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ABSTRACT behind on th&.coligenome and therefore 294-Cre and 294-FLP
do not carry resistance markers that would prevent the selection
for plasmids based on such markers. The recombination competence
of Cre or FLP recombination target sites engineered into any
plasmid can be simply tested by transformation into the
appropriate strain and overnight growth at@7In both strains

the recombinases are under the control of AfRg-promoter
which limits expression at 28 so that no FLP, and little Cre,
recombination is observed in cultures grown at this temperature
(data not shown). Test plasmids with recombinase recognition
targets (Fig1C) are completely recombined in all colonies at
The site-specific recombinases Cre and FLP are finding increasigZ; ;Arslrtnrrg aglr\)lfpgﬁge gsetﬁétghp jitéilsnt'iosnu?;f”qiiggfs I?ﬁgn

usage as tools for genomic engineering of eukaryotic cell lineg,.ompination competence of the construct. Examples of this test
animals and plants (for review sgg). A range of applications .o shown in FigurD.

has been demonstrated, including chromosomal translocations
and large deletions{), tissue-specific and conditional knockouts
(5,6), induciblg gene expression and site-specific integratioBEFERENCES
(7,8) and precise removal of selectable mark@yslg general,
the recombination target sites are introduced into a plasmid Kilby, N. J., Snaith, M. R. and Murray, J. A. (1998nds Genet9,
construct to flank the DNA of interest or the selectable marker. In ‘&3-‘3&11 and Nagy, A. (199} Med. 1, 592-504
. . . ssant, J. gy, A. . L1, —o94.

subs_equent steps, the construct is transfected into eukaryotic cd;lsSmith’ A 7. De,S. M. Kwabi, A B., Heppell. P. A.. Impey, H. and
and integrated into the genome. Since these subsequent stepgappitts, P. (1995yat. Genet.9, 376-385.
often represent a considerable investment of time and labour, it is Ramirez-Solis, R., Liu, P. and Bradley, A. (198B}ure 378 720-724.
desirable to verify at an early stage that the introduced recombinatién gu, H., 246arthb 33 D660rban, P. C., Mossmann, H. and Rajewsky, K. (1994)
target sites are competent for recombination. To address this need Science265 103-106. .
we have constructed thscherichia colistrains 294-Cre and E lKX;;;E’ZS_Chwenk’ F., Aguet, M. and Rajewsky, K. (192%nce269
294-FLP by integrating either Cre- or FLP-recombinases into the ogie, C. and Stewart, A. F. (199inc. Natl Acad. Sci. USA2,
lacZ locus of strain MM294 [CGSC #6315 (294-Cre; &, 5940-5944. S
SUPE44, endA1l, thi-1, hsdR17, lacZ::cl857-Cre; 294-FtxF 8 20“?4’ K-ZG- a$dR'-'“ngF'23tz S. (&98}?)3& 5@959‘:'957355&955 64

i . _ ; u, H., Zou, Y. R. and Rajewsky, K. , 73, — .
SUpE44, endAl, thl. 1, hsdR17, I.aCZ"CI857 FLP)] using th.e gerl% Hamilton, C. M., Aldea, M., Washburn, B. K., Babitzke, P. and Kushner,
replacement technique of Hamiltenal (10) (Fig. 1A). This S. R. (1989)). Bacteriol, 171 4617-4622.

techniqgue has the advantage that no resistance marker stalySiayaram, M. (198%roc. Natl Acad. Sci. US&2, 5875-5879.

We report the construction of two Escherichia coli
strains (294-Cre and 294-FLP) which express either
Cre- or FLP-recombinase. Plasmids containing
authentic rec ognition targets for either recombinase
(loxPs or FRTs) are recombined when propagated in
the appropriate strain. 294-Cre and 294-FLP thus
provide a simple test for the recombination competence

of constructs that are designed for use in Cre- or
FLP-mediated genomic manipulations.
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Figure 1.Escherichia col294-Cre or 294-FLP recombination systef). litegration locus of either Cre- or FLP-recombinase coding regions to create 294-Cre or
294-FLP strains, respectively. Expression of the recombinase is under the control of the temperature-sensitive cI857 repressor. The Cre gene was obtained from
pcltsCRE (INVITROGEN). The FLP gene was obtained from plasmid pMJ (11), a kind gift from M. Jaj@rachdme to assess the recombination competence

of a test plasmidQ) Plasmids pSVpaX1 (Cre-reporter) and pSVpaZ11 (FLP-reporter). Both plasmids are based on pBluescript Il SK (Stratagene) and are ident
except for their recombinase recognition targets. pSVpaX1 harboulesites spaced by 1.1 kb which includes a puromycin resistance (pac) gene. pSVpazZ11
contains two FRT-sites spaced by the same DNA. The plasmids also include an SV40 early enhancer—promoter region and a lacZ gene. Further details are av
on request.§) Recombination competence test of plasmids pSVpaX1 and pSVpaz11. After overnight groi@h pledmid DNA was isolated and digested with

Not which linearises both plasmids. The digested DNA was then run on a 0.7% agarose gel and stained with ethidium bromide. Recombination is evident as a !
reduction in plasmid size and is complete. M: 1 kb ladder (BRL); lane 1: pSVpaZ11 grown in XL1-Blue (Stratagene); lane 2: pSVpaZ11 grown in 294-FLP; lane

pSVpaZ1l grown in 294-Cre; lane 4: pSVpaX1 grown in XL1-Blue; lane 5: pSVpaX1 grown in 294-Cre; lane 6: pSVpaX1 grown in 294-FLP.



