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ABSTRACT SUMMARY FOR ETHICAL REVIEW COMMITTEE

V. cholerae O139 1s a recently discovered second aetiologic agent of epidemic cholera.
Although there are striking similarities between V. choferae 0139 and the El Tor
biotype of V. cholerae O1 (the traditional serogroup that causes cholera), the former
differs from the latter in the possession of a polysaccharide capsule (CPS). By analogy
with other encapsulated bacteria, the CPS of V. cholerae 0139 will have important
biological effects including increased virulence of the organism. The properties that
will be studied are: serum resistance, invasion of epithelial cells, and proinflammatory
cytokine production. CPS will also be assessed as a protective antigen. Recent isolates
of V. cholerae 0139 are CAMP haemolysin negative compared to earlier isolates which
were positive. Comparison of clinical data of patients suggested that those infected
with CAMP haemolysin positive isolates had a more severe disease compared to those
infected with CAMP haemolysin negative isolates. Cloning of CAMP haemolysin
gene, construction of a CAMP haemolysin negative mutant and studies with purified
CAMP haemolysin will clarify the role of CAMP haemolysin in virulence. The data
that will be generated by this proposal will lead to a better understanding of the
virulence of V cholerae 0139, and contribute to vaccine development.

1. To conduct one aspect of the study, production of inflammatory cytokines,
peripheral blood from healthy volunteers is required.

2. Adult volunteer of either sex to be recruited from the laboratory (about 6 in
total) will be required to donate 5 ml of venous blood. There will be
momentary pain associated with drawing of blood. There are no alternatives
other than drawing blood.

3. A trained phlebotomist will draw the blood.

4. The source of the blood sample will be kept anonymous,

5. Signed consent will be obtained.

6. There is no interview involved.

7. There is no direct benefit to the volunteer, but the society in general may
benefit. :

8. The study requires no records except a one time donation of 5 ml of blood.



INTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE
RESEARCH, BANGLADESH (ICDDR,B)
LABORATORY SCIENCES DIVISION

Informed Consent Form for Volunteers

Protocol entitled, “Studies on virulence of Vibrio cholerae 0139 Bengal”.

Vibrio cholerae 0139 Bengal is a recently discovered, second aetiologic agent of cholera.
It has some differences with the traditional, aetiologic agent of cholera, Vibrio cholerae
O1. The most important difference is that it possesses an outer coat which is called
capsule. Because of this capsule we believe that the organism can cause a more severe
disease. To investigate this possibility, we need to study the interaction between the
organism and white blood cells from healthy people. On interaction, the white blood
cells may release some chemicals known as cytokines which is an indication of increased
virulence of the organism.

Therefore, we ask you to participate in the study by a one time donation of 5 ml
(approx. one teaspoon) of venous blood. The blood will be drawn from a vein in your
arm. There will be momentary pain associated with the drawing of blood. Should any
complications arise, we will provide you appropriate treatment.

We will answer any questions you may have regarding the study. There is no direct
benefit for you, but the society may benefit from this study.

The confidentiality of records will be maintained. You can also refuse to participate in
the study.

If we find that the capsule may contribute to severity of disease, this knowledge can be
used for treatment and prevention of cholera,

If you agree to participate in this study, please sign below:

Signature of volunteer Date:

Signature of witness Date:

Signature of investigator Date: .
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PROJECT SUMMARY: Describe in concise terms, the hypothesis, objectives, and the relevant background of the project.
Describe concisely the experimental design and research methods for achieving the objectives. This description will serve as a
succinct and precise and accurate description of the proposed research is required. This summary must be understandable and
interpretable when removed from the main application, ( TYPE TEXT WITHIN TIE SPACE PROVIDED),

Principal Investigator Albert MJ, , Weintraub A., Qadri F, Rahman M, M. Mathan

Project Name: Studies on virulence of Vibrio cholera 0139 Bengal

Total Budget ($) 226.8062 Beginning Date  1/1/99 Ending Date 31/12/2001

PROJECT SUMMARY

V. cholerae O139 is a recently discovered second aetiologic agent of epidemic cholera. Although there
are striking similarities between V. cholerae 0139 and the El Tor biotype of V. cholerae O1 (the
traditional serogroup that causes cholera), the former differs from the latter in the possession of a CPS.
By analogy with other encapsulated bacteria, the CPS of V. cholerae 0139 will have important
biological effects including increased virulence of the organism. The properties that will be studied are:
serum resistance, invasion of epithelial cells, and proinflammatory cytokine production. CPS will also
be assessed as a protective antigen. Recent isolates of V. cholerae 0139 are CAMP haemolysin
negative compared to earlier isolates which were positive. Comparison of clinical data of patients
suggested that those infected with CAMP haemolysin positive isolates had a more severe disease
compared to those infected with CAMP haemolysin negative isolates. Cloning of CAMP haemolysin
gene, construction of a CAMP haemolysin negative mutant and studies with purified CAMP haemolysin
will clarify the role of CAMP haemolysin in virulence. The data that will be generated by this proposal
will lead to a better understanding of the virulence of V cholerae 0139, and contribute to vaccine
development,

KEY PERSONNEL (List names of all investigators including Pl and their -rcspecli\'e speciallies)

Name Professional Discipline/ Specialty Role in the Project

1. M. John Albert, Ph.D. MRCPath Microbiology Overall responsibility for the project

2. A Weintraub, Ph.D Biochemistry/Molecular Biology Responsible for chemical and molecular
. aspects.

3. F. Qadri, Ph.D Immunology Responsible or immunological aspect

4. M. Ralman, Ph.D Molecular Biology Responsible for molecular aspect

5. M. Mathan, M.D., Ph.D Pathology Respousible for histopathological and

electron microscopical aspects.
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DESCRIPTION OF THE RESEARCH PROJECT

Hypothesis to be tested:

Concisely list in order, in the space provided, the hypothesis to be tested and the Specific Aims of the proposed study. Provide the
scientific basis of the hypothesis, critically examining the observations leading to the formulation of the hypothesis.

V. cholerae 0139, a second aetiologic agent of cholera possesses a polysaccharide capsule (CPS). By
analogy with other capsulated bacteria, and from preliminary data on serum resistance, resistance to
phagocytosis, and invasion of epithelial cells, CPS seems to contribute to increased virulence of the
bacterium. Moreover, isolates from the initial epidemic possesed CAMP haemolytic activity, which was
absent in subsequent isolates; this activity seemed to correlate with severity of illness. Therefore, we
hypothesize that both CPS and CAMP haemolysin are associated with increased virulence of ¥, cholerae
0139.

Specific Aims:

Describe the specific aims of the proposed study. State the specific patameters, biological functions/ rates/ processes that will be
assessed by specific methods (TYPE WITHIN LIMITS).

1. To study the effect of CPS on serum resistance, invasion of epithelial cells, and proinflammatory
cytokine production.

2. To study the protective efficacy of monoclonal antibodies (MAbs) to CPS in a suckling mouse cholera
model.

3. To conjugate oligosaccharides of CPS to carriers such as tetanus toxoid, B-subunit of cholera toxin, or
polymerized acrylamide to generate specific capsule-based antigen to evaluate immunogenicity and
protective efficacy.

4. To clone the CAMP haemolysin gene and determine its sequence.
5. To generate a CAMP haemolysin negative mutant,

6. To compare the virulence of wild type CAMP haemolysin positive strain and its isogenic mutant in the
suckling mouse cholera model.

7. To purify CAMP haemolysin and determine its diarhoeagenic activity in.appropri ate models.
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Background of the Project including Preliminary Observations

Describe the relevant background of the proposed study. Discuss the previous related works on the subject by citing specific
references. Describe logically how the present hypothesis is supported by the relevant background observations including any
preliminary resuits that may be available. Critically analyze available knowledge in the field of the proposed study and discuss the
questions and gaps in the knowledge that need to be fulfilled to achieve the proposed goals. Provide scientific validity of the
hypothesis on the basis of background information. If there is no sufficient information on the subject, indicate the need to develop
new knowledge. Also include the significance and rationale of the proposed work by specifically discussing how these

accomplishments will bring benefit to human health in relation to biomedical, social, and environmental perspectives. (DO NOT
EXCEED 5 PAGES, USE CONTINUATION SHEETS).

BACKGROUND

Since its appearance in lale 1992 as a second aetiologic agent of cholera, V. cholerae O139 has established
itself as a causative agent of endemic cholera in the Indian subcontinent. Tn Dhaka, Bangladesh, in recent
times, the prevalence of V. cholerae 0139 has been found to be relatively low compared to V. cholerae O1
El Tor, but the reverse has been found to be true in neighboring Calcutta, India (1). The reason(s) for this
is not clear, but may be related to various factors including host and environmental, and changes in bacteria
themselves (2). :

Available evidence suggests that V. cholerae 0139 may have been derived from V. cholerae O1 El Tor.
There are striking similarities between V. cholerae O1 and 0139, but there are also differences. The most
important difference is the possession of a capsule by V. cholerae 0139 which is absent in V. cholerae O1
(3). However, the lipopolysaccharide (LPS) and CPS have been found to be cross-reactive (4). The CPS is
built up of hexasaccharide repeating units of one D-galactose residue, two colitose residues, one N-acetyl
D-quinovosamine residue, one N-acetyl-D-glucosamine residue, one D-galacturonic acid tesidue, and one
residue of phosphate. The highly unusual components are colitose, and the phosphate which is cyclic; the
latter has not been described in bacterial glycans (5). The LPS molecule consists of a lipid part (lipid A)
and a core oligosaccharide, both of which are similar to the ones found in V. cholerae O1, and with a
phosphate substituted hexasaccharide (19). The structure of the hexasaccharide is identical to the struciure
of one repeating unit of the CPS which may explain the cross-reactivity between the LPS and CPS (6,19).

Capsules are important virulence determinants of Gram positive bacteria (e.g. Strepiococcus pnenmoniae)
as well as Gram negative bacteria (e.g. Haemophilus influenzae, Neisseriae meningitidis, Klebsiella
pneuntoniae, non-01, non-0139 V. cholerae). They impart increased virulence on bacteria such as serum
resistance, resistance to phagocylosis, and invasiveness which lead to disseminated infections (7).

To study the biologic significance of capsule of V. cholerae 0139, a previous proposal entitled "Studies on
the capsute of Vibrio cholerae 0139 Bengal" has been funded by SIDA/SAREC for the period, July
1996-December 1998. The objectives of this project are listed below along with the progress achieved
to-date. '

a) To study the effect of capsular polysaccharide {CPS) on increased virulence of V. cholerae Q139
such as serum resistance, resistance to phagocytosis, and invasion of epithelial cells.



b)

d)
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We have compared the phagocytic killing of V. cholerae Q139 strains with a standard capsulated
strain of Klebsiella pneumoniae. There was no killing of K. pneumoniae with 100% survival,
whereas V. cholerae O139 isolates were partially resistant with approximately 40% survival.

To study the protective efficacy of monoclonal antibodies (MAbs) to CPS in a suckling mouse
cholera model.

We have generated six MAbs to V. cholerae O139. Two have been tested for their protective
efficacy in a suckling mouse cholera model, and one provided protection. The remaining four
MAbs are being studied. The binding of these MAbs to CPS will be verified by immunoelectron
MICroscopy.

To study the interaction between phage specific for V. cholerae 0139 and the CPS of
V. cholerae 0139 to generate oligosaccharides.

We have previously isolated phages that specifically lyse capsulated V. cholerae 0139, We
have now studied the interaction between the CPS and one of the phages and found that the
phage hydrolyzes the site between the glucosamine residue and the galacturonic acid residue and
generates an oligosaccharide. )

To conjugate oligosaccharides of CPS of ¥, cholerae 0139 to carriers such as tetanus toxoid,
B-subunit of cholera toxin or polymerized acrylamide to generate specific capsule-based antigen
for immunodiagnostic tests.

Since LPS and CPS in V. cholerae Q139 are cross-reactive, preliminary studies were carried out
with oligosaccharide from LPS. Oligosaccharide was conjugated to bovine serum albumin and
used to raise antibodies in rabbits. The antibodies reacted with both LPS and CPS of
V. cholerae 0139, The protective efficacy of these antisera will be evaluated in suckling mouse
cholera model.

To study the structural basis of cross-reaction between the CPS of V. e/iolerae 0139 and other
cross-reacting bacteria.

V. cholerae 0139 cross-reacts with a number of bacteria including V. cholerae Q155 and some
strains of V. mimicus. The structures of O-specific polysaccharides of a strain of V. cholerae
0155 and a strain of V. mimicus have been determined. V. cholerae O155 contained a
pentasaccharide repeating unit consisting of two L-fucose residues and one residuc each of
galactose, acetyl glucosamine and acetyl fucosamine, with the galactose residue carrying a
cyclophosphate group. An unusual component, galactose cyclophosphate has been reported
previously as a component of the capsular polysaccharide and the O-anti gen of V. cholerae 0139,
This component appears to be responsible for the serological cross-reactivity between the two
bacteria. On the other hand, the V. mimicus O-polysaccharide -contained a fetrasaccharide
repeating unit consisting of galactose and acetyl galactosamine. The'cross—reactivity seems 1o
reside in the galactose residue.
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f) Based on the unique sequences encoding the surface polysaccharides of V. choferae Q139,
design primers and develop a polymerase chain reaction (PCR) assay for detectlon of V. cholerae
O139 in clinical and environmental studies.

The PCR assay developed with the primer pair produced an amplicon only from V. cholerae
O139. The assay was evaluated for diagnosis of V. cholerae 0139 directly from 180 watery
stools. All the 67 V. cholerae 0139 culture-positive stool specimens were positive by PCR, and
the remaining specimens which had either other recognized pathogens or no pathogens, were all
negative by PCR,

The following publications have resulted from this project so far.

1. Albert MJ, Islam D, Nahar S, Qadri F, Falklind S, Weintraub A. Rapid detection of V. cholerae
0139 Bengal from stool specimens by PCR. J Clin Microbiol 1997; 35:1633-5.

2. Landersjo C, Weintraub A, Ansaruzzaman M, Albert MJ, Widmalm G. 1998. Structural analysis
of the O-antigenic polysaccharide from Vibrio mimicus N-1990. Eur J Biochem 1998; 251:986-90.

3. Senchenkova N, Zatonsky GV, Shashkov AS, Knirel YA, Jansson P-E, Weintraub A, Albert M.
Structure of the O-antigen of V. cholerae 0155 that shares a putative D-galactose-4,
6-cyclophosphate-associated epltope with V. cholerae O139 Bengal. Eur. J Biochem 1998:
254:58-62. :

4, Knirel YA, Senchenkova SN, Jansson PE, Weintraub A. More on the structure of Vibrio cholerae
022 lipopolysaccharide. Carbohydr Res (in press).

5. Albert MJ, Qadni F, Bhuyan NA, Ahmed SM, Ansaruzzaman M, Weintraub A. Phagocytosis of
V. cholerae O139 Bengal by human polymorphonuclear leukocytes (submitted for publication).

0. Linnerborg M, Weintraub A, Albert MJ, Widmalm G. Phage hydrolysis of capsular polysaccharide
from V. cholerae 0139 (submitted for publication).

The present proposal is a continuation of the previous proposal which ends in December 1998. We intend
to complete the unfinished work remaining in the previous project, and undertake additional objectives.
The total objectives are stated in the present proposal.

Serum resistance

It has been reported that V. cholerae 0139 is serum resistant, but the mechanism of resistance has not been investigated (4,83).
Complement can be activated by classical pathway, alternative pathway or both. C3 is the central component of the complement
system. Activation of complement will result in one or two products: iy Conversion of C3 nto epsonic protein C3b or iC3b
which activates the C5 cascade 1) C5 cascade results in the formation and assembly of C5b-9 membrane attack complex
(MAC) capable of lysing susceptible bacteria. Serum resistance may be either due to the inability of capsulated bacteria to
activate complement or after activating complement system and binding C3b, unable to form MAC,

because C3b binds far from the target cell membrane (9). Therefore, the mechanism of serum resistance necds to be investigated

for V. cholerae O139.
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Invasion of epithelial cells

Oral challenge of adult rabbits resulted in invasion of intestinal epithelial cells by V. cholerae 0139,
whereas this was absent after challenge with V. cholerae O1 (10). In an ultrastructural study of the upper
small intestinal mucosal biopsy, more infiltration of polymorphonuclear leukocytes was seen in 0139
patients compared to O1 patients (11). Moreover, a significantly higher proportion of 0139 patients has
been found to have faecal leukocytes compared to O1 patients (12). In a preliminary study of
invasiveness of V. cholerae 0139, some isolates invaded HEp-2 monolayer as documented by the
gentamicin-survival assay. However, invasion studies with non-polarized cells such as HEp-2 do not
approach the in vivo situation, since these cells lack brush border, and do not permit translocation per se.
On the contrary, cell lines such as Caco-2 and HT-29, which are human colonic cell derived cell lines,
form polarized monolayers with apical and basolateral surfaces separated by tight junctions, thereby
providing a permeability barrier. This model is believed to more closely approximate bacteria-target cell
interactions that may occur in vivo. In this model, epithelial cells are seeded onto a permeable filter
support treated with collagen. The epithelial surface adherent to the filter forms the basolateral surface,
non-adherent surface forms the apical surface. Separating these surfaces are tight junctions which provide
impermeability and their polarity. Transepithelial permeability is studied by measuring electrical
resistance across the monolayers; disruption of tight junction results in decrease in resistance. Using this
model of infection, the translocation of invasive bacteria such as Salmonella typhimurium and
Campylobacter jejuni has been studied. These bacteria translocated across the epithelial layer and could
be recovered in the medium bathing the basolateral surface. Ultrastructural study of the polarized
epithelium correlated with morphological changes seen in animal infection models indicating that this in
vitro system is useful to study pathogens that interact with human intestinal epithelium (13,14).
Therefore, this model appears to be appropriate to investigate the potential invasiveness of V. cholerae

0139.

Production of proinflammatory cytokines

Bacterial products such as LPS and CPS have the ability to elicit or modulate the release of cytokines
from host cells in both in vivo and in vitro models. The CPS of a variety of bacteria including
S. pneumoniae, S. aureus and V. vulnificus all stimulate proinflammatory cytokines, TNF-o, IL-1, and
IL-6, which play a pivotal role in host response to infection (15,16). Since CPS is a major surface antigen
of V. cholerae Q139 and cross-reactive with LPS, it is probable that this polysaccharide may play a role in
the release of promflammatory cytokines. Also infection of human colonic epithelial cell lines (Caco-2,
HT-29) with invasive bacteria, results in coordinate expression and upregulation of an array of
proinflammatory cytokines (17). Cytokines expressed in response to bacterial invasion have a
well-documented role in chemotaxis and activation of inflammatory cells in the intestinal mucosa {18).
Therefore, the possibility of production of proinflammatory cytokines needs to be studied in colonic
epithelial cell lines upon infection with V. cholerae 0139.

Conjugation of oligosaccharides of CPS to carriers

The LPS is not a suitable antigen for immunization since it has toxic properties. One way to convert a
polysacchande antigen to a good immunogen is to conjugate oligosaccharides to protein carviers. The
CPS of V. cholerae 0139 is a large molecule and not suitable for conjugation. It is. however. possibie Lo
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depolymerize the CPS and use oligosaccharides for conjugation. Chemical depolymerization of the CPS
is not possible since the antigen possess both alkali-labile (uronic acid) and acid-labile (colitose)

residues which upon treatment are cither destroyed or lost.  Another possibility to generate
oligosaccharides preserving specificity is to use enzymatic methods. Bacteriophages specific for
encapsulated V. cholerae O139 indicate that these may have an enzyme with CPS degrading capability.
We have tested the phages and found that one of them possesses an enzyme that hydrolyzes the linkage
between the N-acetyl glucosamine and the galacturonic acid. We have been able to isolate
oligosaccharides corresponding to two repeating units of the CPS. In addition, we are in the process of
synthesizing one complete repeating unit of the CPS. The generated oligosaccharides as well as the
synthetic repeating unit will be covalently conjugated to carrier proteins such as tetanus toxoid, cholera
toxin B-subunit, diphtheria toxoid or to bovine serum albumin. In addition, we will generate conjugates
with detoxified LPS and the above mentioned carrier proteins since the LPS possesses an epitope
cross-reacting with the CPS, and it should be possible to generate immune response against CPS using
LPS-conjugates.

CAMP haemolysin

The CAMP effect (named after the first letters of the names of the discoverers, Christie, Atkins and
Munch-Petersen) is a synergistic haemolysis of sheep erythrocytes produced by a cohaemolysin of group
B streptococci (S. agalactiae) in the diffusion zone of B-toxin (sphingemyelinase) of Staphylococcus
aureus (20). Subsequently, it has been found that in addition to group B streptococci, several other
bacteria including Listeria monocytogenes, Aeromonas, Actinobacillus pleuropneumoniae, and vibrios
produce the CAMP haemolysin (21). The CAMP factor has been purified from S. agalactiae by
hydrophobic interaction chromatography and chromatofocussing. It has a molecular weight of 25k Da
with a pI of 8.9 (22). CAMP factor from §. agalactiae was lethal when injected intravenously in rabbits
(23). Injection of CAMP factor significantly lowered the lethal dose of group B streptococei (24). CAMP
factor also binds immunoglobulins non-specifically via the Fc portion (25). CAMP gene has been cloned
and expressed from S. agalactive, S. uberis and A. plenropneumoniae. In §. agalactiae, the CAMP gene
was Jocated on a 3.6 kb fragment of the chromosome which expressed a CAMP protein of mol. wt. 20,000
to 23,000. This mol. wt was slightly lower than the mol. wt. of CAMP factor from group B streptococci.
This may be due to processing in E. coli host (26). In S. uberis, the CAMP gene was located on a 3.2 kb
fragment of the chromosome. Sequencing suggested an ORF that could encode a 256-residue
polypeptide with a mol.wt. of 28,363. The N-terminus of the predicted sequence showed a secretory
signal sequence. The predicted amino acid sequence was highly homologous to the S. agalactiae CAMP
protein. In immunoblot, the recombinant protein had a mol.wt of 28,000. CAMP protein of S. uberis was
cross-reactive with S. agalactiae CAMP protein (21). In 4. pleuropneumoniae, the CAMP gene was
located on'a 1.8 kb DNA fragment. It expressed a protein of 27 KDa on imumunoblot developed with
antibodies to CAMP factor of §. agalactine. The cross-reactivity was reciprocal as antibodies to cloned
CAMP haemolysin cross-reacted with CAMP faclor from S. agalactiae (27).

The CAMP haemoiytic activity has been used for presumptive diagnosis of V. cholerae O1 infection, El
Tor biotype is always positive, classical biotype 1s negative, but some non-O1, non-0O139 strains produce
a weak atypical zone of haemolysis (28). V. cholerae O139 isolates were tested for CAMP haemolysis.
All the 1993-94 isolates and the majority of 1995 isolates were CAMP positive, and TMP-SMX and
vibriostatic compound O/129 resistant.  However, the subsequent isolates exhibited opposite
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characteristics. Comparison of clinical data of patients infected with CAMP", resistant isolates, and
CAMP, susceptible isolates showed that, the patients infected with the former group of isolates had a

disease of greater severity (2). The genetic aspect of resistance to TMP-SMX (and streptomycin and
0/129) has been investigated by Waldor e al. who showed that it was encoded by a conjugative
transposon named SXT element. Since in the suckling mouse model, the wild type resistant isolates and
their i1sogenic susceptible mutants exhibited simnilar colonizing abilities, the conjugative transposon does
not appear to contribute to virulence (29). However, the role of CAMP haemolysin in V. cholerae
virulence has not been investigated. This can be done by studying the diarrhoeagenic potential of purified
CAMP haemolysin, and by making CAMP haemolysin mutant and then comparing the virulence of wild
type parent and mutant.

Preliminary results on cloning of CAMP gene

The amino acid sequences of the CAMP factor gene of Strepfococcus uberis {(20) and Streptococcus
agalactiae (30) were compared to find homologous areas. Three primers were selected and ambiguous
bases were used where matching bases were not obtained. The primers where used in a seminested PCR
that gave a product of 386 bp in the positive control S, uberis.

This seminested PCR was used to investigate if an analogous CAMP factor gene was present in isolates of
V. cholerae O139. One CAMP-test positive isolate of V. cholerae 0139 from 1993, and one CAMP-test
negative isolate of V. cholerae 0139 from 1996, were tested together with V. cholerae O1 El Teor
(CAMP-test positive) and V. cholerae O1 classical (CAMP-test negative). All of the tested isolates gave a
single PCR fragment of expected length. -

In order to examine if the amplified fragment was the correct gene, the PCR products were cloned, sequenced
and compared with the published sequences of S. uberis and S. agalactiae. The results of the comparison are
in progress. In order to verify the results, the sequencing will be repeated. If the PCR products show analogy
to the CAMP factor gene, attempts to sequence the complete gene will be made.
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Research Design and Methods

Describe in detail the methods and procedures that will be used to accomplish the objectives and specific aims of the project.
Discuss the altemative methods that are available and justify the use of the method proposed in the study. Justify the scientific
validity of the methodological approach (biomedical, social, or environmental) as an investigation tool to achieve the specific
aims. Discuss the limitations and difficulties of the proposed procedures and sufficiently justify the use of them. Discuss the
ethical issues related to hiomedical and social research for empleying special procedures, such as invasive procedures in sick
children, use of isotopes or any other hazardous materials, or social questionnaires relating to individual privacy. Point out safety
procedures to be observed for protection of individuals during any situations or materials that may be injurious fo human health.
The methodology section should be sufficiently descriptive to allow the reviewers to make valid and unambiguous assessment of
the project. (DO NOT EXCEED TEN PAGES, USE CONTINUATION SHEETS).

Experimental procedures
For this study, the following bacterial strains will be available.
V. cholerae 0139 wild type strains which will be used as test organisms.

The following strains will be used as controls in various experiments. V. cholerae 0139, spontaneous
mutant that has lost the ability to produce capsule, but still reacts with 0139 antiserum. TnpheA mutant
that has lost the ability to synthesize CPS and LPS, and do not react with 0139 antiserum. V. cholerae Ol

strains, £. coli DH 5a., . uberis. )

Various strains of Klebsiella pneumoniae: strain that does not activate complement; strain that activates
complement up to C3b, but does not form membrane attack complex C3b-9; and a serum sensitive strain.
Shigella flexneri 2a and Salmonella typhimurium. o

In all the tests, appropriate controls will be used.

1.1. Serum resistance

The assay will be carried out as described previousty with pooled normal human serum (NHS) (4). Viable
bacteria will be enumerated after incubation of a standard dose of young culture with sera for 1 h at 37°C.
Serum resistance will be calculated as 100 x ratio of number of colony forming units obtained afier cells
are incubated in unheated serum divided by the number of colony forming units obtained after the cells are
incubated int heal-inactivated serum (56°C/30 min).

To study the effect of classical pathway (CP) of complement, serum will be first treated with 10 mM
ethylene-giycoltetraacetic acid (EGTA) in the presence of S mM MgCl,, and serum resistance test carried
out (31). To test for the involvement of altemative pathway (AP) of complement, serum will be heated at

50°C/20 min before testing for resistance (32).
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1.1a. Inhibition of serum resistance

The NHS will be treated with whole bacterial cell, purified LPS, and CPS separately. The absorbed serum
will then be tested for serumcidal activity using a serum sensitive strain of X, pneumoniae. To verify
whether mhibition of serum bactericidal activity is due to depletion of complement, the absorbed serum
will be tested for complement activity using sensitized RBC and for complement components C,q and C3
by ELISA (9). '

1.1b. Activation of complement

Activation of complement by V. cholerae 0139 will be studied by quantifying the activation products
C3b and MAC (C5b-9). Bacteria will be incubated with NHS, washed with PBS, incubated with anti-C3b
or anti-C5b-9 and washed with PBS again. The bacteria will be incubated with protein A-alkaline
phosphatase. Colour reaction will be developed by paranitrophenyl phosphate and optical density
measured (9).

1.2. Invasion of epithelial cells

The assay will be carried out using the hurnan colonic epithelial cell line, Caco-2, in normal monolayer as
well as in polarized monolayer in transwell filters for translocation. In the normal monolayer assay, a
standard dose of bacteria will be incubated with the monolayer. Afler the infection period, the monolayer
will be incubated in presence of gentamicin to kill extracellular bacteria. The gentamicin-surviving
progeny will be enumerated afier lysis of the monolayer (33,34). The invasive property will be verified by
transmissiont clectron microscopy.  After infection with bacteria and incubation in the presence of
gentamicin, cells will be fixed with glutaraldehyde in cacodylate buffer, stained with urany} acetate, and
examined by transmission electron microscope for intracellular bacteria. The effect of metabolic
inhibitors on the invasion of Caco-2 cells by V. cholerae 0139 will be examined as described previously
in the quantitative cell culture assay containing gentamicin. The inhibitors that will be used are:
cytochalasin D, chloroquine, ammonium chloride, dansylcadaverine, and colchicine.

Translocation of bacteria across polarized monolayer of Caco-2 cells will be carried out as described
previously (13). Transwell filter units containing porous membranes will be seeded with Caco-2 cells and
incubated in tissue culture medium for 10-14 days until a complete polarized monolayer is formed.
Bactenia will be inoculated into apical layer. Translocation will be monitored by culturing the basolateral
medium periodically over a period.

1.3. Proinflammatory cylokine production

The ability to induce proinflammatory cytokine production will be ascertained using live cells, and
purified CPS and LPS with polymorphenuclear leukocytes from human peripheral blood, and also by
inoculating colonic épithelial cell lines, Caco-2 and HT-29. '
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1.3a. Assay with peripheral blood mononuclear cells (PBMCs) -

Whole blood wiil be collected from healthy volunteers (laboratory staff including the PI) and PBMCs
separated by Ficoll-Paque gradient centrifugation. PBMCs will be stimulated with varying
concentrations of CPS and LPS and live cells for varying periods of time. The supernatant tissue culture
medium will be assayed for selected proinflammatory cytokines such as TNF-c, 1L-1 and 1L-6 by
commercially available ELISA (16).

1.3b, Assay with colonic epithelial cell lines, Caco-2 and HT-29

Live bacterial cells will be inoculated into Caco-2 and HT-29 monolayers in tissue culture medium as in
invasion assay. After 1 h interaction the monolayer will be washed, and replaced with tissue culture
medium containing gentamicin to prevent extracellular bacterial multiplication. Supernatants will be
harvested after 7 h and assayed for the above cytokines by ELISA (17).

2. Protective eflicacy of MAbs to CPS in suckling mouse model

Suckling mouse model will be used to study the protective efficacy of monoclonal antibodies directed
against the CPS of V. cholerae Q139.

The 50% lethal dose (LDso) of a wild type strain of capsulated clinical isolate of V. cholerae O139 wili
be determined in the infant mouse cholera model as described previously (35). The ability of MAbs to
protect against cholera will be determined by incubating the MAbs with V. cholerae 0139  and
challenging a group of infant mice with antigen-antibody mixture.

2a. Localization of binding of MAbs to ¥, cholerae 0139

This will be carried out using the MAbs against V. cholerae O139. The binding of MAbs to CPS will be
verified by immunoelectron microscopy and gold labelling by standard procedures (36),

3. Isolation and purification of ¥, cholerae 0139 LPS and CPS

V. cholerae strain Al-1838 is grown in a 30 L fermentor (Belach AB, Stockholm, Sweden) in a rich
tryptone-yeast extract (TY-medium) as described (37) to late logarithmic phase. The culture is checked
for purity by Gram-stain and inoculation on blood- and L-agar at the end of the growth.cycle and the
bacteria killed with formaldehyde (1% wt/vol). After incubation at 4°C overnight, the bacteria are
collected by centrifugation (8.000 X g, 4°C, 20 min) and washed with phosphate buffered saline (PBS,
0.01 M, pH 7.3). Pelleted bacteria are then suspended in water and extracted with hot phenol-water
(38), followed by phenol-chloroform-petroleum ether (PCP) extraction (39,40). Two fractions are
obtained: one PCP-soluble and one PCP-insoluble. The PCP-soluble fraction (contaiming L.PS) is further
processed as follows. The chloroform and petroleum ether are removed by evaporation and the LPS
precipitated from the phenol phase by 6 volumes of diethyl ether-acetone (1:5 v/v) (41). The
PCP-insoluble fraction (containing the CPS) is air-dried, suspended in water and dialyzed against
distilled water for three days at 4°C. The CPS is further purified by treatment with RNase and DNase as
well as with proteinase K (Sigma Chemical Company, St. Louis, MO. USA) followed by repeated
ultracentrifugations (2 x 100.000 x g, 16 h at 4°C). The CPS present in the supernatant after
ultracentrifugations is lyophilized and used for further studies. '

13



’ Princ{pal Investigator: Last, first, iniddie _Albert MJ
3a. Generation of oligosaccharides

In order to generate oligosaccharides from V. cholerae 0139 CPS, the earlier described bacteriophages
will be used (42). Due to the high specificity of these phages for capsulated strains, it is likely that
enzyme(s) is present with a glycosidase activity. If 50, specific oligosaccharides may be generated by
incubation of purified CPS with purified phages. If the CPS is hydrolyzed, the oligosaccharides may be
separated by gel-permeation chromatography. Since the CPS is of built of carbohydrates, it is a poor
immunogen. Conjugation of the whole native CPS to protem is possible, but due to its large molecular
weight, the immunogenicity of the conjugate may not increase. Chemical methods for degradation of
large polysaccharides are available. However, the V. cholerae 0139 CPS contains both . acid-labile
(colitose) and alkali-labile (galacturonic acid) components. Enzymatic degradation of the CPS will
generate oligosaccharides that are easy to characterize without the risk of losing important epitopes. The
oligosaccharides will be characterized by 'H-NMR and PC-NMR as well as by mass spectrometry. The
purified oligosaccharides will then be conjugated to different carriers depending on the purpose of the
conjugate i.e. (a) acrylamide-CPS conjugates will be used as antigens in enzyme immunoassay; (b)
protein-CPS conjugates (bovine serum albumin, cholera toxin B-subunit or tetanus toxoid) will be used as
immunogens for generation of specific antibodies. We have now generated small amounts of
oligosaccharides by incubation of bacteriophage with purified CPS. After the incubation at 37°C,
oligosaccharides were isolated by gel-permeation  chromatography.  Initial analyses of the
oligosaccharides show that the major fraction corresponds to two repeating units. It is also evident that
the enzyme present in the bacteriophage is specific for the linkage between the N-acetyl glucosamine and
the galacturonic acid. Attempts to conjugate this oligosaccharide to protein carrier are in progress.

Another approach for generation of antibodies and for generation of specific diagnostic antigens is to
couple a detoxified LPS molecule to different carriers. The rationale behind this is that the LPS molecule
contains a single repeat identical to that of the CPS. Since the LPS is an endotoxin, it is important to
detoxify it. This can be achieved by O-deacetylation using anhydrous hydrazine. Following controlled
oxidation, we will introduce reactive groups in the inner core region of the molecule to be used in
conjugation.

The conjugates will be used to immunize rabbits and the antiserum will be tested for protective efficacy in
infant mouse cholera mode] against chailenge with virulent V. cholerae O139,

4. Cloning and sequeicing of the CAMP haemolysin gene in ¥, cholerae 0139

A seminested PCR will be adapted to amplify a 386 bp fragment of CAMP gene. Oligonucleotide
primers will be designed from the conserved region of S, wrbers CAMP genc to amplify a similar
fragment of CAMP gene of V. cholerae. The amplified product will be ligated into pCRII vector. The
ligated product was transformed into E. coli INVF'q. cell using a TA cloning kit (Invitrogen, San Diego,
CA, USA). The transformants will be screened by PCR using M13 universal and reverse primers.
Plasinid DNA will be extracted from the positive clones and sequenced by di-deoxy chain termination
method. DNA sequencing will be performed with an automated laser fluorescent DNA sequencer (A.LLF,
Pharmacia Biotech, Uppsala, Sweden) and the obtained sequence will be analyzed for its homology with
CAMP factor of other bacteria using GCG software package. A lambda library will be constructed using
ECoRI digested (3-5 kb) chromosomal DNA from a CAMP haemolysin positive test strain of V. cholerae
0139 (43). The library will be screened with the p*-labelled cloned CAMP genc
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fragment. Positive clones will be screened twice, subsequently cloned and complete nucleotide sequence
of CAMP—gene will be determined. The 5° flanking region of CAMP gene sequence will be determined from
clones carrying this region.,

5. Construction of CAMP haemolysin negative isogenic mutant

Full-length CAMP gene along with the 5' flanking region will be amplified and cloned in pCRII vector
using TA cloning kit. Full-length cloned gene will be used for construction of isogenic mutant by
homologous recombination. The S'end along with the promoter region of the CAMP-gene will be
replaced with a kanamycin resistant gene (44). The resulting plasmid will be transformed into E. coli
DHu and the positive transformants selected on kanamycin. Plasmid DNA will be extracted from the
positive clones and electroporated into wild type parent V. cholerae 0139 strain. The mutants will be
selected on kanamycin plate and analyzed for CAMP haemolysin production. Clones which are negative
for CAMP haemolysin will be used for further study.

An alternate strategy for making CAMP haemolysin negative mutant is by using a suicide vector,
Approximately, 0.7 kb 3" fragment of the CAMP gene will be amplified and cloned in PCR 2.1 vector

using a standard protocol. The cloned gene fragment will be cleaved, purified, and ligated in suicide
vector, pJM 703.1 (49). The ligation product will be transformed into A pir lysogen of £. coli strain
SM10. The pJM 703.1 denvatwe will be transformed into V. choferae strain by conjugation (50). The
transconjugants will be screened for CAMP haemolysin production. Mutants obtained will be used for
further study.

6. Comparison of virulence of wild type CAMP haemolysin positive strain and its isogenic mutant

Virulence assays will be done by suckling mouse colonization competition assay (45) and by
determination of LD, for suckling mouse (46). In the competition assay, a 1:1 ratio of wild type sirain
and its isogenic mutant will be orally inoculated into a group of 3- to 5-day suckling mice. Afier 20 h,
the mice will be sacrificed and the relative number of each colony type determined by plating dilutions of
intestinal homogenate. In the LDsy assay, varying dilutions of the parent and mutant strains will be
inoculated with suckling mice and LDs, calculated by Reed and Muench formula (47).

7. Purification of CAMP haemolysin and determination of its  diarrhoeagenic potential

The strategy used for purification of CAMP factor from 8. agalactiae will be adopted. The various
steps involved are ultrafiltration (Amicon hollow fiber dialyzer), ammonium sulphate precipitation to
75% saturation, hydrophobic interaction chromatography with octyl-sepharose CL-4B (Pharmacia), and
chromatofocussing on polybufter exchanger PBE 94 (Pharmacia) column. Purity will be checked by
SDS-PAGE. Finally, purified protein will be obtained by PAGE under non-denaturating conditions (22).

The biological activity of purified CAMP haemolysin will be assessed by tube haemolysis as described
previously (27). Varying concentrations of the purified protein in Tris-HCI-NaCl will be mixed with
S. aurens crude B-toxin and sheep RBC in the same buffer.

The dlarrhoe"loenw potenttal of the purified haemolysin will be assessed by suckling mouse cholera
model, rabbit ileal loop assay, and Ussing chamber assay. In the Ussing chamber assay, rabbit ileal
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mucosa will be mounted in Lucite chamber. Defined quantities of purified CAMP haemolysin will be
added to both mucosal and serosal sides and short circuit current (ISc) measured (48).

Facilities Available

Describe the availability of physical facilities at the place where the study will be carried out. For clinical and [aboratory-based
studies, indicate the provision of hospital and other types of patient’s care facilitics and adequate laboratory support. Point out the
laboratory facilities and major equipments that will be required for the study. For field studies, describe the field area including
its siz population, and means of connnunications. (TYPE WITHIN TIIE PROVIDED SPACE).

This is a laboratory based study which will be carried out with stored clinical isolates. The project will
require tissue culture facilities, small laboratory animals, molecular biological facilities, and '
immunochemical analysis. Some facilities are available in ICDDR,B and other in Huddinge Hospital,
Karolinska Institute.

i6
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Data Analysis

Describe ans for data analysis. Indicate whether data will be analyzed by the investigators themselves or by other
professionals. Specify what statistical softwares packages will be used and if the study is blinded, when the code will be
opened. For clinical tnals, indicate il interim data analysis will be required to monitor further progress of the study. (I'VPE
WITHIN THE PROVIDED SPACE).

The significance of difference in the LD50s of the wild type strain and its CAMP negative isogenic
mutant will be deduced by Student t test.

Ethical Assu ance for Protection of Human Rights
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Ethical Assurance for Protection of Human Rights

Describe in the space provided the justifications for conducting this research in human subjects. If the study needs observations on
sick individuals, provide sufficient reasons for using them. Indicate how subject’s rights are protected and if there is any benefit or
risk to each subject of the study.

This study does not involve human subjects; only stored bacterial isolates from diarrhoeal stools will be
used. o

Use of Animals

Describe in the space provided the type and species of animal that will be used in the study. Justify with reasons the use of
particular animal species in the experiment and the compliance of the animal ethical guidelines for conducting the proposed

procedures.

Standard animal assays such as adult rabbit ileal loop assay and suckling mouse assay will be used to
investigate the diarrhoeagenic potential of bacterial isolates. There is no altemative to using these
animal models to investigate the virulence of wild type strains and genetically engineered mutants.
However, standard animal ethical guidelines will be complied with for these studies.
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Dissemination and Use of Findings

Descrite explicitly the plans for disseminating the accomplished results. Describe what type of publication is
anticipated: working papers, internal (institutional) publication, international publications, international
conferences and agencies, workshops etc. Mention if the project is linked to the Government of Bangladesh
through a training programme.

The findings will be dissenunated through the Inter Divisional Scientific Forum and Annual Scientific
Conference of ICCDR,B, mternational conferences and international peer-reviewed scientific journals.
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Collaborative Arrangements

Describe briefly if this study involves any scientific, administrative, fiscal, or programmatic arrangements with other national or
ternational organizations or individuals. Indicate the nature and extent of collaboration and include a letter of agreement between
the applicant or his‘her organization and the collaborating organization. (DO NOT EXCEED ONE PAGE)

This 1s a collaborative project between Laboratory Sciences Division of ICDDR,B and Department of
Immunology, Microbiology, Pathology and Infectious Diseases, Division of Clinical Bacteriology,
Karolinska Institute, Huddinge, Sweden. This project will be funded by SIDA/SAREC.
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Title:

PI

Collaborator

Studies on virulence of V. cholerae 0139 Bengal

M John Albert (ICDDR,B)

: Andrej Weintraub (Huddinge Hospital)

Division of work between ICDDR,B and Huddinge Hospital.

Work that will be done in ICDDR,B:

Objective

Objective

Objective

Objective

Objective

YWork that

1:

Studies on serum resistance, invasion of epithelial
cells, and proinfiammatory cytokine production,

Studies on protective efficacy of monoclonal
antibodies in the suckling mouse cholera model (part
of this objective).

Generation of CAMP haemolysin negative mutant.
Comparison of virulence of CAMP hemolysin positive
strain and its isogenic mutant in the suckling mouse

cholera model.

Purification of CAMP haemolysin; determination of
diarrhoeagenic activity (part of this objective). '

will be done in Huddinge Hospita)

Objective

Objective

Objective

Objective

2:

Immuno electron microscopy studies to determine the
locaticn of binding sites of antibodies (part of
this cbjective).

Conjugation of CPS to carriers to generate CPS—based
antigen.

Cloning of the CAMP gene and determination of its
seguence.

Purification of CAMP haemolysin {part of this
objective).

a:vcholera.MJA

Ty A
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Biography of the Investigators

Give biographical data in the following table for key personnel including the Principal Investigator. Use a photocopy of this page
for each investigator.

Name - Position Date of Birth

M. John Albert Research Microbiologist 28/5/1950

Academic Qualifications (Begin with baccalaureate or other initial professional education)

Institution and Location Degree Year Fild of Study
Christian Medical College, Martandam; B.Se. ‘ 1968 | Biology
University of Madurai
JIPMER, Pondicherry; University of Madras M.Sc. A 1970 Medical Microbiology
Christian Medical College Hospital Vellore; Ph.D ' 1979 Medical Microbiology
University of Madras
Royal College of Pathologists, London . MRCPath 1994 Medical Microbiology

Research and Professional Experience

Concluding with the present pesition, list, in chronological order, previous positions held, experience, and honours. 1adicate current membership
on any professional societies or public committees. List, in, chronological order, the titles, all authors, and complete references to all
publications during the past three years and to representative earlier publications pertinent to this application. (DO NOT EXCEED TWO FAGES,
USE CONTINUATION SHEETS),

Research Microbiclogist, Laboratory Sciences Division, [CDDR,B, May 1989-May 1992.

Research Microbiologist and Head, Department of Laboratory Research, Laboratory Sciences Division,
ICDDR,B, June 1992-May 1994,

Acting Division Director, Laboratory Sciences Division, ICDDR,B, June 1994-November 1996.
Interim Division Director, Laboratory Sciences Division, [CDDR.B, December 1996-December 1997,
Research Microbiologist, Laboratory Sciences Division, ICDDR,B, January 1998-present.

Member ,Australian Society for Microbiology
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Faruque ASG, Fuchs GJ, Albert MJ. Changing epidemiology of cholera due to Vibrio cholerae Q1 and 0139 Bengal in Dhaka,
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Dhar U, Bennish ML, Khan WA, Seas C, Khan EH, Albert MJ, Salam MA. Clinijcal features, antimicrobial susceptibility and
toxin productions in ¥ibrio cholerae infection : comparison with Vibrio cholerae 01 infection. Trans R Soc Trop Med Hyg
1996; 90.402-405.

Nandy RK, Albert MJ, Ghose AC. Serum antibacterial and antitoxin responses in clinical cholera caused by Vibrio cholerae
0139 Bengal and evaluation of their lmportance in protection. Vaccine 1996; 14:1137-1142,

Falklind S, Stark M, Albert MJ, Uhlén M, Lundeberg J, Weintraub A. Cloning and sequencing of a region of Vibrio cholerae
Q139 Bengal and its use in PCR-based detection. J Clin Microbiol 1996; 34:2004-2908.
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from V. cholerae O1 and non-O1 and non-0139 by modifted CAMP test. J Clin Microbiol 1996; 34:1038-1040.
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El Tor displacing ¥, cholerae 0139 Bengal in Bangladesh. J Clin Microbiol 1997, 35:624-630.
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Detailed Budget for New Proposal

Project Title:  Studies on virulence of Vibrio cholerae 0139 Bengal

Name of P1: M. John Albert

Protocol Number:

Name of Division: Laboratory Sciences Division

Funding Source: SIDA/SAREC  Amount Funded (dircct): 155,296 Total: 196,861

only)

Overhead (%) 13.6 (Swedish pant

Starting Date: 1/1/99

Closing Date: 31/12/2001

Strategic Plan Priority Code(s): [l (100%), 92 (100%)

Sl No Account Description Salary Support US 5 Amount Requested
Personnel Position/Grade | Effort% Salary [ IstYr. | 2" yr [39yr
Rate
L. Senior scientific Officer (1828-3) NOB 45% 1084 5845 6147 6454
2. Senior Sciemtilic Oflicer (378-0) NO B 45% 1104 5962 6260 6573
3, Rescarch Oflicer (1949-7) GS v 100% 430 5160 5418 5688
4, Sr. Research Officer (35371-7) GS VI T5% 510 4590 - -
Sub Tota 21566 17825 18715
Consultants 2000 2000 2000
Local Travel 300 300 300
International Travel 5200 5200 5200
Sub Total 7500 7500 7500
Supplies and Matcrials (Description of Iicms)
I Bacteriological media 5000 5000 5000
2. Chemicals 4000 4000 4000
3. Chromatographic reagenis 2001 2000 2000
4. Imununelogical reagenis 2566 2377 2350
5. Tissue culture media 1000 2000 2000
0. Molccular Biology reagents 3000 6000 6000
7. Elcclron niicroscopy reagents 500 300 500
8. Glass ware 549 1070 500
Suly Tuotals 18615 22947 22350

CL%’
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1
]

Other Contractual Services

Repair and Maintenance 500 500 500
Rent, Communications, Utilities 500 500 500
Training Workshop, Seminars - - -
Printing and Publication 600 600 600
Staff Development - - .
Sub Total 1600 1600 1600

Interdepartmental Services

Computer Charges

[ 1 Yr [2Yr [39Vr

Pathological Tests

Microbiological tests

Biochemistry Tests

X-Rays

Patients Study

Research Animals

350

350

350

Biochemistry and Nuirition

Transport

Xerox, Mimeographs etc.

Staff Clinic charges

600

600

600

Sub Total

950

950

950

Other Operating Costs

1000

400

Capital Expenditure Minicell-ERS resistance system

1728

GRAND TOTAL

51231

52850

51115

TOTAL DIRECT COST $ 155,296

(Lq




Budget for Division of Clinical and ORAL Bacteriology,

Karolinska Institute, Huddinge, Sweden.

S1. No Account Description Salary Suppert US $ Amount Requested
Personnel Position/Grade Effort | Salary | 1stYr | 2¥vr [37yr
: % Rate
1. Laboratary technician (incl social. 0% 9438 { - 9938 10438
charges)
Sub Total 9438 0938 10438
Overhead {13.6%) 1284 1352 1420
Consuliants
Local Travel
Toternational Travel 2875 2038 3125
Sub Total 13597 14228 14983
Supplies and Materials (Description of ltems)
1. Bacteriological media 900 500 500
2. Chemicals 1500 1200 1300
3. Chromatographic reagents and columns 1900 1300 1400
4, Immunological reagents 400 380 360
5. Tissue culture media 900 458 528
6. Molecular Biology reagents 2000 1500 1940
7. Electron microscopy reagents 400 350 350
3 Glass ware 500 500 500
9 Literature 1000 1250 1500
10 Overhead(13.6% 1292 1012 1140
1 Sub Totals 10792 8450 0516
TOTAL 24382 | 22678 24500

Conversion 1 US § = 8 SEK
Total = § 71566
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Budget Justifications

Please provide one page statement Justifying the budgeted amount for each major item. Justify use of man power, major
equipment, and laboratory services.

ICDDR,B part

Salary support is budgeted for three support staff who are essential to carry out the work.

Supplies and materials include bacteriological media, and reagents for immunology, tissue cuiture,
chromatography, molecular biology and electron microscopy. These items are essential for the work.

International travel includes air fare and per diem. This is required for the consultant pathologist, Dr. M.
Mathan, to make several trips to the National Institute of Cholera and Enteric Discases (NICED), Calcutta,
India, where electron microscopic work will be done. Travel money is also required for Dr. Albert to make
trips to the collaborative laboratory in Sweden.

The capital item is required for measurement of electrical resistance of tissue culture system in bacterial
translocation assays across cell monolayer. ' '

Huddinge Hospital part:

The expenses relate to salary support of a support staff, chemicals and reagents and travel. Immunochemical and some
molecular aspects of the work will be done in Huddinge; the reminder of the work will be done in ICDDR, B.
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Other Support

Describe sources, amount, duration, and grant number of all other research funding currently granted to PI
(DO NOT EXCEED ONE PAGE FOR EACH INV ESTIGATOR)

or under consideration.

L. Ecological and epidemiological studies on Aeromonas spp. in Bangladesh with special emphasis on

their spread between the environment and the humans. July 1996-December 1998, SIDA/SAREC, US $
117,000; Principal Investigator. '

2. Studies on the capsule of Vibrio cholerae 0139 Bengal. July 1996-December 1998, SIDA/SAREC, US %
133,955; Principal Investigator.

3. Epidemiologic and ecologic study of Vibrio cholerae . September 1996-August 2001, National Institutes
of Health, USA, US §$ 4,700,000; Co-Principal Investigator. -
4. Effect of vitamin A and zinc supplementation on immune response to oral cholera vaccination in

Bangiadeshi children. May 1998-Tuly 1999; Thrasher Research Fund, USA; US § 100,201; Principal
Investigator.
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Summary of Referee's Ooinions: FPleass see the following tablse
to evaluate the various aspects of the Proposal by checking

the appropriate boxes. vYour detailed commente are sought on
@ separate, attached page.

Rank Score

High Medium Low
Quality of Project . A
Adeguacy of Project.Design : y
Suitability of Methodology | L
Feasibility within tlme period L
Appropriateness of budget v
Potertial value of field of knowledge .

CONCLUSIONS

I support the application:

a) without qualification [:22::::]
b) with qualification S
- on technical grounds [::::::]
- on level of finaﬁcial support [::::::]'

I do not support the application E::::::]
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Detalled Comments : !

Please brilefly provide your opinions of this proposal, giving
special attention to the originality and feasibility of the
project, its potential for providing new knowledge and the
justification of financial support sought; include suggestionsg for
modifications (scientific or financial) where you feel thay are
justified.

(Use additional pages if necessary)
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summary cof Referce's Osinions: Pleasa see the following table

to evaluate the various aspects of the broposal by checki]
the appropriate boxes. Your detalled comments are

a separate, attached page.

ting

sought on

Rank Score

High Medium Low
Quality of Project . ;X
Adequacy of Project Design X
Suitability of Methodology X
Feasibility within tlme perlod X
Appropriateness of budget 7*
Potential value of field of knowledge % T

*Please see page 3.

CONCLUSIONS

I support the application:
a) without qualification

b)  with qualification

= on technical grounds

= on level of financial support

I do not support the application
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Page 2 of 2
Detailed Comments :
' {
Please briefly provide your opinions of thij v
' ) . or 1s proposal ivi
spe;lal a?tentlon t9 the originality and feasibi?ity c,Jfgtheng
proggc?, l?s potenFlal for providing new knowledge and the
%gzgéflciFlon ?f flnzpc1al support sought; include suggestions for
‘ cations (scientific or financial
iy ) where you feel thay are

(Use additional pages if necessary)

Title:

Studies on virutence of Fibrio cholerae O139 Bengal.

PI1:

M. John Albeﬁ

Reviewer:

This proposal is adequately designed and well written. Like for Vibrio cholerae O1, cholera
enterotoxin is considered the major virulence factor of V. chofeare O139. However, it s
important to assess the role of other possible virulence factors of this organism for vaccine
development. [f the investigators achieve the goals of the proposed project, pathogenic .
significance of two of the possible virulence factors, a capsule and CAMP hemolysin, may be
clarified. The investigators are also going to assess if the capsule can be a protective antigen,

I have minor comments on some of the methods written in the proposal as follows:

(cntinued to the next page)
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(continued from the previous page)

1. The method of cloning the CAMP hemolysin gene seems to be one of the reasonable
approaches. However, there is no guarantee that this approach always works. The investigators
might also consider other possible approaches of cloning if the above does not seem 1o work
after several trials.

2. As stated in the proposal, not all strains of ¥. choleare 0139 are CAMP (phenotype) posilive.
After determining the CAMP hemolysin gene sequence of one strain, the investigators may wish
to examine the distribution and structure of the gene in selected strains. Then, they may venify
that the 5' region is the best part for replacement with a kanamysin-resistance gene to obtain an
isogenic, CAMP negative mutant.

3. If I understand correct, they plan to select the isogenic, CAMP negative mutant by a double
crossover event. In addition, they do not add long flanking sequences to the mutated gene. It
may require extensive effort to obtain the jsogenic mutant. Suicide vector-based allelic
exchange methods are available for isogenic mutant construction in vibrios. This method 13
more efficient than the proposed method.

v

4. The investigators state that data analysis is simple and straightforward. Do they know the
results of their experiments already? They are going to compare the wild-type and mutant stains
in the suckling mouse competition assay and determine LD, 10 assess the role of CAMP
hemolysin. They are also going to examine purified hemolysin in various in vivo and in vitro
models. Appropriate statistical analysis of the data may be required.

I do not have enough knowledge on the salary and price of supplies and materials in Bangladesh
and Sweden. | therefore do not judge the appropriateness of the budget.
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Response (o reviewers' comments

Reviewer 1: This reviewer did not have any specific comments.

Reviewer 2: As suggested by the reviewer, the suicide vector strategy is now 1ncluded as
an alternative strategy for making CAMP haemolysm negative mutant.

Data analysis will be carried out by Student t test.
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Findings (Abstract)

V. cholerae O139 is a capsulated bacteria which caused epidemics in 1992-1993
in several Asian countries and spread to other parts of the world. In this study, the
virulence propertics of this bacterium were studied considering its serum resistance,
invasion of epithelial cells, production of proinflamatory cytokines and CAMP
haemolysin.

Normal invasion assay both in Caco-2 cells and Hep-2 cell indicated low level of
invasion and the counts were comparable. In the translocation study, capsulated V.
cholerae Q139 translocated across the monolayer with more number than non-capsulated
V. cholerae 0139. None of the supernatants of Caco-2 cell monolayer with capsular
polysaccharide (CPS), lipopolysaccharide (LPS) or live cells of V. cholerae 0139 elicited
TNFa or IL-1B.

The conjugation of oligosaccharides to different carriers was not performed yet.
The reason for that is that, until recently, we did not have access to sufficient amounts of
the oligosaccharides.in order to test different conjugation methods. The standard method
used for conjugation of oligosaccharides to carriers (reductive amination) is not suitable
due to the nature and structure of the oligosaccharides. We have now isolated
oligosaccharides corresponding to 1, 2 and 3 repeating units. The amounts that are
available now are of the order 20-50 mg of each oligosaccharide. This gives us sufficient
amount to develop new conjugation methods. .

We tried transposon mutagenesis for characterization of CAMP gene. A number
of V. cholerae 0139 isolates were screened for CAMP haemolysin and four CAMP
positive isolates were selected for TnphoA mutagenesis. After mutagenesis, all
transcojugates were tested for CAMP haemolysis test. Initially we got 10 mutants that
were of CAMP negative phenotype, however most of them were not stable and reverted
to CAMP peositive after few subculture. Stable transconjugates were then screened for the
presence of insertion of kanamycin resistance gene of TnphoA in the V. cholerae
chromosome by southern blot hybridization and all transconjugates were negative in
hybridization indicating TnphoA is not integrated in the chromosomal DNA. As we
failed to clone CAMP gene the subsequent objectives on CAMP gene was not done.
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