MonekynapHoe
KIMOHUPOBAHME: OCHOBHbIE
BEKTOpa U LUTaMMbI



icTopunyeckasa cnpaBka

OCHOBHBbIE OTKPbITUSA:

PaboTtbl Kemnbenna ¢ bakrepunodarom nambaa. kcumnsns c
Kyckamu xo3anckon OHK — «knoHnpoBaHune» (60-e rogbl)

60-e 1 70-e IT — OTKPbITUE U U3YyYEHUS ABNEHUSA PeCcTpukUmnmn-
Mogudpumkaumn. (Jlypusa, Apbep, AHr)

OTKPbITUE SHOOHYKNeas peCTPUKLUN
Knaccundpukauums. Tpu tTuna

Twun Il — Hawe Bce. HoMeHKNaTypa.
EcoRl:

E(scherichia) co(li) R—1

OTKpbITNE NONMMMEPA3HOUN LIEMHOWU peaKkumnm



KnoHnpoBaHue Lwar 3a Larom:

- BbIbop luTamma-xo3saunHa

-BbIOOp 1 npuUroToBrieHne BeKTopa

- MNpurotoesneHune OHK gna knoHnpoBaHug

- CospaHue pekomobnHaHTHon OHK

- BBegeHune pekombmHanTHon OHK B LuTamMm-xo3auH

- Cenekuunsi KNnoHoB (opraHNM3mMoB), coaepXXallnx PEKOMOUHAHTHYIO
OHK

- CKPUHWHT KNOHOB Ha Hanun4yune Hy>kHon JJHK



Mcnonb3yemble pepMEHTbI HYKITEMHOBOIO ObMeHa B
MOJIEKYINAPHOM KITOHMPOBaHUA

TepmodunbHaa JHK-nonnmepasa
[TonnmepasHaga uenHaga peakyus

ObpaTtHas TpaHcKkpunTasa

[NHK-nurasa — BTopou Knto4eBon OePMEHT B MOSIEKYINAPHOM
KINOHMPOBAHUMN,

OcobeHHocTb AHK-nurasbl para T4

Pexe ncnonb3yemeole: docdarasa, knHasa, JHK-nonumepasa...



e e

BAC (bacterial artificial
chromosome)

YAC (yeast artificial
chromosome)

MAC (mammalian
artificial chromosome)

Naturally occuring multicopy
plasmids

Bacteriophage A

Plasmid containing a bacteriophage
A cos site

Escherichia coli F factor plasmid

Saccharomyces cerevisiae centromere,
telomere, and autonomously
replicating sequence

Mammalian centromere, telomere,
and origin of replication

<10kb

5-20 kb

35-45 kb

75-300 kb

100-1000 kb (1 Mb)

100 kb to > 1 Mb

Subcloning and downstream
manipulation, cDNA cloning and
expression assays

Genomic DNA cloning, cDNA
cloning, and expression libraries

Genomic library construction

Analysis of large genomes

Analysis of large genomes, YAC
transgenic mice

Under development for use in
animal biotechnology and human
gene therapy



[1naszmugbl:
Cenekuunsi (aHTUBNOTUKN)

deHoTMNMYeckas cenekumns (anbda-komnnemeHTauusi, oenble-
CUHUME)

OTOOp KMNOHOB: BblaeneHne u pectpukuns, NLP-CKpUHWHT,
rmépugmsauus.

[Mpumep, nnasmmaga pUC19
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B kayecTBe npumepa. KnoHnposaHue B nnasmuge puCi19.
-BbIOop wTamma-xo3samHa.
E.coli c reHoTUNOM lacZ' AM15 — pepekTHas beTa-ranakrosmgasa.
doeHOoTUNMYEecKaqa cenekuuns (anbda-KkomMnremMmeHTaumns)
-BbIBOp 1 npurotoBrneHne BekTopa
[MonununHkep — Habop BO3MOXHbIX PpeCTPUKTas. [maponna c nocneayowemn
OYUCTKOMN.
- [Mpurotosnenne OHK ansa knoHnpoBaHus
NHK, c nmnknmmn KOHUaMM Kak y BeKTopa
- Co3paHune pekombunHaHTHom [AHK
«cwmBka» Bektopa n OHK ansg knoHnpoBaHus
- BBegeHune pekombuHantHom [JHK B LUTaMM-X0351MH
NPUroTOBMNEHNE KOMMNETEHTHbLIX KNETOK E.coli COOTBETCTBYIOLLENO LWUTaMMa
TpaHcdopmMaLms NrazHoM CMeCbo KOMMNETEHTHbIE KINETKM
- Cenekuyusa KroHoB (opraHnM3moB), cogepkalumx pekomonHanTHyo OHK
aHTUBMOTUK — aMNNUMNIINH, dbeHOTUNNYECKas cenekumnsa «benblie-CuHmne »
- CKPUHUHT KNOHOB Ha Hanu4ne Hy>xHon HK
PECTPUKLMOHHBIN aHanmna, rmbpuansauua c 3oHgamu, INLP-ckpnHuHr

Mnasmuabl, B 3aBUCUMOCTM OT LieSiei KITOHMPOBAHUSA MOTYT HECTU MHOXECTBO
cneumanbHbIX

pafioHoB. 3TO, HAaNpMMep, TEPMUHATOPbI, MPOMOTOPbI, NocneaoBaeTbHOCTM Kosaka,
MONUINUHKEPbI, BCrIOMOraTernbHble reHbl U Apyrue..



Cloning Strain Properties

Trans:fom- T1 Library (cloning/| Blue/ Endo- @ _[T7 RNA Cy;;z:;::-c Dy
Strain Properties |NEB# | Efficiency |steain Pl'fage Construc S'-l_b Whit_e taci?|lysy| nucleasel Pr[;)::i:is:nt Fi |RacA:|Bolyme bond Resistance(8)

(cfu /ug)(l) Resistant -ﬁon(z) cloning |Screening Deﬁcient(s) -rase forrnaiion(s)
MEB Turbo €2984| 1-3410% | K12 v v v v v | - v - ¥ =2 - - nit
NEB S-alpha €2987[ 1-3x10? | K12 v ¥ ¥ v 2| v = - ¥ - = none
NEB S-alpha F'79 |C2992 1-3x10° | K12 Vi Vi Vi v Vi = v = VAR = = tet
NEE 10-beta €3019| 1-3%10° | K12 Vi ¥ v v = || = v = =|| & = = str
dam-/dcm- C€2925[ 1.3,10% | K12 v v Vi = = = Vi = B = = cam, sty nit
Protein Expression Strain Properties
MEB Express €2523| 0.6-1x10° B Vi v = = = = v Vi = = = = nit
MEB Express 9 €3037| 0.6-1x10%| B Vi Vi = = v = Vi Vi = = - - cam, nit
T7 Express C2566| g,6-1x10°| B v v = = Sl ¥ ¥ = = v = nit
T7 Express 7 C3016| g, g-1x10° | B v v = = v |- Vi Vi -l - v - cam, nit
T7 Express lys¥ C3010 O.6-1x109 B v v = = = v v v = = v = cam, nit
T7 Express lysy/7? |C3013| 0.6-1x10°| B v Vi = = v oY v v =l = v 3 cam, nit
T7 Express Crystal |C3022| g g-1x10°| B Vi Vi = = = Ve v = | 18= v = nit
SHuffle €3025| 41 5106 | K12 v - o W | 2= S = Vil 3 & v sty, spec
SHuffle T7 C3026| 1 % 10%° | K12 Y - - - v | - - = V| - Vi v sty, spec
SHuffle T7 fysvy c3027| 1 % 10° Kiz2 v - - - A Y - - v v carn, sty spec
SHuffle Express  [C3028 1 5 107 B v - - - v | - v v - - - Vi spec
SHuffle T7 Express[C3029| 4 5 107 B v - - - v | - v v -1 - v v spect?
e T7 EPrelesog0l 1 107 | B | ¥ . - S ' A v |-l -] v v o)
BL21 €2530| 1-s5x10° | B ¥ - - = =e = s v B b = =
BL21(DES3) €2527| 1-5x107 B Vi - - - = |5 = v =|| = ¥ = =
MiCo21(DE3) €2529| 1-5%107 B Vi - - - | T = v | = v = =
Lerno21(DE3) ©2528| 1-3%10° B W - - - - | ¥ - Vi - - Vi - cam

(1) TE given are for high efficiency chemically competent strains. TE for electrocompetent strains are 1-4 x Iomcfuﬁmg. TE for subcloning strains are =1 x 105,
(2) Restriction-deficient strain.

(3) Important for plasmid preparation.

(4) Lacks Lon and OmpT protease activity.
(%) Constitutively expresses a chromosomal copy of the disulfide bond isomerase DsbC.
(6) nit = nitrofurantoin, tet = tetracycline, cam = chloramphenicol, sty = streptomycin, spec = spectinomycin
(7) Rasistance o low lavels of straptomycin mayv be obsarvad.




TpeboBaHus K E.coli LiITaMMaM-peLienneHTam s MOneKynspHoro
KNOHMPOBAHUS.

Cnuncok mytauumn MoXXHO NOCMOTPETb, Hanpumep, B pupmasx,
npoOatoLLmnX KIeTKu:

http://www.neb.com/nebecomm/tech reference/competent cells/gen
etic markers.asp

Ba)HO 3HaATb Kakne MmyTaunm HYXHbl B KaKUX 3KCNepMMeHTax.
MOXHO coCTaBUTb CMNNUCOK LUTAMMOB C UX CBOMCTBaMWU. Hanpumep:




Strains for CLONING and SUBCLONING

Characteristics

A ) ® Fastest growth—colonies visible
NEB Tu:bti Competent £, cofi (High Efficiency) (NEB #C2984) i
F'prod" 8" laci? A(lacZ)NM1S [ fhud2 B(lac-proAB) ginV gal ® Tight control/expression of toxic
Rizgb-210::Tn10) (Tets) endAl thi-1 A(hsdS-mcrB)S genes
NEB 5-alpha Competent £. cofi (High Efficiency) (NEB - ) ) )
#C2987) 2 Versaf:‘le cl?nm.g strain
Fhul2 D{argF-lacZ U169 phod ginl/ad fB0D(IacZ)M15 qyrA96 recAt DHSa™ derivative
relAY endAX thi-1 hsdR17
NEB 5-alpha F /¢ competent £. co/i (High Efficiency) (NEB
® Toxic gene cloning
#C2992) :

A o R ® £’ strain with extremely high
F'oroA B laci?A(lacZ)MI5 zzF::Tn10 (Tet™) / fhud28(argF- transformation efficiency (TE)
lacZ U163 phod glnl/4d F80 DlacZ)MI5 gyrASE recAl reldl endAl
thi-1 hsdR17
NEB 10-beta Competent £. cofi (High Efficiency) (NEB
#C3019) ® |arge plasmid and BAC cloning
araD 139 Afara,leu)76937 Fhul lacX74 galK16 galFl1s mard ® DH10B™ derivative
F80d(lacZaMIs JrecAl relAt endA Y nupG rosi roh spoT1A(mrr-
hsdRMS -mcrBC)
dam /dcm Competent £. coli (NEB #C2925)

® Dam/Dcrmn methyltransferase free

ara-14 leuBE Fhud3X lackl tsx78 glnl/dd galK2 galT22 mcrd dem-6
hisGaE HfbDI R{zgh210::Tn10) Tet® endA? rspl136 (Str™)
dam13:: TR (CamR) xplA-5 mtl-1 thi-1 mcrB1 hsdR2

plasmid growth




Strains for PROTEIN EXPRESSION

Characteristics

NEB Express Competent £. cofi (High Efficiency) (NEB

73::miniTn10--Tet>)2 fdem] R{zgh-210::Tn10--Tet>) endA?
metBl DimecrC-mrr)114: : IS 10

#C2523) ® Versatile non-T7 expression strain
Fhud2 flon] ompT gal swid 1l R{mcr-?3::mini?‘n!O--TetS).? fdem] ® Protease deficient
R{zgb-210:: TnIO--TetS) enddl DimarC-mrr)114:: 1510
NEB Express /¢ Competent £. co/i (High Efficiency) (NEB
#C3037) ® Control of IPTG induced
MiniF Jaci? (CamR) F fhod2 flon] ompT gal swld1l Rimer- sxprassion from Flac; frac and foe
s Rlg s ® protease deficient
3 muniTRI0--Tet™ )2 fdem] Rizgh-210::Tn10--Tet™) endA
A{mcrC-mrr)114: IS 10
T7 Express Competent £. co/i (High Efficiency) (NEB #C2566)
Fhud2 lacZ::T7 genel flon] ompT gal suld1! Rimer- ® Most popular T7 expression strain
® prot deficient
73: :miniTn10--Tet®)2 fdem] R{zgh-210::Tn10--Tet®) endd 1 o Ll
DmecrC-mrr)114:: IS 10
T7 Express /¢ Competent £. cofi (High Efficiency) (NEB
#C30186) ® T7 expression
MiniF :‘acﬂ(CamR) / FhuA2 JacZ::T7 genel [flon] ompT gal ® Protease deficient .
5 ® Reduced basal expression
swlA1Y Rimer-73: :miniTn10--Tet™ )2 fdemi R(zgb-
210::Tn10--Tet®) endd 1 D{merC-mrw)114: 1510
’;;::gzg;ess lys¥ Competent £, cofi (High Efficiency) (NEB @ T7 =xpra=sion
) R ® protease deficient
MiniF lys¥Y (Cam™) /FfAuA2 lacZ::T7 genel [flon] ompT gal swld11| @ petter reduction of basal
R(mcr-73: :miniTa10--Tet®)2 fdem] R(zgh-210::Tn10--Tet>) expression
endd ! DimecrC-mrr)114:: 1510
T7 Express lys¥ /1% Competent £. coli (High Efficiency) (NEB
#C3013) ® T7 expression
MiniF fst,iacﬂ(CamR) A FhuA2 lacZ::T7 genel [flon] ompT gal » Pt.‘otease deficient .
2 s ® Highest level of expression control
swld 1Y Rimecr-73::miniTp10--Tet” )2 [demi R(zgb-
210.‘:Tn10--TetS} enddl A{marC-mrr)114:: 1510
T7 Express Crystal Competent £. cofi (High Efficiency) (NEB ® T7 expression
#C3022) ® Protease deficient
Fhud2 lacZ::T7 genel flon] ompT gal suld1t Rimer- ® SeMet labeling for protein

crystallography




