-

JX.’

PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau ’

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 4 :
A61K 39/00, 39/118, GO1N 33/535 Al

(11) International Publication Number:

WO 87/ 07147

(43) International Publication Date: 3 December 1987 (03.12.87)

(21) International Application Number: PCT/US87/01295

(22) International Filing Date: 28 May 1987 (28.05.87)

(31) Priority Application Number: 868,297

(32) Priority Date: 28 May 1986 (28.05.86)

(33) Priority Country: us

(71) Applicant: MUREX CORPORATION [US/US]; Post
Office Box 2003, Norcross, GA 30091 (US).

(72) Inventor: PAYNE, William, Jackson, Jr. ; 2680 Lan-
dington Way, Duluth, GA 30136 (US).

(74) Agent: BERNSTEIN, Jason, A.; Post Office Box 2003,
Norcross, GA 30091 (US).

(81) Designated States: AT (European patent), AU, BE (Eu-
ropean patent), BR, CH (European patent), DE (Eu-
ropean patent), FI, FR (European patent), GB (Euro-
pean patent), IT (European patent), JP,

LU (European patent), NL (European patent), SE
(European patent).

Published
With international search report.

(54) Title: METHOD FOR PRODUCING MONOCLONAL ANTIBODIES TO AN IMMUNOGENIC ANTIBODY-

ANTIGEN CONJUNCTION

(57) Abstract

A method for the preparation of a monoclonal antibody capable of recognizing the juncture of an antigenic determi-
nant and a corresponding antibody binding site when complexed to each other. Antigen may be subjected to limited prote-
olytic digest to obtain an immunochemically active fragment. Similarly, a monoclonal antibody directed against the anti-
genic determinant of interest is enzymatically cleaved to obtain the Fab or F(ab’), fragment. The two fragments are
combined so as to form a complex. This immunogenic complex is subsequently injected into recipient animal and the an-
tibodies produced recognize specifically the juncture of the immunogenic complex.




FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international appli-
cations under the PCT.

AT Austria FR France ML Mali

AU Australia GA Gabon MR Mauritania
BB Barbados GB  United Kingdom MW Malawi

BE Belgium HU Hungary NL Netherlands
BG Bulgaria IT  Italy NO Norway

BJ Benin JP  Japan RO Romania

BR Brazil KP Democratic People’s Republic SD Sudan

CF  Central African Republic of Korea SE  Sweden

CG Congo KR Republic of Korea SN Senegal

CH Switzerland LI  Liechtenstein SU Soviet Union
CM Cameroon LK SriLanka TD Chad

DE Germany, Federal Republic of LU Luxembourg TG Togo

DK Denmark MC Monaco US  United States of America

FI  Finland MG Madagascar

e



WO 87/07147 PCT/US87/01295

-4

¢
"5
10
15
20
£y

-1= -
METHOD FOR PRODUCING MONOCLONAL ANTIBODIES TO AN
IMMUNOGENIC ANTIBODY-ANTIGEN CONJUNCTION

FIELD OF THE INVENTION

The present invention relates to antibodies and methods for their
production. More particularly, the present invention comprises a
method for the production of monoclonal antibodies designed to
recognize the juncture between an immunogenic antibody:antigen

complex.

BACKGROUND OF THE INVENTION

In U. S. Application No. 6,790,077, which is incorporated by
reference in its entirety herein, an assay method is described in
which a first antibody recognizes and binds to an analyte, typically
an antigen, suspected of being in a solution. A Tlabeled second
antibody, a monoclonal, recognizes and binds preferentially to the
juncture between the first antibody, and any of the analyte present,
yet will not bind to analyte alone or antibody alone. The presence or
amount of Tlabeled material present is measured and the quantity of
analyte present determined. The assay is unique in that it is highly
selective: only material bound to the first antibody will be
recognized, and only the juncture will be bound by the second
antibody. This selectivity eliminates a substantial amount of false
or spurious signal resulting from the cross-reactive binding of
labeled antibody to materials other than the analyte or to analyte not

bound by the first antibody.
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SUMMARY OF THE INVENTION

The present invention relates to a method for the production of
monoclonal antibodies to a unique antigen. More particularly,
disclosed is a method for producing a monoclonal antibody directed
against the juncture of the idiotypic determinant of a first
monoclonal antibody and the antigenic determinant of an antigen when
the monoclonal antibody and the antigen are bound together,
comprising:  (a) providing an antigen of interest; (b) subjecting the
antigen to limited proteolytic digestion to produce one antigenic

fragment capable of binding to an antibody directed against the

antigen; (c) providing a first monoclonal antibody directed against
the antigen and/or antigenic fragment; (d) separating the Fab or
F(ab') 2portion from the Fc portion of the first monoclonal antibody;
(e) combining>the antigen or antigenic fragment and the Fab or F(ab')2
portion in a manner favoring the formation of an immunogenic complex;
(f) injecting the immunogenic complex of step (e) into a host animal;
and (g) obtaining the monoclonal antibodies directed against the
immunogenic complex capable of recognizing the juncture between the

antigen and the first antibody when complexed together.

DESCRIPTION OF THE INVENTION

The method of the present invention is useful for the production
of highly selective monoclonal antibodies to a unique antigenic
entity. Briefly, an antigen of interest is subjected to limited
proteolysis so as to provide, among other components, a fragment tﬁat

contains an active antigenic determinant. A monoclonal antibody
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directed against the antigenic determinant is cleaved enzymatically
and Fab or F(ab')2 and Fc fragments are separated. The antigen
fragment and the Fab or F(ab')2 fraygment are then combined so as to
produce a complex possessing immunogenic properties. Anima)
recipients are  immunized with this immunogen. Specific
antibody-producing lymphocytes are fused with myeloma cells and
monoclonal antibodies are selected. The resulting monoclonal antibody
will selectively bind to the juncture of the antigen and the antibody,
but not the individual components alone. ,

Analyte selection will dictate the extent of proteolytic
digestion. Typically, a small antigen, such as a hormone or drug, has
one antigenic determinant, i.e., a sequence of amino acids or a
molecular structure which is recognized by an antibody. The desired
epitope structure on a small antigen or antigen fragment has a higher
probability of being recognized than if present on a large antigen
with multiple antigenic determinants. Therefore, a large antigen may
be degraded into a smaller fragment, which under optimum circumstances
possesses only the antigenic determinant desired,

Limited proteolysis of antigens is an established procedure, and
discussed in greater detail in the Examples. Briefly, the antigen is
subjected to the action of a proteolytic substance under conditions
that allow the extent of degradation to be controlled. The products
of this proteolytic cleavaye are subjected to sodium dodecyl sulfate
("SDS") polyacrylamide gei electrophoresis ("PAGE") to separate the
protein fragments by size. Protein fragments are transferred to
nitrocellulose paper by the Western blot technique, which is wé}l

known 1in the art. Blots are developed using a specific monoclonal
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antibody in an indirect enzyme-linked immunosorbent assay ("ELISA") to
identify the polypeptide fragment that contains the antigenic
determinant., The identified fragment with the antigenic determinant
is purified by molecular exclusion chromatography, or alternatively,
by SDS-PAGE followed by electroelution.

A monoclonal antibody is used that 1is capable of binding to the
antigenic fragment, In order to reduce the size of the antigenic
fragment-antibody complex and to again make recognition of the
Juncture easier, the Fc fragment 1is removed from the antibody
molecule. In a syngeneic system, i.e., monoclonal antibody and

recipient animal, the immune complex consisting of a whole antibody

molecule bound to an antigen would be cleared by normal mechanisms
without generating the desired unique antibody(ies). In an allogeneic
or xenoyeneic system, removal of the Fc portion would eliminate
numerous potential antigenic  determinants. Cleavage can be
accomplished by one of several established techniques. The most
common technique uses the enzyme pepsin which cleaves the IgG molecule
Just below the hinge region, yielding a Fc¢ fragment and a single
F(ab‘)zfragment possessing a molecular weight of approximately 100,000
daltons and having two antigen binding sites, also called paratopes.
Alternatively, the antibody can be cleaved just above the hinge region
by using the enzyme papain, yielding a larger Fc fragment and two Fab
fragments, each with a molecular weight of 50,000 daltons and each
having a single antigen binding site. For the purposes of
illusiration only, the Fab fragment will be discussed in this

application.
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The F(ab')2 or Fab fragment can be purified by using either
molecular exclusion or affinity (Protein A) chromatoyraphy; both
methods are discussed in detail in the Examples set forth below.

In order to create the immunogen necessary for immunization an
antibody:antigyen complex must first be formed. The purified antigen
preparation possessing the desired antigenic determinant is combined
with the F;b fragment of the antibody under appropriate conditions,
i.e., pH, molarity and temperature. The ahtigenic determinant is
recognized and bound by the binding site of the Fab creating a more
exposed conjunction site with an  enhanced probability of
immunogenicity. It is this conjunction that will serve as the new
immunogen for the production of the conjunction binding antibody. The
compiex is purified by a means gentle enough to allow the complex to
remain intact;v for example, one appropriate method 1is molecular
exclusion chromatography, which will separate the complex from the
reactants based upon molecular size, |

Immunogenicity, the characteristic of a molecule or substance to
evoke a host immune response can be enhanced by various means.
Existing methods include chemical cross-1inking (glutaraldehyde) and
heat-induced aggreyation which might create a repeating polymeric
structure of the comp]ex.: The use of adjuvants and multiple
inoculations may also be used to enhance immunogenicity. These
methods are all well known in the art.

In order to produce the desired unique antibodies necessary for
the ihvention, it 1is requisite to use monoclonal antibodies for
production of the conjunction site. Moreover, in order to reduce ﬁhe

likelihood that the recipient animal will immunologically react with
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epitopes present on the Fab antibody fragment, it is preferable to use
a synyeneic system, i.e., any antibodies used to create the
conjunction site 1in the method should be produced from genetically
identical animals as those used to make the conjunction binding
antibodies. This reduces the possibility that a recipient will
process an antibody as a foreign antigen, such as a Balb/c mouse
recognizing a C57BL mouse antibody as foreign and producing antibodies
to the antibody, rather than to the antigen-antibody conjunction as
desired. .

Monoclonal antibodies are prepared essentially as described by
Milstein and Kohler (Nature, 256:495-497, 1975). The process is well
known and is reviewed 1in the Examples set forth below. Briefly, an
appropriate animal, such as a mouse, is injected with an immunogen,
such as the complex of antigen and antibody fragments. Subsequently,
the mouse is sacrificed and cells removed from its spleen are fused
with myeloma cells. Fusion results in the formation of immortal
hybrid cells, known as "hybridomas," which synthesize antibodies. The
hybridoma population produced 1is screened to identify the desired
antibodies. The hybridoma populations thus identified are cloned by
limiting dilution to isolate hybridomas derived from a single cell and
thereafter are designated as monoclonal hybridoma. The antiboéy
obtained via this procedura is the product of a single B-cell from the
immunized recipient animal that is generated in response to a specific
antigenic ~determinant identified on the immunogen. In the case

described it is the juncture which is recognized.

e
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In accordance with the process, the conjunction immunogen is
injected into a suitable animal, such as a mouse. The resulting
hybridoma cells are screened, such as by. Microtiter ELISA technique,
for the production of a monoclonal antibody that binds to an intact
(non-digested) antigen-antibody complex, but not the antibody or the
intact antigen alone.

The monocl&na] antibody thus produced can be utilized in an assay
procedure to bind to any complexed antigen:antibody present in the
reaction mixture. Either this monoclonal antibody or the complexed
monoclonal antibody can be tagged with one of manypossible labeling
materials, such as an enzyme, fluorescent, chemiluminescent,
bioluminescent, isotopic, ferromaynetic, or other common signal
generating material. As a result, the sensitivity of the assay
procedure will be high because of the unique selectivity of the
conjunction binding monoclonal antibody.

An alternative embodiment involves first forming a complex of
intact antigen and intact first monoclonal antibody. Then the Fc
fragment is cleaved from the antibody using pepsin or papain, followed
by Timited protolytic digestion of the antigen under conditions that
will not result 1in digestion of the bound antibody. The purified
product is then used as the new immunogen to be 1injected into the
recipient animal. Care must be taken to create reaction conditions
conducive to tné desired reaction. If the pH is too low dissociation
of the antigen:antibody complex is possible. Furthermore, because
papain and pepsin are relatively non-specific enzymes (other than the
action on sulfhydryl groups) there is the possibility of degradatfon

of the antiyen.

(e
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While the invention has been described in connection with a
preferred embodiment, it is not intended to 1limit the scope of the
invention to the particular form set forth, but, on the contrary, it
is intended to cover such alternatives, modifications and equivalents

5 as may be included within the spirit and scope of the invention as

defined by the appended claims.
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EXAMPLES

Example 1 i
Q

Using Chlamydia trachoﬁﬁtis major outer membrane protein

(MOMP) as the antigen:
A. Preparation of antigen frayment containing active antigenic
determinant:

1. Procedure for limited proteolytic digestion of antigen:
Purified (MOMP) eluted electrophoretically from gels is
dissolved at approximately 0.5 mg/ml in sample buffer

which contains 0.125 M Tris/HC1 at pH 6.8, 0.5% SDS,
10% glycerol, and 0.0001% bromphenol blue. The samples
are heated to 100°C for 2 minutes. Proteolytic
digestion is carried out at 37°C for 30 minutes by
addition of appropriate amounts of a particular
protease. Selection of protease and optimal conditions
are determined empirically for each antigen to provide
the desired digestion products. Among the preferred
proteases include, but are not limited to,

endoproteinase Glu-C from Staphylococcus aureus V8,

endoproteinase Arg-C from mouse submaxillary gland,

endoproteinase Tys-C from Lysobacter enzymoyenes, and

the 1ike. Following addition of 2-mercaptoethanol
and SDS to final concentrations of 10% and 2%,
respectively, proteolysis 1is stopped by boiling the

samples for 2 minutes. 20 to 30ul (10 to 15ug) of
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each sample is Jloaded into a sample well of 15%
acrylamide gel and the gel 1is run according to
accepted procedures. '

Identification of epitope-bearing portion of the
proteolytic digest preparation:

SDS-polyacrylamide gel electrophoresis of the digest is
performed. The preparations are transferred
electrophoretically to nitrocellulose paper using the
method of Towbin, et al, commonly referred  to as
Western blot. To identify the polypeptide fragment of
interest an ELISA 1is performed wusing a selected
monoclonal antibody.

Purification of chlamydia MOMP fragment:

The MOMP fragment 1is purified by SDS-PAGE and

electroelution.

Preparatioh of Fab antibody fragment

1.

‘Procedure for cleavage of antibody molecule:

(a) 0.5 ml Immobilized papain (pre-washed in buffer)
is added to 10 mg IgG in 1.0 ml freshly made 20 mM
NaH PO+ 20 mM cysteine HCl + 10 mM EDTA-Na, pH
6.2,

(b) Incubated 5 hours at 37°C with rocking.

(c) 30 ml 10 mM Tris-HCl, pH 7.5 1is added. The

reactants are mixed and centrifuged.

@&
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2. Procedure for purification of Fab antibody fragment:

(a) The supernatant is applied to a 5 ml Immobilized
Protein A column equilibrated with 10 mM Tris-HCl,
pH 7.5.

(b) The column is washed with 15 ml 10 mM Tris buffer,

pH 7.5, The protein eluded is Fab.

(¢) To recover Fc and undigested IgG, the gel is

washed with 0.1 M glycine-HCl, pH 2.8.
Preparation and purification of complex consistipg of
Chlamydia antigen fragment and Fab fragment:

Purified antigen fragment and Fab preparations are
mixed in a 20 mM phosphate buffer pH 7.4, with 150 mM NaCl.
The mixture is allowed to incubate for a period of time
until equilibrium is reached for the binding of the
components. The incubation time. is ﬁetermined by empirical
observation. When equilibrium has been reached the mixture
is subjected to molecular exclusion chromatography using,
for example, Sephadex G-75 superfine gel filtration beads
(Sigma, St. Louis, MO). Since the molecular weights of both
the antigen fragments and the Fab fragments are known,
fractions from a calibrated molecular exclusion column
containing the complex are easily 1located by determining
protein content using a spectrophotometric readiny at
280 nm. The appropriate fractions are pooled and may be
concentrated for use as an immunogen.

Preparation of monoclonal antibodies to purified conjunction

immunogen:

R e R A S T
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This antibody is prepared according to the accepted

procedure described by Milstein & Kohler (Nature

256:495-497, 1975).

The monoclonal antibodies are prepared by fusing spleen
cells, from a mouse immunized against- the chlamydia
antigen:antibody complex, with an appropriate murine myeloma
cell 1ine (P3X63-Ag8.653). The resultant product is then
cultured in a standard hypoxanthine, aminopterin, and
thymidine (HAT) medium. Immunoassays are utilized to screen
the specific antibodies produced by the growing hybridoma
cultures. Typical immunoassays that may be used include
microtiter ELISA and dot-blot ELISA. The first is done in
96 well microtiter plates and the second is done on strips
of nitrocellulose paper. The antibody alone, the antigen
alone and the antibody:antigen complex are applied to the
plates or paper as the antigen source for the conjunction
binding antibody. After the antibody of interest has been
allowed to react with the three potential antigen sources a
second antibody, i.e., enzyme conjugated anti-mouse IgG, is
added to 1indicate where the desired first antibody:antigen
complex and not the antibody or antigen alone will be
selected.

The immunized spleen cells may be derived from any
mammal, such as primates, humans, rodents (i.e., mice, rats,
and rabbits), bovine, ovine, canine, or the like, but the
present invention will be described in connection with miée.

The mouse 1is immunized by several injections of the

“h
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immunogenic complex generally over a period of several
weeks, When the mouse shows sufficient antibody titre
against the immunogenic complex, as determined by
conventional assay methods, it is given a booster injection
of the immunogehic complex, then sacrificed-and the spleen
is removed. The fusion is then initiated utilizing spleen
cells from immunized mice and an appropriate myeloma cell
line (For Example, P3X63-Ag8.653).

The hybridomas yielding antibodies specific for the
immunogenic complex are selected and cloned utilizing
standard methods. The monoclonal antibodies from the clones
are then tested to .determine their specificity for the
particular immunogenic  complex. Selected monoclonal
antibodies specific for the immunogenic complex are then
conjugated with an appropriate label. Amounts of antibody
sufficient for labeling and subsequent commercial production
are obtained from monoclonal hybridomas by the accepted
techniques, such as a batch or continuous tissue culture or
culture in vivo in mammals, such as mice. The monoclonal
antibodies may be labeled with signal generating material,
such as an enzyme, fluorescent compound, luminescent
compound, radioactive compound, ferromagnetic label, and the
like. Examples of enzymes utilized as labels are alkaline
phosphatase, glucose oxidase, galactosidase, peroxidase,
urease, and the like. Conjugation with enzymes can be

accomplished by any one of the conventional and accepted

e
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methods, such as the Staphylococcal Protein A method, the
glutaraldehyde method, the benzoquinone method, the

periodate method, or a biotin-avidin bridge.

Example 2
The procedures according to Example 1 are followed except
that in Step B the F(ab')2 antibody fragment is prepared rather
than the Fab fragment using the following procedure:
F(ab')zpreparation and purification:
(a) 0.25 ml Immobilized Pepsin (pre-washed in buffer) is
added to 10 mg IgG in 1.0 ml 20 mM sodium acetate
buffer, pH 4.5.
(b) Incubate 2 hours at 37°C’with rocking.
(¢) 3.0 ml 10 mM Tris HCl, pH 7.5 1is added. Mix and
centrifuge.
(d) Supernatant is applied to 5 ml Immobilized Protein A
column equilibrated with 10 mM Tris and HCl, pH 7.5.
(e) The column 1is washed with 15 ml 10 mM Tris buffer,
pH 7.5. The protein eluted is F(ab')z
(f) To recover Fc and undigested IgG, the gel is eluted

with 0.1 M glycine HC1l, pH 2.8.

Example 3
The procedure according to Examples 1 or 2 above is followed
wherein substituted for the antigen is thyroxine and step A is

eliminated, thereby permitting the use of the undigested

“h
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thyroxine molecule as the antigen with which it will form the

complex with the first monoclonal antibody, which itself is

directed against thyroxine.

Examples 4-7
The procedure according to Examples 1 or 2 is followed

wherein substituted for Chlamydia trachomatis is one of the

following antigens and substituted for the first monoclonal

antibody directed against Chlamydia trachomatis is a monoclonal

antibody directed against the selected antigen: Candida

albicans, Human T-Lymphotropic Virus - IIl, Giardia lamblia, or

glycosylated hemoglobin.
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WHAT IS CLAIMED:

1.

A method for producing a monoclonal antibody directed

. against the juncture of the idiotypic determinant of a first

monoclonal antibody and the antigenic determinant of an antigen when

said monoclonal antibody and said antigen are bound together,

comprising:

(a)
(b)

(c)

(d)

2.

providing an antigen of interest;

providing a first monoclonal antibody directed against said
antigen and/or antigenic fragment;

separating the Fab or F(ab')2 portion of the Fc portion of
said first monoclonal antibody by enzymatic cleavage;
combining said antigen and said Fab or F(ab‘é fragment of
said first monoclonal antibody 1in a manner favoring the
formation of an immunogenic complex;

isolating said immunogenic complex;

injecting the immunogenic complex of step (e) into a host
animal; and

obtaininy said monoclonal antibodies directed against said
immunogenic complex capable of recognizing the juncture
between said antigen and said first antibody when complexed
together.

The method of Claim 1 comprising the further step of

subjecting said antigen to limited proteolytic digestion to produce at

least one antigenic fragment capable of binding to an antibody

directed against said antigen.
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3. The method of Claim 2 wherein said antigen or said antigenic

proteolytic digest fragment and said Fab or F(ab'& fragments of said
monoclonal antibody are combined in a manner favoring the formation of
an immunogenic complex between the antigenic determinant of said
antigen or digest thereof and sajd Fab or F(ab')zfragments.

4. The method of Claim 2 wherein said antigen fragment
containing the desired antigenic determinant 1is identified comprising
the further steps of:

(a) performing polyacrylamide gel electrophoresis upon the

products of said 1imited proteolytic digestion;

(b) performing a Western blot on the product of step (a); and

then

(c) performing an immunoassay technique on the product of step

(b) wifh a monoclonal antibody.

5. The method of Claim 4 wherein the immunoassay technique of
step (c) is an enzyme-linked immunosorbant assay.

6. The method of Claim 5 wherein said first monoclonal antibody
is contacted with an effective amount of papain so as to cleave said
first monoclonal antibody into at least three fragments such that the
Fab fragments remain intact and retain their immunochemical activity.

7. The method of Claim 5 wherein said first monoclonal antibody
is combined with an effective amount of pepsin so as to cleave said
first monoclonal antibody into at 1least two fragments such that the
F(ab')2 fragment remains intact and retains 1its immunochemical
activity.

8. The method of Claims 6 or 7 wherein said fragments ére

purified by an affinity chromatography method.
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9. The method of Claims 6 or 7 wherein said fragment are
purified by molecular exclusion chromatography.

10. The method of Claim 2 wherein said immunogenic complex is
injected into a recipient animal so as to induce the production of
antibodies directed against said immunogenic complex. -

11. The method of Claim 10 wherein immune lymphocytes producing
said antibodies are removed and hybridoma cells producing monoclonal
antibodies are prepared thereto.

12. The method of Claim 1 wherein a syngeneic system of animal
recipients is used.

13. The method of Claim 12 wherein said monoclonal antibodies
are prepared for a murine recipient.

14. A method for producing a monoclonal antibody directed
against the juncture of the idiotypic determinant of a first
monoclonal antibody and thyroxine when said first monoclonal antibody
and said thyroxine are complexed together, comprising:

(a) contacting a first monoclonal antibody directed against
thyroxine with an effective amount of pepsin in a manner so
as to effect the separation of Fab from Fc fragments;

“(b) recovering the Fab fragment of step (a) by wusing
Staphylococcus Protein A affinity chromatography;

(c) combining said Fab fragment with an effective amount of
thyroxine in & manner favoring the formation of an
immunogenic complex;

(d) purifying the immunogenic complex of step (c) by molecular

exclusion chromatography;

5
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(e)
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contacting said MOMP with an effective amount of a protease
under conditions favoring the limited proteolysis of said
MOMP while retaining at least one intact active antigenic
determinant on said MOMP;

purifying the antigenic determinant of step (c);

contacting the said purified Fab or F(ab')2 of step (b) with
said purified fragment of said MOMP containing said
antigenic determinant in a manner favoring the formation of
an immunogenic complex;

purifying the immunogenic complex of step (e) by molecular
exclusion chromatography;

chemically cross-linking with an effective amount of
glutaraldehyde said immunogenic complex so as to enhance the
immunogenicity of said immunogenic complex by formation of
polymers of said immunogenic complex;

jmmunizing a Balb/c mouse recipient syngeneic with said
first monoclonal antibody of step (a) with the product of
step (g);

harvesting the spleen cells produced in response to said
immunogenic complex;

fusing said spleen cells of step (i) with an immortal
myeloma cell line; and

identifying and purifying the monoclonal antibodies that are
directed specifically against the juncture of said immune
complex of said MOMP and said first monoclonal antibody
rather than against said first monoclonal antibody ‘or

against said MOMP alone.
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(1)

15.

against the juncture of an antigenic determinant on
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chemically crosslinking with glutaraldehyde the immunogenic
complex of step (f) so as to enhance its immunogenicity by
formation of polymers of said immunogenic complex.

immunizing an animal recipient syngeneic with said first

monoclonal antibody with said immunogenic complex of step

(e);

harvesting the immune spleen cells produced in response to

said complex;

fusing said spleen cells of step (g) with an immortal
myeloma cell line; and

jsolating and purifying the monoclonal antibodies formed
that are directed specifically against the juncture of said
complex rather than said first monoclonal antibody or said
thyroxine alone.

A method for producing a monoclonal antibody directed

trachomatis major outer membrane protein ("MOMP") and the idiotypic

determinant of a different monoclonal antibody directed against said

MOMP when complexed together, comprising:

(a)

(6)

contacting a first monoclonal antibody directed against
said MOMP and derived from a Balb/c mouse with an amount of
papain so as to cleave the F(ab') 2fragments from the Fc
fragment;

recovering the F(ab')2 fragments of step (a) by using

affinity chromatography;

the Chlamydia

i
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