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CONCLUSIONS	
  

Tumor-­‐specific	
  effector	
  memory	
  CD8+	
  T	
  cells	
  in	
  the	
  bone	
  marrow	
  
of	
  pa0ents	
  with	
  mul0ple	
  myeloma	
  are	
  inefficient	
  because	
  of	
  the	
  
concomitant	
  presence	
  of	
  endothelial	
  cell-­‐reac0ve	
  tumor-­‐specific	
  
central	
  memory	
  CD8+	
  T	
  cells	
  producing	
  considerable	
  amounts	
  of	
  
IL-­‐10	
  and	
  TGF-­‐β.	
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Comment on Leone et al, page 1443 

Myeloma escape from 
immunity: an “inside” job 
------------------------------------------------------------ 
Aaron P. Rapoport UNIVERSITY OF MARYLAND SCHOOL OF MEDICINE 

 
In this issue of Blood, Leone et al describe a 
novel mechanism mediated by 
bone marrow dendritic cells (DCs) that 
impairs T-cell recognition and killing 
of myeloma cells. 
 

DCs protect tumor plasma cells from 
CD8+ T cell killing 

Leone et al., Blood. 2015 Sep 17; 126(12):1443-51. 
Epub 2015 Jul 16. 
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Ria et al., Clin. Cancer Res. 2014 



Control + Lenalidomide + Thalidomide + Bortezomib 

Restoring sensitivity to antiangiogenic drugs by HIF-1α inhibition 

Panobinostat 20nM Panobinostat 50nM Panobinostat 100nM 

Panobinostat + Bortezomib 

PATIENT AT 3rd RELAPSE 

Panobinostat is a Histone Deacetylase 
Inhibitor (HDACi) 
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Fibroblasts increase in 
marrow microenvironment 
of myeloma patients and 
mice; and are always in close 
contact with tumor plasma 
cell 
Frassanito et al. Leukemia 2014  

Drs. M.A. Frassanito, V. Desantis, L. Di Marzo, I. Saltarella, A. Lamanuzzi, my lab 	
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…..and	
  bortezomib-­‐resistance	
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Bortezomib	
  induces	
  	
  cellular	
  stress	
  	
  and	
  ac0vates	
  pro-­‐survival	
  autophagy	
  	
  	
  
in	
  bort-­‐resistant	
  CAFs	
  

Frassanito	
  et	
  al.	
  Leukemia	
  2016	
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  treatment	
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autophagy	
  



Role of TGFβ in bortezomib resistance of myeloma CAFs 
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CONCLUSIONS	
  

Bone	
  marrow	
  fibroblasts	
  of	
  pa0ents	
  with	
  myeloma	
  resistant	
  
to	
  bortezomib	
  form	
  a	
  protec0ve	
  niche	
  for	
  plasma	
  cells	
  and	
  
confer	
  them	
  resistance	
  to	
  bortezomib	
  

BY	
  INHIBITING	
  TGF-­‐β	
  PATHWAY	
  OF	
  THESE	
  RESISTANT	
  
FIBROBLASTS	
  THE	
  SENSITIVITY	
  TO	
  BORTEZOMIB	
  OF	
  PLASMA	
  

CELLS	
  CAN	
  BE	
  RESTORED	
  



miRNAs	
  and	
  Exosomes:	
  new	
  players	
  in	
  tumor	
  microenvironment	
  

miRNAs	
  in	
  tumor	
  microenvironment	
  

apoptosis cell cycle  

angiogenesis drug resistance 

stress signaling 



Differen0al	
  miRNAs	
  expression	
  profile	
  in	
  CAFs	
  of	
  myeloma	
  vs.	
  MGUS	
  

Twenty-­‐six	
  differenGally	
  expressed	
  miRNAs	
  were	
  idenGfied,	
  9	
  were	
  up-­‐regulated	
  and	
  17	
  down-­‐regulated:	
  

Frassanito	
  et	
  al.,	
  submi[ed	
  

The	
  top	
  miRNAs	
  UP	
  REGULATED	
  are:	
  
•	
  hsa-­‐miR-­‐23b-­‐3p	
  –	
  fold	
  change:	
  0.351	
  
•	
  hsa-­‐miR-­‐27b-­‐3p	
  –	
  fold	
  change:	
  0.366	
  
•	
  hsa-­‐miR-­‐125b-­‐5p	
  -­‐	
  fold	
  change:	
  0.431	
  
•	
  hsa-­‐miR-­‐214-­‐3p	
  –	
  fold	
  change:	
  0.342	
  
•	
  hsa-­‐miR-­‐199a-­‐5p	
  –	
  fold	
  change:	
  0.33	
  

The	
  top	
  miRNAs	
  DOWN	
  REGULATED	
  are:	
  
•	
  hsa-­‐miR-­‐3960	
  –	
  fold	
  change:	
  -­‐	
  0.277	
  
•	
  hsa-­‐miR-­‐6087	
  –	
  fold	
  change:	
  -­‐	
  0.401	
  
•	
  hsa-­‐miR-­‐6068	
  –	
  fold	
  change:	
  -­‐	
  0.287	
  
•	
  hsa-­‐miR-­‐2861	
  –	
  fold	
  change:	
  -­‐	
  0.312	
  
•	
  hsa-­‐miR-­‐642a-­‐3p	
  –	
  fold	
  change:	
  -­‐	
  0.285	
  

qRT-­‐PCR	
  



Upregula0on	
  of	
  miR-­‐27	
  and	
  miR-­‐214	
  in	
  fibroblasts	
  of	
  pa0ents	
  
with	
  myeloma	
  vs.	
  MGUS	
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  (brown)	
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  miR	
  (blue)	
  gives	
  dark-­‐brown	
  dots	
  

In	
  situ	
  hybridiza0on	
  

Frassanito	
  et	
  al.	
  submi[ed	
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RPMI8226	
  cells	
  cocultured	
  with	
  CAFs-­‐derived	
  labeled	
  exosomes	
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CONCLUSIONS 

 
Ø Myeloma CAFs phenotype and functional activity is regulated 
by a specific miRNAs profile, including miR-27 and miR-214, 
induced by myeloma cells, through exosomes release, and 
bortezomib; 

Ø In turn, CAFs release exosomes swallowed by myeloma cells 
(and others BMSCs ?) activating several functional cell pathways 

 
Exosome-mediated cross-talk between myeloma cells and 

CAFs results in a protective niche favouring tumor 
progression and drug resistance. 
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Phase II/ III clinical trials in Multiple Myeloma 
Prof. Roberto Ria, Drs. Assunta Melaccio, 
Rossella Acquaviva, my lab/ clinic 

Dipartimento di Scienze Biomediche e 
Oncologia Umana 
U.O.C. Medicina Interna ‘‘G. Baccelli’’  

Direttore Prof. Angelo Vacca 

Year	
   Study	
   Enrolled	
  
paGents	
  

2013	
   Denosumab-­‐	
  AMG162:	
  Treatment	
  of	
  Bone	
  Disease	
  in	
  Subjects	
  with	
  
Newly	
  Diagnosed	
  Mul0ple	
  Myeloma	
  

5	
  

CA204006:	
  Len/Dex	
  +/-­‐Elotuzumab	
  in	
  Previously	
  Untreated	
  MM	
   2	
  

CC-­‐4047-­‐MM-­‐010:	
  Pomalidomide	
  with	
  low	
  dose	
  dexamethasone	
  in	
  
refractory	
  or	
  relapsed	
  and	
  refractory	
  MM	
  

16	
  

2014	
   MMY2084:	
  prolonged	
  therapy	
  with	
  bortezomib	
  in	
  relapsed	
  and	
  
refractory	
  MM	
  

3	
  

2015	
   IST-­‐CAR-­‐601:	
  Carfilzomib,	
  Cyclophosphamide	
  and	
  Dexamethasone	
  
in	
  Newly	
  MM	
  

2	
  

2016	
   MMY3010:	
  Early	
  Access	
  Treatment	
  for	
  Daratumumab	
   3	
  

CC-­‐4047-­‐MM015:	
  post	
  authorisa0on	
  registry	
  of	
  pa0ents	
  treated	
  
with	
  pomalidomide	
  for	
  relapsed	
  and	
  refractory	
  MM	
  

6	
  

2018	
   MP0250-­‐CP201:	
  MP0250	
  +	
  Bortezomib/Dexamethasone	
  in	
  pa0ents	
  
with	
  relapsed	
  and	
  refractory	
  MM	
  	
  

2018	
  -­‐	
  
ongoing	
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