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Field of the Invention.

The present invention is related to the field of Immunology
and in particular to the selection and use of antidiotypic
monoclonal antibodies (AB2) IgG type with the main
characteristic of being highly connected to the idiotipic
network and recognition of B and T human lymphocytes, which
are major participants in the immune response.

Accordingly the objective of this invention is to provide
antidiotypic monoclonal antibodies IgG type connected to the
immune network, able to interact with T and B lymphocytes and
able to exert an immunoregulatory effect.

Description of the Prior Art.

The immune response is mainly based on the antigen
stimulation of some determined B lymphocyte clones bearing in
the surface specific receptors for this antigen. T cells
have the ability of producing positive and negative signals
as a way of regulation of this process. However the immune
system regulation mechanisms are very complex as was

postulated by Jerne (Jerne NK (1974) Ann Immunol. Inst.

Pasteur 125, C:373:389) : the immune system can be “seen” as
an organized structure of antibody molecules and
interconnected lymphocytes by idiotipic directed
interactions.

Idiotypes in antibodies are defined as epitopes in the
variable regions in such a way each antibody presents
particular idiotipical determinants and among them the
antigen- antibody recognition region is included. The theory
¢f the idiotipic network emerges from the demonstrated fact

(Urbain .J (1976) Ann Immunol. 1237 C; 357) that the
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exert .an |ﬁnunqregulatory effect. Description of the Prior Art.

The™ ifmuneé response . is minly based on the antigen
stimul ati on of sonme determi ned B | ynphocyte cl ones bearing in t he
surface specific receptors for this antigen. T cells have the ability
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presents, corresponding antidiotypic occurs in a dynamic state that

could be perturbed during the course of immune response.

The theory of the idiotypic network proposed by Jerne in -
the seventies has implicit that the immune repertoire
contains and recognize all the possible antigens. Ignoring
the dicotomy between self and non self antigens, thus the
existence of autoreactive clones of lymphocytes occurs in a
physiological mode.

Studies performed in the last ten years have demonstrated
the presence of natural autoreactive antibodies in normal
subjects ( Avrameas.S., (1991) Immunol.. Today, 132C: 231:
236, Antin et al (1986), J Immunol. 136,505:510, Lundkvist
(1989), PNAS USA 86:5074-5078, Longtenberg .T (1989)J Exp
Med, 170:1347.1335)).

These experimental facts have prompted the concept that
considers the immune system as a highly connected network of
specific receptors ontogenically organized through the
internal references ( self recognition) philogenetically
selected for the maintenance of the homeostatic physiological
functions, and more than the normal defense against
infections In this sense recognition of the self is normal
and tolerance to the self and memory are not any more
considered clone properties as postulates by Burnet in his
clone selection theory ( Burnet F.M. (1956) London Cambridge
University Press) but they are emerging properties of the

immune network with an integral point of view (Coutinho. A
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;“““(Nody Lecognition region is included. The theory of the idiotipic
“petwor k' energes fromthe denonstrated fact (Ubain .J (1976) Ann
| munol . 1237 C  357) that the 2

i doti pic determinants in the i munogl obulin nolecule (ABl) are recognized
by antidiotypic antibodies (AB2) obtained against it. The binding
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.occurs in adynamc state t cou e perturbed during the course of
i mune respenskl0:63-81E) t heory of the idiotypic network proposed by Jerne

|n This new concept in relation to the immune system have had
its impact in understanding the basic mechanisms of
__autoimmune diseases and also in the new therapy approach
zanetti. M (1985) Immunol. Today 6: 299-302; Kaveri et al
(1991) Clin Exp. Immunol. 86:192-198; Kazatchine. D.M (1994) -

Immunol. Rev 139:79-107.

An amazing therapeutic effect with different
immunoglobulin compounds have observed in the wide variety
of systemic and organ specific autoimmune diseases that is
useful for the clinical validation of this new concept.
(Kazatchine et al (1993) Autoimmunity: physioclogy and disease
Wiley-Liss, Inc., New York).

IgG Immunoglobulin preparations are obtained from blood
pools of Thealthy donors representing the autoreactive
physiological network of antibodies. The reactivity analysis
in these preparations have demonstrated the existence of
antibodies interacting with idiotypes expressed 1in the
autoantibodies and autoantibodies per se (Rossi,et al (1988)
Clin Exp. Immunol. 74: 311-316; Rossi et al (1989) J Immunol.
143:4104~4108. Both types of reactivity are in high
concentration in the total number of IgG molecules that are
more connected than other molecules 1inside the pool (
Dietrich et al (1992) Eur J Immunol. 22:1701-1706).In this
way the immunoregulatory effect of these preparations justify
the design of new therapeutic strategies addressed to
restores the connectivity and diversity in the autoimmune
patient. Through this clinical value the concept of emergency

of autoimmune disease has been validated, through the fail in
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eygnties has inplicit that the itmune repertoire contains and
regogniZe <all ;the possible antigens. Ignoring the dicotony between self
and noh self antigens, thus the existence of autoreactive clones of

| ynphocytes occurs in a physiological node. Studi es perforned in the

| ast ten years have denonstrated the presence of natural autoreactive

anti bodies in normal subjects ( Avraneas.S., (1991) Imrunol.. Today, 132C:
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PNAS USA 86:5074-5078, Longtenberg .T (1989)J Exp Med, 170:1347.1335)).

These expercommciied auttsibvaliespronpted the concept that considers the
| rmune system as a highly connectgd net wor k. of _specific _rece % rs..
% g%?qles
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recogni tion)g, pid 0G8RRIY Calddbciated gangliosides was obtained, the

. antigen , classified as T cell independent self antigen (
EPO: No:0 657 471 Al) These Mabs are IgM type bearing
idiotypes able to activate the whole idiotypic network and
thus generating an antibody response in absence of the
antigen , i.e. they are recurrent idiotypes. These antibodies
have been previously described as recognizing specifically
the NeucAc GM2 ganglioside ( Alfonso. M et al (199%95)
Hibridoma 14(3): 209-216}).
| The present invention provides novelty in the generation
and selection of a panel of antidiotypic monoclonal
antibodiés ( AB2) against the original IgM antibody
recognizing ganglioside ’

From this panel a further characterization was performed to
one of the antibodies, named B7 showing it was an IgG2a with
medium affinity for the antigen ( Kd 10 E-8)and alpha type
even though this type, it was able to induce an antibody (
ABl1°) independent response in a singeneic model (Balb/C).

Surprising properties have been shown in the antidiotypic
antibody B7 studies: High idiotypic connectivity with
immunoglobulins of different species human B and T
lymphocyte recognition and the immunoregulatory effect on
previously activated B and T lymphocytes.

Up to know there isn’t any therapy proposing this property
in antiidioptype antibodies for the treatment of autoimmune
,and infectious diseases and cancer.

The novelty of the present invention consists in the

selection of the antidiotypic monoclonal antibodies IgG type
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sel'éct'ed foor the mai ntenance of the homeostatic physiological functions,
and-‘npre <than' the = normal defense against infections In this sense
recogn|t|on of the self is normal and tolerance to the self and nenory
are not any nore considered clone properties as postulates by Burnet in
his clone selection theory ( Burnet F.M (1956) London Canbri dge
University Press) but they are energing properties of the imune network

IR 50 Gl RORLOLOUL B OGNS hons, e ohei, rerigble
110: 63- 87) regibns R®VeCatcefitdrudedtiromdmad he anaume 1§ry@heafybaseahad
. their immunoregulatory effect.

Detailed Description of the Invention.

GENERATION AND PRODUCTION OF MONOCLONAL ANTIDIOTYPIC
ANTIBODIES HIGHLY CONNECTED TO THE IMMUNE NETWORK.

For the generation and production of monoclonal .
antidiotypic antibodies, the Mab against ganglioside is used
as immunogen with an immunization procedure is performed as
described elsewhere { European Patent Application 657 471
Al).

Mice with high titers of antidiotypic antibodies in serum
are reimmunized and three days afterwards the spleen 1is
removed and splenocytes are obtained. Antibody producing
cells can be obtained from any other organ if preferred.

These cells are fused with myeloma cells, cell fusion may
be performed according to any of the known methods and
thus hybridomas are obtained. This method 1is described in
detail in any of the procedures for this purpose.

The antibodies produced are assayed through any immuncassay
method preferably an immunocenzimatic method, in which the
supernatant are assessed for the presence of specific
recognition of the proper antigen. The antibody- antibody
binding is detected through a second antibody labeled with an
enzyme.

The supernatants are selected for their capacity of
blocking the antiganglioside Mab (El1) binding to the antigen
(Neu Ac "GM2) the supernatants in adequate concentrations are

incubated and then the El1 Mab with the antigen.
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disseases, ‘and al.so in the new therapy approach Zanetti. M (1985) . .

| munol.. Today 6: 299-302; Kaveri et al (1991) din Exp. |nmunol.
86:192-198; Kazatchine. D.M (1994) Immunol. Rev 139: 79-107. An

amazing therapeutic ef f ect with di fferent i munogl obulin conmpounds
have observed in the wide variety of system c and organ specific

aut oi mmune di @eeseshéhdesisedubgbuidofarhéhebeennsedbctedl padt cdanedf athi s
new concept, Kazat chine e, al (1993)_ Autoimu |t si ol and dj sease
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i.n these prepenetnetiodayen desroivss ¢wall ek rihet texipatopree amount of cells in
the peritoneal cavity of mice producing ascitic fluid in
which the Mab is produced in high concentration.

The antidiotypic Mabs obtained recognize different Mabs
anti gangliosides related or not related and also aré
characterized by not blocking the binding of the anti
ganglioside Mab to the corresponding antigen. |

PROCEDURE FOR THE EVALUATION OF THE IDIOTYPIC CONNECTIVITY
IN THE ANTIDIOTYPIC ANTIBODIES (IGG TYPE).

The evaluation of the idiotipic connectivity of
antidiotypic monoclonal antibodies of IgG type obtained
against the monoclonal antibody antiganglioside El
recognizing the Neuc Ac GM2 ganglioside is performed using an
indirect Immunoenzimatic assay in PVC plates. Plates are
coated with specific antigangliosides Mabs and non specific
Mabs of murine origin or any other species also human origin
Mabs are used for this purpose and IgG pool. The wells are
blocked during 1 hour approximately ar room temperature, with
PBS and Bovine serum albumin (1%) Followed by the addition of
the antidiotypic monoclonal antibodies in a concentration
range of 250 ug to 10 ug/mL during two hours in a humid
chamber at 37°C . The plate is washed at least 4 times ( PBS
) and the anti mouse Fc labeled with alkaline Phosphatases
conjugate is added during 4 hours. The substrate is added
after that time and the plate is read at OD 405nm.

Negative controls are included, i.e. other antidiotypic

monoclonal antibodies not connected to the idiotipic network.
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antibodies interacting with idiotypes expressed in the
aut'oanf i bodi es .and aut oanti bodi es per se (Rossi,et al (1988) din, p
"mrunol . 74: 311-316; Rossi. et al (1989) J | mmunol . 143: 4104- 4109‘ -~ B0 t h
types of reactivity are in hi gh concentration in¢ the t ot ak~hunber
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pool ( Dietrich et al (1992) Eur J |Inmmunol. 22 1701-1706).1n this way
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concept of energency of autoinmune. disease has been validated, through
the fail ifheir immunoregulatory effect.

Detailed Description of the Invention.

- GENERATION AND PRODUCTION OF MONOCLONAL ANTIDIOTYPIC
ANTIBODIES HIGHLY CONNECTED TO THE IMMUNE NETWORK.

For the generation and production of monoclonal .
antidiotypic antibodies, the Mab against ganglioside is used
as immunogen with an immunization procedure is performed as
described elsewhere ( European Patent Application 657 471
Al).

Mice with high titers of antidiotypic antibodies in serum
are reimmunized and three days afterwards the spleen 1is
removed and splenocytes are obtained. Antibody producing
cells can be obtained from any other organ if preferred.

These cells are fused with myeloma cells, cell fusion may
be performed according to any of the known methods and
thus hybridomas are obtained. This method is described in
detail in any of the procedures for this purpose.

The antibodies produced are assayed through any immunoassay
method preferably an immunoenzimatic method, in which the
supernatant are assessed for the presence of specific
recognition of the proper antigen. The antibody- antibody
binding is detected through a second antibody labeled with an
~enzyme.

The supernatants are selected for their capacity of
blocking the antiganglioside Mab (El) binding to the antigen
(Neu Ac "GM2) the supernatants in adequate concentrations are

incubated and then the El Mab with the antigen.
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the regul atory network in the variable regions of the connec;t\ed
anljbodles° -In previous research a panel of nnnoclongl;ag?fbodles

agai nst tumor associ ated gangl i osi des was obtained,% ‘the antigen ,
classified as T cell independent self antigen EPO No: 0 657 471 Al) These
Mabs are I gMtype bearing | di otypes able to activate the whole idiotypic
network and thus generating an anti body response in absence of the

antigen , i.@ndeh@hedlde Jig@d MEHriiddmat WRES bebhe o 1atitieldoGinels cldnddée deen
previ ously descrl bed as recogni zing specifically the NeucAc GW
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The. present | nvent| pI’OVI dz Eu novelty, i %’ét he generation and selection
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further characterization was perforned
the peritoneal cavity of mice producing ascitic fluid in
which the Mab is produced in high concentration,

The antidiotypic Mabs obtained recognize different Mabs
anti gangliosides related or not related and also are
characterized by not blocking the binding of the enti
ganglioside Mab to the corresponding antigen.

PROCEDURE FOR THE EVALUATION OF THE IDIOTYPIC CONNECTIVITY
IN THE ANTIDIOTYPIC ANTIBODIES (IGG TYPE). |

The evaluation of the idiotipic connectivity of
antidiotypic monoclonal antibodies of IgG type obtained
against the monoclonal antibody antiganglioside El
recognizing the Neuc Ac GM2 ganglicside is performed using_an'
indirect Immunoenzimatic assay in PVC plates. Plates are
coated with specific antigangliosides Mabs and non specific
Mabs of murine origin or any other species also human origin
Mabs are used for this purpose and IgG pool. The wells are
blocked during 1 hour approximately ar room temperature, with
PBS and Bovine serum albumin (1%) Followed by the addition of
the antidiotypic monoclonal antibodies in a concentration
range of 250 ug to 10 ug/mlL during two hours in a humid
chamber at 37°C . The plate is washed at least 4 times ( PBS
) and the anti mouse Fc labeled with alkaline Phosphatases
conjugate is added during 4 hours. The substrate is added
after that time and the plate is read at OD 405nm.

Negative controls are included, i.e. other antidiotypic

monoclonal antibodies not connected to the idiotipic network.
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oné’ of “t he antibodies, named B7 showing it was an |gGa with rmedium " °
affinity for the antigen (.Kd 10 E-8)and al pha type even though this.:

f'ype, ‘it was able to induce an anti body AB1') independent response in-a
si ngenei ¢ nodel (Bal b/C). Surprising properties have been shown in the
antidiotypic antibody B7 studies: Hgh idiotypic connectivity wth
I mmunogl obulins of different species human B and T

| ynphocyte regognition and the i nor gulat effect o revi ousl

act | vated B alte = 15 MOnoG] g L g PRELES, §ﬁnfl‘§‘ﬁ§e$ PR e

proposi ng t Ao LRET the a&f%eklehe“ ogﬁyp@o@{gg bodiresof Ok rblie 41 Of
The

aut oi mune , and 1 nfectious di seases and cancer. novelty

present |nypam1em agdnshetix ddrrdslp@nsleh@ctﬂmn@nttsbadarﬁlsb oie/cpmc_mlze

monocl onal éggllﬁﬁﬂéis g%glt ?gG obtained from human healthy donors,
indicating the high connectivity of these Mabs recognizing
the idiotipes in the variable regions of immunoglobulins of
other species,

PROCEDURE FOR THE EVALUATION OF DIFFERENT SPECIES B AND T
LYMPHOCYTE RECOGNITION BY THE ANTIDIOTYPIC MABS ( AB2) -IGG
TYPE IDIOTYPICALLY CONNECTED.

The evaluation of the recognition of B and T lymphocytes
from different species ( mouse, rat monkey and human) by the
antidiotypic Mabs( AB2) IgG type idiotypically connected is
performed by an Indirect Immunofluorescence assay in a Flow
cytometer.

B and T lymphocytes from different species are isolated by
the Ficoll gradient technique from peripheral blood and other
lymphoid organs

(spleen, lymph nodes and peritoneum) according to the
species studied. The cell ring 1is isolated and the cell
counting is done with a Neubauer chamber.

The cell suspension ( 200 ul) is incubated in a humid
chamber during 30 minutes together with the antidiotypic Mab
(AB2) . Positive controls are added { ior t3 or ior t4) in
established conditions and a negative control 1is also
included. A proper conjugate that could be anti mouse FITC or
RPE is added and incubated during 30 min. and after that time
the sample is measured in the Flow cytometer.

PROCEDURE FOR THE EVALUATION OF THE BIOLOGICAL EFFECT OF
ANTIDIOTYPIC MABS (AB2) IGG TYPE IDIOTIPICALLY CONNECTED ON
THE B AND T LYMPHOCYTES IN VITRO.
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hﬁﬁﬁf}féohnected to the i mune network through their variable regions able
t-e~intergact” w tth human B and T | ynphocytes and their immnoregul atory

effect. Detailed Descripti.on of the Invention. GENERATI ON AND
PRODUCTI ON  OF MONOCLONAL ANTI DI OTYPI C ANTI BODI ES H GHLY CONNECTED TO
THE | MVUNE NETWORK. For the generation and producti on of

s i mimogent O (At THIRAT 1 h T oCRA G 1 T F ol tad aBSeF VRS
i Tors of LT B e ne e and (hree days
af t er war dslyhphspyteen 65 angmusta Andpsplienocsytedlapeocdbferatdon Aassbpdy
Producing ;e e St Samed by SHoThimidine dnkoToacatiogan f preferred.
The Mononuclear peripheral cells are isolated through a
Ficoll gradient technique. The cells in amount of 100000 per
well are incubated with the proper medium with 10 % serum in
microplates . Lymphocyte activators as "PHA in a
concentration that can be 5 ug/ mL, Con A in the same
concentration and PWM in the same concentration are added
to the incubation in the presence of different concentrations
of the antidiotypic Mabs ( 300 ug to 15 ug/ mL).
Controls are included in the assay , activators only, or
lymphocyte cells only. Cultures are kept dur;ng 72 hours in a
5 % CO2 humid atmosphere at 37 oC.
3 H-Thymidine is added ( 1 uCi, 23 uCi/ mmol) to each well
6 hours before the culture is arrested. Cells are harvested
and 3 H-Thymidine is measured by a beta counter ( LKB
Sweden) .
The highly connected antidiotypic mabs are able to suppress
or enhance the stimulation of previously activated B and T
lymphocytes of any species. The antidiotypic Mabs not
connected are not able to exert this effect.
PROCEDURE FOR THE EVALUATION OF THE BIOLOGICAL EFFECT OF
ANTIDIOTYPIC MABS (AB2) IGG TYPE IDIOTIPICALLY CONNECTED ON
THE B AND T LYMPHOCYTES IN VIVO ON DIFFERENT ANIMAL MODELS
FOR AUTOIMMUNE DISEASES, INFECTIOUS DISEASES AND MALIGNANT
NEOPLASM’S.
The in vivo biological effect of Antidiotypic Mabs ( AB2)
IgG type idiotipically connected on the B and T lymphocytes

for autoimmune diseases, infectious diseases and malignant
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accordlng

obt ai ned. ThIS met hod is described in detail in any of the procedures for

to-any of the known nethods and thus hybridomas are

t hi s-purpose. The anti bodi es produced are assayed through any
| rmunoassay nethod preferably an innunoenzinatic met hod, in which the

super nat ant

are assessed for the presence speC|f|c recognition

of the proper antigen. The_ anti bod

anti bod b|nd tected. t h
a second arft§ N &pel ed'dF t h 5.‘ﬁa¥8ﬁ39m3 “5){“? A]“B%‘elr’%lnge s e rgg?ed
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ant i-gen

t he super nat ant I n adequat e concentrations are

i ncubat ed awak t heredt heoEl eddbuatddn Bife HMabi gefifects in the autoimmune

diseases. This animal develops the Disseminated Lupus
Erythematosus (DSL).

MRL/lpr/lpr mice are intraperitoneally injected with high
doses of the B7 antidiotypic Mab according to the following.
s¢cheme: 1 mg/ mouse, three times a week, initiating the
treatment 24 hours after the birth of the animal .and
maintaining it during 4 weeks.

Also a low dose regime is evaluated with 100 ug of the
antidiotypic Mab at the time of the animal birth.

The therapeutic effect is measured through several aspects:

the delayed in time of the clinical signs appearance( skin

lesions lymph nodes ); through the increase of animal

survival and also through the variation of any biological
parameter considered as indicator ( Proteinuria, anti DNA
autoantibodies). A control group of non treated animals was
used to establish the comparison.

The evaluation of antitumor effect was performed using an
experimental animal model. Mice ( C57BL/C) with =xenografted
lung tumor cells ( RL-67) were treated with different doses
of the antidiotipic Mab according to the following scheme: 1
mg/ mouse, three times a week.

The therapeutic effect is measured through the comparison
of survival curves of treated animals versus the control.

The biological effect of the antidiotypic Mabs in
infectious diseases was assessed using Balb/C mice

previously infected with a clone of Plasmodium Chabaudi.
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67" ."Ohce the desired hybridoma has been sel ected and cl oned at - least’™ T

twi-ce by li'mting dilution, the resulting Mab can be

cul ture techniques. One nethod can be inocul ating the proper amount

cells in

the peritoneal cavity of mce producing ascitic fluid i

which the Mab is produced in high concentration. The antidiotypic

obt ai ned

recognize different Mabs anti gangliosides related or
rel ated and alCeagmxyeAddRar 4t &ti z&H By °Ad? 8‘1

produced by severalt

of
n
Mabs

EVALUAT! ON I AT GFUBFE CBRRECT 1 .S | NP ARYP Bl OTIBI  ANk! BB s

(1 GG TYPE).

treHt®ed M0 0118kingt BBerap&h it PiShemeONNECtiVity
1) A total dose of 800 ug injected in successive doses

300,100,200,and 200 ug intraperitoneally during one week.

of

of

2) A high total doses of 3 mg was administered in 4 weekly

injections( two of 1 mg and followed by two of 500 ug)

a

control group received 0.2 mL of saline solution in the same

scheme.
Capacity for delaying the clinical signs appearancé

evaluated comparing the control versus the treated group.

is

PROCEDURE FOR HUMANIZATION AND REDUCE IMMUNOGENICITY OF THE

MURINE B7 MONOCLONAL ANTIBODY.

B7 Mab was modified in order to decrease its
immunogenicity with a procedure (according European patent
bulletin # 1996/10 under publication no 0699755) which
simultaneously reduces immunogenicity of the rodent-
monoclonal antibody while preserving its binding
properties in their entirety. Since the antigenicity of an
immunoglobulin is dependent on the presence of T-cell
antigenic peptides onto their sequence, the immunogenicity
of a xenogenic or allogenic antibody could be reduced by
replacing the residues included onto the T-cell antigenic
sequences which differ from those usually found in another
mammalian species antibodies. Of course, the replacement
of residues do not include those involved in to the
canonical structures or in the Vernier zone. This
judicioué replacement of residues have no effect on the
structural determinants or on the interdomain contacts,

thus, ligand binding properties should be unaffected as a
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antti-di of ypi ¢ nonocl onal anti bodies of 1gG type obtained against t he.’
nppocl onal:" anti body ant i gangl i osi de El recognizing the Neuc Ac GW
ganglioside is perforned using an indirect |Imunoenzimtic assay in PVC
plates. Plates are coated with specific antigangliosides Mabs and non
specific Mbs of murine origin or any other species also human origin
Mabs are used for this purpose and 1gG pool. The wells are bl ocked during
1 hour approximately ar roomtenperature, with PBS and Bovi ne serum
al bum n ( 19%FoRsetieewae byo f hea Heriiatiiomsof whileh agei dilémypre nbRoctbRal

ant i bodi es in,abfoncentrat'on range ofd250 ug to 10 ug/nL during two
hours in a HBRATEPLEhERBHETD atFeRY I THESHCACE i s washed at |east 4 tines (

s adted duri N5 4 HrL T R R o VAT aF PO T e and e
plate is readTht CPréBéntn procedure makes use of the available
sequence data for human antibody variable domains compiled
by Kabat et al., “Sequences of proteins of Immunological
Interest” Fifth edition., Bethesda, Maryland; National
Inst. of Health, 1994.

In the first step the variable domains of the murine B7
heavy or light chain are compared with those corresponding
variable domains of the human seguences.

The comparison is made by an automated-computerized
method (PC-DOS HIBIO PROSIS 06-00, Hitachi.). The most
homologous human variable regions are ‘then compared
residue for residue to the corresponding murine regions.
This will also define the human subgroup to which each’
mouse sequence most closely resembles.

(2) - Prediction of T-epitopes.

In the second step, the two homologous variable region
sequences, mouse and human are analyzed for prediction of
T-antigenic sequences.

The algorithm AMPHI (Bersofsky et al., The Journal of
Immunology 138: 2213-2229, (1987)) predicts & Helical
sequences. The algorithm SOHHA predicts the strip of helix
hydrophobicity (Elliott et al., J. Immunol. 138: 2949-
2952, (1987)). These algorithms predict T-cell presented
fragments of antigenic proteins.

(3) Analysis for immunogenicity reduction.

Those residues in the mouse framework which differ from

its human counterpart are replaced by the residues present
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Negat i-ve controls are included, i.e. other antidiotypic nonoclonal
anti-bodi es.not -connected to the idiotipic network.

7 hi ghly connected to the i mmune network through their variable regions
ableto interact with human B and T | ynphocytes and their inmunoregul atory
effect. Detailed Description of the Invention. GENERATI ON AND
PRODUCTI ON OF MONOCLONAL ANTI DI OTYPI C ANTI BODI ES H GHLY CONNECTED TO
THE | MMUNEINETWERKuman Rguntehpartgefbdat isortchand ocgnaguenilon witdf

nonocl onal %ntidiotg ic antibodies, the Nab agai nst angliogi@e I s used
s i minogthoRFt Re SRR R LSR| BFE ocdtur i A7 Jaea6r dedugaces
. Finally, replacement of those residues responsible for
the canonical structures or those involved in the Vernier
zone could have a significant effect on the tertiary
structure. Hence, they can not be included in the
replacement. Additional information about the influence of
the proposed replacements on tertiary structure or the
binding site, could be obtained from a molecular model of
the variable regions. |

(4) The method for constructing and expressing the
altered antibody.

The following procedures are used to prepare recombinant
DNA sequences which incorporate the CDRs of the murine
mAb, both light and heavy chains, into human, frameworks
that can be used to transfect mammalian cells for the
expression of recombinant antibody less immunogenic and
with the antigen specificity of the animal monoclonal
antibody:

a.-) mutagenesis and assembly of variable region domains
including CDRs and FRs regions. The PCR-mutagenesis method
(Kamman et al., Nucleic Acids Res. 17: 5404-5409, (1989%9) )
is preferably used to introduce the changes at different
positions.

b.-) preparation of an expression vector including one
variable region and the corresponding human constant
region which upon transfection into cells results in the
secretion of protein sufficient for affinity and
specificity determinations.

c.-) co-transfection of heavy and light chain expression

vectors in appropriate cell lines.
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described el sewhere ( European Patent Applfcation 657 47T AN . Mce
wi. t.h--hi.gh -ti ters of antidiotypic antibodies ink §hnﬁhsa&ﬁkﬁﬁ$§punized and

t'hree 'days afterwards the spieen is renoved a ' are obtai ned.
Anti body producing cells can be obtained from{#g i mfan i f
preferred. These cells are fused with nyel oma ce ) fusion may be

performed according to any of the known nethods and thus hybridomas
are obtai ne This_nmethod is described {p _detail in any of th r ocedur es
for this purpbs®F aP%%he aﬂ??fﬁdiBgepFSEHCEHpﬁfgagggﬁﬁe r?h?%ﬁg%g%%y

i munoassayy, ERTERJ AEHRLAN] Y180 bPBUNOENSh MBThe RinAds idreitigdnt he
supernat ant” are assessed for the presence of specific recognition of the
proper antagehyzddebpnahpodethadt ifoadyhureindigly ¢capaletecfed bhndimh a

second anti body | abeled with an
to specific antigens.

Example 1: Generation and production of monoclonal
antidiotypic antibodies ( AB2) highly connected to the immune
network against the E1 Mab obtained in the syngeneic model.

The Mab against ganglioside (. El Mab) is used as
immunogen in Balb/C mice ( 6-8 weeks old) with - an
immunization procedure performed as described elsewhere (EP
No:0 667 471 Al).

Mice with high titers of antidiotypic antibodies in serum
are reimmunized and three days afterwards the spleen 1is
removed and splenocytes are obtained.

These cells are fused with myeloma cells, fusion 1is
performed according to the method described by Kholer and
Milstein with some minor modifications (Nature (1975)
256:495-497) and hybridomas are obtained. Murine splenocytes
are fused with the non secretor murine myeloma cells
P3/X63Ag66.5.3 in a rate 10:1 in 0.5 mL of fusion media
containing PEG

(3000-5000) .

The antibodies produced are assayed through any immunoassay
method, in which the supernatants are assessed for the
presence of specific recognition of the proper antigen. The
antibody-antibody binding is detected through a second
antibody labeled with an eniyme.

The ‘éupernatants are selected for their capacity of
blocking the antiganglioside Mab (El) binding to the antigen
(Neu Ac GM2) the supernatants in adequate concentrations are

incubated and then the El1 Mab with the antigen.

FAD
HAS Do
.

i inE LAl




enzyne.. The supernatants are selected for their capacity of

bl-eeki pg, t he antiganglioside Mab (El) binding to the antigen (Neu Ac GW)
t he supernatants in adequate concentrations are incubated and then the E1
Mab with the antigen. 8 Once the

desired hybridoma has been selected and cloned at |east twice by limting
dilution, the resulting Mab can be produced by several culture techniques.
One net hod cafihbe dmuiclilcttyimig t Mebpr aper ansrldctofd ceélfl sthey trieeogeizedneal

cavity of mce groducin ascitic fluid_in  which the Mab isd{)roduc din
hi gh concenfitdfpognt M art Bk ofFpEe 1RABECBIEE IS eBgriitte IFFREFENt

Mabs (Figure 1) and also they are characterized by not blocking
the binding of the anti ganglioside Mab to the corresponding
antigen. The hybrid 4B7 was cloned twice and the resultant
Mab was the antidiotypic Mab B7 an IgG2a class.

Example 2: Procedure for the evaluation of the idiotipic
connectivity in the antidiotypic antibodies (IgG type). .
The evaluation of the idiotipic connectivity of
antidiotypic monoclonal antibodies of IgG type obtained

against the monoclonal antibody El that recognize the Neuc Ac

GM2 ganglioside is performed using an indirect
Immunoenzimatic assay in PVC plates {( 96 wells, High Binding
Costar). Plates are coated with specific antigangliosides

Mabs including the one used as immunogen the El1 Mab, and non
specific Mabs in carbonate -bicarbonate buffer. The wells are
blocked during 1 hour at room temperature, with PBS and
Bovine serum albumin (1%) Followed by the addition of the
antidiotypic monoclonal antibodies in a concentration range
of 250 ug to 10 ug/mL during two hours in a humid chamber at
37°C . The plate is washed at least 4 times ( PBS ) and the
anti mouse Fc labeled with alkaline Phcsphatase conjugate is
added during 4 hours. The substrate is added after that time
and the plate is read at OD 405 nm.

Negative controls are included, i.e. other antidiotypic
monoclonal antibodies not connected to the idiotypic network.

The supernatants of different hydrides producing
antidioﬁypic Mabs recognized the variable regions of the
antiganglioside related Mabs, recognized non related IgM of

Balb /C origin Mabs, and also neonatal Mabs. (Figure 1).
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aﬁf{tdéhﬁfiosides related or not related and al so are characterized by not
bl ocki ng't'he binding of the anti ganglioside Mab to the correspondi ng

anti gen.

PROCEDURE FOR THE EVALUATI ON OF THE | DI OTYPI C CONNECTI VI TY

THE ANTI DI OTYPI C ANTI BODI ES (1 GG TYPE). The eval uation of t he

idiotipic

connectivity of antidiotypic nonocl onal antibodies of

type obtained against the nonocl onal ant i body anti gangl i osi de

i Zi Ne QR .. ligside i f d. usi i.ndi rect
[ mrunoenzi narte AAEAFIOEVRIE" RORPSLSnap aREeoard BLokYEeR WHE PR &
anti gangl i asi fesi dYRRSpiand dipmetRe Gl i C re%@ﬁiQEn&UEEé‘ei@Iénybé)rir@%é)t her

species also human origin Mbs are uSed for this purpose an

| gG pool

The wel | s araxrididleckeshihns ngof hber aappgexipiateligearelebadt Mapey at uran
with PBS and Bovjne serumalbumn (1% Followed by the addition _of the
antidiotypi%gﬁﬂﬁﬁtﬁgﬂﬁl° n??LBZﬁegrlg a Mgheenerdiigdso neonatal Mabs

with an affinity of 10" M.( Figure 2).

Exanple 3: Characterization of human myeloma.
immunoglobulin { IgG) idiotypes recognition and in the
therapeutic IgG preparation by the antidiotypic Mabs

idiotypically connected.

The capacity of recognition of the human myeloma
immunoglobulin (IgG) idiotypes ( variable regions) by the B7
Mab was evaluated .

For this purpose an Indirect Immunocassay 1is used ( 96

I'N

| gG
El

wells, High Binding Costar). Plates are coated with different

IgG fractions or their fragments

( obtained according Colligan. E.J et al, Eds (1995)
Current Protocols in Immunology). The wells are coated with
myeloma proteins in carbonate-bicarbonate buffer and blocked
during 1 hour at room temperature, with PBS and Bovine serum
albumin (1%) Followed by the addition of the antidiotypic
monoclonal antibodies 1in a concentration range of 380 ug to
11 ug/mL during two hours in a humid chamber at 37°C . The
plate is washed at least 4 times ( PBS ) and the anti goat Fc
region labeled with alkaline Phosphates is added and
incubated during 4 hours. The substrate is added after that
time and the plate is read at OD 405 nm.

The B7 antidiotypic monoclonal antibody recognized the

variable regions
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raiige of 250 ug to 10 ug/nL during two hours in a punid “chanber at

37[err] C .~ "The-plate is washed at |east 4 tinmes ( hees Has BebnRigglacanit | noUSe
Fc |l abeled with al kal i ne Phosphatases conjugate is i i 4 hours.
The substrate is added after that tinme and the pl i || | D 405nm
Negative controls are included, i.e. other antidiotypic nonoclonal

anti bodi es not connected to the idiotipic network.
The antijdiiRkypes) mppcianal iantitwdhamnagongiddenad Cammeedbsbuliatogni ze
the different antibodies comng fromdifferent species and their

cor r espond{Rignifrea@ientosined aiugoneedepsi pot idiotipically connected did

9

[V

not show any reactivity with this IgG fractions ( Figure 4).

The supernatants of other hydrides producing high

connected antidiotypic Mabs recognized the variable regions

of the IgG human myeloma proteins. The recognition profile
was different for each IgG human myeloma protein. (Figure 5).

The B7 antidiotypic monoclonal antibody also recognized the
variable regions (idiotypes) present in the human myelpma
immunoglobulins fragments (Figure 6).

Moreover the recognition specificity was evaluated through
a competence assay for the recognition of the human myeloma
IgG by the B7 Mab and different concentrations of the
therapeutic human IgG the experiment was performed as
followed:

Different concentrations of the therapeutic human IgG were
incubated overnight with a fixed concentration of the B7 Mab
(95 ug/mL) after that time this mixture was incubated with
the human myeloma IgG using the immunoassay already described
in this example,

Increasing concentrations of therapeutic human IgG inhibits
the B7 Mab recognition for the human myeloma IgG idiotypes.
(Figure 7).

The fact that this B7 Mab of murine origin is able to
recognize the variable regions of a human myeloma IgG and the
therapeutic human IgG show us the high idiotipic connectivity
and suggest that the zones recognized in the variable regions
are highiy conserved among species.

Example 4: Evaluation of human B and T Lymphocyte
recognition by the antidiotypic Mabs ( 2B2) IgG type

idiotipically connected.
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'the Hunan pool 1gG obtai ned f rom Huiran heal t hy donors, |nd|cat|ng the hlgh
¢0nnect|v1ty of these Mabs recognizing the idiotypes in the variable . .-

i égi ons of

i mrunogl obul i ns of other species. PROCEDURE FOR THE

EVALUATI ON OF DI FFERENT SPECIES B AND T LYMPHOCYTE RECOGNI TI ON BY THE
ANTI DI OTYPIC MABS ( AB2) 1 GG TYPE | DI OTYPI CALLY CONNECTED. The

eval uati on

of the recognition of B and T | ynphocytes fromdifferent

speci es ( nouse, rat nonkey and hunman) ﬁ% t he antldlotyplc Mabs( AB2)

type i di ot ypil®&l [y adsdkdoned it
r

| mmunof | uo

qqﬁges recognition

I gG

. F ot dT Gyt f
di fferent sbség?ﬂg{s: are |soll&tyg)dlébo%%k11e IC:):PE% I grga?dltla% eclhnl qucl}qfrol%i o

peripheral dymettaad 0% hq;rerflomhlomlyora@:anﬁndlre(@tpl eeTmmi e dredes nved
peritoneun) according to the

assay in a Flow cytometer.

B and T lymphocytes are isolated by the Ficoll gradient
technique from peripheral blood. The cell ring is isolated
and the cell counting is done with a Neubauer chamber.-
Concentration and cell viability were determined.

The cell suspension (200 ulL) adjusted to 10’ cells - is
incubated in a humid chamber during 30 min. together with the
antidiotypic Mab (AB2) a standard curve is added in the
concentration range of 250 to 10 ug/mL. Positive controls are
added (ior t3 or ior t4) in established conditions and a

negative control is also included (ior r3). After incubation

the wells with the cell suspension are washed with PBS BSA .

Azide and centrifuging eliminating the supernatant and
centrifuge again four times. An anti mouse FITC conjugate is
added and incubated during 30 min. in humid chamber and after
that the sample is washed and centrifuged again four times,
finally the cell suspension is resuspended in 100 ul of PBS
and the sample 1is measured in the Flow cytometer.

Figure (8R) shows the recognition analysis of human B and
T lymphocytes by the B7 Mab in the Flow Cytometer. Figure
{8B) shows the negative control {iocr 3 Mab, a non
idiotipically connected Mab).

The B7 Mab was able to recognize 53 % of human lymphocytes
from a normal donor ( Peripheral Dblood lymphocytes)
Therefore this Mab of idiotypic reactivity 1is able to
recognize molecular structures present in T and B human
lymphocytes. @ ——oo
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speciiésstudied. The cell ring is isolated and the cell counting is done
wth a-Neubauer chanber. The cell suspension ( 200 uL) is incubated in a
hum d Tchanber during 30 m nutes together with the antidiotypic Mab (AB2)
Positive controls are added ( ior t3 or ior t4) in established

conditions and a negative control is also included. A proper conjugate

that could be anti nouse FITC or RPE is added and incubated during 30 mn.
and after thZkampie 5he Bedpl£ticn "RESURAE | Bibbhegktaw cefbeEt erof B7
PROCEDURE FOR THE EVALUATI ON OF THE Bl OLOG CAL EFFECT OF ANTI DI OTYPI C MABS
(AB2) | GG pepidiptyrier Mably ABRNECYED Wive THELgHmrallypPreeested| Qn

YlTRO the B and T lymphocytes in vitro.

For the evaluation of the biological effect of B7
éntidiotypic Mabs (AB2) IgG type idiotipically connected on
the B and T 1lymphocytes of any mammal species a cell
proliferation assay is performed by 3H-Thymidine
incorporation.

The peripheral bléod lymphocyte cells (PBL) are isolated
through a Ficoll gradient technique. The cells in amount of
100000 per well are incubated RPMI 1640 medium with 10 %
serum in microplates . Lymphocyte activators as PHA in a
concentration that can be 5 ug/ mL, Con A in the same
concentration and PWM in the same concentration are added
to the incubation in the presence of different concentrations
of the antidiotypic Mabs (300 ug to 15 ug/ mL). Controls are
included in the assay, activators only, or lymphocyte cells
only. Cultures are kept during 72 hours in a 5 % CO2 humid
atmosphere at 37°C.

3 H-Thymidine is added (1 uCi, 23 uCi/ mmol)} to each well 6
hours before the culture is arrested. Cells are harvested and
3 H-Thymidine is measured by a beta counter (LKB Sweden).

The B7 highly connected antidiotypic mab was able to
suppress the stimulation of previously activated B and T
lymphocytes ( Figure 9 A and B). This suppresser effect of
the mytogenic stimulation was also produced by therapeutic
human IgG (Figure 10 A and B) The antidiotypic Mabs not
connectea are not able to exert this effect.

The fact that this B7 Mab exerts a biological suppresser

effect in previously activated B and T human lymphocytes
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10'“'3?#6ﬁ:the eval uation of the biological effect of antidiotypic Mabs(

AB2)- | gG type 4-diotipically connected on the B afbis Sheet taeed of any

manmual species a cell proliferation assay is perf|tHif i m di ne

I ncor poration. The Mnonucl ear peri pheral cell ' t hrough a
per

Ficoll gradient technique. The cells in anmount of

well are

i ncubated with the proper mediumwi th 10 % serumin mcroplates

Lynphocyt e
ug/ i,

activators

concentratiéghﬁgé%égkggtid& &_ 8. pegbation in the presence of different
0 i

concentrati ons
Control s are g:bgided 60 t BRadGad8Yon AQH VatkeS BAbYogdeall yggFeeyt e ol |s

t he anti typtc Mabs ( 300 ug to 15 ug/ nl).

only. Cultures are kept during 72 hours in a

antidiotypic Mabs

{ AB2) IgG type idiotypically connected on the B and T
lymphocytes in vivo on different animal models for autoimmune
diseases, infectious diseases and malignant neoplasm’s.

The in vivo biological effect of antidiotypic Mabs ( AB2)
IgG type idiotipically connected on the B and T lymphocytes
for autoimmune diseases, infectious diseases and malignant
neoplasm’s, was measured using differents animals
experimental models. The experimental model MRL/lpr/lpr mouse
was used to evaluated B7 Mab effects in the autcimmune
diseases. This animal develops the Disseminated Lupus
Erythematosus (DSL).

MRL/lpr/lpr mice are intraperitoneally injected with high
doses of the B7 antidiotypic Mab according to the following
scheme: 1 mg/ mouse, three times a week, initiating the
treatment 24 hours after the birth of the animal and
maintaining it during 4 weeks.

Also a low dose regime 1is evaluated with 100 ug of the
antidiotypic Mab at the time of the animal birth.

The therapeutic effect is measured through several aspects:
the delayed in time of the clinical signs appearance (skin
lesions lymph nodes ); through the increase of animal
survival and also through the variation of any biological
parameter considered as indicator (Proteinuria, anti DNA
autoantibodies). A control group of non treated animals was
used to establish the comparison.

The evaluation of antitumor effect was performed using an

experimental animal model. Mice (C57/BL/C) with xenografted

as PHA in a concentration, that : n be 5
OAPTONS Gt SRR LEBHRRREFALE LA ArRFARMEN nOfhetBife Nighly
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5 %GI)Z ‘hum d at nosphere at 37 oC. 3 H Thym d| ne S added ( 1 udG, 23
UCi 7+ 1ol ). 't o each well 6 hours before the cul t &# %He@rBeasR@IﬂcedCel s are
harvested and 3 H Thymidine is neasured by

r ( LKB
Sweden) . The highly connected antidi otypic rrab Tﬁw m suppress or
enhance the stinulation of previously activated B and cytes of any
speci es. Trie anti di otypi.¢c Mabs not connected are not able to exert th| S

ef f ect . UBBOEEBORECEORS TIRLEGAL UATT ONE %2 e v e o0 IR rentriopesr of

CVVPHOCYTES PN U6 0 B EHENE AN AT /CEL S PO ROFET IVRE bt SERGES,

| NFECTI QUSmbluSEASERrABID: Mak s GNANe k NEOPLASM S, The in vivo biol ogical
effect of Antidiotypic Mabs ( AB2) | gG type idiotipically connected on
the B and T MgpHdenapeutic effect is measured through the comparison

of survival curves of treated animals versus the control.

The Dbiological effect of the antidiotypic Mabs in
Infectious diseases was assessed using Balb/C mice
previously infected with a clone of Plasmodium Chabaudi'
(Conquy-Adib.M et al (1993) Mol Immunology 30(2):119-127)
After three days of the inoculation the mice were tredted
with the following theraﬁeutic scheme:

1) A total dose of 800 ug injected in successive doses of
300, 100, 200,and 200 ug intraperitoneally during one week.

2) A high total doses of 3 mg was administered in 4 weekly
injections ( two of 1 mg and followed by two of 500 ug) a
control group received 0.2 mL of saline solution in the same
scheme.

Capacity for delaying the <clinical signs appearance is
evaluated comparing the control versus the treated group.

Example 7: Pharmaceutical composition containing
antidiotypic monoclonal antibodies.

A therapeutic composition was obtained containing an
effective amount of the antidiotypic monoclonal antibodies
highly idiotipically connected and combinations of them, in a
pharmaceutical vehicle composed by Dibasic Sodium phosphate
9.0 mg, Monobasic Sodium Phosphate 2.55 mg and Sodium
Chloride 43.00 mg, polisorbato 80 1 mg, WFI 5.00 mL . This
pharmaceutical composition is to be used in autoimmune
diseases, infectious diseases and cancer.

Example 8: Murine Variable region of B7 monoclonal

antibody DNA sequencing.




for autoi mune di seases, infectious diseases and nalignant o
neopt asnis,” was measur ed usi ng differents ani mal s experinental .
nodel s. The experinmental mdel MRL/1pr/lpr nouse was used to eval uated B7
Mab effects in the autoi nmune diseases. This aninmal develops the

D ssem nated Lupus Erythematosus (DSL). VRL/ 1pr/ 1pr mce are
intraperitoneally injected with high doses of the B7 antidiotypic Mb

according to the follpmﬁnﬁ schenme: 1 ngy/ nouse, threes tinmes a week
initiating FHEoPipemicgeRNA was epuracted tirom ahopd 19 B'h hybridoRé ani nal

and. Walnt%%ahgg Aé‘ gggéggbédmﬁﬁksFaloro et al (Faloro, J. et al.
Methods in Enzimology 65:718-749, (1989) ).

The cDNA synthesis reaction consisted of 5 ug RNA, 50

M Tris- HCl, pH 7.5, 75 mM KCl, 10 mM DTT, 3 mM MgClp ,

25 pmol CG2AFOR primer (5 GGAAGCTTAGACCGATGGGGCCTGTTGTTTTG
37) for heavy chain variable region or CK2FOR
(5 GGAAGCTTGAAGATGGATACAGTTGGTGCAGC 3°) for 1light chain
variable region, 250 uM each of dATP, dTTP, dCTP, dGTP, 15

u ribonuclease inhibitor (RNA guard, Pharmacy) in a total
0
volume of 50ul. Samples were heated at 70C, for 10 min,

and slowly cooled to 37C over a pericd of 30 min. Then,

100units MMLV reverse transcriptase (BRL) were added and

the incubation at 370C continued for 1 hour.

The VH and VK cDNAs were amplified using the PCR as
described by Orlandi et al (Orlandi, R. et al. Proc.
Natl.Acad.Sci.USA 86:3833- 3837, (1989) ) . For PCR
amplification of VH, DNA/primer mixtures consisted of 5 ul
cDNA, 25 pmoles CG2A FOR
(5 GGAAGCTTAGACCGATGGGGCCTGTTGTTTTG3 ™)

and VH1 BACK primers
(5 AGGT (G/C) (A/C)A(A/G)CTGCAG (G/C)AGTC(A/T)GG 3.

For PCR amplification of VK, DNA/primers mixtures
consisted of 5 ul cDNA, 25 pmoles of CKZ2 FOR
(5 GGAAGCTTGAAGATGGATACAGTTGGTGCAGC 3°) and

VK10BACK (5 TTGAATTCCAGTGATGTTTTGATGACCCA 3); primers.
To these mixtures were added 2.5mM each of
dATP,dCTP,dTTP,and dGTP, 5 ul constituents of 10X buffer
thermolase and 1 unit of Thermolase(IBI) in a final volume

of 50 ul. Samples were subjected to 25 thermal cycles at
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Aﬁéﬁué?fdﬁ/dose regime is evaluated with 100 ug of the antidiotypic Mab at

the~time- of the animal birth.
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survi val

an

consi der ed

contr ol

The eval uation of antit

ani mal nmodefPCRPRE QD ?%E/E)Wﬁq+1§5no e
vere treategu fledlid S50 . F0HHhe YudifE ARG

gro

d al so through the variation of any biological paraneter
agﬁzinggcator b Profeinuria, canti. DNA autoantibodies)
f

A

The therapeutic effect is neasured through
several "aspects: the delayed in time of the clinical signs appearance(
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ani mal s versus the control.

were sequenced by the dideoxy method using T7 DNA Pol
(Pharmacy) . See figure 11.

Example 9: Modification of the variable domain sequences
heavy chain of B7 murine monoclonal antibody to humanize
the predicted T-cell antigenic sequences. _

The variable region sequences of heavy of B7 were
ahalyzed for T-cell antigenic sequences. It was made by
using the computer algorithm AMPHI, which predict segments
of the sequences 11 amino acids in length with an
amphipatic helix structure, that is have one side
hydrophobic and one side hydrophilic which bind to MHC II
molecules.

On to the variable domain sequence of the heavy chain
were predicted 3 segments which are: (It is used Kabat’s
numbering.) .

1. FR 1 between amino acids 8-20.

2. FR'1 , CDR 1 and FR2 between amino acids 28-54.

3, FR3, CDR3 and FR4 between amino acids 88-1009.

The Figure 1l shows the sequences corresponding to heavy
chain.

This murine sequence is compared with the immunoglobulin
sequences included in the Gene Bank and EMBL database. The
most homologous human variable region sequence is
determinéd and also the human subgroup to which the murine
sequence most closely resembles is defined. In this case

the human sequence founded was an THY9 Kabat’'s subgroup 1.

e e
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dgseases “was ‘assessed using Balb/C mce previously infected with
cl one of Pl asnodi uns Chabaudi . 12

: bI.O| ogl cal effect of the antidiotypic Mbs in infectious: ="
a ..

(Conquy-Adib. Met al (1993) Ml Inmunology 30 (2) :119- 127).After

t hree days of the inoculation the mce were treated with the follow ng
t herapeuti c schene: 1) A total dose of 800 ug injected in successive

d f 30 0,200 QQ.. ly.d K.
i oh total dOSR oPa3t RO Gad S STRFEIETH 4 MBERI 49 nRECEPBnt?S vo of 1

mg and fol |gyes QMm;BH\Pe@f raQ94u8) by N FhQURArkeCRINRG & 24 HdsOf
sallne solution in the sane

residues at FR regions which are not involved in the

Venire zone or with the canonical structures. Therefore
- .they could be changed by those residues at the same
position onto the human sequence.
For the heavy c¢hain of murine B7 we propose 13
replacements:
1. PRO at position $ by ALA.
LEU at position 11 by VAL.
VAL at position 12 by LYS.
THR at position 16 by ALA.

2

3

4

5. ILE at position 20 by VAL.

6 MET at position 37 by VAL.

7 GLU at position 38 by ARG.

8 SER at position 40 by ALA.

9. HIS at position 41 by PRO. = ——7—— ———

10. LYS at position 43 by GLN. This Sheet Has Been R

i sy e ARG

12. ILE at position 48 by MET.

13. SER at position 108 by VAL.

Example 10: Construction of mutant heavy chain variable
region of B7 by PCR mutagenesis.

The changes in the amino acids of mutant heavy chain
variable region were constructed using PCR mutagenesis
(Kammann, M. et al. Proc. Nat. Aca. Sci. USA, 86, 4220~
4224, (1989).

Briefiy: Two amplification by PCR: the reaction mixture
was: 0.5 ul the VH supernatant of single strand DNA cloned

in M13, 25 pmoles mutagenic oligo 1 or 2, 25 pmoles

mutagenic oligo 3 or 4 primers (See below the primers

2) A



scheme i Capacity for delaying the -clinical signs appearance (s’ ~
eval-ugated-.conparing the control versus the treated group. PROCEDURE FOR
HUMANI ZATI ON AND REDUCE | MMUNOGENI CI TY OF THE MJRI NE B7 MONOCLONAL

ANTI BODY. B7 Mab was nodified in order to decrease its

| rmunogenicity with a procedure (accordi ng European patent bulletin #

1996/ 10 un%l%ar@ ubl icat jron 49 50691%2)@@]:‘\?/\@ %resi%@%écgngggakiylea&pdgges

I mmunogeni ¢ n%ﬁs)Theo rogent “nwonoclonal ™ "antibody e preserving
its  bi ndixp, dePRATTESrid) Boeb] ent hletdons¥itcferidse apt ilgeni vehy of an

I mmunogl obulin is dependent on the presence of T-cell anti geni Cc peptides

ont o t hei rPekypercss bhEfemiNERlendnd t ¥ unit ackeMegenPlARoPoalmeganec

anti body coul d be reduced.b repl acj [ [
T-cel | gntf%%%‘cin a f%nal %oluﬁ% ogrgbtgf.rggﬁgfgg bg%gug% jgg gdthe

o] 0
to 12-15 thermal cycles at 94 C, 30 sec.; 50C, 30 sec.;

:75°C, 1 min.; and a last incubation for 5 min. at 75°C. The
products of both PCRs are joined in a second PCR using the
outside primers only (3 and 4). Amplified VH DNA -were
purified on Prep. A Gene purification kit (Bio Rad).
For the changes in the positions 9, 11, 12, 16 and Zd
the primers used, were:
Primerl:
57 CTTGCAGGATACCTTGACTGAAGCCCCAGGCTTCTTCACCTCAGCTCC 3'.
_Primer 3:5' GTAAAACGACGGCCAGT 3'.
These primers are combined in one PCR,
Primer
2:5’ GGAGCTGAGGTGAAGAAGCCTGGGGCTTCAGTCAAGGTATCCTGCAAGS' . Pri
mer 4:5'ACTGGCCGTCGTTTTAC 3'.
These primers are combine in one PCR.
Then, the products of both PCRs are combined in one PCR
using 3 and 4 primers.
For the changes in the position 37, 38, 40, 41, 43, 44
and 48, the primers designed were:
Primerl:
5/ AACACCTCCCATCCACTCAAGGCCCTGTCCAGGGGCCTGCCTCACCCAGTGCAT
GGT 3'. —

Primer 3: 5'GTARRACGACGGCCAGT 3'. This Sheet Has Been Replaced

5’ ATGCACTGGGTGAGGCAGGCCCCTGGACAGGGCCTTGAGTGGATGGGAGGT 3" .

These primers are combined in one PCR, I

Primer?2:

Primer 4: 5’ACTGGCCGTCGTTTTAC 3'.

ET finn BEEN 9.(0

o
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sequences mhlch differ fron1those usually found |n another- manmal i an
sfzeches -ant'i bodi es. O course, the replacenent -qf- residues do not
include those involved in to the canonical structures or in the Vernier
zone. This judicious replacenent of residues have no effect on the
structural determ nants or on the interdomain contacts, thus, |igand

bi ndi ng properties should be unaffected as a

13~ consequeRgge ﬁm@%seg@élémom\w Gh odepckimted to the variable
reglon framewor k resi dues. (1)- Analysis of honology of variable
1 egi ons. Then, the products of both PCRs are combined in one PCR
' using 3 and 4 primers.
After mutagenesis VH genes were cloned in expression

vectors (pSVgpt) yielding the plasmids B7-mut VH-pSVgpt.

BRIEF DESCRIPTION OF THE FIGURES.

Figure 1l: Show the recognition pattern of the high
connected antidiotypic hibridomas with different monoclonals
antibodies.

Figure 2: Show the binding of the B7 Mab to different
monoclonal antibodies.

Figure 3: Show the recognition of different human IgG
mieloma proteins and the human intravenous IgG by the B7 Mab.

Figure 4: Show the binding of different murine Mabs by the
human mieloma protein #2. |

Figure 5: Show the recognition pattern of the IgG high
connected antidiotypics Mabs by differénts IgG human mieloma
proteins.

Figure 6: Show the binding of undigested IgG human mieloma
and their Fab’2 by the B7 Mabs.

Figure 7: Show the competitive inhibition by the
intravenous human IgG of the B7 Mab binding to the human IgG
mieloma protein.

Figure 8: Show the flow cytometric analysis to the
peripheral blood human lymphocytes to different normal human
donors.

A- Binding of B7 Mab to the human lymphocytes of different
normal human donors (B7 Mab at 50 ug/ml).

B- Positive control (CD3 Mab).

C- Negative control (R3 Mab).

————

This Sheet Has Been Repl j T
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~The present procedure makés:. :use .of  the - avail able 'sequence data: for

-<human anti body vari abl e domai ns—conpi | ed” by Kabat et al., "Sequences of
prot'eins of Immunological Interest” Fifth edition., Bethesda, Mryland;
Nat,i onal Inst. of Health, 1994. In the first step the variable domains
of the murine B7 heavy or light chain are conpared with those correspondi ng
vari abl e donmai ns of the human sequences. The conparison is made by an
aut onmat ed- ckgreer i 2ed Shew hothg PG DESH BrD PRES| SB06-B8b Hrachwman The

Yoot due tDYEAERE S A A6 AR SREGRBRS. EOTPRRAPR LMt i ne ¢ e
human subgrﬁquhﬁﬁhdMl§ﬁbﬁgyyleanug@NgegHgngﬁMnnst cl osely resenbl es.
(2)- Prediction of T-"epitopes. In the second step, the two honol ogous
.varlable r eBt cfuman lymphocytes +PHA.

_ F;gure 10: Show the effect of the human intravenous IgG on
* “human lymphocyte proliferate responses to CONA and PHA.
Results are expressed as the mean cpm of triplicate values
from three independent experiments,
A- iv IgG alone +iv IgG and CONA.
B- iv IgG+PHA.

Figure 1l1: Analysis for the modification by way of
humanization of the variable regions of the heavy chain of
antibody B7.

A: Sequence of the variable region of the murine B7
monoclonal antibody.

B: Sequence of the variable zregion of the most
homologous human immunoglobulin.

C: Sequence of the modified variable region of B7.

Shading: predicted T-cell antigenic seguences.

Underlined amino acids residues: amino acids involved in
tertiary structure.

Bold font: complementarity determining regions.

Amino acids residues in boxes: replacements which are

proposed.

This Sheet Has Been R,
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seguerices, nouse and hunan are analyzed for predlctlon of T-antigenic
sequences: - The al gorithm AVPHI (Bersofsky et al .—Fhe—Journal of
rmmunol ogy 138: 2213-2229,(1987)) ‘predicts [err] _He Kgﬁmfmém ges.
The al gorithm SOHHA predicts the strip of helix hydr ott et
al., J. Immunol. 138: 2949- 2952, (1987)). These alg
T-cell presented fragnents of antigenic proteins.

I mmunogeni city reduction. Those r&;h? S in the nouse franemork mhlch
differ from its human counterpart a égraced by the residues present
14 .

l.- Antidiotypic monoclonal antibodies (AB2)IgG type higly
connected to the idiotypic. network wich are useful as
immunoregulators of the immune response.

2.- Antidiotypic monoclonal antibodies according to claim
1 which is the murine monoclonal antibody B7 obtained from
the hybrima of the same name (Deposit Number E.C.A.C.C.
94113324) as well as any humanized variant obtained ffom it.

3.-Monoclonal antibodies according to claims 1 and 2 which
is a humanized variant obtained from the monoclonal'antibody

B7 which has a variable region of its heavy chain of

L

sequence:
GLN VAL GLN LEU GLN GLN SER GLY ALA GLU VAL LYS
LYS PRO GLY ALA SER VAL LYS VAL SER CYS LYS THR
SER GLY TYR THR PHE THR GLU TYR THR MET HIS TRP
VAL ARG GLN ALA PRO GLY GLN GLY LEU GLU TRP MET
GLY GLY VAL SER PRO ASN ASN GLY GLY ALA SER TYR
ASN GLN LYS PHE LYS GLY LYS ALA THR LEU THR VAL
ASP LYS SER SER ASN THR ALA TYR MET GLU LEU ARG
-EER LEU THR SER ASP ASP SER ALA VAL TYR TYR CYS
ALA ARG ARG LEU GLY ARG GLY TYR ASP LEU ALA SER
TYR TRP GLY GLN GLY THR LEU VAL LEU SER LEU GLN
4.~ Use of the monoclonal antibodies of claim 1 to 3 for
the manufacture of a medicament useful in the treatment of
autoimmune diseases.
5.- Use of the monoclonal antibodies of claim 1 to 3 for
the manufacture of a medicament useful in the treatment of

infectious diseases.

e e e

| lllllll mm T




it t'hE human. count er.part . Thi s smntchlng oceurs only mnth ‘those resi dues
Ahi.ch are -at the T-antigenic sequences. -Finally, repl acement of those

resi dués responsible for the canonical structures or those involved in the
Verni er zone could have a significant effect on the tertiary structure.
Hence, they can not be included in the replacenent Addi t i onal

nformati on ghoutyLhe, § idyengs, gl A le pEOPASSCL eREACEIRATS O teridary

structure or the ing Site, cou froma nol écu
‘the vari ablt@er egiriifacture 49 f The melikaeheh®r (AL ULA | BHeaRGeXREASSIJR t he

.altered anti body. The foll ow ng procedures are used to prepare
reconblnanwanDﬁA sequences whi ch |ncorporate the CDRs of the nurlne nﬁb
both light a CRALY & into mewor ks th t,ca se
transfect ma | ﬁ & eorm?ﬂ%cPoggf antfb XD es of aim % é%

the manufacture of a reactive useful for the “in vivo” and
“in vitro” diagnostic of autoimmune and infectious diseases
and cancer.

8.- - Pharmaceutical composition for the treatment of
éufoimﬁune diseases which contains any of the monoclonal
antibodies of claims 1 to 3. '
9.- Pharmaceutical‘ composition for the treatment of
infectious diseases which contains any of the monoclonal
antibodies of claims 1 to 3.

10.- Pharmaceutical composition for the treatment of cancer
which contains any of the monoclonal antibodies of claims 1

to 3.

————
— e _
e e,
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expression of reconbi nant antibody | ess i mmunogenic and wth the antigen
specificity of the animal nonocl onal anti body: a.-) nutagenesis and
assenbly of variable reglon dormai ns i ncluding CDRs and FRs regions. The
PCR-tfrut-agenests mettiod— (Kanman et al., Nucleic Acids Res. 17: 5404- 5409,
(1989) is preferably used to introduce the changes at different

positiong.” . b.-) preparation of an expression vector including one

vari abl e region and the correspondi ng hunman constant regi on which upon
transfection into cells results in the secretion of protein sufficient
for affinity aqgl,s ificity determ nations. C.-) co-transfection of
heavy and |ight ch fﬁmggéression vectors in appropriate cell Iines.

11. Reactive useful for diagnostic of autoimmune
and infectious diseases and cancer which contains

any of the monoclonal antibodies of claims 1 to 3.

This Sheet Has Been R,
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'15 After about 2 meeks thé'ééll'sﬁﬁefnaﬁants are anal yzed ~ by ELI'SA-for- -
.:hunan@IgG preducti on. The sanples - are.-t-hen “anal yzed by any nethod for.
‘human 1 gG capabl e for binding to specific antigens. Exanple 1:
Generation and production of nonoclonal antidiotypic antibodies ( AB2)
hi ghly connected to the i mMmune network against the E1 Mab obtained in the
syngenei ¢ nodel. The WMab against ganglioside ( E1 WMab) is used
‘as inmmunogen in Balb/C mce ( 6-8 weeks old) with an

“i mruni zati on procedure performed as described el sewhere (EP No:O 667 471
. Al).

ABSTRACT

Monoclonal Antiidiotypic antibodies IgG type connected to
the immune network, able to interact with T and B lymphocytes
and able to axert an immunoregulatory effect,
immunostimulation or immunosuppression that can be used in
immunotherapy of . autoimmune diseases, infectious diseases and

cancer.

This Sheet Has Been Re placed
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Mcemmith high titers of antidiotypic antibodies in ser i PAACEWENT SHEET
“and three'days afterwards the spleen is renobved and spl enocytes are o

obt ai ned. - These cells are fused with nyelona cells, fusion is® péffioiiied
"accordi ng to the method described by Kholer and Mlstein__wth?®2sone
m nor nodifications (Nature  (1975) 256:495-497) and hybri~dom L €.
obt ai ned. Murine splenocytes are fuged with the non secretopr mirine *' =~
nyel oma cells P3/X63Ag66.5.3 in a rate 10:1 in 0.5 nL of | fusion nedia
cont ai ni ng PEG (3000-5000). The anti bodi es produced aye; asgayed 353 |
t hr oughMERGCLANMR BN T RIDIQTY Rt ANTLBANIES t REQuPetth FEEARS USFE - assessed for
the presence of specific recognition of the proper antigen. The |
ant i body-anti body binding is detected through a second antli-bady | abeled

Wi th anggBId"Bf the Invention.

The present invention i1s related to the field of Immunclogy
and in particular to the selection and use of antidiotypic
monoclonal antibodies (AB2) IgG type with the main
characteristic of being highly connected to the idiotipic
network and recognition of B and T human lymphocytes, which
are major participants in the immune response.

Accordingly the objective of this invention 1is to provide
antidiotypic monoclonal antibodies IgG type connected to the
immune network, able to interact. with T and B lymphocytes and
able to exert an immunoregulatory effect.

Dascription of the Prior Art.

The immune response is mainly based on the antigen
stimulation of some determined B lymphocyte clones bearing in
the surface specific receptors  for this antigen. T cells
have the ability of producing positive and negative signals
as a way of regulation of this process. However the immune
system regulation mechanisms are very complex as was

o postulated by - Jerne (Jerne NK (1974) Ann Immunol. Inst.

Pasteur 125, C:373:389) : the immune system can be "“seen” as
an organized structure of antibody molecules and
interconnected lymphocytes by idiotipic directed
interactions.

Idiotypes in antibodies are defined as epitopes in the
variable regions in such a way each antibody presents
particular idiotipical determinants and among them the
antigen- antibody recognition region is included. The theory
of the idiotipic network emerges from the demonstrated fact

(Urbain .J (1976) Ann Immunol. 1237 C; 357) that the



The supernatants are selected for their capacity of ﬂg -
anti‘gangliosi de Mab (E1) binding to the antigen RQW?’ r“" %HEET
.supernatants i'n adequate concentrations are |ncubated and. t hen- t-he.-El.- th
with the antigen. 16 ;T €n 5 pwp qong |
antidiotypic Mbs are selected if,they recognized dlfiereht Netys i
anti gangliosides related or not related (Figure 1) and also-t-hey -ar-e-
characterized by not blocking the binding of the anti gangI|05|de th to

the correspondigia:- @gtésRinagte Dybrihd ﬁ%d@l@dﬂﬁ% LM CEC B ~—-l
resultant Mab was the antidiotypic Mab B7 an 1g&a cl ass.

are recognized by antidiotypic antibodies (AB2) obtained

against it.

The binding of an idiotypic determinant with its
corresponding antidiotypic occurs in a dynamic state that
could be perturbed during the course of immune response.

The theory of the idiotypic network proposed by Jerne in -
the seventies has implicit that the immune repertoire
contains and recognize all the possible antigens. Ignoring
the dicotomy between self and non self antigens, thus the

existence of autoreactive clones of lymphocytes occurs in a

ahe

physiological mode. _

Studies performed in the last ten years have demonstrated
the presence of natural autoreactive antibodies in normal
subjects ( Avrameas.S., (19%51) Immunol.. Today, 132C: 231:
236, Antin et al (1986), J Immunol. 136,505:510, Lundkvist
(1989), PNAS USA 86:5074-5078, Longtenberg .T (1989)J Exp
Med, 170:1347.1335)).

These experimental facts have prompted the concept that
considers the immune system as a highly connected network of

IS specific receptors ontogehically organized through the
internal references ( self recognition) philogenetically
selected for the maintenance of the homeostatic physiological
functions, and more than the normal defense against
infections In this sense recognition of the self is normal
and tolerance to the self and memory are not any more
considered clone properties as postulates by Burnet in his
clone selection theory ( Burnet F.M. (1956) London Cambridge
University Press) but they are emerging properties of the

immune network with an integral point of view (Coutinho. A



e

. Exanple*z Procedure for the evaluation of the |dggsrﬂ‘5rﬂbbﬁikﬁﬁﬁﬂﬁE§ETn
Tt ¥

. the anti.di otypic antibodies (1gG type). The .éﬁ”‘ N

a*ﬁ|d|ot|p|c connectivity of antidiotypic nonoclonal : &antibodres- “waff

“'[gG type obtained against the nonoclonal anti body El thak necaqgni z gghe
Neuc Ac Gw gangl i osi de S ger f or med usi ng an |nd|recf ?

| munoenzi matic assay in PVC plates ( 96 wells, Hi gh Bi pdi‘fig*"costary -
Plates are coated with specific antlgangI|05|des Mabs | ncl udi ng the one

used as | 198M00BRNEAE) F1rMab, 78ndsnoneg spesith Andaba i 588 DaHaLELT
-bi carbonate buffer. The weils are blocked during 1 hour at room

t enper atRee, 10 t®3 88 and Bovine serum al bunin (1% Fol |l owed by the
addltlon é%the anti di ot ypi ¢ nonoclonal antibodies in a cogﬁentration
range b?uﬁeYocﬁbcﬁa nt“dGF AGLPlotRoGRE itATRNRUMYS CERaRBER 829 37 C .
The pl atf s #shed aly | Cashdd Aol ihgPBS 1n@Ndhliec AMdndmE Foel abel ed

w th al ka |ne osphatase conjugate IS
- autoimmune diseases and also in the new therapy apprcach

Zanetti. M (1985) Immunol. Today 6: 299-302; Kaveri et al
(1991) Clin Exp. Immunol. 86:192-198; Kazatchine. D.M (1994) -
Immunol. Rev 139:79-107.
An amazing therapeutic effect with different
immunoglobulin compounds have observed in the wide variety
RN of systemic and organ specific autoimmune diseases that is
useful for the clinical wvalidation of this new concept.
(Kazatchine et al (1993) Autoimmunity: physiology and disease
Wiley-Liss, Inc., New York).

IgG Immunoglobulin preparations are obtained from blood
pools of healthy donors representing the autoreactive
physiological network of antibodies. The reactivity analysis
in these preparations have démonstrated the existence of
antibodies interacting with idiotypes expressed in the
autoantibodies and autcantibodies per se (Rossi,et al (1988)
Clin Exp. Immunol. 74: 311-316; Rossi et al (1989) J Immunol.
143:4104-4109. Both types of reactivity are in high
concentration in the total number of IgG molecules that are
more connected than other molecules 1inside the pool (
Dietrich et al (1992) Eur J Immunol. 22:1701-1706).In this
way the immunoregulatory effect of these preparations justify
the design of new therapeutic strategies addressed to
restores the connectivity and diversity in the autoimmune
patient. Through this clinical value the concept of emergency

of autoimmune disease has been validated, through the fail in



added durlng 4 hours. The substrate is added aftert{zﬁﬁﬁ ?%i;:;géiﬂh.ﬁkié?ﬁmM

is read at |

ant i he i di ot ypire-net-work.-
nocl onal anti bodi es not connected to t
The dhgggglﬁatgﬁts of di fferent hydri des pr oduci ng antldlotymy

Mabs recog
recogni zed
Mabs. (Fig
nonocl onal

GD 405 nm Negative controls are inclu

' liosid .related
[ he variabl e regions Hf the antigang
nlﬁgg ﬁelated IgMof Balb 7C origin Mabs, and al so neonatal-

17 The antldlotyplc
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recognizin&ohB@cEQEOEX9?§oa9e§he

In previous research a panel of mcnoclonal antibodies
against tumor associared gangliosides was obtained, the
antigen , classified as T cell independent self antigen (
EPO: No:0 657 471 Al) These Mabs are IgM type bearing
idiotypes able to activate the whole idiotypic network and
thus generating an antibody response in absence of the
antigen , i.e. they are recurrent idiotypes. These antibodies
have been previously described as recognizing specifically
the NeucAc GM2 ganglioside ( Alfonso. M et al (1995)
Hibridoma 14(3): 209-216).
| The present invention provides novelty in the generation

and selection of a panel of antidiotypic monoclonal

antibodies ( AB2) against the original IgM antibody

recognizing ganglioside

From this panel a further characterization was performed to
one of the antibodies, named B7 showing it was an IgG2a with
medium affinity for the antigen ( Kd 10 E-8)and alpha type
even though this type, it was able to induce an antibody (
ABl') independent response in a singeneic model (Balb/C).

Surprising properties have been shown in the antidiotypic
antibody B7 studies: High idiotypic connectivity with
immunoglobulins of different species human B and T
lymphocyte recognition and the immunorequlatory effect on
Previously activated B and T lymphocytes.

Up to know there isn’t any therapy proposing this property
in antiidioptype antibodies for the treatment of autoimmune
+and infectious diseases and cancer.

The novelty of the present invention consists in the

selection of the ahtidiotypic monoclonal antibodies IgG type



variable’regions of the antiganglioside related Nh?ﬁsgg- 0m7h$’:§ﬁ

of Balb/C origin Mbs, and al so neonatal Mabs fﬁﬁm

10[err] M ( Figure 2). Exanpl e 3: Characterlzatloh .

nyel oma. i nmunogl obulin ( 1gG idiotypes recognition . andg ] ;
t her apeutic |gG preparation by the antidiotypic ths |d|otyp|c Iby
connect ed. The capacity of recognition of the human ™ Hy&l o f

i mmunogl obulin (1gG idiotypes ( variable regions) by the B7 Mb was

eval uat echi ghIRPrcdrite: did &%sech@wm rn%%o:'kmm}%%gﬁa%ek% vH??leé J6°
wel | s, ngh Bi'nding Costar). Plates are coated wth differen

fracti onscegidrimwiable agoedhsergcobtaichethuratc @ dmy T C(bwnpgauyteE a]nd et
al, Eds (1995) Current Protocols in Inmnology). The wells are coated
with myetied prEtEIHRe g 3@ Ho R4tte<5i-car bonat e buffer and bl ocked

Detailed Description of the Invention.

GENERATION AND PRODUCTION OF MONOCLONAL ANTIDIQTYPIC
ANTIBODIES HIGHLY CONNECTED TO THE IMMUNE NETWORK.

For the generatiocon and productiocn of monoclonal
antidiotypic antibodies, the Mab against gangliosicde is used
as immunogen with an immunization procedure is performed as
described elsewhere ( European Patent Application 657 471
Al).

Mice with high titers of antidiotypic antibodies in serum
are reimmunized and three days afterwards the spleen 1is
removed and splenocytes are obtained. Antibody producing
cells can be obtained from any other organ if preferred.

These.cells are fused with myeloma cells, cell fusion may
be performed according to any of the known methods and
thus hybridomas are obtained. This method is described in
detail in any of the procedures for this purpose,

The antibodies produced are assayed through any immunoassay

N’ method preferably an immun;enzimatic method, in which the
supernatant are assessed for the preéence of specific
recognition of the proper antigen. The antibody- antibody
binding is detected through a second antibody labeled with an
enzyme,

The supernatants are selected for their capacity of
blocking the antiganglioside Mab (El) binding to the antigen
(Neu Ac "GM2) the supernatants in adequate concentrations are

incubated and then the El Mab with the antigen.



duri.ng 1. hour at roomtenperature, with PBS and Bow S run1 @kﬁﬂwﬁ
Folloaed by the addition of the antidiotypic nnnod?gﬁ%hﬁéhL trady B! quéigéwn
‘concentration range of 380 ug to 11 ug/ nL during two hours i{n.a_hu o
chanber at 37[err]C . The plate is washed at |east 4 tines { PBB'§ fand e
anti goat Fc region |abeled with al kaline Phosphates is addediand. .. ...
i ncubat ed during 4 hours. The substrate is added after that time and the ﬁ
plate is read at OD 405 nm The B7 anti diotypic nonocl onal-.antibody. .. ...}

recognlzed19ﬂ§e\Eﬂqegﬁ%;¢@@|@hgrldoma has been selected and cloned at 18

least twice by limiting dilution, the resulting Mab can be

a OO, |

produced by several culture techniques.

One method can be inoculating the proper amount of cells in
the peritoneal cavity of mice producing ascitic fluid in
which the Mab is produced in high concentration.

The antidiotypic Mabs obtained reccgnize different Mabs
anti gangliosides related or not related and also are
characterized by not blocking the binding of the anti
ganglioside Mab to the corresponding antigen.

PROCEDURE FOR THE EVALUATION OF THE IDIOTYPIC CONNECTIVITY
IN THE ANTIDIOTYPIC ANTIBODIES (IGG TYPE).

The evaluation of the idiotipic - connectivity of
antidiotypic monoclonal antibodies of IgG type obtained
against the monoclonal antibody antiganglioside El
recognizing the Neuc Ac GM2 ganglioside is performed using an
indirect Immunoenzimatic assay in PVC plates. Plates are
coated with specific antigangliosides Mabs and non specific
Mabs of murine origin or any other species also human origin
Mabs are used for this purpose and IgG pool. The wells are
o blocked during 1 hour appréximately ar room temperature, with

PBS and Bovine serum albumin (1%) Followed by the addition of
the antidiotypic monoclonal antibodies in a concentration
range of 250 ug to 10 ug/mL during two hours in a humid
chamber at 37°C . The plate is washed at least 4 times ( PBS
) and the anti mouse Fc labeled with alkaline Phosphatases
conjugate is added during 4 hours. The substrate is added
after that time and the plate is read at OD 405nm.

Negative controls are included, i.e. other antidiotypic

monoclonal antibodies not connected to the idiotipic network.



(i di otypes) present in the human nyel oma innunoglobé%&ﬁﬁﬁﬁfjgyﬂm
muri ne Mabs not idiotipically connected did not show any f95§m_
this 1gG fractions ( Figure 4). The supernatants of other '
hydrides producing high connected antidiotypic Mbs recognized e
vari abl e regions of the 1gG human njel oma proteins. The riecogni.tion... .. .
profile was different for each IgG human nyel oma protein. (fFigure 5). The
B7 anti di ot ypi c nonocl onal antibody al so recogni zed the vari.abl.e.regions !
(1 di oty Pas)gHIye eefbinddt & J1UHAN 1 FEHMR e cLBEWNRLBRLh BReLEagUENL 51 L Fi gure
6) . Mor eéover the recognition specificity was eval dated throug a

conpet enceegissey dimke the Leacegacti edcbf huhenhBmand el byrephdgidy dde B7
Mab and q%ffenent concentrations of the therapeutic human 1gG the
exper i nemt?e Mo "PEFSFed toFyY f5PFbwed:  Different concentrations of the

t her apeuti EHE?B d r.e..i.nc ?a nLght with a fixed concentration

of the B7 ﬁé g%%%%?Ph fgrg hgﬁgtgégg?%?gghixture was incubated with

the human rgRNERRTIQG uSKDY tReDUCTUONASSHY akorRecivoNEsCcr RRedDIoTYPIC
ANTIBODIES HIGHLY CONNECTED TO THE IMMUNE NETWORK.

S i

For the generation and production of monoclenal |
antidiotypic antibodies, the Mab against ganglioside is used
as immunogen with an immunization procedure is performed as
described elsewhere ( European Patent Application 657 471

hd Al). |

Mice with high titers of antidiotypic antibodies in serum
are reimmunized and three days afterwards the spleen 1is
removed and splenocytes are obtained. Antibody producing
cells can be obtained from any other organ if preferred.

These cells are fused with myeloma cells, cell fusion may
be performed according to any of the known methods and
thus hybridomas are obtained.. This method is described in
detail in any of the procedures for this purpose.

The antibodies produced are assayed through any immunocassay

o method preferably an immun;enzimatic method, in which the
supernatant are assessed for the preéence of specific
recognition of the proper antigen. The antibody- antibody
binding is detected through a second antibody labeled with an
.enzyme.

The supernatants are selected for ctheir capacity of
blocking the antiganglioside Mab (El) binding to the antigen
(Neu Ac '‘GM2) the supernatants in adequate concentrations are

incubated and then the El Mab with the antigen.



in this exanple. | ncreasing concentrations of therape dh;ég th el s
inhibits- the B7 Mab recognition for the human nyeF&ﬁ& Mh MYk
(Figure 7). - The fact that this B7 Mab of murine origin i s ahle
recogni ze the variable regions of a human nyel oma |1gG and the*’th
human 1 gG show us the high idiotipi8 connectivity and sugg@st thatxihe*g i
zones recogni zed in the variable regions are highly conserved anong '
speci es. Exanpl e 4: Eval uation of hunman B and hébyﬁpheeyhe—-_~uj

recogn|t|omncbyth@h@esmﬁddhHﬁbﬁﬂdbmdwﬁxs &eé&ﬂéelééﬁédta@@ cichedigtcally
connect ed.

east twice by limiting dilution, the result*ng Mab can be

produced by several culture techniques.

One method can be inoculating the proper amount of cells in
the peritoneal cavity of mice producing ascitic fluid in
which the Mab is produced in high concentration.

The antidiotypic Mabs obtained recognize different Mabs
anti gangliosides related or not related and also are
characterized by not blocking the binding of the anti
ganglioside Mab to the corresponding antigen.

Bt PROCEDURE FOR THE EVALUATION OF THE IDIOTYPIC CONNECTIVITY
IN THE ANTIDIOTYPIC ANTIBODIES (IGG TYPE).

The evaluation of the idiotipic connectivity of
antidiotypic monoclonal antibodies of IgG type obtained
against the monoclonal antibody antiganglioside El
recognizing the Neuc Ac GM2 ganglioside is performed using_an.
indirect Immuncenzimatic assay in PVC plates., Plates are
coated with specific antigangliosides Mabs and non specific
Mabs of murine origin or any other species also human origin
Mabs are used for this purpose and IgG pool. The wells are
blocked during 1 hour approximately. ar room temperature, with
PBS and Bovine serum albumin (1%) Followed by the addition of
the antidiotypic monoclonal antibodies in a concentration
range of 250 ug to 10 ug/mL during two hours in a humid
chamber at 37'C . The plate is washed at least 4 times ( PBS
) and the anti mouse Fc labeled with alkaline Phosphatases
conjugate is added during 4 hours. The substrate is added
after thHat time and the plate is read at OD 40S5nm.

Negative controls are included, i.e. other antidiotypic

monoclonal antibodies not connected to the idiotipic network.



The eval uati on of human B and T | ynphocytes rec bmwm:
antidiotypic Mbs( AB2) 19gG type |d|ot|p|calIaqggﬁLgE;%eﬂn .

performed by an |Indirect |Imunofluorescence assay in afFIo " [
B and T | ynphocytes are isolated by the Ficoll gradient 'techniqlésffem

peripheral blood. The cell ring is igolated and the cell | count4-pg- i.s..dane :

wi th a Neubauer chanber. Concentrati-en and cel | V|ab|I|ty,mere det er m ned.
The cell suspension (200 uL) adjusted to 10 cells i s *tnetbat-ed-in.a
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hum d cha durln 30 min. together, with the antidi,

t Al
ot andar d R S S S A R YR rngd G B 6 RBe T beta)

Positive £o8dd&0] Se altthe addad (el t§n9£bb&ieE49céﬂh t ghlgmshad se@ndhti ons
and a negative control is also included (ior r3). After incubation the

wel |'s wit spedcesehhds udansi oor 2o sponstistiedf e ghePBSRRSAal fai decagdize

centrifug, ng e“rgrgatplwono the Sug%g__g;ﬂlggt ?ng human healthy donors,
indicating the high connectivity of these Mabs recognizing
the idiotypes in the variable regions of immunoglobulins of
other species.

PROCEDURE FOR THE EVALUATION OF DIFFERENT SPECIES B AND T
LYMPHOCYTE RECOGNITION BY THE ANTIDIOTYPIC MABS ( AB2) -I
TYPE IDIOTYPICALLY CONNECTED.

The evaluation of the recognition of B and T lymphocytes
from different species ( mouse, rat monkey and human) by the
antidiotypic Mabs{ AB2) IgG type idiotypically connected is
performed by an Indirect Immunofluorescence assay in a Flow
cytometer.

B and T lymphocytes from different species are isoclated by
the Ficoll gradient technique from peripheral blood and other
lymphoid organs

(spleen, lymph nodes and peritoneum) according to the
species studied. The cell ring is isolated and the cell

v counting is done with a Neubauer chamber.

The cell suspension ( 200 ul) 1is inéubated in a humid
chamber during 30 minutes together with the antidiotypic Mab
(AB2) . Positive controls are added ( ior t3 or i1or t4) in
established conditions and a negative control is also
included. A proper conjugate_that could be anti mouse FITC or
RPE is added and incubated during 30 min. and after that time
the sampie is measured in the Flow cytometer.

PROCEDURE FOR THE EVALUATION OF THE BIOLOGICAL EFFECT OF
ANTIDIOTYPIC MABS (AB2) IGG TYPE IDIOTIPICALLY CONNECTED ON
THE B AND T LYMPHOCYTES IN VITRO.



centrifuge again four tinmes. An anti nmouse FITC conjygate i§
“i.ncubated during 30 min. in humd chanmber and after RHatue
“washed and centrifuged again four tines, finally the cel I quspens i
resuspended in 100 uL of PBS and the sanple i s neasured |n§tWe/P+0w€*’ 2

cytoneter. Figure (8A) shows the ré&Bognition anal ysi siof:_hunman B and } T

| ynphocytes by the B7 Mab in the Flow Cytoneter. Figure 83) ““shows the
negative %pntrol

gior r3 non idiotipicall ected Nth
The B7 Mab “R&s “B6I & F&“Fé&&@nPfetgﬁ Y- 8fCRURBA PYABRECY eéntlangﬁﬁwa

nor nal r Pef Leh d There eq b of
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T and B NymphochteBh@Eyt8s mammal species a cell proliferation assay
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is performed by 3H-Thimidine incorporation.
The Mononuclear peripheral cells are isolated through a

Ficoll gradient technique. The cells in amount of 100000 per

well are incubated with the proper medium with 10 % serum in

microplates . Lymphocyte activators as PHA in a

concentration that can be 5 ug/ mL, Con A in the same

concentration and PWM in the same concentration are added
! to the incubation in the presence of different concentrations
of the antidiotypic Mabs ( 300 ug to 15 ug/ mL)

Controls are included in the assay , activators only, or
lymphocyte cells only. Cultures are kept dur;ng 72 hours in a
5 % CO2 humid atmosphere at 37 oC.

3 H-Thymidine is added ( 1 uCi, 23 uCi/ mmol) to each well
6 hours before the culture is arrested. Cells are harvested
and 3 H-Thymidine is measured by a beta counter ( LKB
Sweden) .

The highly connected antidiotypic mabs are able to suppress
or enhance the stimulation ¢f previously activated B and T
lymphocytes of any species. The antidiotypic Mabs not
connected are not able to exert this effect.

PROCEDURE FOR THE EVALUATION OF THE BIOLOGICAL EFFECT OF
ANTID;OTYPIC MABS (AB2) IGG TYPE IDIOTIPICALLY CONNECTED ON
THE B AND T LYMPHOCYTES 1IN VIVO ON DIFFERENT ANIMAL MODELS
FOR AUTOIMMUNE DISEASES, INFECTIOUS DISEASES AND MALIGNANT
NEOPLASM’ S.

The in vivo bioclogical effect of Antidiotypic Mabs ( AB2)
IgG type idiotipically connected on the B and T lymphocytes

for autoimmune diseases, infectious diseases and malignant



20 ‘ Exanple 5: Evaluation of the biol ogical 2|
antidiotypic Mab( AB2) 1gGtype idiotipically condggﬁﬁgﬂgﬂ“‘@héﬁ” L

| ynphocytes in vitro. For the evaluation of the b|qlog1caﬁvwe¥%éét: :
of B7 antidiotypic Mabs (AB2) 1gG type idiotipically cohneched on:: @h@ B
and T |ynphocytes .of any mammal spegijes a cell proliferatilon "éssav S!

per f or med by 3H Thym di ne i ncotporation. The peri pherat—bi-ood-~

| ynphocyte cells (PBL) are isolated through a Ficoll gradlent technlque !
The cells in anpunt of 100000 per well are incubated RPM™T620" mediummr——
with 10 9FeRIIHi$r i cMVBPI at AESUTRENPhRIAT act FYAEBFRREE  PRAMRASa

concentrakf00: i i a CHLPEL s © MU dUper i RAAL do¥ei"¥rEITBr/1pr mouse

was used to evaluated B7 Mab effects in the autoimmune

i3 g, i s

diseases. This animal develops <the Disseminated Lupus
Erythematosus (DSL).

MRL/lpr/lpr mice are intraperitoneally injected with high
doses of the B7 antidiotypic Mab according to the following.
scheme: 1 mg/ mouse, three times a week, initiating the
treatment 24 hours after the birth of the animal .and
maintaining it during 4 weeks.

Also a low dose regime is evaluated with 100 ug of the
antidiotypic Mab at the time of the animal birth.

The therapeutic effect is measured through several aspects:
the delayed in time of the clinical signs appearance( skin
lesions 1lymph nodes ); through the increase of animal
survival and also through the variation of any biological
parameter considered as indicator ( Proteinuria, anti DNA
autocantibodies). A control group of non treated animals was
used to establish the comparison.

The evaluation of antitumor effect was performed using an
experimental animal model. Mice ( C57BL/C) with xenografted
lung tumor cells ( RL-67) were treated with_different doses
of the antidiotipic Mab according to the following scheme: 1
mg/ mouse, three times a week.

The therapeutic effect is measured through the comparison
of survival curves of treated animals versus the control.

The Dbiological effect of the antidiotypic Mabs 1in
infectious diseases was assessed using Balb/C mice

previously infected with a clone of Plasmodium Chabaudi.



concéntration and PAM in the same concentration areﬁgfﬂﬁgi_rfﬁ,{a=r};?%~ﬁ
I ncubation in the presence of different concentratio lgi"

Mabs “ (300 ug to 15 ug/ nL). Controls are included in the;a%sg*,ﬁwﬁ pmene |
activators only, or |ynmphocyte cells only. Cultures are kepf Ydring 72+ :
hours ina 5 %C02 humid atnosphereldt 37[err]C 3 HiThym-di-ne-i.s.. ...}

f
|
i f
added (1 uC, 23 uG/ mol) to each well 6 hours before tihe culture is !
arrested. Cells are harvested and 3 H Thymi dine is neaquEd‘by»a~beL ,J

counter (LKBoBauseAyib. MhetBRl hil§APY) dﬁhheém@anhQGYdﬁﬁlyb2t=lh&ba—REE_
?Shghoggégiggaégggregggﬁg;hgyggtig hﬁ§“£L§%#§§§%¥13$#L%ﬁgggmifgeaﬂgﬁgogenic
stimul at itQR b8 alisa Eh@dQSQQoDYnSh@ﬁé?@ﬁéﬁ@ichMﬂﬁ&méQG (Figure 10 A and
B) The antidi otypic Mabs not coOnnected are not able to exert this

ef fect. 1) A total dose of 800 ug injected in successive doses of
300,100,200,and 200 ug intraperitoneally during one week.

2) A high total doses of 3 mg was administered in 4 weekly
injections( two of 1 mg and followed by two of 500 ugj a
control group received 0.2 mL of saline solution in the same
scheme.

Capacity for delaying the clinical signs appearancen is
evaluated comparing the control versus the treated group.

PROCEDURE FOR HUMANIZATION AND REDUCE IMMUNOGENICITY OF THE
MURINE B7 MONOCLONAL ANTIBODY.

B7 Mab was modified in order to decrease its
immunogenicity with a procedure (according European patent
bulletin # 1996/10 under publication no 0699755) which
simultaneously reduces immunogenicity of the rodent‘
monoclonal antibody while preserving its binding
properties in their entirety. Since the antigenicity of an
immunoglobulin is dependent on the presence of T-cell
‘o antigenic peptides onfo their sequence, the immunogenicity

of a xenogenic or allogenic antibody could be reduced by
replacing the residues included onto the T-cell antigenic
sequences which differ from those usually found in another
mammalian species antibodies. O0f course, the replacement
of residues do not include those involved in to the
canonical structures or in the Vernier =zone. This
judicious replacement of residues have no effect on the

structural determinants or on the interdomain contacts,

thus, ligand binding properties should be unaffected as a



The fact that this B7 Mab exerts a bi ol ogi cal suppresser;

~previ ously activated B and T human | ynphocytes Fﬂ“, ! DS
t he i-mmunor egul at or capacity of this highly connected ant ﬂloty RLG
Exanple 6: Evaluation of the biological effect tralﬁt'

( AB2) 1gGtype idiotypically connected on the B and T Iy hocyt.es. J.n.\
on different ani mal nodels for autoi MmBune diseases, infdctious di seases

and mal i gnant neopl asm s. The in vivo biol ogical effed antldi-otypi
Mabs ( AB2)

consequence of alterations which are limited to the

variable region framework residues.

(1) - Analysis of homology of variable regions.

The present procedure makes use of the available
sequence data for human antibody variable domains compiled
by Kabat et al., "“Sequences of proteins of Immunological
Interest” Fifth edition., Bethesda, Maryland; National
Inst. of Health, 1994.

In the first step the variable domains of the murine B7

o heavy or light chain are compared with those corresponding
variable domains of the human sequences.

The comparison is made by an automated-computerized
method (PC-DOS HIBIQO PROSIS 06-00, Hitachi.). The most
homologous human variable regions are then compared
residue for residue to the corresponding murine regions.
This will also define the human subgroup to which each’
mouse sequence most closely resembles.

(2) - Prediction of T-epitopes.

In the second step, the two homologous variable region
sequences, mouse and human.are analyzed for prediction of
T-antigenic sequences.

The algorithm AMPHI (Bersofsky et al., The Journal of

Immunology 138: 2213-2229,(1987)) predicts & Helical
sequences. The algorithm SOHHA predicts the strip of helix
hydrophobicity (Elliott et al., J. Immunol. 138: 2949-
2952, (1987)). These algorithms predict T-cell presented
fragmenps of antigenic proteins.

(3) Analysis for immunogenicity reduction.

Those residues in the mouse framework which differ from

its human counterpart are replaced by the residues present
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the canonical structures or those involved in the Vernier

zone could have a significant effect on the tertiary
structure. Hence, they can not be included 1in the
replacement. Additional information about the influence of
the proposed replacements on tertiary structure or the
binding site, could be obtained from a molecular model of
the variable regions. -

(4) The method for constructing and expressing the
altared antibody.

The following procedures are used to prepare recombinant
DNA sequences which incorporate the CDRs o¢f the murine
mAb, both light and heavy chains, ihto human, frameworks
that can be used to transfect mammalian cells for the
expression of recombinant antibody less immunogenic and
with the antigen specificity of the animal monoclonal
antibody:

a.-) mutagenesis and assembly of variable region domains

ig; including CDRs and FRs regiohs. The PCR-mutagenesis method
(Kamman et al., Nucleic Acids Res. 17: 5404-5409, (1989) )
is preferably used to introduce the changes at different
positions.

b.-) preparation of an expression vector including one
variable region and the corresponding human constant
region which upon transfection into cells results in the
secretion of protein sufficient for affinity and
specificity determinations.

c.-) co-transfection of heavy and light chain expression

vectors in appropriate cell lines.



| esi ohs Ianh nodes ); through the increase of an
t hrough the variation of any biol ogi cal paraneternggﬁgqﬂggj

(Proteinuria, anti DNA autoantibodies) . A control group of! nén tnééted"

animals was used to establish the conpari son. The evaluatlog,gfr" 5 §

antitunor effect was perforned using an experinental aninal el ;

(C57/BL/C) with xenografted 15 h22~~ 4ung~_.l !

tumor cells (RL-67) were treated with different doses of the antidiotipic |

Mab according to the followng shim 1 ng/ nouse, three ti W B K
Aé%er about 2 weeks, the cell supernatants are analyzed

by ELISA for human IgG production. The samples are then
analyzed by any method for human IgG capable for binding
to specific antigens.

Example 1: Generation and production of monoclonal
antidiotypic antibodies ( AB2) highly connected to the immune
network against the El Mab obtained in the syngeneic model.

The Mab against ganglioside ( E1 Mab) is used as
immunogen in Balb/C mice ( 4-8 weeks old) with . an
immunization procedure performed as described elsewhere (EP
No:0 667 471 Al).

Mice with high titers of antidiotypic antibodies in serum
are reimmunized and three days afterwards the spleen is
removed and splenocytes are obtained.

These cells are fused with myeloma cells, fusion 1is
performed according to the method described by Kholer and
Milstein with some minor modifications (Nature (1975)
256:495-497) and hybridomas are obtained. Murine splenocytes
are fused with the non secretor murine myeloma cells
P3/X63Ag66.5.3 in a rate 10:1 in 0.5 mL of fusion media
containing PEG

(3000-5000) .

The antibodies produced are assayed through any immunoassay
method, in which the supernatants are assessed for the
pPresence of specific recognition of the proper antigen. The
antibody-antibody binding is detected through a second

antibody labeled with an enzyme.

The supernatants are selected for their capacity of
blocking the antiganglioside Mab (El) binding to the antigen
(Neu Ac GM2) the supernatants in adequate concentrations are

incubated and then the El Mab with the antigen.



The therapeutic effect is neasured through the conpaprs
curves of -treated animals versus the control. ZQ

of the. antidiotypic Mbs in Infectious dlseases mas £5S ~MSLN
Bal b/C mce previously infected with a clone of Plasnndlunleh baud| ;
(Conquy-Adib. M et al (1993) Ml | nmunology 30(2):119-127) Afteﬂfihﬁée days
of the inoculation the mce were treat&d wth the follomﬁng thepapeutlc
schene: 1) A total dose of 800 ug Thjected in successivel doses of 300,
100, 200, an 00 : it I duri wee f@tg?ggz t.al .
doses of 3 Gk‘lfl?ewagl'!géi!rﬂnmrbl}3 g{:e In 4g¥5ekl f%qle%nggtloﬁs thevzy éﬂa)md

f ol | owed b:y*ﬁﬁlm:dﬁt 588byg) antdongamwl Do Oikde s eceilaeedd0. ar n1ncn:f salLaned
solution in the sane schene. Capacity for delaying the clinical  signs
appear ancefFigurs, o} hapad cﬁﬁ&ar+%¥tﬂéecc§ﬁ&arfél<:t\?éll§6§ e FPeaPlBChEBEp.

the binding of the anti ganglioside Mab to the corresponding

antigen. The hybrid 437 was cloned twice and the resultant
Mab was the antidiotypic Mab 87 an IgG2a class.

Example 2: Procedure for the evaluation of the idiotipic
connactivity in the antidiotypic antibodies (IgG type). .

The evaluation of the idiotipic connectivity of
antidiotypic monoclonal antibodies of IgG type obtained
against the monoclonal antibody El that recognize the Neuc Ac
GM2 ganglioside is performed using an indirect
Immunoenzimatic assay in PVC plates ( 96 wells, High Binding
Costar). Plates are coated with specific antigangliosides
Mabs including the one used as immunogen the E1 Mab, and non
specific Mabs in carbonate -bicarbonate buffer. The wells are
blocked during 1 hour at room temperature, with PBS and
Bovine serum albumin (1%) Foilowed by the addition of the
antidiotypic monoclonal antibodies in a concentration range

- 0of 250 ug to 10 ug/mL during two hours in a humid chamber at
! 37°C . The plate is washed at least 4 times ( PBS ) and the
anti mouse Fc labeled with alkaline Phosphatase conjugate is
added during 4 hours. The substrate is added after that time
and the plate is read at 0D 405 nm.

Negative controls are included, i.e. other antidiotypic
monoclonal antibodies not connected to the idiotypic network.
"~ The supernatants of different hydrides producing
antidioﬁypic Mabs recognized the variable regicns of the
antiganglioside related Mabs, recognized non related IgM of

Balb /C origin Mabs, and also neonatal Mabs. (Figure 1).



Example ~ 7: ~Phar maceut i cal conmposition  contaREPRY AGHN %ﬁE%Ilg

nonocl onal anti bodi es. A therapeutic conposition was obIaL

an effective amount of the antidi otypic nonocl onal antlbpduesﬁﬁTghF L
idiotipically connected and conbi nations of them in a pharnaceutLGaJ o
vehi cl e conposed by Di basi c Sodi umyphosphate 9.0 ny, anobashq Sodi um: 5
Phosphate 2.55 ng and Sodi um Chl ortde 43. 00 ny, pollsorbht@ 80 T iy~ “WFH ;
5.00 nL . This pharmaceutical conposition is to be used | Nniaut-oF AMHAe—- |
di seases, infectious di seases and cancer. e _8: Mirine Varlable J

region of BRE@RGLIA&YPiC QHPPSE)GS}&b\ﬁ“%éﬁﬁ%hc?ﬁg*gcza type showed. a.. .}

high idiotypic <connectivity recognizing the idiotypes in the

variable regions of the antiganglioside related Mabs, non
related IgM of Balb/C origin Mabs, and also neonatal Mabs

with an affinity of 10" M.( Figure 2).

Exanple 3: Characterization of human myeloma.
immunoglcbulin ( IgG) idiotypes recognition and in the
therapeutic IgG preparation by ¢the antidiotypic Mabs

idiotypically connected.

The capacity of recognition o¢f the human myeloma
immunoglobulin (IgG) idiotypes ( variable regions) by the B7
Mab was evaluated . ‘

For this purpose an Indirect Immunoagsay is used ( 96
wells, High Binding Costar). Plates are coated with different
IgG fractions or their fragments .

( obtained éccording Colligan. E.J et al, Eds (1995)
Cur;ent Protocols in Immunology). The wells are coated with
myéioma.prOteins in carbonate-bicarbonate buffer and blocked
during 1 hour at room temperature, with PBS and Bovine serum
albumin (1%) Followed by the addition of the antidiotypic
monoclonal antibodies in a concentration range of 380 ug to
11 ug/mL during two hours in a humid chamber at 37°C . The
plate is washed at least 4 times ( PBS ) and the anti goat Fc
region labeled with alkaline Phosphates is added and
incubated during 4 hours. The substrate is added after that
time and the plate is read at OD 405 nm.

The B7 antidiotypic monoclonal antibody recognized the

variable regions



23 Cyfoplasnic RNA was extracted from about 10[ekbrn$%
as described by Faloro et al (Faloro, J. et al ﬁfﬁéﬁﬂZPMB
65: 718-749, (1989) ). The cDNA synthesis reaction consiistied of” 5~ ug
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The supernatants of other hydrides producing high
connected antidiotypic Mabs recognized the variable regions
of the IgG human myeloma proteins. The recognition profile
was different for each IgG human myeloma protein. (Figure 35).

The B7 antidiotypic monoclonal antibody also recognized the
variable regions (idiotypes) present in the human myelpma
immunoglobulins fragments (Figure 6).

Moreover the recognition specificity was evaluated through
a competence assay for the recognition of the human myeloma
IgG by the B7 Mab and different concentrations of the
therapeutic human IgG the experiment was performed as
followed:

Different concentrations of the therapeutic human IgG were
incubated overnight with a fixed concentration of the B7 Mab
(95 ug/mL) after that time this mixture was incubated with
the human myeloma IgG using the immuncassay already described
in this example.

Increasing concentrations of therapeutic human IgG inhibits
the B7 Mab recognition for the human myeloma IgG idiotypes.
(Figure 7).

The fact that this B7 Mab of murine -origin is able to
recognize the variable regions of a human myeloma IgG and the
therapeutic human IgG show us the high idiotipic connectivity
and suggest that the zones recognized in the variable regions
are highiy conserved among species.

Example 4: Evaluation of human B and T Lymphocyte
racognition by the antidiotypic Mabs ( AB2) IgG type
idiotipically connected.



The “VH ahd VK cDNAs were anplified using the PCR angggggqrh
et al (Olandi, R et al. Proc. Natl.Acad. Sci.USA 13-
")y . -For. PCR anplification of VH, DNA/ primer mxtures éonu

- CDNA, 25 pnol es C&A FOR ;
(5" GGAAGCTTAGACCGATGGGECCTGITGITTTGS' ) and !
BACK mnms(SMHUMMNQNNQUGMMNMUQMUQ

For PCR anplification of VK, DNAfpriners mxtures jconsisted...of... 5,

ul  cDNA, 25 pnoles of CK2 FOR (5' GGAAGCTTGAAGATGGATACAGTTGGTGCA
3') and moem4ﬁaﬁGAA6fCﬁAﬁfsATeTﬁameemc@)ce jeraig.i b 50

t hese m Xt ur es wer e added of dATP, dCTP, dTTP, and
dGTP, 5 uPYcohBei tééﬁt’-§16FYE®R bPJ‘FPét‘ t“ﬁér’m)lIS§e Fy@el ulotgpically

Ther mol aséé{x@é?ﬁt%& 4 o 1 Bk e¥Phel® by°f 2RO ai AW ESTRIR AURIARLLEALO 25

thermal cycle
assay in a Flow cytometer.

B and T lymphocytes are isclated by the Ficoll gradient
technique from peripheral blocod. The cell ring is isoclated
and the cell counting 1i1s done with a Neubauer chamber.-
Concentration and cell viability were determined.

The cell suspension (200 ul) adjusted to 10’ cells - is
incubated in a humid chamber during 30 min. together with the
antidiotypic Mab (AB2) a standard curve 1is added in the
concentration range of 250 to 10 ug/mL. Positive controls are
added (ior t3 or ior t4) i.n~ established conditions and a
negative control is also included (ior r3). After incubation
the wells with the cell suspension are washed with PBS BSA .
Azide and centrifuging eliminating the supernatant and
centrifuge again four times. An anti mouse FITC conjugate is
added and incubated during 30 min. in humid chamber and after
that the sample is washed and centrifuged again four times,
finally the cell suspension is resuspended in 100 uL of PBS
and the sample is measured in the Flow cytometer.

Figure (8A) shows the recognition analysis of human B and
T lymphocytes by the B7 Mab in the Flow Cytometer. Figure
(8B) shows the negative control (ior xr3 Mab, a non
idiotipically connected Mab).

The B7 Mab was able to recognize 53 % of human lymphocytes
from a normal donor ( Peripheral Dblood lymphocytes)
Thereforé this Mab of idiotypic reactivity is able to
recognize molecular structures present in T and B human

lymphocytes.



24 94[brr]C, 30sec; 50[err]C, 30sec; 72[err]C¥?%F@H R AR o, 2
=wfast- incubation for 5 min. at 72[err]C. Amplifie fofo ]
Zpurified on Prep. A Gene purification kit (BioRad). The PUL

[ and;
were cloned into ML3 vector. Clones were sequenced by t e'dldeoxy e hoﬂ
using T7 DNA Pol (Pharmacy). See figure 11. Exanpl e iMBd? 99
the variabl e domai n sequences heavythain of B7 nurine mndonLnnaL anti.b d
to humani ze the predicted T-cell antigenic sequences. 'The vari abl e

regi on sequaRe@leof sheagyathaBlonerdr anal y2adldyickicekkrabti 088LCRT .ot
sequences. It was nmade by

antidiotypic Mab( AB2) IgG type idiotipically connected on
the B and T lymphocytes in vitro.

For the evaluation of the Dbiological effect of B7
antidiotypic Mabs (AB2) IgG type idictipically connected on
the B and T lymphocytes of any mammal species a cell
proliferation assay is performed by 3H-Thymidine
incorporation.

The peripheral bléod lymphocyte cells (PBL) are isolated
through a Ficoll gradient technique. The cells in amount of

Nt 100000 per well are incubated RPMI 1640 medium with 10 %
serum in microplates . Lymphocyte activators as PHA in a
concentration that can be 5 ug/ mL, Con A in the same
concentration and PWM in the same concentration are added
to the incubation in the presence of different concentrations
of the antidiotypic Mabs (300 ug to 15 ug/ ml). Controls are'
included in the assay, activators only, or lymphocyte cells
only. Cultures are kept during.72 hours in a 5 % C02 humid

atmosphere at 37%.

3 H-Thymidine is added (1 uCi, 23 uCi/ mmol) to each well 6

ggg hours before the culture is arrested. Cells are harvested and
3 H-Thymidine is measured by a beta counter (LKB Sweden).

The B7 highly connected antidiotypic mab was able to
suppress the stimulation of previously activated B and T
lymphocytes ( Figure 9 A and B). This suppresser effect of
the mytogenic stimulation was also produced by therapeutic
human IgG (Figure 10 A and B) The antidiotypic Mabs not
connected are not able to exert this effect.

The fact that this B7 Mab exerts a biological suppresser

effect in previously activated: B and T human lymphocytes



using the conputer algorithmAVPH , which predict segnen,

sequences 11 amno acids -in Iength with an anphi 104
structure, that 1is have one side hydrophobic and one Sl V€

which bind to MHC Il nol ecul es. On to the variable dohaln sequence. of
the heavy chain were predicted 3 segments which are: (1tiis lised ik
nunbering.). 1. FR 1 between am no _gci ds B- 20. 2. FE L...CDR.1 andi

FR2 between am no acids 28-54. 3. FR3, CDR3 and FR4 befween am no aC|dsg
88-1009. The Figure 11 shows the sequences correspondi ng-to-heavy._. chain.}
This nuri nereegtteacesi Sthanpimednaddduldeot masreg ol of  skgsencoghly

I ncluded in the Gbne Bank and EMBL database. The nost honol ogous human

vari abl e CYEGHEd foFidAeEYPipsMAB.
Example 6: Evaluation of the Dbiological effect of

antidiotypic Mabs

( AB2) IgG type idiotypically coannected on the B and T
lymphocytes in vivo on different animal models for autoimmune
diseasas, infectious diseases and malignant neoplasm’s.

The in vivo biological effect of antidiotypic Mabs ( AB2)
IgG type idiotipically connected on the B and T lymphocytes

o for autoimmune diseases, infectious diseases and malignant
neoplasm’s, was measured using differents animals
experimental models. The experimental model MRL/lpr/lpr mouse
was used to. evaluated B7 Mab effects in the autoimmune
diseases. This animal develops the Disseminated Lupus
Erythematosus (DSL).

MRL/1pr/lpr mice are intraperitoneally injected with high
doses of the B7 antidiotypic Mab according to the following
scheme: 1 mg/ mouse, three times a week, initiating the
treatment 24 hours after the birth of the animal and
maintaining it during 4 weeks.

Also a low dose regime is evaluated with 100 ug of the
antidiotypic Mab at the time of the animal birth.

The therapeutic effect is measured through several aspects:
the delayed in time of the clinical signs appearance (skin
lesions 1lymph nodes }; through the increase of animal
survival and also through the variation of any biological
parameter considered as indicator (Proteinuria, ‘anti DNA
autoantfbodies). A control group of non treated animals was
used to establish the comparison.

The evaluation of antitumor effect was performed using an

experimental animal model. Mice (C57/BL/C) with xenografted
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closely resenbles is defined. In this case the h

an-TH9
vari abl
by resi

ned and al so the human subgroup to which tﬁﬁﬁﬂyéi” -
Kabat.' s subgroup 1.

‘ Both

e region sequences, human and nurine are then cpnparqd mesgdhe

due and are selected those nmeasidues at FR reglons whi &h
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replace
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nts: 1. PRO at position 9 bgo t@é folz EwP05|t|on 11 by

e antidiotipic Mab according lowln 1 mg/

mouse, three times a week.
The therapeutic effect 1is measured through the comparison
of survival curves of treated animals versus the control.
The Dbiological effect of the antidiotypic Mabs in

Infectious diseases was assessed using Balb/C mice

previously infected with a clone of Plasmodium Chabaudi

(Conquy-Adib.M et al (1993) Mol Immunoclogy 30(2):119-127)
After three days of the inoculation the mice were treéted
with the following therabeutic scheme:

1) A total dose of 800 ug injected in successive doses of
300, 100, 200,and 200 ug intraperitoneally during one week.

2) A high total doses of 3 mg was administered in 4 weekly

injections ( two of 1 mg and followed by two of 500 ug) a

control group received 0.2 mL of saline solution in the same

scheme.

Capacity for delaying the clinical signs appearance 1is
evaluated comparing the control versus the treated group.

Example 7: Pharmaceutical .composition containing
antidiotypic monoclonal antibodies.

A therapeutic composition was obtained containing an
effective amount of the antidiotypic monoclonal antibodies
highly idiotipically connected and combinations of them, in a
pharmaceutical vehicle composed by Dibasic Sodium phosphate
9.0 mg, Monobasic Sodium Phosphate 2.55 mg and Sodium
Chloride 43.00 mg, polisorbato 80 1 mg, WFI 5.00 mL . This
pharmaceutical composition is to be used in autoimmune
diseases, infectious diseases and cancer.

Example 8: Murine Variable region of B7 monoclonal

antibody DNA sequencing.



3. VAL at position 12 by LYS. 4. THR at position Y AR END QU HET
at position 20 by VAL. 6. MET at position 37 by VEEFDLA ."““/ét{\) J'alt‘:““"m
posi tion 38 by ARG 8. SER at position 40 by ALA. 9, . H'S at  positi-omn

41 by PRO 10. LYS at position 43 by G.N. 11. SER ?ﬁaﬁ%§$?ﬁonf44 by :
Q. 12. |LE at position 48 by MET, 13. SER at posjt{on 109 by VAL. |
Exanpl e 10: Construction of nutant hédvy chain variable ' regian vofy B7aby |
PCR nut agenesi s. The changes in the anmino acids of nutani_heavy chain;

vari abl e region were constructed using PCR nutagenesi g (Kéﬁﬁﬁﬁﬁfwwrwér”aﬁ;
Proc. Nat. é&ﬁgphaﬁmlcugNA 88s gxrgactedo4rop1elopt 10 B hybridoma :

cells as described by Faloro et al (Faloro, J. et al.

- {

Methods in Enzimology 65:718-749, (1989) ).
The c¢DNA synthesis reaction consisted of 5 ug RNA, 50
mM Tris- HCl, pH 7.5, 75 mM KCl, 10 mM DTT, 3 mM MgClp ,
25 pmol CG2AFOR primer (5 GGAAGCTTAGACCGATGGGGCCTGTTGTTTTIG
37 for heavy chain variable region or CK2FOR
(5 GGAAGCTTGAAGATGGATACAGTTGGTGCAGC 3°) for 1light chain
variable region, 250 uM each of dATP, dTTP, dCTP, dGTP, 15
. u ribonuclease inhibitor (RNA guard, Pharmacy) in a total

0
volume of 50ul. Samples were heated at 70C, for 10 min.

2
and slowly coocled to 37C over a period of 30 min. Then,

100units MMLV reverse transcriptase (BRL) were added and

the incubation at 37°C continued for 1 hour.

The VH and VK cDNAs were amplified using the PCR as
described by Orlandi et al (Orlandi, R. et al. Proc.
Natl.Acad.Sci.USA 86:3833- 3837, (1989) ). For PCR

da

amplification of VH, DNA/primer mixtures consisted of 5 ul

cDNR, 25 pmoles cG2a FOR
e (5 GGAAGCTTAGACCGATGGGGCCTGTTGTTTTGS ™)
and VH1 BACK primers

(5'AGGT (G/C) (A/C)A(A/G)CTGCAG (G/C)AGTC (A/T)GG 3.

For PCR amplification of VK, DNA/primers mixtures
consisted of 5 ul CcDNA, 25 pmoles of CK2 FCR
(5" GGAAGCTTGAAGATGGATACAGTTGGTGCAGC 3°') and

VK10BACK (S TTGAATTCCAGTGATGTTTTGATGACCCA 3)' primers.
To these mixtures were added 2.5mM each of
dATP,dCTP,dTTP,and dGTP, 5 ul constituents of 10X buffer
thermolase and 1 unit of Thermolase(IBI) in a final volume

of 50 ul. Samples were subjected to 25 thermal cycles at



Briefl y: Two anplification by PCR the reaction m xt u&@%@é
- 'supernatant of single strand DNA cloned in M3, 25 pnolg
~oligo- 1 or.2, 25 pnoles nutagenic oligo 3 or 4 prineris {

ri mers 26 sequences).: Tb?t HESe
p i

&

m xtures were added 2.5nM each of dARE dCTP, dTTP, and dGTP, 5.0l mvrnen
constituents of 10X Vent Polynerase buffer (NEB) and 1 unit of Vent DNA

3

Pol ynerase o (NEB). in a fimal volunme of 50 ul. Sanples werie.subj.ected.. to. _;
12-15 t hethfb cyePes:at 284 erriGes0 sk&ly 50[ efiPG; 3@7eca 1eSterr]C, 1
mn. ; and a last incubation for 5 mno at 75[err]C. The groducts of both

PCRs are IVTIRAF IR af8Ecohd™OR LdF ng & Re AR H HeeDr VRHers
A”pl'f'edp&%iffgg\a§”§%ep. A Gene purification kit (BioRad).

The purified VH and were cloned into M13 vector. Clones

¥kl WeES and 4).

were sequenced by the dideoxy method using T7 DNA Pol
{Pharmacy) . See figure 1l1.

Example 9: Modification of the variable domain sequences

heavy chain of B7 murine monoclonal antibody to humanize

the predicted T-cell antigenic sequences. .

The variable region sequences of heavy of B7 were

S analyzed for T-cell antigenic sequences. It was made by

using the computer algorithm AMPHI, which predict segments

of the sequences 11 amino acids - in length with an

amphipatic helix structure, that is have one side

hydrophobic and one side hydrophilic which bind to MHC II

molecuies.

On to the variable domain sequence of the heavy chain
were predicted 3 segments which are: (It is used Kabat’s
numbering.) .

l. FR 1 between amino acids 8-20.

2. FR1, CDR 1 and FR2 between amino acids 28-54.

3. FR3, CDR3 and FR4 between amino acids 88-109.

The Figure 11 shows the sequences corresponding to heavy
chain.

This murine sequence is compared with the immunoglobulin
sequences included in the Gene Bank and EMBL database. The
most homologous human variable region sequence is
determinéd and also the human subgroup to which the murine
sequg@ée most closely resembles is defined. In this case

the human sequence founded was an THS Kabat’s subgroup 1.



purlfled “on Prep. A Gene purification kit (Bio Rad).
:the-positions 9, 11, 12, 16 and 20 ‘the priners used,
5! CTTGCAGGATACCTTGACTGAAGCCCCAGGCTTCTTCACCTCAGCTCC 3' . : W SHEET
~3:'5' GTAAAACGACGGCCAGT 3 These primers are conbined in one PCR. ey
Primer 2:5' GGAGCTGAGGTGAAGAAGCCTGGGGCTTCAGTCAAGGTATCCT T Py e |
4:5' ACTGGCCGICGITTTAC 3'. These priness are conbine |n one. PCR Then,
the products of both PCRs are conbined in one PCR using/3 and 4 prirers:
For the changes in the position 37, 38, 40, 41, 43, 44 landnéﬁghlﬂg
primers dediqphedvaeiable region sequences, human and murine are “‘~-I

then compared residue by residue and are selected those
residues at FR regions which are not involved in the
Venire zone or with the canonical structures. Therefore
they could be changed by those residues at the same
position onto the human sequence.

For the heavy <chain of murine B7 we propose 13
replacements:

1. PRO at position S by ALA.

s 2 LEU at positien 11 by VAL.
) 3 VAL at position 12 by LYS.
4 THR at position 16 by ALA.
5 ILE at position 20 by VAL.
6. MET at position 37 by VAL.
7 GLU at position 38 by ARG.
8 SER at position 40 by ALA.
9 HIS at position 41 by PRO.
10. LYS at position 43 by GLN.
11l. SER at position 44 by GLY.
/ 12. ILE at position 48 by MET.
.

13. SER at position 109 by VAL.

Example 10: Constructicn of mutant heavy chain variable
region of B7 by PCR mutagenesis.

The changes in the amino acids of mutant heavy chain
variable region were constructed using PCR mutagenesis
(Kammann, M. et al. Proc. Nat. Aca. Sci. USA, 86, 4220-
4224, (1989).

Briefiy: Two amplification by PCR: the reaction mixture
was: 0.5 ul the VH supernatant of single strand DNA cloned
in M13, 25 pmoles mutagenic oligo 1 or 2, 25 pmoles

mutagenic oligo 3 or 4 primers (See below the primers



Prinﬁrlfi 5' AACACCT CCCATCCACT CAAGGECCCT GT CCAGGGEECCT RGO

SZEENY Primer 3@ 5' GTAAAACGACGGCCAGT 3'. These priﬁﬁrgf : n
one PCR -  Priner2: [ —
5" ATGCACT GGGT GAGGCAGGECCCCT GGACAGGGCC{EGAGT GGATGGGAGGT3' | Priyner.. 4. grany
5' ACTGGCCGTCGITTTAC 3' . - | 27" ° These |

primers are conbined in one PCR Then, the products of bott~PCRs~ ar-e- .|

conbined in one PCR using 3 and 4 priners. f
sequences). To tgese mixtu@es were added 2.5mM--each-of ]

dATP,dCTP,dTTP,and dGTP, 5 ul constituents of 10X Vent
Polymerase buffer (NEB) and 1 unit of Vent DNA Polymerase

(NEB) in a final volume of 50 ul. Samples were subjected
Q Q
to 12-15 thermal cycles at 94 C, 30 sec.; 50C, 30 sec.:

75°C, 1 min.; and a last incubation for 5 min. at 75C. The
products of both PCRs are joined in a second PCR using the
outside primers only (3 and 4). Amplified VH DNA were
purified on Prep. A Gene purification kit (Bio Rad).
For the changes in the positions 9, 11, 12, 16 and Zd
the primers used, were:
Primerl:
3’ CTTGCAGGATACCTTGACTGAAGCCCCAGGCTTCTTCACCTCAGCTCC 37.
'Primer 3:5' GTAAAACGACGGCCAGT 3'.
These primers are combined in one PCR.
Primexr .
2:5’ GGAGCTGAGGTGAAGAAGCCTGGGGCTTCAGTCAAGGTATCCTGCAAGS . Pri
mer 4:5'ACTGGCCGTCGTTTTAC 3'.
These primers are combine in one PCR.
Then, the products of both PCRs are combined in one PCR
‘st using 3 and 4 primers. )
For the changes in the positien 37, 38, 40, 41, 43, 44
and 48, the primers designed were:
Primerl: _
5" AACACCTCCCATCCACTCAAGGCCCTGTCCAGGGGCCTGCCTCACCCAGTGCAT
GGT 3'.
Primer 3: 5’GTAAAACGACGGCCAGT 3'.
These brimers are combined in one PCR.
Primer2: _
5/ ATGCACTGGGTGAGGCAGGCCCCTGGACAGGGCCTTGAGTGGATGGGAGGT 3 .
Primer 4: 5’ACTGGCCGTCGTTTTAC 3'.



After

mut agenesi s VH genes were cloned in expressio

"-yl elding‘the plasmds B7-nut VH pSvgpt. - BRI EF DES&BE?%@EQEEI{Q%@E@I

Fi gure 1: Show the recognition pattern of the high,

‘Ai"bri domas with different nonoclonals antibodies.- Flgure 2% .Show_the..

bi ndi ng of the B7 Mab to different npnoclonal antibodies| Flguna 3
Alns\aﬁd thehe

Show the recognition of different humdh 1gG niel oma prot

i ntravenous |1gG by the B7 Mab. Figure 4: Shom/the blndung -of - di-f-f.er.ent.
nurine Mabs,Py L h n n1e|o in Figure 5§ Show the :
recognition pa?% §r1@ H%F bies iR 5ﬁﬁé05§d antldlOt&pICS-NBbS~QyM«Wmﬂ4

differents taénhugRe pielQees QEOBStHSPCRs are combined in one PCR

using 3 and 4 primers.
After mutagenesis VH genes were cloned in expression

vectors (pSVgpt) yielding the plasmids 37-mut VH-pSVgpt.

BRIEF DESCRIPTION OF THE FIGURES.

Figure 1: Show the recognition pattern of the high
connected antidiotypic hibridomas with different moncclonals
antibodies.

Figure 2: Show the binding of the B7 Mab to different
monoclonal antibodies..

Figure 3: Show the recognition of different human IgG

mieloma proteins and the human intravenous IgG by the B7 Mab.

Pigure 4: Show the binding of different murine Mabs by the

human mieloma protein #2.

Figure S5: Show the recoqnition'pattern of the IgG high
connected antidiotypics Mabs by differénts IgG human mieloma
proteins.

Figure 6: Show the blndlng of undigested IgG human mieloma
and their Fab’2 by the B7 Mabs.

Figure 7: Show the competitive inhibition by the
intravenous human IgG of the B7 Mab binding to the human IgG
mieloma protein.

Figure B8: Show the flow cytometric analysis to the
peripheral blocod human lymphocytes to different normal human
donors.

A- Binding of B7 Mab to the human lymphocytes of different
normal human donors (B7 Mab at 50 ug/ml)

- B- Positive control (CD3 Mab).

C- Negative control (R3 Mab).
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Flgure 6 Shom1the blndlng of undigested |19gG human RIELOWH

by the .B7 Mabs. Figure 7: "Show. . the conpetltlve ;lﬁ%Vb 1

i ntravenous human 1gG of the BZ Mab blndlng to the hunan PgG Hierorme- i

pr ot ei n. Figure 8: Show the flow cytonetric anal ysis] tq tthe ¢ p@rrpheral
bl ood hurman | ynphocytes to different 28ormal human dononsl A- Blndlng of
B7 Mab to the human | ynphocytes of different nornal huhan "doners BT "Vab;
at 50 ug/m). B- Positive control (CD3 Mab). C Négatlve control (R3
Mab) . Figure 9: Show the effect o028 the B7 Mab on human

lymphocytes proliferative responses to CONA, PWM and PHA.

A- Human lymphocytes + CONA and PWM.

B- Human lymphocytes +PHA.

Fiéure 10: Show the effect of the human intravenous IgG on
human lymphocyte proliferate responses to CONA and PHA.

Results are expressed as the mean cpm of triplicate values
from three independent experiments.

A~ iv IgG alone +iv IgG and CONA.

B~ iv IgG+PHA.

o Figure 1l1: Analysis for the modification by way of

humanization of the variable regions of the heavy chain of

antibody B7.

A: Sequence of the variable region of the murine B7
monoclonal antibody.

B: Sequence of the variable region of the most
homologous human immunoglobulin.

C: Sequence of the modified variable reéion,of B7.

Shading: predicted T-cell antigenic sequences,

Underlined amino acids residues: amino acids involved in
tertiary structure.

Bold font: complementarity determining regions.

Amino acids residues in boxes: replacements which are

proposed.



Figure 9: Show the effect of the B7

ytes
proliferative responses to CONA, PWM and PHA néﬁwﬁé E&T{%H@ET
and PWM B- Human | ynphocytes +PHA. Figure 10 Show t he ef;‘*;_;_‘t' "t he
human i ntravenous 1gG on human Iyrrphocytg proliferate responsas to C(]\IAE
and PHA. Results are expressed as the rman cpmof tri pllca,ia yal.ues..
fromthree i ndependent experinents. A- iv 1gG al one +ilv il gG and

§
H
b

B- iv | gG+PHA Figure 11: AnalysisCLA#MS.the nodifi c&t HOR By way
of humani zation of the variable regions of the heavy chgin of antibody ;
B7. " A. Sequence of the variable region of the nurine B#F-monoclonal -

anti body. 1.- Anti-idiotypic monoclonal antibody (AB2) 1gG type highly connected to

the idiotypic network which is a humanized variant obtained from the
monoclonal antibody B7 produced by the hybridoma of the same name,
accession number E.C.A.C.C. 84113324 which is useful as immunaregulator
of the immune response and the variable region of its heavy chain has the
sequence:

GLN VAL GLNLEUGLN GLN SER GLY ALA GLU VAL LYS

LYS PRO GLY ALA SER VAL LYS VAL SER CYS LYS THR
SER GLY TYR THR PHE THR GLU TYR THR MET HIS TRP
o VAL ARG GLN ALA PRO GLY GLN GLY LEU GLU TRP MET
GLY GLY VAL SER PRO ASN ASN GLY GLY ALA SER TYR

ASN GUN LYS PHELYS GLY LYS ALA THR LEU THR VAL

SER LEU THR SER ASP ASP SER ALA VAL TYRTYR CYS
ALA ARG'ARG LEU GLY ARG GLY TYR ASP LEU ALA SER

TYRTRP GLY GLN GLY THR LEU VAL LEU SER LEU GLN

2.- Use of the monaclonal antibody of claim 1 for the manufacture of a
medicament useful in the treatment of autcimmune diseases.

(o 3.- Use of the monoclonal antibody of claim 1 for the manufacture of a
medicament useful in the treatment of infectious diseases.

4.- Use of the monoclonal antibody of claim 1 for the manufacture of a
medicament useful in the treatment of cancer.

S.- Use of the monocional antibody of claim 1 for the manufacture of a

reagent useful for the “in vive” and “in vitro” diagnosis of autoimmune and
infectious diseases and cancer.

U
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B: Sequénce of the variable region of'the (St np!“,.(..,

I mmunogl obul i n. C: Sequence of the nodified var iTAbI - ’rtegq Oﬁw R ;
Shadi ng: predicted T-cell antigenic sequences. Underlined anjno.aeci ds~ | |
residues: amino acids involved in tertiary structure. aolpl fonts7 0
conpl ementarity determ ning regions. AgDno aci ds resi dues rr-boxess —eemd
repl acenents which are proposed. 29 j
CLAIMB.  1.- Afit-i Phanmacsuticaincompesitien femthebtregtmens2f aug@mmqm—msyia*sgs~ v

connected to the etwork. which.is, a h manj zed vari ant obtai ned
from the monocl oﬁ{é&‘ %gﬁ'%é@agwwméﬂuwytw&ﬂ%hdom of the sane nane,

7.- Pharmaceutical composition for the treatment of infectious diseases
which contains the manoclional antibody of claim 1.

8.- Pharmacautical composition for the treatment of cancer which cantains
the monacional antibody of claim 1.

9. Reagent for diagnesis of autoimmune diseases, infectious diseases and

cancer which contains the monaclonai antibady of claim 1.

RE O AR



acceSS|on nunber E. C. A C C .94113324 which .is.useful zgs.i nun
t he! i fmune response and the variabl e’ région of its héﬁvyxnhat
sequence: GLN VAL GN LEU GLN GLN SER G.Y ALA GLU VAL LYS LYSg. ]
SER VAL LYS VAL SER CYS LYS THR SER GQ.Y TYR THR PHE THR GLU: TYR*THP NET*HI-J
TRP VAL ARG GLN ALA PRO GLY GLN GLY LEU GLU TRP MET GY GLY{VAL SER PRO"ASN
ASN GLY GLY ALA SER TYR ASN GLN LYS PHE LYS GLY LYS ALA THR: LEU*ﬁHR~VAL ASP
LYS SER SER ASN THR ALA TYR MET GLU LEU ARG SER LEU THR SER,ASP ASP_SER ALA
VAL TYR TYR CYS ALA ARG ARG LEU GLY ARG GY TYR ASP LEU ALA SER TYR TRP &Y |
GLN GLY THR LEU VAL LEU SER LEY GLN  2.- Use of the nonoclenal..antibody c of i
claim1 for the manufacture of a medi cament useful in the treatment of o

aut oi mmune di seases. 3.- Use of the nonoclonal antibody of claim1 for
the manufacture of a nedi canent usaBstrRA@Tthe treatnent of infectious
di seases. 4.- Use of the nonoclonal antibody of claim1 for the
manuf acture of a nmedi canent useful in the treatnent of cancer. 5.-
Use of tﬁéonmicmiainaﬁmﬁmml&ibpﬂf ShEd R manuf acture of a
reagent, s for the "in vivo" and'Wr§%§$r35 gﬁﬁ&BF%n%ﬁc%ﬁﬁotﬁnune and
|nfect|ous SeTHFKearbde. to interact with T and B lymphocytes

and able to exert

an lmmunoregulatory effect,
immunostimulation or immunosuppression that can be used in

i
mmunotherapy of . autoimmune diseases, infectious diseases and
cancer.



30 6.-, Pharnaceutical conposition for the treatnent of aut oi

whi ch contalns t he nonocl onal anti body of claim 1. ég&iﬁﬁgagﬁases

conmposition for the treatment of infectious diseases mhlch ponL@¢n§ t.he

nonocl onal anti body of claim 1. 8. - Pharmaceuti cal conposiffon for ‘the
reetaime -9,

treatment of _cancer which contains the nonocl onal antlbody”b
Reagent for diagnosis of autoimmune diseases, infectious;
cancer which cuﬁstﬁeenﬂastﬂaex Repied | onal anti body of claim1;

T

1.~ Anti-idietypic moncclonal zantibedy (AB2) 156 o

CLAIMS.

)
H
i
!
s

highly ccnnected to the idistypic network characterized

»y it is a humanizad <variant cbtained Zfrom thae

mcnoclonal antibedy B7 cbtained from the hybridema of
the same name, Deposit Number E.C.A.C.C. 94113324, and

which are useful as immunocrequlators o

hh

the immuna
reaponsasa.

2.~ The monoclonal antitedy of claim 1 characterized i
it has a wvariable regicn of its
Ssaguence:

GLN VAL GLN LEU GLN GLN SER GLY ALA GLU VAL LYS
LYS PRO GLY ALA SER VAL LYS VAL SER CYS LYS THR
SER GLY TYR THR PHE THR GLU TYR THR MET HIS TRP
VAL ARG GLN ALA PRO GLY GLN GLY LEU GLU TRP MET
GLY GLY VAL SER PRO ASN ASN GLY GLY ALA SER TYR
ASN GLN LYS PHE LYS GLY LYS ALA THR LEU THR VAL
ASP LYS SER SER ASN THR ALA TYR MET GLU LEU ARG
SER LEU THR SER ASP ASP SER ALA VAL TYR TYR CYS
ALA ARG ARG LEU GLY ARG GLY TYR ASP LEU ALA SER

TYR TRP GLY GLN GLY THR LEU VAL LEU SER LEU GLN

3v- Usa of the monoclonal antibody of claims 1 and 2

for the manufacture of 2 medicament useful in the

treatment of autoimmune diseasas.

4 -~ Use of the monoclonal antibody of claims 1 and 2
Tor the manufacture of a medicament useful
treatment of infectious diseases.

[11] lﬂllj L
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5.~ Usa of tha monoclonal anitibody of claims_1 and 2

Zor the manufaceure of a medicament useful in  the

6. - Use of the moncclonal antibody of clatms 1 and 2

for the manufacture of a rssagent useful oo ths “in

vive” and “in vitro” diagnosis cf ut

infectious diseases and cancer.

7.- Pharmaceutical ccmpesition for the treatment of

autoimmune diseases which contains the

o monoclonal
antibody of claims 1 and 2.

treatment of
. .
infectious diseases which contains the

antibody of claims 1 and 2.

8.~ Pharmaceutical composition for tha

monoclcnal

8 .- Pharmaceutical composition for the treatment of

cancar whieh contains tha monseclenal antibody of claims
1 and 2.
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