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Activities	
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The	
  PI,	
  Dr	
  Maria	
  Giulia	
  Rizzo,	
  is	
  a	
  group	
  leader	
  
of	
   a	
   unit	
   devoted	
   to	
   the	
   study	
   of	
   the	
  
involvement	
   of	
   a	
   specific	
  microRNA	
   (miRNA)	
  
signature	
   in	
   the	
   pathogenesis	
   of	
   acute	
  
myeloid	
   leukaemia	
   (AML),	
   in	
   particular	
   of	
  
acute	
  promyelocitic	
  leukemia	
  (APL).	
  She	
  has	
  a	
  
long	
  record	
  of	
  studies	
  on	
  the	
  mechanisms	
  of	
  
tumor	
   transformation	
   and	
   development.	
  
During	
  the	
  last	
  years	
  she	
  and	
  her	
  group	
  focus	
  
on	
   topics	
   relevant	
   to	
   AML	
   inizially,	
  
investigating	
   the	
   role	
   of	
   p53	
   gene	
   and	
   the	
  
potential	
   involvement	
   of	
   newly	
   discovered	
  
p53	
   family	
   member,	
   p73	
   and	
   its	
   isoforms,	
  
then	
   studying	
   the	
   role	
   of	
   differentiation-­‐
associated	
   miRNAs	
   in	
   normal	
   and	
  
pathological	
  granulo-­‐monocytopoiesis.	
  	
  
MiRNAs,	
  small	
  non-­‐coding	
  RNAs	
  that	
  regulate	
  
gene	
   expression	
   post-­‐transcriptionally,	
   are	
  
involved	
   in	
  many	
  complex	
  cellular	
  processes.	
  
Several	
  miRNAs	
  are	
  differentially	
  expressed	
  in	
  
hematopoietic	
   tissues	
   and	
   play	
   important	
  
roles	
   in	
   normal	
   differentiation,	
   but,	
   when	
  
aberrantly	
   regulated,	
   contribute	
   to	
   the	
  
abnormal	
   proliferation	
   and	
  differentiation	
   of	
  
leukemic	
   cells.	
   Recently,	
   we	
   reported	
   that	
   a	
  
small	
   subset	
   of	
   miRNAs	
   is	
   differentially	
  
expressed	
   in	
  APL	
  blasts	
   and	
   is	
  modulated	
  by	
  

treatment	
  with	
  all-­‐trans-­‐retinoic	
  acid	
   (ATRA).	
  
In	
   particular,	
   PML/RAR�-­‐positive	
   blasts	
   from	
  
APL	
   patients	
   display	
   lower	
   levels	
   of	
   miRNA	
  
let-­‐7c,	
   a	
   member	
   of	
   the	
   let-­‐7	
   family,	
   than	
  
normal	
   promyelocytes	
   and	
   its	
   expression	
  
increases	
   after	
   ATRA	
   treatment.	
   Moreover,	
  
we	
   found	
   that	
   let-­‐7c	
   ectopic	
   expression	
  
promotes	
  granulocytic	
  differentiation	
  of	
  AML	
  
cell	
   lines	
   and	
   primary	
   blasts.	
   We,	
   also,	
  
identified	
  PBX2,	
  a	
  well-­‐known	
  homeodomain	
  
protein	
  whose	
  aberrant	
  expression	
  enhances	
  
HoxA9-­‐dependent	
   leukemogenesis,	
   as	
   a	
  
novel	
  let-­‐7c	
  target	
  that	
  may	
  contribute	
  to	
  the	
  
AML	
   phenotype.	
   These	
   studies	
   raise	
   the	
  
possibility	
   that	
   perturbation	
   of	
   the	
   let-­‐7c-­‐
PBX2	
  pathway	
  may	
  have	
  a	
   therapeutic	
   value	
  
in	
  AML.	
  	
  
Let-­‐7c	
   is	
  an	
  intronic	
  miRNA	
  embedded	
  in	
  the	
  
long	
  non-­‐coding	
  gene	
  LINC00478.	
  Previously,	
  
we	
   found	
   a	
   coordinated	
   regulation	
   of	
   let-­‐7c	
  
expression	
   with	
   that	
   of	
   the	
   host	
   gene	
  
suggesting	
   that	
   its	
   transcription	
   was	
  
controlled	
  by	
  the	
  host	
  gene	
  promoter	
  whose	
  
canonical	
   RARE	
   elements	
   are	
   bound	
   by	
  
PML/RARα	
   in	
   an	
   ATRA-­‐sensitive	
   manner.	
  
Interestingly,	
   we	
   found	
   that	
   at	
   least	
   two	
  
promoters	
   are	
   functional	
   in	
   let-­‐7c	
  
transcription:	
   the	
   distal	
   host-­‐gene	
   promoter	
  
and	
   a	
   proximal	
   intronic	
   promoter	
   not	
  
previously	
   identified.	
   Of	
   note,	
   we	
   provided	
  
evidence	
   that	
   the	
   host-­‐gene	
   promoter	
   is	
  
responsive	
   to	
   ATRA	
   and	
   essentially	
   the	
   only	
  
one	
   active	
   in	
   AML	
   cells,	
   whereas	
   in	
   solid	
  
tumors	
   the	
   intronic	
   promoter	
   too	
   is	
  
regulating	
   let-­‐7c	
   expression.	
   These	
   data	
   led	
  
us	
   to	
   propose	
   a	
   model	
   in	
   which	
   dual	
   or	
  
alternative	
  promoter	
  usage	
  could	
  represent	
  a	
  
regulatory	
  mechanism	
  of	
   let-­‐7c	
  expression	
   in	
  
different	
   tissues.	
   Thus	
   let-­‐7c	
   could	
  provide	
   a	
  
useful	
   resource	
   for	
   the	
   study	
   of	
   both	
  
development	
  and	
  disease	
  pathogenesis.	
  

Based	
   on	
   the	
   above	
   data,	
   these	
   studies	
   are	
  
exciting	
   because	
   increasing	
   evidence	
   also	
  
supports	
  the	
  important	
  role	
  of	
  specific	
  miRNA	
  
expression	
   not	
   only	
   in	
   the	
   pathogenesis	
   of	
  
human	
   cancer,	
   including	
   hematological	
  
malignancies,	
   but	
   also	
   as	
   a	
   tool	
   for	
   disease	
  
classification	
   and	
   outcome	
   prediction.	
   In	
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particular,	
   it	
   is	
   very	
   intriguing	
   the	
   concept	
  
that,	
  in	
  spite	
  of	
  distinct	
  genetic	
  abnormalities,	
  
different	
   myeloid	
   leukemias	
   may	
   express	
   a	
  
common	
   miRNA	
   signature	
   which	
   can	
  
potentially	
   lead	
  to	
  the	
  development	
  of	
  novel	
  
therapies	
   from	
   which	
   most	
   AML	
   patients	
  
could	
   benefit.	
   This	
   hypothesis	
   is	
   consistent	
  
with	
  the	
  dismal	
  prognosis	
  of	
  a	
   large	
  majority	
  
of	
   AML	
   patients	
   regardless	
   of	
   the	
   genetic	
  
background.	
  In	
  particular,	
  we	
  are	
  encouraged	
  

to	
   focus	
   our	
   studies	
   on	
   let-­‐7c	
   as	
   potential	
  
marker	
  of	
   treatment	
  outcome	
  and	
  prognosis	
  
in	
   AML	
   patients	
   since	
   we	
   believe	
   that	
   the	
  
screening	
   for	
   let-­‐7c	
   expression	
   in	
   samples	
  
derived	
   from	
   AML	
   patients	
   belonging	
   to	
  
different	
   genetic	
   subtypes	
   before	
   and	
   after	
  
therapy	
  could	
  contribute	
  to	
  identify	
  let-­‐7c,	
  or	
  
other	
  miRNAs	
   of	
   a	
   specific	
   signature	
   already	
  
identified,	
   as	
   new	
   molecules	
   implicated	
   in	
  
therapeutic	
   response	
   and/or	
   as	
   prognostic	
  
markers	
  in	
  AML.	
  
In	
   summary	
   the	
   main	
   expected	
   results	
   and	
  
impact	
   of	
   the	
   Dr.	
   Rizzo	
   research	
   will	
   be:	
   i)	
  
identification	
  of	
  novel	
  predictors	
  of	
  response	
  
to	
   treatment	
   in	
  AML;	
   ii)	
   correlation	
  between	
  
changes	
   in	
   chromatin	
   conformation	
   of	
  
individual	
   promoters	
   and	
   clinical	
   outcome	
   in	
  

leukemia;	
   iii)	
   transfer	
   of	
   this	
   information	
   to	
  
clinical	
   setting	
   for	
   diagnostic,	
   prognostic	
   and	
  
(long	
  term)	
  therapeutic	
  purposes.	
  
The	
  major	
  scientific	
  accomplishment	
  of	
  the	
  PI	
  
contributed	
   to	
   seminal	
   publications	
   in	
   the	
  
cancer	
   field	
   and	
   invitation	
   in	
  
National/International	
   Cancer	
   Conferences.	
  
They	
   also	
   contributed	
   to	
   significant	
  
teaching/mentoring	
   activities	
   for	
   the	
   fellows	
  
involved	
   in	
   the	
   research	
   that	
   received	
  

fellowship	
   from	
   FIRC,	
   or	
   Fondazione	
  
Veronesi,	
  as	
  well	
  as	
  the	
  Associazione	
   Italiana	
  
Leucemie	
   (AIL)	
   and	
   Boehringer	
   Fellowships	
  
and	
  selection	
  of	
  posters	
  as	
  oral	
  presentation	
  
in	
  National/International	
  Cancer	
  Meetings.	
  In	
  
the	
  past	
  few	
  years,	
  the	
  PI	
  was	
  responsible	
  for	
  
tutoring	
   excellent	
   undergraduate	
   students	
  
and	
  was	
  supervisor	
  of	
  Ph.D	
  thesis	
  for	
  the	
  PhD	
  
Program	
  in	
  Molecular	
  Medicine	
  at	
  “Sapienza”	
  
University	
   of	
   Rome.	
   Presently,	
   she	
   is	
  
responsible	
   for	
   tutoring	
   undergraduate	
  
students	
   from	
   “ROMA	
   TRE”	
   and	
   ”Sapienza”	
  
University.	
  
Collaborators:	
  Access	
  to	
  a	
   large	
  number	
  of	
  
AML	
   patient	
   samples	
   and	
   potential	
   for	
  
designing	
   and	
   conducting	
   clinical	
   trial	
   is	
  
made	
   possible	
   through	
   the	
   collaboration	
  



with	
   the	
   Italian	
   Cooperative	
   GIMEMA	
  
group	
   (Prof	
   Francesco	
   Lo-­‐Coco,	
   Associate	
  
Professor	
   of	
   Hematology,	
   University	
   Tor	
  
Vergata-­‐Rome	
  and	
  national	
   coordinator	
  of	
  
APL	
   biological	
   studies	
   in	
   the	
   Italian	
  
GIMEMA	
   group).	
   Moreover,	
   the	
   PI	
   has	
   a	
  
long	
   lasting	
   collaboration	
   with	
   Dr.	
   Bruno	
  
Calabretta,	
   Professor	
   of	
   Pathology,	
  
Università	
   degli	
   Studi	
   di	
  Modena	
   e	
   Reggio	
  
Emilia	
   and	
   Professor	
   of	
   Cancer	
   Biology,	
  
Thomas	
   Jefferson	
   University	
   Medical	
  
School,	
  Philadelphia,	
  USA.	
  Prof.	
  Calabretta	
  
is	
   an	
   investigator	
   at	
   the	
   forefront	
   of	
  
leukemia	
  research	
  with	
  a	
  long	
  track	
  record	
  
of	
   basic	
   science	
   discoveries	
   and	
   a	
  
continuous	
   focus	
   in	
   translating	
   these	
  
findings	
   in	
   potential	
   therapeutic	
  
applications	
  in	
  leukemias.	
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