Insulin growth factor type 1 and insulin in multiple myeloma
Bernard Klein, Anne Catherine Sprynski, Jérôme Moreaux, Dirk Hose, Harmut Goldschmidt. INSERM, U1040, Montpellier, F-34197  France and Medizinische Klinik V, Universitätsklinikum Heidelberg, INF410, Germany
Despite multiple genetic abnormalities, particularly targeting cell cycle machinery, the growth of primary multiple myeloma cells (MMCs) of the vast majority of patients is dependent on a close interaction with the tumor environment. 

The identification of the cell communication signals produced by the tumor environment and making it possible survival and cell cycling of MMCs could offer promising therapeutic strategies.

Several MMC growth factors (MGFs) have been identified so far including IL6, IGF1, HGF, BAFF/APRIL, EGF family, IL10, IL21, IL15, Notch family, Wnt family.

We have shown that IGF1 is a major MGF, the MGF effect of IL6, HGF, EGF family being dependent on an autocrine IGF1/IGF1 receptor loop occurring in MMCs. IGF1 receptor (IGF1R) is not expressed by normal plasma cells and is aberrantly expressed by MMCs of about 50% of newly diagnosed patients. IGF1R gene expression is a powerful factor of poor prognosis, is increased in patients with t(4;14) translocation or with a cell cycle signature. IGF1 is produced by MMCs themselves, and also by osteoclasts. High IGF1 concentration does circulate in plasma in vivo, bound to IGFBP and acid-labile subunit proteins, and syndecan-1 largely expressed by MMCs binds IGFBP3, releasing IGF1 at MMC membrane.

The aberrant IGF1R expression confers on MMCs a growth activity of insulin. Insulin, IGF-1 and their receptors are closely related molecules but both factors bind to the receptor of the other one with a weak affinity. Insulin receptor (INSR) is increased throughout normal plasma cell differentiation. INSR gene is also expressed by MMC of 203/206 newly-diagnosed patients. Insulin is a MGF as potent as IGF-1 at low concentrations, below physiological ones and requires the presence of INSR-IGF-1R hybrid receptors, stimulating INSR+IGF-1R+ MMCs, unlike INSR+IGF-1R- or INSR-IGF-1R- MMCs. Immunoprecipitation experiments indicate that INSR is linked with IGF-1R in MMCs and that insulin induces both IGF-1R and INSR phosphorylation and vice versa. Further therapeutic strategies targeting the IGF-IGF-1R pathway have to take into account neutralizing the IGF-1R-mediated insulin MGF activity.




