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The Target of Rapamycin (TOR) is an evolutionarily conserved serine/threonine-specific
protein kinase that controls the cellular metabolism, growth, and proliferation. TOR forms two
structurally and functionally distinct complexes known as TOR complex 1 (TORCI) and 2
(TORC?2), which are highly conserved from yeast to humans. In fission yeast, TORC2 consists
of Torl, Watl, Ste20, Sinl, and Bit61, and these subunits are conserved in mammalian TORC2
(mTORC2). This study aimed to reveal the molecular function of the TORC2 subunits, using
fission yeast as a model organism.

One of the TORC2 subunits, Bit61, has an uncharacterized paralog named Bit2. Bit2
is expressed at a much lower level than is Bit61, and overexpression of Bit2 complements the
compromised TORC2 activity in Abif61 cells. Therefore, Bit61 and Bit2 have a redundant role
in TORC2. Like Bit61, Bit2 associates with TORC2 through its Ste20 subunit. The C-terminal
region and the conserved HbrB-like domain of Bit61 are required for binding to Ste20 and thus,
for association with TORC2. Bit61 and Bit2 are not required for the assembly of TORC2, but
they are required for full activation of TORC2.

Ste20 is the largest regulatory subunit of TORC2. It was found that the truncation of
the N- and C-termini of Ste20 leads to the loss of TORC2 function, resulting in reduced
phosphorylation of the TORC2 substrate Gad8 and stress-sensitive growth phenotypes. Further
analyses indicated that the N- and C-termini of Ste20 are required to interact with Sinl, another
key subunit of TORC2.

' Sinl is a substrate-binding subunit of TORC2; its Conserved Region in the Middle
(CRIM) domain binds directly to the TORC2 substrate Gad8. Sinl also contains a PH
(Pleckstrin Homology) domain that binds phospholipids. Truncation analysis found that the
N-terminal region of Sinl is necessary and sufficient for binding Ste20. The Sinl PH domain is
not necessary for TORC2 activity, but is required for the membrane localization of TORC2 in
the absence of Bit61 and Bit2. Interestingly, Bit2 can localize to the plasma membrane even in
the absence of Ste20, suggesting that Bit2 has the intrinsic ability to localize to the plasma
membrane. Collectively, these data indicate that Sinl-PH, Bit61, and Bit2 have redundant
function for targeting TORC2 to the plasma membrane.

This study has delineated the subunit organization of TORC2 through characterization
of the interactions among Bit61/Bit2, Ste20 and Sinl. In addition, though the function of the
Bit61 subunit in fission yeast and other eukaryotes has been a conundrum for many years, the
data presented in this study suggest its role in the plasma membrane localization of TORC2.
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