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REPORT

This contract was porposed to produce monoclonal antibody reagents
that could be used to identify individual antigenic variants of
Trypanosoma b. rhodesiense organisms. Variant specific monoclonal

antibodies can be used in a variety of studies concerning antigenic
variation,

The first efforts on the contract were to establish a monoclonal
antibody production laboratory and to establish assay techniques to be
used as screening procedures for the antibodies. This was accomplished
with the production of antibodies to WRATat 3 and 5 and reported in
the attached annual report.

The established techniques were then applied in a routine manner
to produce antibodies to other antigenic types. A listing of the
reactivities of the various monoclonal antibodies and the variant types
to which they react is shown in the attached copy of a publication.

In addition to these, antibodies were produced to WRATats 9, 10, 11,
15, 17, and 18.

The cell lines producing these antibodies have been sent to
Klaus Esser, Department of Immunology, WRAIR., Duplicate specimens will
be maintained by Dr. Campbell at the Centers for Disease Control in
Atlanta, GA. Antibodies from selected lines have been distributed
for collaborative experiments to Dr. Terry Pearson, University of Victoria,
ind Dr. George Cain, University of Iowa.

The production of some of the monoclonal antibodies in this
contract has been described in the following publication (attached):

Gary H. Campbell, Susan Griswold, George Cain, Janis Giorgi, and
Noel L. Warner. Monoclonal Antibodies to Antigens of T. Rhodesiense.
In Monoclonal Antibodies and T Cell Hybridomas, P. 323. ,

Eds. G. J. Hammerling, U. Hammerling, and J. F. Kearney. Elsevier/
North Holland, 1981
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6.3.4. Monoclonal antibodies to antigens of
Trypanosoma rhodesiense

GARY H. CAMPBLELL, SUSAN GRISWOLD. GLORGE CAIN, JANIS V. GIORGI and NOEL L.
WARNER

Division of Tropical and Geographic Medicine, and Immicbiologs Laboragores, Umversay of New
Mexico School of Medicine, Albuquergue (New Moo, .54

Introduction

Infection of a host with Atrican wrypanosomes can result in a varicty of chronic,
immunologically mediated consequences, including polsclonal stimulation, immu-
nosuppression, and immunopathological fesions[']. A major factor in the failure of
the humoral antibody response to control the infection is the ability of the organisms
1 undergo extensive changes in their glycoprotein surface antigens resulting ina new
wave of parasites which are not suscepuble to the previously induced antibody
responses ], 1t is therefore of considerable practical and basic research interest to
determine the mechanisms of such antigenic variation. One aspect of this is the need
to clearly define the various interal and external try panosome antigens of g range of
variant types, and this can be best approached by the use of hybridoma technology,

Monoclonal antibodies have now been produced which react with surface compo-
nents of organisms of different antigenic types, as well as 1o various internad
structures of the organisms. The eventual goal of this work is to use such monoclonal
antibodies o characierize trypanosomal antigens which may play a role in the
immunopathology of discuse and 1o provide monospecific reagents 1o identify
organisms of specitic variable antigen types (VATS).

Methods

The organisims used for these studies were derived from clones of ditferent antigenic

types of Trypanosoma rhodesicnse of the Walter Reed Army Ty panozoon antigenic
type (WRATA) scrodeme. WRATar 1-13 are clones produced as previousiy
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deseribed [ '] WRATats 1419 e clones of invpanosomes derived by Klaus M.
Esser, and are serologically distinet from the original 13 WRATuts. All clones of
specific VATS were stored as stabilates in 104 glyeerol at =70°C. Organisms were
passed for 4 days in irradiated (750 R) mice before isolation from blood on DES2
columns or betore use as an inoculum for non-irradiated mice.

Immunization of CSTBL/6) mice lor the fusion experiments was performed using
a protocol obtained from Klaus Esser by infeting mice intraperitoneadly with 10°
organisms ol a specific VAT, and giving 0.5 mg of the drug Berenil on day 10 to
cure the infection. From 2 weeks to 4 months Later, the mice were injected intrave-
nously with 0.1-0.3 mg of an antigen preparation eariched for the vuriant specitic
antigen|'].

P3/X603-Ag8 BALB ¢ mycloma cells were maintined i log phase growth in
Dulbecco’s minimal essential medivm (DMEM) with 10 % fetal calf serum (FCS),
and were fused with immune spleen cells tahen 3 days after the second antigen
injection, using the hybridoma fusion protocol of Kennett etal. [ ], Briefly, 107 X63
cells were fused with 10* immune splenic Iymphoid cells in the presence of po-
Iyethylene glyeol (A7, = 1000). Cells were pelleted by centrifugation and resuspen-
ded in 30 ml DMEM containing hypoanthine and thyviidine s aminopterin was
added 24 b later. Cells were plated into approvintatels 500 nacratiter wells (960
wells/plate). Hy poxanthine~aminopterin -thy midine (HAT) medium was changed in
the wells twice a week. When eell growih was visible at about 10 day s, the medium
was changed twice in one day. Supernatants were tested tor antibody 3 day s later.
Cells i antibody-positive wells were clored by Hinmuting dilution using thymocyvtes
frony BALB/c mice as feeder cells. Supernatant from wells containing growing
clones was again tested tor antibody activity . Antibody-producing cells were then
frozen in 100 DMSO and stored in hiquid nitrogen. Celt ines were numbered
according to fusion number (WRATW used for immunizationd, well number and
leter of the clone well,

Antibady assay of the supernatants was performed by an indirect fluoarescent
antibody assay using a minture of FITC rabbit anti-mouse 7§ globulins and aati-
mouse g-chain (Metoy Laboratories) as the second step reugent. Antigen slides were
made as athin film preparation of try panosomes isolated by DE-52 columns from the
blood of infected mice|*]. Organisms were suspended tn 3040 FCS in phosphaie-
bultered saline. Slides were made from saspeasions of organisms containing
mixture (75 %125 G0y of two antigenic ty pes. Supernatants from a fusion experiment
using (for example) WRATw 3 immune celis, were tested against slides containing
75 % WRATW 3 and 25 % of another WRATat type. Thus, when somie organisis
were positive and some were negative. variant antigenic specificity could be infer-
red. When all organisms were labeled, o non-vagant specitic type antigen was
presumably involved = usually e internal antigen
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Results

The primary objective of this work was to produce monoclonal antibody reagentstoa
variety of the available antigenic types of T, rhodesiense organisms of the WRAT:ut
serodeme. To this end. 50 fusion experiments have been performied. In some cases.,
cell lines producing antibody 1o the desired variable antigen type specificity were
derived from one experiment. In other cases, repeated fusions were required. in
many cases. several VAT-specific antibody-producing cell lines were derived. The
redundant cell lines were frozen tor later use. In most experiments, antibody reacting
against non-variant specific antigens was detected in addition to the variant specific
reactions.

The distribution of antibody against variant and non-variant specific antigens in
three representative fusion experiments is shown in Table 1. The proportion of
trypanosome-reactive cell lines was extremely variuble from experiment to experi-
ment.

The appearance of the variant specific reaction is shown in Fig. 1. The slide used
in this assay contained 75 % WRATat 14 and 25 % WRATut 11 organisms. Ap-

Fig. 1. Variant-specific fluorescence reactivity of monoctonal antibody 2113 146D The shide contained
aminture of 78 % WRATat 14 and 259 WRAT VLT shodesiense orgamsms, Note several unlabeled
organisms (presumed to be WRATae I rape),
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TABLE |

Trypanosme-specitic reactivity inindividual fusion experiments

TFusion No. No. wells growing! Neo. wells wath anti-tey panosome antibody
(WRATut type) No. wells plated
Variant-specilic Non-variant-specific
915) 33912 16 63
12412 K3/960 3
MNEEEI REDIR 8 2
S0y 154384 3 2
TABLE 2

Speciticity of prototype ant-T. rhodesiense hybridoma cell lines

Clone No, Spectficity
RURINRE WRATw 2
(327D WRATat 3
UNIITQ WRATw S
25mm17C WRATat 6
SHTISTG WRATw 7
ISR IR WRATw 8
12000D WRATw 12
003271 WRALat 13
NSRBI WRATat 14
ICL6)STE WRATa 16
RN UL WRATa 9
214N WAL NVS-even fluoreseence pattern (panel 2B)
2IINOTF NVS-central fluorescence (T nuclear) (panel 2F)
MIBELSNDH NVS-posterior fluorescence (panel 2D)
22019N036D NVS-granufar hine (pancl 2E)
232N 0D NVS-tlagellar (pancl 2C)

* For example, SGCH OB represents experiment Ne. SO prepared against WRATar 2, with prototype
clone bemg well 103 clone B,

N reters to nop-variant-specific reactivity.

proximately 73 % of the organisms fluoresced when tested against culture superna-
tant 2101 146D which was derived from a tusion using WRATat 14 organisms as
immunogen. This supernatant was not reactive when tested against any of the other
WRATats, and this variant-specific tvpe behavior was used to characterize all the
other VAT monoclonal reagents obtained (Tuble 2).

The monoclonal antibadies produced against non-variant-specific antigen showed
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several distinet putterns of immunofluorescence as shown in Fig, 2, Pancl A shows a
variant-specific reaction as distinguished by the non-fluorescing heterologous anti-
genic type. The sume even fluorescence is seen in panel B, however alf the orga-
nisms tluoresee, indicating non-variunt-specific reactivity. Fluorescence of the fla-
gellum is shown in panel C. Panel 1) shows non-variant specific fluorescence in an
clongated pattern in the posterior partion of the trypanosomes. This pattern varied in
the size of the elongated arca of fluorescence from organism to organisnt and from
one monoclonal antibody 1o another. It was the most abundant of the non-variant-
specitic patterns observed. being usually detected at least once in most fusion
experiments, Panel E shows a shightly granular patiern of fluorescence, oceurring as
a line opposite the flagellum, Reactivity as shown in panel F may be associated with
the nucleus.

Reagents have now been produced which atlow detection of specitic trypanosome
antigenic types in dried blood smears containing unknown antigenic types of orga-
nisms., Tuble 2 lists the protatype monaclonal reagents and their speciticity that have

been produced. To date, variant-specific monoclonal antibody has been produced to
11 antigenic types of the WRATat serodeme of 7. rhodesiense.

Freo 20 Patterns of reactivity of monoclonal antibodies against 7. rlodesiense . The slide contamed a
minture of 7584 WRATat T4 and 259 WRATat 11 trypanosomes, A shows variant-specitic reactivity of
200141460 B-F show duterent patterns of pon-sanant-specitic reactivity as described in the et using

prottype reagents hsted in Table 2
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Discussion

This work has demonstrated the ubility to produce monoclonal antibodies which
identity variunt-specific antigens of several antigenic types of T. rhodesiense orga-
nisms. In addition, the use of organisms prepared as a dried smear in an indirect
fluorescence assay has allowed the detection of monoclonal antibodies directed
against various morphological structures of the parasite.

The production of this range of hybridomas has been accomplished using mice that

were infected, cured, and boosted with trypanosomad antigens cluted from the
try panosomes. This circumyented the necessity for purified variant surface antigens
as used by Pearson etal. |*7]. The production of monoclonals having several different
reactivity patterns presumably relates to the use of heterogencous antigen prepara-
tion. ’

These reagents will be useful in a variety of studies involving the WRATat
organisins. A prime usage will be to identify the VATSs present in a smear of infected
blood. In this way the process of antigenic variation may be more definitively
monitored during chronic infection and thus help to uncover the complexities of the

host-parasite relationship.
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