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Настоящий номер «Иммунологии гемопоэза» необычен. Он 

практически полностью посвящен научным разработкам и диагностическим 

подходам авторитетного Европейского консорциума EUROFLOW. 

Профессора Жак Ван Донген (Нидерланды) и Альберто Орфао (Испания) 

подробно осветили достижения EUROFLOW на конференции в Санкт-

Петербурге 17-19 мая 2011 г. Конференция была организована компаниями 

Becton Dickinson и Биолайн. Для российского читателя столь подробное 

освещение направлений работы EUROFLOW приводится впервые и будет, 

несомненно, полезным в совершенствовании иммунодиагностики 

гемобластозов и минимальной остаточной болезни в онкогематологии.   

Выражаем огромную благодарность профессорам J.J.M. van Dongen и 

A.Orfao за предоставленные для публикации материалы.  

Редакция «Иммунологии гемопоэза» 

 

 

           This Haemopoiesis Immunology issue is unusual. It practically entirely 

addresses scientific developments and diagnostic approaches of the European 

Consortium EUROFLOW. Professors Jack Van Dongen (The Netherlands) and 

Alberto Orfao (Italy) described in detail EUROFLOW’s achievements at the 

St. Peterburg conference of May 17—19, 2011. The conference was organized by 

Becton Dickinson and Bioline. For Russian readers such a detailed coverage of 

EUROFLOW’s fields of activities is made for the first time and will undoubtedly 

be very useful for improvement of immunodiagnosis in hematology malignancies 

and minimal residual disease in cancer hematology.  

Editorial board of “Haematopoiesis Immunology” is very grateful to Professors 

J.J.M. van Dongen and A.Orfao for presentation of their articles. 

Editors  
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 March 2011  

Prof. J.J.M. van Dongen, M.D., Ph.D.
Jacques J.M. van Dongen studied Medicine at the 
Erasmus University Rotterdam (Rotterdam, the 
Netherlands) and received his M.D. degree in 1981. 
From then on he worked in the field of immunology 
research, with special focus on human T- and B-cell 
differentiation as well as lymphoid malignancies and 
immunodeficiencies. Together with Herbert 
Hooijkaas, he initiated the immunodiagnostic 
laboratory of the Erasmus university Medical Center 
Rotterdam in 1985, which has developed into one of 
the leading centers for immunodiagnostics and 
translational research of lymphoproliferative 
diseases and immunodeficiencies in Europe. In 
1990 he received his Ph.D. degree (thesis: “Human 
T-cell differentiation: Basic aspects and their clinical 
applications”). Since 1991 he has been full 
Professor of Immunology at the Erasmus 
MC/Erasmus University Rotterdam. His translational 
research focuses on molecular genetic processes 
during normal, malignant, and immunodeficient 
lymphoid differentiation and on the development and 
clinical evaluation of new immunodiagnostic 
methods in lymphoproliferative diseases and primary 
immunodeficiencies. He contributed to ~550 
manuscripts, including ~360 international SCI 
publications (number of citations: ~14,300; H-factor: 
61). He is/was coordinator of seven European 
networks in the field of diagnostics in hemato-
oncology and immunology, such as the currently 
ongoing EuroClonality, EuroMRD, and EuroFlow 
networks. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
Prof. J.J.M. van Dongen, M.D., Ph.D. 
Department of Immunology, Ee 830 
Erasmus MC 
University Medical Center Rotterdam 
Dr. Molewaterplein 50 
3015 GE  ROTTERDAM 
The Netherlands 
Telephone: +31-(0)10-704.4094 
Telefax: +31-(0)10-704.4731 
E-mail:  b.vanbodegom@erasmusmc.nl (secretary) 
 j.j.m.vandongen@erasmusmc.nl 
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Профессор J.J.M. van Dongen 

«Европейские консорциумы в онкогематологии. 

Цели и достижения». 
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Профессор J.J.M. van Dongen 

«Обнаружение аберраций, 

происходящих вследствие слияния генов 

при острых лейкозах, 

методом проточной цитометрии. 

 Возможности использования 

вместо молекулярной диагностики» 
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  Alberto Orfao was born on 15 July 1960. He received his M.D. Degree at 

both the University of Salamanca, Spain (1984) and the Nova University of 

Lisbon, Portugal (1985) and obtained the Ph.D. Degree at the University of 

Salamanca in 1987. He is currently Full Professor of the Department of 

Medicine and the Director of the General Cytometry Service at the University of 

Salamanca, as well as one of the Principal Investigators at the Cancer Research Center of 

Salamanca. He leads the Spanish National DNA Bank since its creation in 2004. His main 

research interest is in translational medicine, mainly focused on hematological malignancies and 

the relationship between immune system and cancer. At present he has published more than 400 

scientific papers and has co-authored 25 patents. He has received more than 30 awards including 

the Berend Howen and the Wallace Coulter awards of the International Society for Laboratory 

Hematology and the International Society for Clinical Cytometry. 

BIOGRAPHICAL SKETCH 
 
 

NAME 
 
José Alberto Orfao de Matos 

POSITION TITLE 
Director, National Bank of DNA, Cytometry Service, 
Associate Professor of Immunology of USAL 
 

EDUCATION/TRAINING   

INSTITUTION AND LOCATION DEGREE 
(if applicable) 

YEAR(s) FIELD OF STUDY 

University of Salamanca MD 1984 Medicine / Surgery 
University of Salamanca PhD 1987 Medicine / Surgery 
    

 
 
A. Positions and Honors.  
 
RESEARCH AND PROFESSIONAL EXPERIENCE: 

2004-Present - Director of the National DNA Bank of Spain, at the University of Salamanca 

2000-Present -  Principal Investigator at the Cancer Research Center of Salamanca 

1996- Present - Professor of Immunology, Department of Medicine, at the University of Salamanca 

1990- Present -  Director of the Central Cytometry Service of the University of Salamanca (Spain). 

1987: Ph.D. Title of Ph.D. Thesis: Immunological phenotype and clinical-biological correlation in chronic lmphocytic leukemia 

1985: MD degree at the University of Lisbon 
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1984: MD degree at the University of Salamanca 
 
Other Experience and Professional Memberships 

 

Member of the Scientific Committee of the National Genotyping Center of Spain (2004- Present) 

Councilor of the executive board of the International Society for Analytical Cytology (1996-2000) 

Member of European Group for the Immunological Characterization of leukemias 

Member of European BIOMED Group for the study and standarization of minimal residual disease in acute leukemias on Clinical Cell 
Analysis. 

Chairman of the standarization Committee of the International Federation of Clinical Chemistry (1994-2000). 

Secretary of Iberian Society Cytometry (1999- 2003) 

President of Iberian Society Cytometry (1995-1999) 

Tesaurer of The Iberian Society of Cytometry (1993-1995) 
 
Member of the External advisory board of the CICS (University of Beira Interior, Portugal) (2007-present) 
 
Member of the Research Council of the University of Salamanca (2004-2008) 
 
Member of the advisory board of the Brasilian Studies Institute of the University of Salamanca (2008-present) 
 
 
 
 
HONORS & AWARDS 
 

“Mecenas” Prize of the University of Salamanca. January 2001 

Prize of The Royal Academy of Medicine of Salamanca. Feb 2000 

Iberoamerican Prize of Flow Cytometry of The Mexican Society of Cytofluorografy. March 1998 

Annual Prizes of the Spanish Society of Hematology for several different scientific works: Nov 1989, Nov 1990, Oct 1991, Nov 1993, 
Nov 1995, Oct 1999, Oct 2001 

Spanish Cancer Association Prize for best Ph.D. thesis in Cancer. Oct 1987 
 

Wallace Coulter Prize of the Clinical Cytometry Society (USA, 2001) 

 
EDITORIAL BOARD OF THE JOURNALS 
 
Cytometry, Haematologica, Leukemia, European Journal of Clinical Investigation, Journal of Biological Regulators and 
Homeostatic agents, Current Protocols in Cytometry, Hematology Journal, Annals of Hematology, , Quaderni di Citometria 
Pratica 
 
 
B. Peer-reviewed publications (in chronological order).  
 
The publications listed below were selected from a total of 399 publications in international peer-reviewed journals 
 

1. SAN MIGUEL JF, GONZALEZ M, CAÑIZO MC, OJEDA E, ORFAO A, MORO MJ, FISAC P, ROMERO M, LOPEZ 
BORRASCA A: Leukaemias with megakaryoblastic involvement: clinical , hematological and immunological 
characteristics. Blood, 72: 402-407, 1988 
 
2. GOMEZ E, SAN MIGUEL JF, GONZALEZ M, ORFAO A, LOPEZ BORRASCA A: Clinical and phenotypical 
characteristics of pre-T-cell leukemia: Blood, 75: 525-526, 1990 
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3. SAN MIGUEL JF, HERNANDEZ JM, GONZALEZ-SARMIENTO R, GONZALEZ M, SANCHEZ I, ORFAO A, CAÑIZO 
MC, LOPEZ BORRASCA A: Acute leukemia following a primary myelodysplastic syndrome: immunophenotypic, 
genotypic and clinical characteristics. Blood, 78: 768-774, 1991 
 
4. SAN MIGUEL JF, GARCIA-SANZ R, GONZALEZ M, MORO MJ, HERNANDEZ JM, ORTEGA F, BORREGO D, 
CARNERO M, CASANOVA F, JIMENEZ R, PORTERO JA, ORFAO A: A new staging system for multiple myeloma based 
on the number of S-phase plasma cells. Blood, 85: 448-455, 1995 
 
5. TABERNERO MD, SAN MIGUEL JF, GARCIA-SANZ R, NAJERA ML, GARCIA-ISIDORO M, PEREZ-SIMON JA, 
GONZALEZ M, WIEGANT J, RAAP AK, ORFAO A: Incidence of chromosome numerical changes in multiple myeloma. A 
FISH analysis using 15 chromosome specific probes. The American Journal of Pathology, 149: 153-161, 1996. 
 
6. ORFAO A, ESCRIBANO L, VILLARRUBIA J, VELASCO JL, CERVERO C, CIUDAD J, NAVARRO JL, SAN MIGUEL 
JF: Flow cytometric analysis of mast cells from normal and pathological human bone marrow: identification and 
enumeration. American Journal of Pathology, 149: 1493-1499, 1996. 
 
7. LASO FJ, MADRUGA JI, GIRÓN JA, LOPEZ A, CIUDAD J, SAN MIGUEL JF, ALVAREZ-MON M, ORFAO A: 
Decreased natural-killer cytotoxic activity in chronic alcoholism is associated with alcohol liver disease but not with active 
ethanol consumption. Hepatology, 25: 1096-1100, 1997. 
 
8. SAN MIGUEL JF, MARTINEZ A, MACEDO A, VIDRIALES MB, LOPEZ-BERGES C, GONZALEZ M, CABALLERO D, 
GARCIA-MARCOS MA, RAMOS F, FERNANDEZ-CALVO J, CALMUNTIA MJ, DIAZ-MEDIAVILLA J, ORFAO A: 
Immunophenotyping investigation of minimal residual disease is a useful approach for predicting relapse in acute myeloid 
leukemia patients. Blood, 90: 2465-2470, 1997. 
 
9. GARCIA HERNANDEZ B, CASTELLANOS A, LOPEZ A, ORFAO A, SANCHEZ GARCIA I: Murine hematopoietic 
reconstitution after tagging and selection of retrovirally transduced bone marrow cells. Proceedings of the National 
Academy of Sciences USA, 94: 13239-13244, 1997. 
 
10. CASTELLANOS A, PINTADO B, WERUAGA E, AREVALO R, LOPEZ A, ORFAO A, SANCHEZ GARCIA I: A BCR-
ABL p190 Fusion gene made by homologous recombination causes B-cell Acute Lymphoblastic Leukemias in chimeric 
mice with independence of the endogenous bcr product. Blood, 90: 2168-2174, 1997. 
 
11. ESCRIBANO L, ORFAO A, DIAZ-AGUSTIN B, VILLARRUBIA J, CERVERO C, LOPEZ A, GARCIA-MARCOS MA, 
BELLAS C, FERNANDEZ-CAÑADAS S, CUEVAS M, SANCHEZ A, VELASCO JL, NAVARRO JL, SAN MIGUEL JF: 
Indolent systemic mast cell disease in adults: immunophenotypic characterization of bone marrow mast cells and its 
diagnostic implications. Blood, 91: 2731-2736, 1998. 
 
12. OCQUETEAU M, ORFAO A, ALMEIDA J, BLADE J, GONZALEZ M, GARCIA-SANZ R, LOPEZ-BERGES MC, MORO 
MJ, HERNANDEZ J, ESCRIBANO L, CABALLERO MD, ROZMAN M, SAN MIGUEL JF: Immunophenotypic 
characterization of plasma cells from monoclonal gammopathy of undetermined significance (MGUS) patients. 
Implications for the differential diagnosis between MGUS and multiple myeloma. American Journal of Pathology, 152: 
1655-1665, 1998. 
 
13. PEREZ-SIMON JA, GARCIA-SANZ R, TABERNERO MD, ALMEIDA J, GONZALEZ M, FERNANDEZ-CALVO J, 
MORO MJ, HERNANDEZ JM, SAN MIGUEL JF, ORFAO A: Prognostic value of numerical chromosome aberrations in 
multiple myeloma: a FISH analysis of 15 different chromosomes. Blood, 91: 3366-3371, 1998. 
 
14. BENE MC, BERNIER M, CASASNOVAS RO, CASTOLDI G, KNAPP W, LANZA F, LUDWIG WD, MATUTES E, 
ORFAO A, SPERLING C, VANT’T VEER MB for the European Group for the Immunologic Classification of Leukemias 
(EGIL): The reliability and specificity of c-kit for the diagnosis of acute leukemias and undifferentiated leukemias. Blood, 
92: 596-599, 1998. 
 
15. EGIL (European Group for the Immunological classification of Leukemias): BENE MC, BERNIER M, CASTOLDI G, 
KNAPP W, LUDWIG WD, MATUTES E, ORFAO A, VANT VEER MB: The value of c-kit in the diagnosis of biphenotypic 
acute leukemia. Leukemia, 12: 2038, 1996. 
 
16.GARCIA-SANZ R, ORFAO A, SAN MIGUEL JF: Primary plasma cell leukemia and multiple myeloma: one or two 
diseases according to the methodology (Response to Smadja et al). Blood, 94: 3608-3609, 1999 
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CABALLERO MD, HERNANDEZ J, MORO MJ, MATEOS MV, ORFAO A: Prognostic value of immunophenotypic 
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pathogenesis of the disease. American Journal of Pathology, 159: 1861-1868, 2001 
 
21. VALENT P, SCHERNTHANER GH, SPERR WR, FRITSCH G, AGIS H, WILLHEIM M, BURHING MJ, ORFAO A, 
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Period: 2003 – 2006 
 
4.- " Multiple Myeloma and other gammopathies: of the genesis to the therapeutic one "..  
Principal investigator of one of the research groups of the node of the Cancer Research Centre of Salamanca. 
Agency: G03/136 for the development of thematic networks of cooperative research of the Fund of Sanitary 
Researches, Institute of Health Carlos III of the Ministry of Health and Consumption. 
Period: 2003 – 2006. 
 
5.- " Genomic of cancer ".  
Principal investigator of one of the integral groups of the network. 
Agency: Institute of Health Carlos III. Ministry of Health and Consumption. Help G03/10 for the development of thematic 
networks of cooperative research of the Fund of Sanitary Researches, Institute of Health Carlos III of the Ministry of 
Health and Consumption. 
Period: 2003 – 2006 
 
6.- " Phenotypic and functional characterisation of the neoplasic cell in leukemic T/NK Chronic lymjphoproliferative 
disorders and his implications in the biological behavior of the disease ".  
Member of the research team. 
Agency: Institute of Health Carlos III. Ministry of Health and Consumption. 
Period: 2003 – 2006 
 
7.- " National  Bank of DNA ". 
Principal  Investigator 
Agency: Foundation Genome Spain.  
Period: 2004 – 2005 
 
8.- “European Leukemia Net” - Network of Excellence 
Principal investigator of one of the groups of research 
Agency: “Research Directorate-General, Commission of the European Communities”. European Union 
Period:  2004-2006 
 
9.- " Multiple Myeloma and other gammopathies: of the genesis to the therapeutic one ".  
Principal investigator of one of the groups of the node of the Cancer Research Centre of Salamanca. 
Agency: Project of research of the Program of Promotion of the Biomedical Research and in Sciences of the Health of 
the Fund of Sanitary Researches, Institute of Health Carlos III of the Ministry of Health and Consumption. 
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                                     Principal Investigator/Program Director (Last, first, middle):   

 PHS 398/2590 (Rev. 05/01) Page _______ Biographical Sketch Format Page  

Period: 2006 
 
10.- “Flow cytometry for fast and sensitive diagnosis and follow-up of haematological malignancies (EUROFLOW)” 
Subcoordinator of the project and Principal Investigator of one of the groups of research 
Agency: Research Directorate-General of European Union. 
Period:  2007-2009. 
 
11.- " Clonal B-cell lymphocytosis of undetermined significance: determination of its frequency, analysis of the 
phenotypic and genetic characteristics of the B-cell clone and identification of possible factors involved in his 
ontogenesis ". 
Principal Investigator. 
Agency: Project PI060824 of the Fund of Sanitary Researches of the Institute of Health Carlos III of the Ministry of 
Health and Consumption (Spain). 
Period: 2007 – 2009 
 
12.- “Myeloma Stem Cell Network: A translational programme identifying and targeting the myeloma stem cell 
(MSCNET)” 
Principal investigator of one of the groups of research 
Agency: Research Directorate-General of European Union. 
Period:  2006-2009 
 
13.- " Thematic network of research in cancer ".  
Principal investigator of one of the integral groups of the network. 
Institute of Health Carlos III. Ministry of Health and Consumption. Help RD06/0020/0035 for the development of 
thematic networks of cooperative research (RETICS) of the Fund of Sanitary Researches, Institute of Health Carlos III 
of the Ministry of Health and Consumption. 
Period: 2007 - 2010 
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1









 





       
   
  

      
  
   

     
  
   
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3






       
    

 
 



         

         

     




       
   
  

      
  
   

     
  
   
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     
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   
      
      
  
    
     
       
     
     
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      
      
  
    
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      
      
  
    
     
       
     
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      
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   
      
      
  
    
     
      
     
     
      




5




    

    

    
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



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
 





















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
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 




 



  
  

 






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

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 



  
  

 







7

     

 





   
   

 






       

 
 
 
 



      

        

        

 
  

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 
↔ ↔ 




 
 
 





 









 





  
   


  

  



  
   


  
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 
↔ ↔ 




 
 
 





 









 





  
   


  

  



  
   


  
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10 10 10 10 100 1 2 3 4

10578.011

CD 45 PERCPCY5.5 ->

CD45 PerCPCy5.5 

10 10 10 10 100 1 2 3 4

10578.007

HLADR FITC ->

HLA-DR FITC 

10 10 10 10 100 1 2 3 4

10578.011

CD2 FITC ->

CD2 FITC 

10 10 10 10 100 1 2 3 4

10578.010

CD65 FITC ->

CD65 FITC 

10 10 10 10 100 1 2 3 4

10578.006

CD34 APC ->

CD34 FITC 

10 10 10 10 100 1 2 3 4

10578.004

cCD3 FITC ->

Cy-CD3 FITC 

10 10 10 10 100 1 2 3 4

10578.002

nTDT FITC ->

nTdT FITC 

10 10 10 10 100 1 2 3 4

10578.008

CD11B FITC ->

CD11b FITC 

10 10 10 10 100 1 2 3 4

10578.012

CD61 FITC ->

CD61 FITC 

10 10 10 10 100 1 2 3 4

10578.014

CD36 FITC ->

CD36 FITC 
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11504 L.Cel.DendrtBDCA4/CD138

BDCA4 PE ->

10 10 10 10 100 1 2 3 4

11504 L.Cel.Dendrt.CD4/CD8

CD4 FITC ->
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




   

   
   
   
   
   
   
   
   
   
   
   
   
   
   
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



































   










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



































   











11












      

    

 

  

       


   

       
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
 





 





















    
     
   
 

    
 

     
    


      


   
   
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
 





 





















    
     
   
 

    
 

     
    


      


   
   
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

 






































  
  


 


  

 

 
 
 
 


 
 

 
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
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 







 
 
 




















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




 
 
 




















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








 











 






 





       
        




Monoclonal
component

Monoclonal
component

non-IgM

ALOT LST PCD SST

BCP-ALL T-ALL AML/MDS B-CLPD
limited

B-CLPD
broad T-CLPD NK-CLPD

Sustained
monocytosis

Eosinophilia

Acute leukemia Cytopenia Lymphocytosis
LN involvement

Suspect small cell samples
(e.g. CSF, FNA, vitreous)



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other MPD

Monoclonal
component

Monoclonal
component

non-IgM

ALOT LST PCD SST

BCP-ALL T-ALL AML/MDS B-CLPD
limited

B-CLPD
broad T-CLPD NK-CLPD

Sustained
monocytosis

Eosinophilia

reactive/polyclonal
other  B-CLPD

reactive/
non-aberrant

CLL

non-CLL

CLL

MCL

FCL

HCL

other clonal B

reactive

aberrant +αβ

aberrant +γδ

reactive

aberrant
NK cellsvarious 

subtypes
of BCP-ALL

various 
subtypes
of T-ALL

various 
subtypes
of AML

MDS

PNH

CML

CML-BC

Acute leukemia Cytopenia Lymphocytosis
LN involvement

Suspect small cell samples
(e.g. CSF, FNA, vitreous)

clonal




       
        












  


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other MPD

Monoclonal
component

Monoclonal
component

non-IgM

ALOT LST PCD SST

BCP-ALL T-ALL AML/MDS B-CLPD
limited

B-CLPD
broad T-CLPD NK-CLPD

Sustained
monocytosis

Eosinophilia

reactive/polyclonal
other  B-CLPD

reactive/
non-aberrant

CLL

non-CLL

CLL

MCL

FCL

HCL

other clonal B

reactive

aberrant +αβ

aberrant +γδ

reactive

aberrant
NK cellsvarious 

subtypes
of BCP-ALL

various 
subtypes
of T-ALL

various 
subtypes
of AML

MDS

PNH

CML

CML-BC

Acute leukemia Cytopenia Lymphocytosis
LN involvement

Suspect small cell samples
(e.g. CSF, FNA, vitreous)

clonal




       
        












  



17

   
 

     
     
     

    
   


  
 
  
  
  







  



  


 





  
 

  

  

   


  

  
 

 



 


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


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 



 

 

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 

    




         
         

         

 

 

         

         

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 
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CLL

MCL

FCL

HCL

other clonal B

Acute leukemia Cytopenia
Lymphocytosis

LN involvement

> 90% pure by BB

  
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


  
     


 



 
 

 

 





  
   


  

  



  
   


  

 

 
 

 










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


  
     


 



 
 

 

 





  
   


  

  



  
   


  

 

 
 

 










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


JJM van Dongen Department of Immunology, Erasmus MC

4









 

 







 

 

 








 




  

 




     


 
  

    





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


 


  

  















        
   

     
    

     
   

      
   
       
  
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32




 


  

  















        
   

     
    

     
   

      
   
       
  

33

 

 












 

BCP-ALL T-ALL AML



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34

  


      

      







 




 



207

34

  


      

      







 




 

35

    
   

 



    
   

 


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36




 

 
 
  
 

 
 
 
 
 
 
  
 
  
  
 



       
   

     
   

    
   

      
 
       

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


 

 
 
  
 

 
 
 
 
 
 
  
 
  
  
 



       
   

     
   

    
   

      
 
       

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 
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

   

 


 


 
 
 
 
 
 
 




     
  



   
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Comparative View Comparative View Comparative View
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    

     
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

  
  

Comparative View Comparative View Comparative View



        
   

     
    

     
   

      
   
       
  
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






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 
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 


 


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
















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P <.001

Impact on PFS of the depth of response after 
induction therapy (n=153)
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Paiva et al; J Clin Oncol. 2011 



        
   

     
    

     
   

      
   
       
  
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 

 




 

 


 

 




 
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 

 


 

 




 

45

 

 




 

 




Discriminating

Markers:

IREM2

CD14

 




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 


























 
 



 


 

  

 

         

 


















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 


























 
 



 


 

  

 

         

 


















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

 

32.4 
16.2

13.3 
9.4

32.0 
6.2

94.3 
63.5

9.7 
7.5

430.9 
297.5

4.2
4.1

1Ε51Ε40

4.0 
4.3

34.8
18.2

14.4 
13.8

# 

24.4 
3.4

# 

205.0 
126.6

# 

10.7 
6.8

524.2 
377.5

# 

0.6
0.2

# 

1Ε51Ε40

-1.9 
4.3

# 

CD19

CD38

CD45

CD27

CD43

HLA 
class II

sIg

CD20




 





























   

 





































 
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•  



• 



• 






  
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•  



• 



• 






  
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 










     

    

  

  

   

   

   




 

  

 

  

 

 

   
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• 



• 






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 










     

    

  

  

   

   

   




 

  

 

  

 

 

   
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