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Ursolic Acid Decreases the Proliferation of MCF-7 Cell-Derived
Breast Cancer Stem-Like Cells by Modulating the ERK and PI3K/AKT
Signaling Pathways

Gi Dae Kim

Department of Food and Nutrition, Kyungnam University, Gyeongnam 51767, Korea

ABSTRACT: Cancer stem cells are strong drivers of metastasis and cancer relapse, which makes them important ther-
apeutic targets. Ursolic acid (UA), a pentacyclic triterpenoid, has anticancer effects in various types of cancer; however,
little is known about its effect on the growth of MCF-7 cell-derived breast cancer stem (BCS)-like cells in estrogen recep-
tor positive breast cancer. In this study, the anticancer activity of UA in MCF-7 cell-derived BCS-like cells and its mecha-
nism of action were evaluated. Furthermore, its inhibitory effects on the proliferation of MCF-7 cell-derived BCS-like cells
were compared with that on MCF-7 cells. In MCF-7 cells, UA increased p53 and p21 expression but decreased cyclin D,
cyclin E, CDK4, and CDK2 expression to induce cell cycle arrest in the GO/G1 phase. Moreover, UA significantly sup-
pressed migration, invasion, and colony formation in MCF-7 cells, and suppressed mammosphere formation in a concen-
tration-dependent manner. In MCF-7 cell-derived BCS-like cells, UA significantly decreased migration, suppressed p-PI3K,
p-AKT, and p-ERK expression, and enhanced p-FoxO1/FoxO3a expression. Accordingly, in MCF-7 cell-derived BCS-like
cells, UA suppressed proliferation in part by downregulating ERK and PI3K/AKT signaling pathways. These findings pro-
vide the first evidence for the selective effects of UA in BCSs.
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INTRODUCTION

Breast cancer is one of the leading causes of mortality
among women worldwide. Hormones and hormone re-
ceptors play important roles in the etiology of breast can-
cer (Brunetti and Manfioletti, 2019). Estrogen exerts a
positive effect on cancer cell proliferation (Lumachi et al.,
2015), with estrogen receptor (ER)-positive (+) breast
cancer accounting for approximately 80% of total breast
cancer cases globally. Estrogen is a critical growth-stimu-
lating and pro-survival agent in ER+ breast cancer cells,
which activates proliferation-associated intracellular effec-
tors, such as extracellular signal-regulated kinase (ERK)
(Dérijard et al., 1995) and phosphoinositide (PI3K)/pro-
tein kinase B (AKT) (Thomas et al., 2006).

Cancer stem cells (CSCs) are a subpopulation of tumor
cells with the capacity for self-renewal, differentiation,
and tumorigenicity, in a similar way as normal stem cells
(Wu and Chu, 2019). CSCs can cause onset and growth
of tumors, with stronger resistance to chemotherapy and
radiotherapy than non-CSCs (Visvader and Lindeman,

2008). Breast CSCs (BCSCs) contribute to the develop-
ment of resistance to breast cancer therapy (Zhao, 2016)
and cancer relapse and metastasis (Nandy and Lakshma-
naswamy, 2017). Known BCSC markers include CD44,
CD24, CD133, EpCAM, CD166, CD47, aldehyde dehy-
drogenase (ALDH), and ABCG2 (Shan et al., 2021). Un-
like in typical breast cancer, BCSCs are not a target of
ER+ breast cancer endocrine therapy (Simdes et al.,
2011), and none of the currently approved drugs for ER+
breast cancer target CSCs. The probability of long-term
disease-free survival increases upon total elimination of
endocrine therapy-resistant BCSCs. Thus, development
of therapies targeting CSCs is necessary.
Mitogen-activated protein kinase (MAPK, also known
as ERK) is an enzyme that phosphorylates mitogen-acti-
vated proteins (Dérijard et al., 1995). The MAPK/ERK ki-
nase (MEK)/ERK signaling pathway regulates cellular
functions, such as proliferation, survival, and apoptosis
(Reddy et al., 2003). In addition, the PI3K/AKT signaling
pathway is involved in various cellular processes, includ-
ing tumorigenesis, cell cycle progression, cell migration,
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cell invasion, and neovascularization in tumors (LoPic-
colo et al., 2008). The PI3K/AKT pathway is aberrantly
activated in most invasive breast cancers and may also
promote the metastatic properties of CSCs (Marone et
al., 2008; Singh et al., 2013). Thus, the PI3K/AKT path-
way is a promising therapeutic target, and blocking this
pathway may overcome resistance to conventional breast
cancer therapies (Hernandez-Aya and Gonzalez-Angulo,
2011).

Several phytocompounds are effective chemopreven-
tive or chemotherapeutic agents for breast cancer (Bak et
al., 2016; Dandawate et al., 2016). Various epidemiolog-
ical studies have suggested that fruit and vegetable intake
can help to control numerous intracellular signaling path-
ways, suppress reactive oxygen species generation, pre-
vent neovascularization and metastasis, promote metab-
olism, induce apoptosis, and promote cell cycle arrest in
a positive feedback loop to substantially reduce the risk
of developing breast cancer (Farvid et al., 2016; Grosso et
al., 2017). Ursolic acid (UA; 3-B-hydroxy-urs-12-en-28-
oic acid) is a pentacyclic triterpene acid abundant in most
fruits and vegetables. Most previous studies of UA have
focused on its anticancer and antioxidant activity, phar-
macological applications, and mechanism of action (Yeh
et al., 2010; Yin et al., 2018; Liu et al., 2021). Indeed, UA
induces G1/G2 cell arrest and inhibits breast cancer cell
proliferation through controlling expression of major
proteins in the signal transduction pathway (Shan et al.,
2011). Moreover, UA induces breast cancer cell apopto-
sis via intrinsic and extrinsic apoptotic pathways (Kassi
et al., 2009; Wang et al., 2012; Jiang et al., 2016). How-
ever, the fundamental molecular mechanism by which
UA prevents progression and growth of breast cancer
stem (BCS)-like cells remains unclear.

A

(o]

150

1004 gy m&L

50

Cell viability (%)

435

In this study, the anticancer activity of UA and its
mechanisms of action were evaluated, focusing on its in-
hibitory effects against MCF-7 cell-derived BCS-like cell
proliferation. To this end, we treated MCF-7 cells from
ER+ breast cancer cell lines not targeted by endocrine
therapy with UA.

MATERIALS AND METHODS

Materials

UA (Fig. 1A) was purchased from Sigma-Aldrich Co. (St.
Louis, MO, USA). The compound was dissolved in 100%
dimethyl sulphoxide (DMSO), and a 50 mmol/L stock
solution was prepared and stored as small aliquots at
—20°C until use. DMSO, 3-(4,5-dimethylthiazol-2-y1)-2,
5-diphenyltetrazolium bromide (MTT), and horseradish
peroxidase (HRP)-conjugated anti-rabbit and anti-mouse
antibodies were purchased from Sigma-Aldrich Co.. Phy-
coerythrin-conjugated CD24 and fluorescein isothiocya-
nate (FITC)-conjugated CD44 antibodies were purchased
from BD Biosciences (San Jose, CA, USA). The phospho-
specific anti-p38, anti-PI3K, anti-AKT, anti-FoxO1/
FoxO3a antibodies, and specific anti-p38, anti-PI3K, anti-
AKT, anti-FoxO1/Fox0O3a, ERK inhibitor PD98059, and
AKT inhibitor LY294002 antibodies were purchased from
Cell Signaling Technology (Danvers, MA, USA). HRP-con-
jugated B-actin, p53, p21, CDK4, cyclin D, CDK2, and
cyclin E antibodies were purchased from Santa Cruz Bio-
technology (Santa Cruz, CA, USA).

Cell culture
The human breast cancer cell line MCF-7 was obtained
from the American Type Culture Collection (Rockville,
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Fig. 1. Effect of ursolic acid (UA) on

MCF-7 cell growth. (A) Chemical

b structure of UA. (B) Cell viability
«,,  measured by MTT assays following
incubation with 0, 0.01, 0.1, 1, 10,

and 100 uM UA for 24, 48, and 72

h. Results are expressed as meant
SD. Statistical differences were an-

alyzed using Student’s #-test
(**P<0.01 vs. control). (C) Morpho-
logical changes. UA inhibited MCF-7

cell growth and resulted in rounded
cell morphologies in a concentra-
tion-dependent manner. Cell mor-
phology was visualized using in-
verted microscopy (X200). Scale bar,
50 um. MTT, 3-(4,5-dimethylthiazol-
2-yl)-2,5-diphenyltetrazolium bro-
mide.
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MD, USA). Cells were cultured in Dulbecco’s modified
Eagle’s medium (DMEM) supplemented with 10% fetal
bovine serum (FBS) and 1% antibiotics-antimycotics in
a 37°C humidified atmosphere with 5% CO,. Cells were
passaged every 3 to 4 days.

Cell viability assay

The viability of cells treated with UA was estimated us-
ing MTT assays. Cells were seeded in 96-well plates and,
after culturing overnight, the primary culture medium
was removed, and fresh medium containing six concen-
trations of UA (0, 0.01, 0.1, 1, 10, and 100 uM) was
added for 24 to 72 h. Then, 20 pL of 5 mg/mL MTIT in
phosphate-buffered saline (PBS) was added to each well
and cells were incubated for 3 to 4 h. Next, the medium
was removed and 200 uL of DMSO was added to each
well to stop the reactions. Cell viability was detected by
measuring the optical density at 570 nm using a Synergy
HTX plate reader (BioTek Instruments Inc., Winooski,
VT, USA) and Gen5 (BioTek Instruments Inc.).

Cell cycle analysis

Cells were seeded into 100-mm diameter culture dishes,
incubated for 24 h, and then treated with UA (0, 5, 10,
and 20 uM) for 48 h. Cells were harvested using tryp-
sin/EDTA and fixed with 70% cold ethanol overnight at
—20°C. The fixed cells were centrifuged at 4°C at 5,000
rpm for 5 min, washed with cold PBS, and incubated at
37°C for 30 min with 50 pg/mL RNase A. The cells were
stained with 50 pug/mL propidium iodide at 37°C for 30
min. The DNA contents of the stained cells were analyzed
using CellQuest and a FACS Vantage SE flow cytometer
(BD Biosciences, San Diego, CA, USA).

Western blot analysis

Cells were treated with UA (0O, 5, 10, and 20 uM) for 24
to 48 h and lysed in PRO-PREP Protein Extraction Solu-
tion containing protease and phosphatase inhibitors (Ro-
che Diagnostics GmbH, Mannheim, Germany) for 30 min
at 4°C. Then, cells were centrifuged at 4°C at 13,000 rpm
for 30 min. Whole protein samples (40 pg) were sepa-
rated using 6% to 12% sodium dodecyl sulfate-polyacryl-
amide gel electrophoresis and transferred onto polyvinyl-
idene fluoride membranes (PVDF; Bio-Rad Laboratories
Inc., Hercules, CA, USA). The membranes were blocked
with 5% borine serum albumin (BSA) (AMRESCO, Cleve-
land, OH, USA) in Tris-buffered saline (TBS) with 0.1%
Tween 20 (TBS-T) for 1 h at room temperature, then in-
cubated with primary antibodies (1:500 to 1:1,000) di-
luted in 5% BSA in TBS-T overnight at 4°C. Next, mem-
branes were washed four times (3 min each) with TBS-
T, and then incubated with HRP-conjugated anti-rabbit
or anti-mouse secondary antibodies (1:1,000) for 1 h at
room temperature. Protein bands were detected using an

Advanced Electrochemiluminescence Western Blot Detec-
tion Kit (Amersham, Uppsala, Sweden), and their inten-
sities were measured using Image] (National Institutes
of Health, Bethesda, MD, USA).

Scratch wound-healing assays

Approximately 5% 10 cells were seeded into 6-well plates
and cultured for 24 h. Artificial wounds were made in
each well using a P20 pipette tip. The cells were washed
with culture medium, and then fresh medium containing
1% FBS and UA (0, 5, 10, and 20 uM) was added. Images
were captured at different time points (24~ 72 h) using
an inverted microscope equipped with a camera. The
wound gap distance was determined quantitatively using
ImageJ (National Institutes of Health).

Invasion assays

Cell invasion assays were performed in 6-well plates
containing Transwell inserts with 8-um polycarbonate
membranes (Corning Incorporated Costar, Tewksbury,
MA, USA) (Yousefnia et al., 2020). Briefly, cells (3x10°
cells/mL) in 1.5 mL of serum-free DMEM were plated in
the upper chamber (BD BioCoat™ Matrigel™ Invasion
Chamber, Corning Life Science, Durham, NC, USA),
and DMEM containing 10% FBS was added to the lower
chamber. In both the control and UA (5~20 uM) treat-
ment groups, after incubation at 37°C and 5% CO, for
48 h, the non-invading cells were removed from the up-
per chamber with a cotton swab. The invading cells were
fixed in 4% paraformaldehyde for 30 min, stained with
0.5% crystal violet solution for 30 min, and counted in
microscopic fields.

Colony formation assays

Cells were seeded at a density of 1,000 cells/well in 6-
well flat-bottom plates with 2 mL of DMEM containing
10% FBS. The cells were cultured for 24 h with or with-
out UA, the medium was replaced, and cells were cul-
tured at 37°C in a 5% CO; incubator for a further 14 days.
Cell colonies were fixed in methanol and stained with
crystal violet. Colonies that contained more than 50 cells
were counted under a microscope.

Mammosphere culture

For analysis of mammosphere formation, MCF-7 single-
cell suspensions were plated at 5x10" cells/well using the
Mammocult™ Human Medium Kit (STEMCELL Tech-
nologies, Vancouver, BC, Canada). The cells were seeded
into Ultra-Low Attachment 6-well plates at 37°C and 5%
CO; and, after 7 days of culture, primary mammospheres
were collected by gentle centrifugation. Cells were grown
as non-adherent spheres (termed mammospheres) with
a size of >60 pum. For secondary mammosphere forma-
tion, the protocols described by Lombardo et al. (2015)
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and Yousefnia et al. (2020) were followed. Mammo-
spheres were incubated for 4 weeks, passaged on days 7,
14, 21, and 28, and observed under a phase-contrast mi-
croscope.

Analysis of cell surface markers and ALDH activity by flow
cytometry

Tertiary mammospheres of MCF-7 cells were trypsinized
to generate single cells. The recommended concentrations
of human CD24-PE and CD44-FITC antibodies (BD Bio-
sciences) were added to the cell suspensions, and the
cells were incubated at room temperature in the dark for
30 min. The cells were then washed with PBS and ana-
lyzed using a FACSCalibur Flow Cytometer (BD Biosci-
ences) (Jafari et al., 2017). ALDH activity was assayed
using an Aldefluor™ assay kit (STEMCELL Technologies).
Cells treated with the ALDH inhibitor diethylaminobenz-
aldehyde (DEAB) were used as a negative control. ALDH-
positive and ALDH-negative cells were sorted using a
flow cytometer (BD Biosciences) (Choi et al., 2018).

Statistical analysis

Data were presented as mean=+SD for the indicated num-
ber of independent experiments. Statistical significance
(P<0.05) was determined using the Student’s ¢-test for
paired data. Statistical analyses were performed using
SPSS for Windows (version 23.0; IBM Corp., Armonk,
NY, USA).
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RESULTS

UA suppresses growth and induces cell cycle arrest in
MCF-7 cells

To determine whether UA inhibits the growth of human
breast cancer cells, MCF-7 cells were exposed to 0~ 100
uM UA for 24~72 h. After 24, 48, and 72 h, ICso values
were 75.5 uM, 66.1 uM, and 61.9 uM, respectively (Fig.
1B), suggesting that MCF-7 cells show significant sensi-
tivity to UA in a concentration- and time-dependent man-
ner (P<0.01). Based on the effects on cell count and mor-
phology (Fig. 1C), UA at a concentration of <20 uM (no
cytotoxicity) was used for subsequent analyses of its bio-
activity.

Since UA can inhibit breast cancer cell proliferation,
we investigated whether UA causes apoptosis by cell cy-
cle arrest. MCF-7 cells were treated with various concen-
trations of UA (0~20 uM) for 48 h, and intracellular
DNA content was quantified by flow cytometry. MCF-7
cells treated with UA showed considerable cell accumu-
lation, as indicated by an increase in the proportion of
cells in the GO/G1 phase from 42.70% to 74.36% in the
20 uM UA-treated group compared with the control (P<
0.01; Fig. 2A and 2B). To identify the molecular events
associated with UA-induced growth arrest in MCF-7 cells,
Western blotting was performed to detect various cell
cycle regulatory proteins. MCF-7 cells were treated with
varying concentrations of UA (5, 10, and 20 uM) for 48
h, resulting in an increase in p38 MAPK phosphoryla-
tion. Western blotting revealed that UA treatment in-
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clin E, examined by Western blot-
ting.
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creased expression of p53 and p21, and decreased expres-
sion of CDK4, cyclin D, CDK2, and cyclin E proteins (in-
volved in the regulation of the GO/G1 phase), in a con-
centration-dependent manner (Fig. 2C).

UA inhibits migration, invasion, and colony formation of
MCF-7 cells

To examine cell migration, a scratch was introduced into
the cell monolayer to create a gap, and the rate of wound
healing was analyzed under various concentrations of UA
over 48 h (Fig. 3A and 3B). The wound area was inhib-
ited by 52.2% for MCF-7 cells treated with O uM UA and
1.2% for cells treated with 20 pM UA, indicating signif-
icant inhibition in cell migration after UA treatment (P<
0.001). For the migration assay, the concentration of FBS
in the culture medium decreased from 10% to 1% to al-
low cells to migrate without proliferation. In addition, to

UA (uM)

evaluate the inhibitory effect of UA on cell migration and
invasion, Boyden chamber assays were performed by
treating cells with UA for 48 h (Fig. 3C and 3D). Con-
sistent with the results of the wound-healing assay, the
invasive capacity of MCF-7 cells was significantly inhib-
ited by 4.8% and 0.24% after treatment with 10 uM and
20 UM UA, respectively (P<0.001).

To evaluate the inhibitory effect of UA on colony for-
mation, MCF-7 cells were exposed to various concentra-
tions of UA for 24 h, the medium containing UA was re-
moved, and cells were cultured in fresh medium for 14
days (Fig. 3E and 3F). The mean colony number was sig-
nificantly lower after treatment with 20 uM UA than for
control cells (P<0.001). These in vitro results suggest that
UA inhibits breast cancer progression by suppressing cell
proliferation, migration, and invasion.
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Fig. 3. Effect of ursolic acid (UA) on migration, invasion, and colony formation of MCF-7 cells. (A) Cells were grown to confluence
in 6-~well plates, scratch-wounded, and treated with the various concentrations of UA. (C) The filter membranes were coated with
Matrigel and 0.02% gelatin. MCF-7 cells were treated UA for 48 h. (E) Cells were seeded onto 6-well cell culture plates and stained
with 0.5% crystal violet. (B, D, and F) The wound area, invading cell number, and colony number were measured using ImageJ.
Values are presented as mean+SD. *P<0.05 and ***/P<0.001 vs. control.
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Fig. 4. Characteristics of MCF-7 cells after induction of differentiation. (A) To establish mammospheres, cells were seeded into
6-well plates in cancer stem cell culture media for 28 days, and phase-contrast microscopy was used to monitor mammosphere
growth. Cell morphology was visualized using inverted microscopy (X100). Scale bar, 200 um. (B) CD44"/CD24™"o% populations were
evaluated in MCF-7 cells and MCF-7 cell-derived breast cancer stem (BCS)-like cells. The square indicates the distribution of
the CD44"/CD24™"°" cell subpopulation. (C and D) Aldehyde dehydrogenase (ALDH) expression in human BCS-like cells, analyzed
by flow cytometry. Diethylaminobenzaldehyde (DEAB) was used as the specific ALDH inhibitor in the negative control groups. The
gating was based on binding to a control antibody. Results are expressed as meanzSD. Statistical differences were analyzed

with Student’s ¢-test (**P<0.01 and ***P<0.001 vs. control). SSC-H, side scatter-height.

Characterization of MCF-7 cell-derived BCS-like cells
MCF-7 cells were monitored for mammosphere forma-
tion after induction of BCSC differentiation and subse-
quent culture in differentiation medium for 28 days. Af-
ter induction of BCSC differentiation, the size and num-
ber of the mammospheres were increased (Fig. 4A), and
the CD44"/CD24 " cell fraction was increased from
0.83% to 26.19% (Fig. 4B). In addition, there was an in-
crease in the ALDH-positive cell population, from 14.16
% to 41.30%, compared with parental MCF-7 cells (P<
0.001) (Fig. 4C). The proportion of ALDH-positive cells
in the group treated with DEAB, an ALDH inhibitor, was
13.41%, which was two thirds lower than that of MCF-7
cell-derived BCS-like cells (Fig. 4C and 4D). Thus, differ-
entiation-induced MCF-7 cells show characteristics of
BCSCs.

UA significantly inhibits growth of MCF-7 cell-derived
BCS-like cells

The inhibitory effect of UA on cell proliferation by con-
centration and exposure time was evaluated in MCF-7
cells and MCF-7 cell-derived BCS-like cells treated with

0~40 uM UA. Growth inhibition analysis revealed that
the ICso values for MCF-7 cells and MCF-7 cell-derived
BCS-like cells were 35.27 uM and 27.90 uM, respective-
ly, after 24 h and decreased to 20.97 uM and 17.65 pM,
respectively, after 72 h (Fig. 5). These results suggest that
the inhibitory effect of UA on cell proliferation was great-
er in MCF-7 cell-derived BCS-like cells than in MCF-7
cells (P<0.01 and P<0.001, respectively).

UA inhibits mammosphere formation and migration in
MCF-7 cell-derived BCS-like cells

To determine whether mammosphere formation is sup-
pressed by UA, MCF-7-derived mammospheres were
treated with UA for 48 h. Medium containing UA was
removed and cells were cultured in fresh medium for
monitoring. Treatment with 20 uM UA led to a signifi-
cant decrease in mammosphere size by 80.3% (P<0.01;
Fig. 6). In wound healing assays, scratches were intro-
duced into MCF-7 cell-derived BCS-like cell monolayers,
and cells were exposure to various concentrations of UA
for 48 h (Fig. 6C). Treatment with O uM and 20 uM UA
decreased the wound area by 51.2% and 7.2%, respec-
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Fig. 5. Ursolic acid (UA) exerts cytotoxicity in MCF-7 cells and MCF-7 cell-derived breast cancer stem (BCS)-like cells. Comparison
of cell viability in MCF-7 cells (A) and MCF-7 cell-derived BCS-like cells (B) by MTT assays following incubation with UA (0, 5,
10, 20, and 40 uM) for 24, 48, and 72 h. UA inhibited MCF-7 cell and MCF-7 cell-derived BCS-like cell growth in dose- and time-de-
pendent manners compared with control cells. Results are expressed as meanzSD. Statistical differences were analyzed using
Student’s #-test (*P<0.05, **P<0.01, and ***P<0.001 vs. control). MTT, 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide.
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Fig. 6. Effect of ursolic acid (UA) on mammosphere-forming ability and migration of MCF-7 cell-derived breast cancer stem
(BCS)-like cells. (A) Cells were treated with UA (0, 5, 10, and 20 uM) in ultra-low 6-well plates for 48 hours, the UA-containing
medium was removed, and cells were incubated for 28 days to induce mammosphere formation. Phase-contrast microscopy was
used to monitor mammosphere growth over 28 days. Cell morphology was visualized using inverted microscopy (X100). Scale
bar, 200 um. (B) Quantitative analysis of mammosphere size. (C) Effect of UA on the migration of MCF-7 cell-derived BCS-like
cells. Cells were grown to confluence in 6-well plates coated with 0.02% gelatin, scratch-wounded, and treated with various concen-
trations of UA for 48 h. (D) The percentage distribution of the average wound area, as measured using ImagelJ. Results are pre-
sented as mean£SD. *P<0.05 and **P<0.01 vs. control cells.

tively, indicating a significant reduction in cell migration
with UA (P<0.01; Fig. 6D).

UA suppresses ERK and PI3K/AKT signaling pathways in
MCEF-7 cell-derived BCS-like cells

We next investigated the effects of UA (5, 10, and 20
uM) on expression of components of the PI3K/AKT sig-

naling pathway in MCF-7 cell-derived BCS-like cells by
Western blotting (Fig. 7A). p-PI3K, p-AKT, and p-ERK
expression in MCF-7 cell-derived BCS-like cells was down-
regulated following UA treatment. Furthermore, UA treat-
ment increased expression of p-FoxO1/FoxO3a. When
cells were co-treated with UA and PD98059, an ERK in-
hibitor, or LY-294002, an AKT inhibitor (Fig. 7B and 7C),
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| |
i ——— expression of ERK and PI3K/AKT in
100 mm — L1 100-mm MCF-7 cell-derived BCS-like cells
treated with UA at 5, 10, and 20 uM
— — for 24 h. (B and C) Cells were treat-
£ £se ed with UA in combination with the
L8 5 <5 50 ERK inhibitor PD98059 or the AKT
4 ug é“g inhibitor LY294002, and levels of
"'é_o\o S p-ERK or p-AKT were detected by
~ ~ Western blotting. (D and E) Band in-
tensities were normalized to total
0.0 - 0.0 - ERK or AKT. Results are presented
0 0 20 20 UA(uM) 0 20 20 UA(uMm) as meanzSD. **P<0.01 and ***P<

- 4+ -+ PD98059 (100 uM) -
p-ERK and p-AKT activation was significantly suppressed
(P<0.01 and P<0.001, respectively; Fig. 7D and 7E).
These results suggest that ERK and PI3K/AKT signaling
pathways are in part associated with inhibition of cell
growth by UA.

DISCUSSION

Due to the global increase in breast cancer incidence, de-
velopment of effective drugs and treatments targeting
BCSCs has been a focus of recent research (Butti et al.,
2019; Duan et al., 2021). Various therapeutic approaches
for breast cancer management, including surgery, radio-
therapy, chemotherapy, and hormonal therapy, are cur-
rently employed in clinical practice (Tong et al., 2018).
Nevertheless, cancer relapse and metastasis result in a
poor prognosis (Feng et al., 2018). The main cause of
cancer progression is the presence of BCSCs, a class of
pluripotent cancer cells with distinctive characteristics of
self-renewal, high rates of proliferation, and the ability
to differentiate into a spectrum of cell types observed in
tumors (Velasco-Veldzquez et al., 2011). In general, che-
motherapy has various side effects, including toxic effects
on normal cells and development of drug resistance (Kern
and Schroeder, 2014). Therefore, it is crucial to identify
novel natural compounds that are able to specifically in-
hibit cancer cell proliferation with low cytotoxicity to-

-+ LY294002 (50 uM) 0.001 compared to total ERK or AKT.

wards non-cancer cells (Li-Weber, 2009). Many studies
have focused on phytochemicals that target BCSCs (Dan-
dawate et al., 2016), which has led to the growing inter-
est in natural compounds that can be exploited to target
BCSCs for effective anticancer therapy. In the current
study, we provide the first evidence that UA at concen-
trations of 5~20 UM suppresses MCF-7 cell proliferation
whilst exhibiting low cytotoxicity and without inducing
morphological changes (Fig. 1B). Moreover, we show that
UA effectively reduces migration and colony formation
(mammosphere formation) in MCF-7 cells and MCF-7
cell-derived BCS-like cells (Fig. 3 and 6).

The tumor suppressor gene p53 plays a critical role in
mediating cellular responses by regulating transcription-
al activation of various genes involved in apoptosis, cell
cycle arrest, and DNA repair (Harris and Levine, 2005).
p53 also induces transcription of p21, an important reg-
ulator of the cell cycle. The cyclin-CDK complex plays a
central role in the regulation of cell cycle progression. p21
is an inhibitor of CDK expression and can inhibit cyclin-
CDK complex formation to induce cell cycle arrest. In
the current study, treatment of MCF-7 cells with UA in-
creased p53 and p21 expression, thereby inhibiting the
breast cancer cell cycle (Fig. 2C). Furthermore, UA acti-
vated p38 MAPK, an important stress-related kinase in-
volved in regulation of inflammation, cell growth and dif-
ferentiation, cell cycle, and cell death (Fig. 2C) (MacCor-
kle and Tan, 2005).
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CSCs derived from cancer cells are potential targets for
breast cancer therapy (Liu et al., 2013). In the present
study, UA exerted a significantly greater cytotoxic on
MCEF-7 cell-derived BCS-like cells than on MCF-7 cells.
These results indicate that UA has a selective inhibitory
effect on the growth of BCSCs (Fig. 5). The current che-
motherapeutic target is CSCs, an important cause of can-
cer relapse (Butti et al., 2019; De Angelis et al., 2019).
Three subtypes of BCSCs have been identified: mesen-
chymal-like CD44"¢"/CD24"", epithelial-like ALDH",
and ALDH'/CD44"%"/CD24"" (Sulaiman et al., 2019).
CD44 is a non-kinase, single-span transmembrane gly-
coprotein that binds to hyaluronan, regulating cell pro-
liferation, survival, and differentiation. The expression
of CD44 in BCSCs is high, and downregulation of CD44
induces cell differentiation and sensitization to chemo-
therapy (Pham et al., 2011; Yan et al., 2015). Whereas
CD24 is a glycosylphosphatidylinositol-linked cell surface
glycoprotein involved in immunological functions, tumor-
igenesis, chemoresistance, and metastasis. CD24 expres-
sion in BCSCs is low or absent, and upregulation of CD24
is associated with a poor prognosis in luminal A and tri-
ple-negative breast cancer subtypes (Ortiz-Montero et
al., 2018). Furthermore, ALDH is a member of a group
of enzymes that oxidize aldehydes into carboxylic acids.
High ALDH activity, as measured by ALDEFLUOR assays
(which assess levels of nine active isoforms of ALDH), is
associated with stem cell-like properties and chemore-
sistance in breast cancer, while inhibition of ALDH sup-
presses tumorigenicity and cell migration (Li et al., 2017).
To examine the differentiation capacity of BCSCs, CD44 "/
CD24 " and ALDH" cell populations were analyzed as
differentiation markers. After 28 days differentiation,
the CD44"/CD24 " cell population increased from
0.83% to 26.19%, while the ALDH-positive cell popula-
tion increased from 14.16% to 41.30% (Fig. 4).

Numerous natural compounds exert inhibitory effects
on CSCs by interfering with multiple targets in cancer-
related signaling pathways (Yang et al., 2020). Thus, nat-
ural compounds can be used to develop novel chemo-
therapeutic agents targeting BCSCs (Liskova et al., 2019).
Among cancer-related signaling pathways, the associa-
tion between cell proliferation and the ERK pathway is
clearly established. The ERK signaling pathway controls
cyclin D1 expression and S phase progression in embry-
onic stem cells in mice (Jirmanova et al., 2002). Further-
more, the PI3K/AKT signaling pathway plays an impor-
tant role in intracellular signal transduction and cell pro-
liferation, differentiation, division, and migration (Li et
al., 2013), and PI3K activity contributes substantially to
cellular transformation and carcinogenesis (Fresno Vara
et al., 2004). As AKT is a major effector in the PI3K sig-
naling pathway, an increase in AKT activity blocks the
apoptotic pathway (Shin et al., 2012). Regulation of the

PI3K/AKT pathway is likely to be central in specifically
targeting cancer cells using chemotherapeutic agents
without inducing cytotoxicity to normal cells. Thus, the
findings of the present study confirmed the role of UA in
reducing PI3K expression in MCF-7 cell-derived BCS-like
cells and, consequently, lowering AKT levels to delay can-
cer progression. UA also suppressed p-ERK but upregu-
lated p-FoxO1/FoxO3a to induce cell cycle arrest in the
G1 phase and to inhibit cancer cell proliferation (Fig. 7).

In conclusion, the selective effects of UA on BCSCs
were determined for the first time. We demonstrated that
a low concentration of UA inhibits proliferation of MCF-7
cell-derived BCS-like cells. Furthermore, UA inhibits cell
proliferation by targeting the ERK and PI3K/AKT signal-
ing pathways in MCF-7 cell-derived BCS-like cells, thus
suppressing progression of breast cancer. These findings
support the use of UA as a novel inhibitor of the ERK and
PI3K/AKT signaling pathways in breast cancer therapy.
Thus, UA is a candidate therapeutic agent for targeting
BCSCs.

ACKNOWLEDGEMENTS

This work was supported by National Research Founda-
tion of Korea (NRF) grant funded by the Korea govern-
ment (MSIT) (grant number 2017R1D1A3B03034506,
2020R1F1A1072191).

AUTHOR DISCLOSURE STATEMENT

The author declares no potential conflict of interest.

REFERENCES

Bak MJ, Das Gupta S, Wahler J, Suh N. Role of dietary bioactive
natural products in estrogen receptor-positive breast cancer.
Semin Cancer Biol. 2016. 40-41:170-191.

Brunetti A, Manfioletti G. Editorial: hormone receptors and breast
cancer. Front Endocrinol. 2019. 10:205. https://doi.org/10.
3389/fendo.2019.00205

Butti R, Gunasekaran VP, Kumar TVS, Banerjee P, Kundu GC.
Breast cancer stem cells: biology and therapeutic implications.
Int J Biochem Cell Biol. 2019. 107:38-52.

Choi HS, Kim SL, Kim JH, Deng HY, Yun BS, Lee DS. Triterpene
acid (3-O-p-coumaroyltormentic acid) isolated from aronia
extracts inhibits breast cancer stem cell formation through
downregulation of c-Myc protein. Int ] Mol Sci. 2018. 19:2528.
https://doi.org/10.3390/ijms 19092528

Dandawate PR, Subramaniam D, Jensen RA, Anant S. Targeting
cancer stem cells and signaling pathways by phytochemicals:
novel approach for breast cancer therapy. Semin Cancer Biol.
2016. 40-41:192-208.

De Angelis ML, Francescangeli F, Zeuner A. Breast cancer stem
cells as drivers of tumor chemoresistance, dormancy and re-
apse: new challenges and therapeutic opportunities. Cancers.



UA Decreases the Proliferation of MCF-7 Cells 443

2019. 11:1569. https://doi.org/10.3390/cancers11101569

Dérijard B, Raingeaud J, Barrett T, Wu IH, Han ], Ulevitch R], et
al. Independent human MAP-kinase signal transduction path-
ways defined by MEK and MKK isoforms. Science. 1995. 267:
682-685.

Duan H, Liu Y, Gao Z, Huang W. Recent advances in drug delivery
systems for targeting cancer stem cells. Acta Pharm Sin B.
2021. 11:55-70.

Farvid MS, Chen WY, Michels KB, Cho E, Willett WC, Eliassen
AH. Fruit and vegetable consumption in adolescence and early
adulthood and risk of breast cancer: population based cohort
study. BMJ. 2016. 353:i2343. https://doi.org/10.1136/bmj.
2343

FengY, Spezia M, Huang S, Yuan C, Zeng Z, Zhang L, et al. Breast
cancer development and progression: risk factors, cancer stem
cells, signaling pathways, genomics, and molecular pathogen-
esis. Genes Dis. 2018. 5:77-106.

Fresno Vara JA, Casado E, de Castro J, Cejas P, Belda-Iniesta C,
Gonzalez-Bar6n M. PI3K/Akt signalling pathway and cancer.
Cancer Treat Rev. 2004. 30:193-204.

Grosso G, Bella F, Godos J, Sciacca S, Del Rio D, Ray S, et al. Possi-
ble role of diet in cancer: systematic review and multiple meta-
analyses of dietary patterns, lifestyle factors, and cancer risk.
Nutr Rev. 2017. 75:405-419.

Harris SL, Levine AJ. The p53 pathway: positive and negative feed-
back loops. Oncogene. 2005. 24:2899-2908.

Hernandez-Aya LF, Gonzalez-Angulo AM. Targeting the phos-
phatidylinositol 3-kinase signaling pathway in breast cancer.
Oncologist. 2011. 16:404-414.

Jafari SM, Joshaghani HR, Panjehpour M, Aghaei M, Zargar
Balajam N. Apoptosis and cell cycle regulatory effects of aden-
osine by modulation of GLI-1 and ERK1/2 pathways in CD44 "
and CD24  breast cancer stem cells. Cell Prolif. 2017. 50:
e12345. https://doi.org/10.1111/cpr.12345

Jiang X, Li T, Liu RH. 20-Hydroxyursolic acid inhibited cell prolif-
eration and induced apoptosis in MDA-MB-231 human breast
cancer cells through the p38/MAPK signal transduction path-
way. J Agric Food Chem. 2016. 64:1806-1816.

Jirmanova L, Afanassieff M, Gobert-Gosse S, Markossian S,
Savatier P. Differential contributions of ERK and PI3-kinase to
the regulation of cyclin D1 expression and to the control of the
G1/S transition in mouse embryonic stem cells. Oncogene.
2002. 21:5515-5528.

Kassi E, Sourlingas TG, Spiliotaki M, Papoutsi Z, Pratsinis H,
Aligiannis N, et al. Ursolic acid triggers apoptosis and Bcl-2
downregulation in MCF-7 breast cancer cells. Cancer Invest.
2009. 27:723-733.

Kern KM, Schroeder JR. Comparison of cantharidin toxicity in
breast cancer cells to two common chemotherapeutics. Int J
Breast Cancer. 2014. 2014:423059. https://doi.org/10.1155/
2014/423059

Li W, MaH, Zhang]J, Zhu L, Wang C, Yang Y. Unraveling the roles
of CD44/CD24 and ALDHI as cancer stem cell markers in tu-
morigenesis and metastasis. Sci Rep. 2017. 7:13856. https://
doi.org/10.1038/541598-017-14364-2

LiY, Jiang Y, Wan Y, Zhang L, Tang W, Ma ], et al. Medroxypro-
gestogen enhances apoptosis of SKOV-3 cells via inhibition of
the PI3K/Akt signaling pathway. ] Biomed Res. 2013. 27:43-
50.

Liskova A, Kubatka P, Samec M, Zubor P, Mlyncek M, Bielik T, et
al. Dietary phytochemicals targeting cancer stem cells. Mole-
cules. 2019. 24:899. https://doi.org/10.3390/molecules2405
0899

Liu P, DuR, Yu X. Retracted: ursolic acid exhibits potent antican-
cer effects in human metastatic melanoma cancer cells (SK-
MEL-24) via apoptosis induction, inhibition of cell migration
and invasion, cell cycle arrest, and inhibition of mitogen-acti-

vated protein kinase (MAPK)/ERK signaling pathway. Med
Sci Monit. 2021. 27:€930758. https://doi.org/10.12659/
MSM.930758

Liu S, Cong Y, Wang D, Sun Y, Deng L, Liu Y, et al. Breast cancer
stem cells transition between epithelial and mesenchymal
states reflective of their normal counterparts. Stem Cell Re-
ports. 2013. 2:78-91.

Li-Weber M. New therapeutic aspects of flavones: the anticancer
properties of Scutellaria and its main active constituents Wo-
gonin, Baicalein and Baicalin. Cancer Treat Rev. 2009. 35:57-
68.

Lombardo Y, de Giorgio A, Coombes CR, Stebbing J, Castellano
L. Mammosphere formation assay from human breast cancer
tissues and cell lines. J Vis Exp. 2015. 97:52671. https://doi.
0rg/10.3791/52671

LoPiccolo J, Blumenthal GM, Bernstein WB, Dennis PA. Target-
ing the PI3K/Akt/mTOR pathway: effective combinations and
clinical considerations. Drug Resist Updat. 2008. 11:32-50.

Lumachi F, Santeufemia DA, Basso SM. Current medical treat-
ment of estrogen receptor-positive breast cancer. World J Biol
Chem. 2015. 6:231-239.

MacCorkle RA, Tan TH. Mitogen-activated protein kinases in
cell-cycle control. Cell Biochem Biophys. 2005. 43:451-461.

Marone R, Cmiljanovic V, Giese B, Wymann MP. Targeting phos-
phoinositide 3-kinase: moving towards therapy. Biochim Bio-
phys Acta. 2008. 1784:159-185.

Nandy SB, Lakshmanaswamy R. Cancer stem cells and metasta-
sis. Prog Mol Biol Transl Sci. 2017. 151:137-176.

Ortiz-Montero P, Liu-Bordes WY, Londofio-Vallejo A, Vernot JP.
CD24 expression and stem-associated features define tumor
cell heterogeneity and tumorigenic capacities in a model of car-
cinogenesis. Cancer Manag Res. 2018. 10:5767-5784.

Pham PV, Phan NL, Nguyen NT, Truong NH, Duong TT, Le DV,
et al. Differentiation of breast cancer stem cells by knockdown
of CD44: promising differentiation therapy. J Transl Med.
2011. 9:209. https://doi.org/10.1186/1479-5876-9-209

Reddy KB, Nabha SM, Atanaskova N. Role of MAP kinase in tu-
mor progression and invasion. Cancer Metastasis Rev. 2003.
22:395-403.

Shan JZ, Xuan YY, Ruan SQ, Sun M. Proliferation-inhibiting and
apoptosis-inducing effects of ursolic acid and oleanolic acid on
multi-drug resistance cancer cells in vitro. Chin J Integr Med.
2011. 17:607-611.

Shan NL, ShinY, Yang G, Furmanski P, Suh N. Breast cancer stem
cells: a review of their characteristics and the agents that affect
them. Mol Carcinog. 2021. 60:73-100.

Shin DY, Kim GY, Lee JH, Choi BT, Yoo YH, Choi YH. Apoptosis
induction of human prostate carcinoma DU145 cells by diallyl
disulfide via modulation of JNK and PI3K/AKT signaling path-
ways. Int J Mol Sci. 2012. 13:14158-14171.

Sim6es BM, Piva M, Iriondo O, Comaills V, Lépez-Ruiz JA, Zabalza
I, et al. Effects of estrogen on the proportion of stem cells in the
breast. Breast Cancer Res Treat. 2011. 129:23-35.

Singh JK, Farnie G, Bundred NJ, Sim&es BM, Shergill A, Landberg
G, et al. Targeting CXCR1/2 significantly reduces breast cancer
stem cell activity and increases the efficacy of inhibiting HER2
via HER2-dependent and -independent mechanisms. Clin Can-
cer Res. 2013. 19:643-656.

Sulaiman A, McGarry S, Han X, Liu S, Wang L. CSCs in breast can-
cer-one size does not fit all: therapeutic advances in targeting
heterogeneous epithelial and mesenchymal CSCs. Cancers.
2019. 11:1128. https://doi.org/10.3390/cancers11081128

Thomas W, Coen N, Faherty S, Flatharta CO, Harvey BJ. Estrogen
induces phospholipase A2 activation through ERK1/2 to mo-
bilize intracellular calcium in MCF-7 cells. Steroids. 2006. 71:
256-265.

Tong CWS, Wu M, Cho WCS, To KKW. Recent advances in the



444 Gi Dae Kim

treatment of breast cancer. Front Oncol. 2018. 8:227. https://
doi.org/10.3389/fonc.2018.00227

Velasco-Velazquez MA, Popov VM, Lisanti MP, Pestell RG. The
role of breast cancer stem cells in metastasis and therapeutic
implications. Am J Pathol. 2011. 179:2-11.

Visvader JE, Lindeman GJ. Cancer stem cells in solid tumours: ac-
cumulating evidence and unresolved questions. Nat Rev Can-
cer. 2008. 8:755-768.

Wang]JS, Ren TN, Xi T. Ursolic acid induces apoptosis by suppress-
ing the expression of FoxM1 in MCF-7 human breast cancer
cells. Med Oncol. 2012. 29:10-15.

Wu HJ, Chu PY. Role of cancer stem cells in cholangiocarcinoma
and therapeutic implications. Int J Mol Sci. 2019. 20:4154.
https://doi.org/10.3390/ijms20174154

Yan Y, Zuo X, Wei D. Concise review: emerging role of CD44 in
cancer stem cells: a promising biomarker and therapeutic tar-
get. Stem Cells Transl Med. 2015. 4:1033-1043.

Yang L, Shi P, Zhao G, Xu J, Peng W, Zhang]J, et al. Targeting can-

cer stem cell pathways for cancer therapy. Signal Transduct
Target Ther. 2020. 5:8. https://doi.org/10.1038/s41392-020-
0110-5

Yeh CT, Wu CH, Yen GC. Ursolic acid, a naturally occurring tri-
terpenoid, suppresses migration and invasion of human breast
cancer cells by modulating c-Jun N-terminal kinase, Akt and
mammalian target of rapamycin signaling. Mol Nutr Food Res.
2010. 54:1285-1295.

Yin R, Li T, Tian JX, Xi P, Liu RH. Ursolic acid, a potential antican-
cer compound for breast cancer therapy. Crit Rev Food Sci
Nutr. 2018. 58:568-574.

Yousefnia S, Naseri D, Seyed Forootan F, Tabatabaeian M,
Moattar F, Ghafghazi T, et al. Suppressive role of Viola odorata
extract on malignant characters of mammosphere-derived
breast cancer stem cells. Clin Transl Oncol. 2020. 22:1619-
1634.

ZhaoJ. Cancer stem cells and chemoresistance: the smartest sur-
vives the raid. Pharmacol Ther. 2016. 160:145-158.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /04b03
    /04b03b
    /04b08
    /04b09
    /04b11
    /04b19
    /04b20
    /04b21
    /04b24
    /04b25
    /26
    /6px2bus
    /911Porscha
    /AachenBT-Bold
    /AachenBT-Roman
    /AardvarkCafe
    /AbadiMT-CondensedExtraBold
    /AbadiMT-CondensedLight
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AccentSwissCheese
    /AdLibBT-Regular
    /AdobeFangsongStd-Regular
    /AdobeHeitiStd-Regular
    /AdobeKaitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobeSongStd-Light
    /AdventureNormal
    /AFPEPSI
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AgencyFB-Bold
    /AgencyFB-Reg
    /ahn2006-B
    /ahn2006-L
    /ahn2006-M
    /AirbusSpecial
    /Albertus-Bold
    /AlbertusExtraBold-Regular
    /AlbertusMedium-Italic
    /AlbertusMedium-Regular
    /Aldine401BT-BoldA
    /Aldine401BT-BoldItalicA
    /Aldine401BT-ItalicA
    /Aldine401BT-RomanA
    /Aldine721BT-Bold
    /Aldine721BT-BoldItalic
    /Aldine721BT-Italic
    /Aldine721BT-Light
    /Aldine721BT-LightItalic
    /Aldine721BT-Roman
    /AlefbetNormal
    /Algerian
    /AlgerianBasD
    /AlgerianD
    /AlienLeague
    /AllegroBT-Regular
    /AlmanacMT
    /AlternateGothicNo2BT-Regular
    /AmazoneBT-Regular
    /AmeliaBT-Regular
    /AmericanaBT-Bold
    /AmericanaBT-ExtraBold
    /AmericanaBT-ExtraBoldCondensed
    /AmericanaBT-Italic
    /AmericanaBT-Roman
    /AmericanGaramondBT-Bold
    /AmericanGaramondBT-BoldItalic
    /AmericanGaramondBT-Italic
    /AmericanGaramondBT-Roman
    /AmericanTextBT-Regular
    /AmericanUncD
    /AmerigoBT-BoldA
    /AmerigoBT-BoldItalicA
    /AmerigoBT-ItalicA
    /AmerigoBT-MediumA
    /AmerigoBT-MediumItalicA
    /AmerigoBT-RomanA
    /AmerTypewriterITCbyBT-Bold
    /AmerTypewriterITCbyBT-Medium
    /AmiR-HM
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /AntiqueOlive-Italic
    /AntiqueOlive-Regular
    /AntiqueRegular
    /AppleGaramond
    /AppleGaramond-Bold
    /AppleGaramond-BoldItalic
    /AppleGaramond-Italic
    /AppleGaramondLight
    /AppleGaramondLight-Italic
    /ArchitecturePlain
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArnoldBoeD
    /ArnoPro-Bold
    /ArnoPro-BoldCaption
    /ArnoPro-BoldDisplay
    /ArnoPro-BoldItalic
    /ArnoPro-BoldItalicCaption
    /ArnoPro-BoldItalicDisplay
    /ArnoPro-BoldItalicSmText
    /ArnoPro-BoldItalicSubhead
    /ArnoPro-BoldSmText
    /ArnoPro-BoldSubhead
    /ArnoPro-Caption
    /ArnoPro-Display
    /ArnoPro-Italic
    /ArnoPro-ItalicCaption
    /ArnoPro-ItalicDisplay
    /ArnoPro-ItalicSmText
    /ArnoPro-ItalicSubhead
    /ArnoPro-LightDisplay
    /ArnoPro-LightItalicDisplay
    /ArnoPro-Regular
    /ArnoPro-Smbd
    /ArnoPro-SmbdCaption
    /ArnoPro-SmbdDisplay
    /ArnoPro-SmbdItalic
    /ArnoPro-SmbdItalicCaption
    /ArnoPro-SmbdItalicDisplay
    /ArnoPro-SmbdItalicSmText
    /ArnoPro-SmbdItalicSubhead
    /ArnoPro-SmbdSmText
    /ArnoPro-SmbdSubhead
    /ArnoPro-SmText
    /ArnoPro-Subhead
    /ArribaArribaLetPlain
    /ArrusBT-Black
    /ArrusBT-BlackItalic
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /ArsisD-Regu
    /ArsisD-ReguItal
    /AtlanticInline-Normal
    /AuroraBT-BoldCondensed
    /AuroraBT-RomanCondensed
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BakerSignetBT-Roman
    /BalloonBT-Bold
    /BalloonBT-ExtraBold
    /BalloonBT-Light
    /BangLetPlain
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /BardPlain
    /BaskervilleBT-Bold
    /BaskervilleBT-BoldItalic
    /BaskervilleBT-Italic
    /BaskervilleBT-Roman
    /BaskOldFace
    /Batang
    /BatangChe
    /BatmanForeverAlternate
    /BatmanForeverOutline
    /BatmanForeverRoman
    /BauerBodoniBT-Black
    /BauerBodoniBT-BlackCondensed
    /BauerBodoniBT-BlackItalic
    /BauerBodoniBT-Bold
    /BauerBodoniBT-BoldCondensed
    /BauerBodoniBT-BoldItalic
    /BauerBodoniBT-Italic
    /BauerBodoniBT-Roman
    /BauerBodoniBT-Titling
    /Bauhaus93
    /BauhausITCbyBT-Bold
    /BauhausITCbyBT-Heavy
    /BauhausITCbyBT-Light
    /BauhausITCbyBT-Medium
    /BedrockPlain
    /BeehivePSMT
    /BeeskneesITC
    /BellCentennialBT-Address
    /BellCentennialBT-BoldListing
    /BellCentennialBT-NameAndNumber
    /BellCentennialBT-SubCaption
    /BellGothicBT-Black
    /BellGothicBT-Bold
    /BellGothicBT-Roman
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BelweBT-Bold
    /BelweBT-Light
    /BelweBT-Medium
    /BelweBT-RomanCondensed
    /BenguiatGothicITCbyBT-Bold
    /BenguiatGothicITCbyBT-BoldItal
    /BenguiatGothicITCbyBT-Book
    /BenguiatGothicITCbyBT-BookItal
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /BergellLetPlain
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BernhardTangoBT-Regular
    /BertramLetPlain
    /BibleScrT
    /Billo
    /BinaryITCTTLight
    /BinnerD
    /Bio-disc
    /BirchStd
    /BlackadderITC-Regular
    /Blackletter686BT-Regular
    /BlacklightD
    /BlackoakStd
    /BladeRunnerMovieFont
    /BlippoBT-Black
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /BodoniBT-Bold
    /BodoniBT-BoldCondensed
    /BodoniBT-BoldItalic
    /BodoniBT-Book
    /BodoniBT-BookItalic
    /BodoniBT-Italic
    /BodoniBT-Roman
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Regular
    /BonApetitMT
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanITCbyBT-Demi
    /BookmanITCbyBT-DemiItalic
    /BookmanITCbyBT-Light
    /BookmanITCbyBT-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BrailleAOE
    /BremenBT-Bold
    /BritannicBold
    /Broadway
    /BroadwayBT-Regular
    /BrushScriptMT
    /BrushScriptStd
    /BuxomD
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Calligraphic421BT-RomanB
    /Calligraphic810BT-Italic
    /Calligraphic810BT-Roman
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /CamelliaD
    /CamelotDeNada
    /CancunPlain
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Candice
    /CandidaBT-Bold
    /CandidaBT-Italic
    /CandidaBT-Roman
    /CarletonNormal
    /CarminaBT-Black
    /CarminaBT-BlackItalic
    /CarminaBT-Bold
    /CarminaBT-BoldItalic
    /CarminaBT-Light
    /CarminaBT-LightItalic
    /CarminaBT-Medium
    /CarminaBT-MediumItalic
    /CasablancaAntiqueItalic
    /CasablancaAntiquePlain
    /Caslon224ITCbyBT-Bold
    /Caslon224ITCbyBT-BoldItalic
    /Caslon224ITCbyBT-Book
    /Caslon224ITCbyBT-BookItalic
    /Caslon540BT-Italic
    /Caslon540BT-Roman
    /CaslonBT-Bold
    /CaslonBT-BoldItalic
    /CaslonOldFaceBT-Heavy
    /CaslonOldFaceBT-Italic
    /CaslonOldFaceBT-Roman
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastleT-Bold
    /CastleT-Book
    /CastleT-Ligh
    /CastleT-Ultr
    /Cataclysmic
    /CataneoBT-Bold
    /CataneoBT-Light
    /CataneoBT-Regular
    /CataneoBT-RegularSwash
    /CaxtonBT-Bold
    /CaxtonBT-BoldItalic
    /CaxtonBT-Book
    /CaxtonBT-BookItalic
    /CaxtonBT-Light
    /CaxtonBT-LightItalic
    /CelestialNormal
    /Centaur
    /Century
    /Century725BT-Black
    /Century725BT-Bold
    /Century725BT-BoldCondensed
    /Century725BT-Italic
    /Century725BT-Roman
    /Century725BT-RomanCondensed
    /Century731BT-BoldA
    /Century731BT-BoldItalicA
    /Century731BT-ItalicA
    /Century731BT-RomanA
    /Century751BT-ItalicB
    /Century751BT-RomanB
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldstyleBT-Bold
    /CenturyOldstyleBT-Italic
    /CenturyOldstyleBT-Roman
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbook-Italic
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGOmega-Regular
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /CharlesworthBold
    /CharlesworthPlain
    /CharterBT-Black
    /CharterBT-BlackItalic
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /Charting
    /CheltenhamBT-Bold
    /CheltenhamBT-BoldCondensed
    /CheltenhamBT-BoldCondItalic
    /CheltenhamBT-BoldExtraCondensed
    /CheltenhamBT-BoldHeadline
    /CheltenhamBT-BoldItalic
    /CheltenhamBT-BoldItalicHeadline
    /CheltenhamBT-Italic
    /CheltenhamBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /ChiantiBT-Bold
    /ChiantiBT-BoldItalic
    /ChiantiBT-Italic
    /ChiantiBT-Roman
    /Chick
    /Chiller-Regular
    /ChiselD
    /ChodeungL
    /CircleD
    /CityD-Bold
    /CityD-Ligh
    /CityD-Medi
    /Clarendon-Bold
    /Clarendon-Book
    /ClarendonBT-Black
    /ClarendonBT-Bold
    /ClarendonBT-BoldCondensed
    /ClarendonBT-Heavy
    /ClarendonBT-Light
    /ClarendonBT-Roman
    /ClarendonBT-RomanCondensed
    /ClarendonCondensed-Bold
    /ClarendonExtended-Bold
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /Clicker
    /Clocks
    /CloisterBlackBT-Regular
    /CloisterOpenFaceBT-Regular
    /CocaCola
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialScriptBT-Regular
    /Commodore64
    /CompactaBT-Black
    /CompactaBT-Bold
    /CompactaBT-BoldItalic
    /CompactaBT-Italic
    /CompactaBT-Light
    /CompactaBT-Roman
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /ContinuumBold
    /CooperBlack
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CooperBT-Black
    /CooperBT-BlackHeadline
    /CooperBT-BlackItalic
    /CooperBT-BlackItalicHeadline
    /CooperBT-BlackOutline
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Light
    /CooperBT-LightItalic
    /CooperBT-Medium
    /CooperBT-MediumItalic
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-BoldCond
    /CopperplateGothicBT-Heavy
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /Coronet
    /CosmicPlain
    /CosmicTwoPlain
    /CottagePlain
    /CountdownD
    /Courier10PitchBT-Bold
    /Courier10PitchBT-BoldItalic
    /Courier10PitchBT-Italic
    /Courier10PitchBT-Roman
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Crayon
    /CrazyCreaturesBold
    /CrazyCreaturesBold-Italic
    /CrazyCreaturesItalic
    /CrazyCreaturesNormal
    /CroissantD
    /CurlzMT
    /CushingITCbyBT-Heavy
    /CushingITCbyBT-HeavyItalic
    /CzarBold
    /CzarBoldItalic
    /CzarItalic
    /CzarNormal
    /DauphinPlain
    /DavidaBoldBT-Regular
    /Decorated035BT-Regular
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Denmark
    /Depot-Bold
    /Depot-Light
    /Depot-LightItalic
    /Depot-Medium
    /Desdemona
    /DeVinneBT-Italic
    /DeVinneBT-ItalicText
    /DeVinneBT-Roman
    /DeVinneBT-Text
    /DexGothicD
    /DextorD
    /DextorOutD
    /DfCalligraphicOrnamentsLetPlain
    /DfDiversionsLetPlain
    /DfDiversitiesLetPlain
    /DFKGothic-Bd-WIN-KSC-H
    /DFKGothic-Md-WIN-KSC-H
    /DFKMincho-Bd-WIN-KSC-H
    /DFKMincho-Md-WIN-KSC-H
    /DiabloHeavy
    /DiabloLight
    /Digiface
    /Dinbla
    /Dinbol
    /Dinlig
    /Dinmed
    /Dinreg
    /Diploma
    /DirectionsMT
    /DiskusD-Medi
    /DomBoldBT-Regular
    /DomCasualBT-Regular
    /DomDiagonalBT-Bold
    /DomDiagonalBT-Regular
    /DooM
    /Dotum
    /DotumChe
    /DragonwickPlain001001
    /Dummies
    /DungunB
    /DungunL
    /DungunM
    /DungunR
    /DungunSB
    /Dutch766BT-BoldA
    /Dutch766BT-ItalicA
    /Dutch766BT-RomanA
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-ExtraBoldItalic
    /Dutch801BT-Italic
    /Dutch801BT-ItalicHeadline
    /Dutch801BT-Roman
    /Dutch801BT-RomanHeadline
    /Dutch801BT-SemiBold
    /Dutch801BT-SemiBoldItalic
    /Dutch809BT-BoldC
    /Dutch809BT-ItalicC
    /Dutch809BT-RomanC
    /Dutch811BT-BoldD
    /Dutch811BT-BoldItalicD
    /Dutch811BT-ItalicD
    /Dutch811BT-RomanD
    /Dutch823BT-BoldB
    /Dutch823BT-BoldItalicB
    /Dutch823BT-ItalicB
    /Dutch823BT-RomanB
    /EccentricStd
    /EckmannD
    /EditionRegular
    /EdwardianScriptITC
    /Egyptian505BT-Bold
    /Egyptian505BT-Light
    /Egyptian505BT-Medium
    /Egyptian505BT-Roman
    /Egyptian710BT-RegularA
    /EklekticPlain
    /ElectronicsRegular
    /Elegant
    /ElegantGaramondBT-Bold
    /ElegantGaramondBT-Italic
    /ElegantGaramondBT-Roman
    /Elephant-Italic
    /Elephant-Regular
    /EmbassyBT-Regular
    /Emboss-Normal
    /EmpireBT-Regular
    /EmpireState
    /EnglischeSchT-Bold
    /EnglischeSchT-DemiBold
    /EnglischeSchT-Regu
    /English111AdagioBT-Regular
    /English111PrestoBT-Regular
    /English111VivaceBT-Regular
    /English157BT-Regular
    /EnglishTowne-Normal
    /EngraversGothicBT-Regular
    /EngraversMT
    /EngraversOldEnglishBT-Bold
    /EngraversOldEnglishBT-Regular
    /EngraversRomanBT-Bold
    /EngraversRomanBT-Regular
    /EnviroD
    /EnyaPlain
    /EPISODEI
    /ErasITC-Bold
    /ErasITCbyBT-Bold
    /ErasITCbyBT-Book
    /ErasITCbyBT-Demi
    /ErasITCbyBT-Light
    /ErasITCbyBT-Medium
    /ErasITCbyBT-Ultra
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErasITC-Ultra
    /EsquivelTrial
    /EstrangeloEdessa
    /EurostileBold
    /EurostileRegular
    /EvitaRegular
    /EwieD
    /ExocetHeavy
    /ExocetLight
    /Exotic350BT-Bold
    /Exotic350BT-DemiBold
    /Exotic350BT-Light
    /ExpoM-HM
    /ExpoPlain
    /FBBlueSol-Bold
    /FelixTitlingMT
    /FeniceITCbyBT-Bold
    /FeniceITCbyBT-BoldItalic
    /FeniceITCbyBT-Regular
    /FeniceITCbyBT-RegularItalic
    /FestivalNightsJL
    /FetteFraD
    /FightThis
    /FirstGrader-Normal
    /FlamencoD
    /FlamencoInlD
    /Flareserif821BT-Bold
    /Flareserif821BT-Light
    /Flareserif821BT-Roman
    /FlashD-Bold
    /FlashD-Ligh
    /FlemishScriptBT-Regular
    /Flora-Normal
    /flower1
    /flower3
    /FolioBT-Bold
    /FolioBT-BoldCondensed
    /FolioBT-Book
    /FolioBT-ExtraBold
    /FolioBT-Light
    /FolioBT-LightItalic
    /FolioBT-Medium
    /FolliesLetPlain
    /FootlightMTLight
    /Fordscript
    /Formal436BT-Regular
    /FormalScript421BT-Regular
    /ForteMT
    /FrakturBT-Regular
    /FrankfurterHigD
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothicITCbyBT-Heavy
    /FranklinGothicITCbyBT-HeavyItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /Freeform710BT-Regular
    /Freeform721BT-Black
    /Freeform721BT-BlackItalic
    /Freeform721BT-Bold
    /Freeform721BT-BoldItalic
    /Freeform721BT-Italic
    /Freeform721BT-Roman
    /Freehand471BT-Regular
    /Freehand521BT-RegularC
    /Freehand575BT-RegularB
    /Freehand591BT-RegularA
    /FreestyleScrD
    /FreestyleScriptITC-Bold
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Friday13
    /Friday13SH
    /FrizQuadrataITCbyBT-Bold
    /FrizQuadrataITCbyBT-Roman
    /Frutiger-Cn
    /FrutigerExt-Bol
    /FrutigerExt-Nor
    /FrutigerExtOb2
    /FrutigerExtObl-
    /FrutigerExtObl-Bold
    /FrutigerExtObl-Normal
    /Frutiger-Normal
    /FrutigerObl-Bol
    /FrutigerObl-Bold
    /FrutigerObl-Nor
    /FrutigerObl-Normal
    /FrysBaskervilleBT-Roman
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /FZSY--SURROGATE-0
    /Gaeul
    /GalaxyBT-Regular
    /GalleriaPlain
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /GandoBT-Regular
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-Halbfett
    /Garamond-Italic
    /GaramondITCbyBT-Bold
    /GaramondITCbyBT-BoldCondensed
    /GaramondITCbyBT-BoldCondItalic
    /GaramondITCbyBT-BoldItalic
    /GaramondITCbyBT-Book
    /GaramondITCbyBT-BookCondensed
    /GaramondITCbyBT-BookCondItalic
    /GaramondITCbyBT-BookItalic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /GaramondNo4CyrTCY-Ligh
    /GaramondNo4CyrTCY-LighItal
    /GaramondNo4CyrTCY-Medi
    /Gautami
    /Geneva
    /GeographicSymbolsNormal
    /Geometric212BT-Book
    /Geometric212BT-BookCondensed
    /Geometric212BT-Heavy
    /Geometric212BT-HeavyCondensed
    /Geometric231BT-BoldC
    /Geometric231BT-HeavyC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /Geometric415BT-BlackA
    /Geometric415BT-BlackItalicA
    /Geometric415BT-LiteA
    /Geometric415BT-LiteItalicA
    /Geometric415BT-MediumA
    /Geometric415BT-MediumItalicA
    /Geometric706BT-BlackB
    /Geometric706BT-BlackCondensedB
    /Geometric706BT-BoldCondensedB
    /Geometric706BT-MediumB
    /Geometric885BT-RegularD
    /GeometricSlab703BT-Bold
    /GeometricSlab703BT-BoldCond
    /GeometricSlab703BT-BoldItalic
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /GeometricSlab703BT-Medium
    /GeometricSlab703BT-MediumCond
    /GeometricSlab703BT-MediumItalic
    /GeometricSlab703BT-XtraBold
    /GeometricSlab703BT-XtraBoldCond
    /GeometricSlab703BT-XtraBoldItal
    /GeometricSlab712BT-BoldA
    /GeometricSlab712BT-ExtraBoldA
    /GeometricSlab712BT-LightA
    /GeometricSlab712BT-LightItalicA
    /GeometricSlab712BT-MediumA
    /GeometricSlab712BT-MediumItalA
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GiddyupStd
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-Regular
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GirlsareWeird
    /GlacierItalic
    /GlacierPlain
    /GlaserSteD
    /Glaz-Kraksolid
    /GloucesterMT-ExtraCondensed
    /GoldMinePlain
    /GoodTimes
    /GorillaITCbyBT-Regular
    /Gothic720BT-BoldB
    /Gothic720BT-BoldItalicB
    /Gothic720BT-ItalicB
    /Gothic720BT-LightB
    /Gothic720BT-LightItalicB
    /Gothic720BT-RomanB
    /Gothic725BT-BlackA
    /Gothic725BT-BoldA
    /Gothic821CondensedBT-Regular
    /GothicNo13BT-Regular
    /GoudyCatalogueBT-Regular
    /GoudyHandtooledBT-Regular
    /GoudyHeavyfaceBT-Regular
    /GoudyHeavyfaceBT-RegularCond
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-ExtraBold
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudySansITCbyBT-Black
    /GoudySansITCbyBT-BlackItalic
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Light
    /GoudySansITCbyBT-LightItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GoudyStout
    /Gradl
    /GraphicChe
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /GriffonPSMT
    /GriffonShadowPlain
    /GrizzlyITCbyBT-Regular
    /GrouchITCbyBT-Regular
    /GTB
    /GTL
    /GTM
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /H2bulB
    /H2bulL
    /H2bulM
    /H2cysB
    /H2cysL
    /H2gprM
    /H2gsrB
    /H2gtrE
    /H2gtrM
    /H2gttB
    /H2hdrM
    /H2mjrE
    /H2mjsM
    /H2mkpB
    /H2porL
    /H2porM
    /H2sa1M
    /H2supE
    /H2supL
    /H2wulE
    /H2wulL
    /HaansoftBatang
    /HaansoftDotum
    /Haettenschweiler
    /HandelGotD-Bold
    /HandelGotD-Ligh
    /HandelGothicBT-Regular
    /HarlowD
    /HarlowSolid
    /HarpoonPlain
    /Harrington
    /HazelLetPlain
    /HeadG
    /HeadlineR-HM
    /HeadR
    /HehenHebT-Bold
    /Helsinki
    /HelsinkiMetronome
    /HelsinkiSpecial
    /HelsinkiText
    /Helvetica
    /HelveticaLight
    /HelveticaNeue-Condensed
    /HelveticaNeue-CondensedObl
    /HelveticaNeue-LightCond
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HoboBT-Regular
    /HoboStd
    /HolidaysMT
    /HomePlanning
    /HomePlanning2
    /HoratioD-Bold
    /HoratioD-Ligh
    /HoratioD-Medi
    /HorndonD
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-ExtraBold
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /Humanist521BT-UltraBold
    /Humanist521BT-XtraBoldCondensed
    /Humanist531BT-BlackA
    /Humanist531BT-BoldA
    /Humanist531BT-RomanA
    /Humanist531BT-UltraBlackA
    /Humanist777BT-BlackB
    /Humanist777BT-BlackItalicB
    /Humanist777BT-BoldB
    /Humanist777BT-BoldItalicB
    /Humanist777BT-ItalicB
    /Humanist777BT-LightB
    /Humanist777BT-LightItalicB
    /Humanist777BT-RomanB
    /Humanist970BT-BoldC
    /Humanist970BT-RomanC
    /HumanistSlabserif712BT-Black
    /HumanistSlabserif712BT-Bold
    /HumanistSlabserif712BT-Italic
    /HumanistSlabserif712BT-Roman
    /HuxleyVerticalBT-Regular
    /HYbdaL
    /HYbdaM
    /HYbsrB
    /HYBuDle-Medium
    /HYCSWheysang-Bold
    /HYCSWheysang-ExtraBold
    /HYCSWheysang-Medium
    /HYcysM
    /HYdnkB
    /HYdnkM
    /HYGoThic-Bold
    /HYGoThic-Light
    /HYgprM
    /HYGraPhic-Bold
    /HYgsrB
    /HYgtrE
    /HYhaeseo
    /HYHaeSo-Medium
    /HYHeadLine-Bold
    /HyhwpEQ
    /HYkanB
    /HYkanM
    /HYKHeadLine-Bold
    /HYKHeadLine-Medium
    /HYLongSamul-Bold
    /HYLongSamul-Light
    /HYLongSamul-Medium
    /HYmjrE
    /HYMokGak-Bold
    /HYMokPan-Bold
    /HYmprL
    /HYMyeongJo-Bold
    /HYMyeongJo-Light
    /HYMyeongJo-Medium
    /HYMyeongJo-Ultra
    /HYnamB
    /HYnamL
    /HYnamM
    /HYPillGi-Light
    /HYPMokPan-Bold
    /HYPMokPan-Light
    /HYPop-Bold
    /HYPop-Light
    /HYPop-Medium
    /HYporM
    /HYPost-Bold
    /HYRGoThic-Bold
    /HYRGoThic-Medium
    /HYsanB
    /HYSeNse-Bold
    /HYShortSamul-Bold
    /HYShortSamul-Light
    /HYSinGraPhic-Medium
    /HYSinMun-MyeongJo
    /HYSinMyeongJo-Bold
    /HYsnrL
    /HYSooN-MyeongJo
    /HYsupB
    /HYsupM
    /HYSymbolA
    /HYSymbolB
    /HYSymbolC
    /HYSymbolD
    /HYSymbolE
    /HYSymbolF
    /HYSymbolG
    /HYSymbolH
    /HYTaJa-Bold
    /HYTaJaFull-Bold
    /HYTaJaFull-Light
    /HYTaJaFull-Medium
    /HYTaJa-Light
    /HYTaJa-Medium
    /HYtbrB
    /HYwulB
    /HYwulM
    /HYYeasoL-Bold
    /HYYeaSo-Medium
    /HYYeatGul-Bold
    /HYYeatGul-Medium
    /IceAgeD
    /Impact
    /ImperialBT-Bold
    /ImperialBT-Italic
    /ImperialBT-Roman
    /Impossible
    /ImpressBT-Regular
    /ImprintMT-Shadow
    /ImpulsBT-Regular
    /Incised901BT-Black
    /Incised901BT-Bold
    /Incised901BT-BoldCondensed
    /Incised901BT-Compact
    /Incised901BT-Italic
    /Incised901BT-Light
    /Incised901BT-Nord
    /Incised901BT-NordItalic
    /Incised901BT-Roman
    /Independence
    /Industrial736BT-Italic
    /Industrial736BT-Roman
    /Informal011BT-Black
    /Informal011BT-Roman
    /InformalRoman-Regular
    /Inkpen2
    /Inkpen2Chords
    /Inkpen2Metronome
    /Inkpen2Script
    /Inkpen2Special
    /Inkpen2Text
    /InvisibleKiller
    /IowanOldStyleBT-Black
    /IowanOldStyleBT-BlackItalic
    /IowanOldStyleBT-Bold
    /IowanOldStyleBT-BoldItalic
    /IowanOldStyleBT-Italic
    /IowanOldStyleBT-Roman
    /IrelandPlain
    /IStillKnow
    /Japanese-Generic1
    /JFJungleRock
    /Jokerman-Regular
    /JuiceITC-Regular
    /JupiterPlain
    /KabarettD
    /KabelBook
    /KabelITCbyBT-Book
    /KabelITCbyBT-Demi
    /KabelITCbyBT-Medium
    /KabelITCbyBT-Ultra
    /Kartika
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KeypunchPlain
    /KeystrokeNormal
    /KeystrokesMT
    /Kidnap
    /KidsPlain
    /Kinkee
    /Kinkimono
    /KinoMT
    /KisBT-Italic
    /KisBT-Roman
    /Korean-Generic1
    /KorinnaITCbyBT-Bold
    /KorinnaITCbyBT-KursivBold
    /KorinnaITCbyBT-KursivRegular
    /KorinnaITCbyBT-Regular
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KristenITC-Regular
    /Kroeger0553
    /Kroeger0554
    /Kroeger0555
    /Kroeger0556
    /Kroeger0557
    /Kroeger0558
    /Kuenstler480BT-Black
    /Kuenstler480BT-Bold
    /Kuenstler480BT-BoldItalic
    /Kuenstler480BT-Italic
    /Kuenstler480BT-Roman
    /KunstlerschreibschD-Bold
    /KunstlerschreibschD-Medi
    /KunstlerScript
    /KyunKo
    /KyunMyung
    /LandscapePlanning
    /Lapidary333BT-Black
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /LasVegasD
    /Latha
    /Latin725BT-Bold
    /Latin725BT-BoldItalic
    /Latin725BT-Italic
    /Latin725BT-Medium
    /Latin725BT-MediumItalic
    /Latin725BT-Roman
    /LatinExtraCondensedBT-Regular
    /LatinWidD
    /LatinWide
    /LcdD
    /LeawoodITCbyBT-Book
    /LeawoodITCbyBT-BookItalic
    /LetterGothic12PitchBT-Bold
    /LetterGothic12PitchBT-BoldItal
    /LetterGothic12PitchBT-Italic
    /LetterGothic12PitchBT-Roman
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-Italic
    /LetterGothic-Regular
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LibertyBT-Regular
    /LibertyD
    /LibraBT-Regular
    /LifeBT-Bold
    /LifeBT-BoldItalic
    /LifeBT-Italic
    /LifeBT-Roman
    /Lithograph
    /Lithograph-Bold
    /LithographLight
    /LithosPro-Black
    /LithosPro-Regular
    /LittleDaisy
    /Love
    /LoveLetters
    /LubalinGraphITCbyBT-Bold
    /LubalinGraphITCbyBT-Book
    /LubalinGraphITCbyBT-Medium
    /LubalinGraphITCbyBT-XtraLight
    /LuciaBT-Regular
    /LucianBT-Bold
    /LucianBT-Roman
    /LucidaBlackletter
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /LydianBT-Bold
    /LydianBT-BoldItalic
    /LydianBT-Italic
    /LydianBT-Roman
    /LydianCursiveBT-Regular
    /MachineITCbyBT-Regular
    /MacType
    /MADFONT
    /MagicR-HM
    /Magneto-Bold
    /MaiandraGD-DemiBold
    /MaiandraGD-Regular
    /MalgunGothicBold
    /MalgunGothicRegular
    /MandarinD
    /Mangal-Regular
    /Map-Symbols
    /MariageD
    /Marigold
    /MarrididdlesMedium
    /Marydale
    /Marydale-Bold
    /MatisseITC-Regular
    /MattAntiqueBT-Bold
    /MattAntiqueBT-Italic
    /MattAntiqueBT-Roman
    /MaturaMTScriptCapitals
    /MDAlong
    /MDArt
    /MDEasop
    /MDGaesung
    /MDSol
    /MeadBold
    /MercuriusScriptMT-Bold
    /MesquiteStd
    /MetropolitainesD
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MICR10byBT-Regular
    /MICR12byBT-Regular
    /MICR13byBT-Regular
    /MicrogrammaD-BoldExte
    /MicrogrammaD-MediExte
    /MicrosoftLogo95
    /MicrosoftSansSerif
    /MicrostyleBoldExtendedATT
    /MilanoLet
    /MilkyWay
    /Millhouse
    /MiltownII
    /MingLiU
    /MINIMALHARD2
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /MiraraeBT-Bold
    /MiraraeBT-Roman
    /MisterEarlBT-Regular
    /Mistral
    /MixageITCbyBT-Bold
    /MixageITCbyBT-BoldItalic
    /MJB
    /MJL
    /MJM
    /Mland
    /Modern20BT-ItalicB
    /Modern20BT-RomanB
    /Modern735BT-RomanA
    /Modern880BT-Bold
    /Modern880BT-Italic
    /Modern880BT-Roman
    /Moderne
    /Modern-Regular
    /MoeumTR-HM
    /MogfilB
    /MogfilL
    /MogfilM
    /MonaLisaRecutITC-Normal
    /Monospace821BT-Bold
    /Monospace821BT-BoldItalic
    /Monospace821BT-Italic
    /Monospace821BT-Roman
    /MonotypeCorsiva
    /MonotypeSorts
    /moonfont
    /MorseCode
    /MotterFemD
    /MS-Gothic
    /MSHei
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MurrayHillBT-Bold
    /Music
    /MusicalSymbolsNormal
    /MVBoli
    /Myriad-BdWeb
    /Myriad-CnItWeb
    /Myriad-CnWeb
    /Myriad-ItWeb
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Web
    /MyungjoL-HM
    /Nasalization
    /Neige
    /NevisonCasD
    /New
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewGulim
    /News701BT-BoldA
    /News701BT-ItalicA
    /News701BT-RomanA
    /News702BT-Bold
    /News702BT-BoldItalic
    /News702BT-Italic
    /News702BT-Roman
    /News705BT-BoldB
    /News705BT-BoldItalicB
    /News705BT-ItalicB
    /News705BT-RomanB
    /News706BT-BoldC
    /News706BT-ItalicC
    /News706BT-RomanC
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldCondensed
    /NewsGothicBT-BoldCondItalic
    /NewsGothicBT-BoldExtraCondensed
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Demi
    /NewsGothicBT-DemiItalic
    /NewsGothicBT-ExtraCondensed
    /NewsGothicBT-Italic
    /NewsGothicBT-ItalicCondensed
    /NewsGothicBT-Light
    /NewsGothicBT-LightItalic
    /NewsGothicBT-Roman
    /NewsGothicBT-RomanCondensed
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NewtextITCbyBT-Regular
    /NewtextITCbyBT-RegularItalic
    /NewWGL4Font
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NicolasCocT-Blac
    /NicolasCocT-Regu
    /NicolasCocT-ReguItal
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /NormandeBT-Italic
    /NormandeBT-Roman
    /NovareseITCbyBT-Bold
    /NovareseITCbyBT-BoldItalic
    /NovareseITCbyBT-Book
    /NovareseITCbyBT-BookItalic
    /NSimSun
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /Nuggim
    /NuptialBT-Regular
    /Oasis
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRAStd
    /OCRB10PitchBT-Regular
    /OfficePlanning
    /OhMyGodStars
    /OkayD
    /OldEnglishTextMT
    /OldTowneNo536D
    /Onesize
    /Onyx
    /OnyxBT-Regular
    /Opus
    /OpusChords
    /OpusFiguredBass
    /OpusFiguredBassExtras
    /OpusJapaneseChords
    /OpusMetronome
    /OpusPercussion
    /OpusPlainChords
    /OpusRomanChords
    /OpusSpecial
    /OpusText
    /OracleRegular
    /OrandaBT-Bold
    /OrandaBT-BoldCondensed
    /OrandaBT-BoldItalic
    /OrandaBT-Italic
    /OrandaBT-Roman
    /OrandaBT-RomanCondensed
    /OratorBT-FifteenPitch
    /OratorBT-TenPitch
    /OratorStd
    /OratorStd-Slanted
    /OrbitBbyBT-Regular
    /OriginalGaramondBT-Bold
    /OriginalGaramondBT-BoldItalic
    /OriginalGaramondBT-Italic
    /OriginalGaramondBT-Roman
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PabloLetPlain
    /Pacmania
    /Pado
    /PalaceScriptMT
    /PalaceScriptMT-SemiBold
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PalettePlain
    /PanhwaR-HM
    /Papyrus-Regular
    /Parchment-Regular
    /ParisianBT-Regular
    /ParkAvenueBT-Regular
    /ParryHotter
    /PartiesMT
    /Peanuts
    /PepperPlain
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhyllisD
    /Pica10PitchBT-Roman
    /Pilgi1
    /Pilgi2
    /PioneerITCbyBT-Regular
    /PipelinePlain
    /PiranesiItalicBT-Regular
    /PlacardMT-Condensed
    /Playbill
    /PlaybillBT-Regular
    /PlaytoyRegular
    /PlazaD-Regu
    /PMingLiU
    /PokemonHollow
    /PokemonHollowNormal
    /PokemonSolid
    /PokemonSolidNormal
    /PoorRichard-Regular
    /PoplarStd
    /PopticsThree
    /PossePlain
    /PosterBodoniBT-Italic
    /PosterBodoniBT-Roman
    /PresidentPlain
    /Prestige12PitchBT-Bold
    /Prestige12PitchBT-BoldItalic
    /Prestige12PitchBT-Italic
    /Prestige12PitchBT-Roman
    /PrestigeEliteStd-Bd
    /PrinceB
    /PrincetownD
    /Pristina-Regular
    /ProseAntiqueBold
    /ProseAntiquePlain
    /PT-BananaSplit
    /PTBarnumBT-Regular
    /PumpTriD
    /PyunjiR-HM
    /QDotum
    /QGulim
    /QGungsuh
    /QUAKE
    /QuicksilverITC-Normal
    /QuillScript-Normal
    /QuorumITCbyBT-Black
    /QuorumITCbyBT-Light
    /QuorumITCbyBT-Medium
    /Raavi
    /RADAGUND
    /RadiosinMotion
    /RadiosinMotionHard
    /RageItalic
    /RageItalicLetPlain
    /RaleighBT-Bold
    /RaleighBT-DemiBold
    /RaleighBT-ExtraBold
    /RaleighBT-Light
    /RaleighBT-Medium
    /RaleighBT-Roman
    /RansomBold
    /RansomBoldItalic
    /RansomItalic
    /RansomRegular
    /Ravie
    /ReafFont
    /RenaultBQ-Bold
    /RenaultBQ-BoldItalic
    /RenaultBQ-Light
    /RenaultBQ-LightItalic
    /renga
    /Revival565BT-Bold
    /Revival565BT-BoldItalic
    /Revival565BT-Italic
    /Revival565BT-Roman
    /RevueBT-Regular
    /Ribbon131BT-Bold
    /Ribbon131BT-Regular
    /Riven
    /RixJGoB
    /RixJGoL
    /RixJGoM
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ROCKY
    /RomanaBT-Bold
    /RomanaBT-Roman
    /RosewoodStd-Regular
    /RotisSansSerifStd-ExtraBold
    /RotisSemiSansStd-Bold
    /RotisSemiSansStd-ExtraBold
    /RotisSemiSansStd-Light
    /RoyalAcid
    /RoyalAcidbath
    /RubberStampLetPlain
    /SanBsB
    /SanBsL
    /SanBsU
    /SanDaB
    /SandArB
    /SandEgB
    /SandEgCB
    /SandJg
    /SandKg
    /SandKm
    /SandSaL
    /SandSaM
    /SandSm
    /SandTg
    /SandTm
    /SanDungunB
    /SanDungunL
    /SanDungunM
    /SanDungunR
    /SanDungunSB
    /SanEgL
    /SanEgM
    /SanHgL
    /SanHgM
    /SanIgL
    /SanIgM
    /SanKbL
    /SanKbM
    /SanKsB
    /SanKsL
    /SanKsM
    /SanPiB
    /SanPiL
    /SanPiM
    /SanPuB
    /SanPuW
    /SassysTeddys3
    /SchadowBT-Black
    /SchadowBT-BlackCondensed
    /SchadowBT-Bold
    /SchadowBT-Light
    /SchadowBT-LightCursive
    /SchadowBT-Roman
    /SchneidlerBT-Black
    /SchneidlerBT-BlackItalic
    /SchneidlerBT-Bold
    /SchneidlerBT-BoldItalic
    /SchneidlerBT-Italic
    /SchneidlerBT-Light
    /SchneidlerBT-LightItalic
    /SchneidlerBT-Medium
    /SchneidlerBT-MediumItalic
    /SchneidlerBT-Roman
    /Scream
    /ScribaLetPlain
    /Script12PitchBT-Roman
    /ScriptMTBold
    /ScriptS
    /SD_SungkyongB
    /SD_SungkyongL
    /SD_SungkyongM
    /SeagullBT-Bold
    /SeagullBT-Heavy
    /SeagullBT-Light
    /SeagullBT-Medium
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SeGulim
    /Seko
    /SeM
    /Semaphore
    /SeoulBig
    /SerifaBT-Black
    /SerifaBT-Bold
    /SerifaBT-BoldCondensed
    /SerifaBT-Italic
    /SerifaBT-Light
    /SerifaBT-LightItalic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SerifaBT-ThinItalic
    /SerpentineD-Bold
    /SerpentineD-BoldItal
    /SeUtum
    /SHeadG
    /SHeadR
    /ShelleyAllegroBT-Regular
    /ShelleyAndanteBT-Regular
    /ShelleyVolanteBT-Regular
    /ShotgunBlanksBT-Regular
    /ShotgunBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SignLanguage
    /Signs
    /SignsMT
    /SimHei
    /SimSun
    /SimSun-PUA
    /SinBatangChe
    /SinGraphic
    /SinMun
    /SkidoosD
    /SlipstreamLetPlain
    /SloganD
    /SnapITC-Regular
    /SnellBT-Black
    /SnellBT-Bold
    /SnellBT-Regular
    /Sol
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /SportsThreeMT
    /SportsTwoMT
    /Square721Blk-Italic
    /Square721Blk-Normal
    /Square721-BoldItalic
    /Square721BT-Bold
    /Square721BT-BoldCondensed
    /Square721BT-BoldExtended
    /Square721BT-Roman
    /Square721BT-RomanCondensed
    /Square721BT-RomanExtended
    /Square721Demi-Italic
    /SquareSlabserif711BT-Bold
    /SquareSlabserif711BT-Light
    /SquareSlabserif711BT-Medium
    /SquireD-Bold
    /SquireD-Regu
    /Staccato222BT-Regular
    /Staccato555BT-RegularA
    /Standard0757
    /StarcraftNormal
    /Stencil
    /StencilBT-Regular
    /StencilStd
    /StopD
    /Strider-Regular
    /StuyvesantBT-Regular
    /StymieBT-Bold
    /StymieBT-BoldItalic
    /StymieBT-ExtraBold
    /StymieBT-ExtraBoldCondensed
    /StymieBT-Light
    /StymieBT-LightItalic
    /StymieBT-Medium
    /StymieBT-MediumItalic
    /SunM
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-BlackRounded
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-BoldRounded
    /Swiss721BT-Heavy
    /Swiss721BT-HeavyItalic
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Medium
    /Swiss721BT-MediumItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721BT-ThinItalic
    /Swiss911BT-ExtraCompressed
    /Swiss911BT-UltraCompressed
    /Swiss921BT-RegularA
    /Swiss924BT-RegularB
    /SwitzerlandNarrowBold
    /SwitzerlandNarrowBoldItalic
    /SwitzerlandNarrowItalic
    /SwitzerlandNarrowPlain
    /Sylfaen
    /SymbolITCbyBT-Bold
    /SymbolITCbyBT-BoldItalic
    /SymbolMT
    /SymbolProportionalBT-Regular
    /TaeGP
    /TaeGulim
    /TaeKo
    /TaeM
    /TaeUtum
    /TagLetPlain
    /Tahoma
    /Tahoma-Bold
    /TangoBT-Regular
    /Tarzana-Narrow
    /Tarzana-NarrowBold
    /Tarzana-NarrowBoldItalic
    /Tarzana-NarrowItalic
    /TarzanaWide
    /TarzanaWide-Bold
    /TarzanaWide-BoldItalic
    /TarzanaWide-Italic
    /TechnicalItalic
    /TechnicalPlain
    /Techtonic
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TempusSansITC
    /TenderRegular
    /TerminatorTwo
    /TetsuyaFactory
    /TeXplusEF
    /TeXplusEF-Bold
    /TeXplusEM
    /TeXplusEM-BoldItalic
    /TeXplusEM-Italic
    /TeXplusEX
    /TeXplusMI
    /TeXplusMI-Bold
    /TeXplusRM
    /TeXplusRM-Bold
    /TeXplusRM-BoldItalic
    /TeXplusRM-Italic
    /TeXplusSA
    /TeXplusSB
    /TeXplusSY
    /TeXplusSY-Bold
    /TeXplusTE
    /TheMix-ExtraLight
    /ThunderbirdBT-Regular
    /TiffanyITCbyBT-Demi
    /TiffanyITCbyBT-DemiItalic
    /TiffanyITCbyBT-Heavy
    /TiffanyITCbyBT-HeavyItalic
    /TiffanyITCbyBT-Light
    /TiffanyITCbyBT-LightItalic
    /TigerRagLetPlain
    /Times-Bold
    /Times-BoldItalic
    /TimeScrD-Bold
    /TimeScrD-Ligh
    /TimeScrD-Medi
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Transitional511BT-Bold
    /Transitional511BT-BoldItalic
    /Transitional511BT-Italic
    /Transitional511BT-Roman
    /Transitional521BT-BoldA
    /Transitional521BT-CursiveA
    /Transitional521BT-RomanA
    /Transitional551BT-MediumB
    /Transitional551BT-MediumItalicB
    /TransportMT
    /TransportRegular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TrumpetLite-Bold
    /TrumpetLite-BoldItalic
    /TrumpetLiteItalic
    /TrumpetLite-Normal
    /TSTbigb
    /TSTbrdb
    /TSTbrdr
    /TSTbrnr
    /TSTbrwr
    /TSTclub
    /TSTdenr
    /TSTgkdd
    /TSTgkod
    /TSTgktd
    /TSTgngt
    /TSTgnmj
    /TSTgrph
    /TSThddb
    /TSThddr
    /TSThdtb
    /TSThdtr
    /TSThgrgl
    /TSThgtb
    /TSThlml
    /TSThpbd
    /TSThprg
    /TSThseo
    /TSTjhpb
    /TSTjhpr
    /TSTjkob
    /TSTjkor
    /TSTjktb
    /TSTjktr
    /TSTjkvb
    /TSTjkvr
    /TSTkjbd
    /TSTkjrg
    /TSTmbwb
    /TSTmbwr
    /TSTmdmb
    /TSTmgor
    /TSTmgtr
    /TSTmmdb
    /TSTmmdr
    /TSTmmob
    /TSTmmor
    /TSTmmtb
    /TSTmmtr
    /TSTnamb
    /TSTnamr
    /TSTohrg
    /TSTotmb
    /TSTotml
    /TSTpena
    /TSTPenb
    /TSTsdrb
    /TSTsdrr
    /TSTsenr
    /TSTshdd
    /TSTshtd
    /TSTsjbd
    /TSTsjrg
    /TSTsmdb
    /TSTsmgb
    /TSTsoha
    /TSTsrbd
    /TSTsrgb
    /TSTsrgr
    /TSTsrob
    /TSTsror
    /TSTsrrg
    /TSTsunm
    /TSTtypb
    /TSTtypl
    /TSTyptd
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /UmbraBT-Regular
    /Uni0553
    /Univecon
    /Univeconbol
    /Univeconbolobl
    /Univeconlig
    /Univeconligobl
    /Univeconobl
    /UniversalCondensedRegular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /UniversityRomanBT-Bold
    /UniversityRomanBT-Regular
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /UniversLTStd-LightCn
    /Univers-Medium
    /Univers-MediumItalic
    /Univethiultcon
    /Univeultcon
    /Uri
    /Usuzi
    /Utopia-Regular
    /UtopiaStd-BlackHeadline
    /UtopiaStd-Bold
    /UtopiaStd-BoldCapt
    /UtopiaStd-BoldCaptIt
    /UtopiaStd-BoldDisp
    /UtopiaStd-BoldDispIt
    /UtopiaStd-BoldIt
    /UtopiaStd-BoldSubh
    /UtopiaStd-BoldSubhIt
    /UtopiaStd-Capt
    /UtopiaStd-CaptIt
    /UtopiaStd-Disp
    /UtopiaStd-DispIt
    /UtopiaStd-Italic
    /UtopiaStd-Regular
    /UtopiaStd-Semibold
    /UtopiaStd-SemiboldCapt
    /UtopiaStd-SemiboldCaptIt
    /UtopiaStd-SemiboldDisp
    /UtopiaStd-SemiboldDispIt
    /UtopiaStd-SemiboldIt
    /UtopiaStd-SemiboldSubh
    /UtopiaStd-SemiboldSubhIt
    /UtopiaStd-Subh
    /UtopiaStd-SubhIt
    /Utum
    /VacationMT
    /VAGRound
    /VAGRoundedBT-Regular
    /VAGRundschriftBQ
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /WaltDisneyScript
    /Webdings
    /Wharmby
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /Yahoo
    /YDIBirdB
    /YDIBirdL
    /YDIBirdM
    /YDIDanB
    /YDIDanL
    /YDIDanM
    /YDIGasiIIB-KSCpc-EUC-H
    /YDIGasiIIL
    /YDIGasiIIM-KSCpc-EUC-H
    /YDIGukB
    /YDIGukL
    /YDIGukM
    /YDIHoopM
    /YDIHoopwM
    /YDIHsangIIB
    /YDIHsangIIL
    /YDIHsangIIM
    /YDIIrisM-KSCpc-EUC-H
    /YDIManB
    /YDIManL
    /YDIManM
    /YDIMonoM
    /YDINeoulB
    /YDINeoulL
    /YDINeoulM
    /YDIPu
    /YDIPuM
    /YDISapphIIB-KSCpc-EUC-H
    /YDISapphIIL-KSCpc-EUC-H
    /YDISapphIIM-KSCpc-EUC-H
    /YDIWindM-KSCpc-EUC-H
    /YDIWinIIB
    /YDIWinIIL
    /YDIWinIIM
    /YDIWriSin
    /YDIYGO110-KSCpc-EUC-H
    /YDIYGO120-KSCpc-EUC-H
    /YDIYGO130-KSCpc-EUC-H
    /YDIYGO140-KSCpc-EUC-H
    /YDIYGO150-KSCpc-EUC-H
    /YDIYGO160-KSCpc-EUC-H
    /YDIYGO310
    /YDIYGO320
    /YDIYGO330
    /YDIYGO340
    /YDIYGO350
    /YDIYGO360
    /YDIYheadB-KSCpc-EUC-H
    /YDIYheadL-KSCpc-EUC-H
    /YDIYheadM-KSCpc-EUC-H
    /YDIYheadUL-KSCpc-EUC-H
    /YDIYMjO110-KSCpc-EUC-H
    /YDIYMjO120-KSCpc-EUC-H
    /YDIYMjO130-KSCpc-EUC-H
    /YDIYMjO140-KSCpc-EUC-H
    /YDIYMjO150-KSCpc-EUC-H
    /YDIYMjO160-KSCpc-EUC-H
    /YDIYMjO220
    /YDIYMjO230
    /YDIYMjO240
    /YDIYMjO310
    /YDIYMjO320
    /YDIYMjO330
    /YDIYMjO340
    /YDIYMjO350
    /YDIYMjO360
    /YDSDJ
    /YDSJH
    /YellowSubmarine
    /YetR-HM
    /YonseiB
    /YonseiL
    /YourKeys
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZapfHumanist601BT-Ultra
    /ZapfHumanist601BT-UltraItalic
    /Zrnic
    /ZurichBT-BlackExtended
    /ZurichBT-Light
    /ZurichBT-Roman
    /ZurichBT-RomanExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


