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   COMMENTARY   

                        The BRAF-V600E mutation in hematological malignancies: a new player 
in hairy cell leukemia and Langerhans cell histiocytosis      

    Tamar   Tadmor  1  ,       Enrico   Tiacci  2  ,       Brunangelo   Falini  2   &       Aaron   Polliack  3     

  1  Hematology Unit, Bnai-Zion Medical Center, Haifa, Israel,   2  Institute of Hematology, University of Perugia, Perugia, Italy and  

 3  Department of Hematology, Hadassah University Hospital and Hebrew University Medical School, Jerusalem, Israel                              

 BRAF, a serine – threonine protein kinase, is an essential com-

ponent of the RAS – RAF – MEK – ERK signaling pathway. Th is 

pathway is central in the regulation of cell proliferation and 

survival, and is typically triggered by extracellular growth 

factors binding to receptor tyrosine kinases. 

 BRAF is a frequently mutated oncogene in a variety of 

cancers [1]. Th e most common ( �    90%) BRAF mutation is 

a single nucleotide substitution resulting in a Val-to-Glu 

replacement in the kinase domain at position 600 (V600E) 

of the BRAF protein, which then becomes constitutively 

active independently from extracellular signals [1]. Th is 

mutation occurs in more than half of malignant melanoma 

[2] and up to 60% of papillary carcinoma of the thyroid [3]. 

It is also detectable in 8 – 10% of colorectal cancers and in a 

smaller proportion of non-small cell carcinoma of the lung 

and ovarian carcinoma [4]. Highly recurrent mutations of the 

BRAF gene are rarely observed in hematological malignan-

cies. Among myeloid neoplasms, BRAF-V600E is frequently 

detected in Langerhans cell histiocytosis (LCH) [5]. Regard-

ing B-cell lymphomas and leukemias, it has recently been 

shown to be the disease-defi ning genetic lesion of hairy 

cell leukemia (HCL) [6]. Essentially almost all cases of HCL 

examined until now show the BRAF-V600E mutation. In 

contrast, this mutation is not expressed in the overwhelm-

ing majority of related B-cell lymphoproliferative disorders, 

including splenic marginal zone lymphoma, HCL-variant, 

unclassifi able splenic leukemia/lymphoma, Waldenstrom 

macroglobulinemia, chronic lymphocytic leukemia and 

mantle cell lymphoma [6 – 8]. Because of its specifi city, the 

BRAF-V600E mutation provides a simple and very reliable 

genetic test on whole-blood samples [9] for confi rmation of 

HCL diagnosis, particularly in borderline or controversial 

cases which are sometimes diffi  cult to distinguish from HCL-

like disorders [10]. 

 Gene expression profi les [11] and, more recently, the 

identifi cation of BRAF-V600E [6] have greatly contributed to 

our understanding of the pathogenesis and biology of HCL. 

Indeed, several unique features of leukemic hairy cells such as 

their morphology, adhesive properties and homing patterns 

are at least in part explained by the up- or down-regulation 

of specifi c genes (reviewed in [12]). Th e constant presence of 

BRAF-V600E in HCL highlights activation of the RAF – MEK –

 ERK pathway as a critical event in the pathogenesis of HCL. 

Moreover, the observation that the constitutive phosphoryla-

tion of MEK and ERK in HCL cells is decreased by a specifi c 

inhibitor of active BRAF confi rms the BRAF-V600E mutation 

as the key trigger of MEK – ERK pathway activation in HCL [6]. 

More recently, modulation of the mitogen activated protein 

kinase (MAPK) pathway by a specifi c microRNA signature 

has also been reported in HCL [13]. 

 In this issue of  Leukemia and LymphomaLeukemia and Lymphoma , there are two 

articles relating to the absence of BRAF-V600E mutation 

in a variety of hematological malignancies excluding HCL 

[14,15]. Trifa and colleagues [14] report the absence of BRAF-

V600E in a cohort of 402 patients with various chronic and 

acute myeloid neoplasms, while Ping  et   al . [15] show the 

same fi ndings in a total of 780 patients, including 578 cases 

with diff erent myeloid leukemias and myeloproliferative 

neoplasms, 176 lymphoid malignancies other than HCL, and 

26 patients with multiple myeloma. Th ese two reports are not 

of course the fi rst publications to record the lack of the BRAF-

V600E mutation in myeloid disorders, but confi rm other 

observations, for example that of Pardanani and Teff eri [16] 

who reported absence of this mutation in 285 patients with 

a wide spectrum of myeloid neoplasms  –  including essen-

tial thrombocytosis, polycythemia vera, primary idiopathic 

myelofi brosis, hypereosinophilic syndrome, systemic masto-

cytosis, myelodysplastic syndromes and acute myeloblastic 

leukemia. Th e fi ndings described by Ping and colleagues, 

as well as those by Trifa and colleagues, further support the 

view that the BRAF-V600E mutation is mainly restricted to 

patients with HCL and LCH [17]. 

 Altogether, these data suggest that hematological tumors 

harboring the BRAF-V600E mutation are dependent on the 

MAPK signaling pathway for their proliferation. In contrast, 

the vast spectrum of myeloid and lymphoid neoplasms, 

excluding LCH and HCL, which lack BRAF-V600E are either 

more dependent on other intracellular pathways for their 

proliferation and survival or activate the MEK – ERK pathway 

through other means (e.g. RAS mutations). 
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 Targeting the BRAF oncogene provides a new therapeu-

tic opportunity for BRAF-mutated tumors, and the clinical 

effi  cacy of BRAF kinase inhibitors has already been reported 

in melanoma [18,19]. HCL, and possibly LCH, may therefore 

represent another potential fi eld of clinical application of 

these inhibitors in the future.   

  Potential confl ict of interest:  Disclosure forms provided 

by the authors are available with the full text of this article at 

www.informahealthcare.com/lal.   
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