PN ARA-AS |

AGENCY FOR INTERNATIONAL DEVELOPMENT

WASHINGT M. O C 255273

/
SV
9ﬁ///// F i

DATE : —
MEMORANDUM
TO: AID/PFC/CDIE/DI, rcom 209 Sa-18
. . s
FROM : AID/SCI, Victo.ia Ose &
SUBJECT : Tranamittal of AID/SCT Progress Report(s)

Attached for permanent retention/proper disposition is the following:

s y

AID/SCI Progress Report No. > L J A
IR g s V)
oL m=

Attachment



( PROGRESS REPORT NO. 6

PRODUCTION OF MONOCLONAL ANTIBODIES TO

SALMONELLAE THAT CAUSE ENTERIC FEVER

A HESEARCH PROJECT
USATID/PSTC PROGRAM

“ GRANT NO. : 936-5512-G-00-5059-00

SURMITTED BY
[)}‘;{ « SUTTLIPANT  SARASOMBATH, M.D., F.C.A.P.
DEPARTMENT OF MICRORILOLOGY
FACULTY OF MEDICINE SIRIRAJ HOSPLITAL
MAHIDOL UNIVERSITY, BANGKOK 10700

THATLAND

,.3“ 14, [ !
B 54@ 0 !H (SR \Sif } 1986]



PROJECT PROFILE

Country : Thailand
drant No, P 936-5542-G-00-5059-00
Program ¢ Program on Science and Technology Cooperation

rroject Title : Production of monoclonal antibodies to

Salmonellae that causc enteric fover
Project Leader: Dr. Sutlipant Sarasombath, M.D., F.C.A.P,
Organization : Mahidol University, Thailand

Co-investligators 1. Dr. Napalawn Banchuin, M.D., Ph.D.

2. Mrs. Tassance Sukosol, M.Sc.

Project Consultants: 1. Dr.Pornchai Matangkasombut,M,D.,Ph.D.

2. Dr. J.F, Kearney, D.D.S., Ph.D.

Authorized Officer : Dr. Natth Bhamarapravati, M.D., Ph.D.

Rector, Mahidol Universi Ly
Total Project Budget: US$ 147,710.00 (B 3,988,980.,00)
Project Duration 4 years (June 10,1985-October 31,1989)
Reporting Period * January 1, 1988 - June 30, 1988

Budget Allocation for This Period : US$ 11,716, -
b 296,243, -


http:147,710.00

BACKGROUND

Enteric fever {(typhoid and paratyphoid fever) still
remains a major bul often underestimated public health
problem in less developed counlries  (LDC). Part. of the
explaination of this underestimation S due Lo the
difficulties of accurate diagnosis by Lhe Widal test and non-
availabtlity of  confirmatory  hemoculture in much  of  the
rural tropios, I'n dtmproving  the  gsituation, A Jow  cost,
simple, rapid and  aceurate diagnostic test that can be
alforded to be applicd wvidely and  can be  ecarrvied out  in
peripheral health care facilitics must be devigsed such  that
aceurate dingnosis con be o wmade  and proper treatment  given
and that o more  realistic epidemiological  picture can  be

monitorea,

This diagnostic test should represent an  improvement
over the standard Widal test and hemoculture, i.,e., no coross
reaclion with other enterobactarineceae  which  cause enterice
fever like illnesges, the requivement of single  specimen in
stead  of  poaired specimens,  and  aceurate resull in  the
patients with elinically proved enteric fever but have false
negalive  hemocul ture, Hence,  this  test  should provide
confident diagnosis with a single sample, preferrably in a
rapid, inexpensive and simple way. A logical approach 1is
that 1t should be accurale, sensitive and specific detection

of the baclerium products.

Several groups of investigators have tried several
immunological techniques, i1.c0., coagglutination (1,2), ELISA
(3.1) etce, for the detection of bacterial antigens in  serum,
urine and other bhody [(luids. Unfortunately all of the

efforts in this direction have met with the problems of
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precision, reproducibility and eross reactivities with other
enterobacterianceae.  This problems can be attributed mainly
to  the entibodies used na  onl yooconventional polyvelonal
antibodies have heen emploved.  The  variation of  bacterial
strains used to produce  antisera  and 1 he  uncertainty  ofr
absorption procedures in reducing cross-reactivities make it
almost impossible to  standardisze such  polyelonal  antiscra

and the regpective tests.,

For accurale and specifice delection of antigens of
Salmonel lac causing enterije fever, a  secure  and consistent
source of antibodies will he requ red, Properlty  delined
clones  of  hybridomn producing  monoclonal  antibodies to
selected epitopes prosent o rational approach Lo meeting
these requirements.  Once such o lonoes arce  ocharacterized  and
established, production of  poncents  of consistent quality
can be ensared and standard kils for oo rapid,  sensitive,
specilfic and inexpensive dingrostic test, i.e., ELISA can bie
producced  snd  the  molecular components  of the antigenicoe
structure among these Four specieog of Salmonellae  which aroe
specific to corresponding  established monoclonal antibody

can also be def ined,
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OVERALL OBJECTIVES
To produce mouse monoclonal  antibodies (mAb)  direeled
to species specilic antigensg of §. typhi, S.paratyphi A,
S.paratyphi U, S.paratyphi ¢ and common  anligens among
them but  not  cross reacting with other  ontoerobiace-
teriaceae  Lhat commonly cause enterie ffever like

illnesses.

To develop a rapid, sensitive, specific and inexpensive
immunological gl detecting  salmonella antigens in
urine and sera for the diagnosis of  enteric  fever and
identification of the causative species  for epidemio-

logical monitoring,

To produce test Kits that are simple and  suitable for
use  eoven  in o rural  areas  of  LDC  where scientific

equipments are nol readily available,

To identily molecular components of  the antigenie
structure of  salmcnellac which are specific Lo mAb

produced in 1,
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OBJECTIVES OF THLS PERIOD

To develop and produce mouse monoclonal  antibodies Lo
S.paratyphi 7, and to identily molecular  components  of
S.paratypht C which are  specific Lo the eslablished

mAbs (cont.).

To develop and produce another mouse monoclonal anti-
bodies to S.typhi and to identify molecular components

of S.typhi which are opecific to the established mAbs.
Further rvecruit the subjects, collect blood and urine
specimens for the colinical diagnostic trial of tLhe .

ELISA test kitsg.

To establish ELTISA test kits {cont.).



OBJECTIVE | : To develop and produce mouse monoclonal  anti-
bodics to S paratyphi C, and Lo identi £y
molecular components  of S.paratyphi ¢ which

are specific to established mAbs (cont, ),

The attempt to complete this objective in this period
was nol succesgf{yl, After another fusion, we could not find
the hybrid oloneg vhich were specilic only to S.paratyphi .
However, wve have tried ore more  fusion  aned hope  that the

desived hybrid clones will be obtained,



OBJECTIVE 11: To develop and produce another mouse monaccelonal

antibodies to S.typhi and to tdentify molecular
components of S.tvphi which are specific to the

established mAby,

MATERIALS AND METHODS

The procedures of hybridoma technology, screening,
identification and isotypice deltermination of mAbs,
tmmunobl ot technique  for  maAbs specificity testing and
identification of molecular components of S.(vphi, were the
Same as o previous  repord (progress  report. No. 1) . Only
diffevence from the previous report was  that the purified
protein antigen of 5, typhi vas  used  for  immunization of
BALB/¢ J mice in stend of the cluded one., This antigen was
prepared as ol lowe

Briefly, 500 m¢g of oruded protein extracted of
S.typhi (Barber protein, Bp) (1) in 7.3 ml of 25 mM  Ammonium
acetate buffer, pH 7.1 was passed through Sephades G-200, G-
Y00, and G-50 column.  The Froaclions of protein cluted  from
the eolumns which had molecular weight approximately  between
10-75 Kb vore colloctod, These  proteins  were  tosted  for
speciticity by ELISA will polyelonal rabbit anti-S.typhi  Bp,
anti-S.paratyphi A B, anli-S.paratyphi B Bp and anti-S.
paratyphi ¢ Bp, Two Tractions which showed Lhe begt
speciflic Lo anti-S, tephi Bp  were  selected  for affinity
chromatography, These fractions  contained proteing  with
molecular weight between 13-61 Kd (demonst rated by SDS-PAGE).

Purified rabbit 1gG, which ig specific to S.paratyphi
A Bp orv S.paratyphi B Bp or S.paratyvphi ¢ Bp we-e prepared
by using ammonium sul fate precipitation  and  DEAE-cellulose

column chromatography. The specific 1gG  was coupled to
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cyanogenbromide  activated  Sepharose 413 {(Pharmacia Fine
Chemicals, Uppsala, Sweden) and packed into 3 separate
column. Each of 2 geleated protein  fractions mentionoed
above  was  pagged Phirough thege 3 allfinity columns
successively.  The offfluent,  which  conbained the anligens
that vere not adsorped 1o any affintty column, was collected.
The specificity of ant 1gens in oeach of fluent were contirmed
by  FLISA  and vackiotumunoprecipitat ion against, polyelonal
rabbit anti-Sotvphi Dp, anti-S.oparatyphi 4 Bp, anti-5,
paratyphi B Bp  and =S paiadlyphi 0 b, There was
comparable =pecificitly belween the 2 ol aoent o,

Weoothen ddentilicd  snd concentrated  tho protain
content of each offiaent, Since v Finnlly had  only  smarl
amount of thig puritiod igen, we decided Yo use  affinit \S
chromatographs forp obtaining high vield of purificed antigan.
We immunized rabbits  with  this puvificed S typhi antigen,
obtained  the polyelannl rabhit anvi-S.typhi anbigen,
puriftfied rabbit g and coupled Yo cyvanogenbromide  activated
Sepharose TR (Pharmacia  Fine Chemicals,  Uppsala,  Sweden),
The crudod Bp antigon of Sotephi was  passoed through this
affinity column., The specific antigens adsorbed Lo the
column were cluted  out. and were o proconlirmed For S.typhi
specificity by ELISA against polyelonad rabbit ant I-purified
Sotyphi Tp, arti-purificd s, paratyphi . Bp, anti-purified
S.paratyvphi B bp and ani i-puritied  S.paratyphi ¢ Bp. The:
protein content in Lhe supernatant wag measured, lyvophilyzed

0
and kepl ot 4 C for immuniza ion of BALB/c J mice.
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Results and disgscussion

In this fusion, 10 hybrid c¢lones were selected.
(Table 1). These  olones  can be divided into 4 groups
according to their isolypes anag molecular wveight of  their
specific S.typhi protein antigens., Al 10 mAbs  are very
specilfic Yo S, (vphi, no cross reaction with other protein
antigens in the  panel by indirect FLISA (Table 1) and
Tmmunoblotting (Fig. 1-1).

The molecular  weight of  S.typhi protein antigens
which are specific to these mAbs ave 2060, 29, 40, 18, 52, >66
Kd (Fig. 1-1). The common and prominent bhands  among the 4
groups ave the proetein molecular weight of 43 and 52 Kd.,

These mAbs will be need in olinteal diagnostic  btrial
of the patients wilh enteric  fever in Lhe next reporting

period,

References
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Table 1. Four groups of !0 established monorlonal antibodies, demonstrate isotipe, molecular weight of specific protein
epitopes and ren~ticities to a panel of cruded protein ovtracted trom !2 bacterial strains.
measured at 105 nm.
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86.0 XK —

45.0 K —

24.0 K —

18.4 X —
14.3 K —

Immunoblot analysis of the Bp antigen from S.typhi
(lane 1), S.paratyphi A (lane 2), S.paratyphi B
(lane  3), S.paratyphi 0 {(lane 4}, S.cholerasuis
(lane 5), S.centeritidis (lane 6), S.hkrefeld (lane 9),
E.coli (lane 10), P's.pseudomallei (lane 11), and Y.
enterocolitica (lave 12). Each anligen was  run  in
SDS-PAGE, transgferred to a nitrocellulose membrane,
and reacted with «a mAb from gr. [I. Alkaline
phosphatase-labeled goat-anti mouse immunoglobulin

was used as a second antibody.
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Immunoblot analysis pattern of Lhe antigens shown

Fig. 1. All antigens were reacted with a mAb
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Immunoblot analysis pattern of the antigens shown

Fig. 1. All antigens were reacted with a mAb

gr, I11.
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Immunoblot analysis pattern of the antigens shown

Fig. 1. All antigens were reacted with a mAb

gr. IV,

in

from
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OBJECTIVE III: To recruit the subjects, collect the blood and

urine specimens for  the cliniecal diagnostic

trial of the FLTISA tegl kits {cont.)

Only few specimens could be obtained in Lhis period,

However, we have solved (he problem of  specimen defliciency

by collaboration with Dro M.M. Levine to get  the eclinical

specimens from Chile where the incidence  rale of  enteric

fever is about 5 timey higher than Thailand.



OBJECTIVE 1IV: To establish an

diagnosis of enterp

Our established modificd
ELISA which can detect microgram
testing ment ioned It the  proeyv
clinical trials of 3 cultaee Supe
and NIV 0 IDGFT arve spocific to
Sotephi, X1V SAZELD i apecifie
clinicoal specimens ffrom pat innls
very disappointed  regoalls that
anbtigen either in sorum o uri
ciLher the asany technigque wag no
of the 34 Kd protein and Vi epilo
in the olini-al specimens., Howe
problem by setling up the more se
Lo detect nanogram or picogram of
this technigque wilh Lhe old  ag

maAbg,

17

ELISA test kit for the

ic fever.

double  antibody sandwich

4,

ol antigen in the efficiency

lous  report was  used in
rnatant mAbg (X171 ZDTEG
31 Kd  protein antigen of

to Vi antigen) with (he
with typhoid fever. We  had
wve  enuld  not detect  any
ne o spesimens, This means
tsensitive enough  or  none

pes ol Sotvphi was  existed

ver, we oo oare  solving  thisg

nsitive ELISA which we hope

€

such antigen, and will use

we ] newly established

AR
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WORKPLANS FOR_THE _NEXT PPERTOD

tevelopment and  production of  monoclonal antibodies

to S.paratyphi c.

Identification of molecular components ol S.paratyphi C

which is specifiec to the established mAbs.
Further recruitment of the subjects and collection of
blood and urine specimens for Lhe clinical diagnostic

trial of the FLTSA test kitsg.,

Establisment of ELISA test kitg (cont.,).



