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Hyperphosphorylated Paratarg-7 is a frequent antigenic target in 
Waldenstrom's macroglobulinemia (WM) 
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Background: Antigenic targets of paraproteins in MGUS, multiple Myeloma (MM) 
and WM might play a role in the pathogenesis of these neoplasms. We recently 
identified paratarg-7, a protein of unknown function, as the target of 15% of 
IgA/IgG-MGUS and MM. 
 
Methods: To determine if paratarg-7 is also an antigenic target of the IgM-
paraproteins in MGUS/WM, sera from patients with IgM-MGUS/WM were tested 
for reactivity with recombinant paratarg-7 by ELISA. Absorption studies and 
cloning of the the B-cell receptor from bone marrow cells of patients with a 
paratarg-7 specific paraprotein proved that the reaction was paraprotein-
mediated . Lysates of peripheral blood from patients and controls were tested by 
gel electrophoresis and isoelectric focusing before and after phosphatase 
treatment. Moreover, paratarg-7 cDNA was sequenced to exclude SNPs and 
mutations. 
 
Results: The paraproteins of 18 (9 WM and 9 IgM-MGUS) of 161 (11%) sera 
from patients in Germany, USA and Greece reacted specifically with paratarg-7. 
Mutations or polymorphisms of paratarg-7 were not found. However, 2D-
gelelectrophoresis, isoelectric focusing and phosphatase treatment revealed that 
paratarg-7 was hyperphosphorylated (pP-7) in all patients with an anti-paratarg-
7 specific IgM-paraprotein, while only 4 of 200 (2%) healthy blood donors were 
carriers of pP-7. Thus, pP-7 carriers have a significantly increased risk (odds 
ratio= 6.5; 95%-CI: 2.1-19.6; p=0.001) for developing IgM-MGUS/MW. 
Moreover, family analyses of relatives of IgM-MGUS/WM patients with an anti-
paratarg-7 specific paraprotein revealed that the pP-7 carrier state is inherited in 
a dominant fashion. 
 
Conclusions: Hyperphosphorylated paratarg-7 is a highly significant risk factor 
for MGUS/MM/MW, with the highest odds ratio of any risk factor reported to date 
for these diseases. The pP-7 carrier state explains cases with familial 
MGUS/MM/WM and enables the identification of family members of pP-7 patients 
at increased risk for MGUS/WM/MM. That only MGUS/MM/MW patients who are 
pP-7 carriers had a paratarg-7 specific paraprotein, suggests that the 
hyperphosphorylation of paratarg-7 induces auto-immunity and is involved in the 
pathogenesis of these diseases, e.g. by chronic antigenic stimulation. Moreover, 
dominant inheritance of pP-7 and the identification of familial cases with 
MGUS/MM/WM and pP-7 carrier state facilitate genome-wide association and 
linkage studies, which are currently underway. 


