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The Target of Rapamycin (TOR) is a serine/threonine-specific protein kinase that forms two
distinct multi-protein complexes, termed TOR Complex 1 (TORC1) and 2 (TORC2).
Protein-protein interactions play crucial roles in the signal-mediated regulation of the TOR
complexes as well as in their execution of the specific cellular functions. One of the techniques
to capture in vive protein-protein interactions is to introduce photo-reactive, unnatural amino
acids into a specific position of a protein of interest for chemical crosslinking analysis. Using
this technique, detailed characterization of the interaction between TORC2 and its substrate °
Gad8 has been carried out in the fission yeast Schizosaccharomyces pombe. The TORC2-Gad8
pathway is homologous to the human mTORC2-AKT pathway involved in cellular insulin
response as well as proliferation control. The Sinl subunit of TORC2 has a ~120-amino acid
domain, called CRIM (Conserved Region In the Middle), which specifically binds Gad8 to
recruit it for phosphorylation by TORC2. Aiming to elucidate how the CRIM domain
specifically recognizes and mnteracts with Gad8, Sinl CRIM is expressed in fission yeast with
p-azido-L-phenylalanine (pAzF) incorporated to its protruding acidic loop essential for the
interaction with Gad8. UV photo-crosslinking with Gad8 was detected when pAzF was at the
positions of Asp-358, Asp-360, and Phe-361. On the other hand, when pAzF was incorporated
at the positions of Glu-231, Val-235, Val-236, Gly-239, and Lys-243 in kinase subdomain I of
Gad8, photo-crosslinking with Sinl CRIM was detected. These results suggest that the acidic
loop of the Sinl CRIM domain interacts with kinase subdomain I of Gad8 for TORC2 to
specifically recognize and phosphorylate Gad8. Consistently, alanine substitutions of Phe-230
and Leu-232 in Gad8 kinase subdomain I abolished the interaction with Sinl CRIM, and
fission yeast strains carrying these mutations showed defects in the TORC2-dependent
phosphorylation of Gad8 and stress-sensitive growth phenotypes.

In vivo photo-crosslinking was also attempted to determine how Rhbl GTPase interacts
with TORCI in fission yeast. Rhbl is an ortholog of human Rheb, a key activator of mTORC1
that controls cellular protein synthesis in response to nutrients. Crosslinked products were
observed when p-benzoyl-L-phenylalanine (pBpA) was incorporated at the positions of Tyr-35
or Thr-38 of Rhbl, suggesting that these residues are in close proximity to another protein.

This study has demonstrated the feasibility of the site-directed in vivo
photo-crosslinking technique in fission yeast. The technique successfully identified the
interaction interface between Gad8 and the CRIM in the Sinl subunit of TORC2, providing a

novel insight into the mechanism that determines the substrate specificity of TORC2.
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