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In order to define the possible role of the MDM2 gene in the pathogenesis of human leukemia, the expression of MDM?2
protein was examined in samples of fixed-permeabilized peripheral blood (PB) or bone marrow (BM) cells of leukemic
patients by using flow cytometry. The present study showed, that normal PB and BM cells expressed low levels of MDM2.
Overexpression of this protein was more frequently found in leukemic cells, namely in samples of patients with advanced,
than those in incipient clinical stage of disease at examination. Of the 34 leukemias tested in our laboratory 24 (70%)
showed abnormal expression of the MDM2 protein. This include 8/12 (66%) ALL, 10/13 (76% ) B-CLL, and 6/9 (66%)
AML. Since MDM2 and p53 are functionally related and overexpression of MDM?2 can abrogate wild (wt)-p53 tumor
suppressive function, we examined simultaneously with MDM2 protein expression also the expression of both wt-p53 and
mutant (mt)-p53 with two MoAbs (Ab5 and Pab240). As measured by flow cytometry only a small part of the observed wt-
p53 protein was in true wt-conformation (Ab5+), while most was in mt-conformation (Pab240+), which could mean, that
most of the p53 protein in the cells was not functional, as in its usual role as a suppressor of the cell cycle. The MDM?2 positive
cases were negative for p53 (Pab240-) in hematopoietic cells of patients with B- and T-ALL at diagnosis and in relapsed
disease. Samples of patients in remission with immunophenotype of normal cells were p53 and MDM2 negative. The
expression of Ki67 antigen a nuclear protein associated with cell proliferation was used to verify the proliferative activity of
the leukemic cells. Results of the two-color flow cytometric assay, which allows better definition of pathologic cell popula-
tions and nuclear fluorescence data for p53, MDM2 or Ki67 on a population of cells expressing only a given surface blast
marker, confirmed their coexpression in the same cell.

Our preliminary results supported the view that the expression of p53 is very probably involved in the regulation of
leukemic hematopoiesis and that the inhibition of p53 expression could modulate the proliferation of leukemic cells. It
appears, that MDM?2 overexpression, which may be p53-dependent, or also pS3-independent plays an important role in
leukemogenesis and/or disease progression.
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Inactivation by mutations is the most commonly detected
abnormality in the p53 tumor suppressor gene. The MDM?2
oncogene encodes a 90 kilodalton nuclear phosphoprotein
thatis induced by wild type (wt) p53 after DNA damage and
inactivates p53 function, functioning as a p53 negative feed-
back regulator [1, 4, 8, 17]. Therefore, MDM2 may function
both to enhance cell survival and to induce cell proliferation
[22]. Although p53 alterations are common in human solid
tumors, they are infrequent in hematological malignancies
[19, 21]. Conversely, overexpression of MDM2 protein is
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frequently observed in hematological malignancies, parti-
cularly in patients with poor prognosis and advanced dis-
ease [3, 9, 10, 22, 26, 28, 29]. Importantly, MDM?2
overexpression is not always related to alterations of p53,
suggesting that MDM2 can impact on the growth and survi-
val of tumor cells independent of p53 [15, 21, 23]. Although
considerable attention has been focused on the structural
changes in p53 and their biological consequences, the func-
tional significance of MDM?2 overexpression in human can-
cers is not well understood.

We have previously documented overexpression of pS3
protein in some leukemia cells by flow cytometry [12, 13].
The present study may contribute to elucidation of some
alternative mechanisms to p53 mutation for their functional
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inactivation. We examined p53 and MDM2 proteins simul-
taneously in the same sample of peripheral blood (PB) and/
or bone marrow (BM) cells of patients with hematological
malignancies, to asses their possible role in leukemogenesis.

Material and methods

Patients and cells. Peripheral blood (PB) and/or bone
marrow (BM) samples from 14 healthy individuals which
were observed for suspection of malignancy that was not
proved and 35 patients (both children and adults) were used
for detection of pS3, MDM?2 and Ki67 expression by flow
cytometry. The mononuclear cell fraction was isolated by
a standard density gradient centrifugation technique at
a density of 1.077 g/ml. On the basis of immunological mar-
ker analysis of cells 10 patients were defined as early B-
lymphoblastic leukemia (B-ALL), two as T-acute lympho-
blastic leukemia (T-ALL), 14 patients were diagnosed as B-
cell chronic lymphocytic leukemia (B-CLL) and 9 cases
were classified as acute myeloid leukemia (AML).

Monoclonal antibodies (MoAbs). Immunophenotype
analyses were carried out by flow cytometry using MoAbs
against T-cell (CD1, CD2, CD3, CD4, CD5, CD7, CDS), B-
cell (CD10, CD19, CD20, CD23) myeloid differentiation
antigens (CD11b, CD13, CD14, CD15, CD33, CD65,
MPO) and MoAbs against non-lineage restricted molecules
(CD45, HLADR, CD34, CD38, CD71). MoAbs were pur-
chased from Immunotech (Marseille, France) or Becton
Dickinson (Mountain View, CA, USA). To estimate p53
protein expression two MoAbs were used: the antibody
ADbS5 (clone Pab1620) and Ab3 (clone Pab240). The first
being purchased from Oncogene Research Products/Cal-
biochem (Cambridge, MA, USA) and the second one from
Immunotech (Marseille, France). Anti-MDM2 (D-12)
mouse monoclonal IgG1 antibody (Santa Cruz Biotechnol-
ogy, Santa Cruz, CA) and anti-Ki67 (Serotec, Oxford, UK)
were also used. Mouse MoAbs of IgG1 or IgG2a isotypes,
which were used as negative controls in the flow cytometric
assay and fluorescein-isothiocyanate (FITC)- conjugated
goat anti-mouse F(ab), fragments as second antibody in
indirect immunofluorescence assay with unlabeled MoAbs,
were obtained from Immunotech (Marseille, France).

Surface and intracellular antigen immunostaining. The
surface membrane markers on intact cells and nuclear/or
cytoplasmic markers on fixed, permeabilized cells were de-
termined by standard procedures for direct or indirect im-
munofluorescence assay [2]. When analyzed by flow
cytometry the p53 protein keeps its native, non denatured
form. Method of cell fixation by paraformaldehyde (PFA)
(Sigma, St.Louis, USA) and permeabilization by methanol
for their intracellular detection have been previously de-
scribed in detail [12, 13]. Briefly, 1-2 x10° cells in 50 ul
phosphate buffered saline (PBS) was mixed with 450 ul of

0.5% PFA solutionin PBS and incubated at 37 °Cfor 10 min.
Then the cells were cooled at 4 °C for 10 min and mixed with
500 ul of cold methanol and incubated at 4 °C for 30 min. The
cells were washed twice with PBS. For the intracellular de-
tection of MDM?2 and Ki67 fixation/permeabilization meth-
od modified according to Dracu at al [7] was used. It
employs 1% PFA and 0.25% saponin (both Sigma, St.
Louis, USA). The permeabilized cells were incubated for
15 min at room temperature with one of the mouse anti-
human p53, anti-MDM2 or anti-Ki67 monoclonal antibo-
dies or with a non-specific mouse isotype control. The anti-
body treated cells were washed twice with PBS and
incubated with FITC-conjugated goat anti-mouse F(ab),
fragments for 15 min. The cells were then washed twice with
PBS and analyzed using a flow cytometer. In dual-color
experiments cells were first stained for membrane antigens
using phycoerythrin (PE) labeled MoAbs before their fixa-
tion and permeabilization.

Flow cytometric analysis. Flow cytometric analysis was
performed on a Epics Altra flow cytometer (Beckman
Coulter, USA). At least 10 000 cells were analyzed in each
sample. Results were expressed as percentage of positively
labeled cells. Percentage of positivity was determined in the
gate of pathologic population, or in remission samples in
appropriate gates lymphoid or myeloid, respectively. Data
were analyzed using WinMDI version 2.8 software (Scripps
Research Institute, USA). Those cases with more than 20%
reactive cells were considered to be positive for the respec-
tive antibody.

Results

PB and/or BM samples of normal and leukemic cells
were studied for the expression of MDM?2, p53 and Ki67
proteins. We developed a flow cytometric assay to evaluate
the nuclear expression of MDM2 protein. Their relatively
low levels in normal hematopoietic cells in peripheral blood
and bone marrow are generally undetectable by flow cyto-
metric analysis. Of the 34 leukemias tested in our laboratory
by flow cytometry 24 (70% ) showed abnormal accumula-
tion of the MDM?2 protein. These include 8/12 (66% ) ALL,
10/13 (76%) CLL and 6/9 (71%) AML. Our preliminary
results indicate, that overexpression of MDM?2 protein
was found significantly more frequently in patients with
advanced than those in incipient clinical stage of disease
at examination (Tab. 2). To asses the role of MDM2 protein
in leukemogenesis, all cases were evaluated for MDM?2 and
p53 proteins expression simultaneously. Two monoclonal
mouse anti-human antibodies were used in the flow cy-
tometer analyses to detect p53 expression. The antibody
ADS (clone Pab1620) recognizes only the wt-p53 protein,
whereas Ab3 (clone Pab240) detects only mutated form of
the p53 protein. The mutated p53 protein recognized by
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Table 1. Flow cytometric expression of p53, MDM2 and Ki67 proteins in PB or BM cells of patients with early B-ALL at diagnosis, remission and relapse of

disease and two patients with T-ALL at diagnosis

Patient Immunophenotype Disease stage Expression (%)

No ADb5 Pab240 MDM2 Ki67

B-ALL (early B-phenotype)

1 PB HLADR,CD19,CD34,CD38 diagnosis 3 2 60 55

2 BM  HLADR,CD19,CD10,CD34 diagnosis 3 2 65 20

3 PB HLADR,CD19,CD10,CD34 diagnosis 3 16 49 nt

4 PB HLADR,CD19,CD10,CD34 relapse 0 13 29 2
BM  HLADR,CD19,CD10,CD34 relapse 0 5 57 25

5 BM no blast markers remission 0 1 4 0

6 BM no blast markers remission 0 4 7 0

7 BM no blast markers remission 0 2 0 0

8 BM no blast markers remission 0 3 5 3

9 BM HLADR,CD19,CD10(63%) after therapy 0 29 21 3

10 BM  HLADR,CD19,CD10(45%) after therapy 0 2 38 3

T-ALL

11 PB CD10,CD4,CD8,CD7,CD3- diagnosis 1 55 42
BM  CD10,CD4,CD8,CD7,CD5,CD1,CD38,CD71,cCD3, TdT diagnosis 2 1 56 46

12 PK CD2,CD4,CD5,CD7,CD10 diagnosis 2 1 65 0

Controls mean of 14 PB 040 241 241 +0

BM 0+0 442 242 1+1

nt - not tested, " — +S.E.

Table 2. p53, MDM2 and Ki67 proteins expression in cells of B-CLL patients at different stages of disease at diagnosis and after therapy

Patient Immunophenotype Disease stage Expression (%)

No AbS Pab240 MDM2 Ki67

1 PB HLADR,CD19,CD20,CD5 incipient 0 32 22

2 PB HLADR,CD19,CD20,CD5.K incipient 1 13 22 15

3 PB HLADR,CD19,CD20,CD5.K incipient 2 nt nt

4 PB HLADR,CD19,CD20,CD5 incipient nt nt 24 20

5 PB HLADR,CD19,CD20,CD5 advanced nt nt 13 4

6 BM  HLADR,CD19,CD20,CD5 advanced 25 45 62 nt

7 PB HLADR,CD19,CD20,CD5.K advanced 9 62 64 nt

8 PB HLADR,CD19,CD20,CD5 advanced nt nt 53 58

9 PB HLADR,CD19,CD20,CD5.K advanced 4 50 35 65

10 PB HLADR,CD19,CD23,CD5 advanced 2 43 54 48

11 PB HLADR,CD19,CD20,CD5 advanced 2 36 58 43

12 BM  of normal BM cells after therapy 0 3 0 0

13 BM  of normal BM cells after therapy 0 0 0 nt

14 PB of normal PB cells after therapy 1 1 28 3

Controls mean of 14" PB 040 2+1 2+1 0+0
BM 0+0 4+2 2+2 1+1

nt — not tested, “_ +S.E.

AD3 can be either a protein translated from a mutated p53
gene or a wt-p53 protein that is only in mutational confor-
mation. The proportions of positive cells in the samples are
shown in Table 1, 2 and 3. The results from representative
cases early B-, T-ALL, B-CLL, and AML are shown as
histograms (Fig. 2a, c, 3a, 4a). In each of the samples p53
was expressed mostly in mutational conformation (Pab240

positive), whereas a negligible number of cells contained
p53 in the wt conformation (AbS5 positive) (Tab. 1-3, Fig.
3a, 4a). MDM2 protein expression was studied and com-
pared to p53 protein expression in the same samples of cells.
The rate of MDM2 expression ranged from 21 to 67%. The
MDM2 positive cases were negative for p53 (clone Pab240)
in hematopoietic cells of patients with early B and T-ALL at
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Table 3. p53, MDM2 and Ki67 expression in PB and/or BM cells of AML patients at diagnosis

Patient Immunophenotype FAB subtype Expression (%)

No Ab5 Pab240 MDM2 Ki67

1 PB HLADR,CD13,CD34 M1,M2 nt nt 11 nt

2 PB HLADR,CD13,CD34,cMPO M1,M2 3 38 43 50

3 PB CD33,CD11b,CD4,CD56,CD65 M2,M3 2 35 54 2

4 BM HLADR,CD13,CD34,CD56 M2,M3 1 30 29 48

5 PB CD13,CD33 M3 nt nt 33 nt

6 PB HLADR,CD33,CD14,CD11b M4 4 34 43 26
BM  HLADR,CD33,CD14,CD11b,CD38 M4 2 37 67 68

7 PB HLADR,CD13,CD33,CD14,CD11b M4 1 0 2 3

8 PB HLADR,CD13,CD33,CD14,CD11b M4 0 0 29 2

9 PB HLADR,CD13,CD33,CD14,CD11b M4 0 0 16 0

Controls mean of 14" PB 0+0 2+1 2+1 0+0

BM 0+0 4+2 2+2 1+1

nt —not tested, * — +S.E., cMPO — cytoplasmic myeloperoxidase.

diagnosis and in relapsed disease (Tab. 1, Fig. 1a, ¢)) Asitis
shown in Table 1, Figure 1b, BM samples of patients in
remission with immunophenotype of normal BM cells were
pS3 and MDM2 negative (patient No. 6-8). According to
our results in two patients with early B-ALL after therapy
(supposed to be in remission) with persistent cells with im-
munophenotype of cells of original pathological clone
(HLADR+, CD19+, CD10+) in BM samples, p53 and
MDM2 positivity (patient No. 9) or only MDM2 positivity
(patient No. 10) was detected. The study included a group of
9 patients with newly diagnosed AML subdivided according
to French-American-British (FAB) classification. Table 3
demonstrates, that 6 of 9 patients samples showed increased
expression of p53 and MDM2 proteins in comparison to
controls. The percentage of positive blasts did not signifi-
cantly differ among the various FAB subtypes of AML.
The expression of Ki67 antigen, a nuclear protein asso-
ciated with cell proliferation and found throughout cell cy-
cle (G1-,S-, G2-, M-phases) was used in some cases to verify
the proliferative activity of the leukemic cells. The percen-
tage of Ki67 reactive cells ranged from 23 to 68% at diag-
nosis of ALL (2/5), AML (4/7) and only in advanced clinical
stages of CLL (4/10) (Tab. 1-3). In some cases double stain-
ing was carried out with one of phycoerythrin-conjugated
monoclonal antibody (CD7, CD19, CD33 or CD34) and
fluorescein isothiocyanate-conjugated Pab240 or MDM?2
or Ki67 to detect their coexpression in the same cell. Com-
bined staining for intracellular MDM?2 or Ki67 and mem-
brane CD34 marker in PB cells of de novo diagnosed early
B-ALL confirmed, that CD34+ cells were strongly positive
for MDM2 (59%) and Ki67 (68% ) expression in selected
population of cells (Fig. 2b). The expression of MDM2 re-
active PB cells of T-ALL patient was found to be closely
associated with a population of CD7+ cells (65% ) (Fig. 2d).
Dual-color analysis by flow cytometry showed, that CD33
positive PB cells in AML patient (subtype M2, M3) were

positive for Pab240 (25% ) and MDM2 (50% ) proteins (Fig.
4b). Double marker analysis in PB cells of B-CLL patient
with advanced clinical stage of disease (Fig. 3b) showed that
MDM?2 and Ki67 proteins and membrane CD19 marker
were mostly coexpressed in the same cells (63 to 82% in
average).

Discussion

The MDM?2 oncoprotein exists in an autoregulatory
feedback loop with the tumor suppressor protein p53 [1,
8, 17]. Therefore, intracellular levels of these two proteins
may play important role in cell proliferation and tumorigen-
esis. Although the mechanisms regulating MDM?2 expres-
sion are not fully delineated, p53 is known to upregulate
MDM2 expression. Previous reports [15, 21, 23] and also
the results of the present study (Tab. 1, Fig. 1, 2) have
shown, that overexpression of MDM?2 protein in leukemic
cells may not always correlate with status or expression of
p53. This suggests, that MDM?2 transcription may be regu-
lated, at least in part, by other factors [24]. High levels of
MDM?2 and low levels of pS3 protein support the view that
overexpression of MDM2 may downregulate p53 protein
expression. Since MDM?2 can inhibit p53 mediated transac-
tivation, MDM?2 expression may be involved in the patho-
genesis of some hematological malignancies, by
deregulating the p53 dependent growth suppressive path-
way [16, 20].

In order to define the possible role of the MDM2 gene in
the pathogenesis of human leukemias, the intracellular ex-
pression of MDM?2 protein was examined in samples of
fixed-permeabilized PB/or BM cells of leukemic patients
by using flow cytometry. The present study showed, that
normal PB and BM cells expressed low levels of MDM?2
(Tab. 1-3). Protein expression was more frequently over-
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Figure 1. Comparative histograms of anti-Ab5 and IgG2a, anti-Pab240 and IgG1, anti-MDM2 and IgG1, anti-Ki67 and IgG1 MoAbs binding to intracellular
structures of peripheral blood cells of early B-ALL patient at diagnosis of disease (a), at remission (b) and at relapse of disease (c). Abscissa — intensity of
immunofluorescence, ordinate — number of cells.
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Figure 2. Comparative histograms of anti-AbS and IgG2a, anti-Pab240 and IgG1, anti-MDM2 and IgG1, anti-Ki67 and IgG1 MoAbs binding to intracellular
structures of peripheral blood (PB) cells of early B-ALL patient at diagnosis of disease (a). Abscissa — intensity of immunofluorescence, ordinate — number of
cells. Contour histograms of double staining on PB of early B-ALL patient at diagnosis (b). Negative isotypic control, membrane (m)CD34 and nuclear
(n)MDM2 = 59%, mCD34 and nKi67 = 68%. Comparative histograms of anti-AbS5, and IgG2a, anti-Pab240 and IgG1, anti-MDM2 and IgG1, anti-Ki67 and
IgG1 MoAbs binding to intracellular structures of PB cells of de novo diagnosed T-ALL patient (c). Abscissa — intensity of immunofluorescence, ordinate —
number of cells. Contour histograms of double staining on PB cells of patient with T-ALL (d). Negative isotypic control, mCD7 and nMDM2 = 65%.
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Figure 3. Comparative histograms of anti-AbS5, and IgG2a, anti-Pab240 and IgG1, anti-MDM2 and IgG1, anti-Ki67 and IgG1 MoAbs binding to intracellular
structures of peripheral blood (PB) cells of B-CLL patient with advanced clinical stage of disease (a). Abscissa — intensity of immunofluorescence, ordinate —
number of cells. Contour histograms of double staining on PB cells of the same B-CLL patient (b). Negative isotypic control of PB cells, nembrane (m)CD19

and nuclear (n)MDM2 = 63% and mCD19 and nKi67 = 82%.

expressed in leukemic cells, namely in samples of patients
with advanced than those in incipient clinical stage of dis-
ease at examination (Tab. 2), as well as p5S3 overexpressions
reported in our previous reports [12, 13]. pS3 and MDM2
presumably affect the same pathway. Thus we hypothesized
that overexpressed MDM2 protein might bind to p53 and
consequently play a role in the pathogenesis and or disease
progression of patients who overexpress the MDM?2 via in-
activation of p53.

Since MDM2 and p53 are functionally related and over-
expression of MDM2 can abrogate wt-p53 tumor suppres-
sive function, we examined simultaneously the expression
of both wt-p53 and mt-p53 with two MoAbs. Pab240 (Ab3)
anti-p53 antibody binds to an epitope that is normally
folded inside the p53 molecule where it cannot be accessed
by the antibody [21, 25]. This antibody does not bind to wt-
p53 in its native conformation and because most pS3 muta-
tions cause a change in conformation of the p53 molecule
that exposes this epitope, thus antibody Pab240 binds to

mutant p53. Antibody has been of particular interest as it
has helped to define the occurrence of different conforma-
tional forms of the p53 protein [25]. It recognizes both mt-
p53 and wt-protein in mutational, i.e. promoter but not in
suppressor conformation and also reacts with denatured wt-
protein. On the other hand, Ab5 antibody is known to re-
cognize p53 only in wt-i.e. suppressor conformation, but not
in promoter conformation [27]. It does not react with dena-
tured or mutated protein either. The different reactivities
with AbS and Pab240 in fixed-permeabilized cells may re-
flect genuine conformational differences of the p53 protein.
Recent reports documented that the expression of a p53
protein reacting with Pab240 in hematopoietic cells is not
always the result of mutations in the p53 gene [27], but the
mutational p53 conformation has been also detected in nor-
mal hematopoietic progenitor cells [11, 18]. It is well known
that wt-p53 protein may be present in two different confor-
mations and their function in normal cell proliferation is
conformation dependent [6]. It is believed that wt-pS53 pro-
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Figure 4. Comparative histograms of anti-Ab5 and IgG2a, anti-Pab240 and IgG1, anti-MDM?2 and IgG1, anti-Ki67 and IgG1 MoAbs binding to intracellular
structures of peripheral blood (PB) cells of AML patient (a). Abscissa — intensity of immunofluorescence, ordinate — number of cells. Contour histograms of
double staining on PB cells of de novo diagnosed AML (M2, M3 subtype) patient (b). Negative isotypic control for nuclear (n)Pab240, membrane (m)CD33
and nPab240 = 25%, negative isotypic control for nMDM?2 and nKi67 detection on PB cells, nCD33 and nMDM2 = 50% and mCD33 and nKi67 = 2%.
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tein recognized by Pab240 may transiently lose its tumor
suppressor and antiproliferative functions and thereby per-
mit cell proliferation. Recently it was reported [27] that the
pS3 protein although not mutated, often adopted the con-
formation of mutant p53 as identified by antibody Pab240 in
AML cells. This permanent alteration in conformation
could be the mechanism causing their preferential prolifera-
tion over differentiation. Related or unrelated is the obser-
vation that about half of all AML samples have elevated
expression of MDM?2 protein when compared with normal
cells. We reported increased expression of p53 (Pab240+)
and MDM?2 proteins in 5 of 9 patients at diagnosis of AML
(Tab. 3). Examination of patients with B-CLL showed over-
expression of MDM?2 proteins in 10 of 13 cases, and in 5 of 13
cases p53 protein is overexpressed along with MDM?2 (Tab.
2). In accordance with our results recent studies have sug-
gested that MDM?2 protein overexpression support its role
of functional inhibitor of p53 and a potential poor prognos-
tic factor for patients with CLL [10, 26]. p53 protein which
was recognized by Pab240 antibody, was supposed to be in
a mutational or promoter conformation. However, consid-
ering the oncogenic potential of overexpressed MDM2 pro-
tein, its possible role in the promotion of CLL disease
remains to be evaluated. Overexpression of MDM?2 has
been demonstrated in 70% of leukemic patients tested in
our laboratory by flow cytometry. In contrast, pS3 expres-
sion was more heterogeneous than that of MDM2. The
MDM?2 positive cases were negative for p53 (clone
Pab240) in hematopoietic cells of patients with early B-
and T-ALL at diagnosis and relapsed disease (Tab. 1, Fig.
1a, ¢). The problem why p53 (Pab240+) overexpression was
more frequently observed in B-CLL and AML than T-, or
early B-ALL is unknown and further studies will be needed.
The proliferative activity of cells was investigated in terms
of Ki67 antigen detection, which has become a standard
procedure for assessment of degree of cell proliferation in
leukemic cells [5, 14, 20]. A detailed cell cycle analysis
showed that Ki67 nuclear antigen is expressed in G1, S,
G2 and mitosis, but not in GO. High expression of Ki67 in
some leukemias could be associated with an overexpression
of MDM?2, which would act by a p53 independent mechan-
ism. Results of the two-color flow cytometric assay, which
allows better definition of pathologic cell populations and
nuclear fluorescence data for p5S3, MDM?2 or Ki67 present
on a population of cells expressing only a given surface blast
marker, confirmed their coexpression in the same cell (Fig.
2-4b). On the basis of these findings we conclude that flow
cytometric evaluation of MDM?2, Ki67 and p53 may be a use-
ful tool for the study of the biological characteristics of the
leukemic cells.

In conclusion, as measured by flow cytometry only a small
part of the observed wt-p53 protein was in a true wt-con-
formation (Ab5+), while most part was in mt-conformation
(Ab3-Pab240+). This finding could mean, that most of the

p53 protein in the cells was not functional, in its usual role as
a suppressor of the cell cycle. Our preliminary results
showed overexpression of MDM2 protein in patients with
some types of hematological malignancies. It appears, that
MDM2 overexpression which may be p53-dependent or
pS53-independent could play an important role in leukemo-
genesis and-or in disease progression.
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