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Molecular Cloning and Expression of Shiga-Like Toxin II
Gene (slt-I) from an Isolate of Healthy Korean
Native Bovine Feces, Escherichia coli KSC109
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By PCR amplification using the sequence of the previously cloned shiga-like toxin II DNA, a gene
encoding it has been cloned from an isolate of healthy Korean native hovine feces, Escherichia coli
KSC109. The nucleotide sequences included two open reading frames coding for 319 and 89 amino
acids corresponding to A and B subunits, respectively. Comparsion of the nucleotide and predicted
amino acid sequences of newly cloned gene (si#-II) with those of others in the SLT-II family
revealed completely identical homology with SLT-II cloned previously from bacteriophage DNA of
E. coli 933 derived from a patient with hemorrhagic colitis. In addition, the sequence homology of
SLT-II with SLT-II variant from bovine was more than 95% at both the nucleotide and protein
levels. Overexpression of SLT-II recombinant gene by induction with IPTG using an E. coli host-
vector system was conducted and the correctly processed products with active mature form
exhibited 1000-fold higher cytotoxicity for Vero cells than that from original strain.
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Some Escherichia coli strains, associated with diarrhoea,
haemorrhagic colitis and haemolytic uraemic syndrome
(HUS), produce protein cytotoxins with similar biological
activities that are related to the Shiga toxin (STX) pro-
duced by Shigella dysenteriae type 1 (12). These toxins
are called Shiga-like toxins (SLTs) or verotoxins (VTs)
due to their cytotoxic activity on Vero cells and two ma-
jor types (SLT-1 and-1I, or VT T and II) have been dis-
tinguished by serological methods as well as nucleotide
sequence analysis (4); ie, SLT-I and VT [ can be neu-
tralized by antiserum prepared against purified Shiga tox-
in, whereas SLT-II and VT II are not neutralized by an-
tiserum to Shiga toxin (22). The SLT-I and-II structural
genes shared 58% overall nucleotide and 56 % amino
acid sequence homologies (4). As a variant of SLT-II,
SLT-llv (or VTe) is produced by E. coli strains as-
sociated with edema disease and is neutralized by an-
tiserum to SLT-II (10). SLT-II and SLT-IIv cross-react
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immunologicelly with each other and share 91% homol-
ogy In nucleotide sequence (3, 4, 15~18, 20, 21, 23).
While Shiga toxin, SLT-I and SLT-II are predominantly
cell associated m F. coli and are equally cytotoxic for
Vero and Hela cells, SLT-IIv is predominantly ex-
tracellular and 1s cytotoxic for Vero cells but not for
HeLa cells (10, 23). Moreover, SLT-I and-1I genes are
generally encoded on bacteriophages of E. coli producing
their toxins 113), but SLT-Ilv genes are encoded on the
chromosomal DNA like STX (3, 15~18, 20, 21, 23).

SLTs and STX are subunit toxins, consisting of one
active A subunit, which inhibits eu-
karyotic protein synthesis, and five B subunits respon-
sible for hinding to glyvcolipid receptors in target cell
membranes (5). The oligomeric B subunits of STX, SLT-
I and-II bind to globotriaosylceramide (Gb.) glycolipid re-
ceptor, while the B subunits of SLT-II varients predom-
inantly bind to the larger globotetraosylceramide (Gb.)
receptor (7, 8). To date, a variety of SLT-II variant
genes have been cloned from the chromosomal DNA and

noncovalently
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show a very high homology (more than 80~90%) in both
nucleotide and amino acid sequences among them except
for SLT-IIva (1, 3, 15~18, 20, 21, 23).

In this study, we report the existance of SLT-II gene
in a Korean native bovine isolate, E. coli KSC109 (0157 :
H7) strain which considered as an important member of
VTEC (Verotoxin-producing Escherichia coli) and ex-
pression of its structural gene using E. coli host-vector
system.

Materials and Methods

Bacterial strains and plasmids

E. coli KSC109 isolated from feces of healthy Korean na-
tive bovine as described by Cha e al. (in press, 1996. Kor.
J. Vet. Res.), which is an 0157 : H7 serogroup, was used
for the isolation of SLT-II-converting bacteriophage. E. coli
JM109 was used as a host strain for the cloning, sub-
cloning and expression of recombinant DNA. Plasmids
pUC118 and 119, and pUCI18 were used as the vector
plasmids for cloning, subcloning and expression, respec-
tively. M13KO7 helper phage was used in single-stranded
DNA preparation for DNA sequencing. E. coli C600 was
used as the indicator strain for plaque assays and as the
host strain in phage conversion experiments.

Isolation of SLT-II-converting bacteriophage from
E. coli KSC109 strain and preparation of phage
DNA

Isolation of the bacteriophage from E. coli KSC109 was
originally carried out by the procedure (13) as described
previously. E. coli KSC109 cells were grown in 5ml of
the modified LB broth (1% Bacto-tryptone, 0.5% yeast
extract, 0.25% NaCl, 10 mM CaCl, and 0.001% thiamine)
to an optical density of 0.5 at wavelength 600 nm. Cells
were then harvested by centrifugation, resuspended in 5
ml of 10 mM CaCl,, and irradiated with UV light for 1
min to induce phage from E. coli KSC109 cells. The ir-
radiated cells were incubated for 5h at 37°C in the mod-
ified LB broth. After centrifugation, the lysate was ster-
ilized by membrane filtration (0.45 um) and stored at
4°C. The sterilized solution containing phage was ad-
sorbed onto E. coli C600 cells, which were prepared by
the sare procedure as E. coli KSC109 described above
and resuspended with 10 mM CaCl,, for 20 min at 37°C in
the modified LB broth. LB soft agar containing the ad-
sorption mixture (100 ul) was overlayed onto LB agar
plate, and incubated for 18 h at 37°C. Plaques were ob-
tained as the phage solution for phage DNA isolation by
suspension with SM buffer (NaCl 5.8 g, MgSO, 2g, 1M
Tris (pH 7. 5) 50 ml and 2% gelatin per liter). Isolation
and purification of phage DNA were carried out by the
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same procedure using cesium chloride density gradients
as previously described (9).

Cloning of the sit-II by polymerase chain reaction
(PCR) and DNA sequence analysis

Cloning of the sit-II was carried out by PCR using the
purified phage DNA as template and oligonucleotide prim-
ers as to the sequence of the SLT-II gene (&tII) cloned
previously from phage DNA derived from E. coli 933 (4).
The sense primer; 5'-CGGTCGAATTCTCATGCGTCCAT-
TATC-3" (EcoRI site is underlined) and the antisense prim-
er; 5 -AGATTAAGCTTGTTACCCACATACCAC-3'
(Hindlll site is underlined) were used for cloning. PCR am-
plification was carried out using a DNA thermal cycler
(Perkin-Elmer Cetus), with 30 cycles consisting of dena-
turation at 94°C for 30 s, annealing at 55°C for 30 s, and ex-
tension at 72°C for 1 min. The PCR product was purified
from 1.5% agarose gel, and then digested with EcoRI and
Hindlll. The resulting product (1.5 kb) was subcloned into
the corresponding sites on pUC118 and 119 vector
plasmids, and single-stranded DNAs produced on infection
with a helper phage (M13KO7) were used as templates
for DNA sequencing. DNA sequences were determined by
the dideoxynucleotide chain-termination method (19) us-
ing an Autocycle DNA sequencing kit and A. L. F. DNA
sequencer (Pharmacia). Sequences were analyzed using
PC/Gene (Teijin System Technology, Japan).

Construction of an expression plasmid pKSC101

For overexpression of the newly cloned SLT-H gene in
E. coli host strain, an expression plasmid, pKSC101, was
constructed according to the following procedure. The
structural gene coding for A and B subunits of SLT-1I was
amplified by PCR with the cloned 1.5 kb fragment as tem-
plate using two oligonucleotide primers with FEcoRI and
Hindlll sites on the sense and antisense primers, respec-
tively: E101, 5'-TGCTGAATTCTTCAGCCAAAAG-
GAACA-3' (EcoRI site is underlined) and the antisense
primer, 5'-AGATTAAGCTTGTTACCCACATACCAC-3'
(Hindlll site is underlined). PCR amplification was per-
formed by the same method as described above. The PCR
product was purified from 1.5% agarose gel, and then dig-
ested with EcoRI and Hindlll. The resulting product (1.3
kb) was subcloned into the corresponding sites on pUC18
to generate plasmid pKSC101. Finally, the structural gene
(1.3kb) of SLT-II introduced into pUC18 was confirmed
by DNA sequencing.

Expression of the newly cloned SLT-II gene in E
coli cells

E. coli JM109 cells harboring pKSC101, and pUC18 as
control were cultured at 37°C overnight in LB medium
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(1% Bacto-tryptone, 0.3% veast extract, 0.5% NaCl) con-
tamning 0.5% glucose and ampicillin (100 pg/ml of medi-
um). Precultured cells were inoculated (1%) into the
same medium and cultured at 37°C. At Auw..=0.7,
isopropyl-1-thio-B-D-galactopyranoside (IPTG) was add-
ed to the culture to a final concentration of (0.5 mM, and
then cultured for 3h in order to induce expression of
SLT-II gene. After harvesting by centrifugation, the su-
pernatant was filtered with membrane (0.45um), con-
centrated 10-fold on Centricon 30 filter (Amicon) and
used for assaying of cytotoxicity.

Cytotoxicity assays on Vero and HeLa cells

Microcytotoxicity assays were performed as described
previously (2). In brief, Vero and Hela cells were cul-
tured in the minimal essential medium (MEM, Sigma)
containing 5% calf bovine serum, 100 pg/ml of gen-
tamycin and 100 U/ml of penicillin. The concentrated su-
pernatants were added to freshly seeded Vero or HeLa
cells in 96-well microtiter plates (1 Wl of the supernatant
per well in duplicate). The last dilution of the samples in
which greater than or equal to 50% of the Vero or Hela
cells detached from the plastic as assessed by A, meas-
urements was considered the 50% cytotoxic dose (CDy)
per ml of culture. For comparsion of the cytotoxicity for
Vero cells, the original strain, £ coli KSC109 cells were
cultured in the same condition as in the case of E. coli
JM109 cells carrying pKSC101 until optical density at
wavelength of 600 nm was identical for both strains. The
same volumes (10 ml) of cell cultures were harvested,
and the supernatants were filtered, concentrated 10-fold
and used for assaying of cytotoxicity.

Results and Discussion

Cloning of the SLT-1I gene

Two oligonucleotides were designed and used as PCR
primers for amplification of slt-II from SLT-1I-converting
phage DNA. The sense primer is homologous to a region
190~215 nucleotides upstream from the ATG start co-
don of the gene encoding the A subunit of SLT-II, while
the antisense primer is complementary to a region 16~31
nucleotides downstream from the stop codon of the SLT-
II B subunit (4). Thus these primers direct the am-
plification of a 1,460 bp fragment which contains the en-
tire sit-1I operon, including the putative -10 and -35 pro-
moter region. When PCR was carried out using these
primers and the purified phage DNA as template, a sin-
gle band corresponding to about 1.5 kb was amplified(Fig.
1A). Restriction enzyme analysis for 1.5 kb showed the
same pattern as that of the SLT-II gene (slt-II) cloned
previously by Jackson ef al. (data not shown).
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(A) (B)

Fig. 1. Comparison of cytotoxicity of the SLT-II produced in E
coli cells carrymng pKSC101 (lane 1) and in the original strain, E
coli KSC109 (lane 2).

Nucleotide and amino acid sequence analyses

The complete nucleotide and deduced amino acid se-
quences of the 1.5kb was determined (Fig. 2). Two
open reading frames (ORFs) corresponding to the genes
(sit-IIA and sit-1IB) encoding the A and B subunits were
located from nucleotides 198-1,157 and 1,170-1,438,
respectively, within this fragment. Putative Shine-Dal-
garno (SD)  sequences were located immediately
upstream from each ORF. Putative -10 and -35 pro-
moter regions with homology to the consensus hexamers
as reported previously (10) were also located ap-
proximately 85~117 bp upstream from the A subunit in-
itiation codon. Therefore, it is likely that the A and B su-
bunit genes of the SLT-II are independently translated
from a polycistronic messenger RNA synthesized under
the control of « promoter located 5' to the sequence en-
coding the A subunit as in the case of SLT-II family.

Comparsion of the nucleotide and predicted amino acid
sequences of §t-1IA and s/-1IB with those of others in the
SLT-II family revealed completely identical homology with
SLT-II cloned from bacteriophage DNA of E. coli 933
derived from a patient with hemorrhagic colitis (Table 1).
However, compared with other SLT-II genes cloned from
the chromosomal DNAs of VETC, SLT-1I gene shared
very high homoiogies except for SLT-IIva, with more than
94% and 83% identities for A and B subunits, respectively,
at the nucleotide and protein levels. Of them, the sequence
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EeoRI

GAATTCT! CATGCBTCCATTATCTSCATTATGCETTGT TAGCTCAGCCGGACAGAGCAATTGCCTTCT! GAGCAATCGGTCACTGGTTCBAATCCAGTAC 98
AACGCG(I‘ATAT'lTATI‘TACCAGGCICGCT'!TTGCG[{;CCITTITIATATCTGCGCCGGG]CTGGTGCTGATI'ACTTCAGCCAAMGGAACACCI‘GTAT 197

c
ATGMGTGTATATTAT’[‘I‘AAATGGGTACrGTGCL’rG'ITACTGGGr_TrTTCTTa}m‘ATCCTATTCCCGGGAG'ITT 272
Met|Lys Cys Ile Leu Phe Lys Trp Val Leu Cys Leu Leu Leu Gly Phe Ser Ser Val Ser Tyr Ser Arg Glu Phe 25
T A
ACG ATA GAC TTT TCG ACC CAR CAA AGT TAT GTC TCT TCG TTA AAT AGT ATA CGG ACA GAG ATA TCG ACC CCT CIT 347
Thr Ile Asp Phe Ser Thr Gln 8ln Ser Tyr Val Ser Ser Leu Asn Ser Ile Arg Thr Glu Ile Ser Thr Pro Leu 50
GAA CAT ATA TCT CAG GGG ACC ACA TCG GTG TCT GTT ATT AAC CAC ACC CCA CCG GGC AGT TAT TIT GCT GTG GAT 422
Glu His Ile Ser Gln Gly Thr Thr Ser Val Ser Val Ile Asn His Thr Pro Pro Bly Ser Tyr Phe Ala Val Asp i
ATA CGA GGG CTT GAT GTC TAT GAG GCG CGT TTT GAC CAT CIT CGT CTG ATT ATT GAG CAA AAT AAT TTA TAT GIG 497
1le Arg Gly Leu Asp Val Tyr Gln Ala Arg Phe Asp His Leu Arg Leu Ile Ile Glu Gln Asn Asn Leu Tyr Val 100
AR
BCC GGG TTC GTT AAT ACG GCA ACA AAT ACT TTC TAC CGT TTT TCA GAT TTT ACA CAT ATA TCA GTG CCC GGT GTG 572
Ala Gly Phe Val Asn Thr Ala Thr Asn Thr Phe Tyr Arg Phe Ser Asp Phe Thr His Ile Ser Val Pro Gly Val 125
ACA ACG GTT TCC ATG ACA ACG GAC AGC AGT TAT ACC ACT CTG CAA CGT GTC GCA GCG CTG GAA CGT TCC GGA ATG 647
Thr Thr Val Ser Met Thr Thr Asp Ser Ser Tyr Thr Thr Leu Gln Arg Val Ala Ala Leu Glu Arg Ser Gly Met 150
CAA ATC AGT CGT CAC TCA CTG GTT TCA TCA TAT CTG GCG TTA ATG GAG TTC AGT GGT AAT ACA ATG ACC AGA GAT 722
Gln Ile Ser Arg His Ser Leu Val Ser Ser Tyr Leu Ala Leu Met Glu Phe Ser Gly Asn Thr Met Thr Arg Asp 175
GCA TCC AGA GCR GTT CTG CGT TTT GTC ACT GTC ACA GCA GAA GCC TTA CGC TTC AGG CAG ATA CAG AGA GAA TIT 797
Ala Ser Arg Ala Val Leu Arg Phe Val Thr Val Thr Ala Glu Ala Leu Arg Phe Arg Gln Ile Gln Arg Glu Phe 200
CGT CAG GCA CTG TCT GAA ACT G6CT CCT GTG TAT ACG ATG ACG CCB GGA GAC GTG GAC CTC ACT CTG AAC TGG GGG 872
Arg G1n Ala Leu Ser Glu Thr Ala Pro Val Tyr Thr Met Thr Pro Gly Asp Val Asp Leu Thr Leu Asn Trp Gly 225
CGA ATC AGC AAT GTG CTT CCG GAG TAT (GG GGA GAG GAT GGT GTC AGA GTG GGG AGA ATA TCC TTT AAT AAT ATA 047
Arg Ile Ser Asn Val Leu Pro Glu Tyr Arg Gly Glu Asp Gly Val Arg Val Gly Arg Ile Ser Phe Asn Asn Ile 250
G c T T
TCA GCG ATA CTG GGG ACT GTG GCC GTT ATA CTG AAT TGC CAT CAT CAG GGG GCG CST TCT GTT CGC GCC GTG AAT 1022
Ser Ala Ile Leu Gly Thr Val Ala Val Ile Leu Asn Cys His His Gln Gly Ala Arg Ser Val Arg Ala Val Asn 275
GAA GAG AGT CAA CCA GAA TGT CAG ATA ACT GGC GAC AGG CCT GIT ATA AAA ATA AAC AAT ACA TTA TGG GAA AGT 1097
Glu Glu Ser Gln Pro Glu Cys Gln Ile Thr Gly Asp Arg Pro Val Ile Lys Ile Asn Asn Thr Leu Trp Glu Ser 300
A c G
AAT ACA GCT GCA GCG TTT CTG AAC AGA AAG TCA CAG TIT TTA TAT ACA ACG GGT AAA TAA AGGAGTTAAGC|ATG|AAG 1174
Asn Thr Ala Ala Ala Phe Leu Asn Arg Lys Ser Gln Phe Leu Tyr Thr Thr Gly Lys —— Met|Lys 2
T c
AAG ATG TTT ATG 6CG GTT TTA TTT GCA TTA GCT TCT GIT AAT GCA ATG GCG GCG GAT TGT GCT AAA GGT AAA ATT 1249
Lys Met Phe Met Ala Val Leu Phe Ala Leu Ala Ser Val Asn Ala Met Ala Ala Asp Cys Ala Lys Gly Lys Ile 27
A T [ A A 1
GAG TTT TCC AAG TAT AAT GAG GAT GAC ACA TTT ACA GTG AAG GTT GAC GGG AAA GAA TAC TGG ACC AGT CGC TGG 1324
Glu Phe Ser Lys Tyr Asn Glu Asp Asp Thr Phe Thr Val Lys Val Asp Gly Lys Glu Tyr Trp Thr Ser Arg Trp 52
C A A A G c
AAT CTG CAA CCG TTA CTG CAA AGT GCT CAG TTG ACA GGA ATG ACC GTC ACA ATC AAA TCC AGT ACC TGT GAA TCA 1399
Asn Leu Gln Pro Leu Leu Gln Ser Ala Gln Leu Thr Gly Met Thr Val Thr Ile Lys Ser Ser Thr Cys Glu Ser 77
Him[ll

GGC TCC GBA TTT GCT GAA GTG CAG TTT AAT AAT GAC TGA GGCATAACCTGATTCBTGGTATGTGGGTAACAAGCTT 1475
Gly Ser Bly Phe Ala Glu Val Gln Phe Asn Asn Asp — B9

Fig. 2. Agarose gel (1.5%) electrophoresis and ethidium bromide staining of PCR products amplified for cloning (A) and expression (B) of
SLT-II gene. The size of the PCR products was determined by their relative electrophoretic mobilities compared to ADNA fragments dig-

ested with Shl.

homology of SLT-II with SLT-II variant from bovine was
more than 95% at both the nucleotide and protein levels.
This result indicates a difference in the sequences of SLT-
II genes between bacteriophage and chromosomal DNAs.
The A and B subunits of SLT-II possessed signal peptides
of 22 and 19 amino acids, respectively (shown as vertical
arrows in Fig. 2), which were identical to the signal pep-
tides of the SLT-II family. Separation of the signal pep-
tides from the mature polypeptides at putative E. coli sig-
nal peptidase cleavage sites (13) resulted in the processed
SLT-IIA and B subunits of 297 and 70 amino acids with a
calculated molecular weight of 33,135 and 7,817, respec-
tively.

Expression of the SLT-II gene in E. coli
In order to induce overexpression of the SLT-II gene
using E. coli host-vector system, the structural gene of

SLT-II was amplified as a single band with size of 1.3 kb
by PCR (Fig. 1B). This product includes the structural
gene of SLT-II except for promoter region. This frag-
ment was introduced into pET-3d vector plasmid which
includes T7 promoter with the strongest transcription ac-
tivity, and transformed into E. coli BAL21(Lys) which is
a host strain for pET-3d vector. However, it was im-
possible to obtain transformant containing the plasmid in-
serted with SLT-II gene. Although there is no direct evi-
dence to explain this problem, this may be due to an ex-
pression of SLT-II gene by the leakage of T7 promoter
activity before host cells harbouring the plasmid inserted
with SLT-II gene proliferate completely. Therefore, The
1.3kb fragment was introduced into pUC18 vector
plasmid with the Jac promoter, and an expression vector
for the SLT-II gene, plasmid pKSC101, was constructed.
Consequently, the SLT-II gene was expressed not as a
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Table 1. Comparison of the nucleotide and predicted amino acid
sequences of the A and B subunits of the SLT-II gene from E. coli
KSC109 with those of the SLT-II family

% Homology”

?LTI_IVI Nucleotide sequence predicted amino acid
amey A subunit B subunit A subunit B subunit
SLT-II 100 100 100 100
(E. colit KSC109)
SLT-1I (E. coli 933)° 100 100 100 100
SLT-Iv 94.4 835 941 86.4
SLT-lva 68.1 79.3 68.7 829
SLT-1lc 99.5 95.5 100 96.7
SLT-0X3 96.0 86.6 95.6 88.6
SLT-0X3/2 99.3 95.2 99.4 96.6
SLT-1I/0111 95.9 86.6 95.6 88.6
SLT-ll¢ (¢ freundii) 98.8 05.9 98.4 96.7
SLT-11/048 99.6 98.9 100 98.9
SLT-II/Ent 99.2 99.3 99.1 98.9
VT2vha 99.2 95.9 99.1 96.7
VT2 variant 98.7 95.0 99.3 96.6
(pKTN1054)

" References indicated SLT-II family are follows : SLT-1I (4), SLT-
[Iv (22), SLT-Ilva (1), SLT-IIc (19). SLT-0X3 (16), SLT-0X3/2
and SLT-1/0111 (17), SLT-Ilc from C. freundsi (20), SLT-11/048
(14), SLT-1i/Ent (15), VT2vha (3), VT2 variant from pKTN1054
(6).

" Values represent percent homology with the indicated sequences
from the A and B subunits genes of SLT-II from E. coli KSC109.
“The revised nucleotide sequence is deposited with the EMBL/

GenBank/DDBJ databases under accession number X07865.
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protein fused with B-galactosidase but as a homogeneous
protein in E. coli cells harboring pKSC101, and ex-
pression of the gene in pKSC101 is able to be induced by
the addition of an inducer, IPTG. E. coli cells carrying
pKSC101 grew well in medium containing 0.5% glucose
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Fig. 4. Cytotoxicity of the SLT-Il for Vero (A) and HeLa cells
(B). Cytotoxicity assays were carried out using SLT-II produced
m E. cali cell carrying pKSC101 or pUCIS as control.
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Fig. 3. Nucleotide and the deduced amino acid sequences of SLT-IL Structural gere encoding SLT-II is composed of A subunit

(nucleotide sequence from 198 to 1,157) and B subunit {(nucleotide sequence from 1,17

10 1,438). The numbering of nucleotides starts at

the 5' terminus of the gene encoding SLT-IL and that of amino acids at the N-terminus of SLT-I. The deduced amino acid sequence is
shown beneath the nucleotide sequence. The column of numbers at the right indicates the position in the nucleotide and amino acid se-
quence at the end of each line. Single underlines indicate a promoter sequences (-33 and -10 regions) and double underlines represent a
Shine-Dalgarno sequence (SD). Rectangles indicate an initiation codon (ATG) of A and B subunits. Nucleotides shown above the und-
erlined one indicate a position different from the sequence of SLT-II variant (E. coli KY-019) from bovine (6). Vertical arrows indicate

cleavage sites of A and B subunits by signal peptidase.
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in the absense of IPTG, and the production of SLT-II
was induced with IPTG for 3h. The SLT-II expressed
by the induction of IPTG was secreted into the culture
medium and the supernatant showed a strong cy-
totoxicity for Vero and HeLa cells, while no cytotoxicity
was detected in E. coli cells harboring only the vector
plasmid (Fig. 3). In addition, as shown in Fig. 4, SLT-II
overproduced in E. coli cells carrying pKSC101 exhibited
1000-fold higher cytotoxicity for Vero cells than that
from original strain, E. coli KSC109. This result indicates
that SLT-II produced in E. coli cells carrying pKSC101
was correctly processed to an active mature form by
cleavage of SLT-II signal peptide and secreted ex-
tracellularly.

In conclusion, this study indicates that E. coli KSC109
isolated from Korean native bovine feces is carrying the
SLT-II gene responsible for HUS and infant diarrhea,
and healthy domestic animals may serve as an important
reservior of human pathogens.
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