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5th Edition of the WHO Classification 



MDS CD123

CD34MPO



MPO

pDC nodule pDC nodule

CD123

Myeloid 
Sarcoma

Inv16

RUNX1 mutations



Sapienza MR, ….., Pileri SA, 
Leukemia 2014; 28; 1606-1616





• Orphan tumour [prevalence (0.44% of all hematological malignancies) and 
therapeutic problems].

• Mean/median age: 57.5 – 66 yrs.

• Rare in childhood (better response to ALL therapies?).

• M/F: 3.5/1.

• Presentation: skin (57%); skin and lymph nodes (21%); skin and BM (11%); 
skin, lymph nodes and BM (4%); leukaemic (7%).

• CNS involvement: 30 – 60%.



Immunoblastic-like
MYC rearrangement

Morphology: ambiguous (leukaemia/lymphoma)
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Phenotype: distinctive profile by marker combination on routine sections
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CD123

• Interleukin 3 receptor α-chain (IL3Rα).

• Membrane receptor that heterodimerizes with the β common (βc) 
subunit to constitute the functional IL3 receptor (IL3R).

• IL3R is the IL3 specific member of the beta βc family of receptors, 
which also includes IL5R and granulocyte monocyte colony 
stimulating factor (GM CSF) receptor.

• It functions in regulating growth, proliferation, survival and 
differentiation of hematopoietic cells, along with immunity and 
inflammatory response.



Strongest level of CD123 staining is on plasmacytoid dendritic cells
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CD123 - BPDCN



Blastic Plasmacytoid
Dendritic Cell Neoplasm
Is Dependent on BCL2
and Sensitive to Venetoclax
Joan Montero 1 , Jason Stephansky 1 , Tianyu Cai 2 , Gabriel K. Griffin 3 ,
Lucia Cabal-Hierro 1 , Katsuhiro Togami 1 , Leah J. Hogdal 1 , Ilene Galinsky 1 ,
Elizabeth A. Morgan 3 , Jon C. Aster 3 , Matthew S. Davids 1 , Nicole R. LeBoeuf 4 ,
Richard M. Stone 1 , Marina Konopleva 2 , Naveen Pemmaraju 2 , Anthony Letai 1 ,
and Andrew A. Lane

Cancer Discov; 7(2); 156–64, 2017.
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BPDCN immunophenotype

CD123++ HLA-DR+strong CD4+/- CD56+/-

cCD3- CD19- MPO- CD64- CD14-

CD303+  (77%)

CD304+ (93%)

TCL1++ (93%)

cBadLamp+ (100%)

nTCF4+ (100%)

HLA-DR, human leukocyte antigen-DR isotype; MPO, myeloperoxidase; TCF, transcription factor; TCL, T-Cell leukemia/lymphoma

 cCD3+Low



CD303+: 77% (46/60 cases) 

CD304+: 93% (56/60 cases)
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FITC-A, fluorescein isothiocyanate area; PE-A, phycoerythrin area



cBadLamp+: 100% (56/56)
brain and dendritic cell-associated lysosome-associated membrane protein 
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142 genes



Constitutive expression of BCL2



NF-kB pathway (GSEA, Metacore, Ingenuity, IHC)



Bortezomib and CAL-1 cell line





51 miRNAs



16 miRNAs and 57 genes



GSEA of the network genes 
revealed that the neurogenesis 
was the biological process most 
significantly influenced by miRNA 
dysregulation (A). Data confirmed 
in two RNA sequencing validation 
sets in silico (B,C).
Among the network genes 
neural-related we focused on 
EDN3 and NLGN4X, possibly 
involved in tumor dissemination.

These genes are known to play a 
relevant role as therapeutic 
targets and prognostic factors in 
cancer patients.

Neurogenesis



Based on our molecular results we interrogated tumor 
samples for the presence of two progenitor neural 
markers:
DCX (Doublecortin) and UCHL-1 (Ubiquitin C-terminal 
hydrolase 1 )

We next asked whether tumor cells could transmit
neural signals

The most relevant neurotransmitters of the peripheral
nervous system are acetylcholine and catecholamines.

BPDCNs were positive for the vesicular acetylcholine
transporter, VAChT, the rate limiting factor for
acetylcholine storage and release and negative for the
tyrosine hydroxylase enzyme, TH, essential for the
catecholamine biosynthesis



The final output: a new BPDCN cell model neural-oriented

RNA and ChIP sequencing data were further investigated
(RNAseq > overexpression of 35 neural-related genes;
CHIP seq > role of acetylation in the neural signal
induction)

The final output we gained was the picture of a BPDCN
cell, neural-oriented and dense of neural factors,
potentially allowing them to interact with nervous
elements and acquire more mobility and aggressiveness

30-60% of BPDCNs show CNS involvement at
the time of diagnosis or relapse



Leukemia. 2014; 28:823-9

Targeted sequencing





Cytogenetics

CDKN2B/p15INK4B















International trial ongoing


