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Recent trends in studies of biomolecular phase separation
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Biomolecular phase separation has recently attracted broad in-
terest, due to its role in the spatiotemporal compartmentaliza-
tion of living cells. It governs the formation, regulation, and
dissociation of biomolecular condensates, which play multiple
roles in vivo, from activating specific biochemical reactions to
organizing chromatin. Interestingly, biomolecular phase separa-
tion seems to be a mainly passive process, which can be ex-
plained by relatively simple physical principles and reproduced
in vitro with a minimal set of components. This Mini review
focuses on our current understanding of the fundamental prin-
ciples of biomolecular phase separation and the recent progress
in the research on this topic. [BMB Reports 2022; 55(8): 363-369]

INTRODUCTION

A living cell is an assembly of various organelles. Some of
them are surrounded by a membrane, while others float inside
the cell as spherical droplets made of proteins, nucleic acids,
lipids, and other small molecules (1). The membrane-bound
organelles (such as nucleus, endoplasmic reticulum, Golgi ap-
paratus, mitochondria, and lysosomes) have been known for
many decades and studied extensively, but our knowledge of
the membrane-less organelles, often called biomolecular con-
densates, was limited until recently (2). Although biomolecular
condensates do not enclose their components within a mem-
brane, the components do not mix with their surroundings.
This demixing had been a mystery, but recently it was found
that it can occur spontaneously via liquid-liquid phase sepa-
ration (LLPS), a phenomenon that has been known in physics
and chemistry for more than a century (3).

Many cellular reactions can be triggered by a change in the
concentrations of specific molecules, in which cases LLPS can
be utilized for efficient cell functioning as it can dramatically
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increase the local concentration of the recruited molecules (4,
5). Moreover, due to their liquid-like properties, biomolecular
condensates can quickly recruit specific molecules in response
to perturbations such as temperature changes. Cells can use
this mechanism to quickly respond to abrupt environmental
changes. Hence, biomolecular condensates have a significant
role in a wide range of cellular functions including cell sig-
nalling, ribosomal biogenesis (5), cytoskeletal regulation (6),
stress response (7), cell polarization (8), and cytoplasmic bran-
ching (9). LLPS is also observed in many processes such as
miRISC assembly (10), innate immune signalling (11), stress
granule assembly (12), autophagy (13), nucleolus formation
(14), and transcription (15). In addition, LLPS even has impli-
cations for the pathogenesis of cancer and many neurode-
generative such as Alzheimer’s disease, Huntington’s disease,
and amyotrophic lateral sclerosis (16-18).

In this review, we highlight the recent findings on the
underlying mechanisms of phase separation driven by proteins
and the effects of nucleic acid on this process. We start with a
brief introduction of the major principles of LLPS (Section 2),
and move to the recent advancement in the field (Section 3):
new biomolecular condensates and their functions in the
cytosol (Section 3.1) and nuclei (Section 3.2), studies on mole-
cular principles of biomolecular LLPS (Section 3.3), design and
engineering of artificial condensates (Section 3.4), and impli-
cations of LLPS in diseases (Section 3.5). We collected recent
publications (specifically published in two years) related to
biomolecular LLPS, and found that the four topics mentioned
above can summarize the field well.

PRINCIPLES OF LIQUID-LIQUID PHASE SEPARATION

A multi-component system like cellular cytoplasm can exist as
a homogeneous, well-mixed mixture or a soup of distinct
phases (phase separation), depending on the interactions of the
constituent molecules including the solvent. The thermo-
dynamics of a multi-component system can be explained by a
tug of war between entropy and enthalpy; demixing occurs if
the energy gain for demixing is greater than the entropic loss
for demixing (19, 20). The miscibility is strongly dependent on
the components’ concentrations, temperature, pressure, pH,
and crowding agents. If the separated phases maintain their
liquidity, the demixing is called liquid-liquid phase separation
(LLPS). We underline that phase separation of a liquid system
does not necessarily imply a change in material properties
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(e.g., a change from liquid to solid), although the latter can
take place during the “maturation” of liquid-like condensates
(21, 22). A phase diagram shows the region in which phase
separation occurs in the parameter space of the concentration
and the other factors such as temperature (Fig. 1).

Biopolymers are biological heteropolymers and their beha-
viour can be explained by modifying the theories which were
originally developed for the associative polymers (23). Among
them, the stickers-and-spacers framework helps quantitative
and qualitative explanation of LLPS of biopolymers (24-26);
each polymer consists of several sticky regions called stickers,
which are covalently connected by flexible regions called spacers.
Stickers form reversible physical crosslinks with a combination
of short- and long-range interactions with one another, which
give rise to a connected network of biopolymers. Spacers
provide scaffolds for stickers and modulate the chain proper-
ties (27). LLPS is driven by the interplay of sticker-sticker,
sticker-spacer, and spacer-spacer, as well as sticker-solvent and
spacer-solvent interactions. The valence of the stickers, i.e. the
number of interacting domains or motifs, is one of the key
determinants in the process (28, 29).

Two types of proteins are known to drive the LLPS: multi-
domain proteins and intrinsically disordered proteins (IDPs).
Multi-domain proteins are proteins with folded domains linked
by disordered linkers. Several multi-domain protein systems
have been reported to exhibit phase separation (13, 20, 27),
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Fig. 1. Schematic of a typical phase diagram. The coexistence
line (black) denotes the boundary between the one-phase regime
(A, E) and the two-phase regime (B-D). In the two-phase regime,
two distinct phases can be observed: the protein-rich phase and
solvent-rich phase. The molecular network formed by stickers is
shown as a driving force for phase separation.
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but most of the known LLPS driver proteins are the IDPs. The
IDPs lack stable 3-dimensional structures (30), and their
flexibility allows access to various structures which may lead
to the effective formation of sticker-sticker contacts. In the case
of IDPs, specific types of amino acids or short linear motifs
(SLiMs) can play the role of stickers (24). Cation-anion inter-
actions, cation-m interactions, and 7-r interactions are frequent-
ly utilized in driving LLPS (31-33). For example, in the FUS
family of proteins, aromatic residues such as tyrosine and
phenylalanine were found to be the primary stickers that use
71 stacking interactions, whereas arginine was shown to be a
context-dependent auxiliary sticker involved in cation-m inter-
actions to form reversible non-covalent crosslinks (33).

Biomolecular condensates usually contain numerous types
of molecules (34, 35), among which only a few play an
essential role in forming the condensates (4). These molecules
are called scaffolds, and are generally defined as biomolecules
capable of forming droplets when separated in vitro (3). Other
components, called clients, are recruited to the scaffold in a
relatively passive manner (36). For example, in the case of the
P body, RNA-binding proteins play the role of scaffold to form
a condensate, and RNA is recruited into the condensate as a
client (34). Clients cannot form condensates by themselves but
can adjust the condensate properties (37).

Most biomolecular condensates are enriched in RNA, and
nuclear condensates are in constant contact with DNA. Con-
sequently, the role of DNA and RNA in intracellular phase
separation has attracted attention (3, 38, 39). DNA and RNA
contain the phosphate backbones, which are decorated with
negative charges, and can participate in electrostatic interac-
tions that may drive LLPS. It has been shown that RNA can
dramatically change the phase separation propensity of the
RNA-binding protein (40). In addition, the RNA itself can under-
go LLPS by using its nucleotides as stickers (39). The inter-
actions between DNA/RNA and proteins and their subsequent
role in inducing LLPS have been studied extensively (41-43).

RECENT TRENDS IN RESEARCH OF BIOMOLECULAR
LLPS

Many biomolecular condensates are produced by LLPS of
biopolymers such as intracellular proteins and nucleic acids
(3, 28, 44). The list of new biomolecular condensates formed
by LLPS is dramatically expanding, for both prokaryotes and
eukaryotes (28, 45), and their roles have been revealed. We
can control the function of a biomolecular condensate by
regulating its LLPS behaviors by changing the experimental
conditions and/or the protein sequence by mutagenesis (41,
46, 47). In addition, LLPS has been implicated in neurode-
generative diseases, such as Alzheimer’s and Parkinson’s
diseases (16, 18, 48, 49). It has been hypothesized that LLPS of
the pathological proteins can accelerate their nucleation and
consequent fibrillation (50). We can also design artificial
condensates like DNA nanostructures by applying the prin-
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Fig. 2. Recent trends in the research of biomolecular phase sepa-
ration.

ciples governing LLPS. In the following section, we will sketch
some of the recent works in the field of biomolecular LLPS
(Fig. 2), which may help the readers to grasp the overall
landscape of the field, although our description is not com-
plete or thorough.

Discovery of new biomolecular condensates and their
functions

Biomolecular condensates perform a variety of functions in
vivo. The list of new condensates and their biological roles is
rapidly expanding. The molecular mechanisms of formation,
regulation, and dissolution of the condensates are frequently
explained by LLPS. In this subsection, we will introduce some
recent works that report the discovery of new biomolecular
condensates and their functions.

Some biomolecular condensates change their physical pro-
perties with changes in experimental variables, such as con-
centration, temperature, or pH. They utilize these changes to
perform special functions within the cell. For example, tardi-
grade-unique IDP (TDP) has a propensity to assemble into fiber
or fibrillar gel at high concentration and low temperature,
which can encapsulate soluble biomolecules to protect them
from cold. This is one of the molecular strategies for tardi-
grades to survive in extreme environments. The TDP assembly
is mediated by the a1 segment, which makes up the central
helical domain of proteins, and a coiled-coil propensity of the
segment has been shown to play a great role in tardigrade
anhydrobiosis (51).

LLPS is also associated with biological immunity. An intrin-
sically disordered short lysine-repeating sequence of NLRP6,
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an innate immune receptor, is responsible for multivalent inter-
actions, phase separations, and inflammasome activations, and
induces LLPS by interacting with lipoteichoic acid and dsRNA
acting as a ligand in vivo (52).

Cells employ biological condensates for inter-cell interac-
tions. The formation of biomolecular endocytic condensates is
driven by the interactions of proteins with PLDs (prion-like
domains) that have higher glutamine (Q) contents compared to
asparagine (N). Hemispherical puncta, which originate from
yeast, have the characteristics of these condensates. Cohesive
interactions between the endocytic condensates and interfacial
tension enable actin-independent endocytosis by membrane
remodeling (53).

LLPS can explain how plants bloom during flowering time,
as biomolecular condensates are involved in the biological
clock mechanism. Vegetations use seasonal temperature signs
for measuring the conversion to reproduction over time. The
binding of two proteins, FRIGIDA and FLC, triggers flowering.
However, low-temperature conditions immediately accelerate
the formation of FRIGIDA condensates that do not co-localize
with FLC, and FRIGIDA cannot bind to its binding partner.
This process ensures that the flowering time coincides with the
warm weather, i.e., spring (54).

The mitotic spindle composed of microtubules is crucial for
the assembly and separation of chromosomes during cell divi-
sion of the eukaryotic cells, and the formation of the mitotic
spindle is related to phase separation. It was shown that the
NUMA protein regulates the organization, structural dynamics,
and functions of the mitosis spindle through liquid-liquid phase
separation (LLPS) controlled by Aurora-A phosphorylation (55).

Similar to the eukaryotic cells, bacteria also utilize biomole-
cular condensates for cellular functions (45). One example is
the ParABS system. Segregation of bacterial chromosomes and
plasmid is driven by a tripartite system composed of two
protein components (ParA and ParB) and a DNA-site (parS).
Oligomerization of ParB is promoted by CTP in vivo and in
vitro, and it results in LLPS forming ParB condensates. The
condensate specifically binds to the parS to form a partition
complex (56).

Biomolecular condensates and nucleic acids in vivo
Research in the past several years has made significant strides
toward understanding the molecular mechanisms for the for-
mation, regulation, and function of biomolecular condensates
in the presence of nucleic acids. For example, in a cell nucleus,
diverse RNA species, RNA-binding proteins, and DNA mole-
cules are mixed and intertwined. The complex interactions
among them can lead to the formation of specific condensates
through LLPS, and cells employ the condensates to regulate
multiple functions. Particularly, the role of phase separation in
transcriptional regulation has been actively studied, as LLPS
was shown to mediate the formation of super-enhancers (15,
57). Common transcription components, including the RNA
polymerase Il (pol 1I), can drive LLPS (58).
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Peroxisome proliferator-activated receptor y coactivator 1o
(PGC-10) is a prototypical transcriptional coactivator controlling
context- and/or tissue-specific transcriptional networks. PGC-
1o binding controls gene transcription by compartmentalizing
multi-protein complex within a transcriptionally active liquid-
like nuclear condensate (59).

Med15, one of the Mediator complex subunits that plays a
major role in transcriptional activation, forms nuclear conden-
sates that can promote enhancer-promoter interaction and gene
activation within the mammalian cells. Both glutamine-rich
intrinsically disordered regions and short downstream hydro-
phobic motifs are required to form Med15 nuclear conden-
sates, and both regions contribute to intracellular phase separa-
tion to assemble transcription coactivator condensates in the
nucleus (60).

Heterogeneous nuclear ribonucleoproteins (NRNPs) are com-
plexes of RNA and RNA-binding protein (RBP) in the nucleus,
and they regulate major affairs of RNA biogenesis. hnRNPHT1,
one of the hRNP proteins, has two low-complexity (LC) do-
mains, LC1, and LC2. The LC1 domain can form liquid droplets
or amyloid-like fibrils through phase separation. This promotes
the interaction between hnRNPH1 and other RBPs and plays a
role in regulating splicing. In contrast, the LC2 domain did not
induce phase separation but was associated with the tran-
scription activation of hnRNPH1 when bound to the DNA
binding domain (61).

The transcription apparatus assembles at the super-enhancers
through LLPS to form transcriptional condensates. Super-en-
hancers, the high-density cluster of enhancers, regulate tran-
scription at the promoters. The fate of transcriptional conden-
sates depends on the amount of RNA produced at each stage
of transcription. CTCF, CCCTC-binding factor, organizes mam-
malian genomes into 3D chromatin loop structures. These
structures help the assembly of the transcription apparatus at
specific sequences (YSPTSPS) to regulate the eukaryotes gene
expression (62).

Although the DNA organization of the nuclear genomes has
been studied extensively and the role of phase separation
therein is being revealed, how the mitochondrial genome
assemblies and functions remain unclear. One of the recent
works compiled mitochondrial nucleic acids through in vitro
reconstitution and revealed that mitochondrial transcription
factor A (TFAM) goes through phase separation with mito-
chondrial DNA (mtDNA) to induce nucleic acid self-assembly.
Furthermore, nucleoid droplet production promotes the recruit-
ment of transcription machinery through co-phase separation
that facilitates mtDNA transcription (63).

Molecular aspects of the biomolecular condensates

For a fuller understanding of biomolecular LLPS, we need to
know how biomolecular LLPS works at the molecular level.
Physical and chemical analysis for a controlled experiment in
silico and in vitro is useful to dissect molecular principles. In
this section, we list a few recent works that systematically
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study the molecular aspects of the biomolecular LLPS.

TDP-43 can be condensed by homomeric interactions with
the helices at the C-terminal domain (CTD). Recently, phase
separation of TDP-43 has been investigated in vitro, using CTD
sequence variants. The mutants showed weaker binding affinity
to another binding domain, while maintaining the binding and
regulation of other RNAs. It was suggested that the homomeric
interaction of the proteins selectively promotes condensation
on the molecular scale (64).

a-synuclein undergoes LLPS in the presence of high protein
concentrations (= 200 uM) and salts. The formation of amy-
loid fibrils through LLPS and subsequent liquid-solid phase
transition was studied in vitro by controlling various experi-
mental parameters, such as salt, protein concentrations, pH,
surface, and polyvalent cations. N-terminal acetylation was
shown to increase the critical concentration of phase sepa-
ration and modulate the kinetics (65).

FUS proteins, one of the pathological proteins of amyo-
trophic lateral sclerosis (ALS), can specifically recognize and
bind to G-quadruplex (G4)-DNA/RNAs. The interaction between
FUS and G4-RNA can induce LLPS and subsequent liquid-
to-solid transition of FUS. Ishiguro et al. found that ALS-linked
FUS mutations lose the binding affinity to G4-RNA and show
different fibrillation behaviors (66).

Equilibrium thermodynamics predicts that all similar bio-
molecular condensates will eventually merge into one single
large droplet. However, we cannot observe this in our labora-
tories. This could be attributed to a longer timescale of mer-
ging than the experimental timescale, but there have been
other proposals (67). Recently, it has been shown that cells use
Pickering emulsions to maintain the average size of P granules.
In the Pickering emulsions, solid particles can be adsorbed on
the interface of water droplets, and this can prevent roughe-
ning of the emulsifier. Similarly, the dynamics of the P gra-
nules are regulated by nano-sized protein clusters adsorbed on
the surface of the condensate (68).

The dense networks of chromatin around nuclear biomole-
cular condensates can suppress the growth of the condensates.
In a recent in silico study, the dynamic process of phase
separation promoting nucleolus formation in the existence of
chromatin networks was modelled. The interactions between
nucleoli and chromatin promote the coarsening of droplets
due to coupled movements of the droplets and chromatin
networks but hinder their coarsening (69).

Artificial biomolecular condensates

The biggest challenges in studying in vivo phase separation are
the complexity and dynamic nature of the intracellular environ-
ment. One way to address these challenges is to use the
artificial biomolecular condensate model and try to predict
molecular interaction with the help of the polymer physics
theories about LLPS. Most of these models have more specific,
stable, and simple configurations than their in vivo counter-
parts, and they can be designed to reproduce phase behaviors
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in a more predictable way, which will help us dissect the
effects of different factors systematically.

In a recent study, a new type of short peptide derivative that
induces phase separation has been developed. The peptide
consists of phenylalanine dipeptides connected by hydrophilic
spacers. This spacer’s disulphide binding allows dynamic control
of the assembly through redox chemistry. In addition, they
could functionalize the coacervates as a catalyst for aldol and
hydrazone formation reaction (70).

Another study showed that side-chain amino acid-functiona-
lized o-helical homo polypeptides can form droplet phases in
aqueous media through a high degree of side-chain conforma-
tional disorder and hydration around the ordered backbone (71).

A DNA nano-star, the multivalent DNA assembly, was de-
signed to study the relationship between intermolecular inter-
actions and phase behaviour in biomolecular LLPS. The struc-
tural flexibility of the nano-stars affected attractive interactions
between the sticky ends. It led to condensation and as a result,
the phase diagram was highly modulated (72).

Sato and Takinoue used DNA nanostructures to induce
lateral LLPS. If the DNA nanostructures are introduced to the
oil-water system, the nanostructures localize at the oil-water
interface. Depending on the DNA sequences, they could
induce different patterns of two-dimensional phase separation.
The phase separation of DNA nanostructures led to the for-
mation of hydrogels (73).

LLPS and diseases

LLPS plays a significant role in many body processes. One of
its implications is that the malfunction of LLPS can lead to a
lethal disease. Particularly, the interplay between LLPS and
fibrillation of pathological proteins for neurodegenerative dis-
eases has attracted a lot of interest (16). Our understanding of
the interplay may provide an insight into a new cure for neuro-
degenerative diseases, which are considered almost incurable
for now.

In one of the recent studies, it was shown that disease-
associated stop codon mutation of the prion protein (PrP) at
tyrosine 145 (Y145Stop) produces a high disordered N-termi-
nal IDR, and the high positive charge of this IDR sequence
promotes intermolecular interactions, resulting in LLPS. Promoted
LLPS is predicted to cause disease by promoting protein fib-
rosis (74).

Cancer cells can utilize LLPS for its efficient function. They
increase glycogen storage and cell turnover by lowering the
regulation of glucose-6-phosphatase (G6PCs), which catalyzes
glycogenolysis, to enhance survival. Amassed glycogen experi-
ences a phase separation process to inhibit Hippo signaling,
and glycogen phase separation triggers the assembly of the
Laforin-Mst1/2 complex in the liquid droplets. By inactivating
Mst1/2, Yap is activated for cell survival and growth. This
blocks Hippo signaling and accelerates the development of
liver tumors (75).
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CONCLUSIONS

This review illustrates our current knowledge on how bio-
molecular LLPS works in vitro and in vivo. We highlight the
importance and relevance of the LLPS concept in the for-
mation of biomolecular condensates, and their role in various
biological processes. We also take a glimpse of how we can
design artificial LLPS systems. The recent adaptation of the
concept of LLPS in biology has revealed many important cel-
lular mechanisms. We are beginning to understand that this
phenomenon plays an essential role in physiology and disease.

Although the experimental and computational data on speci-
fic LLPS systems have been rapidly accumulated, our under-
standing is yet far from complete. For example, it is still chal-
lenging to predict the in vitro phase behavior of a specific IDP
purely based on its sequence. The role of LLPS in gelation,
glass transition, and fibrillation is widely unexplored. The cel-
lular environment is filled with numerous molecules of various
types, whose actions and interactions are far from equilibrium.
How do crowding, heterogeneity and out-of-equilibrium thermo-
dynamics change biomolecular phase behaviors in a cell? This
question may address the similarities and differences between
in vitro and in cellulo environments. There also remain un-
charted domains of our knowledge on the biological and pa-
thological consequences of LLPS or other phase behaviors of
biomolecules. We anticipate that the next decade will witness
a giant leap in the field of biomolecular LLPS, which will lead
to our fuller understanding on living systems and its wider
application to biomedical treatments.

ACKNOWLEDGEMENTS

We appreciate the constructive comments from two anonymous
reviewers. This work was supported by the National Research
Foundation of Korea (NRF) grant funded by the Korea govern-
ment (MSIT) (No. 2021R1C1C1010943).

CONEFLICTS OF INTEREST

The authors have no conflicting interests.

REFERENCES

1. Harmon TS, Holehouse AS, Rosen MK and Pappu RV
(2017) Intrinsically disordered linkers determine the inter-
play between phase separation and gelation in multivalent
proteins. eLife 6, €30294

2. Shin Y and Brangwynne CP (2017) Liquid phase conden-
sation in cell physiology and disease. Science 357, eaaf4382

3. Ryu JK, Hwang DE and Choi JM (2021) Current under-
standing of molecular phase separation in chromosomes.
Int ) Mol Sci 22, 10736

4, Banani SF, Rice AM, Peeples WB et al (2016) Compo-
sitional control of phase-separated cellular bodies. Cell
166, 651-663

BMB Reports

367



Biomolecular phase separation
Chan-Geun Kim, et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

. Feric M, Vaidya N, Harmon TS et al (2016) Coexisting

liquid phases underlie nucleolar subcompartments. Cell
165, 1686-1697

. Banjade S and Rosen MK (2014) Phase transitions of

multivalent proteins can promote clustering of membrane
receptors. elife 3, e04123

. Kroschwald S and Alberti S (2017) Gel or Die: phase

separation as a survival strategy. Cell 168, 947-948

. Riback JA, Katanski CD, Kear-Scott JL et al (2017)

Stress-triggered phase separation is an adaptive, evolu-
tionarily tuned response. Cell 168, 1028-1040.e1019

. Molliex A, Temirov J, Lee ] et al (2015) Phase separation

by low complexity domains promotes stress granule assem-
bly and drives pathological fibrillization. Cell 163, 123-
133

Sheu-Gruttadauria ] and MacRae 1) (2018) Phase transi-
tions in the assembly and function of human miRISC. Cell
173, 946-957.e916

Xiao Q, McAtee CK and Su X (2022) Phase separation in
immune signalling. Nat Rev Immunol 22, 188-199
Wippich F, Bodenmiller B, Trajkovska Maria G, Wanka S,
Aebersold R and Pelkmans L (2013) Dual specificity
kinase dyrk3 couples stress granule condensation/ dissolu-
tion to mTORCT1 signaling. Cell 152, 791-805

Fujioka Y, Alam JM, Noshiro D et al (2020) Phase
separation organizes the site of autophagosome formation.
Nature 578, 301-305

Nicolas E, Parisot P, Pinto-Monteiro C, de Walque R, De
Vleeschouwer C and Lafontaine DLJ (2016) Involvement
of human ribosomal proteins in nucleolar structure and
p53-dependent nucleolar stress. Nat Commun 7, 11390
Cho WK, Spille JH, Hecht M et al (2018) Mediator and
RNA polymerase 1l clusters associate in transcription-
dependent condensates. Science 361, 412-415

Boyko S and Surewicz WK (2022) Tau liquid-liquid phase
separation in neurodegenerative diseases. Trends Cell Biol
32, 611-623

Wang B, Zhang L, Dai T et al (2021) Liquid-liquid phase
separation in human health and diseases. Signal Transduct
Target Ther 6, 290

Alberti S and Dormann D (2019) Liquid-liquid phase
separation in disease. Ann Rev Genet 53, 171-194
Brangwynne Clifford P, Tompa P and Pappu Rohit V
(2015) Polymer physics of intracellular phase transitions.
Nat Phys 11, 899-904

Flory P} (1942) Thermodynamics of high polymer solutions.
J Chem Phys 10, 51-61

Hyman AA, Weber CA and Julicher F (2014) Liquid-
liquid phase separation in biology. Annu Rev Cell Dev
Biol 30, 39-58

Dolgin E (2018) What lava lamps and vinaigrette can
teach us about cell biology. Nature 555, 300-303

Martin EW, Holehouse AS, Peran | et al (2020) Valence
and patterning of aromatic residues determine the phase
behavior of prion-like domains. Science 367, 694-699
Wang J, Choi JM, Holehouse AS et al (2018) A molecular
grammar governing the driving forces for phase separation
of prion-like RNA binding proteins. Cell 174, 688-699.
e616

Rubinstein M and Semenov AN (1998) Thermoreversible

368 BMB Reports

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

gelation in solutions of associating polymers. 2. Linear
dynamics. Macromolecules 31, 1386-1397

Choi J-M, Hyman AA and Pappu RV (2020) Generalized
models for bond percolation transitions of associative
polymers. Phys Rev E 102, 042403

Huggins ML (1942) Theory of solutions of high polymers1.
J Am Chem Soc 64, 1712-1719

Banani SF, Lee HO, Hyman AA and Rosen MK (2017)
Biomolecular condensates: organizers of cellular biochem-
istry. Nat Rev Mol Cell Biol 18, 285-298

Choi J-M, Holehouse AS and Pappu RV (2020) Physical
principles underlying the complex biology of intracellular
phase transitions. Annu Rev Biophys 49, 107-133

Jia P, Li X, Wang X et al (2021) ZMYND8 mediated liquid
condensates spatiotemporally decommission the latent super-
enhancers during macrophage polarization. Nat Commun
12,6535

Zhang H, Ji X, Li P et al (2020) Liquid-liquid phase
separation in biology: mechanisms, physiological functions
and human diseases. Sci China Life Sci 63, 953-985
Paloni M, Bailly R, Ciandrini L and Barducci A (2020)
Unraveling molecular interactions in liquid-liquid phase
separation of disordered proteins by atomistic simula-
tions. ] Phys Chem B 124, 9009-9016

Bremer A, Farag M, Borcherds WM et al (2022) Deci-
phering how naturally occurring sequence features impact
the phase behaviours of disordered prion-like domains.
Nat Chem 14, 196-207

Buchan JR and Parker R (2009) Eukaryotic stress granules:
the ins and outs of translation. Mol Cell 36, 932-941

Fong K, Li Y, Wang W et al (2013) Whole-genome
screening identifies proteins localized to distinct nuclear
bodies. J Cell Biol 203, 149-164

Song D, Jo Y, Choi JM and Jung Y (2020) Client proximity
enhancement inside cellular membrane-less compartments
governed by client-compartment interactions. Nat Commun
11,1-13

Ruff KM, Dar F and Pappu RV (2021) Ligand effects on
phase separation of multivalent macromolecules. Proc
Natl Acad Sci US A 118, 10, e2017184118

Rhine K, Vidaurre V and Myong S (2020) RNA droplets.
Annu Rev Biophys 49, 247-265

Roden C and Gladfelter AS (2021) RNA contributions to
the form and function of biomolecular condensates. Nat
Rev Mol Cell Biol 22, 183-195

Wei MT, Elbaum-Garfinkle S, Holehouse AS et al (2017)
Phase behaviour of disordered proteins underlying low
density and high permeability of liquid organelles. Nat
Chem 9, 1118-1125

Le Vay K, Song EY, Ghosh B, Tang TYD and Mutschler H
(2021) Enhanced ribozyme-catalyzed recombination and
oligonucleotide assembly in peptide-RNA condensates.
Angew Chem Int Ed 60, 26096-26104

Grese ZR, Bastos AC, Mamede LD, French RL, Miller TM
and Ayala YM (2021) Specific RNA interactions promote
TDP-43 multivalent phase separation and maintain liquid
properties. EMBO Rep 22, 53632

Shao W, Bi X, Pan Y et al (2022) Phase separation of
RNA-binding protein promotes polymerase binding and
transcription. Nat Chem Biol 18, 70-80

http://ombreports.org



44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Li P, Banjade S, Cheng HC et al (2012) Phase transitions
in the assembly of multivalent signalling proteins. Nature
483, 336-340

Azaldegui CA, Vecchiarelli AG and Biteen JS (2021) The
emergence of phase separation as an organizing principle
in bacteria. Biophys ] 120, 1123-1138

Fritsch AW, Diaz-Delgadillo AF, Adame-Arana O et al
(2021) Local thermodynamics govern formation and
dissolution of Caenorhabditis elegans P granule conden-
sates. Proc Natl Acad Sci US A 118, €2102772118

Hong K, Song D and Jung Y (2020) Behavior control of
membrane-less protein liquid condensates with metal ion-
induced phase separation. Nat Commun 11, 5554
Zbinden A, Pérez-Berlanga M, De Rossi P and Polyme-
nidou M (2020) Phase separation and neurodegenerative
diseases: a disturbance in the force. Dev Cell 55, 45-68
Wang B, Zhang L, Dai T et al (2021) Liquid-liquid phase
separation in human health and diseases. Signal Trans-
duct Target Ther 6, 290-290

Lednev IK (2014) Amyloid fibrils: the eighth wonder of
the world in protein folding and aggregation. Biophys J
106, 1433-1435

Malki A, Teulon J-M, Camacho-Zarco AR et al (2022)
Intrinsically disordered tardigrade proteins self-assemble
into fibrous gels in response to environmental stress.
Angew Chem Int Ed 61, €202109961

Shen C, Li R, Negro R et al (2021) Phase separation drives
RNA virus-induced activation of the NLRP6 inflamma-
some. Cell 184, 5759-5774.e5720

Bergeron-Sandoval LP, Kumar S, Heris HK et al (2021)
Endocytic proteins with prion-like domains form viscoel-
astic condensates that enable membrane remodeling. Proc
Natl Acad Sci US A 118, €2113789118

Zhu P, Lister C and Dean C (2021) Cold-induced
Arabidopsis FRIGIDA nuclear condensates for FLC
repression. Nature 599, 657-661

Sun M, Jia M, Ren H et al (2021) NuMA regulates mitotic
spindle assembly, structural dynamics and function via
phase separation. Nat Commun 12, 7157

Babl L, Giacomelli G, Ramm B, Gelmroth AK, Bramkamp
M and Schwille P (2022) CTP-controlled liquid-liquid
phase separation of ParB. ] Mol Biol 434, 167401

Hnisz D, Shrinivas K, Young RA, Chakraborty AK and
Sharp PA (2017) A phase separation model for transcrip-
tional control. Cell 169, 13-23

Palacio M and Taatjes D) (2022) Merging established
mechanisms with new insights: condensates, hubs, and
the regulation of rna polymerase Il transcription. ] Mol
Biol 434, 167216

Pérez-Schindler J, Kohl B, Schneider-Heieck K et al (2021)
RNA-bound PGC-1au controls gene expression in liquid-
like nuclear condensates. Proc Natl Acad Sci U S A 118,
e€2105951118

Shi Y, Chen J, Zeng W) et al (2021) Formation of nuclear

http://bmbreports.org

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Biomolecular phase separation
Chan-Geun Kim, et al.

condensates by the mediator complex subunit Med15 in
mammalian cells. BMC Biol 19, 245

Kim GH and Kwon | (2021) Distinct roles of hnRNPH1
low-complexity domains in splicing and transcription.
Proc Natl Acad Sci U S A 118, €2109668118

Lee R, Kang MK, Kim Y] et al (2022) CTCF-mediated
chromatin looping provides a topological framework for
the formation of phase-separated transcriptional conden-
sates. Nucleic Acid Res 50, 207-226

Long Q, Zhou Y, Wu H et al (2021) Phase separation
drives the self-assembly of mitochondrial nucleoids for
transcriptional modulation. Nat Struct Mol Biol 28, 900-
908

Hallegger M, Chakrabarti AM, Lee FC et al (2021) TDP-43
condensation properties specify its RNA-binding and
regulatory repertoire. Cell 184, 4680-4696. 4622

Sawner AS, Ray S, Yadav P et al (2021) Modulating
o-synuclein liquid-liquid phase separation. Biochemistry
60, 3676-3696

Ishiguro A, Lu J, Ozawa D, Nagai Y and Ishihama A
(2021) ALS-linked FUS mutations dysregulate G-quadruplex-
dependent liquid-liquid phase separation and liquid-to-
solid transition. J Biol Chem 297, 101284

Waurtz JD and Lee CF (2018) Chemical-reaction-controlled
phase separated drops: formation, size selection, and
coarsening. Phys Rev Lett 120, 078102

Folkmann AW, Putnam A, Lee CF and Seydoux G (2021)
Regulation of biomolecular condensates by interfacial
protein clusters. Science 373, 1218-1224

Qi Y and Zhang B (2021) Chromatin network retards
nucleoli coalescence. Nat Commun 12, 6824

Abbas M, Lipinski WP, Nakashima KK, Huck WTS and
Spruijt E (2021) A short peptide synthon for liquid-liquid
phase separation. Nat Chem 13, 1046-1054

Scott WA, Gharakhanian EG, Bell AG et al (2021) Active
controlled and tunable coacervation using side-chain
functional or-helical homopolypeptides. ] Am Chem Soc
143, 18196-18203

Lee T, Do S, Lee JG, Kim DN and Shin Y (2021) The
flexibility-based modulation of DNA nanostar phase separa-
tion. Nanoscale 13, 17638-17647

Sato Y and Takinoue M (2022) Capsule-like DNA
hydrogels with patterns formed by lateral phase separa-
tion of DNA nanostructures. ] Am Chem Soc Au 2, 159-
168

Agarwal A, Rai SK, Avni A and Mukhopadhyay S (2021)
An intrinsically disordered pathological prion variant
Y145Stop converts into self-seeding amyloids via liquid-
liquid phase separation. Proc Natl Acad Sci U S A 118,
2100968118

Liu Q, Li J, Zhang W et al (2021) Glycogen accumulation
and phase separation drives liver tumor initiation. Cell
184, 5559-5576.e5519

BMB Reports 369




<<
  /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


