Electroforesis en gel de DNA

Método analitico de visualizacion del DNA

basado en la migracion del DNA a través de
un gel

Gel

V=
E=
q=
f=

Polimero de agarosa

Polimero de acrilamida o poliacrilamida

V=qE/f

velocidad de migracion
gradiente de potencial eléctrico (Volts/cm)

carga eléctrica efectiva de la particula
coeficiente de friccion (tamafio y forma)




Gel electrophoresis of DNA
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Electroforesis en gel de DNA

Tincion con nitrato de plata

Gel de poliacrilamida

Marcaje radiactivo

. Marcaje fluorescente
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Electroforesis vertical
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Aspectos que afectan la migracion del ADN

Tamano del DNA

Tamaiio del poro (concentracion del gel)

Voltaje aplicado
Conformacion del DNA

V=qE/f




Aspectos que afectan la migracion del ADN

Relative Positions of Different DNA Forms
of a Plasmid on a Tris-Acetate Agarose Gel

Uncut Cut
Nicked

Linear

R

Linear
Covalently

Bonded _ ——
Supercoiled —

Circular
Slingle
Stranded
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Amplificacion de DNA

In vivo Clonamiento

In vitro PCR




Clonamiento

Amplificacion IN VIVO de secuencias
determinadas de DNA basada en el
uso de:

-Vectores

-Ligasa

-Células vivas

-efc




Tipos de vectores de clonamiento

« Plasmidio - Molécula de DNA circular
extracromosomico que se replica de modo autonomo

dentro de una célula bacteriana
Limite de clonacién: 100 a 10,000 pb 6 0.1-10 kb.

 Fago - Derivado del bacteriéfago lambda; moléculas
de DNA lineal, su DNA puede ser reemplazado por
DNA extraiio sin alterar el ciclo celular . Limite de
clonacion: 8-20 kb.

« Cosmidio - Molécula de DNA circular
extracromosdémica que combina aspectos de
plasmidios y fagos; Limite de clonacion: 35-50 kb.




Tipos de vectores de clonamiento

» Bacterial Artificial Chromosomes (BAC) -
Basados en plasmidios mini -F bacterianos.
Limite de clonacion: 75-300 kb.

* Yeast Artificial Chromosomes (YAC) -
Cromosoma artificial que contiene telomeros,
origen de replicacion, un centrémero de levadura

y un marcador para su identificacion en células
de levadura. Limite de clonacién: 100-1000 kb.
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Donor DA

Restriction fragmanits

Recombinant vactor
with Insert 1 ar 2

Transtormation

Replication,
amplification,
and cell division

Clone of
daon,
fragment 1

Figure 12-5 Heow amplification works. Resir
allows insertion of ai

* * Restriction enzyme sites

¥ Ly
fe fragments info vectors. A single vector enters a b,

of donor DMNA and vecior

acterial host, where

replication and ccll division result in w large numbor of copies of the donor (ragment.

Clone of
donor
fragment 2
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TABLE 14-15

Plasmids®
Mass, No. copies/ Self- Other phenolyplc
Plasmid Mdal chromosome transmissible features®
Colicinogenic factors .
ColEa 4.2 10-15 no colicin E1 {(membrane
changes)
ColE2 (Shigella) 5.0 10-15 no colicin E2 {DNase)
ColE3 5.0 10-15 no colicin E3 (ribosomal RNase)
Colvz 94 & -2 yes colicin V2; F pilus
Collb (Salmonella) 62 1-2 ves colicin Ib; 1 pilus” .
Fertility factors *
F 62 1-2 yes F pilus
Flac g5 -2 yes F-pilus; lac operon
ColV2 (see above)
Resistance factors
R100 70 1-2 yes CmP®, SmE, Su®, TckR
R64 78 (limited) yves Tc®, Sm*
R6K 25 12 yves Ap®, Smk
R-pSC101 5.8 1-2 no “cR
Defective phages - -
Adv 4.2 ~ 50 no none 3
Adv gal 6.1 (50) no gal operon
Recombinants
pDM3500 9.8 ~ 20 no Drosophila melanogaster
histone genes
pSY211 10.7 -2 no oriC, Ap®
pjSs 2.6 ~ 20 no oriC, asn gene product.
pBR322¢ 2.9 ~ 20 no Aph, Tc¥, high copy number
pBR345 0.7 -~ 20 no N ColE1l-type replication
Unknown
18T~ minicircles 1.4 ~ 20 no none

“DNA lnsertion Elements, Plasmids and Episomes (Bukhari, A. 1., Shapiro, ]. A., and Adhya, S. L., eds.}
CSHL, 1977.

*Ap. ampicillin: Cm, chloramphenicol: R, resistance; Sm, streptomycin; Su, sulfonamide: Tc. tetracycline:
oriC, origin of E. coli chromosome: asn. asparagine.

¢Useful plasmid for genetic eng:neenng See Bolivar, F., Rodnguez R. L., Greene, P. ]., Betlach. M. C.. Hey-
meker, H. L. and Boyer, H. W. (1977) Gene 2, 95; Sutcliffe, ). G. (1978) N.A. Hes. 5. 2721. MERIHE




Los vectores plasmidiales: Un poco de historia

— pSC101 o i
EcoRt”, s
pMBY
5.3 Amp'
(In vive EcoRl Tet "
transposhtion)
Tna ( pRSF2124 )
(in vivo transposition )
'
Het

Tigure 1.4a
Schematic representation showing the steps in the construction of pRRA22 from pMT1, pSCI101 and pRSF2124. A, Aval; B, Rall; Bml,

Bk 11; E, Ecoll: P, Hind 08 13elt, Hincll: Bpt, Hypaly P, Fseiy Poi, Poud; Veil, Peul); S, Sall; Sm, Smal. (Adapted from Life Scirnces vol.
25, F. Balivar, “Molecular Cloning Vectors,” 1979, Mergamon [Press, Lid.)
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pBR322 EcofMl (Partial)

1

{(Hae N SI1)

Tigure 1.4b
Schematic representation showing the steps In the construcilon of pRIT329 [om pRRA22, pBR32S, and pBR28. Solid bar = Te' gene:
stippled bar = Ap" pene; hatched bar = Cin’ gene, (Adapted from Life Seivnces vol. 28, F, Dolivar, "Molecular Cloning Vectors,” 1979,

Pergamon 'ress, L))
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Seleccion de recombinantes
Inactivacion por insercidon versus a-complementacion

Molecular Biology

N, PMasmid pBRI22 is a double-stranded circalar DNA and catrics s that confer .
PERAZ2 DNA Resiclction Map le(rwyﬂ?ﬂ: (T} and ampcillin (Ag) resistance {sce page 7-17). 18 was constructsd PUCTS a0 Plasnids pUCIS and pUCID are £ col cloning vecions. They contaln the
4363 by Bt OF siriamt bl Decarisis Haimedts The-onigin ut soplication s PUCID DNA Restriction Maps  Pou11/ealt | lsagment ol pIRIZZ which carries the P lactamase gene (am-

A pleilin reslstance, Ap7) and the orlgln of replication. & Hae1i fragm

Alariar 1ot of Sol1, 2688 5p ||.mz 1 I‘.ltl}nmlnh?l’ngl!len peplide “ ol e
Restriction endonuchcases that cleave plIRIZ
ircle of the map; those that cleave twice
Restriction endonucieases that eleave 511 limes are tistod in the table at sight PUCID are derived. Thus, as with the

Positions o8 the nesp or in the table refer 10 the 5*-hase of the recogsilion

INA once are shown o6 the outer 3
shown on the inmer sirele. with l|||: PRRIZ2 tragment to form the mlgum m-l..r Trom which pUCIH and

ion of INA
erriaplion of U o.geplide, producing
colorless, rther Ui Bilue, colonles an medium contalning ampselilin and X-gal

sequence,

Nuadriag oonvintions e Miak Tl hc ke Exot | resoggaliion sonutiics or Biso gal. Masimids pUCIS and pUCIS difer only in the orlentation of the

Sebuati copintior The WA T multiple chiming site: in pucmnp mm |l| sile is closest b 1he foc promoler: in
PUCTY Ihe Feoll | site ks closes). A fragments with two different

8 [INA
ML, Loaseli, 11, Valle, ¥, Floees, N., and restrictbon ends to be “forced* Iuln IIn mnlliplrduum lbe with & specifed
er.

end adjacent to the promod
Testriction endoncleases |

i eleave BUCIA or pUCT DNA are shawn on the
o

_ L outer cirele of the map, and thase that cleave twice are shown on the nne

Spe 1 circle. All re cleaving U DNA =20 Hanes are listed
Sl I The nuclentie poshions reter o (e 5°- base of the recog:
SrcBIET 1 nltien sequence,

Sxrl Numbering convention: The frst T bn the sequence TCOUGOGTTTU bs -

t:: III cheotite mimdser L This base corresponds to pesition 204 In pBRIz

§ g CMIED
Evom 42! e

A ¥
L P
;_,__\-\:' o 1 1888 PUCIE multiple cloning site and primer bindlog reglon:

.\/ a1 1908 O S — o= -
v e - N5t ATAACOAEDS EEaat.y .
# $~CLAIT1 (e AAAAERACDD CEADIGUEAR Bt (s 1ea anpicarast

b nml N ) bl | canidd pletonicr
25 (— 3 BT RS st

Dot 0T 02288 g | 2424

NE”3 (500) H28-6656

To orderTrct




@ o geneis sl by the
insertion of DNA fragment.
AP GEne TEmains e

B Bawbil reariction fragment of
EVNA B b« bomen ] i imscwiend
imte the Bewd 1] site of 2

t

o A plasenidd with gevees for
arpicillin resistanioe {amp’ ) and
tetraeyeline resivunes (49" ).

A Bxnl ] resiriction site is
kwated within the & gene.

© Only & coslomiies apprar B Vsing sebetconered disk, bes terial @ Onbampic it
0 culinmnben einsh bee cobiivies are il Brom smfice of gl (s’ § buimcteriad colonics
recenered from amp’ plaw ama® ki el prewrsl B Al o warface R

by conm powring e plates. of plate contaning wirsovcline media,




pUCI8 and Masmids pUCI8 and pUCI) are £ coli cloning veclors. They contain the
pUCIY DNA Restriction Maps Pewllf Ecol 1 ragment of pBR322 which carries the B-lactamase gene (am- :
2G86 b picillin resistance, ApT) and the origin of replication. A Hae 1l [ragment (posi-
» tion 239-6G81) containing the a-peptide of the foc (b-galactosidase) gene and a
ng site of one of the MI13mp sequencing vectors was combined
with the pRR3IZZ (ragment o form the original ve *r bronm which pUCIE and
pLIC r dlerived. Thus, as with the M mp vectors (p. 219), insertion of DINA
at the multiple cloning site results in interruption of the a- tidie, prod W
colorless, rather than blue, colonies on medium containing ampiciliin and X-gal
or Bluo-gal. Plasmids pUCTE and pUCID differ only in the orientation of the
# site: in pUCIE the fHind L site is closest Lo the fac promoter; in
“coR 1 site Is closest. This perm DMNA fragments with two different
fon ends to be “lorced” inla the multiple cloning site with a specified
end ad], 1t 1o the pr il
Restriction endonuclenses that cleave PUCIE or pUCIY DNA are shown on the
outer circle of the map, and those that cleave twice are shown on the Inner
circle, All restriction endonuclonses celeaving pUCI) DMNA =20 tiimes are [isted
1 he ta positions reler Lo the 5% base ol the recog-
nithon se
Numbering convention: The first T in the sequence TOGUGOC TCis
cleatide munber L This base corresponds to position 2074 in pBR322
Rel
Vaninc

nenoe,

nu-

1
erron, O, Vielrn, Joand Mesaing. ). (10RS)Y Gene 23, 100,

Reswriction endonuclenacs which do not cleave pUCIS or pUC I8 DNA:

Afn am 1 MNralll Near | Rsrll Sty
Aper | RspM 11 FEeoA7 111 Nire | Sfil THhil 1
Azl st 11 Erolt v Nor i Senalt | Xhol
Avr 1l RsrE 1 Espl Nru Syl Xma il
nall aseX 1 Hpeal Nail Spil

Bell Cler Miu | PAM I Sstll

gl Con MNeae a0 Steel

Sapn B
o

s 3298

e ]
Flag | a13 Carag
Feet asn | Fema St dar |

L]
fonabe

TR

N —
Amn e

PUCIE multiple cloning site and primer binding region: 371-480
400 A0
MIAPUG Forunrd Saauancing Primer =

BT AAAACOACGD COAGT N mm e
5 A GEAGIACEAR GoT]r JeTAGife nefecagar accaancTen AATTCATAAT CATGOICATA-3
i Xoni Baniili____ Vepad Wi Eeant npepiidn start
Acat A e

] N
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Clonamiento por insercién direccional

] Pl
Hinan 50T

Digest with
FlirdITL and RamEHT

HindI 1L Eeam HIL
e - — — — — — s e
-~ — - — — e

Target DNA

Drigest with Fiiaeddl 1D
Hircdl Il and BawHL Safl

v
> Isolate large fragment by bl
EER ~ — ~ — —a -] T ¥
TR ] electrophoresis or chromalography

1
e

Target INA anneals with plasmid vector
in only one orientation, Scal with T4 DNA ligase,

Fiindl 1T
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Transcripcion “in vitro”

SP6 promoter Polylinker cloning site

O

Foreign \._\ Insert foreign DNA at
DNA II'I polylinker cloning site

Y

Linearize

Y
~ | T

RNA transcription by

Salmonella typhimurium SP6 phage =————————>  SP6RNApolymerase
Y

Run-of f SP6 : SP6 RNA
RNA transcript polymerase
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Eco0109 2674 BstAPl 179
Aatll 2617 Ndel 183

Sspl 2501
Pdml 2294

Gsul 1784

G0l 1779
Eco31l 1768
Earm105] 1694

Gail 1217

Sapl

AT 4
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Serie de vectores plasmidiales pUC. Seleccion de recombinantes por a-
complementacion

pLink

Carece delgenropy
tiene una mutacion ts en
el RNAIl. A 37°C puede
llegar a 70 copias por
célula y a 42°C mas de
200 copias por célula.

Posee los primeros 58 aa
de la B-galactosidasa
(péptido alfa 0 a).

Dentro del péptido a
posee un sitio de multiple
clonamiento (MCS) en
perfecto marco de lectura
con el péptido a.
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Polylinker o Multiple Cloning Site (IVICS) - pUC18

Pstl Cfral
™ Himll Ecl3sll
. 39 wow St fcosl  ACCESI gy EcRl
WN23/pUCS equencing primer (-20), 17- mer Hindll Pagl Seda | oM Xmil Xhal BamH1 snal___ Km
5 L

AL Sacl Xap
G TAA AAC GAC GGC CAG TGC CAA GCT TGC ATG CCT GCA GGT CGA CTC TAG AGG ATC CCC GGG TAC CGA GCT CGA ATT
3 CATT TTGCTGCCGGTCACGGTT CGA ACG TAC GGACGT CCA GCT GAGATCTCC TAG GGG CCCATG GCT CGAGCT TAA
LacZ ««— Val Val Ala Leu Ala Leu Ser Ala His Arg Cys Thr Ser Glu Leu Pro

Asp Gly Pro Val Ser Ser Ser Asn
AAT CAT GGT CAT AGCTGT TTCCTG 3°

TTAGTACCAGTATCGACA AAGGAC 57
lle Met Thr Met

W13/plC reverse sequancing prmear (- 26).17 - mar

Polylinker o Multiple Cloning Site (IVMICS) - pUC19

crl Hiew  —
396 EcoRl EE;:],%’?E' Acces| E;OE*I“
M13/pUC sequencing prmer (- 20),17- mer Xapl Sael Konl na

BamH| Xl i1 8o et Fael Hirdill
5’ GTTGTAAAAC GAC GGC CAGTGA ATT CGA GCT CGG TAC CCG GGG ATC CTC TAGAGT CGA CCT GCA GGC ATG CAA GCT
3(

CAARCATT TTGCTGCCG GTCACT TAA GCT CGAGCC ATG GGC CCC TAG GAGATC TCAGCT GGACGT CCG TACGTT CGA A
LacZ <=— Leu Val Val Ala Leu Ser Asn Ser Ser Pro Val Arg Pro Asp Glu

CGT AAT CAT GGT CAT AGC TGT TTCCTG 37

Lew Thr Ser Arg Cys Ala His Leu Ser

GCATTA GTA CCAGTA TCG ACAAAGGAC 57
Thr lle Met Thr Met

W13 /pUC revarse sequencing prmer - 26), 17- mar
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O - complementacion es una complementacion Intra-alélica

E. coli JM109 (F’traD36 proA+B+ lacld A (lacZM15/A (lac-proAB)ginV44
e14 gyrA96 recA1 endA1 thi hsdR17

Cromosoma
AL + Xgal B-gal”
Colonias blancas
Amps

P H C-terminal g-gal

Transformaciéon con pUC o derivado

Cromosoma
AL + Xgal
g B-gal*/Colonias azules
Amp* a-complementacion (+)

24



Principal ventaja: Screening
Azul/Blanco

Cuando se inserta un
fragmento de DNA en
el polylinker el péeptido _
o no se produce. O L @

Medio de cultivo rico+tAmp

e Por lo tanto colonias bacterianas que poseen el
plasmidio con un inserto de DNA son blancas.

25



Principal ventaja: Screening Azul/Blanco

Inductor: ISOPROPYL-3-D- OH (M
THIOGALACTOPIRANOSIDO " 5 8)\
(IPTG) AL
H H
H OH
Indicador colorimétrico: 5-bromo- OH
4-chloro-3-indoxyl-beta-D-

; ) HO 00
galactopiranosido (X-gal), L |
colonies turn blue H H N

H OH

CHy

26



1 (+) origin 135-44]
B-galactosiduse a-fragment 460-816
multiple cloning site 453-7460

lac promoter 817-938 ampicillin
pUC origin 1158-1825

ampicillin resistance (bla) ORF 1975-2833

pBluescript Il KS+ QMG
3.0kb Kon 1

pBluescript I KS (+/-) Multiple Cloning Site Region
[sequence shown 598-826)

;15H i T7 Fromofer L Sl-uc | Els'[l[: Sl-uc | | tnl:uj | fhal
| Ll
TTETAAAACGACGECCAG T@AGCGCGDGTMTACGACTGAGTATAGGGDFMTTGG&GC TCCACCGUGATEELEGOCECTCTAGA. . .
M13 =20 primer binding sie 17 pamer binding sie v 5K primer binding sie. .
420106 Hinc il g.cp-:_::
| | [
Spel ?u"nHi F|m~== Pt TCDH: By de m a‘snfl;' el r_.f;.”' Kpa |

| | |
-« ACTAGTGRATCCCCOGEGCTGLAGEAAT TCGATATCAAGC TTATCEATACCGTCGACC TOGAGBGEGEGECCEETACE. ..

.. 5K primer binding side ke

K primer binding sie

-+ T3 Fromater IIE:H ] '&gul - frog ment
- .CAG{:TTTTGTT{_:ID(:TTTAGTGAGGGTTAATTGCGOGCTTGGDGTAATPATGGTCATAGCTGTTTDC
= 13 primer binding site M 13 Bevarse primer binding site
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pSP18 and
pPSP19 DNA Restriction Maps
3004/3012 bp

WS plasmids are designed [or use with 5P6 RNA polymerase. They wer
at Rethesda Rescarch Laboratories from a pUC decivatlive con-
o 6 promoter and a DNA (ragment containing the M13mp18 or mp19
mwultiple cloning site, DNA inserls in these veclors
RMA polyimmerase o produce multiple RNA copies ol one sty
The zequences of the multiple cloning sites with the SP6 promoler are
Below: Listings ol the complele sequences of these plasmids nre available from
BRL Technieal Services.
Restriction endonucleases that cleave pSPIS or pSPS DNA are shown on the
oufer circle of the map, i ]
eirele, The nucleotide positions refer to the 57- base of the recognition
sequence,
Numbering convention: The first T e sequence TOG “TC 1s nucle-
otide number L This base corresponds Lo position 2004 in pRRA22,

onuclenses which do not cleave pSP I8 and pSEIn DNA:

A fisem 1 Orer 11 Nerl Snalt |l Ahe |
Aprer | Asph 11 Nrul Spel K 11
A ll R IR Meil Splt

Awril HsE el Sarll

Rall £k Ppatd 1 St d

ncll Ciea Rsrll &

Rgli Crn l MNeler | &A1 EELHIN

ek s

avmw oy

——— s
T g

i e
PSPIR promoter, multiple cloning site and primer binding reglon: 681-780

700 S8 transceiption atnrt 750
BP8 . promoter oo mmm -

LS Mcnsrng:g: ;:gg};”:g glg:f:fur nnnlllu‘dl\l\ﬂ tr]rr!\Toc? vucaﬁtcn)\ ?I(‘Mnn?m\ lc:r‘_cm.‘rnm r??a\arvftiu\ ar v7nmmr 3
il

Fimam T Fry 'I_ Eail Erolii
H;fc " sm- H 5
PSF19 pr o lonlng slte and primer binding region: GB1-780
aription sart 190

|
S-ATCATACACA TACOATTTAG GYOJ\C!\E”\I ABAATACACD O
ACA TACGATTTAG G-I
Core Son sauencing I

ATICOAN STEORATAGES SHGGATCH[O TAGAGTCAAG PTGCAGOCAT GCAAGCT0G-T'

Eeoly EarT o Rpatl - Bamin Woal ij i free]
Xeme | e 1




Garrett & Grisham: Biochemistry, 2/e
Figure 13.10

o0,
0.0
- O o)

Insert DNA \\. /
I 1
Polycloning site e Yeast cell
b Yeast /l' ransform
am, LEU ™ yeast
| LEUZ* Y Plasmids can be
Shutle | - shuttled between
vector ,lﬂ E.coli and yeast
) - Transform
- Ecoli
Bacterial origin B Yeast origin of -

..

of replication replication Tl @ @
SN

E.cali

Saunders College Publishing

29



30



S ystemn

I’escripti omn

Effect on cloning experiznents

EcoXKI, Twpe Irestrnichion- modification swstems are | The memonty oflaboratory strains
EcoBI enncoded by host 25, 2rddis and fardsS of & oofi are deriwed from sw=ild-
genes (170, Products of all three genes form a | tvpe strains F-12 and B, which
multisubunit en=vime possessing baoth possess the EcoKI and EcaoBI
endonucleoclytic and methyl ation achwvities restmiction-modification systemms,
{17 The en=vime acts as amethyl ase when respectively . oS mutations
the recognition segquence 1s abolish both DMNA rmodificati on
hemiaimethwlated, methvl ating the and restrich on . 25007 rmutants are
untmodified strand. When the recogniti on modi fcation-proficient but
site iz compl etely unrmodi fied, the enzyme restriction-defi cient. If plasrmid
acts as an endormaclease and hydrolwvzes A wihach contains an EcolI or
& In addition, products of 25584 and EcoPBlI recognition sequence is
FrdS formm a comples capable of rmodi Fring izolated from a strain laclting the
specific DN &A targets. FcoKI or EcoBl methslat on
EcoKI recogmzes the seguence function (1.2 25807 or oS
S A AT P ST 5 (2, FooBI mutants) and isintroduced into an
recogni=zes the segquence Brdm Ast ST recipient strain,
ST AN T ST 3 (350 transformation efficiencys masw be
markedlsw reduced. Modification of
EcoHKI or EcoBElI DFA targets can
result in reduced cl eavage by
restriction endonucleases whase
targets overlap the recognition
sites.
IFam DS adenine methylasei1s encoded by the - rarn rmethyl ase-rmodified

Fexrrr gene of B ool It rmodifies the adenine
residue at the M% - position on both strands
writhin the segquence S5'. L (GATC (4, 570

plasmids waith either the

£ oofi chromosommal
replication origin or the
pliBE1l plasimid origin
transform & ocodfi oz
mutants poorlys (&6, 7 This
effectis suppressed
cormpletels i ftransforming
A 1s not methywlated (S0
Iicthwl ated or
unmethywlated plasmmads
transformm Fome’ strains
efficientls.

- DA isolated fromm & ooodff
cherrre” strain can be di fcult
to hydraolw=ze b restriction
endonacleases whose
targets owverl ap (parhialls or
cormpletely) the Dharm
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e DA cytosine methylase 1s encoded by the DHMNA 1solated from & ool dfom+
o gene of T ooali It modifies the internal strain cann be di fFicult to
cytosine residue at the C’-position on both hvdrolwze bw restriction
strands writhin the seguence &' CC(ASTIG5E- endonucleases whose targets
3' (9. 100, overlap (partially or compl etel )
the Dcoim recognition site, sz
Bicrte The & cofi chromosome-encoded restriction The Mcors” phenotype of the host
systemn named Peors (for WMiodified Cytosine can interfere wwith the cloning of
Restriction)is directed against DA appropriatel v modified DA (or
methwvlated at the sequence 5. Cm” OG5, genes coding for DA
which 15 1ts only know target (1170 modificatt on enzyvmes of either
TS5 or overl apping
specificthes) Meord phenotypes
of some laboratory & oofi strains
are presented in reference 12,
MMicrBi | McocrBC 1s the other chrormosome-encoded The MecrBCT phenotype of the
F oafi restriction sywstem, which, lilte IWicra, is | host can interfere wath the
specific for modified cytosine. Itis encoded clotung of appropriatelw modified
b two neighbor genes, morS and meer (137, DHMNA or genes coding for DR
MWicrBC requires the presence o ftwo modificaton enzymes of
(S A T reco gnition elements Gwhere m” 1s overlapping spec Acity. McorBC
S-hyvdroxzymethvlcytosine, Y -methvlcytosine | phenotypes of some laboratory
or S-tnethylcytosine (1370 appropriatels B ooli straines are presented in
spaced in the substrate DRA (140, DA reference 12,
cleawage occurs in region between twa
recognition elerments (143, The optitnal
separation between elements is 55-103 base
pairs (147,
nWiry The & cofi chromosome-encoded restrichion The precise spec Acity of Tvirr 1s

systemn named NNrr (for Wiethwlated ademine
recogniti on and restriction) acts against DR A
containing both M°-methvladenine and 5-
methyvleytosine (15-17)1. Mo simmple consensus
sequence cansing MWirr-associ ated restri chi on
has been determined.

uncertain, but it reguires the
presence of erther tmodifed
adenine of cytosine. Thus, e
phenotype of the host can
interfere writh the cloning of
appropriatel v modified RS or
genes coding for DEA
modificat on enzvimes of
overlapping spec Boity.
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20 mL fase log

METODOS DE TRANSFORMACION

Transformacion mediada por Ca”

Ca @

oo
"

8 Ca %
Ca " ™\ oo %

Cosecha Formacién Spin y resuspencion @ ‘:@ @@
resuspender esferoplastos en 30mM CaCl2
en 30 mM CaCl2 20°

Plaqueo en medio selectivo
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Electroporation

Switoh 1™

Time constant 4.5-5 msec >

Switch =2

Electrodsg

resistor voltage source
200 ohms

My

I 2.5kV
I
1

+

capacitor
25uF

N

Field strength 12.5 kV/cm

gap 0.190.4cm

Beaker Containindg
Cells and DNA (o
other molecule)
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Biobalistica (bombardeo con particulas)

Cartridge holdar
« D=rings Barral liner

Acceleration
channeal




