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Supplemental Figure Legends

Figure S1. Phenotypes of Sesn2” mice, related to Figure 1.

(A-C) Normal physiological phenotypes of Sesn2”” mice kept on LFD. (A) Body weight of Con
(Sesn2™"* or Sesn2*", black bars) and Sesn2”" (white bars) mice of the indicated ages (mo) kept
on LFD (n>9). (B) Normal glucose tolerance in Sesn2”" mice kept on LFD. After 6 hrs of fasting,
6 month-old Con (n=17, closed square) and Sesn2”" (n=13, open circle) mice kept on LFD were
subjected to glucose tolerance tests (GTT). (C) Normal insulin tolerance of Sesn2”" mice kept on
LFD. After 6 hrs of fasting, 6 month-old Con (n=17, closed square) and Sesn2”" (n=13, open
circle) mice kept on LFD were subjected to insulin tolerance tests (ITT). (D-I) Sestrin2
expression is induced upon HFD-induced obesity. (D) Amounts of Sestrinl (Sesnl), Sestrin2
(Sesn2) and Sestrin3 (Sesn3) mRNAs were measured in livers of 4 month-old wild-type mice
kept on LFD or HFD for 2 months, using quantitative reverse transcriptase-real time PCR (RT-
PCR, n>7). (E and F) Amounts of Sestrins and tubulin were measured by immunoblotting in
livers of 4-month-old WT (Sesn2"") or Sesn2”" mice kept on LED or on HFD for 2 months (E).
Ratio of Sestrin2 to tubulin was quantified from livers of wild-type mice on LFD or HFD (n=5),
and presented as a bar graph (F). (G) Amounts of Sestrins and tubulin were measured in liver,
muscle and adipose tissues of 6-month-old control (Sesn2+/ ) or Sesn2”" mice kept on LFD or on
HFD for 4 months, by immunoblotting (n=3). The liver cell lysates are same as in Figure 3A. (H
and I) Relative mRNA amounts of Sestrinl (Sesn/), Sestrin2 (Sesn2) and Sestrin3 (Sesn3) were
quantified in livers of Con and Sesn2”” mice kept on HFD (H), or Lep”””’/Sesn2*" and
Lep®”°"/Sesn2” mice kept on LFD (I), using quantitative RT-PCR (n=4). (J-P) Sestrin2

+/+

deficiency does not affect the development of obesity. (J) Weight gain of Con (Sesn2™"" or



Sesn2™" littermates) and Sesn2”” mice (n>25), which were kept on LFD until 6 to 8 weeks of age
(week 0) and then maintained on HFD for the indicated times. (K) Daily food consumption of
Con and Sesn2”” mice kept on HFD for 4 months (n=8). (L) Serum insulin levels of Con and
Sesn2”" mice kept on HFD for 3 months were measured at the indicated time points during GTT
(n=5). (M and N) Body weight (M) and daily food consumption (N) of Con (Lep””’/Sesn2™") or
Sesn2 (Lep®”*"/Sesn2”") mice at 4 months age (n>4). (O) Representative MRI images of Con
(Lep®”?"/Sesn2™") and Sesn2 (Lep®””’/Sesn2”") mice at 4 months age visualizing subcutaneous
and intra-abdominal fat pads. (P) Quantification of total (TO), subcutaneous (SC) and intra-
abdominal (IA) fat volumes of Con (Lep®”*’/Sesn2"") and Sesn2 (Lep®”*’/Sesn2”") mice by MRI
(n=5). Data are presented as means =+ standard error. P values were calculated using Student’s t-

test.

Figure S2. Insulin responsiveness of Sesn2”" mice kept on HFD, related to Figure 2.

(A-C) Hyperinsulinemic-euglycemic clamp experiments. Serum insulin levels (A), glucose
disposal rates (GDR, B), and hepatic glucose production rates (HGP, C) of Con (Sesn2™"* or
Sesn2"") and Sesn2”" mice kept on HFD, before (Basal) and after (Clamp) insulin infusion during
a hyperinsulinemic-euglycemic clamp (n>8). (D-G) Insulin response of adipose tissue from
HFD-fed Sesn2”" mice. (D and E) % Suppression of serum free fatty acids (FFA) (D), and serum
FFA levels of HFD-fed Con (Sesn2+/ * or Sesn2" ) and Sesn2”" mice before (Basal) and after
(Clamp) insulin infusion (E), during hyperinsulinemic-euglycemic clamp (n=8). (F and G)
Primary adipocytes were isolated from Con and Sesn2”” mice kept on HFD, and incubated in the
presence of C'*-labeled 2-deoxyglucose (DOG) after mock or insulin stimulation. 2-DOG uptake

was quantified by scintillation counting, and % induction of 2-DOG uptake by insulin (F) and 2-
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DOG uptake before (-) and after (+) insulin treatment (G) was calculated (n=10). (H) Expression
of FoxO1 target genes in livers of obese Sesn2”” mice. Relative mRNA amounts of the indicated
FoxOl target genes were quantified in livers of Con and Sesn2”” mice kept on HFD using
quantitative RT-PCR (n=4). (I-L) Insulin-induced activation of AKT in muscle and adipose tissue
of Sesn2”" mice kept on HFD. Muscle (I and J) and adipose tissue (K and L) were collected from
Con (Sesn2™"* or Sesn2"") and Sesn2”" mice kept on HFD, after 6 hrs of fasting, before (-) or 10
min after (+) insulin injection (0.8 U/kg body weight). Phosphorylation of AKT at Thr308 and
Ser473 was analyzed by immunoblotting (I and K). Ratio of phosphorylated to total AKT was
quantified by densitometry (n>5), and presented as bar graphs (J and L). Data are presented as

means =+ standard error. P values were calculated using Student’s t-test.

Figure S3. Regulation of hepatic AMPK and mTORC1 activities by Sestrin2, related to
Figure 3.

(A-I) AMPK-mTORCI signaling in livers of obese Sesn2” mice. (A, B and E) AMPK (A and B)
and S6K (E) were immunoprecipitated (IP) from indicated mouse liver homogenates and assayed
for their kinase activities on SAMS (A and B) or K9 (E) peptides using radiolabeled y->>P-ATP.
Amounts of peptide-incorporated **P were quantified by scintillation counting and are presented
as bar graphs along with immunoprecipated protein amounts visualized by immunoblotting (IB).
Data are presented as means =+ standard deviation. (C, D and F-I) Phosphorylation of acetyl CoA
carboxylase (ACC, C), mTOR (D), and IRS-1 (F-I) in liver lysates of indicated mice was
analyzed by immunoblotting, quantified by densitometry and normalized to total proteins, and
presented as bar graphs (n>4). Immunoblots for phosphorylated proteins along with total

amounts of each protein are shown for three mice of each group. All Con and Sesn2 bands are
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from a same gel image of corresponding immunoblots. (J and K) Activities of AMPK and S6K in
lean Sesn2"” and Sesn2”” mouse livers. AMPK (J) and S6K (K) were immunoprecipitated from
indicated mouse liver homogenates and assayed for their kinase activity on SAMS (J) or K9 (K)
peptides using radiolabeled y->*P-ATP. Amounts of peptide-incorporated **P were quantified by
scintillation counting and are presented as bar graphs along with immunoprecipated total protein
visualized by immunoblotting. Relative AMPK and S6K activities were normalized to the
immunoprecipitated total protein amount (left panels, n=3). Data are presented as means =+
standard error (left panels) or standard deviation (right panels). (L and M) Insulin-induced AKT
phosphorylation in liver and adipose tissue of lean Sesn2™" and Sesn2”" mice. Livers (L) and
adipose tissues (M) were collected from Con and Sesn2”” mice kept on LFD, after 6 hrs of fasting,
before (-) or 10 min after (+) insulin injection (0.8U/kg body weight). Phosphorylations of AKT
at Thr308 and Ser473 were analyzed by immunoblotting (upper panels). Ratio of phosphorylated
to total AKT was determined by densitometry (n>5, lower panels). Unless indicated, data are

presented as means + standard error. P values were calculated using Student’s t-test.

Figure S4. Hepatic AMPK reactivation restores glucose and lipid homeostasis in HFD-fed
Sesn2”" mice, related to Figure 4.

(A) Sesn2”" mice kept on HFD for 3 months were subjected to daily injection of 250 mg/kg body
weight AICAR or vehicle (PBS) for 7 days. After 6 hrs of fasting, the mice were subjected to
GTT (n>5). (B) Area-under-curve analysis of GTT (A) data. Values from untreated Sesn2"*
(WT) and Sesn2”" (-) mice kept on the same HFD protocol were provided as reference. (C) After

10 days of AICAR or vehicle (PBS) injection, livers from the mice described above were

collected after 6 hrs of fasting, before (-) or 10 min after (+) insulin injection (0.8 U/kg body
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weight). The livers were analyzed for phosphorylation and expression of AKT as in Figure 4C.
Ratios of phosphorylated to total AKT were determined by densitometry (n=3). (D) Immunoblot
analysis of myc-tagged AMPK* expression in indicated tissues of mice infected with Ad-GFP
or Ad-AMPK“*. Tubulin and actin were used as loading controls. (E and F) Relative liver
triglycerides (TG) per protein were measured in Sesn2”” mice kept on HFD, treated with vehicle
(PBS) or 250 mg/kg/day AICAR for 10 days (E), or 96 hrs after infection with Ad-GFP or Ad-
AMPK“* (F), and presented as bar graphs (n>5). Data are presented as means + standard error. P

values were calculated using Student’s t-test.

Figure S5. Aggravation of HFD-induced hepatosteatosis by Sestrin2 loss, related to Figure 5.
(A-D) Autophagic activity associated with LD is diminished in Sesn2”" mice kept on HFD. (A
and B) Electron micrographs of livers from control (A) and Sesn2”" (B) mice kept on HFD.
Autophagic vesicles (AV) associated with lipid droplets (LD) in control livers (A, dotted boxes in
the left panels) were magnified in the right panels. Such vesicles were hardly found in Sesn2”
livers (B). Scale bars: 1 um. (C and D) Defective LD autophagy in Sesn2”" liver of obese mice.
(C) Quantification of the association between LD and AV from EM images (n>8). (D) LD, AV,
and DNA were visualized in frozen liver sections of the indicated mice with BODIPY 493/503
(green), anti-LC3 antibody (red), and DAPI (blue), respectively. Scale bar, 5 um. Dotted circles
indicate LDs associated with prominent amount of LC3. (E-G) Sestrin2 loss decreased
mitochondrial amount and reduced expression of mitochondrial biogenesis marker genes in liver.
(E and F) Ratio of mitochondrial DNA (mtDNA) to nuclear DNA (nDNA) in livers of the
indicated mice (n>3) was determined by quantitative real time PCR of NdI and Lpl, respectively.

(G) Relative amounts of the indicated mRNAs were measured in livers of Con and Sesn2”" mice
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kept on HFD (n=5) by quantitative RT-PCR. (H-M) Lipogenesis activities in Lep®”*"/Sesn2*"
and Lep”b/ %/Sesn2” livers. (H) Unprocessed (P, ~125kDa) and processed (N, ~68kDa) SREBP1
amounts were examined by immunoblot analyses of whole liver lysates (WCL) of
Lep®”*"/Sesn2*" (Con) or Lep®”*"/Sesn2”" (Sesn2). Nuclear extracts (N) were prepared from
frozen livers of Lep””*"/Sesn2™" (Con) or Lep””’/Sesn2”" (Sesn2) mice and analyzed for
SREBP1 and Lamin B1 expression. (I) Ratio of processed to total SREBP1 was quantified by
densitometry and presented as a bar graph (n>4). (J) Ratio of nuclear SREBP1 to Lamin B1 was
quantified by densitometry and presented as a bar graph (n>4). (K and L) Relative amounts of
lipogenic mRNAs were determined in livers of Lep®”*?/Sesn2"" and Lep®”*"/Sesn2”" mice (K), or
Con (Sesn2"" and Sesn2"") and Sesn2”" mice kept on HED (L) by quantitative RT-PCR (n=4).
(M) Lipogenesis was measured by 1,2-'*C-acetate incorporation into liver slices from
Lep®”°"/Sesn2*" (Con) or Lep®”*"/Sesn2”" (Sesn2) mice, and presented as a bar graph (n=3). Data

are presented as means + standard error. P values were calculated using Student’s t-test.

Figure S6. Phenotypes of Sestrin2/3-double knockout mice, related to Figure 6.

(A) Livers of 4 months-old Sesn2™" (Con) and Sesn2”"/Sesn3”" (DKO) mice kept on LFD were
analyzed by immunoblotting for the indicated proteins. (B) Body weights of 4 months-old Con
and DKO mice kept on LFD (n=3). (C) Liver triglycerides (TG) in 4 months-old Con and DKO
mice kept on LFD (n=3). (D-G) Sesn2”/Sesn3” (DKO) mice exhibit elevated mTORCI-
dependent S6K phosphorylation. Livers (D), skeletal muscles (E), and adipose tissues (F and G)
of 4 months-old Con (Sesn2+/ ) and DKO mice kept on LFD were homogenized and analyzed by
immunoblotting for S6K phosphorylation on Thr389. Ratio of phosphorylated to total SOK was

determined by densitometry (n=3). (H-K) Livers (H), skeletal muscles (I) and adipose tissues (J
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and K) were collected from Con and DKO mice, after 6 hrs of fasting, before (-) or 10 min after
(+) insulin injection (0.8 U/kg body weight), homogenized and analyzed by immunoblotting with
indicated antibodies. Ratios of phosphorylated to total AKT were quantified by densitometry, and
presented as bar graphs (n=3). (L) After 6 hrs of fasting, 4 month-old Con and DKO mice kept
on LFD were subjected to GTT (n=3). Star (*) denotes P=0.05. Data are presented as means =+

standard error. P values were calculated using Student’s t-test.

Figure S7. Sestrins activate AKT signaling, related to Figure 7.

(A-C) Activation of AKT by Sestrin homologues. H1299 (A and C) and HepG2 (B) cells were
infected with lentiviral vectors encoding GFP, Sestrinl (Sesnl), long isoform of Sestrinl (Sesnl-
L), Sestrin2 (Sesn2), Sestrin3 (Sesn3) and dSestrin. Sestrins were tagged with HA, Flag or Myc
epitopes. Protein phosphorylation and expression were examined at 48 hrs post infection by
immunoblotting. (D) Phosphorylation of AKT downstream targets, TSC2 at Thr1462 and GSK3p
at Ser9, is enhanced upon Sestrin2 expression. Phosphorylation of S6K was silenced while
phosphorylation of ERK and RSK was not altered by Sestrin2 induction. The cell lysates are the
same as in Figure 7C and protein phosphorylation and expression were analyzed by
immunoblotting. (E) Activation of PI3K upon Sestrin2 expression. Flag-tagged Sestrin2 was
induced in MCF7-tet OFF Sesn2F cells by doxycycline (Dox) removal (-). Control cultures were
left with Dox (+). PI3K activity was assayed after 24 hrs and phosphorylated lipid substrates
(PI3P) were visualized after a thin layer chromatography-autoradiography. (F) Activation of
AKT by Sestrin2 does not depend on its redox activity. H1299 cells were infected with lentiviral
vectors encoding WT, redox-inactive (CS) Sestrin2, and Prx1. Controls were infected with either

empty or a GFP lentivirus. Sestrins were tagged with Flag epitope. Protein phosphorylation and
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expression were examined at 48 hrs post infection by immunoblotting. (G and H) Sestrin2
activation of AKT is TSC2 and AMPK dependent. MCF7-tet OFF Sesn2F cells were infected
with sh-TSC2, sh-AMPKal or sh-Luc lentiviruses. After 48 hrs, Sestrin2 was induced by
doxycycline removal and protein phosphorylation and expression were examined 24 hrs later. (I)
Inhibition of mTORCI1 by rapamycin treatment can provoke AKT activation as effectively as
Sestrin2 induction. In MCF7-tet OFF Sesn2F cells, Sestrin2 was induced by doxycycline
removal. After 24 hrs, rapamycin was added at the indicated concentrations, and protein
phosphorylation and expression were examined 30 min later. (J and K) Sestrin activation of AKT
is dependent on mTORC2. MCF7 (J) or MCF7-tet OFF Sesn2F (K) cells were infected with sh-
Rictor or sh-Luc lentiviruses. Silencing efficiency for Rictor was measured at 48 hrs after
infection (J). For Sestrin2 induction, doxycycline was removed after 48 hrs of lentiviral infection,
and protein phosphorylation and expression were examined 24 hrs later (K). (L) Drosophila
Sestrin controls AKT signaling and blood sugar level. Relative hemolymph trehalose
concentrations were measured in thirty control (w'/’%) and dSesn™ (dSesn®*!") adult male flies,
and presented as a bar graph. Error bars indicate standard deviation (n=3). P value was

calculated using Student’s t-test.
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Supplemental Experimental Procedures

Genotyping

Genomic DNA was extracted from tissues or tails by proteinase K digestion (proteinase
K 0.5 mg/mL, 100 mM Tris HCI [pH 8.5], 200 mM NaCl, 5 mM EDTA, 0.2% SDS) followed by
phenol chloroform extraction and ethanol precipitation. The following primers were used for
Sesn2 genotyping: forward 5 -CTTGGGAGTTCATCTAGATTAG-3’; reverse WT 5’-
GCTAAGTGGTCGGATGATAG-3’; reverse Sesn2 5-CACTCCAAACTCCGCAAACTC-3’.
Lep”” genotyping was done as described (Namae et al., 1998). The following primers were used
for Sesn3 genotyping: forward 5’-ACAGTGGGCTCCATTCTCAG-3’; reverse 5°-

GCCATGTGCCATGTAACAAC-3".

Immunoblotting and Immune Complex Kinase Assays

For ordinary immunoblot analysis, cells and tissues were lysed in RIPA-SDS buffer
(Budanov and Karin, 2008) or cell lysis buffer (Lee et al., 2010). For cell fractionation studies,
Nuclear Extract Kit (Active Motif) was used according to manufacturer’s instruction. Proteins
were resolved by SDS-PAGE, transferred onto PVDF membranes and probed with the relevant
antibodies. Chemiluminescence was detected using X-ray film (Phenix), Versadoc (Bio-rad), or
LAS4000 (GE) systems. For immunoprecipitation kinase assays, tissues were lysed in cell lysis
buffer plus protease inhibitor cocktail (Lee et al., 2010). Cleared lysates were incubated with
AMPK or S6K antibodies for 3 hrs followed by incubation with protein A/G beads. The AMPK
assay was performed as described (Hardie et al., 2000) in the presence of 2 mM AMP and using

SAMS peptide (Biomol) as a substrate. The S6K assay was performed with K9 (KKRNRTLTK)
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peptide substrate using a p70 S6 kinase assay kit (Upstate), according to manufacturer’s
recommendation. The phosphorylated peptides were bound to P81 membrane and incorporated
radioactivity was quantified by liquid scintillation counting (Lee et al., 2007). The PI3K assay

was performed as described (Wang and Summers, 2003) using anti-phosphotyrosine antibodies.

Lipid Metabolism Assays

Liver triglycerides were extracted in chloroform/methanol (2:1, v/v) and were measured
using Triglyceride-SL assay kit (Genzyme Diagnotics) according to manufacturer’s instructions
as described (Lee et al., 2010; Park et al., 2010). For relative measurement, triglycerides were
extracted in 10% NP-40 solution. The triglyceride readings were normalized to protein amounts
measured by the Bio-Rad protein assay kit (Bio-rad). B-oxidation was measured using liver
homogenates and '*C-labeled palmitate, as described (Bandyopadhyay et al., 2006). For
lipogenesis assay, liver samples were sliced and taken into 0.2 mL Hepes-Salt-buffer containing
0.5% fatty acid free BSA and 1mM unlabelled sodium acetate in 2 mL tubes. Then, 2 pCi of 1,2-
'“C-acetate was added to each tube and incubated for 60 min at 37°C. Incubations were
terminated by homogenizing after adding 0.1 mL 1N HCI to each tube followed by the addition
of 0.7 mL of a mixture of chloroform and methanol (2:1, v/v). The tubes were vortexed and
centrifuged to separate two layers. The lower chloroform layers were collected, evaporated and
counted for incorporation of '*C-labeled acetate into lipids. An aliquot of the homogenates was

saved for protein assay before adding organic solvent.

RNA Analysis

Total RNA was isolated from tissues or cells using Trizol (Invitrogen), and cDNA was
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made using MMLV-RT (Promega) with random hexamers (Invitrogen). Relative transcript
amounts were measured by an iCycler iQ Real-Time PCR system (Bio-rad) using relevant
primers (see below), and normalized to the amount of cyclophilin or ribosomal protein S3

mRNA. Northern blot was done as described (Budanov et al., 2004).

Urine Glucose Quantification

For urine glucose measurement, reads on a one-touch ultra glucose meter from 2 month-
old C57BL/6 mice urine (standard urine), which does not contain significant amount of glucose
(Wade et al., 2008), were set as blank. Glucose was dissolved in standard urine to generate
standard curve for the glucose meter to estimate the urine glucose level. 0 mg/dl to 180 mg/dl
glucose in urine can be measured using this method. If the glucose meter gave a higher value, a

serial dilution in standard urine was performed to generate a readable value.

Fluorescence Staining

For fluorescence staining of LD and LC3, frozen liver sections were fixed with 2%
paraformaldehyde, blocked with 1X Western Blocking Reagent (Roche), and incubated with
anti-LC3B primary antibody (Cell Signaling) followed by Alexa 594-conjugated secondary
antibody, DAPI and BODIPY 493/503 (Invitrogen). Immunostaining of Drosophila wing

imaginal disc was done as described (Lee et al., 2010).

MRI Analysis

Mice were imaged while under ketamine anesthesia. Data were collected using a 10 cm

volume wrist coil (Mayo Clinic Rochester, MN) with a clinical 3 Tesla Magnetic resonance
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imaging (MRI) scanner (GE Medical Systems, Milwaukee, WI). Images were acquired using a
T1-weighted pulse sequence that rendered fat bright and nonfat tissues dark. Pulse sequence: 2D
spin echo sequence TE/TR = 13/500, field of view (FOV) 8 cm, phase FOV 50% with a zipped
512 x 512 matrix, slice thickness 1mm, 4 averages. This provided an in-plane resolution of 156
microns. Image data sets were segmented and volumes were rendered using Amira software

(Visage Imaging Inc. San Diego CA).

Transmission Electron Microscopy

Mouse liver tissues were fixed through whole-body perfusion with fixation buffer
composed of 2% paraformaldehyde and 2.5% glutaraldehyde (Ted Pella, Redding, CA) in 0.1 M
sodium cacodylate buffer (pH 7.4). Dissected pieces of mouse liver were placed in fixation
buffer on ice for 1 hr. The samples were washed three times with buffer consisting of 0.1 M
sodium cacodylate plus 3 mM calcium chloride (pH 7.4) on ice and then post-fixed with 1%
osmium tetroxide, 0.8% potassium ferrocyanide, 3 mM calcium chloride in 0.1 M sodium
cacodylate (pH 7.4) for 1 hr, washed three times with ice-cold distilled water, en bloc stained
with 2% uranyl acetate at 4°C for 1 hr, dehydrated through graded ethanol solutions, and
embedded in Durcupan ACM resin (Fluka, St. Louis, MO). Ultrathin (80 nm) sections were post-
stained with uranyl acetate and lead salts prior to imaging using a JEOL 1200FX transmission
EM operated at 80 kV. Images were shot at a magnification of 2000 and digitized at 1800 dpi
using a Nikon CoolScan system, giving an image size of 4033 x 6010 pixels and a pixel
resolution of 5.3 nm. Lipid droplet sizes, autophagic activities, and mitochondrial amounts were

quantified in a blinded manner.
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Trehalose Quantification

For trehalose quantification of Drosophila hemolymph, a previously described protocol
(Isabel et al., 2005) was modified as follows: 30 flies were homogenized in 500 pL of 70%
ethanol. 150 pL aliquots of cleared homogenate were lyophilized and dissolved in 200 pL of 2%
NaOH and incubated at 100°C for 10 min to destroy reducing sugars, after which the tubes were
rapidly cooled in ice-cold water. The nonreducing trehalose was subsequently quantified by
adding 1.5 mL cold freshly prepared anthrone reagent. Trehalose standards were dissolved in

70% ethanol and subjected to the same protocol as the Drosophila samples.

Fly Strains
w8 ap-GAL4, UAS-dSesn”” (dSesn’""), UAS-dSesn™, UAS-Rheb, UAS-S6K“,
dSesn®!!" strains were described (Lee et al., 2010). UAS-siAMPK was from the Bloomington

stock center.

Antibodies

Sestrinl antibodies were generated from GST-Sestrinl fusion protein as described (Lee
et al., 2010). Sestrin2 (Proteintech), Sestrin3 (Abcam), Drosophila Sestrin (Lee et al., 2010),
phospho-Thr308-AKT (Cell Signaling), phospho-Ser473-AKT (Cell Signaling), Actin
(Amersham), p53 (Santa Cruz), phospho-Thr172-AMPK (Abgent), AMPK-al/2 (Santa Cruz),
pSer79-ACC (Cell Signaling), ACC (Upstate), phospho-Ser2481-mTOR (Cell Signaling), mTOR
(Cell Signaling), S6K (Santa Cruz), IRS-1 (Upstate), phospho-Ser636-IRS (Santa Cruz),
phospho-Ser639-IRS (Santa Cruz), phospho-Ser641-IRS (Santa Cruz), phospho-Tyr1229-IRS

(Santa Cruz), SREBPI1 (Santa Cruz), phospho-Ser256-FoxO1 (Cell Signaling), FoxO1 (Cell
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Signaling), Tubulin (Sigma), AMPK-al (Santa Cruz), Lamin Bl (Santa Cruz), phospho-
Thr1462-TSC2 (Cell Signaling), TSC2 (Cell Signaling), phospho-Ser9-GSK3p (Cell Signaling),
phospho-ERK (Cell Signaling), ERK (Cell Signaling), phospho-RSK (Cell Signaling), RSK
(Cell Signaling), phospho-Thr389-S6K (Cell Signaling), phospho-Ser411-S6K (Santa Cruz),
LC3B (Cell Signaling), Flag (Sigma), Myc (Santa Cruz), HA (Roche), Wingless
(Developemental Studies Hybridoma Bank), and phospho-Ser505-Drosophila-AKT (Cell
Signaling) antibodies were used for immunoblot, immunoprecipitation and immunostaining

experiments.

shRNA-mediated Gene Silencing
shRNA-mediated gene silencing was done using a lentiviral system as described
(Budanov and Karin, 2008). sh-Luc, sh-TSC2, sh-AMPKal (Budanov and Karin, 2008), sh-p53

(Sablina et al., 2005) and sh-¢c/EBPf (Gomis et al., 2006) constructs were described.

Adenoviral Procedures
Ad-GFP and Ad-AMPK“* vectors were previously described (Foretz et al., 2005; Luo et
al., 2007). For hepatic gene transduction, 10° pfu of adenoviruses were injected through the tail

vein.

Primers
Cyclophillin (Solinas et al., 2007), Ribosomal Protein S3 (Oh et al., 2010), Sesni, Sesn2,
Sesn3 (Chen et al., 2010), Hmgcr, Gpam, Acly, AcoxI (Zhang et al., 2006), Pepckl, Fasn, Acaca,

Acacb (Grethorst et al., 2005) primers were designed as previously described. Tfam (forward: 5°-
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CCCAAATTTAAAGCTAAACACCCAGATGC-3’, reverse: 5’-CCCATCAGCTGACTTGGA
GTTAGC-3’) and Nrfl (forward: 5’-GGCTGCTGCAGGTCCTGTGGG-3’, reverse: 5’-
GGTGCTGCGCCAAACACC-3’) primers were used as mitochondrial biogenesis markers.
Mitochondrial DNA determination was done as described using NADH dehydrogenase (Nd/)

and Lipoprotein lipase (Lp/) primers (Medeiros, 2008).
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