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(Summary)
Pomalidomide, a derivative of thalidomide called CRBN modulator, is an effective treatment for multiple
myeloma. The drug exerts its effects through cereblon (CRBN), a component of the E3 ubiquitin ligase
complex CRL4CRBN_ Other CRBN modulators directly interact with CRBN and change its substrate
specificity. Toward comprehensive understanding of this intracellular pathway, which is regarded as a
promising target of next-generation drug development, | performed a genome-wide shRNA library

screen using anti-multiple myeloma activity of pomalidomide as an index.

shRNA library screening identified 445 genes as those affecting pomalidomide sensitivity. Genes
encoding components of the ubiquitin-proteasome pathway, such as subunits of the CRL4°REN
complex, the COP9 signalosome, and the 26S proteasome, were among the pomalidomide-affecting
genes. This result supported success of our screening and are consistent with previous studies. In
addition, Karyopherin beta 1 (KPNB1) was identified as a novel pomalidomide-affecting gene. KPNB1
was required for the nuclear import of CRBN and for the CRBN-directed, pomalidomide-dependent
degradation of a clinically relevant substrate, the transcription factor Aiolos. By contrast, the
cytoplasmic translation factor G1 to S transition (GSPT1) was degraded following treatment with the
thalidomide derivative CC-885 only when CRBN was present in the cytoplasm. These results indicate
that subcellular distribution of CRBN is critical for the efficacy of CRBN modulators, and manipulation of
the subcellular distribution of CRBN could be a new clinical approach for increasing pharmacological

efficacy of CRBN modulators.
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