
Fig. S3. (A) Total lysate fraction from Fig. 3A. (B) Total and crude mitochondrial extracts from livers of rictor KO or control littermate mice that were starved
for 14 h and injected intraperitoneally with 4.5 mg/kg insulin or saline 30 min before being killed, showing mTORC2-dependent, insulin-stimulated accu-
mulation of MAMmarker proteins IP3R and ACSL4 in crude mitochondrial extracts. (C) Maximum intensity proection of representative confocal image stacks of
rictor KOMEFs and control cells used for quantification of MAM in Fig. 3D. Cells expressed ER-GFP and mito-RFP (BACMAM 2; Invitrogen). (Scale bar, 10 μm.) (D)
Pearson’s correlation coefficient quantifying ER-mitochondrial contact as previously of Sin1 KO MEFs compared with their respective control cell line. Cor-
relation coefficient was normalized to control cells (n = 4–5). (E) Pearson’s correlation coefficient quantifying ER-mitochondrial contact as previously of Akt1
KO MEFs compared with their respective control cell line. (F) Crude mitochondrial extract of mouse liver cells. For corresponding MAM extracts, see Fig. 2B.
Mice were starved for 14 h and refed for 2 h before being killed. Quantified in G. Extracts from two mice were pooled for each purification. (G) Densitometric
quantification of protein levels in crude mitochondrial fraction from F. Note that unlike for MAM extracts (Fig. 2B), crude mitochondrial extracts show an
increase in MAM markers when normalized to the mitochondrial VDAC1. (H) Life cell quantification time course of MAM in a control MEF cell line showing
increased MAM formation 15 min after a 100 nM insulin stimulation relative to the starved state. Significance is calculated relative to t = 0 after the insulin
stimulation, n = 7. (I) Total and crude mitochondrial extracts of HeLa cells after control (shCtrl) or mTORC2 knockdown (shRictor). Cells were transfected with
phosphofurin acidic cluster sorting protein 2 (PACS2)-WT or PACS2-S473A 48 h before harvest and grown in normal medium. (J) Input of I. Note that even
though the inhibitor induces hyperphosphorylation of Akt-pS473, Akt activity is inhibited, as judged by absence of FOXO1 phosphorylation. (K) Total and
crude mitochondrial extracts of HeLa cells that were serum-starved for 14 h and treated with insulin 100 nM 15 min, mTOR inhibitor PP242 (500 nM, 10 min
pretreatment and 15 min treatment during insulin stimulation). Cells overexpressed either Akt-S473D or PACS2 where indicated. Note the increase of MAM
markers in the crude mitochondrial fraction upon insulin stimulation that is blocked by PP242. Results are shown as mean ± SEM and normalized to wild-type
cells. *P < 0.05, **P < 0.01, ***P < 0.001.
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Fig. S4. (A) Total protein extracts from livers of a liver specific rictor KO and a control mouse showing rictor KO and reduced mTORC2 activity but no reduction
in the IP3R isoforms. Note that Sin1 levels are not affected by genetic KO of rictor. Mice were starved for 14 h and injected intraperitoneally with 4.5 mg/kg
insulin or saline 30 min before being killed. (B) Total protein extracts from MEFs where rictor KO had been induced by tamoxifen treatment and their re-
spective controls, showing rictor KO and reduced mTORC2 activity but no reduction in the IP3R isoforms or Sin1. Cells were growing in normal medium before
harvest. (C) Total protein extracts from stable rictor knockdown (shRictor) HeLa cells, showing reduction of Sin1 levels as previously reported (1–5). Cells were
grown in normal medium and stimulated with 100 nM insulin for 15 min before harvest. (D) Total protein extracts from Sin1 knockdown HeLa cells, showing
reduction of Sin1 levels and loss of rictor stability as previously reported. Cells were growing in normal medium 72 h after siRNA transfection and stimulated
with 100 nM insulin for 15 min before harvest.
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Fig. S5. (A) Phosphorylation of IP3R at Akt target site is sensitive to mTOR inhibition. HeLa cells were starved for 14 h, treated with 500 nM PP242 or DMSO for
20 min, and stimulated with 20% (vol/vol) FCS for 20 min. IP3R was immunoprecipitated and blots were probed with an anti-pan-IP3R or an antiphospho-Akt-
Substrate (RXRXXpS/T) antibody. (B) Input of Fig. 4C. Note that starting material for IP was equalized so that equal mTORC2, IP3R, and PACS2 levels were used
as input. (C) IP of IP3R3 and Sin1 from livers of rictor WT and KO mice. IP was performed either in CHAPS IP buffer, preserving mTORC2 integrity, or in RIPA
buffer disrupting mTORC2. In CHAPS buffer, more IP3R3 can be precipitated in rictor KO vs. WT extracts because mTORC2 binding to IP3R3 appears to mask the
epitope recognized by the IP antibody. Mice were fed a standard chow diet and killed in the morning. (D) Input of C. (E) AUC of intracellular calcium release in
HeLa cells after stimulation with 200 μM ATP, quantified by the emission ratio 340/380 nm after labeling with Fura2-AM. n = 74–104. Cells were grown in
normal medium before harvest. (F) Intracellular calcium release in MEFs expressing LacZ or Akt-S473D after stimulation with 10 μM TG, visualized by Fura2-AM.
(n = 16–54). For quantification, see G. (G) AUC of F. (H) Basal (unstimulated) mitochondrial calcium concentration showing no significant difference between
rictor KO and control MEFs growing in normal medium. n = 20. (I) AUC of intracellular calcium release in rictor KO and control primary hepatocytes after
stimulation with 10 μM ionomycin visualized by Fura2-AM (n = 21–33), arbitrary units. Hepatocytes were isolated 24 h before measurement. (J) AUC of in-
tracellular calcium release in HEK293T cells treated with mTOR inhibitor PP242 after stimulation with 10 μM ionomycin visualized by Fura2-AM (n = 147–176),
arbitrary units. Cells were grown on chambered culture slides in normal medium in presence of DMSO or 1 μM PP242 for 6 h before measurement. (K) AUC of
intracellular calcium release in Akt1 KO and control MEFs after stimulation with 10 μM ionomycin visualized by Fura2-AM (n = 23–25), arbitrary units. Cells were
grown on chambered culture slides in normal medium. Results are shown as mean ± SEM. (*P < 0.05; ***P < 0.001.)
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Legend continued on following page

Fig. S6. (A) Akt-mediated phosphorylation of HK2. Overexpressed HK2-HA was immunoprecipitated from HeLa cells. Blots were probed with anti-HA or
antiphospho-Akt-substrate (RXRXXpS/T) antibody. HK2-HA was immunoprecipitated and probed with a HA-tag or an Akt substrate motif antibody. Thirty-four
hours after HK2 transfection, cells were serum-starved for 14 h, treated with 1 μM PP242 for DMSO for 20 min, stimulated with insulin (100 nM) for 15 min, and
lysed in RIPA buffer. (B) IP of Akt from total protein extracts of MAM-deficient Mfn1/2 and control MEFs. Cells were grown in normal medium and lysed in RIPA
buffer. (C) Input of B. (D) IP of overexpressed Akt mutants. Akt-DD is mutated at the sites T308D and AktS473D. Cells were growing in normal medium before
lysis in RIPA buffer. (E) Input of D. (F) Mitochondrial potential of Sin1 KO or control MEFs, measured by TMRM intensity by life cell imaging. Arbitrary units, n =
62–69. Cells were grown on chambered slides in normal medium. (G) Mitochondrial potential of inducible rictor KO or control MEFs, measured by TMRM
intensity by life cell imaging over 5 min. Arbitrary units, n = 17–21. Cells were grown in chambered slides in normal medium. (H) Mitochondrial potential of
Akt1 KO and control MEFs, measured by TMRM intensity by FACS. Cells were grown in normal medium. (I) Mitochondrial potential of HEK293T cells, measured
by TMRM intensity by FACS. Cells were serum-starved for 14 h, pretreated with mTOR inhibitor PP242 or Akt inhibitor GSK690693 for 20 min, and stimulated
with insulin 100 nM for 30 min during the staining procedure. Where indicated, cells were transfected with wild-type PACS2-HA 48 h before the experiment.
Note that PACS2 overexpression does not rescue the effect of mTOR inhibition. (J) Mitochondrial potential of inducible rictor KO or control MEFs, measured by
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Fig. S7. Model of mTORC2-Akt signaling at MAM. mTORC2 localizes to the ER subdomain MAM. At MAM, mTORC2 can phosphorylate and active Akt.
mTORC2-activated Akt can phosphorylate: (i) IP3R3, thereby inhibiting its potential to release calcium at MAM; (ii) PACS2, thereby controlling MAM integrity;
(iii) HK2, thereby controlling mitochondrial potential and, thus, energy production.

JC-1 intensity by FACS. Arbitrary units, n = 3. Cells were grown in normal medium. (K) Mitochondrial staining intensity measured by a mitochondrial potential
independent dye (NAO), quantified by FACS (n = 3). Cells were grown in normal medium. (L) Mitochondrial potential HeLa cells upon transfection of HK2-
T473A, measured by TMRM intensity by FACS. Cells were grown in normal medium. (M) ATP levels of rictor KO and control MEFs infected adenovirally with
LacZ or Akt-S473D, measured by CellTiter-Glo luminescence assay (n = 12). Cells were grown in normal medium. (N) Apoptotic rictor knockdown and control
HeLa cells as determined by positive Annexin V staining were analyzed by FACS (n = 3). Cells were transfected with a mock or with a plasmid expressing PACS2
48 h before experiment and grown in normal medium. (O) Mitochondrial potential of rictor KO and control MEFs infected adenovirally with LacZ, Akt or Akt-
S473D, measured by TMRM staining by FACS. Cells were growing in normal medium and infected 48 h before experiment. Results are shown as mean ± SEM
and normalized to wild-type cells. *P < 0.05, **P < 0.01, ***P < 0.001.
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