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Abstract
The discovery that circulating nucleic acid-containing complexes in the serum of
autoimmune lupus patients can stimulate B cells and plasmacytoid dendritic cells via
Toll-like receptors 7 and 9 suggested that agents that block these receptors might be useful
therapeutics. We identified two compounds, AT791 and E6446, that inhibit TLR7 and 9
signaling in a variety of human and mouse cell types, and inhibit DNA - TLR9 interaction in
vitro. When administered to mice, these compounds suppress responses to challenge doses of
CpG-containing DNA, which stimulates TLR9. When given chronically in spontaneous
mouse lupus models, E6446 slowed development of circulating anti-nuclear antibodies and
had a modest effect on anti-double stranded DNA (dsDNA) titers, but showed no observable
impact on proteinuria or mortality. We discovered that the ability of AT791 and E6446 to
inhibit TLR7 and 9 signaling depends on two properties: weak interaction with nucleic acids
and high accumulation in the intracellular acidic compartments where TLR7 and 9 reside.
Binding of the compounds to DNA prevents DNA - TLR9 interaction in vitro and modulates
signaling in vivo. Our data also confirms an earlier report that this same mechanism may
explain inhibition of TLR7 and 9 signaling by hydroxychloroquine (Plaquenil), a drug
commonly prescribed to treat lupus. Thus, very different structural classes of molecules can
inhibit endosomal TLRs by essentially identical mechanisms of action, suggesting a general

mechanism for targeting this group of TLRs.

Page 3

202 ‘/T |11dV uo speuinor 134S Y e Bio'sfeulno flsdse wireydjow wod) papeojumod


http://molpharm.aspetjournals.org/

Molecular Pharmacology Fast Forward. Published on December 16, 2013 as DOI: 10.1124/mol.113.089821
This article has not been copyedited and formatted. The final version may differ from this version.

MOL #89821

Introduction

The Toll-like Receptors (TLRS) recognize a wide array of pathogen-associated and
endogenous molecular patterns that trigger innate immune responses (reviewed in Sasai and
Yamamoto, 2013). Certain types of nucleic acids can provoke a robust innate immune
response, and this recognition is mediated by cytoplasmic receptors such as RIG-1 and AIM2
and by TLRs localized inside endosomes and lysosomes (Barbalat et al, 2011). The nucleic
acid-recognizing TLRs include TLR3, which is activated by double-stranded RNAs, TLRs 7
and 8, which are activated by single-stranded RNAs and TLR9, which mediates responses to
single-stranded DNAs. The intracellular localization of these TLRs appears to prevent their
spontaneous activation by circulating nucleic acids (Barton et al, 2006), however under
certain pathological conditions endogenous nucleic acids can overcome this barrier. The
immune complexes found in sera of patients suffering from systemic lupus erythematosus
(SLE) typically contain nucleic acids associated with various proteins such as antibodies, the
chromatin-associated protein HMGB1, the antimicrobial peptide LL39, ribonuclear proteins
and others. These associated proteins may protect the bound nucleic acid from degradation
and/or facilitate their entry into the cell, as is the case for Fc receptor-mediated uptake of
antibody-nucleic acid complexes (Leadbetter et al., 2002, Means et al, 2005). Once inside the
endolysosomal compartments, the nucleic acid cargo can then stimulate the intracellular
TLRs, priming the immune system for further generation of anti-self antibodies. This cycle of
innate immune recognition, generation of self-antibodies, and enhanced immune complex
formation is believed to contribute to the pathogenesis of SLE and possibly Sjogren’s
syndrome (Marshak-Rothstein et al., 2006), a finding confirmed in animal models treated
with TLR7 and TLR9-competitive antagonist oligonucleotides (Barrat et al., 2007;
Christensen et al., 2005). In addition, TLR-mediated pathological responses to nucleic acids

may contribute to other pathologies, such as damage due to liver injury or lung infection,
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pancreatitis, and graft-versus-host disease (Bamboat et al., 2010, Calcaterra et al., 2008,

Hoque et al., 2011, Itagaki, 2011). Recent clinical data show that an injectable, synthetic,

competitive oligonucleotide inhibitor of TLR9 has efficacy in psoriasis (Kimball et al., 2013).

The purpose of our work was to develop an orally available, non-oligonucleotide small
molecule inhibitor of TLR9. We describe two small molecules, AT791 and E6446, that can
potently inhibit not only TLR9 stimulation by DNA, but also block TLR7 stimulation by
RNA in mouse cell lines and inhibit DNA-TLR9 interaction in vitro. These compounds are
orally bioavailable in mice, and can inhibit short-term induction of inflammatory cytokines
by DNA. In a mouse MRL/Ipr spontaneous model of lupus, E6446 slowed the development
of circulating anti-nuclear antibodies and modestly suppressed anti-dsDNA titers, although it
showed no observable impact on proteinuria or mortality. E6446 has also recently been
shown to be effective in preventing hyper-inflammation and lethality caused by the parasite

Plasmodium berghei in a mouse model of cerebral malaria (Franklin et al, 2011).

As described in an earlier preliminary report (Ishizaka, 2008), we show here that these
compounds utilize an unusual mechanism of action: they interact weakly with nucleic acids
but accumulate to a sufficiently high concentration in acidic compartments in cells that this
interaction becomes significant. We also observed that the antimalarials hydroxychloroquine
and chloroquine utilize a similar mechanism to suppress TLR7 and 9, consistent with a recent
report by Kuznik et al (2011). Thus, very different structural classes of molecules can inhibit
endosomal TLRs by essentially identical mechanisms of action, suggesting a general

mechanism for targeting this group of TLRs.
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Materials and Methods

Animals. Female BALB/c, were obtained from Charles River Laboratories or Jackson
Laboratories and DO11.10 and MRL/lpr-MpJ mice from Jackson Laboratories, and housed
under standard conditions. All animal experimental work was performed under protocols

approved by the Eisai Andover IACUC.

Reagentsand Compounds. AT791 (3-(4-(6-(3-(dimethylamino)propoxy)benzo[d]oxazol
-2-yl)phenoxy)-N,N-dimethylpropan-1-amine) and E6446 (6-(3-(pyrrolidin-1-yl)propoxy)
-2-(4-(3-(pyrrolidin-1-yl)propoxy)phenyl)benzo[d]oxazole) were synthesized at Eisai Inc.
and their structures are shown in Figure 1A. Hydroxychloroquine and chloroquine were
purchased from Sigma (St. Louis, MO). Soluble TLR9-Fc was cloned, expressed in HEK
cells, and purified as previously described (Latz et al., 2004). LPS was purchased from List
Biological Laboratories or Sigma. R-848, CL-097 and Cytoxan was from Sigma. Monoclonal

antibodies to dsDNA (clone BV 16-13) were from Millipore.

Oligonucleotides. Phosphothioate-modified DNA or RNA oligonucleotides were obtained
from Sigma Genosys or Dharmacon. Sequences (5’ to 3’): CpG2006 (TCG TCG TTT TGT
CGT TTT GTC GTT), 3X-CpG2006 (a 3x concatamer of CpG2006), CpG2216 (GGG GGA
CGATCG TCG GGG GG), GpC2216 (GGG GGA GCA TGC TGC GGG GG), CpG1668
(TCC ATG ACG TTC CTG ATG CT), CpG1417 (TCG TCG TTT TGT CG), RNA40 (GCC
CGU CUG UUG UGU GAC UC), SL4 RNA (GGG GGA CUG CGU UCG cGCc uuu ccc
CU). In some cases, RNA oligos were complexed with the cationic lipid DOTAP (Roche) to

facilitate uptake by cells (Hemmi et al., 2004)
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In Vitro Cell-Based Assessment. HEK?293 fibroblast cells (American Type Culture
Collection, Manassas, VA) containing an NF-kB-luciferase reporter were stably transfected
with pcDNA3.1D/V5-His-TOPO plasmid (Life Technologies) expressing human TLR9
(directly inserted as a Tag polymerase-amplified PCR product) or TLR7 (vector
pCMV6-XL5 expressing human TLR7 cDNA from Origene). RAW 264.7 cells were stably
transfected with a lentivirus containing an NF-kB-luciferase reporter (SA Biosciences).
Compounds were added to cells 30 min. before stimulation with phosphothioate-modified
CpG DNA or RNA oligonucleotides, the small-molecule imidazoquinoline TLR7 agonists
R-848 or CL-097, or the TLR4 agonist lipopolysaccharide (LPS). Luciferase reporter
activity was assayed using Steadylight (Perkin-Elmer). HEK:TLR7 respond to the
imidazoquinoline TLR7 agonists, but not to RNA/DOTAP complexes. RAW cells respond to
DNA, RNA (with or without DOTAP), R-848, CL-097 and LPS. For oligonucleotide uptake
experiments, RAW 264.7 cells were incubated for 15 minutes with biotinylated CpG2006
complexed to phycoerythrin-streptavidin (BD Biosciences), washed and then fluorescence

was visualized by confocal microscopy (Leica SP5).

Primary Cell Assays. Compounds were assayed for the suppression of BALB/c mouse
spleen IL-6 production in response to stimulation by oligonucleotide CpG1668. Each
compound was added to dissociated splenocytes (5 x 10° per well in complete RPM1/10%
FBS in a 96 well plate) before addition of TLR agonists. Cells were stimulated for 72 hrs
and supernatants were removed for ELISA analysis of IL-6 (R&D Systems). Mouse bone
marrow-derived dendritic cells (BMDCs) were generated by culturing BALB/c marrow cells
in RPMI containing 100ng/ml FIt3 ligand for 7 days. 1 x 10° cells in 50ul were assayed for
IL-6 production after overnight or 24 hour stimulation with various TLR ligands. For studies

using human peripheral blood mononuclear cells (PBMCs), Ficoll-separated mononuclear
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cells were isolated from healthy volunteer donors, washed, and plated with stimulatory
oligonucleotide CpG2216 in complete RPMI for 72 hrs. Interferon in supernatant was

quantified by ELISA (Pestka Biomedical Laboratories).

Antigen Presentation Assay: Splenocytes were isolated from DO11 mice, washed twice
after RBC lysis and re- suspended with complete RPMI. 5x10° cells/well were seeded in a
96-well plate, with 10 ng/ml OVA323-339 peptide (ISQAVHAAHAEINEAGR, MW
1773.9) or 300 pg/ml OVA protein (Sigma, MW 42.7 kDa) and serial dilutions of compound.
The cells were cultured at 37°C, 5% CO2 for 48 hours. 150 pl/well supernatant was harvested
and stored at -80°C for IL-2 ELISA. 100 ul lysis/substrate solution of ATPL.ite (PerkinElmer)
was added into each well. The plate was incubated at dark for 10 min. at room temperature

and luminescence measured with an Envision Plate Reader (PerkinElmer).

Microarray analysis E6446 (250nM or 1250nM) or media were added to wells containing 4
x 10° BDMCs. Cells were stimulated with 250nM CpG1668 or left untreated. After 4 hours,
cells were harvested and total RNA was isolated using Qiagen RNeasy Mini Kit. GeneChip
assay was performed using the Affymetrix Mouse Genome 430A 2.0 Array following the
Affymetrix standard eukaryotic target preparation protocol using 1 ug of total RNA. Array
data was normalized using standard RMA GeneData Refiner workflow. All statistical
analyses were calculated in GeneData Analyst. All probes were filtered based on arithmetic
mean with a threshold at a signal of 100 across all samples. A two-group sample comparison
test using a standard t-test was performed between CpG stimulated samples vs. medium
control. All genes that were significantly regulated by CpG (uncorrected p-value <= 0.05 and
fold change >=2) were reported, which included a total of 616 probe sets. Eight probe sets
did not map to any known gene with the remaining mapping to a total of 461 known gene

symbols. Comparisons between all treatments with medium control were performed. Relative
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normalization method was applied to all the samples relative to the reference group (medium
control). Two-dimensional hierarchical clustering using the 616 probe set signature was

performed using GeneData Analyst using Manhattan distance and complete linkage.

Antibody-DNA complexes. Plasmid DNA (pcDNA3.1) was linearized with Ddel restriction
enzyme and incubated with anti-DNA monoclonal antibody (Chemicon MABO030; clone BV
16-13) for 30 minutes in media before adding to wells containing 50,000 BMDCs. Cells were
incubated overnight, and 1L-6 was assayed the next day. Anti-biotin antibody (Jackson Labs)

was used as a control antibody.

DNA uptake assay. RAW 264.7 cells (1 x 10° cells) were added to wells of a 96-well plate
with glass cover slip bottoms (Mattek) and cultured overnight. One hour prior to stimulation,
plates were pre-incubated at 4 °C, 37 °C, or 37 °C in the presence of 1 UM AT791 or E6446.
Biotinylated CpG2006 and streptavidin-linked phycoerythrin (PE) were mixed at a molar
ratio of 8:1 (DNA:PE), and added to a final concentration of 200nM CpG2006/25nM PE and
plates were further incubated at 4 °C or 37 °C. After 30 minutes, wells were washed with

cold PBS and cells visualized by confocal microscopy.

Intracellular pH assay RAW 264.7 cells were incubated for 6 hours with 10 mg/ml of a

mixture of fluorescein- and pHrodoRed- labelled ~ 10,000 MW dextrans (Life Technologies).

Cells were washed 3X in Hank’s buffer and AT791 (200nM), E6446 (200nM) or bafilomycin
(10nM) were added for one hour. Cells were next visualized by confocal microscopy (Leica
SP5). Fluorescein isothiocyanate (FITC; ex488/em525) and pHrodoRed (em563/ex585)

fluorescence within intracellular vesicles were quantitated by intensities across line profiles.
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After background subtraction, FITC:pHrodo intensity ratios of individual peaks (n>20) were

calculated and averaged.

TLR9 - DNA interaction assay. Interaction between 20nM biotinylated CpG2006
oligonucleotide and 5 pg/ml Fc-tagged ectodomain of TLR9 was assayed using an Amplified

Luminescent Proximity Homogeneous Assay system (ALPHA-Screen, Perkin-Elmer), as

described in Latz et al. (2007). Assays were performed in pH5.5 acetate buffer, 150mM NaCl.

Oligo CpG1417 is a 14-nucleotide DNA oligomer that does not detectably interact with

Fc-TLR9 in this assay (data not shown).

Compound-DNA interaction. Fluorescence spectroscopy (Hitachi F-2000) was used to
monitor the intrinsic fluorescence of 100nM AT791 or E6446 in 50mM NaAce buffer
(pH5.5), 150mM NaCl at 310nm excitation / 380nm emission. 400nM of 2-aminopurine was
used as a control, as this compound has a very similar fluorescence spectra.
Hydroxychloroquine and chloroquine (5 uM each) fluorescence were monitored in 50mM
phosphate buffer (pH 7.2), 150mM NaCl at 330nm excitation / 375nm emission. pH7.2 was
used as these compounds fluoresce poorly at lower pH. Various concentrations of CpG2006
DNA or RNA40 oligonucleotides were added to compound solutions, and the change in
compound fluorescence as a function of DNA or RNA concentration was analyzed by
non-linear regression analysis for fit to a one-site binding curve (GraphPad Prism). DNA
interaction with AT791 and E6446 was also quantified using a plate-based equilibrium
dialysis system (RED system; Pierce). Compounds (200nM) were added to two chambers
separated by an 8kDa cutoff membrane and DNA (3X-CpG2006; 22kDa) was added at
various concentrations to one of the chambers. After incubation overnight, the concentrations

of compounds in each chamber were quantified by mass spectroscopic analysis, and this data
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was analyzed by non-linear regression analysis similar to above.

Intracellular localization of compounds

For the visualization of intracellular AT791 and E6446, HEK?293 cells were incubated with
1M of each compound for 5-15 min at 37 °C. The cells were then imaged using a Prairie
Ultima IV multiphoton microscope system equipped with an Olympus 60x/1.15 numerical
aperture water-immersion lens, and with a MaiTai HP and a MaiTai DeepSee laser
(Spectra-Physics/Newport) providing excitation light at 920 nm and 707 nm, respectively.
The HEK cells used in these experiments had been retrovirally transduced to stably express
either Smad2-EGFP as a cytosplamic marker or LAMP-1 fused to EGFP as a lysosomal
marker. AT791 was also visualized in cervical carcinoma C33A and CV-1 fibroblast cells by
conventional confocal microscopy using a UV 351 nm laser ((Leica LSM SP2, courtesy of
Owen Schwartz, NIH). Intracellular compound concentration was estimated by comparison
to fluorescence obtained with known concentrations of AT791 spotted on microscope slides

in pH5.5 buffer.

Paralle Artificial Membrane Permeation Assay (PAMPA). Five pl of a solution of 2%
L-a-phosphatidylcholine in dodecane was deposited per well on membranes of a 96-well
MultiScreen Permeability plate (Millipore; MAIPN4510). AT791 (10uM), E6446 (10uM),
hydroxychloroguine (40uM) or chloroquine (40uM) were added to one of the two
compartments in pH 5.5 buffer (50 mM NaAce, 150mM NaCl) or pH 7.4 buffer (50mM
KPO4, 150mM NacCl), and the plate was incubated at 37 °C. The next day, compound
concentrations in both chambers were quantitated. In one variation of this experiment, 5uM
AT791 or E6446 was added to both chambers, one of which contained pH5.5 buffer and the

other pH7.4 buffer. The redistribution of compound between the two chambers was

Page 11

202 ‘/T |11dV uo speuinor 134S Y e Bio'sfeulno flsdse wireydjow wod) papeojumod


http://molpharm.aspetjournals.org/

Molecular Pharmacology Fast Forward. Published on December 16, 2013 as DOI: 10.1124/mol.113.089821
This article has not been copyedited and formatted. The final version may differ from this version.

MOL #89821

monitored for 8 hours.

Drug Treatment in Oligo Challenge.  Drug was dissolved in acidified water and
administered orally (20mg/kg) 18 hours prior to subcutaneous challenge with CpG1668 (60
ug/head). Two hours after oligo challenge, blood was collected for measurement of IL-6 in
serum. IL-6 ELISA kits from BD Bioscience were used according to manufacturer’s

instructions.

Drug Treatment in Spontaneous Lupus Models. MRL/Ipr mice were dosed orally five
times a week with 20mg/kg or 60mg/kg E6446 or 60 mg/kg hydroxychloroquine beginning at
5 weeks of age. Cytoxan was administered at 50 mg/kg i.p. every 10 days. A serum sample
was taken immediately before the beginning of treatment to monitor changes in autoreactive
antibodies. Subsequently serum samples were collected approximately monthly and
analyzed for anti-dsDNA by ELISA after 1:500 dilution (Alpha Diagnostics) Body weights
and urine samples were taken at the same interval, and proteinuria assessed by ChemStrips
(Roche Diagnostics). Anti-nuclear antibodies (ANA) were assessed using commercially
available HEp2 slide kits (Antibodies, Inc., Davis, CA), with serum diluted to 1:100 in kit

buffer. ANA scores were read blinded.

Results

Inhibition of TLR9 and TLR7signaling by small molecule ligands

HEK293 cells expressing cloned human TLR9 and an NF-kB:luciferase reporter (HEK: TLR9
cells) were used to screen a compound library for small molecules that could suppress
induction of NF-kB by stimulatory DNA (CpG2006). AT791 and E6446 (Fig. 1A) potently

suppressed DNA stimulation of HEK: TLR9 cells, with EC50s of 40nM and 10nM,
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respectively, but were significantly less effective at suppressing lipopolysaccharide endotoxin

(LPS) stimulation of HEK:TLR4 cells (Table I) or R848 stimulation of HEK:TLR7 cells.

Dendritic cells play a critical role in the initial innate immune response leading to adaptive
immunity. We therefore tested the ability of AT791 and E6446 to suppress induction of IL-6
by various TLR ligands in mouse bone marrow-derived dendritic cells (BMDC). As shown
in Figure 1B, AT791 and E6446 potently inhibited IL-6 production induced by CpG2216, but
were ineffective against induction by the TLR3 ligand poly inosine-cytosine (pIC).
Surprisingly however, the ability of these compounds to suppress TLR7 was
ligand-dependent: both AT791 and E6446 were potent inhibitors of IL-6 induction by RNA,
but relatively poor inhibitors of IL-6 induction by the small molecule imidazoquinoline
ligand R-848. Similar results were seen in mouse splenocytes (Table I). In human PBMCs,
AT791 and E6446 could suppress both IL-6 and a-interferon production induced by CpG
oligo (Table I). Thus, antagonism is observed across species and output cytokine responses.
E6446 showed a modest but consistent superiority over AT791, and both were significantly
more potent than hydroxychloroquine (Plaquenil), which is commonly prescribed in the

treatment of lupus.

To better understand this antagonism, we examined mRNA expression in BMDCs by
microarray analysis. Stimulation with CpG1668 for 4 hours caused a reproducible change in
a large number of genes, many of which are involved in inflammation, NF-kB signaling or
the interferon response, consistent with previous reports (Klaschik et al., 2007). Significantly,
250nM and 1.25uM E6446 completely suppressed all of the CpG oligo-induced changes in
gene expression (Supplemental Figure 1 & Supplemental Data I), while these concentrations

of E6446 alone had no observable effect on gene expression after 4 hours This suggests that
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the compound acts at or upstream of signal initiation.

Inhibition of stimulation by immune complexes

Complexes of antibodies with DNA, RNA, chromatin and/or associated proteins are believed
to be responsible for the aberrant induction of inflammatory cytokines in lupus patients, as
demonstrated by the ability of immune complexes isolated from lupus patients to stimulate
TLR7 and TLR9 in cell culture (Vallin et al, 1999, Means et al., 2005). We generated
DNA-antibody complexes by incubating highly-purified plasmid DNA with an anti-DNA
monoclonal 1gG1 antibody. Neither DNA nor antibody alone significantly induced
production of IL-6 in BMDCs, but when pre-incubated together, they synergistically
stimulated IL-6 production (Fig. 2A). No stimulation was seen when anti-biotin antibody was
substituted for anti-DNA antibody (Fig. 2A) and no stimulation was observed in BMDCs
from TLR9 knockout mice (data not shown) Figure 2B shows that immune complex
stimulation was inhibited by AT791. Thus, AT791 can inhibit stimulation of TLR9 by

DNA-antibody complexes.

Antagonism does not involve inhibition of nucleic acid uptake or modulation of endosomal
pH

Mouse RAW 264.7 cells transfected with an NF-kB-responsive luciferase reporter were
stimulated by CpG2006 DNA, SL4 RNA, CL-097 or LPS. Stimulation by CpG2006 or SL4
RNA, but not by LPS or CL-097, was completely suppressed with 100nM of AT791 or
E6446 (Fig. 3, left 2 panels). To visualize uptake we generated complexes of biotinylated
CpG2006 and streptavidin-linked phycoerythrin (PE-DNA), incubated these with RAW cells,
and washed and examined the cells by confocal microscopy. No fluorescence was observed

in cells that had been incubated with PE alone (data not shown), but fluorescence appeared as
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intracellular punctate spots in cells incubated PE-DNA complexes at 37 degrees (Fig. 4).

When PE-DNA was incubated with cells at 4 degrees, fluorescence was confined to the cell
surface. Uptake of PE-DNA could also be blocked by the GTPase inhibitor Dynasore (data
not shown). Pre-treatment of cells for 3 hours with 1uM AT791 or E6446 did not cause any

visible change in subsequent DNA-PE complex uptake or localization.

Since both AT791 and E6446 are weak bases, we investigated whether they inhibit TLR7 and
9 by modulating endosomal pH. First, we compared inhibition by AT791 and E6446 versus
known modulators of endosomal pH, bafilomycin, monensin and methylamine. As shown in
Figure 3 (center panels), these pH modulators were all effective in inhibiting TLR7 and 9
signaling, however in contrast to AT791 and E6446, they show no selectivity for nucleic acid
versus imidazoquinoline ligands. Next, changes in intracellular pH were monitored with
dextran (10,000 MW) labeled with fluorescein isothiocyanate (FITC) and pHrodo (Life
Technologies). Both of these dyes are pH-sensitive: FITC fluorescence decreases, and
pHrodo fluorescence increases as pH decreases over the range pH 7.5 to pH 5.0, and the ratio
of FITC:pHrhodo fluorescence can be used to indicate pH within this range. After loading
with dextran complexes, RAW cells were incubated for ~ 3 to 4 hours with a concentration of
each compound that resulted in >95% inhibition in the cell-based reporter assays. Cells were
imaged by confocal microscopy and intracellular fluorescence was quantitated along line
profiles. The pH modulators bafilomycin, monensin and methylamine produced a clear
change in intracellular pH, whereas AT791 and E6446 had no obvious effect (Fig. 5,
Supplemental Figure 2). 5uM hydroxychloroquine or chloroquine also had no measurable
effect on intracellular pH, even though these concentrations can inhibit TLR9 or 7 signaling
induced by DNA or RNA ligands, similar to observations reported by Manzel et al. (1999)

and Kuznik et al (2011). Finally, we observed that 100nM AT791 had no significant effect on
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OVA peptide presentation to DO11 T cells, a process that is inhibited by changes in
endosomal pH (Supplemental Figure 3). Taken together, these data indicated that these

compounds do not inhibit TLR7 and 9 signaling by modulation of endosomal / lysosomal pH.

DNA — TLR9 interaction assay

We next asked if these compounds could inhibit the interaction between TLR9 and DNA in
vitro. We used an amplified luminescent proximity homogeneous system (AlphaScreen;
Perkin Elmer) to detect an interaction between biotinylated CpG2006 oligonucleotide and the
extracellular domain of TLR9 fused to immunoglobulin Fc-TLR9 (Latz et al., 2007), and
found that E6446 and AT791 inhibited in vitro DNA — TLR9 interaction (Fig.6A). In a
separate experiment, these compounds did not inhibit the interaction between Fc-tagged
TLR2 and the biotinylated TLR2 ligand PamCysK (data not shown). The concentrations of
AT791 and E6446 required to inhibit TLR9-DNA interaction are several orders of magnitude
higher than those required to inhibit TLR7 or 9 signaling in cell cultures. However, when we
examined a series of analogs of AT791 and E6446, we observed a good correlation between
their potencies in the TLR9-DNA interaction assay and the cell-based assay (Supplemental
Figure 4), suggesting that the ability of these compounds to disrupt DNA-TLR9 interaction in

vitro is in some way related to their inhibition of TLR9 signaling.

Identification of drug target

We next asked which of the two components in the DNA-TLR9 interaction assay is the target
of the compounds: DNA or TLR9? We imagined that if these compounds interact with DNA,
it might be possible to alleviate inhibition by the addition of excess free oligonucleotide,
which would compete for binding to the compound. This “oligo decoy” experiment requires

that the competing oligonucleotide itself does not interact with TLR9. We identified a
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non-TLR9-binding, non-signaling 14-nucleotide single-stranded oligonucleotide, CpG1417,
that could be used as the decoy oligo (see Methods). We started with optimal amounts of
biotinylated CpG2006 oligonucleotide and Fc-TLR9, and observed the expected inhibition by
10uM AT791 (Fig. 6B). However, when we added increasing amounts of CpG1417, the
assay signal increased almost to the non-suppressed level. This data suggests that AT791

inhibits DNA — TLR9 interaction in vitro via an interaction with DNA and not with TLR9.

To confirm whether the interaction of compound with DNA is relevant to its ability to inhibit
DNA — TLR9 interaction in cells, we developed a live cell version of the oligo decoy
experiment. We created a non-stimulatory version of the oligo CpG2216 by inverting the
stimulatory CpG motifs to GpC, to generate GpC2216. As shown in Figure 6D, the
stimulatory CpG2216 induced Interleukin-6 (1L-6) production in BMDCs and this was
inhibited by 10uM AT791. However, when an excess of the non-stimulatory GpC2216 was
also added, induction of IL-6 was restored. GpC2216 itself, either alone or in the presence of
AT791, did not stimulate IL-6 production (Fig. 6D). These results are consistent with the idea

that suppression of TLR9 by AT791 involves an interaction of the compound with DNA.

Analysis of compound-DNA interaction

We analyzed compound-DNA interaction using fluorescence spectrometry and equilibrium
dialysis. AT791 and E6446 are intrinsically fluorescent and have similar fluorescence spectra
of 312nm peak excitation and 381nm peak emission (Supplemental Figure 5). Starting with
200nM AT791 or E6446, we added increasing amounts of CpG2006 or SL4 RNA and
observed that compound fluorescence decreased in a quantitative and saturable manner (Fig.
6C). The same experiment using 2-aminopurine, a compound that has a similar

fluorescence spectrum to AT791 and E6446, resulted in no change in fluorescence (Fig. 6C).
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Changes in compound fluorescence as a function of nucleic acid concentration showed an
almost perfect fit to a one-site binding curve (R>>99%) with Kgs in the 1 ~ 4 pM range,

similar to the 1Csqs Obtained in the in vitro DNA — TLR9 interaction assay (Fig. 6A). We

confirmed these results using an equilibrium dialysis method with an 8 kDa cutoff membrane.

AT791 (200nM) was added to both chambers and various concentrations of DNA
(3X-CpG2006; 22kDa) were added to one chamber. After overnight incubation, compound
concentrations in each chamber were quantitated by mass spectrometry. We obtained an
almost perfect fit to a one-site binding curve (R*=99.6%) and a Kd of ~ 3.4 uM
(Supplemental Figure 6). In both the fluorescence quenching and equilibrium dialysis assays,
DNA and RNA were in large molar excess over compound, thus the Kds here represent the
binding of one drug molecule per oligonucleotide, although when higher concentrations of
AT791 were mixed with CpG2006 and injected directly into a mass spectrometer, we could
detect the binding of multiple drug molecules to the oligonucleotides (data not shown). By
the fluorescence spectroscopy method we also found that the affinities of AT791 for the in
vitro decoy oligo CpG1417 was 16uM +/- 3.2uM and that for the in vivo decoy oligo

GpC2216 was 0.8uM +/- 0.1uM (data not shown).

To further test the idea that small molecule interaction with nucleic acids might be able to
inhibit TLR signaling, we tested whether known DNA-binding molecules could inhibit TLR7
and 9. We found that the dimeric cyamine DNA dye YOYO-1 could suppress DNA- or
RNA-induced signaling in a concentration-dependent manner (Fig. 3). Although YOYO-1 is
relatively cell-impermeant, we observed that at high concentrations YOY O-1 fluorescence
appeared in a punctate pattern in the cytoplasm of RAW 264.7 cells (data not shown). As
seen for AT791 and E6446, YOYO-1 inhibits DNA- and RNA-induced signaling, but not

imidazoquinoline- or LPS-induced signaling. Similar to these results, Kuznik et al (2011)
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have also recently observed that TLR9 activation by stimulatory DNA can be inhibited by the

DNA-binding dyes Hoechst 34580 and propidium iodide.

Compound localization and accumulation

The concentrations of AT791 and E6446 required to bind to nucleic acids and inhibit
DNA-TLRO interaction in vitro are at least 100x greater than the concentrations required to
inhibit TLR7 or 9 signaling in cells, suggesting these compounds might accumulate in cells.
Direct visualization of AT791 and E6446 in cells by conventional fluorescence microscopy is
hampered by their low excitation wavelength (~310 nm), which does not transmit well
through ordinary microscope glass. We used two methods to circumvent this limitation:
two-photon microscopy, which uses 2x the normal wavelength to excite the fluorescent
molecule, and high-intensity off-peak excitation with a 351 nm UV laser. When HEK cells
were incubated with 1uM AT791 and visualized with two-photon excitation, compound
fluorescence appeared within a few minutes as a punctate pattern in the cell cytoplasm (Fig.
7), and overlapped that of the lysosomal marker Lamp-1 (Supplemental Figure 7A). We
observed a similar cytoplasmic punctate pattern in C33A cells incubated with 1uM AT791
and visualized by high-intensity 351 nm excitation (Supplemental Figure 7B). Comparing the
intracellular fluorescence intensities to a calibration curve generated by spotting different
concentrations of AT791 on a slide, we could estimate intra-vesicle AT791 concentration to
be in the 1 to 2 mM range (Supplemental Figure 7B). These results indicate that AT791 and

E6446 can accumulate several orders of magnitude inside lysosomes.

AT791 and E6446 are typical of “lysosomotropic” compounds in that they are lipophilic and
contain weak base amines. At neutral pH, such compounds are non-polar and can penetrate

lipid membranes, but within low pH vesicles they become protonated and are trapped
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(DeDuve et al., 1974). Capillary electrophoresis showed that AT791 has pKas of 7.9 and 6.1,
and E6446 has pKas of 8.6 and 6.5, indicating they would be more highly protonated in
endolysosomal compartments compared to cytoplasm. We examined the pH-dependent lipid
permeability of these compounds using a Parallel Artificial Membrane Assay (PAMPA)
assay, which consists of two aqueous chambers containing pH7.4, 6.5 or 5.5 buffers,
separated by a hydrophobic layer of L-a-phosphatidylcholine. In an overnight assay, the
compounds readily penetrated the L-a-phosphatidylcholine layer at pH 7.4, but were almost
completely non-permeant at or below pH 6.5 (Table I). We next established a pH gradient
across the PAMPA membrane, adding pH5.5 buffer to one chamber and pH7.4 buffer to the
other. Pilot experiments showed that this pH gradient can be maintained at least overnight.
When 5 mM AT791 or E6446 were added to both chambers, we observed a steady
re-distribution of the compounds into the pH5.5 compartment over 8 hours (Fig. 8). Thus the
ability of these compounds to accumulate in low-pH compartments is an intrinsic chemical
property. We observed that accumulation of these compounds in living cells occurred within
minutes (Fig. 7). This rapid accumulation is presumably due to the very high

surface-to-volume ratio of intracellular vesicles.

If accumulation of these compounds in endolysosomal compartments is necessary for their
activity, they should be ineffective at inhibiting TLR7 or 9 localized elsewhere in the cell.
We tested this idea using a receptor fusion between the TLR9 ectodomain and the TLR4
cytoplasmic domain (9N4C), which localizes to the cell surface and signals in response to
stimulatory DNA (Barton et al., 2006). HEK cells expressing either full-length TLR9 or the
9N4C chimera were stimulated with CpG2006 oligonucleotides. We saw the expected

inhibition of reporter activity by AT791 (1uM) in cells expressing full-length TLR9, but not

in cells expressing 9N4C (Fig 9). Similar results were obtained with E6446 (data not shown).
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In vivo efficacy

AT791 and E6446 are orally bioavailable (AT791, 41%; E6446, 20%) and have high
volumes of distribution in mice (AT791, 12.8 L/kg; E6446, 95.9 L/kg). To test their activity
in vivo, mice were orally dosed with 20mg/kg of AT791 or E6446, and 18 hours later were
challenged with 60 pg CpG1668 oligonucleotide injected subcutaneously. CpG1668-induced
IL-6 production was inhibited approx. 50% by AT791 and almost completely by E6446 (Fig
10A). We took the more active compound, E6446, and tested it in a MRL/Ipr mouse SLE
model. MRL/Ipr females were dosed orally with 20 or 60 mg/kg of E6446 per day, five days
a week, starting at one month of age. Anti-nuclear antibody (ANA) development was
followed by immunofluorescence staining of Hep2 cells with the mouse sera and scoring for
degrees of severity. Sera from untreated mice developed ANA reactivity gradually over the
observation period, culminating in 11 of the 12 animals showing some degree of
ANA-positivity by 18 weeks (Fig. 10B). In contrast, development of ANA was suppressed in
a dose-dependent manner in animals treated with 20 mg/kg and at 60 mg/kg E6446.
Examination of anti-double stranded DNA (dsDNA) titers gave a similar result, with E6446
partially suppressing the development of circulating anti-dsDNA antibodies in a
dose-dependent manner (Fig. 10C). A control immunosuppressing agent cyclophosphamide
(Cytoxan) effectively blocked autoantibody development (Fig. 10D). Although E6446

suppressed ANA development, we saw no suppression of proteinuria (data not shown).

Inhibition of TLR7 and 9 by antimalarials
Hydroxychloroquine (Plaquenil) is prescribed for the treatment of lupus, and both
hydroxychloroguine and its analog chloroquine inhibit TLR7 and 9 signaling (MacFarlane &

Manzel, 1998), results that we confirmed in Figure 3 (right panels) and Table 1. We noticed a
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number of similarities between the antimalarials and our compounds. Chloroquine interacts

with double-stranded DNA (Cohen & Yielding, 1965) and accumulates in acidic

compartments in cells (French et al., 1987). The antimalarials also exhibit a similar pattern of

inhibition to AT791 and E6446: they more potently antagonize TLR7 signaling induced by
RNA than the imidazoquinolines CL-097 or R-848 (Fig. 3, right panels and Table I). We
therefore asked if these compounds might utilize a mechanism of action similar to that of
AT791 and E6446 to inhibit TLR7 and 9 signaling. We observed that the intrinsic
fluorescence of both antimalarials is quenched in the presence of CpG2006, and the data
showed an excellent fit to a one-site binding curve with virtually identical Kds of 57uM +/-
5uM for both compounds (R? >99%) (Supplemental Figure 8). Given that the antimalarials
have ICs values in cell-based assays in the 1 ~ 5uM range, they would need to accumulate
inside cells approximately 10 ~ 20-fold in order to achieve concentrations sufficient to
interact with nucleic acids. In the PAMPA assay (Table 1), both hydroxychloroquine and
chloroquine were permeant at physiological pH, but non-permeant at pH 6.5 and below.
Finally, neither hydroxychloroquine nor chloroquine produced any detectable change in
intracellular pH at 5uM (Fig. 5), similar to the observations of Manzel et al (1999) and
Kuznik et al. (2011). These data suggest that chloroquine and hydroxychloroquine may
inhibit TLR7 and 9 signaling by accumulating inside cells and binding to nucleic acids,
similar to AT791 and E6446, and not by modulation of pH. A similar conclusion was
recently reported by Kuznik et al (2011) based on their studies of the antimalarials

chloroquine and quinacrine.

Discussion
These data indicate that the ability of AT791 and E6446 to antagonize TLR7 and TLR9

signaling depends on two intrinsic properties: (1) their affinity for DNA, and (2)
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accumulation in intracellular acidic compartments. It should be noted that the Kds for the
interaction of these compounds with DNA is in the UM range, which is relatively weak. At
the concentrations used to antagonize TLR7 and 9 in cells (10 ~ 50nM), there should be no
significant interaction with DNA except in the intracellular vesicles where the compounds are
concentrated. This localized action of the compounds may be beneficial, as it would limit

potential off-target liabilities such as mutagenicity.

How does interaction of AT791 or E6446 with DNA inhibit TLR7 or TLR9 activation? As
we observed in vitro, these compounds can interfere with DNA-TLR9 interaction. However,
we found one analog of AT791 that enhanced DNA-TLR9 interaction in vitro, yet inhibited
TLR9 activation in cell-based assays (data not shown), suggesting the involvement of other
mechanisms of inhibition. DNA binding alone is not sufficient to activate TLR9, and certain
DNA conformations and sequences, such as CpG motifs, are required to trigger a signaling
event that is accompanied by a conformational change in TLR9 (Latz et al., 2007). Therefore,
another way in which compounds such as AT791 and E6446 could inhibit TLR7 and 9
signaling is to render nucleic acids non-stimulatory by masking stimulatory sequences and/or

altering their conformation.

AT791 and E6446 share several characteristics with a number of clinically

approved lysosomotropic drugs such as haloperidol, levomepromazine and amantadine. All
of these drugs are lipophilic, contain weak bases, exhibit high volumes of distribution in vivo
and have long elimination half-lives. The accumulation of weak bases inside acidic vesicles
has the potential to neutralize vesicle pH, and indeed chloroquine, methylamine and
ammonium chloride are commonly used as biological reagents for this purpose. However,

modulation of pH does not appear to explain inhibition of TLR7 and 9 signaling either by
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AT791, E6446 or by the antimalarials chloroquine or hydroxychloroquine. First, we failed to
see any significant effect of these compounds on endosome / lysosome pH using pH-sensitive
fluorescent dyes. Strictly speaking, we do not know how the distribution of the TLR7 and 9
receptors overlaps with the dextran-containing, bright vesicles that we were able to visualize
and quantitate. Furthermore, at concentrations higher than those used in the present study,
AT791, E6446, chloroquine and hydroxychloroquine can all alter the fluorescence of both
pH-sensitive and pH-insensitive fluorescent dyes, possibly due to direct molecular

interactions between these molecules, e.g. hydrophobic ring stacking.

A stronger case is made by the distinct patterns of TLR7 antagonism caused by AT791,
E6446, the antimalarials, known pH modulators and the DNA binding dye YOYO-1. These
patterns of antagonism fall into two distinct groups: the known pH modulators antagonize
TLR 7 activation by both RNA and imidazoquinoline ligands more or less equally,

whereas AT791, E6446, the antimalarials, and YOYO-1 are highly selective for RNA versus
the imidazoquinolines. Kuznik et al. (2011) also noted the selective antagonism of nucleic
acid ligands by chloroquine, quinacrine and the DNA-binding dyes propidium iodide and
Hoechst 34580. However, at higher concentrations, AT791, E6446, chloroquine and
hydroxychloroquine can antagonize TLR7 induction by imidazoquinolines, probably because
the accumulation of these weak bases is now sufficient to modulate endosomal pH. The
window of selectivity between antagonizing RNA versus imidazoquinoline induction of
TLR7 is 6~8-fold for chloroquine or hydroxychloroquine, and 20~40-fold for AT791 and
E6446. This greater window of selectivity for AT791 and E6446 is presumably due to their
higher affinity for nucleic acids. In SLE patients treated with daily doses of 200 ~ 400mg
hydroxychloroguine, steady-state concentration of drug in the plasma has been reported to be

in the range of 200 ~ 1000 ng/ml, or 0.4 ~ 2.0 uM (Tett et al., 1989). This is the
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concentration range at which hydroxychloroquine can inhibit TLR7 and 9 in cell culture, but
below the concentration required to alter endosomal pH. Indeed, hydroxychloroguine has
been reported to be toxic in humans at a plasma concentration of 29 uM (Jordan et al, 1999).
Thus, AT791 and E6446 may be considered more optimized versions of Plaquenil,
functioning via the same mechanism of action to suppress TLR7 and 9 signaling, but

providing a greater margin of selectivity.

In the spontaneous MRL/Ipr mouse model of SLE, E6446 suppressed the development of
anti-nuclear and anti-DNA antibodies, but not the development of glomerular nephritis.
These results resemble those obtained with a TLR9” MRL/Ipr mouse (Christensen et al.,
2005). However, the role of TLR9 and TLR7 in the development of murine lupus is complex
and may vary with the mouse model and experimental conditions. It has been reported that in
some models TLR9 knockout can exacerbate lupus nephritis, that ablation of TLR7 is more
effective at ameliorating disease, and that TLR9 modulates TLR7 activity (Wu et al., 2006,
Christensen et al, 2006, Nickerson et al., 2010). A study using an oligonucleotide dual
antagonist of TLR7 and TLR9 also reported efficacy in murine lupus models, showing
reductions in anti-dsDNA titers in NZBXxNZW and MRL models, and some positive impact

on proteinuria and mortality (Barrat et al., 2007, Pawar et al., 2007).

Recently, Franklin et al (2011) have shown that E6446 is effective in preventing
hyper-inflammation and lethality caused by the parasite Plasmodium berghei in a mouse
model of cerebral malaria. Thus these compounds show efficacy in two very different animal
models of disease driven in part by TLR activation. Taken together with the known efficacy
of hydroxychloroguine and other antimalarials in human disease, the data presented here

suggest a common mechanism of action for two structurally diverse families of endosomal
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TLR inhibitors.
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Legendsfor Figures

Figure 1. AT791 and E6446 structures and activities. A, Molecular structures. B,
Suppression of Interleukin-6 production by mouse bone marrow-derived dendritic cells. Cells
were treated with various concentrations of AT791 or E6446 and then stimulated overnight
with the indicated agonists.

Figure 2. I nterleukin-6 production by DNA-antibody complexesis suppressed by AT 791.
A, Anti-DNA antibodies and DNA synergistically stimulate production of IL-6 in mouse

bone marrow-derived dendritic cells Anti-biotin antibody was used as a control. Data
indicates that an optimal stoichiometry is required for efficient induction. B, Stimulation by
DNA-antibody complexes is suppressed by AT791.

Figure 3. Selectivity of TLR inhibitors. RAW 264.7 cells containing an NF-«xB:luciferase
reporter were stimulated with optimal concentrations (approx. ECy) of CpG1668 (DNA),
RNA40 (RNA), CL-097 or LPS in the presence of a range of concentrations of the indicated
inhibitors. After overnight incubation, luciferase activities were measured.

Figure 4. Uptake of OligopDNA — Phycoerythrin complexes by RAW 264.7 cells. DNA-
phycoerythrin complexes are taken up by RAW264.7 cells within 30 minutes when incubated
at 37 °C, but remain on cell surface when incubated at 4 °C. AT791 and E6446, even at a
relatively high concentration (1 uM), have no obvious effect on complex uptake or
localization

Figure 5. Effects of compounds on intracellular pH. Compound concentrations
approximate the 1Cq for inhibition of TLR9 stimulation in RAW264.7 cells. Cells were
pre-loaded with dextrans conjugated to the pH-sensitive dyes FITC and pHrodo and
fluorescence in intracellular vesicles was quantitated by confocal microscopy. Bafilomycin
(BAF), methylamine (MA) and Monensin (MN) cause a significant increase in the
FITC:pHrodo, indicating an increase in pH. In contrast, concentrations of AT791, E6446,
chloroquine (CHL) or hydroxychloroquine (HCQ) sufficient to suppress TLR9 stimulation do
not cause an increase in pH.

Figure6. In vitro and in vivo characterization of AT791 and E6446. A. AT791 and

E6446 suppress TLR9 — DNA interaction in vitro, with an 1Csp in the 1 to 10uM range. B.
Inhibition of TLR9-DNA interaction by AT791 can be relieved in the presence of an excess
of a short competitor oligonucleotide CpG1417, which does not interact with TLR9. C.
Addition of CpG2006 DNA (circles) or SL4 RNA (crosses) causes a quantitative change in
the intrinsic fluorescence of AT791 and E6446, but not of a control compound 2-aminopurine.
Fit to one-site binding curve (Graphpad Prism) gives Kus in the 2 to 5 pM range (n=3), with
R? goodness to fit >99%. D. Excess non-stimulatory oligoGpC2216 can relieve suppression
of IL-6 production by AT791 in living cells (BMDCs).

Figure 7. Two-photon imaging of AT791 in living HEK cells. AT791 (1uM) was added to
cultures of HEK cells and imaged 15 minutes later by two-photon microscopy. AT791 (red)
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appears in a punctate pattern within the cytoplasm. Smad2-GFP is constitutively expressed
and marks the cytoplasm.

Figure 8. pH partitioning of AT791 and E6446. AT791 and E6446 (5uM) were evenly
distributed between chambers containing two different pH buffers and separated by a
hydrophobic barrier. Over the next 8 hours, compounds re-distributed to the low pH
compartment.

Figure 9: AT 791 does not inhibit cell surface-expressed TLR9. A chimera consisting of
the TLR4 cytoplasmic and transmembrane regions and the TLR9 ectodomain is expressed on
the cell surface and induces NF-kxB signaling in response to CpG2006 DNA. Whereas AT791
inhibits activation by the full-length, intracellular TLR9 (left panel), it has no effect on
activation of the cell-surface expressed chimera (right panel).

Figure 10: I n vivo efficacy of AT791. A. short-term induction of serum interleukin-6 in
mice by CpG1668 DNA is effectively suppressed by pre-treatment with 20 mg/kg AT791 or
E6446. Data are representative of two experiments. B. Anti-nuclear antibody (ANA) titers in
18-week old MRL/Ipr mice are suppressed in a dose-dependent manner by E6446, given
starting at week 5. Data representative of two experiments C. Development of anti-dsDNA
antibodies in MRL-Ipr mice is also suppressed by E6446. “pre” are serum samples taken
before dosing at 5 weeks of age, “post” are samples taken after 7 weeks of E6446 dosing.
Post-treatment samples are compared with vehicle control by one-way ANOVA with
Newman-Keuls post-test. ** differs from vehicle with p<0.01, * differs from vehicle with
p<0.05. Data representative of two experiments. D) Controls for experiments shown in
panel C. Hydroxychloroquine (60 mg/kg, 5x per week) had no impact on anti-dsDNA, while
cytoxan (50mg/kg, 1x per 10 days) caused a statistically significant suppression in titers.
Statistical analysis as in C.
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Table 1: Potency of small moleculeinhibitorsin engineered and primary cells

Responding Stimulus Readout | Cso (UM)

Cells AT791 | Ee4ae | HYAroxy-
chloroquine
HEK-TLR9 CpG2006 NF-kB — luc 0.04 0.01 0.08
HEK-TLR7 R848 NF-kB — luc 3.33 1.78 2.78
HEK-TLR4 LPS NF-kB - luc >10 10.58 >30
Mouse spleen CpG1668 IL-6 0.04 0.02 3.1
R848 IL-6 8.0 4.9 >10
LPS IL-6 8.9 N.D. >10
Human PBMC CpG2216 IL-6 0.21 0.23 1.2
a-interferon 0.41 0.09 1.2
CpG2006 IL-6 N.D. 0.28 N.D.

Luciferase reporter lines or primary mouse or human cells were stimulated overnight and
activation assessed by NF-xB-luciferase reporter or cytokine ELISA as described in Materials and
Methods. Results are the mean of 2 to 5 separate determinations. N.D. = not determined.
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Table 2: Effect of pH on permeability of compounds

Per meability (x 10°cm/s)
pH7.4 pH6.5 pH5.5
AT791 58.5 0.1 0.2
E6446 67.4 0.3 04
Hydroxychloroquine 17 0.2 0.0
Chloroquine 195 3.7 14

10uM AT791, 10 uM E6446, 40uM hydroxychloroquine, or 40 uM chloroquine in were
assayed in a Parallel Artificial Membrane Permeation Assay, as described in Materials and
Methods. Data represent the average of three replicates. Permeability was calculated
according to Wohnsland & Faller (2001).
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NF-kB reporter activity

Figure 3.
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Figure 9
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Supplementary Figure 1: Analysis of genes modulated by CpG DNA and/or E6446
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Supplementary Figure 1: Heat map shows increased (red) or decreased (green) expression of genes induced in BMDCs by 250nM CpG2116 in
the presence or absence of the indicated concentrations of E6446 for 4 hours. Data shows three replicates for each condition for 616 probe
sets, representing 461 known genes. Gene expression was analyzed by Affymatrix gene chip. Only genes whose expression was affected by
either CpG1668 or E6446 are shown. Genes are ordered by hierarchical similarity clustering (not shown). Raw data is provided in
Supplementary Data 1. The scale at them left indicates the —fold change in expression.
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Supplementary Figure 2: Effect of compounds on intracellular pH

untreated 10nM bafilomycin

200nM AT791 200nM E6446

Supplementary Figure 2: RAW264.7 cells were pre-loaded for 6 hours with dextrans conjugated to the pH-sensitive dyes FITC (green) and pHrodo (red). Next,
cells were treated with the indicated compounds for one hour and visualized by confocal microscopy. Only bafilomycin caused an increase in pH, as indicated by a
shift to green, caused by increased FITC fluorescence and decreased pHrodo fluorescence.
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Supplementary Figure 3: Effect of AT791 on Class II
antigen presentation in DO11 splenocytes
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Supplementary Figure 3: DO11 mouse splenocytes were cultured with OVA peptide or
protein for 2 days in the presence of the indicated concentrations of AT791. Two days
later proliferation was assayed by ATP generation (ATPLite; Perkin Elmer).
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Supplementary Figure 4: correlation between compound in vitro and cell-based activities
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Supplementary Figure 4: AT791 and other antagonists obtained in the same high-throughput
screen were assayed in the TLR9-DNA interaction assay (in vitro) and in the HEK:TLR9
NF-«kB reporter assay (cell-based). The plot shows the correlation between the in vitro and

cell-based activities.
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Supplementary Figure 5: Intrinsic fluorescence of AT791 and
E6446
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Supplementary Figure 5: Solutions of AT791, E6446 and 2-aminopurine were analyzed for
fluorescence on a fluorescence spectrometer (Hitachi F-2000). The graph shows both the exci-
tation and emission spectra. The spectra of AT791 and E6446 overlap almost completely, with
peak excitation at 312nm and peak emission at 38 1nm. 2-aminopurine was found to have a
fluorescence spectrum very similar to AT791 and E6446, and therefore used as a control in
several experiments.
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Supplementary Figure 6: Quantitation of
AT791 - DNA interaction by equilibrium dialysis
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Supplementary Figure 6: 200nM AT791 was added to both chambers of a plate-based equilibrium dialysis system (Pierce RED).
3x-2006 oligo (72nt; a 3x concatenated version of oligo CpG2006) was added at the indicated concentrations to one of the two
chambers. After incubation for 4 hours at 37 °C, the amount of AT791 in each chamber was quantitated by mass spectrometry and
the percentage of free versus bound compound in the DNA-containing chamber was calculated. The % bound was analyzed by
non-linear regression analysis (GraphPad Prism) to fit to a one-site binding curve. Data shows results from two replicates, line
represents fit to one-site binding curve as generated by Prism.
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Supplementary Figure 7A: Co-localization of AT791 with the lysosomal marker Lamp-1
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Localization of AT791 in HEK cells was visualized as shown in Figure 7, except that these HEK cells also expressed the
lysosomal marker LAMP-1 fused to eGFP. Comparison of LAMP-1 and AT791 shows an overlap. AT791 on a glass slide. This
analysis indicates that AT791 accumulates approximately 1,000-fold inside cells: from 1uM added to the culture media to

500 ~ 2000 uM inside vesicles.
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Supplementary Figure 7B: Quantitation of AT791 accumulation in C33A and CV-1 cells
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AT791 (1uM) was added to cultures of C33A and CV-1 cells and visualized by confocal microscopy using a 351nm laser. Intracellular AT791
concentrations were estimated by comparing fluorescence intensities in intracellular vesicles to a calibration curve generated by spotting
different concentrations of AT791 on a glass slide. This analysis indicates that AT791 accumulates approximately 1,000-fold inside cells: from 1uM
added to the culture media to 500 ~ 2000 uM inside vesicles.
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Supplementary Figure 8: Fluorescence spectroscopic analysis of DNA interaction with
hydroxychloroquine and chloroquine
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Fluorescence of hydroxychloroquine and chloroquine (5 pM each) were quantitated at excitation 330nm and emission 375nm in pH7.2 buffer. CpG2006
oligo DNA was added at a range of concentrations as indicated and the change in intrinsic compound fluorescence was measured. As a control,
2-aminopurine was used, as it has a similar fluorescence spectrum. Non-linear regression analysis showed an excellent fit to a one-site binding curve
with similar Kds of 57uM for both compounds.



Novel small molecule inhibitors of TLR7 and TLR9: mechanism of action and efficacy in vivo

M. Lamphier, W. Zheng, E. Latz, M. Spyvee, H. Hansen, J. Rose, M. Genest, H. Yang, C. Shaffer, Y. Zhao, Y. Shen, C. Liu, D. Liu, T. Mempel, C. Rowbottom, J. Chow, N. Twine, M. Yu, F. Gusovsky, S. Ishizaka
Journal: Molecular Pharmacology

Supplemental Data 1: detailed list of genes analyzed in Supplemental Figure 1

(see Supplemental Figure 1 for legend)

Stimulation Onl T Stimulation and Compound
Probe Set Description oG vs. Medium | 025 uM E6446 vs. Medium 125 UM £6446 vs. Medium CpG + 0.25 UM E6446 vs. Medium G + 1.25 uM E6446 vs. Medium
Fold Change ld Change. ld Change Fold Change (Group.
Row Notes Symbol Entrez Gene Name Location Typels) Drugls) P-value | (s P-Value | (Group Means) | P-Value | (Group Means) | P-Value Means) P-Value Means)
chemokine (C-X-C motif)
1418930 at oxcuo ligand 10 Extracellu MDX-1100 696£.09 886602 117 193601 110 115604 378603 148
radical S-adenos
methionine domain
1436058 at RsaD2 containing Cvtoplasm enzvme 573606 481601 112 428601 113 216602 527801 112
chemokine (C-C motif) “
1421578 at caua ligand & 347607 673601 103 476601 105 270602 120601 113
chemakine (C-C matif)
1419561 at cetsiy/ectsis iigand 3ike 1 4.996-08 923601 101 569603 122 538605 2.496-03 136
interferon-induced
protein with
tetratricopeptide repeats
1449025 at T3 3 Cvtoolasm other 953607 202601 112 225801 111 210802 441602 126
ubiquitin specific
1418191 at Usp1s oeotidase 18 Cvtoolasm oeotidase 520607 251601 117 806602 118 101603 353602 123
interferon-induced
protein wit
tetratricopeptide repeats
1418293 at lzie) 2 Cvtoplasm other 822607 420601 109 475601 109 08603 415602 128
nuclear factor of kappa
light polypeptide gene
enhancer in 8-cells
1448728 2 at | Duolicate Nucleus regulator 100607 655601 103 958601 100 251603 378601 036
1431591 5 at 315607 7.09E01 104 728801 098 30603 130E01 110
myxovirus (influenza
1451905 2 at M1/ virus)resistance 1 Nucleus enzvme 878608 336601 107 360601 110 383600 375602 131
nuclear factor o kappa
light polypeptide gene
enhancer in B-cells transcription
1417483 at Duslicate inhibitor. zeta Nucleus regulator 588E.08 sasE01 101 726801 102 450805 157603 135
interferon stimulated
1419569 a at 15620 exonuclease gene 20kDa | Nucleus enzvme 236E.08 430601 100 8.89€01 100 236602 197601 107
regulator of G-protein
1417601 at RGs1 signaling 1 Plasma Membrane |other 149606 846601 098 7.09E01 103 788603 997602 116
guanylate binding protein
1420549 at Gep2 2. interferon-inducible | Nucleus other 445607 827601 102 379E01 096 135602 969601 100
1450826 a at Saa3 3 uni other 997607 8.90E.02 109 636E.01 095 4.09E.05 552602 117
L1 trap,
1449399 a at s interleukin 1. beta Extracellular 217807 798E.01 102 267601 095 100604 126602 124
25" oligoadenylate
1424339 at onst. sunthetase-like Cvtoolasm enzvme 123606 676602 110 938601 100 320602 476601 105
CD40 molecule, TNF
receptor superfamily
1460415 2 at | Duplicate G coao member 5 Plasma hucDa0 mab) | 4.76E08 936601 100 433601 098 350604 227801 105
1419004 5 at BeLaAL BCL2-related orotein A1_| Cvtoolasm other 260607 166£.01 109 742601 098 688500 155£.03 137
serine (or cysteine)
peptidase inhibitor, clade
1420923 at Seroina3e fincludes| A. member 3G 486608 3s7E01 103 422601 098 342608 01 107
transmembrane
1416111 at o83 D83 molecule Plasma Membrane | receptor 616607 169601 109 739601 102 3.066-05
adalimumab,
etanercept,
infliximab,
cope70,
golimumab,
1419607 at it tumor necrosis factor | Extracellular thalidomide 1.45E.06 850E01 099 6asE.01 097 199€.03 705E.01 102
interferon-induced
1423555 2 at 1R4g orotein a4 Cvtoolasm other 370607 428601 108 571601 105 123602 108 216601 110
chemokine (C-C motif)
1418126 at cas ligand 5 111607 682601 098 395601 09 226602 114 478601 098
€040 molecule, TNF
receptor superfamily
1449473 5 at__|Duolicate D40 Plasma Membrane | receotor hucDao mAb) | 2.64£-06 604E01 097 8.06E.01 102 223604 9.886-02 114
interferon-induced
1421506 5 at | Duolicate orotein 4d-like unknown other 230607 526601 094 8.466-01 099 110603 159601 113
receptor (chemosensory)
1418580 at RTPA protein4__|Plasma. 330606 465602 113 156601 1 278603 700602 112
guanylate binding protein
1434380 at Gep7 7 vioplasm enzvme 473607 128601 108 285601 103 390602 123 556601 039
1449009 at Tatol/Tato2 |1 cell specific GTPase 1_|unknown enzyme 112606 7.246-01 102 260601 106 807603 138 226601 107
poly (ADP-ribose)
polymerase farily,
1426774 at PARP12 member 12 Nucleus other 855606 807602 124 321601 113 675602 127 131601 130
interferon-induced
1425917 at Dudlicate orotein ad-fike unknown other 108E.06 412601 106 626E.01 098 267603 129 238801 112
growth arrest and DNA-
1450971 at Dudlicate damage-inducible. beta _| Cytoplasm other 316807 790801 098 757801 099 132602 137 211801 034
G protein-coupled G-protein coupled
1420591 at GPRBa recentor 84 Plasma Membrane | receotor 6.10£07 513601 095 9.65£.01 100 167603 388601 106
growth arrest and DNA-
1449773 5 at__|Duslicate Gen damae-inducible. beta _|Cutoolasm other 4.046.06 896£.01 099 328601 109 703603 522601 107
interferon regulatory transcription
1417284 3 at IRE7 factor 7 Nucleus requlator 105606 381601 105 419E.01 106 278602 133 8.966-01 101
Iymphocyte antigen 6
1417185 at w63 lincludes othe| complex. locus Plasma 375807 369601 097 843601 101 1a6E.01 112 122601 105
immunity-related GTPase
1417793 at Irgm2 family Mmember2 | cutoplasm enzvme 302606 683601 096 943601 099 286602 3 6.886-01 105
suppressor of cytokine
activating transcription transcription
1449363 at ATFS factor 3 Nucleus regulator 2.466-06 245601 094 9.056-02 113 407603 139 4.44£03 131
guanylate binding protein
1418392 2 at [12) 4 Cvtoplasm enzvme 707807 388601 103 7.96E.01 101 388603 140 65E01 107
interferon induced with
1426276 at 1AL helicase C domain1 | Nucleus enavme 220807 249801 108 673601 098 170803 131 220801 108
interferon activated gene
1421551 5 at 11202 Nucleus other 393607 180£01 111 5.64£01 103 396603 136 852602 108
poly (ADP-ribose)
polymerase famiy,
1451564 at PARP1S member 14 Cvtoolasm other 345606 195€.01 113 139E.01 116 425603 256602 127
interferon gamma
1417141 at gtp i Cytoplasm enzyme 361607 9.436.01 100 595601 102 631602 117 246601 095
1429947 3 at 28p1 2Z.DNA binding protein 1_|cutoplasm other 2.16E.06 233801 094 855€.01 101 508602 115 4.96E01 0.9
Suppressor of cytokine
1455899 x at | Duolicate ocs3 signaling 3 Cvtoolasm ohosohatase 151606 9.46£.01 100 859E.01 102 9.976-04 128601 112
suppressor of cytokine
1416576 at Duplicate ocs3 inaling Cytoplasm ohosphatase 422607 654601 102 520601 103 170604 94901 100
DEXH (Asp-Glu-X-His) box|
1451426 at DHX58 oolvoeptide cvtoplasm enavme 387606 s43€01 105 319E01 108 453802 s82€01 108
caspase 4, apoptost
fated cysteine
1449591 at casea oeptidase cvtoplasm oeptidase 4.096.07 3.60E.01 095 516601 095 373604 379601 0.9
interferon activated gene transeri
1435331 at Dudlicate inclug 04 Nucleus regulator 119E.07 933601 100 282601 093 10402 116 331601 107
eukaryotic translation
ation factor 2-alpha
1422006 at EIRAK kinase 2 Cvtoolasm kinase 482607 653601 101 307601 095 105£.01 108 312601 103
25oligoadenylate
1424775 at onst svnthetase 1. 40/46kDa _| Cytoplasm enzvme 314806 714801 102 237801 109 102602 122 371801 107
helicase with zinc inger
2, transcriptional transcription
1435454 a _at HeZ2 coactivator Nucleus regulator 316606 816E01 102 523801 094 806603 137 156E.01 114
signal transducer and
activator of transcription transcription
1450033 a at__|Duplicate 1 1.91k0a Nucleus regulator 345607 678801 103 175801 106 589603 130 463601 108
signal transducer and
activator of transcription transcription
1420915 at Dudlicate 1 1.91k0a Nucleus regulator 278605 430601 105 447601 107 738603 4 144801 111
chemokine (C-C motif) G-protein coupled _
1427736 a at ceRL2 recentorike 2 Plasma Membrane | receptor 235£.06 211601 108 133601 111 6.06E.04 195€.01 109
immunity-related GTPase
1418825 at IRGM family. M Cvtoolasm other 566607 131601 097 507602 105 512608 119 573601 098
tripartite motif-
1451860 a_at | Duplicate Gene Svr| Trim30a/Trim30d _| containing 30 Cytoplasm other 967607 655602 106 525602 111 217803 136 874803 117
tripartite motif-
1456494 a_at | Duolicate Gene Svr| Trim30a/Trim30d | containing 30 Cvtoplasm other 204606 772601 102 4.08E:01 094 591601 164E01 089
141919 at 14i1/Nup62:il4i1_ interleukin 4 induced 1 _| Cvtoplasm enzvme 210606 142601 107 767601 098 192603 143604 137




Probe Set Description

Stimulation Onh
G vs. Medium

Comy
0.25 ulVI £6446 vs. Medium

Onh
UM £6446 vs. Medium

G +0.25 UM E6446 vs. Medium

Stimulation

Compound
G + 1.25 UM E6446 vs. Medium

signal transducer and
activator of transcription transcription
1450034 _at Duslicate 1 1.91k0a Nucleus regulator 114606 856601 101 671601 098 657603 121 713601 102
interferon gamma
1417202 at fia7 inducible protein 47 | Cvtoolasm other 292608 851601 100 671602 106 121602 115 569602 104
2-5'oligoadenylate
1425065 _at ons2 svnthetase 2, 69/71kDa _|Cvtoplasm enzyme 44807 386601 107 9.946-01 100 107601 3 815601 099
G-protein coupled _
1422953 at FPR2 formul peotide receptor 2 | Plasma Membrane | receptor 4.32606 934601 101 214601 091 651604 783601 098
poly (ADP-ribose)
polymerase farily,
1416897 at PARPS Nucleus other 163606 166601 108 276601 107 874603 120 616602 111
‘tudor domain contar
1426716 at TDRD7 7 Cvtoplasm other 665606 832601 102 955601 100 119601 111 200601 109
sphingomyelin
phosphodiesterase, acid-
1417300 at SMPDL3B like 38 Ex 136607 270601 097 163602 091 439604 317601 108
1452178 at 179605 1.00E+00 100 6.566-01 105 113601 119 302601 110
zinc finger, NFXL-type transcription
1427001 at pANE0Y ontaining 1 Nucleus reaulator 8.796-06 6.896-01 103 739601 103 580602 118 264601 112
C-type lectin domain
1420330 at Duplicate G cLecae family 4, member £ Plasma 297606 652602 115 263601 106 228605 467603 126
C-type lectin domain
1420331 at Dunlicate G LECa family 4. member E Plasma Membrane | other 119606 9.036-01 099 198601 096 496606 6.906-03 125
chemokine (C-X-C moif)
1449195 5 at | Duolicate cLis ligand 16 Ext 910606 4.00E01 104 8.046-01 098 469606 566604 126
(CASP and FADD-like
1449317 at Duplicate Gene Svr| CFLAR apoptosis regulator | Cvtoplasm 363606 261601 092 413602 088 522602 117 636€.01 097
death-domain associated transcription
1419026 at oAxx orotein. Nucleus regulator 147607 7.908-01 101 9.43601 100 106601 111 653601 102
nuclear factor of kappa
light polypeptide gene
enhancer in B-cells transcription
1448306 at Dulicate Gene Syr| NFKBIA inhibitor, aloha Cytoplasm regulator 171606 885601 099 Lade01 093 114604 9.54£01 100
transcription [ arsenic
1448757 at ML leukemia_| Nucleus regulator trioside 352607 8.096:02 107 233601 109 219601 107 250601 105
143617 at Duslicate 0559 20559 | unknown other 211606 919602 108 407601 105 312602 119 345602 108
fascin homolog 1, actin-
bundiing protein
(strongylocentrotus.
1416514 8 at FSCNL ourpuratus) Cutoplasm other 535606 9.496-01 100 367601 093 360602 135 237601 116
RIKEN cDNA 1100001620
1434484 at cene 218609 391601 096 154601 105 423603 120 121603 11
schiafen family member
1451655 at sten13 13 Nucleus enzvme 617807 81601 097 s.46E01 097 146601 110 198601 035
tumor necrosis factor
igand) superfamily,
1422924 at Tofsfo er 9 Plasma Membrane | other 112606 478601 097 691601 103 153603 242601 107
zinc finger with UFMI-
specific peptidase
1436899 at 2Ursp domain unknown other 693608 396603 109 175801 105 167603 115 113602 107
tyrosylprotein
1421733 8 at TesT1 Cutoplasm enavme 555606 533601 097 9.886-01 100 914601 100 733601 102
1416010 a at__| Duplicate £H-domain containing 1_| Cvtoplasm other 102606 304601 104 856601 099 151604 236602 115
interferon-induced
1424617 at 1F35 orotein Nucleus other 356606 557601 104 664601 102 135601 112 561601 097
tripartite motif-
1417961 a_at | Duplicate Gene Syr| Trim30a/Trim30d | containing 30 Cytoplasm other 209606 741601 102 334601 095 7.006-01 294602 084
1437226 x at__| Duolicate Gene S| MARCKSLL MARCKS ke 1 Cutoplasm other 637606 563601 0.97 2.886-01 091 7.986-04 4.74E01 102
chemokine (C-C motif] G-protein coupled
1423466 at ccry receptor 7 Plasma Membrane | receptor 3.906-07 652602 092 248602 093 146602 110 829602 097
epithelial stromal
1454169 a_at__|Duplicate interaction 1 (breast) __|unknown other 535606 146801 093 822601 101 7.696.02 118 s77E01 097
schiafen family member
1427102 at SLENI2L 12-ike unknown enavme 416606 360602 115 669601 104 258601 116 468602 117
transmembrane | abatacept,
1449858 at Dudlicate Gene Svr| CD86 D86 molecule Plasma Membrane | receptor belatacept 742607 130601 107 857601 100 182601 108 299601 103
1448175 at Duslicate Gene Svr| EHD1 EH-domain containing 1_| Cvtoplasm other 9.286-07 7.286-01 103 6.47601 0.98 517605 6.02601 103
CASPS and FADD-like
1425686 _at Duplicate Gene Sur| CFLAR poptosis regulator | Cytoplasm other 122605 7.966-01 102 288601 093 220601 112 818601 101
1422704 at alvcerol kinase Cutoplasm kinase 4.286.06 5.906-01 102 4.02E01 0.9 372603 127 355602 118
phosphoinositide-3-
1421285 at PIK3APL It orotein 1| Cvtoolasm other 536606 643601 105 854601 102 142601 107 201601 107
tumor necrosis factor,
1438855 x at | Duolicate Gene Svr| TNFAIP2 220605 8.466-01 101 9.096-01 101 513604 7.966-02 118
1415922 5 at__|Duslicate kL1 MARCKS-like 1 Cutoplasm other 151604 9.296-01 099 734601 096 366603 7.466-01 0.9
SWAP switching B-cell
1423543 at SWAPTO complex 70kDa subunit | Cvtoplasm other 145607 263601 105 713601 097 436604 120 104601 108
Cbp/p300-interacting
transactivator,
Glu/Asp-rich carbory- transcription
1421267 a_at | Duplicate G ciep: 2 Nucleus regulator 112605 857€01 101 786E.01 098 79901 039 816601 101
interleukin 18 (interferon-
1417932 at 18 factor) 862606 865601 099 603€01 097 303601 109 303601 097
1455581 x at__| Duolicate 0559 20559 | unknown other 296605 5.896-01 104 777601 0.98 163601 116 4.486.01 105
Fc fragment of g6, high
affinity 12, receptor transmembrane
1417876 at FCGRIA (cD64) Plasma Membrane | receptor 116606 620601 101 957601 100 250601 097 819601 100
nuclear factor of kappa
light polypeptide gene
enhancer in B-cells transcription
1449731 5 at | Duolicate Gene Svr| NFKBIA inhibitor, aloha Cytoplasm regulator 229606 631601 097 566601 097 25304 46602 112
intercellular adhesion ransmembrane
1424067 at IcAML molecule 1 Plasma Membrane | receotor 191606 685602 110 225601 107 463605 162601 107
1416011 x at__|Duslicate EH-domain containing 1_| Cvtoplasm other 256607 9.60£-01 100 385601 095 205605 375601 107
chemokine (C-X-C motif)
1418718 at Dudlicate cLis ligand 16 Ext 273605 9.41601 100 573601 09 849604 356601 108
1420499 at GeHl Cutoplasm enzvme 5.476-06 291601 108 4.05E01 106 177602 130 218601 108
lectin, galactoside-
binding, soluble, 3 transmembrane
1448380 at LGALS3BP binding protein Plasma Membrane | receptor 214606 6.766-01 102 682601 098 113601 108 778601 099
tumor necrosis factor,
1416273 at Duslicate Gene Svr| TNFAIP2 Ioh: 2| Bxtracellular soace | other 5.856-07 294601 106 125601 106 1.06E-04 234603 121
tripartite motif containing|
1418077 at Duolicate Gene Svr| TRIM21 2 Nucleus enavme 188607 502601 104 357601 103 161601 106 443604 107
transcription
1417409 at Duplicate Gene Sur| JUN iun proto-oncogene | Nucleus regulator 586606 707601 099 9567601 100 286601 109 483601 103
solute carrer family 15,
1420697 at SLCI5A3 3 Cutoplasm transporter 210606 585601 098 9.966-01 100 120602 137 486602 109
DNA-damage regulated
1424524 at DRAML autoohaey modulator 1 _| Cvtoolasm other 176606 300601 096 7.096-01 096 6.446-05 149 22601 107
tripartite motif conaining|
1448940 at Duplicate Gene Sur| TRIM21 2 Nucleus enzvme 196605 728601 097 9.42601 100 8.986-01 099 931601 099
Epstein-Barr virus
1449222 at €813 induced 3 Extracellular 179606 342601 098 292601 096 437603 121 721601 099
epithelial stromal
1452087 at Dudlicate interaction 1 (breast) __|unknown other 48005 233601 091 504602 090 755602 109 550601 09
1450165 at sifn2 schiafen 2 Cutoplasm other 574607 9.12601 100 8.186-01 0.99 284603 136 143601 095
bone marrow stromal cell
1424921 at BsT2 antigen 2 Plasma Membrane | other 797605 478601 093 352601 094 324601 107 628601 103
5'-nucleotidase, cytosolic
1451050 at NTSC3A ina Cvtoplasm shosohatase 530605 898E.01 099 612601 097 128801 107 120801 109
TRAF-type zinc finger
1428346 at TRAFD1 1 |unknown other 731606 458601 104 750601 102 977602 110 227601 106
adenosine deaminase,
1425405 a_at ADAR RNA-specific Nucleus enayme 108607 552601 103 817601 101 781602 110 635601 102
nicotinamide
phosphoribosyltransferas
1417190 at NAMPT e Ext 381607 655601 101 854602 105 170603 113 127602 110
1420888 at BCL2UL BCL2 ke 1 Cutoplasm other 142606 621601 102 7.72601 0.99 323601 0.95 514602 091
v-ets erythroblastosis
virus E26 oncogene transcription
1416268 at £152 homolog 2 (avian) Nucleus requlator 823606 303601 094 151601 087 273602 119 602601 103
Glu/Asp-rich carbory- transcription
1452207 at Duplicate ITED: i 2 Nucleus regulator 378607 572601 098 231601 097 216601 097 847601 101
transmembrane | abatacept,
1420404 at Dudlcate G 086 D85 molecule Plasma Membrane | receptor belataceot 149605 199601 108 569601 097 163601 112 883601 101
transcription
1418635 at Duolicate Gene Svr|ETV3 ets variant 3 Nucleus requlator 292607 294602 109 105601 110 32604 126 523603 111
dual specificity
1418401 2 at DusP16 ohosphatase 16 Nucleus ohosphatase 867606 9.486-01 100 718601 103 5.43603 129 812602 113
transcription
1448694, at Duslicate Gene Svr|JUN iun oroto-oncosene | Nucleus requlator 6.446-07 376601 096 931601 101 857601 099 594602 109
torsin A interacting
1448958 at Dulicate Gene Svr| TOR1AIP2 orotein 2 Cytoplasm other 119606 9.076-01 100 750602 092 185601 104 96901 100
transcription
1418637 at Dudlicate Gene Svr|ETV3 ets variant 3 Nucleus regulator 9.94£.06 409601 096 437601 096 366602 123 673602 115
polyribonucleotide
1452676 a at PNPTL nucleatidvitransferase 1_|Cytoplasm enzvme 338606 273801 095 619E.01 103 552601 108 854601 101
(CASP8 and FADD-like
1424996 at Duslicate Gene Svr| CFLAR apootosis regulator | Cvtoplasm other 319607 672601 096 3.066-01 095 359602 113 526601 103
signal transducing
1421098 at sTAPL adaotor family member 1 | Cvtoplasm other 860606 426601 104 773601 098 142602 123 192601 109
transcription
1418133 at BcL3 B-cell CLU/lvmohoma 3| Nucleus reaulator 477606 535601 102 420601 103 402604 11601 111
1435458 at Duslicate Gene Svr| PIML oim-1 oncogene Cutoplasm kinase 360607 9.486-01 100 6.296-01 101 46360 1.896-02 109
nuclear factor of kappa
light polypeptide gene
enhancer in B-cells 2 transcription
1425902 a_at NFKB2 (049/0100) Nucleus regulator 587606 8.086-01 101 759601 098 249604 477602 112
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e tmey R
suasous ot e eceptor1 | pasma Merbrane | recepor ssoe06 2asen 0se sss0n oo assen 100 2o 107
roteinphesphatsse T
saaes2s ot prpinisn | rauiston sobumt 158 _|cvomasm _|ther 270 ssecon 0se ssieon 0se L3eon 10 azor 0se
1aasass ot hex inase | Cuoniasm inase bt orsen soscn 0% rase2 ™ 330008 100
1435415 x at Duplicate KSLL MARCKS-like 1 Cvtoplasm other 5.61E-07 3.92€-01 104 9.37€-01 1.01 5.20-05 1.07
orsin A reracing
116116 ot |oustcae Gene su|Tor1ap2 in? cuoolasm_|oer 27re06 sne 10 sszen 0% 1o 106 s 101
‘membrane-spanning 4-
o, bty A
wzsaer ot |oustcne dmemberab lasma Membeane ter o166 asacor 108 a0 052 sosen 100 2o 053
myristoylated alanine-
oot inase ¢
watsorz ot |oustcme ’ ovsate lasma Membeane ter ssoe sue0 ™ ssieon 1 2201 11 ssicn 130
myristoylated alanine-
oot inase ¢
watsor ot |oustcne ’ obsrate lasma Membeane ter asse0r sz 10 o101 0% 230603 108 sue0 106
sependent inase
121675 5 ot |oustcne it A a71 Coty_|Nucies insse rsae.06 2001 0 L0601 oot 261602 11 102 0ss
pellino E3 ubiquitin
w737 st |ovsicae Gene sl ot gase 1 vtz |enmyme asaeo a0 1 210601 108 2100 110 Luaeon 106
Lissez7 x 3t |unlcae Gene SuMARCELT [wRCHSHike 1 Cuoolaim ™ Jaer 27506 So0E.01 Tor Taiton 0% o FE Sost.01 ior
116239 ot a1 e cuopism___|enme sneor P 108 rsscon 10 ssc0s 11 1ise0s 100
Sl specity
1448830 _at DUSP1 ohosphatase 1 Nucleus ohosohatase 1.10E-05 6.85€-03 0.89 5.02€-03 083 6.09E-03 124 7.65€-03 0.80
fludarabine
1426638  3t_|uicae Gene su|ocK insze | Nuteus insze asee0s sz 0se sssen oo asieor 0ss 2sse0n 0s0
115315 ot s s exracellarsoace ater 155605 23ie01 ™ suseon 0s L0560 1 sz 103
1a1oa83 st___|unlcte Gene s caan 5o reacters lasma Membrane | rceoter 232605 sz 105 sszeon o0 2ssc01 110 st 0se
lea factor o e
light polypeptide gene
enhancerm <ol carscrion
w1843 o ior epston | Nociews et L0605 153 102 265601 0% sasen 130601 1
inducible T-cell co-
sz w coss imistorzane___|pasmo vembrane [othr 1s2e0n ssseon 105 ameor 0ss souc0s 150 1near 110
Sl spefity
1450698_at DUSP2 ohosphatase 2 Nucleus ohosohatase 3.65€-08 1.66E-02 095 9.54E-01 1.00 8.71E-04 146 3.26€-03 1.09
o135 ot e g sse05 ssoeon 108 216601 110 sssc0n 12001 1
e, ubtomiy A
1424754 _at MS4A7 mber 7 unknown other 3.80E-05 4.71E-01 1.07 3.52€-01 1.06 5.83E-01 3.036-01 107
les26rs s 3 [Dopicewe ot oo i 158 oo cer Y Soscor oo hcor oo Tt 00 Toicor 15
tea rece
subfamily 4, group A, ligand-dependent
116505 ot waaar mer 1 uceus e recestor s70c05 L1001 110 e 106 L1603 131 Toscos 11
embrane A &
domains, subfamily A,
150291 5 at__|oustcre Judes | member 25 lasma Membrane | ater ssec06 soscon 100 aseor 057 soe0 i s 12
ecloral T et
121392 0 ancs cominint3 Cuooiasm|ennme 122605 sareon 050 ssaen 10 rereos 1 13601 107
pellino €3 ubiquitin
117372 0 3t_|umicae Gene s et iasses cvoplasm___|eneyme 2605 sssen 100 o0 052 Loy 108 rese0n 103
ubiquitin-like modifier
1426971 _at Duplicate Gene Svr| UBA7 activating enzvme 7 Cvtoplasm enzvme 1.75€-06 3.40E-01 093 3.71E-01 093 6.55E-01 1.04 1.28E-01 1.04
Lisecss st | buplcae Cene Su[FTNKT etanolarine kngse T Cuoplasm ™~ nase Tistor Sast o o5 Sorton 0% Frey oo EYny ios
ller cell lectin-like
receptor subfamily K, transmembrane
w5055 o wic H tssms Membeane | rcepter Lazeos srseon o5 sa001 108 azseor 104 ssieon 0se
(orocesine, o-
deaza-9-(3-
i nclecice et
1455299 0 at__|ouslcate Gene sul e Nucius ennme cuarine aszeor asseor 05 sze0n 100 a5z 10 ssien 100
saz1e5t | oupicse Gene sl 2 e 120605 sz 100 soon 0se 1w o7 sase00 0se
Cye ecin domain et
22013 st__|ounicte ene s ceca o . member A __|pasma Mermbrane | recetor 152605 st 108 asseor 057 1eon 116 soreor 0ss
a5 it proen erion
w171 ot swe tsse 2 Nuciews renute o566 asoe2 ost aseeor o5 s78E03 16 Lo 0ss
‘membrane-associated
vazsoas st |ounlcste ’ e tnger (CoHCRS_|Cuopism | eneme Lssc0r P 0ss sstcon 0s0 anseos 106 aoseor 101
ammemirane proin
1425603 _at [ TMEM176A 176A unknown other 2.22€-05 1.036-01 1.07 7.05€-01 099 5.93E-04 141 1.86€-01 1.09
opioid growth factor enkephalin,
122512 2 st | umicae Gene s ocsn eceotr tssma Membeane | ter metsoning_| 37605 sue0n ose sooen 1 sz 107 saseon 100
Litrszs s | blcae Gene sulpieX edarin Cooolam - Jater Tiseos s3ic01 Tor 255601 Toe Y7608 130 a0z i
phospholipid scramblase
153181 ot | ulcse Gene supiscra H tssma Merbrane enyme 360606 170 10 270 108 s 1 226603 1
amserion
1415899 at JUNB iun B Nucleus regulator 1.35€-05 2.43E-01 093 3.67E-01 093 9.39E-05 7.61E-01 1.01
FrETI— e \imsze 1| Cvioiss—Jinase Sortoe Frny T ey o proasy 100 Srstor i
e pime repir
1450672_a_at | TREX1 exonuclease 1 Nucleus enzvme 2.12€-05 7.09E-01 098 9.40E-01 1.00 1.26E-02 120 3.42-01 0.95
isopentenyl-diphosphate
151122 | oustcte Gene suion et somerase 1 |Guooasm _|enume 20605 sz 110 3770 15 1s0c03 1 1670 151
ot metiransfee
uasi062 s |oustcae Gene s sz scoun ennme 101605 sosen 10 smeo 0 aoreon 100 ro0e 1
ubiquitin-like modifier
26570 st |pupicme scivatingemsvme 7| cutoptssm | neyme 116605 10 0 a0 0 sz 058 236601 103
nuclear factor of kappa
light polypeptide gene
coancer <ol wanscipton
1020088 | ouslcate Gene su|reein fiton soha Cuoolasm | resier oner ssaen 100 266601 057 ssre0s rose2 107
22059 5 ot |puptcme " s ierorotein 114 - 15605 ssseon 100 e 0se 1oy 109 10 0se
hospholpi scamiiase
1026577 5 2t |oustcate Gene sulpiscrs : lasma Membrane | ennme 125605 smeon 10 ssicon 102 soseon 105 sascon 100
Jisssst - |bucme o e e 158w cner Tatos Toiton o5 Freny Toe Y i Frny F¥7]
operonie damtase 7
17153 2t |oustcne Cuooasm|enmume 272e06 ssicon o0 sz 102 ssicos 15 rsie02 107
cytoplasmic
ovadenton lement
w0618 ot coena g orteind " |pasma Merrane [ther srieos seacn 105 aneor 0 Lese01 120 152601 120
superoxide dismutase 2,
10,5 st |oupicte cuopism__|encme soicar 2socon 10 amseon 108 126 soicar 107
fecin gaiactode
121217 5 Lo i solule. 5 asieos a0 105 25001 108 arseon 2sicon 103
AR marscing
w2769 o o1 otint Nuciews aher sese0 aoeor 10 230601 0% 103605 ssicon 101




e st vecripion e e o i i
e e
‘membrane-spanning 4-
‘membrane-spanning 4-
sprouty-related, EVH1
Fts) methyltransferase
CCAAT/enhancer binding transcription
ubiquitin specific
1448436_a_at IRF1 factor Nucleus regulator 6.65E-07 8.87E-01 1.00 1.36E-02 1.09 5.89E-02 1.08 3.71E-02 1.04
‘phosphatidylglycerophos.
C-type lectin domain
1427874 _at Dulicate 14 ring finger protein 114 Extracellular Space | other 1.326-07 9.21E-01 1.00 2.27€-01 0.97 1.47E-01 1.09 9.22E-01 1.01
1428572 _at BASP1 signal protein 1 Nucleus regulator 1.77€-05 2.44E-01 1.04 3.71E-02 1.07 1.11E-03 1.26 2.94E-03 114
-
1418536_at Dublicate HLA-B complex. class |. B Plasma Membrane | receptor 2.43E-05 8.98E-01 1.01 8.19E-01 0.99 1.64E-02 1.20 6.38E-01 1.02
I
‘myristoylated alanine-
C-type lectin domain transmembrane
1454046_x_at Dublicate 1 Cvtoplasm enzvme 1.06E-05 1.63E-01 0.95 8.90E-01 1.01 4.48E-01 1.02 4.91E-01 1.02
phosphate,
rich protein kinase C
deaza-9-(3-
e e ey
interferon regulatory transcription:
transcription factor, ATF- transcription
1418154 _at N4BP1 NEDDA binding protein 1 | Cvtoplasm other 2.72E-05 7.36E-01 0.99 5.57€-01 0.97 1.13€-02 122 2.39E-01 1.06
.
1451593 _at. Dublicate Gene Svr| HLA-B complex. class |. B Plasma Membrane | receptor 4.26E-06 1.89E-02 1.07 2.41E-02 1.07 3.43E-03 131 7.29€-03 111
oo
receptor, subfamily B,
1454045_a_at Dublicate 1 Cvtoplasm enzvme 1.76E-06 1.026-01 0.96 4.79E-02 0.96 3.58E-01 1.04 9.48E-01 1.00
tripartite motif containing,
ks rieonsos
1448106_at NECAP1 associated 1 Plasma Membrane | other 9.21E-06 3.51E-01 1.03 6.88E-01 0.98 2.63E-02 1.10 3.036-01 1.04
signal peptide peptidase
1423160_at Dublicate Gene Svr| SPRED1 1 Plasma Membrane | other 5.00E-05 7.19E-01 0.98 5.46E-01 0.96 4.31E-01 1.06 8.57E-01 099
N
a
UDP-glucose ceramide butyldeoxynoji
vt e
hydrolase (conjugase,
folylpolygammaglutamyl
o
1452117 a at FYN binding protein Nucleus other 3.46E-07 1.76E-01 1.06 3.82E-01 0.98 3.99E-04 132 3.14E-03 113
1450506_a_at AEN Nucleus enzvme 1.27€-05 9.60E-01 1.00 4.84E-01 1.06 9.81E-02 1.10 8.40E-02 1.09
s o
‘myristoylated alanine-
tripartite motif containing transcription:
1423392 _at Dublicate Gene Svr| CLIC4 channel 4. Plasma Membrane |ion channel 2.46E-06 8.06E-01 1.01 1.43€-01 0.95 5.12E-01 1.03 2.41E-02 0.96
sosondowah ankyrin
P
isopentenyl-diphosphate
1423804_a_at Dunlicate Gene Svr|IDI1 delta isomerase 1 Cvtoplasm enzvme 8.02E-05 9.52E-02 112 1.18E-02 130 1.62E-02 135 1.60E-02 1.50
chemokine (C-C motif) maraviroc,
coiled-coil domain
(copper transporters),
related RAS viral (r-ras)
1417398 _at Dublicate 2 Plasma 1.87€-04 3.96E-01 0.95 7.92E-01 0.97 7.69E-01 1.02 2.03E-01 091
C-type lectin domain
related RAS viral (r-ras)




I Stimulation and Compound
Probe Set Description G vs. Medium 0.25 uM E6446 vs. Medium 1.25 UM E6436 vs. Medium +0.25 uM E6446 vs. Medium G +1.25 UM E6446 vs. Medium
enprofylline,
nitroglycerin,
arofylline,
tetomilast, L
869208,
ibudilast,
anagrelide,
cilomilast,
milinone,
rolipram,
dipyridamole,
1-826,141,
roflumilast,
tolbutamide,
papaverine,
theophyline,
1422473 at Dudlicate i Cutoplasm enavme caffeine 146605 931601 101 632601 099 174603 162601 105
phosphomevalonate
1427893 a at MV kinase Cytoplasm kinase 216804 s58E.01 103 922602 107 150804 125 725802 112
dependent) 2,
methenyltetrahydrofolate
1419250 at MITHEDZ Cytoplasm enavme 105605 764601 102 847602 093 158601 109 147601 091
C-type lectin domain transmembrane _
1419477 at cLecan family 2. memberD | Plasma Membrane | receptor 531603 279601 085 614601 097 219603 497601 105
family with sequence
1422567 at FAM129A similarity 129, member A | Cvtoplasm other 742606 719601 099 115601 090 7.886-01 102 150601 094
tripartite motif containing| transcription
1419879 5 at | Duolicate Gene Sur| TRIM2S 2 Cytoplasm regulator 138605 910601 100 754601 101 328601 103 211601 105
transmembrane
1417268 at cp1a D14 molecule Plasma 366606 7.086-01 099 615601 099 39304 131 46801 103
transmembrane protein
1425025 at TMEM106A 1068 unknown other 154604 40401 107 463601 105 8.466-01 101 825601 101
chaperonin containing
1449645 5 at cer3 TCPL subunit 3 (zammal | Cvtoolasm other 412605 9.446-01 100 6.496-01 098 144601 108 748601 100
testis derived transcript
1460378 3 at | Duolicate Gene Sur| TES (3 LM domains) Plasma Membrane | ther 414804 579601 096 592601 095 289601 109 637601 09
1422621 at Duslicate RAN 2 [Nucleus enzvme 837605 867601 101 7.996-01 098 440601 107 137601 114
thymocyte selection
associated family
1427041 at THEMIS2 member 2 unknown other 7.906-06 412601 097 348601 095 249602 112 553601 102
translation machinery
16 homolog
1423289 a at TvALe s, cerevisiael unknown other 1.896-05 138601 106 352601 097 534602 113 9.28601 100
ethoxyzolamid
ide,
methazolamid
e, diazoxide,
hydrochiorothi
azide,
trichloromethi
azide,
dorzolamide,
chiorothiazide,
dorzolamideti
brinzolamide,
quinethazone,
nathiazide,
sufacetamide,
1448752 at 2 i | cytoplasm enayme topiramate 111605 955602 091 469E:02 095 388603 125 173601 098
transmembrane protein
1436337 at TMEM243 243, mitochondial unknown other 260603 321601 087 764601 105 504601 109 579601 094
1448748 at Duslicate Gene Svr| PLEK oleckstrin Cutoplasm other 160610 863601 100 361601 101 1.00E-05 121 220602 110
1450690 at Dudlicate RAN 2 [Nudeus enzvme 695604 59901 104 618601 104 786602 121 717602 122
pyrophosphatase.
1416939 at PPAL linorganic) 1 Cvtoplasm enavme 164605 876601 101 681601 099 11601 106 110601 106
chromosome 19 open
1424424 3 at 19012 reading frame 12 unknown other 713605 279601 096 911601 101 821601 101 382602 091
oxidative stress induced
growth inhibitor family
1424289 at 056N 02 unknown other 228605 268601 096 848601 099 295602 114 377601 105
mobilty grouy
nucleosomal binding
1431777 8 at Hmgn3 in3 Nucleus other 395604 100601 094 247601 094 246602 113 612602 111
chioride intracellular
1438606 2 at | Duolicate clica channel 4 Plasma Membrane ion channel 124605 371601 097 6.406-01 099 197601 107 201602 108
histocompatibility 2, T
1449875 5 at H2TY region locus 9 unknown other 358605 410601 097 612601 103 33601 036 830601 039
receptor-interacting
1450173 at RIPK2 i kinase 2 Plasma. 933605 912601 100 482601 108 3s5E.01 108 619801 038
1431646 a at STX6 svntaxin 6 Cutoplasm transoorter 244606 5.866-01 102 6.106-01 0.9 328602 108 559601 104
3-hydroxy-3-
methylglutaryl-CoA
1433446 at HMGCS1 svnthase 1 (soluble) | Cvtoolasm enavme 597606 251603 117 260603 134 345604
aldesleuin,
interleukin 2 receptor, transmembrane | denileukin
1416296 at 128G gamma Plasma. diftitox 314605 595601 102 939601 100 385603 126 423601 103
myeloid differentiation
1419272 at mYDs8 88 |Plasma 582605 866601 101 574601 103 886602 113 110601 111
ntraflagellar transpor
homolog
1418929 at 1FT57 (ct Cutoplasm other 584606 754601 099 403601 098 278603 12 530602 107
enprofyliine,
dyphyline
nitroglycerin,
arofylline,
tetomilast, L
869208,
ibudilast,
aminophylline,
anagrelide,
cilomilast,
milinone,
rolipram,
dipyridamole,
1-826,141,
Kketotifen,
roflumilast,
tolbutamide,
paverine,
theophyline,
phosphodiesterase 48, pentoxifyline,
1422474 at Duplicate Cytoplasm enzvme feine 378605 732601 098 382601 103 100603 341801 108
1451458 at TMEM2 orotein 2 |unknown other 149603 287601 090 455601 093 146601 085 603601 095
Rab interacting
1423134 at RILPL2 Ivsosomal protein-fike 2_|unknown other 7.596-05 286601 105 110601 108 406602 114 9.098:02 109
chemokine (C-C motif) maraviroc,
receptor 5 G-protein coupled |vicriviroc, SCH
1422260 x at | Duslicate G« cere Plasma Membrane | receptor 351125 712605 894602 093 839601 101 678601 102 433601 0.9
methenytetrahydrofolate
synthetase (5-
rmyltetrahydrofolate
1460257 3 at MTHES cvclo-ligase) Cvtoplasm enavme 105604 28601 103 854601 100 467602 116 280602 108
1427334 5 at KIAALS5T KIAALSS1 unknown other 312605 8.866-01 099 991601 100 984603 118 8.66E:02 108
chemokine (C-C motif]
1448898 at celg ligand 9 186603 814601 098 9.406-01 099 120601 119 5.806-01 104




Probe Set Description

Stimulation Onh
G vs. Medium

regulatory factorX, 5
(influences HLA class Il

transcription
regulator

Comy
0.25 ulVI £6446 vs. Medium

Stimulation ar

G +0.25 UM E6446 vs. Medium

Compound
‘E“ + 125 uM E6446 vs. Medium

1423103 at REXS exoression! Nucleus ula 623606 235801 097 730801 098 343603 113 70801 101
i
1426324 at Dudlicate HAB comlex. class 1. B Plasma Membrane | receptor 107€.05 476601 103 9.79E.01 100 318603 127 847602 107
transmembrane
1419132 at TiR2 tollike receotor 2 Plasma Membrane | receotor 5.44£.05 198E.01 106 9.84£.01 100 868£.05 9.47602 107
signal peptide peptidase
1452225 at Duplicate Gene Svi|SPPL2A like 20 lasma Membrane | peptidase 651606 Base01 100 313601 103 231601 106 318602 111
Nalphal-
acetyltransferase 20,
1418204 ot Nan20 N Cvtoplasm 423605 7aae01 099 462601 101 618E01 098 108£.01 103
inhibitor of growth transcription
1419111 at G2 family. member 2 Nucleus regulator 891E05 377801 102 a71E01 103 s.aaE.01 039 308E.01 108
1434547 at cpo o 107605 6.49E.01 098 7.60£.02 091 4.08E01 096 830£01 101
chemokine (C-C moti] maraviroc,
receptor G-protein coupledvicrivroc, SCH
1424727 at Duslicate r Plasma Membrane | receotor 351125 835605 541601 098 462602 094 47901 098 430601 097
cytochrome PAS0, family
51, subfamily A,
1450646 at cypsia1 oolvoestide Cvtoolasm enzvme itraconazole 863605 371601 105 140602 123 147603 138 130603 140
1416401 at cos2 082 molecule Plasma Membrane |other 768606 576601 08 809E01 098 51803 12 ssae01 099
transcription
1419537 at TreC transcriotion factor EC | Nucleus regulator 107605 565E.01 097 405E.02 050 a25E.08 133 110801 109
SAM domain and HD
1418131 at SAMHD1 domain 1 Nucleus enzvme 250606 350601 098 410601 098 113602 093 500601 098
phosphoprotein enriched
1416407 at PEALS in astrocutes Cvtoolasm transoorter 242605 665601 102 9.65£.01 100 595603 123 448602 113
testis derived transcript
1424246 2 at__|Duolicate Gene Svr|TES (3UM domains) Plasma Membrane |other 233605 932601 100 872601 100 610£03 113 7.08£01 101
RAS p21 protein activator
1417333 at RasAd 4 Cvtoplasm other 18804 70001 102 37001 106 saaE02 119 143601 110
homocysteine-inducible,
endoplasmic reticulum
stress-inducible,
ubiquitn-ike domain
1435626 a at HERPUD1 Cvtoplasm other 543606 7.89€.01 101 275801 095 182E.04 131 143801 103
NLR famil, pyrin domain
1425012 at NLRP3 containing 3 Cvtoolasm other 250604 327601 106 452601 106 179602 122 212601 108
YTH domain family,
1437102 at YTHDFL member 1 unknown other 172608 27901 094 721801 099 34601 105 273801 097
expressed sequence
1434372 at AW112010 AW112010 unknown other 190804 890E02 096 9.4aE.01 100 6.56E.02 111 713602 105
ranscription
1452214 at sk SK-ike oncosene Nucleus requlator 217605 735601 099 293601 096 345602 117 143601 108
1451780 at BLNK B-cell linker Cvtonlasm other 1.40E05 230601 096 6.46E.01 097 26601 100 307E01 103
makorin ing finger
1434853 x at MKRNL orotein 1 unknown other 934605 050 480601 097 865601 101 9.19£.02 093 582601 103
glucosaminyl (N-acetyl)
transferase 2, ranching
1425503 at Gent2 enzvme (1 blood zroup) | Cytoplasm enzvme 100603 050 872601 101 593601 096 850601 102 555601 105
Rho GTPase activating
1436097 x at__|Duolicate Gene Svr| ARHGAPS orotein 9 Cvtoolasm other 476E05 050 a35E01 097 839E.01 099 201E01 093 227601 092
N
acetyigalactosaminidase,
1449043 at NAGA aloha- Cvtoolasm navme 120E04 050 382601 097 152601 094 8.10E02 092 140E.02 050
transmembrane
1416683 ot PLXNG. plexin 82 Plasma Membrane | receptor 286604 050 89301 099 81601 098 605E01 097 9.26£.01 101
cytochrome ¢ oxdase
subunit Vila polypeptide
1421772 2 at__|buslicate ox7A2L 2like Cvtoplasm enzyme 113606 050 18001 100 33301 100 371601 036 851601 100
hibitor of DNA binding
2, dominant negative transcription
1453596 at 02 helixcloop-helix protein | Nucleus regulator 241603 050 9.60E.01 099 7.68E.01 105 1.79E.01 117 602601 106
signal-induced
1416206 at siPAL oroliferation-associated 1| Cvtoplasm other 205E.04 050 740801 101 7.60E.01 098 1.48E.01 093 957€01 100
centrosomal protein
1417840 ot cero 1902 Cvtoplasm other 108604 050 217601 095 36801 096 12001 050 519601 097
sphingosine-1-phosphate
1450015 x at__|Duplcate Gene Svr|sGpe1 ohosphatase 1 Cvtoplasm shosphatase 504605 050 07601 094 147601 094 45602 050 953601 100
phosphaticylinostol-5-
phosphate d-kinase, type
1449404 ot PIPAKOA I alpha Cvtoplasm inase 750605 050 720602 096 167601 093 162602 092 338601 097
suppressor of variegation
420 homolog 2
1424059 ot SUva20H2 (Drosophila) Nucleus enzyme 14004 050 957601 100 84201 101 296601 095 330601 108
rogdi homolog
1451421 o at ROGDI (Drosophila) unknown other 478805 049 126601 093 595€.01 098 779801 101 323801 034
1433756 ot 510087 5100P binding protein | Nucleus other 526604 0.9 754501 097 985601 100 27601 106 5.466.02 113
metastasis associated 1
1451352 s at | Duslcate family, member Nucleus other 291605 049 97001 100 143601 095 25303 087 320002 092
transmembrane 6
1451353 at Dudlicate Gene Sur| TMGSF1 Plasma 5.76E.06 0.9 105E.01 096 983601 100 182E.02 094 290E01 097
1427368 x at fes feline sarcoma oncogene | Cytoplasm inase 114605 049 9.40601 100 605E01 100 296601 097 182601 108
serine/threonine kinase
1017751 at stiao Cvtoplasm kinase 320805 049 a17E01 08 171801 097 279602 0% 217602 09
doviinib,
tandutini,
4,
i
fms-related tyrosine
1419538 at 13 kinase 3 Plasma Membrane |kinase cop a1251 328605 0.9 635E.01 099 712601 098 361601 097 401801 102
interferon
alfacon-1, PE
23, interferon
1ENAZ,
interferon alfa-
2bjibaviri,
pegintron,
interferon (alpha, beta
1427691 a at 1NARY and omea) receptor 2_|Plasma Membrane | receptor 1 109E05 049 4.09E.01 108 a8sE01 102 188601 104 717602 106
interf
1422476 at 1R30 inducible orotein 30 | cutoplasm enzvme 661E.05 0.9 716801 099 822601 100 320801 102 306E.01 097
1422044 at 11Gas tegrin, alpha & Plasma Membrane | receptor 82804 049 614E01 096 250601 090 111801 085 362601 093
1424829 at ToraA torsin family 4, member A|unknown other 626605 049 922602 093 927601 100 641601 038 921601 100
SAM and SH3 domain
1427007 at SASH3 containing 3 Cvtoolasm other 186£.05 0.9 562601 102 242601 106 953601 100 280£01 108
Taxt (numan T-cell
leukernia virus type 1) transcription
1424169 at Taxiep3 binding orotein 3 Cvtoolasm regulator 172605 0.9 228801 108 137601 106 7.60E.01 099 212601 108
578 and CNC homology,
1, basic leucine zipper transcription
1449311 at BACH1 transcriotion factor 1| Nucleus regulator 9.46E.04 0.9 992601 100 203601 038 726802 079 33602 076
cytochrome c oxidase
subunit Vi polypeptide
1432263 a at__|Duslicate Gene S| cOX7A2L 2like Cvtoolasm enzvme 283605 0.9 5.68£01 102 369E01 102 277801 095 441601 098
family with sequence
1426812 3 at FAM129B similarity 129, member B |Cutoplasm other 196£.05 0.9 812601 101 693€01 098 1.64E01 094 657E01 098
carcinoembryonic antigen
related cell adhesion
1422123 5 at | Duslicate Gene 1 1 Plasma Membrane |other 153603 0.9 581602 105 530£01 098 4.68£.02 093 a.45£.03 091
G2 ganglioside
1416188 ot Gmaa activator Crtoplasm enzyme 148602 049 713801 093 812601 095 84901 097 456601 087
colony stimulating factor sunitinb,
1423593 2 at__|Duplicate Gene S| CSFIR 1 receto Plasma Membrane |kinase pazopan 832605 0.9 928801 101 596E.01 108 929601 100 9.50E.01 100
1455990 at Dublicate Gene Sur|KIF23 nesin family member 23] cutool other 374E.05 0.9 a10E01 098 7.96E.01 101 65801 099 236601 104
\-myb myeloblastosis
viral oncogene homolog transcription
1421317 x at__|Duslicate Gene Svr|MYB. (avian) Nucleus requlator 138605 0.8 9.35£.01 100 648601 098 668602 036 247601 102
camitine
palmitoyltransferase 14
1434866 x at cPTin Giver) Cvtoolasm enzvme perhexiline 398605 0.8 187601 095 817602 094 1.49E01 083 487601 097
microtubule-associated
protein, RP/E8 famiy,
1426245 s at | Duolicate Gene Svr| MAPRE2 member 2 Cvtoolasm other 105603 0.8 321601 095 a27€01 096 16401 091 652601 098
linker for activation of T
1426169 2 at LAT2 cells family. member 2 | Plasma Membrane |other 133602 0.8 6.56£.01 093 9.30£01 102 555£01 110 601E01 091
cyclin-dependent kinase:
1434045 at coKN1B inhibitor 18 (027. Kio1) | Nucleus inase 8.10£05 0.8 616£01 108 9.98E.01 100 340601 092 436601 108
cytochrome c oxidase
subunit Vil polypeptide
1432264 x at__|Duslicate Gene S| cOX7A2L 2like Cvtoolasm enzvme 261605 0.8 833601 099 877€01 100 1.56E:01 094 263601 036
1423304 at pevoxt oxidase 1 | Cvtoplasm enzyme 117605 o8 10101 097 a62601 100 431603 050 865£.01 039




Stimulation ar

d Compound
‘E“ + 125 uM E6446 vs. Medium

Probe Set Description CpG vs. Medium 0.25 ulVI £6446 vs. Medium 1.25 ul £6446 vs. Medium G +0.25 UM E6446 vs. Medium
branched chain keto acid
dehydrogenase E1, alpha
1416647 at BCKDHA oolvoestide Cutoplasm enzvme 603605 048 58401 097 9.00E-01 101 234801 095 9.65E-01 1.00
1416914 s at 8.18E.06 048 5.88E.01 0.99 6.93E.01 101 7.98E.01 099 164E.01 104
chemokine (C-C motif) G-protein coupled
1421188 at ccry receptor 2 Plasma Membrane | receptor 253805 048 199801 103 1.10E-01 097 450802 090 138601 106
stearoyl-Coenzyme A
1415823 at Duslicate Gene S scd2 desaturase 2 Cutoolasm enzvme 139804 048 1.79E.01 111 243602 117 164602 115 169603 130
‘tumor necrosis factor
receptor superfamily, transmembrane
1423182 at TNFRSF138. member 138 Plasma Membrane | receptor 5.90.06 048 142601 09 242601 096 375602 091 685602 093
caspase 6, apoptosis-
related cysteine
1415095 at caspe oeotidase Cutoolasm oeptidase 7.776.05 048 520601 099 467601 098 288602 090 372601 097
1417534 at Duplicate Ge Lt integrin, beta 5 Plasma Membrane | other EMD121974 3.49.06 048 9.00E:01 100 311601 106 159602 090 7.10E.01 100
1453748 3 at | Duvlicate Gene Svr|KIF23 kinesin family member 23| Cvtool: other 1.30£-03 048 9.03£.01 099 85601 098 7.70E:01 098 1.89E-01 1.15
1417038 at Sept septing Cytoplasm enzyme 9.00E:04 0.48 661601 096 8.88E.01 098 6.06E-01 096 232601 091
glutamate-ammonia
1426236 a_at GluL ligase Cutoplasm enzvme 563£.05 048 3.99E.01 094 351601 089 3.88F.01 095 14902 087
1434856 _at ANKRDA4 ankvrin ke other 137605 048 167601 104 430601 104 607602 090 208601 106
transmembrane
1428018 3 at cp3ooc o Plasma Membrane | receptor 590604 047 273801 103 419802 105 6.60E:01 098 138601 106
multivesicular body
1428122 5 at MvB128 subunit 128 Cutoplasm other 7.05E-05 047 3.34E.01 096 5.79E.01 096 398602 087 312601 096
1428242 at HMHAL HA-L Cutoolasm transoorter 225605 047 252601 102 6.36E:01 103 182601 097 540602 109
transmembrane
1420805 _at 1L17RA interleukin 17 receptor A_|Plasma Membrane | receptor 7.038:05 047 6.44£:01 103 8.976.01 101 423801 094 438601 104
related cell adhesion
1450494 x at | Dudlicate G 1/c 1 Plasma Membrane | other 613604 047 8.30E.01 098 387601 094 303802 083 104601 086
1433725 at ACVR1B tyoe 1B Plasma Membrane | kinase 319804 047 1,04E-01 050 753801 099 172601 092 101601 095
1425263 3 at P mvelin basic orotein | Extracellular Soace | other 433604 047 6.24£:01 095 458602 084 3.04£:02 083 7.196.02 084
WAS/WASL interacting
1436954 _at wipF orotein familv. member 1 | Cvtoplasm other 429606 047 311601 096 239601 094 3.95£.03 079 1.976:01 092
1417135 at Duslicate Gene Sur| SRPK2 SRS 2 [Nucleus kinase 107604 0.47 852601 099 111601 092 3.69E.03 078 249602 086
1434017 at Duplicate NRF: zinc and ring finger 2| unknown other 151606 047 410601 097 5.16E.01 099 8.08E.02 093 6.43E.01 101
epithelial membrane
1416529 at EMP1 orotein 1 Plasma Membrane | other 3.006.05 047 1,64E-01 097 6.59E-01 099 164602 080 9.74E:01 1.00
EP300 interacting
inhibitor of transcription
1448406 _at EID1 Nucleus regulator 35405 047 7.98E.01 098 229802 088 210602 076 309802 079
microsomal glutathione S
1415897 2 at MsT1 transferase 1 Cutoolasm enzvme 2.206.05 047 9.18£.01 1.00 5.76E-01 098 1.466-01 098 2.10E01 1.06
N-acylethanolamine acid
1452067 at NAAA amidase Cytoplasm enzyme 368604 047 8.86E-01 099 15901 093 381603 087 5.976:02 091
MAX dimerization protein transcription
1448878 at Mx03 3 Nucleus regulator 287604 046 27601 096 713601 099 127602 086 184601 095
core-binding factor, runt
domain, alpha subunit 2; transcription
1440964 s at | Duolicate Gene Svr|CBFA2T3 translocated to. 3 Nucleus regulator 177604 046 672601 098 433601 097 121601 092 366602 091
sphingosine-1-phosphate
1420822 5 at | Duolicate Gene Svr|sGPP1 ohosohatase Cutoolasm ohosohatase 5.466.04 046 892601 101 9.25E.01 101 2.99E.01 087 813601 103
1449127 _at SELPLG selectin P ligand Plasma Membrane | other 254606 046 97901 100 773601 101 277602 093 166E:01 096
1455291 s at | Duolicate Gene Svr| ZNRF2 zinc and rine finger2 | unknown other 105604 046 5.66E-01 097 8.93E.01 099 150601 086 264601 107
transcription
1434831 a at | Duplicate forkhead box 03 Nucleus regulator 7.086:05 046 671601 098 9.76E.01 100 488E.01 097 357601 104
1451024 _at S1PRa recentor 4 Plasma Membrane | receptor fingolimod 435604 046 6.86E-01 099 147601 100 143602 086 1.29E.01 097
CD79b molecule,
immunoglobulin- transmembrane
1417640 at o798 associated beta Plasma Membrane | receptor 119804 046 333E01 095 641601 098 180601 092 2.30E01 093
potassium
intermediate/small
conductance calcium-
activated channel, clotrimazole,
1435045 3 at KeNNa subfamily N. member 4| Plasma Membrane |ion channel 1cA 17043 475605 046 8.25E.01 099 9.30E.01 100 162601 093 9.04£:02 092
1418643 at TSPANI3 tetraspanin 13 Plasma Membrane | other 116606 046 412601 098 372601 097 923603 087 144602 092
MNT, MAX dimerization transcription
1418192 at MNT orotein Nucleus regulator 284805 046 228801 09 862601 101 437801 096 8.38F.01 101
mitogen-activated
protein kinase kinase
kinase 1, €3 ubiduitin
1424850 at MAP3KL oroteinligase Cytoplasm kinase 6.116:05 046 8.35€.01 099 6.26E:01 103 570602 092 543601 102
transcription
1434832 at Duplicate forkhead box 03 Nucleus regulator 22403 046 6.16E-01 096 418601 105 357601 095 74901 103
transcription
1436182 at Duslicate Gene Sur| SATB1 SATB homeobox 1 Nucleus regulator 4.30E.04 046 2.35E01 092 9.83£.01 1.00 2.80E.01 098 337601 104
myocyte enhancer factor transcription
1434487 at MEF2D 20 Nucleus regulator 761605 045 3.16E.02 093 4.006-01 098 3.08£.01 097 28002 109
interferon gamma transmembrane | interferon
1448167 at IFNGR1 Plasma Membrane | receptor gamma-1b 387603 046 7.94E:01 096 98401 100 7.35E.01 095 482601 090
T8 alpha-N-acetyl-
neuraminide alpha-2,8-
1430391 a at | Duplicate sialyitransferase 4 Cytoplasm enzyme 227605 045 376601 09 465602 050 377802 089 432603 089
Rho GTPase activating
1424249 3 at | Duolicate Gene S| ARHGAPY orotein 9 Cutoolasm other 6.426.05 045 163E:01 092 497601 096 632602 087 15401 090
1433711 5 at__|Duvlicate sestrin 1 Nucleus other 4.866-05 045 8.43£.01 100 6.16E.01 101 253801 104 9.25E01 1.00
mannosidase, beta A,
1450626 _at MANBA Ivsosomal Cutoolasm enzvme 419805 045 8,60E-01 101 417601 104 135601 091 229801 106
colony stimulating factor Sunitinib,
1419872 at Duplicate Gene Syr| CSF1R 1 receptor Plasma Membrane | kinase pazopanib 1.09E:04 045 489601 098 127601 096 6.86£:02 092 130601 096
1421618 at MY01F myosin IF Cutoolasm other 3.08£.05 0.45 7.72601 099 867601 099 5.49E.01 097 7.69E:01 101
hydrogen voltage-gated
1424032 at HVCNL channel 1 unknown ion channel 324604 045 611601 103 179E.01 109 422601 094 477602 114
programmed cell death 4
(neoplastic
1418840 at PDCDA inhibitor) | Nucleus other 303805 045 4,68E.01 094 7.278.01 097 239801 091 745601 099
ST6 beta-galactosamide
alpha-2,6-sialyltranferase
1420928 at STOGALL 1 Cutoplasm enzvme 9.02605 045 9.43£.01 1.00 6.38£.02 100 241801 097 192601 096
protein-Lisoaspartate (D]
aspartate) O-
methyltransferase
1427074 at Duplicate Gene Syr| PCMTD2 dom: Cytoplasm enzyme 182604 045 750601 099 430601 098 15901 093 336601 104
SRY (sex determining transcription
1419156 at soxa region Y)-box 4 Nucleus regulator 244805 045 76901 098 485601 098 236801 105 9.24601 100
1451196 at YPELS viooee-like 5 other 207600 045 711601 099 415601 095 121601 091 373601 095
1417136 5 at | Duvlicate Gene Svr| sRPK2 SRSF Nucleus kinase 8.79E.06 0.45 577601 102 3.70E01 094 331602 083 203602 087
‘myeloid-associated
1439389 s at | Duolicate Gene Svr| MYADM Nucleus other 154604 045 486601 103 625602 094 9.88£-02 087 265601 094
family with sequence
1438321 x at FAME3A similarity 63. member A_|unknown other 124604 045 631601 097 325601 093 379802 087 384601 096
Rho GTPase activating
1449619 5 at | Duplicate 9 orotein 9 Cytoplasm other 192604 045 191601 091 205E:01 092 139801 089 115601 087
sphingosine-1-phosphate
1420821 at Duplicate Gene Sur| SGPP1 h el Cytoplasm phosphatase 1.89E.03 045 8.96E.01 102 634E:01 094 339801 082 57901 109
family with sequence
1460555 _at FAMGSB similarity 65. member 8 _|unknown other 162604 044 725801 102 6.15E.01 103 272601 098 135601 108
F8) murine osteosarcoma transcription
1423100 at Fos viral oncogene homolog_| Nucleus regulator 161605 044 510803 085 463E.01 095 464E.02 109 230602 087
v-myb myeloblastosis
viral oncogene homolog transcription
1422734 a at | Duvlicate {avian) Nucleus regulator 319804 044 7.88E.01 096 8.45£.01 098 7.00E-01 096 757601 102
nuclear paraspeckle
assembly transcript 1
1428083 at Neat1 Nucleus other 774804 044 367601 108 334801 109 869E.01 101 284802 1.27
1456133 x at | Duolicate Gene Svr|ITGBS inteerin, beta 5 Plasma Membrane | other EMD121974 3.96E.04 044 6.79E:02 108 8.29E.01 099 8.44£.03 083 267602 093
interferon induced
1440865 _at Ifitm6 orotein 6 | unknown other 862606 044 8.30E.01 101 337601 108 825602 093 7.766-01 102
core-binding factor, runt
domain, alpha subunit 2; transcription
1418582 at Duplicate 6 BFAZT3 translocated to. 3 Nucleus regulator 184804 044 371801 104 6.48-01 102 427801 097 182601 098
gl nine homolog 3 (C.
1418649 at EGLN3 elegans) Cutoolasm enzvme 171604 044 757601 099 6.56E-01 101 8.00E.01 101 854603 106
myeloid-associated
1423321 at Duplicate Ge MyADM Nucleus other 262605 044 2.90E.01 0.6 712602 095 227602 092 3.416.03 092
colony stimulating factor sunitinib,
1419873 5 at | Duvlicate Gene Svr| CSFIR 1 receptor Plasma Membrane |kinase pazopanib 357605 044 76801 101 6.75E-01 098 307601 096 478601 097
BBSome interacting,
1456393 at BBIPL orotein 1 Cutoolasm other 221600 044 455E.01 105 701601 103 455E.01 095 532602 1.20
nuclear factor (erythroid- transcription
1452001 at NFE2 derived 2). 45kDa Nucleus regulator 2.16E.00 044 6.14E01 096 4,69E:01 096 359E.01 098 1.99E.01 092
ligand-dependent
1422631 at AHR anvl hvdrocarbon receotor | Nucleus nuclear receptor 7.93E.04 044 577601 103 3.99E.01 096 9.59E.02 084 3.22601 096
two pore segment
1434930 at TPCNL channel 1 Plasma Membrane |ion channel 2.05£.04 044 8.58E.01 101 8.08£.01 102 197601 090 7.05£.01 098




Stimulation ar

d Compound
‘E“ + 125 uM E6446 vs. Medium

Probe Set Description G vs. Medium 0.25 uM E6446 vs. Medium 1.25 uM E6446 vs. Medium G +0.25 uM E6446 vs. Medium
Selenoprotein P, plasma,
1452141 2 at sepp1 1 Extracellular Space| other 179605 043 s07E01 102 221601 105 768602 091 392601 103
G-protein signaling
1418396 at Gpswz modulator 3 Cvtoplasm other 250605 043 896£.01 100 205£.01 097 136£.01 036 5.44£.02 094
family with sequence
1434010 at FA1178 similarity 117, member 8 |unknown other 347605 043 470601 097 623601 097 173601 092 9.60£.01 100
dual specificity
1415834 at DusPE ohosohatase 6 cvtoplasm shosohatase 177803 043 276801 0386 712601 095 336601 089 318601 088
\-myb myeloblastosis
viral oncogene homolog transcription
1450194 a_at__|Duplicate vian) Nucleus regulator 199603 043 697E01 097 349801 093 971601 100 857E01 101
metastasis associated 1
1421402 at Dudlcate Gene Sur| MTA3 family. member 3 Nucleus other 762605 043 141601 097 166£.01 093 463603 036 6.44£.03 093
n/pentazocine,
acetaminophe
n/clemastine/
pseudoephedri
ne,
tal/caffeine,
acetaminophe
n/caffeine/dih
yerocodeine,
aspirin/hydroc
odone,
aspirin/oxycod
one,
acetaminophe
ine,
atin,
acetaminophe
n/dexbromphe
niramine/pseu
prostaglandin- |doephedrine,
endoperoxide synthase 1
(prostaglandin 6/H bamate,
synthase and aspirin/caffein
1423414 at Duplcate Gene Svr|PTGS1 Cvtoplasm enzvme 697604 043 216601 093 142601 092 341602 087 347602 084
transmembrane
1426708 at ANTXR2 anthrax toxin receotor 2 _|Plasma Membrane | receptor 106E.05 043 768801 101 9.00E.01 101 123E01 089 362601 105
521 protein (Cdca2/Rac)-
1420979 _at Dulicate Gene Svr| PAK1 activated kinase 1 Cvtoolasm kinase 2.80E-06 043 2.07€-01 097 1.41E-02 092 1.46E-01 0.96 5.24E-01 099,
microtubule associated
1435666_at MAST3 kinase 3| unknown kinase 2.99E-05 043 4.76E-01 096 2.86E-01 1.04 5.77€-01 0.98 2.74E-01 1.05
zeneca 20
3523,
montelukast,
cysteinylleukotriene G-protein coupled |zafirukast,
1418944 at cysiTRL recentor Plasma Membrane | receptor oranlukast 480E05 043 509E.01 095 a36E01 093 191E.02 075 382603 078
transcription
1431804 o at 3 503 transeriotion factor | Nucleus reaulator 182602 043 501601 081 775601 091 573601 088 210601 077
ransmembrane 6
1424443 at Duplcate Gene Svr| TWIGSF1 1 |plasma 682605 043 958601 100 s34£.01 097 183601 088 374E.01 106
Ras association
(RalGDS/AF-6) domain
1448547 at Duplcate family member 3 unknown other 220604 042 503£.01 096 216601 094 426603 075 123603 o081
runt related transcription transcription
1424704 at RUN factor 2 Nucleus regulator 325604 042 3.80E01 094 9.16E.01 099 703801 097 476601 107
n/pentazocine,
acetaminophe
n/clemastine/
pseudoephedri
ne,
aspirin/butalbi
tal/caffeine,
acetaminophe
n/caffeine/dih
yarocodeine,
aspirin/nydroc
odone,
aspirin/oxycod
one,
acetaminophe
ine,
atin,
acetaminophe
n/dexbromphe
niramine/pseu
prostaglandin- doephecrine,
endoperoxide synthase 1 aspirin/mepro
(prostaglandin G/H bamate,
synthase ant aspirin/caffein
1436448 2 at | Duplicate Gene Svr|PTGS1 Cvtoplasm enzyme 393605 042 921601 101 151601 100 207601 088 928601 101
1452217 ot AHNAK AHNAK nucleoorotein | Nucleus other 187603 042 8.36E.01 103 763601 096 9.20E01 099 611E01 107
ecotropic vira integration
1417513 at Evis site 5 unknown other 216605 042 456601 103 265601 096 500602 089 195601 095
epidermal growth factor
receptor pathway
1422824 5 at Epss 8 Plasma Membrane | peptidase 360604 042 864£01 099 842601 099 197602 076 972601 100
G protein-coupled G-protein coupled
1423632 at GPR14S receptor 145 Plasma Membrane |recetor 107603 04 776601 099 20702 108 120602 086 379601 097
1420970 _at Duolicate Gene Svr| ADCY7 adenvlate cvclase 7 Plasma Membrane | enzvme 4.08E-07 0.42 4.036-01 1.04 8.54E-01 099 7.47€-01 1.02 2.84E-03 113
1448318 at N2 perilpin 2 Plasma Membrane | other 417605 042 686601 103 245601 105 167602 084 9.90£.01 100
1438931 s at Duolicate Gene Svr|SESN1 sestrin 1 Nucleus other 6.19E-05 0.41 8.08E-01 099 1.72€-01 093 5.53E-01 094 4.82E-01 1.06
1426775 a at 4.99E.04 041 535601 104 328601 100 115601 089 286601 106
regulator of G-protein
1416882 at RGs10 signaling 10 Cvtoolasm other 257605 041 502601 098 117601 105 556602 091 630E01 099
1448477 at cHsT12 12| cvtoolasm enzvme 147605 041 513601 098 8.69E.01 101 115E.02 089 797601 099
1450718 at S22 5428 adator protein 2| Cytoplasm other 928606 041 557601 103 816601 101 794601 101 276801 107
stearoyl-Coenzyme A
1415822 at Dunlicate Gene Svr|Scd2. desaturase 2 Cvtoolasm enzvme 1.37€-05 0.41 3.21E-02 112 3.76E-03 125 2.17€-02 115 2.40E-03 137
erythrocyte membrane
1418294 at EpBa1LaB forsin b 41 B 40_Leieon transporter 841605 041 351601 094 250601 093 732601 098 593601 098
ller cell lectin-like
receptor subfamily D, transmembrane
1460245 at KLRDL member 1 Plasma Membrane | receptor 695605 041 9.05£.01 100 69901 099 482601 106 3.496.03 110
hairy and enhancer of transcription
1436050 x at HESs solit 6 (Drosophila) Nucleus reaulator 193605 041 9.95E03 093 132601 098 480E.01 057 804E01 039
patatin-like
phospholipase domain
1451361 a at PNPLAT containing 7 unknown enavme 721805 041 310601 108 220801 111 843601 039 25602 118
transducin-like enhancer
of spit 1 (E(sp1) transcription
1422751 at TLEL homolog, Drosophila) | Nucleus regulator 500605 041 9.34£.01 099 351601 089 490602 079 146602 076
chemakine (C-C motf]
1417266 at Duplcate G 15 ligand & 433600 041 208601 098 201601 092 322602 086 330602 086
transcription
1432543 a_at KLF13 Krupoel-like factor 13 Nucleus regulator 7.14E-05 041 1.79E-01 0.87 2.22€-01 093 1.42E-02 0.80 2.06E-02 087
fucosyltransferase 7
(alpha (1,3)
1420756 at FuT7 Cvtoolasm enzvme aasE0 040 a10E01 096 894E.01 101 1.28E.01 092 123601 092
deoryribonuclease Hike
1429173 at DNASEILL 1 Cvtoplasm enzyme 566605 040 7.64£.01 099 417601 102 103£:02 050 739601 102
1455871 s at RPL13 ribosomal protein L13 Cvtoolasm other 2.24E-05 0.40 2.91E-01 105 9.83E-01 1.00 7.04E-01 099 8.23E-01 099,
ATP-binding cassette,
sub-family A (ABC1),
1451731 at ABCA3 mber 3 Plasma Membrane | transporter 246800 040 s.49E.01 096 336E01 094 247801 092 9.1aE01 099
ransmemorane
1452389 at 27 €027 molecule Plasma Membrane | receptor 147604 040 238601 093 698602 089 698£.01 098 126601 094
xeroderma pigmentosum,
1422532 at xpc u C| Nucleus other 340E04 040 7.60E.01 098 540801 096 223801 091 520801 036
Rho GTPase activating
1419810 x at | Duolicate RHGAPD orotein 9 Cvtoolasm other 108604 040 864603 089 136601 097 642602 089 435602 094
transcription
1416008 at Duplcate Gene Svr|SATB1 SATB homeobox 1 Nucleus regulator 866606 040 570601 096 973601 100 841602 030 835601 039
1454699 at Dudlcate Gene Sur| SESN1 sestrin 1 Nucleus other 454605 0.0 866601 099 615601 097 933601 101 462601 105
ST8 alpha-N-acetyl-
neuraminide alpha-2,8-
1419186 2 at | Duolicate Cvtoolasm enzvme 743606 040 193601 095 216601 095 407602 085 130601 093
Kruppel-like factor 2 transcription
1448890 at KR Nucleus regulator 206£.05 040 65902 092 127601 093 3.00£.03 079 166602 088
arachidonate 5-
lipowygenase-activating
1452016 at ALOXsAP protein Plasma Membrane |other 201605 040 469601 098 80501 100 260602 054 197601 096
protein-Lisoaspartate (D
aspartate) O-
methyltransferase
1427075 5 at__|Duolicate Gene Swr| PCMTD2 Cvtoolasm enzvme 117604 040 523601 095 982601 100 483602 050 210601 113
dual specifcty
1448985 at DusP22 phosphatase 22 Cvtoplasm chosphatase 138603 039 207601 095 456601 097 63a£.01 036 405601 036




kS

Stimulation and Compound
Probe Set Description CpG vs. Medium 0.25 ulVI £6446 vs. Medium 1.25 ul £6446 vs. Medium G +0.25 UM E6446 vs. Medium ‘E“ + 125 uM E6446 vs. Medium

p21 protein (Cde42/Rac)-

1420980 at Duplicate activated kinase 1 Cutoplasm kinase 272605 039 357601 103 939801 100 296801 096 305601 104
transcription

1416007 at Duslicate Gene Sur| SATB1 SATB homeobox 1 Nucleus regulator 221605 039 951601 1.00 2.96E:01 096 2:58£.01 091 5,69E-01 103

1448364 at Duslicate 6 CNG: cuclin G2 Nucleus other 379606 039 5.75E-01 098 9.01E.01 101 361601 097 8.16E-01 1.01
thromboxane A synthase

1416827 at TBXASL 1 (olatelet) Plasma Membrane | enzvme ridoarel 26405 039 5.53£.01 099 214801 097 277602 088 8.90E:02 095

1424029 at TspvLa TSPY-like 4 Nucleus oth 8.98E.05 039 181601 091 4.98E.01 098 7.418:02 093 247601 094
C-type lectin domain transmembrane

1420699 at cLecia family 7. member A Plasma Membrane | receptor 4,54E.05 039 139602 092 378602 094 8.46E.01 099 9.076:01 1.00

microtubule associated
monooxygenase,
calponin and LIM domain

1416759 at Duplicate Gene Sr| MICALL containing 1 Cvtoplasm enzvme 3.406.05 039 449601 096 ss7E01 096 745601 038 6a9E.01 103
1423924 5 at TSPANLE tetrasoanin 16 unknown other 500605 039 7.09E.01 098 773601 102 468602 088 681601 102
thioredorin interacting
1415996 at Dublicate Gene Svr| TXNIP orotein Cvtoplasm other 119606 039 s55E01 098 486E.02 094 300602 051 7asE01 039
Ct9, Paf1/ANA
polymerase Il complex
component, homlog (5
1448076 at crry cerevisiae) Nucleus other 577605 038 418601 108 330601 106 7.8£.01 098 326602 130
1417533 a_at | Duplicate integrin, beta 5 Plasma Membrane |other EMD121974 431605 038 720601 099 475601 095 469603 084 132601 034
Ras association
(RaIGDS/AF-6) domain
1448546 at Duplcate family member 3 unknown other 201600 038 191601 102 286603 096 403602 02 734E.01 039
microtubule associated
monooxygenase,
calponin and LIM domain
1456439 x at | Duolicate Gene Svr| MICALL containing 1 Cvtoolasm enzvme 687605 038 196£.01 096 8.60£01 101 699E.01 099 708601 101
Dab, mitogen-responsive
phosphoprotein, homolog
1420498 2 _at Dag2 (Drosophila) Plasma Membrane |other 151605 038 6.96£.01 098 484601 096 227601 083 864E.01 101
HMG-box transcription transcription
1432143 2 at__|Duslicate Gene si| HBP1 factor 1 Nucleus regulator 147604 038 9.04E.01 101 642601 102 16201 050 941601 100
major histocompatibility
complex, class Il transmembrane
1422527 at HLADMA alpha Plasma Membrane | receptor 550605 038 426601 098 300601 097 297601 097 315602 093
chemakine (C-C moti]
1420249 5 at | Duplicate G Is ligand 6 e 249805 038 132601 092 140801 091 1.16E:02 o077 464602 050
1426562 2 at__|Duplicate 1 Cvtoplasm other 112604 038 127601 090 198E.01 092 159E.01 050 192601 051
1419711 at co7 D7 molecule Plasma Membrane |other 100604 038 770801 099 813601 101 535E.01 097 473601 097
transcription
1416029 at KLF10 Kruooel ke factor 10| Nucleus reaulator 912605 037 883601 099 675£.01 097 142601 088 9.65£.01 100
thioredorin nteracting
1415097 at Duplcate Gene Svr| TXNIP protein Cvtoplasm other 765605 037 s7a£.01 096 185601 090 293601 092 338601 030
Interferon regulatory transcription
1416714 at Dudlicate factors Nucleus regulator 515E.05 o037 9.99E.01 100 972601 100 396E.01 095 238601 109
chemokine (C-C moti] G-protein coupled
1419609 at cert recentor 1 Plasma Membrane | recentor 858606 037 7.59€.01 099 414601 105 212601 092 801E01 101
tibutyin,
belinostat,
pyroxamide,
transcription | vorinostat,
1415743 at HDACS histone deacetvlase 5| Nucleus regulator romideosin 2060 037 439601 095 459601 095 147801 030 941601 100
protein-coupled
1450881 s at | Duolicate Gene S| GPR137B. recentor 1378 Plasma Membrane |other 138604 037 441605 115 203603 117 1.76E01 095 376603 116
chromosome 10 open
1448407 at Duplcate G 100rf54 reading frame 54 unknown other 371604 037 384£01 096 639£.01 098 107603 050 187601 093
sphingomyelin
phosphodiesterase, acid-
1416635 at sMPDL3A like 3 x 174604 037 388601 096 821601 099 232603 077 383601 036
core-binding factor, runt
domain, alpha subunit 2; transcription
1438705 at Dudlicate Gene Svr| CBFA2T3 translocated to. 3 Nucleus requlator 536E05 037 335E01 096 173601 096 1.84E.02 050 160E.01 094
peat
1426567 2 at | Duolicate Gene Swr|PaLC1 containing 1 unknown other 720605 037 429601 096 468601 097 570602 089 653€01 098
G protein-coupled
receptor 1378,
1439256 x at Gor137b-ps oseudozene unknown other 366605 036 217601 105 146E01 107 216602 087 343601 105
carnitine O-
1450966 at croT Cvtoplasm enzvme 313605 036 119801 092 357801 095 30302 082 796E.01 038
myelocytomatosis
1428669 at Bmyc oncogene Nucleus other 536606 036 576601 098 369601 096 183602 089 283801 036
stearoyl-Coenzyme A
1415824 at Dudlcate Gene Sur|scd2 desaturase 2 cvtoolasm enzvme 9.48£.07 036 698E.01 108 726801 103 132601 087 207601 050
ribonuclease, ANase A
1422603 at RNASES famil. & x 230605 036 864£02 094 813601 099 176601 093 962601 100
1415695 at Gouw £olgi membrane protein 1| Cytoplasm other 108E.04 036 8.90E.02 095 s03£.01 098 271603 087 295601 057
1456307 s at__|Duolicate Gene Svr| ADCY7 adenviate cvclase 7 |Plasma Membrane | enzvme 150E.05 036 5.69E.01 103 780801 099 40102 087 364E01 106
calcium/calmodulin-
inase
1452050_at Dublicate Gene Sur| CAVKID D cvtoolasm inase 147605 036 648601 101 867601 100 1.49E01 091 220601 102
145579 x at__|Duplicate T Cvtoplasm other 9.556.05 036 805E.01 098 337601 093 203€01 085 369601 034
phospholipase A2, group
1423704 at PLAGIS xv Cvtoolasm enzvme 113605 036 9.68£.01 100 6.10£01 098 693£.02 084 745£01 099
1425784 a at__| Duolicate 1 Cvtoplasm other 103E.05 036 159E.01 096 268601 094 1.10E.02 081 437603 087
microtubule-associated
protein, RP/E8 farmil,
1451989 a_at | Duplicate Gene Svr| MAPRE2 member 2 Cvtoplasm other 279E.05 035 368601 097 349801 096 351601 088 230801 035
interferon regulatory transcription
144805 at Dudlicate Gene Sur|IRF8 factor 8 Nucleus requlator 412605 035 376E01 096 180£01 093 285602 085 192602 o087
521 protein (Cdca2/Rac)-
1450070 s at | Duslicate Gene Sur| PAK1 activated kinase 1 Cvtoolasm inase 375605 035 7.08E01 101 4.40£01 097 299602 094 353601 102

related cell adhesion
1425538 x at | Duolicate Gene 1 1 Plasma Membrane | other 4.89E.04 035 9.78E.01 1.00 219801 090 248602 083 7.986:02 087

tumor protein pS3
inducible nuclear protein

141696 at TPS3INPL 1 Nucleus other 476605 035 6.48E.01 098 6.90E:01 102 102601 092 4.04E01 105
hematopoietically transcription
1423319 at HHEX expressed homeobox | Nucleus regulator 286606 035 155601 095 853601 099 7.426:03 086 683601 099

CTD (carbony-terminal
domain, RNA polymerase
1, polypepide A) small

1451075 5 at crose2 ohosphatase 2 Nucleus phosphatase 493607 035 191601 097 443601 097 1556:03 087 435602 095
G-protein coupled

1425215 at Duplicate free fatty acid receptor 2 | Plasma Membrane | receptor 1.10£-03 035 4,09E.01 096 392602 095 382801 097 51803 085

1455065 x at 217605 035 63201 098 8.236.01 098 113601 082 8.44E.01 098

dependent protein kinase

1426389 at Duplicate Gene Sur| CAMKID D Cytoplasm kinase 881605 035 16801 094 167601 04 181601 090 936601 100

1448960 at Duplicate Ge c: (CXXC finger protein 5| unknown other 8.826-05 034 635601 0.97 7.86E-01 103 3.95E.01 093 6.876.01 103
L1 cell adhesion

1450435 at icam molecule Plasma Membrane | other 256604 034 835601 101 397601 095 5.94E.01 097 492601 103

1450065 _at Duslicate Gene Sur| ADCY? adenviate cvelase 7 Plasma Membrane | enzvme 287606 034 547601 102 6.39E.01 102 186601 097 9.236:02 1.10
protein tyrosine
phosphatase-like A

1450967 at PTPLAD2 2 |unknown other 144605 034 7.09E.01 102 869E.01 101 188602 087 8:53E.01 099
required for meiotic
nuclear division 5

1424163 at RMNDSB homolog 8 (S. cerevisiae) | unknown other 293604 034 7.04:01 098 8.326.01 099 168602 084 268601 095
beta-site APP-cleaving

1455826 a_at BACEL enzvme 1 Cutoplasm peptidase 84405 034 7.23801 097 162601 050 551602 081 328601 093

1420818 at Duslicate Gene Sur|SLA Plasma 836605 034 7.126.01 103 950601 100 237601 093 581601 096

G-protein coupled

1418394 2 at 097 CD97 molecule Plasma Membrane | receptor 234605 034 541601 097 416601 095 123602 079 38001 095
G protein-coupled

1439255 5 at | Duvlicate Gene Svr| GPR1378. receptor 1378 Plasma Membrane | other 171604 034 3.26E.01 108 151601 108 183601 050 7.816:02 111

142327 at Duplicate adducin 3 (zamma) Cytoplasm other 8.34E.07 033 147601 104 8.64E.01 101 4.04E.02 091 1.06E-01 103
matrix metallopeptidase
8 (neutrophil

1449366 _at Mg collagenase) Ext marimastat 632605 033 6.93E.01 102 7.69E:01 101 411601 095 372602 108

1416101 a at__|Duplicate 1H1C 1Hic | Nucleus other 5.06E-05 033 505603 085 3.94£.03 081 6.29E.03 086 550604 080
RAS p21 protein activator

1415850 at RASA3 3 Plasma Membrane |ion channel 442606 033 351601 097 7.28E.01 098 4,05£.03 083 598601 098
HMG-box transcription transcription

1460367 at Duplicate Gene Svr| HBP1 factor 1 Nucleus regulator 1.986.06 033 28401 103 236601 105 520602 093 205601 106

transmembrane

1452416 at IL6R interi Plasma Membrane | receptor tocilizumab 9.086-05 033 917601 101 8.70E-01 101 553801 095 597601 097
NFAT activating protein transmembrane

1428790 at Duslicate Gene Sur| NFAM1 with ITAM motif 1 Plasma Membrane | receptor 517605 033 7.09E:01 101 2.36E.01 094 105604 090 7.706:03 094

1416488 at Duplicate 6 i cvclin G2 Nucleus other 6.376.06 032 8.45E.01 099 6.23E.01 102 2.58E.01 095 765601 1.01
CCAAT/enhancer binding transcription

1418982 at cesA orotein (C/EBP). alpha | Nucleus regulator 973605 032 5.56E-01 103 8.83F.01 101 662603 083 1.95E.01 095
‘mannosidase, alpha,

1436781 at MAN2B1 class 28. member 1 Cutoolasm enzvme 414805 032 751601 102 7.76E-01 098 253£.01 090 431601 105

1416701 at Duplicate Gene Sur| RND3' Rho family GTPase 3 | Cvtoplasm enzyme 260603 032 6.25E01 092 7.00E-01 091 6.32E.01 092 2.60E-01 080

1431469 a at | Duolicate Gene Syr| CXXCS CXXC finger protein 5| unkr other 3.976.05 032 122601 104 3.24E.01 109 8.69E.02 090 2.946:01 096

1423298 at Duslicate Gene sur| ADD3' ‘adducin 3 (zamma) Cutoolasm other 314605 031 5.78E.01 097 6.21E.01 097 567602 083 9.29E.01 099




I Stimulation and Compound
robe et Descripton v ST EoveVR Ve s v esme varvaedon TGS
1456195_x_at. Duplicate integrin. beta 5 Plasma Membrane | other EMD121974 5.75€-05 3.94E-01 098 1.026-01 095 1.06E-03 0.82 8.74E-01 1.01
o homesass
s s . inors — 20200 ot 1o 2wt ase sore0s om ro0eon 05
1426574 a at Duplicate Gene Svr| ADD3. dducin 3 (s ) Cvtoolasm other 9.24E-06 7.31E-01 1.02 3.09E-01 094 9.15€-03 0.82 1.24€-01 091
Fe fragment of IgG,
ecepton vareponr, ansmenbrane
weors at e Joisy s Membrane | ecemer aes 2ueor 0ss Lsc0n oot sucar oz sz 0ss
G-protein coupled
s |owcae e faty s eceptor 2 s embrane | eeptr ss0e06 2ouece 0% asieos 0ss s 0ss oseeon om
amamenbrane
vneas ot wre s Membrone | recener Laseos e 0 ssocon oot o3sc03 oss asreon 0ss
P gment of 5, 1w
affinity lla, receptor transmembrane
rsez0 ot recnn cosn s Membrone | recener 2uc0s soicor i sncor 108 Lose0n 0ss asseor 100
T w6 " asse0s orean 0ss 1eor 0ss smear 0o oo 0ss
ADP-ribosylation factor-
w512 st pause s s ename ssseos ssse0n 1s 2601 ose soreos oss sneo ost
Jistoor s 3 |Fumicas Gone S STIATE ; I [T oer Stes Toto o5 Toros om Y o5 FYirn IT3
epothilone B,
ixabepilone,
colchicine/pro
necid,
rans, -
bisstine,
sy
podophyllotoxi
warsar s st sz i, bets 2 s s |Cuoniesm___|oter eokhine | _2wrc0r sascor 0ss ssscor 0ss sxse0s ons 1ea 050
AP 18R AV At 168 ibosomsl RNA- | unkoun other Sare 0 655E.01 065 8.05E.01 082 353601 07 230 02 [II02tT|
1416700 at Dulicate Gene sw'EDa Rho familv GTPase 3 | Cvtoolasm enzvme 714605 4.42601 093 5.75E-01 094 1.46E-01 0.86 6.84E-02 085
220015 30| uplcte Gene sl s s 2ssc0s 20 108 asseon 0s oo 05t sucor 108
regulator of G-protein
1419247 _at Duplicate signaling 2. 24kDa Nucleus other 2.55€-05 9.28E-01 1.00 2.95€-01 094 1.40E-02 0.82 1.34€-01 093
1426624_a_at YPEL3 vipoee-like 3 other 5.92€-05 5.41E-01 0.96 5.67E-01 097 2.04E-02 0.83 1.77€-01 0.92
1034 ot cenx cemmideinsse | plasma embrane |rsse rase06 ssoe0n 05 aoieon 0s 2o os s 0ss
regulator of G-protein
s st |ouwieate fosuiet sl T 108 saar 0 e ass e oss sasean ose
NERT sctming i ot
1425714_a_at Dublicate with ITAM motif 1 Plasma Membrane | receptor 1.69E-05 3.78E-01 1.06 8.70E-01 1.01 7.79E-01 0.97 5.28E-01 104
o metesion ameneion
w78 0 a0 it i ucess e osse0s asee0n 100 sson 108 sore0e om oxseor 057
pleckstrin homology
Gominconaiig,
waris o nexios ; s sore0s ssseon 0se ss6e0n 10 souenn 0ss eor 108
chemokine (C-X-C motif) G-protein coupled
s cxcna Jms - ssies asseon 10 sostan ass 2o oss oasear 1
Rho/Rac guanine
oceonce excharge
1418553 at ARHGEF18 factor (GEF) 18 Cvtoplasm other 1.29€-06 2.40E-01 1.04 4.62E-01 1.06 3.93E-01 0.97 1.59E-01 1.06
P lop repet
1430125 s_at Duplicate Gene Svr| PQLC1 containins unknown other 7.51E-06 9.30E-01 1.00 8.79E-01 0.99 2.07€-02 0.84 3.236-01 0.95
transforming growth
feco,mte-cet,
1437463 x_at Duplicate Gene Svr| TGFBI 68kDa 3.536-05 5.40E-01 1.03 9.38E-01 1.00 3.23£-02 0.86 1.15€-01 0.92
i
resphaoee, eceptor
type, f polypeptide
treee, et
1428578 s_at. Ppfiad unknown other 5.05€-08 1.436-02 0.94 7.89E-03 0.94 7.31E-03 0.86 1.776-02 0.92
ZFP36 ring finger protein- transcription
s o —_ ey s e rear sesean 0ss 2o 101 asscar osz sexar 105
ar g o
factor, beta-induced,
sutse7 st |ounlste Gone sz P sl soce|oter sses ssican 0ss e ass sse03 os soscon as0
artming o
factor, beta-induced,
suso12) ot | ouplste cone sz P - ssses soscan 0ss azenn ass e ose e 0se
artming o
factor, beta-induced,
a2 ot | ouplste Gone sz P sl soce|oter wmeas sastan 101 ssan ass corar ose suean osz
anemenbrane i
1451344 _at  TMEM119 Cvtoplasm other 2.11E-05 5.74E-01 0.98 7.92€-01 099 8.12€-03 0.89 2.38E-01 0.97
(o wit seuence
1435375 _at FAM105A similaritv 105. member A | unknown other 1.95€-08 4.29E-01 104 1.13€-01 1.03 1.77€-01 0.96 6.06E-01 0.99
anstoming romh
wgss ot o (oo, bets rsemor 1 _|lss embrane | irsse 2sc0s saseon 0se saseon o4 soee0n osr sasenn 100
1454858 _x_at Duplicate TTL7A like 7A| unknown other 1.276-04 5.76E-01 1.07 3.31E-01 112 7.55E-01 0.97 4.03E-01 110
e camer i 6
wsiass ot sicusns P axsc0s asteor 0se 200 ose axscor 101 oatcor 0ss
cytochrome P450, family:
iy
1417590_at CYP27A1 oolvoeptide 1 Cvtoolasm enzvme 151€-03 2.88E-01 0.96 4.96E-01 1.06 1.95E-02 0.82 5.37€-02 111
epratumab,
et
inotuzumab
cogamicn,
cansmenbrane | comporoe.
1419768 _at D22 CD22 molecule Plasma Membrane | receptor RFBA-deRTA 5.676-04 3.436-01 0.96 2.236-01 094 5.00E-02 091 7.236-01 0.98
acyl-CoA synthetase
recnai oy
wserr ot st P cvoniasm___|ennme ssscos o 0 wseor oot aoscar 0ss sacor 100
ot domam ey, amenaion
s o ot EE e e ssaeos asseon as rasem 0ss 2sse0e 056 amenn oxr
ONdamege e
1428306_at DDIT4 transcriot Cvtoplasm other 1.71E-06 8.15E-01 0.99 6.89E-01 1.02 2.92€-02 0.82 4.238-01 1.05
i g e
s at siecs feting s Membrane [other aneos rere0n 102 saear 0ss asscan 0o ineor 108
chromosome 10 open
136610 0 |ouplicte Gene sl crtotse _|recing st |uniooun e suseen 2mem 0% aosemn 0se saseon os ssie 05
chemokine (C-C motif) G-protein coupled
10357 8 a0 cons fecemors s Membroe | receter 126c0s 2ec0r 0w sasc0r 10 ssscor ase s 100
eskerts By
sises at un s vas s asoc0n 105 azenr osr seca om0 asseor 110
wasne at s o 6 |iasm Weirane | rceptr asseon sxean 100 sascon osr sszean 0ss ssicor 108
st |oupcte s e 70| unicoun o 2oies rasem 0% ssoe0m 1 e ose ssseon 056
‘methyltransferase like
1434150_a_at A3 unknown other 6.46E-05 9.45E-01 0.99 9.27€-01 1.01 1.76E-01 0.85 7.18E-01 1.04
b
s at s | oo |oter casc0r asecor 0s o0 10 Lot oss 2xcee 0ss
abhydrolase domain
wssore asvoss Comiring 15 - aseecs ossem 10 ssrem o save0s om sneon 0w
ameoton
waariss st |ouniese el ke foctor (et e et ssses soreor 0w 1i0e0r 052 30503 oz racor osr
prr Ty oo Footpotein g Cromtssm—Jensyme e Yo ) T o% Y o5 e o7
1417394 _at Duplicate Kruppel-like factor 4 t) | Nucl regulator 6.11E-06 5.21E-01 095 1.94E-01 091 6.81E-02 0.79 9.20€-01 0.99




