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(57) ABSTRACT 

It is the objective and purpose of the present invention to 
provide a monoclonal antibody having the property of 
causing apoptosis on myeloid cells. 

This invention relates to a monoclonal antibody having the 
property of causing apoptosis on myeloid cells, and frag 
ments thereof, and furthermore relates to a hybridoma 
producing the monoclonal antibody. 

Since the monoclonal antibodies of the present invention are 
useful as antibodies recognizing and identifying antigens 
causing apoptosis on myeloid cells speci?cally and besides 
have the property of causing apoptosis on myeloid cells, 
they may be used as medicine useful in the ?eld of remedies 
for myelocytic leukemia utilizing the property. 
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MONOCLONAL ANTIBODIES HAVING 
PROPERTY OF CAUSING APOPTOSIS 

TECHNICAL FIELD 

[0001] The present invention relates to a novel mono 
clonal antibody having the property of causing apoptosis on 
myeloid cells and being useful as medicine for myelocytic 
leukemia, and fragments thereof, and furthermore, relates to 
a hybridoma producing the monoclonal antibody. 

[0002] Since the monoclonal antibodies of the present 
invention are useful as antibodies recogniZing and identify 
ing antigens causing apoptosis on myeloid cells speci?cally 
and besides have the property of causing apoptosis on 
myeloid cells, they may be used as medicine useful in the 
?eld of remedies for myelocytic leukemia utiliZing the 
property. 

BACKGROUND ART 

[0003] Granulocyte colony-stimulating factors, for 
example, recombinant granulocyte colony-stimulating fac 
tors (rG-CSF), have been knoWn primarily as humoral 
factors to stimulate the differentiation and proliferation of 
granulocyte cells, and it has been reported in an experiment 
upon mice in vivo that the administration of rG-CSF 
enhances the hematopoiesis of the bone marroW and in 
addition causes remarkable extramedullary hematopoiesis in 
the spleen to proliferate hematopoietic stem cells and all 
hematopoietic precursor cells in the spleen. And it has been 
thought as extramedullary hematopoietic mechanism in the 
spleen that hematopoiesis occurs due to a splenic hemato 
poietic microenvironment modi?cations according to the 
stimulation of rG-CSF to enhance hematopoietic potential. 

[0004] Hence, the present inventors have noted splenic 
stromal cells administered rG-CSF With a vieW to clarifying 
the hematopoietic potential in the spleen, and established a 
hematopqietic stromal cell line (CF-1 cells) from the spleen 
of a mouse administered rG-CSF With a vieW to attempting 
the analysis of the enhancement of the hematopoietic poten 
tial by stromal cells With rG-CSF, and examined the poten 
tial effect on hematopoiesis using the hematopoietic stromal 
cells, and as a result, colony-stimulating activities in vitro 
and potency supportive of hematopoietic stem cells in vivo 
have been recogniZed [Blood, 80, 1914 (1992)]. 

[0005] HoWever, though some of splenic stromal cells 
have been established as a cell line (CF-1 cells), and 
cytological characteristics thereof have been examined, no 
speci?c antibody recogniZing surface antigens thereof has 
been prepared so far, and characteristics thereof have been 
scarcely knoWn yet. 

[0006] Hence, the present inventors have engaged in 
assiduous studies With a vieW to developing speci?c anti 
bodies capable of recogniZing splenic stromal cells on the 
basis of the above information upon splenic stromal cells 
and the results of the studies, and prepared monoclonal 
antibodies using the splenic stromal cell lines as antigens for 
immuniZation, and as a result, novel monoclonal antibodies 
unreported so far have been obtained. 

[0007] And as a result of examining the properties of the 
obtained monoclonal antibodies, the inventors have found 
surprisingly that they have the property of causing apoptosis 
on myeloid cells, Which has led to the completion of the 
present invention. 
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[0008] Disclosure of Invention 

[0009] It is the objective and purpose of the present 
invention to provide a novel monoclonal antibody having 
the property of causing apoptosis on myeloid cells and being 
useful as medicine for myelccytic leukemia, and fragments 
thereof, and in addition a hybridoma producing the mono 
clonal antibody. 

[0010] The monoclonal antibody of the present invention 
is remarkably useful as an antibody recogniZing antigens 
causing the apoptosis [it is also called self-destruction of 
cells, phenomenon that a nuclear chromatin DNA is digested 
at a nucleosome unit (so-called ladder formation) to result in 
the death of cells] of myeloid cells and having a function of 
identifying them or a function of causing apoptosis on 
myeloid cells. Incidentally, myeloid cells include cells other 
than lymphoid cells, such as neutrophils, megakaryocytes, 
myeloblasts, myelocytes, mast cells, macrophages, mono 
cytes and erythroblasts, and the myeloid cells according to 
the present invention also mean the same as mentioned 
above. No monoclonal antibody having the property of 
causing apoptosis on myeloid cells has been knoWn so far, 
and hence the monoclonal antibodies of the present inven 
tion are de?ned to include all monoclonal antibodies having 
the property of causing apoptosis on myeloid cells. 

[0011] The monoclonal antibody of the present invention 
may be prepared basically as stated beloW. 

[0012] Namely, the monoclonal antibody of the present 
invention may be prepared, for example, by using splenic 
stromal cells derived from an animal administered rG-CSF 
as antigens, immuniZing them according to an ordinary 
immuniZation method, cell-fusing the immuniZed cells 
according to an ordinary cell fusion method, and cloning the 
fused cells according to an ordinary cloning method. 

[0013] As a method of preparing the monoclonal antibody 
of the present invention can be preferably exempli?ed a 
method comprising using CF-l cells, splenic stromal cells of 
an animal administered rG-CSF established as culture cell 

line by the present inventors, as the antigen [Blood, Vol. 80, 
1914 (1992)], fusing plasma cells (immunocyte) of a mam 
mal immuniZed With the antigen With myeloma cells of a 
mammal such as a mouse, cloning the obtained fused cells 
(hybridomas), selecting clones producing antibody accord 
ing to the present invention recogniZing the above cell line 
among them, and culturing them to recover objective anti 
body. HoWever, the method is only an example, and in this 
case, for example, not only the above CF-l cells but also cell 
lines derived from human splenic stromal cells obtained 
according to the case of CF-l cells may be used as the 
antigens properly to prepare antibodies binding to objective 
human myeloid cells in the same manner as in the case of the 
above CF-l cells. 

[0014] In the method of preparing such monoclonal anti 
bodies, mammals to be immuniZed With the above antigen 
are not particularly restricted; it is preferable to make 
selection taking into account suitability With myeloma cells 
to be used in cell fusion, and preferably a mouse, a rat and 
a hamster are used. 

[0015] ImmuniZation is performed according to an ordi 
nary method, for example, by administering splenic stromal 
cells such as the above CF-l cells into abdominal cavity of 
a mammal by injection. More speci?cally, it is preferable to 
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administer one diluted With or suspended in a proper amount 
of PBS or isotonic sodium chloride solution to an animal 
several times every month. It is preferable to use splenic 
cells removed after the ?nal administration of the above 
cells as immunocytes. 

[0016] As a myeloma cell of a mammal as the other parent 
cell fused With the above immunocytes can be used prefer 
ably knoWn various cells including P3(P3><63Ag8.653) [J . 
Immunol, 123, 1548 (1978)], p3-U1 [Current Topics in 
Micro-biology and Immunology, 81, 1-7 (1978)], NS-1 [Eur. 
J. Immunol., 6, 511-519 (1976)], MPC-11 [Cell, 8, 405-415 
(1976)], Sp2/0-Ag14 [Nature, 276, 269-270 (1978)], F0 [J. 
Immunol. Meth., 35, 1-21 (1980)], S194 [J. Exp. Med., 148, 
313-323 (1978)] and R210 [Nature, 277, 131-133 (1979)]. 

[0017] The cell fusion of the above immunocyte and a 
myeloma cell may be performed basically according to an 
ordinary method, for example, a method by Milstein et al. 
[Methods EnZymol., 73, 3-46 (1981)]. 
[0018] More speci?cally, the above cell fusion may be 
performed, for example, in an ordinary nutrition medium in 
the presence of a fusion-accelerating agent. As a fusion 
accelerating agent, polyethylene glycol (PEG) and Sendai 
virus (HVJ), and furthermore, adjuvants such as dimethyl 
sulfoxide may be added properly if required in order to 
enhance the fusing effect. Regarding the ratios of immuno 
cytes and myeloma cells, the former is preferably used in an 
amount 1-10 times that of the latter. Examples of a medium 
used in the above cell fusion include a RPMI-1640 medium 
and a MEM medium suitable for the proliferation of the 
above myeloma cell and other mediums ordinarily used for 
the culture of this kind of cell, and in addition, supplemen 
tary serum such as fetal bovine serum (FBS) may be used 
together. 
[0019] Cell fusion is performed by mixing prescribed 
amounts of the above immunocytes and myeloma cells in 
the above medium, adding a PEG solution preheated to 
about 37° C., for example, PEG With an average molecular 
Weight of the order of 1,000-6,000 to the medium, ordinarily, 
at a concentration of about 30-60% (W/V), and mixing 
them. Subsequently, by repeating the operations of adding 
proper mediums one after another, centrifuging the reaction 
m ure and removing the supernatants can be formed objec 
tive hybridomas. 

[0020] Said hybridomas are selected by culturing in an 
ordinary selective medium, for example, a HAT medium 
(medium supplemented With hypoxanthine, aminopterin and 
thymidine). The culture in the HAT medium is continued for 
a period suf?cient for cells other than objective hybridomas 
(non-fused cells) to die out, ordinarily for several days to 
several Weeks. Subsequently, the screening and monoclon 
ing of the hybridomas producing the objective antibodies are 
performed according to ordinary limiting dilution analysis. 

[0021] The prepaLed hybridomas producing the mono 
clonal antibodies of the present invention may be subcul 
tured in an ordinary medium and stored in liquid nitrogen for 
a long time. 

[0022] In order to collect the monoclonal antibodies of the 
present invention from the hybridomas may be employed a 
method comprising culturing the hybridomas according to 
an ordinary method, and obtaining them from the superna 
tants, or a method comprising administering a hybridoma 
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into a appropriate mammal to proliferate, and obtaining 
them from its ascite. The former is suitable for obtaining 
antibodies With a high purity and the latter is suitable for the 
mass production of antibodies. 

[0023] Furthermore, the antibodies obtained according to 
the above methods may be puri?ed to a high degree employ 
ing an ordinary puri?cation means such as a salting-out 
technique, gel ?ltration and af?nity chromatography. 

[0024] The monoclonal antibody of the present invention 
may be any one so far as it has a speci?c property to be 
described speci?cally in Example later, namely, a property 
of causing apoptosis on myeloid.cells, and those having the 
property are included in the scope of the present invention, 
irrespective of the kind of antigens; the monoclonal antibody 
of the present invention may be used as useful medicine for 
myelocytic leukemia according to utiliZing the property. 

[0025] Needless to say, the establishment of a speci?c 
system for identifying and recogniZing antigens causing 
apoptosis on myeloid cells according to utiliZing the mono 
clonal antibody of the present invention, or for using it as 
medicine for myelocytic leukemia according to utiliZing the 
speci?c property thereof, and modi?cation and application 
thereof are included Within the scope of the present inven 
tion so far as they are put into practice according to an 
ordinary method obvious to those skilled in the art. 

BRIEF DESCRIPTION OF DRAWINGS 

[0026] FIG. 1 shoWs an analysis (a control in the absence 
of an antibody, CF-1 cell) according to immuno?uorescence. 

[0027] FIG. 2 shoWs an analysis of the binding properties 
of the GSPST-1 antibody to CF-1 cells according to immu 
no?uorescence. 

[0028] FIG. 3 shoWs an analysis of the binding properties 
of the BMAP-1 antibody to CF-1 cells according to immu 
no?uorescence. 

[0029] FIG. 4 shoWs an analysis (a control in the absence 
of an antibody, bone marroW cell) according to immunof 
luorescence. 

[0030] FIG. 5 shoWs an analysis of the binding properties 
of the GSPST-1 antibody to bone marroW cells according to 
immuno?uorescence. 

[0031] FIG. 6 shoWs an analysis of the binding properties 
of the BMAP-1 antibody to bone marroW cells according to 
immuno?uorescence. 

[0032] FIG. 7 shoWs an analysis (a control in the absence 
of an antibody, NFS-60) according to immuno?uorescence. 

[0033] FIG. 8 shoWs the binding properties of the 
GSPST-1 antibody to NFS-60 cells according to immunof 
luorescence. 

[0034] FIG. 9 shoWs an analysis (a control according to 
rat IgG1, NFS-60) according to immuno?uorescence. 

[0035] FIG. 10 shoWs the binding properties of the 
BMAP-1 antibody to NFS-60 cells according to immunof 
luorescence. 

[0036] FIG. 11 shoWs an assay for the monoclonal anti 
body (BMAP-1) to inhibit NFS-60 cell proliferation. 
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[0037] FIG. 12 shows an assay for the monoclonal anti 
body (GSPST-l) to inhibit the bone marrow transplantation. 

[0038] FIG. 13 shoWs an assay for the monoclonal anti 
body (BMAP-l) to inhibit the bone marroW transplantation. 

[0039] FIG. 14 is an explanatory vieW [microphotograph 
(stained With H. of bone marroW samples (><400)] 
shoWing dead bone marroW cells (2) on 6 days after the 
administration of the monoclonal antibody BMAP-l of the 
present invention, and the control (1) in the absence of the 
antibody. 
[0040] FIG. 15 is an explanatory vieW (migration-photo 
according to electrophoretic chromatography) shoWing the 
ladder formation of the DNA of bone marroW cells observed 
When the monoclonal antibody BMAP-l of the present 
invention Was administered. 

[0041] FIG. 16 shoWs a cytotoxicity assay using L929 
cells by TNFO. 

[0042] FIG. 17 shoWs a cytotoxicity assay by the mono 
clonal antibody (BMAP-l). 
[0043] FIG. 18 shoWs an analysis (a control according to 
rat IgG2a, BWVl) according to immuno?uorescence. 

[0044] FIG. 19 shoWs the binding properties of the anti 
mouse MHC class I antibody to BWVl cells according to 
immuno?uorescence. 

[0045] FIG. 20 shoWs an analysis (a control according to 
rat IgGl, BWVl) according to immuno?uorescence. 

[0046] FIG. 21 shoWs the binding properties of the 
BMAP-l antibody to BWVl cells according to immunof 
luorescence. 

EXPLANATION OF SYMBOLS 

[0047] a: DNA of the thymus of a mouse administered 
BMAP-l (24 hours) 
[0048] b: DNA of the bone marroW of a mouse adminis 
tered BMAP-l (24 hours) 

[0049] c: DNA of the bone marroW of a mouse adminis 
tered BMAP-l (8 hours) 

[0050] d: DNA of the bone marroW of a mouse adminis 
tered BMAP-l (4 hours) 

[0051] e: DNA of the bone marroW of a non-treated mouse 

(bone marroW cells) 

[0052] f: Molecular Weight marker 

[0053] Next, the present invention Will be described fur 
ther in detail according to Reference Example and Example, 
but the present invention is not restricted to the Example. 

[0054] Reference Example 

[0055] Establishment of Splenic Stromal Cells and Their 
Characteristics Thereof 

[0056] 1) Establishment of Splenic Stromal Cells 

[0057] Asplenic stromal cell line Was established from the 
primary culture of the splenic cells of a C57BL/6J mouse 
administered rG-CSF 100 pig/kg for 5 days. Namely, this 
spleen Was removed after the administration of rG-CSF 
under germ-free conditions, cultured in a 25-cm2 plastic 

Aug. 7, 2003 

?ask (Corning Co for 6 Weeks and in an Isocove’s modi?ed 
Dulbecco’s medium (IMDM) (Boehringer-Mannheim Co.) 
With 10% heat-inactivated fetal bovine serum (FBS) (Sanko 
Junyaku, Tokyo), 100 U/ml penicillin and 100 pig/ml strep 
tomycin in an incubator under the condition of 37° C. and 
5% CO2, and the medium Was exchanged for a fresh groWth 
medium tWice a Week. 

[0058] In the con?uent culture, the adherent cell popula 
tions (stromal cells) Were harvested from the ?ask by using 
0.05% trypsin plus 0.02% EDTA (Sigma Chemical Co.) in 
Ca-, Mg-free PBS, and Were transferred into neW ?asks. 
These passages Were repeated approximately once or tWice 
a Week. In the early passages (1st through 10th passages), 
the split ratio of the cells Was 1A to 1/s, and subsequently the 
ratio Was 1/16 to 1/32. The stromal cells became homogeneous 
and ?broblastoid after approximately the 10th passage. 

[0059] At the 20th passage, these stromal cells Were 
harvested as described above and forWarded to cell cloning 
by using a limiting dilution technique; cell cloning Was 
repeated tWice to establish a stromal cell line (CF-1 cell 
line). 
[0060] Subsequently, these cells Were maintained in 5 ml 
of IMDM supplemented With 10% heat-inactivated PBS in 
a 25-cm2 ?ask (Corning Co.), and subcultured once every 5 
days at the split ratio of 1/32. Splenic stromal cell lines can 
be established from other animals than mouse; for example, 
human splenic stromal cell lines can be established using the 
same method as described above by transforming the cells 
With an SV-40 adenovirus vector [J . Cell. Physiol., 148, 245 

(1991)]. 
[0061] 2) Characteristics of CF-l Cells 

[0062] CF-l cells established as a cell line as described 
above Were examined for alkaline phosphatase, acid phos 
phatase, [3-glucuronidase, ot-naphthyl acetate esterase and 
oil red O using standard cytochemical techniques. CF-l cells 
Were also characteriZed by immunoenZymatic histochemis 
try using the folloWing monoclonal and polyclonal antibod 
ies: macI (Sero Tec.); factor VIII-related antigen (Dako 
patts); and collagen type I, collagen type III and ?bronectin 
(Chemicon International Inc.). Phagocytosis Was tested by 
latex bead uptake (particle diameter: 1.09 pm; Sigma), and 
the potency of CF-l cells to convert to adipocytes Was tested 
by exposure to 10-6 mol/1 hydrocortisone phosphate 
(Sigma) in a 25-cm2 ?ask for 4 Weeks after the con?uent 
culture. 

[0063] As a result, the CF-l cells Were negative for 
alkaline phosphatase, factor VIII-related antigen, mac I and 
phagocytosis, Whereas they Were positive for collagen type 
I, collagen type III and ?bronectin. CF-l cells Were not 
converted to adipocytes during 4 Weeks in a con?uent 
culture With 10'6 mol/1 hydrocortisone, although CF-l cells 
had only traces of lipid. From these data, CF-l cells do not 
have the characteristics of preadipocytes, macrophages and 
endothelial cells, and therefore it has become obvious that 
they are derived from stromal cells different from them. 

[0064] 3) Maintenance of Hematopoietic Stem Cells by 
CF-l Cells 

[0065] To examine Whether hematopoietic stem cells are 
maintained by CF-l cells or not, CFU-S assays (assays of 
spleen colonies-forming cells) Were performed by the tech 
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nique of Till and McCulloch. Ten mice per group Were 
irradiated With 900 cGy (MBR-1520R; Hitachi, Tokyo) and 
inj ected intravenously With bone marroW mononuclear cells 
(BM cells) (1.0><105/head, 5.0><104/head, or 2.5><104/head) 
and CF-1 cells (1.0><105/head), and colonies in the spleen 
Were counted on the 12th day as CFU-S clones (spleen 

colonies). 
[0066] As a result, When bone marroW mononuclear cells 
(BM cells) and CF-1 cells Were transplanted into irradiated 
mice, the number of spleen colonies of every group of BM 
cells increased signi?cantly (betWeen 1.4-1.8 times) as com 
pared to the mice Without CF-1 cells, and, on the 12th day 
after the transplantation, the survival ratios of the mice 
transplanted With BM cells and CF-1 cells Were higher than 
those With only BM cells, shoWing a loW death rate; hence 
it has become apparent that hematopoietic stem cells are 
maintained by CF-1 cells. 

[0067] Best Mode for Carrying Out the Invention 

[0068] The embodiment of the invention Will be described 
in detail hereinafter. 

EXAMPLE 

[0069] Establishment of Monoclonal Antibodies 

[0070] 1) Antigens and ImmuniZation 

[0071] ImmuniZation Was performed by using CF-1 cells 
obtained in the above Reference Example as antigens. The 
cells Were cultured in an incubator under the condition of 5% 
CO2 and 37° C., using an Isocove’s modi?ed Dulbecco’s 
medium (IMDM) (Boehringer-Mannheim Co.) supple 
mented With 10% fetal bovine serum (FBS; Sanko Junyaku) 
as a medium. 

[0072] The cells Were treated With 1 mM EDTA/PBS, and 
removed from a culture ?ask according to pipetting. The 
cells Were suspended into 1 mM EDTA/PBS at the cell 
number of about 1><107/ml, and administered to a Wistar 
Imamich rat (7-Week-old, female; Animal Breeding 
Research Laboratory). One ml of cells of about 1><107/ml 
Were injected into the abdominal cavity of the rat at the 
initial immuniZation, and 1 ml of cells of about 1><107/ml 
Were administered additionally one month later. Further, 1 
ml of cells of about 1><107/ml Were administered addition 
ally several times at an interval of a month, and after the 
reactivity betWeen the immuniZed rat antibody and CF-1 
cells Was recogniZed, 1 ml of cells of 1><108/ml Were 
administered as the ?nal immuniZation. Three days after the 
?nal immuniZation, the rat Was killed to remove spleen. 

[0073] 2) Cell Fusion 

[0074] After the spleen remove from the rat Was minced, 
splenic cells isolated Were centrifuged, suspended in an 
IMDM medium (Boehringer-Mannheim Co.), and Washed 
intensively. On the other hand, the cells obtained by cultured 
mouse myeloma cell line Sp2/0-Ag14 [Nature, 276, 269-270 
(1978)] in an IMDM (Boehringer-Mannheim Co.) supple 
mented With 10% fetal bovine serum (FBS; Sanko Junyaku) 
Were Washed in the above IMDM medium in the same 
manner, and 1><108 thereof and 2><108 of the above splenic 
cells Were put into a centrifuge tube and mixed to perform 
cell fusion by polyethylene glycol 4000 (Nakarai Kagaku) 
according to an ordinary procedure [Clin. Exp. Immunol., 
42, 458-462 (1980)]. 
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[0075] Subsequently, the obtained fused cells Were dis 
pensed into a 96-well plate With an IMDM medium supple 
mented With 20% FBS, and cultured in an incubator under 
the condition of 37° C. and 5% CO2. They Were replaced 
into a HAT selective medium gradually from the folloWing 
day, and continued to be cultured. 

[0076] After the start of the culture, the supernatants Were 
replaced into a neW HAT medium tWice a Week to continue 
the culture and maintain the proliferation. 

[0077] Next, the obtained fused cells Were cloned accord 
ing to an ordinary procedure using limiting dilution analysis. 
Namely, only clones having strong binding properties to 
antigens Were cloned according to an ordinary procedure 
employing limiting dilution analysis by examining binding 
properties thereof to the antigens, utiliZing antibodies in the 
supernatants of the above fused cells. 

[0078] 3) Screening 
[0079] The screening of fused cells (hybridomas) Was 
performed according to indirect ?uorescent antibody tech 
nique using ?oW cytometry. 

[0080] The screening of clones producing objective anti 
bodies Was performed using CF-1 cells as target cells. 
Namely, cells suspended in a reaction buffer (PBS suppple 
mented With 2% FBS and 0.02% NaN3) Were centrifuged 
and recovered as pellets, then suspended in 100 pl of the 
hybridoma culture supernatants (about 1><10°/100 pl) and 
reacted at 4° C. for 1 hour. After they Were Washed With the 
above buffer once, an FITC-labelled goat anti-rat IgG (FC) 
antibody (Chemicon) Was added thereto and incubated for 1 
hour. After they Were Washed once, they Were analyZed 
according to How cytometry (FACScan, Becton Dickinson). 

[0081] 4) Puri?cation of Antibodies 

[0082] The fused cells screened in the manner of the above 
3) Were cultured according to an ordinary procedure, and 
antibodies produced in the supernatants Were separated 
according to an ordinary procedure, and puri?ed. 

[0083] Namely, hybridomas Were recovered from Wells 
With high antibody titers to the antigens, spread in a tissue 
culture plastic dish (Corning Co.), cultured under the con 
dition of 5% CO2 and 37° C. proliferated, and puri?ed 
according to an ordinary procedure to obtain monoclonal 
antibodies GSPST-1 and BMAP-1. 

[0084] Regarding GSPST-1, obtained cells Were injected 
into the abdominal cavity of a BALB/cAJc1-nu nude mouse 
(8-Week-old, male, Nippon Kurea). Produced ascite Was 
recovered after 10-14 days, salted out With 33% ammonium 
sulfate, and dialyZed With PBS. Regarding the BMAP-1 
antibody, it Was cultured in a large scale in an Iscove’s 
modi?ed MEM medium supplemented With 10% FBS, and 
the supernatants Were concentrated, salted out With 33% 
ammonium sulfate, dialyZed With PBS, puri?ed again by 
means of a protein A column kit (Amersham), and dialyZed 
With PBS. Incidentally, in the above Example Was described 
the case in Which the CF-1 cells Were used as antigens for 
immuniZation; hoWever, it is possible to establish a mono 
clonal antibody in the same manner also in case of using 
other stromal cells having potency supportive of hemato 
poietic stem cells, and the present invention is not restricted 
to the above monoclonal antibodies but includes all mono 
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clonal antibodies having the same characteristics and all 
hybridomas producing the monoclonal antibodies. 

[0085] A hybridoma producing the monoclonal antibody 
BMAP-1 of the present invention is a novel fused cell 
prepared from a Wistar Imamich rat splenic cell and a mouse 
myeloma cell line SP2/0-Ag14 as parent cells, and Was 
deposited on Aug. 9, 1993, under the name of BMAP-1 (rat 
mouse hybridoma) With the accession number of FERM 
BP-4382, at National Institute of Bioscience and Human 
Technology, Agency of Industrial Science and Technology 
in Japan [address: 1-3, Higashi 1-chome, Tsukuba-shi, 
Ibaraki 305, Japan], international depositary authority 
according to Budapest Treaty on the international recogni 
tion of the deposit of microorganisms for the purpose of 
patent procedures. 

[0086] 5) Properties of Antibodies 

[0087] Reactivity of Antibodies 

[0088] (Reactivity to CF-1 Cells) 

[0089] The results of examining the reactivity of the 
obtained monoclonal antibodies GSPST-1 and BMAP-1 to 
CF-1 cells according to immuno?uorescence analysis are 
shoWn in FIG. 1 through FIG. 3. Here, FIG. 1 shoWs the 
results of analysis of the control in the absence of an 
antibody, FIG. 2 the results of analysis of the binding 
properties of GSPST-1 to CF-1 cells, and FIG. 3 the results 
of analysis of the binding properties of BMAP-1 to CF-1 
cells. In the draWings, vertical axes shoW relative number of 
cells and transverse axes ?uorescence intensity. 

[0090] As is apparent from FIG. 1 through FIG. 3, it has 
been revealed that monoclonal antibodies GSPST-1 and 
BMAP-1 have properties binding to CF-1 cells and recog 
niZe surface antigens of CF-1 cells. 

[0091] (Reactivity to Bone MarroW Cells) 

[0092] Next, the results of analysis of the reactivity of 
GSPST-1 and BMAP-1 to normal bone marroW cells accord 

ing to flow cytometry (FACScan, Becton Dickinson) are 
shoWn in FIG. 4 through FIG. 6. Here, FIG. 4 shoWs the 
results of analysis of the control in the absence of an 
antibody, FIG. 5 the results of analysis of the binding 
properties of GSPST-1 to bone marroW cells, and FIG. 6 the 
results of analysis of the binding properties of BMAP-1 to 
bone marroW cells. In the draWings, vertical axes shoW 
relative number of cells and transverse axes ?uorescence 
intensity. 
[0093] As is shoWn in FIG. 4 through FIG. 6, it has been 
revealed that GSPST-1 has not a property binding to bone 
marroW cells at all, and that BMAP-1 has a property binding 
to all bone marroW cells. 

[0094] (Reactivity to Myelocytic Leukemic Cell Line 
(NFS-60 )) 
[0095] The results of analysis of the the reactivity of 
GSPST-1 and BMAP-1 to NFS-60 cells [Proc. Natl. Acad. 
Sci. USA, 82, 6687-6691 (1985)] according to How cytom 
etry (FACScan, Becton Dickinson) are shoWn in FIG. 7 
through FIG. 10. Here, FIG. 7 shoWs the results of analysis 
of the control in the absence of an antibody, FIG. 8 shoWs 
the results of analysis of the binding properties of GSPST-1 
to NFS-60 cells, FIG. 9 shoWs the results of analysis of the 
control using rat IgG1 on the market (Zymed) and FIG. 10 
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shoWs the results of analysis of the binding properties of 
BMAP-1 to NFS-60 cells. In the draWings, vertical axes 
shoW relative numbers of cells and transverse axes ?uores 
cence intensity. 

[0096] As is shoWn in FIG. 7 through FIG. 10, it has been 
revealed that GSPST-1 does not react With NFS-60 cells, and 
that BMAP-1 has a property binding to NFS-60 cells. 

[0097] (Assay for BMAP-1 to Inhibit Proliferation of 
NFS-60 Cells) 

[0098] The results of examining the action of BMAP-1 to 
NFS-60 cells in the presence of G-CSF 100 ng/ml and 
cyclohexyimide 10'9 M according to the MTT assay method 
are shoWn in FIG. 11. Using culture plates With 96 Wells, 10 
pal/Well of BMAP-1 solution Were added at concentrations of 
0, 10, 100 ng/ml, and 1, 10, 100 pig/ml to X103/W6ll/100 pl 
of NFS-60 cells, and tWo days after the numbers of living 
cells Were measured according to the MTT method. It has 
been revealed as shoWn in FIG. 11 that the proliferation of 
NFS-60 cells is inhibited remarkably by BMAP-1. 

[0099] (ii) Typing of Antibodies 

[0100] Next, as a result of typing the subclass of IgG of the 
obtained monoclonal antibodies [using a rat Mono Ab-ID-Sp 
kit (Zymed) and a biotin-labelled mouse anti-rat IgG1 
antibody (Zymed)], it has become apparent that GSPST-1 is 
IgG2a, and that BMAP-1 is IgG1. 

[0101] (iii) Potency Inhibiting Bone MarroW Transplanta 
tion 

[0102] Next, a test upon the inhibition of bone marroW 
transplantation Was performed using these antibodies to 
examine characteristics thereof. The results are shoWn in 
FIG. 12 and FIG. 13. As is shoWn in FIG. 12 and FIG. 13, 
While BMAP-1 has the effect inhibiting the bone marroW 
transplantation, the effect has not been found in GSPST-1. 
Namely, the above results Were obtained by administering 
1.0><105/head of bone marroW cells and monoclonal anti 
bodies to C57BL/6J mice, irradiated at a fatal dose of 
radiation (900 cGy), through the veins of tails, and counting 
the number of spleen colonies. Incidentally, “Non-treated” 
in FIG. 13 shoWs the case With no administration of bone 
marroW cells. 

[0103] As is shoWn in FIG. 13, it has been con?rmed that 
it is because BMAP-1 reacts With bone marroW cells to 
cause apoptosis that the monoclonal antibody inhibits trans 
plantation completely in the test upon the inhibition of bone 
marroW transplantation. Namely, When a hybridoma produc 
ing BMAP-1 Was administered into the abdominal cavity of 
a nude mouse, it died at the time When its ascite Was stored 
in a small amount. In addition it has been revealed that all 
bone marroW cells died out according to the intravenous 
administration of 50 pig/head BMAP-1 to a normal C57BL/ 
6] mouse, and in FIG. 14 is shoWn a microphotograph 
backing up the fact that bone marroW cells on 6 days after 
the intravenous administration of BMAP-1 died out. As is 
apparent from the microphotograph, it has been observed 
that not only lymphoid cells but also neutrophils, mega 
karyocytes, myeloblasts, myelocytes, mast cells, macroph 
ages, monocytes and erythroblasts (so-called myeloid cells) 
died out. In addition, as a result of investigating the DNAs 
of the bone marroW cells of a mouse administered 30 
pig/head BMAP-1, apparently ladder formation has been 




