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ABSTRACT

-

Ent i o o . :
nterotoxigenic Escherichia coli iz a major cause of disrrheeal

disease throughout the world. The ability Lo Secrete
exterotoxins  elther a low molecular weight heat stable (87) or

a

bigh molecular weight heat labile (LT) toxin is usualiy olasmid

nediated. Phage sensitivity pattern is a potentially simple
——

method of detecting the identity or otherwise of most strains of

E. coli from a mixture of colonies. Plasmid _profile is another

such  useful toocl. Recently we obtained from a single patient

isolaies of ETEC that gave three different phage patterns. These

Isalates ale I s
R also Eave three different plasmid profiles.

The study wants establish if the above observation is generally

true. iIf enterotoxigenic E. coli, {ETEC) isolated from the same

———

individual, which are found tc¢ be different in th%ir phage

pattern are also found to have different plasmid profiles, this
t : —

will confirm that the individual has simultancous infection with

more than one toxigenic strains of E. c¢oli. This will indicate

e e

the necessity for further studies to explain how this may have

happened.
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SECTION - I1: RESEARCH PLAR

INTRODUCTION:
Objective:
The maiﬁ objectives of the proposed study are:

a) to examine a sample of ETEC 1isolates from the same
patient for thelr phage-sensitivity pattern and plasmid

prefile.

b) to examine the extent of correlation between these two

‘properties.

Background: ' )

Escherichia coli population is normally present in the gut of

men and animals as a changing mixture of many different
strains (1, 2, 3}. it has_beén observed that, wusing the
phage lysotype as a marker, it may be possible to establish
the identity o} otherwise of particular strains present in
such a mixture (4}. Plasmid profile analysis has -proven to
be another useful too; faf jdentifving the putative strain in

epidemiglogical studies of infectious diseases in various
B - e

P . - -
e . e e e - P o e

mic¥oorganisms (5, 6). Electrophoresis of plasmid DNA in

agarose gel provides a simple and useful method for such

18
identification.

MR TR
-~ .

In human, there are 4 recognized classes of Escherichia coli

that cause diarrhoeal diseases; enteropathogenic,



enteroctoxigenic, enteroinvasive and recently recognized

enterohemorrhagic or verotoxin producers. Piasmids have been

found to be associated with ~each of these recognized
. pathogegs. .

Siudies have shown that moderately large plasmid }n E.” coli

code for virulence factors viz ST/LT. Oéher studies have

shown that most néturally occurfing strains of E. colil also

contain small (0.8-10) Mdalton non-conjugative plasmids.

Genetic transfer study showed that ST production may be
transferred to 30% of the transcoﬁjugants selected on the
basis of drug resistance (7). The LT DNA region is known to
be a part of a large, transmissible plasmid which could be
transferred to wild type E. coli and also to E. coli K-12
{B). However, the plasmids that encode LT are large.

about 50:\'106 daltons in mass {(9). 1t has also been suggested
that thé toxin genes may also be carried by transposable

genetic elements.  Because of these, toxin production can be

both an easily transferable and an unstable trait,

]
Bpth LT and ST tecxin genes are capable of being transferred from
one {toxigenic) strain to another. It is thus possible that this

may be the explanation for the presence of toxigenic strains with

PRk SR e BRI St -

more than one phage pattern in the same subject. This

possibility will be further strengthened 1if, in the same

individual, toxigenic strains with different phage patterns are

also found to have different plasmid'profiles. Such a finding
will have considerable academic and clinical significance. In
»

that case it will justify further study to identify this



mechanism. It is possible that some of the toxigenic strains are

only short term carriers of toxigenicity and the commonly

recognized ETECs are really those in which the toxigenicity, once

acquired, tends to remain as a stable characteristic.

1f the above findings are found to be of commbn occurrence, it

will provide a strong justification for further studying:

i} the detailed mechanism of transfer of toxigenicity among the

E. coli strains in the intestine;

ii) the stability of toxigenic characters acquired by strains not

commonly labelled as ETECs.

B. SPECIFIC AIMS:

T

a}) To further evaluate the use of phage pattern as an

identification marker for E. c¢oli strains by examining
also their plasmid profile. The assumption here is thg&
iﬁ__fzgh_fiiiigfﬂ_give ‘two phage patterns, they are
different. If these strains also give two different
— _

plasmid profiles, the validity of this assumption will be
Q\-——.—.—.—.—-——'——"-__’_—-J_——-_f
reinforced.

C. MATERIALS-ANMND-HERTHODS: - - -

In the wvaccine +trial field study three individual toxin
—~

—

positive Escherichia ¢oll colonies from the same patient with

.

watery diarrhoea will be tested for their phage sensitivity
—_

patterns (4). If these different colonies give more than

one yphage patterns, then they will also be tested for their

g

=



plasmid profile. Groups of E. coli strains with similar phage
pattern will also be tested for their plasmid profile to find

out if the plasmid profile 1s also the same.

Test for phage gensitivity pattern:
The test strainsg, originally from the cholera vaccine trial, are
preserved in stab culture in tryplicase soya agar. Strain for

this study will be transferred from this stab culture to
glvcerine broth and preserved at - TOOC. The phage sensitivity
pattern for each strain will be tested by the method described by
Monsur et al. (4) using 31 phages. Test will also be carried out

6 observe if there is inherent variability in the pattern among

the different coclonies of same origine.

Isolation of plasmid DNA and agarose .gel electophoresis:

Plasmids will be extracted by a modified version of the technique
’-l—-'-—.-"""" - B
of Birnboim and Doly {(10), and electrophoresed by using standard

procedures.

The size of the plasmid DNA will be estimated by including
strains with plasmid of known molecular wt. in the same

electrophoretic run.

» e (O . B v B - Lo o e A
Two streins of E. coli will be used as a source of plasmids of
known molecular weight, (V-517; containing eight plasmid species

ranging in size from 1.2 to 35.8 Megadalton and pdk-3 containing

105 and 140 Megadalton (Mdal}.

D. SIGNIFICANCE:



[}

if ETEC strains isolated from a particular iﬁdividual are
found to have different phage sensitivity pattern and also
differgnt plasmid profile this will reinforce the assumption
that the individual has simultancous infection with more than
one ETEC sirain. The study may also enable us to identify in
our strains the plasmid involved and also enable us to' plan

further study relating to the mechanism of transfer for this

plasmid.

¢

Good correlation between phage pattern and plasmid profile

will =alsoc strengthen the wvalue of phage pattern as an

identification marker.

RS SR Sl



COLLABORATION

This is a collaborative study .with the Unviersity of Dhaka. The

work will be carried out at ICﬁDR,B by Mrs. Yasmin Ara Begum in
-— e ———

partial fulfillment of the degree of M. Phil.. of the University
w_ -

of Dhaka. Dr. Sadequr Rahman of the Department of Biochemistry,

% .
University of Dhaka, will act as her supervisor. ‘It is hoped
e 2 T — ———

that the study will eventually be funded By the PCC. But the ELS
S -
Division 1is renquested to process the initial clearance and

funding till such time that'the mechanism of formal funding and

approval by PCC gets compleﬁed.
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SUMMARY FOR ETHICAL REVIEW COMMITTEE

Enteroitoxigeqic Escherichia c¢coli is a majdr cause of diarrhoeal
disease throughout the world. IThe ability te secrete exterotéxins
either a low moleculap'weight hea£ stable (ST) or a high molecular
weight heat labile (LT) toxinris usually plasmid mediated. Phage

sensitivity pattern is a potentially simple method of detecting  the

identity or otherwise of most strains of E. ¢oli from a mixture cof
colonies. Plasmid profile is another such useful tool. Recent.yr we
obtained from a single patient, isolates of ETEC that gave three
different phade patterns. These isolates alsc gave three different

plasmid profiiles.

Tﬂe study wants. establish if the above observation is generally true.
If enterotoxigenic E. c¢oli, {ETEC) isbiated from the same individual,
which are found to 'beldiffergnt in their phage pattern are also
found to have different plasmid profiles, this will confirm that the
;ndividual Vhas simMultaneous infection with mofe than .one toxigenic
sirains of E. coli. This will indicate the necessity for further

studies to explain how this may have happened.

The study will be carried out 9?nly on stool/RS received from the
vaccine trial or on laboratory specimens received for other studies.

No patients will be involved. Hence no consent from is required.

i
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Ms. Yasmin Ara Begum Research Officer 30% -% -
. =
Drr. K.A. Monsur C-Supervisor 5% -% -
Dr. Sadequr Rahman Thesis Supervisor 15% - 1000/ -
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2. SUPPLIES
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L
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