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Supplemental Materialsand M ethods

Animals and study design

Eight week old male C57BL/6 mice were intravenousjgcted with 5 x 18 particles of
the E1E3E4-deleted adenoviral vectat.hapoA-1, expressing human apo A-l [1]. As
controls, age-matched C57BL/6 mice were injecteth vilhe same dose oAd.Null,
containing no expression cassette [1]. Fourteers dereafter, endotoxic shock was
induced by intraperitoneal injection of lipopolysharide (LPS) fronEscherichia coli,
serotype 055:B5 (Sigma, Steinheim, Germany), atosedof 80 mg/kg. Mice were
sacrified 20 hours after LPS injection. For suri/staidies, endotoxic shock was induced
in a total of 60 mice of which 20 mice were injettgith Ad.hapoA-I, 20 with Ad.Null,
and 20 with salineBlood was withdrawn from the retro-orbital plexatsday 6 after gene
transfer and 20 hours after LPS or saline injecfmndetermination of human apo A-l
concentrations. The investigation conforms with dade for the Care and Use of
Laboratory Animals published by the US National Institutes of HeghkhiH Publication

No. 85-23, revised 1996).

Human apo A-l ELISA

Human apo A-I levels were determined by sandwictSBLas described previously [2].

Quantification of murine apo A-l plasma levels
Murine apo A-1 plasma levels were determined by ¥fesblot as described before [3].
After separation of 1 ul plasma in a 12% SDS-PA@gtesn, proteins were transferred to

a nitrocellulose membrane (Amersham Biosciences;aPaway, NJ, USA) by semi-dry



blotting (LKB electroblot apparatus, Bromma, Swedentransfer buffer (25 mM Tris,

190 mM glycine, 20% (v/v) methanol, 0.1% SDS, pHsy7for 75 min. Following

overnight incubation with a 1:500 dilution of goatti-mouse apo A-l antibodies (sc-
23606, Santa Cruz Biotechnology Inc, Santa Cruz, @&A) and subsequent incubation
with horseradish peroxidase-conjugated rabbit godt antibodies (DAKO, Glostrup,
Denmark) in a 1:1000 dilution, the membrane wasettgped using ECL detection
reagent (Amersham Biosciences). Films were scatoggther with a set of calibration
slides with known OD and murine apo A-l levels wegteantified by computer assisted

image analysis using KS300 software (Zeiss, ZavenBzlgium).

Plasma lipid analysis

Mouse lipoproteins were separated by density gnadid#racentrifugation as described
previously [4]. Fractions were stored at -20 °Cilusmbalysis. Cholesterol in lipoprotein
fractions was determined with commercially avagal@nzymes (Roche Diagnostics,

Basel, Switzerland). Precipath L (Roche Diagnoyiiass used as a standard.

Separation of lipoproteins by gel filtration

Mouse plasma lipoproteins were fractionated by pestormance liquid chromatography
gel filtration of 100 pl plasma on a Superdex 20R Eblumn (Pharmacia, Uppsala,
Sweden) [5]. Samples were eluted with phosphattetad saline (37 mM NaCl, 10 mM
phosphate, 2.7 mM KCI, pH 7.4) (PBS) at a consfow rate of 0.5 ml/min and

fractions of 0.5 ml were collected. Cholesteroleisvin non-HDL (12-32) and HDL (33-



45) fractions were determined by the AmpléxRed kit (Molecular Probes, Carlsbad,

CA, USA) as described [4].

Deter mination of sphingosine-1-phosphate in HDL

S1P levels were determined as described [6]. Briéflml methanol containing 2.5 pl
concentrated HC| was added to 100 pl of HDL suspengl2.6 mg HDL per 1 ml
buffer). Dihydro-S1P (50 pmol) was added, and Bpikere extracted by addition of 1 ml
chloroform and 200 pl NaCl (4 mol/l). For alkaliwat, 100 pul NaOH (3 mol/l) was
added. The alkaline aqueous phase was transferted isiliconized glass tube, and the
organic phase was re-extracted with 0.5 ml methahél ml NaCl (1 mol/l), and 50 pl
NaOH (3 mol/l). The aqueous phases were combiredifiad with 100 pl concentrated
HCI, and extracted twice with 1.5 ml chloroform.€eTbrganic phases were evaporated,
and the dried lipids were dissolved in 275 pl ofiature of methanol 0.07 mol/l PO,
(9:1). A derivatization mixture of 10 mg o-phthaltilehyde, 200 pl ethanol, 10 pl 2-
mercaptoethanol, and 10 ml boric acid (3%, vol/wgs prepared and adjusted to pH
10.5 with KOH. Twenty-five pl of the derivatizatianixture was added to the resolved
lipids and this was incubated for 15 minutes ainrdemperature. The derivatives were
analyzed with a Merck-Hitachi LaChrom HPLC systeMe(ck-Hitachi, Darmstadt,
Germany) using an RP 18 Kromasil column (Chromatplgie Service GmbH,
Langerwehe, Germany). Separation was done withradigyt of methanol and ,KPQO,
(0.07 mol/l) [6]. The recovery of S1P was calcutatsing dihydro-S1P as a standard [6].
To verify that no other substances were coincidgndaerlapping the S1P peak, samples

were incubated with alkaline phosphatase, whiclectiffely cleaved the phosphate



groups from S1P and dihydro-S1P. Treatment of st@hdnd HDL samples with this
enzyme resulted in an almost 90% decrease of StlRdidwydro-S1P peaks (data not
shown). For digestion experiments with alkaline ggimtase, 50 units of enzyme in 450
pl of buffer containing 200 mmol/l Tris-HCI, pH 4.&nd 75 mmol/l MgGlin glycine (2
mol/l, pH> 9.0) were added to the combined alkalampieous phases of the lipid
extraction and incubated for 30 minutes at 37 °@nl 100 ul of concentrated HCI was

added and lipids were extracted twice with 1.5 hibmoform.

Real-time RT-PCR Quantification

Quantitative real-time reverse transcriptase (RCRRABI PRISM® 7900 HT Sequence
Detection System software version 2.2.2., Perkmdf] Waltham, MA, USA) was used
to quantify lung mousdLR4, mydoid differentiation factor 88 (MyD88), Toll/ll-1R-
containing adaptor inducing interferon S (TRIF) andribosomal protein L32 cDNA levels
(n=6 per group) and humaviyD88, TRIF, and GAPDH cDNA levels in HMEC-1 (n=4
per group). The mouse and human cDNA expressialdevere normalized tb32 and
GAPDH cDNA, respectively. The sequences of the primés sged in this study are

represented in Supplemental Table 1.

Histology and immunohistology

Hematoxylin and eosin staining was performed on rd fhick paraffin sections.

Immunohistological stainings were carried out gurd cryosections with goat polyclonal
anti-TLR4 antibody (1:50; Santa Cruz Biotechnoldgg). Sections were stained with
rabbit polyclonal anti-von Willebrand Factor (vWéitibody (1:20; DAKO) followed by

anti-rabbit TRITC-conjugated secondary antibody tloe identification of endothelial



cells and next exposed to goat polyclonal anti-TL&4tibody (1:50; Santa Cruz
Biotechnology Inc) followed by a FITC-conjugatedisgpat secondary antibody. Other
sections were stained with rabbit polyclonal myeloxidase antibody (1:50; Lab Vision
Products Thermo Fisher Scientific, Fremont, CA, YSAollowed by a TRITC-
conjugated anti-rabbit secondary antibody, foritteatification of neutrophils. The same
sections were then exposed to anti-TLR4 antibody0{1Santa Cruz Biotechnology Inc)
followed by a FITC-conjugated anti-goat secondarjb@dy. VWF cells, TLR4-VWF"
double positive cells, myeloperoxidaseells and TLRAmyeloperoxidasecells were
counted at 1000x magnification by using fluorescemitroscopy. VWF cells and
myeloperoxidasecells were expressed as positive cell densitynpef of tissue. The
percentage (%) of endothelial cells or neutropbipressing TLR4 was calculated by
dividing the amount of TLR4vVWF" or TLR4'-myeloperoxidase cells towards total

VWF" cells or myeloperoxidadeells, respectively, followed by multiplying by .0

Cells

HMEC-1, generously provided by Prof. Dr. U. Rau€hdrité, Berlin, Germany), were
cultured in 6-well tissue culture plates at a dgnsf 175 000 cells/well. After reaching
80% of confluence, cells were incubated for 24 hhe presence or absencehofman
HDL (50 pg protein/ml; MP Biomedicals, Solon, OHSA) or human apo A-[(35
pa/ml; Sigma).Following the pre-incubation period, all LPS suppéntations were
performed in the absence DL or apo A-1to ensure that effects were independent of
LPS-binding. Cells were incubated with LPS (100mmyfor 2 h for FACS and mRNA

expression analysis or for 4 h for NB- activity quantification. For all experiments, 50

Vi



pg of HDL protein/ml was used, since we previouslyowed that HDL exerts
endothelial-protective effects at this concentratio vitro [7]. Since apo A-l1 comprises

70% of HDL protein content, we therefore chose3omg/ml of apo A-I.

Flow cytometric analysis

Cells were washed with PBS and stained with FITGjagated mouse monoclonal anti-
human TLR4 antibody (Imgenex, San diego, CA, USAR4 expression was analyzed
by fluorescence-activated cell sorting (FACS) usaarnigACSScan flow cytometer and

Cell Quest software (BD Biosciences, San Jose,l[3%).

Nuclear endothelial MF-«B p65 activity

Cells were washed with PBS and scraped in PBS sompited with phosphatase
inhibitor (from nuclear extract kit; Active Motif,Carlsbad, CA, USA). After
centrifugation, nuclear proteins were extractecdatiog to the manufacturer’s protocol
(nuclear extract kit; Active Motif). NiB p65 activity of 20 pg of nuclear protein was
determined by TransAM™ NEkB p65 according to the manufacturers protocol (Ati

Motif).
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Fluorometric dequenching assay for LPS-FITC

To study the LPS-binding capacity of HRibdapo A-1, 100 ng/ml of LPS-FITC (Sigma)
was incubated in the presence of saline, HDL (5@nllgor apo A-1 (35 pg/ml) in a 96-
well plate at 37 °C for 1 h. Then, fluorescence wasasured in a fluorometer
(SpectraMax Gemini microplate reader, Molecular ibevGmbH, Munich, Germany) at
excitation and emission wavelengths of 485 nm &@rim, respectively. The increase in

LPS-FITC fluorescence is due to dequenching of BPSZ, indicating LPS-binding [8].

Wet lung weight to body weight ratio

Mouse wet lung weight to body weight ratio was ussda parameter of pulmonary
vascular dysfunction after LPS injection. Wet luwgight was measured immediately
after removal of the lungs. The wet lung weighbtaly weight ratio was calculated by

dividing the wet weight of both lungs by the bodgight.

Lung myeloperoxidase activity

Lung tissue was homogenized in 300 pL of 50 mM gsitan phosphate (pH 6.0;
working buffer). Next, 700 ul of working buffer waslded to the homogenate, followed
by centrifugation at 2500 rpm for 15 minutes at®4 Then, the pellet was resuspended in
300 pl of working buffer containing 50 mM of hexaglketrimethylammonium bromide,
followed by homogenization for 30 seconds. Hereafl®0 pl of working buffer was
added. Samples were subsequently sonicated foe@ihds, snap frozen, and thawed to

room temperature. This extraction procedure wasatal 3 times, and the supernatants
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were collected. The supernatants were mixed 1:80vd) with 50 mmol/L PBS at pH
6.0 containing 0.167 mg/mL o-dianisidine (Sigmagl &0005% hydrogen peroxide. The
absorbance was read at 450 nm corrected to 650yeloperoxidase activity was then

calculated as the absorbance over time normaligedeb lung weight.

Satistical analysis
Data are presented as meaSEM. Paired and unpaired Student's t tests wezd s

statistical analysis. Survival analysis was perfednwith Prism4 (GraphPad Software,

San Diego, CA, USA). Differences were consideredeignificant at p<0.05.



Supplemental Table 1. Primers.

Gene

Primers

Mouse TLR4

FOR: 5-CATGGAACACATGGCTGCTAA-3
REV: 5-GGAAAGGAAGGCATCAGTGCTA-3

Mouse MyD88

FOR: 5-TGGACTCCTT CATGTTCTCCATAC-3
REV: 5-GATAGGCGGCGCCTCACT-3

Mouse Trif FOR 5-TCGCCATGTCCGAAGAACTT-3’
REV 5-ACAGACAGGGCAGTAGAAATCATCT-3
Mouse L32 FOR: 5-TGCCCACGGAGGACTGACA-3'

REV: 5-AGGTGCTGGGAGCTGCTACA-3'

Human MyD88

FOR: 5-AGCTCCACCTGGCATGAGAA-3
REV: 5-TGACTCATCCCCAGAACTCATACTT-3

Human TRIF

FOR: 5-CTCCAGAAACCAGCACCAACTAC-3’
REV: 5-GTTTTTGACCGGCTCCAGAA-3

Human GAPDH

FOR: 5'-CCACCCATGGCAAATTCC-3'
REV: 5-TGGGATTTCCATTGATGACAAG-3'




Supplemental Figures
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Figure S1. Effect of human apo A-l gene transfer and lipopolysaccharide injection

on human apo A-l1 plasma concentrations, murine apo A-l plasma levels, and
cholesterol lipoprotein profiles. A. Time-course of human apo A-l1 expression after
Ad.hapoA-1 gene transfer in C57BL/6 mice. Data represent med&®EM (n=6). B.
Murine apo A-l plasma levels determined by WestBlot and represented as the %
relative to saline control mice set as 100% withygoars: saline, open bafsd.Null, and
black barsAd.hapoA-I. # p<0.005 versus respective saline Add\ull, § p<0.05 versus
respective controls (n=4-6/group). C. Cholesteua/{nl) profile in control (upper panel)
and LPS-injected mice (lower panel), which undetvgatine-injection ), Ad.Null (e ),

or Ad.hapoA-l1 (A) gene transfer. Cholesterol levels in non-HDL gB)-and HDL
fractions (29-45) were determined by the AmptéRed kit as described.
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Figure S2. Effect of human apo A-1 gene transfer and lipopolysaccharide injection
on sphingosine-1-phosphate content in HDL. Data represent meanSEM (n=3) with
open barsAd.Null and black barsAd.hapoA-I.
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Figure S3. HDL and apo A-I bind LPS. The LPS-binding capacity of HDL and apo A-I
was analyzed via a fluorometric LPS-FITC dequenglassay. In this assay, an increase
in LPS-FITC fluorescence is due to dequenching®4FITC and indicates LPS-binding
[8]. Herefore, 100 ng/ml of LPS-FITC was incubatedhe presence of saline, HDL (50
png/ml) or apo A-1 (35 pg/ml) in a 96-well plate3&t °C for 1 h. Then, fluorescence was
measured in a fluorometer at excitation and emissiavelengths of 485 nm and 530
nm, respectivelyBar graphs represent the LPS-binding capacity of Kiidack bar) and
apo A-l (gray bar), normalized to saline (open lse) as 1* p<0.005 versus saline
(n=6/group).
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Figure $4. Kaplan-Meier survival analysis demonstrating that apo A-l transfer
improves survival of mice in endotoxic shock. C57BL/6 mice were intravenously
injected with saline,Ad.Null, or Ad.hapoA-l. Fourteen days afterwards, LPS was
administered and the mortality of 20 saline-injecte), 20 Ad.Null-LPS (@ ), and 20
Ad.hapoA-1-LPS (a) was monitored for 60 hours. Survival was sigmaifity (p<0.005)
higher in Ad.hapoA-1-LPS mice compared to saline-LPS aAd.Null-LPS mice. No
significant differences were found between the isatwate of Ad.Null-LPS and saline-
LPS mice.

Xiv



Supplemental references

1. Van Linthout S, Lusky M, Collen D, De Geest B(@2) Persistent hepatic expression
of human apo A-| after transfer with a helper-vimdependent adenoviral vector.
Gene TheB:1520-1528

2. Van Linthout S, Spillmann F, Riad A, Trimpert Oevens J, Meloni M, Escher F,
Filenberg E, Demir O, Li J, Shakibaei M, SchimkeStaudt A, Felix SB,
Schultheiss HP, De Geest B, Tschope C (2008) Huspatipoprotein A-l1 gene
transfer reduces the development of experimentabeadic cardiomyopathy.
Circulation117:1563-1573

3. Feng Y, Jacobs F, Van Craeyveld E, Brunaud ©e$nJ, Tjwa M, Van Linthout S,
De Geest B (2008) Human ApoA-I transfer attenustassplant arteriosclerosis
via enhanced incorporation of bone marrow-deriviedoghelial progenitor cells.
Arterioscler Thromb Vasc Bi#8:278-283

4. Jacobs F, Van Craeyveld E, Feng Y, Snoeys JGEest B (2008) Adenoviral low
density lipoprotein receptor attenuates progressain atherosclerosis and
decreases tissue cholesterol levels in a murine emodf familial
hypercholesterolemia. Atherosclerog@l:289-297

5. Van Linthout S, Collen D, De Geest B (2002) Effef promoters and enhancers on
expression, transgene DNA persistence, and hepatityoafter adenoviral gene
transfer of human apolipoprotein a-I. Hum Gene T8829-840.

6. Ruwisch L, Schafer-Korting M, Kleuser B (20010 Amproved high-performance
liquid chromatographic method for the determinatdrsphingosine-1-phosphate
in complex biological materials. Naunyn SchmiedgberArch Pharmacol
363:358-363

7. Van Linthout S, Spillmann F, Lorenz M, Meloni Nicobs F, Egorova M, Stangl V,
De Geest B, Schultheiss HP, Tschope C (2009) Vasgqubtective effects of
high-density lipoprotein include the downregulatiointhe angiotensin Il type 1
receptor. Hypertensidbi3:682-687

8. de Haas CJ, Poppelier MJ, van Kessel KP, vailp SHA (2000) Serum amyloid P
component prevents high-density lipoprotein-mediateeutralization of
lipopolysaccharide. Infect Immus8:4954-4960

XV



XVi



