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Abstract 

 
 Pęcherzyki zewnątrzkomórkowe (ang. extracellular vesicles, EVs) stanowią 

populację małych obłonionych nanocząstek biologicznych wydzielanych przez większość 

komórek, w tym komórki dojrzałe oraz komórki macierzyste (KM).  

 Rozwijające się obecnie dynamicznie badania w tym obszarze wykazują, że EVs 

ogrywają kluczową rolę w komunikacji międzykomórkowej zarówno w stanach 

fizjologicznych jak i patologicznych. Mogą one przenosić bioaktywne cząsteczki, w tym 

m.in. białka, mRNA oraz miRNA modulujące funkcje komórek docelowych, co 

wykorzystuje się obecnie m.in. w celu opracowania nowych podejść w regeneracji tkanek 

z wykorzystane bezkomórkowych preparatów/ pochodnych z KM. EVs krążące w płynach 

ustrojowych mogą natomiast pełnić również istotne narzędzia w diagnostyce, świadczące 

o toczącym się procesie chorobowym. 

 Rosnące zainteresowanie pęcherzykami zewnątrzkomórkowymi w tych dwóch 

aspektach, czyni je dziś potencjalnymi nowymi i interesującymi narzędziami kolejnej 

generacji w diagnostyce oraz terapiach regeneracyjnych.  

Pęcherzyki zewnątrzkomórkowe – 
nowe narzędzia  

w diagnostyce i terapii  

 



Biografia 

 

Prof. Ewa K. Zuba-Surma, Ph.D., D.Sc. 

Group Leader at the Department of Cell Biology, Faculty of Biochemistry, Biophysics and 

Biotechnology JU 

Head of The Laboratory of Stem Cell Biotechnology (LSCB), MCB JU 

 

Measurable effects 

Parametric achievements: 

✓47 original publications (IF journals only) 

✓36 review articles (IF journals only) 

✓4editorial letters and other publications with IF (with total IF=21,995) 

✓11book chapters 

✓75meeting abstracts (listed in Web of Science) 

✓1patent and 9 patent applications 

 

Parametric indicators based on total scientific achievements: 

✓Total Impact Factor (IF) = 372,989 

✓Total no. of citations = 4816(including 4397 without auto-citations) 

✓Hirsch factor (H): 35 

 

Education 

Master of Science (MS)–June 1999; Jagiellonian University, Department of Immunology; 

Krakow, Poland; Specialty: immunology; 

Doctor of Philosophy (PhD)–June 2004;Jagiellonian University, Department of 

Immunology; Krakow, Poland; Specialty: immunology; 

Doctor of Science (DSc)–November 2009; Pomeranian Medical University; Department of 

Physiology; Szczecin, Poland, Specialty: Medicine -medical biology; 

Full Professorship–February2020; Jagiellonian University Medical College, Krakow, 

Poland; Specialty: Medicine -medical biology. 

 

Professional Positions 

2003-2005 Research Assistant, Department of Transplantation Polish-American Institute 

of Pediatrics University’s Children Hospital Jagiellonian University, Krakow, Poland; 



2005-2009 Postdoctoral Fellow Institute of Molecular Cardiology Division of Cardiology 

University of Louisville, Louisville, Kentucky, USA Dr Roberto Bolli/ Dr Buddhadeb Dawn’s 

group; 

2006 –2009 Postdoctoral Fellow Stem Cell Biology Institute Brown Cancer Center 

University of Louisville, Louisville, Kentucky, USA Dr Mariusz Z. Ratajczak’s group;  

2009 –2015 Assistant Professor (Adjunct) Faculty of Biochemistry, Biophysics and 

Biotechnology Jagiellonian University, Krakow, Poland; 

2011 –2018 Visiting Professor Cardiovascular Research Institute Kansas University Medical 

Center Kansas City, KS, USA; 

2011–Present, Group Leader Department of Cell Biology Faculty of Biochemistry, 

Biophysics and Biotechnology Jagiellonian University, Krakow, Poland; 

2012–Present, Group Leader Laboratory of Stem Cell Biotechnology Malopolska Centre of 

Biotechnology Jagiellonian University, Krakow, Poland; 

2015–2020 Associate Professor Department of Cell Biology Faculty of Biochemistry, 

Biophysics and Biotechnology Jagiellonian University, Krakow, Poland;  

2020–Present, Full Professor Department of Cell Biology Faculty of Biochemistry, 

Biophysics and Biotechnology Jagiellonian University, Krakow, Poland. 

Selected publications: 

1.Dawn B, Zuba-Surma EK, Abdel-Latif A, Tiwari S, Bolli R. Cardiac stem cell therapy for 

myocardial regeneration. A clinical perspective. Minerva Cardioangiol2005;53(6):549-64. 

2.Zuba-Surma EK, Abdel-Latif A, Case J, Tiwari S, Hunt G, Vincent RJ, Ranjan S, Srour 

EF, Bolli R, Dawn B. Sca-1 expression  is  associated  with  decreased  cardiomyogenic  

differentiation  potential  of  skeletal  muscle-derived  adult primitive cells. J Mol Cell 

Cardiol2006;41(4):650-60. 

3.Ratajczak MZ, Zuba-Surma E,Kucia M, Reca R, Wojakowski W, Ratajczak MZ. The 

pleiotropic effects of the SDF-1-CXCR4 axis in organogenesis, regeneration and 

tumorigenesis. Leukemia.2006;20(11):1915-24.  

4.Abdel-Latif A, Bolli R, Tleyjeh IM, Montori VM, Perin EC, Hornung CA, Zuba-Surma EK, 

Al-Mallah M, Dawn B. 



Ewa K. Zuba-Surma, Ph.D., D.Sc., Prof. JU-CV4Adult  bone  marrow-derived  cells  for  

cardiac  repair:  a  systematic  review  and  meta-analysis. Arch  Intern  Med. 

2007;167(10):989-97. 

5.Zuba-Surma  EK,Kucia  M,  Abdel-Latif  A,  Dawn  B,  Hall  B,  Singh  R,  Lillard  JW,  

Ratajczak  MZ.  Morphological characterization  of  Very  Small  Embryonic-Like  stem  

cells  (VSELs)  by  ImageStream  system  analysis. J  Cell  Mol Med.2008; 12(1):292-303. 

6.Zuba-Surma EK, Kucia M,  Dawn B, Guo Y, Ratajczak MZ, Bolli R. Bone  marrow-derived  

pluripotent very small embryonic-like stem cells are mobilized after acute myocardial 

infarction. J Mol Cell Cardiol2008; 44:865-73. 

7.Zuba-Surma EK, Ratajczak MZ. Very Small Embryonic Like Stem Cells –implications for 

aging.Mech Aging Dev 2008; Feb 14. 

8.Cramer  DE,  Wagner  S,  Li  B,  Liu  J,  Hansen  R,  Reca  R,  Wu  W, Zuba-SurmaE,  

Laber  DA,  Ratajczak  MZ,  Yan  J. Mobilization  of  Hematopoietic  Progenitor  Cells  by  

Yeast-derived  {beta}-Glucan  Requires  Activation  of  Matrix Metalloproteinase-9. Stem 

Cells2008; 26:1231-40. 

22.Dawn  B,  Tiwari  S,  Kucia  M, Zuba-Surma  EK,  Guo  Y,  SanganalMath  SK,  Abdel-

Latif  A,  Hunt  G,  Vincent  RJ, Taher H, Reed NJ, Ratajczak MZ, Bolli R. Transplantation 

of bone marrow-derived very small embryonic-like stem cells  (VSELs)  attenuates  left  

ventricular  dysfunction  and  remodeling  after  myocardial  infarction. Stem  Cells 

2008; 26:1646-55. 

23.Abdel-Latif A, Zuba-Surma EK,Case J, Tiwari S, Hunt G, Ranjan S, Vincent RJ, Srour 

EF, Bolli R, Dawn B. TGF-β1  enhances  cardiomyogenic  differentiation  potential  of  

skeletal  muscle-derived  adult  primitive  cells. Basic  Res Cardiol2008; May 23. 

24.Ratajczak  MZ,Zuba-Surma  EK,  Ratajczak  J,  Kucia  M.  Very  Small  Embryonic  Like  

(VSEL)  Stem  Cells –Characterization, Developmental Origin and Biological Significance. 

Exp Hematol2008; 36:742-51. 

25.Ratajczak  MZ,Zuba-Surma  EK,  Ratajczak  J,  Kucia  M.  Very  small  embryonic-like  

(VSEL)  stem  cells  in  adult tissues and their potential role in rejuvenation of tissues 

and longevity. Exp Gerontol 2008; June 14. 



26.Abdel-Latif A, Bolli R, Zuba-Surma EK,Tleyjeh IM, Hornung CA, Dawn B. G-CSF 

therapy for cardiac repairafter acute myocardial infarction: A systematic review and 

meta-analysis of randomized controlled trials. Am Heart J2008; 156:216-26. 

27.Zuba-Surma EK, Kucia M, Wu W, Klich I, Lillard JW, Ratajczak J, Ratajczak MZ, Very 

small embryonic-like stem cells  are  present  in  adult  murine  organs:  ImageStream-

based  morphological  analysis  and  distribution  studies.Cytometry A2008; 73A 

(12):1116-27. 

28.Zuba-Surma  EK,  Kucia  M,  Ratajczak  J,  Ratajczak  MZ,  “Small  Stem  Cells”  in  

Adult  Tissues:  Very  Small Embryonic-Like Stem Cells (VSELs) Stand Up!Cytometry 

A2008; Nov 5. 

29.Wojakowski W, Tendera M, Kucia M, Zuba-Surma E, Paczkowska E, Ciosek J, Hałasa 

M, Król M, Kaźmierski M, Ochała A, Ratajczak J,Machaliński B, Ratajczak MZ. 

Mobilization  of  Bone  Marrow-Derived  Oct-4+SSEA-4+Very Small Embryonic-Like Stem 

cells in Patients with Acute Myocardial Infarction. J Am Col Cardiol 2009; 53(1):1-9. 

30.Dawn  B,  Abdel-Latif  A,  Sanganalmath  SK,  Flaherty  MP, Zuba-Surma  EK.  CARDIAC  

REPAIR  WITH  ADULT BONE MARROW-DERIVED CELLS: THE CLINICAL EVIDENCE. Antioxid 

Redox Signal. 2009 Feb 9. 

31.Chugh AR, Zuba-Surma EK, Dawn B. Bone marrow-derived mesenchymal stems cells 

and cardiac repair. Minerva Cardioangiol. 2009 Apr;57(2):185-202. 

32.Liu Y, Clem B, Zuba-Surma EK, El-Naggar S, Telang S, Jenson AB, Wang Y, Shao H, 

Ratajczak MZ, Chesney J, Dean  DC.  Mouse  fibroblasts  lacking  RB1  function  form  

spheres  and  undergo  reprogramming  to  a  cancer  stem  cell phenotype. Cell Stem 

Cell. 2009 Apr 3;4(4):336-47. 

33.Liu  R,  Klich  I,  Ratajczak  J,  Ratajczak  MZ, Zuba-Surma  EK. Erythrocyte-derived  

microvesicles  may  transfer phosphatidylserine  to  the  surface  of  nucleated  cells  

and  falsely  "mark"  them  as  apoptotic. Eur  J  Haematol.  2009, 83(3): 220-9. 

34.Shin  DM, Zuba-Surma  EK,  Wu  W,  Ratajczak  J,  Wysoczynski  M,  Ratajczak  MZ,  

Kucia  M.  Novel  epigenetic mechanisms  that  control  pluripotency  and  quiescence of  

adult  bone  marrow-derived  Oct4(+)  very  small embryonic-like stem cells. Leukemia. 

2009, 23(11): 2042-51. 



35.Zuba-Surma  EK,  Kucia  M,  Rui  L,  Shin  DM,  Wojakowski  W,  Ratajczak  J,  

Ratajczak  MZ. Fetal  liver  very  small embryonic/epiblast  like  stem  cells  follow  

developmental  migratory  pathway  of  hematopoietic  stem  cells.  Ann  N  Y Acad Sci. 

2009; 1176:205-18. 

36.Zuba-Surma EK, Klich I, Greco N, Laughlin MJ, Ratajczak J, Ratajczak MZ. 

Optimization of isolation andfurther characterization  of  umbilical  cord  blood-derived  

very  small  embryonic/  epiblast-like  stem  cells  (VSELs).  Eur  J Haematol. 2010; 

18(1): 34-46. 

37.Zuba-Surma  EK,  Ratajczak  MZ. Overview  of  very  small  embryonic-like  stem  

cells  (VSELs)  and  methodology  of their identification and isolation by flow cytometric 

methods. Curr Protoc Cytom. 2010; Chapter 9:Unit 9.29. 

38.Zuba-Surma  EK,  Guo  Y,  Taher  H,  Sanganalmath  SK,  Hunt  G,  Vincent  RJ,  Kucia  

M,  Abdel-Latif  A,  Tang  XL, Ratajczak MZ, Dawn B, Bolli R. Transplantation of 

expanded bone marrow-derived very small embryonic-like stem cells  (VSEL-SCs)  

improves  left  ventricular  function  and  remodeling  after  myocardial  infarction. J  

Cell  Mol  Med. 2010 Jul 12.  

39.Abdel-Latif  A, Zuba-Surma  EK,  Ziada  KM,  Kucia  M,  Cohen  DA,  Kaplan  AM,  Van  

Zant  G,  Selim  S,  Smyth  SS, Ratajczak MZ. Evidence of Mobilization of Pluripotent 

Stem Cells into Peripheral Blood of Patients with Myocardial Ischemia. Exp Hematol. 

2010 Aug 25. 

40.Wojakowski  W, Kucia  M,  Liu  R, Zuba-Surma  E,  Jadczyk  T,  Bachowski  R,  

Nabiałek E, Kaźmierski M, Ratajczak MZ, Tendera M. Circulating Very Small Embryonic-

Like Stem Cells in Cardiovascular Disease. J Cardiovasc Transl Res. 2010 Dec 17. 

41.Zuba-Surma  EK,  Wojakowski  W, Ratajczak  MZ,  Dawn  B.  Very  Small  Embryonic-

Like  Stem  Cells:  Biology  and Therapeuthic Potential for Heart Repair. Antioxid Redox 

Signal. 2011 Jan 2. 

42.Ratajczak  J, Zuba-Surma  E,  Klich  I,  Liu  R,  Wysoczynski  M,  Greco  N,  Kucia  M,  

Laughlin  MJ,  Ratajczak  MZ. Hematopoietic   differentiation   of   umbilical   cord   

blood-derived   very   small   embryonic/epiblast-like   stem   cells. Leukemia. 2011 Apr 

12. 



43.Ratajczak  MZ,  Liu  R,  Marlicz  W,  Blogowski  W,  Starzynska  T,  Wojakowski  W, 

Zuba-Surma  E. Identification  of Very  Small  Embryonic/Epiblast-Like  Stem  Cells  

(VSELs)  Circulating  in  Peripheral  Blood  During  Organ/Tissue Injuries. Methods Cell 

Biol. 2011;103:31-54. 

44.Zuba-Surma  EK,  Wojakowski  W,  Madeja  Z and  Ratajczak  MZ. Stem  cells  as a  

novel tool  for  drug  screening and treatment of  degenerative diseases.Cur Pharm Des, 

2012;18(18):2644-56. 

45.Ratajczak   MZ,   Shin   DM,   Liu   R,   Mierzejewska   K,   Ratajczak   J,   Kucia   M, 

Zuba-Surma   EK.Very   small embryonic/epiblast-like stem cells  (VSELs) and their 

potential role  in aging and organ rejuvenation -an  update and comparison to other 

primitive small stem cells isolated from adult tissues. Aging (Albany NY). 2012;4(4):235-

46. 

46.Jeevanantham  V,  Butler  M,  Saad  A,  Abdel-Latif  A, Zuba-Surma  EK,  Dawn  B.  

Adult  bone  marrow  cell  therapy improves survival and induces long-term improvement 

in cardiac parameters: A systematic review and meta-analysis. Circulation2012 Jul 

31;126(5):551-68. 

47.Bobis-Wozowicz  S,  Kmiotek  K,  Sekula  M,  Kedracka-Krok  S,  Kamycka  E,  Adamiak  

M,  Jankowska  U,  Madetko-Talowska  A,  Sarna  M,  Bik-Multanowski  M,  Kolcz  J,  

Boruczkowski  D,  Madeja  Z,  Dawn  B, Zuba-Surma  EK. Human Induced Pluripotent 

Stem Cell-Derived Microvesicles Transmit RNAs and Proteins to Recipient Mature Heart 

Cells Modulating Cell Fate and Behavior.Stem Cells. 2015 Jun 1. 

48.Afzal  MR, Samanta  A,  Shah  ZI,  Jeevanantham  V,  Abdel-Latif  A, Zuba-Surma  EK,  

Dawn  B. Adult  Bone  Marrow  Cell Therapy for Ischemic Heart Disease: Evidence and 

Insights from Randomized Controlled Trials.Circ Res. 2015 Jul 9. 

49.Labedz-Maslowska  A,  Lipert  B,  Berdecka  D,  Kedracka-Krok  S,  Jankowska  U,  

Kamycka  E,  Sekula  M,  Madeja  Z, Dawn  B,  Jura  J, Zuba-Surma  EK. Monocyte  

Chemoattractant  Protein-Induced  Protein  1  (MCPIP1)  Enhances Angiogenic  and  

Cardiomyogenic  Potential  of  Murine  Bone  Marrow-Derived  Mesenchymal  Stem  

Cells.PLoS  One. 2015 Jul 27;10(7):e0133746. 

50.Faryan M, Kamycka E, Mizia-Stec K, Wojakowski W, Wybraniec M, Hoffmann A, Nowak 

S, Kolasa J, Zuba-SurmaE,  Wnuk-Wojnar  AM. Mobilization  of  stem  and  progenitor  



cells  in  patients  with  atrial  fibrillation  undergoing circumferential pulmonary vein 

isolation. Int J Cardiol. 2016 Jan 15;203:415-7. 

51.Labedz-Maslowska A, Kamycka E, Bobis-Wozowicz S, Madeja Z, Zuba-SurmaEK. 

Identification of New Rat Bone Marrow-Derived  Population  of  Very  Small  Stem  Cell  

with  Oct-4A  and  Nanog  Expression  by  Flow  Cytometric Platforms. Stem Cells Int. 

2016;2016:5069857. 

52.Bobis-Wozowicz  S,  Kmiotek  K,  Kania  K,  Karnas  E,  Labedz-Maslowska  A,  Sekula  

M,  Kedracka-Krok  S,  Kolcz  J, Boruczkowski D, Madeja Z, Zuba-Surma EK. Diverse 

impact of xeno-free conditions on biological and regenerative properties of hUC-MSCs 

and their extracellular vesicles. J Mol Med (Berl).2017 Feb;95(2):205-220. 

53.Samanta  A, Kaja  AK, Afzal MR, Zuba-Surma EK, Dawn B. Bone  marrow cells  for 

heart repair: clinical evidence  

54.Sekuła  M,  Domalik-Pyzik  P,  Morawska-Chochół  A,  Bobis-Wozowicz  S,  Karnas  E,  

Noga  S,  Boruczkowski  D, Adamiak M, Madeja Z, Chłopek J, Zuba-Surma  EK. Polylactide-

and  polycaprolactone-based  substrates  enhance angiogenic   potential   of   human   

umbilical   cord-derived   mesenchymal   stem   cells   in   vitro -implications   for 

cardiovascular repair. Materials Science and Engineering C, 2017 August (77): 521–533. 

 

55.Adamiak  M,  Cheng  G,  Bobis-Wozowicz  S,  Zhao  L,  Kedracka-Krok  S,  Samanta  A,  

Karnas  E,  Xuan  YT,  Skupien-Rabian B, Chen X, Jankowska U, Girgis M, Sekula M, Davani 

A, Lasota S, Vincent RJ, Sarna M, Newell KL, Wang OL,  Dudley  N,  Madeja  Z, Dawn  B, 

Zuba-Surma  EK.  Induced  Pluripotent  Stem  Cell  (iPSC)-Derived  Extracellular Vesicles 

Are Safer and More Effective for Cardiac Repair Than iPSCs. Circ Res. 2018 Jan 

19;122(2):296-309 

 


