
1                   EP 0 344 957 B1              2 Description
generation would be desirable, such as rehabilitative therapy
afterchemotherapy or radiation therapy of tu- Field of the Invention
mors, treatment of myeloid hypoplaslas, treatment of neutrophil deficiency,
treatment to enhance hemato- The Invention relates generally to monoclonal
an-   5   poletic regeneration following bone marrow trans- tibodles and
their associated hybridomas; and more  plantation, and treatment to
increase host resistance particularly, to monoclonal antibodies specific
for hu-  to established Infections; e.g. Dexter (cited above),. man
granulocyte-macrophage colony stimulating fac-  Metcalf, Science (cited
above), and Clark and Kamen tor (GM-CSF).
(cited above). Recently, recombinant human GM-CSF 1o has been shown to
produce dose-dependent increas- BACKGROUND
es in circulating leukocyte count in severely leukopen- -i AIDS patients:
Groopman, Cell, Vol. 50, pgs. 5-6 Circulating blood cells are constantly
replaced by  (1987). newly developed cells. Replacement blood cells are
.SFs are also believed to play a role In the devel- formed In a process
termed hematopolesis which in-  15  opment and progression of myelold
leukemias. Mye- volves the production of at least eight mature blood  iold
teukemias are cional neoplasms of granulocyte- cell types within two major
lineages: (1) myeloid which  fimacrophage precursor cells, which fall into
two major Includes red blood cells (erythrocytes), macrophages  groups:
chronic myeloid leukemia (CML) and acute (monocytes), eosinophilic
granulocytes, megakaryo-  myeloid leukemia (AML). CML is characterized by
ex- cytes (platelets), neutrophRlic granulocytes, basophil-  20  pansion In
the marrow of the granulocyte-monocyte lI granulocytes (mast cells); and
(2) lymphold which  - population at all stages of maturation with massive
Includes T lymphocytes, and B lymphocytes; Burgess  enlargement of
hematopoletic populations In the and Nicola, Growth Factors and Stem Cells
(Academ-  spleen and blood., Whereas chemotherapy is suc- Ic Press, New
York, 1983). Much of the control of   cessful in reducing the excessivesize
of the leukemic blood cell formation is mediated by a group of inter-  25
cell populations, conventional regimens have not suc- acting glycoproteins
termed colony stimulating fac-  ceeded in preventing terminal acute
transformation tors (CSFs). These glycoproteins are so named be-   (of
progressively higher proportions of cells Into Im- cause of the In vivo and
in vitro assays used to detect  mature or abnormal forms) or. in extending
the life tOeir presence. Techniques for the clonal culture of  spans of
afflicted patients (see Metcalf, cited above, hematopoietic cells in
semisolid culture medium have   30  1984). been especially Important in the
development of in vi-  AML. is characterized by an accumulation of Im- tro
assays. In such cultures, individual progenitor cells  mature
granulocyte-monocyte blast cells with often (i.e., cells developmentally
committed to a particular  littie or no evidence of maturing
granulocyte-mono- lineage, but still capable of proliferation) are able to
cyte cells. The disease primarily involves the bone proliferate to form a
colony of maturing progeny in a   S6  marrow, and spleen enlargement
usually Is only mod- manner which is believed to be essentially identical
to  erate. Total blood nucleated cells may or may not be the comparable
process in vivo. The role of CSFs in  elevatd, but there is a high
proportion of Immature hematopolesis Is the subject of many recent reviews;
blast cells associated with relatively few mature cells. e.g. Metcalf,. The
Hemopoletic Colony Stimulating   There is usually an associated anemia,
thrombocyto- Factors (Elsevier, New York, 1984); Metcalf, Science,  40
penia and a relative absence in the marrow and per- Vol.229, pgs. 16-22
(1985); Nicola et al., Immunology  ipheral blood of mature granulocytes and
monocytes. Today, Vol.5, pgs. 76-80(1984); Whetton et al., TIBS,  Death
usually results from uncontrollable hemor- Vol. 11, pgs. 207-211 (1986),
Clark and Kamen, Sd-  0 rhage or overwhelming Infections (see Metcalf,
cited ence, Vol. 236, pgs. 1229-1237 (1987) and Sachs,    above, 1984).
Science, Vol. 238, pgs. 1374-1379 (1987).      45      It is believed that
both forms of leukemia are driv- The detection, isolation and purification
of these  en by abnormal production of, or responsiveness to, factors Is
extremely difficult, for it is frequently corm-  colony stimulating
factors, particularly GM-CSF. In plicated by the nature of the biological
fluids they are  particular, It has been shown that leukemic cells from
typically located in, and their very low concentrations.  some AML patients
are capable of autonomous in vi- As more CSFs become available, primarily
through   6o  tro proliferation because they express GM-CSF con- rpoiecular
cloning, interest has heightened In finding  stltutively, and that such
autonomous proliferation can =linical applications for them. Because of
physiologi-  be Inhibited by the addition of GM-CSF neutralizing: cal
similarities to hormones (e.g., soluble factors,  antiserum; Young et al.,
Blood, Vol. 68, pgs. 1178- growth mediators, action by cell receptors),
potential  1181 (1986 uses of CSFs have been analogized to the current  56
itis believed that myalodleukemias, In particular uses of hormones; e.g.
Dexter, Nature Vol. 321, pg.  AML, may be treated by blocking the ability
of GM- 198 (1986). Their use has been suggested for several  PSF to
stimulate cell growth. Blocking agents can be clinical situations where the
stimulation of blood cell  derived .from monoclonal antibodies specific for
hu- 2-    3                   EP 0 344 957B1 .                4 



man GM-CSF.                                        (ATCC) in Rockville,
Maryland, under accession num- Such monoclonal antibodies have other uses,
In-  bers HB9567, HB9568, and HB9 695, respectively. cluding detection,
measurement, and purification of   Compositions of the invention also
include mes- GM-CSF. An important aspect of any therapy involv-  senger RNA
(mRNA) extracted from hybridomas ing drugs is the ability to predict and/or
monitor con-   5   BVD2-5A2.4, BVD2-23B6.4, and BVD2-21C1I.3.
centrationlevelsinthebloodorotherpatientbody flu-  Such mRNAs are useful in
cloning and expressing ids. Monoclonal antibodies are widely used for this
fragments of the respective-antibodies in bacteria, purpose; e.g. Springer,
ed., Hybridoma Technology in  yeast,:ordother hosts. the Biosciences and
Medicine (Plenum Press, New       Antibodies comprise an assembly of
polypeptide York, 1985), and U.S. Patents 4,562,003, 4,486,530   10  6hains
linkedtogetherby disulfide bridges. Two major and 4,255,329.
polypeptide *chains, referred tfas the light chain and In the production of
genetically engineered pro-  the heavy chain, make up all niiajor
structural classes teins such as human GM-CSF, separation of the ex-
(isotypes) of antibody. Both heavy chains and light pressed protein from
the transformed host cells    chains arefurtherdivided intosubregions
referred to and/or their culture supernatants is a major problem.   15  as
variable regions and constant regions. Heavy Separation procedures
frequently involve one or more  chains comprise a single variable region
and three or passes of crude material through immunoadsorbent
moredlfferentconstantregions, and lightchainscom- columns. Monoclonal
antibodies specific for the pro-  prise a single variable region
(differentfrom thatof the ton to be purified are crucial elements of such
col-  heavy chain) and a single constant region (different umns. Such
monoclonal antibodies can also be used   20  from those of the heavy
chain). The variable regions to measure the degree of purification achieved
by a  \ of the heavy chain and light chain are primarily re- particular
protocol, e.g. by "Western" blot analysis  sponsible for the antibody's
binding specificity. (see Burnette, Anal. Biochem., Vol. 112, pgs. 195-
As used herein, the term "heavy chain variable. 203, 1981).
reglon7 means a polypeptide (1) which is from 110 to From the foregoing, it
is evident that the avaliabil-  25  125 amino acids In Iength, and.(2)
whose amino acid Ity of monoclonal antibodies specific for human GM-
sequence corresponds to that of a heavy chain of a CSF could also
facilitate the medical and veternary  monoclonal antibody of the Invention,
starting from applications of GM-CSF by providing alternative    the heavy
chain's N-terminal amino acid. Ukewise, methods to bloactivity measurements
for its detection,  the termn night chain variable region" means a poly-
purification, and measurement.                3o  peptide (1) which is from
95 to 115 amino acids In length, and (2) whose amino.acid sequence corre-
SUMMARY OF THE INVENTION                           spondsto that of a light
chain of a monodonal anti- body of the invention, starting from the light
chain's N- The invention provides compounds, composi-     terminal amino
acid. tions, and kits useful for the detection and measure-  36 5 ,  The
terms Fab, Fc, F(ab)2, and Fv are employed ment of human GM-CSF. The
compounds and corn-      with their standard Immunological meanings, e.g.
positions are derived from hybridomas producing    Klein, Jmmunology (John
Wiley, New York, 1982) or monoclonal antibodies specific for human GM-CSF.
5'arham, Chapter 14, in Weir, ad. Immunochemistry, The compounds and
compositions of the Invention in-  4th Ed. (Blackwell Scientific
Publishers, Oxford, dude the hybridomas themselves, derivative and par-  40
1986). ental hybridomas thereof, monoclonal antibodies pro-  As used herein
the term "monoclonal antibody duced by the hybridomas, heavy chain and
light chain  refers-to a homogenous population of immunoglobu- variable
region polypeptides thereof, and other frag-  i ins which are capable of
specifically binding to hu- ments thereof, such as half-molecules
comprising a  man GM-CSF. light chain joined to a heavy chain by natural
disulfide   45  As used herein the term "binding composition' bonds, Fab
fragments, F(ab)2 fragments, Fv frag-   means a composition comprising two
polypeptide ments, and the like, and useful conjugates of such  chains (1)
which, when operationally associated, as- monoclonal antibodies and
fragments, e.g. enzyme-  sume a conformation having high binding affinity
for antibody conjugates, and the like. The invention also  human GM-CSF,
and (2) which are derived from a hy- includes methods of using the above
compounds and   50  bridoma producing monocdonal antibodies specific for
compositions to detect, purify, and measure the con-  human GM-CSF. The
term "operationally associated" dcentration of human GM-CSF, and kits for
practising  is meant to indicate that the two polypeptide chains such
methods. In particular, the Invention includes hy-  can be positioned
relative to one another for binding bridomas BVD2-5A2.4, BVD2-23B6.4, and
BVD2-        by a variety of means, including association in a na- 21C11.3,
their derivatives and parental hybridomas,  55  tive antibody fragment;
such as Fab or Fv, or by way and their respective monoclonal antibodies and
prod-  of genetically engineered cysteine-containing peptide ucts derived
therefrom. These hybridomas are depos-  linkers at the carboxyl termini.
Normally, the two poly- ited with the American Type Culture Collection
peptide chains correspond to thA light chain variable 3    5
EP 0 344 57.B                   8. region and heavy chain variable region
of a monoclo-  RNA, constructing a cDNA library, and selecting 



nal antibody specific for human GM-CSF.            clones which encode
segments of the antibody mole- cule: e.g. Wall et al., Nucleic Acids
Research, Vol. 5, Brief Description of the Drawings                  pgs.
3113-3128 (1978); Zalsut et al., Nucleic Acids 5   Research, Vol. 8, pgs.
3591-3601 (1980); Cabilly et Figure 1 illustrates data from several ELISA
as-  al., Proc. Natl. Acad. Scd., Vol. 81, pgs. 3273-3277 lays of human
GM-CSF at different concentrations.  (1984); Boss et al., Nucleic Acids
Research, Vol. 12, pgs. 3791;-3806 (1984); Amster et al., Nucleic Acids
DETAILED DESCRIPTION OF THE INVENTION              Research, Yol. 8, pgs.
2055-2085 (1980); and Moore 10  et al., U.S. Patent4,642,334. In
particular, such tech- Hybridomas of the invention were produced by
niques can be used to produce-interspecific monoclo- standard techniques.
Spleen cells were removed from  nal antibodies, wherein the binding region
of one spe- a male Lewis rat Immunized Intraperitoneally with un-  des is
combined with: the non-binding region of the glycosylated human GM-CSF
using standard proto-    antibody of another species; egg. Liu et al.,
Proc. Nati. cols. The Isolated spleen cells were fused with mouse  15
Aced. Sdl., Vol. 84, pgs. 3439-3443 (1987). Accord- myeloma cells,
P3X63-Ag8.653 (ATCC CRL 1580), in   !igly, U.S. patent 4,642,334 is
incorporated by refer- a 1:1 ratio using polyethylene glycol. The
hybridomas  ence. of the Invention were selected by Indirect ELISA, in-
Uses of monoclonal antibodies for purification hibition of GM-CSF in a
bioassay, and ability to immu-  and measurement are well known; e.g.
affinity chro- noprecipitate radkolabeled GM-CSF. The hybridomas  20
matography: Affinity Chromatography: Principles and were cloned by limiting
dilution.               ? Methods.(Pharmacia, Orebro, Sweden,'1979); Sech
The hybridomas were stored (e.g. -70'C in culture  sr et al., Nature, Vol.
285, pgs. 448-450 (1980), and medium with 10% DMSO) and cultured using
stan-     U.S. Patent4i423,147; and European patent applica-. dard
mammalian cell culture techniques (e.g., RPMI  tion 0190711 (13 August
1986); and Immunoassay 1640 with 10% fetal bovine serum, supplemented   25
techniques: Tijssen (cited above); U.S. Patent with 1 mM glutamine and 50
mM 2-mercaptoethanol).  4,486,530; and Burnete (cited- above). Affinity
chro- Antibodies were recovered from hybridoma culture   matography can be
used to purify human GM-CSF by medium using standard protein purification
techni-  extracting it from. a sample, such as a culture super- ques, e.g.
Tijasen, Practice and Theory of Enzyme  natant of cells transformed or
transfected with a hu- linmunoassays (Elsevier, Amsterdam, 1985). Many   30
man GMWCSF expression vector. Such a purification references are available
for guidance in applying any  proces -is referred to herein as an
immunopurifica- of the above techniques: e.g., Kohler et al., Hybrido-
tion process. Typically, It involves covalently attaching ma Techniques
(Cold Spring Harbor Laboratory, New  a monoclonal antibody specific for
human GM-CSF to York, 1980); Tljssen, Practice and Theory of Enzyme  a
solid phase support (refered to herein as an "lmmu- Immunoassays (Elsevier,
Amsterdam 1984); and   35  noadsorbet') which is placed In p column
orchamber Hurrell, Monoclonal Hybrldoma Antibodies: Techni-  through which
the sample is passed. Human GM-CSF ques and Applications (CRC Press, Boca
Raton, FL,  from the. sample preferentially binds to the binding 1982).
rites ofthe attached monodonal antibodies, whfle the The use and generation
of fragments of antibo-  rest of the material from the sample is washed
from dies is also well known; e.g. Fab fragments: Tijssen,  40  the column
or chamber. The human GM-CSF Is then Practice and Theory of Enzyme
Immunoassays         eluted from the immunoadsorbent by standard tech-
(Elsevier, Amsterdam, 1985); and Fv fragments:     niques, eag. low pH,
high salt concentration, or the Hochman et al., Biochemistry, Vol. 12, pgs.
1130-  f ike. 1135(1973), Sharon etal., Biochemistry,Vol.15, pgs.   "Two
site" or 'sandwich' Immunoassays are the 1591-1594 (1976), and Ehrlich et
al., U.S. Patent  45  preferred immunoassays of the invention, e.g. as dis-
4,355,023; and antibody half molecules: Auditors-  closed in U.S. Patent
4,486,530. Accordingly, this pa- Hargreaves, U.S. Patent 4,470,925.
Moreover, such  tent is incorporated by reference. Such assays entail
compounds and compositions of the invention can be  the use of two
different sets of antl-GM-CSF antibo- used to construct bi-specific
antibodies by known  dies, at least one of which consists of a monoclonal
techniques, e.g., byfurtherfusons of hybridomas (i.e.  50  antibody of the
invention. Antibodies from one of the to form so-called quadromas):
Reading, U.S. Patent  two sets are attached to the surface of a solid phase
4,474,493; or by chemical reassociation of half mole-  support. The
attached antibodies are then exposed to cules: Brennan et al., Science,
Vol. 229, pgs. 81-83  a sample suspected of containing human GM-CSF.
(1985). AccordIngly, these references are incorporat-  The GM-CSF molecules
bind to the attached antibo- ed by reference.                  -55  dis.
Next, the second set of antpodles I applied to Antibodies and antibody
fragments characteristic  the bound GMCSF, and the antibodles bind to one
or of hybridomas of the invention can also be produced  more antigenic
determinants distinct from that (or by recombinant means by extracting
messenger       those) to which the first set of antibodies Is (or are) 4
7                   EP 0 344" 57qBi                 8 bound. The GM-CSF is
then detected by an indirect  galactosidase. Substrates and reaction
conditions for ordirect signal-generating means associated with the  these
enzymes are well known In the art (e.g., Tljssen, 



second set of antibodies. For example, the antibodies  cited above). can be
directly conjugated to a signal-generating moi- ety, such as an enzyme,
rare earth chelator, or organ-   5   EXAMPLES Ic dye; or they can be
indirectly linked to one or more signal-generating moieties through
additional antibo-  The following examples serve to illustrate the hies, or
high affinity complexes, such as avidin-blotin  present invention.
Selection of particular reagents, oe streptavidin-blotin complexes.
Quantitative meas-  concentrations, temperaturesi; and values of other va-
ures of human GM-CSF concentration are made by  1o  riables and materials
are only to exemplify application comparing the signal generated by the
sample to sig-  of the present invention and -e not to be considered nals
generated by human GM-CSF standards con-      limitations thereof. taining
known concentrations of human GM-CSF. The invention includes kits of
reagents for use in  example I. Detection of Human GM-CSF Produced
immunoassays, particularly sandwich immunoas-  15  by Saccharomyces
cerevisiae. says. Such kits include (1) a solid phase support, (2)  i a
first antibody which Is monoclonal and which is ca-  Methods for producing
recombinant human GM- pable of binding to a first antigens determinant of
hu-  CSF in yeast are described by Miyajima et al., EMBO man GM-CSF, (3) a
second antibody selected from    J., Vol. 5, pgs. 1193-1197 (1986). Medium
from sta- the group consisting of a monoclonal antibody capa-  20  tionary
phase cultures of Saccharomyces cerevislae ble of binding to a second
antigenic determinant of hu-  4 harboring an expression plasmid for human
GM-CSF man GM-CSF and a polycional antibody specific for  is concentrated
approximately 40-fold using Centri- human GM-CSF (referred to herein as a
"polyclonal  con 10 concentrators. (Amicon Corp., Danvers, MA).. antibody
composition"), and (4) a signal-generating  The recovered samples are
diluted 1:1 with SDS sam- means associated with one of the three
antibodies.  25  pIe buffer containing 0.0625 M Tris-HCI, pH 6.8, 2%
Depending on the particular embodiment, kits may in-  SDS, 10% glycerin,
and 5% beta-mercaptoethanol, dude a selection of two of the three
antl-GM-CSF an-  and boiled for 5 min. The samples are loaded on an tibody
types, either a monoclonal antibody specific for  SDS 5-15% continuous
gradient polyacrylamide gel a first antigenic determinant and a monoclonal
anti-  with a discontinuous buffersystem; Laemmll, Nature, body specific
for a second antigenic determiant, or  3o   Vol. 227i pgs. 680-685.(1970).
After electrophoresis, a monoclonal antibody specific for a first or second
the protein is transferred electrophoretically to nitro- antigenic
determinant and a polyclonal antibody corm-  cellulose membranes (BA 85,
Schllecher and Schuell, position. The antibodies may be In solution or in
Iyo-  Keene, NH) by overnight transfer at 0.2 amps In 20 philized form. One
of the sets of antibodies may come  mM Tris base, 150 mM-:glycine, in 20%
methanol, at pre-attached to the solid support, or may be applied   35
4GC. tothe surface of thesolid supportwhen the kit is used.  Immunoblotting
of nitrocellulose-immobilized The signal generating means may come
pre-associ-   protein is carried out as follows; all incubation and ated
with one of the two antibody types, or may re-  washing steps are performed
at 40C. The membranes quire combination with one or more components, e.g.
are blocked in 1.00 ml of 0.5% bovine serum albumin buffers,
antibody-enzyme conjugates, enzyme sub-  40  in PBS. The first-stage
antibodies are dilutions of the strates, or the like, prior to use. Many
types of signal-  rat antl-GM-CSF hybridoma supernatants in PBS generating
means are available and could make up   containing 0.1% bovine serum
albumin and 0.5% one or more components of a kit. Various signal-gen-  T
Xween 20. The membranes are incubated in 10 ml of erating means are
disclosed by Tijssen (cited above).  these solutions for 2 hours. The
membranes are Kits of the invention may also include additional re-  45
washed in 3 changes of 100 ml of the PBS-BSA- agents, e.g. blocking
reagents for reducing nonspe-  Tween buffer for 20 min each. A 50 pi vol of
261-lab- cific binding to the solid-phase surface, washing re-  elled sheep
anti-rat Ig, in 50 ml of PBS-BSA-Tween agents, enzyme substrates, and the
like. The solid-  is used as the second-stage labelled antibody. The phase
surface may be in the form of microtiter plates,  blots are incubated for 2
hours, followed by another microspheres, or the like, composed of polyvinyl
so   washing step as described above. They are then dried chloride,
polystyrene, or the like materials suitable for  briefly and exposed to
X-Rayfilm (NIF New RFX, Fuji inmobilzing proteins. Such materials having
solid  Photo Film Co., Japan). phase surfaces are referred to herein as
"support means". Preferably, an enzyme which catalyzes the  Example IL.
Two-site Sandwich Assay of formation of a fluorescent or colored product
isa bom-  85   RecombinantHuman GM-CSF Producted by ponent of the
signal-generating means. More prefer-  Escherichla coil. ably, the enzyme
Is selected from the group consisting of peroxidase, alkaline phosphatase,
and beta-     ,, Microtiter plates were coated with 100 ) of mono- 5    9
EP 0 344 9571B1                10 clonal antibody from BVD2-23B6.4 at a
concentration  be maintained. Availability of the deposited strains Is of
10 JgIml in phosphate buffered saline (PBS) by in-  not to be construed as
a license to practise the Inven- cubation for 2 hours at 3700. The
microfiter plates  tion in contravention of the rights granted under the 



were washed with PBS containing 0.05% Tween 20,    authority of any
government in accordance with Its pa- and serial dilutions of purified
recombinant human   5   tent laws. GM-CSF (0-1250 pg/ml) were added, and
the plates      The deposit has been modified to conform to the were
allowed to stand at room temperature for 2    requirements of the Budapest
Treaty on the Deposit liours, after which the plates were washed with PBS
of Microorganisms. containing 0.05% Tween. Bound human GM-CSF was detected
by first adding nitroiodophenyl (NIP)-  10 derivatized monoclonal
antibodies from  BVD2-      Claims 21C11.3 to the microtiter plate (100 gll
at 100 ,ugIml, incubated for 2 hours at 370C), washing, and then  Claims
for the following Contracting States
addingaratanti-NIPmonoclonalantibodyconjugated     AT, BE, CH, DE, FR, GB,
IT, Li, LU, NL, SE, to horseradish peroxidasxe. A signal was generated   i5
GR by peroxidase oxidation of 2,2'-azino-bis(3-ethyl-
benzthiazoline-6-sulfonic acid) (ABTS), which results  1. A monoclonal
antibody specific for granulocyte- in a chromogenic product. The
NIP-derivatized anti-   macrophage colony stimulating factor, the mono-
bodies were obtained by first forming a NIP-succini-  clonal antibody being
produced by a hybridoma mide ester using standard techniques (e.g. Pierce
20  selected from those deposited with the American Chemical Company
Handbook and Catalog, 1985-          Type Culture Collection under the
accession 1986), and then reacting the NIP succinimide ester    numbers
HB9567, HB9568 and HB9569. with the antibodies, e.g. in PBS at pH 7.2. The
assay could also be readily carried out using an avidin-biotin  2. A
hybridoma selected from those deposited with or streptavidin-blotin
signal-generating system.  25  the American Type Culture Collection under
the Figure 1 Illustrates data from the immunoenzy-     accession  numbers
HB9567, HB9588 and metric two-site sandwich assay for human GM-CSF
HB9569, and the progeny, including descen- using monoclonal antibodies
produced by BVD2-         dants, variants and mutants thereof, that are ca-
21C11.3 and BVD2-23B6.4. As shown by the data this    pable of producing
the monoclonal antibodies of embodiment of the invention Is capable of
detecting   3o  claim 1. human GM-CSF at levels of 20 pg/ml or'less. (The
in- set Is an enlargement of the area near zero.)      3. A polypeptide
comprising a light chain variable re- The descriptions of the foregoing
embodiments of   gion of a monoclonal antibody produced by a hy- the
Invention have been presented for purpose of i- *    bridoma selected from
those deposited with the lustratlon and description. They are not Intended
to be   35  American Type Culture Collection under the ac- exhaustive or to
limit the Invention to the precise  ,  cession numbers HB9567, HB9568 and
HB9569, forms disclosed, and obviously many modifications     and the
progeny, Including descendants, variants and variations are possible in
lightof the above teach-  and mutants thereof, that are capable of produc-
Ing. The embodiments were chosen and described In     ing the monoclonal
antibodies of claim 1. order to best explain the principles of the
Invention   40 and Its practical application, to thereby enable others  4.
A polypeptide comprising a heavy chain variable skilled in the art to best
utilize the invention In various  region of a monoclonal antibody produced
by a embodiments and with various modifications as are     hybridoma
selected from those deposited with the suited to the particular use
contemplated. It is intend-  American Type Culture Collection under the ao-
ed that the scope of the invention be defined by the   45  cession numbers
HB9567, HB9568 and HB9569, claims appended hereto.
and the progeny, including descendants, variants Applicants have deposited
hybridomas BVD2-         and mutants thereof, that are capable of produc-
5A2.4, BVD2-23B6.4, and BVD2-21C11.3 with the         ing the monoclonal
antibodies of claim 1. American Type Culture Collection, Rockville, MD, U$A
(ATCC), under accession numbers HB9567,  50  5. A binding composition
specific for human granu- HB9568, and HB9569, respectively. These deposits
locyte-macrophage colony stimulating factor were made under conditions as
provided under          comprising a heavy chain variable region and a TOCO
sagreementfor Culture Deposit for Patent Pur-   light chain variable region
from a monoclonal an- poses, which assures that the deposits will be made
tibody produced by a hybridoma selected from available to the US
Commissioner of Patents and  5s   those deposited with the American Type
Culture Trademarks pursuant to 35 USC 122 and 37 CFR          Collection
under the  accession  numbers 1.14, and wil be made available to the public
upon is-  HB9567, HB9568 and HB9569, and the progeny, sue of a U.S. patent,
which requires that the deposits  ,  including descendants, variants and
mutants 6    9                  EP 0 344 957B1                 10 clonal
antibody from BVD2-23B6.4 at a concentration  be maintained. Availability
of the deposited strains is of 10 ;ghni in phosphate buffered saline (PBS)
by in-  not to be construed as a license to practise the inven- cubation
for 2 hours at 370C. The microtiter plates  tion in contravention of the
rights granted under the were washed with PBS containing 0.05% Tween 20,
authority of any government In accordancewith its pa- 



and serial dilutions of purified recombinant human   6   tent laws. GM-CSF
(0-1250 pglml) were added, and the plates     The deposit has been modified
to conform to the were allowed to stand at room temperature for 2
requirements of the Budapest Treaty on the Deposit Nours, after which the
plates were washed with PBS  of Microorganisms. - containing 0.05% Tween.
Bound human GM-CSF was detected by first adding nitrolodophenyl (NIP)-  o0
derivatized monoclonal antibodies from  BVD2-     Claims--; 21C11.3 to the
microtiter plate (100 pi at 100 iug/ml, incubated for 2 hours at 370C),
washing, and then  Claims for the following Contracting States: adding a
ratanti-NIP monoclonal antibody conjugated  AT, BE, CH; DE, FR, GB, IT, Li;
LU, NL, SE, to horseradish peroxidasxe. A signal was generated   is  GR by
peroxidase oxidation of 2,2'-azino-bis(3-ethyl- benzthiazoline-6-sulfonic
acid) (ABTS), which results  1. A monoclonal antibody specif ic for
granulocyte- in a chromogenic product. The NIP-derivatized anti-
macrophage colony stimulating factor, the mono- bodies were obtained by
first forming a NIP-succini-  clonal antibody being produced by a hybridoma
mide ester using standard techniques (e.g. Pierce  20  selected from those
deposited with the American Chemical Company Handbook and Catalog, 1985-
:  Type Culture Collection under the accession 1986), and then reacting the
NIP succinimide ester   numbers HB9567, HB9568 and HB9569. with the
antibodies, e.g. in PBS at pH 7.2. The assay could also be readily carried
out using an avidin-biotin  2. A hybridoma selected from those deposited
with or streptavidin-blotin signal-generating system.  25  the American
Type Culture Collection under the Figure 1 illustrates data from the
immunoenzy-    accession numbers HB9567, HB9568 and metric two-site
sandwich assay for human GM-CSF      HB9569, and the progeny, including
descen- using monoclonal antibodies produced by BVD2-        dants,
variants and mutants thereof, that are ca- 21C11.3andBVD2-23B6.4.Asshown
bythe datathis         pable of producing the monoclonal antibodies of
embodiment of the invention is capable of detecting   3o  claim 1. human
GM-CSF at levels of 20 pg/ml or less. (The in- set is an enlargement of the
area near zero.)     3. A polypeptide comprising a light chain variable re-
The descriptions of the foregoing embodiments of  gion of a monoclonal
antibody produced by a hy- the invention have been presented for purpose of
10-  bridoma selected from those deposited with the lustration and
description. They are not intended to be   3 A Amepican: Type Culture
Collection under the a- exhaustive or to limit the Invention to the precise
A  cession.numbers HB9567, HB9568 and HB9569, forms disclosed, and
obviously many modifications    and the progeny, including descendants,
variants and variations are possible in light of the above teach-  and
mutants thereof, that are capable of produc- Ing. The embodiments were
chosen and described in  l Ing the monoclonal antibodies of claim 1. order
to best explain the principles of the Invention  40 and Its practical
application, to thereby enable others  4. A polypeptide comprising a heavy
chain variable skilled in the art to best utilize the invention in various
region of. a monoclonal antibody produced by a embodiments and with various
modifications as are  -    hybridoma selected from those deposited with the
suited to the particular use contemplated. It Is intend-  American Type
Culture Collection under the ac- ed that the scope of the invention be
defined by the  45  cession numbers HB9567, HB9568 and HB9569, claIms
appended hereto.                              and the progeny, Including
descendants, variants Applicants have deposited hybrldomas BVD2-        and
mutants thereof,. that are capable of produc- 5A2.4, BVD2-23B6.4, and
BVD2-21C11.3 with the        Ing the (monoclonal antibodies of claim 1.
American Type Culture Collection, Rockville, MD, U$A (ATCC), under
accession numbers. HB9567,  so  5. Abinding composition specific for human
granu- HB9568, and. HB9569, respectively. These deposits
locyte-macrophage colony stimulating factor were made under conditions as
provided under         comrprisng a heavy chain variable region and a
ATCC's agreement for Culture Deposit for Patent Pur-  light chain variable
region from a monoclonal an- poses, which assures that the deposits will be
made  tibody produced by a hybridoma selected from available to the US
Commissioner of Patents and  ss  those deposited with the APmerican Type
Culture Trademarks pursuant to 35 USC .122 and 37 CFR        Collection
under the. accession  numbers 1.14, and will be made available to the
public upon is-  HB9567, HB9568 and HB956;9, and the progeny, sue of a U.S.
patent, which requires that the deposits  including descendants, variants
and mutants 6 *I 1111  111111 11111 11111 11-1111 *  C   L  M  S  *    1 1
EP 0 344 957. B1               12 thereof, that are capable of producing
the mono-  7. The method. of claim 6 wherein said antibody- cional
antibodies of claim 1.                     support conjugate includes said
first monoclonal antibody and wherein said second antibody is 



6. A method of detecting the presence of human       said polyclonal
antibody composition specific for GM-CSFin a sample suspected of containing
hu-   6  human GM-CSF. * man GM-CSF, the method comprising the steps of:
8. The method of claim 6 wherein said antibody- 4       providing a first
monoclonal antibody spe-   support conjugate includes said second antibody
cific for a first antigenic determinant on human  and Wherein said second
antibody Is said polycdo- GM-CSF, the first monoclonal antibody being pro-
io  nal antibody composition specific for human GM- duced by a hybridoma
selected from those de-      CSF.   . posited with the American Type
Culture Collection under the accession numbers HB9567, HB9568    9. ARkt
for detecting the presence of human GM- and HB9569, and the progeny,
including descen-  S  CSF in:a sample suspected of containing human dants,
variants and mutants thereof, that are ca-  15  GM-CSF, the kit comprising:
pable of producing the monoclonal antibodies of        a first monoclonal
antibody specific for a claim 1;
first antigens determinant on human GM-CSF, providing a second antibody
selected from   the first monoclonal antibody being produced by the group
consisting of a polycional antibody     a hybridoma selected from those
deposited with composition specific for human GM-CSF and a   20  the
American Type Culture Collection under the second monoclonal antibody
specific for a see-    accession numbers HB9567, HB9568 and ond antigenic
determinant on human GM-CSF,        HB9569, and the progeny, including
descen- the second antigenic determinant being different  dants, variants
and mutants thereof, that are ca-. from the first antigenic determinant and
the see-  pable of producing the monoclonal antibodies of ond monoclonal
antibody being produced bya hy-  25  claim 1i; bridoma selected from those
deposited with the         a second antibodyselected fromthe group American
Type Culture Collection under the ac-    consisting of a polyclonal
antibody composition cession numbers HB9567, HB9568 and HB9569,
specific for human GM-CSF and a second mono- and the progeny, including
descendants, variants  clonal antibody specific for a second antigens and
mutants thereof, that are capable of produc-  30  determinant on human
GM-C.SF, the second an- Ing the monoclonal antibodies of claim 1;
tigenld determinant being different from the first providing a
signal-generating means ca-     antigenic determinant and the second
monoclo- pable of being operationally associated with elth-  na! antibody
being produced by a hybridoma se- er the first monoclonal antibody or the
second an-  lectedfrom those deposited with the American tibody to produce
a signal whose intensity Is re-  35  Type . Culture Collection under the
accession lated to the amount of either the first monoclonal .   numbers
HB9567, HB9568 and H89569, and the antibody or the second antibody,
respectively;    progeny, including descendants, variants and attaching
either the first monoclonal anti-  mutants thereof, that are capable of
producing body or the second antibody to a support means   the monoclonal
antibodies-of claim 1; to form an antibody-support conjugate;    40
. a support means; and contacting the sample with the antibody-       . a
signal-generating means. support conjugate so that human GM-CSF In the
sample binds to the antibody-support conjugate;  10. The kit of claim 9
wherein said signal generation EITHER contacting the first monoclonal
means comprises an enzyme operationally asso- antibody operationally
associated with the signal  45  clated with said first monoclonal antibody.
generating means with the human GM-CSF bound to the antibody-support
conjugate, provid-  11. The kit of claim 10 wherein said enzyme is select-
ed that the antibody-support conjugate includes   ed from the group
consisting of peroxidase, beta- the second antibody;
galactosidase, and alkaline phosphatase. OR contacting the second antibody
oper-  so ationally associated with the signal generating  12. The kit of
claim 9 wherein said signal generation means with the human GM-CSF bound to
the an-      means comprises said first monoclonal .antibody 4
tibody-support conjugate, provided that the anti-  derivatized with biotin
and streptavidin or avidin body-support conjugate Includes the first mono-
operationally assoclated wlth a plurality of en- dlonal antibody;  .
s       zymes. or a fluorescent organic molecule. and measuring the signal
generated by the signal-generating means.                      13. An.
Immunopurification process for extracting hu- man.GM-CSF from a sample
containing human 7 I 11111 111111 IlIJI 11111 1111 *C  L  M   S*    13
EP 0 344 957 B1    .            14. GM-CSF wherein the sample is passed
through          which encode a segment of the antibody mol- an
immunoadsorbentcolumn comprising a mono-          ecule comprising said
light chain variable re- 



clonal antibody produced by a hybridoma select-      glon. ed from those
deposited with the American Type Culture Collection under the accession
numbers   5   4. A method of producing a polypeptide comprising HB9567,
HB9568 and HB9569, and the progeny,       a heavy chain variable region of
a monoclonal an- including descendants, variants and mutants       tibody
which method comprises thereof, that are capable of producing the mono-
(a) culturing a hybridorna selected from those clonal antibodies of claim
1.                        deposited with the American Type Culture 10
Collection under the:!" accession numbers Claims for the following
Contracting State:             HB99567, HB9568 and:HB9569, and the pro- ES
-geny, including descendants, variants and mutants thereof, that are
capable of producing 1. A method of producing a monoclonal antibody
the monoclonal antibodies produced by the specific for*
granulocyte-macrophage colony   15     method of claim 1, to form a
monoclonal anti- stimulating factor, which method comprises           body
specific for granulocyte-macrophage (a) culturing a hybridoma selected from
those     colony stimulating factor and generating a deposited with the
American Type Culture.         fragment of the formed monoclonal antibody
Collection under the accession numbers            comprising said heavy
chain variable region, H1B9567, HB9568 and HB9569, or         20         or
(b) culturing a clone formed by extracting        (b) culturing a clone.
formed by extracting messenger RNA from a hybridoma selected          .
messenger RNA from a hybridoma selected from those deposited with the
American Type       from those.deposited with the American Type Culture
Collection under the accession num-       Culture Collection under the
accession num- bers HB9567, HB958B and HB9589, con-  25          bers
HB9567, HB9568 and HB9569, con- structing a cDNA library and selecting
clones     structing a cDNA library and selecting clones which encode
segments of the antibody mol-        which encode a segment of the antibody
mol- ecule.   .                                        ecule comprising
said heavy chain variable re- gion. 2. A hybridoma selected from those
deposited with  30 2 the American Type Culture Collection under the  5. A
method of producing a binding composition accession  numbers HP9567, HB9568
and             specfic for human.granulocyte-macrophage col- HP9569, and
the progeny, including descen-        ony stimulatingfactor which comprises
dants, variants and mutants thereof, that are ca-    (i) producing .a
polypeptide comprising a light pable of producing the monoclonal antibodies
35     chain variable. region. of a monoclonal anti- produced by the method
of claim 1.                   body which .method comprises ..(a) :culturing
a hybridoma selected from _   3. A method of producing a polypeptide
comprising         ...those deposited with the American Type a light chain
variable region of a monoclonal an-       Culture Collection under the
accession tibody which method comprises             40          -numbers
HB9567,..HB9568 and HB9569, (a) culturing a hybridoma selected from those
and the progeny, including descendants, deposited with the American. Type
Culture            variants and mutants thereof, that are ca- Collection
under the accession numbers              . pable of producing the
monocional antibo- HB9567, HB9568 and H89569, and the pro-
-dies produced by the method of claim 1, to geny, including descendants,
variants and   45     -. form a monoclonal antibody specific for mutants
thereof, that are capable of producing       granulocyte-macrophage colony
stimulat- the monoclonal antibodies produced by the            ing factor
and generating a fragment of the method of claim 1, to form a monoclonal
anti-        formed monoclonal antibody comprising body specific for
granulocyte-macrophage            .saidlight chain variable region, or
colony stimulating factor and generating a   so      (b) culturing a clone
formed by extracting fragment of the formed monoclonal antibody
messenger RNA from a hybridoma select- comprising said light chain variable
region, or      ed from those deposited with the American (b) culturing a
clone formed by extracting         .Type Culture Collection under the
acces- messenger RNA from a hybridoma selected           .. :sion . numbers
. 11BO57, HB9568 and from those deposited with the American Type   5   :
HB9569, .constructing a cDNA library and Culture Collection under the
accession num-          selecting clones which encode segments bers HB9567,
HB9568 and HB9569, con-               :. of the antibody molecule
comprising said structing a cDNA library and selecting clones        light
chain variable region, I :..,1 111111 11111 11111 111111 *   C   L  M   S
*    15                 EP 0 344 957 B1                16 (II) producing a
polypeptide comprising a      erthefirstmonoclonal antibody orthe second
an- heavy chain variable region of a monoclonal    tibody to produce
a.signal whose Intensity Is re- 



antibody which method comprises                lated to the amount of
either the first monoclonal (a) culturing a hybridoma selected from
antibody or the second. antibody, respectively; those deposited with the
American Type   6        attaching either the first monoclonal anti-
Culture Collection under the accession      body or. the second antibody to
a support means numbers HB9567, HB9568 and HB9569,          to.form.,an
antibody-support conjugate; and the progeny, including descendants,
contacting the sample with the antibody- variants and mutants thereof, that
are ca-  support conjugate so that'human GM-CSF In the pable of producing
the monoclonal antibo-  iO  sample binds to the antibody-support conjugate;
dies produced by the method of claim 1, to        EITHER contacting the
first monoclonal form a monocional antibody specific for     antibody
operationally associated with the signal granulocyte-macrophage colony
stimulat-     generating means with the human GM-CSF Ing factor and
generating a fragment of the  bound to the antibody-support conjugate,
provid- formed monoclonal antibody comprising   i5  ed that the
antibody-support conjugate Includes said heavy chain variable region, or
the second' antibody; (b) culturing a clone formed by extracting        OR
contacting the second antibody oper- messenger RNA from a hybridoma select-
atonally associated with the signal generating ed from those deposited with
the American   means with the human GM-CSF bound to the an- Type Culture
Collection under the acces-  20  tibody-support conjugate, provided that
the anti- sion numbers HB9567, HB9568 and             body-support
conjugate includes the first mono- HB9569, constructing a cDNA library and
clonal antibody; selecting clones which encode segments            and
measuring the signal generated by the. of the antibody molecule comprising
said    signal-generating means. heavy chain variable region, and    25
(iii) conjugating the polypeptides produced In  7. The method of claim 6
wherein said antibody- (I) and (11).
support conjugate includes-said first monoclonal antibody and wherein said
second antibody Is 6. A method of detecting the presence of human
said polycIonal antibody composition specific for GM-CSF in a sample
suspected of containing hu-  30  human GM-CSF. man GM-CSF, the method
comprising the steps of:.                                          8. The.
method of claim 6 ..whereIn said antibody- providing a first monoclonal
antibody spe-  support conjugate Includes said second antibody cific for a
first antigenic determinant on human  and wherein said second antibody is
said polyclo- GM-CSF, the first monocional antibody being pro-  35  nal
antibody composition specific for human GM- duced by a hybridoma selected
from those de-      CSF. posited with the American Type Culture Collection
under the accession numbers HB9567, HB9568    9. ARkit for detecting the
presence of human GM- and HB9569, and the progeny, including descen-    CSF
in.a sample suspected of containing human dants, variants and mutants
thereof, that are Ca-  40  GM-CSF, the. kit comprising,. pable of producing
the monoclonal antibodies of        a first monoclonal antibody specific
for a claim 1;                                         fIrst antigenIc
determinant on human GM-CSF, providing a second antibody selected from
the first monoclonal antibody being produced by the group consisting of a
polyclonal antibody     a hybridoma selected from those deposited with
composition specific for human GM-CSF and a   45  the American Type Culture
Collection under the second monoclonal antibody specific for a sec-
accession. numbers HB9567, HB9568 and ond antigenic determinant on human
GM-CSF,        HB9569,.and .the progeny, including descen- the second
antigens determinant being different   dents, variants and mutants thereof,
that are ca- from the first antigenic determinant and the sec-  pable of
producing the monoclonal antibodies of ond monoclonal antibody being
produced by a hy-  5o  claim 1; bridoma selected from those deposited with
the         a second antibody selected from the group American Type Culture
Collection under the ac-    consisting, of a polyclonalantibody composition
cession numbers HB9567, HB9568 and HB9569,        speciflc for human GM-CSF
and a second mono- and the progeny, including descendants, variants  clonal
antibody specific for a second antigenlI and mutants thereof, that are
capable of produce 5s  determinant. on human GM-CSF, the second an- ing the
monoclonal antibodies of claim 1;         tigenqic determinant.being
.different from the first providing a signal-generating means ca-
antigenic determinit. andthe second monoclo- pable of being operationally
associated with eith-  nal antibody being produced .by a hybridoma se- 9
...111111111111111111111111 111111 -~ C   L M S *    17                 EP
0 344 957 BI                 18 lected from those deposited with the
American     spruch I zu produzieren. 



Type Culture Collection under the accession numbers HB9567, HB9588 and
HB9569, and the     3. Polypeptid, umfassend eine variable Region der
progeny, Including descendants, variants and      leichten Kette eines
monkilonalen Antikorpers, mutants thereof, that are capable of producing
6  der durch eln Hybridom produziert ist, des aus the monoclonal antibodies
of claim 1;             denjenigen, die bel der American Type Culture a
support means; and                         Collection  unter  den
Zugangs-Nummern a signal-generating means.                   HB9567, HB9568
und HB9569 hinterlegt worden sind, einschliellich der Abk6mmlinge,
Varianten 10. The kit of claim 9 wherein said signal generation   10  und
Mutanten desselben, die beflhigt sind, die means comprises an enzyme
operationally asso-    Mnonokionalen Antikorper: nach Anspruch I zu ciated
with said first monoclonal antibody.       ptoduzieren, ausgewhIt lest. 11.
The kit of claim 10 wherein said enzyme Is select-  4. Polypeptid,
umrfassend eine variable Region der ed from the group consisting of
peroxidase, beta-  15  schweren kette eines monobionalen Antikorpers,
galactosidase, and alkaline phosphatase.          der durch sin Hybridom
produziert ist, das aus denjenigen; die bel der American Type Culture 12.
The kit of claim 9 wherein said signal generation  Collection  unter  den
Zugangs-Nummern means comprises said first monocdonal antibody    HB9567,
HB9568 und HB9569 hinterlegtworden derivatized with biotin and streptavidin
or avidin  20  sind, einschlieSllch der Abkirmilnge, Varlanten
operationally associated with a plurality of en-  und Mutanten desselben,
die befahigt sind, die zymes or a fluorescent organic molecule.
monokionulen Antikorper nach Anspruch I zu produzieren, ausgewihIt Ist. 13.
An immunopurificatlon process for extracting hu- man GM-CSF from a sample
containing human   25  5. Bindende Zusammensetzung, die for den Hu- GM-CSF
wherein the sample is passed through
man-Granulocyten-Makrophagen-Kolonle-stim an immunoadsorbent column
comprising a mono-      ulierenden Faktor spezifischeist, umfassend elne
cional antibody produced by a hybridoma select-   variable Region der
schweren Kette und eine va- ed from those deposited with the American Type
rlable Region der leichten Kette aus elnem mono- Culture Collection under
the accession numbers  30  klonalen Antikorper, der durch ein Hybridom pro-
H1B9567, HB9588 and HB9569, and the progeny,      duzlert Ist, das aus
denjenigen, die be! der including descendants, variants and mutants
American Type Culture Collection unter den Zu- thereof, that are capable of
producing the mono-  gangs-Nummern HB9567, HB9568 und HB9569 cional
antibodies of claim 1.                     hinterlegt worden sind,
;einschleBllch der Ab- 35      komimlinge, Varianten und Mutanten
desselben, die beflhigt sind, die mo~nokionalen Antikorper Patentansprfche
nach Anspruch 1 zu produzieren, ausgewahit Ist. PatentansprOche fOr
folgende                      6. Verfahren zum Nachwels.der Anwesenheit von
Vertragsstaaten: AT, BE, CH, DE, FR, GB, IT,   40     Human-GM-CeF In einer
Probe, bei dervermutet Li, LU, NL, SE, GR
wird, daM sle Human-GM-CSF enthilt, umfas- send die Schritte 1.
Monoklonaler  Antik8rper,  der  for  den           des Bereitstellens elnes
ersten monoklonalen Anr- Granulocyten-Makrophagen-Kolonle-stlmulieren
tikorpers, der fir elne erste antigene Determinan- den Faktor spezifisch
ist, wobel der monoklonale  45  te.auf Humrn-GM-CSF spezifisch ist, wobel
der Antikorper durch eln Hybridom produziert wird,    erste monoklonale
Antikorper durch en Hybrldom das aus denjenigen ausgewAhIt Ist, dIe bel der
produziert wird, das aus denjenigen, die bel der American Type Culture
Collection unter den Zu-    American Type Culture Collection unter den Zu-
gangs-Nummern HB9567, HB9568 und HB9569           gangs-Nummern HB9567,
HB9568 und HB9569 hinterlegt worden sind.                   so
hhnterlegt worden sind, einschliellich der Ab- komrnlinge, Varianten und
Mutanten desselben, 2. Hybrldom, ausgewdhit aus denjenigen, die bei
die befihigt sind, die monoklonalen Antikorper der American Type Culture
Collection unter den    nach Anspruch 1 zu produzieren, ausgewihIt Ist;
Zugangs-Nummern  HB9567, HB9568  und              des Bereitstellens eines
zweiten Antikorpers, der HB9569 hinterlegt worden sind, und dessen   s
ausOder aus einer polykionalen AntikOrper-Zu- Nachkommen, einschiieBllch
der Abk6mmIlnge,       sammensetzung, die.jfr Huran-GM-CSF spezi- Varlanten
und Mutanten desselben, die befahigt    fisch ist, und.einem zweiten;
monoklonalen Anti- sind, die monokionalen Antlk&per nach An-
k8rperderffreine zweiteantigene Determinante 10 ,~~~~~~~~~~~~~ ,
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20 auf Human-GM-CSF spezifisch ist, bestehenden        GM-CSF in elner
Probe, bel der vermutet wird, Gruppe ausgewAhIt lst, wobei die zweite
antige-    da1% sie Human-GM-CSF enthalt, umfassend ne Determinante von der
ersten antigenen Deter-     lnen. ersten monoklonalen Antlk6rper, der ffir
ei- 



minante verschieden Ist und der zweite monokio-    ne erste antigene
Determinante auf Human-GM- nale Antik8rper durch ein Hybridom produziert
6  CSF spezilfsch ist, wobel der erste monokionale wird, das aus
denjenigen, die be! der American     Antikorper durch sin Hybridom
produziert wird, Type Culture Collection unter den Zugangs-Num-     das aus
denjenigen, die bel:der American Type mern HB9567, HB9568 und HB9569
hinterlegt          Culture Collection unter den Zugangs-Nummern worden
sind, einschlieSilch der Abkommlinge,        HB9567, HB9568 und HB9569
hinterlegt worden Varianten und Mutanten desselben, die befihIgt  10  sind,
einschlieglich der Abk6mmlinge, Varlanten sind, die monoklonalen Antlkorper
nach An-          und Mutanten desselben. die befghigt sind, die spruch 1
zu produzieren, ausgewAhit ist;            monoklonalen Antik6rper: nach
Anspruch 1 zu des Bereltstellens eines signalerzeugenden Mit-
produzieren, ausgewahIt i.t; tels, das in seinerArbeitsweise entweder mit
dem   einn zwelten Antikorper, der aus der aus elner ersten monokionalen
Antikorper oder mit dem   15    polykionalen Antikorper-Zusammensetzung,
die zweiten Antikorperin Verbindung steht, urn ei Si-  fOr Human-GM-CSF
spezifisch ist, und einem gnal zu erzeugen, dessen Intensitat mit der Men-
zweiten monokionalen Antikorper, der fOr eine ge entweder des ersten
monoklonalen Antlk8r-       zweite.antigen. Determinant. auf Human-GM- pers
oder der des zweiten AntikNrpers in Bezie-    CSF spezifIsch Ist,
bestehenden Gruppe ausge- hung steht;                                20
wAhit ist, wobel die zweite antigen. Determinant. des Bindens entweder des
ersten monoklonalen       von der ersten antigenen Determinante verschie5-
Antikorpers oder des zweiten Antik8rpers an ein     den ist und der zweite
monokionale Antik6rper Trager-Mittel zur Bildung eines Antikorjer-Trg-
durch ein Hybridom produziertwird, das aus den- ger-Konjugats;
jenigen, die bei der American Type Culture Col- des In-Beruhrung-Bringens
der Probe mit dem   25   lection unter den Zugangs-Nummern HB9567,
Antikorper-Trager-Konjugat, so daB Human-GM-        HB9568 und HB9569
hinterlegt worden sind, emn- CSF In der Probe sich an das
Antlk8rper-Trager-    schileftlich der Abkommlinge, Varianten und Mu-
Konjugat bindet;                                   tanten.desselben,. die
befghigt sind, die monoklo- ENTWEDER des In-Berflhrung-Bringens des er-
nalen Antik6rper nach Anspruch 1 zu produzie- sten monoklonalenAntik8rpemr,
derarbeitsmlSig  30  ren, ausgewahit Ist; mit dem signalerzeugenden Mittel
in Verbindung     ein Trager-Mittel; und steht, mitdeman
dasAntikorper-Trager-Konjugat       ein slgnalerzeugendes Mittel.
gebundenen Human-GM-CSF, unter der Voraus- setzung, daB das
Antik6rper-Trager-Konjugat     10. Kit. nac .Anspruch 9.. worin das
signalerzeugen- den zweiten Antikarper umfaBt;             3S      de
Mittel ein Enzy n umfant das arbeltsmiBIg mit ODER des
In-Ber0hrung-Bringens des zweiten         dem ersten. monokdonalen
Antlkorper In Verbin- Antikorpers, der arbeitsmifig mit dem signaler-
dung steht. zeugenden Mittel in Verbindung steht, mit dem an
dasAntikorper-Trager-Konjugatgebundenen Hu-     11. Kit nach.Anspruch 10,
wordndas Enzym aus der man-GM-CSF, unter der Voraussetzung, daB das   40
aus Peroxidase, 13-Galactosidase und alkallscher Antikorper-Trager-Konjugat
den ersten monoklo-      Phosphatase bestehenden Gruppe ausgewlhit nalen
AntikOrper umfaBt;                           ist. und des Messens des von
dem signalerzeugen- den Mittel erzeugten Signals.                   12. Kit
nach Anspruch 9, worln das signalerzeugen- 45      de Mittel. einen ersten
monoklonalen Anffkorper 7. Verfahren nach Anspruch 6, worn das Antlkor-
umfalt, der mit Biotin und Streptavidin oder per-Trager-Konjugat den ersten
monoklonalen        Avidin derivatisiert istund mit einer Mehrzahl von
Antikorper umfaet und der zweite Antikorper die     Enzymen oder elnem
fluoreszierenden organi- fOr Human-GM-CSF spezifische polyidonale An-
schien Molekul arbeitsmarqigin Verbindung steht. tikorper-Zusammensetzung
ist.              50 13. Immunreinigungs-Verfahren zur Extraktion von 8.
Verfahren nach Anspruch 6, worin das Antik8r-       Human-GM-CSF aus elner
Human-GM-CSF ent- per-Triger-Konjugat den zweiten AntikOrper um-
haltenden Probe, faSt und derzwelte AntikOrperdie fOr Human-GM-      wobei
die Probe durch elne Immunoadsorbens- CSF spezifische polykionale
Antorper-Zusam- ss      Saule hlndurchgeleitet wird, die einen monoklo-
mensetzung Ist.                                     nalen. A      ntikrper
umfaBt, der durch ein Hybridom produziert ist, das aus denjenigen, die bei
der 9.. Kit zum Nachweis derAnwesenheit von Human-         American Type
Culture.Collection unter den Zu- 11           '                     N' *
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HB9568 und HB9569              1st, die bei der American Type Culture
Colleo- hinterlegt worden sind, einschile~lich der Ab-      tlon unter den
Zugangs-Nummern HB9567, 



kammllnge, Varianten und Mutanten desselben,         HB9568 und HB9569
hinterlegt worden sind, die befahigt sind, die monoklonalen Antikoper
das Aufbauen einer cDNA-Bibliothek und des nach Anspruch 1 zu produzieren,
ausgewihlt ist.   s  Auswahlen von Kionen, die ein Segment des
Antikorper-Molekuls codieren, das die betref- Patentansprficho fir
folgenden                          fende variable Region der leichten Kette
um- Vertragsetaat ES                     -faSt. 1. Verfahren zur
Herstellung eines monoklonalen   10  4. Vetfahren zur Herstellungdeines
Polypeptids, das Antikorpers,  der  fOr  den  Granulocyten-        elne
variable Region der schweren Kette eines Makrophagen-Koloniestimulberenden
Faktor       monokionalen Antikorpers umfaSt, umfassend spezlfisch ist,
umfassend     -(a) das Kultivieren eines Hybridoms, das aus (a) das
Kultivieren eines Hybridoms, das aus      denjenigen, die bei der American
Type Culture denjenigen ausgewihit lst, die bel der  f5       :.Collection
unter den Zugangs-Nummern American Type Culture Collection unter den
HB9567, HB9568 und HB9569 hlnterlegtwor- Zugangs-Nummern HB9567, HB9568.
und               den sind, einschlieBllch derAbkommlinge, Va- HB9569
hinterlegt worden sind, oder               rianten und Mutanten desselben,
die beffhlgt (b) das Kultivieren eines Klons, der durch Ex-    sind, die
.monoklonalen Antikorper nach An- trahleren derBoten-RNAaus elnem Hybridom
20     spruch I zu produzieren, ausgewghit let, zur geblidet ist, des aus
denjenigen ausgewdhit       Bildung elnes monoldonalen Antikarpers, der
Ist, die bet der American Type Culture Collec-    fur den
Granulocyten-Makrophagen-Kolonfe- tion unter den Zugangs-Nummern HB9567,
stimullerenden Faktor speziflsch ist, und das. HB9568 und HB9569 hinterlegt
worden sind,         Erzeugen eines Fragments des gebildeten des Aufbauen
einer cDNA-Bibliothek und das  25    monoklonalen Antkorpers, das die
betreffen- Auswahlen von Klonen, die Segmente des            de variable
Region der schweren Kette urn- Antlkorper-MoiekIls codleren.
fast. oder (b) das Kultivieren eines KMons, der durch Ex- 2.. Hybrldom,
ausgewihit aus denjenigen, die bel        trahieren der Boten-RNA ause lnem
Hybrldom der American Type Culture Collection unter den  3O   gebildet lst,
das aus denjenigen ausgewaiht Zugangs-Nummern  HB9567, HB9568  und
Ist, die bel derAmerican Type Culture Collec- HB9569 hinterlegt worden
sind, und dessen           tIlon unter den Zugangs-Nummern HB9567,
Nachkommen, einschliellich der Abkommlinge,          HB9568 und HB9569
hinterlegt worden sind, Varianten und Mutanten desselben, die befahigt
...- das Aifbauen einer cDNA-Bibliothek und des sind, die monoldonalen
Antikhrper nach An-  35       Auswihlon von Klonen, die eln Segment des
spruch I zu produzieren.                             Antikdrper-MolekOls
codleren, des die betref- fende variable Region der schweren Kette 3.
Verfahren zur Herstellung elnes Polypeptids, des     umfaSt. ehne variable
Region der leichten Kette ehnes mo- noklonalen Antikorpers urnfallt,
umfassend  40  6. Verfahren zur IHlerstellung elner bindenden Zu- (a) des
Kultivieren elnes Hybridoms, das aus    sammensetzung, die fOr den
Human-Granulocy- denjenigen, die bel derAmencan Type Culture
ten-Makrophagen-Kolonie-stimullerenden  Fak- Collection unter den
Zugangs-Nummern           tor spezifisch ist, umfassend HB9567, HB9568 und
HB9569 hhnterlegt wor-         (i) des Gewinnen elnes Polypeptids, das ehne
den sind, einschlleBlich derAbkommlinge, Va-  45  variable Reglon der
leichten Kette elnes mo- rianten und Mutanten desselben, die befahigt
nok!anaien Antikorpers umfal~t, durch sind, die monoklonalen Antikorper
nach An-           (a) des Kultivieren eines Hybrldams, des spruch I zu
produzieren, ausgewahIt ist, zur         aus denjenigen, die bel der
American Type Bildung eines monokionalen Antikorpers, der          Culture
Collection unter den Zugangs- fOr den Granulocyten-Makrophagen-Kolonie-  50
Nummern HB9567, HB9568 und HB9569 stimulierenden Faktor spezlfisch ist, und
des        hinterlegt worden sind, einschllellich der Erzeugen elnes
Fragments des gebildeten              Abk6mmlinge, Varlanten und Mutanten
monoklonalen Antikorpers, des die betreffen-        :desseien, di befahigt
sind, die monoklo- de variable Region der leichten Kette umfaSt,
nalen Antikorper nach-Anspruch I zu pro- oder
55            duzieren, ausgewshit lst, zur Bidung ei- (b) des Kultivieren
elnes Klons, der durch Ex-       nes mono.kionalenAntkorpers, derfOrden
trahieren derBoten-RNAaus einem Hybridom
.Granulacyten-Makrophagen-Kolonle-sti gebildet ist, das .aus denjenigen
ausgewihit        ..mullerenden Faktorspezifisch Ist, und das 12 .:~~C
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Fragments des gebilde-        produziert wird, das aus denjenigen, die bei
der ten monoklonalen Antik8rpers, das die be-    American Type Culture
Collection unter den Zu- treffende variable Region derlelchten Ket-
gangs-Nummern HB9567, HB9568 und HB9569 



te umfal~t, oder                             hinterlegt worden sind,
einschiiealich der Ab- (b) das Kultivieren sines KMons, der durch   5
k6mmlinge, Varianten und Mutanten desselben, Extrahieren der Boten-RNA aus
einem          die befahigt sind, die monoklonalen Antkorper Hybridom
gebildet Ist, das aus denjenigen    nach Anspruch I zu produzieren,
ausgewahit ist; ausgewihit Ist, die bel der American Type    des
Bereitsteliens sines zweiten Antikorpers, der Culture Collection unter den
Zugangs-        aus der auis. elner polykionalen Antik8rper-Zu- Nummern
HB9567, HB9568 und HB9569   10       sammensetzung, die fur Human-GM-CSF
spezi- hinterlegt worden sind, das Aufbauen ei-     fisch ist, und elnem
zweibt:monoklonalen Anti- ner cDNA-Bibliothek und das Auswihlen
korper, derfureine zweite antigene Determinants von Kionen, die ein Segment
des Antik6r-     auf Human-GM-CSF .spezifisch ist, bestehenden per-MolekOls
codieren, das die betreffen-    Gruppe ausgewAhit ist, wobei die zwelte
antige- de variable Region der lelchten Kette um-   15  ne Determinante von
der ersten antigenen Deter- fast,
minante verschieden ist und der zweite monoklo- (Di) das Gewinnen sines
Polypeptids, das eine   nale Antikorper durch sin Hybridom produziert
variable Region derschweren Kette sines mo-     wird, das aps
denjenigen,.die bei der American nokionalen Antikorpers umfalt, umfassend
Type Culture Collection unter den Zugangs-Num- (a) das Kultivieren sines
Hybridoms, das  20  mern HB9567, HB9568 und HB9569 hinterlegt aus
denjenigen, die be! derAmerican Type     worden sind, einschliesllich der
AbkOmmiinge, Culture Collection unter den Zugangs-        Varianten und
Mutanten desselben, die befihigt Nummern HB9567, HB9568 und HB9569
sind,. die monoklonalen Antikorper nach An-. hinterlegt worden sind,
einschileglich der   spruch I zu produzieren, ausgewihit ist; Abk6mmilnge,
Varianen und Mutanten  25       des Bereitstellens eines signalerzeugenden
Mit- desselben, die befahigt sind, die monoklo-  tels, das in
seinerArbeitsweise entwedermit dem nalen Antikorper nach Anspruch I zu pro-
ersten monoklonalen Antikorper oder mit dem duzieren, ausgewihit ist, zur
Bildung ei-    zweiten Antik6rper in Verbindung steht, urn sin Si- nes
monokionalen Antlk8rpers, derffir den    gnal.zu erzeugen, dessen
Intensitit mit der Men- Granulocyten-Makrophagen-Kolonie-sti    30   ge
entweder des ersten monoklonalen Antikor- mulierenden Faktor speziflsch
ist, und das   pers oder der des zweiten Antikbrpers in Bezle- Erzeugen
sines Fragments des gebildd-        hung. steht; ten monoldonalen
Antikorpers, das die be-    des Bindens entweder des ersten monoklonalen
treffende variable Region der schweren       Antikorpers oder des zweiten
Antlkfpers an sin. Kette umfaSt, oder                   35
Troger-Mittel zur Bildung spines Antlkorper-Tra- (b) das Kultivieren sines
KMons, der durch   ger-KonJugats,; . Extrahieren der Boten-RNA aus einem
des ln-Berfhrung-Bringens der Probe mit dem Hybridom gebildet ist, das aus
denjenigen    Anti.ko. rper-Trager-Konjugat, so da0 Human-GM- ausgewihIt
Ist, die bei der American Type    CSF In.der Probe sich an des
Antikorper-Trager- Culture Collection unter den Zugangs-  40    KonJugat
bindet; Nummern HB9567, HB9568 und HB9569            ENTWEDER des
In-Beruhrung-Bringens des er- hinterlegt worden sind, das Aufbauen ei-
stenmonoklonalenAntik6rpers,derarbeitsmrIlig ner cDNA-Bibliothek und des
Auswihlen        mit dem signalerzeugenden Mittel In Verbindung von Klonen,
die ein Segment des Antlkor-     steht, mit dem an das
Antik~rper-Triger-Konjugat per-Molekils codleren, das die betreffen-  45
gebundenen .Human-GM-CSF, unter der Voraus- de variable Region der schweren
Kette        setzung, daB das Antikorper-Trager-Konjugat umfallt, und
den zweiten Antikorper umfalft; (il) das Konjugleren der in (i) und (iD)
gewon-  ODER des ln-Beruhrung-Bringens des zweiten nenen Polypeptide.
Antik~rpers, der-arbeitsmiaig mit dem signaler- 50      zeugenden Mittel in
Verbindung steht, mit dem an 6. Verfahren zum Nachwels der Anwesenheit von
dasAntikorper-Trager-Konjugatgebundenen Hu- Human-GM-CSF in einerProbe, be!
dervermutet       man-GM-CSF, unerderVoraussetzung, daB des wird, daB sle
Human-GM-CSF enthilt, umfas-        Antikorper-Trager-Konjugat den ersten
monoklo- send die Schritte                                 nalen Antik6rper
umfagt; des Bereitstellens sines ersten monoklonalen An-  55  und des
.Messns des von dem signalerzeugen- tik6rpers, derfir sine erste antigens
Determinan-  den .Mittel erzeugten Slgnos. to auf Human-GM-CSF spezfflsch
lst, wobel der erste monoklonaleAntikorperdurch sin Hybridom  7. Verfahren
nach Anspruch 6, worln das Antik~r- 13 *         -  I 111111111111111111111
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per-Trager-Konjugat den ersten monoklonalen        Avidin derivatisiert ist
und mit einer Mehrzahl von Antik6rper umfalit und der zwelte Antikorper die
Enizymen oder elnem fluoreszlerenden organi- fOr Human-GM-CSF spezifische
polykionale An-       schen MolekUWarbeitsmAi3lg In Verbindung steht. 



tikorper-Zusammensetzung lst. 5   13. Immunreinigungs-Verfahren zur
Extraktion von 8. Verfahren nach Anspruch 6, worn das Antikor-
Human-GM-CSF aus einerHuman-GM-CSF ent- per-TrAger-Konjugat den zwelten
Antikorper um-     haltenden Probe,     : faSt und derzweite
Antlk6rperdlefflrHuman-GM-      wobei dle. Probe durch
eine:lmmunoadaorbens- CSF spezifische polyklonale Antikorper-Zusam-
Saule hindurchgeleitet wird, die elnen monoklo- mensetzung Ist.
10      nalen Antikorper umfallt, der durch ein Hybridom produzlert ist,
das aus denjenigen, die bei der 9. Kit zum Nachweis derAnwesenheit von
Human-         American Type Culture Collection unter den Zu- GM-CSF in
elner Probe, bei der vermutet wird,      gangs-Nummern HB9567, .HB9568 und
HB9569 dal3 sie Human-GM-CSF enthalt, umfassend           hintbrlegt worden
sind, elnachlielich der Ab- elnen ersten monoklonalen Antlk6rper, der ffr
ei-  15  kommlinge, Varlanten und Mutanten desselben, ne erste antigene
Determinante auf Human-GM-       die beflhlgt sind, die monoklonalen
Antikorper CSF speziflsch ist, wobei der erste monoklonale    nach Anspruch
1 zu produzieren, ausgewihit ist. Antikorper durch eln Hybridom produziert
wird, das aus denjenigen, die bel der American Type Culture Collection
unter den Zugangs-Nummern  2o   Revendications HB9567, HB9568 und HB9589
hinterlegtworden sind, elnschlieSllch der Abkommllnge, Varianten  1.
Anticorps monoclonal specifique pour un facteur und Mutanten desselben, die
befhlgt sind, die      stimulant.les.colonies de-granulocytes et de ma-.
monoklonalen Antik5rper nach Anspruch 1 zu         crophages, I'anticorps
monoclonal 6tant produit produzieren, ausgewihit ist;              25
par un hybridome s6lectionne parmi ceux depo- elnen zweiten Antlkorper, der
aus der aus einer    ses au American Type Collection sous lea num6-
polykionalen Antik6rper-Zusammensetzung, die      ros d'accesslon HB9567,
HB9568 et HB9569. fOr Human-GM-CSF speziftlch ist, und elnem zwelten
monoklonalen Antlk8rper, der fOr eine   2. HybrldoMe s6lectionne parmi ceux
d6pos6s au zweite antigene Determinante auf Human-GM-  30     American Type
Culture Collection sous les nume- CSF spezlflsch let, bestehenden Gruppe
ausge-     ros d'accesslon HB9567,:. HB9568 et HB9569 et wAhit lt, wobel
die zwelte antigene Determinante  leur lignee, comprenant lea descendants,
lea va- von der ersten antigenen Determinants verschie-    riantes at lea
mutants, qui sont capables de pro- den Ist und der zweite monoklonale
Antlkorper      duire lee anticorps monoclonaux de la revendica- durch sin
Hybrldom produziartwird, das aus den-  35  tlon 1. - jenigen, die bel der
American Type Culture Col- lection untbr den Zugangs-Nummern HB9567,
3. Polypsptide comprenant une r6gion variable A HB9568 und HB9569
hinterlegt worden sind, ein-     chatne legfre d'un anticorps monocional
produit schilellich der Abk6mmlinge, Variantbn und Mu-     par un hybridome
s6lectlonne parmi ceux d6po- tanten desselben, die befifhigt sind, die
monoklo-  40  s6s au American Type Culture Collection sous les nalen
Antik6rper nach Anspruch I zu produzie-      num6ros d'accession  HB9567,
HB9568 et ran, auegewihit let;     .-HB9569 et leur lignee,comprenant les
descen- eln Trager-Mittel; und                             dants, lee
variantes et lea mutants,qui sont capa- eln signalerzeugendes Mittel.
bles de produire lea anticorps monoclonaux de la 45     revendication 1.
10. Kit nach Anspruch 9, worin das signalerzeugen- de Mittel ean Enzym
umfaSt, das arbeitsmasig mit  4. Polypeptide comprenant une r6gion variable
A dem ersten monoklonalen Antikorper In Verbin-      chafne lourde d un
anticorps monoclonal produit dung steht.
par un. hybridome selectionn.e parmi ceux depo- 50      s6s au American
Type Culture Collection sous les 11. Kit nach Anspruch 10, worin das Enzym
aus der     num6ros. d'accession  HB9567, HB9568 et aus Peroxidasa,
I)-Galactosidase und alkalischer   HB9569 et leur lignee, comprenant les
descen- Phosphatase besathenden Gruppe ausgewAhIt          dants; variante
et mutants,qui sont capables de Ist.
produire leas anticorps monoclonaux de la reven- 55      dication 1. 12.
Kit nach Anspruch 9, worln das signalerzeugen- de Mittel eanen ersten
monoldonalen Antikorper  5. CompositIon de liaison speciflque du facteur de
umfalt, der mit Blotin und Streptavidin oder       sfimulation desecolonles
de granulocytes-macro- 14 *,.I 111111 111111 1111111111111111 *: :     ~*
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phages humains comprenant une region variable     contienne le second
anticorps; A chaine lourde et une region variable A chaine 1-     OU BIEN
mettre le second anticorps ope- 



gere d'un anffcorps monoclonal prodult par un hy-  rationnellement assocli
au moyen gbnerateur de bridome silectionn6 parml ceux deposbs au
signeux en contact avec GM-CSF d'Otre humain American Type Culture
Collection sous les nume-   6  11 au conjugue anticorps-support, a
condition ros d'accession HB9567, HB9568 et HB9569 et       que le conjugui
anticorps-support contlenne le leur lignee, comprenant les descendants,
varian-  premier antioorps monoclonal; tes et mutants, qui sont capables de
produire les       et mesurer Is signal produit par le moyen anticorps
monoclonaux de la revendication 1.      generateur de signaux, 10 6.
Mithode de detection de la presence de GM-    7. Methode de la
revendlcation 6 ob ledit conjugue CSF d'etre humain dens un echantillon
suspecte    antlcorps-support contient ledit premier anticorps de contenir
GM-CSF d'etre humaln, la methode      monoclonal etob leditsecond anticorp
sest ladite comprenant les etapes de:                         composition
d'anticorps polyclonal specifique de produire un premier anticorps
monoclonal  18  GM-CSF d'etre humain. specifique d'un premier determinant
antigbnique sur GM-CSF d'etre humain, le premier anticorps  8. Methode do
la revendication 6 ob ledit conjugue monoclonal etant prodult par un
hybrldome selec-  anticorps-support contient ledit second anticorps tionn6
parmi coux deposes au American Type        etoui leditsecond anticorps
estladite composition Culture Collection sous les numeros d'accession   20
d'anticorps monoclonal specifique de GM-CSF HB9567, HB9568 et HB9569 et
leur lignie           d'6tre humain. comprenant les descendants, varlantes
et mu- tants, qui sont capables de donner les anticorps  9. Nicessaire pour
la ditection de la presence de. monoclonaux de la revendicatlon 1;
GM-CSF d'itre humaln dans un 6chantillon sue- produire un second anticorps
selectionni   25  pocte de contenir GM-CSF d'etre humain, le ne- dans le
groupe consistant en une composition      cessaire comprenant: d'un
anticorps polydonal speclfIque de GM-CSF           un premler anticorps
monoclonal specifi- d'etre humain etun second anticorps monoclonal    que
d'un premier determinant antigenique sur specifique d'un second diterminant
antigenique    GM-CSF-d'Otre humain, le premier antfcorps mo- sur GM-CSF
d'etre humain, le second determi-  30  noclonal itant produit par un
hybridome selec- nantantiginiqueetantdiffirentdupremierditer-      tionne
.parmi ceux .diposfs au American Type minant antigenique et le second
antbcorps mono-   Culture Collection sous les numeros d'accesslon clonal
itant produit par un hybridome selectbonni  HB9567,. HB9568 et Hi39569 et
lsur lignie parmi ceux deposes au American Type Culture       comprenant
les descendants, variantes et mu- Collection  sous les numeros d'accesslon
35     tants, qul sont capables do donner lea antbcorps HB9567, HB9568 et
HB9589 et leur lignie,          monoclonaux de Ia revendicaton 1;
comprenant les descendants, varlantes et mu-            un second anticorps
silectionn6 dans le tents, qul sont capables de donner lea anticorps
groups consistant en une composition d'anti- monoclonaux de la
revendication 1;                corps monoclonal speciflque de GM-CSF
d'etre produire un moyen generateur de signaux   40  humaln et un second
anticorps monoclonal spe- capable d'etre opirationnellement associ au
cif ique d'un second determinant antiginique sur premier anticorps
monoclonal ou au second anti-   GM-CSF d'tre humain, le second dbterminant
corps pourdonnerun signal dontl'intensitiesten    antibgnique etant
diffirent du premier ditermi- rapport avec la quantite du premier antlcorps
mo-  nant antigenique et le second anticorps monocio- noclonal ou du second
antbcorps, respective-  45 6  nal. etant. prodult par un hybridome
selectionnb ment;                                             parmi
ceux.deposes au American Type Culture attacher soit le premier anticorps
monoclo-  Collection  sous les numeros d'accession nal ou le second
anticorps a un moyen de support  HB9567, HB9568 et HB9569 et leur lignie
pour former un conjugu6 anticorps-support;        comprenant les
descendants, variantes et mu- mettre l'echantlllon en contact avec le  so
tants, qui sont capables de donner lee anticorps conjugue anticorps-support
de maniere que GM-     monoclonaux de la revendication 1; CSF d'etre humaln
dans I'echantillon se lie au      ..  un moyen de support; et conjugue
anticorps-support;                             un moyen generateur do
signaux. SOIT mettro Is premier anticorps monoclo- nal opirationnellement
assocde au moyen gene-  ws  10. Nbceesaireode ta revendl.ation 9 ob) ledit
moyen rateur de signaux en contact avec le GM-CSF       gonirateur do
signaux comprend une enzyme d'etre humain 116 au conjugue
anticorps-support,.  opirationnellement.associie, audit premier anti- a
condition quo le conjugue anticorps-support     corps monoclonal.. .15 1
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11. Nbcessaire de la revendication 10, ouj ladite en-   Culture Collection
sous les numeros d'acces- zyme est s6iectionnee dans Is groups consistent
sion HB9567, HB9568 et HB9569 et leur lI- 



en peroxydase, beta-galactosidase et phospha-       gn6b
comprenantlesdescendants, variantes tase alcaline.
et mutants, qui sont capables de produire les 5         anticorps
monoclonaux produits par la m6tho- 12. Necessalre de la revendication 9 ob
ledit moyen     de de la revendication I pour former un anti- g6n6rateur de
signaux comprend ledit premier        corps monoclonal specifique du
facteurstimu- anticorps monoclonal derive au moyen de biotine     lant les
colonies de granulocytes et de macro- et de streptavidine ou d'avidine,
opbrationnelle-   phages et donner un fragment de l'anticorps ment en
association avec un certain. nombre  10     monoclonal formi  comprenant
ladite rbgion d'enzymes ou une molecule organique fluores-   *    variable
A chaine legere ou centb.                                              (b)
la miss en culture d'un done forme par ex- traction de l'ARN messager d'un
hybridome 13. Procedb d'immunopurificatlon pour l'extraction
selectionne parmi ceux deposbs au American de GM-CSF d'etre humain d'un
echantillon conte-  15  Type Culture Collection sous les numeros nantGM-CSF
d'btre humain, o l'chantillon pas-       d'accession HB9567, HB9568 et
HB9569 en se a travers une colonne immunoadsorbante           construisant
une libraire d'ADNc et en selec- comprenant un anticorps monoclonal produit
par      tionnant des clones qul codent un segment de un hybridome
selectlonne parml ceux dbposes         la molecule d'anticorps comprenant
ladite re- au American Type Culture Collection sous les nu-  20  gion
variable A chain. legere. meros d'accession HB9567, HB9568 et HB9569 et
leur lignie, comprenant les descendants, va-  4. Methode de production d'un
polypeptide compre- riantes et mutants, qui sont capables de donner   nant
une region variable a chains lourde d'un an-. les anticorps monoclonaux de
la revendication 1.  ticorps monoclonal, laquelle mbthode comprend 25
(a) la miss en culture d'un hybridome selec- Revendicatlons pour l'Etat
contractant                  tionnO parml ceux deposes au American Type
sulvant: ES                                             Culture.Collection
sous lea numeros d'acces- sion HB9567, HB9568 et HB9569 et leur Ii- 1.
Mbthode de production d'un anticorps monoclo-        gnee comprenant les
descendants, variantes nal spbcifique du facteur stimulant les colonies  30
et. mutantsqui sont capables de donner les de granulocytes et de
macrophages, laquelle me-     anticorps monoclonaux produits par la metho-
thode comprend                                      de de la
revendication.1 pour former un anti- (a) la miss en culture d'un hybridome
sblec-      corpsmonoclonalspecifiquedufacteurstimu- tbnn6 parmi ceux
deposes au American Type         lint les colonies de
granulocytes-macropha- Culture Collection sous les numeros d'acces-  35
ges.et produire un fragment de l'anticorps mo- sion HB9567, HB9568 et
HB9569 ou                  noclonal form6 comprenant ladite reglon va- (b)
la miss en culture d'un clone forme par ex-   riable a chalhe lourde .ou
traction de i'ARN messager d'un hybridome         (b) la miss en culture
d'un clone forme par ex- selectionne parmi ceux deposes au American
traction de I'ARN messager d'un hybridome Type Culture Collection sous lea
numeros  40      sSlectionnA parmi ceux deposes au American d'accession
HB9567, HB8568 et HB9569 en           Type Culture Collection sous les
numeros construisant une librairle d'ADNc et en selec-    d'accession
HB9567, HB9568 et HB9569, la tionnant des clones qui codent des segments
construction d'une librairie d'ADNc et la seo- de la molecule de
l'anticorps.              .    tion. des clones qul codent un segment de la
45        mol~cule d'anticorps -comprenant ladite re- 2. Hybridome
selectionne parmi ceux deposes au          gion variable A chatne lourde.
American Type Culture Collection sous les numA- ros d'accession HB9567,
HB9568 et HB9569 et   5. Methode de production d'une composition de liai-
leur lignAe, comprenant les descendants, varian-  son specifique pour Is
facteur stimulant les colo- tes et mutantsqul sont capables de produire les
5o  nies de . granulocytes-macrophages d'etre hu- anticorps monoclonaux
produits par la. methode    main qul comprend de la revendication 1.
(i) la production d'un pplypeptide comprenant une region variable A chaine
legere d'un anti- 3. Methode de production d'un polypeptide compre-
corps . monoclonal., laquelle  methode nant une reglan variable A chatne
legbre d'un an-  ss  comprend tlcorps monoclonal, laquelle methode comprend
.: (a) Ia mis en culte ..d'un hybridome se- (a) la miss en culture d'un
hybridome selec-        lectionne parml ceux. deposes au Ameri- tionne
parmi ceux deposes au American Type          can Type Culture Collection
sous les nu- 16 I  '       1l111111 l11111111111 11111 1111    31
EP 0 344 957 B1                 32 m6ros d'accession HB9567, HB9568 et
GM-CSF d'etre humain, le premier anticorps mo- HB9569 et leur lignee,
comprenant les        noclonal 6tant produit par un hybridome sblec- 



descendants, variantes et mutants, qui       tionne.parmi ceux dbposbs au
American Type sont capables de donner lea anticorps mo-    Culture
Collection sous les numeros d'accesslon nocionaux produits par la m~thode
de Ia   5  HB9567, HB9568 et HB9569 et leur Ilgnee, revendication 1 pour
former un anticorps     comprenant lee descendants, variantes et mu-
monoclonal spedfique du facteur stimu-       tants, qui sont capables de
donner les anticorps lant les colonies de granulocytes-macro-
monoclonaux de la revendicatlon 1; phages et produire un fragment de
l'anti-    produire un second anticorps choisi dans le grou- corps
monoclonal formi  comprenant ladi-  1o  pe consistant en une composition
d'anticorps po- to region variable A chathe legere ou        lyclonal
specifique de GM-CSF humain et un se- (b) la mise en culture d'un clone
form6 par  cond anticorps monoclonal specifique d'un se- I'extraction de
I'ARN messager d'un hybri-   cond determinant antigenique sur GM-CSF hu-
dome selectionne parmi ceux deposes au       main, .le second determinant
antigenique etant American Type Culture Collection sous les  15
diff6rentdu premierdeterminant antigenique et le numeros d'accession
HB95B7, HB9568 et        second anticorps monoclonal etant produit par un
HB9569, la construction d'une librairie      hybridome chobis parmi ceux
d6poses au Amed- d'ADNc et la selectlon de clones qui co-     can Type
Culture Collection sous les numeros dent des segments de la molecule
d'anti-     d'accession HB9567, HB9568 et HB9569 et leur corps comprenant
ladite r~glon variable a   20  lignee, comprenant les descendants,
variantes et chatne Ibgere;                               mutants, qui.
sont capables de donner les anti- (ii) la production d'un polypeptide
comprenant  corps monoclonaux de la revendication 1; une region variable a
chatne lourde d'un anti-  produire un.moyen generateur de signaux cape-.
corps  monoclonal,  laquelle  methode           ble d'ettre.
opratbonnellement assistb au premier comprend
25      anticorps. monoclonal ou. au second anticorps (a) la miss en
culture d'un hybridome sA-    pour donner un signal dont l'intbnsit6 est en
rap- lectionnb parmi ceux dbpos~s au Amer-        port avec la~quantitb du
premier anticorps mono- can Type Culture Collection sous les nu-     clonal
ou du second anticorps monodonal/res- mbros d'accession HB9567, HB9568 et
pectivement; HB9569 et leur lignbe, comprenant les  30    attacher salt le
premier anticorps monoclonal ou descendants, varlantes et mutants, qul
le second anticorps monoclonal a un moyen de sont capables de produire des
antlcorps      support pour former un .conJugu6 antlcorps-sup- monoclonaux
produits par la m~thode de       port; la revendication 1, pour former un
anti-     mettre lechantillon en contact avec Is conjugue corps monoclonal
spbcifique du facteur de   35  anticaorpe-support de manl~re que GM-CSF
stimulation des colonies de granulocytes-.   d'etre humain. dens
!'e.chantillon se lie au conju- macrophages et produire un fragment de
guk anticorps-support; I'anffcorps monoclonal formb comprenant      SOIT
mettre le premier anticorps monoclonal ladite rtgion variable A chashe
lourde ou    operationnellement associb au moyen gbnbra- (b) la miss en
culture d'un clone form6 par  4o  tour deo sgnaux en contact avec GM-CSF
d'Otre extraction de l'ARN messager d'un hybri-     humain 1ie au conjugue
anticorps-support a dome sblectionnb parml ceux dbposbs au       condition
que le conjugue anticorps-support American Type Culture Collection sous les
contienne le second anticorps; numbros d'accession HB9567, HB9568 et
OU BIEN mettre le second anticorps opbration- HB9569, la construction d'une
librairie  45  nellement associe au moyen gbnerateur de si- d'ADNc et la
sblection de clones qul co-     gnaux en contact avec GM-CSF d'Atre humaln
116 dent des segments de la molecule d'antf-     au conjugue
anticorps-support, A condition quo le corps comprenant ladite region
variable A    conjugue anticorps-support comprenne le pre- chatne lourde et
mier anticorps mronoclonal; (iii) la conjugaison des polypeptides obtenus
50  et mesurer.le signal praduit par le moyen gene- en (i) et (Ii).
rateur de signaux. 6.  Methode de detectlon de la presence de GM-    7.
Methode de la revendication 6 ob ledit conjugub CSF d'etre humean dans un
Achantillon suspectb     anticorps-support contlent Is premier anticorps de
contenir GM-CSF d'Utre humain, la m~thode  55   monoclonal et ob ledit
second anticorps est laditb comprenant les Atapes de:
composition d'anticorps pajyclonal specifique de produire un premier
anticorps monoclonal specl-    GM-CSF d'etre humain. . fique d'un premier
determinant antigenique sur       .. _;_:: _._._.           ___- 17     .:
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EP 0344957 B1                  34 8. M6thode de la revendication 6 ob ledit
conjugu6    se a travers une colonne d'un immunoadsorbant antlcorps-support
contient le second anticorps et  contenant un anticorps monoclonal prodult
par un ob ledit second anticorps est la composition d'an-  hybrTdome
s6lectlonne parmi ceux depos6s au 



tHcorps polydonal sp6cifique de GM-CSF d'etre     American Type Culture
Collection sous les num6- humain.                                   5
ros d'accesion HB9567, HB9568 et HB9569 et leur lIgn6e comprenant les
descendants, varian- 9. Necessalre pour detecter le pr6sence de GM-
tes et mutants, qui sont capables de produire lea CSF d'etre humain dans un
6chantillon suspecte    anticorps monoclonaux de la revendicatlon 1. de
contenir GM-CSF d'btre humain, le n6cessaire comprenant:
10 un premier anticorps monoclonal spbcifique d'un premier determinant
antigenique sur GM-CSF d'etre humain, le premier anticorps monoclonal etant
produit par un hybridome selectionne par coux deposes au American Type
Culture Collec-  15 tion sous les numeros d'accession HB9567, HB9568 et
HB9569 et lour lignee comprenant les descendants, variantes et mutants, qui
sont ca- pables de donner les anticorps monoclonaux de la revendication 1;
20 un second anticorps seloctionne dans le groupe consistant en une
composition d'anticorps poly- clonal specifique de GM-CSF d'etre humaln
et-un second anticorps monoclonal specifique d'un se- cond determinant
antig6nique surGM-CSF d'&tre  25 humain, le second d~terminant antigenique
etant different du premier dterminant antigenique etle second anticorps
monoclonal etant prodult parun hybridome selectionnb parml ceux deposes au
American Type Culture Collection sous les nume-  30 ros d'accession HB9567,
HB9568 et HB9569 et leur lignee comprenant les descendants, varlan- tes et
mutants, qui sont capables de donner les anticorps monoclonaux de la
revendication 1; un moyen de support; et                   35 un moyen
generateur de signaux. 10. Necessaire de la revendicatlon 9 ob ledit moyen
g~nerateur de signaux comprend une enzyme operatlonnellement assoclde audit
premier anti-  40 corps monoclonal. 11. Necessaire de la revendlcation 10
ob ladite enzy- me est chobsle dans le groups consistent en pe- roxydase,
beta-galactosidase et phosphatase al-  45 caline. 12. Necessaire de la
revendicatlon 9 ou ledit moyen generateur de signaux comprend ledit premier
anticorps monoclonal derive avec de la biotine et  50 de la streptavidine
ou de l'avidine operationnelle- ment en association avec un certain nombre
d'enzymes ou une molecule organique fluores- cente. 55 13. Procede
d'immunopurification pour l'extraction de GM-CSF d'etre humain d'un
echantillon conte- nant GM-CSF d'etre humain, ou l'echantillon pas- 18 :
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