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SUPPLMETAL MATERIALS AND METHODS
Metabolic cage analysis
For metabolic cage studies, mice were subjected to comprehensive lab animal monitoring
system (CLAMS; Columbus Instruments) that assess oxygen consumption (VO2), carbon
dioxide production (VCO2) energy expenditure, food consumption and total activity (1).
Mice were assigned into individual cages with sensors that measure the food intake.
VCO2 and VO2 levels and energy expenditure were measured for four days. Locomotor
activity was recorded through breaks of light beams.

Glucose and insulin tolerance test
Glucose tolerance tests (GTT) and Insulin tolerance test (ITT) were performed as
described previously (1). Briefly, HFD fed WT and Hmut mice fasted for 16 h followed by
intraperitoneal injection of glucose (1 g/kg). Glucose levels were determined in the blood
collected from the tail vein at indicated time points using a Contour Ultra blood
glucometer. Similarly, for determining ITT, 6 h fasted mice were injected with insulin (2.0
U/kg) intraperitoneally, and glucose levels in the blood were analyzed immediately before
and after 15, 30, 60, and 120 minutes’ post insulin injection.
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Analysis of insulin signaling in vivo
Following 6 h fast, mice were injected (IP) with 2.0 U/kg of regular human Insulin (Novolin,
Novo Nordisk). Fifteen minutes post the insulin injection, mice were euthanized according
to the approved procedure, and tissues were removed and flash-frozen in liquid nitrogen.
The insulin-signaling molecule was analyzed via immunoblotting of p-AKT, as previously
described (1).

Lipoprotein profile and lipid measurements
Blood was collected by tail vein from the overnight-fasted (12-16h) mice, and plasma was
separated by centrifugation at 10000 rpm at 40C for 10 minutes. HDL-C was separated
by precipitation of non–HDL-C, and both HDL-C fractions. Total plasma TAGs and
cholesterol were enzymatically analyzed using commercially available kits (Wako Pure
Chemicals). Distribution of lipids in the plasma lipoprotein fractions was analyzed by
FPLC gel filtration with 2 Superose 6 HR 10/30 columns (Pharmacia Biotech).

Fat tolerance test
A fat tolerance test was performed according to the protocol described previously (2).
Briefly, mice fasted for 4 h followed by oral gavage of 10 μl olive oil/gram of body weight.
Blood samples were withdrawn from the tail vein post 0, 1, 2, and 4 h administration of
olive oil. Plasma TAGs were measured at indicated time points as described above.
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Tissue lipid uptake
Lipid uptake in tissue (s) was performed using a 3H labeled triolein, as described
previously (2). Briefly, mice were fasted for 4h and administered to oral gavage with 100
µl emulsion with 2 µCi [3H]-triolein. After 2 h, organs were harvested. Lipids were
extracted with isopropyl alcohol-hexane (2:3) from each tissue. The lipid layer was
separated, and [3H]-triolein radioactivity (CPM) was measured by liquid scintillation
counting in a beta counter.

LPL and HL Activity Assay
Post-heparin plasma was collected as previously described (3). Enzymatic activity of
hepatic lipase (post-heparin plasma, liver and cells) and lipoprotein lipase (in post-heparin
plasma, tissue (s) and cells) was determined by using 3H-labeled triolein according to the
protocol described previously (1, 3, 4). Post-heparin plasma (PHP) was isolated from
overnight fasted mice five minutes after retro-orbital injection of 10 units of heparin/kg
body weight. Total lipase activity in PHP was measured by incubating PHP with 10%
Intralipid/[3H]TG (Triolein) emulsion as substrate. PHP-HL activity was determined by
using 1mM sodium chloride, and this activity was subtracted from the total lipase activity
for the estimation of LPL activity. For the measurement of heparin-releasable LPL and HL
activity in the tissue (s), tissue was homogenized in ice-cold buffer containing PBS with
2mg/ml BSA, 5mM EDTA, 5U/ml heparin, 0.1%SDS and 1% Triton. Subsequently,
homogenates

were

centrifuged,

and

100

µl

supernatant

was

mixed

with

10%Intralipid/[3H]-triolein emulsion for 1 h at 25 0C for the assay of LPL/HL enzyme
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activity. LPL and HL activity was normalized to starting tissue (s) and liver weight,
respectively.

Hepatic VLDL-TAG secretion
For measuring hepatic VLDL-TAG production rate, mice were fasted overnight (14-16
hours), followed by i.p. Injection with 1 g/kg of body weight poloxamer 407 (Sigma-Aldrich)
in PBS. Blood was collected immediately before injection and at 1, 2, 3, and 4 h postinjection as described earlier (1). TAG level was determined using commercially available
kits.

Intestinal lipid absorption
Gut lipid absorption was measured as described earlier (2). Briefly, 6 h-fasted mice were
injected with 1 g/kg poloxamer 407. Mice were gavaged with emulsion mixture containing
2 μl [3H]-triolein, and of 100 μl of mouse intralipid 20% emulsion oil, 1 h post poloxamer
injection. Blood was collected at different time points, as indicated. [3H]-radioactivity was
determined in the plasma.

Fatty acid oxidation
Ex vivo fatty acid (FA) oxidation was analyzed using [14C] palmitate, as described earlier
(1). Briefly, liver was isolated from WT and Hmut mice. Subsequently, liver was
homogenized in chilled STE buffer (10 mM Tris-HCl, 0.25M sucrose, and 1 mM EDTA
and pH 7.4). Homogenate was centrifuged, and the pellet was incubated with reaction
mixture (0.5 mmol/L palmitate conjugated to 7% BSA/[14C]-palmitate at 0.4mCi/ml) for 30
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minutes. After this incubation, resuspended pellet containing reaction mixture was
transferred to an Eppendrof tube (1.5 ml), the cap of which housed a Whatman filter paper
disc that had been pre-soaked with sodium hydroxide.
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CO2 trapped in the reaction

mixture media was then released by acidification of medium using 1M perchloric acid and
moderately agitating the tubes at 37 0C for 1 hour. Radioactivity (14C) that is being
adsorbed onto the filter disc was then quantified by beta counter.

Preparation of radiolabeled chylomicron
Radiolabeled chylomicron was prepared as described earlier (5). Briefly, 4 h fasted mice
were injected with 1 g/kg poloxamer and after 1 h, mice were gavaged with an emulsion
mixture containing 80 mCi [3H]-triolein and 100 ul intralipid 20% emulsion oil. Plasma was
collected after 3h. Finally, radiolabeled chylomicron layer from this plasma was collected
through ultracentrifugation.

FA synthase (FASN) activity assay
FASN activity was determined in the liver, as described previously with some
modifications (6). Briefly, liver from WT and Hmut mice were homogenized in tissue
homogenization buffer (0.1 M Tris, 0.1 M KCl, 350 mM EDTA, and 1 M sucrose; pH 7.5)
containing protease inhibitor cocktail (Roche). The supernatant was collected by
centrifuging liver homogenates at 9,400 g for 10 minutes at 4°C. For determining FASN
activity, Liver homogenate was added to NADPH activity buffer (0.1 M potassium
phosphate buffer, pH 7.5 containing 1 mM DTT, 25 μM acetyl-CoA, and 150 μM NADPH).
Malonyl-CoA (50 μM) was added to the assay buffer to initiate the reaction. An increase
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in the absorbance was followed at 340 nm for 30 min at an interval of 1 min using a
spectrophotometer set in the kinetic mode under constant temperature (37°C). FASN
activity is represented as n moles NADPH consumed per minute per mg protein.

Histology, immunohistochemistry, and morphometric analyses
Hearts of mouse were perfused with PBS before the isolation of organs for histology and
immunohistochemistry analysis and were incubated in 4% paraformaldehyde for 4 hours.
Following the incubation in paraformaldehyde, tissues were three times washed with PBS
and incubated with PBS for 30-60 minutes and then kept in 30% sucrose for 12-16 hours
at 4°C. Subsequently, hearts were embedded in OCT and frozen. Serial sections of the
heart were cut at 6-μm thickness through a cryostat. Every fourth slide from the serial
sections was stained with hematoxylin and eosin (H&E), and each consecutive slide was
stained with Oil Red O for quantification of the area of the atherosclerotic lesions. Aortic
lesion size of each animal was obtained by averaging the lesion areas in at least 9
sections from the same mouse. For the analysis of inflammation in atheroprone areas, 6μm-thick sections were prepared from the aortic root in the heart from mice that were kept
on a WD for 16 weeks. Inflammation in atherosclerotic plaques was assessed by staining
with antibodies against CD68 (1:200; Serotec; #MCA1957).

En face Oil Red O staining
Oil Red O staining was performed as described previously (1). Briefly, aortas opened up
longitudinally were rinsed with 78% methanol, followed by staining with 0.16% Oil Red O
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solution for 50 minutes, and then destained in 78% methanol for 5 minutes. The lesion
area was quantified as a percentage of the Oil Red O–stained area in the total aorta area.

Liver histology and lipid measurement
The liver samples were either fixed in 4% paraformaldehyde for H&E staining or snapfrozen for oil red O staining. Fixed liver specimens were processed to paraffin blocks,
sectioned (5 µm), followed by staining with H&E. For Oil Red O staining, frozen liver
samples were embedded in OCT and then sectioned (10 µm) and stained with oil red O
to visualize neutral lipids as described previously (7). For determining total TAGs content
in the liver, TAGs were extracted using a solvent chloroform/methanol (2:1). TAG level in
the liver was determined by using a commercially available assay kit (Sekisui) according
to the manufacturer's instructions.

ALT, AST and SAA measurements
ALT and AST activity and plasma SAA levels were determined in serum with the
commercially assay kits (Sigma-Aldrich, MAK052; and MAK055) following manufacturer’s
recommendations.

Circulating leukocyte analysis
Blood was collected by retro-orbital puncture in heparinized microhematocrit capillary
tubes. Total numbers of circulating blood leukocytes were measured using a HEMAVET
system. For further characterization of leukocyte, FACs analysis was performed. Briefly,
erythrocytes were lysed with ACK lysis buffer (155 mM ammonium chloride, 10 mM
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potassium bicarbonate, and 0.01 mM EDTA, pH 7.4) and leukocytes blocked with
2 μg ml−1 of FcgRII/III, followed by staining with a cocktail of antibodies. Monocytes were
identified as CD115hi and subsets as Ly6-Chi and Ly6-Clo; neutrophils were identified
as CD11bhiLy6Ghi; B cells were identified as CD19hiB220hi; T cells were identified as
CD4hi or CD8hi. The following antibodies were used for all the analysis of leucocytes (all
from BioLegend): FITC-Ly6-C (HK1.4), PE-CD115 (AFS98), APC- Ly6-G (1A8), PBCD11b (M1/70), APC-CD19 (6D5), PE/Cy7-B220 (RA3-6B2), APC/Cy7-CD4 (RM4-5)
and BV421-CD8a (53-6.7). All antibodies were used at 1:300 dilutions.

Cell lines and culture conditions
Human liver cell line HepG2 was obtained from American Type Culture Collection (ATCC,
USA) and grown in DMEM containing 2 mM/L glutamine supplemented with 10% FBS,
penicillin/streptomycin (Life Technologies, USA). HEK293T were maintained in DMEM
high glucose supplemented with 10% FBS and 1% penicillin/streptomycin (Life
Technologies, USA). Cells were routinely evaluated for mycoplasma contamination.

Transfection with Plasmids and siRNA
Stable knockdown for Angptl4 was obtained by lentiviral mediated transduction of specific
shRNAs against ANGPTL4 in HepG2 cells and selected in puromycin according to the
protocol described earlier (8). A transient knockdown experiment was performed by
transfecting siRNAs against ANGPTL4 and LIPC (HL) (sets of 4 SMART POOL siRNAs,
Dharmacon, USA) in HepG2 cells using RNAiMAX (Life Technologies, USA) according
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to the manufacturer's instructions. Knockdown efficiency was evaluated by qRT-PCR for
ANGPTL4, LIPC and Immunoblots analysis for AMPK and pAMPK.

Isolation of primary hepatocytes and KCs
Primary hepatocytes were isolated from WT and Hmut mice treated with indicated
concentrations of inhibitors such as CompC and NAC, according to the protocol described
earlier (9). KCs/macrophages were isolated from the liver of WT and Hmut, or control
ASO and Angptl4 ASO treated mice. The liver cell suspension was prepared through
perfusion and liver digestion by the Yale Liver Facility Center. After digestion, using
percoll solutions, the liver cell suspension was centrifuged at 60 g for two minutes to
separate

pellets

(hepatocytes)

and

supernatant

(KCs

and

macrophages).

KCs/macrophages were isolated by using anti-F4/80 MicroBeads Ultra Pure (130-110443, Milteny Biotec) separation with LS columns (130-042-401, Milteny Biotec), according
to the manufacturer’s recommendation.

Western blot analysis
The liver homogenate was prepared as described previously using the Bullet Blender
Homogenizer (10). Both tissues and cells lysates were prepared by lysing in ice-cold
buffer containing 50 mM Tris–HCl, pH 7.5, 0.1% SDS, 0.1% deoxycholic acid, 0.1 mM
EDTA, 0.1 mM EGTA, 1% NP-40, 5.3 mM NaF, 1.5 mM Na4P2O7, 1 mM orthovanadate,
1 mg/ml protease inhibitor cocktail (Roche), and 0.25 mg/ml AEBSF (Roche). Lysates
were further sonicated and rotated at 4°C for 1 hour, followed by centrifugation at 12,000
g for 10 minutes. Lysate protein concentration was determined by the BCA method using
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a commercially available kit (BIORAD). An equal amount of proteins was resuspended in
SDS sample buffer before separation by SDS-PAGE. Proteins were transferred onto a
PVDF membranes, and the membranes were probed with the following antibodies: antipAMPK, AMPK, anti-pACC, and ACC (AMPK ACC antibody sampler kit, Cell Signaling
Technology #9957; dil- 1:1,000); AKT, p-AKT, (Cell Signaling Technology #4691 (Akt)
#4060T (pAKT S473), dil- 1:1,000), anti-HSP90 (BD Biosciences #610419; dil-1:1,000),
and anti-SREBP-1 (Santa Cruz #Sc13551 (2A4); dil-1:300). Protein bands were
visualized using the Odyssey Infrared Imaging System (LI-COR Biotechnology), and
densitometry was performed using ImageJ software.

RNA isolation and quantitative real-time PCR. Total RNA from tissue was isolated
using TRIzol reagent (Invitrogen) according to the manufacturer’s protocol. For mRNA
expression analysis, cDNA was synthesized using iScript RT Supermix (Bio-Rad),
following the manufacturer’s protocol. Quantitative real-time PCR (qRT-PCR) analysis
was performed in duplicate using SsoFast EvaGreen Supermix (Bio-Rad) on an iCycler
Real-Time Detection System (Eppendorf). The mRNA levels were normalized to 18S.

ANGPTL4 ELISA
Human ANGPTL4 levels in the culture media was determined using a commercially
available ELISA kit (Human Angiopoietin-like 4 DuoSet ELISA, R&D Systems, Cat #
DY3485) as per the manufacturer’s instructions. Briefly, 3 X 105 cells/well (HepG2-shC
and HepG2-shANGPTL4) were seeded in a 6 well culture plate. The medium was
collected from each well, and 100 μl undiluted medium was used to determine ANGPTL4
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level via sandwich ELISA. HUVECs (Human umbilical vein endothelial cells) and HepG2
cells treated with 200 μM CoCl2 (hypoxia mimetic agent) was used as a positive control.
Optical density was analyzed with a SpectraMax microplate reader (Molecular Devices)
with absorbance set at 450 nM and 540 nM.

NAC and Compound C treatment in mice
To inhibit activation of AMPK and ROS generation in vivo, mice were intraperitoneally
and orally administered with vehicle control (DMSO), compound C (20 mg/kg) (Tocris) or
NAC (1 g/kg in 0.9% saline) (Sigma) respectively for 3 consecutive days. At the end of
the experiment, mice were euthanized according to the approved protocol, and liver
samples were processed for further studies.

Measurement of ROS generation and Ca++
Cellular ROS species H2O2 and O2- was determined in primary hepatocytes isolated from
WT and Hmut mice as well as in HepG2 cells using fluorescence dye DCFDA and DHE
(Thermo Fisher), according to the manufacturer’s instructions. For measuring
mitochondrial ROS, Mitotracker Green (Thermo-Fisher) was used. Briefly, Isolated
hepatocytes and cell lines were incubated with 5 µM of DCFDA or DHE or Mitotracker
dyes for 30 min at 370C. Cells were washed twice with PBS, and fluorescence was
acquired using a Flow cytometry (FACS Area, BD Bioscience). Mitochondrial Ca++ level
was determined using a specific probe Rhod-2 AM (Invirogen), according to
manufacturer’s instruction.

11

HMGCR Activity Assay
The HMG-CoA reductase activity assay was determined according to the protocol
described previously (11), with slight modifications. In Brief, a microsomal fraction from
cell lysates and the liver homogenate was obtained via ultracentrifugation (100000 x g for
60 min). The reaction buffer (0.16 M potassium phosphate, 0.2 M KCl, 0.004 M EDTA,
and 0.01 M dithiothreitol) containing 100 µM NADPH and microsomal protein (200 µg/mL)
was prewarmed at 37 ºC for 10 min before the reaction. The reaction was initiated by
adding 50 µM substrate (HMG-CoA) to the reaction buffer. The decrease in the
absorbance at 340 nm was followed for 30 min with an interval of 1 min. At the same time,
a similar assay was performed in the presence of simvastatin, an inhibitor of HMGCR
activity. The specific activity of HMGCR was calculated by subtracting total enzyme
activity and simvastatin-resistant activity (with simvastatin), and represented as
nmol/min/mg of total microsomal proteins.
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SUPPLEMENTAL FIGURE LEGENDS
Figure S1. Lack of ANGPTL4 function in the hepatocytes does not influence
Angptl3 and Angptl8 expression in the liver and Angptl4 mRNA levels in Kupffer
cells and plasma NEFA levels. (A) qRT-PCR analysis of ANGPTL4 exon expression in
the liver of WT and Hmut mice. (B) Expression of Angptl3 and Angptl8 in the liver isolated
from overnight fasted WT and Hmut mice as accessed by qRT-PCR. (C) mRNA levels of
Angptl4 in the liver, WAT and BAT tissue as well as in the liver-derived primary
hepatocytes and Kupffer cells (KCs) /Macrophages isolated from WT and Hmut mice. (D)
mRNA expression of Albumin (Alb), Clec4f, and Cd68 in hepatocytes fractions and
KCs/macrophages fractions shows the purity of liver-derived hepatocytes and
KCs/Macrophages. (E and F) Fasting blood glucose levels (E), and body weight (F) of
WT and Hmut mice fed a chow diet (CD) for two months (n=10-13). (G) Plasma NEFA
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levels from WT and Hmut mice fed on CD. R.E. represents relative expression. All data
represent mean ± SEM. # p<0.05, comparing WT with Hmut mice using the unpaired ttest.
Figure S2. Loss of ANGPTL4 in the hepatocytes enhances hepatic lipase activity.
(A) Hepatic lipase (HL) activity in the primary hepatocytes and Kupffer cells (KCs) derived
from the liver of overnight fasted WT and Hmut mice fed with CD. Relative HL activity in
the cells is normalized to its activity in hepatocytes from WT mice. (B) mRNA expression
of HL from primary hepatocytes and KCs isolated from the liver of overnight fasted WT
and Hmut mice. Hl mRNA expression in the cells (hepatocytes and KCs) is normalized to
its expression in hepatocytes from WT mice. (C) HL activity in the liver isolated from
overnight fasted WT and Hmut mice. (D and E) 10-12 weeks old Hmut mice were injected
with 20mg/kg siRNA against hepatic lipase (siHL Hmut) or control ASO (siC) twice a week
for 2 weeks. Simultaneously, WT mice were injected with control ASO (siC Hmut). (D)
mRNA expression of hepatic lipase in the liver and, (E) Plasma TAG from siC or siHL
treated and overnight fasted WT and Hmut mice. (F) Lipoprotein lipase (LPL) activity in
eWAT, BAT, skeletal muscle, heart and liver harvested from overnight fasted WT and
Hmut mice fed with CD. (G) Lipoprotein lipase (LPL) activity of the liver-derived primary
hepatocytes and Kupffer cells harvested from WT and Hmut mice. Relative LPL activity
in the cells is normalized to its activity in hepatocytes from WT mice. (H) mRNA
expression of LPL in the primary hepatocytes and Kupffer cells isolated from the liver of
WT and Hmut mice. Lpl mRNA expression in the cells (hepatocytes and KCs) is
normalized to its expression in hepatocytes from WT mice. All data represent the mean ±
SEM. *p<0.05 **p<0.01 ***p<0.001 comparing Hmut with WT mice using the unpaired t-
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test and, $$$p< .0001, ##p<0.01as determined by one-way ANOVA followed by Bonferroni
posttest analysis ($ represent comparison between siC WT and siC Hmut mice while #
represent comparison between siC vs siHL Hmut).
Figure S3. The absence of ANGPTL4 function in the liver does not influence food
intake but reduces inflammatory marker under HFD fed conditions. (A) Food
intake/day in WT and Hmut mice fed an HFD for 16 weeks. (B) Quantification of Kupffer
cells (KC) and monocytes in the liver from WT and Hmut mice. Hepatocytes were isolated
from the Hmut and WT mice and infiltration of monocytes and KC were determined via
FACS as explained in method section. (C) qPCR analysis of inflammatory genes such as
serum amyloid (Saa), haptoglobin (Hp), lipocalin 2 (Lcn2), Orosomucoid 2 (Orm2) and
Cxcl2 involved in acute phase response in WT and Hmut fed a HFD for 16 weeks. (D)
Plasma levels of SAA in WT and Hmut mice fed with HFD for 16 weeks. (E)
Representative image of mesenteric lymph node (MLN) of WT and Hmut mice fed with
HFD. The right panel displays the image of H&E staining of MLN. Original magnification
20X. All data represent mean ± SEM. *p<0.05, **p<0.01 comparing Hmut with WT mice
using the unpaired t-test.
Figure S4. The depletion of Angptl4 in the liver improves metabolic parameters
without a change in food intake under WD fed conditions. (A) Food consumption/day
in WT and Hmut mice fed WD for 16 weeks. (B-D) The fat mass measured by Echo-MRI,
plasma HDL-C levels and fasting blood glucose level in WT and Hmut mice injected with
PCSK9-AAV and fed a WD for 16 weeks. (E) Representative pictures from the en face
Oil Red O analysis of aorta isolated from WT and Hmut mice fed a WD for 16 weeks. (F)
Flow cytometry analysis of circulating monocytes, B cells, and T cells from WT and Hmut
15

mice fed a WD for 16 weeks. (G) Plasma levels of SAA in WT and Hmut mice fed a WD
for 16 weeks. All data represent mean ± SEM. *p<0.05 comparing Hmut with WT mice
using the unpaired t-test.
Figure S5. Genetic loss of Angptl4 in the liver induces fatty acid oxidation pathway
and inhibits lipid biogenesis in HFD fed mice. (A) Western blot showing p-ACC and
ACC levels in the liver isolated from fasted WT and Hmut mice fed an HFD for 16 weeks.
The right panel shows p-ACC/ACC and ACC/HSP90 ratios from immunoblot images
quantification. (B) mRNA levels of Fasn and Hmgcr in the liver from WT and Hmut mice
fed an HFD for 16 weeks. R.E and R.D represents relative expression and relative density
respectively. All data represent mean ± SEM. *p<0.05 **p<0.01 comparing Hmut with WT
mice using the unpaired t-test.
Figure S6. Inhibition of HL, ROS and AMPK abrogates the effect of ANGPTL4 in
lipid metabolism. (A) Validation of knockdown efficiency of shRNAs against ANGPTL4
in HepG2 cells via qRT-PCR. The ct value of ANGPTL4 in HepG2-shC and HepG2shAngptl4 cells was 28 and 31 respectively. (B) Determination of ANGPTL4 protein level
in the culture media of HepG2 cells stably transfected with ANGPTL4 shRNA using ELISA
assay. ANGPTL4 stimulation in HepG2 cells incubated with hypoxic mimetics (CoCl2) and
expression of ANGPTL4 expression in HUVECs were used as positive controls. (C) qRTPCR analysis of Hl mRNA expression in HepG2-shANGPTL4 cells. (D and E) Gene
expression analysis of PGC-1a, CROT, CPT1A, ACC, FASN, and HMGCR in HepG2shC and HepG2-shANGPTL4 cells treated with either compound C (20 µM) or NAC (5
mM). (F) Representative immunoblot showing the level of phospho-p70S6Kinase, total
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p70S6Kinase, SREBP1p (processed form) and SERPB1m (mature form) in the whole cell
lysate of HepG2 cells (shC and shANGPTL4) treated with either NAC (5 mM) or
Compound C (20 µM) for 24h. All data represent mean ± SEM. * p<0.05, ** p<0.01, #
p<0.05, $ p<0.05, as determined by two-way ANOVA followed by Bonferroni post-test
analysis (* represent comparison between HepG2-shANGPTL4 and HepG2-shC while #
and $ represent comparison between HepG2-shANGPTL4 –vehicle ctrl vs HepG2shANGPTL4-CompC and HepG2-shANGPTL4 –vehicle ctrl vs HepG2-shANGPTL4 NAC respectively).
Figure S7. Depletion of ANGPTL4 expression in hepatocytes suppresses ER stress
response. (A and B) mRNA and protein levels of key ER stress response pathway
analyzed by qRT PCR and immunoblot in the liver of WT and Hmut mice fed a CD. (C)
Level of mitochondrial Ca2+ in HepG2-shANGPTL4 and HepG2-shC cells. All data
represent mean ± SEM. *p<0.05 **p<0.01 comparing Hmut with WT mice using the
unpaired t-test.
Figure S8. Hepatocytes-specific inhibition of ANGPTL4 through GalNacconjugated ANGPTL4 ASO increases the lipase activity and improves plasma
lipids. (A) qPCR analysis of Angptl4 mRNA expression in the liver-derived primary
hepatocytes and Kupffer cells (KCs) isolated from Angptl4 ASO or Ctrl ASO treated mice
fed a CD. (B) Lipoprotein profile of pooled plasma isolated from overnight fasted Angptl4
ASO or Ctrl ASO treated mice fed a CD (n=5). (C) Hepatic lipase (HL) activity in the whole
liver harvested from Angptl4 ASO or Ctrl ASO treated mice fed a CD. (D) LPL activity in
eWAT, BAT, muscle, heart and the liver isolated from overnight fasted ANGPTL4 ASO or
Ctrl ASO treated mice fed a CD. (E) Body weight of Angptl4 ASO or Ctrl ASO treated
17

mice fed a CD of (n=5). (F) Content of FPLC fractionated lipoproteins from pooled plasma
of overnight fasted 6 weeks Angptl4 ASO or Cltr ASO injected mice fed a HFD (n=7). All
data represent mean ± SEM. *p<0.05, **p<0.01 comparing ANGPTL4 ASO with Ctrl ASO
treated mice using the unpaired t-test.
Figure S9. GalNac-conjugated Angptl4 ASO treatment improves metabolic
functions in mice without showing any systemic metabolic complications. (A)
Representative picture of 10 weeks Ctrl ASO and Angptl4 ASO treated mice fed with HFD
and global Angptl4 knockout mice (Angptl4-/-) fed with HFD. Ascites and Ascites fluid was
observed only in Angptl4-/- mice. (B) Representative picture of mesenteric lymph node of
10-week ctrl ASO and Angptl4 ASO treated mice and Angptl4-/- mice fed with HFD. The
right panel shows the photograph of H&E staining of mesenteric lymph node and arrows
indicate Touton giant cells. All images were taken at magnification 20X. (C) mRNA
expression of inflammatory genes such as Cxcl1, Ptgs2 and Ccr1 in Mesenteric lymph
node of isolated from Angptl4-/- and the mice treated with Ctrl ASO and Angptl4 ASO fed
an HFD. (D) Circulating blood cell counts from Angptl4 ASO or Ctrl ASO treated mice fed
a HFD using Hemavet hematology analyzer. (E) Body weight of 10 weeks Ctrl ASO and
Angptl4 ASO treated mice during high fat feeding (The representative graph shown here
is the extension of same graph used in the Figure 9F). (F) Mean daily food intake in the
HFD fed mice following 10-week injection of Angptl4 ASO or Ctrl ASO. (G and H)
Representative images of the liver and Liver weight and hepatic TAG levels from 10
weeks Angptl4 ASO or Ctrl ASO treated mice fed a HFD. (I) Plasma serum amyloid (SAA)
levels in 10-week ctrl ASO and Angptl4 ASO treated mice fed a HFD. All data represent
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mean ± SEM. *p<0.05, **p<0.01, ***p<0.001 comparing Angptl4 ASO with Ctrl ASO
treated mice using the unpaired t-test.
Figure S10. GalNac-conjugated Angptl4 ASO treatment improves locomotor
activity without influencing respiratory exchange ratio and energy absorption.
Metabolic cage analysis of Angptl4 ASO treated mice fed with HFD. (A) Ambulatory
activity, fine movement and Z Movement Locomotor activity. (B) Respiratory exchange
ratio (RER) in the mice treated with Angptl4 ASO and Ctrl ASO fed a HFD. Right panel
represents the bar graph showing the RER calculated at different time points. (C)
Intestinal lipid absorption in the mice treated with Angptl4 ASO and Ctrl ASO fed a HFD.
All data represent mean ± SEM. *p<0.05 **p<0.01 comparing Angptl4 ASO with Ctrl ASO
treated mice using the unpaired t-test.

19

