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SUMMARY 

I describe the const~ction of a variety of ~~c~e~ic~iu coli recA deletion strains designed to facilitate molecular 

cloning. These recA deletion strains permit the efficient cloning of foreign inserts carried in plasmid, phage, 

cosmid, phasmid (phage-plasmid hybrid) or phosmid (phage-cosmid hybrid) vectors. 

INTRODUCTION 

Cloning of large, foreign, inserted DNA fragments 

is performed in rec,4-deficient strains of E. coii, to 

minimize rearrangements due to homologous recom- 

bination among repetitive elements often found in 

complex genomes. For this purpose, several recA - 

cloning hosts have been developed. For transfor- 

mation, the competent strains HBlOl (recA 13) 

(Boyer and Roulland-Dussoix, 1969), DH 1 (recA 1) 
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Abbreviations: ATCC, American Type Culture Collection; A, 
deletion; gp, gene product; IPTG, isopropyl-p-D-thiogaiacto- 
pyranoside; R, resistance; ‘, sensitivity; Tc, tetracycline; Tn, 
transposon; wt, wild type; XGal, 5-bromo-4-chloro-3-indolyl- 
/?-D-galactopyranoside; ::, novel joint. 

(Hanahan, 1983) and its derivatives (including 

JM109; Yanisch-Perron et al., 1985) and SCS-I 

(Stratagene Cloning Systems), have been used. For 

in vivo packaging of cosmids carrying it cos sites, 

BHB3 175 (recA 1) (Poustka et al., 1984) was con- 

structed; however, this host suffers from a dis- 

appointingly low efficiency of cosmid establishment 

and packaging. 

Each of the above cloning strains carries a leaky 

point mutation of the recA gene. Clark and co- 

workers have developed a series of strains carrying 

TnlO-mediated deletions of the recA structural gene, 

that occurred following TnlO insertion into the 

adjacent srl locus. In particular, d(srE-recA)- 

306 : : T&O (Willis et al., 1981) is particularly useful, 

as it deletes the entire recA structural gene. I trans- 

ferred this deletion to a variety of E. coli C and K- 12 

strains to create a series of recA deletion strains 

specialized for cloning a variety of phage, cosmid, 

phasmid and phosmid cloning vectors. 
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TABLE I 

Bacterial strains 

Strains a Genotype 

C-la 

c-3150 

C-3152 

c-3154 

c-3155 

DKl 
DK8 

DK9 
DK37 

DK22 

MCWl 

Prototrophic C-l ’ 

C- 1 a d(srl-rec,4 )306 

c-3150 (P2 lg cc) 

C-3150 (P2 Oam7) 

A(srl-recA)306, thr-5, leu-5, xan-I, sfrl (P2 Aam129) 

A(n+recA)306, araD 139, A(ara, Ieu)7697, A&X74, galLi_ , galK ~, hsdR_ , strA, mcrA ~, mcrE 

A(&recA)306, lucZ,,,,, (luczam), StrRc 

A(srf-recA)306, galKU42(am), galE , trp (am), ara (am), lacYT6Rd 

DK9 (@Owt) 

DKl (13169) 

HfrP0201 A&Mac)5 relA 1 rpsE2123 thi-1 supE44 TP3 A(srl-recA)306::TnlO 

Reference c 

5, 8 

9 

All bacterial strains are F ~. 

a DKl (ATCC strain No. 35691): This ArecA derivative of MC1061 (Casadaban and Cohen, 1980) has the following useful properties: 

(1) High-transformation competence (about 10” transformantslpg supercoiled pBR322, using a simple CaCl, transformation protocol); 

(2) a genotype lacking E. coli restriction barriers to molecular cloning: DKl is hsdR- hsdM+ mcrA _ mcrB- (Casadaban and Cohen, 

1980; Raleigh et al., 1988); (3) a good K-12 host for P4 and P2, which is usually propagated on E. coli C strains that are hsdR+ and 

whose mcrA and mcrE genotype is unknown. 

DK8: This ArecA derivative of LG75 (Guarente et al., 1980) is lacZam, affording calorimetric detection of phages, cosmids, phasmids 

and phosmids carrying supF, that yield blue plaques or colonies in the presence of IPTG + XGal. 

DK9: This ArecA derivative of N953 is a galEm strain that carries amber mutations in trp and gulK, yielding both positive and negative 

selection for carriage of supF by either cosmids, phasmids or phosmids (Russell et al., 1970). 

DK37 is a #8Owt lysogen of DK9 that permits selection for or against carriage of supF by the I phasmid vector SumolSA (Kurachi 

et al., 1989), whose I lytic functions are repressed by the $80~1 gp. 

DK22: 13169 (b2red3imm434 cItsSam7) (Poustka et al., 1984) lysogen ofDKl is a useful in vivo packaging host for cosmids that utilize 

I cohesive ends. This strain was constructed as an alternative to BHB3175 (Poustka et al., 1984). a 13169 lysogen of the recA 1 strain, 

DHl. Following in vitro packaging and transfection, cosmid libraries may be established by selecting for appropriate antibiotic resistant 

colonies at 32”C, a permissive temperature for the thermolabile repressor. For a variety of cosmids with d cos sites and either ColEI- 

or I-based replicons, the relative colony-forming efficiencies, following in vitro packaging and transfection, were 1 for DH 1 and DKI, 

0.3 for DK22, and 10 ~’ for BHB3175. This improved efficiency makes it practical to establish cosmid libraries directly in DK22, with 

the advantage that the libraries subsequently may be packaged directly in vivo without further amplification simply by shifting to 42”C, 

the nonpermissive temperature for the thermolabile repressor. The cause ofinefficient cosmid establishment in BHB3175 is not known; 

perhaps cleavage of repressor by residual recA activity (Roberts et al., 1978) in the recA 1 (Low, 1968) strain BHB3175 is responsible 

for this difference. 

’ Adapted to grow on minimal medium. 

’ Our strain is stp although this is not in the published genotype of LG75. 

’ DK9 is a recA derivative of N953; N953 is an F- Su” derivative of MB0 (gift of M. Gellert). 

c References: 1, Sasaki and Bertani (1965); 2, Sironi (1969); 3, Lengyel et al. (1973); 4, Lindahl(1970; 1971); 5, Casadaban and Cohen 

(1980); 6, Guarente et al! (1980); 7, Russell et al. (1970); 8, Poustka et al. (1984); 9, Lorence and Rupert (1983). 

EXPERIMENTAL AND DISCUSSION 

Table I lists the ArecA deletion strains con- 

structed. The deletion was transferred either by inter- 

rupted mating or Pl transduction. Interrupted mat- 

ings were performed using the Hfr strain MCL31 

(Lorence and Rupert, 1983), with interruption 

accomplished by vortexing for 30 s at top speed on 

a VWR Genie-mixer. Interruption was performed at 

5-min intervals; transfer ofTcR marker was first seen 

10 min after mating was initiated, and strains used 

were derived from this lo-min time point. For Pl 

transductions, a Plv? lysate on MCL31 was used to 

cotransduce TcR and ArecA. In each strain: 

(1) The original genetic properties were confirmed 

following transfer of the recA deletion. 

(2) The recA phenotype was confirmed by dem- 

onstrating both increased sensitivity to ultraviolet 
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irradiation and by demonstrating an inability to plate 

red- gam _~ L phages that plate on the otherwise 

isogenic recA + parent strain (Clark, 1973). 

(3) Following establishment of the d(srl-recA )- 

306 : : TnlO phenotype (i.e., recA - TcR), fusaric acid 

counterselection (Bochner et al., 1980) was per- 

formed using the modifications of Maloy and Nunn 

(198 1) to select Tc” cells that had deleted TnlO. 

Such TcS strains were able to express Tc resistance 

following transformation with plasmids that confer 

resistance to this antibiotic. 

In addition to the E. coli K-12 strains listed in 

Tabfe I, we describe elsewhere a number of ArecA 

E. coli C strains adapted for P4 and P2 cloning 

(D.M.K.. R.L. Neve, F.S. Lee, R. Lagos and R. 

Goldstein, manuscript submitted). These include 

hosts for plating P2 (C-3150) (Sasaki and Bertani, 

1965), P4 (C-3 152) (Sironi, 1969), and for selecting 

for (C-3154) (Lengyel et al., 1973) or against 

(C-3155) (Lindahl, 1970; 1971) carriage of supF by 

P4 phasmids. 

These ArecA strains of E. cob’ have been used to 

clone a wide variety of vectors based on CalE 1, ,4 and 

P4. carrying up to 40-kb inserts from a variety of 

complex genomes. For both k and P4-based cloning 

systems, we have utilized the recombination-based 

assays of Seed (1983) and Poustka et al. (1984) to 

generate phages, cosmids, phasmids and phosmids 

that carry stably such large inserts with direct repeats 

in these recA deletion strains. All strains are available 

either from the author or from ATCC. as indicated. 
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