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POEMS syndrome is a rare plasma cell disorder characterized by multiple symptoms, λ-type M-protein, 
and serum VEGF elevation. A favorable prognosis has been reported by suppressing underlying 
monoclonal plasma cell proliferation with novel agents for multiple myeloma (MM) such as proteasome 
inhibitors and immunomodulatory drugs and autologous stem cell transplantation. In contrast to the 
clinical advances, the pathogenesis of POEMS syndrome has not been fully understood. In our previous 
studies, variable regions of the clonal immunoglobulin λ light chain (IGL) (IGLV) were found to be 
restricted to IGLV1-44 or IGLV1-40 germline sequences, suggesting that clonal plasma cells lack 
diversity in the immunoglobulin repertoire. Our recent genome sequencing of BM plasma cells in 
POEMS syndrome identified 7 recurrently mutated genes. Importantly, none of the driver gene 
mutations frequently found in MM were identified. Then, we performed single cell RNA sequencing of 
bone marrow plasma cells from patients with POEMS syndrome and identified POEMS clones that had 
Ig λ light chain (IGL) sequences (IGLV1-36, -40, -44, and -47) with amino acid changes specific to 
POEMS syndrome. The proportions of POEMS clones in plasma cells were markedly smaller than in 
patients with multiple myeloma (MM) and patients with monoclonal gammopathy of undetermined 
significance (MGUS). Single-cell transcriptomes revealed that POEMS clones were CD19+, CD138+, 
and MHC class IIlo, which allowed for their prospective isolation. POEMS clones expressed 
significantly lower levels of c-MYC and CCND1 than MM clones, accounting for their small size. 
VEGF mRNA was not upregulated in POEMS clones, directly indicating that VEGF is not produced by 
POEMS clones. These results reveal unique features of POEMS clones and enhance our understanding 
of the pathogenesis of POEMS syndrome. 
 


