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Differences in phenotype, growth factor
requirements, pattern of expression of
adhesion molecules and rate of apoptosis
displayed by three new myeloid sister
leukemic cell lines

We established three new human myeloid cell
lines from one patient, in the presence of gran-
ulocyte-macrophage colony-stimulating factor
(UPM1-GM), interleukin-3 (UMP1-IL-3) or
without exogenous growth factors (UPM1).
The 3 lines were characterized by phenotypic,
genotypic and functional studies. These cell
lines may provide useful tools to study differ-
ent aspects of leukemic cell biology.1

Three sister cell lines were established from a
bone marrow sample (80% myeloblasts), col-
lected in a resistant phase after 2 courses of
induction chemotherapy (mitoxantrone/cytara-
bine) of an acute myeloid leukemia, FAB type
M4Eo. The cells were initially cultured in RPMI
1640 with 20% fetal bovine serum.2 The 3 cell
lines share cytogenetic abnormalities with the
patient’s karyotype (43-45,XX,del(5)(q13q33),
-7,-16,-18, add(21)(q22),+1-2mar,dmin), but

have some differences between them (Table 1).
The 3 lines express myeloid antigens and are
strongly positive for LFA-1 (CD18/CD11a)
(Table 1).

UPM1 cells are small and morphologically less
differentiated, grow in suspension (doubling
time-196 hours) and have little CD38 expres-
sion. UPM1 cells grow slower than the 2 other
lines, as measured by thymidine incorporation
(see ref. #3 for details) and clonogenic assays,
and have a higher percentage of spontaneous
apoptotic cells, as measured by sub-G1 peak
and AO/EB staining.4 Interleukin-3 (IL-3) (10
U/mL) and granulocyte-macrophage colony-
stimulating factor (GM-CSF) (10 ng/mL)
increased UPM1 proliferation (3.3 times,
p=0.032, and 2.6 times, p=0.049, respectively)
and decreased apoptosis5 by 40%. UPM1
growth was also stimulated by granulocyte
colony-stimulating factor (G-CSF, 10 ng/mL)
and stem cell factor, SCF (10 ng/mL), flt3 lig-
and, FL (100 ng/mL) and the GM-CSF+IL-3,
PIXY321(10 ng/mL)+SCF, or PIXY321+FL com-
binations (more than 2.0 times the proliferation
of control cells).

The UPM1-GM cell line was established in the
presence of GM-CSF. This is the fastest growing
line (doubling time-89 hours), with larger, more
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Table 1. Cytogenetic and immunologic characterization of
UPM-1, UPM1-GM and UPM1-IL3 cell lines.

UPM1 UPM1-GM UPM1-IL3

Chrom. abnormalities del(8),hsr +11,del(22)(q13)add(1)(p36),add(11) 
(p15),del(22)(q13)

Phenotype
CD34 88% 73% 63%
CD38 10% 86% 97%
CD117 72% 43% 72%
HLA-DR 82% 72% 74%
CD13 99% 89% 92%
CD33 96% 86% 89%
CD15 25% 43% 45%
CD71 88% 85% 82%
MPO 27% 36% 34%
CD7 40% 28% 31%
CD69 42% 69% 36%
CD54 3% 10% 16%
CD11a 98% 95% 95%
CD11b 7% 22% 14%
CD11c 8% 40% 20%
CD18 98% 95% 98%
others neg neg neg
CD34/CD33 89% 65% 66%
CD33/CD15 35% 58% 50%

(Others) B-lineage (CD19, CD10 and cytoplasmic CD22) and T-lineage (CD3,
CD2 and cytoplasmic CD3) markers, CD14, CD16, CD21, CD23, CD56, CD61,
LF,  TdT; (neg) < 20% of positive cells; antigens with different expression in
the three cell lines are in bold.



differentiated cells, growing mainly in suspen-
sion, with some adherent cells. UPM1-GM
shows the highest proliferative rate (2.2- and
1.7-fold greater than UPM1 and UPM1-IL3) in
the absence of exogenous growth factors and
forms colonies and clusters in methylcellulose.
Proliferation of UPM1-GM cells increased only
in the presence of PIXY321+SCF (2.2 times the
control). 

The third line, UPM1-IL3, is IL-3-dependent.
Its cells are morphologically identical to UPM1-
GM, but have an intermediate growth rate (dou-
bling time-133 hours). UPM1-IL3 cells prolifer-
ate in response to SCF and PIXY321+SCF. Addi-
tion of GM-CSF or IL-3 does not increase the
proliferation of UPM1-IL3 or UPM1-GM, but
reduces spontaneous apoptosis in culture by
30%.

With regards to their phenotype, CD117 (c-
kit) expression was higher in UPM1 (p=0.002)
and UPM1-IL3 (p=0.001), and there were also
differences in CD38, CD34 and adhesion mole-
cule expression, namely CD11b and CD11c
(Table 1). All 3 cell lines express mRNA for the
apoptosis regulatory genes analyzed (bcl-2, bax,
bak, bcl-xS, bcl-xL and mcl-1).

All-trans retinoic acid (ATRA)6 inhibited the
proliferation of the 3 cell lines, increased apop-
tosis and induced changes in surface antigens
(Table 2), but showed no effect on morpholog-
ic maturation. GM-CSF and IL-3 counteracted
the effects of ATRA on proliferation and apop-
tosis –the latter mainly in UPM1 cells. Dimethyl-
sulphoxide (DMSO, 1.2% v/v) had no effect on
UPM1 cells, but decreased the expression of
CD15 in UPM1-GM (p=0.01) and UPM1-IL3
(p<0.02). On the other hand, 12-O-tetrade-
canoylphorbol-13-acetate (TPA, 7x10–9 mol/L)

had little effect on the immunophenotype of the
3 cell lines. DMSO and TPA6 had no effect on
proliferation or cell viability of any of the cell
lines. UPM1, UPM1-GM and UPM1-IL3 may be
useful to study the effects of cytokines in the
establishment of leukemic cell lines. 
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Table 2. Changes in immunophenotype of the three cell lines after treatment with ATRA (10-6 mol/L) for six days (values rep-
resent the mean of 4 different experiments).

UPM1 UPM1-GM UPM1-IL3

control ATRA statistic FI control ATRA statistic FI control ATRA statistic FI

CD38 10% 97% p<2x10-5 ↑ 86% 99% NS ↑ 97% 100% NS ↑
CD34 88% 88% NO 73% 89% p<0.03 63% 75% p=0.02
CD117 72% 59% p<0.007 43% 30% NS 72% 56% NS
CD11a 98% 95% NS 95% 81% NS ↓ 94% 74% p<0.04 ↓
CD11b 7% 25% NS 22% 42% p<0.005 14% 19% NS
CD11c 8% 23% p<0.03 40% 51% NS ↑ 20% 49% p<0.003 ↑
CD18 98% 90% NS 95% 86% p=0.01 ↓ 98% 78% p<0.04 ↓
CD54 3% 52% p=0.01 ↑ 10% 87% p=0.006 ↑ 16% 92% p=0.001 ↑
CD15 25% 25% NO 43% 27% NS 45% 28% p=0.03
CD69 42% 22% p=0.04 69% 49% p<0.005 36% 35% NO
CD34/CD117 67% 56% p=0.006 38% 29% NS 53% 44% NS

NO - no effect; NS- not significant; FI - effect on intensity of fluorescence signal (peak position ATRA - treated: peak position control) - only considered if the varia-
tion in each of the 4 experiments was in the same direction.
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Acute lymphoblastic leukemia in the elderly.
A twelve-year retrospective, single center study

Acute myeloid leukemia in elderly patients is
a well-studied disease, while only a few studies
on acute lymphoid leukemia (ALL) in elderly
patients have been reported and their results
are not encouraging. The aims of the present
study were to review the characteristics of
acute lymphoblastic leukemia developing in
patients aged over 65 years old during a
twelve-year period at our Institution and to
analyze the  clinical and laboratory character-
istics.

Sir,
Between June, 1986 and June, 1998, 119 new

cases of acute lymphoblastic leukemia (ALL) were
diagnosed in patients aged over 14 years old,
consecutively admitted to our Hematology Divi-
sion. Among these, 37 patients (31%) were aged
over 65 years.

On the basis of their performance status, and
after evaluation of cardiac, respiratory, renal and
liver function, the patients were enrolled in one of
the protocols used in our Hematology Depart-
ment at the time of the diagnosis of ALL. Patients
with a relevant concomitant internal disease at
diagnosis were excluded from intensive treatment
and managed with more conservative therapy.

Of the 25 patients treated with intensive
chemotherapy (group 1), 11 (30.5%) were treat-
ed according to the GIMEMA ALL-0288 trial pro-
tocol,1 10 (28%) according to GIMEMA ALL-
0183 protocol,2 and 4 (11%), all with B-ALL, with
attenuated doses of drugs (60%) according to

Magrath’s protocol.3 In 5 patients, with a L3
morphology, the treatment included cyclophos-
phamide.

Twelve patients (32%) presented with a poor
performance status or with inadequate function
of one or more organs. For these patients (group
2) the induction therapy consisted of weekly
administration of vincristine (1.5 mg/m2) and
methylprednisolone (40 mg/m2/day) for six
weeks.

After the induction and consolidation phases,
all the patients who achieved CR, underwent  the
same maintenance therapy of monthly adminis-
tration of vincristine, prednisone, 6-mercaptop-
urine and methotrexate.

Cytogenetic studies were carried out in 20
patients: 13 (65%) had chromosomal abnormal-
ities, the most frequent of which were Ph1-chro-
mosome and hyperploid set, found in four
patients each (Table 1). Molecular biology stud-
ies found the p190 rearrangement in one other
patient in whom the cytogenetic study failed.

Thirty-three patients (89%) had, at diagnosis, a
lumbar puncture to study the cerebrospinal flu-
id (CSF): leukemic meningeosis was diagnosed in
only one patient.

Overall we observed 25 complete remissions
(CR) (67%), 9 deaths during induction (24%) and
3 cases of resistant disease (8%). The overall
median duration of the CR was 10 months (2-
76). The overall median survival was 7 months
(0.3-82), but in patients who reached CR it was
14 months (2.8-82.3) and 1.4 months (0.3-7) in
those who died during induction or who were
resistant (Table 1).

Nine patients (24%) died within 60 days of
diagnosis because of the following complica-
tions: 7 patients had acute toxicity from
chemotherapy (cardiac and gastrointestinal), 1
patient had acute pancreatitis, 1 patient had
Gram-negative septic shock.

The overall median duration of hospitalization
was 39 days (10-80).

Of the patients treated with aggressive
chemotherapy, 20 patients (80%) reached a CR,
4 (16%) died of toxicity before the completion of
the induction treatment, and 1 (4%) was resis-
tant. The median duration of CR was 13 months
(2.5-76) and the median survival of the patients
in CR was 15.5 months (3-82). The median over-
all survival was 14 months (1.9-82).

Seven patients (28%) manifested signs of acute
toxicity from chemotherapy in one or more
organs (3 gastrointestinal, 3 cardiac, 1 neuro-
logic, 1 hepatic). The median duration of hospi-
talization was 45.5 days (28-80).

Among patients managed with palliative treat-
ment, CR was reached in 5 cases (42%) after a
median of 28 days from the onset of treatment,
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