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Affiliation : Faculty of Tropical Medicine
Mabhidol University (Before September 30, 2002)
Faculty of Allied Health Sciances, Thammasat University (After
September 30, 2002)
E-mail Address : tmwcc@mahidol.ac.th
tmwcc@yahoo.com

Project Period : 3 years (August 15, 2000 to August 14, 2003)

Subproject |

Development of a Ready- to- Use Diagnostic Test Kit for Leptospirosis

Hybridomas secreting specific monoclonal antibodies (MAb) to all members of
the genus Leptospira (clone LF9) and those that are specific only to the pathogenic
species (clones LD5 and LE1) were produced. MAb LF9, which was immunoglobulin
G1 (lgG1), reacted to a 38-kDa component of the sodium dodecyl sulfate-
polyacrylamide gel electrophoresis-separated whole-cell homogenates of all Leptospira
spp., while MAb LD5 and MAb LE1, which were IgG1 and IgG2a, respectively, reacted
to the 35- to 36-kDa components of homogenates of all serogroups of the pathogenic
species of Leptospira. The MAb LD5 was used in a dot blot-enzyme-linked
immunosorbent assay (dot-ELISA) for detecting Leptospira antigen in urine samples
either singly collected or serially collected from four groups of patients diagnosed with
leptospirosis, i.e., group 1: 60 patients clinically diagnosed leptospirosis using WHO
criteria. They had had fever for the average of 2.97 days before hospitalization. Single
urine samples were collected from individual patients upon hospital arrival and before
any treatment; group 2 included 8 clinically diagnosed patients. Urine samples were
collected from them three times, i.e. days 1, 7-19 and 22-38; group 3 were 36
clinically diagnosed leptospirosis patients. Urine samples were collected on days 1, 2, 3,
7 and 14 of hospitalization and group 4 were 22 patients whose samples were either

culture positive for Leptospira spp. or MAT positive. Urine samples were collected from
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them on days 1-7. The serum samples of patients were tested serologically by IgM
dipstick assay, indirect immunofluorescence assay (IFA), and/or microscopic
agglutination test (MAT). Urine samples of 26 patients diagnosed with other illnesses

and 120 healthy individuals serve as controls.

For the first group of patients, their blood samples taken at the first day of
hospital arrival and 5, 6 or 7 days later revealed cumulative positivity at 53.85% by IgM
dipstick and 40% by MAT (the results were obtained about 4 months after sending the
sera). Their single urine samples collected on the first day of hospitalization gave
61.67% positivity by MAb based-dot-ELISA and the test time was only 1-2 hours. For
the second group of patients, who had been ill for an average of 6.9 days before
hospitalization, the MAT were positive for 4 of 8 (50%) patients, while the Leptospira
antigenuria tested by the MAb based-dot-ELISA was positive for 62.5%, 100% and
100% of the urine samples collected on days 1, 7-19 and 22-38, respectively. For the
third group of patients who were 36 clinically diagnosed leptospirosis and who had been
ill for an average of 3.4 days before hospitalization, the IgM dipstick (tested twice), IFA
and MAT were positive for 83.3%, 70% and 85.7% of patients, while the Leptospira
antigenuria tested by the MAb based-dot- ELISA was positive for 75%, 88.9%, 97.2%,
97.2% and 100% on days 1, 2, 3, 7 and 14 of hospitalization, respectively. All but 1 of
11 patients whose serum samples collected on the first day of hospitalization were IgM
seronegative, were positive by urine antigen test on day 1. This is a strong evidence
that detection of antigen in urine can provide diagnostic information that could be useful
in directing early therapeutic intervention. For the fourth group of patients who had
been ill for an average of 4.2 days before hospitalization, the cumulative positivity of
MAT (tested twice on two serum samples and the results were obtained after 4 months)
was 72.7% and the Leptospira antigen was found in 77.3%, 81.8%, 95.5%, 100, 100,
100, and 100% of the patients’ urine samples collected on days 1, 2, 3, 4, 5, 6, and 7 of
hospitalization, respectively. Leptospira antigenuria was found in 3 of the 26 patients
diagnosed with other illnesses (3 clinically diagnosed melioidosis) and 1 of the 120
healthy controls. Western blot analysis revealed that the samples really contained
Leptospira specific antigens. The detection of antigen in urine by the monoclonal
antibody-based dot-ELISA has high potential for rapid, sensitive, and specific diagnosis

of leptospirosis at a low cost.
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Besides urine antigen detection, we have developed an antigenemia detection
assay in the form of PAb-MAb sandwich ELISA. The test revealed 100% specificity and
sensitivity when buffy coat + plasma of patients who were MAT and IFA positive for

leptospirosis were tested.

The urine antigen detection assay was also applied to study leptospirosis in

cattle. The experiments and their results are the following:

Forty-five serum samples of leptospirosis suspected cattle [(serum MAT titer >
1:50 as tested by the National Institute of Animal Health (NIAH)] were re-tested by MAT
using a larger panel of live Leptospira serovars. On the day of serum collection, urine
samples from these cattle were also collected for Leptospira culture, dark-field
microscopy plus Fontana’s Silver staining and Leptospira antigen detection by dot-
ELISA. Serum and urine samples from twenty healthy cattle were used as negative

controls.

Thirty of 45 (66.67%) serum samples of leptospirosis suspected cattle were
positive by the re-tested MAT. Among them, 40% had antibodies to serovar hardjo,
26.67% of them had antibodies to serovar ranarum and sejroe, while antibodies to
serovars ballum, hyos and wolffi were found in 16.67%, 13.33% and 13.33%,
respectively. Fifty percent of the MAT positive serum samples revealed antibodies to
more than one Leptospira serovar. All serum samples of the 20 healthy cattle were

negative by MAT.

Dark-field microscopy for direct visualization of Lepfospira in the freshly
collected urine samples after centrifugation and Fontana’s Silver staining revealed that
12 of 45 (26.7%) contained Leptospira spp. Among these 12 samples, Leptospira could
be cultured from 6 of the different aliquots of same urine samples. Dot-ELISA for

Leptospira antigen detection was positive for 21 of 45 (46.67%) urine samples

Thus, the diagnostic sensitivity, diagnostic specificity, accuracy, and positive
and negative predictive values of the dot-ELISA in comparison with the DFM were
100.0%, 72.72%, 80.00%, 57.14% and 100.0%, respectively; and when compared with
the culture method, the figures were 100.0%, 61.54%, 66.68%, 88.51% and 100.0%,
respectively. There were 9 urine samples which were dot-ELISA positive but DFM

negative. Similarly, there were 15 samples which were dot-ELISA positive but culture
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negative. All urine samples showing uncomformed results by dot-ELISA and DFM or
culture were subjected to PCR using a pair of oligo-nucleotide primers designed from
Leptospira 16S RNA, in order to detect the DNA of the organisms. It was found that all
of the 21 dot-ELISA positive urine samples revealed Leptospira DNA amplicon (331 bp)
by PCR which confirmed that the results of dot-ELISA antigen detection results were
correct. Moreover, Leptospira DNA was detected by the PCR in one of the dot-ELISA
negative, DFM negative and culture negative urine sample. The urine sample was
MADLF9 based dot-ELISA positive for non-pathogenic Leptospira spp. antigen,
indicating that the PCR detects both pathogenic and non-pathogenic Leptospira DNA
while dot-ELISA detects only pathogenic Leptospira antigen. The diagnostic sensitivity,
diagnostic specificity, accuracy, and positive and negative predictive values of the dot-
ELISA in comparison with the PCR were 95.45%, 100.0%, 97.77%, 100.0% and
95.83%, respectively. The DNA amplification by PCR could detect Leptospira DNA in
semen specimens (30%) in this study. It is, therefore, useful for the screening of a
semen in semen bank for work on artificial insemination of cattle. Dot-ELISA was not
reactive when tested on urine samples of 20 healthy cattle which indicates 100%

specificity of the assay.

Dot-ELISA detects only pathogenic Leptospira antigen at the diagnostic
accuracy equal to PCR. The dot-ELISA is rapid, easy to perform and relatively and
arbitrarily inexpensive. It appears to be a very useful test for diagnosis of leptospirosis

in cattle where this disease predominates.

The dot-ELISA has been formulated into a test kit called “Lepto-Dot” for
detection of antigenuria while the sandwich ELISA has been formulated into “A
plate sandwich ELISA” for antigenemia detection. Both test kits are now ready for

marketing.

Subproject Il

Development of Diagnostic Method for Enterohemorrhagic Escherichia coli (Shiga

toxin producing-E. coli) Infection

Hybridomas secreting monoclonal antibody (MAb) to lipopolysaccharide (LPS)
of enterohemorrhagic Escherichia coli (EHEC) serogroup O157 and Shiga toxins 1 and

2 and their A and B subunits were produced. The mono-epitope specificities of the MAb
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were screened using the homologous antigen and a wide range of heterologous
antigens. The MAb to O157 LPS and MAbs to A-and B-subunits of Stx-1 and Stx-2
were used in a dot-ELISA for the detection of their respective antigens in stool rectal
swab samples collected from patients with diarrhea. The MAb-based dot-ELISA, when
performed in double-blinded manner, was positive for 9 samples (5 Japanese and 4
Thai samples) of 628 patients with diarrheas. Bacterial isolations from the dot-ELISA
positive samples revealed 1 sample with non-O157, stx-1, stx-2" E. coli, 2 samples with
0157, stx-1, stx-2" E. coli, 1 sample with 0157, stx-1", stx-2" E. coli, 1 sample with
0157, stx—1+, stx-2' E. coli, and 4 samples with untypeable E. coli. The results of the 5
Japanese samples tested by the culture and isolation method and the dot-ELISA were
conformed. However, the 4 stool samples of the Thai patients were found to harbour E.
coli but the serotyping was not performed. The MAbO157 dot-ELISA positive sample
was subjected to Western blot analysis and O157 lipopolysaccharide was revealed. The
3 samples which were Stx2 positive by dot-ELISA were subjected to Verocytotoxic
assay which the positive results were obtained indicating the presence of Stx. The dot-

ELISA was negative for other samples.

Shiga toxin producing-Escherichia coli (STEC) has not yet been identified as an
important etiologic agent of human disease in Thailand. To evaluate the potential for
STEC to contribute to human disease in Thailand, 139 fecal samples were collected
from healthy cattle from 5 different provinces and the isolated bacteria were analyzed by
genotypic and phenotypic methods for STEC. Of 139 samples, 27 (19.4%) were
positive for stx1 and/or stx2 by multiplex polymerase chain reaction, or for 0157
lipopolysaccharide (LPS) by immunoassay. Isolates positive for stx and/or O157 were
subdivided into 49 strains that varied in the presence of the virulence determinants:
stx1'/stx2" (22 strains), stx2' (22 strains), stx1' (4 strains), and 0157 LPS (1 strain).
Within these 49 distinguishable strains, other virulence determinants varied as follows:
hlyA™ (77.6%), eae” and tir (4.1%), and katP" (6.12%). The most predominant profile
(22 isolates) was stx1'/stx2’, eae, tir, etpD’, hlyA’, katP. For further characterization of
the isolated strains 2 molecular typing assays, plasmid profiles and ERIC PCR, were
performed. The results suggest that the genetic and phenotypec profiles of STEC

associated with human disease are not prevalent at this time in cattle in Thailand.

The antigen detection assay, i.e. dot-ELISA is easy to perform and relatively

inexpensive compared to the culture, verocytotoxic assay and DNA amplification (PCR)
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methods. The procedure requires only 90 min; thus, the results are useful for treatment
indication. The dot-ELISA provides multi-sample testing at a single time without
significant increase in the turn around time. It does not require additional equipment
and does not produce large quantities of contaminated waste. Most of all, the test using
a cocktail of MAbs to the A-and B-subunits of both Stx offers detection of the respective
antigens in clinical specimens of patients infected with non-O157 Shiga toxin-producing

bacteria.

Subproject Il

Preparation of oral cholera vaccine component and efficacy testing of a new

vaccine adjuvant

Recombinant V. cholerae toxin co-regulated pili (TcpA) and cholera toxin (CT)
clones were produced. An oral cholera vaccine made up of three Vibrio cholerae
antigens, i.e. recombinant toxin co-regulated pili (rTcpA), procholeragenoid (P) which is
a heat treated-high molecular weight CT, and lipopolysaccharide (LPS) has been
formulated into six different formulations. Eight-week-old Wistar rats were divided into
nine groups. The first group received the oral vaccine 1 consisting of the three antigens
(rTcpA, P and LPS) associated with a liposome (L) and bacterial CpG-DNA
(ODN#1826), whereas the rats of groups 2 and 3 received oral vaccines 2 and 3
consisting of the liposome-associated three antigens with and without non-bacterial
CpG-DNA (ODN#1982), respectively. Rats of groups 4 received oral vaccine 4
consisting of the three antigens mixed with the ODN#1826 whereas rats of groups 5
and 6 received oral vaccines 5 and 6 consisting of the three antigens with and without
ODN#1982, respectively. Rats of groups 7, 8 and 9 received oral placebos, namely
ODN#1826 (CpG), liposomes (L), and vaccine diluent, i.e. 5% NaHCO3 solution,
respectively. All vaccines were given orally in three doses at 14-day intervals. It was
found that liposomes and ODN#1826 in vaccine 1 displayed better adjuvant properties
in terms of evoking the highest immune response to V. cholerae antigens compared to
other vaccine formulations and placebos, as measured by the appearance of antigen-
specific antibody-producing cells in the intestinal lamina propria. The immunogenicity in
the order of magnitude of immune response: V1>V2=V3>V4>V5=V6>V7=V8=V9. The
results of this study indicate that CpG-DNA and liposome may be effective as a mucosal
adjuvant and a delivery vehicle, respectively, for an oral vaccine. Similar vaccine

formulations should be tested in humans.
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Executive Summary

Subproject |

Development of a Ready- to- Use Diagnostic Test Kit for Leptospirosis

Hybridomas secreting specific monoclonal antibodies (MAb) to all members of
the genus Leptospira (clone LF9) and those that are specific only to the pathogenic
species (clones LD5 and LE1) were produced. MAb LF9, which was immunoglobulin G1
(IgG1), reacted to a 38-kDa component of the sodium dodecy! sulfate-polyacrylamide gel
electrophoresis-separated whole-cell homogenates of all Leptospira spp., while MAb LD5
and MAb LE1, which were IgG1 and IgG2a, respectively, reacted to the 35- to 36-kDa
components of homogenates of all serogroups of the pathogenic species of Leptospira.
The MAb LD5 was used in a dot blot-enzyme-linked immunosorbent assay (dot-ELISA) for
detecting Leptospira antigen in urine samples either singly collected or serially collected
from four groups of patients diagnosed with leptospirosis, i.e., group 1. 60 patients
clinically diagnosed leptospirosis using WHO criteria. They had had fever for the average
of 2.97 days before hospitalization. Single urine samples were collected from individual
patients upon hospital arrival and before any treatment; group 2 included 8 clinically
diagnosed patients. Urine samples were collected from them three times, i.e. days 1, 7-19
and 22-38; group 3 were 36 clinically diagnosed leptospirosis patients. Urine samples
were collected on days 1, 2, 3, 7 and 14 of hospitalization and group 4 were 22 patients
whose samples were positive either by culture for Leptospira spp. or by MAT. Urine
samples were collected from them on days 1-7. The serum samples of patients were
tested serologically by IgM dipstick assay, indirect immunofluorescence assay (IFA),
and/or microscopic agglutination test (MAT). Urine samples of 26 patients diagnosed with

other ilinesses and 120 healthy individuals serve as controls.

For the first group of patients, their blood samples taken at the first day of
hospital arrival and 5, 6 or 7 days later revealed cumulative positivity at 53.85% by IgM
dipstick (tesed twice at 5-7 days interval) and 40% by MAT (the results were obtained
about 4 months after sending the sera). Their single urine samples collected on the first
day of hospitalization gave 61.67% positivity by MAb based dot-ELISA and the test time
was only 1-2 hours. For the second group of patients, who had been ill for an average of
6.9 days before hospitalization, the MAT were positive for 4 of 8 (560%) patients, while the
Leptospira antigenuria tested by the MAb-based dot-ELISA was positive for 62.5%, 100%



and 100% of the urine samples collected on days 1, 7-19 and 22-38, respectively. For
the third group of patients who were 36 clinically diagnosed leptospirosis and who had
been ill for an average of 3.4 days before hospitalization, the IgM dipstick (tested twice),
IFA and MAT were positive for 83.3%, 70% and 85.7% of patients, while the Leptospira
antigenuria tested by the MAb based dot- ELISA was positive for 75%, 88.9%, 97.2%,
97.2% and 100% on days 1, 2, 3, 7 and 14 of hospitalization, respectively. All but 1 of 11
patients whose serum samples collected on the first day of hospitalization were IgM
seronegative, were positive by urine antigen test on day 1. This is a strong evidence that
detection of antigen in urine can provide diagnostic information that could be useful in
directing early therapeutic intervention. For the fourth group of patients who had been il
for an average of 4.2 days before hospitalization, the cumulative positivity of MAT (tested
twice on two serum samples and the results were obtained after 4 months) was 72.7%
and the Leptospira antigen was found in 77.3%, 81.8%, 95.5%, 100, 100, 100, and 100%
of the patients’ urine samples collected on days 1, 2, 3, 4, 5, 6, and 7 of hospitalization,
respectively. Leptospira antigenuria was found in 3 of the 26 patients diagnosed with
other illnesses (3 clinically diagnosed melioidosis) and 1 of the 120 healthy controls.
Western blot analysis revealed that the samples really contained Leptospira specific
antigens. The detection of antigen in urine by the monoclonal antibody-based dot-ELISA

has high potential for rapid, sensitive, and specific diagnosis of leptospirosis at a low cost.

Besides urine antigen detection, we have developed an antigenemia detection
assay in the form of PAb-MAb sandwich ELISA. The test revealed 100% specificity and
sensitivity when buffy coat + plasma of patients who were MAT and IFA positive for

leptospirosis were tested.

The urine antigen detection assay was also applied to study leptospirosis in

cattle. The experiments and their results are the following:

Forty-five serum samples of leptospirosis suspected cattle [(serum MAT titer >
1:50 as tested by the National Institute of Animal Health (NIAH)] were re-tested by MAT
using a larger panel of live Leptospira serovars. On the day of serum collection, urine
samples from these cattle were also collected for Leptospira culture, dark-field microscopy
plus Fontana’s Silver staining and Leptospira antigen detection by dot-ELISA. Serum and

urine samples from twenty healthy cattle were used as negative controls.
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Thirty out of 45 (66.67%) serum samples of leptospirosis suspected cattle were
positive by the re-tested MAT. Among them, 40% had antibodies to serovar hardjo,
26.67% of them had antibodies to serovar ranarum and sejroe, while antibodies to
serovars ballum, hyos and wolffi were found in 16.67%, 13.33% and 13.33%, respectively.
Fifty percent of the MAT positive serum samples revealed antibodies to more than one

Leptospira serovar. All serum samples of the 20 healthy cattle were negative by MAT.

Dark-field microscopy for direct visualization of Leptospira in the freshly collected
urine samples after centrifugation and Fontana’s Silver staining revealed that 12 of 45
(26.7%) contained Leptospira spp. Among these 12 samples, Leptospira could be
cultured from 6 of the different aliquots of the same urine samples. Dot-ELISA for

Leptospira antigen detection was positive for 21 of 45 (46.67%) urine samples.

Thus, the diagnostic sensitivity, diagnostic specificity, accuracy, and positive and
negative predictive values of the dot-ELISA in comparison with the DFM were 100.0%,
72.72%, 80.00%, 57.14% and 100.0%, respectively; and when compared with the culture
method, the figures were 100.0%, 61.54%, 66.68%, 88.51% and 100.0%, respectively.
There were 9 urine samples which were dot-ELISA positive but DFM negative. Similarly,
there were 15 samples which were dot-ELISA positive but culture negative. All urine
samples showing uncomformed results by dot-ELISA and DFM or culture were subjected
to PCR using a pair of oligo-nucleotide primers designed from Leptospira 16S RNA, in
order to detect the DNA of the organisms. It was found that all of the 21 dot-ELISA
positive urine samples revealed Leptospira DNA amplicon (331 bp) by PCR which
confirmed that the results of dot-ELISA antigen detection results were correct. Moreover,
Leptospira DNA was detected by the PCR in one of the dot-ELISA negative, DFM
negative and culture negative urine sample. The urine sample was MAbLF9 based dot-
ELISA positive for non-pathogenic Leptospira spp. antigen, indicating that the PCR
detects both pathogenic and non-pathogenic Leptospira DNA while dot-ELISA detects
only pathogenic Leptospira antigen. The diagnostic sensitivity, diagnostic specificity,
accuracy, and positive and negative predictive values of the dot-ELISA in comparison with
the PCR were 95.45%, 100.0%, 97.77%, 100.0% and 95.83%, respectively. The DNA
amplification by PCR could detect Leptospira DNA in semen specimens (30%) in this
study. It is, therefore, useful for screening of a semen in semen bank for the work on
artificial insemination of cattle. Dot-ELISA was not reactive when tested on urine samples

of 20 healthy cattle which indicates 100% specificity of the assay.
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Dot-ELISA detects only pathogenic Leptospira antigen at the diagnostic accuracy
equal to PCR. The dot-ELISA is rapid, easy to perform and relatively and arbitrarily
inexpensive. It appears to be a very useful test for diagnosis of leptospirosis in cattle

where this disease predominates.

The dot-ELISA has been formulated into a test kit called “Lepto-Dot” for
detection of antigenuria while the sandwich ELISA has been formulated into “A plate
sandwich ELISA” for antigenemia detection. Both test kits are now ready for

marketing.

Subproject I

Development of Diagnostic Method for Enterohemorrhagic Escherichia coli (Shiga

toxin producing-E. coli) Infection

Hybridomas secreting monoclonal antibody (MAb) to lipopolysaccharide (LPS) of
enterohemorrhagic Escherichia coli (EHEC) serogroup O157 and Shiga toxins 1 and 2
and their A and B subunits were produced. The mono-epitope specificities of the MAb
were screened using the homologous antigen and a wide range of heterologous antigens.
The MADb to O157 LPS and MAbs to A-and B-subunits of Stx-1 and Stx-2 were used in a
dot-ELISA for the detection of their respective antigens in stool rectal swab samples
collected from patients with diarrhea. The MAb-based dot-ELISA, when performed in
double-blinded manner, was positive for 9 samples (5 Japanese and 4 Thai samples) of
628 patients with diarrheas. Bacterial isolations from the dot-ELISA positive samples
revealed 1 sample with non-O157, StX-1+, stx-2" E. coli, 2 samples with 0157, stx-1, stx-2"
E. coli, 1 sample with 0157, stx-1, stx-2" E. coli, 1 sample with 0157, stx-1", stx-2 E.
coli, and 4 samples with untypeable E. coli. The results of the 5 Japanese samples
tested by the culture and isolation method and the dot-ELISA were conformed. However,
the 4 stool samples of the Thai patients were found to harbour E. coli but the serotyping
was not performed. The MAbO157 dot-ELISA positive sample was subjected to Western
blot analysis and O157 lipopolysaccharide was revealed. The 3 samples which were Stx2
positive by dot-ELISA were subjected to Verocytotoxic assay which the positive results
were obtained indicating the presence of Stx. The dot-ELISA was negative for other

samples.
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Shiga toxin producing-Escherichia coli (STEC) has not yet been identified as an
important etiologic agent of human disease in Thailand. To evaluate the potential for
STEC to contribute to human disease in Thailand, 139 fecal samples were collected from
healthy cattle from 5 different provinces and the isolated bacteria were analyzed by
genotypic and phenotypic methods for STEC. Of 139 samples, 27 (19.4%) were positive
for stx1 and/or stx2 by multiplex polymerase chain reaction, or for 0157
lipopolysaccharide (LPS) by immunoassay. Isolates positive for stx and/or O157 were
subdivided into 49 strains that varied in the presence of the virulence determinants:
stx1'/stx2" (22 strains), stx2" (22 strains), stx1 (4 strains), and 0157 LPS (1 strain).
Within these 49 distinguishable strains, other virulence determinants varied as follows:
hlyA" (77.6%), eae” and tir (4.1%), and katP" (6.12%). The most predominant profile (22
isolates) was stx1'/stx2’, eae, tir, etoD, hlyA", katP. For further characterization of the
isolated strains 2 molecular typing assays, plasmid profiles and ERIC-PCR, were
performed. The results suggest that the genetic and phenotypec profiles of STEC

associated with human disease are not prevalent at this time in cattle in Thailand.

The antigen detection assay, i.e. dot-ELISA is easy to perform and relatively
inexpensive compared to the culture, Verocytotoxic assay and DNA amplification (PCR)
methods. The procedure requires only 90 min; thus, the results are useful for treatment
indication. The dot-ELISA provides multi-sample testing at a single time without
significant increase in the turn around time. It does not require additional equipment and
does not produce large quantities of contaminated waste. Most of all, the test using a
cocktail of MAbs to the A-and B-subunits of both Stx offers detection of the respective
antigens in clinical specimens of patients infected with non-O157 Shiga toxin-producing

bacteria.
Subproject Il

Preparation of oral cholera vaccine component and efficacy testing of a new vaccine

adjuvant

Recombinant V. cholerae toxin co-regulated pili (TcpA) and cholera toxin (CT)
clones were produced. An oral cholera vaccine made up of three Vibrio cholerae
antigens, i.e. recombinant toxin co-regulated pili (rTcpA), procholeragenoid (P) which is a
heat treated-high molecular weight CT, and lipopolysaccharide (LPS) has been formulated

into six different formulations. Eight-week-old Wistar rats were divided into nine groups.



Xiv

The first group received the oral vaccine 1 consisting of the three antigens (rTcpA, P and
LPS) associated with a liposome (L) and bacterial CpG-DNA (ODN#1826), whereas the
rats of groups 2 and 3 received oral vaccines 2 and 3 consisting of the liposome-
associated three antigens with and without non-bacterial CpG-DNA (ODN#1982),
respectively. Rats of groups 4 received oral vaccine 4 consisting of the three antigens
mixed with the ODN#1826 whereas rats of groups 5 and 6 received oral vaccines 5 and 6
consisting of the three antigens with and without ODN#1982, respectively. Rats of groups
7, 8 and 9 received oral placebos, namely ODN#1826 (CpG), liposomes (L), and vaccine
diluent, i.e. 5% NaHCO3 solution, respectively. All vaccines were given orally in three
doses at 14-day intervals. It was found that liposomes and ODN#1826 in vaccine 1
displayed better adjuvant properties in terms of evoking the highest immune response to
V. cholerae antigens compared to other vaccine formulations and placebos, as measured
by the appearance of antigen-specific antibody-producing cells in the intestinal lamina
propria. The immunogenicity in the order of magnitude of immune response: V1>V2=V3>
V4>V5=V6>V7=V8=V9. The results of this study indicate that CpG-DNA and liposome
may be effective as a mucosal adjuvant and a delivery vehicle, respectively, for an oral

vaccine. Similar vaccine formulations should be tested in humans.

Keywords : Leptospirosis, Leptospira spp., hybridoma, monoclonal antibodies,
enterohemorrhagic Escherichia coli, Shiga toxin, Vibrio cholerae, cholera,

vaccine, ELISA, diagnosis, genetic engineering, adjuvants
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mjuﬁ 2 leSuuandiauwnsmusiedsldl3lualnlounaznauin non-CpG-DNA
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I.  NIILNIZLAYY Leptospira spp. serovars @19 €) LNDLAILNUD WAL LAZNIILAILN

heterologous antigens

Leptospira serovars @14 9 UazuUAfsEdn 9 ANl Janadousssan Nlndu

LaundawlulasiniIsstasn 1 Hlaugad I lwa1319n 1.1

(2
a A

1641 Leptospira 10 seed cultures NTNINNNITNINLIANRATANTUANNTUNAZLRDI LN
IMIILREINITRALAR? (liquid medium) fa EMJH (Ellinghausen, McCullough, Johnson and Harris)

medium LazASILTIATIMAT (semisolid medium) Aa EMJH + 0.2% bacto-agar (semisolid EMJH)

219190 1 lbN1LA 9T Leptospira

1. Liquid medium

SR BI T oTRaRLAY B0 EMJH medium uiisils 2 §aufia EMJH basal medium Wazsin
#uflu supplements S9Usznauee bovine serum albumin (BSA), pyruvate, Tween-80, Ca™, Mg,
Mn"™, cu™, zn™ uaz vitamin B12 vilwUseanidelasnisnsasans supplements Hw sterile filter
membrane ﬁﬁ“ﬂm(ﬂ pore size 0.22 pum ‘ﬂé'amﬂﬁ?ulﬁu supplements ¢4 G]aﬂu EMJH basal medium
(FuM39aiTadan autoclave @ 121/blinch” Wi 15 W) lusassin 1:10 uazrowtinlulsle
@maaaun’au'jwﬂaa@mﬂmsﬂmﬁaﬂ@Uﬁ'}"l,ﬁauﬁqm%{]ﬁﬁaa 57 Su wwilaidnannidaud

F9AuIN 4°C auninazinan ke
2. Semisolid medium

WAIBNLAN DY liquid medium WHAKNAN bacto agar (Difco, USA) 0.2% 14 EMJH basal medium
Wa991N autoclave M 121 lbfinch’ Wi 15 Wfiuaa salﬁ@uaaﬁqmﬁgﬁ@‘iﬂndw 55°C  9LAu
supplements aduaNIREANAL  wUdldanaan weeaar 5 Na. WMTwUdlEveea  @eerineltadny
sedaszSsaen v iinasonma fslslwudesn anniuamaseumywdanannidaaunawiills
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N3 culture W38 subculture Vlﬂﬂ%'a@?aaﬁﬂﬁaﬂmﬂm:ﬁmﬁaaammn 134893710 bacteria

A a dly 1 a a a dl U dy d? . v
aunnofiauaziasednsg aanm widulaluanwisriienldiaaate Leptospira |6

Tunsdimsiudmeinaiatianwzdeldls supplemented EMJH semisolid medium #d)
81 5-Fluorouracil (5-FU) 200 pg/ml Wawagdls &1 medium #llums subculture 1eld EMJIH
liquid medium $8997n subculture §DILAENITD Leptospira Vlf?ﬁaqmﬁgﬁ 28-30°C lufifla dwiuie
Leptospira ‘ﬁ%ﬁﬁmL@%U&ILLauaL%uLL@ia: serovars fful,ﬁa culture 194 stationary phase LA
Wz 7-14 Tu) ﬁaommmn@@hUﬂﬁaaﬁgammﬁ"ﬁﬁ@ dark-field 13 bacteria Thadurielda
NFoYULAZABINAFDUABUANT harvest 1a8nNNT streak culture 9L Tryptic Soy Agar (TSA) slant
w&in TSA 11 incubate # 37°C Uszanm 3-7 3w e lwunleinie Leptospira 310 culture laidin1s

Uwaulae bacteria 7Had% 9 uaziTa:

{ o A [
I NSAI8N Leptospira homogenates LLaZ homogenates 91N bacteria % ‘) 1254 Sanade

LAz

W Leptospira spp. serovars @19 9 7 subculture 131w liquid EMIH 1Juiam 7-14 5% wniln
7 10,000 x g #1 4°C 1luran 30 wiftuaziiudsdaninnas 3 ass rewinly sonicate A 20 kHz 7 4°
C. 5wl 3 a39 s luminwinuss (dry weight) uazSanmlaséin

§1%50 homogenates TasuuAfiSaesg Aidudoaniu Tagsin packed bacterial cells 716t
Myt overnight broth culture 41 suspend Twinauriowsialy sonicate

Extracts 289 386199 l¢Zaunannnsuingeaasnmsunng extract vas3ninadslésy
PMNWNRNMINIRITIA 83321Ia mﬂ%ﬁa%ﬁﬂmua:'ﬁwﬁ’ﬂﬂaﬁ ACITANEAIUASOY URIINLAE
ufien 1@ (Candida albicans) \#3U31n in vitro culture 18U NRIARIIENBHDL 984l mﬂ%wga%a
Inen amsnadamIuAng YRANNaNRaa LA TaaNL@IN homogenate EWLASINULUATILTE

@149
a =S 1 &
. wandvanaatdaraillaalils

31  lalulaawrawaw@uad (Monoclonal anitibodies; MAb)

MAb AlElunsisehianuanzdailia Leptospira Wazi@38NaN hybridomas 2 clones fa
clone LF9 W&z clone LD5 Uadu3®n Science Development and Management Ltd. NINN lagsi
LIARUBINIFDI LI ALl flasks NTBIMITIRBILTA8 RPMI-1640 A1 supplemented @38 7%

bovine serum (BS) T 5% CO, incubator



M13197 1.2 Characteristics 2a3lalulaauwauau@uad (MAb) LF9 uaz (MAb) LD5

Hybridoma Ig isotype Reciprocal indirect ELISA
titer*
H-chain L-chain
LF9 Y1 kappa 512
LD5 Y1 kappa 1,024

* Reciprocal indirect ELISA titer against homologous antigen of the spent culture medium when the cells have

grown to stationary phase



1 37°C Wawmastasydulaidunuaziivszas stationary phase WAALAU culture superatants 32a'173
v pool 289 MAb gauLasly flasks LeNtRedsa U lasdnawsRaoas braiadll characteristics
289 MAb 910 clone LF9 (MAb LF9) Laz clone LD5 (MAb LD5) lauaasi3luasen 1.2

& MAb LF9 uaz MADb LD5 lUnasauale3® dot-blot ELISA (8 11.2.2) dauaudlanyas

i \ a A a aa A v A A &
Leptospira serovars 619 9 wazwaudiauiiaionannuuailizedu 9 This Sanads uazzen (ldsag
31991 1.1) W1 MADb LF9 fanuianzeaisia Leptospira 1) serovar uaz ki react dauaudianain
WuANISEak 9 (FUN 1.1, lanes B 289 Blocks | Waz Il) TILFAIANUANIZUEY MAD LF9 da
Leptospira homogenates 184N serovars \anamauey dot-blot ELISA &% MAb LD5 1uazl#
Ufisenanizde weudlauway Leptospira serovars Ninalsatinuusazla react nUuauGIUBES
non-pathogenic serovar L4 L. biflexa serovar patoc (Eﬂ“?‘l 1.1, lanes C v84 Blocks | uaz Il) Lae

LAUALIBINNLTEEW 9

\{ovin MAb LF9 uaz MAb LD5 'livin Western blot analysis NU SDS-PAGE separated-
homogenates U84 Leptospira serovars 14 9 WU71 MADb LF9 react Nu component tszunmh 38 kDa
783 homogenates 3NN serovar ﬁg\‘i pathogenic serovars Lz non-pathogenic serovars (L% L.
biflexa serovar patoc) W@ reaction pattern CUANGAWNN® NE1IAE \iia MAb LF9 react fu
homogenates Va3 pathogenic serovars ﬁ]zﬂi’mgl,flu doublets U843 upper Lae lower bands (Eﬂﬁ 1.2,
Block I, lanes B, C L8z E) LL(iiLfia react NULAWALIUVD non-pathogenic strain CEARRTHN upper band

Wi (3L 1.2, Block |, lane D)

MAb LD5 1#Uffi3enlu Western blot analysis @39@umnibiszanme 35.5-36 kDa a9
LOUALAWNLAILUNN pathogenic serovars (Ellﬁ 1.2, Block Il, lanes B, C s E) uiazlidl reaction

ALLAWALININN non-pathogenic serovar (Eﬂﬁ 1.2, Block Il, lane D)

"fim;ﬂvl,@i”d"n MAb LF9 9818130 react MNULAUAWINN Leptospira NN serovars BE79
wrzinzaslasla react nuLauALanTaITEdY 9 NlilT Leptospira luvmefi MAb LD5 'lai react nu

\Tedu 9 71 lild Leptospira uaz'lal react "ULauAIUVEY non-pathogenic Leptospira

Tunuidstudalyldls MAb LD5 Sallannuianizda pathogenic Leptospira S1ILNaIUTR
aitaslsandlaalllsds laamsanianuandianluaiaidainsianieg



3.2 Polyclonal antibodies (PAb)

16 immunized n3zeng (ﬁﬂﬂffﬂﬂizmm 2.5 Alan3n) @28 heat-killed whole cells Leptospira
serovar icterohaemorrhagiae 134704 150 g 14 1 wa. normal saline solution (NSS) NLEWLRDE
marginal ear vein BaIINNTHEATBNFBIATIEIY route LENUATLERALIWEY TagtuIzasvneans
Sentinonlszanmsassendk MuandonlulasfisasSunm 300 ug usslaafisuySunm 600 ug
W8N 7 Sl test bleeding wazs@sulUasramszauneondvedlasis indirect ELISA (I15a
12 11.2.1) da homologous antigen WUl titer 1:409,600 (4,096,000 EU/mI) Fsianzifananiiala
nszenpUSinasszanm 50 ml won@sufiuliiu antiserum sie Leptospira nasanniulinszengwn
Tulsafpsdainasasiszanm 1 1daw uf13915% booster dose e 1.2 mg T 1 mi NSS WLFwAon
"qmaaul,‘ﬁlal,ﬂu source 284 antiserum WAz bALATHN immunoglobulins lasnsanazna  rabbit
antiserum 628 saturated ammonium sulphate WA2IUEN IgG 20NUNA83D protein-A affinity column

chromatography wal5tTu polyclonal antibodies (PAb) &1%5U antigen detection assay #a L1/
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gllﬁ 1.1 Dot-blot ELISA results showing specificities of MAb LF9 and MAb LD5 against boiled

homogenates of various Leptospira serovars

Rows 1 to 7 of “Block I” were blotted with antigens of serovars cynopteri (strain 3522C),
andamana (strain CH11), bangkok, grippotyphosa, hebdomadis, javanica and icterohaemorrhagiae

(positive control), respectively; row 8 was blotted with PBS (negative control)

Rows 1 to 7 of “Block II” were blotted with antigens of serovars autumnalis (strain Akiyami
A), bullum, djasiman, saigon, wolffi, patoc and icterohaemorrhagiae (positive control); row 8 was

blotted with PBS (negative control)

Strip A was reacted with culture supernatant of P3x-63-Ag8.653 myeloma cells (Ab
negative control); strips B and C were reacted with MAb LF9 and MAb LD5, respectively

Note: MADb LD5 did not react to homogenate of serovar patoc (non-pathogenic) in strip C, row 6 of

Block I
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Western blot (WB) patterns of MAb LF9 and MAb LD5 against SDS-PAGE-separated

homogenates of Leptospira spp. (Blocks | and I, respectively)

Lanes B, C, D and E contain SDS-PAGE homogenates of L. interrogans serovar
icterohaemorrhagiae, L. biflexa serovar andamana (strain CH11), L. biflexa serovar

potoc (strain Patoc 1) and L. interrogans serovar djasiman, respectively
Lanes A contain SDS-PAGE-separated standard molecular weight markers
Numbers at left of each block indicate moleculat weights in kDa

MAb LF9 also reacted to homogenate of non-pathogenic serovar patoc (lane D, Block I)

but only reveals upper band of the doublet

MAb LD5 did not react to homogenate of non-pathogenic serovar patoc (lane D, Block

I



. @A2081989A5I
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4.1 M2YWFINININNKBE (human specimens)
Human specimens Nk lun33ulassnstesd 1 Usenaudae

- a8z 1NaaTI9% Leptospira antigen WaziNaLW1ZLRe Leptospira
- Fresh blood N8l T8 Leptospira
- Clotblood LWauanLa1GIu

- Heparinized blood \WalAL buffy coat WASWANENIEIMIUATIANT Leptospira

antigen
- Cerebrospinal fluid (CSF) Lﬁal,wm,ﬁm Leptospira

. 1 dy [ & 1 v o A
Specimens Lﬁﬂ?%LLUGLﬂ%ﬁW&Jﬂ@‘N@’J N ad

3.1.1 Specimens angihsfunndifadomuaimimaadinindulsanyloslyls
GG

eaAa o

3.1.2 Specimens mﬂ;&“ﬂaﬂ‘ﬁLLW‘nmumsmummma:/‘vﬁaiﬂsmmnamaﬁad

Uhuamyinduldifiesanlseaunliloedleslylsds
3.1.3 Samples :nawdn@f lidernsthele
4.1.1 rgﬂ'm Leptospirosis

U . . < U = & ] > [ [
Hile  leptospirosis  Lugthedsluwnuunndnlsmeamuudiludanialunmeaziusen
Woawile falvswenunaveuunin Isweaumns uazlsiweunadaniaguanami

Heulamuiengihuaulaaluls@ald clinical criteria waz score awWuL World Health
. . v 1 a A/ 1 Q = 1
Organization (WHO, 1982) Ao Part A score baun ﬂmﬁimgmmuazmmuamaﬁﬁ]ﬁ;uuﬂumu (2
Azuuw) A NN 38.5°C (2 Azuun) Aanda (conjunctival suffusion) NIEBITY (4 Azlun) Harms
YpITTUURNDI (4 Azuwn) Lrananuiie lasanwizassdanduiiionad (4 azuum) mﬂpjﬂmﬁmms
. A s A o & ) o A av
3 8814 A adn HenmInmdanad thandutiiasinnuld 10 azuun a@dw (1 azuwn) §lwle
IEGRH (albuminuria) %30 nitrogen retention (2 AZLLLbL) ;&”ﬂmﬁﬁﬂmuu clinical features 26 Azl
wIaunnfiadndu “presumptive leptospirosis” wananiealt part B score wae part C score 289

WHO (1982) 8n¢ias misliazuun parts B uaz C ddaife part B (ludayamiszunaineldun



a A o v o o . e Aa & i \ o o X o & ao A
a1dwuazlamangthezdudanuundaialanidize Leptospira 154 vinaaw inwn 1asdad udinia
a & A o o a o A . Y ) o o © & a o ¢ v ed g o
\Auquiln WIaFNREAWAINT contaminate 67 Leptospira SNKETINGAT/HAa i nda I uTalen
et mﬂ;\J}"ﬁ'gmﬁﬂs:i’@uaﬂamaé’aﬂm’ﬂﬁ 10 AZUWUY E1NTU part C lFLA HANNTATIY specimens

R L A . . i . A o !
mad;ﬁlﬂw“m\‘l serology \TUID microscopic agglutination test (MAT) 9 WHO (1982) nMWAHa21 AN
\lu single serum specimen uaz'ld titer §4 (> 1:200) lun1Inasaudis MAT THazuu® 10 AZUH U
1 titer @1 (< 1:200) TAATLUL 2 AZUUK WATEIRINIIAATIV paired serum specimens WU rising titers
1% 10 Azuun t;jﬂmﬁ Parts A + B + C {azuun 25 wiannninnetdu “presumptive leptospirosis”

Ytheh score TewiNg 20-25 Dol “possible, uncomfirmed leptospirosis”

dtheviagunuaungrinevasgihodusendiinlasems  monasannuwndguidyld

Aa % SR o 6 Aada a e v & a .
a'ﬁmﬂﬁmmmmqﬂszaoﬂLLamﬁmwaamnw lag/laiFulubusan (informed consent)

%

;jﬂamaﬂimavlﬂi's%a fusulassnisdasn 1 uwuiailn 6 nga a9il

miuﬁ 10§ 60 318 (A9 1.3) INTTIWNLIRVEULA A3m3TuAe wisuwng ou
%) W%V!@TILLazmdm’m’]muﬁ]m Taswns laiiy single urine samples WaZ clot blood samples Lﬁlalﬂ/
Phgludslsamweuialuiuusn (ssnenuiazauunin) nauladsumssne (D1) Iﬂmjﬂwﬂ@wi{ﬁwm
wd 2-5 Ju (@dp 2.97 5u) deuldlseneuns diheldsumaifiadsameinislasld criteria a4
WHO 'létAu urine samples l& freezer —20°C "L’?LLa:@iam"L@TdaVLﬂmmmLLauaLauﬁmﬂ%fﬁga%’s
Ineuazduiinlulall amzsmaasiuaian IrIneasuRes NN &% serum samples VL@TE]ﬂ
NAROURIY IgM dipstick (U3HN Organon, Belgium) fiaudsliwn MAT titer lawn=4i IgM dipstick 1¥wa
7N ﬁguﬂm@m:i’uaamﬁmmﬁamaansu%mmaﬁmmwnﬁ Fanmumslu 4 1doudesn wionas
9N lapfiodn MAT low titers @@ 1:100-1:400 uaz MAT high titers @8 > 1:400 (Iﬂi@g}mjuﬁ 3

A28))

n@:uﬁ 2: (il 8 My NNIFINGILIRUAIIT SIRTAUATTEN (3197 1.4) ;Eﬂayﬂajuf:ﬁ
ldudn 511 5% (10d 6.9 Sw) ldAudeausndsuussifu urine samples lui’umﬂﬁgﬂaﬂﬂka
WeNLNa (D1) Waztfiy follow-up urine samples 8n 2 ASIlut95UA 7-19 (F1) uaziuit 22-38 (F2)
AURAL ;jﬂmmiufﬁﬁ MAT titer > 1:320 w38l > four-fold rising titer laansasialag WHO

Leptospirosis Reference Culture AUTLNALULTDTLAUG

n@:uﬁ 3 : $199% 36 au nlaswenuaTauunin (15197 1.5) l@Ay urine samples w3
wsnfluTsswenunauaziiiu follow-up samples Twinfl 2, 3, 7 uaz 14 e ldinuay 1-8 Ju (1a&y
3.4 1) %%'uﬁtﬁui’mmngﬂmaauﬁm IgM dipstick 2a9U5%% Organon, Belgium lunydifidsulal
NALIN baad bl confirm @28 IFA test ﬁquﬁ%wmmaﬁmmwvﬁ ;jﬂaalﬂﬂ@ﬁ%%’ﬂ%fmnﬂmﬂﬁﬂia
WENLNAARAaUIE IgM dipstick ﬁ]xgﬂmztﬁamﬁamm?ﬁu%ﬁasJ IgM dipstick Bnassnitalusui



5, 6 e 7 Walikauinfazgnasly confirm @i IFA test iuiu Siuvasgihoflnauinlas igv

dipstick w8z IFA 92na9daT1awn MAT titers 6ia'ld &34 urine samples 4 D1, D2, D3, D7 uaz D14
= o ¢, o ' a add o & VA

gﬂmu"l'm -20°C G‘fimam"lﬂgﬂao"lﬂmnmLLau@lLﬁmiﬂmﬁwwwmmumlm fa MAb based dot-blot

ELISA ﬁmﬂ?"mfga%ﬁwmua:ﬁuﬁﬂﬂaﬁ AT TANRASLUATOU VRIINLIRLURAR

nzjan?i 4: wm 22 Mo NnlneeTIingueNTnd Qﬁmmjwﬁﬁmmsﬂmmuﬁa 1-
15 5% (@AY 4.2 %) (@199 1.6) VL@‘TLﬁUﬂaa’nzﬁy’dLL@i’)’uLLiﬂﬁVlﬁJIwwmmmm:nni’u andoiuf 7
(D1, D2, D3, D4, D5, D6 uaz D7) Tunsldvimamziannidoauszmiasinludunas (cerebro-
spinal fluid; CSF) se wanannfigeaiaw MAT titers Iudsufiifiusasassae luuusn (1% sample)

Wz Ui 5, 6 WIn 7 (second sample) §7¢

najm?i 5: (i 45 Mo Anlsswenaveuuin Faunndifiaduauennislag WHO
criteria Indwatloslulsds gﬂwﬂﬁjuf:ﬁvlﬁmuﬁa 1-8 ¥ (@AY 3.34 ) (@397 1.7, 1.8, 1.10,
111 usz 1.12) IHALESY 41 8 wargan 34 318 uastlasndz 45 1o laaTaw IgM eie
Leptospira A IgM dipstick @373 IFA Laz MAT titers LﬁuLaquﬁJmﬁ;&lﬁ 1 WATATIIPLEUALINIUT
S0 a1397 1.7 war 1.10 luwmswn @990 1.8 uaz 1.11) uazluilaaniz (@19sh 1.12) Tag
sandwich ELISA

1 A:I U ai 6Aa A o 1 | . . o
ﬂQ&I‘YI 6: Eﬂwmmwmuwm%ﬂu leptospirosis MWW 3 18 ‘ﬂ’mINWU’]U’]ﬂ&JWﬁ’W
dmiaunmoiun gthe 3 moil 1Wnauan Leptospira hemoculture uaz MAT titers latane
heparinized blood \AY plasma W8 buffy coat WWalddn samples F1AIVATIIM Leptospira

antigenemia 1ag sandwich ELISA
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Informations of the 60 patients who were presumptively diagnosed leptospirosis (first batch)
and the results of serological assays

WHO criteria of leptospirosis Diagnosis of Dipstick
y Daysof  Clinical findings Epidemiological  Laboratory findings Final leptospirosis for IgM
~ fever before (part A score) factor(s) (part C score) score by WHO
hospital (part B score) Reciprocal ~ Score criteria
arrival MAT titer
B >20 10 200 2 >32 presumptive nd
4 21 10 800 10 41 presumptive —
4 >20 10 1,600 10 >40 presumptive +
3 >20 10 200 o >32 presumptive +
4 >20 10 800 10 >40 presumptive +
3 22 10 100 2 34 presumptive -
3 25 10 800 10 45 presumptive +
3 25 10 100 2 37 presumptive -
2 >20 10 200 2 >32 presumptive nd
5 21 10 800 10 >41 presumptive +
3 >20 10 400 10 >41 presumptive i
3 >20 10 200 2 >32 presumptive +
3 25 10 400 10 45 presumptive +
14 B >20 10 200 2 >32 presumptive %
15 4 >20 10 400 10 >40 presumptive -
16 3 >20 10 400 10 >40 presumptive nd
7 3 >20 10 100 2 >32 presumptive +
18 5 >20 10 200 2 >32 presumptive nd
e 19 3 >20 10 800 10 >40 presumptive nd
20 3 >20 10 200 2 >32 presumptive *
E 21 3 >20 10 100 2 >32 presumptive +
22 2 >20 10 200 2 >32 presumptive nd
23 2 >20 10 400 10 >40 presumptive +
24 4 25 10 100 g >37 presumptive +
25 2 >20 10 - 0 >30 presumptive +
i 26 3 25 10 - 0 35 presumptive *
B 27 2 >20 10 — 0 >30 presumptive —
B 28 3 >20 10 - 0 >30 presumptive +
& 20 2 >20 10 — 0 >30 presumptive —
30 3 >20 10 - 0 >30 presumptive -
A 4 >20 10 — 0 >30 presumptive -
32 3 25 10 = 0 35 presumptive +




Informations of the 60 patients who were presumptively diagnosed leptospirosis (first batch) and
~ the results of serological assays (continued)

WHO criteria of leptospirosis
of Clinical findings Epidemiological  Laboratory findings Final score  Diagnosis of
before (part A score) factor(s) (part C score) leptospirosis by Dipstick for igM

(part B score) Reciprocal  Score WHO criteria
MAT titer
3 >20 10 — 0 >30 presumptive i
& >20 10 - 0 >30 presumptive -
3. >20 10 — 0 >30 presumptive -
2 >20 10 — 0 >30 presumptive ¥
2 >20 10 - 0 >30 presumptive -
4 >20 10 — 0 >30 presumptive +
2 >20 10 - 0 >30 Presumptive +
2 >20 10 - 0 >30 presumptive =
2 >20 10 - 0 >30 presumptive —
4 >20 10 - 0 >30 presumptive e
3 >20 10 - 0 >30 presumptive =
3 24 10 - 0 34 presumptive nd
3 21 10 - 0 3 presumptive -
4 >20 10 — 0 >30 presumptive +
2 >20 10 - 0 >30 presumptive +
3 >20 10 - 0 >30 presumptive *
3 >20 10 - 0 >30 presumptive x
74 >20 10 —_ 0 >30 presumptive —
3 >20 10 — 0 >30 presumptive nd
2 >20 10 — 0 >30 presumptive —
4 >20 10 - 0 >30 presumptive -
3 25 10 = 0 35 presumptive =
2 >20 10 - 0 >30 presumptive -
2 >20 10 — 0 >30 presumptive -
3 >20 10 - 0 >30 presumptive' -
2 >20 10 - 0 >30 presumptive -
3 >20 10 - 0 >30 presumptive +
2 >20 10 - 0 >30 presumptive +
9
24/60 28/52
40% 53.85%

nd, not done; +, positive result; —, negative result;

* average days of fever before the hospital arrival



Results of MAT of the clinically diagnosed leptospirosis patients (second batch
patients)

r diagnosed Days of fever before MAT result [rising titer to serovar(s)]
is patient no. hospital arrival

5 bratislava, rachmati, new, and patoc
6 bratislava, new, cynopteri, saigon and patoc
5 bratislava
5 bratislava and patoc
1 —
8 =
8 =-
s =
6.9*
4/8
(50)
tive positivity (%) 4/8 (50)

-+, positive result; —, negative result;
*, average days of fever before the hospital arrival

s
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.6 Results of MAT and culture of specimens of the fourth batch patients

,; Day(s) of fever MAT titer(s) to serovar(s) culture result on
~ before hospital day 1
arrival 1" 2 specimen
4 — 1:1,600 pyrogenes Bl
1 — 0 Bl
4 — 0 Bl
2 - 0 BI
5 — 0 Bl
3 - 0 BI
2 — 0 BI
3 1:200 bratislava 1:1,600 bratislava Bl & CSF
4 = 1:400 pyrogenes CSF
3 — 1:400 sejroe =
6 - 1:400 sejroe =
1 - 1:200 sejroe -
2 — 1:1,600 pyrogenes =
6 1:200 sejroe 1:400 sejroe -
3 1:200 sejroe 1:200 sejroe =
15 1:3,200 bratislava 1:3,200 bratislava -
5 1:1,600 bratislava 1:1,600 bratislava e
4 1:200 saigon 1:400 saigon =
9 - 1:200 saigon -
4 - 1:200 sejroe =
3 - 1:400 bangkok; o
1:3,200 bratislava
4 1:200 bangkok, saigon; 1:1,600 bangkok, sejroe, s
1:1,600 sejroe saigon
a2
e / total 7i22 16/22
31.8 727
e positivity (%) 7122 (31.8%) 16122 (72.7%)

st serum sample; 2" second serum sample: +, positive result; —, negative result; 0, sample not
e; *, days of fever before hospital arrival
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Results of IgM Dipstick, IFA and MAT performed on serum specimens of the clinically
diagnosed leptospirosis patients (fifth batch)

Day(s) of fever 1gM IFA MAT titer(s) to serovar(s)
before hospital
arrival i <l
3 - - B 1:100 copenhageni and saigon
3 = + + 1:400 bratislava
3 - + + 1:100 sejroe
6 - + - 1:100 bangkok, copenhageni and saigon
3 - + + 1:200 sejroe
3 - 0 + 1:100 bratislava
4 + 0 + 1:100 bangkok and sejroe; 1:200 bratislava and
icterohaemorrhagiae: 1:400 rachmati
7 + 0 + 1:100 bratislava; 1:200 saigon
8 + 0 - 1:100 bangkok and sejroe; 1:200 bratislava
4 + 0 + 1:100 bangkok and sejroe: 1:200 bratislava
4 + 0 + 1:200 saigon; 1:400 pyrogenes
4 + + 1:100 pyrogenes and sejroe: 1:200 autumnalis (Akiyami A)

and bratislava

1:100 bangkok and copenhageni: 1:200 sejroe;
1:400 rachmati; 1:800 saigon
1:100 saigon; 1:200 autumnalis (Akiyami A);
1:400 copenhageni; 1:800 bangkok and bratislava

("]
+*
=
+

w
+
=
+

2 + 0 + 1:100 bangkok, sejroe and rachmati; 1:200 bratislava
5 + 0 . 1:200 saigon
3 + 0 + 1:100 wolffi
3 + 0 + 1:100 wolffi; 1:800 bratislava
1 + 0 B =
4 + 0 + -
3 + 0 + -
4 + 0 - 0
4 + 0 - 0
3 + 0 - 0
2 + 0 - 0
2 + 0 - 0
3 + 0 - 0
2 . 0 - 0
2 + 0 - 0
3 + 0 - 0
3 + 0 0 0
2 + 0 0 0
3 + 0 0 0
4 . 0 0 0
4 + 0 0 0
3 + 0 0 0
3 ‘- 0 0 0
4 A 0 0 0
2 - 0 0 0
2 - 0 0 0
3 - 0 0 0
334+
ve / total 32/41 5/5 22/31 18/21
- Positivity 78.0 100 70.9 85.7
e positivity (%) 3241(78.0)  37/41(90.2) 22/31(70.9) 18/21 (85.7)
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Results of IgM Dipstick, IFA and MAT performed on plasma samples of the clinically
gnosed leptospirosis patients (fifth batch)

) m;h"; IgM IFA MAT titer(s) to serovar(s)
ival ol e
= + + 1:100 copenhageni and saigon
= + + 1:400 bratislava
- s + 1:100 sejroe
- + + 1:100 bangkok, copenhageni and saigon
= + ¥ 1:200 sejroe
+ 0 + 1:100 bratislava
+ 0 & 1:100 bangkok and sejroe; 1:200 bratislava and
icterohaemorrhagiae; 1:400 rachmati
i 0 + 1:100 bratislava; 1:200 saigon
+ 0 - 1:100 bangkok and sejroe; 1:200 bratislava
+ 0 + 1:100 bangkok and sejroe; 1:200 bratislava
+ 0 + 1:200 saigon; 1:400 pyrogenes
+ 0 + 1:100 pyrogenes and sejroe; 1:200 autumnalis (Akiyami A) and
bratislava
0 0 + 1:100 bangkok and copenhageni; 1:200 sejroe; 1:400 rachmati;
1:800 saigon
B e e IR Sy
- 0 . 1:100 bangkok, sejroe and rachmati;
- 0 - 1:200 saigon
i 0 - 1:100 wolffi
+ 0 + 1:100 wolffi; 1:800 bratislava
1 & 0 . -
by + 0 + -
; 3 - 0 - -
4 + 0 = 0
4 + 0 % 0
3 + 0 - 0
83 . + 0 & 0
r i + 0 < 0
A3 + 0 e 0
"' + 0 = 0
“ + 0 0 0
3 + 0 0 0
. 0 0 0
p = 0 0 0
= 0 0 0
3 - 0 0 0
g1
26/34 515 7128 18/21
76.5 100 25.0 85.7
%) 26/34 (76.5) 31/34 (91.2) 7/28 (25.0) 18/21 (85.7)

t; —. negative result; 0, sample not available; * , days of fever before hospital arrival



4.1.2 ﬁﬂ?ﬂﬂéuﬂinqu ( Patient controls )

VI,@‘TLﬁué'aaﬂ'wﬂamazmﬂgﬂaﬂﬁﬁvlfﬁuamwwﬂé’lﬁmﬁﬁﬁ]ﬁﬂLﬁaaﬁudﬁﬁm@m
Vl,a\immmmq} (pyrexia with unknown origin; PUO) 31434 26 A NALTHINEILIA
VUl @ouNAEnaINLIT 10 518 L cholangio-carcinoma (CCA) 8 Mugnifiaae
awanmyindu melioidosis (@9 § endemic area adlumeadau) 3 Tewuduiu
a3y 3 T (Wuidesnai3s 1w blood smears) ldaesulsWa 1 31w (antibody-

2

positive) kaz aatanensluldaudiuiu 4 30
41.3 n&jumuquau ( Negative controls )

4.1.3.1 'l urine samples naudn@flidanithola g uaziipfisuw
lunadau (endemic areas vauaUlaaluls@a) 1w 120 318 lasdutlaaizin
-20°C riausdlUnasaumiuaudiauues Leptospira NNAITaaTInmuazduialula

ATALITANFAILUATOU WRINLNFNRAS §283T MAb based-dot-blot ELISA

4.1.3.2 Heparinized blood samples yasaulnaf luaTatematsi Ui
TSINENLIANIINDIRUTITNANRAS WATHNANENTIN 100 AL WENWANFNLAT buffy coat
faillu negative controls lunisasiamiueuditanues Leptospira luiaalasds
sandwich ELISA

42 @29871991N737
421 @ragilaaizuaziaan

4211 eadwaninemiluwlsaallaalulsda (Test samples)

laifuaetnafaauasdaaizaIninuuunaz o N sunany guviludnia

THYI UWATWIWIAVOUUNU IINNNITATIATINVRIINGNAGIBAT microscopic agglutination

test (MAT) lasanniugunwdaiuism@ nwdqdad neenmunsasuazanninl Tt
A ' & o . A acv & ' Y & o 4 A &

2-3 1haw AewiAualedaNanuwIdednuinlenauinuazidudatsditaaiiu

leotospirosis
Inclusion criteria lwn1atanneatlulsaadlaslulsdazlsznavdae

| o d an Y a & . A X

1. 1397 25 @2 mnWﬁuﬁﬁﬂizmmmmgmmﬂmm@L%a Leptospira T416%8
;3amﬂamﬂ'uqmmwﬁmfummﬁ waztila 2-3 L@aunaw 4 MAT titer L¥iNAURIDNINNIN
1:50 wadnaflinuindulse  brucellosis NNNTATINTINMILAT rapid plate

agglutination test



v & Ao Y L e ad

1 AUSTILAzTRENIZINNLNIIARIANWANNIIUNE  MAT  910N13A323LaY
FOUUFUNINEA TUAIT@ dTuldamatilas MAT uaztlasnizsaltasianiidalas
dark-field microscopy (DFM) waziiutdaanizaiuiinaanulin —70°C waltasiam
LauALIRlas3T dot-ELISA lunnuvias

' @ o s Qs 1 v & 1 s 1 ¥

2. Wa3II% 20 @7 AWNITULALINLULNIN T 1 Fawadnakiaul MAT
) @ A ' v & Ao ' = o Y
titers \AuwIagandn 1:50 ldinudTuuazdaazluamagudsiiuuii

4212 eadrsaniflaiiulsamilaalulsda (Control samples)

IaAuiaauazag1IzaInLiILazNada8198: 10 211N WISNLEEINY  test
samples  @9naftlidnsidsifthoidulsantlaaluls@auacdsulinaauiionsia
a8 MAT Imamﬁuqmmwé’mfuﬁom@ Ienuuazinaatnsdsunazlaaiz llasiaig

W@8INY test samples
Processing of cattle samples
n. aagvilaanie

|&ifiu mid-stream urine laaslupaatasadalsiTiAudamy induce ¥iadne
agnz  lagmswiauSiiariaaias  wiaiudaanzanmsansaudndvsdin  noa
Tagnz 1 noa laaslu semisolid EMJH medium wiufiiianisinnzugnuas identify 1aa
Leptospira Usanzluaiauazl EMIH vl@Tgﬂﬁﬂﬂé'uvLﬂﬂ'&ﬁaaﬂﬁﬁ'&msﬁmﬂ%mga%’a
Ineuazduinluladl annsmaasiwaieon YnInosauien NTINNY luwdndeanu
I@U‘lﬂ?mwm%ﬂ%’ummmﬁalﬁqmﬁgﬁmaa specimens uaz EMJH medium ag3zining
25-30°C \flalufiakasfianmsldimaan semisolid EMIH medium li) incubate 7 28-
30°C swtlaszluane sawnitsudafulsn -70°c ieldasaniuondianlas dot-
ELISA anaunitesinliasiavide Leptospira 1aaa3s9a183D dark-field microscopy Was

n38au samples #2833 Fontana’s Silver staining

2. AYIILROA

o A o ' o A . o I & ' [y
#RAIILARLAITIR1Z91N coccageal veins  drplduiuas 18 uaz Usaul#
\Haa lawn venoject tubes Uuuonian@suiivlin -20°C 1Wan13@37310 antibody titers

v

@835 MAT da'll
4.2.2. @12y semens VDI

Quas > 1 1 a Q & ~ ﬁl
1@3u@1atg frozen semen Tadwad 10 a1 daAulile semen bank LNans

MWFULaN (artificial insemination) VaINBINFNLTIEI ﬂmﬂqé’f@’? NITNTWINBATLAE



¢ o . A0 o A @ ad AA & A & .
FURNITU (maEJ’N"I;@%SL"HLWamiwwuﬁ’lﬁwﬁﬁmﬂwa@li’m%ﬁ DNA v83t18 Leptospira 1%

contaminated semen samples

V. M3W1zi%Ba Leptospira 910 specimens 2897138

& A A L. . @ A & ad
NIILNIZLTALUANLILAN clinical specimens maa@ﬂmnmﬂmmﬂmgm (Gold
standard) §1wiumsiiedulianeadaine edelshidie Leptospira \uuuafiFed
@ ! A A A A g & i A A o
wzuenlaanniuuaiSesiadu 9 ann eNrTRTe Leptospira Aaaulsznaufnay

o A a & ; & & oo
Taw ANAWNI L@8NENn wananiiTa Leptospira Ma1wnsiaediagslianuisnzung

o ) PN = ' A A P . A o

wazangldipiamnnTlimanzan Sussadng wialinsUweuves specimen 713N
A o & A A A A a A Y g
W1zl Ted e auuAfilSunIa  saprophytes aung  Fanardrinldnisinnzusnige

& adda
Wﬁ]:‘,Lﬂu’J‘ﬁﬂNﬂ’nwL%W’]:
A

Leptospira lunn93adringiianaladn (low sensitivity) ual
(100% specificity) LazliwsNLkwaw (accurate and definite) mg@ﬁ@nu

U
N13WIEUENLYa Leptospira :NLAannadnile (hemoculture)

lnziReagiBnLEAaaI8 sterile technique 13zaNak 1-2 NA. RUALRDARY

1 semisolid EMJH medium viufi laeld EMJH 3 #aaa (triplicate) MInuadadlt sterile
capillary pipette #ea lag EMJH %aaafl 1 Aualiaa 1 1oa waaaf 2 nuaiian 2 #oa
d' o v A d' U = cl' =3 s 1 o =S t:l' 1
waznaaafl 3 $1uau 3 wea duiinderihy Tuninudaiiuaziwiuneavadfaahls
ailunaan nsealluufigumnil 28-30°C  lunlavinsamagdiundas dark-field

i o & & A A ) A A | v & o o Av &
microscope nﬂaﬂ(ﬂ’]'ﬁLﬂuL’Jaﬁl 2-6 Laak Laa(ﬂa’)uﬂLﬁaaﬂaaﬂiﬂLLmﬂ@’lLLa’JLLﬂﬂTiNLﬂ‘U

13
N13WEUEN Leptospira 3naadwilaanzuasnilg

VUTaFZE9naN9 (mid-stream) Uszanmh 50 Ua. WAL sterile capillary tube
nuailaazadle sermisolid EMJH 1 #a@ Nufl label RaaalTwlasINUNIIWIZLENNN
1R0a wazin luNswasn® a3 LTaly culture v;ﬂé'ﬂmﬁ 2-6 LAa% LTWNW R

fINARaLALN -20°C e ltluwn1yidssiald
VI.  N13A329%1L80 1w culture a2g dark-field microscope

27913 EMJH ﬁﬁlﬁ%ﬂ Leptospira Lﬁ]%fyL@UI@]BQ%ﬁNLLWAWH’n?ju (Dinger’s ring)
I sterile capillary pipette (Z]GIE]’IWNH%L’JEWNLL%’JWIJ’]’J“IJ%%U@ﬂduuﬂi:’ﬂﬂﬁvl,a@? 1 KUQ
(Szﬁmz"i’dhﬂﬁ culture 3 contamination) 1 cover slip Jaasunnaauad medium Wa2%N
laTiadnendns dark-field microscope azuadlfiwia Leptospira REFIALIuLNINAEN

UNASUEITW (spirochete) mumﬁumquﬁﬂmaﬂszmm 0.1 um AaNugtlszune 6-



v é g: v k4 v { =3
20 pm Umpthanilansenisestneldssaidugladoaze (hooks) uaziaRanlnaFinan
lasnanguadlsay 9 uvvaiwedllan (usagIud 1.3)

VIl. n15 subculture B8 Leptospira

Leptospira 3N specimens maagﬂmﬁm’]u'gﬂﬂé’lu semisolid EMJH ¢a3
subculture Iiamsensn3saaaly Sevinlaonsld sterile capillary pipette 9@ medium
U%nm‘ﬁ'ﬁwLm’mﬁmnﬁuﬂszmm 0.5 ¥a. lagadls medium aiaLAad neopeptone
Uszanms 5 wa. lay sterile technique wainluuindi 28-30°C Tufidia 7 55 mng'é'ﬂﬂ%
@28 dark-field microscopy LLﬁ’Jd'}EJL%aﬁ]’m neopeptone 1 WRa a4l semisolid EMJH
wiLuf 28-30°C luidauwdy n3 subculture aztelWle Leptospira Miilw pure

&
culture 4NNVYH

A o . . P g [y
VIIl. mMIsnadaugnaw Leptospira Tw specimens NINELA 2919

1537 direct immunofluorescence I@ﬂﬁwﬁaﬁmﬁaluma@ neopeptone vL‘jJﬁu‘ﬁl
5,000 X g 10 w1#l 9@ supernatant Aaudndu Nss asluly sediment 5 ua. uda 3
Assde NSS ilUTuanugulu Nss 1¥ivindy Standard McFarland no. 0.5 @@L%ﬂ 10
pl noaadlunguuad slide wau ddaslwuiauda fix dasanuiau wua MAb Lawizda
Leptospira (MAb LD5) aslunquiifuanfitan fix agus incubate 1 37°C (Jwaan 30
W &9 slide way 9 a3s @w PBS, pH 7.4, blotdry W&mMEa anti-mouse
immunoglobulins-FITC conjugate 89U% slide Liafi 37°C 8n 30 w1f &19 slide @2y PBS
11 slide M mount éae mounting glycerol i@ slide @28 cover glass LLéT’J@]i’Jﬁ]g}é”m
fluorescent microscope o Leptospira 3:@a& fluorescein ﬂﬁﬂgiﬁlﬁmﬂugﬂ Lyl

=) a A A
PREINLVEI-LRR D



Eﬂﬁ 1.3 NN electron micrograph 283 Leptospira ﬁl.l,ﬂmn’il’mé‘ﬂ'm

Electron microscopy thunwlay a3. g3 lwoed (@19138madzmendinm

WASa% AUSITAFATIVATW)



IX. Serological assays 173791 antibodies 1%§§Nﬂad§ﬂ%ﬂ presumptive

leptospirosis
Microscopic agglutination test (MAT)

NNIATIINRT MAT titer LLAT serovar(s) Tadtﬁa Leptospira ﬁLﬂ%ﬁ’]L%@l“ﬂadI‘iﬂlu
K18 presumptive leptospirosis 1%1@13&ﬂ’1ﬁ5ﬂ§ﬁﬂﬁgl%ﬁﬂmma@%ﬂ’mmﬂﬁ PRI
Pouurin 71 WHO Collaborating Center PLsasuand %%aﬁmﬂem’ﬁ;a%ﬁﬂmuazﬁuﬁ’s
ulafl acnvmaasiuaion I@Uﬁm'}umad;ﬁﬁ'ﬂ Fenamuunsldnannsuazizns

=1 -]
LAEIN
WUANNIIVDI MAT

I living Leptospira lwnziaes iagniitas 26 serovars wananniiegd bk serovars
A ' (Y ° ' ° aaa o . . . Ao
uanlalndludszinalnadis viiudss serovar iU fA3eny serial dilution BaIF3w
U A . . A o @ A & @ Ao @ . . Aa a a
2045119811 heat-inactivate (NafdanaunAwudLs F3ugthe diluton laniiueudued
fia Leptospira serovar lafasyinlw Leptospira serovar ﬁuLﬂﬁzﬁuLﬂuﬂaju
. . . ] < Y ) . i
(microagglutination) Fanaainleneld dark-field microscopy
aa
5013
1. 1@ diuds6an PBS, pH 7.4 1ilu 1:50
2. 99 diluted serum %uARIlUDIANAY 26 NRN NRUAZ 50 LI
3. 1@ living Leptospira Miwizidealilu liquid EMIH (ldsaqda 1y 1w
I 56 T ANRBANI serovar 8z 1 NAN (BaNaz 50 pi) nunangulingunniives 2

7. B1WKNE agglutination @28Naa3 dark-field

4. &5uiildnauanda serovar la tilum titer da serovar T 9 lawvh
serial dilution U89 serum (33370 1:50, 1:100, 1:200 tHudwly ugaLdn serovar fitaalyw
NaLNadll 50 pl Iuﬁquﬁﬁ diluted serum 50 pl LTWA% incubate ﬁqm%gﬁﬁamé’adm
W& titer fia dilution gaqmaa%%’uﬁmmm agglutinate L%a Leptospira serovar ﬁ?u 9 e

50%

X. 25 Immuno-fluorescence assay (IFA)

RANNT

wanfvadludiudihoadloslulsdaazind jiTordenendauvastaidu
. d v =® A { . @ LY .
immune complexes Avadliiugaiia immune complexes angaunuaiy anti-human

immunoglobulins NAeaandln  fluorescein (FITC) waznlasiadie  fluorescence



microscope 1xUTIngnaFasumdidur-nias lasdl anti-human immunoglobulin-FITC
213t anti-human IgM-FITC uaz/ 38 anti-human IgG-FITC Ald &u15aU8N
immunoglobulin isotype vasuaudvedludingilode Leptospira ldanwiiavas FITC
conjugate T9lWnauanlunisnasau

25013

1. WLauALIUYY Leptospira serovar(s) ﬁwui%ﬂummeﬂu endemic area
1149 a1 fix 89U microscopic slide FapANN3DU

2. m@%%’mjﬂ'mﬁﬁama 1:50 U310 10 pl BIUURBALEHALIL lasun slide
@098 positive control («%'%'maa;jﬂaﬂﬁwﬁuLm%'mﬁLﬂ‘fluiimaﬂmvl,ﬂi%a) WA negative
control (;ﬁ%/mmdﬂuﬂﬂa) ﬁﬁ&l@aduuuauawumad Leptospira agl:ﬁ’ssl

3. Uy slide #i 37°C 1w humid chamber 30 WIiu&2819678 PBS oy 9 A39

4. A8@ anti-human immunoglobulin (class specific, i.e. anti-IgM LLag/ %38 anti-
IgG—FITC conjugate) a3uw slide ua21inluauf 37°C n 30 wr# 1 humid chamber &1
slide 628 PBS anwany 9 ﬂ%\‘l blot-dry Fba6 wan1 b mount e mounting glycerol U@
MUY cover slip wati laafnIzndas fluorescence microscope ﬁ'}é‘fi%'maa;jﬂ’m
ﬁlﬁwamﬂﬂm titer l@e¥in serial dilution WRINAFBLWGR: dilution WUULAN titer @@

dilutions goqmaﬁﬁjﬁ5’31ﬁwauaﬂ1uﬂﬁiwaaau

XI. NIINAWIIS monoclonal antibody-based dot-blot ELISA (MAb dot-ELISA) Wa

U
ATV IULBWALIWVBILTD Leptospira hﬁamawmgjﬂ'm

¥
11.1 N13LA38N  detection reagent (monoclonal antibodies I@aNIEABLED

Leptospira)

laiden hybridoma clone LD5 Lﬁlamiwﬁm monoclonal antibodies (MAb) ‘ﬁﬁ]ﬂ“ff
1% detection reagent ¥z MAb 310 clone LD5 (MAbLDS5) lilAsenanzea
pathogenic Leptospira st TuumasAi MAb 911 clone LF9 Iﬁﬂﬁﬁ%mﬁ.ﬁaﬁmmuawu
U84 pathogenic Waz non-pathogenic Leptospira spp. LAWALBANN clone LD5 1Tu V1K

immunoglobulins Fadu isotype AnRAZ&§IRTU functional assay

ija‘ﬁn clone LD5 NﬁLWW:Lgﬂdﬁ]uﬁd stationary phase WU731 spent culture
medium Tiitouandived 10,240 indirect ELISA units (EU) sia 1 am. luwmsldiilu
detection reagent 1aa319W1 Leptospira antigen Tullasizvasdihodids ldiuany
[ NTWU MAb LD5 L 80 EU/WA.



11.2 ELISAs

11.2.1 Indirect ELISA

Coat homogenate 83 Leptospira serovar icterohaemorrhagiae (homologous
antigen) 3@ heterologous antigens (Table 1.1) ANNLTNTY 10 pg #aNa. b carbonate-
bicarbondte buffer, pH 9.6 aalmwiamqﬂu microtiter plates (¥guas 100 pl) )
incubate plate 91 37°C 14 humid chamber (Huaam 2 $alug sh plate Mifiudi 4°C T
A% NTHE19LeN unbound antigen 88N@28 washing buffer fia phosphate buffered
saline (PBS), pH 7.4 #ifl Tween-20 WRwat 0.5% (PBST) LR2¥iI1N1T block unoccupied
sites lURRULARZRQNAIBNITAN 1% bovine serum albumin (BSA) 1u PBS, pH 7.4 a4
lnquaz 100 pl 3 plate 11 incubate #1 37°C 1fuan 1 $2lug §19187 excess BSA
28N¢28 washing buffer AowAuLaniuaffiazaTIam titer USunms 100 ul a9y (serial
dilutions &1%YU immune mouse sera LLa¥ spent culture medium Va4 selected hybridmas
%38 L@y undiluted spent medium a4J hybrids mmwia:‘v\quia screen W1 antibody
producing cells luwdas culture well) Tunday plate i negative control fa spent culture
medium VaJd P3x-63-Ag 8.653 LA blank fa PBS, pH 7.4 a%iﬁ’mnﬂ plate mﬂifu
incubate plate 1 37°C \fuaan 1 Falas iialiiAnUfASonszwinonoudiaud fix 28U
solid surface lunaumiy antibody Mauasly %é’femnﬁ?uﬁwmﬂﬂquﬁw washing buffer
LRILAN  rabbit anti-mouse immunoglobulins (Ig)-horseradish peroxidase conjugate
(Dakopatts Glostrup, Denmark) @4 dilute 1342 1:1,000 ¢78 PBS 713 0.2% BSA uas
0.2% gelatin WaNag a4lUnguAz 100 pl WaNIIN incubate LA 1 Tluaf 37°C 59
819181 excess Ig-enzyme aande PBST Ud2Lfy peroxidase substrate a4lunauaz 100
ul iy plate lufideidwaan 30 wifiugn 16u 1 N NaOH adlunguaz 50 i Lﬁaﬁqﬂ
Uan3en NI plate 11 8114 optical density (OD) VaIUANEHANAIY ELISA Reader
(Multiscan Ex, Labsystems, Helsinki, Finland) wiswalin ELISA titer ez ELISA units
(EU) Tag ELISA titer léilri dilution g9gaues antibody preparation #il% OD > 0.05 Lila
@A OD Udd blank L& negative control ganlUuad &u EU fe ﬂ'%mmﬁaﬂﬁq@maa

LaudvaafisiaslWnauIngle indirect ELISA @a OD > 0.05
11.2.2 Monoclonal antibody-based dot-(blot) ELISA (MAb dot-ELISA)

laWau135 MAb dot-ELISA &wiumImasauanutaniziazUindendruvas
monoclonal antibodies 1 secrete 8any1N hybridomas 614¢ W& Waldasiam

Aa & 3 o ' X a A e g
LOWALANVDILDD Leptospira Iumamaﬂam’szamgﬂ’m iﬁﬂﬂzLaﬂ@N@\‘i@]ale]%



lun3a37130 N WZ189 MAb 8 homologous antigen &9laifiulfASendw
nu heterologous antigens ?J‘Ius] “ONIN Leptospira ffuﬁ’liﬂﬂm‘iﬁmmuaL%%Lﬂunm
30 w1 Aaniiauaundian 3 pl (1 mg/ml) lUweaasu nitrocellulose membrane (NC)
WU 2 %u (duplicates) FIRIUNMIATIIR LD BALIUD D Leptospira spp. Tudzgzuad
HihelE slot-blot machine (BioRad, USA) lums apply detnaiasniz dratiiens
Uszunms 200-300 pl @90 nitrocellulose strip WAz strip laavin duplicates 13w w3
N dot-ELISA Yc]ﬂﬂ%\‘] GaIl positive control fa homogenate %aJ serovar
icterohaemorrhagiae L8z homogenate U84 E. coli 1w negative control Uit NC LN
e Usoslw NC namasBuuns udr3eirluuslu blocking solution @a 5% skim milk 1
PBS, pH 7.4 ﬁqmﬂgﬁﬁauﬂunm 10 w17 #AIINNIUES NC é28 washing buffer A
W&t NC 1 T (Test strip) 1/ incubate 7 MAb LD5 (80 EU/ml) luvasefithdud 2
(control strip) Fsnpamotnadean NC w1 'l incubate i spent medium U84
P3x-63- Ag8.653 Liwlaa1 20 mﬁﬁ'qmﬁgﬁﬁao Wilanuiauaasds NC @28 washing
buffer A Uszunmh 3-4 ﬂ%\‘]LLﬁ’J incubate NC Nu biotinylated rabbit anti-mouse Ig (1:2,000;
Dakopatts) L1381 30 wfiLa819 NC ﬂ%%%ti%LﬁﬂdﬁUﬂ%ﬂﬁau 9N incubate 11
alkaline phosphatase-conjugated streptavidin (1:2,000; Dakopatts) #RIN incubate 20
mﬁﬁqm%gﬁﬁamﬁﬁw NC nn%uﬁm washing buffer A 2-3 ﬂ%v'aua:ﬂ%v'aq@ﬁwﬁwﬁfm
washing buffer B u&211 NC nn%u"LﬂIdlu substrate solution 1381 5 Wl &19 NC
feinauudinsuunszanensaslay wngduiineasiegiedn Uses NC liuksuda
S8 Uil wauan (Huandnuludaanzin wia MAb fUfAstuneudiaufinee
Tfun NC) Aastfiwinassusnmiingadiatomianoniinnliune Test NC SfinEudn
129 BILANA19NEU control strip FIFaEIRTBLARALIWAETUAREA LW Control
NC 1a'lé react nU MAb

11.3  ma@saaaadtdaanzinan1Inagaun Leptospira antigen

ﬁ%m%'uéhasmﬁLﬁumﬂi‘sawmmaﬂuﬁmauuﬁu 60 G18819 (79N 1.3) U

A NTAUINALNNITIWNLIANMITT TRTAUATITFN 8 18t (a7 1.4)
Wii9 aliquots vadudaz@ratanananduly water bath tuanagnaias 20 wf MIdy
L 1 a 6 A o L 1 & 1
mamd&l’g@ﬂimdﬂ 3 132017 @8 (1) YiNa1e endogenous enzymes luaretadsrnly
@uaz interfere NU enzyme 7194 dot-ELISA ¥nldeuwnasnn (2) iNasinTadngg Nana
\lu pathogens uaztuiauagludlasiz vasihosiunua Leptospira §18 Uaz (3)
{ . Y . . v J o % [ a
WD release antigen ihwugaanu1an intact Leptospira TRUNTU BRINNFULEY 2

2ENNY 2 q@ﬁﬁnvlﬂ slot-blot 84U% nitrocellulose membrane 2 T (Test strip WAz
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Control strip) @78t9az 300 pl daya eandnudrlude 1122 udeviasaum
Leptospira antigen ¢alulay MADb dot-ELISA

ﬁ%’m%'ué";azmﬁama:q@'é"ue] nwldhdatness 3-10 wa. WWiluft 12,000 x g
WWuaan 15 win mnf?ug@ supernatant aanlUawnaatlszanm 0.5 wa. Wdwfimasly
fuf 100°C Wflwaan 20 wifinan slot-blot 89Ut nitrocellulose membrane 2 Tw (1%
duplicates; Test strip a2 Control strip) 7881982 200 pl U% NC waazi 1ia NC i
udrsoinleramuendiian Tag3s MAb dot-ELISA siall mytlurile sensitivity 89

NMIAIIIRTLLDUALIULNND W
XIl. N19111 SDS-PAGE wag Western blot analysis (WB)

NMILBNLEUALAWAIE SDS-PAGE ifuﬁﬂu vertical slab gel apparatus (BioRad)
MXITVEI Laemmli (1970) lagls stacking gel 4% UWas separating gel 12.5% n13
transblot LAUALIAILH nitrocellulose membrane 'lé kG358 Towbin et al. (1979) R
27N electrotransblot LaW&ALILAILW NC a2 block NC @28 blocking buffer (3% BSA, 5%
gelatin 1 PBS, pH 7.4) ﬁqmwgﬁﬁaauu rocking platform 1fuaan 1 F2lag 19 NC
@28 washing buffer ua11dag i1 §Asenny antibodies (monoclonal %38 polyclonal)
w1 3lus §19d2e washing buffer SnaSimitaudalik NC vUASEAY rabbit
anti-mouse Igs-horseradish peroxidase conjugate (Dakopatts) 1:1,000 Tu PBS, pH 7.4
W8991N incubate AU substrate 5 W7l U&239819 NC daetinnaw uazUsasliuws Ag-Ab

reactive bands azngliiAndusihaauas

’Lumtrﬁmaaéﬁashoﬂama:;jﬂwﬁﬂﬁﬂgNamimamﬂu culture-negative,
antibody-negative 1§ MAb dot-ELISA positive ﬁu;ﬁ%’a‘lﬁlﬁ Western blot analysis L‘ﬁla
mnﬁuﬂ‘u’jﬂuﬁamawawjﬂamﬁuauﬁmumaoﬁa Leptospira 834 (W3aBniunile wa
MAb dot-ELISA ilu true positive 1al% false positive) lagsindasizdszanas 10 9a. 1
it 12,000 x g tHwasn 30 WAl wasan discard #7% supernatant sanluUifaunua
Wi hauiunaaa luuandis SDS-PAGE fawinly react AU monoclonal antibodies
(MABLD5 w38 MAb LF9) aghslsfialums reveal antigen-antibody band wu lald
reagents wa=3Fmsnenseanliiiniasean Westem blot Masldaunrion ety
sensitivity 283N1INARAL dlasanlinmuinlusedgredasned Leptospira antigen ati
n-1as 1Asdla nande 17 biotinylated rabbit anti-mouse Igs WNi enzyme labelled-
rabbit anti-mouse Igs LLazLﬁaﬁw NC u&1349 react nu streptavidin-enzyme conjugate

v & =] v a o L a .
ANANATINKS URILAN enzyme substrate @1UNIAL WALIN (ﬁLLE]%@]L"D%‘IJE]\‘] Leptospira
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Tuilasnaz) fiszwy Ag-Ab reactive band @396uMtd 35-36 kDa uaz 38 kDa tield
MADbLDS5 a2 MADbLF9 1iw antigen detection reagent MUSIA

Xl NsAeIRINAKA PCR adttasanisiwitlontdaallaalls luilaanzuay

semen bank 289737

13.1 N3 extract DNA 91NQ2081928927

idlatnetfaanzan extract 181 DNA lagld Chelex anuituas Cano et al.
(1993) #IUA8E19 semens b¢ extract lag3d protenase-K treatment, phenol/chloroform

extraction W&z ethanol precipitation (Ausubal et al., 1993) lasiisneaziduaaisa b
N9 extract DNA aniJaanae

ihenadnatlaanzd3anas 1.5 va. anthufi 12,000 x g Wusn 30 wift 7 4°C
141 sediment ﬁ"léfm suspend luﬁﬁﬂé"u 100 pl %a”dﬁ]’mﬁ?mau Chelex (5% Chelex-100)
aalt 200 i wanlwidriulag vortexing ua% incubate i 55°C uwiian 1 Talas wdadu
8n 8 wifl rewinluiinud 12,000 x g Wi 3 Wil ANTWLAD supematant 3 precipitate
¢18 ethanol ludasN&I% absolute ethanol 500 pl @a supernatant 200 pl was 3 M
sodium acetate, pH 4.2 U3anas 20 wi fivl37 -20°C dhwdin wie -70°C 1Hwaa 1 19
Tuatludt 12,000 x g 1lwaan 15 widt tilals DNA anils pellet &9 pellet #itsnsiey
70% ethanol Usasliuisnaniirluazanslu TE buffer 20 pl

N3 extract DNA 910 semen

11 semen sample 134163 500 pl WtTndl 12,000 x g \HJuan 30 w1
sediment 11U suspend lu TE buffer 1ein 10% SDS uaz protienase-K a4l 30 pl uae
3 pl ANEIAL mix lag invert iaaaRaNY 9 %1 Ui incubate 7 55°C uaan 1 39 lug
1§ precipitate ﬁ"l,éi’lﬂ extract 62 phenol L8z chloraform LLé”Jg}@LﬁU%%U% (aqueous) &
“aa@ Eppendorf Baaalnal ¥inns precipitate DNA lasld 3 M sodium acetate, pH 4.6
U531@3 1/10 uas absolute ethanol 153183 2.5 1iwe91501@3 DNA (Auaasnau
-70°C 1w 1 alas s pellet i 12,000 x g 1wam 20 Wit @19 pellet @2e
70% ethanol wdadseslduiadunm 15-30 wift winluazsolusiangm 15

13.2 PCR Primers

el oligonucleotides ﬁad@jlumi amplify Leptospira DNA 1ag generate 31N

rrs gene (16S RNA) fa oligonucleotides A L8z B %\‘J correspond AU nucleotides 38-57
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WAy 348-368 lu primary structure U84 L. interogans serovar canicola strain Moulton 16S

RNA gene &AL
13.3 DNA amplification

Mixture 7131 l¥in DNA amplification fl5nasranua 25 ul dsenauaas 2 uM
dNTPs, 10 X PCR buffer, 50 pM ¥83 primers LARZA (A waz B) ez 0.25 units 13
Taq DNA polymerase (Amersham, USA) lag/l DNA extract Y3a1a3 5 wl WJw template
INNNT amplify @T’mm’%f'aa Perkin-Elmer 9600, Thermal Cycler (Roche Molecular System
Inc, Branchburg, New Jersey, USA) I@]U(v‘iﬁﬁ’]ﬁbﬂﬁ maintain first cycle fa denaturation
7 94°C 1w 3 WAt annealing 71 63°C 1waan 1.5 Wit uaz extension 7 72°C 1Tl
I8N 2 W SNWIWIRNA 30 cycles ANURIE extension cycle Al 72°C Bn 10 wiinaway

cycles
13.4 N1369739 PCR products

2u1eU89 expected PCR product e 331 bp @vazasrawuldifathh PCR
mixture 11 run 11 0.8% agarose gel- electrophoresis wazld ethidium bromide faufiaw

mwg}éfw U-V transilluminator
13.5 Analytical sensitivity 289 PCR

16%iNn13@37397 analytical sensitivity 189 PCR laans 14 bacteria @149 uaz
genomic DNA lasléi@3oy DNA 270 pure Leptospira serovar bataviae mﬂmiLWW:Lgm
WA NNBUIUIULTAR LULART WA, VB9 culture lauld Petrofi-Hausser chamber lag
original DNA extract léwn27n 10 imaa/ua. udasas1wasluands 1 was/wa. vl
ﬁ 12,000 X g WWwa1 30 w0 wae extract Tag Chelex WIwLA8INUNNT extract DNA 310
shasnstlagne answinlUvin PCR uaz@siam PCR amplicon la# 0.8% agarose gel-

electrophoresis

§193U genomic DNA "lladL%a Leptospira \Laz genomic DNA 283 bacteria 'é‘lue]
laia3anlagdT CTAB lysis a3 Asubel et al. (1993) 4131 run b 0.8% agarose gel-
electrophoresis  Wa2EaNA2E  ethidium bromide Lﬁamngmwmﬁmm DNA lagld
molecular marker fio A-Hindlll Iagfiai1U5u1as DNA fo 50 ng Waifiauvinduanud
09 marker 3NTH30919 DNA liTianududwin 5 ng #9 0.5 fg desindelnd

'l run 91 0.8% agarose gel-electrophoresis Lazfauee ethidium bromide HAUE1UNE
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13.6 Analytical specificity (AdLaN12) a9 PCR

dia3ou DNA anuuaiiGuaug Nlils Leptospira 8n 26 auWug (913197 9)
WWathanvindu templates #%50 PCR 3104t run amplicons 14 0.8 % agarose gel-

electrophoresis Lazdaua28 ethidium bromide LTWNW

XIV. nawaiwin1sasradinoaslsatalaalilsdalnanlagnisasranivawdton

Tuaagraiaan
141 918819800 LAZNNILATUNAIDENILNDATITR LA WAL
14.1.1 é’hashana;uﬁ 5 1FE5u wanaa wazilagnle

14.1.2 shatangui 6 gJTﬂ’JULaﬂI@]a"lﬂIi%aﬁLwaﬁﬁﬁaq{mﬁaoﬁumwmms
(WHO criteria) 3nduiatloaluls@a uazdanwan13a5ia IgM Dipstick, IFA uas MAT
WHwUINFIwIK 3 At NLIANLLIANAITIT IRIAUATIITRIN LAUADE19T9LAa%

IUINAY 2545 (ﬂéjuﬁ 6)

14.1.3 NYNAIVANAL (negative contytrols) WWualegnafeavesauln@dnuin
100 A (ﬁfﬂ?iﬂmwﬁﬂmé’gﬁﬁumamﬁm:mﬂ;\J}”mmnqmmwﬂs:a‘iﬂﬁ‘[sawmma
ARTANENSUTIINAER3) LanziRaavasudazanldlunaaaild heparin Wanwdenudas
nn@u"l@ﬁu verbal informed consent ﬁl’lﬂ;ﬁ%ﬂﬁﬂ%ﬁ]’]ﬂﬁ@@i’lﬂﬂz 3 ua. ﬁ’uﬁaﬂvl,ﬂﬁuﬁ
gaunnAWad AT 10,000 X g 1luIan 5 Wl LAUWAIRNN 60 pl 3INAL buffy coat
iluiuaslugunanueainnas 50 i 10% SDS 25 wl uaz 2% Triton X-100 25 pl Uas

i lddn 20 W danldarraviuandianal1835 sandwich ELISA

2
a A

14.2 Sandwich ELISA Hluaanadda bl @

- Coat wells 1N well 183 Maxisorb ELISA plates @28 100 ul rabbit polyclonal
antibodies (PAb) ¢ia Leptospira Tu coating buffer (20 pg protein/ml) \ALN 4°C Tafan

- &9 unbound antibodies aan#g washing buffer L8 coat LL@iamqwﬁw

blocking solution (200 il / well) incubate #i 37°C, 1 Flu3

- 84 plates URILAN sample Usiae sample aﬂmwiamqu (sample fa plasma +

A o . [ & X & o . .
buffy coat F9dialu SDS uaz Tritron X-100 1iusa) ninnasidasdl Leptospira antigen
i)} positive control LLae E. coli lysate i)} negative control a7 EJ“Qﬂﬂ%h incubate 11 37°C,

2 Tl
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. #19 plate uA21HY MAb LD5 (256 indirect ELISA units / well) incubate 7
37°C, 2 Talas

- 8NWRALEN rabbit anti-mouse immunoglobulin 749 labelled @28 Biotin (diluted

1:1,000) a4 lUYN#aN nauaz 100 pi U&7 incubate N1 37°C, 1 T2l

- 8 plates URILAN streptavidin — horseradish peroxidase conjugate (dilution

1:1,000) 84YNAQY WANAT 100 i U7 incubate 71 37°C, 1 TIlu9 UFIA1 5 A9

- 1@y freshly prepared substrate solution MNNNRRN hauaz 100 pl T

incubate Iuﬁﬁﬂ 30 w1

- wyauJnienlasnaida stop solution aslunnngy nawaz 50

- 'l ELISA reader éfgxﬁﬂﬁum’mﬁumﬁ 492 nm @14 optical density (OD) @<
content INWa4 against blank %GLﬂuﬁquﬁvL&ivlﬁLa&lwmam buffy coat WiLGN SDS Ua
Triton X-100 7141w lysis buffer 289 sample unw N lUdITUEDIRUG 08190
buffy coat + WRIRUI) LLNH
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a o 1 P>
Naﬂ"ls?%ﬂtﬂi\jﬂﬁliﬂaﬂ N1

1. WAaN13M3I9N" Leptospira antigen lwa1ati1e dad1nzvasan

1641 urine samples 28951128 leptospirosis NANN 1 LAz 2 laein 30 wfi 1o
1 96-well slot-blot machine (Pierce, USA) %a@a 300 pl 2890208190ARAI0E198IL%
nitrocellulose membrane (NC) taasliuwinar39 block wasanmulivindfn3snnu MAb

LD5 lun1ineaaauiuy dot-blot ELISA

a‘%m%’ué’aaﬂnﬂama:ﬂﬁjuﬁ 3 Ua 4 levnudazaladnglsanes 3-10 mi ldiui

12,000 X g Wutaan 10 mﬁﬁqm%nﬂﬁﬁad #8991n discard supernatant aanllauinde
Uszanm 0.5 ml ud shawindelunsealududuam 30 wift newin'ly slot-blot &9
Us NC ¢e 96-well slot-blot machine Usasliuis block NC Aauiinly react AL MAb
LD5 LﬁuLﬁmﬁ'ﬁméjuﬁ 1 Uz 2 MNUWINURATEAD reagent 6199 auEIALIAT dot-
blot ELISA ﬁmmzﬁl’a positive control (urine Ta3AKUNG + whole cell homogenate 84
%o Leptospira serovar icterohaemorrhagiae) Lﬂ%ﬁ;@ﬁmd v duduiag  §an
negative control (urine YaIAKLUNG + whole cell homogenate ﬂladL%a E. coli K12) WJuk

al A A
AunIa L UF

ﬁaashamjuﬁ 1 wamIaTITLanAlIwluaalz 1ag MAb based - dot-blot
ELISA wa3g1h leptospirosis mjw?'i 1 51w 60 au F9illdade 2.97 Tunewlylss
WEILNA WUIN urine samples 37 971N 60 samples (61.67%) Idwauan (@1’1‘5’1\1“7{ 1.3,
column garine) Tuwoe?l serum samples maagﬂwmjwﬁ: 24 910 60 T8 (40%) MAKA
uanlag MAT (NIUNANNRAIES serum samples Uszunms 4 Liaw) 1us1uiu 60 e n
ldnasaudsuale IgM dipstick 52 578 WUIN 28 518 (53.85%) MANALIN ‘lu;jﬂ’m‘ﬁ'wa
MAT 1uuan 24 esinudn 15 7oldnauan antigen test lag dot-blot ELISA @98
wonani antigen test 1a® dot-blot ELISA g3lAHauInuA urine samples va3giledn 22
519 910 36 Mefline MAT Wuay saulunguithe 28 7ildua IgM dipstick 13w
VINUUWLAN 17 518 (60.7%) anranuuendtanluiasnizdisds dot-blot ELISA wazE
1y 21 38 S9na IgM dipstick waz MAT 1fluay Wudn 14 318 (66.7%) Inauandas

MINTIVAILAUALIW (AN 1.3)

éf'aasi'mnéjuﬁ 2 QﬂazmQuﬁmmnﬁawmmaumsw JIAIAUATNTRNN [l
AuF7 6.9 Tu wuhdiuvasthe 4 910 8 Ma (50%) ldka MAT uuan duiatng
ﬂama:ﬁﬁulw’fmmnﬁﬁﬂaleﬂﬁakawmma 5 31N 8 38 (62.5%) WUINULOUALIUY DY
Leptospira LLa:Li‘iamaauéﬁamaﬂaaﬁ’szmaaQﬁlﬁwaaﬂui’umﬂ 1) lusagsfiiiy
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F1A3IN 1 (F1) Uazpus1asen 2 (F2) wuinlikauinlay antigen detection dot-blot
ELISA (@lﬁ‘iﬁdﬁ 1.4) A9 diagnostic sensitivity U84 antigen detection assay maa@:ﬂw

mjwﬁaaaﬁﬁuﬂu 100%

o ' 1A o . A e e ! ~
gadwnaan 3 meadanguindugdthennlaweazesunu 36 Mo 39
6ana a & v ' | . . U AV v 3 a A

uwndifaduauainisluidasdwiniu leptospirosis filoilldnusa 1-8 Tu (1ady 3.4
Tu) ey urine samples lwiuuanfigihelulsswsuia (D1) uaz D2, D3, D7 uaz D14
auday lanaseudinvasdithsluiuusnildlsawnunadae IgM dipstick mnmalald
NAALNITNAFUT1ANATIRHILUWIUN 5, 6 I8 7 daun TTuvasnelalina IgM dipstick
\uuinazgnaaly confirm dae IFA uazAaRandTunliNaLINNI IgM dipstick uaz IFA

%:Qﬂﬁﬂﬂ@]i’;ﬁ]ﬁ’m MAT LNa®n responsible serovar(s)

NAMINATOULAUALIULY urine samples 289 D1 WU 36 318 WUNALIN
WU 27 318 (75.0%) LLa:Lf}amaau D2, D3, D7 waz D14 urine samples WU AR
vanuandlanAails cumulative positivity 32 318 910 36 8 (88.9%), 35 31N 36 ¢
(97.2%), 35 91N 36 318 (97.2%) WAz 36 31N 36 318 (100%) AURIAU WAV IgM
dipstick V89108198 NMALIWITHLINWURALIN 25 9N 36 T8 (69.4%) UazEsy 25
10#t 16 19 (64%) Winavaniiiansadas IFA draged5ufl IgM dipstick Twnaaulusi
w3n ($1w% 11 118) ienaseutiluiuil 5, 6 wia 7 Wuin 5 910 11 718 dkauIngs
1% cumulative percent positivity 289 IgM dipstick Twiuft 7 pa9mIaglsanenuaiu
83.3% @50 5 318 AlWHALIN IgM dipstick MEWEIRIHHALIN IFA Udaegt] RN
cumulative percent positivity 983 IFA Lfiamaau%%'uﬁ IgM dipstick Juuandadlu 21
518 910 30 318 (70%) 33 21 TeRliuauINTi IgM dipstick uaz IFA # 18 910 21 51
(85.7%) TWnauan MAT msumenasssdsulanadunm 4 @aundowiuninm

(@13797 1.5)

afiuswintueudilawuaaida Leptospira a;Jiﬁ]’%aluéf’sazmﬂaanwaa;jﬂaU 6
an Folinaauiiiansiamuanduedrimuds (No. 31-36 a3 1.5) wagldwauIn
wandtanlutlaanie ;ﬁ%’ﬂ@?ﬁwé’aaﬂ'noﬂam'szﬁmﬁavlﬂ dialyse lwinnawua? lyophilized
\iauwsuaauin concentrated urine samples lUuangs SDS-PAGE u&? react fu MAb
LF9 18z MAb LD5 @uaae biotinylated-rabbit anti-mouse immunoglobulins, streptavidin-
horseradish peroxidase conjugate WRZ substrate audey lauld homogenate V83
Leptospira serovar icterohaemorrhagiae 1l&lu urine samples maaauﬂn&ﬂuﬁamuqu
170 WA Western blot analysis W71 dot-ELISA results QﬂﬁadLWﬁﬂuﬁ’Jaﬂ’mﬂam’J:ﬁ%
6 118 fimmasauwuendaulinauIniud Ag-Ab bands @336 nId 35-36 kDa o
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SDS-PAGE separated-urine samples react AU MADb LD5 wagil Ag-Ab reactive band @33
fUiks 38 kDa Lile react i MADBLF9 (Figure 1.4)

éfmshamiuﬁ 4 ;jﬂaﬂng;uf':vlﬁ”l,ﬂmemeﬁINWmma%’mi’@qumwmﬁ
Lﬂuﬂﬁjuﬁv\lm%ﬁ] Leptospira spp. ﬁlﬂ%%ﬂ’liLW’]zL%ﬂ%’m clinical specimens (Lﬁa@ bR/
W38 CSF) w3aliwauin MAT Qﬂwﬁvlfﬁmlﬁal,aﬁﬂ 4.2 W leifudegnstdaanizluin
LLiﬂﬁgﬂleﬂmemeT waziufl 2, 3, 4, 5, 6 U8z 7 MUEIAU WaMIAIWILARGLINLY
aanizlas MAbLD5 dot-blot ELISA WuU31 17 310 22 D1 samples (77.3%) MRauIn
ez cumulative positivity U84 antigenuria Lﬁ'mﬂu 18 37n 22 (81.8%), 21 3n 22
(95.5%), 22 97 22 (100%), 22 91N 22 (100%) WAz 22 31N 22 (100%) lwiufl 2, 3, 4, 5,
6 8T 7 MUSIAU SRTUMIATIaRILEUALaRE S MAT wuhdsufiiuluwsuwusn (D1) 7
1N 22 9 (31.8%) Winauan waziilaasiatidnasimitslanfudainsdsulugieiud
7-14 maamsag}"[iawmmawmﬂu cumulative positivity 1% 72.2% na1afad0e190T

16 718 910 22 718 WHaUIN MAT wadanasdsu luamanaisidan (1351990 1.6)
113013799 Leptospira antigen 9n@ladsilasnizasdianaaaivaauuazandnd
HianguaILA (N 4.1.2)

AN 1.9 UFAINANITATIIRILBUALIUVBITD Leptospira ‘lu%%’maamjumu

A &

quﬁmmjﬂmﬁvliﬁhmu 26 318 E'fﬁLLWVIzﬁﬁaﬁﬂLﬁaaﬁu’hLﬂu"l,m"’lﬂﬂ"l,&immmm@;
(P.U.0.) uazdaanl@dfasuifindunuin 10 31e1dlu cholangiocarcinoma (CCA) 8 518l
anifasaueimainiu melioidosis 3 enuinduanaidolasasranuidelu blood
smears 1 18 1luansi)lsia (positive antibody) waz 4 Modulsadadanonslyldeay
(Opisthorchiosis viverrini) ﬁ]'mmim’sﬁm']uauaLﬁ]umadl,%a Leptospira 19t MAb LD5 dot-
blot ELISA wudwﬂama:maagﬂw clinically diagnosed melioidosis 3 s1&l#NauIn uay
\iiavin urine samples mu‘ﬁmﬁamaa;ﬁﬂwﬁy’da’]mﬁmﬁ%ﬂﬁﬁ Western blot analysis WL&a
react 1 MAb LD5 W&z MAb LF9 wuinl# Ag-Ab reactive bands @396inL#s 35-36 kDa
sz 38 kDa eNEeUTILEaIiTuandlautey Leptospira adludadilasizais 3
mﬁ]Lﬂuvlﬂvlﬁdwjﬂwmmwfﬁﬂu mixed infection W83 Leptospira Waz Burkholderia
pseudomallei ®IaLulWINznNs diagnosis 114  melioidosis LL@iLLiﬂfE%ﬁ’]I@ﬂ@ﬁ]’m
ormsthedsonaliuainginin mawizenmstheves melioidosis Uas leptospirosis 3

ANATHARINHAIN



18

I 11
KDa KDa
210 — 210 —
I2F — 127 =
B4 — 84 -
49 — 40 —
35 — LY ..i‘:- - ."
iy
28 — i
A B CDE AB CDE

gﬂﬁ 1.4 Western blot patterns of representative samples which MAb dot-ELISA
were positive for Leptospira antigen but the serum antibody tests (IgM

dipstick, IFA uaz MAT) were negative

Note: The presence of Ag-Ab band at the 38 kDa region when the MAbLF9
was used in the WB (Il) and at the 35 kDa region when the MAbLDS was
used in the WB (I)
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Ala8192a9AnUnA91n endemic area Val leptospirosis (mi&I 4.1.3.1)

971 urine samples $147% 120 samples @sldunanandnafilifionmsthelag
TunnaB st WUIINIATIaRILaGLIRadTe Leptospira Tudaateilagnizliuanin
1 o agwlsiailasannaintlasizaasneiifimaolinofiasyin Western blot
analysis Lﬁaﬁuﬂ'umiﬁag’maauauawumm Leptospira l@28819 %aﬁuﬁwgmd’wﬁa@
o Leptospira laglifioinislag  (asymptomatic) wiatfswisanmisdwld  (mild

leptospirosis) wazfaduaudianagiidule

2. Antibody Sandwich ELISA Wan13@39%R1LOBALIRIRGSH Waldau1 WA

aazvasnatngan 5

lum‘smwmuauamﬂuﬁaashwaomjuﬁ 5 @28 sandwich ELISA '1:?% ﬂng
"aaﬁlslvl@ﬁ}lfﬁgo polyclonal IgG anti-Leptospira a1nN3x6N8 (PAb IgG) %38 MAD Liu capture
reagent &1%3U coat wells 114 ELISA plates (Greiner, Germany) lagld antibody 10 pg/ml
carbonate-bicarbonate buffer, pH 9.6 (100 pl per well) #a937N incubate plates ‘ﬁ 37°C
aunserausiouds 16@1s unbound antibodies aande PBST anin block 678 1% BSA
(200 ul per well) ‘ﬁ 37°C 1duaan 1 %LQIM \§ia urine samples %38 known antigen
(1 ug-15.6 ng/ml) a4l incubate 19 ududy MAb LD5 (lunsdh PAb IgG 1Tu capture
antibody) WwIaldAn PAb IgG (luﬂitﬁl"ﬁ' MADb 13 capture antibody) 891t detection
reagent mﬂﬁf'uﬁ']@rm{}y'umaumaa sandwich ELISA aumunﬂﬁ”’umau WU’J"m']ﬂ?}/ PAb

i)} capture antibody lawadninmsld MAb 1w capture antibody

TN 110, 111 ua 1.12 LRAINAMIATIAIAILOUALIW UGBS TTN
wanaRuazdlasn zvadfin leptospirosis ngufl 5 lawld PAb 1ilu capture antibody
WIBUABUALNANIATIIR L BALEALA8AT IgM dipstick, IFA Waz MAT eN&1aU 22
& a o \ & A o o Ao oA o A
WAwInmIaamuanaanlualatsniausialiua lddesdun Aaldkauiniiiaos 2/41
(4.9%), 6/34 (17.6%) Uaz 0/40 (0%) aNAIAU %ammmagﬂ"ﬁhmﬂﬁ% sandwich
ELISA iNaaTamuandlanlualatng o5 wanaun wasdasz o9ldfianallaiiies

W

3. Antibody Sandwich ELISA \ian329%1uanfianag Leptospira Iwaiag19naa

6

Yo @ 1 ' { s 3 .
"L@mmamal,ﬁawaaﬂuﬂgwﬁ 6 wanutdn heparinized blood samples Tu

hematocrit tubes A1Uulu hematocrit centrifuge AMNBWNLNFUIUEY buffy coat 27N
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' o o y A ~
hematocrit tubes 3-4 WaaaUaJILadzABNNITINNK (60 ul) i ldwausinau 50 TIRGINEY
10% SDS @t 25 pl uaz 2% Triton x-100 ag 25 i nuwildedy 20 wifl dausinly
ATIINUEUALIUAILTT sandwich ELISA

39N 1.13 UEAIAT optical densities VBIWANRUN + buffy coat VadAKUNG
100 A Lilanagayu sandwich ELISA Wudn#l 492 nm azilén OD agj3zwing 0.052-0.071
fin mean Waz SD agjﬁ 0.061 ez 0.004 ANEAL

\ialtd1 mean + 3 SD (OD 0.073) 1% cut-off limit J2HININALINUASHARL
Leptospira antigenemia WUINA8LNANENN + buffy coat maagﬁfﬂwmjwﬁ 6 NIFIUTY
IWHaLIN antigenemia fail OD 1.083, 1.063 Waz 0.168 MNAGL (AN 1.14)

waadsItMIaTInLandlautasdaallaalunlasldwanauiuas  buffy coat

1uaIat19IRIFINTIANAAMN ILAZANIANIE 100 %
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dl a U J o
M13°9N 1.9 Nﬂ“llﬁ]x‘]ﬂ’li@li’l’ﬂ%?LLE]%GIL’%%I%ﬂﬁ@’]’R‘II@GE‘]J’)Uﬂq&]ﬂ’)ﬂﬂ‘&lﬁl’]%’)% 26 ¢

Results of Leptospira antigen detection in

Diagnosis NO. of patients urine
p(_)sitive negative

CCA 10 0 10
Malaria 3 0 3
Melioidosis™ 8 3 5
Scrub typhus 1 0 1
O. viverrini infection 4 0 4
Total """2_6""" 3 23

* Clinically diagnosed
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samples of the clinically diagnosed leptospirosis patients (fifth batch)

Results of IgM Dipstick, IFA, MAT and double antibody sandwich-ELISA performed on serum

Patient no. Day(s) of fever IgM IFA MAT titer(s) to serovar(s) Results of
before hospital antigen detection
arrival 1 ond in serum
1 3 - + + 1:100 copenhageni and saigon —
2 3 - + + 1:400 bratislava —
3 3 - + + 1:100 sejroe —
4 6 - + + 1:100 bangkok, copenhageni and saigon —
5 3 - + + 1:200 sejroe —
6 3 + 0 + 1:100 bratislava -
7 4 i 0 + 1:100 bangkok and sejroe; 1:200 bratislava and _
icterohaemorrhagiae; 1:400 rachmati
8 7 + 0 + 1:100 bratislava; 1:200 saigon _
9 8 + 0 + 1:100 bangkok and sejroe; 1:200 bratislava -
10 4 + 0 + 1:100 bangkok and sejroe; 1:200 bratislava -
11 4 + 0 + 1:200 saigon; 1:400 pyrogenes -
12 4 + 0 + 1:100 pyrogenes and sejroe; 1:200 autumnalis -
(Akiyami A) and bratislava
13 3 + 0 + 1:100 bangkok and copenhageni; 1:200 sejroe; -
1:400 rachmati; 1:800 saigon
14 3 + 0 + 1:100 saigon; 1:200 autumnalis (Akiyami A); -
1:400 copenhageni; 1:800 bangkok and
15 2 + 0 + 1:100 bangkok, sejroe and rachmati; —
16 5 + 0 + 1:200 saigon -
17 3 + 0 + 1:100 wolffi -
18 3 + 0 + 1:100 wolffi; 1:800 bratislava —
19 1 + 0 + - +
20 4 + 0 + - -
21 3 + 0 + - _
22 4 + 0 - 0 -
23 4 + 0 - 0 _
24 3 + 0 - 0 -
25 2 + 0 - 0 _
26 2 + 0 - 0 _
27 3 + 0 - 0 -
28 2 + 0 - 0 _
29 2 + 0 - 0 —
30 3 + 0 - 0 _
31 3 + 0 0 0 -
32 2 + 0 0 0 —
33 3 + 0 0 0 -
34 4 + 0 0 0 -
35 4 + 0 0 0 _
36 3 + 0 0 0 -
37 3 + 0 0 0 -
38 4 - 0 0 0 +
39 2 - 0 0 0 _
40 2 - 0 0 0 -
41 3 - 0 0 0 -
3.34*
Positive / total 32/41 5/5 22/31 18/21 2/41
% Positivity 78.0 100 70.9 85.7 49
Cumulative positivity (%)  32/41(78.0)  37/41(90.2)  22/31(70.9) 18/21 (85.7) 2/41 (4.9)

+, positive result; —, negative result; 0, sample not available; * , days of fever before hospital arrival



23

mﬁaﬁ 1.11. Results of IgM Dipstick, IFA, MAT and double antibody sandwich-ELISA performed on plasma

samples of the clinically diagnosed leptospirosis patients (fifth batch)

Patient no. Day(s) of fever IgM IFA MAT titer(s) to serovar(s) Results of
before hospital antigen detection

arrival 1 2 in plasma
1 3 - + + 1:100 copenhageni and saigon -
2 3 - + + 1:400 bratislava -
3 3 - + + 1:100 sejroe -
4 6 - + + 1:100 bangkok, copenhageni and saigon -
5 3 - + + 1:200 sejroe -
6 3 + 0 + 1:100 bratislava -
7 4 0 + 1:100 bangkok and sejroe; 1:200 bratislava and -

icterohaemorrhagiae; 1:400 rachmati
8 7 + 0 1:100 bratislava; 1:200 saigon -
9 8 + 0 1:100 bangkok and sejroe; 1:200 bratislava -
10 4 + 0 + 1:100 bangkok and sejroe; 1:200 bratislava -
11 4 + 0 + 1:200 saigon; 1:400 pyrogenes -
12 4 + 0 + 1:100 pyrogenes and sejroe; 1:200 autumnalis -
(Akiyami A) and bratislava
13 3 + 0 + 1:100 bangkok and copenhageni; 1:200 sejroe; -
1:400 rachmati; 1:800 saigon
14 3 + 0 + 1:100 saigon; 1:200 autumnalis (Akiyami A); -
1:400 copenhageni; 1:800 bangkok and bratislava
15 2 + 0 + 1:100 bangkok, sejroe and rachmati; -
16 5 + 0 + 1:200 saigon -
17 3 + 0 + 1:100 wolffi -
18 3 + 0 + 1:100 wolffi; 1:800 bratislava -
19 1 + 0 - -
20 4 + 0 - -
21 3 + 0 - -
22 4 + 0 - 0 _
23 4 + 0 - 0 _
24 3 + 0 - 0 -
25 2 + 0 - 0 -
26 2 + 0 - 0 _
27 3 + 0 - 0 _
28 2 + 0 - 0 +
29 4 + 0 0 0 +
30 3 + 0 0 0 +
31 3 + 0 0 0 +
32 4 - 0 0 0 _
33 2 — 0 0 0 +
34 3 - 0 0 0 +
3.47*
Positive / total 26/34 5/5 7/28 18/21 6/34
% Positivity 76.5 100 25.0 85.7 17.6
Cumulative positivity (%) 26/34 (76.5) 31/34(91.2) 7/28(25.0) 18/21 (85.7) 6/34 (17.6)

+, positive result; —, negative result; 0, sample not available; * , days of fever before hospital arrival
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mﬁaﬁ 1.12. Results of IgM Dipstick, IFA, MAT and double antibody sandwich-ELISA performed on

urine specimens of the clinically diagnosed leptospirosis patients

Patient  Day(s) of IgM IFA MAT titer(s) to serovar(s) Results of urine antigen
no.  fever before detection performed on urine
hospital samples collected at day
arrival
1 st 2nd 1 2
1 3 - + +  1:100 copenhageni and saigon - 0
2 3 - + +  1:400 bratislava - -
3 3 - + + 1:100 sejroe - -
4 6 - + + 1:100 bangkok, copenhageni and saigon - -
5 3 - + + 1:200 sejroe - 0
6 3 + 0 + 1:100 bratislava 0 -
7 4 + 0 + 1:100 bangkok and sejroe; 1:200 bratislava and - -
icterohaemorrhagiae; 1:400 rachmati
8 7 + 0 + 1:100 bratislava; 1:200 saigon - -
9 8 + 0 + 1:100 bangkok and sejroe; 1:200 bratislava - -
10 4 + 0 + 1:100 bangkok and sejroe; 1:200 bratislava -
11 4 + 0 + 1:100 pyrogenes and sejroe; 1:200 autumnalis -
(Akiyami A) and bratislava
12 3 + 0 + 1:100 bangkok and copenhageni; 1:200 sejroe; - -
1:400 rachmati; 1:800 saigon
13 3 + 0 + 1:100 saigon; 1:200 autumnalis (Akiyami A); - 0
1:400 copenhageni; 1:800 bangkok and
14 2 + 0 + 1:100 bangkok, sejroe and rachmati; 0 -
1:200 bratislava
15 5 + 0 + 1:200 saigon - -
16 3 + 0 +  1:100 wolffi - -
17 3 + 0 + 1:100 wolffi; 1:800 bratislava 0 -
18 1 + 0 + — - -
19 4 + 0 + - - -
20 4 + 0 - 0 - -
21 4 + 0 - 0 - 0
22 3 + 0 - 0 0 -
23 2 + 0 - 0 - -

Continued next page
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ms’mﬁ 1.12. Results of IgM Dipstick, IFA, MAT and double antibody sandwich-ELISA performed on urine

specimens of the clinically diagnosed leptospirosis patients (continued)

Patient  Day(s) of IgM IFA MAT titer(s) to serovar(s) Results of urine antigen
no.  fever before detection performed on urine
hospital samples collected at day
arrival ﬁ ) 5
24 2 + 0 - 0 - -
25 3 + 0 — 0 0 _
26 2 + 0 - 0 - -
27 3 + 0 - 0 -
28 2 - - 0 0 - 0
29 6 0 0 0 1:200 sejroe - 0
30 3 0 0 0 1:200 sejroe - 0
31 15 0 0 0 1:3,200 bratislava - 0
32 5 0 0 0 1:1,600 bratislava - 0
33 4 0 0 0 1:200 saigon - 0
34 4 0 0 0 1:200 bangkok, saigon; 1:1,600 sejroe - 0
35 4 0 0 0 - - 0
36 1 0 0 0 - - 0
37 4 0 0 0 - - 0
38 4 0 0 0 - - 0
39 3 0 0 0 - - 0
40 6 0 0 0 - - 0
41 1 0 0 0 - - 0
42 2 0 0 0 - - 0
43 9 0 0 0 - - 0
44 4 0 0 0 - - 0
45 3 0 0 0 - - 0
3.88*
Positive / total 25/31  5/5 21/30 24/35 0/40 0/21
% Positivity 80.6 100 70 68.6 0 0
Cumulative positivity ~ 25/31  30/31 21/30 (70) 24/35 (68.6) 0 0
% (80.6) (96.8)

+, positive result; —, negative result; 0, sample not available; * , days of fever before hospital arrival
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A1519N 113 LEA9 optical densities 7949 sandwich ELISA BRI ILONA LAWY

1% Leptospira 1 buffy coat 2asawln@ 100 518

No. oD No. oD No. oD
1 0.059 36 0.066 7 0.058
2 0.063 37 0.071 72 0.064
3 0.063 38 0.060 73 0.058
4 0.061 39 0.062 74 0.054
5 0.060 40 0.065 75 0.058
6 0.061 41 0.060 76 0.055
7 0.061 42 0.062 77 0.058
8 0.062 43 0.060 78 0.055
9 0.063 44 0.062 79 0.052
10 0.065 45 0.065 80 0.060
11 0.058 46 0.062 81 0.054
12 0.059 47 0.065 82 0.055
13 0.062 48 0.062 83 0.059
14 0.070 49 0.056 84 0.061
15 0.062 50 0.057 85 0.056
16 0.062 51 0.059 86 0.058
17 0.075 52 0.056 87 0.054
18 0.072 53 0.058 88 0.058
19 0.071 54 0.059 89 0.056
20 0.060 55 0.066 90 0.058
21 0.070 56 0.061 91 0.060
22 0.071 57 0.056 92 0.060
23 0.062 58 0.061 93 0.055
24 0.062 59 0.058 94 0.056
25 0.066 60 0.067 95 0.059
26 0.071 61 0.061 96 0.054
27 0.065 62 0.066 97 0.056
28 0.059 63 0.061 98 0.066
29 0.063 64 0.066 99 0.068
30 0.063 65 0.058 100 0.063
31 0.062 66 0.054
32 0.062 67 0.061 Mean 0.061
33 0.068 68 0.059 SD 0.004
34 0.065 69 0.064 %CV 6.557
35 0.069 70 0.058 Cut-off OD 0.073
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A1519N 1.14 wam‘mﬂamua%amumaaL%ﬂLaﬂfma‘lﬂ‘sﬂuéﬁazhamnu:ﬂ'mmﬂ
Taalulsga 3 518 GounngInadga1uaInis waz IgM Dipstick 1WHa

mn‘luma%mn LAasrNITUNA IFA uag MAT ’iﬁ1ﬁﬂﬁﬂ?ﬂﬂﬁﬂﬁ5\‘]ﬁﬂﬂﬂ'\‘i

MIVRILDBALIW
Patient No. Some clinical IgM IFA* MAT* Sandwich ELISA
features Dipstick OD at 492 nm
1 Fever 38.0°C + + 1:100 1.083
2 Fever 38.5°C + + 1:100 1.063
3 Fever 37.5°C + + 1:400 0.168

* NIIUNANIERAINITATIIRLOBALIUAY sandwich ELISA
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nsIneaaaillaalilsdalnaradrsainia

1. Dark-field microscopy (DFM) Lta& Fontana’s Silver stain

1.1 dregatfaanziiuanlna g 9ania lasinunduwi 12,000 X g Wwaan 20 wifl

Q@ supernatant fisauiiaunug L MasaLNe suspend sediment Tudaanizdiuiinga

ol NN lBeaus microscopic slide WAIMTIAWN Leptospira @28Naad dark-field
. aa & ) & . \ A v

microscope MANITALTE Leptospira LWL spirochete WYL Guaziafaw v laating

=3
33037

1.2  n15804 urine sediment A28 Fontana’s Silver strain (Potha and

Panutumpon, 1970)

WaNNIT : Leptospira spp. W spirochete %GLflu argyrophilic ﬁdﬁ?uﬁ\‘i“ﬁau
take up Silver stain

35013884 : 11 urine sediment 3NTa 1.1 Y1 smear UK microscopic slide
Usapfial3lsiuks annsiunea Ruge's fluid altun slide 1¥vinausas smear 1o 1fU slide
Tunseswduwna 30 wft &19 slide §e absolute ethanol wazvihlw alcohol szimely
fEANUTas Wea tannic acid solution A9U slide 9N heat-evaporate tannic acid
LRI819 slide ﬁ%ﬂﬁﬁﬂﬁuﬁauﬂﬂﬂﬁjwlu Fontana’s Silver stain 4az¥in}# Fontana’s Silver
stain szmauisludoanufawsutn foliusznnm 2-3 wift rinse T8 g FBHINA%
LLé”JﬁjSJ slide 11 95% ethanol W&y absolute ethanol ANENAL mnfu clear slide @
xyline Aawsinlt) mount ¢28 synthetic mounting medium ¥iNNIATI9W" Leptospira e
nagIanTIAinaIuene 40 X \iiawu spirochetes G9gadtinenaLiln Leptospira 390313
QeneiaIIENIIa 100 X dolil 1 Bo Leptospira az@adiaduifaudiuazdanwus
Llawe (Figure 1.5) fa brunt ends tJua2u hooks uaziil delicate shape (short spiral

wave-length)
2. MSINNZLAYY Leptospira nila@&@11ed

EMJH medium Salailaanzimibmoaianliin et lufstasianmslan
'l incubate 7 30°C u§r@TIaW T Leptospira nN9 5-7 fili%e Leptospira Rsnas
WUAUS eN8991N87 medium Uszunos 1 ow. afiauminiienda Dinger's ring 1%
MINTI9=60091F medium US04k Dinger's ring WEARILY glass slide LAIATIQME
dark-field microscope %G%L‘ﬁu spirochete ﬁLﬂ?}‘auvlmazi’mmﬁa Lfialeiwm%aﬁad
incubate culture ¢ialdBnatinsion 18 dland lawasragnn 9 57 Judwdn tdsliua
AUMYNEY incubate NNUAD 18 dUeW svezfiadnliua culture negative wnIdi

positive 16¥iNn13 subculture 1Taadlu liquid EMJH W@ maintain 1T pure culture galy
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Diagram 1 1: wa@as flow-chart 209113398 leptospirosis Twi

Flow chart of experiments

Cows

!

- previous history of abortion

and

- MAT titer = 1:50 (suspected leptospirosis)

Bulls

i

- MAT titer 2 1:50

Serum samples

Retested

MAT

Urine samples

DFM + Fontana’s staining
Leptospira culture
Dot-blot ELISA

DNA amplification (PCR)

DFM, dark-field microscopy for direct visualization of Leptospira

MAT, microscopic agglutination test

DNA, deoxyribonucleic acid

PCR, polymerase chain reaction
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3. Microscopic agglutination test (MAT)

Fiuvasinnaalungu test uaz control 1@hum1 MAT titer lai35ua9 Faine
(1982) lnaidnasinitslasingsuudazarognannyiliidons 1: 10 &w5U screening test
Waz 1: 50 &MU confirmatory test lag dilute 1w PBS, pH 7.4 fiasaidousslsd5anas
50 pl NNULAY 7-day old live Leptospira culture W@iaz serovar 310 typing panel 84 b
WEWAL diluted serum sample Tarh plate §28 plastic wrap teiladRiwNIITREURILA?
incubate 7 30°C 1fluaan 90 WT d1unalagns transfer POIHFNNNUAREHRULTNNAT
1 REARIUY glass slide uAaTaUAR8UMznguaIBNRDY dark- field UHAToUINHRANEY
A91%0 Leptospira Tdivasliatnaias 50% anduidungu

4. ASN9AD@

lald33vas Galen (1980) lunsdwimm diagnostic sensitivity, diagnostic
specificity Wae accuracy 284 Lepto-Dot lunsianansaailia Leptospira 28437 lag

WIsuAsuny MAT, dark-field microscopy (+ Fontana’s staining) LL8s culture method

WaNINTATIRIWI AN kappa coefficient lag33ua3 Cohen (1990) Waz kappa
probability lae35va9 Fleiss (1973) iavan reliability POINAMFATIVAILOWALIUVBILTD
pathogenic Leptospira ludlaanizas Lepto-Dot WIsuiieunuis dark-field microscopy
W& culture BN@IE MIULNTEAUAMVINITaR B NATaY kappa 8g32%i1y 0-1 (Landis
and Koch, 1977) laufiain kappa value 1 wanpfe msnameunssasdsil perfect
agreement @1 kappa 0.81-0.99 1w excellent agreement @1 kappa 0.61-0.80 WD very
good agreement ¢ kappa 0.41-0.60 1w good agreement @1 kappa 0.21-0.40 1w fair
agreement Waz@" kappa %aenin 0.20 LIu poor agreement SR INAROLTIRDIIT

uaz agreement lu'ldiAalasiiada (by chance) (M13197 1.15)



A ; P Y o [ %
Ell‘n 15 Leptospira spp. nasranulnilaaizd? nasanganala Fontana’s

Silver stain

A 10 X ocular, 40 X objective

B 10 X ocular, 100 X objective
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Nan15398 (Results)

v o & % % § ® Aa CY
1. W& MAT 289830719 45 @LLa controls 20 A0 %GLﬂ%%ﬂﬂalﬂN%ﬁﬂﬁﬂ’lU%qﬂ

ANFAITURIBA

Fara 45 eadadaninltlumyisosuitlinauanainnsasiadis MAT lag
amﬂ'uqmmwé'@lﬁmama muﬂqé’mf NTENTINHATUAZFANTOL uwhanndsmiaray)3
15 67 9NWEULAS 30 67 UBNIINTHINTIUKATES serum reactive serovars §78 (1319
7 1.16)

7180 20 ﬁ’sﬁl“ftﬂu negative controls Iumiﬁﬂm'ﬁﬂmufﬁﬁwa MAT negative
@8 Leptospira lu typing panel 26 serovars fa ballico, bataviae, canicola, celledoni,
djasiman, grippotyphosa, hebdomadis, hyos (tarassovi) copenhageni,
icterohnemorrhagiae, javanica, saigon, pomona, pyrogenes, ranarum, sarmin, hardjo,

sejroe, wolfi LA patoc

2. HANTIAA2Y MAT (A3297511nalddsaNanen1arnasnsraasInsnlszanm

2-3 Lﬁa%), dark-field microscopy (DFM), culture Laz Dot-ELISA

aN31971 1.17 UEAINANIIATIA leptospirosis 37 45 daTaanlianIn MAT 910
TENUIIRNUUFUNWFATURITE 6287T MAT (@9t laglFEsudanzmenaine
MAT essusniuuan 2-3 1@aw) 35 DFM matwin@aanidasiy uasmIniiam
uanAtanluilaanizals Lepto-Dot (dot-ELISA)

wWSsunaunavad Lepto-Dot NU DFM (113191 1.18)

NNURENMLIT 45 GIWLIN 21 samples (46.67%) WHALIN A Juaudianli
Haaziiiald Lepto-Dot lauri samples 18937677 3, 7, 8, 9, 11, 15, 19, 20, 21, 22, 31,
32, 33, 34, 35, 38, 39, 40, 41, 43 Uaz 44 #Iuilaa1I=Vad controls 20 @7 MKAALINN
MIATIIMILEUALIUGIEIT Lepto-Dot luginwasdnacng 21 eradafilduanmsasa
wandawmduuin wuin 12 drad1e (26.7%) 1iwa DFM 1uuanels (true positive) Ao
fatnafl 9, 15, 19, 20, 22, 32, 33, 34, 39, 40, 43 uaz 44 flag 9 F10EN9ININANNTATIIN
wanatawduuinuaz DFM uwau e 3, 7, 8, 11, 21, 31, 33, 38 uas 41 (false positive)
Tudratnafinamsasravuoniiawiiuay 24 aghe fliwuda Leptospira Lilaas29

v

#2835 DFM LB%N% (tfrue negative)

Diagnostic sensitivity, diagnostic specificity, accuracy L8z positive L@ negative

predictive values ?ladﬂ’lﬁ(ﬂi’aﬁm’]l,l,auaL’ﬂulu‘ijam’sz"fﬂ@UI“ﬁ"’gﬂ@]i’Jﬁ] Lepto-Dot SIRELT
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Wsunuis DFM dua 100 %, 72.72%, 80.0%, 57.14% WAz 100% ANAIGU Waziien
kappa coefficient LYinnu 0.5872 G918 good agreement BaIN1TNARALAILITNNINIFES

3% ud Lepto-Dot Aaanu'h (sensitivity) Nann31 DFM
1wWIsuNauNavas Lepto-Dot NUAB culture

nmstwzdeludlasne nuinddegnatlasnsfios 6 aragnawitiufinums
\dulauaditio Leptospira @ smatneft 15, 19, 20, 22, 32 uaz 40 aghelsfeuns 6 62
N IRENIANNZ T I NN 5529989 Lepto-Dot LIwNaUANITHM (True positive)
15 daesliua Lepto-Dot tluuanuaiwnzidalide (false positive) 24 datnslwuaay
ﬁ';\flaaﬁ% (True negative) ﬁdfu diagnostic sensitivity, diagnostic specificity, accuracy,
positive predictive value, negative predictive value, kappa coefficient, kappa probability
ez p value GRISIMY 100.0%, 61.54%, 66.67%, 28.57%, 100%, 0.2991, 2.8128 LAY
< 0.0025 WG (A1T199 1.19)
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A19191 1.15: LEAIA kappa coefficient LLa interpretation

Value of kappa Strength of agreement between the two test beyond
chance
<0.20 Poor
0.21-0.40 Fair
0.41-0.60 Good
0.61-0.80 Very good
0.81-0.99 Excellent
1.00 Perfect

MIAUWITWAN kappa coefficient FNUWITKINNFNNNIAIGD b H:

kappa coefficient (k) = 2(ad —ac)
p192 — p2q1
Lfia a = true positive (TP), b = false negative (FN)
c = false positive (FP) w8 d = true negative (TN)
p1 = TP + FN
q1 = FP + TN
p2 = TP + FP

@2 = FN + TN
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M137199 1.18: 1lSaunngunanaInIsasnILantawlwilaai2za2895 Dot-ELISA

uaz DFM
Dot-ELISA results DFM Total
Positive Negative
Positive 12 9 21
Negative 0 24 24
 Tota 2 3 5
Diagnostic sensitivity 100.0%
Diagnostic specificity 72.72%
Accuracy 80.0%
Positive predictive value 57.14%
Negative predictive value 100.0%
Kappa coefficient 0.5872
Standard error of kappa 0.0184
Kappa probability 4.3245

p-value <0.0001
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®15191 1.19: 1S unauUNa Dot-ELISA nag I51W1zida

Dot-ELISA results Culture Total
Positive Negative
Positive 6 15 21
Negative 0 24 24
Total 6 3 45
Diagnostic sensitivity 100.0%
Diagnostic specificity 61.54%
Accuracy 66.67%
Positive predictive value 28.57%
Negative predictive value 100.0%
Kappa coefficient 0.2991
Standard error of kappa 0.0113
Kappa probability 2.8128

p-value <0.0025
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3. WAN1IA3IIIN Leptospira 1wA1a:1991n32 las3s PCR
3.1 Analytical sensitivity 289 PCR

fﬁﬁmuﬂfaﬂﬁq@mad Leptospira 1 PCR &13190 amplify Thua i amplicon lu
0.8% agarose gel-electrophoresis 'lédia 10 cells/ml %38 100 cells 1 10 I (Uswasfild
lu PCR) (Iﬂsmggﬂﬁ 1.6)

USumh DNA 289158 Leptospira Nanansnasranulders PCR s 500 fg (lu
Usias 10 pl fildlu PCR) (1Wsaggui 1.7)

3.2 Analytical specificity 289 PCR

JUN 1.8 wsaInN@WIzed PCR lawlariin1iasiagey DNA 28978
Leptospira 31134 26 serovars (25 pathogenic WA 1 nonpathogenic serovars) ARINIID
@323WU PCR amplicon #1 331 bp 9NN serovar (l3ag3Uf 1.8) luuniziniamaiza

Aa A o v & o ¢ A o« &
UWUATITEEUY 919U 29 MUWUT (WNTUAL 28 EUWUE UATUNTNLINWIIEWUT) (01
71991 1.20) laiwu PCR amplicon @auaasin PCR Sanuiamiz 100 % (Isag3uh 1.9)

3.3 WAN13AII9%" Leptospira MwA2at19ilad@11202835 PCR (diagnostic

sensitivity)

HANT5ATI9620819T88122 328 U 45 er08199nIaRTUseiadaITe
Leptospira Wi 22 911 45 8195 amplicon @ 331 bp Aadiatnef 3, 7, 8, 9, 11,
15, 19, 20, 21, 22, 25, 30, 32, 33, 34, 35, 38, 39, 40, 41, 43 was 44 WAz bIWU DNA
amplicon lusnadnatlasizuasiandn 20 69 (Iﬂmg]mﬁa‘ﬁ 1.21)

v v U
3.4 HWanN1IAIIALBa Leptospira ‘lumamamvﬁaaqﬁwaonmn semen bank

wadniuﬂqﬁm'{ (diagnostic sensitivity)

NNt NLTa0§Y 10 datwudn 3 Mads (30%) § DNA amplicon 7
331 bp lay PCR (13ag314 1.10)
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P aa A ¥ o [ . agr n
M19797 1.20 LUANLILANS ) NFEIMTUATIVANNANE (analytical specificity)

239 PCR primers

Gram-positive

Gram-negative

Salmonella enterica

S.

S.

S.

S.

S.

Agona
Albany
Anatum
Blockley

Cholerae-suis

. Enteritidis

. Lexington

. Ohio

. Panama

. Parathyphi

. Rissen

. Schwazonium
. Stanley

. Typhi

. Thyphimurium
. Worthington

. Weltevraden

Staphylococcus aureus (ATCC 29213)

Shigella spp. Vibrionaceae

S. flexneri V. cholerae,

S. sonnei Ogawa, El Tor
Escherichiae V. cholerae,

E. coli (ATCC 25922) Inaba, classical
Nonfermentive Gram-negative bacilli
Other enterobacteriaceae

Citrobacter diversus

C. freundii

Klebsiella pneumoniae

Yersinia enterocolitica
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10°10°10°10°10°10°10 1 0 ¢

(1]
- |
=

MRS R V0w =
W w hoo T

0.5

Analytical sensitivity of PCR for detection of Leptospira DNA from

cells

Lane M, Molecular size marker

Lanes 1-8, 10" cells/ml, 10° cells/ml, 10° cells/ml, 10" cells/ml, 10° cells/ml,
102 cells/ml, 10 cells/ml, 1 cell/ml AVRAU (1"13” template 10 pl
284udaz dilution 11 PCR)

Lane 9, Negative control (E. coli)

wuirdwan 10° cellsiml w3 100 cells 1u 10 W Aas1uInisad Leptospira

ﬁaﬂﬁq@ﬁﬁ]:mmm detect lalag PCR

Expected amplicon = 331 bp
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M 12345672829

s
o
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oW W oo

0.5
331 bp

Analytical sensitivity of PCR for detection of Leptospira genomic DNA

Lane M, Molecular size marker

Lanes 1-8, DNA amounts of 5 ng, 500 pg, 50 pg, 5 pg, 500 fg, 50 fg Wae
5 fg aNEI1AU

Lane 9, Negative control

Expected amplicon = 331 bp
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M1 234567389

05 -

Representative results of DNA amplicon for detection of DNA of

Leptospira spp. (various serovars)

Lane M, Molecular size marker
Lanes 1-9, Leptospira serovars autumnalis, ballico, ballum, bangkoki,
bataviae, bratislava, canicola, celledoni W% djasiman @14

Ay
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M 1 2 3 456 728 9

Representative results of DNA amplicon by PCR when DNA of bacteria

other than Leptospira were used as DNA templates

Lane M, Molecular size marker

Lanes 1-9, Genomic DNA of Salmonella Typhi, S. Typhimurium, S.
Enteritidis, Shigella flexneri, S. sonnei, Klebsiella pneumoniae,
Citrobacter freundii, E. coli and Leptospira serovar bataviae
(positive control) MURIAL

PCR & analytical specificity 100% tw31zla amplify DNA w84 wuafiise

5%6] Al Leptospira
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A19191 1.21 Comparative results of Leptospira antigen detection in urine

samples of cattle by MAb-based dot-ELISA and DNA amplification by

PCR
Dot-ELISA PCR Total
Positive Negative

Positive 21 0 21

Negative 1 23 24
The diagnostic sensitivity of antigen detection by dot-ELISA = 9545 %
The diagnostic specificity of antigen detection by dot-ELISA = 100 %
The diganostic efficacy = 97.22 %
The positive predictive value = 100 %
The negative predictive value = 95.83 %
Kappa coefficient = 0.9555
Standard error of Kappa = 0.0222
V4 = 6.4159

p-value = < 0.0001



51l 1.10

48

M 12 3 4

Representative results of positive and negative PCR for the detection

of Leptospira DNA in semen samples of cattle

Lane M, DNA marker

Lane 1, negative control (E. coli)
Lane 2, negative semen sample
Lane 3, positive semen sample

Lane 4, positive control (Leptospira serovar bataviae)
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= a W 1 dl
18821 8AVDIIWIVYLATINITL D BN 2
nsnawIsIneaslsafnidataninalsdlnsdnennasialala

myseluainvaslasinstasngasiuananunzua 1L ﬂmzaﬁﬁbﬂ'ﬂﬁ

JeuAULANITa genotypes WAT phenotypes Uad Shiga toxin producing E. coli b

reservoir hosts fa 273 Ay ANGIE
Q ad
aa@'uamﬁms

L nMsnawIsinoaalsafadadwnalsglasdnarisesidelala wie dlalan

a < a
NAGM BNINDNTH
1. N19LA38N homogenates %38 lysate (Ly) IMNULATILIYAN ) (A19190 2.1)

WUUANITEANN stock cultures 31 streak AILH trypticase soy agar (TSA) plate
LL82 incubate ﬁ 37°C fulaan 18-24 %’JI&IG ’i]’m'iful"f loop @@ colonies (2-3 colonies)
1N overnight plate laaalu 50 ml trypticase soy broth (TSB) lu flask 2171@ 150 u&. 30
flask 'l incubate 7 37°C lu shaking incubator (L2871 4-6 galug 1 culture luiud
10,000 X g 71 4°C 1TJua81 20 w1t 141 bacterial pellet 11 suspend lu deionized distilled
water M1& optical density 15w 2.0 7 540 nm 3i1'l1) sonicate 7 20 kHz Llwaan 5 waf 2

A39 v 1w aliquots 1&n 9 uaaAulin -20°C

2. mMILaIEN lipopolysaccharide (LPS) ?1n E. coli serogroup 0157

3301650 E. coli 0157 @01l dlinical isolate 3nanUszineadiu lumsiaoy
LPS 'lesihuuafiSuann stock culture 31 plate 89U% TSA LTWAEIALNTIATEN whole
cell lysate T pick growing colonies 311 plate 14 inoculate a3lu TSB, incubate ‘71' 37°C
Hwas 4-6 Talus vuuafiselu TSB 1 inoculate asl Roux bottles 715 agar slants
L@SUNAN TSA 250 wa. 1208z 3 18, LBasaalduniald inoculum mamqwﬁ"aﬁuﬁa
2U8J agar slant ILA2 incubate m@]ﬁy‘mmﬁ 37°C (Jwiaan 48 %DQI&N \AUIILIIN bacteria
ﬁl,ﬁmumuﬁuﬁ’mad agar slants I@Ui"ﬁgmﬁ’) (glass beads) WAz sterile normal saline
solution (NSS) ﬂaya"lﬂm‘lﬁu,mﬁL‘%wq@aaﬂmﬂﬁwaa agar slants LLé’%g}@aanmﬁuﬁw
bacteria #18 NSS §18:A1NI51 10,000 X g fi 4°C, 3 @33 A39az 20 Wil 1h bacterial
pellet mﬂmsﬁuﬁ’wﬂ%q@ﬁm 11) suspend 1w NSS lasduimwliila bacterial weight
10-20 mg/ml. N&N 90% phenol U3NNa3¥inAUadlL bacterial suspension 1iadnaw 11
q’uﬁ 65-68°C luamzifeniuldninadroussuazainanailuam 20-30 wifl Useslw
Lﬁuaoﬁqm%gﬁﬁamﬁuﬁﬂﬂﬁtﬁuﬁ 4°C riawinliud 5000 x g fluaan 20 Wi
alwugnidusu 9 14 serological pipettes gmwﬂ%m{ﬂ (aqueous phase) T LY
vuTan (@Tmizﬁmﬁﬂaﬂﬁ@@%unm@%@Lﬂu%”'u nucleic acid W3oTua98915% protein
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Uuu) ¥nTu aqueous phase AAvANlTINTaUSINATUEINENRL absolute ethanol
Wunowrihsufuiiuwlin 4o 1louihdetousunans q Tu nsesnzneun o Maadu
sanifusuiiluinukaniyu absolute ethanol 30 4 1331@5 iy preparation 157 4°C
faduud i luiing 5000 x g A 4°C e 20 W azneudilelazanasin
sunaianq dialyse luinindardauasnagassaniinuaazld crude LPS walianin
T first extracted LPS wariinlianasefuaadidnassaule second extracted LPS #n
preparation Uil 100,000 x g, 4°C 1flwaan 3 9219 4 pellet Aledunazaelwinnam
Ysunasdes 9 1#I% homogeneous solution #nlUwn dry weight waautiaiful
alipuots L§ﬂ6] (pure LPS) Eﬂ‘ﬁl 2.1 wen3d SDS-PAGE-separated E. coli: O157 Ly LA
LPS fiffause Coomassie brilliant blue (3Uf1 2.1, Block 1) uaz Silver stain (Ul 2.1,
Block II)

3. MIIARILAZNIILA38N Toxins A4 9
3.1 Cholera toxin (CT) TaNLIEN Sigma Chemical Company, USA

3.2 Heat-labile enterotoxin (LT) mm%a enterotoxigenic E. coli L@3LUANN
recombinant clone ‘ﬁﬁ hit gene ‘fidvl,ﬁ%"i.lmwm;m"ﬁnﬂ Professor Dr. Hisao Kurazono,
Head, Department of Medical Technology, Institute of Health Sciences, University of
Okayama, Japan rﬁmﬂu collaborator lagiuaaulunsiasey LT laufdfanites

Clements and Finkelstein (1978) uaz Uesaka et al. (1994) lasiimsaaudadianioy af

11 recombinant bacteria 41 grow 144 LB broth %dfl ampicillin N&&Jagj 100 pg/ml
‘ﬁ 37°C lu shaking incubator 1Jul281 18 %"JI&JG 11 culture mflu‘ﬁ 10,000 X g ‘ﬁ 4°C
1Jutaan 20 Wi Lﬁla collect bacterial cells 11 bacterial pellet ﬁ"l@"fm suspend lu 10 mM
Tris-HCI buffer, pH 8.6 §9% NaCl WEwag 0.9% nniiwinlaasvasuuefiGauanlag
sonication 7} 20 kHz 2 Wifi 5 @39 nasaNiea cell debris aanldlasmsiudsnandn
fudnasiniondrsein supernatant @91llu lysate NLTARAN precipitate 78 65%
ammonium sulphate falans ammonium sulphate 398 ﬂ%'ulsupernatant 1 8019 mnauﬁ
Ietasifln crude LT sin'luazanels TEAN buffer uda dialyse 1w buffer 1@pnriuiisi 4°C
A9 WRIIAAT protein content (Bradford, 1976) lu{]y’umauq@ﬁwm crude LT Jusu
immobilized galactose column Tooda resin Tfiafiananuswn Pierce Co. 1iied
Rockford, USA lag pack Tu glass column 2#1a 1.5 X 10.0 wy. WRIAN equilibrate
column &18) TEAN buffer 11 crude LT 3nenas U LT azsuny galactose 4 column
§uiliSURD galactose azgnaean ilinuadis TEAN buffer L8234 elute bound LT
8ana1n column laglt 0.5 M galactose 11 TEAN buffer 1iU eluates 5w fractions Lﬁﬂe]
fraction a2 1 ¥a. #1811 optical density (OD) 7 280 nm WAININTUE pool 3%
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fractions ﬁﬁ optical density Wnarunuaztdn pool U84 pure LT 'l concentrate I@mju
Tu Centriprep-30 LRIAEN protein content (Bradford, 1976) Eﬂﬁ 2.2 end SDS-PAGE
separated pure LT 7i8aus18® Coomassie brilliant blue z1fiwinlsznaudis A usz B
subunits th Gl 32.2 kDa (A subunits) Waz 11.8 kDa (B subunits) wi4tAy pure LT
1w aliquots \an 9 vl’?‘ﬁl -20°C %G@iamiﬁﬂu heterologous toxin Lﬁaﬂi’m specificities
183 monoclonal antibodies 68 0157 LPS, Stx-1 LRz Stx-2

3.3. Purification of Stx-1 LLag Stx-2

Source U84 Stx-1 Aa recombinant E. coli M1061 S'f%\‘] carry 2.1 kb BamH1-Bglll
fragment Va3 stx-1 “71' ligate agl;ﬁ"i_l vector pUC118 lag'l@suntann Professor Hisao
Kurazono (Kurazono et al., 1987), Professor and Head, Department of Medical
Technology, Institute of Health Sciences, University of Okayama, Japan &% source 183
Stx-2 fia recombinant E. coli M1061 %{1 carry 4.6 kb EcoRI fragment U843 stx-2 6’%0 ligate
agliﬁ'll pCH253 vector (Yutsudo et al., 1987a) n13 purify Stx-1 1535289 Kurazono et al.
(1987) WazMy purify Stx-2 139284 Yutsudo et al. (1987b) lasaauladaniias 518

a = A v g
NILAUAVBINILATIBVNNAI -

ﬁﬁLLUﬂﬁL%ﬂ‘ﬁl carry stx-1 ) grow 14 Luria-Bertani (LB) broth %dwau Ampicillin
at 100 pg/ml la incubate 37°C shaking incubator Liuiian 48 T2l Frnwuaiisod
carry stx-2 gene 'l grow 14 Mueller-Hinton broth s'fﬁﬁ Trimethoprim Na&la%i 10 pg/ml
Wiansu 48 T2lw9 10 cultures luiluiile pack bacterial cells 91 5,000 X g, 4°C 1w
15 W waarn pellet 1 resuspend Tu phosphate buffered saline (PBS), pH 7.4 ﬁwau
Polymyxin B 1y 6,000 units/ml ¥ bacterial cells luvinlAuanlas sonication ‘ﬁ 20 kHz 2
Wl 5 a5 w39 nilwan cell debris aanud 1 supernatant 'l precipitate d28 80%
ammonium sulphate (516 g/l) aznaw precipitate ﬁvl,ﬁﬁﬁvl,ﬂa:mﬂu 50 mM Tris-HCI, pH
8.6 a2 dialyse Tu buffer Laﬂaﬁuﬁﬁ 4°C f190%H preparation ‘iﬁﬂﬂ’i’] crude toxin "ffdﬁ]x
il purify 8628 DEAE-fast flow chromatography (column size 2.0 X 45.0 cm) 6‘%&
equilibrate 628 50 mM Tris-HCI, pH 8.6 3LL&2 %R931n apply crude toxin WA&4
column @78 buffer LANLAL elute protein aanalasls 0-0.5 M NaCl 1w Tris-HCI buffer,
pH 8.6 \AU fraction 82 10 ml WEIATIA OD V83NN fraction “71' 280 nm ﬁ]’mﬁ?um’sﬁ]’i’]
fraction ladl toxin lawiirluneseudi83F double diffusion lasnisguinienves
precipitation a4 fraction AU rabbit polyclonal antibodies 8 Stx-1 %38 Stx-2 (Yutsudo et
al., 1987b) WU fractions ‘ﬁﬁ toxin (lﬁ precipitin bands ¢a anti-toxin) an elute 8anan
lugia93e11319 0.12 - 0.24 M (NaCl) (gﬂﬁ 2.3) #n fractions 5 toxin 1 pool 3NH 11

§iaz pool 4 concentrate @38 Amicon PM10 membrane ultrafiltration L& Centriprep-30
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M13199 2.1 List of heterologous antigens used for testing cross-reactivity of MAbs to

EHEC O157 LPS, Stx-1 and Stx-2

No. Strain/ Antigen No. Strain/ Antigen
1 Shigella flexneri 1a 46 Plesiomonas shigelloides
2 S. flexneri 1b 47 Pseudomonas aeruginosa
3 S. flexneri 2a 48 Aeromonas hydrophila
4 S. flexneri 2b 49 Escherichia coli (K12)
5 S. flexneri 3a 50 E. coli 086
6 S. flexneri 3b 51 E. coli 0125
7 S. flexneri 4a 52 E. coli 0126
8 S. flexneri 4b 53 E. coli 49/32
9 S. flexneri 6 54 EIEC 54/32
10 S. flexneri x 55 EHEC (VT1)
11 S. flexneri'y 56 EHEC (VT2)
12 S. dysenteriae 1 57 EHEC (VT2vh)
13 S. dysenteriae 2 58 EHEC (VT2vp)
14 LPS of S. dysenteriae 1 59 EHEC (MC1061)
15 S. boydii 1 60 EHEC (VT2, K243)
16 S. boydii 2 61 EHEC (SLT I, CG-94-2017-1)
17 S. boydii 4 62 EHEC (SLT I, SPH-1624-1)
18 S. boydii 12 63 EHEC (SLT I, II, CP-32-1)
19 S. sonnei phase [ 64 EHEC Ol111ac:H40 (V-474-2)
20 S. sonnei phase 11 65 EHEC O111lac:H40 (V-826-2)
21 LPS of S. sonnei phase 1 66 ETEC (SPH-2389-1)
22 Salmonella Paratyphi A 67 ETEC (SPH-2436-1)
23 S. Paratyphi C 68 ETEC (CJ-612-6)
24 Salmonella group C 69 E. coli (LT, ST, CJ-1270-1)
25 Salmonella group E 70 E. coli (ST, CAM-10-1)
26 S. Typhi 71 E. coli (LT, CJ-1417-1)
27 S. Typhimurium 72 E. coli (LT, CP-10-1)
28 S. Panama 73 EAggEC (W 177-1-1)
29 Klebsiella pneumoniae 74 EPEC (W 393-1-1)
30 Enterobacter aerogenes 75 EPEC (W 225-1-2)
31 E. cloacae 76 EPEC (467-1-1)
32 Citrobacter diversus 77 EPEC (215-1-1)
33 C. freundii 78 EPEC (412-1-1)
34 Seratia marcescens 79 DAEC (WC 407-1-4)
35 Proteus rettgerii 80 DMS 1 (S. sonnei phase I)
36 P. vulgaris 81 DMS 2 (S. flexneri 2a)
37 Morganella morganii 82 DMS 3 (untyped)
38 Vibrio fluvialis 83 DMS 4 (S. sonnei phase I)
39 V. alginolyticus 84 DMS 5 (S. flexneri 6)
40 V. cholerae Inaba 85 DMS 6 (S. flexneri 6)
41 V. cholerae Ogawa 86 DMS 8 (untyped)
42 V. cholerae non-O1 87 DMS 10 (S. flexneri 2a)
43 V. cholerae 215/35 88 DMS 11 (S. boydii 5)
44 V. cholerae 287/35 89 Cholera toxin (CT)
45 V. cholerae 536/35 90 Heat-labile enterotoxin (LT)

CT, cholera toxin; DAEC, diffusely adherent E. coli; DMS, Department of Medical Sciences, Ministry of Public Health,
Thailand; EAggEC, enteroaggregative E. coli; EHEC, enterohemorrhagic E. coli; EIEC, enteroinvasive E. coli; EPEC,
enteropathogenic E. coli; ETEC, enterotoxigenic E. coli; LT, heat-labile enterotoxin of ETEC; ST, heat-stable enterotoxin of
ETEC; SLT, Shiga-like toxin or VT,
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KDa A B C D E F G
2100 = ~
127.0 =
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11

gﬂﬁ 21 @AY patterns 229 SDS-PAGE-separated homogenate (lanes B, C LLaz D)
lLag LPS (lanes E, F LLaz G) 2a4 E. coli 0157

Block | £/au@28 Coomassie Brilliant Blue

Block Il anaae Silver stain
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A subunits

B subunits

gﬂ‘ﬁ 22 U&A3 SDS-PAGE-separated pure LT 2849 enterotoxigenic E. coli 17; elute

2ana131N immobilized galactose-resin column

Lanes B-J: SDS-PAGE-separated patterns of fractions eluted from the
galactose-resin column
A subunits at 32.2 kDa
B subunits at 11.8 kDa
Lane A, broad range molecular weight markers

Numbers at the left are molecular weights in kDa
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gﬂﬁ 2.3 Chromatogram 224 Stx-1 11 elute 88nX191N DEAE fast flow column

Bar ®As1 (3n@3%) uaas fractions fill Stx-1 1INNIATIIFBUGIY double
diffusion test ¢ia rabbit anti-Stx-1 2LAKIT Stx-1 an elute aananluiig 0.12-0.24 M
NaCl
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(Amicon, Beverly, MA, USA) 1ila concentrate U&7 preparation A& (3 ml) 38N Stx-
IEC 'Y dialyse 14 25 mM immidazole-HCI buffer, pH 7.4 wazsinly apply 1w
polybuffer exchanger PBE 94 column (1.0 X 45.0 cm) (u’%ﬁ'ﬂ Pharmacia Fine Chemical,
Sweden) 49 equilibrate 13@28 immidazole buffer u&? elute protein sanaee gradient
pH 7.0 ©149 4.0 lag/la polybuffer 74, pH 4.0 (Pharmacia Fine Chemical, Sweden) sy
fraction (fraction 289 Stx-CF) lUa373m1 toxin lagATaananidnadu wWuinwuin Stx
positive fractions Oin elute aananluaag pH 5.5 fiv 6.6 (Eﬂﬁ' 2.4) ¥ toxin positive
fractions laTiagaulagnsuanaleis SDS- PAGE uaqfiaufiaas Coomassie Brilliant
blue 1l identify toxin bands (A subunits U8y Stx-1 Waz Stx-2 AYAIIGAIY 33.5
WA 33.7 kDa @US1AU §2% B subunits 289 Stx-1 ey Stx-2 ILDYATIAIUNUI 6.6 LAz
6.5 kDa @ U81AL) (Takeda et al., 1993) WUIILY fractions ANINNIT 2 bands (31J~71'
2.5) qa fractions ﬁfl toxin 1@8NNIATIIEY double diffusion wazlumsuonéls SDS-
PAGE wazmyfanfdsing bands a39diunibs A subunits sz B subunits pnedasuazli
SDS-PAGE pattern WUULe#21% 3132uidnenenn uda dialyse 1w buffer fmanzaulag
1% 50 mM PBS, pH 6.0 713 0.2 M NaCl &30 Stx-1 uazl# 50 mM PBS, pH 8.0 §wsu
Stx-2 #a931n dialyse a1y concentrate lasld Centriprep-30 Siatudas pool b
Woney SDS-PAGE ufdoudanasinile (gﬂﬁ 2.6 U§AY SDS-PAGE patterns U4 Stx-
CF pools) CERANoR pools 184 fractions 10 Lz 11 (lane B) LRz pool Ud4 fractions 12-
14 (lane C) 1% bands 2 bands A3IRUEAII Stx-1A LAz Stx-1B G91ins 2 pools TiaaLTln
pure Stx-1 &% pools 5% (pools we4y fractions 15 WAz 17, fraction 16, pools U
fractions 18-19, 20-21 WRs 22-24 [lanes D, E, F, G waz H]) § bands ¥1NN31 2 bands
(partially purified Stx-1]) %1 pools Va4 fractions 15 Wuar 17, fraction 16, pools V83
fractions 18 Uaz 19, 20 uaz 21, uaz 22-24 11l concentrate wazwiU3unalds@uiSan
preparation §Iuii “St-CF” &9daaninly purify @amIe3d gel filtration lagld fast
protein liquid chromatography (FPLC) (Pharmacia Fine Chemical, Sweden) ﬁdﬁi@&ll“ﬁ'
Superose-6HR 10/30 prepacked column Lﬂ%‘ﬂy’u@auq@ﬁ’m gﬂﬁ' 2.7 W&®AJ chromatogram
284 Stx-1-CF pools 614 € 911 chromatofocusing column AW Stx-CF pool lﬂ‘ﬁlﬂu
partially purified toxin fazlw chromatogram 411N791 1 peak &% Stx-CF pool ‘ﬁﬁ pure
toxin ag‘J;LLéh \% pool 12-14 NazLAY peak L@el chromatogram 1T purify Stx 3o
@lauqﬂ‘ﬁ’]ﬂﬁ’m Superose-6HR FPLC ifu 141 Stx-CF “ﬁlﬁ protein range 3-5 mg UI11a3
150 Wl Wa¥NIBILAINT inject K1 sample loop a9 column WEINT elute §)
equilibrate buffer (50 mM PBS, pH 6.0 containing 0.2 M NaCl §193U Stx-1; Tris-HCI, pH
8.0 #wsU Stx-2) lawld flow rate 0.4 wa/mfimasa 1uan 1 Talus lewdsaslw
eluent fiknuaanu1an column 1% detect OD 'léee UV-1, 280 nm 0.2 AUFS wsaifiu

@78 fraction collector (Frac 100, Pharmacia Fine Chemical, Sweden) 7@ OD Uaduaas
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gllﬁ 2.4 Chromatogram 284 Stx-1 11 elute 29NX191N chromatofocusing column

(fraction volume 5 ml)

WUy (3nesd) used fractions MU toxin 3INNNIATINEIL gel double

diffusion test §i@ rabbit anti-Stx-1 %agﬂ elute 88NN 1UL9 pH 5.5 19 6.6

pH
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gllﬁ 2.5 SDS-PAGE patterns 224 fractions & Stx-1 7 elute 8@NN1N

chromatofocusing column

Lanes A of (a) and (b) are molecular weight markers
(a) Lane B, SDS-PAGE-separated crude Stx-1
Lanes C-J, patterns 284 fractions 8-15
(b) Lanes B-J, patterns 84 fractions 16-24
A subunits at 33.7 kDa
B subunits at 6.6 kDa

Numbers at the left are molecular weights in kDa
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3111 2.6 W& SDS-PAGE patterns 223 concentrated pools 6119 ¢ 31311 2.4 ua
2.5 Ao

Lane B, pool U84 fractions 10 ez 11 (pure Stx-1)

Lane C, pool 184 fractions 10 — 14 (pure Stx-1)

Lane D, pool 284 fractions 15 waz 17 (partially purified Stx-1)
Lane E, fraction 16 (partially purified Stx-1)

Lane F, pool 1843 fractions 18-19 (partially purified Stx-1)
Lane G, pool 2a4 fractions 20-21 (partially purified Stx-1)
Lane H, pool 284 fractions 22-24 (partially purified Stx-1)
Lane A, molecular weight standard markers

Numbers at the left are molecular weights in kDa
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gﬂﬁ 2.7 w&AJ FPLC chromatograms 2@y Stx-1-CF fractions 6119 9

(a) pool ¥4 fractions 22-24 (lane H Eﬂ‘ﬁ 2.6) %\‘JL‘ﬂu partially purified Stx-1 Y

RAY peaks Tu chromatogram

(b) fraction 16 (lane E Ell‘ﬁ 2.6) = partially purified Stx-1 Inany peaks Tu

chromatogram

(c) pool Uay fractions 12-14 (lane C gﬂﬁ 2.6 = pure Stx-1) § peak LAy

chromatogram



90

kDa
206
125 —_r" |
880 —* - =
47.7 — LS |
| —
349 — - m— -'-I—- A-subunit
29.6 ’
| ;
204 —
=4
7.0 —HpiuuE 'ﬂ — — = B-subunit
A B C D E

gﬂﬁ 2.8 u&a3 SDS-PAGE (non-reducing condition) patterns 223 Stx-1

preparations Tnawnanag ) 4aIN7 purify

Lane A, molecular weight standard markers

Lane B, crude Stx-1 #&431N ammonium sulphate precipitation

Lane C, Stx-1 preparation 310 DEAE-Sepharose column

Lane D, partially purified Stx-1 3710 chromatofocusing column

Lane E, pure Stx-1 970 chromatofocusing column %dL%ﬁauﬁu pure Stx-1
371 FPLC column
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fraction WAINNN chromatogram aanan WRINUUINUARE fraction N1 show appropriate
peak Tu chromatogram lunesauny rabbit polyclonal antibodies ¢ Stx LARZTHA LAY
A & A @ . v A = = Y o ' .
Wardwns8uewin preparation gannuililn pure Stx F9ldsinudas preparation U run
14 SDS-PAGE 14 non-reducing condition ua2&auaa8d Coomassie Brilliant blue U

2.8 uaasl¥IAnT9 SDS-PAGE-separated patterns 189 Stx-1 1UIUABUAE 9 VBINT

purify
3.4 N19LA38N Stx-2 toxoid

ilagan Stx-2 flanuiuineany mice 11N thazld immunize Wik mice lag
a199ziliny  mice @1BLWINE  toxic/lethal dose fUsumdwnndiafisuny
immunogenic dose ﬁdﬁ?u luns immunize wi BALB/c L‘ﬁlam%im immune splenocytes
fwSUNIKAE® hybridomas 39ilanusniludas detoxify Stx-2 ialwiiln toxoid tiioan
AUl uAsLagInsaNdn immunigen L&anaw N13L@IN immunogenic Stx-2 toxoid
Mlalasnsin Stx-2-IEC u3a319tdu 0.5 mg/ml 11 10 mM PBS, pH 7.4 uaz dialyse
against 0.4% formalin lu PBS 7 37°C 1fluaan 7 3u nasanniu dialyse faaien trace
289 formalin aanlinualay dialyse Tu PBS 7 4°C drsdiulasilasu buffer wangy 9 ass
NUWATIVI Stx-2 toxoid £35 toxicity fa Vero cells at@nwialal lauida toxoid adlu
Vero cell culture 4azazld toxoid 4n1s immunize BALB/c @imﬁla preparation ifuvl,&iu‘flu

Wisia Vero cells
4. N13 immunize %1 BALB/c wWalila immune splenocytes

& immunize Wi BALB/c iweilly 8y 57 Uit %GVL@T%'ummmngw:ﬁmﬂ
Armed Forces Research Institute of Medical Sciences (AFRIMS), US Component
NINNY 3 Ngy Nguaz 3 63 lasran immunize Vl,ﬁmzlﬁawwwia:é’uﬁmﬁﬂﬁﬂu
normal control serum (NS) ARN§XLIN immunize 628 0157 Ly dluﬂﬁj&lﬁ 2 LLa:mj&Jﬁ 3
immunize @38 holo Stx-1-IEC L&z Stx-2 toxoid ANE1AU waudlanli dose LN WEANAL
complete Freund’s adjuvant 4aiinTadviad (intraperitoneal; I/P) Wa9NIAA booster
doses an 2 ﬂ%\‘i nne ROIFUMAUANTN immunogens dalu incomplete Freund’s
adjuvant 133704 immunogens 14 dose wsnfla 0157 Ly 50 pg, Stx-1-IEC uae Stx-2
toxoid USanmh 2 pug saulu booster doses 1 0157 Ly 1w 70 uaz 100 pg enusau
§7% Stx-1-EC uaz Stx-2 toxoid wmuatnee: 5 ug wasanaa dose 7l 3 WaIwed
fUon# lm:Lﬁaw%nﬂﬁuﬁammmn indirect ELISA titers ¢ia homologous antigens
LAZ§1323 antibody patterns @8 SDS-PAGE-separated homologous antigens A8l

Western blotting (WB) \WaNWLINDINVBY immunized mice § ELISA titers gdLLﬂﬂﬁ WB
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A

patterns 68 homologous antigens LANE& 9 spleens mad%‘k}ﬁﬁﬁu titers gaq@vl,ﬂ“ﬁ

vJ44 immune splenocytes #1%3ULAILN hybridomas a1/

5. Cell hybridization (fusion) STOIGETIEY hybridomas Waz monoclonal antibodies

(MADb)

Immunized mice IuLL@ia:ﬂa;&l"fidﬁ serum indirect ELISA titer §Jg® uazlh wB
patterns ¢ia homologous antigens LANIZRY (ﬁa G?ﬁ&mhhﬁ immunized @18 0157 Ly Y
reactive bands dalUs@uens 9 1Auiln bands \den?l molecular weights @19 § N4 Lazd
antibodies #ia 0157 LPS @aufiuiilu ladder w3a diffused bands d’mﬁhl,‘ﬁl immunized
628 Stx-1-IEC W8z Stx-2 toxoid & antibody reactive bands @36UAUI A Uae B
subunits U8y Stx-1 AT Stx-2) %Qmﬁaﬂmlﬂu immune splenocyte donors Lﬁa fuse NU

myeloma cells FIRTUNER hybridomas

Nawn1I¥in cell fusion 4 "mvlﬁ'ﬁ@ﬂizéjum;}ﬁﬁaﬂlﬁﬂu splenocyte donors
8 immnogens LauEduAaalagazany immunogens USunmasenitanas last booster
dose 11 NSS 1331@3 0.2 ml %&8937n intravenous booster 4 fuuauﬂufuﬁﬁ’] cells
fusion 191ziRaanuusazauen@iuliilu positive (immune) serum (PS w3a IS) &y
#2837 cervical dislocation U&7 disinfect ﬂ’]iluaﬂﬁ’mkﬂﬂmjumlu 70% ethyl alcohol ‘Yi‘i
1 MEINITAINUaaNINENILAZLALaN spleen cells 1daslu RPMI-1640 medium la
1% sterile technique vgﬂi?mmu Tugrasanis RPMI medium U&I5 s Wi wmasnasie
a%ﬂu hemacytometer Wazld trypan blue exclusion method Wu7n Lsnaﬁﬁ%%a%imﬂﬂiﬂ
98% Va3 nucleated cells “fT’GﬁN@] 91y fuse nu P3x-63-Ag8.653 myeloma cells 6‘%&
harvest 41310 culture flasks lummzﬁvﬁaﬁﬁﬂﬁdagimzm late exponential phase (cells
i} viability NN 98% LTuN®) 114aa18I% myeloma cells:spleen cells = 1:10 lagld
polyethylene glycol (PEG) 4,000 il fusogen m:fdﬁ]’mﬁu cells 1% common pellet
W& resuspend cells 11 RPMI-1640 medium Wada1d 2-3 A%y Megaun cell pellet 1
resuspend 11 selective medium fia HAT medium W&% 15% bovine serum laaySul#i
106 cells/ml ﬁ]’miful,u_id 200 pl aliquots a9l 96-wells tissue culture plates WK incubate
plates VH"‘?% 37°C 1w 5% CO, incubator 73799 cultures Neld inverted microscope nﬂ’a'u
Lﬁaﬂsﬁﬂglﬂuﬂﬁjmmﬁ hybrids #i refractile N background Sa1l3znaudas cell debris
39U8uu medium Tnadluszozafimanzan wasen hybrids LLSALRSIWIBIN LA
11 undiluted culture supernatants lTdasramuandvadee homologous antigens laeA%
indirect ELISA {awudn 1wasan culture wells wawlaliwauinlasdl indirect ELISA
optical density §In31 0.1 ﬁ’]L‘Haﬁﬁ]’mﬁquﬁ?u"Lﬂ clone 1aeA% limiting dilution laoi

normal splenocytes \Ju feeder cells Lalw lalaauLas? (monoclones = hybridomas)
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6. Vero cytotoxic assay

lun13¥in Vero cytotoxic assay @l African Green Monkey kidney (Vero) cells
waz3TUed Gentry waz Dalrymple (1980) lag'lesu Vero cells N”I’«i]’]ﬂLLW‘Y]ET%f]JjGQMﬁQjG
atiud  fienansal  mednhiisine  AFIRMS nyanw  ldih Vero cells wassly
MEM tissue culture medium Lﬁia maintain b3 a4¥in experiments 1u°um$°7i§ﬂﬁhu%ﬁd

cryopreserved 13lu liquid N, Tank

Lfiaﬁlxﬁ’lmiﬂ@aaug’i’l preparation #38 sample 1ail Shiga toxin 1é¥1 cells 11
plate a9lu tissue culture wells wauas 100 pl (105 cells) LL&7 incubate plate ﬁ 37°C lu
5% CO, incubator T0A% %1 sterile toxin preparation %%aéhashaﬁa:mmm Shiga
toxin (undiluted preparation %38 individual dilutions) W LANaIly well ﬁfl Vero cells nau
az 100 pl laslu plate 1@eanull positive control (Stx-1 #38 Stx-2 wauaAnIdl) LAy
negative control ﬁmmza&l (13% spent culture medium of P3x-63-Ag8.653, sample
diluent 1udu) agéae WaI9N incubate #i 37°C In 5% CO, incubator 48 Flug ua2n
plate 4103239 cytopathic effect (CPE) lag/ld inverted microscope (Iﬂmg]gﬂ 2.11) wan
Mnilssmunsoniu plate 151dun Tandaten detached cells waz medium lunguaanli
WNAA28 phosphate buffered saline (PBS, pH 7.4) LLﬁaﬁamsxjaﬁﬁﬂ'ﬁ@ag’ﬁuﬁu wells 1u
plate 628 0.13% crystal violet b4 5% ethanol-2% formalin-PBS a1 20 w1l wa239
&9 excess stain sandrgtinnawrsenlsUAle Useslw plate us i3 NATIagQ
cytotoxicity T9uSai lifFRaUSmfiAe cytotoxicity LAZITARANEAINGARANIINNT
Lﬂ’lz“?‘i plate ﬁz\‘iﬁiﬂmﬂ%ﬂmﬁﬂuﬁb negative control %Gﬁ crystal violet ﬁ]zaﬂ‘ﬁlﬁu well
oelinLENe (148l toxicity) &2 positive control (3 toxin) z#84i unstained area 31N
vaaasduiuUsINm toxin ffannuazimadaenuefasininditu wells Af positive

1adaa ]
control LLYIUVLNSJE"(@I@WQ%ILE\]U
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The cytopathic effect (CPE) of Vero cells caused by Shiga toxin

Monolayer of Vero cells in normal culture condition

)
)

(a

CPE of Vero cells in the presence of Shiga toxin (Vero cytotoxicity)

b

(
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7. Serological methods A9 s]ﬁslii'mnmmwmwnmaa monoclonal antibodies,

cross-reactivity checking LLaz antigenic specificities
7.1 Indirect ELISA

Indirect ELISA #iuananazldiiindsasiovnszey antibody titer luisuuas
immunized mice, screen #1 positive hybrids (Y#1 spent culture medium X101373) WA
713793200 antibody titer luspent culture medium Ua84J selected hybridomas wen gald
f1%TUAII cross-reactivities U89 MAbs 619968 heterologous antigens (analytical
specificity) @28 duaeunNIYin indirect ELISA dmiuaudsolusiuiimilondy indirect
ELISA lassnistiosdi 1 nﬂﬂixmmﬂﬁuuauawuﬁw coat plates Touandrseanluau

AAMUIRNICRUD aaq@ﬂszaaﬁu@iam%’alum‘sﬁﬂm‘imaau
7.2 Dot-ELISA

lalt Dot-ELISA & %3UATIA analytical specificity 284 MAb @199da
homologous LLRs heterologous antigens uaﬂinﬂf':ﬁ'ﬂ“ﬁﬁﬁ%%'ummmLLa‘uﬁL%%Lﬂﬂ%ma
ludathidsaa (specimens) 9nEtheganszilunmends atnilaind@is dot-ELISA
#1990 dot-blot-ELISA filFa3299 Leptospira antigen Tuilganaz fiugaslslulasens
souft 1 1antes namAsunuiiazld slot-blot device nuARIBE1I8IL nitrocellulose 1
Iﬂidﬂ’]iiiﬂﬂ‘ﬁl 2 ‘I’ﬂf automatic pipette e tips RUAAI0EN 1-3 ul Lyy manual LWnk
Wa99INAI0ENIL nitrocellulose WIALEY Tuaaudalivas dot-ELISA vinutwidsnfivl

lassmadasd 1 uazld reagents i@inunndsznis
7.3 SDS-PAGE uag Western blot analysis

lumsuen antigen @18 sodium dodecyl sulfate polyacrylamide gel
electrophoresis (SDS-PAGE) lulassmistionfi 2 # 14 4% stacking gel uaz 12%
separating gel §MIUMIANHABINL MAb da LPS wag E. coli 0157 uazld 16%

separating gel fnSUMIANMINLINY Shiga toxins

Western blot analysis yinlasms transblot SDS-PAGE-separated antigens &3
U NC ﬁ]’mﬁ?u blocked unoccupies sites Ut NC @28 3% BSA, 0.5% gelatin lu PBS
winad NC rAawily react nu antibody preparation %avdﬁ]’mﬁ?u revealed antigen-
antibody reactive bands I@Umiﬁﬂﬂﬁﬂ%mﬁ'u second antibody-enzyme conjugate L8

substrate
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. ¢ .
8. Specimens 3MNARM¥E (human specimens)
ldiAudatnigansz 3 7o dnnuda

éf'aasi'mgﬂﬁ 1 1% rectal swabs nY89INTZTIEIWIL 499 T U3y
masnmilsanemanszasand Tmiameys Ussnelne lughadeuningian
F9man l@LAY rectal swabs 1@ Cary-Blair transport medium golUwizi@edt Clinical
Microbiology Laboratory Unit 289l34WeNLNaWIZ03LAR WAILNTIYR WaIIINUUI
1 swab 1wy enrich @28 buffered peptone water (BPW) 4 wa. T1aaw waudadn 2
aliquots wen aliquots wsn'lUduielE¥n MAb-based dot-ELISA Liaa31991 0157 LPS,
Shiga-toxins 1 waz 2 @l &ML aliquots RsasilUifuft -20°C 1iald¥in PCR,
Western blot analysis Laz/"38 Vero cytotoxic assay Iuﬂitﬁﬁ' MAb-based dot-ELISA
e liAsIRUNAM TN

éhasi'm;mﬁ' 2 ilu rectal swabs 1NFME9INTZIW 42 M8 TILAWN @
lUsumsinwnilsswsnunade “108” Hospital Nauas leiAY rectal swabs nngihoud
azAwldlu buffered glycerol saline (BGS) FalwRes preservation medium (sl
enrichment medium) Y3103 4 wa. LLéTaﬁiavl,a.le:L%aLLmﬁL%ﬂﬁﬁaaﬂﬁﬁ'amimaﬂid
WENLNR “108” NWEN BGS waaadeanwlldy 20 wifl udrasliamiant 0157 LPS,
Shiga toxin 1 Waz 2 ‘ﬁ'mﬂ"imqa‘%ﬁﬂmua:ﬁuﬁ’ﬂﬂaﬁ AUITANFASLUATDU

WAINLRLURAR NINNY

ﬁ'aashn;ﬂﬁ 3 1ilu stool samples maaqjﬂwm’;zﬁﬂu 5 At ﬁﬁmmsqﬁmﬁi:
MUY hemorrhagic colitis ‘%\1 stool samples mdﬁ‘f:Lﬁ‘UvLﬂu freezer “?'i Department of
Microbiology, Tokyo Metropolitan Research Laboratory of Public Health, Tokyo, Japan
9 samples méwﬁﬂﬁ%’mamm&mw:ﬁmﬂLLWVIET%@J 0zfif M8 MIwnzuoNTouazMY
@329%7 Shiga toxins lag PCR ﬂﬁﬁwﬁﬂs:mmﬁﬂuu@iLﬁuwamimaaaauvﬁﬁau §IUN3
AT LEUALIULN stool aliquots FinlaswnInsmaas ﬁmﬂﬁmﬁga%ﬁwmua:ﬁuﬁﬂu

Iaﬁ ALITANRASLUAS D

NANIIATA AU TN T aLAZNITATIARILAWALIUIAL MAb-based dot-ELISA
iuntandaunuuazdlagrelalinaliasenw  dasinaratigldaaninandian  fa
#3737 0157 LPS lae SDS-PAGE Waz Western blot analysis Laz®333%1 Shiga toxins

1ag Vero cytotoxic assay
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Nan13298 (Results)
1 nIudawaslavilaa uazlalulaanianandvaf
1.1 Hybridomas secreting monoclonal antibodies to E. coli 0157 LPS

ldliwy BALB/c a1y 6-7 &Uandk \fal5udun1s immunize (whole cell
homogenate 284 E. coli O157) 3144 5 dn lagld dose, route LAz schedule mﬁaue]
AUNNBAKINIIA booster dose ﬂ%:\‘lij@ﬁ’lﬁl vlﬁmnwmmhhé’a‘ﬁ' 4 §) serum antibody titer
@8 homologous antigen gdﬁﬁ;{@ﬁa 1:51,200 g spleen cells ﬁ]’m%%ﬁ’sﬁ hybridize Ay
myeloma cells WUIN&134190 aliquot fused cells laadlu 96-wells tissue culture plates
$1947% 1,488 wells (well 82 200 pl) #2819 Wa997N incubate plates 71 37°C Tu 5% CO,
incubator UuazLU/aew medium agIMANZEN WUIT growing hybrids 8g31143% 194 wells
(13%) LLazLﬁaﬁn spent culture medium 3N wells ﬁlﬁ growing hybrids lunemaum
wauAvadsda 0157 Ly (homologous antigen) WU731 spent culture medium NNLTAS
(polyhybrids) $1u3n 18 way Huaudued Fskuwadan 18 %qwﬁ“’LULmﬂLﬂuLsﬁmﬁam
(monocloning) WALNAFEUANNI L WIZ VB ILaUAL DA L1 spent culture medium VB
monoclones (hybridomas) WU31 hybridomas 310 4 wells Juaudvsdianizde 0157
Ly/LPS winsiwlaelaifl cross-reaction @a heterologous antigens A qﬁua@ﬂﬂu@mwﬁ
2.1 ;ﬁ%’ﬁvl,@ﬁﬁaﬂ hybridoma %8 clone 13C9 W ABIEWTUNIHAG  monoclonal

antibodies (MAb) lﬁmﬂwmﬁﬂﬁﬂu detection reagent ¢ia'l

Characteristics U839 MAb 917 clone 13C9 (MAb13C9) lauaasliluasen 2.4

92131 MABb13C9 L1114 immunoglobulin i@ Y3 waz light chain 1% kappa (K) fiflanw
dnwzda 0157 LPS uaziiloloasiAaudnuiuild stationary phase Wa3 spent culture
medium & indirect ELISA titer 1:2,048 (20,480 EU/mI) uaz MAb13C9 1% Western blot

pattern §ia 0157 LPS v smears/ladders a3uaadlu Block | Ellﬁ 2.10

1.2 Hybridomas secreting monoclonal antibodies to A and B subunits of Shiga

toxin-1 (Stx-1)

¢ immunized i BALB/c $113% 5 67 13wdnanu  nundali booster dose
q@ﬁmuﬁa 7 2% WU73N serum antibodies ¢ homologous antigen V&3 immunized mice
NN (Stx-1-IEC) & titer 11NN 1:10,240 \flonamaudls indirect ELISA ananiies
ldindsurasmyudazaaldienzidin Western blot analysis duaudvafda Stx-1A
uaz Stx-1B n3alilasld SDS-PAGE-separated Stx-1-IEC w3a Stx-1-CF 39t liliny

o A A a i . . i A a . .
@11 2 B3N serum antibody titer @8 homologous antigen §INFA LA reactive bands @8
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Stx-1 11w spleen cell donor lagsi splenocytes mﬂ%‘k}ﬁdfmﬂ fuse NU myeloma cells
P3x-63-Ag8.653 lunIuae hybridomas Lfia hybridized Wa? WURLTasIN 532 tissue
culture wells ﬁ]’]ﬂ“f?\m&l@] 1,080 wells ﬁﬁ growing hybrids (49.3%) 31N 532 wells ﬁy spent
culture medium 910 20 wells JuauAvafse homologous antigen Ao Stx-1-IEC %38 Stx-
1-CF uazil bands @@ Stx-1A ua/#38 Stx-1B L Western blot analysis é’aifu’a’iaﬁwmﬁ
71N 20 wells ﬁq‘/lllﬁﬁ monocloning lag3% limiting dilution method %GVL@T hybridomas 51
clones §38N4 (Table 2.2) lay 31 clones #3149 MADb 6@ Stx-1A Lag 12 clones &319 MAb

i@ Stx-1B immunoglobulins findalan clones anuaLu Y (Y1, Y2a W30 Y2b) waz K
isotypes waz'ly cross-react N heterologous antigens 1 Table 2.1 Lfiam’a’ﬂaaui@m%%
indirect ELISA LRz dot-ELISA ﬂmzﬁﬁﬁ'ﬂﬁlﬁaﬂ hybridomas %‘a clones 11G3 uaz 3D4
hifanaa MAD 6 Stx-1A Uas Stx-1B MUSIAU (Ivaq3u/lu Block I maagﬂﬁ' 2.10) 19
§84 clones Lfial,?;mlu tissue culture AU stationary phase a:usas MAb aanalu
spent culture fluids @13 indirect ELISA titers 16 1:1,280 way 1:320 (12,800 EU/mI e

3,200 EU/ml) @819y (miﬁ\‘l‘ﬁ 2.2)
1.3 Hybridomas secreting monoclonal antibodies to Shiga toxin-2 (Stx-2)

TumInaassftld BALB/C $1wam 10 &2 ¥nan immunize Taald Stx-2 toxoid 1{u
immunogen NYNRY booster dose ﬂ%&@@ﬁ’]&l 1 sk wi mice “Qﬂéhﬁ serum
antibody fiter §9n31 1:10,000 uaz i antibodies 1 reactive o Stx-2A Az Stx-28 L
71373628 Western blot analysis 8 SDS-PAGE-separated Stx-2-IEC ﬁuﬁan%&éﬁﬁ 1
"fidﬁ serum antibody titer 1:12,800 §a@ homologous antigen 1w spleen cell donor ‘%G
§14130 aliquoted fused cells 891 tissue culture wells bét 1,088 WU 229 wells (21%)
7 growing polyhybrids 8819 15AANUINAADY cells 31N tissue culture well Lﬁmﬂau

dnAaeuoufivafide Stx2B 3930 cells 310 well §il monocloning uaswuinle 8

hybridomas %Gwa(ﬂ MAb ¢a Stx-2B La immunoglobulins W Y2aK ldi8an clone %a
13D2 énIunda MAb ¢ia Stx-2B #w3Ulgiiu antigen detection reagent dalyl i
clone 13D2LﬁﬁtyLa‘UI@1LﬁsJﬁ WU spent culture medium & indirect ELISA titer 1:2,560
(25,600 EU/m)

Wasanlu first cell fusion lsansonde hybridomas T9fianusmizee
Stx-2A ﬁdfuLﬁalﬁﬁ hybridomas 6‘%&%§d MAb 68 Stx-2A 341¢l9 immunized mouse 8n
1 %ﬁﬁ serum antibody titer 1:25,600 ¢ homologous antigen lunsvin cell
hybridization 8nA3anils 910 tissue culture wells $1am 1,612 wells WuF1MN wells &
growing hybrids (100%) WAz 460 wells (28.5%) lWuaufuadda Stx-2-CF fadulen
Lraaan 13 wells lUvin monocloning uae le hybridomas 23 clones sﬁawﬁ@ MAb 68 Stx-
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2A subunits LR immunoglobulins i) VAVA %30 Y2a) @idan clone 26F9 G'fi\‘l secrete

MAb wfia Y1 lu spent culture medium vmziaalaSyLaNALazd indirect ELISA titer
1:160 (1,600 EU/mI) Wldlunidudald a15ef 2.3 uaaineazidoaaad hybridomas
fa Stx-2

AmENDA®N19 289 clone 13C9 (MAb dia 0157 LPS), 11G3 (MAb dia Stx-1A),
3D4 (MADb 6@ Stx-1B), 26F9 (MAb i@ Stx-2A) uaz 13D2 (MAb @a Stx-2B) leuaadlilu
a13197 2.4 §IMSL Western blot patterns T Blocks I, Il waz Il maogﬂﬁ' 2.10 MURIAU

WEAILALAL antigenic specificities lauaasliluasnen 2.4

gﬂ‘ﬁ 2.11 LEAIAI88N9 hybridoma clone 14 tissue culture
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M1319N 2.2 List of hybridomas generated against Stx-1 and the characteristics of their

secreted monoclonal antibodies

No. | Hybridoma | Specific to Indirect ELISA units |Max. Stx1 dose IgG
subunit of | ELISA titer | (EU/ml)** | neutralized by | subclass
Stx1* MADb***
1 1E11B5 A-subunit 1: 160 1,600 nd nd
2 1E11B6 A-subunit 1: 320 3,200 nd nd
3 1E11C2 A-subunit 1:160 1,600 <10CDs, I2Gya, K
4 1E11C4 A-subunit 1:320 3,200 <10CDs, I2Gya,, K
5 1E11C10 A-subunit 1:320 3,200 nd nd
6 3C9B5 B-subunit 1:160 1,600 >1000CDs, IgGy,
7 3C9B10 B-subunit 1:320 3,200 nd nd
v 8 3C9D4 B-subunit 1:320 3,200 >1000CDs, IgGy,
9 6C8F7 B-subunit 1:320 3,200 >1000CDs, IgGy,
10 6C8G7 B-subunit 1:160 1,600 >1000CDs; IgGy, x
11 6G5A4 A-subunit 1:160 1,600 nd nd
12 6G5AS A-subunit 1:320 3,200 nd nd
13 6G5A6 A-subunit 1:160 1,600 nd nd
14 6G5B9 A-subunit 1:640 6,400 10CDs, IgGy,
15 6G5C4 A-subunit 1:160 1,600 10CDs, IgGy,
16 8B4E4 A-subunit 1:640 6,400 nd nd
17 8B4E7 A-subunit 1:640 6,400 10CDs, IgG,,
18 8B4E9 A-subunit 1:1280 12,800 nd nd
19 8B4F6 A-subunit 1:640 6,400 nd nd
20 8B4G3 A-subunit 1:640 6,400 nd nd
21 8B4H2 A-subunit 1:1,280 12,800 nd nd
22 8B4H4 A-subunit 1:1,280 12,800 10CDsy IgGy, x
23 9G6E4 A-subunit 1:640 6,400 10CDs, IgGy,
J | 24 | 11E3G3 A-subunit 1:1,280 12,800 100CDs, IgGy, x
25 | 11E3Gl11 A-subunit 1:1,280 12,800 100CDs IgGy, x
26 11E3H2 A-subunit 1:640 6,400 nd nd
27 | 12D7B3 B-subunit 1:640 6,400 nd nd
28 | 12D7B4 B-subunit 1:160 1,600 100CDs IgGy,

(favrhoall)
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13199 2.2 List of hybridomas generated against Stx-1 and the characteristics of their

secreted monoclonal antibodies (cont.)

No. | Hybridoma | Specific to |Indirect ELISA| ELISA units | Max. dose of IgG
subunit of titer (EU/ml)** |Stx1 neutralized| subclass
Stx1* by MAb***
29 12D7B5 B-subunit 1:640 6,400 nd nd
30 | 12D7B10 | B-subunit 1:1,280 12,800 100CDsy IgGy,
31 12D7C10 B-subunit 1:1,280 12,800 nd nd
32 | 12D9El11 A-subunit 1:640 6,400 10CDs, IgGy,
33 12D9F3 A-subunit 1:320 3,200 nd nd
34 12D9F6 A-subunit 1:320 3,200 nd nd
35 12D9F7 A-subunit 1:320 3,200 nd nd
36 | 12D9G3 A-subunit 1:160 1,600 10CDsy IgG,,
37 | 12D9G5 A-subunit 1:640 6,400 nd nd
38 | 13C10C11 | A-subunit 1:640 6,400 10CDsy IgGo,,
39 14B8C2 B-subunit 1:320 3,200 >1000CDs; 1gGyp,
40 | 14B8D4 B-subunit 1:1,280 12,800 >1000CDs IgGyp,
41 16D5B7 A-subunit 1:640 6,400 nd nd
42 16D5B9 A-subunit 1:640 6,400 nd nd
43 | 16D5BI11 A-subunit 1:640 6,400 nd nd
44 16D5C1 A-subunit 1:640 6,400 nd nd
45 16D5C5 A-subunit 1:80 800 nd nd
46 | 16D5C11 | A-subunit 1:1,280 12,800 nd nd
47 | 16D5C12 | A-subunit 1:1,280 12,800 10CDs, IgGy,
48 16D5D1 A-subunit 1:640 6,400 nd nd
49 16D5D2 A-subunit 1:320 3,200 nd nd
50 16D5D7 A-subunit 1:640 6,400 nd nd
51 | 16D5D12 | A-subunit 1:1,280 12,800 nd nd
* = The subunits of Stx1 were specified by the locations of the reaction bands on NCM
** = One indirect ELISA unit was the smallest amount of the antibody in 100 pl of the

MADb preparation that still gave the positive ELISA reaction (OD > 0.05)

**% = The highest amount of Stx1-IEC that can be neutralized by 1ml of undiluted MAb.
The data are expressed as the number of CDs, of Stx1-IEC

nd = notdone

v = Monoclone chosen for further characterization of their MAb
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A1319N 2.3 Hybridomas generated against Stx-2 and the characteristics of their

secreted monoclonal antibodies

No. | Hybridoma | Specific to [Indirect ELISA| ELISA units | Max. dose of IgG
subunit of titer (EU/ml)** |Stx2 neutralized| subclass
Stx2* by MAb***
= 1 1D10D7 A-subunit 1:20 200 nd IgG,, x
= 2 1D10H6 A-subunit 1:10 100 nd IgGa, K
3 3D11B8 A-subunit 1:160 1,600 nd nd
4 3D11D2 A-subunit 1:80 800 nd nd
5 3D11E3 A-subunit 1:160 1,600 nd nd
6 3D11F3 A-subunit 1:160 1,600 <10CDsy nd
= 7 3D11G7 A-subunit 1:160 1,600 <10CDs nd
8 3D11HS A-subunit 1:320 3,200 nd IgG, x
9 3E9C11 A-subunit 1:320 3,200 100CDs, IgGy, x
10 7D8C10 A-subunit 1:10 100 nd nd
= 11 7D8D2 A-subunit 1:160 1,600 100CDs nd
12 7D8HS A-subunit 1:20 200 <10CDs, IgG, x
13 8B7C4 A-subunit 1:80 800 nd nd
14 8B7E7 A-subunit 1:160 1,600 <10CDs, IgG, «
15 8B7F4 A-subunit 1:40 400 nd nd
16 8B7H6 A-subunit nd nd nd nd
17 26E9B3 A-subunit 1:80 800 nd nd
18 26E9Cl1 A-subunit 1:160 1,600 nd nd
19 26E9C5 A-subunit 1:160 1,600 100CDsy nd
20 26E9C6 A-subunit 1:160 1,600 nd nd
21 26E9D9 A-subunit 1:80 800 nd nd

(avhonll)
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Hybridomas generated against Stx-2 and the characteristics of their

secreted monoclonal antibodies (cont.)

No. | Hybridoma | Specific to |Indirect ELISA| ELISA units | Max. dose of IgG
subunit of titer (EU/ml)** |Stx2 neutralized bel
Stx2* by MAb##* | SUDCIAsS
22 | 26E9DI11 A-subunit 1:160 1,600 nd nd
V|23 26E9F9 A-subunit 1:160 1,600 100CDs IgG;
24 13D4C2 B-subunit 1:640 6,400 nd IgGy, x
25 13D4C4 B-subunit 1:640 6,400 1000CDsy IgGa, K
26 13D4C8 B-subunit 1:640 6,400 nd IgGy, x
27 13D4C9 B-subunit 1:1280 12,800 nd IgGy, x
28 | 13D4C10 | B-subunit 1:1280 12,800 nd IgGy, x
V|29 13D4D2 B-subunit 1:2560 25,600 1000CDs, IgGo, K
30 13D4D3 B-subunit 1:1280 12,800 nd IgGy, x
31 13D4D5 B-subunit 1:2560 25,600 100CDs IgGy, x
* = The subunits of Stx2 were specified by the locations of the reactive bands on
NCM
*¥* = One indirect ELISA unit was the smallest amount of the antibody in 100 pl
of the MAD that still gave the positive ELISA reaction (OD > 0.05)
Rk = The highest amount of Stx1-IEC that can be neutralized by 1 ml of undiluted
MAD. The data are expressed as the number of CDs, of Stx2-IEC
nd = not done
= = Clones which their MAb had cross-reactivity to some heterologous antigens.

= Monoclones which their MAb were chosen for further characterization
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Specific hybridomas, their secreted Ig isotypes, antigenic specificities of

their MAb, and the indirect ELISA titers of their culture fluids at stationary

phase of in vitro growth

Hybridoma Ig Isotypes Antigenic specificity ~ Reciprocal indirect
clone of MAb revealed by ELISA titer against
Hchain Lchain WB homologous antigen
13C9 v3 K O157 LPS 2,048
11G3 vl K Stx-1A 1,280
3D4 vl K Stx-1B 320
26F9 vl K Stx-2A 160
13D2 Stx-2B 2,560

Y2a K
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Block 1 Block 1T Block 11T
kD kD kIa
] | 125 —»
IO - 125 —» g
—
LT8O b 377 —
iLo 140 = mlel | 3 subuni
He = A swrhumid 29E —
525 5
i i i 05 == |
20.5 =)
362 ' Ti = B-zabamil
295 0 == = R-subunit ‘
0.7 =* ABCD EFG A BLD
d. - -
Ell‘n 210 Western blot (WB) patterns of monoclonal antibodies secreted by the

selected hybridomas, i.e., clone 13C9 (Block I), clones 11G3 and 3D4
(Block Il) and clones 26F9 and 13D2 (Block Ill) against SDS-PAGE-

separated homologous antigens
Numbers at left of all blocks are molecular weight in kilodaltons
Lanes A of all blocks are standard molecular weight markers

Lanes B, C and D of block | are WB patterns of mouse immune serum, MAb 13C9 and

culture fluid of P3x-63-Ag8.653 myeloma cells, respectively against the SDS-PAGE-
separated O157 LPS

Lane B of block Il is SDS-PAGE-separated purified Stx-1 stained with Amido black.
Lanes C-G are WB patterns of mouse immune serum, MAb 11G3, MAb 3D4,
combination of MAb 11G3 and MAb 3D4 and culture fluid of P3x-63-Ag8.653 myeloma
cells, respectively against the SDS-PAGE-separated pure Stx-1

Lanes B, C and D of block Ill are WB patterns of mouse immune serum, MAb 26F9 and

MADb 13D2, respectively against the SDS-PAGE-separated Stx-2-IEC



106

Ei.lﬁ 2.1 Representative hybridoma in tissue culture
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1.4  WANIIATIVRILDWALIBUASNITINIS-LEUNUAT identify LTBINNAIDE19RIFS

U1
m‘n%mngﬂw

1.4.1 NILAILY antigen detection reagents LNDATIIAILOUALIUGAN 9 1 stools

WA rectal swab cultures 9%

Detection antigen fWTUATIW 0157 LPS oA monoclonal antibodies
(MADb) 310 clone 13C9 (specific @8 E. coli 0157 LPS)

Detection reagent §1%3UATI3% Shiga-toxin 1 1WA combination of MAb 371

clones 11G3 (specific §ia Stx-1A) az 3D4 (specific #a Stx-1B)

Detection reagent §1%M3IUATI3% Shiga-toxin 2 l@wA combination of MAb 31
clones 26F9 (specific ¢ia Stx-2A) Laz 13D2 (specific fa Stx-2B)

laaasoulAudas preparation ke antibodies ¢a specific epitope 80 indirect
ELISA units (80 EU) ¢ia 1 wa.

1.4.2 HANTIIAIIVWILDWALIWV DY enterohemorrhagic E. coli Tuaagne

29913AL rectal swab cultures ﬁl’lﬂﬁﬂ'&ﬂ

ANNMILEIT dot-ELISA Taeld MAb 1aw1zanda 1.4.1 1T detection reagents

1eaaath

1. ﬁéhaﬂ'wqamiz/rectal swab cultures 31%43% 9 A2ALNINNIRNUA 546 A2

8¢9 Alwnaunlas3s MAb-based dot-ELISA fa

v
o

Stool samples N8I YUNI 5 18819
Rectal swab cultures mﬂ;jﬂmﬂjn”lm 4 @10819 31N 499 AL

Mat9gaanszirectal swabs §1MI% 537 1IN 546 G1ALNANANITATIIN
wWauALAUVBILTE enterohemorrhagic E. coli 1at) MAb-based dot-ELISA 1Juaulaun 495
dragnngtheninous: 42 dretnndihemaiisawa

=4

2. Stool samples 5 @78819 mn@ﬂmmmﬁﬂuﬂﬁwamn 1a8 dot-ELISA &
PREHGHEGGR
2 dmag9ldie 0157 LPS', Stx-1,, Stx-2"
1 ¢naedliie 0157 LPS, Stx-1", Stx-2

1 ¢natdling 0157 LPS, Stx-1", Stx-2"
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1 $aedlhNe 0157 LPS |, Stx-1", Stx-2"

3. Rectal swab samples 3ngthuznlng 4 fragnafiline dot-ELISA 1w
1IN INuazdua b
1 y81dia 0157 LPS”, Stx-1,, Stx-2°
3 wul¥na 0157 LPS, Stx-17, Stx-2"

143  WAMINIZ-UeN waz identify I5alag3Ta1a3g1wuazn13 confirm Ag

PCR 1120132984209 0157 LPS Uag stx-1 WAL stx-2

NMILWIE-LENILAE identify L%amﬂﬁaazmqﬁmsmazmsﬁﬂ PCR oW 0157
LPS gene, stx-1 Uae stx-2 Iuﬁaaﬂ"mmﬂqams:maagﬂaﬂ"ﬁﬂtﬁ'ﬁ‘u ﬁwﬁlﬁaaﬂﬁﬂ'ﬁmiqa
FAnenva9 Tokyo Metropolitan Research Laboratory of Public Health, Tokyo, Japan
1ag Dr. Akemi Kai Lflug}”ﬁ’]LLa:LﬁuNam‘m@1aauvl’?ﬁ]mﬁavlﬁwamimaauﬁazl dot-ELISA

L&I913 reveal Wudﬁvl,ﬁwamaﬁ'unﬂﬂszmi fa
v E. coli 0157 4 isolates

2 isolates L4 Stx-1, Stx-2

1 isolates 1T Stx-1", Stx-2’

1 isolates +TJ% Stx-1+, Stx-2+
uaztiw E. coli serogroup B 1 isolate Ad non-0157 E. coli Stx-1+, Stx-2°
NILWIS-LENWRE identify 831N rectal swab cultures maaé’ﬂ’m"ﬁ’lﬂﬂﬂﬁ’]mid

WENLNAWIZIBUNN FIATANTILT 91%2% 499 318 FIBMIWIZ-UBNUAE identify LT

NNt WierIAsauwIa 42 518 v “108” Hospital, Hanoi

WAFIUTBIMINIZ-UENUSS  identify \TauaznsaTIAIrLauAlawluaat 9 las

MAb-based dot-ELISA 'lauaadliluansned 2.5



109

A15N 2.5  WANITLNIZ-LUNLA: identified T8 Wz MAb-based dot-ELISA LNaATIIW

LLauaLaqué'aaﬂ'wq'«amﬁ?z/rectal swab cultures 31434 628 @288

BaNaTIany (winalading) WABINNNVBIABEN NaV8d MAb-based dot-ELISA
Wald MAb Nilanuamzde

0157 LPS Stx-1 Stx-2

f0819NHa dot-ELISA 1Tlwuan

E. coli 0157 (2) Rt + ) +
E. coli 0157 (1) gy + + .
E. coli 0157 (1) Tdiu + + +
E. coli non-0157 (1) ARt T . + +
Untypeable E. coli (1) 717 ke + . -
Untypeable E. coli (3) 117 e - - +
ool doteusa vy
Aeromonas hydrophila (2) 117 e - - -
Enteropathogenic E. coli (8) 17 kne - - -
Plesiomonas shigeloides (9) 717 ns - - -
Salmonella spp. (67) 117 ne - - -
Salmonella spp. and Shigella spp. (5) 117 na - - -

Salmonella spp. and Vibrio parahaemolyticus (2) 17 ke - - -

Shigella spp. 40 Vietnamese, 58 Thai - - -
Staphylococcus aureus (7) 711 lns - - -
Vibrio parahaemolyticus (42) 117 na - - -
Vibrio cholerae Ogawa (1) 117 e - - -
No pathogens were isolated (378) 2 Vietnamese, 376 Thai - - -

+, dot-ELISA positive

-, dot-ELISA negative
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1.5 Multiplex PCR I1N8@579%181%209 0157 LPS Uag stx-1 Lag stx-2

Wlasannlumaimnz-uonuas identify L%amanﬂmsz/rectal swabs mn;jﬂwe'fia
¥ AlsaweanIzaauLngn JmiamaySlasUndnenudesily  rectal swab
cultures 284%1178833132339 @39y E. coli lag'liwy pathogens an uelalevin
serogrouping 38 serotyping 209188 E. coli fiwy Tunsliifivige E. coli e (B8
uinniesljidnseatiineweslsenenuasulng i £ coli THiwmzwuann
NNIU LT1BULNDY enteropathogenic E. coli wintiw) 59008 E. coli isolates VeI
511 lny 4 118 (@Gmansaaniueudanlasds dot-ELISA 1uuan) §nsuanaTIan
0157 LPS 148 Stx-1 uaz Stx-2 wiavih PCR anidalagassle

@Taifu;ﬁ%'ﬂﬁo"lﬁﬁw rectal swab samples maagﬂwﬁlﬁwa dot-ELISA 1iluuanmg
4 11319iilu DNA template Malawass wiavsmsarna DNA dap3funasguuaznsld
Chelex W&1w¥in multiplex PCR 1fiaw1 DNA 183 0157 LPS, Stx-1 uaz Stx-2 lag'le
JU Primer mixture 4719710 Professor Dr. Shinji Yamasaki, Research Institute International
Medical Center of Japan udtitasan multiplex PCR primers 3a&n3uas i3 ldania
1aLNe content LA sequences 189 primers ¢ agnalsni@ PCR amplicons 183 0157
LPS, stx-1 WAz stx-2 DNA ‘%\1 amplify lag multiplex primers Rauna 457 bp, 349 bp uaL
112 bp ANEAY

PCR reaction mixture 13znavuaae

- 17.35 pl sterile ultra-pure distilled water

- 2.5 pl ANTP mixture (2.5 mM each, Takara Co., Japan)
- 3 ul wad 10 X PCR buffer

- 3 ul each of primer (10 pM/pl)

- 0.15 pl Tag DNA polymerase (5U/ml, Perkin Elmer, USA)

1 pl DNA template
PCR condition a7

- Initial warming 71 94° C, 5 w1l

- 35 cycles of denaturation ‘ﬁl 94° C, 1.5 Wi
- Annealing “?'i 55° C, 1.5 w1l

- Extension il 72° C, 1.5 wafi

- Final extension N1 72° C, 7 w1
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1ol Thermal Cycler Gene Amp® PCR System model 9700, PE Applied
Biosystem, Perkin-Elmer, USA

111 PCR products 1 electrophoresed T 2% agarose lu TAE buffer, pH 8.0 °71I
80 Volts 1iluiaan 30 wift viaiila dye font odaufildanldszosmefoslszann 60% 289
gel length 111 gel liefanee ethidium bromide solution (0.5 pg/ml) tuwiaan 15 wfl a4
GT’JEJﬁWﬂéLuLLﬁ’J@ amplicons @28 UV Transilluminator (Fotodyn Incorporation, Wisconsin,
USA) lawld clinical isolates @8 E. coli 0157 ﬁﬁ stx-1 uae stx-2 Liu positive controls
wudn ldanansn amplify DNA 289 O157 LPS uae six-1 Wae stx-2 970 rectal swab
samples va4518117 N8 4 AWl HAN1IATIIRIY MAb-based dot-ELISA lidua positive
Tag MAb da 0157 LPS (1 sample) Waz 3 samples 1 positive Tag MAb Stx-2 'l& Tz

71 positive controls lARaaTIRUNNLzMI (Isagah 2.12)
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- ve control
+ 0157, stx-1
+ 0157, stx-2

bp

452
349

112

31l 2.12 Ha multiplex PCR tia amplify genes of 0157 LPS, stx-1 Lag stx-2 11

stool samples delinaunlay MAb-Based dot-ELISA

1, marker ({ Y 174 Haelll)
2, negative control

3, positive control 0157, stx-1
4, positive control 0157, stx-2

5-8, stool samples which were dot-ELISA-positive (lianunsa amplify ‘6 11
1371 stool samples § Tag polymerase inhibitors) sauanwlivin Western
blotting W&z Vero cytotoxicity test Uni LazWU3ING288198 0157 LPS (gﬂﬁ
2.13) w38 Stx 939 (lulduaasna)
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Hufinsuiulasrialdinns amplify DNA 910 stool samples lailasldnadisin
ﬁzdf:LWS’lx stool samples TAEY Taqg DNA polymerase inhibitors 3UNI% ﬂ’]‘i“ﬁl positive
controls Iﬁwagﬂﬁaalﬂmws’]: positive controls 1w pure isolates 1sile stool sample LLRg
Lﬁaﬁuguiﬂ stool samples i DNA polymerase inhibitors B lale positive controls 83
11 stool samples a2 lUvin PCR wwwmdn wadsingitliswsn amplify DNA a9

positive controls 11 stool samples 16 wa@931 stool samples § PCR inhibitors 234

1.6 Western blot analysis LLae Verocytotoxicity test IWam329%1 0157 LPS

waz Stx-2 1 MAb-based dot-ELISA positive rectal swab samples

@41 rectal swab cultures maasjﬂm'ﬁz& 4 TeRlWnauInda MAb-based dot-
ELISA 'lu) dialysed lwinnawuan lyophilized tite concentrate 91ntiastial) run 1w SDS-
PAGE u&¥in Western blot analysis lagld MAbO157 LPS & w3Uéaas19fi MAb-dot-
ELISA 1#nauan 0157 LPS uazld MAbStx-2 lis Western blot analysis 289 samples ]
dot-ELISA 1#nauin Stx-2

NRUBY Western blot analysis (WB) WU 14 rectal swab sample Alknauan
MAbO157 LPS § 0157 LPS aji3alay WB 1iwaidu smear pattern il MAbO157 LPS

27N clone 13C9 (I‘l.li@(g]gﬂ‘ﬁ 2.13) Tuwusi rectal swab samples #l#uauan MAbStx-2
dot-ELISA ¥aJluLA% bands 189 Stx-2 I duassdrunid Stx-2A (¥ 33 kDa) W38

Stx-2B (X 7.0 kDa) Nl

ﬁdﬁ?u rectal swab samples ﬁg\‘la’m samples ?iogﬂﬁﬂvlﬂwﬂaau Vero cytotoxicity
test Toesinlinsosrn millipore membrane 1havinl¥aaaidandiinliduasly Vero
cell culture Naﬂiﬂﬂgdﬁﬁg{mw samples fal#lAa cytopathic effect #a Vero cell 339 lag
ﬁqumaoLﬁljaﬁvﬁmamﬁ'uwa“?il,l,amvlﬂugﬂ 2.11(b) H9ugasinssusasned Shiga-
toxin B339 s lsfiaereganssusasnediUsunmliifsanefiazyia neutralization test
108l MADStx-2A + MAbStx-2B %38k polyclonal antibodies fia Stx-2 ba
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KDa

-207.0 =
81.0“8'0_,

32.3 =~
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£9.9 =9

20.7 =>|

o B

gﬂﬁ 213 Western blot pattern 283 rectal swab culture maoﬁﬂ’m%orfmmi
7379028 MAb-based dot-ELISA iuuniilials MAbO157 LPS 21n

clone 13C9 il detection reagent

Lane 1, molecular weight markers
Lane 2, WB of the dot-ELISA positive control (E. coli 0157 LPS)

Lane 3, WB of O157 LPS positive sample
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Il. n13ANBLBa Shiga- toxin producting E. coli (STEC) 91NA1881989915277 -

ana lwilszindlng uazn1s@nun genotypes Waz phenotypes @13 9

Shiga-toxin producing E. coli (STEC) %30 Verocytotoxin producing E. coli %30
. . 4 o

enterohemorrhagic E. coli (EHEC) ﬁml,flumm@;maa hemorrhagic colitis (HC) WRZ/HID
hemolytic uremic syndrome Tuanuni LHuANIIUARGEINT 13-a208 11U reservoir host An
a d‘r a a [ 6 o d'd . 1 cql/ d?’ [l [} A et
azdaalasmavilnaniadiuaiann 32-as N3 E. coli indnfiwdouas imu duuw Fu
Urznmuiitaua 1w uaaweiinailign Judszmudnauildyaid-anoduis wia i

d’ LU L Q/ dld dy Qs [l v Y v & U
nlfsarnauandnsduteuganszir-ane laslilddldazain Wudu myszina
va4l30fale EHEC Inesnuteny lutszinafivamiudy i i uawan wasiu
aanne snaauaud samandy udu dmiuludminelne Joyainsiue EHEC
wio STEC Hipann wazihasniniwmidaiiawe lulasinisvaaaiissanla Tass

1 P Yo & 1 ° YA = Y a o 1

nsdaai 2 ladnSananiivwaal amzgidadslazgnanisideeanldludiwaas
n13d1an e STEC luavviszvasir-analuwdszinalng saans &nwd

genotypes LLaz phenotypes 2aILBALAARAEY

%

NUILDLAVAINUIVBN

%

sda bl

b

1. nn3isolate 132 STEC fa'lnq:afa”n‘sz'i"a-ﬂ'a']ﬂ

iy fecal samples 3MMg3NITTI-ANY firpalagriuusiiasey g
NILNWUAIUAT WaTINIAENY S1man 139 drathalanifiudszanmdaadnias 100 N3y
lalugenaa@nazanaudavinauludakesd Juansmud Hafswanl §amsld incubate
fatniudazalaensdszanmss 1 loop laasls EC broth us? enriched 13lu shaking
incubator 37°C dufA® %é’amnfuﬁw culture ¥1ATIIRIN Shiga-toxin producing E. coli
(STEC) uas E. coli 0157 wialailag3 multiplex PCR a1nsiusindnadnsfilwnauanluvin
serial dilution 14 PBS 1 dilution 10° uaz 10° USunas 100 i 'lu) spread aduu Mac
Conkey agar plates WA incubate ﬁ 37°C, 24 °fi"’JIsJ<1 ﬁnmfu picked colonies INNUGRY
plate Uszanau 50-60 colonies fa plate 1 screen w1 O157, stx-1 Was stx-2 lag

multiplex PCR 8na39%ikd 1AL colonies filAnauIn g wsumsinuidaly

2. PCR 1f{anns detect E. coli 0157, stx-1 Wag stx-2

181% primers GsdRuliudalas Pal et al (1999) ldurign 1 fie EVT1 5'-
CAACATGGATCTCAG-3': uay EVT2-5' CCCCCTCAACTGCTAATA-3': @;ﬁ 2 @a EVS-
5" ATCAGTCGTCACTCACTGGT-3', uaz EVC2-5' CTGCTGTCACAGTGACAAA-3 1iia
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amplify stx-1 WAz stx-2 @WE1QU &% primers §1W3U E. coli 0157 1w patent
sequences 2a3uTElutlminagiu Ialimunndows |

>

PUADWANINN PCR a9t

1 bacterial culture A enrich fudawn dilute 1w TE wdadulwindan 20 wnfl
wazld sample Aduuiilidn PCR template &% PCR reaction mixture iyznauaig
ultra-pure distilled water 9.125 pl, primers ueazal 3 pl (10 puM), dNTP mixture 2.5 pl
(2.5 mM LL@ia:é”J), Tag DNA polymerase 0.375 pl (2 units/pl) Wae DNA template 3 pl
8% PCR condition léun 113 warm 71 94°C 5 u1#i usn denaturation 35 cycles 71 94°C
{wasn 1.5 WAt annealing 7 55°C 1fluiian 1.5 wfl extraction 71 72°C, 1.5 wft was
final cycle extraction 7 ety ‘ﬁ 72°C laalt Thermal Cycler GeneAmp® PCR System
Model 9700, PE Applied Biosystem Perkin Elmer, U.S.A. mﬂﬁf'uﬁw amplicons 1
electrophoresed T 2% agarose lu TAE (Tris-acetate EDTA, pH 8.0) buffer ‘ﬁl 100 volts
Uszanm 30 wifl viaiile dye font indandlUUszanm 60% 2890208717289 gel ﬁwq@
nazud Wi udh gel ludandan ethidium bromide (0.5 pg/mi) iwiaan 15 Wil udag
amplicons ¢ UV trans-illuminator lag positive results NUINR amplicons Y419 450
bp, 349 bp Waz 112 bp %IV E. coli 0157, stx-1 WAz stx-2 ANA19L (gﬂﬁ' 2.14)

11 enriched culture T3l¥na positive PCR 1u plate 83U Mac Conkey agar
Wi incubate N1 37°C 1Juwaan 24 B2l picked colonies 50-100 single colonies o
screened %1 gene Va3 E. coli O157, stx-1 WRs stx-2 Tag multiplex PCR LEWLAEINUN

asune 1 Tuaa19dn

WU9NeI8E1993313277 139 samples 3 27 samples filinawIN 0157, stx-1

LAZ/RID Six-2

ievinusdaz colonies 910 27 dradnafiliia multiplex PCR 1fuuanllasiam
0157, stx-1 WAy stx-2 §ﬂﬂ%\11ﬁﬁdwui’l 48 colonies (strains) Itauanlu 49 isolates f:
22 isolates (44.9%) IRHALANTS stx-1 Waz stx-2 Uaz 22 isolates (44.9%) lkHaLANLaNE
stx-2, 4 isolates TANALIN stx-1 (8.2%) LNe90ENIL@E7 uae 1 isolate (2%) IWKaLIN E.
coli 0157 amplicon (mi’]\‘l‘ﬁl 2.6) STEC isolates ﬁvlé’ﬁlzﬁ’lvlﬂﬁﬂ‘]:}’l genotypes SHﬂLLa:
phenotypes 6114 LT G329%1 0157 LPS, Stx-1 WAz Stx-2 @28 MAb-based dot-ELISA
A373%1 hemolysin lag/ld blood agar plates ©333%1 Shiga toxin @28 Vero cytotoxic
assay 9137391 serogroups Wz serotypes 1ag polyvalent L8 monovalent antisera %#an
nilla@nun plasmid profiles wazrRNA lag ERIC-PCR f9anusunuslusze genome

2a9.5aua]E35 PCR a1 virulence genes au<) L% eae, hiyA, efpD Waz katP @ae
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A13199 2.6 Phenotypic and genotypic characteristics of the 49 E. coli isolates

Sample Strain Sserogroup 0157 Hemolysis Vero- Chromosomal genes Plasmid genes Resistotype*
cytotoxicity
no. code LPS
stxl stx2 eae tir etpD hlyA katP 0157
1 TC 1-16 ONT - + + + + - - - + - - S
TC 1-17 ONT - + + + + - - - + - - S
TC 1-21 ONT - + + + + - - - + - - S
TC 1-22 Rough - + + + + - - - + - - S
3 TC3 015 - - + - + + + R ¥ R R s
5 TCS5-7 ONT - + + + + - - - + - - S
9 TC 9-28 0157 + + - - - - - - + - + S
12 TC 12 015 - + + - + + + - + - - R
14 TC 14-3 ONT - + + + + - - - + - - S
TC 14-5 ONT - + + + + - - - + - - S
20 TC 20-7 ONT - + + + + - - - + - - S
27 TC 27-32 0142 - + + - + - - - + - - S
50 TC 50-22 ONT - + + - + - - - + . ND s
TC 50-25 ONT - + + - + - - R + R ND s
TC 50-28 ONT - + + - + - - - + - ND S
52 TC 52-2 ONT - + + + - - - - + - ND S
TC 52-6 08 - + + - + - - - + - ND S
53 TC 53-4 ONT - + + + + - - - + - ND S
58 TC 58-2 ONT - + + + + - - - + - ND S
TC 58-3 Rough - + + + + - - - + - ND S
TC 58-6 ONT - + + + + - - - + - ND S
59 TC 59-1 ONT - + + - + - - - + - ND S
TC 59-3 0152 - + + - + - - - + - ND S
TC 59-10 015 - + + - + - - - + . ND s
62 TC 62-24 029 - + + + + - - - + - ND S
68 TC 68-8 ONT - + + - + - - - + - ND S
TC 68-76 ONT - + + + + - - - + - ND S
69 TC 69-5 ONT - - + - + - - - - + ND s
84 TC 84-6 ONT - + + + + - - - + . ND s
TC 84-10 ONT - + + + + - R R + R ND s
89 TC 89-3 Rough - + + + + - - R + R ND s
TC 89-43 ONT - + + + + - - - - - ND S
90 TC 90-1 ONT - + + - + - - - - - ND S
TC 90-2 ONT - + + - + - - - - - ND S
TC 90-5 ONT - + + - + - - - - - ND S
TC 90-42 ONT - + + - + - - - - - ND S
TC 90-48 ONT - + + - + - - - + - ND S
91 TC 91-39 027 - + + + + - - - - - ND S
93 TC 9328 ONT - + + - + - - - - . ND s
115 TC 115-21 ONT - + + + - - R - R R ND s
119 TC 119-21 ONT - + + - + - - - + + ND S
120 TC 120-3 08 - - + + - R - - + - ND s
TC 120-12 08 - + + + - - - - + - ND S
125 TC 1259 08 - + + - + - - - - - ND s
127 TC 1272 ONT - - + - + - - - - + ND s
TC 127-5 0168 - - + - + - - - + - ND S
130 TC 130-22 08 - + + + + - - - + - ND s
TC 130-24 08 - + + + + - - - + - ND s
TC 130-25 08 - + + + + - - - - ND S
ONT = untypable

ND not done
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3. MAb-based dot-ELISA [Wa@329%1 0157 LPS, Stx-1 Uag Stx-2 (Chaicumpa et
al., 1998b)

WBadarn enrichment 71 37°C Tw@nd5anas 500 ul ludu 30 w Aauiia
luUnamausy dot-ELISA lasnaa sample a2 3 pl 89U% NC strips, blocked U&7 reacted
U MAb u@az specificity A8 0157, Stx-1 Waz Stx-2 &% control NC strip Tanoa
samples 1 gudeanul reacted nu spent medium U8y P3x-63-Ag8.653 myeloma cells
819 NC strips #¥84310 incubated NU MAb %38 medium control 20 ¥11 11 NC strips ﬁg\‘i
gjvl,‘]_l"ﬂ;&lsl,u rabbit anti-mouse immunoglobulin-enzyme conjugate Waa1 20 WA 819U

iy reacted iy substrate 1ia develop &
4. ERIC-PCR
1 genomic DNA S} template waeld ERIC Primers fa:

IR 5'-ATGTAAGCTCCTGGGGATTCAC-3’
ey 2 5'-AAGTAAGTGACTGGGGTGAGCG-3'

PCR reaction mixture 1/3¥naveae ultra-pure distilled water 28.5 pl, 10 x PCR
buffer 5 pl, primers W@az62 (10 uM) 5 pl, dNTP mixture (2.5 mM W¢az@l) 4 pl, Tag
DNA polymerase (5 units/ul) 0.5 pl waz DNA template 2 pl

PCR condition fa:
initial warming 94°C, 2 w1l
denaturation 25 cycles ‘ﬁl 94°C, 1 N
annealing “7‘1' 65°C, 1 wIN

extension N1 72°C, 1 w7

lagld Thermal Cycler GeneAmp® PCR System model 9,700, PE Applied
Biosystem, Perkin-Elmers, USA

11 Amplified product ﬁ‘l(ﬂﬂ electrophoresed Tu 2% agarose lu TAE (Tris-
acetate EDTA, pH 8.0) buffer 91 100 volts 1fluaan 30 w1#l uda599z stain gel §28 0.5
pg/ml ethidium bromide Juaan 15 wh LLﬁQg} amplicons @18 UV Trans-illuminater

(Fotodyn Incorperation, Wisconsin, USA)

5. n13@N1 Plasmid profiles

L@38% plasmid DNA 289 STEC lagazanaann culture Midssdnuanly broth

US31a3 3 ml lagld alkaline lysis method @a35289 Kado wae Liu (1981) 41 plasmid
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1) electrophoresed 1% 0.5% agarose gel laslt TAE buffer La2Ead gel @28 ethidium
bromide LLﬁ’J@li’Jﬁlgﬁ’wﬂﬁaa UV @99196% lagas estimate molecular sizes 289 plasmid
MunIUIsuneuNIiaRauiny plasmids ﬁmmmm@‘[maqaaguﬁ’; (extract 910 E.

coli EDL 933 reference strain)
6. N1IM serogrouping LLaZ serotyping
9241 positive STEC isolates ldasram serogroups WRE serotypes las35v09

Bettelheim L8z Thomson (1987) ez Chandler L@z Bettelheim (1974) ANAIY lasas
1o full range O sera (O1 to 0169) was H sera (H1 to H56) MNEIAU

7. Cytotoxic assay
lsagatvilulassmsdesd 2
8. Hemolytic activity testing

, : 4
92 streak WUATILILAILH tryptic soy agar (Difco) plate %93 5% washed human
blood cells W&Na: a9 incubate plate Uszanmi 18 77la9 A1 37°C 290779994

hemolysis 381 9 bacterial colonies %38kl (Schmidt et al., 1999)
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NAaN13Iv8Y

NANNIANEN virulence genes @14 9Uaz plasmid profiles VadlTa E. coli Nuenle

NN 49 mﬂﬁuﬁ:vl,ﬁuamvlﬂumiwﬁ 2.6

M3ANE plasmid profiles Va4LTaNd 49 isolates WUINEINITALEN latTw 8 naa
MUANTNN 2.7

2

auNI0&FUHANNIAN®N phenotypes LAz genotypes |Aaad

1. 97N 49 isolates WUINHLNLY strain TC9-28 (WU amplicon Y83y gene 0157)
Wit lRHALIN MAb-based-dot-ELISA ¢ia monoclonal antibodies Lawiz@a 0157 LPS

2. 3UIn (81T TCO-28) 48 isolates 1WA Vero cytotoxic assay LHuuin Laas
1 d? A a . . v A
FuradianusanInlunnaa Shiga toxin baa39

3. 37 isolates 31N 49 isolates WA@ hemolysin Waz¥inl¥iAa Ol-hemoysis (laile
typical enterohemolytic phenotype) fa zone %z clear ﬁmm@l‘mﬁﬁﬂﬁf@mﬂﬁﬁa

incubate 1 Tan&UszuIs 18 Tl

4. Virulence gene profiles ﬁﬁaﬁ:-ﬁ’m’ma’mﬁuﬁfﬁﬁ genes eae, lir, etpD, hlyA
Wae katP 8 2, 2, 0, 38, sz 3 strains MUAGU lag isolates NIRHALIN eae gene
(encode intimin adhesin) fla TC3 uaz TC12 %dﬁy’ma\‘l isolates fﬁﬁwamﬂ tir gene
(encode translocated intimin receptor GT%\‘]L“I:J% type Il secretion system) uaztdn

serogroup 015 NIFBIF &lﬁ'uf

5. 7N isolates i hlyA gene (38 isolates) NA® hemolysin lalasaziAuansne
i { ¥ o S
284 hemolysis LU8BLREIUK human blood group O agar 8nLi% isolate TC3 TIATIAWL

hlyA gene w@ biNa® hemolysin (Hly)

6. LlaWa13w isolates 91NN13N virulence genes 71499 fia chromosomal genes:

stx-1, stx-2, eae LAz tir LR plasmid genes fa hlyA, katP waz etpD LAIWUINEINIID
. v : = . " . 1+,2+
wein isolates el 8 NN (ANINN 2.7) lag predominant profile @a profile N 1 (stx =,

eae, tir, etpD), hlyA+ ez katP) 9309 22 isolates

7. N9 49 isolates ﬁﬂ'nu"l,’miamﬂﬁﬁmmm criteria W83 National Committee for
o 4 &
Clinical Laboratory Standard (NCCLS) #nii# TC12 isolate T3@a81 ampicillin,

chloramphenicol Waz trimethoprin/ sulfamethoxazole



121

A1919N 2.7 Eight groups of virulence gene profiles and serogroups of strains of each

profile

Virulence genes
Serogroup

Group  Number (%)
(No.) stx-1  stx-2 eae tir etpD  hlyA  katP

1 22 (44.9) ONT (14) + + ; ; ; + ;
Rough (3)
08 (3)
027 (1)

029 (1)

2 2 (4.08) 015 (2) - + + + ; + ;

3 1(2.04) 0157 (1) - - . - - + ;

4 10 (20.41) ONT (5) - + . - ; + ;
08 (2)
015 (1)
0142 (1)

0152 (1)

5 3(6.12) ONT (1) + ; ; . ; + ;

08 (2)

6 3(6.12) ONT (3) - + - . - ; +

7 7 (14.29) ONT (6) - + - - - - -

0168 (1)

8 1(2.04) ONT (1) + - ; ; . ; ]
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8. MNNINNA 49 isolates WUINENNTNIALLY 46 isolates aan bl 9 plasmid
profiles &80 3 isolates L& plasmid la g (WaanMIana 5 A33) 1w plasmid 3N
WAae strains HwWUTINN 1-8 plasmids LAzAVWIAGIIS) Ak 91N 1-9 kb (AN3197 2.8)

9. ‘ﬂ']ﬂﬂ’]iaﬂ‘]:l"]ﬁ']ﬂ ERIC-PCR WﬂJ'j’]ﬁ"lﬂJ']iﬂLLf_lﬂ“;l’\‘i 49 solates 14
amplimers il6a1n ERIC-PCR aaniiln 14 profiles (131971 2.9) @alik bands 3-6 bands
wasHUUIAAILE <100 D9 3,000 bp



bp

1,353
1,078
872

603
437*

310

317l 2.14

123

Gene (bp)

s o 87

—> -
..unn--ﬁ'u-n- stx-2 (110)

The stx-1, stx-2 and 017157 LPS amplicons at 110, 349 and 457,

respectively
M, DNA markers

Pos, Positive control (O157 amplicon at 457 bp, and stx-1 and sitx-2
amplicons at 349 and 110 bp, respectively)

Lanes 1-4, 6, 9-11, positive stx-1 and stx-2 (stx , stx )
Lanes 5 and 8, positive stx-2 only (stx1_, stx2+)

Lane 7, positive 0157 (stx ., 0157)
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hnh

10,000
5,000
3,000 2,125
2,000 125 (katP)
1.500 1550 Elll")
’ 1515 (hiyA)
1,000 1062 (etpD)
350 (eae)
Eilﬁ 215 The representative amplicons of STEC virulence genes on 0.8% agarose gel

electrophoresis

M, 1 kb marker; Lane 1, the 350 bp amplicon of eae gene; Lane 2, the 1,550 bp
amplicon of tir gene; Lane 3, the 1,062 bp amplicon of etpD gene; Lane 4, the

1,515 bp amplicon of hlyA gene; Lane 5, the 2,125 bp amplicon of katP gene

Numbers at the left are sizes of DNA in basepairs
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13199 2.8 The overall results of plasmid profiles

Profile Number positive (%) Number of Plasmid size
plasmid (s) (kb)
1 1 (2.04) 5 9,75,7,14, 1
2 5 (10.20) 8 9,8,75,7,5 45,14, 1
3 1 (2.04) 1 5
4 2 (4.08) 2 5,25
5 3 (6.12) 2 9,8
6 17  (34.69) 1 9
7 7 (14.29) 2 8,4.5
8 2 (4.08) 2 8,5
9 8 (16.33) 4 8,55,5 4

No plasmid 3 (6.12) 0 -
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(mi’]\‘lﬁ 2.9 Overall results of ERIC-PCR

Profile Number(%) Number of band (s) DNA fragments size (kb)
1 26 (53.07) 3 1.2, 0.25, 0.1
2 2 (4.08) 4 12,1, 0.2, 0.1
3 1 2.04) 6 2,1.2,0.7,0.35, 0.2, 01
4 2 (4.08) 3 1,0.2,0.1
5 1 (2.04) 4 1.2,0.5, 0.2, 0.1
6 1 (2.04) 3 1.2, 0.3, 0.1
7 1 (2.04) 5 2.5,1,0.35,0.2, 0.1
8 1 (2.04) 3 1.2,0.2, 0.1
9 5 (10.21) 3 0.7, 0.2, 0.1
10 2 (4.08) 6 2.5,1.5,1.2,0.3,0.2, 0.1
11 4 (8.16) 4 2.5,1,0.2,0.1
12 1 (2.04) 5 25,12,1,0.2,0.1
13 1 (2.04) 4 1.2, 0.3, 0.2, 0.1
14 1 (2.04) 4 1.2,0.25, 0.2, 0.1

Total 49 (100)
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D4
Tason1sdaai 3 d21h 1

N13uAA V. cholerae 01 Toxin co-regulated pili (Tcp) lagWnadainssaivatnsaa

a o [ ®) .
fimbriae (pilin) USanawannd1v3ulziiln oral cholera vaccine component
EauarIsnTg

1. NMSLAILN probe 910 V. cholerae classical biotype, Inaba serotype

Nucleotide sequence 184 pilin subunit (tcpA; toxin co-regulated pilus) ldanan
gene bank database; accession number M33514 Oligo primers 1 @; VL@TLﬁaﬂmLﬁiammﬁ?N
PCR product U1@a1l3zanm 500 bp @9 PCR product fiunlul4lunsie3os PCR probe Tag
Junaunsiasuuazls DIG labeling a9t master mix uaz PCR probe Haziinluldlums

screening genomic DNA library ¢ia 11

n19aanluy PCR primers

tcpA DNA

position
AAAAAATAAA AAACACAGCA AAAATGACAT CTGTCAATTG TAGGTGACTT 50
TGTGTGGTTA AATGTGCGTG TTGCTTACGT TATCTAAAAA AGACCAAGCG 100
ACGCATTTCT TTAAAGACAG TAAAATGGTG GAGTTACATA AATATGCAAT 150
TATTAAAACA GCTTTTTAAG AAGAAATTTG TAAAAGAAGA ACACGATAAG 200
AAAACCGGTC AAGAGGGTAT GACATTACTC GAAGTGATCA TCGTTCTAGG 250
CATTATGGGG GTGGTTTCGG CGGGGGTTGT TACTCTGGCG CAGCGTGCGA 300
TTGATTCGCA GATTATGACC AAGGCCGCGC AAAGTCTCAA TAGTATCCAA 350
GTTGCACTGA CACAGACATA CCGTGGTCTA GGTAATTATC CAGCAACAGC 400
TGATGCGACA GCTGCTAGTA AGCTAACTTC AGGCTTGGTT AGTTTAGGTA 450
AAATATCATC CGATGAGGCA AAAAACCCAT TCAATGGTAC AAATATGAAT 500
ATTTTTTCAT TTCCGCGTAA TGCAGCAGCT AATAAAGCAT TTGCAATTTC 550
AGTGGATGGT CTGACACAGG CTCAATGCAA GACACTTATT ACCAGTGTCG 600
GTGATATGTT CCCATATATT GCAATCAAAG CTGGTGGCGC AGTAGCACTT 650
GCAGATCTAG GTGATTTTGA GAATTCTGCA GCAGCGGCTG AGACAGGCGT 700
TGGTGTGATC AAATCTATCG CTCCCGCTAG TAAGAATTTA GA TCTAACGA 750
ACATCACTCA CGTTGAGAAA TTATGTAAAG GTACTGCTCC ATTCGGCGTT 800
GCATTTGGTA ACAGCTAATT CAAATAAGTT TGTTTAACTT AATCTTAACG 850
TTGCCCATTA AATAATGGGC AACTTATTAA ATTCAATGTG GTATCAATAT 850
GAGAAAATAC CAACAAGGTG TCGGATTATT GGAGGCGATT CTGGCTTCTG 900
CGTATTAGGG ATGGCATTGG TCGCTGCTGG GAGCTATTAC AAGCGGGAAG 1000
CTGAACTCAT GATTAAATCC AGTAACGCAT TTGATGTTAT TGAGTTGT 1050

P-1 forward primer design from position 253 to 271
5. TTATGG GGG TGG TTT CGG ...... 3

5.... GCG GGA GCG ATAGAT TTG ...... 3
2u10v8d PCR product fia 475 bp
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N15L@38a DIG-labeling PCR probe

Tuns@nunessit DNA probe Allunszuauns Southern hybridization uas colony
hybridization &3193ulas3% PCR 910 oligo primers fipanuuyl34nadi waz genomic DNA
91N V. cholerae, classical biotype strain 569B AHILNGI gene fcpA ﬁﬁﬂm?mmua:aaﬂ
WUY primer 1uway classical biotype 9leld genomic DNA 311 strain 569B %dlﬂu classical
biotype tuiaennuuLin template lataenanadlt genomic DNA 1A strain O17SR El Tor
biotype 1% template udiql oligo primers fdanl3lisansa amplify 017SR ¢ ugasingéu

nucleotide sequence 184 fcpA AN V. cholerae NIFDI biotypes WURANMUUANAIIN

ARS8 PCR 1 WamM L6383 probe Iauisznauasds
p

25 pl 2mM dNTPs

25 ul 10 X Taq buffer

0.5 ul 10 X DIG labeling nucleotide (DIG-dUTP) (Roche)
1.0 ul primer |

1.0 ul primer Il

17.25 pl DwW

0.25 pl Taq polymerase enzyme

250 total volume

. . o g’ é 1 v
Amplification cycle 9¢¥iN1 35 JaU TikdazIaUlIznaUa7L

Denaturation ﬁqmﬁﬂﬁ 94°C Wuwan 1
Annealing Ngumni 55°C Juwan 1w
Extension ﬁqm%gﬁ 72°C a1

PCR product nldinldusnlas agarose gel electrophoresis R0 PCR product
aanan gel uazsinluazanelu hybridization buffer W laanuitudusas DNA Uszunm 50-
100 ng/ml

2. Southern hybridization 2783 PCR probe N&319970 tcpA V. cholerae 184 classical

biotype

11 Genomic DNA 910 V. cholerae 119 classical uas El Tor biotypes htiasiae
restriction enzyme 614 ¢ %Gﬁa%ﬂu multiple cloning sites 983 plasmid vector pBluescript I
KS ﬁd‘f:; BamHl, Clal, Hincll, Hindlll, EcoRIl, EcoRV, Xbal W& genomic DNA md’lfﬁ,ﬂ
WENGENTZUE KUK agarose gel Waz¥innns transfer DNA 'lUg3 nylon membrane las33
capillary transfer @l’l&l%%‘ﬁi’lm’lﬂﬂﬁ Southern et al. (1975) Naﬁ]’mmi‘ﬂ@aadﬁﬁﬂlﬁLiﬁﬂi’lu

YWIAURZTHRAVDY restriction enzyme-fragments Va4 DNA 71 gene tcpA ﬁdag Waidan ladnas
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clone Tug1u DNA ailala azldas1e genomic library 283TudI1 DNA 7idaa8 restriction

enzyme THATW €

9n3U7 3.1 Tudm DNA 970 V. cholerae El Tor biotype strain O17SR haase
restriction enzyme Clal waz Hincll fvwadszanm 4.5 kb audluvmafimanzanlunslaan
Tufisilddanvinnslaan Clal-DNA ilasann Clal 1asios DNA 2z léGugndiiiu sticky end
d 1 d . QJA‘» 1 { | & o v a A
Foazdelumslaan luamen Hincll 3leTuaru DNA Adu blunt end TavilAUsz@ndaw
o 2 0 A . A . X
28INITUIRMT ligation VaITUAIWAAHINAYINAAIT NNWA Southern hybridization LA&%

o { = ] o { o o ..
9lRennazlaa Tua1 DNA G9laannnsiaadns restriction enzyme Clal

U = . . . { v £§/ .
VARILNAIINNA Southern hybridization fa probe N§319U%3N V. cholerae Classical
biotype &111307192 hybridize @a El Tor biotype WRAIIN fcpA VBINIFBI biotypes JAY
o 2 o o, .o . \ =2 & Xa &
ARNYUARINY LL&I’J’]’ﬂvaSJ identical LL@]sLuﬂ’]‘JﬂﬂM’lﬂid%&l’i}@]ﬂizﬁdﬂﬂﬁ]ﬂﬂﬂu tcp 3n El Tor

biotype, Ogawa serotype T4 1a8I181UNNTT2LNALUT9 10 TAEUaN

3. N5E9 library VDIBWEIN genomic DNA 289 V. cholerae El Tor biotype, strain

017SR NAAAY restriction enzyme Clal

L@i3U3 Genomic DNA 970 V. cholerae O17SR anniTafiaglu liquid medium i
ad J v o
AN 18-24 Y. lasiD CTAB precipitation ©91891lae Ausubel et al. (1993) Waain

v

genomic DNA #ilalUaasae restriction enzyme Clal 118N 24 w4, doannuung Al iz

A

284 enzyme lagti 1 incubate 1w water bath fiaasnn® 70°C 1Huiaan 15 wafl

U

l@i3u DNA 910 plasmid pBluescript Il KS lag33adamsmulag Bimboim et al
(1979) W& plasmid DNA lUdaaae restriction enzyme Clal tJuiian 24 ou. wdida
luana PO, &udaipwessns DNA aan lawliindffiSundy calf intestine alkaline
phophatase 1 unit ﬁqmﬁﬂﬁ 37°C 1Julaan 30 wn @iamﬂﬁ?uﬁﬁ'@ alkaline phosphatase
enzyme 88n31N DNA lauana@l8aIazals phenol USNNavindwad DNA wal3sldans
82818 chloroform Y3u1a3t¥inal aNa&s phenol ﬁ%admﬁaa%ﬂummxmﬂ DNA @a31niiwis
anaznau DNA lagiT ethanol precipitation laansle 3 M sodium acetate, pH 4.6 lud3u1as
1/10 289a13aza1e DNA wazld absolute ethanol 1431103 2.5 Wwinwasansazals DNA @aun
S9tluaznan DNA lu microcentrifuge 1 13,000 X g 1IN 15 w17l WaIIIN§19AZNaL DNA
¢t 70% ethanol wda3svinlWuws wazazanoluinnauuSunm 2040 i

171381 ligation WaiTande plasmid DNA NU genomic DNA 11461284 V. cholerae
017SR ¥inlagld enzyme T4 DNA ligase (Roche) laslt plasmid vector ludSunas 10 ng uae
insert DNA lugagiw 1 : 3 (vector : insert) lagld enzyme 1-5 unit lutlSuas 20 ul e
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incubate 7 16°C 1waa1 16-18 ww. dewh preparation lUvinuAslas  vacumm
centrifugation W§139879 DNA pellet §e 70% ethanol vinlwuiauarisazaelwinngn 20 w
gaunsin preparation U313 2 pl anlglunszuaunns transformation VL‘iJgj electrocompetent
E. coli DH5Q I@EJFL“]?L@]%EN Electroporator EC-100 W84 E. coli cells ‘ﬁgﬂ transform 1
recover i SOC medium Tagiwsndt 37°C 1luas 1 7. w391y spread Tu LB agar 7
13znauale 100 pg/ml Ampicillin W&z 0.16 ug/ml X-gal. Library 75 DNA insert azUnngiilu
colonies 8717 UazEIw colony FiNGuTduwadfiiud vector :INMIIMINAREINLN &
§af1u89 colony HU1WNNIN 70% @9 library 7t lulElunszuaunis  colony

hybridization \WBN"T screen w1 clone Nf tcpA

4. Colony hybridization

’Tﬁ@! mimﬁuazmia:mﬂ buffer 17]1“1?
Nitrocellulose membrane; diameter 82 mm (Whatmann)
Hybridization buffer
0.1% N-laurylsarcosine Na-salt
0.02% SDS
5% milk powder in 5 X SSC solution
Denaturation solution; 0.5 N NaOH, 1.5 M NaCl
Neutralization solution; 1.0 M Tris-HCI, pH 7.5; 1.5 M NaCl
2 X SSC buffer; 0.3 mM NaCl, 30 mM sodium citrate, pH 7.0
Proteinase K; 2 mg/ml Proteinase K in 2 X SSC buffer
Low stringency washing solution; 2 X SSC, 0.1% SDS
High stringency washing solution; 0.1 X SSC, 0.1% SDS

Anti-Digoxigenin-AP* (750 units/ml Anti-Digoxigenin, Fab fragments conjugated to
alkaline phosphatase [Roche])

NBT solution (75 mg/ml nitroblue tetrazolium salt in 70% dimethylformamide [v/v])

BCIP solution (50 mg/ml 5-bromo-4-chloro-3-indolyl phosphate [BCIP], toluidinium
salt in 100% dimethylformamide)

Washing buffer (100 mM maleic acid, 150 mM NacCl, pH 7.5, 0.05% Tween-20 [v/v])

Blocking solution (5% skim milk in 100 mM maleic acid, 150 mM NaCl, pH 7.5)

Detection buffer (100 mM Tris-HCI, 100 mM NacCl, pH 9.5)
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Colony lift

iNNNY spread E. coli cell library 83U% LB agar plate laglilas1uam colonies
13zu1nh 100-300 ¢a plate A9 incubate TNUARLRIILT nitrocellulose membrane disc
(Whatmann Lé’umf}uﬁﬂmd 82 mm) 1MIUKHT LB agar L‘ﬁ;a transfer colony 4Jei's membrane
@oaNUUILLY  membrane luvindfASennuansszans denaturation 5 w1l &138zaN
neutralization 15 W wazanIazas 2 X SSC 10 w#i lasn131INTzAENIBI Whatmann 3
mm luvnlwidondemsazaednsdundnusin  membrane  asUBNIEANENIEIEL 1%
colony af@L #99INUWIIIINT2UINS cross-inked DNA Tagsinluaulu vacuum oven
#i 80°C 1fluam 30 Wi

Proteinase K treatment
¥ membrane flauuditlvinlidondioasazans 2 x SSC udldasazans
proteinase K (2 mg/ml) U33163 0.5 ml aJULLKYK membrane LLag incubate ﬁqm‘ﬂ{]ﬁ 37°C

v

WJwiaan 1 7. @a91Nua19Lan cell debris 8aNAIUEITRZANY 2 X SSC

Hybridization
Uk membrane 1U¥in pre-hybridization 1@ incubate NU hybridization buffer i
68°C Iwan 1-2 7. udin'l incubate U DIG-labeling PCR probe #i 68°C ilutaan 16-
18 TU.

Stringency washes
WRIINNNTZUIUAT  hybridization 1WHW membrane 1J&19678 low  stringency
. . A A v & A [ v . . . .
washing solution ﬂgt%ﬂ{]&madl,ﬂunm 5 U LLAZAINAIY high stringency washing solution

Natwnnd 68°C 11lwan 15 W 90 2 a59

Fwhd)
Colorimetric detection

819LE% membrane @28 buffer | W&2%i1 11 incubate 1w blocking buffer ﬁqm‘ngﬁﬁao
Wuran 30 wifi daaniin membrane 14 incubate luansazans  anti-dioxigenin-alkaline
phosphatase aWL30919 1: 10,000 s blocking buffer ﬁqmwgﬁﬁauﬂunm 30 W de
NUWENS membrane §78 washing buffer 2 53 wazsirluslu buffer 1I (detection buffer)
faufiazld color substrate Faie3uulasmsnan NBT solution USu1as 45 w uaz BCIP
solution U3au1a3 35 wl 14 10 ml buffer 1l w&29i0 1Y run Tu gel electrophoresis membrane Tu
pawanadnuaztivluiiinatnaios 12 ou. LLﬁmﬂq@ﬂﬁﬁ%mﬁmﬁmﬁu colony filWnALANGLA
5329 14 colony waniily inoculate aslw LB broth A8 Ampicillin anudadi 100 pg/ml e
atud1391 E. coli culture Muaralon plasmid tawmIEuswINTENE topA atlu clone 7

A U A
\Ran 13939
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Clal
Hincll
Hindlll
EcoRl
EcoRV
Xbal

kb

23.0
9.9
6.6
4.3

2.3
2.0

;sﬂ‘n 3.1 Results of Southern hybridization of PCR probe derived for tcp of V.
cholerae classical biotype, Inaba serotype, strain 569B against some

restriction enzyme-digested DNA of V. cholerae El Tor biotype strain

O17SR.

The positions of Hindlll-digested lambda DNA size markers (kb) are shown in

the most left lane
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1 plasmid Nanaanlaaufinnaind tcpA insert lUaadae enzyme Clal udavi'ld
run b gel electrophoresis ANHWIHN electrophoresis gel % insert 1 4 kb U1 Southern

hybridization U tcpA probe Tua3% Clal DNA Ninaulnvinuudsdulaaunaasns
5. Automated DNA sequencing

¥ plasmid DNA w89 clone #lmavanlududuing tepA lasnszuiums
sequencing lagld ABI Prism BigDye Terminator cycle sequencing kit. Oligo primers ‘ﬁlﬁﬂu
primers mmg’mﬁﬁa%ﬂu pBluescript plasmid vector fa RP Laz UP %aﬁ@‘hl,l,%ma%iﬂua:{ha
2U8d multiple cloning site NRINNAAL nucleotide Va4 plasmid 3711 clone VCA1 ﬁvl,ﬁmmiﬂﬁu
fuledn clone ﬁﬁﬂ’;ﬁ&lﬂﬁ'ﬂﬂﬂﬁdﬁu tco locus W84 V. cholerae 370 Classical biotype

accession no. X 74730
6. N17 subclone VC1

WWatuduaNuAa18ARIRe fcpA sequence 284 El Tor biotype WazlNami subclone

ARNTRNNDE express protein 31N tcpA gene 31NN1T subclone VC1

msmaaaﬁﬁw&jmmULﬁam’Jﬁ]m tcpA gene ’j’la%iﬁﬁ’umﬂd restriction site 1@
IWSERBIN39z express LaWnzd% TepA lusdniringis luns subclone l@ld restiction
enzyme 1 THadA DNA (udusunaiinas uda3evinly ligate i pBluescript Il KS Aidady
restiction enzyme wiaLfzanu laurdousin vector 'li ligate lavin1Ufn3en phosphatase iy
vector fmﬁaﬂaaﬁ'u NIZUIWNNT re-ligation Va9 vector @aN1uin ligated DNA 14 transform
Li’ﬁgj E. coli DH5a "ﬂ’mﬂ’ﬁLgﬂd E. coli U LB agar plate LaW1z clones ‘ﬁﬁ insert Va4
oBluescript 1| KS ¥t 39954uu% LB agar 71i Ampicilin ({inasfisznay deanana
plasmid 31N E. coli Weiaz clone La28ia8@8 restriction enzyme eanuildaananri ligation
il run electrophoresis %0 electrophoresis profiles AURAIIAAUTUNAVDY insert LwUeARS

clone

1@l universal primer LLRZ reverse primer UaJ vector L‘ﬁla%’rjﬁ fcpA gene a%i‘ﬁl
subclone la asuaaslu ;sﬂﬁ 3.3 tcpA gene ﬁmuqm:wulu EcoRV insert v¥1aU5zu1a4 0.8
kb Lﬁ@%Lﬂ‘i’]‘:ﬁ DNA sequence a3 clone ﬁ%a%a’h VC7 WUMATWIAANNLND 869 bp Lfia
1 1U31A372% protein translation WuN start codon ATG F9928519 methionine SuAEGLLUE
7l 119 uashugafidnduiuail 791 uf3amudhe stop codon TTA dausaslu 3Uf 3.4 Tusa
R9LNA71 VC7 clone { ribosome binding site %30 Shine-Dalgarno sequence ﬁauy‘jtﬁ: Tu56iu

91N VC7 clone U3znauaag 224 amino acids Wazdl molecular weight 23234 daltons k)
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RILNALNYINU promoter region ﬁmqu expression U8y VC7 clone AIUFAI I Eﬂﬁ 3.5
plasmid map 284 pBluescript | KS W11 start codon 284 tcpA agjmzﬂﬁmsmuqumﬂ T7

promotor 1l T3 promoter w38 lacZ

@au13910 clone VC7 lUAN®1IN 2zRNNID express protein bewnsatd lasld
pBluescript 11 KS tilu negative control Tumstiislgisnisunasgiulumsiados whole cell

lysate, soluble protein fraction a2 insoluble fraction AN LAZLDEANILATLNAIH

Whole cell lysate ww3sulassin culture 1 mi 1y centrifuge ﬁ 10,000 x g Jutaan 10
mﬁ%ﬁdﬁ]’mg@ supernatant iU&2% pellet Tazanalu sample buffer (for SDS-PAGE) 100

ul

Soluble LLag insoluble protein fractions w3snlassin culture 1 mi 1a centrifuge
7 4,000 x g Jwasn 10 wifi #8931NQA supernatant Aeluudrnin peliet lazaslu lysis
buffer (0.1M NaH,PO,, 0.01M Tris-HCI pH8.0; 8M urea) 100 pl diaaniutirl mix lag
Vortex ez sonicate 71 4°C, 3 33 A3az 20 5wl wdd39vinl centrifuge A 10,000 x g @
4°C Jwnan 20-30 Wi @3 supernatant fa soluble protein fraction Wasaw pellet fa
insoluble fraction v 2 daudilddalu sample buffer \avh electrophoresis hANNTHEN

proteins @a b/

lunmsnasasasaftlallaltas IPTG luns inductionyin itwsnzfieni9aad promoter 7
ATUAA start codon 84 tepA 1ileiaNaTn facZ 3NHANTIIATIEA protein fraction 139 la
SDS-PAGE hinuanuuanendluszning vector waz VC7 clone waiatndla

7. M3 subclone EcoRV insert 910 VC7 tiiali start codon 289 tcpA aglanisaiuaa

a9 lacZ
71 n1slean tcpA gene L‘IT’I@j low copy number plasmid, pWSK29

INNNA sequencing LA restriction map Va3 pBluescript Il KS d@a VC7 clone fe
enzyme BamHI uaz Clal $99z8an306aUen vector Uaz insert 9ANINNTMH URLUUIAVES
insert 13zanm 800 bp awfinal? wa sequencing uaasléin & start codon a%iﬁﬁm
BamHI site §7u04 insert 7ilanmIcaais enzyme 196 ovnldusnly agarose gel
electrophoresis 3LABAIBVDY vector (2.9 kb) Waz insert (0.8 kb) AN ALANZFINY DI
insert 88NN gel WA39¥NNNT elute DNA sanunlasld QIAEX Il Gel extraction kit
(QIAGEN) fa9niiuda vector pWSK29 18 enzyme BamH| waz Clal uadin'll ligate nu

DNA insert f1 extract 883N gel #n ligation mixture %14 transform 1 E. coli DH50. host
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& 9 & £ A . A oy,
NNMINARBIALNLA clone Ta VC13 Gaidie sequence insert U84 clone fansndugulai

\Dlu topA gene 339 uaziifianived start codon atldminiuguual lacZa (311 3.6)

7.2 n3laan tcpA gene Lif’l;‘j pUC18 derived plasmid, pHSG 398 (Takara

Biochemical)

o

Lﬁ@lwaﬁﬁ BLRan b pHSG 398 vector LW31e vector AR RIIGIN copy number Va4

plasmid §3fia 500-700 copies 1w 1 cell uaz pHSG 398 fifudanen chloramphenicol (Cm®)
Sedaudnoialumslaan insert aan VC7 715 Ampicilin resistant gene lag'ldidanlaaudid
An3aeEn chloramphenicol Wit Tumsnaaasitldda insert 990 VC7 uaz pHSG 398 vector
@78 restriction enzyme EcoRI Waz Hincll #WRI91N heat-inactivated enzyme ‘ﬁ 70°C LHuan
15 W9 3941 vector LAz insert MAaNUlABVLINANT ligation dax1394n ligated plasmid 11
transform Lﬁﬁﬁj E. coli DH50. host L&234l8antaw1e clone ﬁlﬂu white colony (fl insert) uazi
migam chloramphenicol 16 clone ‘%‘a VC20, VC21 %dLﬁa confirm lag3% sequencing
sanInBuduldingl tepA gene 939 uaziifiannazas start codon agldnIniuguues lacZa
(307 3.7)

8. Protein expression 2a4J clone EY tcpA gene LazfiANI19YY initiation codon agl:sl%

feneiiaivanlag lacZ WSa T3 promoter

MIneaasiild clone A% vector agnaL@s3BUEURD clone A% insert 189 tepA
WazLile931n clones ¢ G]ﬁaﬁ”’milxuag’luﬁﬂmamsmuqmaa lacZe, fanuaadaadinTzLw
A3 induction a8 1mM IPTG Tania3ey overnight culture lu LB broth 5 mi uazidniusedin
subculture 0.5 ml U84 overnight culture 84l LB broth 5 ml waaalnal 111y incubate wiau
[wEnT 200 rpm uaz 37°C 1uiaan 1-2 Ty, awnsznale OD Uszanms 0.6 wils culture 1 mi 'l
TE# SIS pre-induction whole cell lysate waatdin IPTG adlulu culture TAlaanuidy
Fuilsz0nos 1 mM U8239 incubate faBnUszanms 3 T, uUs 1 ml Wiiarih whole cell lysate
wazan 1 ml Lﬁlaﬁ’l soluble protein fraction LR non-soluble protein fraction é’aﬁvlﬁa%mﬂu
Watadi 1 33]“7; 3.8 LLR@Y protein profiles Va4 clone 75 insert 1WSsUTBUAY clone N3 vector
2e19L@82 AN samples ﬁl,ﬁmaw,%'wﬁuriau induction W& 3 T. ®AIIN induction GaE 1
mM IPTG lag VC13 clone (specimen B) Wisuneuny parental vector pWSK29 (specimen
A) &% VC20 (specimen D) uaz VC21 (specimen E) W3suilsunu parental vector
pHSG398 (specimen C) HAMINARBIR LINUANULANATITEWINg clone 71T insert waz
parental vector lu protein ﬁm%mlmnd’m@m G]‘Vi‘i whole cell lysate, soluble LLaZ insoluble

protein fractions
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9. Protein expression Tagl%szuv209 T7 RNA polymerase promoter

nsusadaanvasiudnisldminiuquuas T7 RNA polymerase fta'leiSey E. coli
RNA polymerase #angiyen1s LB enzyme Vl active smmm'mm FLAT1zA RNA lu
ammfﬁanjﬁ RNA polymerase W83 E. coli #WaluLvil I@uumwnwuaﬂmﬂlummq@
franscription %ana1nd T7 RNA polymerase §35ianuinimnzfasdoaseain T7 promoter

(P+17) Wint wazaz lainnsSuan transcription 3710 promoter sequence At €183 E. coli DNA

;ﬁ%’yl“ﬁsxuu Two-plasmid system lunszuIums expression lagszuuusnls
expression vector pBlueScript || KS (Strategene) %aﬁ DNA sequence 184 T7 promoter Sij
a9f1sznay mﬂgﬂﬁl 3.5 Iﬂi(ﬂﬁ?\‘]m@;’j’] §1%3U VC7 clone fiAN14184 start codon U3 fcp B
TuAiennadienniu T7 promoter &% plasmid luszuud 2 ldsuanuanLaszit E. coli strain 7
plasmid pGP1-2 (Tabor and Richardson, 1985) (E-2096) 31N University of Adelaide,
Australia (gfl.l‘ﬁl 3.9) Tu plasmid ‘f: enzyme T7 RNA polymerase %:aglﬁmsmuqmaa ApL
promoterLLazmmanﬂﬁu5’31@8 repressor protein C1857 %aﬁmm%eiaqmmgﬁﬂﬁnﬁa i
qm‘ﬂfq}ﬁ(ﬁl’] (30°C) repressor protein ﬁ]zﬂ'uﬂy'omzmum‘s transcription 911 Ap_ promoter T
mmzﬁﬁaagﬂuqm%gﬁga (42°C) repressor protein 3zOn inactivate HHalWiAanIAETY
enzyme T7 RNA polymerase uaﬂmﬂf: plasmid pGP1-2 ﬁaﬂi:ﬂauﬁmﬁuﬁﬁgam
Kanamycin Gsazgzarnlunisidonlaaufiiiusndoins

ﬁ%ﬂ%d transform gene ‘ﬁlﬁaﬂmi express L‘ﬁ”lgj E. coli strain ﬁﬁ plasmid pGP1-2
(E-2096) lasi@3su chemical competent 284 E-2096 lag35v89 Hanahan (1970) 48133239
lumslﬁmﬁa E-2096 ﬁaﬁaowmmm'gmﬁamﬁﬂmmﬁu 30°C w8z chemical competent
cells ﬂvl,@mmsmﬂmﬂu aliquots vL’J‘Y] -70°C @au139rNIZUIUNNT transformation gene “n
#a9n3 lasneasadSouisuny parental plasmid vector maIuwuﬂa pBlueScript Il KS

vector

lun13 transformation 111 chemical competent cells lala plasmid 133704 500 ng-1
ng wdSanas 1-5 pl uaasiald incubate AU chemical competent cells i 4°c 1Humn
Uszanas 30-40 wift @aantiwiin cells U heat-shock 7 42°C tHwaan 90 Funt udaeildus
Twihudedt 4°c Bnidluan 10 wiit ud3eil1dlu LB broth 1 mi i1'ld incubate 30°C
whomwsndwom 1 Ty, daansasiall spread aJUW selective medium Ansudan
Kanamycin (50 pg/ml) wae Ampicillin (100 pg/ml) ILA2 incubate ‘ﬁl 30°C, 2-3 1% colonies ‘ﬁl
T U plates lau&a3313 Ampicillin resistant gene 310 pBlueScript Vlﬁgﬂﬁ’wff’];j E-2096 713

Kanamycin resistant gene W& clone 7116 1U¥in expression @a 11
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luns express protein lataon overnight culture 1% LB broth USunmw 5 ml ‘ﬁfl
Kanamycin w&z Ampicillin  Waxay T IudaaNin overnight culture USanas 100 pl lu
inoculate 54l% medium waaalnd wazin'l incubate 7 30°C wWiawwgnIuwaan 3-5 T,
92919 ODggo = 0.4 diaanntinsinlel incubate 7 42°C 1fwiaan 30 Wit udinliwendedt 37°
C INTWLAUFI881938397N incubate 7 60 W1l 120 Wt waz 150 Wl anudrdy Wiaknan
@383 whole cell lysates, soluble protein fractions La% insoluble protein fractions Lﬁlaﬁm:ﬂ’i’]

Inva9lyUsGuwivunaiiuly clone N3 DNA insert w3a'ly

gﬂ‘ﬁ. 3.10 W3puLnay expressed proteins U84 E. coli strain E-2096 G'fi\‘ifl pBlueScript
II KS vector (3.10 a) L8z E-2096 %aﬂizﬂauﬁw VC7 clone (3.10 b) 22L%IN VC7 clone %\‘lﬁ
insert WaJ tcpA mmma%”miﬂiau‘ﬁ molecular weight 132314 23 kDa %@Lﬂummmaa
Tisduiimendsfiaualily Ui 3.4 Tesdafioury E-2096 75 vector sthaidien lid

protein 91 23 kDa 8&19TALIN

I@Uﬁ‘gﬂ;ﬁ%ﬂlmmm express toxin-coregulated pillus protein (TcpA) G'fidvlﬁﬁiﬁﬂdﬂu
218 subunit protein ﬁflm’mé’lﬁmﬂumiﬁai‘iﬂ (pathogenesis) 86 TeeiBa V. cholerae
W8z TcpA ﬁmmmmmlumim:ﬁu host Iﬁﬁﬁ”ﬁagﬁ@jwﬁ'u 29ilw vaccine candidate
(Attridge et al., 1999) LLazQﬁ@j’uﬁu (immunogenicity) 184 TcpA protein AANUINNZABUARS
biotype YNt LT Qﬁﬁuﬁu@ia TcpA 270 El Tor biotype 3z laigunsailasns host 31n aft
NERAAINIED Classical biotype I (Attridge et al., 1999) aﬂ'wvlsﬁ@nmﬁﬁ'svlﬁﬁaﬂﬁa:
clone LRz express tcpA gene 31N El Tor biotype %Gﬁﬁm’mn’ﬁi:m@ham-mWlmii‘ﬂ

o &
2R %)
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gllﬁ 3.4 Translation of VC7 clone LL&i®3 Open reading frame INAUKWY base 71

NA
AA

NA
AA

NA
AA

NA
AA

NA
AA

NA
AA

NA
AA

NA
AA

NA
AA

NA
AA

NA
AA

NA
AA

NA
AA

119-791

181
22

241
42

301
62

361
82

421
102

481
122

541
142

601
162

661
182

721
202

781
222

TTAAAAAAGGACCAAGCAATGCATTTCCTTAAAACACAAATGGTGGAGTTATATAAATAT
M

GCAATTATTAAAACAGCTTTTTAAGAAGAAGTTTGTAAAAGAAGAACACGATAAGAAAAC
g L L K ¢ L F K K K F V K E E H D K K T

CGGTCAAGAGGGTATGACATTACTCGAAGTAATCATTGTTCTGGGTATTATGGGTGTGGT
G ¢ E G M T L L E V I I VL G I M G V V

CTCAGCGGGTGTTGTTACGCTGGCTCAGCGTGCGATTGATTCGCAGAATATGACTAAGGC
s A G VvV v T L A Q R A I DS Q N M T K A

TGCGCAAAATCTAAACAGCGTGCAAATTGCAATGACACAAACTTATCGTAGTCTTGGTAA
A Q NL N SV o I A M T © T Y R S L G N

TTATCCAGCTACCGCAAACGCAAATGCTGCTACACAGCTAGCTAATGGTTTGGTCAGCCT
Yy p AT A NANAAT QL A N G L V S L

TGGTAAGGTTTCAGCTGATGAGGCAAAGAATCCTTTCACTGGTACAGCTATGGGGATTTT
G K vs A D EAXKNUPF T GG T A M G I F

CTCATTTCCACGAAACTCTGCAGCGAATAAAGCATTCGCAATTACAGTCGGTGGCTTGAC
s F P R N S A A N K A F A I T V G G L T

CCAAGCACAATGTAAGACTTTGGTTACAAGCGTAGGGGATATGTTTCCATTTATCAACGT
A o9 C K T L vT s VvV G DM F P F I N V

GAAAGAAGGTGCTTTCGCTGCTGTCGCTGATCTTGGTGATTTCGAAACGAGTGTCGCAGA
K E G A F A AV A DL GG D VF E T S V A D

TGCTGCTACTGGCGCTGGCGTAATTAAGTCCATTGCACCAGGAAGTGCCAACTTAAACCT
A AT GGA GV I K S I A P G S A N L N L

AACTAATATCACGCATGTTGAGAAGCTTTGTACAGGAACTGCTCCATTCACAGTAGCTTT
T ~n 1 T H VvV E K L ¢ T G T A P F T V A F

TGGTAACAGTTAATCTACACCATTATCTTGATAATTTAATAATAATTTGCCCATGGAAAT
G N S

Universal code; Total amino acid number: 224, MW=23234 daltons

ﬂNWﬂLﬂQ

NA = Nucleic acid

AA = Amino acid
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1 3.5 L&ms plasmid vector pBluescript Il KS vector nlalwns cloning 12

]

1w vC7 Usznaunaa tcpA gene figuysol uaziian192a9 initiation

codon agj‘l%mwmuquwm T7 promoter

Naal131

% Ssp 1442

ssp12850 SP 119

Xmn 12545 Nae 1230

Sca 12526 Pvu 1500 VC7/ tepA

Pvu 11 520

BssHI1510 T7 ‘
Sac 1657

Pvul2416

pBluescript Il KS (+/-)
phagemid vector
2961 bp

Kpn1759
BssH 11792 T3 f

Pvu 11977

At TIT 1153
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31N 3.6 WdAY plasmid vector pWSK29 711%1%n13 clone fragment 310 VC7
iwalWiiAn1ezas initiation codon agluadaAIuANLEY lacZa

promoter

pWSK 29
| plasmid map | R

Dral Clal

S,
Xmnl Nael

§c0 VC13
Pvull

f1 ori
BamHI

Bgll lacZo

pWSK29
(5.4 kb)

Dral

pSCI101 ori

ﬁaLLamalugﬂ clone VC13 l@u1a1nmIaa insert was VC7 @2g restriction

enzyme BamHI waz Clal LLae clone LiTﬂEj pWSK29 naaee enzyme qﬂLﬁmﬁu
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gllﬁ 3.7 L&As plasmid vector pHSG398 (Takara) 7141%wn135 clone fragment
910 VC7 ivalifian1ezas initiation codon agluanaaluanza

lacZo promoter

Hinclll
Accl
pHSG398 : Hindlll Sphl Pstl Sall Xbal BamHI Smal Kpnl Sacl EcoRI

8.5
pHS6398

225 kb

1.5

1.0

é’aLLamlugﬂ clone VC20 uaz VC21 ldu1ainmida insert way VC7 @y
restriction enzyme EcoRI Waz Hincll L8z clone L‘fl’ﬂ;j pHSG398 Naaee enzyme Iq

a s
LAEIIN
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' _ _ ; . :
gllﬁ 3.8 LLd@I protein expression Tw clone 714 gene tcpA ﬁauysm Taan
initiation codon 284 clone waRtadluiianfiauaalagy lacz uaz

agdluiiAn19ag T3 promoter

P40 e
670 =

430 —
a
) () w—
200 =t

14) s

e "
whole cell lysate whole cell lysate

940 — p
670 i
B0 —

b) W0 —

200 —

- .- ""‘RE.A

140 el e U R

| 3 b post-induction | 3 hr podt-induction
ingoluble fraction soluble fraction

Clone ﬁﬁmww: vector pWSK29
VC13 clone (vector pWWSK29 8 insert Va9 tcpA AL IzaNh 0.8 kb)

Clone ‘ﬁflmwlx vector pHSG398
VC20 clone (vector pHSG398 ‘ﬁﬁ insert U84 tcpA VWIAUIZUI 0.8 kb)

m oo o >

VC21 clone (vector pHSG398 ‘ﬁfl insert 189 tcpA YW1AUIENIH 0.8 kb)

1189310 clone da st agnsldnisaiugulas facZ G9uuAINT induce
¢8 IPTG 1 mM ¥la bacterial cells L@UI@]L‘I’T’]@ exponential phase NARUINYIULABY
electrophoresis U84 proteins fldan whole cell lysate, insoluble fraction LLR: soluble

fraction 984 bacterial cells
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gﬂﬁ 3.9 plasmid vector pGP1-2 Usznauny gene NN1MIN&319 T7 RNA

polymerase Feadlan1saruandad Ap,_promoter
u 9

A (35.259) A (35.71)
T7(3106) P, Smal

Sacl
EcoRI

T7 RNA
polymerase

T7 (5840)
BamHI

Psil

HindIIl

Smal Xhol

¥ o v { o )
Vector #8915znaueiey gene c1857 Na319lus@n A repressor ©932 express
kg . s A A o a g o &
n’ml@m’ﬁﬂ’mﬂw"ua\‘l E. coli plac promoter mwaﬁmwrﬂmmiﬂmu repressor HATHUL
o . = P A °
NIZUINNIT transcription 7N Ap_. promoter azmvliﬂmuﬂqmﬂgu 42°C repressor
. . . = v a . . o .
protein N inactivate T93zaNalAlAans induction Va9 ApL promoter LLa:mVlﬂg

NIZUIUNITRINN T7 RNA polymerase
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gllﬁ 3.10 Protein expression 31N E. coli strain E-2096 @ala transform plasmid

1N pBlueScript Il KS (a) waz VC7 (b)

{3) KSvecior snly

940 o} . 4
6710 e
430
k7 p—
00 —

14f) e

®) YC7 clone

40 e
7} e
430 e
300

WO ]

14} s

A = whole cell lysate preparation
B = soluble protein fraction
. . . 3 . P : A
C = insoluble protein fraction lunmasaasuiy specimen NLIANAIIE Ad 1,

2 82 2 1/2 BU. %HI31N induction V8 enzyme T7-RNA polymerase

%

o ' o d A '
li5adn@d1 VC7 clone 3zl protein au1a 23 kDa ATaiau T9lainulu

Aa
clone NutaaNe vector
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10. NIINAWINTEUIBNNTINANAR TepA protein TwiIumann

97 E. coli strain E-2096 fiUsznaueae plasmid 2 wfiafie pGP1-2 uaz V7 1
nanaiuLsim Tasiassln 50 mi LB broth 713 kanamycin 50 ug/mi lu flask vu1@
250 ml I@mﬁmﬁqmﬁqﬁeﬁms:mm 30°C fiaw 9uld ODeg, Uszanms 0.6 doantiuss
Lﬁlwqmﬁgﬁ%ﬂﬂﬁ 42°C 1flwaan 30 wifitile inactivate repressor protein Lia¥in WS
NNI8319 enzyme T7 RNA polymerase LLae enzyme ﬁ%xﬂizﬁu T7 promoter MAiia
transcription 483 VC7 plasmid Safdmsznauvay T7 promoter ayj%ﬁﬁﬁuﬁ tcpA 68
mnfuﬁu@oﬁa@ﬂﬂﬁqm%nﬂﬁ 37°C Jwaan 2 ou Aawsn bacterial culture i
centrifuge ﬁ' 8,000 x g Juan 15 win @1 cell pellet ﬁlvl@ﬂﬂa:mﬂlu inclusion body
solubilization buffer (50 mM Tris-HCI, pH 8.0; 1 mM EDTA, pH 8.0; 50 mM NaCl; 0.5%
Triton X-100; 8 M urea) luaa&3% 3 ml 6@ bacterial wet weight 1 N3 daansusainly
sonicate Lol RmASLANGAW UFIYN cell lysate ety centrifuge # 10,000 x g 1
wonian cell debris oanuazsin supematant Alaly dialyse lwsinan et crude
protein (1% supernatant) «’Fi"l,@ﬂmmnﬁw acrylamide gel electrophoresis WU protein
band fUszanos 25 kDa Gvenainilu TepA Tarau TaglduUSualdsdiuain LB broth 2

807 Uszunos 15 nIw
11. Immunogenicity 283 TcpA protein

;ﬁﬁlﬂvlﬁ immunize %1 mice @28 crude bacterial lysate (lysate U84 recombinant
E. coli) Wa@n®w1i1 TcpA mmmm:éjﬂﬁé’mfﬂmamauauaoéﬁUi:uugﬁﬁuﬁ’ﬂm
myafaneuiivadde TepA lew3eld (immunogenicity 109 TepA) Tag'le immunize
113 intraperitoneal LAz oral routes luns immunize N4 intraperitoneal route lale
crude bacterial lysate 1U3u1ms 250 ug JEHIEN immunogen nu adjuvant LL&:ﬁWfi‘lWJ@
814 doses ﬁwaﬁuﬂ%a:aaaﬁﬂmﬁ 14 dose wInMay immunogen Ay complete Freund
adjuvant uaz 1% incomplete Freund adjuvant lu doses figaauazany wasanaalaafiana
LLﬁ?%ﬁd&ﬂ@ﬂﬁ%dLﬁ]’]ﬂﬁﬂ@‘ﬁh&ﬁ immunized lUnesauniuanudvafde homologous

antigen

&IMIUNNT immunize M4 oral route @ 1 crude bacterial lysate 1 mg ﬂaum}
uaazan  lagldnanuasulagaran eI nIz e WIILAasATIaIg AR eI
. . & @ ) [ A ' o A 4 o o a a
immunize maﬁg@mwuaaﬂ@’mwl,@Lﬁnzl,aawwmazmLwam"lﬂmammmmau@ua@
LHLAEIIN (Elumsi”Jau%kmﬁjmﬁwlﬁilﬁu%maaaﬁumm:mzl 5% sodium bicarbonate
U3uas 0.1 ml riauilow immunogen tNariwlail immunogen gnvinansannnIalu

NITLNE)
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wonaniealevin - Western blot  analysis Lﬁ"amaadw%%’wamkm@aaaﬁgﬂ
immunized @28 crude bacterial lysate InmIssuanfuafee TcpA protein il lag
¥ nitrocellulose membrane 7 blot &8 SDS-PAGE separated-crude bacterial lysate
v Ufn3ennudsuaas immunized mice Adoany 1:200 (F3ufieznamoy Idnniinl
absorbed @78 E. coli 2096 fiawifiaa® background antibody 68 E. coli 2096 G911 host
strain) NANNINARDIYIN Western blot analysis W71 mice ‘ﬁgﬂ immunized @28 TcpA +
adjuvant 13 intraperitoneal route a%mau@uaﬁ@iaiﬂiauﬁ molecular weight U3zanms
25 kDa (Figure 3.1, lanes 3 uaz 4) lag'liwy antibody il serum faw immunize
(Figure 3.11, lanes 18z 2) &% mice ﬁgﬂ immunize 1149 oral route NRINITOFII
antibody dalUsauil molecular weight asonufiairlu mice ﬂaj&l‘ﬁl immunized lag

intraperitoneal injection LTWN (Figure 3.11, lanes 7 LLaz 8)
12. N13WAR purified TcpA protein

lunsAns  immunogenicity 289 TepA Hanwudniudadlt purified TcpA

protein MNITATIVINFATNARDIAIUURIILOUGUAAAE TepA 339 AIUUII eI
purified TcpA lagls Sephadex G-75 gel filtration chromatography L8 DEAE 52 anion

Y A n€ Vo =3 1

exchange chromatography uel liaansn purify TepA lAUTaNT 100% lddu3a seands
1al3% affinity column chromatography lasaalusdiu TcpA % histidine 6 Imaqaaﬂ
= . e . A o o . Aa . I 6
BENRIN C-terminal W8y histidines WAANRRINNTAIUNAY resin Nilane nickle 1uada
Usznay v ldmansa elute lds@undanudumienung aanunan column lamenas

INMIAGLDEIBLTZNALE® ) Vad E. coli 1w host N14IUAL column aanlUnuauss

MYIsoEINIL 2 Tuaan Astunauinitalunslaan tcpA gene \Ng vector
pTrcHis2 (Invitrogen) 7§ histidine $1un 6 I&JLaqaa@a%iﬁd’m C-terminal waziiiale
clone figfolusiufigosmauds 39l induce WaslusaudSanmanng nawin g
duaaniiosaamainlUsawlirnm Probond resin affinity column %a%’ﬂﬁﬁﬁuimaqa

. - v R a [ v 1 n.‘.l' d' 1 = 2
U84 histidine LR34 elute Iﬂimuaanm%mmﬂmamuauﬂ‘lmunu column BﬂﬂlelLLa’J

1%‘%%(%% cloning a4 plasmid 310 VC7 clone NGAAI8 restriction enzymes
BamHI waz Xhol wain'll clone \INg vector e fa pTrcHis2A, pTrcHis2B Was
pTrcHis2C @4 vector suTfiaianNuuaAna IR uAgIwYes multiple cloning site 8wil%
WalW reading frames 2891138uiaz transtate panunensr 16 vector nesuwiiaiian
FaE enzyme 119F0ITRATITHAD BamHI Waz Xhol U&24N ligate U 0.8 kb DNA
fragments W83y VC7 clone ‘ﬁl elute 88NV19IN agarose gel faNn39in ligated DNA 14
transform L°fl/’1§ E. coli DH50. host L& screen #1 clone ﬁ‘lﬁi@ﬂﬂ’mﬁﬁw plasmid

(miniprep) LRIA® plasmid DNA @28 restriction enzyme BamHI W&z Xhol uazlaldan
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laaund insert 110 express laavinny induce @38 1 mM IPTG %9 early log phase
. v ' = = & =
growth 983 recombinant clone LLR7 culture galldn 2 vy IUD9 late log phase INNUBHII
Wmuafiisoan clone @99liia3un whole cell lysates Wa1@3299780N1T859
recombinant protein 310 insert DNA 38kl lagd3ouifisuny whole cell lysate a1n

[ =} a d' (=
vector ALAEINWA b1 insert

lun3 clone tcpA gene ey vector ﬁzdm&mﬁ@ WU tcpA insert ‘ﬁ clone
\INg pTrcHis2A nsiufiains recombinant protein 91N Figure 3.12 az1fiui clone 7ifl
W89 vector pTrcHis2A faw (lane 1) WazWad (lane 2) M7 induce d38 1 mM IPTG a2y
fnsshslusdnfivaslag WnduwanldsiuUng ualusdiuan cones A3, A5, A6 7if
fcpA insert wuimsaalusanuuwadszana 25 kDa Lﬁami induce 628 1 mM IPTG
(lanes 4, 6, L8z 8) uazidIsunauny protein profile nawk IPTG induction (lanes 3, 5

e 7)

\flawuin recombinant clone &unsa express lusdwihmanglaudriein E.
coli clone mﬁmﬁam’%w cell lysate i?u@aumsm’%mﬂ@mia fau bacterial culture ‘ﬁ
induce ¢8 1 mM IPTG 50 ml 11 centrifuge 1#le cell pellet ua39sinluazanelu
guanidinium lysis buffer, pH 7.8 U313 10 ml lagdsasliAa cell lysis ﬁqmwgﬁﬁaa
Uszanm 5-10 Wt daaniuwisinly sonicate 1ufitfin e shear DNA uaz RNA fiau
il centrifuge Livaugn cell debris aan'ly udiam supernatant ULLLTW 2 &A%

8z 5 ml Lia¥i1 affinity column ¢ia'k

11 E. coli lysate 5 ml L3N incubate AL Invitrogen’s Probond resin Jutaan
10 w1 L‘ﬁlaiﬁ polyhistidine-tagged protein AUNU nickle U resin LLéT’J“?T\‘iFLﬁ resin @n
ALNDURINILD (%’%aa’]ﬁﬂif low speed centrifugation; 800 x g ﬁvL@T) ﬁiaﬁ]’mlfml,zmd’mﬁ
Husineanly uazthh 5 mi lysate §audl 2 Find1979dn waIaINTUE protein Aug Al

UNU nickle U resin A%

o 8N 2 A3a denaturing binding buffer (34163 4 ml x 2) (8M urea, 20

mM sodium phosphate, 500 mM sodium chloride, pH 7.8)

O 8 2 A39628 denaturing wash buffer 6.0 (4 ml x 2) (8M urea, 20 mM

sodium phosphate, 500 mM sodium chloride, pH 6.0)

O & 2 A998 denaturing wash buffer 5.3 (4 ml x 2) (8M urea, 20 mM

sodium phosphate, 500 mM sodium chloride, pH 5.3)
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%u@lauq@ﬁ'wﬁami elute protein LWNNB@ANNIIN column @2g denaturing
elution buffer 4.0 (5 ml) (8M urea, 20 mM sodium phosphate, 500 mM sodium chloride,
pH 4.0) lasiAuuesn elute 1 fractions (1 ml) waztinudas fractionldin OD,g 318
protein N elute BANYWIAT daansiwinlsauluudas fraction w1 dialyse Tw 10 mM
Tris, pH 8.0, 0.1% Triton X-100 \arn3@ urea sanly udliusas fraction laviag
protein profile 1875 SDS-PAGE L‘ﬁﬂg}’i’] protein U%gﬂ%ﬁﬁadﬂﬂiagﬁ fraction 1@ 210
Figure 3.13 AW protein profile w84 fractions 1 LAy 2 ﬁgﬂ elute 310 affinity column

fluUsauuma 25 kDa @evnazln TepA
13. N1SLAI8H recombinant cholera toxin (rCT) uag procholeragenoid (P)

fauUIznaunanvad oral cholera vaccine ﬁﬂm:gﬁ%ﬂ%ﬁauavkﬁa
lipopolysacharide, TcpA (fimbriae) LLRs procholeragenoid (P) :1%\1 P N8 heat-inactivated,
high molecular weight cholera toxin (CT) Gagmiiufinda A-subunit %Qﬂﬁ’]mﬂ‘lﬂ
\flounua 1nde B-subunit Faillu immunogen fignAnued oral vaccine ﬁﬁlzmzﬁﬂﬁiﬁo
muvaslaarannanfivefide B-subunit T99zdavN9NITIUVEY CT fiu GMA
gangioside ;ﬁ%ﬂ@ﬂ“ﬁ' recombinant E. coli strain MC1061 s'fildwﬁ@l cholera toxin (CT) e
TudSanmsannanlfiiu source 189 cholera toxin lagl#33msteasea cholera toxin &9let
a5unelilay Uresaka of al, 1994 vayyldlasdafiaifios £ coli strain MC1061lu LB
broth 7% ampicillin WEwag 100 pg/ml Taswgdef 37°C Twfn udr3afiy cell pellet
lag centrifugation @iamnfuﬁn cell pellet Wazangli 10 mM Tris-HC buffer, pH 8.6 %0
NEN 0.9% NaCl a2t bacterial cell suspension 14 sonicate LﬁalﬁLsﬁaﬁLL@]ﬂ ﬁ]’m‘lfu
centrifuge tawsn cell debris aanlUfawingw supernatant Tanaznanlysain lasidu
813 ammonium sulfate TR ldaNNTNTH 65% saturation (516 gllitre) WAIIIAUAZND
Tusduiilalas centrifuge 71 10,000 x g 1iluasn 20 Wit aznauldsaudleinluszaslun
TEAN buffer (50 mM Tris-HCI buffer pH 7.4 containing 0.2 M NaCl, 3 mM NaN;, 1 mM
EDTA) ud9il) dialyse dhadn Tu buffer @it Tusauilevinlurw immobilized
galactose column uaztiledann B-subunit w89 CT Dunana galactose 39snansnauny
column " daanniiudnsTuUsduang 289 E. coli host aanlu1¥wuade TEAN buffer aw
N3213 eluate HA1 OD,, 1% 0 @09 NEUAS elute CT 88NN immobilized column §78l
0.5 M galactose 14 TEAN buffer uazifiu 1 ml fractions ¥1a1 dialyse lumgl:’mébu LAZ®IA
@ protein profile Tay3% SDS-PAGE az1ua1n Figure 3.14 31 CT fign elute aanutila
i lddulu sample buffer ‘ﬁﬁ 2-mercaptoethanol Nawagjﬁlzvléf protein bands ‘ﬁ molecular

weights 30 a2 10 kDa T4a39NU HANUBI A Wa2 B subunits 189 CT @a&1au
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Recombinant CT protein NNaa baiiiaiinll heat-inactivated tiNavinaaain A-
. A I 1 . . dl o v a 1 a ' .
subunit B9L1&IU active toxin ﬂwﬂ%mmmiaﬁmizi’mﬁmmﬁ procholeragenoid (P)

Feazlmiilusawilsznavas oral cholera vaccine 8wsunITIaeluaiwea b
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Tassn1sdasn 3 @i 2:
mMInagaudsz8nsSnI1Nuas liposome Waz CpG DNA

p9AUsznauvad oral cholera vaccine ﬁLauaimﬂm:;ﬁﬁ'm:ﬂs:nauﬁw
fimbriae #38 toxin co-regulated pili protein (TcpA), procholeragenoid UWae
lipopolysaccharide 310 V. cholerae O1 Eﬁ%ﬂﬁ]:ﬂ@ﬁﬂﬂfﬂ%ﬂ@ﬂlﬁ adjuvant 2 Tie fa
liposome WAy CpG DNA 11 adjuvants ﬁaaawﬁwﬁazmmsmﬁlu immunogenicity V84
vaccine ldwialil lasazvinmsnanadluny rat LLﬂ:‘ﬂz@li’J%iﬁ%L&L%é’]iﬁ%’]dLLauauaa(ﬂ'a
immunogen waazatsunn-Rasinesla I(ﬂUﬁ]z@]mﬁ]gﬁﬁmulﬁmﬁﬁwamLLau?maa (plasma

cells) NN W1Z6D immunogen waazafia 11 lamina propria tissue section
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e 207X
e 118.0
P 81 -U

e 525

et 0
o B9

pe 207

gllﬁ 3.11 Western blot analysis 289 mouse serum 7@ bacterial lysate 283 E. coli

clone NHARA TcpA protein

%‘I&Lﬂ@;mlﬁﬂgﬂ immunize 1@ intraperitoneal route; Lanes 1 Wz 2 Sij
serum samples 2avviutn@naugn immunize @78 TcpA + adjuvant 13
intraperitoneal route LT lanes 3 WAz 4 1w serum samples mam}&aaaéﬁ

L@U1AI9INYN immunized 618 TepA La2 3 doses

%Hﬂéuﬁaadgﬂ immunized lagm1d oral route; Lanes 5 LLAs 6 viJu serum
samples Aauldsy immunogen LLaY lanes 7 Wae 8 1w serum samples WA

97N immunized 487 3 doses

dq' > . d' 1 & .
ANAITAINIZAY protein band Na1@ 31321 band Va9 immuno complex a4

TcpA protein NULAUALEA
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Vector
plc His24 cloneA3  cloneAS  cloneAd

N D e I R
1 2 3 4 5 6 71 8 kDa

™ — 670
- — 130

— 140

311 3.12 WAA9 SDS-PAGE patterns 229l1357% 2a3 expression vector

pTrcHis2A fidluazlaidl insert 289 tcpA gene

lane 1, bacterial lysate U84 E. coli strain % vector pTrcHis2A naw IPTG induction
lane 2, bacterial lysate W84 E. coli strain % vector pTrcHis2A #a4d IPTG induction

lane 3, bacterial lysate V84 E. coli strain A3 ‘ﬁfl pTrcHis2A ez tcpA insert naw IPTG
induction
lane 4, bacterial lysate U84 E. coli strain A3 ﬁﬁ pTrcHis2A e fcpA insert wad IPTG
induction
lane 5, bacterial lysate U84 E. coli strain A5 ﬁﬁ pTrcHis2A ILaz tcpA insert naw IPTG
induction
lane 6, bacterial lysate 284 E. coli strain AS ‘ﬁﬁ pTrcHis2A LLae tcpA insert wad IPTG
induction
lane 7, bacterial lysate 284 E. coli strain A6 ﬁﬁ pTrcHis2A LRz tcpA insert Naw IPTG
induction
lane 8, bacterial lysate 284 E. coli strain A6 ﬁﬁ pTrcHis2A LLae tcpA insert wad IPTG

induction

Lane mﬁﬂq@ﬁa standard molecular weights
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F1 F2

i

\

gﬂﬁ 3.13 Protein profile 284 purified TcpA protein fractions 1 (F,) uaz 2 (F,)

elute 3711 Probond Nickle affinity column o9 purified protein Y

molecular weight U3z 25 kDa

940
67.0

430

300

200

140

]
=1

nan
u
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54 3 2 1

940
670
430

A-subunit 300
200

B-stbuni 140

gllﬁ 3.14 u&a9 protein profiles Tu2waawn13t@384 recombinant CT

Lane 1, protein profile Wa3 E. coli MC1061

Lanes 2-5, protein profiles 1N fractions @149 7 elute aanu1N

immobilized galactose column

¥ 1
a A

ane3sfl bands 84 CT-A (= 30kDa) uaz CT-B (~ 10 kDa) subunits
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a o‘& 3 . a J ¥ o
10THaRINATIUTENAUAY Immunogens ﬁ']ﬂJ“lTu(ﬂ%vL@u"leﬂYl(ﬂﬁaU‘ﬂﬂ

. - o 6 A . ] o A
immunogenicity lugainaassfa rat model b formulations @14 gnuAa:

Vaccine 1:

Vaccine 2:

Vaccine 3:

Vaccine 4:

Vaccine 5:

Vaccine 6:

isznaueae TcepA, P, LPS (immunogens), liposomes (delivery
vehicle) a2 CpGDNA (ODN#1826) @svinmsinfiiils adjuvant vadilee
1 TcpA 5 mg, P 200 pg, LPS 5 mg, CpGDNA 100 pg [lagia3su
liposomes 37N cholesterol LLaz sphingomyelin ANIDVD Chaicumpa
et al. (1990)] 114 3 ml 5% NaHCO,

U3enau@ie immunogens NIRNTAA (Ao TcpA, P uar LPS laaivin
AU vaccine 1), liposomes LLaz non-CpGDNA (ODN#1928) (100 ng) Tu
3 ml 5% NaHCO;

Usznaume TcpA, P uae LPS uaz liposomes laolifl CpGDNA
(ODN#1826) laawyinAu vaccine 1 14 3 ml 5% NaHCO;

Usznaudle TepA, P uaz LPS uaz CpGDNA (ODN#1826) lag'laidl

liposomes laa¥inny vaccine 1 11 3 ml 5% NaHCO;

Usenauele TepA, P uaz LPS uae non-CpGDNA (ODN#1928) lae'la)

3 liposomes lasyinny vaccine 2 11 3 ml 5% NaHCO;

U3enau@le immunogens NIRNTAA (TcpA, P uaz LPS) wintiu lag

WinAU vaccine 1 14 3 ml 5% NaHCO,

d‘v v = a A
uanmnﬂmmw Placebos aﬂmwgmﬂa

Placebo 1:

Placebo 2:

Placebo 3:

Usznauene liposomes We98en9LA8 1 3 ml 5% NaHCO,

Usznaueie CpG DNA (ODN#1826) LiNedanaidad (100 pg) 1w 3 m
5% NaHCO,

Usenaudle 5% NaHCO; solution U381@35 3 ml Talgiiw diluent va3

vaccine 1N formulation 144 3 ml 5% NaHCO;
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NN3LA38N recombinant TcpA

o 4 . g ,
1 VC7 clone &3 carry fcpA gene f ligated agJny vector pBluescript II KS lag
Un@ plasmid system #azdas maintain Ngawnnidnda 30°C wdiilah luiRngungiidu
42°C 9zR141I0 inactivate repressor protein wazyi limIase T7 RNA polymerase
o 4 . A
LaHagATNBANT express TepA &9 TepA Rpwaszanas 23-25 kDa udLikad91nns
. . . [~ . . a '
purify tcpA lag gel filtration %38 ion exchange column chromatographies JAIUENEIN

LS’]’?SGVL@T subclone L°iT’1VLﬂ1u vectors pTrcHis 2 A, B uaz C L8139 transform vectors L°iT’11u

E. coli DH50C Wu1d1 plasmid TrcHis 2 A T3 transform N E. coli DH50C &14138

express TcpA '@ wel TreHis 2 B waz TreHis 2 C 1l express TcpA

lunmsiasou TcpA 6411 recombinant E. coli 11 inoculate a4l LB broth 3 ml
AL ampicillin 50 pg/ml WA incubate #i 37°C wionwindnudn 'E'uj;a%u"l@i” inoculate
overnight culture Y31 1 ml 84l LB broth 50 ml (N&d amplicillin 50 pug/ml) incubate
7 37°C wianign 3 12lus aull OD # 600 nm = 0.6 (radagil mid-log phase) L@l
IPTG a9lu culture 1A la@naduds 1 mM (0.5 ml 289 100 mM IPTG) &7 incubate @a
3n 2 Talush 37°C aniwin culture Uiludl 8,000 X g # 4°C Hwa 15 Wi i
pellet 4 resuspend Tu denaturing binding buffer wa3i e u purify ProBond
Purification System e lfilwSaduda’ly

N1 3YN LPS

& extract LPS 210 Vibrio cholerae biotype El Tor strain O17SR lag phenol-

water extraction method (Westphal and Jann, 1965)
NN Procholeragenoid (P)

Procholeragenoid (P) fa heat-mediated conversion of CT (cholera toxin %38
choleragen) Lﬁ'aélﬁlﬂu cholera toxoid (B-subunits %dﬁ trace activity of A-subunit WARe
atlaifiu 5% a4 holotoxin) vailasmsin CT W heat # 65°C 1{wnan 15 widt dn
heat WWn9 (25 wifl) 28 activity 189 subunit A (toxicity) twaa 1 % 37 laivinane
activity 289 CT A-subunit l#nuanwIzaadnsI# A-subunit 1% adjuvant uaz break

oral tolerance @ protein antigen A8l

lét@3on CT 970 recombinant E. coli MC 1061 (pKTJ5-15X) @4}e clone ctx
genes 13u87 lawsin recombinant E. coli 41 streak Ut agar plate Tall ampicillin Na&lag

100 pg/ml Lival#la single colonies #&931N incubate ThuAKA 37°C ¥ colonies 91N
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plate Uszanms 1 loop 1 inoculate 1w LB broth Tawan ampicillin (100 ug/ml) w&
incubate Wanwwend 37°C 1Hwaan 3 Taludg 9nsiusinly inoculate a4l LB broth 500

ml (W&& ampicillin 100 pg/ml) W&2 incubate WiauLENN 37°C TUAK

1%5%?(1%%%1 culture mﬁmﬁial‘ﬂﬁ cell pellet mnifu resuspended pellet Tu
10 mM Tris-HCI buffer, pH 8.6 @9naw 0.9% NaCl 31Nt cell suspension T¥in 1w
waduanlasld sonication A 20 kHz, 2 wifl 5 a3s iwia supernatant udasinluan
AzNanILMILAY ammonium sulfate A1u 65% saturation (516 glliter) WA
precipitate lUazanslu TEAN buffer, pH 7.4 WRIAN dialyse L81 ammonium sulfate aan
lu buffer @sanuua9zld “crude CT”

11 crude CT o purify Tl pure CT lagls galactose column chromatography
(Pierce Co., Rockford, USA) uazlf technique inilaunuisiaiow LT 90 ETEC (lvag

FEmslulasenmstes? 2 v 41 uaz 42)
N13LAI8X rabbit anti-CT immunoglobulins
& immunized n3zeine (2-2.5 kg) @728 cholera toxin MUATT19N 3.1

ldinzifenanniilanszaneluiun 64 (Day 64) udwandsuivesi lanaznan

181 immunoglobulins 1agld ammonium sulfate precipitation (50% saturation)
NN3LAIN rabbit anti-TcpA
16 immunized n3z@ny é28 purified TcpA

#8991 immunized A3IgATINBLTIREIFUA leanzizananmalanszdnsld
LENLENTTNLNBLATHY  immunoglobulins  LTWLALANUNITLATEN  rabbit anti-CT

immunoglobulins
NSLA383 Anti-V. cholerae O1 LPS

o g .
1% mouse monoclonal antibodies 4 specific @8 V. cholerae O1 LPS 371N
hybridoma clone 27E10 lagldsuanuidailaannu3sn Sciences Development and

Management Ltd. 3Tafn51a3 clone @9nan1lan &Inw. (Chaicumpa et al., 1995)
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19197 3.1 Rabbit immunization schedule and dosages of CT

Day CT (ug/ml NSS)
0 4
8 10
15 20
33 40
43 40

50 40
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A0 naanIuazn1s immunize

v & A av A . 2 A % s a
RAINARDIN M IWANTITERINAAD  Wistar rats Tala1y 8 FUaumziTuNNT
NARY LOsTaNINNEIUNFAINARAIUAITIA WAINLIRUNAAS Liidaantiln 9 ngY NRal
'V g Y % ' ~ % . . g . ¥ v
8 5 m(Lﬁmi’J&lﬂu 5 @361 WINTI) I sterile woodchips 1% bedding LRZLREIA e

mmwg%amﬂﬁ%ﬁ'ﬂ I N awinauuinnsasuazkaslsuana

' a o & v ' v & v &d 6 ¥ &
ﬂﬂ%ﬁ&lﬂ']‘i‘ﬂ@]ﬂﬂdvl(ﬂ LR UG%LLI%E]%]EL%%BGLQ PIRAINA UL TANRATLVATD WL T 1

A o & A vAa o v c‘lp [l a
L’Jﬂ’]ﬁ%\‘lﬁﬂ(ﬂ’]‘ﬁLWﬂiﬁ‘H%ﬂﬂJﬁﬂ’]’):ﬁﬂdLﬂﬁldl%ﬂJ LASANTIEAMULAILAR

"L@“’Lﬁﬂhsa@mmilﬂunm 15 T2lad ﬂ'au'ﬂauﬁ‘ﬂ%ué"sawﬁﬂ@aﬁ?aazmUaglu
5% NaHCO; USunow 3 ml laslt Luer fitting cannula Ssdanendulanznan saawdnlu

esophagus (Campbell, 1991)

wiwdazngy a3y oral vaccine W3a placebo TawnsRuMazaNlas lasiiu

JrazvindTenIndlarrasFlanit
® % ] o o £ A a = o U
MINUAQEUALNIIATIVRUIIWIBIBARNNAALABAVAA Lhan L&
% a = v ~ Q v [ °I’
waannfleniadulasgariuasuidaiu dliny rats aaamuniuam 24 4
q oo A a ' o o . a v K
Tus udldhauanadn@) 1eenaauny rat udazdidan diethylether augaDAuT 39131
\Raauausnia@3n uaz peripheral blood mononuclear cells (PBMC) ausinulasis
cervical dislocation nnuuNIIanniBsMBLAa? aaLad lEanaaaaANEIeen
Y1AINIGNU serosal WAz mucosal surface ¢28 cold PBS, pH 7.2 dadldanan
= a = . ~
pyrolus Uszanas 28-32 oy, LuTusnidszanaduas 1 . 1hulu disposable molds G593
OCT (frozen section medium) w339a #hlhfiufl —70°C ialdaTamuazinduin
antibody producing cell (AbPC) 14 lamina propria dald @235 double antibody

, . 4 Al o
sandwich method of immunofluorescence TiNVWAWAI Diagram 2

UM IHUS UINLTRANITBIUEd  fluorescein  (ADPC)  dauandlanidasuiia b
tissue sections 313 2 sections Gian 1 ¢ 334 10 sections b udazNgY (NN 5

@) luudaz section lasud1uan AbPC lu 25 microscopic fields (fNa9VENEVMSILLTAR

10 ocular X 10 objective) TIuNIFUluLdaznguIHLITAANINUALYL 250 microscopic

fields LN@NIAALRRE ( X ) WAz standard deviation (SD)
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Diagram 2: WEAIABADBAITATIINILALHUIN1WIN antibody producing cells
(AbPC) Tw jejunal sections 289 immunized rats 2835 double

antibody sandwich method of immunofluorescence

Jejunal sections (5 pm)

¢ blocked with 10% normal rabbit serum in PBS,
pH 7.2

¢ fixed with methanol (3-5 min), air-dried

¢ washed with PBS, pH 7.2 (10 min)

Incubate 30 min with antigen (either 10 pg/ml pure TcpA,
10 pg/ml pure LPS or 2 pg/ml pure CT)

¢ washed with PBS, pH 7.2 (30 min)

Incubate 30 min with either anti-TcpA, anti-LPS, or anti-CT

¢ washed with PBS, pH 7.2

Incubate 30 min with either swine anti-rabbit- or rabbit anti-mouse

immunoglobulins labeled with FITC

¢ washed with PBS, pH 7.2, blot dried

Count fluoresced cells in lamina propria using fluorescence microscope

(10 X 10)
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NAaN139Y

NINAFOL Immunogenicity 299IATUNY 6 formulations Laz 3 placebos lunns
induce AbPC ludldvainy rat nasas iWagin CpGDNA azlfiilu oral adjuvant lu

mucosal vaccine la#3e 14 1WSsufisuny placebos 3 ngw lananssdalud

a13197 3.2 UEAIEIHIN antibody producing cells (mm‘é"mmz standard
deviation) Lﬁaﬁuﬁ’m microscopic magnification 10x W&z objective 10x @a 1
microscopic field

WUTT 91%2% anti-LPS maamjuﬁ 1-9 fa 118.7212.47, 109.2312.59, 108.06+
2.27, 86.8512.11, 80.1112.20, 80.0812.58, 12.1510.39, 8.4810.31, uaz 8.0210.41
MUS1A

FIUANARLSIWIN anti-TCP producing cells maamjuﬁ 1-9 fa 47.7010.54,
43.1010.67, 43.1710.64, 37.3010.58, 34.2410.65, 34.6810.43, 7.1010.23, 570+
0.19, uaz 5.7410.17 aNs1OU

ALafudIwIn anti-CT producing cells 6@ 1 microscopic field fa 111.7312.55,
94.3812.13, 93.5112.27, 83.4412.21, 74.7412.16, 74.8012.02, 9.0410.41, 559+
0.44, uaz 5.0110.18 ANE1GL

G914 vaccine formulaton 1 Gefuawdiaurssuziiede LPS, TCP uaw
procholeragenoid (P) associate 11U liposome (L) WazW&¥ bacterial CpG DNA (# OKN
1826) 93 immunogenicity gdﬁq@ %\‘lmmim"ﬁﬂu order of magnitude Va3
immunogenicity e é’f\‘if:

1>2, 3>4, 5, 6>7, 8, 9 (p<0.05)



A19197 3.2 UAAIITWIN antigen specific antibody producing cells 1w intestinal

(jejunal) sections ZadWw rats MN9LNINGHTLATUTATWNIWN

formulations LLa2 placebos #1NTNHA

Group no.

Average numbers (I S.E.) of AbPCs specific to:

Anti-LPS

Anti-TcpA

Anti-CT

118.72 (X 2.47)

109.23 (* 2.59)
108.06 (X 2.27)
86.85 (L 2.11)

80.11 (£ 2.20)

80.08 (f 2.58)

12.15 (X 0.39)

8.48 (+ 0.31)

8.02 (£ 0.41)

47.70 (X 0.54)
43.10 (£ 0.67)
43.17 (X 0.64)
37.30 (£ 0.58)
34.24 (£ 0.65)
34.68 (£ 0.43)
7.10 (£ 0.23)
5.70 (= 0.19)

5.74 (= 0.17)

111.73 (X 2.55)
94.38 (£ 2.13)
93.51 (£ 2.27)
83.44 (£ 2.21)
74.74 (£ 2.16)

74.80 (£ 2.02)

9.04 (X 0.41)
5.59 (£ 0.44)

5.01 (£ 0.18)

* & . " . . _ = 1 :
wUaAIN 2 sections VIAULAFZAT section & 10 microscopic fields JbbLaIRE

nguiing 5 o é’dﬁfuslmwia:mjﬁuﬂummﬁmnﬂ 250 microscopic fields (fasvene 10

ocular x 10 objective)



173

Figure 3.15 a) Anti-LPS producing cells in jejunal lamina propria of rat at villous
core (group 1); 10 x ocular, 10 x objective

b) Liposome control
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1. Test Kits for detection of pathogenic Leptospira antigen in Urine

The diagnostic test kits, namely Lepto-Dot, for detection of Leptospira antigenuria

was provided by Science Development and Management Ltd. (SDM), Thailand.

General description of the test kits

A. Starter kit

Each starter kit contains :

A1 Slot-blot device
A.2  Suction pump
A.3 Water trapping flasks
A.4 Rubber bungs and vacuum tubing (A.4)
A.5 Plastic boxes ; Test (T) box (A.5.1) and Control (C) box (A.5.2)
A.6 Antibody conjugate (0.3 ml)
A.7  Enzyme conjugate (0.3 ml)
A.8 Substrate (40 ml)
B. Test kit

B.1
B.2
B.3

B.4
B.5
B.6
B.7
B.8

Each test kit contains :

Monoclonal antibodies, 100 ml

Blocking Solution, 100 ml

Washing buffer A (100 ml of stock solution). Working solution of washing
buffer A is prepared by mixing 100 ml of the stock solution provided In the
test kit with 2.4 litres of distilled water. This diluted buffer A should be kept
in a tightly sealed container at room temperature for future use.

Washing buffer B, 100 ml

Control pieces, 20 pieces contained in a small plastic vial with cap
Nitrocellulose membrane (NC); 80 x 100 mm, 2 pieces

Filter paper; 80 X 110 mm, 2 pieces

Work sheet

* Note : Always store the following reagents/materials at 4°C - A6, A7, A8, B.1, B.2,
B.4, B.5 and B.6
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Specimen

2.1 Fresh urine samples, urine stored at 4°C not over than 24 hours or urine

stored at -20°C (to wait till the sample is dissolved).

2.2 Aliquot individually 1.5 ml of samples to 4 Eppendorf and mark appropriately.
Six ml of urine samples was centrifuged at 12,000 X g for 10 min at room
temperature; 5.5 ml of the supernatant was discarded. Boil at 100°C in the

water bath for 20 minutes.

Procedure of the test

3.1 One NC sheet can be used for 48 urine samples by dividing the NC into two
portions, i.e. Test NC (T1-T48) and Control NC (C1-C48), as shown below:

1 2 3 4 5 6 i 7 8 9 10 1 12
A T T2 T3 T4 T5 T6 I C1 C2 C3 C4 C5 C6
1
B T7 T8 T9| T10 | TM T2, C7 C8 co9| C10| CM C12

C T13 T14 T15 T16 T17 T8l c13| c14| c15| c16 | c17 | c18

D T19 | T20 | T21 T22 | T23 | T24 | C19 | C20 | C21 C22 | C23 | C24

E T256 | T26 | T27 | T28 | T29 | T30 : C25 | C26 | C27 | C28 | C29 | C30

F T31 T32 | T33 | T34 | T35 | T36 : C31 C32 | C33 | C34 | C35| C36

G T37 | T38| T39 | T40 | T41 T42 | Cc37 | Cc38 | C39 | Cc40 | C#1 C42

H T43 T44 T45 T46 T47 T48 i C43 | C44 | C45 | C46 | C47 | C48
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Place filter paper (B.7) on the sealed gasket of the Slot-blot device (A.1). Place the
NC on top, then cover with upper plate of the Slot-blot device and assemble slightly
screws. Connect the device to the suction pump (A.2) which was linked with water

trapping flasks (A.3) by vacuum tubing (A.4)

sample template with
attached sealing screws

00009000
00000000
00000000
00000000
00000000

(=t e gasket support plate
fieny feanR [N [« (e fee) fas) Vel Tas) |
Fieny Eeey o] [l ) ) Y- -
w1l 1 |
S\ SN\ — yacuum manifold

=
_I_ < tubing and flow valve

3.3 Open suction pump and use automatic pipette and tip pipette 200 LLI of urine
sample and dot onto the plate of Slot-blot device correlating to the work sheet,
i.e. urine sample no. 1 = T1. Dot the same specimen onto the C1 to make

duplicate. Dot specimens no. 2 and so on onto the second and respective
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holes of Slot-blot device. Use 1 pipette tip for 1 urine sample only. When
finished, screw off the plate, mark the corner of right low paper and place Test

NC and Control NC into the T box (A.7). Allow air-dry (about 5 minutes).

3.4 Place a control piece (B.5) into T box. Pour adequate volume of blocking
solution (B.2) to cover the two NC pieces and the control piece. Leave the box
at room temperature for 10 minutes with occasional rocking then discard the
blocking solution.

3.5 Wash the NC pieces and control piece three times with diluted washing buffer
A (B.3).

3.6 Place Control NC (C1-C48) into C box (A.5.2) while keeping Test NC and
control piece in T box.

3.7 Pour MAb (B.1) to cover the Test NC and the control piece in the T box; pour
washing buffer A into C box to cover the Control NC. Leave the two boxes at
room temperature for 30 minutes with occasional shaking. Discard the MADb
from the T box.

T1| T2| T3| T4| T5| Te c1| c2| c3| ca| c5] ce
17| T8| T9| Tio | T11 | T12 c1| c8| co| cio| ci11|ciz

T13 | Ti14 | Ti5| Tie | T17 [ T18 c13| ci14 | c15 | cie | c17 | c18

T19 | T20 [ T21 | T22 | T23 | T24 Cc19 [ c20 | c21 | c22 | c23| c24

T25 | T26 | T27 | T28 | T29 [ T30 c25 [ c26 | c27 | c28 | Cc29 | c30

T31 | T32 | T33 | T34 | T35 | T36 Cc31 | c32 | c33| c34 | c35| C36

T37 | T38 | T39 | T40 | T41 | T42 c37 | c38 | c39 | c4a0 | ca1| ca2

T43 | T44 | T45 | T46 | T47 [ T48 C43 | ca4 | ca5 | ca6 | Ca7 | C48

3.8 Wash Test NC and control piece in the T box 2-3 times with washing buffer A.

3.9 Dilute antibody conjugate (A.6) 1:2,000 with washing buffer A. Discard washing

buffer A from both boxes and pour the diluted antibody conjugate to the two
boxes. Leave the boxes at room temperature for 20 minutes with occasional
shaking. Discard the conjugate and wash the membranes in the two boxes 2-3

times with washing buffer A.
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3.10 Dilute enzyme conjugate (A.7) 1:2,000 with washing buffer A. Pour the diluted
enzyme conjugate to the two reaction boxes to cover the NC. Leave at room
temperature with occasional rocking for 20 minutes. Discard the conjugate and
wash the NC 2-3 times with washing buffer A. Wash all membranes in the two
boxes 2 times with washing buffer B (B.4).

3.11 Dilute substrate (A.8) 1:2 with washing buffer B. Pour the diluted substrate into
the two boxes after discarding the washing buffer B. Cover both boxes with
aluminium foil or keep the boxes in the dark for 5 minutes. Observe the control
piece. The positive control on the control piece should develop a purplish-blue
spot while the negative control shows a clear area. Discard the substrate
solution from the two boxes and wash all membranes with distilled water.

3.12 Place the membranes on a filter paper and let air-dry. Read the results on the
Test NC; any spot which contains Leptospira should appear as a purplish-blue
spot on the Test NC distinguishable from the same on the Control NC which

should reveal either clear area or spot of other "non-specific" color.

Note: Wash the plastic boxes thoroughly after use. Also, always use the same boxes as
“Test” and “Control” boxes; as MAb might stick to the box and alternate use might give
positive reaction to the “C” NC renders indistinguishable results between the “T” NC and
the “C” NC in subsequent test. The forceps used with MAb must be thoroughly wash

before using the same for the “C” series.
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