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9.  AIMS OF THE PROJECT ’ e | B
a) GeneFal aim ': . o | 7 - : i
) Produotion!of HAbs- tomi;}iﬁ;EéE-a¢50c1ated factors of EPEC for use .as .
dlagnost_uireooe g —— T — T o
! L ' mre
b) Specific aimé; | _
- I
The{two'weLl%recoqnized virulenco factors of EPEC are: . f

| L IR _ : :

1) EPEC l’acihsar-s:nce factor (Eﬁr) whose ~production~is “mediated by -a- _—

1argé plasm1d "EAF is desponsible for adherence of EPEC in
1ocallzed clusters to cultured mammalian cells in vitro. Recent
unpubliohed data suggest that bundle-forming p111 (BFP} composed

I '
of 19.5-kDa protein are most likely the EAF.

2) Product(s) responsible for'attaching-effacing (AE) lesions in the
intestinal nucosa of affected animals. A structural gene called
EPECEattachingveffacing (eae) gene located in the bacterial -

chromosome has been 1dent1f1ed as one of the genes responsible for

|
this 1e51on, the product -&f eae gene 15 a 94 kDa outer membrane

e } —

: L P
protein.(OHP), !

The objectlveg“of the—prOJect are: ,(a) to produce and

I||l.

‘ \ B N I ' 3
L”|% i Iﬂﬁcharacteglue| ous Hnbs“tolthe EAF and- the- eaenspec1fled,OHP,,&b@&ggq *

uae thPse MAbs for.development-of assays for the laboratory

dlagno is of EPEC diarrhoea. . <. . Lol e

' . Lle-, ,
L . v - - Y prar
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10.  SIGNIFICANCE : ' _ R

~EPEC are one of the -major causes of diarrhoea im -children in the- developing

countries. Traditionally, laboratories have relied on serogrouping with

| ; .
. ey e —

2
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‘H“*M“ commerczal antxserarﬁfor 1dent1fy1ng EPEC strains. "~ This .has oftent‘led#t ey
mlgdlagnosls glnce H-typing: is not nofmally attempted. Recent research has _

1dent1f1ed 1mportant v1ru1ence factors of EPEC Production of MAbs- to-these -
1 -—‘J T

- factors and .their wider avallablllty offer great. potential -for -aceurate = ...

L
[

diagnosis of EPEC infection.

11. ETHICAL IMPLICATIONS | ?

' I . A — ’
No experiments with humans and  collection of human saiiples  are involved.
However, standard procedures will be used for immunization of mice and

' production of ascites fluid. ' ‘ -

12.  BACKGROUND = -~ R

Diarrhoeal Hlsorders are a major cause of morbidity and mortality in children = — .
in developing' couptries. It is estimated that in developing countries,

enteric inchtions collectively cause >1 billion episodes of disease and up to

5 million dFaths annually, dlarrhoeagenlc E‘ .coli collectively contrlbutes to

!II -----
»6 million cases and up to 0.4 mllllon deaths worldwide (1). While diarrhoea
ii

due to EPEC,ln industrialized countrles is limited to occasional outbreaks in - ..

nurseries and daycare ceptres (2,3) it occurs at a high incidence in children -

in developingﬁcountries (4-6).

I l i
EPEC were traditionally 'idenpified by serotyping. The World Health
Organizatzod’s definition of EPEC includes the following serogroups: 026,
055, 086, Olll 0114, 0119, 0125, 0126, 0127, 0128 0142 and 0158 (7) although

there is ev1dence for expansion of this list (8).

S
!
1
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Although EPEC were the first category of diarrhoeagenic £. coli to be

1dent1f1ed in the early part of thls century (9), the pathogenic mechanlsm(s)
1 ! T

by which they cause diarrhoea remained undefined until recently. It is now ;
recognized that . the majority of EﬁEC strains when inoculated into cultured
mammalian cell iines, such as HeLg and HEp—Z, adhere"in'é_béztern 5élled - ¥
localized adherence (LA). The LA phenotype is characterized by clusters- of

bécteria adhering to localized regions of tissue culture cells. LA is

" associated with}a high-molecular-weight plasmid ("60 mDa) which is present in

most EPEC straims. This plasmld 18 called the : EPEC adherence factor (EAF)

plasmid, %he—produe%—of wiiich presumably corifers LA (10). EPEC strains cured
of this plasmld lose 'the ability to exhibit the LA phenctype, and the

introduction pf; this plasmid into a non—pathogen1c laberatory strain of
. | .
E. coll confe#s'the ability of LA to the host strain. A 1-kb _DNa fragment . 'if

called the EAF probe cloned from a Weglon essentlal for the expre351on of LA
of one such pl@smld is hlthy sensxﬂlve and specific for identifying EPEC that

exhlblt LA in ﬁlssue culture cells in vitro (il1).
|

The identity offLA factor remained elusive so far. Several OMPs have been
proposed as poasible candidates and these include a 94-kDa OMP (12), a 2% to
32-KDa OMP (13) and 45- and 82-kDa OMPs (14). However, Giron et al. (15)
_founq that wﬁéﬁ EPEC possessing EAF piasmid wsre grown on solid medium

|
containing blood or adherent to HEp-2 cell monolayer, express rope-like
bundles of filaments termed bundlenforming pili (BFP) that create a network of
. | ) e

fibres which jbind individual oFgaﬁisms together. When cured of the EAF
: o L - :
plasmid, the strains neither expressed BFP nor grew as adherent colonies.

Furthermore, anﬁ‘antiserum to BFP_ reduced the capacity of EPEC to infect

' 2

1cultured eplthellal cell monolayer (15) _ . '»L#Mﬂﬁﬁﬁfif

f“ i|| |I| S ] { , e



. gnimals (17) and on: tlssue culture cells (181 The AE lesion is charaéterlzed

. ’ LR

i

BFP are compgsed of a repeating;subunit with an apparent molecular weight- of
19.5-kpa. The NH,-terminal amino acid sequence of this polypeptide obtained
from an EPEC strain Bl71 (serotype 0111:NM) revealed homology with the toxin—
coregulated p111 (Tcp) of tubrio cholerae. Tais may point to the similarity

of attachment functions for these two structures in these bacteria. The

ev1dence that BFP are ihe_movt llkely candidates for EAF came from direct

o - — e R
it N

'clonlng and 'sequenc1ng studles. Uonnen@erg el al (31) have prEV1ously“- el

C— b=
s e _— :
!

qenerated'22 non-invasive mutants of ‘an EPEC strain. E2348/69 (serotype""w~f;

0127 :H6) by iTnphcﬁ mutagenesis, 7 of which were found to have inserticons

within a 500'bp region of the EAF plasmid. These mutants are deficient in LA.
' l

Using a DNA probe derived from the fu51on Jjunction of one of these mutants,
I

I
the 1nsertlons were mapped to a reaion previously found to be involved in LA.

il I
DNA sequen01mg of c¢loned fu51on'3unctlons has revealed a 579 bp open reading -

frame. Tme predicted amino ac;d sequence of the protein encoded by this

reading frame is similar to that of BFP from the strain B171, and the

predicted molecular weight of the protein, which is 18, 716 Da is comparable
to that ea;imated for BFP from ‘the EPEC strain B171. 1In addition, the open
reading frqme iz closely related at the DNA sequence level to the TcphA gene
ancoding theb toxin-coregulated pilus of V. ‘cholerae (Donnenberg ef al.,

submitted for publication). ' - J

-WT-- .

A second pﬁenotype that is identﬁfieq as an attribute of virulence of EPEC is

the ability'fo produce characteristic histopathology known as attaching and

affacing (AE) lesions 1n the 1nf€st1ne3 of affected infants (16), experlmentgﬁ -
| o

by the clpsg adherence of bacteria to tne enterocyte, effacement of

~microvilli, ;disruption of cytoskeleton and “cupping”. of the:enterocyte

- membrane around bacteria. High concentrations of filamentous: actin are
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! membrane protem
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present in the host cell beneath" the attached bacteria, a characteristic which

was utilized to develop the fl"uorescein-—actin-—staining (Fas) assay for the

detection of the AE lesions on tissue culture cells. The FAS assay which is

utilized as a rapid screening test for the AE lesions makes use of fluorescein

isot.hiocyanate—labelled phalloidin to detect polymerized actin (19).

Using Tnphid mutagenesis, - Jerse: =t -.512__.'(20)'; identified a chromosomal gene
LR | )

called eae (:,.for £ cc.LL_ attaching- and*effacmg) that— is --necessary for AE

o o

activity. "It has a, 2817 bp operi reading frame capable of encoding a 102-kDa

protein. A DNA probe derived from this gene hybridized to 100% of EPEC

serogroupsithat showed the AE activity on tissue culture cells as well as

other £. olj., such as enter‘ohaemorrhaglc F. coli (EHEC) and RDEC-1 (an EPEC™

It
of weanllncu rabblts) " Tha precﬂlcted amino acid sequence derived from the

L
nucleoctide :sequence of eage shared 51gn1f1cant homology to that of the invasion
of !’er:sz’n.zé pseudotuberculaszs, suggesting that perhaps the two proteins could

serve similar!‘l functions. & laboratory strain of £. coli K-12 when transformed

with ewe gehe failed to produce FAS activity on tissue culture celle (20), and

a Tnphoy rnutant of EPEC strains. E2348/6% in which ege gene was inactivated

produced a .shadow phanotype in FAS assay indicating some degree of actin

condensetioh + This suggested that eae locus is necessary, but not sufficient

for AE aC‘LlVl‘ty and that other 1<;>c1 are involved in the production of the AE

T -

lesions. {
_ o
I

Antiserum to a 128-kDa Eae-phch protein expressed by a eae:Tnpfrcﬁ.mutant

e ¥

strain JPNlS 96 (derlved fr‘om the straln E2348/69) recognlzed a 94-kDaw:

ff I .Wl ! _ ,.Hu:_

:f: | !

s

and a collectlon of Hlld type EPEC strains. _ Moreover, sera obtained from

volunteere recoverlng aftter 1nfe<:‘t.10n w:.th 52348/69 rec:ognued a 94 kDa OMP

i
L. - i . - —_ e ———

-
]

s the product of cae gene from the wild-type parent strain: '
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from E2348/69.Hwas well as from, its EAF plasmld—cured derivative JPNlSmengﬁ‘Qﬁg

A M 5{ Ll . ;.

suggestpd that theﬂ 94~ kDa Pprotein initially nmistaken as the product of EAF

plasmid is 1ndeed the product of the eag gene (21) B Although EHEC strains gr_1d o

RDEC-1 hybnldlzed ‘wlth the ese probe derived erm the EPEC strain E2348/69

antiserum to the  128-kDa Eae-'—p??m fusion protein of the EPEC derivative, i
. ¥

JPN15.96 failed to recognize any protein from these strains. This may.siiiggest_

that “r.helprOduct of eae gepes in EPEC‘,—' EHEC and RDEC-1 strains iare

antigenically heterogeneous although they may serve similar functions in the

j— —— -—

production of the AE lesions (z1).

Data obtained so far suggestl‘ that the plasnid- and chromosomal-mediated

factors act synergistically to produce disease, and a three-stage infection

process has xbeen env1sa§ed“7hn First stage :anOlVBS initial adherence of the
o i
bacterlum'to the enterocyte which is medlated by the EAF plasmid. This is

_.._._.4 —_—

followed by the 1nt1mate attachment and effacement of the enterocyte surface "

with the for‘matlon of pedestal- like or cup-like structures (AE les:l.ons) The

- third stage of the infection is characterlzed by the entry of bacteria into

the enterocyte (22) ' L o= —_ -
| .
' || !

LA phenotyp& .can occur 1ndependent of chromosomal genes, and llkewlse "AE
phenotype can' oceur without the EAF plasmid (10,18). . However, im vivo and”
in vitro Ida'1_;a suggest that the EAF plasmid is required for the increased
irlwfections of EPEC strains (22)‘. The postulated mechanism by which this is
achieved 1sby increasing 'the:expression of genes responsible for the AE
activity_ or by increasing initial adherence, thus producing contact so that
the AE‘ act‘.ivity can occur more efficiently. It has been shown that the EAF

plasmid in tlﬁe human EPEC strain E2348/69 and the plasmid encoding AF/R1 pili

in the rabbit RDEC-1 strain cfan- be substituted by genes encoding other

' L —
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adherence fﬁctors 1o provide initial adherence to the cells to facilitate [
! , . i

actin condensation (22,23). ‘

There are interesting leads on the mechanism of diarrhoea. Ralsed

1ntracellu1ar calcium concentrations in cells infected with EPEC (25) and

increased phosphorylatlon of myosin light chain, a cytoskeletal protein known
. !

to affect ac{in organization, have been found at the sites of the AE lesions

' ! . T
in infected cells {26). From these flndlngs, 1t _1s postulated that exten51ve
phosphorylatlon of my051n llght chaln activated by —high concentration of

calcium at the 51tes of EPEC contact, irreversibly destroys _microvillusi

function with the accumulatlon_oimact1nomyc1n wlthln the AE le31ons Such

i

‘"brush borderudfmage could cause dlarThoea by reductlon of absorptlve capacxt* :

of the 1ntest1na1 mucosu. LAt s also possible that phosphorylatlon of

cellular protelns 1nvolved 1n the ion transport across the membrane could

i R
]
r I o A

-_j“esult in secretory diarrhoes (26}

.

EPEC can be dlagnosed in the laboratory by (a) serotyping (7), (b) LA
phenctype in thsue culture asqay or EAF probe _assay (11), and (¢) AE activiii'
using FAS assay or DNQ probe assay (L9,20). However, none of these assays is
easily amenable to laboratories in the ‘developing countries where EPEC
diarrhoea'is:mgst prevalent. In an attempt to develop a 51mpler assay for use
in developing countiries, we developed 8 polyclonal antlbody—based ELISA for
the detection of LAF+EPEC (24). This wasraccomplished by using an antiserum 7
to the LAF+EF'EC stra in E2348769- after fa%orptionwith its isogenic La-. ;

— ’f

derivative HAR“ZD. _The ELISA-was found ta be 100% sensitive and specific in |

- - L.

detecting LA+EPEC sSerogroups. 1t was thouqht that the antiserum contalned -

antibodies to na product(s) associated with EAF plasmid, but this was not

I .
proven. . '
i
|

-

{
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Nevertﬁelesg, this suggested that an immunodiagnostic test can be developed
based on the virulence- a55001ated factor(s) of EPEC. Polyclonal antibody-
Ibased ElISA has the llmltatlon of difficulty in preparing highly specxf1c
Ireagent each time and its llmlted supply. 1In this regard, we plan to develop
MAbs to the product of EAF plasmid (19.5-kDa protein) and that of eage gene

{94-kDa proteln) and explore thelr use as poss1ble immunodiagnostic reagents

It is expected that product:bn of useful MAbs wWill help in the wlder

dlstrlbutlon and use of these reagents for dlagn031s of EPEC dlarrhoea

: —— . m———— - - . I
13. EXPERIMENTAL DESIGN =~ !,

S ol
Purificatiqh of immuhizing antigens - oo - -

G BFP whlch 15 the product of the EAF plasmld wlll be purlfled from then

EPEC straln Bl?l (serotype 0111 NM) by prev;ously descrlbed methods (15),
Briefly, badéteria arown on tryptlcase 50y agar supplemented wlth 5%
deflbrlnated sneep blood will be suspended in monoethanolamine buffer (HEB)

The BFP will be sheared from bacterlal bodies in an Omnimixer, precipitated by

-the addltlon of ammonium sulfate and resuspended in MEB. 'The purity of the

preparation. will be checked by sodium  dodecyl sulfate~polyacrylamide - gel _

' electrophor651s (SDS-PAGE) in a gradient gel. -~

St ~fotia ﬁrvtein- The eae_gene_5p801f]ed 94~kDa protein will be purified from
i

~ the OMP of EPEC strain 52348/69 as. descrlbed -previously (21) Briefly,

e

bacteria gré grown in Lurla broth to early statlonary phase will be broken by
French preqs 1 membrane proteins  will be extracted with Triton X~-100 and
separated by SDS PAGE . The identity of the protein wlll be conflrmed by a

previously arepared 128-kDa Eae*pdmﬂ proteln (20 y21). - -
h |

o ' | 9

Py ' : a
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Mab production: Standard methods will be followed for the production of Mabs

(27). . _ '

t
'

Immunization of mice: Female BALB/c mice will be used for the progduction of

hybridoma ?écreting;éﬁEEBUdieééﬂuﬁ:iotéi_of three doses, each dose containing
| ! 3 .

100 pg‘of‘bfpteim_yill_be'giﬁén per—mouse. The Tirst dose will be mixed Qi?h
. "I - —— - h .
an equal volume of Freund’s complete adjuvant and injected subcutaneously.
Coh , .
The booster:! doses will be given at 4-week intervals without any adjuvant
b '

- A . ,
(1ntraper1¢opeally,wfollowed by intravenously) (28).

i

oy )

FVudbctjoq'df‘hmbriabmas: nppréximately 108 cells from pooled spleens of two
o . I

immunized ‘mige will be fused with 5 x 167 myeloma cell sp2/0 (29) by using

polyethylere glycol 4000. After fusion, cells will be grown in hypoxanthine-

aminopterin*ﬁhymidine selection medium in 96-well microtitre plates.

1

Screenig érmfselectjcw of hmbriabmas: Supernatants harvested from hybrldomas

w111 be testfu in ELISA with respective purified antigens and EPEC expressing
e&e—encodeq protein and BFP. Hybridomas of interest will be cloned - twice by

limiting dilqtion.

ot

1

{

1o
e

!

'Svecjficjtf ol wvbridonas: ﬁsc1ﬂes tumours w111 be induced in pristine- prlmed

BALB/c mice with the hybridomas.. The specificity of hybridomas of interest

3 b

(ascites fluig) will”bEHCHECKEd agalnst respectlve purlfled antigens in ELIS

i;

i e LR
- and immuncblot, dnd also in ELISn aqalnst a number of genetic- constructs«amﬂ*:*'ii%
S

wild~type £ coli as‘shown below in ‘th 'iable:. ' - - -

0 .
| . .

v

t
I
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Oraanism Phenotype ' Description

el . .

. | . T
EPEC Eart gaet Wild type strains isolated from clinical cases
ETEC 7 EAFT Lae .  ~do- R
EMEC EAF” £ae’ ~do~
EIEC EAF™ £ae L —do-
S N T S S

(. C e . S ’ T T

£ c&ff—ﬁ~;2* AR Fas quoratoryustrain of £. colr

JPNL5 e

IPNLS (pMARTY

JPN15.96

IPN1S. 96 (p”ﬁ97).

IRNLS (plLl4y
IPN1S.96 (glL14)
IPNLS (pSHZ)

IPN5.96 " (p°112)

.EAF

EAF™

eart

eart
NFR
AFA
pi1?

Pil

£ae'  Wild-type EPEC E2348/69 cured of EAF plasmid

Eaet Cured wild-type EPEC with the reintroduced
EAF plasmid
Eas JPNIS with TAphcA insertion in ede

£ae’  JIPNL5.96 with EAF plasmid

i

JPNLS with plasmid encoding afimbrial adhesin

Eaet IPNLS with plasmid encoding type I pili

Lae JPN15.96 with plasmid encoding type 1 pili

Fae JPNL15.96 with plasmid encoding afimbrial adhesin

[Partly adapted from ref. 22]

EPEC
ETEC
EHEC
ETEC
EaggEC

[ I T O T

Class and 5ub&1&ss o MAbs
. be determined by ELISA
: serum-free culture sUpernatant of antitody- producing hybridoma_ as antlgen

The wells wlll be reacted with rabbit. ‘anti-mouse 1mmunoglobu11ns (Igel.-IgG

b

-

eteropathogenic £. coli .
enterotoxigenic £. cols i
enterchaemorrhagic £. acdz . - :
enteroinvasive £. cojir o

enteroaggregative £. ¢?11

e

11

Thanlass and subclass of Mabs of interest will;

" The ‘wells of microtitre plates will be coated w;th

1

. L
r ‘mlfg‘t

———

2a°



- ELISA:

196G,y 196y, IgH and IghA), followed by enzyme—linked)igoat_entijrabbit

conJugates and development with apprdpraaue—subst?ate

Development of immunodiagnostic tesis using Mabs

plasmid-encodedjB%Pubeafing £,

described elsewhe#e (24).

'

I
L

coli will be developed according to the format

£, coli grown in tryptlcase soy agar supplemented

wlth 5% sheep. blood agar will be suspended in carbonate-blcarbonate coatlng

buffer to give_109 organisms per ml 'and used to coat wells of microtitre

plates.

i
3

The wells will then be reacted with appropriate HAbs followed by

detection of MAbs with enzyme-linked anti-mouse iﬁhunoglqbulins and substrate.

fppropriate cut- off point optical. density (OD) for positivity will bhe

—

established in comparison with OD values obtalned with negat1VE controls. The

ELISA will be validated with well—characterized EPEC strains. - s

Agelutination teet:

if successful in developlng specific Mabs of the Ig6

class, these Hﬁbslwlll ‘bé used to sensitize Cowan*I strain of Staphvlococcus

—

s+~ Tatex partlcleS'by standard methods (30). The

sensitized 5. aureua or 'latex partlcles will be used in slide agglutination -

tests to detect~EPEC bearing the relevant antigens.
developlng MAbs of

of bacteria. "h

14.
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Dr. M. JL élbert : Principal investigator and initiator of )
oL the project. He will oversee the project
Pk and write reports.
|- ‘
Or. F. Qadnﬁ They will supervise the Research .
~and o Assistant and carry out key parts of
Dr. T. Azim experiments
‘0r. J. Kaper They will prepare and provide purified
and b antigens and provide advice on the proper
Or. M. Donnenberg execution of the project
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16. BUDGET -~ "7 .--
o Flkst year
- a)i ! Personnel i'
i e '
i - Research A581stant' : CoeE -
| _, B
b) . ,Operating costs |
I :
D P |
b -
ol ) :
- " Animals, tissue culture medium,
| enzyme-conjugate;
.C0, gas cylinder, liquid nitrogen,
cglassware, etc. : -
¢) . Capital equipment
Bichazard cabinet S Usg¢ 8,000
Water-bath v - 3,000
Refrigerator I 1,000
]
d) Travel ;
______ N —
Airfare SR 12,000
- Living expenses ‘ R 2,000
) cher costs (communlcatlon, publlcatlon etc)
: : ! * . b :l ‘: :
ol BUETEE [
. i, - -7
Second year
- Salary + Reagents ... US$ 7,700 + 4,000
Total (first + second years)
"Overhead {25%) . ) . "
GRAND TOTAL

Uss$ - 7,000 ;
4,000
1
12,000
14,000
- _
1,000 :
PR .'T'"‘f‘lﬁ# !i"f.f;ikgr
US$ 38,000
11,700
___________ W
Us$ 49,70p. .
12,425 §
Us$ 62 125
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Justificatioh of budget ! _
a) Persoﬁnel L , e e e TEe—em T
- We will require the service of a full—timg Research Assistant in Dhaka.
The Research Assistant we have in mind is Mr. Ansaruzzaman, who is at -
pPresent employed at NOA - laevel in an? onqoing broject, which wil;) be
completed by the end of 1992, [ oot ‘ -
7 : % ¥
b) Operating cost I
"""""""""""""" 1 : e — -~
These are costs of disposables which are essential for carrying out the
study. : N i -
c) Capital equipment |
“““““““““““““““““ P
. o s .
Currently we,dq“ﬁaf“havembiohdierdgcabiﬁet, water-bath and refrigerator
for extlusive use in the Mab laboratbry. This has given rise to
contamination problems..—wWe plan-togovercomé”fhese'problem by purchasing
_these!h-equipnrents for exclusive use. -
d) Travel énd living expenses

e)

_______ e e s o e s,
[

i [l
i .

We seek two return economy fares from Baltimore_'to_ Ohaka to enable

1

Drs. Kaper and Donnenberg to visit Dhaka, and also onhe return economy
fare frop Dhaka to Baltimoré for Dr. Albert to visit Baltimore. Living
expenses: relate to projecteq visit of three days to one week duration,

. | _ T
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tion and characterization of monoclonal ant
to the’ virulence-associated factors of enteropatho
coll’' (EPEC) for use as diagnostic reagents,

| .
Summary of Referee's Oplnions: Please see the following table

Page 1 (of 2)
ibodies {Mabs) -
genic Escherichia |

to evaluate ‘the various aspects of the proposal by checking
the appropriate boxes. Your detalled comments are sought on

a separate, attached page. . ..

¥

Rank Score

f

High Medium Low

Quallty of Project s i

- Adeguacy of Project Design i' N ';// j
SuitabI1ity of Wethodology & — -
Feasibility within time period j S é |
Appropriateﬁess of budget o % . L
Potentlal yélue of fieid:offknowledge. % R e JQ%
coucwszons; L IR - - = ;

I support pﬁg:application:“ 
- ‘ ”ay without qﬁalification

b). with qualification ,
- on technicél grounds -

I do not support the application

Name of Referee: NDp T, LJLCT”TT3FJ '
Signature:. D%‘a‘%/éa 4 Date: . °2"7
X O

Position: 3432

v e
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- - on level of financial support [::::::]
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; : B _'_ Page 2 of 2

Detailed Comments | - - l.

Please briefly provide your opinions of this proposal, giving
special attention to the originality and feasibility of the,
project, ite potential for providing new knowledge and the
Justification of financial support sought; include suggestions for
modiflcations ‘(scientific or” financial) where you feel thay are

- "Justified. e : S S -

L] N v 1

— P e e -
—— 1 B T . = -

(Use additional pages if necessary)’ k | - -
i C ,..,,!I . \. 5 . Lo e - - -

i :: 7: ’ e r . 7.

. Production and characterisation of monoclonal +

i antibodies (Mabs) to the virulence-associated : -+ *

' factors of enterpathogenic Escherichiacoli ! .__.:

' (EPEC) for us as diagnostic reagents -+ =ii- - 7

b
|
I -

. y | .
PI: E*'PrJolmMAlbert-H; SRR _ EECEII : B
‘ D EERI el T
| ‘ 'l TR e P oo -
' ot | ot I

: ’ v ! ot [

"Title:

REViewer= ‘7 , s DI.S';UE“KNUIDH.. RS ili .

The proposal 'Production and characterisation of monoclonal antibodies
(Mabs) to the virulence-associated factors of enteropathogenic Escherichia
coli (EPEC) for use as diagnostic reagents' by Alberts et al. is essentially a
straightforward project using well developed methods and is designed to”
develop a Mab based dignostic ELISA test for EPEC. I am in agreement with
the proposers that O:H serotyping, assays based on tissue culture cell
adhesion and DNA rrobe lests are inappropriate for most routine diagnostic
laboratories especially in developing countries whereas a Mab based ELISA
test would be more feasible. Previous work has shown the feasibility of |
developing a polyclonal antibody based diagnostic ELISA test for EPEC but
the proposes rightly appreciate_the limitations of reproducibility inherent in
this approach. . x - ' ‘

- The originality and timeliness of the present proposal stems fromn important ~
recent progress in defining 2 specific virulence associated surface antigens of
EPEC {(the plasmid encoded bundling pilus antigen and the chromosomally - e
encoded 94EDa outer membrane protein product of the eae gene) which could
form the basis for a Mab based diagnostic test. ' o ST

4
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Available evidence indicates that Mabs recognising epitopes of the 94kDa .
protein should be highly specific for ‘attaching effacing' E. coli and, because o
1t is now apparent that there are differences in the eae genes between EPEC R ragt T
and enteroﬁemorrhagic E, coli, it should be possible to producea Mab which-i" + » #}7¢
recognises a specifi¢ epitope found only on the EPEC protein.
Evidence for the bundling pilus antigen being EAF is still not conclusive
although the unpublished dgta presented in this application does provide —_——
| further compelling evidence that it is. Even so, I am less convinced about the ! v ;
. specificity of an ELISA assay for EPEC based on the bundlmf Eﬂus antigen i
- because, as the authors point out, there is evidence that not al PEC strains' -
. produce EAF. It is possible of course that such EAF probe.ne%atlve strains
roduce a.related pilus antigen with epitoges in common with EAF,
owever, given these reservations I still believe it is tobably worth .. 4+ -
evaluating tests based on both of these important EPEC virulence antigens

although any priority should be given to producing Mabs to the 94 kDa
protein, .

As mentioned above, the experiimental rart of the project appéars quite ~
straightforward. My reading of the application indicaies that 8 Mab
laboratory already exists at ICDDR. 1 therefore can't forsee an problem -
with the feasibilify of the project since there should be no problem in
producing the required amounts of the purified antigens in Baltimore. -

The budget proposals appear quite realistic to me for this type of study. If
money was a major limiting factor one could make the case that it should
only be necessary for either Dr Kaper or Donnenberg to travel to Dhaka
- . although I'can see, given that they would both be involved in the project,
why they would both wantt6 make a visit to ICDDR. * - -
| . O t + -
In summary, I believe this is a timely and important study which should not
only lead to the development of new diagnostic tests for PEC suitable for
-use in devqlopinf countries but also projuce a collection of Mabs which
. would be valuable reagents for further studies of EPEC pathogenicity, 1
_ recommciengl approval. © . L 3 ' ‘ '
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progveesan and chavanhnrination of mannninnal nntlbc (!
Ly Lhe lviralanen aocoolnterd fartnrn of ante:cpathoqenia Escherichia-

’l‘itlel coly, u,yz.u) for ubw a8 dingnontio xur;enh — e - L '. )
1 .
Bummary of ggggrae g opinlons: Pleara see the fol]awing table
to evalumte the varioud aspacts of the propocal by checking
the npproprinte boxes, Your datailed uomments are sought on
a geparate, attached paga.
|
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My main concern with this proposal is thare as'nu mention of what .

children will be cultured and how the isolatlon rate of EFEC will be put in
, . , ‘ N Soeo b . - 'é’\’.‘

perspective. In fact, EPES niv o veslabls causa oﬁ pndepig ve epidemin y

infantile dlarrhea. While the CVD reports very hl%h 1ncidénéa rates in South
America, it is artricule to know AL Lhuy are reparting en ondomio px upid-mlﬁ'
disease, whilu*it may be true that eaet EAF+ 54~g%li are an important.caus§
of diarrheﬁ. 1t 1s very Impoktsnt that Lﬁla.be.pgg;1nto.pcrupoot£va. What

will be ths ape of chlldren, thelr nutritional astatus, and thelr other

infections, »;% =

oy ——

' : . — e

R . B 1

- 1 : '
—— - 4

1 thlnhftﬁiu propoeal should he aent rn Dra. Qrakovy or qoﬁeonm up who
can perform s%r;typing.- Drs, Qrskov dﬁ not shace éhis strictly mechamistic
upproach. Fa% ﬁxamp}quﬁhatabout QA EPEC Ohhtéhpn are Ehf; and eae-, At the
least they neédﬁco comﬁhre O:H sar?typ;ug. “Ihis will fucieuss the cost and
number of colinbbrators hut'effoftérto spend a pgreater proportion of the

proposal of gattlng . coll serotyped (tha old mothod) would improve this

. propgsal. Ihe Japanese N1H are, in my opinlomn, much faster than Orakov or

Rowe these daya Lior in Canada might be willing to vffar serotyping
. i

capabilitics.I

. ' . . ' Q '
1 uq:not begin'cu unduspland 10DDB, B budgereing, 1 rocaloulated thr % nf §

SaY, Y, 1 don t have any prvbdem with fuide Lox perasnnel, anpxtnl oquipment,

L

oY traxel To these. to add on_ 25\ y 1) ovarhend and not {temize the cost of

p&ffulmiﬂg eluuulunl \baateriology, tetrlng Fee wihsaly Vlt“!!l' lﬂﬁﬂﬂtinﬂl

parasites, or the cost of epldemiologiat {8 not valid.” As I understand 1CDDR,

f B, they perform complete diagnostia studies on 4% of tha cases of diarrhea,

:

e, e

Do they plan to rectrlct thelr studies tn 4% of infants 7 What's an infant‘?
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Are they pianning a cnau-conLLul

the sty by 50\ are not necessaril

pathogens are: Erequent in

carefully. 1f they wnlk into an epldemlc of EPEC 0119:16 they may £ind a very

unrepresentntive altuation.
slmilar scudies ‘in other popularlorsk

laboratory support for anothar utudy they are

proposal.,

11”{

suud; vhich 1 think will douhin the coet of

y lead to any useful Lnfotmatlnn sluce

not telling us abouc in thia

' 'I!!I' .Tl.!' X I%l, r ‘: _3

“nontroln" unless these contrels are selcctad very

Anyway, it's a ntar: whlch nhould encoursgs

?_uonder +f thin 18 an attempt to get



