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ABSTRACT

Mouse myeloid leukern ic M1 cells are induced to differentiate
by various differentiation inducers. Activity for inhibition of induc
tion of differentiation of M1 cells (l-activity) has been found in

conditioned medium of variant M1 cell clones resistant to differ
entiation inducers, and this l-activity has been shown to be

closely associated with resistance of the cells to differentiation
inducers. In this work, the l-activity in the conditioned medium
of the resistant M1 cells was shown to bind to Carboxymethyl-
Sepharose CL-6B and to be eluted with 0.27-0.4 M NaCI. The
profile of gel filtration of l-activity from Sephadex G-200 indicated
considerable heterogeneity in molecules with l-activity; the ap
parent molecular range of the main l-activity was 60,000-80,000.
On chromatofocusing, the l-activity was eluted with Polybuffer
96-acetic acid at pH 8.8-9.0. The l-activity was inactivated by
treatment with trypsin or by heating at 75Â°Cfor 30 min. There

fore, the main l-activity seemed to be due to a basic protein(s).

INTRODUCTION

M1 cells, established from an SL mouse, are myeloid leukemia
cells that can be induced by various inducers to differentiate into
forms that are functionally and morphologically similar to mac
rophages and granulocytes (1-4). We isolated resistant M1 cells

that could not be induced to differentiate into mature cells from
parent M1 cells sensitive to differentiation inducers. There was
no detectable difference between the sensitive and resistant
cells in their tumor-related surface antigen, cell morphology, in
vitro proliferation rate, or agglutinabilities with some lectins (5-

7). However, the resistant cells were much more leukemogenic
than the sensitive ones, and the survival time of syngeneic mice
inoculated with the resistant cells was less than that of mice
inoculated with the sensitive cells. We previously found l-activity3

in a cell lysate and CM of the resistant M1 cells, but not of the
sensitive M1 cells (2, 8). The production of l-activity was sup

pressed by treatment of the resistant cells with a low concentra
tion of actinomycin D, and actinomycin D-treated resistant cells

showed sensitivity to differentiation inducers (2, 9,10).
In this work, we examined the nature of the l-activity associ

ated with resistance of M1 cells to differentiation inducers and
with their higher leukemogenicity than that of the sensitive parent
M1 cells.
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MATERIALS AND METHODS

Cells and Cell Culture. The M1 Å“il line was establishedfrom a
spontaneous myeloid leukemia in an SL strain mouse (3). Sensitive M1
clones S-1 and S-2 cells could be induced to differentiate into macro
phages and granulocytes by treatment with a differentiation inducer,
dexamethasone, whereas resistant M1 clone R-1 cells could not be
induced to differentiate even by a high concentrationof the inducer (8).
The cells were cultured in Eagle's minimalessential medium with twice

the normalconcentrationsof aminoacidsand vitaminsandsupplemented
with 10% heat-inactivatedcalf serum in a humidifiedatmosphereof 5%
CO2in air at 37Â°C.

Assay of Cell Differentiation.M1 (done S-1)cellswere treatedwith
a differentiationinducer(dexamethasone)for 2 days,andtheir phagocytic
activity was measured as a marker of differentiation. The cells were
incubated for 4 h with a suspensionof polystyrenelatex particles (0.2%
in serum-free medium; average diameter, 1 pm; Dow Chemical Co.,
Indianapolis,IN).The percentageof phagocyticcells among at least 200
viablecells was calculatedas described previously(9).

Preparationof l-Activity.R-1 andS-2 cells(5 x to'/mi) werecultured

for 2 days, and then their CM was collected and centrifuged. The
supernatantwas treated with 50% saturation of ammoniumsulfate, and
the precipitate was dialyzed against PBS and used as material with I-
activity.

Assayof l-Activity.S-1 cellswereculturedfor2 daysinthepresence
of dexamethasonewith or without the test preparation.The ability of the
preparation to inhibit the induction by dexamethasone of phagocytic
activity of S-1 cells was measured,and the l-activity was calculated as
the percentageof inhibitionas reported previously(8).

Isolationof Material with l-Activityfrom the CM of Resistant M1
Cells. ConcentratedCM of R-1 cellswas dialyzedagainst0.14 M NaCI
in 0.05 Msodium acetate buffer, pH 5.3, and applied to a column (1.9 x
32 cm) of CM-Sepharose CL-6B equilibrated with the same buffer at
4Â°C.The column was washed with the starting buffer, and then material
was eluted with a lineargradient of 0.14-0.60 MNaCI in 0.05 M sodium
acetate buffer, pH 5.3. The absorbanceat 280 nm and ionic strength of
each fraction were determined. Fractions were collected, concentrated,
and dialyzed against PBS before assay of their l-activity. Fractions with
l-activity were applied to a Sephadex G-200 gel filtration column (1.9 x
86 cm), and materialwas eluted with PBS. The molecularmarkers used
were aldolase (M, 158,000), hen egg ovalbumin (M, 45,000), and cyto-
chrome e (M, 12,500),obtained as calibration proteins for chromatogra-
phy, from BoehringerMannheimGmbH. Fractions (Nos. 21-26 and 29-
34) from Sephadex G-200 were pooled, concentrated, dialyzed against
ethanolamineacetate buffer (0.025 M, pH 9.5), and then applied to a
chromatofocusing column (0.9 x 8.5-cm column; PBE 94; Pharmacia
Fine Chemicals, Sweden) equilibrated with the ethanolamine acetate
buffer. Materialwas eluted with Polybuffer96-acetic acid (pH 6.0, Phar
macia FineChemicals),and the absorbanceat 280 nm, pH, and l-activity
of each fraction were determined.

Enzymatic Digestion. Materialwith l-activityelutedfrom Sephadex
G-200 (1 ml) was incubated with insoluble trypsin (1 mg/ml), pancreatic
RNase (0.5 mg/ml), lipase (0.5 mg/ml), or mixed glycosidases (0.5 mg/
ml) at 37Â°Cfor 2 h, and then 25-50 nl of the mixtures were assayedfor
l-activity. As controls, the enzymes were incubated with PBS. At the
concentrationsused, these enzymeshad no apparenteffect on M1 cells.
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The insoluble trypsin was removed by filtration through a 0.45-^m

Millipore filter membrane. Mixed glycosidases from Charonia lampas
were obtained from Seikagaku Kogyo Co. Ltd., Japan, and other en
zymes were from Sigma Chemical Co., St. Louis, MO. Mixed glycosi
dases are a mixture of a- and ,-i-mannosidases, a- and 0-glucosidases,

Â«-and /3-galactosidases, a- and /3-W-acetylglucosaminidases, a-t-fucos-
idase, /-(-W-acetylgalactosaminidase, and /3-xylosidases.

Periodate Oxidation. Material with l-activity eluted from Sephadex G-

200 (1 ml) was incubated with 20 Â¿tlof 0.01 M potassium periodate in
0.1 M sodium acetate-HCI, pH 5.0, in the dark for 5 h at 4Â°C.The reaction

was stopped by addition of 100 n\ of 50% sucrose, and the oxidized
preparation was dialyzed against PBS (11).

Subcellular Fractionation. R-1 cells (5 x 105/ml) were cultured in

normal growth medium for 2 days. Then the cells were collected, washed
3 times with PBS, and suspended (10"/2 ml) in 20 mw Tris-HCI buffer

(pH 7.4). The homogenate was centrifugea at 800 x g for 10 min, and
the pellet was resuspended in the same buffer, sonicated, and used as
a crude nuclear fraction. The supernatant fraction was centrifuged at
105,000 x g for 60 min, and the resulting pellet was resuspended in the
same buffer and used as a membrane fraction, while the supernatant
was used as a soluble fraction. Of the total protein in the cell homogenate,
22% was recovered in the crude nuclear fraction, 6% in the membrane
fraction, and 72% in the soluble fraction.

Basic Proteins and Polypeptides. Calf thymus histones, human milk
lactoferrin, poly-L-arginine (hydrochloride), and poly-L-lysine (hydrobro-
mide) were obtained from Sigma Chemical Co., St. Louis, MO. L-Arginine

(monohydrochloride) was obtained from Wako Chemical Co. Ltd., Japan.
The histones used and their percentages by weight of lysine and arginine
were as follows: H3 (lysine, 9.4%; arginine, 14.2%); H2A (11.8%, 17.6%);
and H2B (11.8%, 5.6%). The lactoferrin used contains approximately 0.4
bound iron per mol.

RESULTS

Biological Characterization of I-Activity in CM of R-1 Cells.

There was no significant difference in the in vitro proliferation
rates of R-1 cells and S-2 cells. However, l-activity was detected
only in the CM of R-1 cells, not in that of S-2 cells. First, we tried
to fractionate the l-activity in the CM. For this, R-1 cells (5 x
10s/ml) were cultured for 2 days in the presence of 2% serum.

The CM was harvested and treated with 50% saturation of
ammonium sulfate, and the precipitate was dialyzed against 0.14
M NaCI in 0.05 M sodium acetate buffer, pH 5.3. Then it was
subjected to CM-Sepharose CL-6B Â¡onexchange chromatogra-
phy. As shown in Chart 1, most of the l-activity was eluted with
buffer containing 0.27-0.4 M NaCI. These results were obtained

from 4 different experiments, and a typical example was pre
sented in Chart 1.

Fractions with l-activity were pooled, concentrated, dialyzed
against PBS, and subjected to Sephadex G-200 gel filtration.
The elution profile of l-activity on Sephadex G-200 was hetero

geneous (Chart 2, left). The heterogeneity detected could be
reproduced on 7 different occasions, and a typical example was
cited in Chart 2. Fractions with l-activity were pooled as Fractions
I-IV.

Results on the characterization of l-activity in each fraction are
summarized in Table 1. The l-activity in Fraction I from the void

volume of the column was inactivated by treatment with trypsin,
mixed glycosidases, or periodate, but not by treatment with
RNase or lipase or by heating at 75Â°Cfor 30 min. The l-activities

in Fractions II and IV were inactivated by treatment with trypsin
but stable on other treatments. The l-activity in Fraction III was

inactivated by treatment with trypsin or by heating, but stable

0 20 40 60 80 100 120 140 Â«0
Fraction number

Chart 1. Elution profile of l-activity of the CM of R-1 cells from CM-Sepharose
CL-6B. R-1 cells (5 x I0*/ml) were cultured for 2 days in the presence of 2%

serum. The CM was harvested and treated with 50% saturation of ammonium
sulfate. The precipitate was dialyzed and applied to CM-Sepharose CL-6B ^, I
activity; , absorbance at 280 nm; Iâ€”I,materials pooled for chromatography
on Sephadex G-200. Dexamethasone was used as a differentiation inducer. The
phagocytic activity of the control was 39.0%. These results were obtained from 4
different experiments, and a typical example was presented.
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Chart 2. Elution profiles of l-activity in the CM of R-1 (left) and S-2 (right) cells
on Sephadex G-200. The main fractions of l-activity from the CM-Sepharose CL-
66 column (Chart 1) were pooled, concentrated (3.5x), dialyzed, and applied to
Sephadex G-200. Fractions with l-activity were pooled as Fractions I-IV. The
heterogeneity of l-activity could be reproduced on 7 different experiments, and a
typical example was cited. Dexamethasone was used as a differentiation inducer.
The phagocytic activity of the control was 32.0%. â€¢,l-activity; , absorbance
at 280 nm. Arrows show the positions of elution of the reference substances
atÃ³olase(Aid, M, 158,000), ovalbumin (Ova, M, 45,000), and cytochrome c (Cyt, M,
12,500).

on other treatments. The apparent molecular weights of mate
rials in each fraction, estimated by Sephadex G-200 gel filtration,

are shown in Table 1. These partially purified fractions could
neither increase nor decrease proliferation of the target S-1 cells
under the condition that the l-activities were fully expressed (data

not shown).
As described above, there was a marked heterogeneity of I-

activity in CM of R-1 cells on Sephadex G-200 gel filtration.
Therefore, to examine the l-activity which is well associated with
resistance of R-1 cells to differentiation inducers, the CM of S-2
cells was assayed for l-activity under the same conditions.
Scarcely any l-activity was detected even in concentrated CM
(Chart 3). When the CM of S-2 cells was applied to a CM-
Sepharose CL-6B column, some l-activity was eluted with 0.27-
0.4 M NaCI, but much less than that of the CM of R-1 cells. We
compared the l-activity in the eluates from a CM-Sepharose CL-
6B column of the CM of R-1 cells with that of the CM of S-2
cells. For expression of 40% l-activity, the amount (/ig of protein
per ml) of the eluate from CM of S-2 cells required was 50 times
more than that of R-1 cells (Chart 3).

The fraction of l-activity from S-2 cells eluted from CM-Seph-
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Table 1
Characterizationof l-activity in fractions obtained by SephadexG-200 gel filtration

Relative l-activity (%)

Fraction I Fraction II Fraction III Fraction IV
Untreated*Enzyme

treatmentTrypsinMixed

glycosidasesRNaseUpasePeriodate

oxidationHeating
at 75Â°C,30minMolecular

weight''pi
(pH)9100

Â±30"o";0e83

Â±2090
Â±3450
Â±18Â°88

Â±15>200,000ND'100

Â±3050

Â±13Â°81

Â±13110Â±1772

Â±36121
Â±30116Â±18140,000-180.0008.2-8.5100

Â±2115Â±6C77

Â±12100
Â±1687

Â±7105
Â±328Â±16C60,000-80,0008.8-9.0100+10Oc83

Â±2593
Â±12100
Â±30102
Â±15148

Â±1520,000-40,000ND

* S-1 cells were treated (or 2 days with 10~'-10~* M dexamethasone with or without the test fraction. The

phagocy tic activity of S-1 cells treated with dexamethasone was 60-80%. The (-activities of untreated Fractions
I-IV were 40 Â±14%, 43 Â±19%, 66 Â±7%, and 48 Â±5%, respectively.

6 Mean Â±SO.
c Significantlydifferent from control (P < 0.01).
'' Molecularweight was determined by Sephadex G-200 gel filtration.
8 The pi of material with l-activity was determined by chromatofocusmg.

ND, not determined.
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Chart 3. Comparison of l-activities of R-1 cells and S-2 cells. Fractions of CM
with l-activity from R-1 (â€¢)or S-2 (O)cells treated with 50% saturationof ammonium
sulfate. Fractions with l-activity (Chart 1) from the CM of R-1 (A) or S-2 (A) cells
eluted from CM-Sepharose CL-6B. Less protein from the CM of R-1 cells than
from that of S-2 cells (1/50) was required for 40% l-activity. The scale of the
abscissa is logarithm. The phagocytic activity of the control was 31.0%. Points,
averages for 4 independentsamples; oars. SO.

arose was applied to a Sephadex G-200 column (Chart 2, right).
l-activity from R-1 cells was eluted in Fractions II and III, but
scarcely any activity was detected in the same fractions from S-

2 cells. Therefore, we further fractionated Fractions II and III by
Chromatofocusing. On Chromatofocusing, the apparent isoelec-
tric points of Fractions II and III with l-activity were pH 8.2-8.5
and pH 8.8-9.0, respectively (Chart 4). The results indicated that
the l-activity in the CM was due to a basic protein(s). The
purification of the fractions with l-activity is summarized in Table

2.
We previously reported that some basic proteins and polypep-

tides inhibited the induction of differentiation of M1 cells (12,13).
Therefore, we tested the l-activities of some basic polypeptides
and proteins, and results are summarized in Table 3. l-activity

was observed with histones from calf thymus (H2A, H2B, and
H3) at concentrations of 50-100 pg/ml, poly-L-arginine and poly-
L-lysine at concentrations of 10-25 pg/ml, and L-arginine at
concentrations of 500-5000 ^g/ml. However, other basic pro

teins, such as calf thymus histone H1, salmon protamine, and
human urine urokinase, did not inhibit the differentiation of M1
cells (data not shown). Human lactoferrin (0.4 bound iron per
mol) at a very low concentration (0.1-10 ng/ml) also exhibited I-
activity. Fraction III from the CM of R-1 cells exhibited l-activity
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Chart4. Chromatofocusingof l-activity in Fraction II (left)and Fraction III Ifight).
The l-activities in Fractions II and III from Sephadex G-200 (Chart 2, /eft) were
pooled, concentrated (2.8x), dialyzed, and subjected to Chromatofocusing.Dexa
methasone was used as a differentiation inducer. The phagocytic activity of the
control was 43.8%. â€¢,l-activity; , absorbance at 280 nm. The materials
which were not eluted with the buffer at pH 6.0-9.5 were eluted with 1 M NaCI
(arrow). The results were obtained from 3 different experiments, and a typical
example was presented.

Table 2
Purification of l-activity

Specific activity
Volume Protein (units/mg Purification

Procedure (ml) (mg/ml)a protein) (n-fokJ)

CM of R-1cells0-50%
AmmoniumsulfateprecipitationCM-Sepharose

chroma-tographySephadex

G-200 gel filtra
tionFraction
IIFraction

IIIChromatofocusingFraction

IIFraction
III11,0001501052382381192181.2028.91.600.1650.0350.026C0.018Â°8.3153906.2

X1032.8x10*3.8

x1045.7
x 10411.8216746337345736867

8 Protein was determined by the method of Lowry ef al. (17).
One unit of l-activity inhibited 50% of the induction of phagocytic S-1 cells by

dexamethasone.
c Protein was determinedfrom the absorbanceat 280 nm.

at 35 ng/ml. These results in Table 3 were obtained from 3-4

different experiments, and a typical example was presented.
These materials with l-activity could not affect the proliferation
of target S-1 cells at the concentrations used (data not shown).
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Table 3
Inhibition of differentiation of Mi cells by some basic proteins

SubstancePoly-L-argininePoly-L-lysineHistoriesH2AH2BH3ArginineLactoferrinFraction

IIIMr13,90026.00014,00013,80015,300174.2177,00060,000-80,000pl10.511.011.010.768.2-9.28.8-9.0Concentration12.5-25

kg/ml)10-2050-10050-10050-100500-5,0000.1-8(ng/ml)35(ng/ml)l-activity

(%)56-7756-6552-6137-4856-658030-5050

60

(O
' 20

20
Protei n

40 60
(pg/rnl )

Charts. Subcellular distribution of l-activity in R-1 cells. R-1 cells (10*/2 ml)

were fractionated into a crude nuclear fraction, a membrane fraction, and cytosol
fraction (see "Materials and Methods"). The phagocytic activity of the control was

40.3%. O, crude nuclear fraction; â€¢,membrane fraction; A, cytosol fraction. Points,
averages for 2 independent samples; bars, SE.

Subcellular Distribution of l-activity in R-1 Cells. R-1 cells

(5 x K^/ml) were cultured for 2 days in normal growth medium.
A homogenate of the R-1 cells (10^/2 ml) was fractionated into

a crude nuclear fraction, membrane fraction, and cytosol fraction.
As shown in Chart 5, the membrane fraction had the highest
specific activity (l-actÂ¡vÂ¡ty//Â¿gprotein). On treatment of R-1 cells
with actinomycin D (5 ng/ml) for 2 days, the l-activity in their

membrane fraction was lost, and the cells developed sensitivity
to the differentiation inducer. Thus the l-activity in the membrane
fraction was associated with resistance of the R-1 cells to the
inducer. The l-activity in the membrane fraction was inactivated
by treatment with protease. No l-activity was detected in the
total cellular lipid fraction extracted from R-1 cells with chloro-
form-methanol (data not shown).

DISCUSSION

Mouse myeloid leukemic M1 cells were induced to differentiate
by differentiation inducers. From the parent M1 cells, we isolated
resistant M1 cells (R-1 cells) that could not be induced to
differentiate into mature cells. These R-1 cells were much more
leukemogenic than the parent M1 cells, and their higher leuke-

mogenicity was closely associated with resistance to differentia
tion inducer (5). The resistance of R-1 cells was associated with
the presence of l-activity in their CM and in a cell lysate. In this
work, we fractionated and characterized the material with I-
activity from the R-1 cells.

Materials with l-activity in the CM of R-1 cells were precipitated

with 50% saturation of ammonium sulfate and were bound to

CM-Sepharose CL-6B and eluted with 0.27-0.4 M NaCI. The
elution profile of l-activity on gel filtration of Sephadex G-200
was heterogeneous (Chart 2, Fractions I-IV). Although the rela
tion between the l-activities in these fractions is unknown, there
are some differences in sensitivity of the l-activities in these

fractions to mixed glycosidases, periodate, trypsin, and heating
(Table 2).

l-activity in Fraction I of very high molecular weight was

inactivated by trypsin, mixed glycosidases, and periodate. Some
properties of the l-activity in Fraction I are similar to the compo

nent of calf serum that inhibits the induction of differentiation of
M1 cells (14). However, unlike the calf serum component, the I-
activity in Fraction I was inactivated by mixed glycosidases. I-
activity in Fraction IV was inactivated by trypsin. These l-activities
were also detected in Fractions I and IV of the CM of S-2 cells

(Chart 2, right). It remains to be examined whether the same
molecule is involved in the l-activities in Fractions I and IV of the
CMs of S-2 cells and R-1 cells.

l-activity in Fraction II was inactivated by treatment with tryp
sin, while l-activity in Fraction III was inactivated by treatment
with trypsin or heating. The l-activities in these fractions were
not detected in Fractions II and III of the CM of S-2 cells (Chart
2, right). Therefore, these l-activities in Fractions II and III of CM
of R-1 cells are associated with expression of the resistance of
R-1 cells to differentiation inducer.

We are going to further characterize the l-activity in Fraction
III, because (a) the specific activity (l-activity/mg of protein) of

Fraction III is higher than those of Fractions I and II; (b) concen
tration of the l-activity in Fraction IV is very difficult; (c) the I-

activity in Fraction III is not detected in Fraction III of the CM of
S-2 cells; and (d) the properties of the l-activity in Fraction III are
similar to those of the original CM of R-1 cells (8).

The CM of S-2 cells had l-activity after CM-Sepharose CL-6B
column chromatography, although the l-activity was not detected
in the original CM (Chart 3). The l-activity in CM of S-2 cells after
CM-Sepharose CL-6B column chromatography was lower (1/50)
than that in CM of R-1 cells. The l-activity in CM of S-2 cells
could be detectable after the CM-Sepharose CL-6B column
chromatography, since the l-activity was concentrated by about
200-fold by this procedure (Table 3). These results suggest that
the S-2 cells also produce a low level of l-activity. However, it is
unknown whether the l-activity of S-2 cells is the same as that
of R-1 cells.

We have reported previously that the CM of R-1 cells has I-

activity against other parameters of differentiation besides inhi
bition of induction by dexamethasone or other proteinous induc
ers of phagocytic activity in S-1 cells (8). Since there was a
heterogeneity of l-activity in the CM of R-1 cells (Chart 2), it

would be interesting if these different fractions demonstrated the
l-activities against different measures of differentiation. These
different fractions with l-activity (Fractions I-IV) did not affect the
proliferation of target S-1 cells under the condition that the I-

activities were fully exerted.
As calculated from the data in Table 2, the recovery value of

the l-activity after the Sephadex G-200 gel filtration is over 200%.
Why such high recovery of the l-activity is obtained is not known.

However, 2 possibilities can be considered: (a) some inhibitory
activitÃ©swhich can suppress the l-activity are separated from I-
activity by Sephadex G-200 gel filtration or (o) l-activity, which
has different properties (such as heat stability) from l-activity in
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the original CM of R-1 cells, is concentrated after the gel filtration.

As shown in Table 3, some basic proteins inhibited the induc
tion of differentiation of M1 cells. Human lactofemn (0.4 bound
iron per mol) inhibited the differentiation at low concentrations.
It remains to be examined whether the iron-saturated and iron-
depleted lactoferrin work equally well. Human transferrin is mo-

lecularly and biochemically similar to lactoferrin but is not basic
protein. Since transferrin is one of the essential growth factors
for M1 cells, it is interesting to examine its effect on differentiation
of M1 cells. In preliminary experiments, human transferrin (iron
free) did not inhibit the induction of differentiation of M1 cells at
0.05-50 Mg/ml. The mechanisms of the effects of these basic

proteins with activity to inhibit differentiation of M1 cells are
unknown. Studies are required on whether the material with I-
activity in the CM of R-1 cells is structurally related to the basic

proteins.
The l-activity was present not only in the CM but also in a

lysate of R-1 cells. The l-activity in the cell lysate was mainly
found in the membrane fraction of R-1 cells (Chart 5), and this I-

activity in the membrane fraction was also associated with
resistance of R-1 cells to differentiation inducers. It will be
interesting to examine whether the l-activity in the membrane
fraction is related to the l-activity in the CM of R-1 cells.

The CM of R-1 cells also contains materials that inhibit induc

tion of colony formation of normal bone marrow cells by the
colony-stimulating factor (15, 16). Preliminary studies showed
that the (-activities in Fractions II and III (Chart 2) obtained in this

work also inhibited colony formation of normal bone marrow cells
(data not shown). It remains to be examined whether the same
molecule is involved in the mechanisms of regulation of growth
and differentiation of both leukemic cells and normal hemato-

poietic progenitor cells.
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