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Editorial

The urokinase plasminogen activating system (uPAS) consists of
the urokinase plasminogen activator (uPA), its cognate cell membrane
receptor (uPAR or CD87) and two main inhibitors belonging to the
serine proteinase inhibitors (serpin) superfamily, the plasminogen
activator inhibitor-1 (PAI-1) and -2 (PAI-2) [1,2].

For over a decade, the uPA system has been implicated in cancer
invasion and metastasis. uPA was originally believed to mediate these
processes by catalysing degradation of the extracellular matrix (ECM)
thus allowing malignant cells to invade locally and eventually spread to
distant sites. Recently, additional functions have been described for
uPA and uPAR, particularly in cell adhesion and chemotaxis, the
amounts of uPA and uPAR in various tumor types and in the tissue/
serum samples of cancer patients have been shown to correlate with
survival prognosis, indicating the relevance of these molecules in
malignancy [3].

The distribution and expression of uPAS in different hematological
disorders was reported in several studies, a high level of plasma soluble
uPAR (suPAR) at diagnosis was correlated with poor response to
chemotherapy in acute leukemia [4].

Literature data show that uPAR (CD87) expression has a potential
role in the diagnostic or prognostic work-up of several hematologic
malignancies, particularly acute leukemia and multiple myeloma
(MM) [5].

Wada H et al. found that the level of the tissue type PA (t-PA)
antigen was highest in acute myeloblastic leukemia (AML) and that of
the urokinase type PA (u-PA) was highest in acute promyelocytic
leukemia (APL). The PAI-I antigen showed no marked cell specificity,
but the PAI-II antigen was markedly increased in myelomonocytic
leukemia and acute monocytic leukemia (AMOL). From these
findings, various PAs and PAIs are considered to be present in
leukemia cells and to be involved in hemostatic disorders, thus they
are of diagnostic value in leukemia. CD87 expression has also been
correlated in AML patients with higher frequency of bleeding
complications, mucocutaneous infiltration, hepatosplenomegaly and
lymphadenopathy. These observations suggest that uPAS activity is
associated with clinical features predicting a more aggressive course of
the disease [5,6].

In addition, high levels of soluble uPAR appear to represent an
independent factor predicting worse prognosis and extramedullary
involvement in multiple myeloma (MM) [7].

Hjertner et al. showed that uPA and uPAR are expressed by
myeloma cells and that this proteolytic system is functionally active in
both primary myeloma cells and in myeloma cell lines. Therefore, the
uPAS can also potentially influence important biological events in MM
such as bone matrix degradation, tumour invasion and homing of
plasma cells to the bone marrow [8]. Moreover, positive correlation
was observed between number of leukocytes and of granulocytes and
u-PA concentration in the blood of patients with myeloproliferative
syndromes which could confirm the above hypothesis and explain
fibrinolysis system activation reported in these patients [4].

Finally, recent results from preclinical studies show that inhibition
of uPA protease activity or blockage of uPA from binding to its
receptor prevents tumor progression. Several therapeutical approaches
have been shown to possess anti-tumor effects in preclinical assays,
including selective inhibitors of uPA activity, antagonist peptides,
monoclonal antibodies able to prevent uPA binding to uPAR and gene
therapy techniques silencing uPA/uPAR expression. The recent
development of anti-urokinase receptor antibodies, may further
underline the possibility that the uPAR molecule could represent a
suitable target for new therapeutic options. [9,10].

The most interesting approach, as far as hematological disorders are
concerned, is represented by the development of such fusion proteins
as the diphtheria toxin/urokinase fusion protein, which has been
demonstrated, in vitro, to be toxic to CD87 AML blasts. Overall, these
preliminary observations suggest that the uPAR molecule could
represent a suitable target for new therapeutic strategies in
hematological malignancies [11].

In conclusion, further studies are needed to increase the
comprehension of the molecular mechanisms implicating the uPAS
system in tumorigenesis, along with more exhaustive clinical
investigations to prove the efficacy of uPAS inhibitors, in
monotherapy or in combination with conventional or novel anti-
cancer therapies.

References

1. Andreasen PA, Kjoller L, Christensen L, Duffy MJ (1997) The urokinase-
type plasminogen activator system in cancer metastasis: a review. Int J
Cancer 72: 1-22.

2. Dane K, Andreasen PA, Grendahl-Hansen ], Kristensen P, Nielsen LS, et
al. (1985) Plasminogen activators, tissue degradation, and cancer. Adv
Cancer Res 44: 139-266.

3. Duffy MJ (2004) The urokinase plasminogen activator system: role in
malignancy. Curr Pharm Des 10: 39-49.

J Hematol Thrombo Dis
ISSN:2329-8790 JHTD, an open access journal

Volume S1 ¢ Issue €101 « 1000S1e101


mailto:pharmagor@gmail.com
http://www.ncbi.nlm.nih.gov/pubmed/9212216
http://www.ncbi.nlm.nih.gov/pubmed/9212216
http://www.ncbi.nlm.nih.gov/pubmed/9212216
http://www.ncbi.nlm.nih.gov/pubmed/2930999
http://www.ncbi.nlm.nih.gov/pubmed/2930999
http://www.ncbi.nlm.nih.gov/pubmed/2930999
http://www.ncbi.nlm.nih.gov/pubmed/14754404
http://www.ncbi.nlm.nih.gov/pubmed/14754404

Citation:

Gouri A, Dekaken A, Klisic A, Aissaoui A, Chefrour M, et al. (2015) Urokinase Plasminogen Activator System and Hematologic

Malignancies: Potential Role in Diagnosis and Therapy. J Hematol Thrombo Dis S1: €101. doi:10.4172/2329-8790.1000S1e101

Page 2 of 2
Roa D, Kremplewska-Nalezyta E, Gadomska G, Zastawna E, Michalski A, 8. Hjertner O, Qvigstad G, Hjorth-Hansen H, Seidel C, Woodliff ], et al.
et al. (2000) Plasminogen activators (t-PA and u-PA) and plasminogen (2000) Expression of urokinase plasminogen activator and the urokinase
activators inhibitors (PAI-1 and PAI-2) in some myeloproliferative plasminogen activator receptor in myeloma cells. Br J Haematol 109:
syndromes. Med Sci Monit 6: 684-691. 815-822.
Béné MC, Castoldi G, Knapp W, Rigolin GM, Escribano L, et al. 9. Muehlenweg B, Sperl S, Magdolen V, Schmitt M, Harbeck N (2001)
(2004) EGIL, European Group on Immunological Classification of Interference with the urokinase plasminogen activator system: a promising
Leukemias. CD87 (urokinase type plasminogen therapeutic concepts for solid tumor. Expert Opin Biol Ther 1: 683-691.
activator receptor), function and pathology in hematological disorders: a 10, Ulisse S, Baldini E, Sorrenti S, D'Armiento M (2009) The urokinase
review. Leukemia 18: 394-400. plasminogen activator system: a target for anti-cancer therapy. Curr
Wada K, Takahashi H, Hanano M, Tatewaki W, Niwano H, et al. (1994) Cancer Drug Targets 9: 32-71.
Plasma urokinase-type plasminogen activator in patients with leukemias. 1], Frankel AE, Beran M, Hogge DE, Powell BL, Thorburn A, et al. (2002)

Leuk Lymphoma 15: 499-502.

Rigolin GM, Tieghi A, Ciccone M, Bragotti LZ, Cavazzini F, et al. (2003)
Soluble urokinase-type plasminogen activator receptor (suPAR) as an
independent factor predicting worse prognosis and extra-bone marrow
involvement in multiple myeloma patients. Br ] Haematol 120: 953-959.

Malignant progenitors from patients with CD87+ acute myelogenous
leukemia are sensitive to a diphtheria toxin-urokinase fusion protein. Exp
Hematol 30: 1316-1323.

This article was originally published in a special issue, entitled: "Epigenetics in
Hematology", Edited by Adel Gouri

J Hematol Thrombo Dis
ISSN:2329-8790 JHTD, an open access journal

Volume S1 ¢ Issue €101 « 1000S1e101


http://www.ncbi.nlm.nih.gov/pubmed/11208392
http://www.ncbi.nlm.nih.gov/pubmed/11208392
http://www.ncbi.nlm.nih.gov/pubmed/11208392
http://www.ncbi.nlm.nih.gov/pubmed/11208392
http://www.ncbi.nlm.nih.gov/pubmed/7874008
http://www.ncbi.nlm.nih.gov/pubmed/7874008
http://www.ncbi.nlm.nih.gov/pubmed/7874008
http://www.ncbi.nlm.nih.gov/pubmed/12648064
http://www.ncbi.nlm.nih.gov/pubmed/12648064
http://www.ncbi.nlm.nih.gov/pubmed/12648064
http://www.ncbi.nlm.nih.gov/pubmed/12648064
http://www.ncbi.nlm.nih.gov/pubmed/10929035
http://www.ncbi.nlm.nih.gov/pubmed/10929035
http://www.ncbi.nlm.nih.gov/pubmed/10929035
http://www.ncbi.nlm.nih.gov/pubmed/10929035
http://www.ncbi.nlm.nih.gov/pubmed/19200050
http://www.ncbi.nlm.nih.gov/pubmed/19200050
http://www.ncbi.nlm.nih.gov/pubmed/19200050

	Contents
	Urokinase Plasminogen Activator System and Hematologic Malignancies: Potential Role in Diagnosis and Therapy
	Editorial
	References




