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ABSTRACT SUMMARY

-

Shigella dysenteriae type 1 will be grown in synthetic,

semisynthetic and nutritionally rich media. OQuter membrane proteins
will be extracted-and their banding pattern analyzed by polyacrylamide
electrophoresis. Antigenicity of OMP will be assessed by means of
western blotting and by cross immunocelectrophoresis with the help of
rebbit antisera prepared against whole-cells and purified OMP.
antigenic composition will be correlated with tests of invasiveness by

Sereny and in Hel.a cells. Antisera against OMP of different origin will
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be used for neutralization of invasiveness. Investigators expect that such
oriented study will help to clarify whether different OMPs could be
presented in vivo and whether there is a direct relation between antigenicity
and invasiveness. It is also expected that OMPs from Shigella grown in
different envitronment would be used in gubsequent studies for detection of
antibodies in patients with dysentery. This is an important problem to be

solved in a vaccine development program.

8. REVIEWS:

a. Ethical Review Committee

b. Research Review Committee

c. Director




SECTION II - RESERRCH PRAN

A. INTRODUCTION

1.

OBJECTIVE
a) To analyze compositiop and antigenicity of OMP from

Shigella grown in different enviromment

b) To correlate the antigens eof OMP with invasiveness of
Shigella :

c¢) To find out whether antibodies against particular OMP's

antigens can inhibit invasiveness.

BACKGROUND

Infections caused by Shigella dysenteriae type 1, as well as by

other serotypes are major cause of debilitation and death in

children of developing countries.

Understanding of pathogenesis and immunity in shigellosis has been
considered as an important step in development of efficient
preventive and therapeutical interventions. While a substantial
Progress h;s been achieved in elucidation of virulence factors
associated with plasmids and chromosomal loci in Shigella

dysenteriae type 1 (Watanabe et al, 1984), as well as other Shigellae
(Sansonetti et al, 1983; Sansonetti et al, 1982; Maurelli

et al, 1985), a lot remains to be clarified regarding immune
mechanisms. Apparent complexity of factors determining virulence

of Shigellae has been the main problem in the vaccine development

program. All Shigella vaccine developed in the past failed to
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elicit effective immunity (Levine et al, 1983) perhaps for the main
reason, théy did not contain the main protective antigens in a

proper form and concentration.

Recent genetic studies clearly showed that OMPs are the substances
of the pathogen which could play an important role in virulence

and pathogenicity of Shigella (Hale et al, 1983) and as it was shown
later, the OMPs also carry serotype and group specific antigens

{Maurelli et al 1985),

It has been known that the expression of antigens depends not only
on the genetic determinants in plasmids or chromosomal loci Sut also
on environment and condition in which the pathogen multiplies
(Achtman, 1980; Kabir, 1980; Kawooka et al, 1983; Foo et al, 1984).
Therefore, we could draw the operational_hypothesis that different
OMPs may be expressed under different environmental conditions and
could alsc carry different antigens. Whether all the antigens
associated with OMPs are related to the invasiveness of Shigella
dysenterxiae type 1 is not known, Obviously, such data would help
substantially in assessment of protective role of the OMPs in
vaccine. Therefore, we intend to use antisera with antibodies

against different OMPs in inhibition of Shigella dysenteriae type 1

invasiveness in Sereny test and in Hela cells model.
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tn

RATIONALE

Development of efficient vaccine against Shigella dysenteriae

type 1 infection depends on knowledge of protective antigens of

the pathogen. There are several components of Shigella with a
potential to carry protective antigens. Recently OMPs have drawn

a lot of attention in this regard. Before con;truction of a
Shigella vaccine, it would be very helpful to know whether OMP
antigens and specifically which of them stimulate production of
antibodies efficient in inhibiting of invasiveness. Such antigens
could be synthesized under Epecific environmental conditions,
reflecting conditions in vivo. The goal of this study is to bring

a new knowledge on this topic.

SPECIYIC AIM

1)

2)

3}

To identify OMP antigens.of Shigella dysenteriae type 1 grown in

Y

different media,.

To correlate invasiveness with antigenic composition of OMPs.

To assess the protective role of OMPs antigens by inhibition of

Sereny test and Hela cells invasion with rabbit antisera against

specific antigens.
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MATERIAL AND METHODS

Strains

Two Shigella dysenteriae type 1 strains will be used in the study. These

will be selected after checking the invasive properties and plasmid
profile. The strains positive in Sereny test {Sereny, 1955) and having a
defined plasmid profile will be further analyzed. Plasmid DNA will be
detected by electrophoresis in agarose gel as described by Kopecko et al

(1980).

The strains will be cultivated at 37°¢ in Penassay (PA) or brain-heart-
infusion (BHT) ﬁroth used as nutritionally rich media. Minimal synthetic.
medium will consist of inorganic salts and glucose as described in
Protocol No. 84-033. Semisynthetic medium will have the same composition

as synthetic plus 2% of low molecular fraction of casamino acid (Difco).

OMPs

Outer membrane proteins will be extracted by the procedure of Johnson

et al.

Assays
SDS-PAGE and western blotting will be performed as described by Towbin
et al (1979). Cross immunoelectrophoresis and cross and intermediate

gel will be pexformed as described by Kroll (1973).



Preparation of rabbit antisera

Adult albino rabbits will be immunized with whole-cell preparations
- . . 5 -
as well as with OMPs., Immunization schedule will start with 107 celis
or eguivazlent of OMPs preparations. The rabbits will receive totally
. . 5 9, . . -
five decses (from 107 to 107) in three-day intervals. One week after

. _ Y o)
the last dose, the serum will be collected and stored at -40 C.

Biclogical tests

Guinea pigs keratoconjunctivitis test will be done by Sereny (1955)

and invasion of Hela cells by Oaks et al (1985).

SIGNIFICANCE

The proposed study is expected to clarify whether OMP-related antigens
are protective and whether they are egually expressed in cells

growing under different environment. ;dentification of such antigens
would help tc better assessment of‘the immune response of man Guring
the natural infection against Shigella infection. Such information is
necessary for understanding of immune mechanism and vaccine

development against shigellosis,

FACILITIES REQUIRED

No additicnal facilities will be needed.

COLLABORATION

This protocol is collaborative one between Department of Biochemistry,

University of Dhaka, and ICDDR,B. Dr. Firdausi Qadri will carry on the
main part of the study in facilities available at ICDDR,B laboratories.,
We expect that such collaboration would be a base for establishment

of solid program leading to M.S. degrees for students of Dhaka University.
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