Supplementary Figure Legends

Figure S1. Sin1 plays a critical role in negative regulation of Akt-Ser473 phosphorylation in response to PDGF or EGF stimulation independent of Grb10 or IRS-1.
a. 
Inhibiting mTORC1/S6K by various inhibitors led to elevated Akt-Ser473 phosphorylation. Immunoblot (IB) analysis of whole cell lysates (WCL) derived from HeLa cells that were serum-starved for 24 hours and then collected after insulin stimulation for 30 minutes. Where indicated, the kinase inhibitors (AktVIII: 10 (M, PP242: 1 (M, Rapamycin: 20 nM, S6K1-I: 10 (M) were added together with insulin (100 nM). DMSO was used as a negative control. 

b. Depletion of endogenous S6K1 or endogenous Raptor led to elevated Akt-Ser473 phosphorylation. IB analysis of WCL derived from HeLa cells infected with the indicated lentiviral shRNA constructs. 24 hours post-infection, cells were selected with 1 (g/ml puromycin for 72 hours to eliminate non-infected cells. 
c-d. Depletion of endogenous TSC2, which activates S6K, led to a reduction in Akt-Ser473 phosphorylation. IB analysis of WCL derived from WT or TSC2-/- MEFs (c) or HeLa cells depleted of endogenous TSC2 via lentiviral infections (d).
e.  Depletion of endogenous Grb10 did not significantly affect Akt-Ser473 phosphorylation in response to PDGF or EGF. TSC2-/- MEFs were infected with the shGrb10 (with shGFP as a negative control) lentiviral construct and selected with 1 g/ml puromycin for 72 hours to eliminate non-infected cells. Afterwards, the generated various TSC2-/- MEFs were serum-starved for 24 hours and then collected after stimulation with increasing dose of the indicated stimuli for 30 minutes for IB analysis.
f-g. Depletion of endogenous IRS-1 or IRS-1/Grb10 double knockdown did not significantly affect Akt-Ser473 phosphorylation in response to PDGF or EGF. TSC2-/- MEFs were infected with the shIRS-1 (with shGFP as a negative control) lentiviral construct and selected with 1 g/ml puromycin for 72 hours to eliminate non-infected cells (f). The IRS-1-depleted TSC2-/- MEFs were subsequently infected with the shGrb10 (with shGFP as a negative control) lentiviral construct to generate IRS-1/Grb10 double-depletion cell lines (g). Afterwards, the generated various TSC2-/- MEFs were serum-starved for 24 hours, stimulated with increasing doses of the indicated stimuli (insulin: 100 nM; IGF-1: 100 ng/ml and PDGF: 100 ng/ml for 30 minutes; or EGF: 100 ng/ml for 10 minutes) then lysed for IB analysis.
h-i. IB analysis to demonstrate the IRS-1 (h) or Grb10 (i) depletion efficiency. TSC2-/- MEFs were infected with either shIRS-1 or shGrb10 (with shGFP as a negative control) lentiviral constructs and selected with 1 g/ml puromycin for 72 hours to eliminate non-infected cells. Afterwards, the whole cell lysates were collected for IB analysis.

j-m. Akt-Ser473 phosphorylation could still be augmented upon S6K1-I (j) or rapamycin (k) inhibitor treatment in cells depleted of both endogenous IRS-1 and Grb10. TSC2-/- MEFs were infected with shIRS-1 or shGrb10 (with shGFP as a negative control) lentiviral shRNA constructs and selected with 1 g/ml puromycin for 72 hours to eliminate non-infected cells. The IRS-1-depleted TSC2-/- MEFs were subsequently infected with the shGrb10 (with shGFP as a negative control) lentiviral shRNA construct to generate the IRS-1/Grb10 double-depletion cell lines (l-m). Afterwards, the generated various TSC2-/- MEFs were treated with 10 (M S6K inhibitor (j, l) or 20 nM rapamycin (k, m) for 12 hours before collecting the whole cell lysates for IB analysis.
n. WT or Sin1-/- MEFs were serum-starved for 24 hours and then collected after stimulation with the indicated stimuli for 30 minutes for IB analysis.

o. Depletion of endogenous Sin1 in TSC2-/- MEFs led to an abolishment of Akt-Ser473 phosphorylation. IB of WCL derived from shGFP- or shSin1-TSC2-/- MFEs that were serum starved for 12 hours and then treated with the indicated stimuli for the indicated time periods before harvesting for IB analysis. Specifically, the doses of stimuli used are listed below: insulin (100 nM), IGF-1 (100 ng/ml), PDGF (100 ng/ml) and EGF (100 ng/ml). Other than the indicated time points for EGF, cells were treated for 30 min with insulin, IGF-1 or PDGF before harvesting.

Figure S2. S6K1 is the major physiological kinase responsible for Sin1 phosphorylation at both T86 and T398 sites in a tissue-specific or context-dependent manner.

a. AGC kinases in Fig. 1b were active, as illustrated by their comparable capability to phosphorylate Rictor in cells. Immunoblot (IB) analysis of whole cell lysates (WCL) and immunoprecipitates derived from 293T cells transfected with Myc-Rictor and indicated HA-tagged constitutive active AGC family kinases.
b. A dominant negative form of S6K (K/R) mutant could block Sin1 phosphorylation in 293T cells. IB analysis of WCL and immunoprecipitates derived from 293T cells transfected with Flag-Sin1 and HA-S6K1-WT or a constitutive active form of S6K1 in the presence or absence of 20 nM rapamycin.

c. Depletion of endogenous TSC2, which led to elevated S6K kinase activity, resulted in increased Sin1 phosphorylation in cells. IB of WCL and Flag immunoprecipitates derived from shGFP- or shTSC2-HeLa cells that were transfected with the Flag-Sin1 construct (pcDNA3 plasmid was used as a negative control). 30 hours post-transfection, cells were serum starved for 24 hours and then treated with insulin for 30 minutes before harvesting for IB analysis.

d. Schematic representation of the Sin1 peptide where the T86 site was identified to be phosphorylated in vivo by the mass spectrometry analysis. Please refer to the methods section “Mass Spectrometry Analysis” for experimental details.
e. Schematic representation of the Sin1 peptide where the T398 site was identified to be phosphorylated in vitro by S6K1 using the mass spectrometry analysis. Please refer to the methods section “Mass Spectrometry Analysis” for experimental details.
f. Characterization of the generated Sin1-pT86 antibody. IB analysis of WCL and Flag immunoprecipitates (IP) derived from 293T cells transfected with HA-S6K1 and the indicated Flag-Sin1 constructs, by blotting with the generated phospho-Sin1-T86 antibody (Sin1-pT86) used in the rest of the studies in this paper.

g. Characterization of the generated Sin1-pT398 antibody. IB analysis of Flag-IP derived from 293T cells transfected with HA-S6K1 and the indicated Flag-Sin1 constructs, by blotting with the generated phospho-Sin1-T398 antibody (Sin1-pT398) used in the rest of the studies in this paper.

h. Sin1-pT398 signals could be induced by insulin in vivo. IB analysis of Flag-IP derived from HeLa cells transfected with the Flag-Sin1 construct by the generated Sin1-pT398 antibody. Where indicated, 100 nM insulin was added for 30 min prior to cell collection after overnight serum starvation.

i. Depletion of endogenous Raptor or endogenous S6K1 resulted in an decrease in Sin1 phosphorylation in vivo. IB analysis of WCL and Flag-IP derived from Flag-Sin1-transfected HeLa cells that were previously infected with the indicated lentiviral shRNA to deplete endogenous Raptor or S6K1. 24 hours post transfection, cells were serum starved for another 24 hours followed by EGF stimulation (100 ng/ml) for 10 minutes before harvesting for IB analysis.

j. The S6K1 inhibitor, S6K1-I, could partially block Sin1 phosphorylation induced by insulin, IGF-1, PDGF or EGF. IB analysis of WCL and Flag-IP derived from HeLa cells transfected with Flag-Sin1. 24 hours post transfection, cells were serum starved for another 12 hours followed by treatment with different stimuli (insulin: 100nM, IGF-1: 100 ng/ml, PDGF: 100 ng/ml for 30 minutes or EGF: 100 ng/ml for 10 min) in the presence or absence of 10 M S6K1 inhibitor (S6K1-I) before harvesting for IB analysis.

k. S6K phosphorylates Sin1 on T86 in vitro. GST-Sin1 was incubated with recombinant active S6K protein as described in the in vitro kinase assay section. About 20 ng of the GST-Sin1 was resolved on SDS-PAGE and blotted with the Sin1-pT86 antibody.
l. Rapamycin could block WT-S6K, but not the rapamycin resistant form of S6K (CA), in phosphorylating Sin1 in vivo. IB analysis of WCL and Flag-IP derived from 293T cells transfected with Flag-Sin1 and HA-S6K1-WT (WT) or S6K1 (CA) in the presence or absence of 20 nM rapamycin.
m. At endogenous levels, Sin1 phosphorylation was attenuated upon mTORC1 or S6K inhibition. IB analysis of WCL derived from foreskin fibroblasts that were serum-starved for 24 hours and then collected after stimulation with 10% FBS for 30 minutes. Where indicated, the indicated kinase inhibitors (AktVIII: 10 (M, PP242: 1 (M, Rapamycin: 20 nM, S6K1-I: 10 (M) were added together with insulin (100 nM). DMSO was used as a negative control.
n. Sin1 phosphorylation was markedly decreased when endogenous Akt1 and S6K1 were depleted simultaneously. IB analysis of WCL and Flag-IP derived from Flag-Sin1-transfected HeLa cells depleted of endogenous Akt1, Akt2 or together with S6K1. 
o. Rapamycin could partially restore Akt-pSer473 in TSC2-/- MEFs in part via reducing Sin1 phosphorylation in vivo. IB analysis of WCL derived from WT or TSC2-/- MEFs. Where indicated, cells were treated with 10 (M S6K inhibitor (S6K1-I) or 20 nM rapamycin before collecting WCL for IB analysis.

p. Rapamycin could partially block in vivo Sin1 phosphorylation induced by insulin in primary foreskin human fibroblasts. IB analysis of WCL derived from primary foreskin fibroblasts that were serum starved for 24 hours followed by insulin stimulation (100 nM) for 30 minutes with or without rapamycin (20 nM) before harvesting for IB analysis.
q. In 3T3-L1 adipocytes, Akt is the major kinase for Sin1-T86 phosphorylation, while both Akt and S6K are mediating Sin1-T398 phosphorylation. IB analysis of WCL derived from 3T3-L1 cells that were serum starved for 24 hours before addition of 100 nM insulin for 30 min together with the indicated inhibitors (AktVIII: 10 (M, PP242: 1 (M, rapamycin: 20 nM, S6K1-I: 10 (M).
r. In HeLa cells, both S6K1 and Akt are involved in phosphorylating Sin1-T86, whereas S6K1 is the major kinase for Sin1-T398 phosphorylation. IB analysis of WCL derived from HeLa cells that were serum starved for 24 hours before addition of 100 nM insulin for 30 min together with the indicated inhibitors (AktVIII: 10 (M, PP242: 1 (M, rapamycin: 20 nM, S6K1-I: 10 (M).
Figure S3. Sin1 phosphorylation led to its dissociation from the mTORC2 complex. 
a-c. Under ectopic overexpression conditions, Sin1 phospho-mimetic mutant (Sin1-EE) exhibited a reduced interaction with Rictor (a-b) or mTOR (c), indicating that Sin1 phosphorylation led to the dissociation of Sin1 from Rictor or mTOR. Immunoblot (IB) analysis of whole cell lysates (WCL) and immunoprecipitates (IP) derived from 293T cells transfected with the indicated Flag-Sin1 constructs and Myc-Rictor (a), HA-Rictor (b) or Myc-mTOR (c). 

d.  Sin1 phosphorylation on both T86 and T398 are necessary to dissociate Sin1 from other mTORC2 components. IB analysis of WCL and IP derived from 293T cells transfected with the indicated Flag-Sin1 constructs (EV: empty vector control; WT: Sin1-WT; EE: Sin1-T86E/T398E).

e.
Rictor could not form complex with Sin1 phosphorylated on both T86 and T398. Indicated Flag-Sin1 constructs were transfected together with HA-Rictor into Sin1-/- MEFs and 48 hours post transfection, HA-Rictor precipitation was performed and subjected to immunobloting with the indicated antibodies. 

f.
Gel filtration experiments to illustrate that depletion of endogenous TSC2 resulted in a disruption of Sin1 association with mTORC2 in vivo that is associated with elevated Sin1 phosphorylation. IB analysis of the indicated fractionations derived from the gel filtration experiment with Flag-Sin1-transfected HeLa-shGFP or HeLa-shTSC2 WCL harvested in EBC buffer. 

g. Quantification of total Sin1 abundance illustrated in (f).

h-i. Deletion of endogenous TSC2, which led to increased S6K kinase activity, resulted in a reduction of Rictor association with Sin1, which could be partially converted by inhibiting S6K activity by S6K1-I. IB analysis of WCL and anti-Sin1 IP derived from WT or TSC2-/- MEFs. Where indicated, S6K1-I (10 (M) was added 12 hours prior to cell collection.

Figure S4. Impairment of Sin1 phosphorylation led to stabilized mTORC2 integrity and subsequently sustained Akt activation under various stimulation conditions.
a-b. Quantification curves for the relative pT86-Sin1 intensity and Rictor abundance as a function to the treatment time as presented in Figure 3a,b.

c-d. Rapamycin treatment attenuated in vivo Sin1 phosphorylation and a subsequent dissociation of Sin1 from Rictor/mTOR under insulin stimulation condition (c) or EGF stimulation condition (d). Immunoblot analysis (IB) of whole cell lysates (WCL) and Flag immunoprecipitates (IP) derived from HeLa cells transfected with Flag-Sin1 that were serum starved for 12 hours and then treated with insulin (100 nM) (c) or EGF (100ng/ml) (d) for the indicated time periods before harvesting for IB analysis. 

e-f. Quantification curves for the relative pT86-Sin1 intensity and Rictor abundance as a function to the treatment time as presented in Figure S4c,d. 
g. Rapamycin or S6K1-I treatment led to a relatively sustained Akt activation upon EGF stimulation. IB analysis of WCL derived from Sin1 WT MEFs stimulated with EGF with indicated inhibitors. MEFs were serum starved for 12 hours and stimulated by 100 ng/ml EGF. Where indicated, cells were treated with 20 nM rapamycin or 10 M S6K inhibitor (S6K1-I) for 2 hours before adding EGF and collecting the WCL at the indicated time points.

h-i. Upon insulin or EGF stimulation, depletion of endogenous Raptor led to an elevated Akt-Ser473 phosphorylation while depletion of endogenous TSC2 caused a reduction in Akt-Ser473 phosphorylation. IB analysis of WCL derived from shGFP- or shRaptor- (h,i) or shTSC2 (i,j). HeLa cells that were serum starved for 24 hours and then treated with insulin (h and j) or EGF (i) for the indicated time periods before harvesting for IB analysis.

k.
Deletion of endogenous TSC2 led to attenuated Akt-Ser473 phosphorylation induced by insulin. IB analysis of WCL derived from TSC2+/+ or TSC2-/- MFEs that were serum starved for 18 hours and then treated with insulin for the indicated time periods before harvesting for IB analysis.

l. Deletion of endogenous TSC2 led to attenuated Akt-Ser473 phosphorylation in response to insulin, IGF-1, PDGF or EGF stimulation. IB analysis of WCL derived from TSC2+/+ or TSC2-/- MFEs that were serum starved for 12 hours and then treated with the indicated stimuli for the indicated time periods before harvesting for IB analysis. Specifically, the doses of stimuli used are listed below: insulin (100 nM), IGF-1 (100 ng/ml), PDGF (100 ng/ml) and EGF (100 ng/ml). Other than the indicated time points for EGF, cells were treated for 30 min with other three stimuli before harvesting.

m. Sin1 phospho-mimetic mutant (Sin1-EE) exhibited similar half-life with Sin1-WT. IB analysis of WCL derived from HeLa cells transfected with the indicated Flag-Sin1 constructs and harvested at the indicated time periods of CHX treatments (100 µg/ml). Mdm2 blots were provided as a control to indicate that CHX treatment was working.

n. Depletion of endogenous TSC2, which resulted in elevated S6K kianse activity and subsequently increased Sin1 phosphorylation, did not lead to noticeable changes on the stability of endogenous Sin1. IB analysis of WCL derived from HeLa cells depleted of TSC2 via lentiviral infections (with shGFP as a negative control). Cells were harvested at the indicated time periods of CHX treatments (100 µg/ml). Mdm2 blots were provided as a control to indicate that CHX treatment was working.

Figure S5. Sin1 phosphorylation could be tissue specific and might contribute to the timely shutting down of Akt phosphorylation triggered by insulin.  
a-c. Insulin time course experiments performed in 3T3-L1 (a), HeLa (b) and OVCAR5 (c) cells indicate an oscillation pattern of Akt1-Ser473 and potential kinases responsible for both Sin1-T86 and Sin1-T398 phosphorylation. Immunoblot (IB) analysis of whole cell lysates (WCL) derived from the indicated cells that were serum starved for 24 hours prior to insulin (100 nM) stimulation at the indicated time periods. Please note that the Sin1-pT398 signals were obtained by immunoblotting of the immunoprecipitated endogenous Sin1.

d.  A proposed model to illustrate a possible role of Sin1 phosphorylation in contributing to the oscillation of Akt activity upon the insulin stimulation. Specifically, at early time points, insulin initially triggers mTORC2 activation towards phosphorylating Akt, which subsequently activates mTORC1 to activate S6K. Afterwards, elevated S6K could directly phosphorylate Sin1 to disassemble mTORC2 to inactivate Akt in epithelial cells or fibroblasts. In adipocytes, Akt might be the major kinase phosphorylating Sin1. Thus, tissue or cell context-dependent phosphorylation of Sin1 might play a critical role in negatively regulating Akt phosphorylation in a timely fashion.

Figure S6. Sin1 phosphorylation resulted in reduced Akt activity, subsequently sensitizing cells to etoposide-induced apoptosis.  
a. Deletion of endogenous Sin1 led to dramatically reduced Akt-Ser473, but not Akt-Thr308, phosphorylation. WT or Sin1-/- MEFs were serum-starved for 24 hours and then collected after stimulation with the indicated stimuli for 30 minutes for immunoblot (IB) analysis.

b-c. Cell viability assays with etoposide treatments to illustrate that etoposide triggers cellular apoptosis in part via the Akt/FOXO signaling pathway. HeLa cells depleted of endogenous Akt1 (b) or transfected with the indicated Flag-FOXO3a constructs (either Flag-FOXO3a-WT or Flag-FOXO3a-T32A, with empty vector as a negative control) (c) were cultured in 10% FBS-containing medium with the indicated concentrations of etoposide for 48 hours before performing the cell viability assays. Data was shown as mean + SD from n=3 independent experiments
d-e. Sin1-WT, but not Sin1-EE, could rescue the apoptotic deficiency observed in Sin1-depleted cells. IB analysis of WCL derived from endogenous Sin1-depleted OVCAR5 cells transfected with the indicated Flag-Sin1 constructs. Where indicated, various concentrations of etoposide were added 36 hours prior to cell collection.

f-i. FACS analyses were performed to indicate that compared to shGFP-infected OVCAR cells (f), in endogenous Sin1-depleted OVCAR5 cells, stable expression of Sin1-WT (h), but not empty vector control (g) or Sin1-EE (i), could efficiently rescue the cellular apoptosis response triggered by etoposide (5 µM) for 24 hours. Data were presented as 7-AAD staining as a function to AnnexinV-PE staining. Cell populations were gated to illustrate the changes of the apoptotic cell population. Q1: dead cells; Q2: late apoptotic cells; Q3: non-apoptotic cells; Q4: early apoptotic cells. P1: apoptotic cells, equals to Q2+Q4. 

Figure S7. Cancer patient-derived Sin1 mutations led to an elevated and sustained Akt phosphorylation.
a-b. Like the Sin1-R81T mutation, Sin1-S84L led to reduced Sin1-pT86 phosphorylation in vivo. Immunoblot (IB) analysis of whole cell lysates (WCL) and immunoprecipitates (IP) derived from HeLa cells transfected with indicated HA-Sin1 constructs (a) or CMV-GST-Sin1-N-terminal-200aa constructs (b). 

c. The Sin1-R81T mutation stabilized Sin1 interaction with Rictor/mTOR upon insulin stimulation. IB analysis of WCL derived from Flag-Sin1-R81T-transfected HeLa cells that were serum-starved for 24 hours and then collected after insulin stimulation for the indicated time periods for Flag-IP.

d.
Quantification curves for the relative pT86-Sin1 intensity and Rictor abundance as a function to the treatment time as presented in Figure 7e.

e.
Quantification curves for the relative pS473-Akt intensity in Sin1-WT or Sin1-R81T expressing OVCAR5 cells depleted of endogenous Sin1, as a function to the treatment time as presented in Figure 7f.

f. The Sin1-R81T mutation led to a relatively sustained Akt activation under PDGF stimulation. OVCAR5 ovarian cancer cells were depleted of endogenous Sin1 by shRNA constructs followed by re-introduction of Sin1-WT or the Sin1-R81T mutant via infection with the MSCV-retroviral vectors. The resulting cells were serum starved overnight followed by the addition of 100 ng/ml PDGF. Cells were harvested for IB analysis at the indicated time periods.
g.
A proposed model to describe how the ovarian cancer-derived Sin1-R81T mutation might protect the mTORC2 kinase from the negative regulation by phosphorylation of Sin1 on both the T86 and T398 sites. Specifically, the Sin1 R81T mutation led to elevated Akt S473 phosphorylation and subsequent Akt activation by bypassing the Sin1 phosphorylation mediated negative regulation of mTORC2/Akt signaling.
Figure S8. The Sin1-R81T mutation led to cellular resistance to chemotherapeutic drugs and facilitated tumorigenesis.

a. Sin1-R81T led to elevated Akt Ser473 phosphorylation and subsequently, an increase in FOXO phosphorylation. Sin1-/- MEFs were transfected with the indicated Flag-Sin1 constructs (with empty vector as a negative control). 24 hours post-transfection, the resulting cells were serum starved and harvested after stimulation with 100 nM insulin for 30 minutes for immunoblot (IB) analysis
b. Sin1-R81T led to elevated Akt Ser473 phosphorylation and subsequently, an increase in FOXO phosphorylation. OVCAR5 ovarian cancer cells were infected with the shSin1 (with shGFP as a negative control) lentiviral shRNA construct and selected with 250 g/ml hygromycin for 72 hours to eliminate non-infected cells. Afterwards, the resulting cell lines were transfected with the indicated Flag-Sin1 constructs. 24 hours post-transfection, cells were serum-starved for 24 hours and then collected after stimulation with insulin for 30 minutes for IB analysis.

c-d. Sin1 R81T restored cellular apoptotic deficiency in Sin1-deficient cells. IB analysis of whole cell lysates (WCL) derived from endogenous Sin1 depleted OVCAR5 cells transfected with the indicated Flag-Sin1 constructs. Where indicated, various concentrations of etoposide were added 36 hours prior to cell collection.

e.
Expression of Sin1-R81T conferred cellular resistance to etoposide. OVCAR5 ovarian cancer cells were infected with the shSin1 (with shGFP as a negative control) lentiviral construct and selected with 250 g/ml hygromycin for 72 hours to eliminate non-infected cells. Afterwards, the resulting cells were infected with indicated MSCV-Sin1-Myc retroviral constructs (with empty vector as a negative control) and selected with 1 g/ml puromycin for 72 hours to eliminate non-infected cells. Obtained cell lines were cultured in 10% FBS-containing medium with indicated concentrations of etoposide for 48 hours before performing the cell viability assays. Data was shown as mean + SD from n=3 independent experiments.

f-g. Sin1-R81T conferred cellular resistance to etoposide. Sin1-/- MEFs were transfected with the indicated Flag-Sin1 constructs and cultured in 10% FBS-containing medium with the indicated concentrations of etoposide for 24 hours (f) or 48 hours (g) before performing the cell viability assays. Data was shown as mean + SD from n=3 independent experiments.
h. Representative images of tumors in vivo from the xenograft experiments presented in Figures 8e-g.
i. Soft agar assays to determine the critical role of the Akt oncogenic signaling in cellular transformation. Sub-confluent OVCAR5 cell lines were harvested for IB analysis to detect Akt expression. The above cell lines were also applied to soft agar assays with the presence of 4 µM AktVIII. Briefly, 1x105 cells were plated in the top layer containing 0.4% agar and 4 µM AktVIII. 3 weeks later cells were stained with iodonitrotetrazolium chloride for colony visualization and counting. n=3 independent experiments were performed to generate the error bar, and data were presented as Mean + SD. The scale bar represents 1 mm. 

j. Soft agar assays with the indicated OVCAR5 cell lines stably expressing Sin1-WT or Sin1-R81T mutant to determine their differential sensitivities to the Akt inhibitor, AktVIII treatment. The above cell lines were then applied to soft agar assay. Briefly, 3x105 cells were plated in the top layer containing 0.4% agar and the indicated amount of AktVIII. 3 weeks later cells were stained with iodonitrotetrazolium chloride for colony visualization and counting. n=3 independent experiments were performed to generate the error bar, and data were presented as mean + SD. The scale bar represents 1 mm.

k. Cell viability assays to illustrate that the Sin1-R81T mutation led to acquired cellular resistance to AktVIII treatment. OVCAR5 cell lines stably expressing Sin1-WT or Sin1-R81T mutant were cultured in 10% FBS-containing medium with the indicated concentrations of AktVIII for 48 hours before performing the cell viability assays. Data was shown as mean + SD from n=3 independent experiments. 

l-o. Splenic B cells were enriched by negative selection from wild type B6 mice (l). Purified B cells were pretreated for 15 minutes with rapamycin (20 nM) then stimulated with anti-IgM antibody for an additional 30 minutes (m). Cells were lysed in CHAPS buffer, subjected to endogenous Sin1 immunoprecipitation and blotted with the indicated antibodies (m). Intensities of Sin1-pT86 bands (n) and Akt-pS473 bands (o) were quantified and normalized from two independent experiments.

p. IB analysis of WCL from a panel of T-ALL cell lines.

q. Two representative images of IHC results with indicated Sin1 and Akt phosphorylation status out of 58 ovarian patient samples under 400x magnification. The scale bar represents 100 (m.
r. Bar graph of IHC statistical analysis using percentage of samples as a function to the relative levels of Sin1-T86 phosphorylation. 58 ovarian patient samples were analyzed by staining with either Akt-pS473 or Sin1-pT86 antibodies. p value < 0.3 with Fisher’s exact analysis.

s. A proposed model showing how phosphorylation of Sin1 by mTORC1/S6K or Akt in epithelial cells or adipocytes, respectively, actively suppresses the mTORC2/Akt activation in part by dissociating the phosphorylated form of Sin1 from the functional mTORC2 complex. Importantly, distinct from the mTORC1-mediated negative feedback loops involving either IRS-1 or Grb10 to suppress the PI3K/Akt pathway that only responds to insulin or IGF-1 stimulation, S6K-mediated phosphorylation of Sin1 in fibroblasts or epithelial cells, or Akt-mediated phosphorylation of Sin1 in adipocytes, can occur in response to multiple other stimuli including PDGF and EGF. Thus our work discovers an independent mode of negative regulation of mTORC2, ensuring no hyper-activation of the Akt oncoprotein that might facilitate tumorigenesis.
