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(54) HSCA-3 antigen and monoclonal antibody which recognizes the antigen

(57) 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 la-
beling and 2) the isolation and purification of immature
hemopoietic stem cells from human bone marrow cells,
umbilical code blood or blood enriched in human hemo-

poietic 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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Description

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
hereinafter) hemopoietic stem cells and is a protein hav-
ing a molecular weight of about 110 x 103 and to an
HSCA-3 monoclonal antibody (hereinafter referred to as
HSCA-3 antibody) which recognizes said antigen. The
HSCA-3 antibody according to the invention can be uti-
lized 1) in an 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.

BACKGROUND OF THE INVENTION

[0002] As a surface antigen marker of human hemo-
poietic stem cells and hemopoietic progenitor cells, the
CD34 molecule is known (USP 4714680). The CD34
molecule is a cell-surface antigen expressed in undiffer-
entiated cells of human bone marrow, and in view of the
fact that the transplantation of purified CD34+ cells re-
sults 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 preva-
lently used in the identification of hemopoietic stem cells
(Nara Nobuo, Hematology, 2nd Edition, Bunk do
(1995), pp. 1558), it is generally believed that hemopoi-
etic stem cells are present in the CD34+ cell fraction.
The CD34 molecule is the earliest marker protein in he-
mopoietic progenitor cells. The CD34 molecule is a Type
I transmembrane cell-surface glycoprotein having a mo-
lecular weight of 105 x 103 to 120 x 103. As a surface
antigen marker of human hemopoietic stem cells which
is similar to said CD34 molecule, the AC133 molecule
is also known (USP 5843633). 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
5-transmembrane cell-surface glycoprotein with a mo-
lecular weight of 117 x 103. In addition, the CD90 mol-
ecule is also known to be a surface antigen marker of
human hemopoietic stem cells (USP 5061620). The
above are major proteins known as surface antigen
markers of human hemopoietic stem cells; thus, only a
few are known.

OBJECT OF THE INVENTION

[0003] The object of the present invention is to utilize
a novel HSCA-3 antigen occurring in immature hemo-
poietic stem cells and a monoclonal antibody recogniz-
ing said antigen in 1) the immunoassay or flow cytome-
try involving antibody labeling and 2) the isolation and

o

purification of immature hemopoietic stem cells from hu-
man bone marrow cells, umbilical code blood or blood
enriched in human hemopoietic stem cells by mobiliza-
tion with G-CSF.

SUMMARY OF THE INVENTION

[0004] The inventors of the present invention discov-
ered that a monoclonal antibody prepared by immuniz-
ing 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 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

which recognizes human immature hemopoietic
stem cells but does not recognize CD34+Jurkat cells.
The invention is further directed to a solid support

comprising said monoclonal antibody or immuno-
reactive fragment as immobilized thereon.
[0006] The present invention is further directed to a
hybridoma

characterized by its producing a monoclonal anti-
body

which recognizes human immature hemopoietic
stem cells but does not recognize CD34+Jurkat cells

or a hybridoma
which is acquired by the fusion of antibody-pro-

ducing cells of a mammal immunized with KG-1 cells,
which are human myeloblastoid cells derived from

an acute myeloid leukemia patient, to myeloma cells.
[0007] In a still further aspect, the present invention
is directed to the HSCA-3 antigen

which is a protein having a molecular weight of
about 110 x 103 and

occurs in CD34+ hemopoietic stem cells.
[0008] The present invention is further directed to a
method of assaying the above-mentioned antigen

which comprises using said antibody or immuno-
reactive fragment in an immunoassay or flow cytometry
involving fluorescent labeling, radioisotope labeling or
enzyme labeling.
[0009] 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 hemopoietic stem cells with
G-CSF,

which comprises using said antibody or immuno-
reactive fragment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Fig. 1 is an autoradiography chart showing an
immunoprecipitation analysis of the HSCA-3 antibody-
reactive antigen.
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[0011] Fig. 2 is a flow cytometry chart showing the ex-
pression of HSCA-3 antigen in KG-1 cells.
[0012] Fig. 3 is a flow cytometry chart showing the ex-
pression of HSCA-3 antigen in CD34+Jurkat cells.
[0013] Fig. 4 is a flow cytometry chart showing the ex-
pression of HSCA-3 antigen and CD34 antigen in um-
bilical code blood monocytes.

DETAILED DESCRIPTION OF THE INVENTION

[0014] The present invention is now described in de-
tail. 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 indicat-
ed.
[0015] The various terms used in this specification to
describe the present invention are now explained.
[0016] 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 110 x 103.
[0017] The term "HSCA-3 antibody" means a mono-
clonal antibody which recognizes said HSCA-3 antigen.
The HSCA-3 antibody is a monoclonal antibody pro-
duced 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.
[0018] The term "hemopoietic stem cells" means
pluripotent cells which have an ability of differentiation
into all kinds of blood cells, such as erythrocytes, leuko-
cytes, megakaryocytes, etc., inclusive of lymphoid cells
such as T cells and B cells, and which are capable of
self-proliferation. Hemopoietic stem cells are character-
istically CD34 antigen-positive and CD38 antigen-neg-
ative (CD34+CD38-; the like description applies herein-
after to the corresponding CD antigen-positive and an-
tigen-negative cells).
[0019] The present invention is now described in fur-
ther detail.
[0020] The hybridoma which produces the mono-
clonal antibody of the invention can be prepared basi-
cally by applying a routine immunization procedure us-
ing 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.
[0021] 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 intraperito-
neally, 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 immuni-
zation is preferably carried out in a general method, for
example, a method comprising administering a suitable
dose of said KG-1 cells, as diluted and suspended in
PBS(-) (phosphate-buffered saline, pH 7.2), physiolog-
ical saline or the like, to recipient animals on a weekly

basis for 1 to 3 months.
[0022] From the immunized animals, spleen cells,
lymphocytes, peripheral blood or other antibody-pro-
ducing cells are harvested and subjected to cell fusion
with myeloma cells, which are a tumor cell line, to pre-
pare hybridoma cells. As the antibody-producing cells,
cells from the spleen excised after the last administra-
tion of KG-1 cells are preferably used. As the myeloma
cells, the known cell lines, such as P3-NSI/1-Ag4-1 cells
(briefly, NS-1 cells) (Kaehler et al., Eur. J. Immunol., 6:
511 (1976)), SP2/0-Ag14 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 supernatant of the
hybridoma, a myeloma cell line which does not secrete
the inherent immunoglobulin in myeloma cells is prefer-
ably used. In this sense, NS-1 cells are preferred.
[0023] The cell fusion between an antibody-producing
cell and a myeloma cell can be achieved by the routine
procedure, for example in accordance with the protocol
used by Kaehler and Milstein who performed a cell fu-
sion for the first time in the world (Kaehler et al., Nature,
256;495 (1975)).
[0024] More particularly, this procedure is carried out
in an ordinary nutrient medium in the presence of a fu-
sion promoter. As the fusion promoter, polyethylene gly-
col (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 RP-
MI 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 hav-
ing 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.
[0025] This hybridoma is selected by culture in an or-
dinary selection medium, such as HAT medium which
contains hypoxanthine (H), aminopterin (A) and thymi-
dine (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 be-
come 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 cul-
ture supernatant can, for example, be achieved by as-
saying the antibody activity in the culture supernatant
by an ELISA technique using immobilized cells as the
antigen (Ando Tamie et al., Introduction to Monoclonal
Antibody Experiment Protocols, Kodansha Scientific
(1993), pp. 126). The hybridoma producing the objective
antibody as selected by the above screening can be ul-
timately obtained as a colony comprising a single hybri-

3 4



EP 1 270 593 A2

4

5

10

15

20

25

30

35

40

45

50

55

doma clone by repeating the routine limiting dilution
method.
[0026] The thus-obtained hybridoma producing the
monoclonal antibody of the invention, like the ordinary
hybridomas, can be cultured and subcultured using the
known medium, such as RPMI 1640 or Dulbecco's mod-
ified medium. Moreover, it can be preserved for a long
time in liquid nitrogen.
[0027] Further, by culturing the hybridoma of the in-
vention 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 al-
ternative, the monoclonal antibody of the invention can
be prepared from the ascites produced by injecting the
hybridoma intraperitoneally to mice.
[0028] The monoclonal antibody thus prepared may
be purified by the ordinary antibody purification technol-
ogy. The antibody purification technology comprises
precipitation (salting-out) with ammonium sulfate or the
like, ion exchange chromatography using a diethylami-
no-ester (DEAE) derivative, a carboxymethyl (CM) de-
rivative, or the like, hydroxyapatite chromatography, gel
filtration chromatography, and affinity chromatography
using Protein A or Protein G, among others. The purifi-
cation of the monoclonal antibody may be made by us-
ing these techniques in combination.
[0029] The immunoglobulin class of the monoclonal
antibody of the invention which can be obtained in the
above manner is not particularly restricted but immu-
noglobulin (hereinafter abbreviated as Ig) G1 and kappa
chain can be mentioned among others.
[0030] Even the Fab, F(ab')2 and other immunoreac-
tive fragments of the antibody, which can be obtained
by digesting the monoclonal antibody of the invention
with a proteolytic 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 re-
tain properties similar to those of said monoclonal anti-
body.
[0031] The antigen can be detected by the procedure
in which the monoclonal antibody of the invention is re-
acted with the antigen and further with, as a secondary
antibody, a labeled immunoglobulin as labeled with a flu-
orescent labeling material, such as fluorescein isothio-
cyanate (FITC), a radioisotope, such as 125I, or an en-
zyme, 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 radioiso-
tope, e.g. 125I, or an enzyme, e.g. alkaline phosphatase
or peroxidase.
[0032] Furthermore, by immobilizing the monoclonal
antibody of the invention on a solid support (for example
a Protein A or Protein G-conjugated Sepharose, agar-
ose or the like resin or a cyanogen bromide-activated
Sepharose, agarose 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 ef-
fecting isolation thereof from other cells.

BEST MODE FOR CARRYING OUT THE INVENTION

[0033] The HSCA-3 antigen and the monoclonal an-
tibody 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 invention 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

(a) Sensitizing antigen

[0034] As the sensitizing antigen, KG-1 cells (JCRB
Cell Bank), which are human myeloblastoid cells de-
rived from 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 con-
centration of 1.0 x 105/ml, sown in a culture dish (product
of greiner bio-one) (10 cm dia.), and cultured at 37 °C
in a 5% CO2 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-buff-
ered saline, pH 7.2; product of K.K. Nikken Seibutsu
Igaku Kenkyusho), and 1.0 x 107 cells were suspended
in 200 µl of PBS(-) for use as the sensitizing antigen.

(b) Immunization

[0035] 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
subcutaneously to the mice . Then, the like cells (1.0 x
107 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 (1.0 x 107 cells) were injected intraperitoneally
at day 96.

(c) Preparation of a hybridoma

[0036] 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 (-) -con-
taining 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 cen-
trifuged (4 °C) at 240G for 10 minutes, and the super-
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natant was discarded.
[0037] 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 con-
centration of 1.0 x 105/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% CO2 incubator. At day 4-5, the cells were harvested
by centrifugation (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 2.89 x 108 cells) were
admixed with the NS-1 cells (a total of 8.07 x 107 cells).
This mixture was made up to 10 ml with RPMI 1640 me-
dium, placed in a glass tube, and centrifuged (4 °C) at
300G for 10 minutes, and the supernatant was discard-
ed. 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 ad-
ditional 1 ml of RPMI 1640 medium added over 1 minute,
and finally 7 ml of RPMI 1640 medium added over 3 min-
utes. The mixture was centrifuged at 150G for 10 min-
utes and the supernatant was completely removed.
[0038] The pellet obtained was loosened up and a suf-
ficient quantity of 15% FCS-RPMI 1640 medium was
added to make a cell concentration of 1 x 107 cells/ml.
The cells were sown on a 96-well flat-bottom plate (prod-
uct of Corning), 100 µl/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
1640 medium (HAT 2% solution) and added, 100 µl/well,
and further on the following day, a 100 µl portion of the
medium was replaced with 100 µl of the above HAT 2%
solution. Similarly, at day 3, day 5, day 8, day 11, and
day 14 following cell fusion, 100 µl of the medium in the
well was replaced with 100 µl of said HAT 2% solution.
Then, the antibody activity in the culture supernatant
was assayed by the following ELISA method.

(d) Antibody assay by an ELISA method

[0039] A poly-L-lysine-treated 96-well ELISA plate
was prepared as follows.
[0040] Using an EIA/RIA high-binding flat-bottom
plate (product of Coaster) as the 96-well plate for ELISA,
50 µl of poly-L-lysine solution (50 µg/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 washing, 100 µl 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 (4.8 x 106 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 1 x 106

cells/ml with PBS (-), and distributed into the plate, 50
µl/well. The plate was allowed to stand at room temper-
ature for 15 minutes to let the cells adhere to the bottom,
after which it was centrifuged at 90G. After the super-
natant was aspirated off, 0.05% glutaraldehyde-PBS(-)
was gently added to the plate, 50 µl/well, and after
standing for 3 minutes at room temperature, 100 µl of
PBS (-) was added to each well and aspirated off. After
the wells were further washed with 3 portions of PBS(-),
100 µl of blocking solution (0.2% gelatin, 0.1% BSA, 100
mM glycine, 0.1% sodium azide/PBS(-)) was added to
each well and aspirated off. Once again, 100 µl of block-
ing solution was added to each well and, after 1 hour of
standing at room temperature, aspirated off. Then, 100
µl 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
µl portions of 0.1% gelatin-supplemented PBS (-)
-0.05% Tween 20 solution.
[0041] Then, 100 µl 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 µl of 0.1% gelatin-supple-
mented PBS-0.05% Tween 20 solution. o-Phenylenedi-
amine (OPD)-hydrogen peroxide solution (a solution of
0.3% OPD and 0.02% hydrogen peroxide in 0.05M cit-
rate buffer (pH 4.0)) was added, 100 µl/well, and after
standing at room temperature for 10 minutes and con-
firmation of color development, 100 µl/well of 1N sulfuric
acid-2 mM sodium azide solution was further added, fol-
lowed by stirring. Finally, the absorbance at the wave-
length of 492 nm (OD 492) was measured with a plate
reader (product of Dainippon Pharmaceutical) to deter-
mine 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 nor-
mal mouse serum was used. The OD492 of the HSCA-
3 antibody 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.

(e) Single cell cloning

[0042] 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 sup-
plemented with 5% (w/w) of Briclone (product of Dain-
ippon Pharmaceutical)] at a concentration of 1 cell/well,
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and the resulting suspension was distributed, 100 µl/
well, into a 96-well flat-bottom plate (product of Corning)
seeded with thymocytes as feeder cells and cultured in
the presence of 5% CO2 at 37 °C. The feeder cells were
prepared in the following 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 5 x
106 cells/ml and distributed, 100 µl/well. After about 2
weeks, 100 µl 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 sub-
jected to the same single cell cloning as above for a total
of 5 times and the hybridoma clone showing stable an-
tibody production and unmistakably producing HSCA-3
antibody was obtained. This HSCA-3 antibody-produc-
ing hybridoma has been deposited under Budapest
treaty on May 20, 2002 with National Institute of Ad-
vanced Industrial Science and Technology, International
Patent Organism Depositary as Mouse-Mouse Hybrid-
oma HSCA-3. The accession number is FERM BP-
8045. This international deposit was transferred from
original deposit P-17789 (date of original deposit March
16, 2000).

(f) Large-scale preparation and purification of HSCA-3
antibody

[0043] For large-scale preparation of HSCA-3 anti-
body, the hybridoma was injected intraperitoneally in
mice to prepare an asites containing a large amount of
HSCA-3 antibody. Thus, 1 x 107 cells/ml PBS(-) of the
HSCA-3 hybridoma was administered intraperitoneally
to BALB/c mice and in 1-2 weeks when the mouse ab-
domen had hypertrophied with the production of ascites
reaching a maximum, 10.0 ml of the ascites was har-
vested. After addition of an equal volume (10.0 ml) of
PBS(-) and, then, an equal volume (20.0 ml) of SAS so-
lution (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 am-
monium 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 centrif-
ugation (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 min-
utes, the precipitate was recovered and dissolved in 4.0
ml of PBS(-). The solution was dialyzed against 3L of
PBS(-) at 4 °C. Of 46.6 mg (4 ml as solution) of the an-
tibody purified by this ammonium sulfate isolation, about

10 mg was further purified using 2 ml of Protein G-Sepha-
rose (product of Amersham Pharmacia Biotech). After
the Protein 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 gly-
cine/HCl (pH 2.2). The protein concentration of the an-
tibody solution recovered using a Coomassie Brilliant
Blue Assay Kit (product of Nippon Bio-Rad Laborato-
ries) was 0.35 mg/ml or a total of 2.8 mg.

Example 2: Determination of the antibody's subclass

[0044] Using an ELISA technique, the immunoglobu-
lin class and subclass of the HSCA-3 antibody was de-
termined. For this purpose, a mouse hybridoma subtyp-
ing kit (product of Roche Diagnostics) was used. The
anti-mouse immunoglobulin (derived from sheep) was
diluted 500-fold with coating buffer (50 mM sodium car-
bonate buffer/0.01% sodium azide (pH 9.4-9.7), distrib-
uted in a 96-well flat-bottom plate, 50 µl per well, and
allowed to stand at 37 °C for 30 minutes. Then, the plate
was washed with 200 µl/well of wash solution (0.9% so-
dium chloride/0.1% Tween 20) twice. The plate was al-
lowed to stand in post-coating buffer (the peptide ob-
tained by the degradation of gelatin was dissolved with
Tris-HCl buffer and sodium chloride), 200 µl/well, at 37
°C for 15 minutes and, then, washed twice with 200 µl/
well of wash solution. Then, 50 µl/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 µl/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 µl/well. After standing for
30 minutes at 37 °C, the plate was washed twice with
200 µl/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 µl/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 µl/well, to stop the reac-
tion. The absorbance at 405 nm was measured for each
well of the plate with a spectrophotometer (U2000; Hi-
tachi, Ltd.).
[0045] The results were as follows. The positive con-
trol sample (IgG1, kappa chain) gave an absorbance at
405 nm of 1.422 for anti-mouse IgG, 2.525 for anti-
mouse IgG1, 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 neg-
ative control sample gave an absorbance at 405 nm of
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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 antibody gave
an absorbance at 405 nm of 1.737 for anti-mouse IgG,
2.550 for anti-mouse IgG1, 0.086 for anti-mouse IgG2a,
0.047 for anti-mouse IgG2b, 0.056 for anti-mouse IgG3,
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

[0046] From a culture of KG-1 cells in 15% FCS-RPMI
1640 medium, 5.0 x 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 polypro-
pylene tube (product of Falcon), suspended by adding
150 µl of PBS(-), and allowed to stand on ice. This sus-
pension was adjusted to 30 °C in an incubator prior to
using. To this tube, 50 µl of lactoperoxidase (product of
Sigma; dissolved in PBS(-) to 2 mg/ml) and 10 µl of 0.5
M phosphate buffer (about 3-4 ml of 0.5 M sodium dihy-
drogenphosphate was added to 1.95 ml of 0.5 M sodium
dihydrogenphosphate to make pH 7.0) were added. Fur-
ther, about 1 mCi equivalent of Na 125I (product of NEN;
low pH, total 2 mCi) was added and, without delay, 20
µl of aqueous hydrogen peroxide solution (30% hydro-
gen peroxide diluted 1, 000-fold with PBS (-)) was added
and mixed. The mixture was incubated at 30 °C for 4
minutes. Then, 20 µl of aqueous hydrogen peroxide so-
lution (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 min-
utes. Then, 5 ml of wash buffer cooled to 4 °C (0.02%
sodium azide/2 mM potassium iodide/PBS(-)) was add-
ed and, at room temperature, the whole was centrifuged
at 300G for 7 minutes. This washing procedure was re-
peated 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 cen-
trifuged at 300G for 10 minutes. The pellet obtained was
washed with 2 portions of wash buffer. To this centrifugal
pellet of Na 125I-labeled cells was added 0.5 ml Nonidet
P (NP) -40 buffer [NP-40 1 g, Tris-HCl 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 HCl, 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 supernatant was recov-
ered. Of this extract of Na 125I-labeled KG-1 cells (total
500 µl), a 80 µl portion was taken and 1.5 µg of HSCA-
3 antibody or 1.5 µg 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 buff-
er, 10 ml of NP-40 buffer was added to 10 ml of this Pro-
tein G-Sepharose, and a 20 µl portion was added to the
above KG-1 cell extract containing the antibody, fol-
lowed 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 discard-
ed. This washing procedure was repeated another 4
times. To this was added 30 µl of SDS-polyacrylamide
gel electrophoresis sample solvent buffer (150 mM
Tris-HCl (pH 6.8), 4% SDS, 14% glycerol), and a 15 µl
aliquot was subjected to SDS-polyacrylamide gel elec-
trophoresis. An SDS-polyacrylamide gel (10% polyacr-
ylamide gel) was prepared and the above 15 µl 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 µl
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 mi-
gration 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.
[0047] The CD34 (Class III) antibody shows a broad
band, reacting with a protein having a molecular weight
of 105-120 x 103. In contrast, HSCA-3 antibody reacted
with a protein having a molecular weight of about 110 x
103.

Example 4: Expression of HSCA-3 antigen in KG-1 cells

[0048] KG-1 cells, 1 x 105, were placed in 3 tubes and
respectively washed with 2 portions of PBS (-) (contain-
ing FCS 1%, sodium azide 0.01%). Then, the first tube
(A) was charged with IgG1-FITC antibody [FITC-labeled
IgG1 antibody (product of Immunotech)] and IgG1-PE
antibody [phycoerythrin (PE)-labeled IgG1 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 Im-
munotech), 0.5 µg each, followed by stirring and 30 min-
utes' standing on ice. Each tube was washed with 2 por-
tions of PBS(-) (containing FCS 1%, sodium azide
0.01%) and, then, propidium iodide (product of Sigma-
Aldrich Japan) was added at a final concentration of 10
µg/ml to stain the cells. The third tube (C) was charged
with 0.5 µg of HSCA-3 antibody and left standing on ice
for 30 minutes. After the tube was washed with 2 por-
tions of PBS(-) (containing FCS 1% and sodium azide
0.01%), 50 µl 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% add-
ed) once. Further, 50 µl of a 50-fold dilution of normal
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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, 0.5
µl 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 con-
centration of 10 µg/ml to stain the cells.
[0049] The stained cells were assayed with the flow
cytometer FACScan (manufactured by Becton Dickin-
son) at an exciting wavelength of 488 nm and a maxi-
mum fluorescent wavelength of 530 nm. The results are
presented in Fig. 2. In the view, (A), (B) and (C) repre-
sent the results corresponding to the above tubes (A),
(B) and (C), respectively.
[0050] 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 IgG1-PE antibody. The crossed lines are the
positive-negative 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 repre-
sents CD34 (Class III)+CD38-, the top right quadrant
represents CD34 (Class III)+CD38+, the top left quad-
rant represents CD34 (Class III)-CD38+, and the bottom
left quadrant represents CD38 (Class III)-CD38-. It is ap-
parent 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 an-
tibodies which would 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, respectively. As a result, like CD34
(Class III)-FITC antibody, these antibodies were capa-
ble of recognizing KG-1 cells.

Example 5: Expression of HSCA-3 antibody in
CD34+Jurkat cells

[0051] CD34+Jurkat cells, 1 x 105 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 µg each of IgG1-FITC antibody
and IgG1-PE antibody and the second tube (B) with 0.5
µg each of CD34 (Class III)-FITC antibody and
CD38-PE antibody, followed by stirring, and each tube
was allowed to stand on ice for 30 minutes. After wash-
ing twice with PBS (-) (FCS 1%, sodium azide 0.01%
added), propidium iodide (Sigma-Aldrich Japan) was
added at a final concentration of 10 µg/ml to stain the
cells. The third tube (C) was charged with 0.5 µg of
HSCA-3 antibody and allowed to stand on ice for 30 min-
utes. After washing twice with PBS (-) (FCS 1%, sodium
azide 0.01% added), 50 µl 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 µl 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 µg of CD38-PE antibody was add-
ed and the tube was allowed to stand on ice for 30 min-
utes. After washing twice with PBS(-) (FCS 1%, sodium
azide 0.01% added), propidium iodide was added at a
final concentration of 10 µg/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 correspond-
ing to the above tubes (A), (B) and (C), respectively.
[0052] 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 refer-
ence, 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 III)+. From Fig. 3 (C), it is apparent
that CD34+Jurkat cells are HSCA-3-. A similar experi-
ment was performed using 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 an-
tibody. As a result, like CD34 (Class III) -FITC antibody,
these antibodies were capable of recognizing CD34+Ju-
rkat cells.

Example 6: Expression of HSCA-3 antigen in various
cell lines

[0053] Using cell lines other than KG-1 cells and
CD34+Jurkat cells, namely (1) KU812, (2) KU812
(CD34+), (3) HEL, (4) Jurkat (CD2+CD34-), (5) MOLT14,
(6) MOLT4, (7) RAJI, (8) NALM6, (9) DAUDI, (10) K562,
(11) THP-1, (12) HL60, (13) U937 and (14) NS-1, the
staining with HSCA-3 antibody was carried out. To 1 x
105 cells each of the above cell lines, 0.5 µg of HSCA-
3 antibody was respectively added, and each system
was allowed to stand on ice for 30 minutes. After wash-
ing twice with PBS(-) (FCS 1%, sodium azide 0.01%
added), 50 µl of a 2,500-fold dilution of FITC-labeled an-
ti-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 µl of a 50-fold dilution of normal mouse se-
rum 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 concentration of 10 µg/ml to stain the
cells. The stained cells were assayed by flow cytometer
FACScan.
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[0054] The results were as follows.

(1) KU812 = +
(2) KU812 (CD34+) = ++
(3) HEL = +
(4) Jurkat (CD2+CD34-) = -
(5) MOLT14 = -
(6) MOLT4 = -
(7) RAJI = -
(8) NALM6 = -
(9) DAUDI = -
(10) K562 = -
(11) THP-1 = -
(12) HL60 = -
(13) U937 = -
(14) NS-1 = -

In the above list, ++ means strongly positive, + weekly
positive, - negative.
[0055] The cells showing a positive response to CD34
antibody was positive to HSCA-3 antibody, too. Consid-
ering this in conjunction with the results of Example 5,
the difference between CD34 antibody and HSCA-3 an-
tibody is that whereas CD34 antibody is able to recog-
nize CD34+Jurkat cells, HSCA-3 antibody does not rec-
ognize them.

Example 7: Labeling of HSCA-3 antibody with biotin-
hydrazide

[0056] 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
µl of 10% glycerol solution was added and after stirring
for 5 minutes, the whole was dialyzed against 0.1 M so-
dium acetate buffer (pH 5.5) at room temperature over-
night. Biotin-hydrazide powder was added at a final con-
centration 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 precipitate was discarded.
The supernatant was dialyzed against PBS (-) (supple-
mented 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 cord blood monocytes

[0057] Umbilical cord blood monocytes were pre-
pared 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 cord blood, a donation with informed
consent from Department 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 Te-
knika) 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
precipitate was suspended in 0.5 ml of 10% FCS/RPMI
1640 and adjusted to a cell number of about 1 x 107

cells/ml. To this was added 0.5 ml of a medium for frozen
storage (20% dimethyl sulfoxide (DMSO)/10% FCS-RP-
MI 1640) and the resulting suspension was stored fro-
zen in liquid nitrogen. This was thawed when needed,
washed with 15% FCS-RPMI 1640, and put to use.
[0058] Umbilical cord blood monocytes, 1 x 106 cells,
were distributed in 3 tubes. The first tube (A) was
charged with IgG1-FITC antibody and IgG2-PE anti-
body (product of Immunotech) and the second tube (B)
with CD34 (Class II)-FITC antibody (product of Immu-
notech) and CD34 (Class III)-PE antibody (product of
Immunotech), 0.5 µg each, and after stirring, each tube
was allowed to stand on ice for 30 minutes. After wash-
ing twice with PBS (-) (FCS 1%, sodium azide 0.01%
added), propidium iodide was added at a final concen-
tration of 10 µg/ml to stain the cells. The third tube (C)
was charged with 5 µg of HSCA-3 antibody labeled with
biotin-hydrazide and allowed to stand on ice for 30 min-
utes. After washing twice with PBS(-) (FCS 1%, sodium
azide 0.01% added), 1 µg of FITC-labeled avidin (prod-
uct of Becton Dickinson) 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% add-
ed), CD34 (Class III) -PE antibody was added, 0.5 µg
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 µg/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), re-
spectively.
[0059] 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. Referring to Fig. 4 (B), the ordinate
represents the fluorescent intensity of CD34 (Class III)
-PE antibody and the abscissa represents the fluores-
cent intensity of CD34 (Class II)-FITC antibody. As a re-
sult, neither a CD34 (Class II)+CD34 (Class III)--fraction
nor a CD34 (Class III)+CD34 (Class II)- fraction was de-
tected in the umbilical code blood monocytes. Referring
to Fig. 4 (C) , the ordinate represents the fluorescent in-
tensity of CD34 (Class III) -PE antibody and the abscis-
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sa represents the fluorescent intensity of HSCA-3 anti-
body (FITC-avidin conjugation). As a result, an HSCA-
3+CD34 (Class III)- fraction was found to exist in umbil-
ical code blood monocytes . Therefore, HSCA-3 anti-
body is considered to recognize an antigen different
from the antigen recognized by CD34 (Class III) anti-
body.

Claims

1. A monoclonal antibody
which recognizes human immature hemopoi-

etic 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 hav-
ing an accession number of FERM BP-8045.

4. The monoclonal antibody according to Claim 1 or 2
as produced by a hybridoma having an acces-

sion number of FERM BP-8045.

5. The antibody according to any of Claims 1 to 4,
which is fluorescent-labeled, radioisotope-la-

beled, or enzyme-labeled.

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 ac-
cording to Claim 1, 2, 3 or 4.

8. The immunoreactive fragment according to Claim 7,
which is fluorescent-labeled, radioisotope-la-

beled, or enzyme-labeled.

9. A solid support
comprising the immunoreactive fragment ac-

cording to Claims 7 or 8 as immobilized thereon.

10. A hybridoma
producing a monoclonal antibody
which recognizes human immature hemopoi-

etic 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 myelo-
ma cells.

13. An HSCA-3 antigen
which is a protein having a molecular weight

of about 110 x 103 and
occurs in human immature hemopoietic stem

cells.

14. A method of assaying the antigen according to
Claim 13,

which comprises using the antibody accord-
ing to Claim 5 or the immunoreactive fragment ac-
cording to Claim 8 in an immunoassay or flow cy-
tometry involving fluorescent labeling, radioisotope
labeling or enzyme labeling.

15. A method of isolating and purifying immature hemo-
poietic stem cells from human bone marrow cells,
umbilical code blood or blood enriched in human
hemopoietic stem cells by treatment with granulo-
cyte colony stimulating factor (G-CSF),

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