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Origenes de replicacion plasmidos bacterianos

~200-700 pMB1 (derivative) Relaxed
pBR322 ~15-20 pMB1 A Relaxed
pET ~15-20 pBR322 A Relaxed
pGEX ~15-20 pBR322 A Relaxed
pColE1 ~15-20 ColE1 A Relaxed
pREK ~15-20 REK* B stringent
pACYC ~10 p19A B Relaxed
pSC101 ~5 pSC101 C Stringent
pBluescript ~300-300 ColE1 (derivative) and F1** A Relaxed
pGEM ~300-500 puC and F1** A Relaxed

Criterios de eleccion




Operon lactosa

Gen Elementos Genes
Regulador de control Estructurales
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*El gen z: codifica para la f-galactosidasa que cataliza la hidrolisis de la lactosa

en glucosa mas galactosa.
*El gen y: codifica para la galactosido permeasa que transporta 3-galactésidos

al interior de la célula bacteriana.
*El gen a: Este gen no esta relacionado con el metabolismo de la lactosa.

El verdadero inductor del sistema es |la Alolactosa y no la lactosa de manera que la 8-
galactosidasa transforma la lactosa en Alolactosa. Se utiliza como inductor un analogo
sintético de la lactosa que es el Isopropil tiogalactdsido (IPTG). El IPTG no necesita ser
transportado por |la galactosido permeasa para entrar en la bacteria.



Operon Lactosa Sin Inductor

ARN Polimerasa
ADN B8 | B--------

. El represor —
Transcripcionl se une al

operador
ARNm g1 jnyg

Traduccion

Proteina
represora B
activa L

No hay transcripcion

No hay transcripcion.
El represor impide el acceso de
la ARN-Polimerasa al promotor.
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o-complementacion

LacZ codifica para 3-Galactosidasa

lacZAM15 [-Galactosidasa inactiva

o-péptido
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T7 Transcription Start

8. .. TGTAA TACGA CTCAC TATAG GGCGA ATTGG GCCCG ACGTC GCATG CTCCC GGCCG
3 .. ACATT ATGCT GAGTG ATATC CCGCT TAACC CGGGC TGCAG CGTAC GAGGG CCGGC

T7 Promoter | | | | | | | |

Apal Al Sph Bet7]

CCAIG GCCGC GGGATTE-'(Eled insert) ATCAC TAGTG CGGCC GCCTG CAGGT CGACC ATATG
GGTAC CGGCG CCCTA FTTAGTG ATCAC GCCGGE CGGAC GTCCA GCTGG TATAC

Meol Sacll Spel Mol Pstl Sall Mdel
Bst7l

SP6 Transcription Start

GGAGA GCTCC CAACG CGTTG GATGC ATAGC TTGAG TATTC TATAG TGTCA CCTAA AT ... F
CCTCT CGAGG GTTGC GCAAC CTACG TATCG AACTC ATAAG ATATC ACAGT GGATT TA. .5

| | | | | | SPo Promotsr
Sacl BetXl Msil




ccdB gene
ccd system (control of cell death)

ccdA: antidoto




Genotipos de E. coli

TABLE 1 - Common gene mutations found in E.coli strains

Preparing unmethylated DNA, important when
DMNA Adenine methylase mutation paring y JoD

dam trying to cut with certain restriction enzymes (ex:
(GATC) rying Zy (
Clal or Xbal)
Preparing unmethylated DNA, important when
DMA Cytosine methylase mutation _ paring _ Y . L P
dcm trying to cut with certain restriction enzymes that
(CCWGG) . .
are methylation sensitive.
Increases the stability of certain expressed
dnaJ Mutation in a chaperonin gene ty P

proteins

Endonuclease | (nonspecific cleavage o
endA, endA Improves plasmid yield
’ of dsDNA ) mutation P P y

. Alow copy-number plasmid, encodes proteins
Host does (F") or does not (F-) contain
F (F) (F) needed for bacterial conjugation. Genes listed on

the fertility plasmid.
P F are wild-type unless indicated otherwise

fhuA (formerly ferric hydroxamate uptake, iron uptake
( y y Prake. P T1/T5 Phage resistance

tonA) receptor mutation.
Mutation in galactose metabolism .
gal cells cannot grow on just galactose
pathway
gyrA, gyrA96 DMNA gyrase mutation Confers resistance to nalidixic acid
e DNA methylation and degredation Used to identify and destroy foreign

system (unmethylated) DNA

unmethylated DNA not degraded, cell still can
methylate DNA

unmethylated DNA not degraded, cell cannot
methylate DNA

hsdR(rk-, mk+)

hsdS(rk-,mk-)




lac

mcrA, mcrBC

mrT,
A{mecrC-mir)

recA, recAl,
recA13

recBCD
relA or relA

Ptro-ccdA
Hie

deoR

hee

SUpE44
(ginV44)

SupF (tyrT)

Lac Operon Mutations
laclg
Lac?Z
lacy

Inactivation of pathway that cleaves
methylated cytosine DNA

Inactivation of pathway that cleaves
methylated adenine or cytosing DNA

Mutation in a DNA-dependent ATPase
that is essential for recombination and
general DNA repair

Exonuclease V activity abolished

Relaxed phenotype, mutation
eliminating stringent factor

constitutive expression of genes for
deoxyribose synthesis

blue/white screening of clones

lac repressor overproduced, expression from pLac
repressed more

p-galactosidase activity abolished

Lactose permease inactivated, lactose cannot be
taken up by cell

Used to identify and destroy foreign
(unmethylated) DNA

Used to identify and destroy foreign
(unmethylated) DNA

Reduces plasmid recombination, increases
plasmid stability

Increased plasmid stability, reduced recombination

Allows RNA synthesis in absence of protein
synthesis

Propagation of ccdB-containing plasmids
"high transformation efficieny”

Allows uptake of large plasmids

"high electroporation efficiency”

Suppression of the amber (UAG) stop codon by
inserting glutamine

Suppression of the amber (UAG) stop codon by
inserting tyrosine




A-thi-1 or thit

dara

leub

proAB

rpsL

n10

Mutation in thiamine metabolism

disruption of arabinose metabolism
pathway

B-isopropyl malate dehydrogenase
inactivated

mutation in proline biosynthesis
pathway

Mutation in subunit 512 of 305
ribosome

requires exogenous thiamine for growth

inability to utilize arabinose as a carbon source

requires exogenous leucine source for growth

requires exogenous proline source for growth

Confers resistance to streptomycin

Confers resistance to tetracycline




DH5alpha

General cloning and storage of
common plasmids, bluefwhite

screening.

F-endA1 ginV44 thi-1 recA1 relA
gyrA96 deoR nupG ©80diacZAM15
AllacZ YA-argF)U169,

hsdRA7(re m™), A—




Vectores de expresion

pET-20b(+) sequence landmarks

T7 promoter 353-369
TT7 transcription start 352

pelB coding sequence 224-289
Multiple cloning sites

(Neo1- Xhol) 158-225
His*Tag coding sequence  140-157
T7 terminator 26-72
pBR322 origin 1500

bia coding sequence 2261-3118
f1 origin 3250-3705

/

BsaH l(2868) |

—

I
Sca |(2811}|| " | =)
RZ
Pvu I(2701)} I". Il'u ©
\ \ %\l—:‘/
d

Pst I(2576) -

Pfl1108 1(2349)
Eam1105 1(2331)

Bsax I@422) | \

Bpu1102 1(80)

Hinc li(181)
Sac 1(190)
EcoR 1{192)
BamH I(198)
EcoR V(217)
Nco [(220)

BseR 1(260)

- BspM l(268)

_Nde l(288)

— Xba 1(326)

Bgl 1l(384)

Bpu10 I(544)
Bbs I(556)
Bsqg I(598)

Ecod7 111(692)

PET-20b(+) |bsp 64

(3716bp) f
f~Pvu lI(1029)

/BsmB (1079)

Tth111 I(1183)
IBst1107 1(1209)

’\6@\ Sap 1(1322)
o\ >~ A BspLU11 I(1438)
/<2‘| Afl 1ll(1438)

AlwN 1(1854)



T7 promoter primer #69348-3

Bglll TV promoter Xbal rhs
AGATCTCGATCCCGCGALAT TAATACGAC TCACTATAGGEAGACCACAACGETTTCCCTCTAGAAATAATTTTGTTTAACT TTAAGAAGGAGA
Nde | Bsph1 pelB leader _Neol peopv Bamt| EcoR| Sacl
TATACATAT GAAATACC TEC TRCCGACCG LT G TGET GG TET G T GCT CCTCLC TR CC AGC GG CGATCGCCATGEAT ATCGGAAT TAATTCGGATCCGAATTCGAGE TEC
MetlysTyrLeuleuProThriloAlablaGl yleuleuleulevA gl laGlnProflaMetAlaMetAsplleGl vyl eAsnSerdspProAsnSerSerSer
Héﬁ?l" Hind 1Nl %?fll Xhol His*Tag signal peptidase Bpul102 1 -

GICGACAAGCTTGLGGCCGEACTCGAGC ACCACCACCACCACCAC TGAGATCCGGE TGE TAACAAAGCCOGAAAGGAAGCTGAGT TGGCTGE TGECACC GO T GAGC AAT AAC
ValhsplysleublolloAlaleuGluKisHisHIisHIsHIsH IsEnd

T7 terminator T7 terminator primer #69337-3

TAGCATAACCCCTTGGGGEC TCT AAACGGGTCTTGAGGGGTTTTTTG

PET-20b(+) cloning/expression region

Una cepa para el clonado y otra para expresion.
Clonado: una cepa que no codifiqgue T7 RNA polimerasa (JM109 o DH5a)

Expresion: Cepa que exprese T7 RNA polimerasa inducible por IPTG (BL21 (DE3)).




Promotor T7 lac

pET-22b(+) sequence landmarks

Ava l(158)
Xho 1{158)
Not I{166)
Eag l(1686)
Hind lli{173)

Bpu1102 I(80)

T7 promoter 361-377
T7 transcription start 360

pelB coding sequence 224-289
Multiple cloning sites

(Nco1-Xhol) 158-225
His*Tag coding sequence  140-157
TT terminator 26-72
lacI coding sequence 764-1843
pBR322 origin 3277

bia coding sequence 4038-4895
f1 origin 5027-5482

Sal l(179)
Sac 1(190)
EcoR |{192)
BamH l(198)
Nco 1(220)
Msc I5225)
BseR 1(260)
_— BspM l(268)
—— Nde l{288)
— — Xba |(326}_ Bql 11(352)
T SgrA 1(433)

— Sph l(589)

— PfIM lig96)

- Apab I(798)

Dra lllj5251) \

Sca l{4588)

Pvu l(4478)
Miu I{1114)

Pstlid3s3) ./ // © = - Bl 1(1128)
(: )F',r'f,. ¥ %—-\"nllll'.ll
"I |'f < ’-;-% | . \ BStE Ii(1295)
Bsa l4169)- | = | BAmg II 1323)
N a 1(1325
Eam1105 I(4108) L pET-22b(+) @ ‘ || F pa 1(1325)
r (5493bp) 5 ." |
\ = [stsH l1{1525)
\ Hpa I(1620)
AlwN 1(3831)
% PshA 1(1959)
3>,
2)
BspLU11 |(3215)7§\ ) Psp5 l1(2221)
Sap [(3099) i— o Bpul0 l(2321)

Bst1107 1(2986) / |

Tth111 1(2960) / —‘;SDG l2741)



T7 promoter primer #59348-3

Bglll T7 promoter | lac operator Xbal rbs

AGATCTCGATCOCGLGARAT TAATACGAL TCACTATAGGLEGAAT TGTGAGCGGAT AACAATTCCCCTC TAGARATAATTTIGT T TAACTT TAAGAAGLAGA
Bsph | Mse | Neo |

Nde | = pelB leader — BamH| FEecoR| Sacl
TATACATATGAAATACCTGE TGCCGACCGL TGCTGETGGTCTGETGETCCTCGE TGCCC AGCCGLEGATGECCATGGATATCGGAAT TAAT TCGLGATCCGAATTCGAGCTCC
MetlysTyrleuleuProThrAlofllodlaGiyLeuleuleuleullablazinProfAlaMetdigMetispl leGlyl lebsnSerAspProdsnSerSerSer

Eagl Aval* signal peptidase

Sall  Hind Il _ Notl Xhol His*Tag Bpu102 1

GTCGACAAGC TTGCGECCGCACTCGAG AL CACC AL CACCACCAC TGAGAT COGGLT G TAACAAAGL COGAAAGGAAGC TGAGT TEGCTGCTGCCACC G TGAGCAAT P.P.E

ValbAsplysLeudlodloAlaleuGluHisHIisH I sH I sH I sHIsEnd -
T7 terminator TV terminator primer #69337-3
TAGCATAACCCCT TGGGGCCTCTAAACGGGTCTTGAGGGGTTTTTTG

PET-22b(+) cloning/expression region




pcDNA3.1 (+/-)
5428/5427 bp

Comments for pcDNA3.1 (+)
5428 nucleotides

CMV promoter: bases 232-819
T7 promoter/priming site: bases 863-882
Multiple cloning site: bases 895-1010
pcDMNA3.1/BGH reverse priming site: bases 1022-1039
BGH polyadenylation sequence: bases 1028-1252
f1 origin: bases 1298-1726
SV40 early promoter and origin: bases 1731-2074
Neomycin resistance gene (ORF): bases 2136-2930
SV40 early polyadenylation signal: bases 3104-3234
pUC origin: bases 3617-4287 (complementary strand)
Ampicillin resistance gene (bla): bases 4432-5428 (complementary strand)
ORF: bases 4432-5292 (complementary strand)
Ribosome binding site: bases 5300-5304 (complementary strand)
bla promoter (P3): bases 5327-5333 (complementary strand)



enhancer region (37 end)
6EY CATTGACGTC AATGGGAGTT TGTTTTGGCA CCAARATCAR CGGGACTTTC CRARATGTCG

CAAT TATA
1 1
749 TAACAACTCC GCCCCATTGA CGCAARATGGG CGGTAGGCGT GTACGGTGGG AGGTCTATAT
1'end of RCMV y

putative tanscnptional start
e

B0Y9 AAGCAGAGCT CTCTGGCTAA CTAGAGAACC CACTGCTTAC TGGCTTATCG ARATTAATAC

T7 promoter/primer binding site Nhe 1 Pme 1 Afi Nl Hind 1l AspT181 Kpnl
1 | | | | | |
869 GACTCACTAT AGGGAGACCC ARAGCTGGCTA GCGTTTAARARC TTAAGCTTGE TACCGAGCTC
Eﬂﬁlﬂ‘['] 1 Esf?lfi 1* E'cql':rR | Er.'r:er v Esrl)i[ I* J?".-?:rlfl J['?rlrrrI
9289 GGATCCACTA GTCCAGTGTG GTGGAATTCT GCAGATATCC AGCACAGTGGE CGGCCGCTCG

Xbal Apal Pmel peDNA3. /BGH reverse priming site
I | I |
989 AGTCTAGRAGG GCCCGITTAA ACCCGCTGAT CAGCCTCGAC TGTGCCTTCT AGTTGCCAGC

1049 CATCTGTTGT TTGCCCCTCC CCCGTGCCTT CCTTGACCCT GGRAGGETGCC ACTCCCACTG

BGH poly (A) site
1
1105 TCCTTTCCTA ATAARRATGAG GAAATTGCAT

"Please note that there are two BstX I sites in the polylinker.



