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Abstract: Acute promyelocytic leukemia (APL) is a form of acute
myeloid leukemia characterized by peculiar biologic features and
a unique sensitivity to differentiation therapy with all-trans retinoic
acid (ATRA). Modern treatment approaches to APL include simul-
taneous combination of ATRA and anthracycline-based chemo-
therapy. Gemtuzumab ozogamicin is a calicheamicin-conjugated
monoclonal antibody directed against CD33, a cell surface antigen
highly expressed on APL cells. Engagement of CD33 by gemtuzumab
results in immunoconjugate internalization and hydrolytic release
of calicheamicin, which, in turn, causes irreversible DNA damage
and cell death. A number of preliminary reports have highlighted
the sensitivity of APL to gemtuzumab given alone or in combination
with other agents. Several reasons may account for the efficacy of
gemtuzumab in APL, including: (1) CD33 is detectable in virtually
100% of APL cases; (2) calicheamicin belongs to the anthracycline
family, a group of chemotherapeutic agents known to be highly effec-
tive in APL; and (3) the APL blast cells lack the multidrug resistance
glycoprotein 170.

Due to the availability of other highly effective agents (ATRA,
arsenic trioxide), relatively few APL patients have been treated thus
far with gemtuzumab, and their follow-up is still short. However, it is
conceivable that the use of this agent in APL will increase in the near
future in light of its capability to induce molecular remission even in
advanced disease. Furthermore, the use of low doses of gemtuzumab
in high-risk patients might be relevant in order to reduce treatment
toxicity due to conventional anthracyclines.

This review summarizes the mechanism of action and toxicity
profile of gemtuzumab as well as the published experience with this

compound in patients with newly diagnosed and relapsed APL.

ntil recently, treatment of hematologic malignancies has
been based on conventional chemotherapy, radiotherapy,
and stem cell transplantation (SCT). Although implemen-
tation of these strategies and improved supportive care have resulted
in higher response and survival rates, disease recurrence and severe
toxicity still represent major problems leading to frequent treatment
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failure. In particular, conventional cytotoxic chemo-
therapy and allogeneic SCT are associated with significant
morbidity and mortality.

Among the innovative treatment approaches devel-
oped in recent years, the use of monoclonal antibodies
(mAbs) has emerged as an effective strategy in a number of
hematologic malignancies, including leukemia and non-
Hodgkin lymphoma (NHL)."* Two main classes of mAbs
for therapy have been developed and tested in clinics. The
first consists of unconjugated mAbs, where the antibody
itself mediates cell killing. The other class is represented
by antibodies conjugated to a chemotherapeutic agent,
immunotoxin, or radioactive particle. Examples include
anti-CD20—rituximab  (Rituxan, Genentech)—and
anti-CD52—alemtuzumab (Campath, Ilex)—mAbs used
in chronic lymphoproliferative disorders, and anti-CD33
mAbs used in acute myelogenous leukemia (AML) and
acute promyelocytic leukemia (APL).>”

APL is a form of AML characterized by specific bio-
logic and clinical features that require a tailored approach
for treatment.*” Unlike all other hematopoietic tumors,
APL is highly responsive to differentiative therapy with
all-trans retinoic acid (ATRA) and other biological agents
that also act as apoptosis inducers such as arsenic trioxide
(ATO). Current consensus on APL treatment indicates
that a simultaneous combination of ATRA and chemo-
therapy is the optimal front-line approach.® Anthracy-
clines have long been shown to have striking efficacy in
this leukemia even if used as single agents, and they are
therefore included in association with ATRA in most
APL protocols worldwide.® As we will discuss, the newly
developed anti-CD33 conjugate gemtuzumab ozogamicin
(Mylotarg, Wyeth) offers a highly attractive approach for
the treatment APL as it allows a potent intercalating agent
to be delivered directly to leukemia blasts. Several recent
studies have shown the efficacy and tolerability of gem-
tuzumab as a single agent or in combination with other
agents for the treatment of APL.

The CD33 Antigen

The CD33antigenisa 67 kD glycosylated transmembrane
protein. It is a member of the sialic acid—binding, immu-
noglobulin-like lectin family, and contains two tyrosine
residues (Y340 and Y358) on its cytoplasmatic tail.
Each tyrosine is followed, after three amino acids, by
hydrophobic residues, similar to the immunoreceptor
tyrosine-based inhibitory motif (ITIM) configuration
of many inhibitory receptors.” Phosporylation of these
tyrosine residues allows recruitment and activation of the
tyrosine phosphatases SHP-1 and/or SHP-2.!! The ability
of CD33 to be phosphorylated and to recruit SHP-1 and
SHP-2 suggests that it would function as an inhibitory

Figure 1. Mechanism of action of gemtuzumab ozogamicin
(GO): (A) CD33-GO binding; (B) internalization of the im-
munocomplex GO-CD33; (C) calicheamicin release and DNA
double strand breaks; (D) cell death.

receptor in the myeloid compartment probably suppress-
ing, like other inhibitory receptors, signals generated by
immunoreceptor tyrosine-based activation motif ITAM)-
containing receptor systems.

CD33 is normally expressed on multilineage and
myelomonocytic precursors, and its expression is down-
regulated on granulocytes.'? Its expression is highly fre-
quent on leukemic blasts from AML and myelodysplastic
syndrome (MDS) patients (>90% of cases), while outside
the hematopoietic system. CD33 is expressed by Kupffer
cells in the liver and in the microglia.’* Many of the cells
that express CD33 also express the CD64 antigen, a
high-affinity receptor for IgG whose signal transduction
activity involves ITAM."

The precise function of the CD33 molecule is
still unclear. According to a recently proposed model,
CD33 is phosphorylated on tyrosine by an Src-fam-
ily kinase activated by the CD64 cross-linking. Upon
phosphorylation and subsequent recruitment of the
SHP phosphatases, CD33 inhibits CD64-mediated sig-
nals leading to monocytic activation. This allows CD33
bright cells to ignore stimuli that would otherwise result
in monocytic activation. As the myeloid lineage develops
with the downregulation of the CD33, the cells become
more responsive to stimulation through CD64 and/or
other activation receptors.!® The ITIM-like domains of
CD33 also seem to play a role in intracellular trafhicking
of anti-CD33 immunoconjugates. In fact, recent in vitro
studies show that modification of these domains impair
the internalization of gemtuzumab-bounded CD33 and
gemtuzumab-induced cytotoxicity."” The latter observa-
tion suggests that structural variations of the ITIM-like
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Figure 2. Antigen expression profile in a case of acute promyelocytic leukemia.

configuration may produce changes in the efficacy of anti-
CD33 therapies modifying the rate of internalization of
antibody-bound CD33.

Mechanism of Action of Gemtuzumab

Gemtuzumab is a conjugated mAb designed to deliver
a cytotoxic agent to target cells. Direct delivery of the
cytotoxic compound to tumor cells through CD33-anti-
body ligation should minimize side effects to nontargeted
normal cells that do not express the antigen. The cytotoxic
agent of gemtuzumab is N-acetyl-gamma calicheamicin
dimethyl hydrazide, a derivative of gamma calicheamicin.’
Binding of gemtuzumab to the CD33 antigen is followed
by endocytosis, cleavage of the covalent link between the
mAb and calicheamicin in lysosomes by acid hydrolysis,
and release of calicheamicin. Glutathion reduction pro-
duces a reactive intermediate of calicheamicin that in
turn causes DNA double strand breaks (Figure 1).'2! The

cytotoxicity of calicheamicin is thought to be approxi-

mately 1,000 times greater than that of doxorubicin, a
widely used antibiotic chemotherapy agent. This has
precluded clinical studies using calicheamicin as a free
nonconjugated agent.?>*

Calicheamicin metabolites are detectable in the serum
from patients receiving gemtuzumab and this may at least
in part explain some of the reported adverse effects. How-
ever, gemtuzumab toxicity is limited to certain organs, such
as liver and bone marrow,** suggesting a specificity for
gemtuzumab independent of CD33. Indeed, in addition
to CD33-dependent internalization, some investigators
have proposed an alternative mechanism of action of gem-
tuzumab that enables it to kill CD33-negative leukemic
cells via CD33-independent endocytosis internalization
mechanisms.?® Both gemtuzumab uptake mechanisms are
influenced by the cell cycle status, with cells in G1, S, or
G2/M phase being sensitive to gemtuzumab and resting
cells in GO phase being resistant. This may also partially
explain the limited toxic effects of gemtuzumab observed
in extrahemopoietic organs.?
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Figure 3. Real-time quantitative polymerase chain reaction
evaluation of the response to GO in acute promyelocytic leu-
kemia, showing a decline of the PML/RARa transcript copy
number after the first GO dose. Arrows represent GO admin-

istrations (6 mg/m?).

GO = gemtuzumab ozogamicin.
Rationale for Use of Gemtuzumab in APL

Although thus far there have been few published reports
on the use of gemtuzumab in the treatment of APL, it
is likely that its use in this subset of leukemia patients
will grow in the near future, and most investigators
believe that APL represents an ideal target disease
for gemtuzumab.

Several reasons may account for the high efficacy of
anti-CD33 antibody—based treatment in APL. First, com-
pared to other AMLs, APL is characterized by a more con-
sistent immunophenotypic profile, consisting of negative
staining for HLA-DR and CD34 and expression of CD13
and CD33 (Figure 2). Of note, CD33 is detectable in
virtually 100% of cases and shows a highly homogeneous
expression pattern.”-*® This may explain the excellent
response seen with both conjugated and nonconjugated
anti-CD33 antibodies. Furthermore, the chemotherapy
agent vehicled in gemtuzumab, calicheamicin, is a potent
intercalator, similar to anthracyclines, which are known
to be highly effective in APL. Finally, lack of or very
low expression of the multidrug resistance glycoprotein
170 (Pgp) in APL blasts accounts for the striking sensitiv-
ity of APL to anthracyclines and calicheamicin.?*

Gemtuzumab for Relapsed APL

Petti and colleagues™ reported in 2001 on the prolonged
hematologic and molecular complete response (CR) in a
heavily pretreated APL patient who was treated in third
hematologic relapse with two doses of gemtuzumab at
9 mg/m? This patient had previously received front-line
ATRA plus anthracycline (AIDA regimen), salvage chemo-
therapy followed by autologous SCT for first relapse, and
ATO for second relapse. Hence, gemtuzumab appeared
highly effective in advanced disease, and this observation

prompted the Italian investigators to expand the use of
this agent in APL. Besides treatment of molecular relapse,
the GIMEMA group is conducting a randomized study
comparing a two-dose treatment course of gemtuzumab
with 2 years of maintenance therapy with low-dose
chemotherapy and ATRA after front-line induction
and consolidation.

Tsimberidou and coauthors® described an APL
patient who relapsed with extramedullary disease 2.5 years
after initial treatment with liposomal ATRA. The combi-
nation of ATRA plus ATO induced a second hematologic
and molecular CR, but the patient underwent further
relapse. This was managed successfully with six courses
of gemtuzumab, given at single 9 mg/m? doses once per
month, combined in this case with simultaneous ATRA.
Molecular CR was achieved in this patient after the first
gemtuzumab dose.

Schwarz and associates™ reported a patient in
second molecular relapse who was treated with a single
dose of gemtuzumab at 9 mg/m? and maintained with
ATRA (1 week on, 1 week off) for 12 months. Also in
this case, the patient obtained molecular CR after a single
gemtuzumab dose.

The efficacy of gemtuzumab as a single agent for
treatment of molecular relapse was investigated in 16 APL
patients who had first (8 patients), second (5 patients),
third (2 patients), or fourth (1 patient) molecular relapse.®
Gemtuzumab was administered at 6 mg/m? for two doses
and patients who achieved molecular remission (MR) were
given a final third dose. Patients who remained positive for
the PML/RAR fusion protein in the marrow according to
polymerase chain reaction (PCR) were given additional
gemtuzumab courses until PCR was negative or up to a
total of six doses. MR was obtained in 91% of patients
tested after two doses and in 100% of patients tested
after the third gemtuzumab dose. Of the three remaining
patients, one achieved MR after a single gemtuzumab
administration and received no further therapy due to
hepatic toxicity, and two showed disease progression dur-
ing treatment. As shown by real-time quantitative PCR
experiments (Figure 3), there was a remarkable decline
(2 logs) of the PML/RAR transcripts already after the first
gemtuzumab dose. Of 14 responders, seven remained in
sustained MR for a median of 15 months while seven
relapsed at 3—15 months. Significantly, gemtuzumab was
administered again in two relapsing patients and both
obtained a new MR. Observed toxicity in this study con-
sisted of transient myelosuppression in all cases and an
asymptomatic increase of hepatic aspartate aminotrans-
ferase in four cases. One patient developed severe hepatic
toxicity (grade 3) without veno-occlusive disease (VOD).
In summary, gemtuzumab was well tolerated and showed
high antileukemic efficacy in advanced APL. However,
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Table 1. Gemtuzumab Therapy in APL
Type of
Gemtuzumab Number of | Status of Disease
Authors Administration Cases Before Therapy Result Toxicity
Gemtuzumab + . . Hepatotoxicity, neutropenia,
7 0
Estey et al ATRA + IDA 19 Diagnosis MCR (84%) I D
Lo Coco et al® Gemtuzumab 16 Molecular relapse MCR Hepatotoxicity, feutropenia,
(88%) thrombocytopenia
Schwarz et al® Gemruzumab + 1 Molecular relapse MCR Pancytopenia,
W ATRA P hepatotoxicity
Gemtuzumab +
: : 3
Tsimberidou et al ATRA 1 Molecular relapse MCR NA
Petti et al’! Gemtuzumab 1 Hef;f:;izglc MCR Neutropenia, thrombocytopenia

ATRA = all-trans retinoic acid; IDA = idarubicin; MCR = molecular complete remission; NA = not assessed.

since a high proportion of patients receiving gemtuzumab
as a single agent relapsed, the authors suggested that
further treatment should be given in these cases after the
achievement of MR.¢

Experience With Gemtuzumab as Front-line
Therapy of APL

A single study has been published reporting the use of
gemtuzumab in combination with other agents as front-
line therapy of APL.” In this study, newly diagnosed
patients were induced into remission with conventional
doses of ATRA and gemtuzumab (9 mg/m?), given at day
5 if white blood cell count was less than 10,000 mm?® or
at day 1 if greater than 10,000 mm®. Gemtuzumab was
administered at day 1 together with idarubicin (12 mg/m?
daily, days 1-3) in three patients with leukocyte counts
at diagnosis higher than 30,000/mm?. Patients in hema-
tologic CR were to receive eight additional monthly
courses of gemtuzumab along with intermittent ATRA,
and idarubicin only if they persisted or converted to
PCR-positive for PML/RAR. The hematologic CR rate
was 84% (16 out of 19) in patients treated with ATRA
plus gemtuzumab with or without idarubicin, and 88%
(14 out of 16) in patients treated only with ATRA plus
gemtuzumab. All 14 patients remained PML/RAR PCR-
negative at a median follow-up of 12-15 months from
CR. No severe toxicities were reported. Although this
preliminary investigation suggests that the ATRA—gem-
tuzumab combination is safe and effective in APL, long-
term results in a larger patient population are needed to
verify whether this approach is advantageous over more
established associations including ATRA and conventional

anthracycline-based chemotherapy. A summary of results
reported with gemtuzumab for APL is shown in Table 1.

Toxicity of Gemtuzumab

Infusion-related adverse events after gemtuzumab admin-
istration occur mainly with the first dose and are similar
to those observed with the infusion of other mAbs. These
events may occur despite prophylactic treatment with
acetaminophen and antihistamines and include fever,
chills, cutaneous rash, hypotension, hypertension, hyper-
glycemia, dyspnea, nausea, emesis, and headache.*

The most important gemtuzumab-associated toxici-
ties are myelosuppression and hepatotoxicity.®® The effect
on myelopoiesis is likely due to the fact that although
pluripotent progenitor cells do not express CD33,
more differentiated multipotent hematopoietic cells are
CD33-positive and may therefore represent a target for
gemtuzumab. Indeed thrombocytopenia and neutropenia
are constantly observed in patients treated with gem-
tuzumab-based regimens and represent a drug-related
effect that may lead to a modification of the therapeu-
tic schedule.”

In phase II trials evaluating the efficacy and safety
of gemtuzumab as a single agent in 142 AML patients in
first relapse, there were 24 patients (17%) experiencing
grade 3 or 4 aminotransferase increases and 33 (23%)
with grade 3 or 4 hyperbilirubinemia.’> Twenty-seven
patients received hematopoietic SCT, and three of them
died of hepatic VOD. More recently, Wadleigh and col-
leagues® conducted a retrospective study of 62 patients
with AML/MDS to determine whether gemtuzumab
exposure prior to allogeneic SCT increased the incidence
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of VOD. Nine (64%) of 14 patients who underwent
SCT with prior gemtuzumab exposure developed VOD
compared with four (8%) of 48 without prior gem-
tuzumab exposure. It is noteworthy that none of the 4
patients who underwent SCT more than 3.5 months
from gemtuzumab administration developed VOD com-
pared to 9 of 10 patients who underwent SCT less than
3.5 months following gemtuzumab administration. The
authors concluded that prior treatment with gemtuzumab
is a significant risk factor for VOD especially if the time
interval between the two therapies is short.”” Moreover,
Rajvanshi and coauthors reported that 11 of 23 patients
who received gemtuzumab following SCT developed liver
injury, which in seven patients consisted of weight gain,
ascites, and jaundice. Seven patients died of liver failure,
and necroscopic examination of 5 patients showed sinu-
soidal injury with extensive sinusoidal fibrosis.?® Nabhan
and associates performed a retrospective analysis of 47
AML patients treated in a single institution with two
doses of single-agent gemtuzumab 9 mg/m? given 14
days apart. Twenty-three (48%) patients experienced liver
toxicity but only 1 patient developed VOD. The authors
concluded that, when administered as a single agent and
in absence of SCT, gemtuzumab has little association with
VOD.* However in another cohort of 119 patients who
received gemtuzumab without SCT, this agent was associ-
ated with the development of potentially fatal VOD.*

As for gemtuzumab therapy for APL, to our knowl-
edge no cases of VOD have been reported. In our series
treated for molecular relapse, the most important toxicity
was transient myelosuppression associated in a few cases
with fever of unknown origin. Only 1 patient developed
severe hepatic toxicity (grade 3) without VOD.® In the
APL study conducted by Estey and colleagues, 9 of 16
patients developed asymptomatic self-limited increases
in serum glutamic-pyruvic transaminase (seven cases) or
bilirubin (two cases). Here again, myelosuppression was
observed in all cases while no patients developed VOD.”

The reasons underlying the apparent absence of
VOD in APL patients receiving gemtuzumab are unclear.
However, it is conceivable that the high CD33 expression
level in promyelocytes may account for drug sequestration
in the hemopoietic compartment avoiding its diffusion in
other districts.

Mechanisms of Resistance to Gemtuzumab

The multidrug resistance (MDR) mechanism has been
implied in resistance to gemtuzumab. The perme-
ability glycoprotein (Pgp), a member of the adenosine
triphosphate binding cassette superfamily, is the most
extensively characterized peptide responsible for the
efflux of a number of drugs and xenobiotics, including

anthracyclines. Calicheamicin is similar in structure and

4142 and studies on different

size to other substrates of Pgp,
AML cell lines showed that gemtuzumab cytotoxicity is
influenced by Pgp expression.* Furthermore, a phase II
clinical trial with gemtuzumab in AML patients showed
that Pgp expression correlates with treatment failure.”

MDR modifiers are able to overcome gemtuzumab
resistance and restore drug sensitivity in blasts derived
from AML patients and in AML cell lines.®% The
results obtained in vitro with MDR modifiers and the
observation that PgP expression correlates with clinical
outcome led to pilot studies with gemtuzumab-based
combination regimens and cyclosporine A as a Pgp
inhibitor.#** The results showed that cyclosporine A can
be safely used in combination with gemtuzumab but the
response rate was not superior to that of other trials using
gemtuzumab alone.

Multidrug  resistance  protein 1 (MRP1) is
overexpressed in 7-30% of non—-M3 AML cases, and in
several studies its expression was higher at relapse com-
pared to the time of diagnosis.””' However the effect of
MRP1 on gemtuzumab resistance seems less important
than that of Pgp on cells coexpressing both MRP1 and
Pgp proteins.*

Compared to other AML subsets, APL shows
significantly lower expression levels of both Pgp and
MRP1.#3%52  Therefore, gemtuzumab cytotoxicity is
probably more efficient in APL due to the virtual absence
of this resistance mechanism. A recent study by Jedema
and coauthors®® pointed out the role of cell cycle on
gemtuzumab sensitivity. In particular, similar to what is
observed with conventional daunorubicin therapy, gem-
tuzumab toxicity appears to be specific for cells in G1, S,
or G2/M phase of the cell cycle, with cells in resting GO
phase being resistant. Resting cells in GO phase are not
only less sensitive to the cytotoxic action of calicheamicin
but also appear less efficient in taking up gemtuzumab
regardless of CD33 expression level.

Another mechanism involved in gemtuzumab resis-
tance that has been recently proposed relates to the CD33
antigen saturation status of peripheral blood (PB) and
bone marrow (BM). In 92 AML patients who received
gemtuzumab as salvage therapy, there was a significant
inverse correlation between the PB CD33 load and the
achievement of CR. Therefore, it was suggested that high
PB CD33 loads reduce gemtuzumab efficacy, probably
by drug sequestration and reduction of its availability for
blast cell saturation in the BM. In six patients in whom
BM CD33 load was evaluated, high CD33 expression lev-
els were related to lower CD33 saturation, suggesting that
CD33 load in BM also contributes to CD33 saturation
and then to gemtuzumab efficacy.>

(continued on page 76)
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(continued from page 62)

Together these findings indicate that gemtu-
zumab resistance is likely mediated by different
mechanisms related both to intrinsic calicheamicin tox-
icity and the complex systems that regulate the CD33-
gemtuzumab interactions.

Conclusion

Gemtuzumab has proven highly effective and relatively
safe in APL, both as a single agent or in combination with
other approaches. Because of its recent introduction in
clinics, long-term results in patients receiving this treat-
ment are still lacking. Due also to the small number of
APL patients treated with gemtuzumab and the availabil-
ity in this leukemia subset of other highly effective agents
such as ATRA, ATO, and conventional anthracyclines, it
is hard to establish at present the place of gemtuzumab
in the therapy of APL. While long-term data on larger
APL series are awaited, the use of gemtuzumab in
advanced disease (second or further relapse) is advisable
in light of its capability to induce molecular remission.
Finally, gemtuzumab may represent a valid alternative
to conventional chemotherapy in patients with severe
cardiac dysfunction.
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Abstract 1079 A Phase | Trial of Scutellaria
Barbata (BZL101) for Metastatic Breast Cancer

Tagliaferri M, Cohen I, Vogel C, et al.

Preclinical studies found BZL101, an aqueous extract from
Scutellaria barbata, a member of the Lamiaceae family,
to have in vitro growth inhibitory effects on four human
breast cancer cell lines and one murine breast cancer cell
line. Studies have shown that BZL101 arrests breast can-
cer cells in the G1 phase and induces apoptosis.

Tagliaferri et al conducted a phase I open-label
study of BZL101 for metastatic breast cancer. A total of
21 patients were treated with BZL101 350 mL/day until
disease progression, toxicity, or personal decision to stop
therapy. The primary endpoints were safety, toxicity, and
tumor response, as defined by RECIST criteria.

No grade 3 or 4 hematologic or nonhematologic
adverse events were observed. The most frequently
reported side effects were grade 1/2 nausea (43%), diar-
rhea (20%), headache (20%), flatulence (14%), vomiting
(10%), constipation (10%), and fatigue (10%). Among
the 16 patients who were evaluable for response, four had
stable disease for greater than 90 days and three for greater
than 180 days. Three patients experienced objective
tumor regression, with one being 1 mm short of a partial
response, as defined by RECIST criteria. The authors
concluded that BZL101 is associated with a favorable
tolerability profile and early encouraging clinical activity
in this heavily pretreated population (median prior treat-
ments, 3.6 [range, 0—10]).
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Abstract 203 In Vitro Propagation and
Characterization of Tumorigenic Breast Cancer Cells
With Stem/Progenitor Cell Properties

Daidone MG, Ponti D, Sozzi G, et al.

Another compelling area covered at the Symposium was
the search for recognizable gene expression patterns among
breast cancer—initiating cells. Daidone et al compared the
gene expression profiles from cells of three breast cancer
lesions and from the established breast carcinoma cell
line MCF-7 (MCE-S) with the gene expression profile of
the MCF-7 parental cell line. Cytogenetic analyses were
performed on MCF-S and MCF-7 cell lines.

The findings showed overlapping transcriptional pro-
files among breast tumorigenic cells with stem/progenitor
properties that were propagated in vitro as nonadherent
tumor spheres. These profiles derived from an established
breast carcinoma cell line and were distinct from those
exhibited by the parental cell line. There were fewer
structural chromosomal aberrations detected in MCF-S
compared with MCEF-7, in keeping with the hypothesis
that a protective mechanism favors the survival of cells
with self-renewing properties. The authors conclude
that long-term cultures of breast cancer—initiating cells
represent a suitable in vitro model for the development
of novel diagnostic and therapeutic approaches targeting
these stem cells.
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