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Supplemental text
Importin 4. Importin 4 (abbreviated as either Imp4 or IPO4) is the primary nuclear import receptor for core histones H3 and H4, using its N-terminal half to clamp the globular H3-H4 domain and the H3 αN helix.1 It interacts with the LPPRS(G/P)P linear motifs of many proteins, but the interaction mechanism is unclear.2 IPO4 is also responsible for nuclear import of the vitamin D receptor and the transcription factor CEBPD.3-5 Many IPO4 cargoes are involved in DNA metabolism and chromosome organization.6
Importin 5 and RanBP6. Human Importin 5 (IPO5, Imp5, also known as RanBP5, or KPNB3) has been demonstrated to interact with a linear KP(K/Y)LV motif, somewhat different from the recognition motif of yeast IPO5.2,7 This protein is responsible for the import of ribosomal proteins, histone H3, influenza A virus RNA polymerase subunit PB1, and Down syndrome cell adhesion molecule DSCAM.8-11 Many IPO5 cargoes function in ribosome biosynthesis.6 The closely related RanBP6 (79% identical) has been incompletely characterized, except that it mediates nuclear translocation of signal transducer and activator of transcription 3 (STAT3) to suppress glioblastoma.12
Importin 7 and Importin 8. Importin 7 (IPO7 or Imp7) imports histone H1, HIV reverse transcription complex (RTC), the TGF-β signaling component Smad1, and the Hippo signaling pathway effector Yap1.13-16 The C-terminal FxFG motif of IPO7 recruits Impβ1 to form a cradle for the binding and nuclear import of histone H1.17 IPO7 is required for nuclear import of plasmids in a DNA sequence-specific manner, but whether IPO7 directly recognizes DNA is unknown.18 Importin 8 (IPO8 or Imp8) shares 64% sequence identity with IPO7 and is less well characterized. It mediates the nuclear import of Smad proteins, eukaryotic translation initiation factor eIF4E, and mature microRNAs.19-22 Biallelic IPO8 mutations impair Smad import, leading to cardiovascular defects, skeletal abnormalities, and immune dysregulation.19,23 Both IPO7 and IPO8 import a range of mRNA splicing factors. However, IPO7 imports more small nuclear ribonucleoproteins (snRNPs) and high-mobility group (HMG) proteins, while IPO8 imports an increased number of ribosomal proteins.6
Importin 9. Importin 9 (IPO9, Imp9, also known as RanBP9) imports the transcription factor AT-rich interacting domain 3A (ARID3A), the major isoform of phosphofructokinase (PFKP), and histones H2A and H2B.24-26 Structural analysis revealed that IPO9 uses its convex surface to wrap core globular regions of H2A-H2B.25 The nuclear import of actin by IPO9 is required for maximal transcriptional activity.27 Many IPO9 cargoes are ribosomal proteins or mRNA splicing factors.6
Importin 11. Importin 11 (IPO11, Imp11, also known as RanBP11) mediates nuclear import of the transcription factors BZW1/2, β-catenin, the ubiquitin-conjugating enzyme UbcM2, and tumor suppressor PTEN.28-32 Depletion of IPO11 results in PTEN degradation within the cytoplasm and lung tumor development in mice.31 The mechanism of cargo recognition of IPO11 is currently lacking. IPO11 cargoes identified by proteomic analysis are linked to both developmental processes and nuclear division.6
Exportin t. Exportin t (XPOT) is a dedicated nuclear export receptor for mature tRNA.33 XPOT wraps around RanGTP and the tRNA stem while binding to the 5' and 3' ends of the tRNA to ensure that only mature tRNAs are exported.34 Other XPOT cargoes have not been reported, and XPOT appears to be nonessential for all tested organisms, as tRNAs are exported by multiple pathways.35
Exportin 6. Exportin 6 (XPO6) exports nuclear actin and profilin-1.36-38 However, the mechanism of their interaction and whether XPO6 exports more cargo are unclear. In breast cancer, XPO6 overexpression leads to decreased levels of nuclear profilin-1 as well as enhanced MYC transcription.38 XPO6 also participates in the transport of rice stripe virus into exosomes.39 
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