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DIGESTION OF DNA WITH
RESTRICTION ENDONUCLEASES

Digestion of DNA with restriction endonucleases is the first step in many
gene manipulation projects.

These enzymes are part of the system that carries out restriction and
modification.

It appears that their main role is to protect cells from invasion by foreign
DNA's, especially bacteriophage DNA.

Restriction endonucleases recognize specific 4-base (tetramer), 5-base
(pentamer), or 6-base (hexamer) sites located on the incoming DNA, and
make double-stranded cuts.

The sites are short enough that they can be found randomly in the DNA of
any organism, including the organism that produces the restriction
endonucleaqse.




NAMING ENZYMES

There Is a uniform system for naming restriction endonucleases and
their corresponding , based on the genus and
species of the source organism, the particular strain or serotype,
and the order of discovery.

By convention, the first letter of the genus name and the first two
letters of the species name are used to derive the basic enzyme
name. Thus Escherichia coli yields Eco (because genus and species
names are italicized, it was originally the custom to italicize the
enzyme name [Eco] but recent nomenclature recommendations
have dispensed with this convention). Then comes a designation, if
any, of the parficular strain or serotype (sometimes an enzyme is
encoded by a plasmid and the plasmid designation is used).

A common REase from E. coli comes from an R factor.




NAMING ENZYMES

Finally, a Roman numeral is applied to indicate the order
of discovery. Thus the first restriction enzyme from E. coli
carrying an R factor is Eco R |. Some others are:

~Hindlll  the third enzyme from Haemophilus influenzae sl
~Smal the first enzyme Serratia marcesens

~BamHl the first enzyme from Bacillus amyloliquitaciens strain =

_ Kpnl the first enzyme from Klebsiella pneumonia

*KBIS T

. ® +4 vy .
. -
. - -
! ) >



Oguw UL v pS Jbxo N9 LI Sggill yawsdl gai beic:
Saanl Mol sl (J>0)el o les

Isloic] LIl wlu> Jrxie Juad) Josinw j9,VI1 > -
. Ll Segidl ool px> sJeDNA

O,

- T
9

i
- =

Al G Josw Ul Sogall Uay

ale ) J_/Jl_i/,ﬂ _J_T/ IV_J'_,'J '_Jl__':JJ_J_,’JJ ',
i "_) _,_JJ — |_J/:/ /1_'/‘1/‘_.', JDI\‘JI‘_\

SWeAsI VI yp=eodll (501090

)y | - A
-P Al &

595V J=) zew ol :
Amal Alghamdi-MIC251-2011 ARt 1 3 3!




C€CC ac ) LAl o puaw S 1yw

WSSl Jlxoll 699 -1 | -2 ol [aloic]
SHlAJl Jolxoll -2

9,V J> asls -3

LAl Segidl yaoxdl px> -4

;J_;,J,J lJJJJ 1'-’- /;:«jJJ thﬁ._,_é J LJ/__.«JJJ

Leproat) | ';J';J )| ST A yuuuur &yl

Amal Alghamdi-MIC251-2011 14




DNA Sample

LMl Loy Lpy duc s
W'

Jolxo 5\9 LM=J| joce

docw Aoswodl LM e

. SNasiowodl Jlosiow WU

U0 aiSo UgSy DNA Jle
. LM=J] 00D




RESTRICTION ENZYME ghbsll ey il

T
abai) restriction enzyme

J| DNA Sggill yaozJ
: =|_')..>:|




APPLY ENZYME gbil wley i) plisuunl p.ogll

DNA Sggall yaosdl @iscs
. W9Vl 5\ gogi gl pujle

Ulyoulg el dguVl youysi ©
DNA Sogill pawsl sy (sis
y-SEVAY]




: plosdl 9 o

WATER BATH sV aJI




PREPARING THE GEL j9, >Vl J> juas

o sVl 0dd (5\9 e
plazkawl elldg ¢ JJI
Agarose Jl (990




UUUen ST
Wil

- UrPye ™ Agarose y

=2
SN “‘“"'a'x 34 ~ P oo ¢ AT g
=234.5 10 37.5°C Sulls RN3 " acs
':J',."C-?.Df,‘ /sq cm Q_Nilf!f‘amph"'
V30013 mr  Gel €€

~S=109,

S ) :SV”

oy “:2 155107()19 Produa“,f ) cv I an c . I s 2 I
99172 )9) . M M - "

HO 8]
CH-OH
= D ---
L]
- O 0 OH
HO ]

sloll €950 j9iSYL>:

Amal Alghamdi-MIC251-2011 21



Buffer>»
S)Hb Jolxo

Flask for boiling A
vldal 9,9>

Agarqsev
29,V 8,59

Amal Alghamdi-MIC251-2011 22



. 995> W\ sloll 20 (Hemamoll bals




Amal Alghamdi-MIC251-2011



PREPARING THE GEL 9,5Vl > juase

—y S\ 9,0 S
. o B TV CY | VYW ST Yo PN |

99l Lol >
. clodl 9 Jo&JUL

. S\9lo Jgloll puay®




4@ < SO —a AR A -

Llle \o)
J ‘v< et et

./

"ain= \lr

\

7'_/{.;4;',‘))” D\ DD LJ/JJ;, '/ A US> L) clulsiauil oy AN gl ULUR) | dldo.L Aic ZL;;';‘J')' '/_'“)/;‘J

_J . ~

J)S) l/JJ 'J ;;Al;:a: 7V ‘JJ

—

Amal Alghamdi-MIC251-2011 26



e ) et g el

KCover

"f. : ,-“ -~ . .
Electrical leads
asb,pS)l oMoglN

-

> r

Casting tray 7/ ) B PIES
M=)l sub (| Gel combs7Z1 (55 g




Amal Alghamdi-MIC251-2011




PREPARING THE GEL 9,5Vl J> juas

99 ]l s\ JLudl J=dl o
. SN

\9 buiwoll Jio arbs gogi
. SN LU 99l

Sy i Jiladl pModl i
wlaiug

(WUl plasuiaw] (Seve)
ool 108 (J=xdl Wlaiu bbaic
. DNAL.S gogs s\l LY givay




Amal Alghamdi-MIC251-2011

30



Amal Alghamdi-MIC251-2011 31



i

Amal Alghamdi-MIC251-2011

) — Y ‘[‘J \ _‘Yiri_l

L aid |
alllg bl I e ol
= I 1 _

32



J’_JJ !prJ . _Lt:/’/_” €, 20 = ,;/‘J ﬂL’J' i) LJL,JF <)

Amal Alghamdi-MIC251-2011 33



p!ww B JdJI




buffer =»

S )l Jed=xoll

-

a=a0llAn
(positive)

N\

ode?

- r——————————
4
A
7}

RCathode I
(negative)

el adbowieiBsisi s e UPSINORSIIGSS= oSS, Uglecol| cuay

S]] eans LSS L U= Jod=oJ] Ul as
I PN T . _‘/_/ _ \_/r_,_/ ‘:/_fﬁ_/_.‘_/»..z‘_ .l sy W

Amal Alghamdi-MIC251-2011 35



ool Jlju



J2Jl e Segill yaodl Jro

PUTTING DNA ON THE GEL

ladder 1

original

uncut DNA

Jol=xo go DNA JI o=y

Sy > (8o ) Uglo
. U.V Il o=

DNA JI Gliue J5a
oLVl WJI

Sgizy Jglxo gog
DNA Ji ;0 gbd (sde

ladder 2

Jo=iui(called ladder)

DNA cut by

Hind Il

QJ)LR.D.U



¥
4;’
Uy

(Al e fileytile 5 4 g Sia3) dinea Lgaa g 3l i AiEE 55 QIR B Ul Aie
Jal) cilath Jala 459 5K dalally Adadl I35 aad g o -

Amal Alghamdi-MIC251-2011 38



RUN THE GEL J=JI Seeil yowosdl UL yuw

/|

- VLSl )W Jog e

&seis 95DNA J1 Ul Loy o
bl (Jl i 909 adluw

- W] o g0l

i 6 usall cl>Vlg o
. €]




8 whad JS uesy Ul slebe g0 5leadl ol slasll Vil Loss wwladl
. =0

: OUaJl ) o0 Aoy -

2>V bl . (A=anl)>90ll wlasl) >l ol >0 WOouw LAJI -

Amal Alghamdi-MIC251-2011 40



DNA FRAGMENTS MOVE Sggill ao=dl &S ,>

Ueloll Jglxoll W puogy
. J=dI \8 DNAJI I,




& Wells ol
RErEERY )

SBromophenol Blue
L9, ,J] aeLall



VIEWING 0.8 LisoJl

00 Luso ©

i J=dl
. U.VJI




DINATES)AR ) A0

1
1
1
1
1

12,000 bp:

lll[ﬂ. R

|
{

< 5,000
DNA
Migration
U1 o =0

< AJUQJ

& 1,650

110/0]0)
& 850

== € 650
|

& 500
& 400

& 300
e 200

& 100

bromophenol blue>» 1 L1 |

+



J=di e sl

-~

AL S J_‘_‘L AL ,|_,;;'_£,; \JJ_H =l ) LJ 5) J ) ,,|_§ JJ::J“ SO I AN V| AN G ) =

- ey o o . -',' S * b L \
- 'l Ue) *Nalle) J e () " J [ — - l el - \ J
: USSR (90 ASSAL) J At (O S
LI J C

fsher Scientific
fair Lawn, N.J. 07410 (201) 796-7100

Weming! May cause respiratory and digesihe bl
midion. May cause eye and skin Imialiea, ™
Wikolagkal properties of this material have nil ke
hily nvestigaled. For eye contact, flush with wate s
il medical aid. For skin contact, gel medical ¥ ¢
mil¥fon occurs or persists. If ingested, give 24 aghd
:: uf;ﬂ: o_rd }rtmer and get medical aid. If inhaled
C& a1 if cough or other symptoms appedr,
MPORTANT! Do not use t?iys gp'wduct until Malwss
Sifly Data Sheet has been read and unde

2 Yhidium Bromide
K, Ele“'tmphoresis Grade

5gm
BP102-5



VIEWING

m gbiaoll ue LoVl DNA Jl cdiuc '~
UlAJl 5\ &,uS a=b9 CigS
. (one big fragment)

cusS glaill pujil go DNA JI Gliuc »
ol ghall Ul Sl « sl go a2l

. aalizo plx>
PNV EPNT AL plaziaw]

wdg) Jodl 09 sl o &y
. DNA JI (9,55 (poudi Lsi> Jueb

auollboll Qo] eVl e Seis



: SR o
Yligh Performance (wve |

Uiltraviolet Transilluminator




DINAadder: BININ Elelel=?
2sell plgull 3 SO NS W

Wells> = 3 = .::.
»"_“J l-)"m :1 I

& 5,000 by
& 2,000 £
’: 1,650

1,000

& 85

< 500

< 400
< 300
< 200
< 100

AETEREET 11 l‘

4f

’.
- »

+ - - + - + + -

Ll Soall yaes=)l los 1phi 7 96, 4,1 108, Wlusll



King Saud University
Department of Botany &
Microbiology

GOOD LUCK
S lall el
Sl 39,4
S,

*0




