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A Mouse Model of Chronic-Plus-Binge Ethanol Feeding and Rapamycin Treatment

The experimental mouse model of alcoholic liver disease (ALD) was developed by Bin Gao’s
group as recently described (1, 2). Hepatocyte-specific SIRT1 knockout (Sirt1 LKO) mice were
achieved by crossing albumin-Cre recombinase transgenic mice with floxed SIRT12¢* mice
containing the deleted SIRT1 allele with floxed exon 4 (3). Mice at 14-20 weeks of age were
placed on a chronic 5% (v/v) ethanol feeding liquid diet ad libitum for 10 days with a single binge
of ethanol feeding (5 g/kg). As shown in Fig. 1S, C57BL/6 mice were acclimated to the control
liquid diet (Bio-Serv, Cat#F1259SP, Frenchtown, NJ, USA) for 5 days prior to the initiation of
experiments. The mice were either free fed with a Lieber-DeCarli liquid ethanol diet (Bio-Serv,
Cat#F1258SP, Frenchtown, NJ, USA) or pair-fed with the same volume of an isocaloric control
diet. After 10 days of ethanol administration or control diet, ethanol-fed mice (n = 10-15) and pair-
fed mice (n = 7-10) were gavaged with a single dose of ethanol (5 g/kg body weight) or isocaloric
dextrin-maltose, respectively, in the early morning of Day 11 and sacrificed 9 hours later. All mice
were weighed at the beginning of the feeding period and daily thereafter until sacrifice. When
mice were euthanized, one portion of liver tissue was rapidly taken, freshly frozen in liquid
nitrogen, and stored at -80°C until needed for immunoblotting analysis. The remaining liver tissue
was fixed for histological and immunohistochemical analysis. All mice were housed in a
temperature-controlled environment with a 12-h light/dark cycle. All animal experiments were
approved by the Institutional Animal Care and Use Committee (IACUC) at the University of Texas
Health Science Center at San Antonio (UTHSCSA).

To determine the effect of rapamycin administration on the development of ALD, chronic-plus-
binge ethanol-fed mice were given daily intraperitoneal injections of either vehicle control or
rapamycin at a dose of 1 mg/kg/day as described previously (4-6). Both groups of the mice were
maintained on the ethanol feeding for 10 days, followed by a single binge of ethanol (5 g/kg). Mice
were sacrificed under isoflurane anesthesia 9 h after gavage. Body weight and food intake were
monitored daily during the 10 days of ethanol administration. Rapamycin was obtained from LC
Laboratories (Woburn, Massachusetts, USA), dissolved in 2 ml of 100% dimethyl sulfoxide
(DMSO) to make a stock solution of rapamycin at 20 mg/ml, and stored at -20°C. The rapamycin
stock solution for intraperitoneal injections was diluted to 2 mg/ml in phosphate buffered saline
(PBS). Each mouse received daily intraperitoneal injections of rapamycin at 1 mg/kg body
weight/dose in a total injection volume of 0.3 ml, but control animals received the DMSO vehicle
at 0.33% in a total injection volume of 0.3 ml.

Cell Culture and Ethanol Treatment



The alpha mouse liver 12 (AML 12) hepatocytes purchased from American type culture collection
(ATCC) were cultured in 1:1 mixture of DMEM (1 g/L D-Glucose) and Ham’s F12 medium
(Invitrogen) supplemented with 10% fetal bovine serum (FBS, Invitrogen), 40 ng/mL
Dexamethasone, 0.005 mg/mL transferrin (Invitrogen), and 1% penicillin/streptomycin
(Invitrogen) as described previously (7). Mouse RAW264.7 macrophages (ATCC) were cultured
in DMEM (1 g/L D-Glucose) supplemented with 10% FBS and 1% penicillin/streptomycin as
described previously (8). The cells were grown and maintained in a humidified atmosphere of 5%
CO.at 37°C. The cells were incubated in complete medium with 10% FBS in a 100-mm-diameter
dish to 70-80% confluence and maintained in culture medium containing 2% FBS overnight.
Increasing concentrations of ethanol (25-100 mM) were added to the cultured plate, followed by
incubation for an additional 6-24 h.

In Vivo Adenoviral Gene Transfer

The recombinant adenoviral vector expressing human DEPTOR was generated as described
previously (9-13). The cDNA clone for human DEPTOR (14) was purchased from Addgene (cat#
#21334). The adenoviral vector encoding DEPTOR was constructed using a Gateway
pAd/CMV/V5-DEST vector and a ViraPower Adenoviral Expression System (Invitrogen)
according to the manufacturer’s instructions. Briefly, the DEPTOR cDNA was inserted into the
expression plasmid pCMV-SPORT6. The full-length cDNA of DEPTOR with attB-sites was
subcloned into a Gateway pDONR™221 vector (Invitrogen) via BP ClonaseTM Il enzyme
(Invitrogen) to create an entry clone. Subsequently, the DEPTOR expression cassette was
subcloned from the entry vectors into the pAd/CMV/V5-DEST expression vector (Invitrogen) using
LR-reaction Il (Invitrogen). The pAd/CMV/V5-DEST plasmid encoding DEPTOR was linearized
by Pac1 endonuclease and the linearized adenoviral vector was subsequently transfected into a
mammalian HEK293A package cell line with Lipofectamine 2000 (Invitrogen). Infected cells and
cultured media were harvested until 80% of the cells detached from plates, followed by three
cycles of freeze/thawing using a 37°C water bath and a liquid nitrogen container to obtain the
crude viral lysate as described previously(15).

The adenovirus encoding a dominant negative mutant of S6K1 (DN-S6K1), which contains a
mutation of lysine 100 to arginine (K100R) in the ATP binding site of the kinase domain (16-18),
was a generous gift from Dr. Jianping Ye (Pennington Biomedical Research Center, Louisiana
State University System, LA). For the amplification and purification of high-titer recombinant
adenoviruses, large-scale HEK293A cells were infected with viral supernatant and purified by
using the Adenovirus Purification Kit (Puresyn, Malvern, PA) as described previously (19-21).
Adenovirus-mediated gene transfer in the livers of mice was achieved by a tail vein injection of
100 ul of an adenovirus diluted in saline (1 x 10° ~ 5 x 10° pfu) per mouse using a 0.1-ml syringe
with a 29.5-gauge needle before the chronic-plus-binge ethanol feeding. Overexpression of
hepatic GFP in mice was used as the negative control as described previously (19-21).

Measurement of Plasma Levels of Alanine Aminotransferase (ALT)

Plasma alanine aminotransferase (ALT) concentrations were determined by using an Infinity™
ALT (GPT) Liquid Stable Reagent (Thermo Electron, Melbourne, Australia). Briefly, 3 ul of plasma
samples were added to a 96-well plate, and the proper 300 ul of reagent was added to the
microplate. The optical density (OD) was determined at 340 nm using Spectramax M5 Microplate
Reader (Molecular Devices, CA, USA). The plasma ALT concentrations were calculated as
following: ALT (U/L) = AODz4g nm/min x 1746.



Measurement of Hepatic and Plasma Lipid Levels

Hepatic triglyceride and cholesterol concentrations were measured in liver tissues as described
previously (3, 19, 21, 22). Briefly, liver tissues (20-30 mg) were homogenized in 1 ml of PBS (pH
= 7.4) using a Fisher Scientific™ 125 Homogenizer (Fisher, Cat#08451660) for three cycles, 30
seconds each. The homogenates were transferred to clear glass tubes (BD Vacutainer, NJ, USA).
The protein concentrations in the lysates were determined by Protein Assay Dye Reagent (Bio-
Rad, USA). Homogenates were mixed with 5 ml of chloroform and methanol (2:1, vol/vol). The
mixture was vortexed vigorously to allow separation into two phases in the tubes. The lipid
extracts were condensed at the bottom phase by centrifuging at 3,000 rpm for 10 min at 4°C. An
aliquot of lipid extracts was incubated with 0.6 ml of 4 mM MgCl; and 1.5 ml of chloroform for 30
min on ice. The lipid mixture was vortexed and centrifuged at 2,000 rpm for 10 min at 4°C. An
aliquot of the organic solvent phase was evaporated under nitrogen gas. Lipid extracts of liver
tissues were dissolved in 200 pl of isopropanol with 1% Triton X-100. To assay, 3 pl of triglyceride
standard or liver lipid extract was added to a 96-well flat bottom polystyrene plate, and 300 pl of
Infinity triglyceride or cholesterol reagents were added to the microplate by using Infinity™
Triglyceride or Cholesterol kits (Fisher Diagnostics, VA, USA) according to manufacturer’'s
instructions. After the plate was incubated for 5 min at room temperature, the optical density was
measured at 515 nm using the Spectramax M5 Microplate Reader (Molecular Devices,
Sunnyvale, CA, USA). Hepatic triglyceride and total cholesterol levels were normalized to protein
concentrations and expressed as ug of lipid/mg of protein (19, 21, 22). Similarly, plasma
triglyceride or cholesterol levels were measured using Infinity™ Triglyceride or Cholesterol kits,
respectively.

Liver Histological Analysis

When animals were sacrificed, liver tissues were rapidly fixed in phosphate-buffered 10% formalin
(Cat#SF100-20) for 24-48 h at room temperature and embedded in paraffin. Paraffin sections (4
um) were cut and mounted on glass slides. After dehydration, the sections were stained with
hematoxylin and eosin as described previously (22-24). To analyze liver lipid infiltration, 5-10
randomly sections were examined, and the unstained vacuoles were visible in the H&E stained
liver sections of the mice on the ethanol diet. After mounting, the liver sections were viewed under
Nikon Eclipse 80i microscope with 10X and 20X objectives. Staining images were captured and
digitalized using a Nikon DS-Fi1 digital camera attached to the Nikon Eclipse 80i microscope.

Immunohistochemistry

Immunohistochemistry of liver tissue sections was performed as described previously (22-25).
After deparaffinization and rehydration, 4-um thick liver sections were incubated with 10 mmol/L
citric acid (pH 6.0) and heated in a microwave at 700 W for 2 min with repeated three times to
unmask the antigenicity. Upon cooling, liver tissue sections were incubated in 3% hydrogen
peroxide solution for 10 min to quench endogenous peroxidase activity. Sections were washed in
PBS and 0.1% Tween 20 (PBST) at room temperature for three times, each wash lasting 5 min.
To block the nonspecific binding, the liver sections were incubated for 20 min at room temperature
with universal IHC blocking buffer from Power Vision+Poly-HRP IHC Detection Systems (Leica,
#PY6103) according to manufacture instructions.



For immunohistochemistry staining, the liver sections were placed in a wet box and incubated
with the primary antibody in PBST with 1% BSA at 4°C overnight. The following primary antibodies
were used: phospho-S6 (Ser235/236) (CST#2211, 1:200), DEPTOR (Millipore#ABS222, 1:150),
SREBP-1 (sc#367 K-10, 1:100), and lipin 1 (CST#14906, 1:100). The sections were washed three
times in PBST and incubated in post-blocking buffer from Power Vision+Poly-HRP IHC Detection
Systems (Leica, #PY6103) for 20 min at room temperature. The liver sections were washed in
PBST three times and incubated for 1 h at room temperature with the HRP-conjugated second
antibody from PowerVision+Poly-HRP IHC Detection Systems (Leica, #PY6103). For color
development, sections were incubated with DAB reaction product in PowerVision+Poly-HRP |[HC
Detection Systems (Leica, #PY6103). To ensure the specificity of the staining, liver sections were
also stained in parallel with a non-immune rabbit or mouse isotype IgG as a negative control.
Finally, the liver sections were counterstained with hematoxylin and cleared with xylene. After
mounting, the positive stained liver sections were observed under Nikon Eclipse 80i microscope
with 20X and 40X objectives. Staining images were captured and digitalized using a Nikon DS-
Fi1 digital camera attached to the Nikon Eclipse 80i microscope.

Immunofluorescent Staining

The 4-pm thick liver tissue sections were prepared, and immunofluorescence of liver tissue
sections was performed as described previously (22, 24, 25). After deparaffinization and
rehydration, 4-um thick liver sections were incubated with 10 mmol/L citric acid (pH 6.0) and
heated in a microwave at 700 W three times, each heat lasting 2 min, in order to uncover the
antigenicity. Nonspecific binding was blocked with 5% normal goat serum in PBST (Vector
Laboratories, Burlingame, CA) for 1 h at room temperature. The liver sections were placed in a
wet box and incubated with the primary antibody in PBST with 1% BSA at 4°C overnight. The
following primary antibodies were used: SREBP-1 (sc#367 K-10, 1:200) and Lipin 1 (CST#14906,
1:100). The sections were then washed three times in PBST and incubated in the secondary
antibodies. The SREBP-1 staining was visualized with Alexa Fluor 594 goat anti-rabbit antibody
(Invitrogen, red color, 1:500 dilution). Lipin 1 staining was visualized with Fluorescein (FITC)-
conjugated donkey anti-rabbit IgG (Jackson ImmunoResearch; #711-096-152, green color, 1:500
dilution). After slides were washed three times in TBST, the cell nuclei were counter-stained with
ProLong'™ Gold Antifade Mountant with DAPI (Invitrogen, #P36935). The staining signal for
SREBP-1 or Lipin-1 in hepatocytes was specific inasmuch as incubation with nonimmuno IgG
showed no detectable fluorescence (data not shown). The positive stained liver sections were
observed under Nikon Eclipse 80i microscope with 20X and 40X objectives. The fluorescence
images were taken under a Nikon Eclipse DS-Qi1MC Digital Camera attached to the Nikon
Eclipse 80i microscope.

Immunoblotting Analysis

Immunoblotting analysis was performed as described previously (20, 21) using the following
primary antibodies: phospho-Ser2481 mTOR (CST#2974, 1:1000), mTOR (CST#2983, 1:1000);
phospho-Thr389 S6K1 (CST#9234, 1:1000), S6K1 (CST#9202, 1:1000); phospho-Ser235/236
S6 (CST#2211, 1:5000), S6 (CST#2212, 1:1500); phospho-Thr37/46 4E-BP1 (CST#9459,
1:2000), 4E-BP1 (CST#9452, 1:2500); DEPTOR (Millipore#ABS222, 1:1000), Rictor (CST#2140,
1:1000), Raptor (CST#2280, 1:500), TSC2 (CST#3990, 1:1000); phospho-Ser473 Akt
(CST#9271, 1:1000), Akt (CST#2966, 1:1000); SREBP1 (BD#557036, 1:500), FAS (BD#610963,
1:5000), Lipin 1 (CST#14906, 1:2500), SIRT1 (Upstate Biotechnology #05-707, 1:1000);
phospho-Thr202/Tyr204 ERK1/2 (CST#9101, 1:1000), ERK1/2 (SC#94, 1:1000), PPARa
(SC#9000, 1:2500), cleaved Caspase-3 (CST#9661, 1:500), PGC-1a (SC#13067, 1:1000), and
GAPDH (CST#2118, 1:2000).



Immunoblotting analysis was conducted as described previously (20, 21). Briefly, mouse liver
tissues (50-100 mg) were homogenized in a Fisher Scientific™ 125 Homogenizer (Fisher,
Cat#08451660) for three cycles of 30 sec in a lysis buffer (20 mM Tris-HCI, pH 8.0; 1% (v/v)
Nonidet P-40, 150 mM NaCl, 1 mM EDTA, 1 mM EGTA, 1 mM sodium orthovanadate, 25 mM f3-
glycerolphosphate, 1 mM dithiothreitol, 1 mM phenylmethylsulfonyl fluoride, 2 ug/ml aprotinin, 2
Mg/ml leupeptin, and 1 pg/ml pepstatin). After centrifugation at 14,000 rpm at 4°C for 10 min,
protein concentrations were determined using Bio-Rad Protein Dye Reagent. Immunoblotting
experiments were performed with 50-100 ug protein of liver lysates in a total 36 pl of protein
samples contained 6 pl of 6X loading buffer. After denaturing at 95-100°C for 5 min, equal
volumes of samples were separated on 10% SDS-PAGE in a protein electrophoresis running
buffer (Bio-Rad, Cat#1610772). Subsequently, protein samples were transferred to a PVDF
membrane (Bio-Rad, Cat#1620177) at 100 V at 4°C for 1-2 h in Western blot transfer buffer (Bio-
Rad, Cat#1610771). Protein members were washed with Tris-buffered saline with 0.1% Tween-
20 (TBST) three times , each wash lasting 5 min, and blocked with 5% non-fat milk in TBST at
room temperature for 1 h. The protein membranes were washed and subsequently incubated with
a primary antibody at the appropriate dilution in TBST containing 3% BSA at 4°C with gentle
agitation overnight. After three washes in TBST, members were incubated with horseradish
peroxidase-conjugated secondary antibodies at room temperature for 1 h. Immunoblots were
detected by using LumiGLO chemiluminescent detection systems (CST#7003). The intensity of
bands were analyzed by scanning densitometry and quantified by NIH Image J software.
Phosphorylation levels of mTORC1 signaling were quantified by densitometry, normalized to
those of endogenous protein levels, and presented as relative levels to the basal levels of
endogenous proteins. For protein expression, specific band intensity was quantified, normalized
to those of GAPDH, and presented as a value relative to the control.

RNA Extraction and Quantitative RT-PCR

Quantitative RT-PCR analysis was performed as described previously (20, 21). Approximately 20
mg of liver tissues were homogenized in 1 ml of TRIzol reagent (Invitrogen, Carlsbad, CA, USA)
using the 2.8 ceramic beads (MO BIO Laboratories, Cat# 13114-50) and a Bullet Blender
homogenizer (Next Advance, USA) at the speed of 4000-6000 RPM for 30 sec with 3-6 times.
Total RNA from liver tissues was extracted according to the manufacturer’s protocol of the TRIzol
reagent. Quantification of total RNA was performed in a Spectramax M5 Microplate Reader
(Molecular Devices, Sunnyvale, CA, USA) following the manufacturer's instructions. To
synthesize single-stranded cDNA, total RNA (1ug) from each sample was reverse transcribed
using High Capacity cDNA Reverse Transcription kit (Applied Biosystems, ABI, USA) according
to the manufacturer’s instructions. A 20 ul reaction mixurure was made with 10 ul of total RNA, 2
pl of 10X RT buffer, 0.8 ul of 25X dNTP mix (100 mM), 2 yl of 10X RT random primer, 1 ul of
MultiScribe™ reverse transcriptase, 1 pl of RNase inhibitor, and 3.2 ul of nuclease-free water.
cDNA synthesis was carried out in a Bio-Rad T100 Thermal Cycler (Bio-Rad, USA). The RT-PCR
reaction was performed as follows: 25°C for 10 min, 37°C for 120 min, 85°C for 5 min. cDNA
samples were stored at -20 °C until use.

The resulting single-stranded cDNA was subjected to real-time PCR with gene-specific primers
and SYBR Green PCR master mix using Applied Biosystems 7900HT Fast Real-Time PCR
system (ABI, USA) as previously described (3, 9). An amount of 1 ul cDNA was loaded in each
reaction to a total volume of 20 pl of the reaction mixture. The specificity of the PCR amplification
was confirmed by melting curve analysis and by running the final products on an agarose gel.
Quantitative analysis was performed using the comparative (AACt) method. The mRNA levels of



genes were normalized to those of endogenous GAPDH and expressed as relative levels to the

control mice (3, 9). The following primers were used:

Gene name | Forward primers Reverse primer sequences

SREBP-1c | 5-GGAGCCATGGATTGCACATT-3 5-GGCCCGGGAAGTCACTGT-3

ACC1 5-TGACAGACTGATCGCAGAGAAAG-3' | 5-TGGAGAGCCCCACACACA-3

FAS 5-GCTGCGGAAACTTCAGGAAAT-3 5-AGAGACGTGTCACTCCTGGACTT-3’
SCD1 5-TTCTTCTCTCACGTGGGTTG-3 5-CGGGCTTGTAGTACCTCCTC-3
PPARa 5-GGGCAGAGCAAGTCATCTTC-3 5-CCTCTGGAAGCACTGAGGAC-3
CPT-1a 5-CCAGGCTACAGTGGGACATT-3 5-GAACTTGCCCATGTCCTTGT-3
PGC-1a 5-AAGAGCGCCGTGTGATTTAC-3 5-ACGGTGCATTCCTCAATTTC-3’
TNF-a 5-CGTCAGCCGATTTGCTATCT-3 5-CGGACTCCGCAAAGTCTAAG-3
IL-1B 5-TTCGTGAATGAGCAGACAGC-3’ 5-GGTTTCTTGTGACCCTGAGC-3’

IL-6 5-AGTTGCCTTCTTGGGACTGA-3’ 5-TCCACGATTTCCCAGAGAAC-3
MCP-1 5-CAGCCAGATGCAGTTAACGC-3 5-GCCTACTCATTGGGATCATCTTG-3
Ly6G 5-TGCGTTGCTCTGGAGATAGA-3 5-CAGAGTAGTGGGGCAGATGG-3’
Mpo 5-CCCTAGACCTGCTGAAGAG-3’ 5-GTGATGGTGCGATACTTGTC-3’
CD11b 5-CTGCGAAGATCCTAGTTGTC-3 5-GGGACTGTGGTTTGTTGAAG-3’
F4/80 5-CTTTGGCTATGGGCTTCCAGTC-3’ 5-GCAAGGAGGACAGAGTTTATCGTG-3
GAPDH 5-TGCGACTTCAACAGCAACTC-3 5-CTTGCTCAGTGTCCTTGCTG-3’

Human Liver Tissue Samples

Normal human liver samples and alcoholic liver disease tissues were obtained from donor livers
or recipient livers during liver transplantations from the Liver Tissue Procurement and Distribution
System (LTPDS) at University of Minnesota as described previously (1, 26-28). Normal healthy
liver samples were provided on the part of donor livers that were not used for transplantation.
Alcoholic liver disease was diagnosed by the history of chronic alcohol drinking and liver histology.
The liver samples from the patients with malignancies or any other potential risk of liver diseases
were excluded. All snap-freezing liver samples were collected in liquid nitrogen and and stored in
a -80°C freezer.

Statistical analysis

Data are presented as means * standard error (S.E.M). Using GraphPad Prism 5.0 software,
results were analyzed by one-way ANOVA between multiple groups, when appropriate, and
results were analyzed by a two-tailed Student's t-test between two groups. P< 0.05 was
considered statistically significant.
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Fig. $1. The effect of chronic-plus-binge ethanol feeding on key regulators of mTORC1 and
mTORC2 in mice.

A. Schematic image of a mouse model of chronic-plus-binge ethanol feeding, referred to as Bin
Gao’s Chronic-Binge model. C57/BL6 mice were fed an isocaloric control diet (pair-fed) or Lieber-
DeCarli liquid ethanol diet (EtOH-fed) for 10 days, followed by a single gavage of maltose or ethanol
(5g/kg), respectively. Mice were euthanized at 9 h after gavage.

B. The effect of chronic-plus-binge ethanol feeding on food intake in mice.

C-D. The densitometric quantification of protein levels of Rictor, a major component of mMTORC2,
and TSC2, an negative regulator of mMTORCH1, is assessed by Image J, normalized to GAPDH levels,
and presented as relative levels to the control mice.

E. Hepatic phosphorylation of ERK1/2, the upstream kinase of the TSC complex, is not significantly
altered by chronic-plus-binge ethanol feeding in mice.

The data are presented as mean £ SEM, n =6-8 (pair-fed); n = 7-8 (EtOH-fed).
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Fig. S2. Adenoviral overexpression of DEPTOR in the liver restores DEPTOR function,
reduces mTORC1 signaling, and modulates plasma lipid profile in chronic-binge ethanol-fed
mice.

Adenoviruses encoding DEPTOR (Ad-DEPTOR) or GFP (Ad-GFP) (1 x 10° to 5 x 10° pfu) were
delivered into the livers of C57BL/6 mice through tail vein injection, and the animals were fed an
ethanol diet for 10 days, followed by a single binge ethanol feeding at the end of experiments. Mice
were euthanized 9 h after gavage.

A-C. The effect of hepatic overexpression of DEPTOR on mTORC1 signaling in chronic-binge
ethanol-fed mice.

D-E. Hepatic overexpression of DEPTOR lowers plasma triglyceride levels but does not affect
plasma cholesterol levels in chronic-binge ethanol-fed mice.

The data are presented as mean + SEM, n =6-8 each group. *P < 0.05 vs. ethanol-fed mice with Ad-
GFP injection.



Figure S3 Chen H, et al.

A B 8- € 8-
AML12 H tocyt _
epatocytes T * iqé .E *
6h 24 h E S 6- 9 % 6-
EtOH (mM) 0 25 50 100 0 25 50 100,,, < ‘8'4_ g8 ,l *
FAS - - — w050 a L: * E g
< o S o2
GAPDH (s e cun e e e s aw|-37 L _913 |-T-|
[
0- = 0
EtOH(mM)0 25 50100 EtOH(mM)0 25 50100
-
C 6900 Ad-GFP D 5 __ 6yOaAdcrpr
Control EtOH T o 51 l Ad-DEPTOR € £ [ | Ad-DEPTOR*
Ad-GFP T - F - oo 08
AdDEPTOR -+ - + . & & 4 # < 24 #
FAS o 50 O G 34 = R
NT ,H 3 E 2
GAPDH -‘--:,-37 = S >
=1 52
P
0 - 0-
Control EtOH Control EtOH

Fig. S3. Overexpression of DEPTOR inhibits FAS induction and lowers triglyceride
accumulation in AML 12 mouse hepatocytes exposed to ethanol.

A. Treatment with increasing concentrations of ethanol (25-100 mM) for 6 h or 24 h leads to
increased expression of FAS in a dose- and time-dependent manner.

B. Treatment with increasing concentrations of ethanol (25-100 mM) for 24 h resulted in the
induction of FAS expression and elevation of triglyceride content in a dose-dependent manner in
AML 12 hepatocytes.

AML 12 cells were maintained in DMEM/F12 medium containing 2% FBS overnight prior to the
experiments and incubated with increasing concentrations (25-100 mM) of ethanol as indicated
times. *P < 0.05 vs. control cells (mean = SEM, n = 3-4).

C. Overexpression of DEPTOR inhibits the upregulation of FAS in AML 12 cells exposed to ethanol.
AML 12 cells were infected with adenoviruses encoding either GFP (Ad-GFP) or DEPTOR (Ad-
GFP), maintained in DMEM/F12 medium containing 2% FBS overnight, and incubated with ethanol
(100 mM) for an additional 24 h. No detectable difference in endogenous FAS was observed in cells
expressing GFP or DEPTOR under normal conditions.

D. Intracellular triglyceride content is elevated by ethanol exposure in AML 12 hepatocytes and the
triglyceride overproduction is largely attenuated by DEPTOR overexpression. Notably, no significant
alterations in triglyceride content were evident in AML-12 hepatocytes expressing GFP or DEPTOR
under normal conditions.

*P< 0.05 vs. untreatment in cells expressing control GFP; #P< 0.05 vs ethanol treatment in cells
expressing control GFP (mean £ SEM, n = 3-4).
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Fig. S4. The effect of rapamycin administration on hepatic cholesterol, body weight, and food
intake in chronic-binge ethanol-fed mice. Mice fed the ethanol diet were given intraperitoneal
injections daily with either vehicle or a single dose of rapamycin. After administration with rapamycin
(1 mg/kg/day, i.p.) for 10 days, mice were gavaged with a single dose of ethanol (5 g/kg) and then
sacrificed 9 hours after the gavage.

A. Hepatic cholesterol content was measured and expressed as ug of lipid/mg of protein.

B-C. No significant difference in body weight and food uptake between two groups of the mice.

The data are presented as mean = SEM, n = 6-8 each group.
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Fig. S5. The effect of hepatic overexpression of DN-S6K1 on hepatic cholesterol, body weight,
and food intake in chronic-binge ethanol-fed mice. Adenoviruses encoding DN-S6K1 (Ad-DN-
S6K1) or GFP (Ad-GFP) (1 x 10° to 5 x 10° pfu) were delivered into the livers of C57BL/6 mice
through tail vein injection. The animals were fed an ethanol diet for 10 days, followed by a single
binge ethanol feeding at the end of experiments. Mice were euthanized 9 h after gavage.

The data are presented as mean + SEM, n = 6-8 each group.
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Fig. S6. The effect of ethanol treatment on DEPTOR in RAW 264.7 mouse macrophages.

A. RAW264.7 cells were maintained in DMEM medium containing 2% FBS overnight and incubated
with increasing concentrations (25-100 mM) of ethanol for indicated times.

B. Treatment with increasing concentrations of ethanol (25-100 mM) for 24 h does not significantly
affect protein levels of DEPTOR in RAW 264.7 cells.

The data are presented as mean + SEM, n = 3.
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Fig. S7. SIRT1 LKO mice are more susceptible to developing alcoholic fatty liver.

A. Schematic image of WT and SIRT1 LKO mice with a pair-fed diet and chronic-plus-binge
ethanol feeding. Mice were fed an isocaloric control diet (pair-fed) or Lieber-DeCarli liquid ethanol
diet (EtOH-fed) for 10 days, followed by a single gavage of maltose or ethanol (5g/kg), respectively.
Mice were euthanized at 9 h after gavage.

B. The effect of chronic-binge ethanol feeding on food intake in both WT and SIRT1 LKO mice.

C. Chronic-binge ethanol feeding significantly decreases expression of PGC-1a in WT mice and the
inhibition is more pronounced in ethanol-fed SIRT1 LKO mice.

The data are presented as mean + SEM, n = 4-8 each group. *P< 0.05, vs. pair-fed WT mice; #P <
0.05, vs. ethanol-fed WT mice.
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