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Dear Editor,

Recently, deletions of SPRY4, a negative regulator of the intracellular RAS-mitogen 

activated protein kinase/extracellular signal regulated kinase (MAPK/ERK) signaling 

cascade, have been described in de-novo and therapy-related acute myeloid leukemia (AML) 

[1]. Importantly, employing both in-vitro and in-vivo approaches, the authors could prove 

the functionality of these events in myeloid leukemogenesis. To further extend these 

findings, we screened for SPRY4 deletions in 45 patients with secondary AML, developing 

from an antecedent myelodysplastic syndrome (MDS) or myeloproliferative neoplasm 

(MPN).

SPRY4 copy number was evaluated by real-time quantitative PCR (qPCR) using the 

comparative ddCT method as previously described [2–5]. Briefly, DNA gene dosage of the 

target gene SPRY4 (5q31.3) from a sample of interest was first normalized to two control 

genes F8 (Xq28) and ABL1 (9q34.12), and then related to a healthy calibrator of the same 

sex, which was always included on the same qPCR plate. While this approach resulted in a 

SPRY4 value of 1 for the calibrator, deletion of SPRY4 in the sample of interest was defined 

by a value below 0.65, which is in accordance with previously published recommendations 

[6]. When analyzing DNA obtained at the diagnosis of sAML, we detected a heterozygous 

deletion of SPRY4 in eight out of 45 sAML specimens (18%; median copy number 0.51, 
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range 0.2 - 0.64; Supplementary Table 1). Values for patients defined as carrying both 

SPRY4 alleles were consistently higher than 0.83, confirming a clear discrimination between 

the groups. For a more detailed characterization of SPRY4 deleted patients, we initially 

reviewed the cytogenetic information available. Most interestingly, complex karyotypes 

were significantly enriched in the SPRY4 deleted group as compared to patients carrying 

both alleles (100% vs 7%; P<0.001). In a next step, we focused on the molecular profile and 

therefore performed next generation sequencing (NGS) of sAML material in patients with 

SPRY4 deletion using an amplicon panel covering 18 genes, which are recurrently mutated 

in AML [7] (Supplementary Table 2). In agreement with Zhao and coworkers [1], we 

identified an overrepresentation of TP53 mutations and an underrepresentation of gain-of-

function RAS pathway mutations (KRAS, NRAS, FLT3 and/or KIT), thereby suggesting 

that the pathogenetic mechanisms of SPRY4 deletion in sAML do not differ from those 

developing de-novo.

Finally, we studied diagnostic MDS/MPN specimens of patients harboring a SPRY4 copy 

number loss. Although DNA was available for three out of eight patients only, deletion of 

SPRY4 could be unambiguously detected in all early phase specimens suggesting that it 

describes an early event in myeloid leukemogenesis. Interestingly, we were also able to 

study the course of the disease in one patient (Fig.1). SPRY4 deletion was consistently 

observed at stages of disease progression or recurrence, indicating that it is a stable event 

during the clonal evolution of AML.

Taken together, we describe deletion of SPRY4 as a frequent event in sAML. It is associated 

to complex sAML karyotypes and to mutations in TP53. Ultimately, our data suggest that 

deletion of SPRY4 describes an early and stable event during myeloid leukemogenesis.
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Fig. 1. 
Detection of SPRY4 deletion in AML evolution. SPRY4 gene dosage was measured in 

sequential samples of case UPN 7324, obtained at MDS diagnosis (MDS Dg), MDS in 

complete cytogenetic remission after azacitidine therapy (MDS CR), AML diagnosis (AML 

Dg), AML in complete remission (AML CR) and AML relapse. Deletion of SPRY4 was 

clearly detectable at the diagnosis of MDS and at stages of disease progression or 

recurrence. Graphs represent the averaged results of both reference genes ± standard 

deviation (SD)
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