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Does IFITM3 link inflammation to tumorigenesis?
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Uncontrolled chronic inflammation, in most cases due to ex-
cessive cytokine signaling through their receptors, is known to
contribute to the development of tumorigenesis. Recently, it
has been reported that the antiviral membrane protein inter-
feron-induced transmembrane protein 3 (IFITM3), induced by
interferon signaling as part of the inflammatory response after
viral infection, contributes to the development of B-cell malig-
nancy. The unexpected oncogenic signaling of IFITM3 upon
malignant B cell activation elucidated the mechanism by which
the uncontrolled expression of inflammatory proteins contributes
to leukemogenesis. In this review, the potential effects of in-
flammatory cytokines on upregulation of IFITM3 and its con-
tribution to tumorigenesis are discussed. [BMB Reports 2022;
55(12): 602-608]

INTRODUCTION

A recent global outbreak of the Coronavirus disease (COVID-19)
pandemic, caused by severe acute respiratory syndrome cor-
onavirus 2 (SARS-CoV-2) infection, has strongly underlined the
importance of the human immune system in response to viral
infection. In contrast to the essential role of inflammation in
the host’s defense against pathogens, multiple inflammatory
pathways leading to hyperinflammation, such as cytokine storm,
defined as excessive production and uncontrolled release of
pro-inflammatory cytokines and chemokines, have been pointed
out as the main cause of severe COVID-19 disease and asso-
ciated complications such as tissue damage, acute respiratory
distress syndrome (ARDS) and sepsis (1, 2). As a result, the
critical role of an effective initial host immune response that
controls devastating inflammatory dysregulation has received
increased attention.

Infection with COVID-19 elicits a host immune response
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that is triggered by viral RNA recognition by pattern recogni-
tion receptors such as Toll-like receptors (TRLs), RIG-I-like re-
ceptors (RLRs), and NOD-like receptors (NLRs), which induces
expression of cytokines, chemokines, and interferons (IFNs) (1).
Upon binding of IFN to its receptor, IFN activates Janus kinase
(JAK)/signal transducer and activator of transcription (STAT)
pathway and induces expression of IFN-stimulated genes (ISGs)
such as IFITM3, an essential protein for early restriction of viral
infection (3). Hence, delayed type | INF signaling allows the
virus to replicate and cause a cytokine storm, resulting in uncon-
trolled secretion of cytokines IL-1B, I1L-6, IL-8, IFN-y and TNF-o
that are known to exacerbate the severity of COVID-19 disease
(4).

A well-known risk factor for several types of cancer is an
exceedingly uncontrolled inflammatory response, alongside the
challenges of viral diseases. Approximately 20% of cancers are
preceded by chronic inflammation that affects all stages of tu-
morigenesis, including tumor initiation and tumor progression
through genomic instability, proliferation and survival of pre-
malignant cells (5). Although IFITM3 plays a host-protective
role in preventing the spread of viruses such as influenza A,
SARS-CoV, Chikungunya, West Nile virus, cytomegalovirus, and
respiratory syncytial virus, it has also been reported that IFITM3
plays a dual role in the growth, proliferating, and migrating of
cancer cells (6, 7).

Overexpression of IFITM3 has been reported in colon cancer,
glioma, gastric cancer, breast, prostate, lung, and liver cancer
and has been correlated with poor clinical outcomes in colon
cancer, head and neck squamous cell cancer, acute myeloid
leukemia, acute lymphoblastic leukemia, and mantle cell lym-
phoma (8-14). In particular, IFITM3 transiently interacts with
activated B cell receptor (BCR) complex, the membrane-bound
form of immunoglobulin (mlg) in B cells, upon antigen bind-
ing. It also plays an essential role in BCR-PI3K signaling, which
enables the activation, differentiation, antibody production of
B cells thus mediates the active adaptive immune response
against foreign antigens. On the other hand, constitutive accu-
mulation of IFITM3 on cell membrane amplified oncogenic
signaling required for malignant transformation of B cells and
initiation of B-lymphoid leukemia and lymphoma. BCR-ABL1,
a Philadelphia chromosome-derived fusion gene, encodes the
constitutively active conformation of oncogenic tyrosine kinase
that mimics active BCR downstream signaling cascade (15).
BCR-ABL1 constitutively phosphorylates IFITM3 at Y20, which
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prevents endocytosis and degradation of IFITM3, leading to an
excessive accumulation on the cell surface, thus promoting the
development of B cell malignancies (14). Therefore, the host
cell-protective, pro-inflammatory, and pro-tumorigenic role of
IFITM3 is an important model to understand the mechanisms
by which uncontrolled activation of inflammation affects the
development of cancer.

REGULATION OF IFITM3 EXPRESSION BY IFN, IL-1
AND IL-6

Interferon is known as a primary cytokine that increases ex-
pression of IFITM3. Type | IFNs, one of the first cytokines ex-
pressed in response to viral infection, are produced approxi-
mately 12-hours post viral infection (16). Therefore, in order to
immediately stop viral replication during SARS-CoV-2 infec-
tion, type | IFN signaling must be activated in a timely manner
(17). At the infection site, activated NK cells also express type
Il interferons. Thereby, increased antigen-presenting capabili-
ties of antigen-presenting cells (APCs), which stimulate Th1
cells, 48 hours after infection, play a critical role in the acti-
vation of the adaptive immune system (18, 19).

IFITM3 expression is increased by IFN receptor-mediated
activation of the JAK/STAT pathway upon IFN binding, and it
is known that the level of IFITM3 expression is increased by 8
to 20 times between 4 and 8 hours by an interferon signaling
cascade (20). Then, accumulated IFITM3 proteins in endosomal
membranes induce negative membrane curvature through in-
sertion of the amphipathic helix (amino acids, 59 to 68) into the
cytoplasmic leaflet of an endosomal membrane, resulting in
the stabilization of the hemifusion structure of the host endo-
somal-viral membrane with increased membrane rigidity, which
thus prevents pore formation and traps viruses inside the endo-
some (3). During these events, negative membrane curvature
was facilitated by the presence of cholesterol. Although the
amphipathic helix of IFITM3 has been reported to interact direct-
ly with cholesterol (21), the detailed impact of IFITM3-mediated
cholesterol accumulation on a “virus-trap” remains to be elu-
cidated. Interferon also induces the expression of IFITM3 in
immune cells, including B- and T-cells. IFITM3-Tyr20 is phos-
phorylated by Src family kinases upon the activation of BCR
signaling, inducing the accumulation of IFITM3 that forms the
BCR complex on the cell surface. In this case, basic amino
acids in the conserved intracellular loop (CIL) domain of IFITM3
provide electrostatic charge to bind to negatively charged phos-
phatidylinositol (3,4,5)-trisphosphate (PIP3) that was transiently
synthesized by BCR, hence IFITM3 concentrates PIP3 in pro-
ximity to active BCR complex on lipid rafts and promotes
PIP3-mediated signaling cascades including PI3K/AKT, BTK and
PLCy. Therefore, IFITM3 plays a central role in BCR-mediated
B-cell activation. Furthermore, the cholesterol-dependent struc-
tural stability of lipid raft, a cholesterol-rich microdomain, is
essential for BCR activation (22). Therefore, the role of the
amphipathic helix of IFITM3 as a cholesterol-binding motif on
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cell surfaces is currently under investigation.

IFITM3 expression has been reported to be elevated by
pro-inflammatory cytokine signaling, including IL-1, IL-6, and
Oncostatin M (OSM), in addition to interferon (23). IL-1 is
mainly secreted by monocytes and macrophages and is known
as the master proinflammatory cytokine that regulates local
and systemic inflammation and thus plays an important role in
immune responses against foreign antigens and in autoimmune
diseases (24). Pyroptosis, a form of necrotic and highly inflam-
matory programmed cell death, is triggered by cytopathic viruses,
including SARS-CoV-2 as part of the viral replication cycle.
Infection and replication of cytopathic viruses could cause
caspase-1-mediated pyroptosis, triggering a wave of local in-
flammatory responses through the release of inflammatory cyto-
kines, including IL-1B, which has been cleaved into a bio-
logically active form by caspase-1 during a process of pyrop-
tosis (25). As a result, augmented local concentrations of IL-1j
contribute to cytokine storms with local tissue damage observed
in COVID-19 patients (26). Therefore, patients with severe
COVID-19 outcomes exhibits higher levels of IL-1 compared
to patients with mild symptoms (27). Uncontrolled inflammation
is known to predispose individuals to various types of cancer,
which is highly implicated in approximately 15% to 20% of all
human cancers (28). IL-1-mediated chronic inflammatory condi-
tions exert a critical role in initiation, progression, and meta-
stasis (29-31). IL-1 has been reported to be overexpressed in
several tumors including melanoma, pancreatic, breast, colon,
head and neck, and lung cancer. IL-1 helps to maintain the
accumulation of reactive oxygen species (ROS), and nitric
oxide (NO) that cause genomic instability and mutations (32).
Therefore, patients with IL-1 producing tumors have been asso-
ciated with poor prognosis (33). In B-cell malignancies, IL-1
promotes the conversion of indolent to active multiple myeloma
(MM) cells. Autocrine or paracrine production of IL-1 increase
IL-6 in the environment of bone marrow (BM) and functions as
a key growth factor for MM via activation of JAK/STAT- and the
GTPase/mitogen-activated protein kinase (RAS/MAPKs)-signaling
pathway (34). However, the role of IFITM3, mediated by pro-
inflammatory signaling from IL-1 and IL-6, in different tumor
types has not yet been investigated.

In response to infections, 1L-6 is primarily secreted by plas-
macytoid dendritic cells (pDCs), which play a critical role in
the differentiation of B cells into antibody-secreting plasma B
cells (35). IL-6, a pro-inflammatory cytokine, plays a vital role
in mediating innate and adaptive immune responses by pro-
moting monocyte infiltration into the site of infection, resulting
in inhibition of Treg activation (36) and induction of differ-
entiation of Th17 and T follicular helper cells (Tfh) that play
a critical role in germinal center formation and affinity ma-
turation of B cells (37). In addition to modulating inflamma-
tion and hematopoiesis through well-controlled immune respon-
ses, IL-6 is a major contributor to uncontrolled chronic inflam-
mation, including autoimmune diseases, infectious diseases, and
cancers including colon, prostate, breast, pancreatic, ovarian,
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melanoma, and lung adenocarcinoma, hepatocellular carcinoma
and hematologic malignancy (38). Therefore, elevated IL-6 levels
are correlated with poor prognosis and metastasis (39). Hyper-
activation of the JAK/STAT3 signaling pathway is considered to
be the main cause of IL-6-induced tumorigenesis, but the con-
tribution of IL-6-mediated IFITM3 expression to inflammatory-
triggered tumorigenesis has not yet been investigated.

MOTIFS, DOMAINS, AND POST-TRANSLATIONAL
MODIFICATION OF IFITM3

IFITM3 is a molecular barrier that blocks viral fusion with host
cell membrane by altering curvature and stiffness of membrane.
The function of IFITM3 is highly dependent on its motifs,
domains, and post-translational modifications.

Although the topology of IFITM3 varies in different cell types,
IFITM3 is a type 2 transmembrane protein composed of cyto-
plasmic N-terminus (amino acids, 1 to 57), intramembrane
domain (amino acids, 58 to 80), CIL as a novel PIP3-binding
motif, transmembrane domain (amino acids, 108 to 128), and
short extracellular C-terminus (amino acids, 128 to 133) in B
cells (14). Phosphorylation at Y20 blocks the interaction of
“OYEML* with binding to the u2 subunit of the AP-2 complex
because intact tyrosine at Yxx® endocytosis motif (where X is
any amino acid and ® represents amino acids with hydro-
phobic side chains such as Val, Leu, or lle) is necessary for
endocytosis through AP-2 clathrin-mediated endocytic adaptor
protein. Therefore, phosphorylation at Y20 by Src family ki-
nases, including Fyn or Lyn, disrupts endocytosis of IFITM3
leading to relocation on the cell surface and resulting in re-
duced antiviral activity at endosomal membrane (7).

In addition, intact Y20 plays an important role in the degra-
dation through ubiquitination of IFITM3. The E3 ubiquitin ligase
NEDD4 binds to ""PPNY?’ motif, a conserved PPxY motif, and
induces ubiquitination at K24, K83, K88, and K104 to promote
the degradation of IFITM3. Therefore, phosphorylation of Y20
accumulates IFITM3 on cell surface by blocking endocytosis
and increasing stability (7, 14). Although phosphorylation at
Y20 plays an important role in the function of IFITM3, the
phosphatase that mediates dephosphorylation of Y20 is still
unknown.

S-palmitoylation of IFITM3 occurs at conserved cysteine re-
sidues at C71, C72, and C105 by palmitoyltransferases in-
cluding ZDHHC3, ZDHHC7, ZDHHC15, and ZDHHC20, which
increases hydrophobic affinity promoting anchoring of the
amphipathic helix to cell membrane (40). Two phenylalanines,
F75 and F78, located in the intramembrane domain of IFITM3,
when expressed on the membrane, could allow IFITM3 to
physically interact with other IFITM family members (41). Al-
though it was necessary for the restriction of orthomyxovirus,
the function of the CIL motif at position (amino acids, 81 to
108) between the intramembrane domain and the transmem-
brane domain is not well understood. Interestingly, it was re-
cently identified that five basic amino acids including K83,
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R85, R87, K88 and K104 interacts with negatively charged phos-
pholipids such as phosphatidylinositol 4,5-bisphosphate (PIP2)
and PIP3. In particular, K83 and K104 preferentially interact
with negatively charged PIP3 over PIP2 through electrostatic
interaction at membrane-solution interface, allowing IFITM3 to
efficiently accumulate PIP3 on lipid rafts where the PI3K signaling
complexes reside in B cells (14). However, the role of the five
basic amino acids K83, R85, R87, K88, and K104 as the PIP3-scaf-
folding motif has not yet been explored in other cancers.

IFITM3-MEDIATED ONCOGENIC SIGNALING
PATHWAYS

B-cell malignancies

The signaling of (pre)-B cell receptor (BCR) or its oncogenic
mimics such as BCR-ABL1 is critical to the development of
several B cell malignancies, including acute lymphoblastic
leukemia, diffuse large B cell lymphoma, Burkitt’s lymphoma,
follicular lymphoma, marginal zone B-cell lymphoma, and
mantle cell lymphoma (42).

Upon antigen binding to BCR, BCR translocate into lipid
raft, a cholesterol-rich membrane microdomain, initiates sig-
nalling cascades. Cross-linking of BCR by antigen triggers
activation of spleen tyrosine kinase (SYK), Bruton agamma-
globulinemia tyrosine kinase (BTK) and Src family kinase such
as Lyn and Fyn (22). Subsequently, activated Src family kinases
phosphorylate several co-receptors including CD19, a well-
known B-cell marker that functions as a BCR-coreceptor and
positively regulate BCR signaling. Phosphorylation of CD19 at
YXXM motifs in its cytoplasmic domain by Lyn allows recruit-
ment of the tandem SH2 domains of phosphatidylinositol
3-kinase (PI3K) p85 regulatory subunit (43), resulting in the
release of catalytic subunit p110 from tonic inhibition. PI3
kinase then catalyzes the production of phosphatidylinositol-3,
4, 5-triphosphate (PIP3) by adding phosphate to phosphatidy-
linositol-4, 5-bisphosphate (PIP2). Negatively charged PIP3 in
inner lipid bilayer serves as a docking site to recruit AKT
serine/threonine kinase via positively charged interface of
Pleckstrin homology (PH) domain to the lipid raft, resulting in
the subsequent activation of signaling cascades at the site of
BCR-Ag ligation. PIP3 also recruits BTK through its PH domain,
resulting in calcium flux and cellular activation essential for
BCR-induced positive selection of normal B cells and for the
survival and proliferation of malignant B cells (44-46).

The PH domain, characterized by a 7-stranded B-barrel followed
by a C-terminal o-helix with a positively charged pocket target-
ing anionic PIP headgroups, consists of approximately 120 amino
acids and shows low sequence conservation (47). In contrast
to the PH domain, IFITM3 harbors a phospholipid-binding
motif within a CIL motif located at the membrane-solution
interface consisting of only 28 amino acids, including five
basic amino acids that provide electrostatic interactions with
negatively charged PIP3, and to a lesser extent, PIP2. In normal
resting B cells, IFITM3 was mainly localized in endosomal
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membrane. However, activation of Src family kinases upon B
cell activation phosphorylates IFITM3 at Y20, blocks binding
of IFITM3 to endocytosis machinery and thereby induces ac-
cumulation of IFITM3 on surface, leading to the formation of
IFITM3-CD19-BCR complex at surface (Fig. 1). The PIP3-scaf-
foding capacity of IFITM3 induces massive accumulation of
PIP3 proximal to the BCR-signalosome and amplifies BCR-
signaling within lipid rafts. Therefore, IFITM3 enables B-cell
activation, development of B1- and marginal-zone B-cells, and
affinity maturation for the generation of antigen-specific anti-
bodies in the germinal center (14).

In B cell leukemia, oncogenic kinases that mimic BCR sig-
naling phosphorylate IFITM3 at Y20 in the absence of antigen,
causing accumulation and interaction of IFITM3 with BCR,
PI3K signaling elements, and integrin receptors on the surface.
Therefore, IFITM3 positively regulates BCR, PI3K, and integrin
signaling, thus enabling proliferation, survival, and self-renewal
of malignant B cells and contributing to the initiation of trans-
formation of premalignant B cells in vivo. In line with this,
IFITM3 was identified as a top-ranking predictor of poor clin-
ical outcomes in six clinical cohorts, including pediatric and
adult B-ALL and mantle cell lymphoma (14).

In addition to PIP3 binding, IFITM3 was recently reported to
bind to cholesterol via F63 and F67 within its amphipathic helix,
amino acids 56 to 69. Interestingly, point mutations (F63Q and
F67Q) of IFITM3 disrupted antiviral function against Influenza
A virus (IAV) (48) suggesting that cholesterol accumulation via

Fig. 1. Activated BCR signaling or its oncogenic mimics activate
SRC family kinases such as LYN, resulting in phosphorylation of
CD19-Y482/513 and IFITM3-Y20. Phosphorylated tyrosine residues
on CD19, which provide docking sites for the SH2 domains of
the PI3K regulatory subunit p85, facilitates localization and activa-
tion of PI3K to the lipid raft on plasma membrane. Transiently syn-
thesized PIP3 by the PI3K catalytic subunit p110 stably accumulated
by IFITM3 at the BCR signalosome. IFITM3, therefore, stabilizes the
BCR signalosome, supports PIP3-mediated recruitment of downstream
effector molecules such as BTK and ATK, enhances BCR signaling
or BCR-mimicking oncogenic signaling. The effect of the amphipa-
thic helix of IFITM3-mediated cholesterol accumulation at lipid raft
on BCR signaling has not yet been investigated.
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amphipathic helix of IFITM3 plays a crucial role by enhancing
membrane stiffness, altering membrane curvature and fluidity
(49). Given that CD19/PI3K/AKT signaling in B cells depends
on cholesterol-dependent lipid raft stability (50), it would be
intriguing to look into how IFITM3-dependent cholesterol ac-
cumulation and PIP3 in lipid rafts affect immunological respon-
se, inflammation, and leukemogenesis.

Breast cancer

It was identified that IFITM3 expression was significantly up-
regulated in invasive breast ductal carcinoma tissue specimens
compared to non-invasive breast cancer specimens, while IFITM3
was not detected in normal specimens. In MCF-7 and MDA-
MB-231 cells, lentiviral shRNA knockdown of IFITM3 expres-
sion resulted in lowered cell growth, altered cell cycle pro-
gression, and diminished capacity for self-renewal (51). How-
ever, detailed oncogenic mechanism driven by IFITM3 is still
missing in breast cancer. Interestingly, several genetic aberrations
associated with genes involved in PI3K signaling pathway have
been identified in breast cancer. For instance, gain-of-function
mutations of the PIK3CA gene that encodes p110a subunit,
are the most common genetic aberrations in breast cancer and
have been found in 30% to 40% of hormone receptor-positive
(HR™) or HER2-positive breast cancer and approximately 9%
of triple-negative breast cancer (TNBC) (52). Instead of the
gain-of-function mutation, it has been observed that TNBC
tumors exhibit PTEN and INPP4B gene inactivation mutations
(53). In addition, abnormal activation of integrin has been
implicated in the pathology of metastasis in human breast
cancer (54). These results suggest that IFITM3 as a PIP3 scaffold
may potentially contribute to the development and progres-
sion of breast cancer.

Colon cancer

IFITM3 is highly expressed in colon tumors compared to nor-
mal colon tissue through Krupple-like factor 4 (KLF4)-mediated
transcriptional regulation. KLF4 is a transcription factor that
plays a crucial role in colon cancer progression and metastasis.
KLF4 bound specifically to IFITM3 promoter and resulted in
aberrant IFITM3 expression. It is known that KLF4 interacts with
beta-catenin and inhibits Wnt/B-catenin signaling by blocking
recruitment of the transcriptional coactivator p300/CBP. However,
the exact mechanism of IFITM3 related to Wnt/B-catenin sig-
naling has not yet been identified, although knockdown of
IFITM3 suppressed colon cancer proliferation, colony forma-
tion, migration, and invasion. Although the Wnt/B-catenin sig-
naling pathway is the most studied as a driver of colon cancer
development, mutations in PI3KCA were significantly correlated
with poor clinical outcomes (55). Interestingly, 1L-6, proinflam-
matory cytokine, and integrin receptors such as o531, o536
are indicators of poor prognosis in patients with coloron
cancer (56). Blockade of PI3K signaling leads to downregula-
tion of integrin a5B1, thereby suppressing cell attachment and
increasing apoptosis (57). Although chronic inflammation is an
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important risk factor for the development of colon cancer, the
molecular mechanisms by which oncogenic signaling mediates
inflammation to coloron cancer are still unknown (58). There-
fore, the pathogenic effects of abnormal activation of IFITM3/PI3K/
Integrin signaling upon IL-6-mediated inflammatory response
need to be elucidated.

Gastric cancer

In gastric cancer, dysregulated integrin-related signaling pathway,
such as focal adhesion kinase (FAK), p21-activated kinase (PAK)
triggers epithelial-mesenchymal transition (EMT) (59-61). Inter-
estingly, in B cell malignancies, IFITM3 localized on surface
interacts with integrins and strongly induces phosphorylation
of PAK1/3 at Ser192/204 and FAK at Tyr576/577 (14). Invasive
gastric cancer tissues were reported to overexpress IFITM3 in
immunohistochemistry, while IFITM3 was negatively or weakly
detected in adjacent normal tissue. Knockdown of IFITM3 with
shRNA in GC cell lines negatively regulates proliferation, and
inhibits cell migration, suggesting that IFITM3 is a potential
oncogene in human GC. However, the role of IFITM3 in the
context of integrin signaling pathway in gastric cancer has not
yet been investigated.

Lung cancer

Abnormal expression of integrin receptors such as o581, cvp3
and o6 is known as poor prognostic marker in non-small
cell lung cancer (NSCLQ). Interestingly, IL-8, a pro-inflamma-
tory cytokine, was overexpressed in lung tissue through inte-
grin ovP6-mediated MAPK/ERK signaling pathway, thereby pro-
moting tumor growth and metastasis (62). In addition, Integrin
B1 promoted tumorigenesis of lung adenocarcinoma via extra-
cellular matrix (ECM)-independent FAK activation (63, 64). Integrin-
ECM adhesion also activates PI3K, catalyzes PIP3 production,
and recruits Integrin-linked kinase (ILK), a serine-threonine kin-
ase with the PH domain that promotes NSCLC proliferation,
survival, and invasion. Given that IFITM3 amplifies PI3K sig-
naling by acting as a PIP3 scaffold protein, IFITM3 is expected
to be involved in oncogenic signaling. In lung adenocarcinoma,
IFITM3 was positively detected in malignant stages but not in
early-stage of cancer samples in immunohistochemistry. Knock-
down of IFITM3 with shRNA in H1299 cells inhibited cell
proliferation, invasion, and migration (65). However, the exact
mechanism of how IFITM3 contributes to proliferation and
migration remains to be elucidated.

Hepatocellular carcinoma

In hepatocellular carcinoma (HCQ), IFITM3 positively regulated
expression of MMP9 via p38/MAPK pathway, which led to
induction of invasion and metastasis of HCC in vivo. Accord-
ingly, HCC patients with high level of IFITM3 showed worse
clinical outcomes than HCC patients with low level of IFITM3.
IFITM3 positively regulated phosphorylation of p38 at T180
and Y182, however, the mechanism by which IFITM3 was in-
volved in activation of p38/MAPK has not yet been identified.
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The role of IFITM3 as a PI3K amplifier should be investigated
since abnormal activation of PI3K/AKT/mTOR signaling is ob-
served in approximately 50% of HCC patients (66).

Prostate cancer

It was found that IFITM3 expression was abnormally elevated
in prostate cancer cells, which was positively correlated with
poor prognostic grades. In prostate cancer cell lines, IFITM3
positively regulated proliferation and survival via activation of
p38/MAPK signaling pathway (67). In this study, IFITM3-Smad4
complex promoted bone metastasis of prostate cancer cells by
activating TGF-B-Smads-MAPK signaling pathway, which induces
EMT of epithelial tumor cells. However, no evidence was shown
on how IFITM3 interacts with Smad4 and how the IFITM3-
SMAD4 complex activates TGF-B/MAPK signaling pathway.
Deregulation of PI3K/AKT/mTOR signaling pathway derived
from genetic alterations such as PIK3CA/PIK3C2B mutation/
amplification, PTEN deletion/mutation, DEPTOR amplification,
SGK mutation/amplification and FOXO deletion has been shown
to correlated with poor clinical outcomes and found almost
100% of metastatic prostate cancer (68), suggesting that the
pleiotropic function of IFITM3 potentially involved in the de-
velopment of prostate cancer via TGF-/MAPK and PI3K sig-
naling pathway needs to be investigated.

CONCLUSION

It is now clear that an excessive inflammatory response plays a
crucial role in carcinogenesis. In addition to inflammation
caused by extrinsic factors such as infection, intrinsic factors
such as activation of oncogenes, including members of the
RAS family and MYC, which are the most frequently mutated
oncogenes in cancer, including B-cell malignancies, could be
the source of inflammation (69). Expression of an antiviral
protein, IFITM3, is regulated by both intrinsic and extrinsic
factors, and affects cancer proliferation, metastasis, and EMT
signaling pathways. It is also known as a biomarker to predict
poor clinical outcomes in various cancer types. Until today,
IFITM3 has primarily been studied in relation to viral immun-
ity, but further research is needed to understand its oncogenic
function as a PIP3 scaffold protein.

ACKNOWLEDGEMENTS

This work was supported by Korea University Grant K2224161
(to).L.).

CONEFLICTS OF INTEREST

The authors have no conflicting interests.

REFERENCES

1. Xiong Y, Liu 'Y, Cao L et al (2020) Transcriptomic charac-

http://ombreports.org



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

teristics of bronchoalveolar lavage fluid and peripheral
blood mononuclear cells in COVID-19 patients. Emerg
Microbes Infect 9, 761-770

. Fara A, Mitrev Z, Rosalia RA et al (2020) Cytokine storm

and COVID-19, a chronicle of pro-inflammatory cytokines.
Open Biol 10, 200160

. Guo X, Steinkihler ], Marin M et al (2021) Interferon-in-

duced transmembrane protein 3 blocks fusion of diverse
enveloped viruses by altering mechanical properties of
cell membranes. ACS Nano 15, 8155-8170

. Brodin P (2021) Immune determinants of COVID-19 dis-

ease presentation and severity. Nat Med 27, 28-33

. Greten FR and Grivennikov Sl (2019) Inflammation and

cancer, triggers, mechanisms, and consequences. Immunity
51, 27-41

. Rajapaksa US, Jin C and Dong T (2020) Malignancy and

IFITM3, friend or foe? Front Oncol 10, 2539

. Zani A and Yount JS (2018) Antiviral protection by IFITM3

in vivo. Curr Clin Microbiol Rep 5, 229-237

. Liu X, Chen L, Fan Y et al (2019) IFITM3 promotes bone

metastasis of prostate cancer cells by mediating activation
of the TGF-B signaling pathway. Cell Death Dis 10, 1-16

. Zhang D, Wang H, He H et al (2017) Interferon induced

transmembrane protein 3 regulates the growth and inva-
sion of human lung adenocarcinoma. Thorac Cancer 8,
337

Min J, Feng Q, Liao W et al (2018) IFITM3 promotes
hepatocellular carcinoma invasion and metastasis by re-
gulating MMP9 through p38/MAPK signaling. FEBS Open
Bio 8, 1299-1311

Hu J, Wang S, Zhao Y et al (2014) Mechanism and
biological significance of the overexpression of IFITM3 in
gastric cancer. Oncol Rep 32, 2648-2656

Yang M, Gao H, Chen P et al (2013) Knockdown of
interferon-induced transmembrane protein 3 expression
suppresses breast cancer cell growth and colony forma-
tion and affects the cell cycle. Oncol Rep 30, 171-178

Li D, Peng Z, Tang H et al (2011) KLF4-mediated negative
regulation of IFITM3 expression plays a critical role in
colon cancer pathogenesis. Clin Cancer Res 17, 3558-3568
Lee J, Robinson ME, Ma N et al (2020) IFITM3 functions
as a PIP3 scaffold to amplify PI3K signalling in B cells.
Nature 588, 491-497

Muschen M (2018) Autoimmunity checkpoints as therapeu-
tic targets in B cell malignancies. Nat Rev Cancer 18,
103-116

Lee AJ and Ashkar AA (2018) The dual nature of type |
and type Il interferons. Front Immunol 9, 2061

Acharya D, Liu GQ and Gack MU (2020) Dysregulation
of type | interferon responses in COVID-19. Nat Rev
Immunol 20, 397-398

Gill N, Deacon PM, Lichty B et al (2006) Induction of
innate immunity against herpes simplex virus type 2
infection via local delivery of toll-like receptor ligands
correlates with beta interferon production. ] Virol 80,
9943-9950

Oh JE, Kim BC, Chang DH et al (2016) Dysbiosis-induced
IL-33 contributes to impaired antiviral immunity in the
genital mucosa. Proc Natl Acad Sci U S A 113, E762-E771
Friedman RL, Manly SP, McMahon M et al (1984) Tran-

http://bmbreports.org

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

IFITM3 may link inflammation to tumorigenesis
Jaewoong Lee

scriptional and posttranscriptional regulation of interferon-
induced gene expression in human cells. Cell 38, 745-755
Rahman K, Datta SAK, Beaven AH et al (2022) Chole-
sterol binds the amphipathic helix of ifitm3 and regulates
antiviral activity. ] Mol Biol 434, 167759

Pierce SK (2002) Lipid rafts and B-cell activation. Nat Rev
Immunol 2, 96-105

Bailey CC, Huang IC, Kam C et al (2012) Ifitm3 limits the
severity of acute influenza in mice. PLoS Pathog 8,
1002909

Ritvo PG and Klatzmann D (2019) Interleukin-1 in the
response of follicular helper and follicular regulatory T
cells. Front Immunol 10, 250

Yap JKY, Moriyama M and Iwasaki A (2020) Inflamma-
somes and pyroptosis as therapeutic targets for COVID-19. )
Immunol 205, 307-312

Zhang ], Wu H, Yao XH, Zhang D et al (2021) Pyroptotic
macrophages stimulate the SARS-CoV-2-associated cytokine
storm. Cell Mol Immunol 18, 1305-1307

Makaremi S, Asgarzadeh A, Kianfar H et al (2022) The
role of IL-1 family of cytokines and receptors in patho-
genesis of COVID-19. Inflamm Res 71, 923-947
Mantovani A, Allavena P, Sica A et al (2008) Cancer-re-
lated inflammation. Nature 454, 436-444

Litmanovich A, Khazim K and Cohen | (2018) The role of
interleukin-1 in the pathogenesis of cancer and its poten-
tial as a therapeutic target in clinical practice. Oncol Ther
6, 109-127

Dinarello CA (2010) Why not treat human cancer with
interleukin-1 blockade? Cancer Metastasis Rev 29, 317-329
Qian S, Golubnitschaja O and Zhan X (2019) Chronic
inflammation, key player and biomarker-set to predict and
prevent cancer development and progression based on
individualized patient profiles. EPMA ] 10, 365-381
Shimizu T, Marusawa H, Endo Y et al (2012) Inflamma-
tion-mediated genomic instability, roles of activation-induced
cytidine deaminase in carcinogenesis. Cancer Sci 103, 1201-
1206

Lewis AM, Varghese S, Xu H et al (2006) Interleukin-1
and cancer progression, The emerging role of interleukin-1
receptor antagonist as a novel therapeutic agent in cancer
treatment. ] Transl Med 4, 1-12

Musolino C, Allegra A, Innao V et al (2017) Inflammatory
and anti-inflammatory equilibrium, proliferative and anti-
proliferative balance, the role of cytokines in multiple
myeloma. Mediators Inflamm 2017, 1852517

Jego G, Palucka AK, Blanck JP et al (2003) Plasmacytoid
dendritic cells induce plasma cell differentiation through
type i interferon and interleukin 6. Immunity 19, 225-234
Ghoreschi K, Laurence A, Yang XP et al (2010) Genera-
tion of pathogenic TH17 cells in the absence of TGF-8
signalling. Nature 467, 967-971

Kimura A and Kishimoto T (2010) IL-6, regulator of
Treg/Th17 balance. Eur ) Immunol 40, 1830-1835

Xu J, Lin H, Wu G et al (2021) IL-6/STAT3 Is a promising
therapeutic target for hepatocellular carcinoma. Front Oncol
11, 5366

Johnson DE, O’Keefe RA and Grandis JR (2018) Targeting
the IL-6/JAK/STAT3 signalling axis in cancer. Nat Rev Clin
Oncol 15, 234-248

BMB Reports 607



608

IFITM3 may link inflammation to tumorigenesis
Jaewoong Lee

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

McMichael TM, Zhang L, Chemudupati M et al (2017)
The palmitoyltransferase ZDHHC20 enhances interferon-
induced transmembrane protein 3 (IFITM3) palmitoylation
and antiviral activity. ] Biol Chem 292, 21517-21526

John SP, Chin CR, Perreira JM et al (2013) The CD225
domain of IFITM3 is required for both IFITM protein
association and inhibition of influenza A virus and dengue
virus replication. ] Virol 87, 7837-7852

Efremov DG, Turkalj S and Laurenti L (2020) Mechanisms
of B cell receptor activation and responses to b cell
receptor inhibitors in B cell malignancies. Cancers (Basel)
12,1396

Tuveson DA, Carter RH, Soltoff SP et al (1993) CD19 of B
cells as a surrogate kinase insert region to bind phos-
phatidylinositol 3-Kinase. Science 260, 986-989

Falasca M, Logan SK, Lehto VP et al (1998) Activation of
phospholipase C gamma by Pl 3-kinase-induced PH do-
main-mediated membrane targeting. EMBO ] 17, 414
Hendriks RW, Yuvaraj S and Kil LP (2014) Targeting
Bruton'’s tyrosine kinase in B cell malignancies. Nat Rev
Cancer 14, 219-232

Scharenberg AM, Humphries LA and Rawlings D) (2007)
Calcium signalling and cell-fate choice in B cells. Nat Rev
Immunol 7, 778-789

le Huray KIP, Wang H, Sobott F et al (2022) Systematic
simulation of the interactions of pleckstrin homology do-
mains with membranes. Sci Adv 8, 6992

Chesarino NM, Compton AA, McMichael TM et al (2017)
IFITM3 requires an amphipathic helix for antiviral activity.
EMBO Rep 18, 1740-1751

Amini-Bavil-Olyaee S, Choi Y], Lee JH et al (2013) The
antiviral effector IFITM3 disrupts intracellular cholesterol
homeostasis to block viral entry. Cell Host Microbe 13,
452-464

Herishanu Y, Kay S, Dezorella N et al (2013) Divergence
in CD19-mediated signaling unfolds intraclonal diversity
in chronic lymphocytic leukemia, which correlates with
disease progression. ] Immunol 190, 784-793

Yang M, Gao H, Chen P et al (2013) Knockdown of
interferon-induced transmembrane protein 3 expression
suppresses breast cancer cell growth and colony formation
and affects the cell cycle. Oncol Rep 30, 171-178
Guerrero-Zotano A, Mayer IA and Arteaga CL (2016)
PI3K/AKT/mTOR, role in breast cancer progression, drug
resistance, and treatment. Cancer Metastasis Rev 35, 515-
524

Zhang Z and Richmond A (2021) The role of PI3K
inhibition in the treatment of breast cancer, alone or
combined with immune checkpoint inhibitors. Front Mol
Biosci 8, 286

BMB Reports

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Felding-Habermann B, O'Toole TE, Smith JW et al (2001)
Integrin activation controls metastasis in human breast
cancer. Proc Natl Acad Sci U S A 98, 1853-1858
Papadatos-Pastos D, Rabbie R, Ross P et al (2015) The
role of the PI3K pathway in colorectal cancer. Crit Rev
Oncol Hematol 94, 18-30

Liang B, Li L, Miao R et al (2019) Expression of inter-
leukin-6 and integrin owP6 in colon cancer, association
with clinical outcomes and prognostic implications. Cancer
Invest 37, 174-184

Murillo CA, Rychahou PG and Evers BM (2004) Inhibition
of a5 integrin decreases PI3K activation and cell adhesion
of human colon cancers. Surgery 136, 143-149

Terzi¢ J, Grivennikov S, Karin E et al (2010) Inflammation
and colon cancer. Gastroenterology 138, 2101-2114
Dammann K, Khare V and Gasche C (2014) Tracing PAKs
from Gl inflammation to cancer. Gut 63, 1173-1184
Wang H, Chen H, Jiang Z et al (2019) Integrin subunit
alpha V promotes growth, migration, and invasion of gastric
cancer cells. Pathol Res Pract 215, 152531

Matsuoka T, Yashiro M, Nishioka N et al (2012) PI3K/Akt
signalling is required for the attachment and spreading,
and growth in vivo of metastatic scirrhous gastric carci-
noma. Br ) Cancer 106, 1535-1542

Yan P, Zhu H, Yin L et al (2018) Integrin av6 promotes
lung cancer proliferation and metastasis through upregu-
lation of il-8-mediated MAPK/ERK signaling. Transl Oncol
11, 619-627

Haake SM, Plosa EJ, Kropski JA et al (2022) Ligand-
independent integrin B1 signaling supports lung adenocar-
cinoma development. JCI Insight 7, e154098

Caccavari F, Valdembri D, Sandri C et al (2010) Integrin
signaling and lung cancer. Cell Adh Migr 4, 124

Zhang D, Wang H, He H et al (2017) Interferon induced
transmembrane protein 3 regulates the growth and inva-
sion of human lung adenocarcinoma. Thorac Cancer 8,
337

Sun EJ, Wankell M, Palamuthusingam et al (2021) Target-
ing the PI3K/Akt/mTOR pathway in hepatocellular carci-
noma. Biomedicines 9, 1639

Xi L, Lu C, Yinghui F et al (2019) IFITM3 promotes bone
metastasis of prostate cancer cells by mediating activation
of the TGF-§ signaling pathway. Cell Death Dis 10, 517
Abida W, Cyrta J, Heller G et al (2019) Genomic corre-
lates of clinical outcome in advanced prostate cancer.
Proc Natl Acad Sci U S A 166, 11428-11436

Guerra C, Schuhmacher AJ, Canamero M et al (2007)
Chronic pancreatitis is essential for induction of pancrea-
tic ductal adenocarcinoma by K-Ras oncogenes in adult
mice. Cancer Cell 11, 291-302

http://ombreports.org




<<
  /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


