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7) ABSTRACT

It is an object to utilize a novel HSCA-3 antigen occurring
in immature hemopoietic stem cells and a monoclonal
antibody recognizing said antigen in 1) the immunoassay or
flow cytometry involving antibody labeling and 2) the
isolation and purification of immature hemopoietic stem
cells from human bone marrow cells, umbilical code blood
or blood enriched in human hemopoietic stem cells by
mobilization with G-CSF.

It is directed to a novel HSCA-3 antigen occurring in
immature hemopoietic stem cells and to a monoclonal
antibody or an immunoreactive fragment thereof which
recognizes said antigen.
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Fig. 1
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ANTIGEN AND MONOCLONAL ANTIBODY
WHICH RECOGNIZES THE ANTIGEN

FIELD OF THE INVENTION

[0001] The present invention relates to a novel HSCA-3
antigen, which occurs in CD34-positive (CD34*; the like
description applies to this CD antigen-positive cells herein-
after) hemopoietic stem cells and is a protein having a
molecular weight of about 110x10* and to an HSCA-3
monoclonal antibody (hereinafter referred to as HSCA-3
antibody) which recognizes said antigen. The HSCA-3 anti-
body according to the invention can be utilized 1) in an
immunoassay or flow cytometry involving antibody labeling
and 2) the isolation and purification of immature hemopoi-
ctic stem cells from human bone marrow cells, umbilical
code blood, or blood enriched in human hemopoietic stem
cells by mobilization with G-CSF.

BACKGROUND OF THE INVENTION

[0002] As asurface antigen marker of human hemopoietic
stem cells and hemopoietic progenitor cells, the CD34
molecule is known (U.S. Pat. No. 4,714,680). The CD34
molecule is a cell-surface antigen expressed in undifferen-
tiated cells of human bone marrow, and in view of the fact
that the transplantation of purified CD34" cells results in
rapid reorganization of blood cells in all systems and that
proportion of the CD34* cell is well correlated with the
result of a colony assay which is most prevalently used in the
identification of hemopoictic stem cells (Nara Nobuo,
Hematology, 2™ Edition, Bunkado (1995), pp. 1558), it is
generally believed that hemopoietic stem cells are present in
the CD34* cell fraction. The CD34 molecule is the earliest
marker protein in hemopoietic progenitor cells. The CD34
molecule is a Type I transmembrane cell-surface glycopro-
tein having a molecular weight of 105x10° to 120x10°, As
a surface antigen marker of human hemopoietic stem cells
which is similar to said CD34 molecule, the AC133 mol-
ecule is also known (U.S. Pat. No. 5,843,633). The antibody
against AC133 molecule is said to react with 20 to 60% of
CD34* cells and with all undifferentiated CD34* cells. This
is a S-transmembrane cell-surface glycoprotein with a
molecular weight of 117x10%. In addition, the CD90 mol-
ecule is also known to be a surface antigen marker of human
hemopoietic stem cells (U.S. Pat. No. 5,061,620). The above
are major proteins known as surface antigen markers of
human hemopoietic stem cells; thus, only a few are known.

OBIJECT OF THE INVENTION

[0003] The object of the present invention is to utilize a
novel HSCA-3 antigen occurring in immature hemopoietic
stem cells and a monoclonal antibody recognizing said
antigen in 1) the immunoassay or flow cytometry involving
antibody labeling and 2) the isolation and purification of
immature hemopoietic stem cells from human bone marrow
cells, umbilical code blood or blood enriched in human
hemopoietic stem cells by mobilization with G-CSF.

SUMMARY OF THE INVENTION

[0004] The inventors of the present invention discovered
that a monoclonal antibody prepared by immunizing
BALB/c mice with KG-1 cells recognizes the novel
HSCA-3 antigen, and after an intensive investigation made
to accomplish the above object, demonstrated that this
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antibody is capable of accomplishing the object. The present
invention has been developed on the basis of the above
finding.

[0005] The present invention, therefore, is directed to a
monoclonal antibody or an immunoreactive fragment
thereof

[0006] which recognizes human immature hemopoi-
etic stem cells but does not recognize CD34* Jurkat
cells. The invention is further directed to a solid
support

[0007] comprising said monoclonal antibody or
immunoreactive fragment as immobilized thereon.

[0008]
doma

[0009] characterized by its producing a monoclonal
antibody

[0010] which recognizes human immature hemopoi-
etic stem cells but does not recognize CD34* Jurkat
cells

[0011]

[0012] which is acquired by the fusion of antibody-
producing cells of a mammal immunized with KG-1
cells,

[0013] which are human myeloblastoid cells derived
from an acute myeloid leukemia patient, to myeloma
cells.

The present invention is further directed to a hybri-

or a hybridoma

[0014] 1In a still further aspect, the present invention is
directed to the HSCA-3 antigen

[0015] which is a protein having a molecular weight
of about 110x10” and

[0016]

[0017] The present invention is further directed to a
method of assaying the above-mentioned antigen

[0018] which comprises using said antibody or
immunoreactive fragment in an immunoassay or
flow cytometry involving fluorescent labeling, radio-
isotope labeling or enzyme labeling.

occurs in CD34* hemopoietic stem cells.

[0019] The invention is further directed to a method of
isolating and purifying immature hemopoietic stem cells
from human bone marrow cells, umbilical code blood, or
blood enriched in human hemopoictic stem cells with
G-CSF,

[0020] which comprises using said antibody or
immunoreactive fragment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 1 is an autoradiography chart showing an
immunoprecipitation analysis of the HSCA-3 antibody-re-
active antigen.

[0022] FIG. 2 is a flow cytometry chart showing the
expression of HSCA-3 antigen in KG-1 cells.

[0023] FIG. 3 is a flow cytometry chart showing the
expression of HSCA-3 antigen in CD34" Jurkat cells.
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[0024] FIG. 4 is a flow cytometry chart showing the
expression of HSCA-3 antigen and CD34 antigen in umbili-
cal code blood monocytes.

DETAILED DESCRIPTION OF THE

INVENTION
[0025] The present invention is now described in detail.
[0026] In the present invention, the methods for prepara-

tion and analysis of a monoclonal antibody which are known
in the art are employed unless otherwise indicated.

[0027] The various terms used in this specification to
describe the present invention are now explained.

[0028] The “HSCA-3 antigen” means a novel antigen
which occurs in human hemopoietic stem cells and is a
protein having a molecular weight of about 110x10°.

[0029] The term “HSCA-3 antibody” means a monoclonal
antibody which recognizes said HSCA-3 antigen. The
HSCA-3 antibody is a monoclonal antibody produced by a
hybridoma which is acquired by the fusion of spleen cells of
a mammal immunized with KG-1 cells, which are human
myeloblastoid cells derived from an acute myeloid leukemia
patient, to myeloma cells.

[0030] The term “hemopoietic stem cells” means pluripo-
tent cells which have an ability of differentiation into all
kinds of blood cells, such as erythrocytes, leukocytes, mega-
karyocytes, etc., inclusive of lymphoid cells such as T cells
and B cells, and which are capable of self-proliferation.
Hemopoietic stem cells are characteristically CD34 antigen-
positive and CD38 antigen-negative (CD34* CD38%' ; the
like description applies hereinafter to the corresponding CD
antigen-positive and antigen-negative cells).

[0031] The present invention is now described in further
detail.
[0032] The hybridoma which produces the monoclonal

antibody of the invention can be prepared basically by
applying a routine immunization procedure using KG-1 cells
as a sensitizing antigen, then a cell fusion procedure using
a routine cell fusion technique, and a cloning procedure
using a routine cloning technique.

[0033] More particularly, using a non-human animal, such
as the mouse, rat, rabbit, guinea pig, sheep, goat or chicken,
as the animal to be immunized, KG-1 cells as the sensitizing
antigen are administered intraperitoneally, subcutaneously
or to the footpad, for example. Since the myeloma cells for
use as the counterpart cell for a cell fusion are generally
derived from mice, it is particularly preferable to immunize
mice. This immunization is preferably carried out in a
general method, for example, a method comprising admin-
istering a suitable dose of said KG-1 cells, as diluted and
suspended in PBS(-) (phosphate-buffered saline, pH 7.2),
physiological saline or the like, to recipient animals on a
weekly basis for 1 to 3 months.

[0034] From the immunized animals, spleen cells, lym-
phocytes, peripheral blood or other antibody-producing cells
are harvested and subjected to cell fusion with myeloma
cells, which are a tumor cell line, to prepare hybridoma cells.
As the antibody-producing cells, cells from the spleen
excised after the last administration of KG-1 cells are
preferably used. As the myeloma cells, the known cell lines,

Dec. 26, 2002

such as P3-NSI/1-Ag4-1 cells (briefly, NS-1 cells) (Kachler
et al., Eur. J. Immunol., 6:511 (1976)), SP2/0-Agl4 cells
(briefly, SP2 cells) (Schulman et al., Nature, 276:269
(1978)), and FO cells (deSaint Groth et al., J. Immunol.
Meth., 35:1 (1980)) are generally used. In order to facilitate
acquisition of the objective antibody from a culture super-
natant of the hybridoma, a myeloma cell line which does not
secrete the inherent immunoglobulin in myeloma cells is
preferably used. In this sense, NS-1 cells are preferred.

[0035] The cell fusion between an antibody-producing cell
and a myeloma cell can be achieved by the routine proce-
dure, for example in accordance with the protocol used by
Kaehler and Milstein who performed a cell fusion for the
first time in the world (Kaehler et al., Nature, 256,495
(1975)).

[0036] More particularly, this procedure is carried out in
an ordinary nutrient medium in the presence of a fusion
promoter. As the fusion promoter, polyethylene glycol
(PEG) or Sendai virus, for example, is used. The cell fusion
is carried out using antibody-producing cells and myeloma
cells in a predetermined ratio, for example about 1 to 10:1.
As the medium for cell fusion, a medium favorable for
growth of myeloma cells, for example RPMI 1640 medium,
can be mentioned as an example. In such a medium, the two
kinds of cells are admixed, and a solution of polyethylene
glycol (for example, one having an average molecular
weight of 1,000 to 6,000) maintained at 37° C. is added in
a concentration of 30 to 60% (w/v) with stirring to initiate
cell fusion. Further, a suitable medium is added and the
centrifugal removal of the supernatant is repeated to recover
the objective hybridoma.

[0037] This hybridoma is selected by culture in an ordi-
nary selection medium, such as HAT medium which con-
tains hypoxanthine (H), aminopterin (A) and thymidine (T).
Culture in this HAT medium is continued for several days to
a few weeks until cells other than the objective hybridoma
have been killed. When it has become possible to confirm
colonies of the hybridoma, a screening is carried out for the
antibody in the culture supernatant. This screening for the
antibody in the culture supernatant can, for example, be
achieved by assaying the antibody activity in the culture
supernatant by an ELISA technique using immobilized cells
as the antigen (Ando Tamie et al., Introduction to Mono-
clonal Antibody Experiment Protocols, Kodansha Scientific
(1993), pp. 126). The hybridoma producing the objective
antibody as selected by the above screening can be ulti-
mately obtained as a colony comprising a single hybridoma
clone by repeating the routine limiting dilution method.

[0038] The thus-obtained hybridoma producing the mono-
clonal antibody of the invention, like the ordinary hybrido-
mas, can be cultured and subcultured using the known
medium, such as RPMI 1640 or Dulbecco’s modified
medium. Moreover, it can be preserved for a long time in
liquid nitrogen.

[0039] Further, by culturing the hybridoma of the inven-
tion in 15% fetal calf serum (FCS)-RPMI 1640 on a large
scale, the monoclonal antibody of the invention can be
prepared from the culture supernatant. As an alternative, the
monoclonal antibody of the invention can be prepared from
the ascites produced by injecting the hybridoma intraperi-
toneally to mice.

[0040] The monoclonal antibody thus prepared may be
purified by the ordinary antibody purification technology.
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The antibody purification technology comprises precipita-
tion (salting-out) with ammonium sulfate or the like, ion
exchange chromatography using a diethylamino-ester
(DEAE) derivative, a carboxymethyl (CM) derivative, or the
like, hydroxyapatite chromatography, gel filtration chroma-
tography, and affinity chromatography using Protein A or
Protein G, among others. The purification of the monoclonal
antibody may be made by using these techniques in com-
bination.

[0041] The immunoglobulin class of the monoclonal anti-
body of the invention which can be obtained in the above
manner is not particularly restricted but immunoglobulin
(hereinafter abbreviated as Ig) G1 and kappa chain can be
mentioned among others.

[0042] Even the Fab, F(ab"), and other immunoreactive
fragments of the antibody, which can be obtained by digest-
ing the monoclonal antibody of the invention with a pro-
teolytic enzyme which does not decompose the antigen-
binding site (Fab), such as papain, pepsin or the like, and
isolating and purifying the protein in the routine manner, can
be used in the same way as the monoclonal antibody of the
invention insofar as they retain properties similar to those of
said monoclonal antibody.

[0043] The antigen can be detected by the procedure in
which the monoclonal antibody of the invention is reacted
with the antigen and further with, as a secondary antibody,
a labeled immunoglobulin as labeled with a fluorescent
labeling material, such as fluorescein isothiocyanate (FITC),
a radioisotope, such as 251 or an enzyme, such as alkaline
phosphatase or peroxidase. Moreover, the antigen can also
be detected by labeling the very monoclonal antibody of the
invention itself with a fluorescent labeling material, e.g.
FITC, a radioisotope, e.g. **I, or an enzyme, e.g. alkaline
phosphatase or peroxidase.

[0044] Furthermore, by immobilizing the monoclonal
antibody of the invention on a solid support (for example a
Protein A or Protein G-conjugated Sepharose, agarose or the
like resin or a cyanogen bromide-activated Sepharose, aga-
rose or the like resin), a cell isolation column can be
constructed. When human bone marrow cells, umbilical
code blood or blood enriched in human hemopoietic stem
cells by mobilization with G-CSF is applied onto this
column, immature hemopoietic stem cells are retained as
adsorbed on the column, thus effecting isolation thereof
from other cells.

BEST MODE FOR CARRYING OUT THE
INVENTION

[0045] The HSCA-3 antigen and the monoclonal antibody
which recognizes the antigen, which are provided by the
present invention, are now described in further detail. It
should, however, be understood that the scope of the inven-
tion is by no means delimited by the following examples.

EXAMPLE 1

Preparation of an HSCA-3 Antibody-producing
Hybridoma, and Production of HSCA-3 Antibody
[0046] (a) Sensitizing Antigen

[0047] As the sensitizing antigen, KG-1 cells (JCRB Cell
Bank), which are human myeloblastoid cells derived from

Dec. 26, 2002

an acute myeloid leukemia patient, were used. The KG-1
cells were suspended in 15 ml of 15% fetal calf serum (FCS)
-RPMI 1640 medium (product of K. K. Nikken Seibutsu
Igaku Kenkyusho) at a final concentration of 1.0x10%/ml,
sown in a culture dish (product of greiner bic-one) (10 cm
dia.), and cultured at 37° C. in a 5% CO, incubator. On day
4-5 of culture, the cells were harvested by centrifuging (4°
C.) at 240G for 10 minutes and washed twice with PBS(-)
(phosphate-buffered saline, pH 7.2; product of K. K. Nikken
Seibutsu Igaku Kenkyusho), and 1.0x107 cells were sus-
pended in 200 ul of PBS(-) for use as the sensitizing antigen.

[0048]

[0049] As the mouse to be immunized, female BALB/c
mice (8 weeks old) were used. The above-mentioned KG-1
cells as the sensitizing antigen was administered subcuta-
neously to the mice. Then, the like cells (1.0x107 cells) were
administered subcutaneously at day 7, day 14, day 21, day
29, day 54, day 61, day 68, day 74, day 85, and day 92, and
as the last immunization, the like cells (1.0x107 cells) were
injected intraperitoneally at day 96.

[0050]

[0051] Four days after the last immunization, or at day 100
reckoning from the first immunization, the spleen was
excised from the mouse, placed in a PBS (-)-containing
dish, and ground down by utilizing the ground glass surfaces
of two glass slides. The spleen cells were then recovered.
The cells were placed in a tube and centrifuged (4° C.) at
240G for 10 minutes, and the supernatant was discarded.

[0052] On the other hand, the counterpart NS-1 cells,
which are myeloma cells derived from X63 cells, were
prepared as follows. NS-1 cells were adjusted to a concen-
tration of 1.0x10°/ml, and suspended in 15 ml of 15% fetal
calf serum (FCS)-RPMI 1640 medium, sown in a culture
dish (10 cm dia.), and cultured at 37° C. in a 5% CO,
incubator. At day 4-5, the cells were harvested by centrifu-
gation (4° C.) at 240G for 10 minutes. The spleen cells and
the NS-1 cells were respectively washed three times with 30
ml of RPMI 1640 medium and the spleen cells (a total of
2.89x10 cells) were admixed with the NS-1 cells (a total of
8.07x107 cells). This mixture was made up to 10 ml with
RPMI 1640 medium, placed in a glass tube, and centrifuged
(4° C.) at 300G for 10 minutes, and the supernatant was
discarded. To the above glass tube was added 1 ml of PEG
solution [a 50% solution of polyethylene glycol 4,000 in
PBS(-) (product of Roche Diagnostics) 1 ml +dimethyl
sulfoxide 0.1 ml +RPMI 1640 medium 0.1 ml] over 1
minute, followed by stirring for 1 minute. Then, 1 ml of
RPMI 1640 medium was added within 1 minute, an addi-
tional 1 ml of RPMI 1640 medium added over 1 minute, and
finally 7 ml of RPMI 1640 medium added over 3 minutes.
The mixture was centrifuged at 150G for 10 minutes and the
supernatant was completely removed.

[0053] The pellet obtained was loosened up and a suffi-
cient quantity of 15% FCS-RPMI 1640 medium was added
to make a cell concentration of 1x10” cells/ml. The cells
were sown on a 96-well flat-bottom plate (product of Corn-
ing), 100 ul/well. The following day, a 50-fold concentrated
hypoxanthine+aminopterin+thymidine  (HAT)  solution
(product of Dainippon Pharmaceutical) was diluted to 2%
concentration with 15% FCS-RPMI 1.640 medium (HAT
2% solution) and added, 100 ul/well, and further on the

(b) Immunization

(c) Preparation of a Hybridoma
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following day, a 100 ul portion of the medium was replaced
with 100 gl of the above HAT 2% solution. Similarly, at day
3, day 5, day 8, day 11, and day 14 following cell fusion, 100
4l of the medium in the well was replaced with 100 gl of said
HAT 2% solution. Then, the antibody activity in the culture
supernatant was assayed by the following ELISA method.

[0054]

[0055] A poly-L-lysine-treated 96-well ELISA plate was
prepared as follows.

[0056] Using an EIA/RIA high-binding flat-bottom plate
(product of Coaster) as the 96-well plate for ELISA, 50 ul
of poly-L-lysine solution (50 yg/ml) was added to each well
of the plate. After stirring with a plate mixer, the plate was
left standing at room temperature for 5-30 minutes and the
poly-L-lysine solution was aspirated off. Further, for wash-
ing, 100 ul of sterilized ultra-pure water was added to each
well of the plate and, then, aspirated off. This washing
operation was repeated further twice and the plate was then
allowed to stand and dry in a clean bench. The above
procedure made a poly-L-lysin-treated 96-well ELISA plate
ready for use. Then, the KG-1 cells used as the immunogen
(4.8x10° cells/96-well plate) were washed with 3 portions of
Erle’s buffer salt solution (EBSS) (product of K. K. Nikken
Seibutsu Igaku Kenkyusho), adjusted to a cell concentration
of 1x10° cells/ml with PBS (), and distributed into the
plate, 50 ul/well. The plate was allowed to stand at room
temperature for 15 minutes to let the cells adhere to the
bottom, after which it was centrifuged at 90G. After the
supernatant was aspirated off, 0.05% glutaraldehyde-PBS
(=) was gently added to the plate, 50 ul/well, and after
standing for 3 minutes at room temperature, 100 ul of PBS
(-) was added to each well and aspirated off. After the wells
were further washed with 3 portions of PBS (-), 100 ul of
blocking solution (0.2% gelatin, 0.1% BSA, 100 mM gly-
cine, 0.1% sodium azide/PBS (-)) was added to each well
and aspirated off. Once again, 100 ul of blocking solution
was added to each well and, after 1 hour of standing at room
temperature, aspirated off. Then, 100 ul of the culture
supernatant of the hybridoma was placed in each well and
reacted at room temperature for at least 2 hours. The wells
were washed with three 150 ul portions of 0.1% gelatin-
supplemented PBS (-)-0.05% Tween 20 solution.

[0057] Then, 100 ul of a 1,500-fold dilution of goat IgG
antibody (antibody to mouse IgG, IgA, IgM; product of
Kappel) was added to each well and reacted at room
temperature for at least 1 hour. Then, the wells were washed
3 times using 150 ul of 0.1% gelatin-supplemented PBS-
0.05% Tween 20 solution. o-Phenylenediamine (OPD)-hy-
drogen peroxide solution (a solution of 0.3% OPD and
0.02% hydrogen peroxide in 0.05 M citrate buffer (pH 4.0))
was added, 100 ul/well, and after standing at room tempera-
ture for 10 minutes and confirmation of color development,
100 ul/well of 1N sulfuric acid-2 mM sodium azide solution
was further added, followed by stirring. Finally, the absor-
bance at the wavelength of 492 nm (OD 492) was measured
with a plate reader (product of Dainippon Pharmaceutical) to
determine the amount of colored pigment and the antibody
activity was estimated. As a positive control, a 500-fold PBS
(-) dilution of the serum of the mouse immunized with
KG-1 cells prior to harvesting of spleen cells, and as a
negative control, a 500-fold PBS (-) dilution of normal
mouse serum was used. The OD492 of the HSCA-3 anti-

(d) Antibody Assay by an ELISA Method
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body culture supernatant was 0.195, the OD 492 of the
negative control was 0.019, and the OD 492 of the positive
control was (0.453.

[0058] (e) Single Cell Cloning

[0059] The monoclonal antibody HSCA-3 having KG-1
cell-binding activity as obtained above in Example 1 (d) was
subjected to single cell cloning by the limiting dilution
method. Thus, the hybridoma was suspended in cloning
medium [15% FCS-RPMI 1640 medium supplemented with
5% (w/w) of Briclone (product of Dainippon Pharmaceuti-
cal)] at a concentration of 1 cell/well, and the resulting
suspension was distributed, 100 wul/well, into a 96-well
flat-bottom plate (product of Corning) seceded with thy-
mocytes as feeder cells and cultured in the presence of 5%
CQO, at 37° C. The feeder cells were prepared in the follow-
ing manner. From BALB/c mice, the thymus was excised
and the cells were loosened up by pipetting and suspended
in 15% FCS-RPMI 1640 medium containing hypoxanthine/
thymidine (HT). The cell suspension was adjusted to a
concentration of 5x10° cells/m] and distributed, 100 ul/well.
After about 2 weeks, 100 ul of the culture supernatant
containing a single hybridoma cell was recovered and
checked for antibody activity by the antibody assay using
the above ELISA method (d). Thus, the positive clone was
subjected to the same single cell cloning as above for a total
of 5 times and the hybridoma clone showing stable antibody
production and unmistakably producing HSCA-3 antibody
was obtained. This HSCA-3 antibody-producing hybridoma
has been deposited under Budapest treaty on May 20, 2002
with National Institute of Advanced Industrial Science and
Technology, International Patent Organism Depositary as
Mouse-Mouse Hybridoma HSCA-3. The accession number
is FERM BP-8045. This international deposit was trans-
ferred from original deposit P-17789 (date of original
deposit Mar. 16, 2000).

[0060] (f) Large-scale Preparation and Purification of
HSCA-3 Antibody

[0061] For large-scale preparation of HSCA-3 antibody,
the hybridoma was injected intraperitoneally in mice to
prepare an asites containing a large amount of HSCA-3
antibody. Thus, 1 x107 cells/ml PBS (-) of the HSCA-3
hybridoma was administered intraperitoneally to BALB/c
mice and in 1-2 weeks when the mouse abdomen had
hypertrophied with the production of ascites reaching a
maximum, 10.0 ml of the ascites was harvested. After
addition of an equal volume (10.0 ml) of PBS (-) and, then,
an equal volume (20.0 ml) of SAS solution (75 g of
ammonium sulfate was dissolved in 100 ml of pure water
under warming at 50° C., the solution was allowed to stand
at 4° C. overnight, the excess ammonium sulfate was
removed by precipitation, and the supernatant was used) was
further added and the whole mixture was left standing on ice
for 30-60 minutes. After centrifugation (4° C.) at 8,000G for
10 minutes, 4.0 ml of PBS (-) was added for suspending the
precipitate, 1 ml of SAS solution was also added, and the
mixture was allowed to stand on ice for 30-60 minutes. After
centrifugation (4° C.) at 8,000G for 10 minutes, 2.55 ml of
SAS solution was added to the supernatant (33% saturation)
and the mixture was allowed to stand on ice for 30-60
minutes. After centrifugation (4° C.) at 8,000G for 10
minutes, the precipitate was recovered and dissolved in 4.0
ml of PBS (-). The solution was dialyzed against 3L of PBS
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(-) at 4° C. Of 46.6 mg (4 ml as solution) of the antibody
purified by this ammonium sulfate isolation, about 10 mg
was further purified using 2 ml of Protein G-Sepharose
(product of Amersham Pharmacia Biotech). After the Pro-
tein G-Sepharose column was equilibrated with 10 ml of
binding buffer (MAPS II kit, Nippon Bio-Rad Laboratories),
the antibody sample was applied onto the column and
washed with 30 ml of binding buffer. Elution from the
column was carried out with 10 ml of 0.2 M glycine/HCl
(pH 2.2). The protein concentration of the antibody solution
recovered using a Coomassie Brilliant Blue Assay Kit
(product of Nippon Bio-Rad Laboratories) was 0.35 mg/ml
or a total of 2.8 mg.

EXAMPLE 2

Determination of the Antibody’s Subclass

[0062] Using an ELISA technique, the immunoglobulin
class and subclass of the HSCA-3 antibody was determined.
For this purpose, a mouse hybridoma subtyping kit (product
of Roche Diagnostics) was used. The anti-mouse immuno-
globulin (derived from sheep) was diluted 500-fold with
coating buffer (50 mM sodium carbonate buffer/0.01%
sodium azide (pH 9.4-9.7), distributed in a 96-well flat-
bottom plate, 50 ul per well, and allowed to stand at 37° C.
for 30 minutes. Then, the plate was washed with 200 ul/well
of wash solution (0.9% sodium chloride/0.1% Tween 20)
twice. The plate was allowed to stand in post-coating buffer
(the peptide obtained by the degradation of gelatin was
dissolved with Tris-HCI buffer and sodium chloride), 200
ul/well, at 37° C. for 15 minutes and, then, washed twice
with 200 ul/well of wash solution. Then, 50 ul/well of the
HSCA-3 antibody culture supernatant was applied and, after
standing at 37° C. for 30 minutes, the plate was washed
twice with 200 ul/well of wash solution. Further, the sub-
class-specific  anti-mouse  immunoglobulin-peroxidase
(POD) conjugates (anti-mouse IgG, IgG1, IgG2a, IgG2b,
IgG3, IgM, IgA, lambda chain, kappa chain) were diluted
10-fold and applied, 50 ul/well. After standing for 30
minutes at 37° C., the plate was washed twice with 200
ul/well of wash solution. The substrate solution [one 2,2'-
azinobis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS)
tablet was dissolved in 5 ml of substrate buffer (the perborate
dissolved in citric acid/sodium phosphate buffer)] was
applied, 100 ul/well, and the reaction was carried out at
room temperature for not longer than 30 minutes. When the
positive control sample (anti-mouse IgG1) had assumed a
dark green color, 4 mM sodium azide solution was added,
100 ul/well, to stop the reaction. The absorbance at 405 nm
was measured for each well of the plate with a spectropho-
tometer (U2000; Hitachi, Ltd.).

[0063] The results were as follows. The positive control
sample (IgG1, kappa chain) gave an absorbance at 405 nm
of 1.422 for anti-mouse IgG, 2.525 for anti-mouse IgGl,
0.087 for anti-mouse IgG2a, 0.049 for anti-mouse IgG2b,
0.063 for anti-mouse IgG3, 0.064 for anti-mouse IgM, 0.057
for anti-mouse IgA, 0.077 for lambda chain, and 0.572 for
kappa chain. In contrast, the negative control sample gave an
absorbance at 405 nm of 0.109 for anti-mouse IgG, 0.126 for
anti-mouse IgG1, 0.093 for anti-mouse IgG2a, 0.052 for
anti-mouse IgG2b, 0.060 for anti-mouse IgG3, 0.079 for
anti-mouse IgM, 0.061 for anti-mouse IgA, 0.058 for
lambda chain, and 0.122 for kappa chain. The HSCA-3

Dec. 26, 2002

antibody gave an absorbance at 405 nm of 1.737 for anti-
mouse [gG, 2.550 for anti-mouse IgGl, 0.086 for anti-
mouse IgG2a, 0.047 for anti-mouse IgG2b, 0.056 for anti-
mouse [gG3, 0.065 for anti-mouse IgM, 0.057 for anti-
mouse IgA, 0.059 for lambda chain, and 0.325 for kappa
chain. Thus, the immunoglobulin class and subclass of
HSCA-3 antibody is IgG1 and the type of the light chain (L
chain) is kappa chain.

EXAMPLE 3

Immunoprecipitation Analysis of HSCA-3
Antibody-reactive Antigen

[0064] From a culture of KG-1 cells in 15% FCS-RPMI
1640 medium, 5.0%107 cells in the logarithmic phase of
growth were collected and washed with 3 portions of PBS
(-). The cell pellet was collected in a 15 ml polypropylene
tube (product of Falcon), suspended by adding 150 ul of
PBS (-), and allowed to stand on ice. This suspension was
adjusted to 30° C. in an incubator prior to using. To this tube,
50 ul of lactoperoxidase (product of Sigma; dissolved in
PBS(-) to 2 mg/ml) and 10 ul of 0.5 M phosphate buffer
(about 3-4 ml of 0.5 M sodium dihydrogenphosphate was
added to 1.95 ml of 0.5 M sodium dihydrogenphosphate to
make pH 7.0) were added. Further, about 1 mCi equivalent
of Na **I (product of NEN; low pH, total 2 mCi) was added
and, without delay, 20 ul of aqueous hydrogen peroxide
solution (30% hydrogen peroxide diluted 1,000-fold with
PBS (-)) was added and mixed. The mixture was incubated
at 30° C. for 4 minutes. Then, 20 4l of aqueous hydrogen
peroxide solution (30% hydrogen peroxide diluted 1,000-
fold with PBSC (-)) was further added and mixed. The
mixture was allowed to stand at room temperature for 10
minutes. Then, 5 ml of wash buffer cooled to 4° C. (0.02%
sodium azide/2 mM potassium iodide/PBS(-)) was added
and, at room temperature, the whole was centrifuged at
300G for 7 minutes. This washing procedure was repeated
three times. A centrifuge tube was charged with 2 ml of fetal
calf serum and a suspension of cells in 1 ml of wash buffer
was gently layered on the serum and centrifuged at 300G for
10 minutes. The pellet obtained was washed with 2 portions
of wash buffer. To this centrifugal pellet of Na 12°[-labeled
cells was added 0.5 ml Nonidet P (NP) -40 buffer [NP-40 1
g, Tris-HC1 0.12 g, NaCl 0.87 g, and sodium azide 0.02 g
were put in 80 ml of distilled water, adjusted to pH 7.2 with
HC1, and made up to 100 ml], followed by mixing with a
vortex mixer (allowed to stand on ice for 15 minutes). This
was centrifuged at 10,000G for 20 minutes and the super-
natant was recovered. Of this extract of Na '**I-labeled
KG-1 cells (total 500 ul), a 80 ul portion was taken and 1.5
pg of HSCA-3 antibody or 1.5 ug of control IgG1 antibody
(product of Immunotech) was added, followed by standing
for 30 minutes on ice. On the other hand, after Protein
G-Sepharose was washed with 3 portions of NP-40 buffer,
10 ml of NP-40 buffer was added to 10 ml of this Protein
G-Sepharose, and a 20 ul portion was added to the above
KG-1 cell extract containing the antibody, followed by 1
hour of incubation on ice. Then, 1 ml of NP-40 buffer was
added, the whole was centrifuged at 8,000G for 3 minutes,
and the supernatant was discarded. This washing procedure
was repeated another 4 times. To this was added 30 ul of
SDS-polyacrylamide gel electrophoresis sample solvent
buffer (150 mM Tris-HCl (pH 6.8), 4% SDS, 14% glycerol),
and a 15 ul aliquot was subjected to SDS-polyacrylamide gel
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electrophoresis. An SDS-polyacrylamide gel (10% poly-
acrylamide gel) was prepared and the above 15 ul sample
was applied. The control CD34 (Class III) antibody (product
of Immunotech) was applied to lane 1 and the HSCA-3
antibody was applied to lane 2. To lane 3, 5 ul of Bench
Mark Prestained Protein Ladder (product of Gibco/BRL)
was applied. After 1 hour of electrophoresis at a constant
voltage of 100V, the gel was fixed with 50% trichloroacetic
acid for 30 minutes and washed with 3 portions of distilled
water, for 30 minutes each. The migration position of the
standard protein was confirmed and the gel was dried with
a gel dryer and subjected to autoradiography. The results are
presented in FIG. 1.

[0065] The CD34 (Class III) antibody shows abroad band,
reacting with a protein having a molecular weight of 105-
120x10°. In contrast, HSCA-3 antibody reacted with a
protein having a molecular weight of about 110x10>.

EXAMPLE 4

Expression of HSCA-3 Antigen in KG-1 Cells

[0066] KG-1 cells, 1x10°, were placed in 3 tubes and
respectively washed with 2 portions of PBS (-) (containing
FCS 1%, sodium azide 0.01%). Then, the first tube (A) was
charged with IgG1-FITC antibody [FITC-labeled IgG1 anti-
body (product of Immunotech)] and IgG1-PE antibody
[phycoerythrin (PE)-labeled IgGl antibody (product of
Immunotech)] and the second tube (B) was charged with
CD34 (Class III) -FITC antibody (product of Immunotech)
and CD38-PE antibody (product of Immunotech), 0.5 ug
each, followed by stirring and 30 minutes’ standing on ice.
Each tube was washed with 2 portions of PBS (-) (contain-
ing FCS 1%, sodium azide 0.01%) and, then, propidium
iodide (product of Sigma-Aldrich Japan) was added at a final
concentration of 10 ug/ml to stain the cells. The third tube
(C) was charged with 0.5 ug of HSCA-3 antibody and left
standing on ice for 30 minutes. After the tube was washed
with 2 portions of PBS (-) (containing FCS 1% and sodium
azide 0.01%), 50 ul of a 2,500-fold PBS(-) (containing FCS
1%, sodium azide 0.01%) dilution of FITC-labeled anti-
mouse Ig antibody (product of Nordic Labs.) was added,
followed by standing on ice for 30 minutes. It was then
washed with PBS (-) (FCS 1%, sodium azide 0.01% added)
once. Further, 50 ul of a 50-fold dilution of normal mouse
serum (product of Rockland) in PBS(-) (FCS 1%, sodium
azide 0.01% added) was added, and the tube was allowed to
stand on ice for 15 minutes. Then, 0.5ul of CD-38-FE
antibody was added, and the tube was allowed to stand on
ice for 30 minutes. It was washed with 2 portions of PBS (-)
(FCS 1%, sodium azide 0.01%) and, then, propidium iodide
was added at a final concentration of 10 ug/ml to stain the
cells.

[0067] The stained cells were assayed with the flow
cytometer FACScan (manufactured by Becton Dickinson) at
an exciting wavelength of 488 nm and a maximum fluores-
cent wavelength of 530 nm. The results are presented in
FIG. 2. In the view, (A), (B) and (C) represent the results
corresponding to the above tubes (A), (B) and (C), respec-
tively.

[0068] Referring to FIG. 2 (A), the abscissa represents the
fluorescent intensity of mouse IgG1-FITC antibody, while
the ordinate represents the fluorescent intensity of mouse
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IgG1-PE antibody. The crossed lines are the positive-nega-
tive test lines drawn along the ordinate and abscissa of the
flow cytometry chart obtained by treatment with mouse
IgG1-FITC antibody and mouse IgG1-PE antibody. Each
dot represents a cell. Similarly, referring to FIG. 2 (B), the
bottom right quadrant represents CD34 (Class II1)*“P38",
the top right quadrant represents CD34 (Class III)*“P38*,
the top left quadrant represents CD34 (Class IIT)~“"38*, and
the bottom left quadrant represents CD38 (Class III)~
CD38". It is apparent from the results that KG-1 cells belong
to CD34 (Class III)*. Similarly, from the results illustrated
in FIG. 2 (C), it can be seen that KG-1 cells are HSCA-3*.
A similar experiment was performed using CD34-FITC
antibodies which would recognize other classes of CD34
molecule in lieu of CD34 (Class IID-FITC antibody, that is
to say CD34 (Class I)-FITC antibody and CD34 (Class
ID)-FITC antibody, respectively. As a result, like CD34
(Class IIT)-FITC antibody, these antibodies were capable of
recognizing KG-1 cells.

EXAMPLE 5

Expression of HSCA-3 Antibody in CD34" Jurkat
Cells

[0069] CD34" Jurkat cells, 1x10° cells, were put in 3 tubes
and washed with 2 portions of PBS(-) (FCS 1%, sodium
azide 0.01% added). Then, the first tube (A) was charged
with 0.5 ug each of IgG1-FITC antibody and IgG1-PE
antibody and the second tube (B) with 0.5 ug each of CD34
(Class II)-FITC antibody and CD38-PE antibody, followed
by stirring, and each tube was allowed to stand on ice for 30
minutes. After washing twice with PBS (-) (FCS 1%,
sodium azide 0.01% added), propidium iodide (Sigma-
Aldrich Japan) was added at a final concentration of 10
ug/ml to stain the cells. The third tube (C) was charged with
0.5 Vg of HSCA-3 antibody and allowed to stand on ice for
30 minutes. After washing twice with PBS (-) (FCS 1%
sodium azide 0.01% added), 50 ul of a 2,500-fold dilution of
FITC-labeled anti-mouse Ig antibody in PBS(-) (FCS 1%
sodium azide 0.01% added) was added. The tube was
allowed to stand on ice for 30 minutes and washed with
PBS(-) (FCS 1% sodium azide 0.01% added) once. Further,
50 ul of a 50-fold dilution of normal mouse serum in PBS(-)
(FCS 1% sodium azide 0.01% added) was added and the
tube was allowed to stand on ice for 15 minutes. Then, 0.5
ug of CD38-PE antibody was added and the tube was
allowed to stand on ice for 30 minutes. After washing twice
with PBS (-) (FCS 1% sodium azide 0.01% added), pro-
pidium iodide was added at a final concentration of 10 gg/ml
to stain the cells. The stained cells were assayed by means
of flow cytometer FACScan. The results are presented in
FIG. 3. In the view, (A), (B) and (C) represent the results
corresponding to the above tubes (A), (B) and (C), respec-
tively.

[0070] Referring to FIG. 3(A), the abscissa represents the
fluorescent intensity of mouse IgG1-FITC antibody and the
ordinate represents the fluorescent intensity of mouse IgG1-
PE antibody. Using the results as a reference, positive-
negative test lines were drawn along the ordinate and
abscissa of the flow cytometry chart. It is apparent from the
image in FIG. 3(B) that CD34™ Jurkat cells are CD34 (Class
IN)*. From FIG. 3(C), it is apparent that CD34" Jurkat cells
are HSCA-3". A similar experiment was performed using
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CD34-FITC antibodies which recognize other classes of
CD34 molecule in lieu of CD34 (Class III)-FITC antibody,
that is to say CD34 (Class I)-FITC antibody and CD34
(Class II) -FITC antibody. As a result, like CD34 (Class
II)-FITC antibody, these antibodies were capable of recog-
nizing CD34" Jurkat cells.

EXAMPLE 6

Expression of HSCA-3 Aantigen in Various Cell
Lines

[0071] Using cell lines other than KG-1 cells and CD34*
Jurkat cells, namely (1) KUS812, (2) KU812 (CD34%), (3)
HEL, (4) Jurkat (CD2+CD347), (5) MOLT14, (6) MOLT4,
(7) RAIJL (8) NALMS, (9) DAUDIL, (10) K562, (11) THP-1,
(12) HL60, (13) U937 and (14) NS-1, the staining with
HSCA-3 antibody was carried out. To 1x10° cells each of the
above cell lines, 0.5 ug of HSCA-3 antibody was respec-
tively added, and each system was allowed to stand on ice
for 30 minutes. After washing twice with PBS(-) (FCS 1%
sodium azide 0.01% added), 50 ul of a 2,500-fold dilution of
FITC-labeled anti-mouse Ig antibody in PBS (-) (FCS 1%
sodium azide 0.01% added) was added, and the system was
allowed to stand on ice for 30 minutes and, then, washed
with PBS(-) (FCS 1% sodium azide 0.01% added) once.
Further, 50 ul of a 50-fold dilution of normal mouse serum
in PBS (-) (FCS 1% sodium azide 0.01% added) was added
and the mixture was allowed to stand on ice for 15 minutes.
After washing twice with PBS(-) (FCS 1% sodium azide
0.01% added), propidium iodide was added at a final con-
centration of 10 ug/ml to stain the cells. The stained cells
were assayed by flow cytometer FACScan.

[0072] The results were as follows.
[0073] (1) KUS12=+
[0074] (2) KUS12 (CD34%)=++
[0075] (3) HEL=+
[0076] (4) Jurkat (CD2*CD347)=-
[0077] (5) MOLT14=-
[0078] (6) MOLT4=-
[0079] (7) RAJI=-
[0080] (8) NALM6 =-
[0081] (9) DAUDI=—
[0082] (10) K562=—
[0083] (11) THP-1=-
[0084] (12) HL60=-
[0085] (13) U937=-
[0086] (14) NS-1=-
[0087] In the above list, ++means strongly positive, +

weekly positive, — negative.

[0088] The cells showing a positive response to CD34
antibody was positive to HSCA-3 antibody, too. Considering
this in conjunction with the results of Example 5, the
difference between CD34 antibody and HSCA-3 antibody is
that whereas CD34 antibody is able to recognize CD34*
Jurkat cells, HSCA-3 antibody does not recognize them.
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EXAMPLE 7

Labeling of HSCA-3 Antibody with
Biotin-hydrazide

[0089] HSCA-3 antibody, 2.27 mg, was dialyzed against
0.1 M sodium acetate buffer (pH 5.5) overnight and 20 mM
sodium periodate was then added at a final concentration of
10 mM, followed by stirring on ice for 20 minutes. To each
ml of the total reaction mixture, 11 ul of 10% glycerol
solution was added and after stirring for 5 minutes, the
whole was dialyzed against 0.1 M sodium acetate buffer (pH
5.5) at room temperature overnight. Biotin-hydrazide pow-
der was added at a final concentration of 10 mM and the
mixture was Kept stirring at room temperature for 2 hours
and then centrifuged at 1,200G for 10 minutes. The precipi-
tate was discarded. The supernatant was dialyzed against
PBS (-) (supplemented with sodium azide 0.01%) for one
day to give a labeled antibody.

EXAMPLE 8

Expression of HSCA-3 Antigen and CD34 Antigen
in Umbilical Code Blood Monocytes

[0090] Umbilical code blood monocytes were prepared as
follows. Thus, a 15 ml polypropylene tube (product of
Corning) was charged with 0.05 ml of heparin sodium
injection (10,000 U/ml) to which 4 ml of human umbilical
code blood, a donation with informed consent from Depart-
ment of obstetrics and gynecology, was added. Then, 5 ml of
PBS (-)/H [1% heparin sodium injection (1,000 U/ml) was
added to PBS(-)] was added and the whole was thoroughly
stirred. Then, 3.5 ml of lymphocyte separation medium
(product of Organon Teknika) was placed on the tube bottom
and the mixture was centrifuged at 400G for 30 minutes. The
monocyte layer was gathered, and PBS(-)/HF [1% heparin
sodium injection (1,000 U/ml) and 2.5% FCS were added to
PBS(-)] was added to a 15 ml polypropylene tube to make
15 ml, and centrifuged at 510G for 10 minutes. The pre-
cipitate was suspended by adding 15 ml of PBS (-) /HF and
recentrifuged at 240G for 10 minutes. The resulting precipi-
tate was suspended in 0.5 ml of 10% FCS/RPMI 1640 and
adjusted to a cell number of about 1x107 cells/ml. To this
was added 0.5 ml of a medium for frozen storage (20%
dimethyl sulfoxide (DMSQO)/10% FCS-RPMI 1640) and the
resulting suspension was stored frozen in liquid nitrogen.
This was thawed when needed, washed with 15% FCS-
RPMI 1640 , and put to use.

[0091] Umbilical code blood monocytes, 1x10° cells,
were distributed in 3 tubes. The first tube (A) was charged
with IgG1-FITC antibody and IgG2-PE antibody (product of
Immunotech) and the second tube (B) with CD34 (Class
ID-FITC antibody (product of Immunotech) and CD34
(Class III)-PE antibody (product of Immunotech), 0.5 ug
each, and after stirring, each tube was allowed to stand on
ice for 30 minutes. After washing twice with PBS (-) (FCS
1% sodium azide 0.01% added), propidium iodide was
added at a final concentration of 10 ug/ml to stain the cells.
The third tube (C) was charged with 5 82 g of HSCA-3
antibody labeled with biotin-hydrazide and allowed to stand
on ice for 30 minutes. After washing twice with PBS(-)
(FCS 1% sodium azide 0.01% added), 1 ug of FITC-labeled
avidin (product of Becton Dickinson) was added and the
tube was allowed to stand on ice for 30 minutes. After
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washing twice with PBS(-) (FCS 1% sodium azide 0.01%
added), CD34 (Class III)-PE antibody was added, 0.5 g
each, and after stirring, the tube was allowed to stand on ice
for 30 minutes. After washing twice with PBS(-) (FCS 1%
sodium azide 0.01% added), propidium iodide was added at
a final concentration of 10 ug/ml to stain the cell. The stained
cells were assayed by means of flow cytometer FACScan.
The results are presented in FIG. 4. In the view, (A), (B) and
(C) represent the results corresponding to the above tubes
(A), (B) and (C), respectively.

[0092] Referring to FIG. 4 (A), the abscissa represents the
fluorescent intensity of mouse IgG1-FITC antibody and the
ordinate represents the fluorescent intensity of mouse IgG2-
PE antibody. The positive-negative test lines were drawn
along the ordinate and abscissa of the flow cytometry chart.

[0093] Referring to FIG. 4 (B), the ordinate represents the
fluorescent intensity of CD34 (Class III)-PE antibody and
the abscissa represents the fluorescent intensity of CD34
(Class II)-FITC antibody. As a result, neither a CD34 (Class
I1)*CD34 (Class IIT)"-fraction nor a CD34 (Class I1)*CD34
(Class II)~ fraction was detected in the umbilical code blood
monocytes. Referring to FIG. 4 (C), the ordinate represents
the fluorescent intensity of CD34 (Class III)-PE antibody
and the abscissa represents the fluorescent intensity of
HSCA-3 antibody (FITC-avidin conjugation). As a result, an
HSCA-3*CD34 (Class III)~ fraction was found to exist in
umbilical code blood monocytes. Therefore, HSCA-3 anti-
body is considered to recognize an antigen different from the
antigen recognized by CD34 (Class III) antibody.

1. A monoclonal antibody

which recognizes human immature hemopoietic stem
cells but does not recognize CD34* Jurkat cells.
2. The antibody according to claim 1,

which is a mouse monoclonal antibody.
3. The antibody according to claim 1 or 2,

which binds to the same antigen as does the monoclonal
antibody produced by a hybridoma having an accession
number of FERM BP-8045.

4. The monoclonal antibody according to claim 1 or 2

as produced by a hybridoma having an accession number
of FERM BP-8045.
5. The antibody according to any of claims 1 to 4,

which is fluorescent-labeled, radioisotope-labeled, or
enzyme-labeled.
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6. A solid support

comprising the antibody according to any of claims 1 to
5 as immobilized thereon.
7. An immunoreactive fragment of the antibody according
to claim 1, 2, 3 or 4.
8. The immunoreactive fragment according to claim 7,

which is fluorescent-labeled, radioisotope-labeled, or
enzyme-labeled.
9. A solid support

comprising the immunoreactive fragment according to
claims 7 or 8 as immobilized thereon.
10. A hybridoma

producing a monoclonal antibody

which recognizes human immature hemopoietic stem
cells but does not recognize CD34* Jurkat cells.
11. The hybridoma according to claim 10,

which has an accession number of FERM BP-8045.
12. The hybridoma according to claim 10,

which is acquired by the fusion of antibody-producing
cells of a mammal immunized with KG-1 cells,

which are human myeloblastoid cells derived from an
acute myeloid leukemia patient, to myeloma cells.
13. An HSCA-3 antigen

which is a protein having a molecular weight of about
110x10 and

occurs in human immature hemopoietic stem cells.
14. A method of assaying the antigen according to claim
13,

which comprises using the antibody according to claim 5
or the immunoreactive fragment according to claim 8 in
an immunoassay or flow cytometry involving fluores-
cent labeling, radioisotope labeling or enzyme labeling.

15. A method of isolating and purifying immature

hemopoietic stem cells from human bone marrow cells,
umbilical code blood or blood enriched in human hemopoi-
etic stem cells by treatment with granulocyte colony stimu-
lating factor (G-CSF),

which comprises using the antibody according to any of
claims 1 to 4 or the immunoreactive fragment accord-
ing to claim 7.
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