DNA (3 e Jadid do i) ad) ga i 5 12l dda 1A
PN 39 PN

Eco0109 2674 SstAPl 179
ﬂa.ﬂl 2617 H!ﬁl 183
Sspl 2501 Ehel 235

Pdmi

Sapl 683

Aflll, BspLUT Tl 806

Gsul 1784

G0l 1779
Eco31l 1766
Eanmi105] 1694

Cail 1217
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BamHI | BamHI

0 1.8 2.8 3.1 4.0 kb

DNA Ladder BamHI HindlIII BamHI+ HindIII




Restriction fragment length polymorphism
(RFLP Analysis)
(RFLP Jalas) apiill Caads J) sk KGN saxil

« Some genetic polymorphisms can be identified by the presence or
absence of a specific restriction endonuclease recognition site: For
example:

= Clag slSall 8 cVadll) sl JSEN aawill Lalail (any CaiS (S
A ) ge bt 2 ga g aaat Byl e (Adadill ) ikl
GAATTC versus GATTTC il i

 RFLP analysis is the detection of the change in the length of
the restriction fragments as a result of these mutations.

andil) Caad d\j-L:\ uﬁ &l yeil) CaiS RFLP Judas



Polymorphic
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GAATTC GAATTC site GAATTC
CTTAAG CTTAAG CTTAAG
i N M
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Treatment of DNA
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Y

Cleavage
[Result: Two fragments |

(B)

Al — Polymorphic
GAATTC GAACTC site GAAT
CTTAAG CT T/,G\A, C TA
5! "_’ T '_\Jj N
3 OSSR SRR
Treatment of DNA
with EcoRI
No cleavage

| Result: One larger fragment ]

=
A .
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polymorphic restriction site
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Enzyme
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DNA LIGASE Reaction

m?

DNA strand |—3'—{0OH)+ ‘O—I‘D—O—-S’— DNA strand

-0
DNA Ligase
ATP (or NAD*
2Pi < PPi ( ) ——— ANP
1
DNA strand —-3’—O~~F|’- -O—5"— DNA strand
O The enzyme cuts both DNA Foreian DNA
‘ ' strands at the same site. r'*%z % orengn

New 3 - 5 phosphodiester bond N ONG: H 3__1%-%

at sticky ends

DNA Ligase 1

000N [T DoKX

Fecombinant DR
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polymerases

DNA polymerase

The main function of DNA polymerase is to make DNA from
nucleotides.
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RNA polymerase: DNA dependent

is an enzyme that produces primary transcript RNA
o B 3 ga 055 A S5 (e Teay RNA §likanal A ) Aas e
Aaald dalall g g dday 3 (3la) DNA
Al
I 5T 5 T D) sed 52 RNA 1Jliae

Antisense strand RNA polymerase
................................

||||||||||||||||||

RNA Transcript

GACTGCCTAGTCGGCGTTCGCCTTAACCGCTGTATT

L L L L L 4 & 0 1 0 L L 0 1 L 0 0 & 0 0 & 4 i & ¢ |\ 4 & 2 0.l

Sense Strand



Reverse transcriptase: RNA dependent
is an enzyme used to generate complementary DNA
(cDNA) from an RNA template, a process termed reverse
transcription.
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