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Dear Editor,

In acute myeloid leukemia (AML), mutations of the FMS-like tyrosine kinase-3 (FLT3) are found in
about one third of patients. The most common mutations are the internal tandem duplication (FLT3-
ITD) within exon 14 coding the juxta-membrane domain (JM) and the point mutations involving exon
20 coding the second tyrosine-kinase domain (FLT3-TKD). Recently, a third class of activating point
mutations in the JM (FLT3-JM-PM) has been identified in AML patients, but its biological and clinical
significance remains to be clarified [1].

We hereby described a new mutation within exon 14 of FLT3 and its clinical features.

A 78-year old man presented at our Institute because of fatigue, dyspnoea and fever. The clinical
examination showed an axillary lymph node enlargement, while spleen and liver were within the
normal limits. Laboratory examination revealed hyperleukocytosis (180 x 10 (9) /L) and the peripheral
blood smear showed approximately 98% of circulating blast cells. A diagnosis of AML was made. The
karyotype was: 47,XY,1(9;11)(p22;923),+8. Sequencing of the NPM1 gene showed a wild-type
conformation.

We performed a retrotranscription multiplex polymerase chain reaction (RT-PCR) of both exons 14
and 20 of the FLT3 gene and digestion with the ECO RV enzyme was used to discover the FLT3-TKD,
as previously described [2]. The PCR products were run onto a 3% agarose gel and visualized under
UV light. Unexpectedly, after ECORV digestion the band corresponding to the amplification of the exon
14 was split into two additional abnormal fragments of 292 bp and 74 bp, rather than the expected wild
type fragment. Moreover, the digestion of the exon 20 product resulted in two bands, as expected in the
wild type configuration. Bidirectional sequencing analysis of exon 14 showed a missense mutation in
heterozygosis (¢.1780 T>A,; p.F5941; ENST00000241453).

This work reports a new mutation that inserts a new cleavage site recognized by EcoRV.

As shown in table 1, few cases of FLT3-JM-PMs have been reported in the literature so their clinical
significance remains to be clarified [1, 3-5].

The FLT3-JM-PMs are able to transform hematopoietic cells and show constitutive
autophosphorylation. Interestingly, treatment with specific FLT3 inhibitors is able to block IL3-
indipendent proliferation and reduces phosphorylation of STAT5 [1].

This experience raises interesting questions. First, while the adverse clinical impact of FLT3-ITD in
adult AML is well established, there is no prognostic study on patients carrying FLT3-JM-PM. Second,
the indication that patients carrying these mutations might respond to treatment with selective FLT3
inhibitors underline the importance of analyzing FLT3-JM-PM in AML patients. Since PCR/agarose
screening normally does not detect small mutations, additional investigations should be performed. We
think that Denaturing High Performance Liquid Chromatography (DHPLC) assay is very sensitive for
detection of DNA sequence variation and we recommend this application for large-scale mutation
screening.



Remark, our patient harbored a t(9;11)(p22;923). Given that leukemias bearing translocations involving
MLL demonstrate high level expression and frequent mutation of FLT3, we hypothesized that MLL
fusion proteins and constitutively active FLT3 are cooperating genetic events in the multistep
pathogenesis of leukemias [6].

Further studies are necessary to examine the oncogenic role in the pathogenesis of AML and the
clinical outcome of patients harboring FLT3-JM-PMs.
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Table 1. FLT3 JM-PMs described in literature

Mutations Methods  Frequency Diagnosis Cytogenetic/molecular  Clinical References
data Results
Y591C LightCycler 1/785 AML NA NA Reindl C et al
[1]
F594L LightCycler 2/785 AML NA NA
F590GY591D PCR/SSCPs 1/140 AML NA NA Stirewalt DL et
al [3]
V579A PCR/SSCPs 1/140 AML NA NA
V592A PCR/SSCPs 1/140 AML NA NA
S574G Sequencing 1/15 AML M2 FLT3/ITD NA Syampurnawati
M et al [4]
E598G Sequencing 1/15 AML M2 FLT3/ITD NA
K5671 DHPLC 1/30 ALL hyperdiploid NA Stam RW et al
[5]*
V579Q DHPLC 1/30 ALL hyperdiploid NA
7 aa insertion at D586 DHPLC 1/30 ALL hyperdiploid NA
F5941 ECO RV NA AML M5 1(9;11)(p22;923),+8 Death The present
Digestion before case
induction

SSCPs: single-stranded conformational polymorphism analyses; NA: not available; ALL: acute lymphoblastic leukemia
*study on 30 childhood hyperdiploid ALL patients



