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Ribosome biogenesis is a fundamental and highly regulated cellular process in which
ribosomal subunits are sequentially assembled in the nucleolus, nucleoplasm, and cytoplasm.
This assembly relies on the coordinated action of ribosomal proteins and assembly factors.
Due to their biophysical properties many ribosomal proteins and assembly factors require an
active transport through the nuclear pore complex. This study focuses on the role of the
karyopherin Kap104 in mediating the nuclear import of two critical ribosome assembly
factors, Dim1 and Fcfl, both of which are essential for maturation of ribosomal RNA. Dim1
functions as an 18S rRNA dimethylase, crucial for the early steps of ribosome biogenesis,
while Fcfl is involved in the initial cleavage of 35S pre-rRNA and the maturation of 18S
rRNA. Using proximity labelling techniques, combined with structural prediction models
such as AlphaFold2, we identified potential physical interactions between Kap104 and Dim1
or Fcfl, respectively. These findings suggested a direct role of Kap104 in their nuclear
import, which was further validated by yeast two-hybrid assays and fluorescence
microscopy. Our results indicate that the N-terminal regions of Dim1 and Fcfl interact with
Kap104, involving atypical nuclear localization signals (NLS) that differ from classical PY-
NLS motifs. These interactions were confirmed through truncation and mutagenesis
experiments. The integration of these different approaches provides a comprehensive
understanding of the molecular and structural mechanisms by which Kap104 recognizes and
imports Dim1 and Fcfl.
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