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PROFILE OF CD150 EXPRESSION IN BONE MARROW CELLS
OF PATIENTS WITH ACUTE MYELOID LEUKEMIA

L. Shlapatska®, I. Gordiienko, A. Polishchuk,
R.E. Kavetsky Institute of Experimental Pathology, Oncology and Radiobiology, NAS of Ukraine, 03022 Kyiv, Ukraine

Background: Acute myeloid leukemia (AML) s a highly heterogeneous disease accompanied by the arrest of myeloid cell lineage differentiation
due to accumulation of genetic abnormalities and clonal proliferation of myeloid blasts. Finding the differentially expressed molecules and
studying their function within AML subgroups may help to improve diagnosis and prognosis with the aim of developing selected therapies for
AML subsets. The aim of this study was to reveal the profile of CD150 cell surface expression on bone marrow (BM) cells of AML patients.
Materials and Methods: The study was performed on samples of BM aspirates from 55 patients with primarily diagnosed AML. Flow cytom-
etry analysis was applied for the evaluation of immunophenotype profile and CD150 cell surface expression on BM cells from AML patients.
Results: Four AML subtypes (M1, M2, M3 and M5) were identified. The CD150 expression was found in 14 (25.5%) cases predominantly
of AML. M3 subtype. CD150 expression was detected on 43.2—83.8% of leukemia cells in AML M3. The frequency of CD150 positive
cases of non-M3 AML subtypes was low: all AML M1 cases were CD150-negative, while only 1 (10.0%) of 10 patients with AML M2 and
6 (19.4%) of 31 patients with AML M5 were CD150 positive. The median percentage of CD150 positive leukemia cells and the index of mean
fluorescence intensity in AML M3 cases were significantly higher than in non-M3 AML cases (p < 0.05). The CD150 expression was signifi-
cantly associated with CD11c, CD11b, CD14, CD34, CD36, CD56 and HLA-DR negative expression and CD33, CD38, CD117 positive
expression among the examined cohort of patients with AML M3. Conclusions: High level of CD150 expression is a unique feature of AML
M3 subtype and may serve as additional phenotype marker for the identification of blast cells with impaired maturation at the promyelocyte
stage and the development of AML M 3. At the same time, the revealed negative association of CD150 expression with poor prognostic factor

CD56 in AML M3 subtype also allows us to suggest potential prognostic value of CD150 examination in AML patients.
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Acute myeloid leukemia (AML) is an aggressive he-
matologic malignancy characterized by the proliferation
of myeloid blasts that fail to undergo normal differentiation
due to the accumulation of genetic lesions in hematopoi-
eticstem cells [1]. Based on morphological, cytogenetic,
immunophenotype and molecular features of malignant
AML cells, different diagnostic classification systems
exist. French — American — British (FAB) classification
system based on the morphological and cytochemical
method categorized AML subtypes as M0 to M7 [2, 3].
More recent classification systems such as WHO classifi-
cationinclude genetic abnormalities as key factors of AML
prognostication [4]. Differentially expressed signaling mol-
ecules including cell surface receptors could be valuable
markers for precise diagnosis and prognosis. Moreover,
the pattern of cell surface receptor expression partially
reflects the status of the signaling network of neoplastic
cells and could be involved in regulation of their biological
properties. That is why more accurate evaluation of im-
munophenotype and molecular profiles of AML subtypes
could help to improve prognostic and predictive power
leading to the development of efficient targeted therapies
for AML subsets.

The CD150 cell surface receptor is a known marker
of activated B and T lymphocytes [5]. In hematologic
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Abbreviation used: AML — acute myeloid leukemia; BM — bone
marrow; ECD — electron coupled dye; FAB — French — American —
British; FITC — fluorescein isothiocyanate; FSC — forward scatter;
iMFI — the index of mean fluorescence intensity; mAbs — mono-
clonal antibodies; PC5 — phycoerythrin-cyanin 5; PC7 — phycoer-
ythrin-cyanine 7; PE — phycoerythrin; SSC — side scatter.

malignancies, CD 150 cell surface expression is restricted
to cutaneous T-cell lymphomas, few types of B-cell
non-Hodgkin’s lymphoma, near half of cases of chronic
lymphocytic leukemia, Hodgkin’s lymphoma, and mul-
tiple myeloma. Differential expression among various
types of hematological malignancies allows considering
CD150 as a putative diagnostic and potential prognostic
marker [6]. However, CD150 expression in neoplasms
of myeloid origin is unclear.

To elucidate the expression profile of CD150 in AML,
a bioinformatics search of the Oncomine™ Platform
database was applied. Oncomine™ is a public database
and web platform where the results of DNA microarrays
of tumors of different histogenesis are collected and pre-
sented in order to facilitate research using whole-genome
analysis of gene expression (http://www.oncomine.com).
Haferlach Leukemia 2 Statistic with the largest number
of analyzed samples (1152) and genes (910) was chosen
for analysis of CD150 expression among the large number
of DNA microarray datasets presented. According to Ha-
ferlach Leukemia 2 Statistic, CD150 mRNA is expressed
in AML in approximately 20% of cases. In contrast,
in chronic lymphocytic leukemia, CD150 mRNA at various
levels is detected in 80% of cases. Bioinformatics analy-
sis suggests that the expression of CD150 is not widely
represented among AML cases, however, the detection
of CD150 mRNA in a small cohort of cases may indicate
the feasibility of further screening of CD150 expression
on clinical samples. Therefore, we focused on evaluation
of CD150 cell surface expression in AML subtypes with
the aim of finding any association with clinical and immu-
nophenotype parameters.
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MATERIALS AND METHODS

AML patients. Bone marrow (BM) aspirates from
patients with newly diagnosed acute leukemias were
obtained from Kyiv City Clinical Hospital No. 9, Dnipro
Clinical Hospital No. 4 and Ilvano-Frankivsk regional clinical
hospital. Lineage differentiation of acute leukemias and
subtypes of AML were verified in 55 patients at the Depart-
ment of Oncohematology of the R.E. Kavetsky Institute
of Experimental Pathology, Oncology and Radiobiology
of National Academy of Science of Ukraine (IEPOR NASU)
according to the criteria proposed by the FAB Cooperative
Group based on morphological and cytochemical exami-
nation of BM smears and supplemented by immunophe-
notypic analysis of BM leukemia (blast) cells. All patients
provided an informed consent; the study was carried
out in accordance with the Declaration of Helsinki, and
Research Ethics Committee of IEPOR NASU. The clini-
copathological details of AML patients are summarized
in Table 1.

Table 1. Clinico-pathological characteristics of AML patients

Patients characteristics n=55
Sex
Male, n (% of total) 19 (34.5)
Female, n (% of total) 36 (65.5)
Age, years
Male, median (range) 70 (30-81)
Female, median (range) 58 (30-76)
Leukocyte count - 10°/L (median; range) 48 (1-450)
Thrombocytes count - 10°/L (median; range) 75.5 (11-149)
Hemoglobin, g/L (median; range) 68 (9-214)
FAB classification, n (% of total)
M1 5(9.1)
M2 10 (18.2)
M3 9(16.3)
M5 31 (56.4)

Flow cytometry. Inmunophenotyping of BM cells
from AML patients was performed using a standard direct
immunofluorescent method with a panel of monoclonal
antibodies (mAbs) against myeloid- and lymphoid-
associated antigens recommended by Bethesda Inter-
national Consensus [7] and EuroFlow Consortium [8]
for the diagnosis and classification of hematological
malignancies. The list of mAbs labeled by fluorescein iso-
thiocyanate (FITC), phycoerythrin (PE), electron coupled
dye (ECD), PE-cyanin 5 (PC5) and PE-cyanine 7 (PC7)
used in our study is shown in Table 2. All mAbs except
anti-CD150 FITC and anti-CD45 PC5.5 (IEPOR NASU)
were obtained from Becton Dickinson (USA). Labeling
of BM cells with mAbs was performed in 2—4 color com-
binations. The BM samples for flow cytometry analysis
were prepared as follows: 30 yl EDTA anticoagulated
BM sample containing up to 5 x 10° leukocytes was added
into each 12 X 75 mm polystyrene test tube (Beckman

Table 3. Immunophenotype of BM leukemia cells in AML patients

Coulter, USA) with various combinations of FITC/PE/
ECD/PC7 conjugated mAbs at a working concentration.
Samples were immediately vortexed for 3 sand incubated
for 20 min at 17-22 °C in the dark. Then 200 pl lysing
solution OptiLyse C (Beckman Coulter, USA) was added
to the tube, and vortexed for 3 s. Probes were incubated
for 10 min at room temperature in the dark. Samples
were washed twice in 2 ml PBS using centrifugation
at400 g for 5 min. Atthe final stage, BM cells from the AML
patients were resuspended in 0.5 ml of PBS containing
0.1% paraformaldehyde. For cytoplasmic detection
of MPO, CD3, CD22, CD79a, p-immunoglobulin heavy
chain the samples were permeabilized before staining
with 50 ul IntraPrep (Beckman Coulter, USA) for 15 min.
Measurements were conducted using Beckman Coulter
DxFLEX (Beckman Coulter, USA) and data analysis was
performed with CytExpert for DxFLEX software. The results
were obtained by gating the cells populations with side
scatter (SSC) vs forward scatter (FSC) followed by SSC
vs CD45 gating. It total, 10,000 CD45 positive events per
tube was acquired into FSC vs SSC. The BM cells were
considered positive on cell surface antigen expression
when > 20% of the gated leukemic cells reacted with
a specific mAbs and > 10% cell positivity was considered
for cytoplasmic antigen. The CD150 antigen results are
presented as the percentage of positive cells and the index
of mean fluorescence intensity (iMFI) — MFI ratio of anti-
gen to isotype control, which were calculated on the his-
tograms. iMFl was calculated to determine the expression
level of CD150.

Table 2. Fluorochrome-labeled monoclonal antibodies used for immunopheno-
typing of BM cells

Fluorochrome Marker
FITC CD10, CD11b, CD13, CD36, CD38, CD150, MPO, u
PE CD11c, CD14, CD22, CD33, CD79a, CD117
ECD CD3, CD19, CD56
PC5.5 CD3, CD 15, CD34, CD45, HLA-DR
PC7 CD45

Statistical analysis. To analyze statistical significance
ofthedata, Student’s t-testwas used. p-values < 0.05 were
considered significant.

RESULTS AND DISCUSSION

Based on the FAB classification, we identified four
AML subtypes (Table 1). The prevalent AML type among
analyzed patients was acute monocytic/monoblastic
leukemia (AML M5, 56.4% of cases) while acute myelo-
blastic leukemia with maturation (AML M2), acute promy-
elocytic leukemia (AML M3) and the acute myeloblastic
leukemia with minimal maturation (AML M1) were clas-
sified in 18.2%, 16.3%, and 9.1% of cases respectively.
The immunophenotype features of BM blast cells of AML

Marker, n/%, range

FAB sublype —=h{p—Gbitlc __CD13 CD14 __ CDi5 (D33 CD34 ___CD36 __ _CD38 ___CDil7 __HIADR
W 0 0 3/60 0 0 4780 2740 1720 4780 4780 1720
(n=5) 35-76 64-96  51-77 27 50-93  49-84 78
M2 7770 3/30 6/60 0 330 10100 4740 2/20 107100  10/100  6/60
(n=10) 24-54 2067  36-57 2046 40-99  65-86  21-37  25-95  35-91  22-80
M3 0 0 7718 2222 4/m44 9100 /i1 0 9/100  9/100 0
(n=9) 21-61  25-33  28-38  77-99 27 30-95  28-99

M5 24/774 25796  16/51.6  9/20.0  10/32.3  27/871  18/58.1 21677  27/874  20/61.3  23/74.2
(n=31) 20-87  26-94  24-89 2264  23-60 _ 21-99  23-73  24-95  21-97 _ 21-88 _ 28-56
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Fig. 1. Representative results ofimmunophenotyping of BM leukemic cells in AML M1, M2, M3 and M5 patients by flow cytometry.

Leukemic cells were gated on CD45 vs SSC dot plots




Experimental Oncology 44, 198-207, 2022 (September) 201

patients taking into account different FAB AML subtypes
are presented in Table 3 and Fig. 1.

The CD45 vs SSC gated blast population
of AML M1 has moderate CD45 expression and low
(basic cell population located below 30 of the SSC
axis) or moderate (basic cell population located be-
tween 30 and 50 of the SSC axis) SSC signals (Fig. 1).
The AML M1 blast population showed its inherent
expression of CD13, CD33, CD38 and CD117 in most
analyzed cases (Fig. 1, Table 3). The CD34 expres-
sion was observed in 40% of patients. The percent-
age of HLA-DR positive cases among AML M1 was
low, which is not typical for this AML subtype and can
be explained by the small number of cases included
in this study. It should be noted that previously HLA-
DR negative cases among AML M1 were also de-
scribed, in association with FLT3 mutations (ITD and
D835) of blast cells [4, 9, 10]. In general, loss of HLA-
DR expressionis a feature of malignant promyelocytes
in AML M3 [4, 11]. The HLA-DR negative BM blasts
of AML M3 patients have a number of biological fea-
tures that distinguish them from those in other AML
subtypes (non-M3 AML) [12, 13]. There were found
the differences between some clinical characteristics
of patients in HLA-DR negative AML M3 and non-
M3 AML groups, in particular in leukocytes and platelet
count [14, 15]. According to our study, in patients
with HLA-DR negative non-M3 AML (n = 27) median
leukocyte counts (88 - 10°/L) and median platelet
counts (77.5 - 10%/L) were significantly higher com-
pared with the HLA-DR negative AML M3 group (n=6)
(16 « 10%/L and 37 - 10°/L, respectively), which con-
firms the data of previous studies. It should be noted
that median leukocyte count (76 + 10°/L) in HLA-
DR negative AML M1 subgroup (n=4)was also higher
than that in HLA-DR negative AML M3 subgroup, but
median platelet count (21 - 10°/L) was lower (p <
0.05). In patients with HLA-DR negative AML M2 (n =
4) and AML M5 (n = 19), both the median leukocyte
counts (152 x 10°/L and 67 - 10°/L, respectively) and
platelet counts (83 + 10°%/Land 92 - 10°/L, respectively)
were higher compared to those of AML M3. Median
hemoglobin concentration in HLA-DR negative AML
subtypes differed insignificantly (p > 0.05), which was
also reported by other authors [15, 16].

According to the criteria of FAB classification,
blasts of AML M2 as well as AML M1 possess char-
acteristics of immature myeloid cells. Myeloid blasts
of AML M1 and AML M2 on CD45 vs SSC gating dot
plots have moderate CD45, however they differin SSC
signal. AML M2 blasts showed slightly higher SSC
signal than AML M1 blasts (Fig. 1). Differences in im-
munophenotype were also found (Table 3). The most
significant differences were detected in the profile
of CD11a, CD11b and CD15 expression. Negative
expression of CD11a, CD11b and CD15 was a spe-
cific feature of AML M1 blasts, while 30% of AML
M2 cases expressed CD11b and CD15, 70% of AML
M2 — CD11a. The AML M2 immunophenotype was
characterized by the expression of CD33, CD38 and

CD117 in 100% cases. The CD13 and HLA-DR expres-
sion was detected in the majority of AML M2 patients.

Also we studied 9 cases of AML M3. AML M3 sub-
type is characterized by clonal proliferation of promy-
elocytes in the BM as well as in the peripheral blood.
These leukemic cells on CD45 vs SSC gating dot plot
have moderate CD45 with low to high (> 50 of the SSC
axis) SSC profile (Fig. 1). The profile of CD34 and HLA-
DR expression are used for the differentiation of AML
subtypes. Usually, AML M8 is characterized by the lack
or weak expression of CD34 and absent HLA-DR [17,
18]. In our study, 8 (88.9%) from 9 cases of AML
M3 were negative for both CD34 and HLA-DR. Expres-
sion of CD34 was observed only in one case, which
corresponded to the hypogranular variant of AML
M3 with moderate SSC. In addition, immunophenotype
analysis of AML M3 leukemia cells revealed expres-
sion of CD33, CD38 and CD117 in all examined pa-
tients and CD13 in 77.8% of patients. The expression
frequencies of CD14 and CD15 were low. We did not
detect expression of CD11a, CD11b and CD36 in AML
M8 subtype similar to that in published literature [19].
In addition, the expression of CD56 was not detected
in any of the studied AML M3 cases.

The BM leukemia cells of AML M5 were located
in the monocytic area of CD45 vs SSC dot plot. Given
that AML M5 subtype included both acute mono-
blastic leukemia and acute monocytic leukemia
cells, CD45 gated leukemic cells had different MFI
of CD45 and SSC signal varied from moderate to high
(Fig. 1). Immunophenotype of AML M5 leukemic cells
(n=31) showed myeloid and monocytic lineage mark-
ersCD11b, CD11¢c, CD13, CD33, CD34, CD36, CD38,
and CD117 expression in most cases. Expression
of CD14, which is a marker of cells of monocytic origin,
was revealed only in 29% of AML M5 patients (Table 3).

Therefore, based on the established complex
of leukemia cells characteristics, M1, M2, M3 and
M5 subtypes of AML were identified for further study
of CD150 expression.

Using a 20% cut-off point to determine the posi-
tive or negative status of the antigen, CD150 expres-
sion was found in 14 (25.5%) of 55 patients with AML
(Fig. 2, a). Half of all CD150 positive cases were iden-
tified among patients with AML M3. Analysis of AML
M3 cases showed heterogeneity of CD150 expression
on promyelocytes (Fig. 3). The BM blastimmunophe-
notype profile of 77.8% AML M3 patients (7 of 9 cases)
included CD150 expression on 43.2-83.8% of leuke-
mia cells (Table 4). Only two cases of AML M3 were
classified as CD150-negative since the percentage
of CD150 positive cells was 3.4% and 15.6%. It should
be noted that CD150-negative cases were found
among the hypogranular variant of AML M3.

As mentioned earlier, CD34 and HLA-DR expres-
sion patterns with different lineage-specific markers
are used for immunophenotype characterization
of the blast cell lineage, stage of maturation that pro-
vides differential diagnosis lineage-associated acute
leukemias. The CD150 expression was significantly
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Table 4. Features of CD150 expression on bone marrow cells of patients with different AML subtypes

Leukemia cells

Lymphocytes

FAB subtypes CD150 positive cases, ~ Median of CD150 ex-  Median of iMFI CD150,  Median of CD150 ex-  Median of iMFI CD150,
n/% pression, %, range range pression, %, range range
M1 0 - - 18.0 3.3
(n=15) 16.0-22.0 1.9-41
M2 1/10.0 25.3 2.4 19.8 3.7
(n=10) 7.0-31.0 1.2-5.6
M3 7/77.8 52.4 4.1 27.0 5.7
(n=29) 43.2-83.8 2.8-5.2 9.0-57.0 2.9-10.8
M5 6/19.4 48.2 3.2 17.0 3.4
(n=231) 35.6-63.5 2.8-3.6 5.0-52.3 1.2-7.4

associated with CD11¢c, CD11b, CD14, CD34, CD36,
CD56 and HLA-DR negative expression and CD33,
CD38, CD117 positive expression among the examined
cohort of patients with AML M3 (p < 0.05).

The frequency of CD150 positive cases
in non-M3 AML subtypes was low. We did not
detect CD150 positive cases among AML M1.
The CD150 positive leukemia cells (> 20%) were de-
tected onlyin 1(10.0%) of 10 patients with AML M2 and
6 (19.4%) of 31 patients with AML M5 (Table 4).

The CD150 positive leukemia cells of a patient with
AML M2 were detected in CD45 moderate/SSC low
area, i.e. location of the main population of blast cells
with CD33", CD34-, CD117*, CD38*, CD11b*, CD11c",
CD13;, CD14-, CD15, HLA-DR- immunophenotype
profile was atypical for this AML subtype. Itis possible
that clonal changes in leukemia cells supported with
atypicalimmunophenotype for AML M2 lead to the ex-
pression of CD150.

The immunophenotype of AML M5 leukemia cells
was characterized by negative CD150 expression
in the majority of studied cases. The CD150 expression
inthe range of 35.6-63.5% positive leukemia cells was
foundin 19.4% of AML M5 subtype cases. CD150 posi-
tive cells are usually evenly located within the leukemia
cell population with CD11b*, CD11¢c*, CD13-, CD14,
CD15+, CD33*, CD34-, CD36-, CD38*, CD117*, HLA-
DR- immunophenotype profile. The exception was
1 of 6 AML M5 cases because CD150 positive cells
were located in the area of more mature monocyte
cells (Fig. 3). In this case, leukemia cells had several
immunophenotype alterations that are distinguished
from other CD150 positive cases. In particular,
we identified CD14, CD36, HLA-DR expression to-
gether with the lack of CD38 and CD117. Usually, such
immunophenotype is observed in maturing promono-
cytes and monocyte cells. The median percentage
of CD150 positive leukemia cells in patients with AML
M3 is significantly higher than that in non-M3 AML
patients (p < 0.05) (Fig. 2, b).

Besides the percentage of CD150 positive cells,
the expression intensity of this marker was also
evaluated. Among all CD150 positive AML cases,
iMFI CD150 was highly variable and ranged from
2.4t0 5.2 (Table 4). Level of CD150 expression sig-
nificantly differed between AML M3 and non-M3 AML
subtypes (Fig. 2, b). Analysis of CD150 expression
level on BM blast cells in the general cohort of patients
showed that median iMFI of CD150 was generally high-
er in patients with AML M3 (8.6) than that in patients

with AML M1 (1.0), AML M2 (1.4) and AML M5 (1.6).
Individual values of iMFI CD 150 among CD 150 positive
cases of AML in most patients with AML M3 were sta-
tistically higher than those in other subtypes (p < 0.05).
No significant differences were found in the expression
level of CD150 between non-M3 AML subtypes.

The expression of CD150 was evaluated also
on BM lymphocytes from AML patients, since these
cells were distinctively segregated from the blast cell
population on the scattergram SSC vs CD45. In all
AML patients, BM lymphocytes were CD150 posi-
tive. The percentage of CD150 positive lymphocytes
ranged from 5.0 to 57.0% and iMFI CD150 was
1.2-10.8 (Table 4). The median of both the percent-
age of CD150 positive lymphocytes and the iMFI
CD150 in patients with AML M3 was higher than in pa-
tients with non-M3 AML (p < 0.05) (Table 4).

In the general cohort of patients with AML,
no significant difference was found between clinical
characteristics of patients and the expression profile
of CD150 on leukemic cells.

Thus, in this study for the first time CD150 expres-
sion profile and CD150 expression level were evaluated
in BM cells of patients with different AML subtypes.
How importantis the determination of CD150 expres-
sion in the differential diagnosis of AML subtypes?

The modern WHO classification of AML takes into
account a complex of morphological, immunopheno-
typic, cytogenetic and molecular characteristics of leu-
kemic cells. However, the FAB classification of AML
based on the complex of morphological, cytochemical
and immunophenotypic features of blasts is used when
cytogenetic and molecular genetic studies could not
be provided [20].

To date, AML blasts immunophenotype charac-
terization by flow cytometry is the standard method
of diagnostic and monitoring of AML. Moreover, results
of flow cytometry immunophenotype are usually avail-
able before the results of molecular studies, which
minimize the risk of wasting time for the patient [21,
22].

A panel of mAbs to leukocyte differentiation an-
tigens, makes it possible to determine the lineage
of differentiation, the stage of the differentiation block
of leukemia blasts, and hence identify the AML sub-
type [7, 23, 24]. In the differential diagnostic of AML,
it is mandatory to use a panel of mAbs to lineage-
associated antigens (granulocyte and monocyte
lineage) and maturation stage-associated antigens.
In addition to the above, the mAbs against the markers
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of lymphoid cells CD2, CD3, CD5, CD7, CD19, CD22,
CD79a and natural killer cells CD56 are also important
and some of them have prognostic value [25-28].

The CD150 was initially identified as a marker
of activated T and B lymphocytes [5, 29], but later
its expression was detected at different stages
of development of both normal B-lymphocytes
(from pro-B to plasma cells) [30] and T-lymphocytes
(from immature CD4-CD8- thymocytes to effector
T cells) [31]. It should be noted that the expression
level of CD150 on B- and T-lymphocytes of peripheral
blood andtonsils, as arule, increases with their matura-
tion [32, 33]. The expression profile of CD150 on cells
of the monocyte and granulocyte differentiation lineag-
es has not been studied enough. There are only a few
data that demonstrated CD 150 expression in neutro-
phils and eosinophils [31]. The CD150 is not expressed
on the cell surface membrane of monocytes, but
its expression appears on activated macrophages.
Importantly, cell surface membrane CD150-negative
monocytes have a positive cytoplasmic reaction for
CD150, where it colocalizes with early recirculating
endosomal compartments [34].

Itis well known that CD150 is aberrantly expressed
on malignant B-lymphocytes compared to that on their
developmentally related normal B-cell subsets.
Thus, CD150 negative B-cell malignancies include
pre-B acute lymphoblastic leukemia, small lympho-
cytic lymphoma, sporadic Burkitt ymphoma, germinal
center subtype of diffuse large B-cell lymphoma,
lymphoplasmacytic lymphoma, and primary cutane-
ous marginal zone B-cell lymphoma [6]. However,
there have been no previous attempts to determine
CD150 expression on malignant myeloid cells.

In this study, we have examined CD 150 expression
on BM cells of patients with AML. Within FAB subtypes,
we observed a high frequency of CD150 expression
in AML M3 cases, and significantly lower in AML
M5, AML M2, and all BM blast cells from patients
with AML M1 were CD150 negative. What does this
indicate? The appearance of both MO and M1 AML
is a result of myeloid lineage differentiation arrest
leading to the accumulation of aberrant immature
myeloid precursors with the corresponding phenotype.
The AML M2 blasts exert more pronounced signs
of granulocyte differentiation [35]. Only in one case
of AML M2, CD150 expression was found on 25.3%
of blasts. The majority of patients with AML M2 had
the typical for this AML subtype phenotype of blasts:
CD11b*,CD11¢,,CD13*,CD14-,CD15-, CD33*, CD34",
CD36-, CD38*, CD117*, HLA-DR*. However, the leu-
kemia cells immmunophenotype profile in patient with
CD150 positive blasts differed by the lack of CD13,
CD34, HLA-DR expression. HLA-DR and CD34 nega-
tivity has been observed in some M1 and M2 AML
cases [18, 36], which was associated with FLT3 and
NPM1 mutations [9, 37, 38]. ltis possible that the pres-
ence of CD150 positive cases among AML M2 is also
associated with individual genetic disorders, but this
requires further research.

Mutation accumulation that leads to the myeloid
differentiation block at the promyelocyte stage results
in AML M3 [39]. The AML M3 subtype is a more dif-
ferentiated form of AML compared to AML MO-M2.
The flow cytometry strategy for diagnosing AML
M3 is constantly being improved. The expression
status of CD11a, CD11b, CD11¢, CD13, CD18, CD33,
CD34, CD117 and HLA-DR is used most often for
the flow cytometry based identification of AML M3 [27,
39-42]. However, a number of studies have shown
that estimating only the expression profile of CD34,
CD117 and HLA-DR can distinguish AML M3 from non-
M3 AML with high accuracy. The combination of CD34,
HLA-DR- and CD117* can specifically identify an AML
M3 case [12, 43]. In our series of 9 cases, the immu-
nophenotype of AML M3 leukemic cells showed clas-
sical profile and was associated with the expression
of CD13, CD33, CD38, CD117 and negative expression
of CD11b, CD11c, CD34, HLA-DR.

Most AML M3 (77.8% patients) cases were char-
acterized by CD150 expression, which was detected
in 43.2-83.8% of blasts. In the other two cases,
CD150 expression was found on 3.4% and 15.6%
of leukemic cells. It should be noted that in some works
had been used cutoff > 10% to determine the positivity
of the marker expression [44]. Under such conditions,
the percentage of CD150 positive cases may be higher.
We also established a relationship between CD150 ex-
pression and some cell markers used in the diagnosis
of AML M3. Some of these markers, CD56, CD34 and
HLA-DR, have a negative impact on AML M3 progno-
sis [28, 42, 44-46]. Based on differential CD150 ex-
pression in hematological neoplasms, prognostic
value of CD150 could also be considered. Moreover,
positive expression of CD150 on chronic lymphocytic
leukemia B-cells is associated with favorable clinical
outcome and longer overall survival of patients [47,
48]. We found that CD150 expression on BM blasts
of AML M3 was accompanied by negative CD56,
CD34 and HLA-DR expression. Therefore, evaluation
of the CD150 expression on leukemia cells of patients
with AML M3 may have prognostic significance and
could be associated with favorable clinical outcome,
but large-scale clinical trials are needed to deter-
mine in more detail the possible association between
CD150 expression and clinical prognosis.

The BM cells in AML M5 are characterized by de-
layed maturation of monocyte cell lineage at the stage
of monoblasts or more mature promonocytes. These
cells can be easily distinguished by light scattering
and phenotype profile by flow cytometry [49, 50].
AML M5 BM cells often express CD4, CD11b, CD11c,
CD13,CD14, CD15, CD33, CD36, CD38, CD65, HLA-
DR, less often CD2, CD7, CD34, CD117 [25, 26, 51].
The expression frequency of some of these markers
is associated with the maturity degree of the main pop-
ulation of leukemia cells, which was clearly identified
in our studies. A small subset of AML M5 cases showed
CD150 expression which was detected on leukemia
cells with immunophenotype features of monoblasts,
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promonocytes and monocytes. Conditions under
which CD150 expression is observed at the early
stages of monocyte maturation require further study.
Although the percentage of CD150-positive leuke-
mia cells in patients with AML M5 was similarly high
in patients with AML M3, the median iMFI CD150 was
significantly higher in cases of AML M3 compared
to AML M5 CD150 positive cases (4.1 vs 3.2, 0 < 0.05).
In addition, the expression level of CD150 on BM lym-
phocytes in patients with AML M3 was also signifi-
cantly higher than that in patients with non-M3 AML
(p < 0.05). Since level of antigen expression is one
of the features used to characterize the cell popula-
tion, iIMFI of CD150 may be an informative indicator for
BM leukemic cells of AML patients [52]. In addition,
comprehensive consideration of CD150 antigen distri-
bution within cell population and expression intensity
may help to determine the stage of myeloid differentia-
tion block, and hence the AML subtype.

In summary, we have shown for the first time
the profile of CD150 cell surface expression in BM leu-
kemia cells of patients with AML. The CD150 expres-
sion at the high level is primarily associated with
the AML M3 subtype. The CD150 positive reaction
on BM cells was low and not frequent in AML M5 cases
and absent in AML M1 and 90% of AML M2 cases.

The CD150 expression evaluation among other
phenotype markers included in the AML diagnostic
panel may improve the identification of impaired
maturation of blast cells at the promyelocyte stage
and the development of AML M3 subtype. In addition,
CD150 israrely detected on monoblasts and promono-
cytes in patients with AML M5 making CD150 an un-
reliable marker for differential diagnosis of this AML
subtype. At the same time, revealed association
of CD150 expression with negative CD56 expression
in AML M3 subtype also allow to propose poten-
tial prognostic value of CD150 examination in AML
patients. The facts of aberrant CD150 expression
in B-cells malignancies, its functional significance,
and differential expression of CD150 isoforms allow
us to assume the perspective of determining biological
function of CD150 in AML positive subtypes.
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NMPO®IJ1b EKCMPECIIi CD150 Y KNITUHAX
KICTKOBOIO MO3KY XBOPUX HA FrOCTPUN
MIENIOIAHWNIA NEXKO3

JI. Illaanauvka, I. Topoienxo, A. Iloaimyk,

Incmumym excnepumenmanvHoi namonoeii, onkoaoeii i padiobionoeii
im. PE. Kaseyvkoco HAH Ykpainu, Kuie 03022, Ykpaina

CtaH npobnemu: ['octpuii MienoigHuii nenkos (FCMJ1) — re-
TEpPOreHHe 3axBOPIOBAHHS, WO CYNPOBOAXYETLCH OI0KOM
AVdepeHLloBaHHA KIITUH MIENOIAHOIO paay Yepes Hakonu-
YEHHS B HUX FEHETMYHMX aHOManil i KnoHanbHOW Nponidepa-
uieto mienoigHunx 6nacTi. Pi3Hi reHeTYHi Ta enireHeTUYHi ypa-
XEHHS, BIAMIHHOCTI Yy npodini peHoTmny Ta PyHKLiOHaNIbHOMY
CTaTyCi CUTHaNBHNX MOJIEKYS Y 3/I0SKICHO TPaHCHOPMOBaHUX
KNiTUHaxX nexaTb B OCHOBI BiANOBIAi Ha Tepanito, NporpecyBaH-
H$1 3aXBOPIOBAHHSA Ta BMXMBAHOCTI NaLieHTa. ToMy NoLlyK Au-
depeHLINHO ekCrpecoBaHMX MONEKy i AOCNIAXKEHHS iX PyHK-
Lii B nenkemMivyHnX KniTnHax pisHunx BapianTis TMJ1 Hagani moxe
BMOKPEMUTU TakKi, ki MaloTb AiarHOCTUYHY, MPOrHOCTUYHY Ta
NPeoVKTUBHY 3HAYYLLCTb, WO CAPUSTUME YAOCKOHANEHHIO
iHOMBIAYaNni3oBaHOro nigxoay [0 NikyBaHHA XBOpux Ha M.
Mera: 3’acyBatu npodinb ekcnpecii CD150y kniTnHax KicT-
KoBoro mo3ky (KM) xsopux Ha TMJ1. Martepiann Ta meTogu:

Copyright © Experimental Oncology, 2022

JlocnioxeHHs npoBeaeHo Ha 3paskax acnipatis KM 55 xBopux
i3 BnepLue BCTaHOBNEHUM AiarHo3om TMJ1. Inga aHanidy iMyHo-
deHoTunosoro npodinto Ta ekcnpecii CD150 Ha knitTnHax KM
xBopux Ha MJ1 6yno 3acTocoBaHO MeTOZ, MPOTOYHOI LUTOME-
Tpii. Pe3ynbTaru: Iig 4ac BUKOHAHHSA JOCNIOKEHb Oyno BUAi-
neHo YoTtupwm BapiaHtn TMJT (M1, M2, M3 i M5). ImyHodeHo-
TUNOBWUIM NPOdiNb NENKEMIYHUX KNITUH BiANOBIAAB KPUTEPIAM,
BU3Ha4YeHUM ans uux BapiaHTtis TMJ1. Excnpecito CD150 6yno
BusBNeHo y 14 (25,5%) i3 55 xBopux Ha TMJ1. NepeBaxHy Ginb-
wicTb cTaHoBUAM XBOpi Ha TMJT M3, 43,2-83,8% nenkemMidHnx
KNiTUH gknx 6ynn CD150-no3nTtmBHUMK. Y xBOopux Ha MJI
M1 ekcnpecito CD150 He ©Oyno BUSIBAEHO, TOAi $K Juvlle
y 1(10.0%) 3 10 nauieHTie 3 TMJ1 M2 6 (19,4%) 3 31 xBOpOro
Ha TMJ1 M5 nerikemiyHi knituHn 6ynn CD150-n03UTUBHUMM.
Megpiana Bigcotka CD150-n0o3nTUBHUX NENKEMIYHUX KAITUH
y xBopux Ha TMJ1 M3 € 3Ha4HO BULLOIO, HiXX Y MALEHTIB 3 iH-
wnmu BapiaHTamu FMJ1 (p < 0,05). MegiaHa piBHA ekcnpecii
CD150 Takox 6yna A4OCTOBIPHO BULLOK Yy XBOpKX Ha TMJT M3
(8,6), Hix y nauienTis 3 'MJT M1 (1,0), TMJT M2 (1,4) Ta TMJ1
M5 (1,6). Cepen pocnigxyBaHoOi KOropTu xBopux Ha [MJ1
M3 ekcnpecia CD150 acouijioBaHa 3 HEraTUBHOK EKCMNPECIEID
CD11c, CD11b, CD14, CD34, CD36, CD56 i HLA-DR i nosu-
TMBHOIO ekcnpecielo CD33, CD38, CD117. BucHoBku: Exc-
npecig CD150 Ha BUCOKOMY PiBHi € YHiKanbHOIO O3HAKOI0 Nel-
KeMidyHux knitmH TMJ1 M3, Lo 1o3BoNSE BBaXaTH Lel aHTUreH
[00aTKOBUM iIMYHODEHOTUMOBUM MapKepoM Ans ineHTudgika-
Lii 61acTHUX KNITUH, Y AK1X BiadyBcsa 610K andepeHLjiloBaHHSA
Ha cTagji npomMienouunTie, Ta, K HacNigokK, — pPo3BmuToK TMJ1
M3. BopgHo4Yac BUSIBNEHUA HeraTtMBHU 3B’I30K eKCMNpecii
CD150 3 mapkepoM HeraTMBHOro MpOrHo3y nepebiry 3axBo-
ptoBaHHA CD56 npn MJ1 M3 no3Bonsie npunycTuTu noTeH-
LiiHY NPOrHOCTUYHY LiHHICTb gocnigpxeHHs CD150 y nauieHTis
3 [MJ1 M3.

Knioyosi cnoBa: roctpuin mienoigHuia neinkos, CD150, knitn-
HW KICTKOBOIO MO3KY, iIMyHO(MEHOTUI.



