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The Target of Rapamycin (TOR) is a Ser/Thr-specific protein kinase that is highly conserved
among eukaryotic species. It forms two structurally and functionally distinct protein complexes
termed TOR complex 1 (TORC1) and 2 (TORC2). In recent years, TORC1 has attracted
significant attention, because its hyperactivation is associated with diverse human diseases,
such as cancers and epilepsy. Extensive research has revealed that TORC1 is activated in
response to nutrients and growth factors, promoting cellular protein synthesis required for
growth and proliferation. However, the detailed mechanism on how TORCI regulates protein
synthesis still remains obscure, with controversial reports. 7

In this study, the sfpi* (Split Finger Protein 1) gene encoding a zinc-finger
transcription factor has been identified as a multi-copy suppressor of temperature-sensitive
TORC1 mutants in the fission yeast Schizosaccharomyces pombe. Further analyses showed
that nutrient-induced activation of TORCI1 stabilizes the Sipl protein by inhibiting its
proteasome-mediated degradation. Gene expression profiling has found that the Sfpl
transcription factor regulates the expression of two major classes of genes essential for
ribosome synthesis; the genes encoding ribosomal proteins (RP) as well as the ribosome
biogenesis (Ribi) genes encoding proteins required for ribosome assembly and rRNA
processing. The regulation of ribosome biogenesis is a key to cellular growth control, as it
directly affects synthesis of proteins, an essential building block of the cell. The study has also
demonstrated that Sfpl regulates ribosome production together with two additional
transcription factors, called Crfl and Fhll. Crfl appears to be under the regulation of TORCI,
as it becomes phosphorylated when TORC1 is inactivated under starvation. Crfl and Fhll form
a complex, whereas no physical interaction is detectable between Sfpl and the Crfl-Fhll
complex. Interestingly, however, deietion of the sfpl™ gene impairs the nuclear accumulation of
Crfl, suggesting that Sfp1 regulates the nuclear localization of Crf1. Gene expression profiling
experiments indicate that the Crfl-Fhll complex primarily regulates the RP genes, while Sfpl
controls both RP and Ribi genes.

In summary, this study has demonstrated that nutrient-activated TORC1 regulates the
Sfpl, Crfl and Fhll transcription factors to control the expression of the RP and Ribi genes,
increasing the ribosome production and thus, promoting protein synthesis for cell growth in
fission yeast. Since this mechanism is also conserved in budding yeast, which is only distantly
related to fission yeast, it is conceivable that TORC1 may also regulate ribosome synthesis to
promote growth and proliferation in other eukaryotes including mammals.
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