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Background

Human leukocyte antigen (HLA) molecules are cell-bound but can be identified in a solu-
ble form. These soluble HLA (sHLA) molecules have an immunomodulatory function.
We investigated whether natural sHLA in donor serum can neutralize donor-specific HLA
alloantibodies (DSAs) in recipient serum.

Methods

Neutralizing effects of donor serum on DSAs in recipient serum were measured using
inhibition assay principle of flow cytometric crossmatch (FCXM), performed using sera
from 143 kidney transplant recipients and their donors. The adding of donor serum to
recipient serum yielded lower mean fluorescence intensity (MFI) ratios (test/control) than
when diluent was added [Roswell Park Memorial Institute (RPMI) or third-party serum],
which was presumed to be caused by the neutralizing effects of sHLA.

Results

In the recipient group with class | DSAs alone (N=14), donor serum addition to recipient
serum resulted in lower T cell MFI ratios [2.25 (1.31-32.51)] than those observed on RPMI
addition [3.04 (1.33-125.39), £<0.05]. In the recipient group with class Il DSAs alone
(N=27), donor serum addition showed no significant difference in B cell MFI ratios [5.03
(1.41-103.53)] compared to diluent addition: RPMI [4.50 (1.34-145.98)] or third-party
serum [5.08 (1.44-138.47)], P> 0.05 for both.

Conclusion

Using inhibition FCXM, we verified that natural sHLA class | in donor serum neutralizes
DSAs in recipient serum. However, no neutralizing effects of sHLA class Il were revealed
in this study. These potentially beneficial effects of sHLA infused via blood-derived prod-
ucts should be considered when desensitizing highly HLA-sensitized patients.

Key Words  Soluble HLA, Donor-specific HLA alloantibody, Neutralization, Flow

cytometric crossmatch

INTRODUCTION

and 1.53+2.44 mg/L for sHLA class II (sHLA-II) [3]. Some
individuals have substantially higher concentrations of
sHLA-I than others, dividing the general population into

Human leukocyte antigen (HLA) molecules are not only
cell-bound, but they can also be identified in a soluble form
[1]. These soluble HLA (sHLA) molecules are known to have
an immunomodulatory function [2].

Stable concentrations of sHLA class I (sHLA-I) molecules
circulate in all individuals. The sHLA levels in human plasma,
measured using enzyme-linked immunosorbent assay
(ELISA), have been reported as 1.01+0.72 mg/L for sHLA-I

high and low sHLA-I groups; HLA-A23 and HLA-A24 (A9)
are associated with higher serum concentrations of sHLA-I
[4].

Donor-specific HLA alloantibodies (DSAs) play an im-
portant role in graft rejection after solid organ transplantation.
In cord blood or hematopoietic stem cell transplantation,
the presence of DSAs is also significantly associated with
engraftment failure [5, 6].
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(@) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



92

Dong I1 Won, et al.

Since van Rood er al [7] reported anti-HLA-A2 inhibitor
in normal human serum using the complement-dependent
cytotoxicity (CDC) assay, the presence and possible role of
sHLA have been investigated in vitro in several studies,
which revealed the following: 1) DSAs are inhibited by
sHLA-I and sHLA-II purified from platelets and spleen lym-
phocytes, which was proven using both flow cytometric
crossmatch (FCXM) and CDC crossmatch [8]; 2) blood com-
ponents with high sHLA-I levels play immunoregulatory
roles in vitro as in allogeneic mixed lymphocyte responses
and antigen-specific cytotoxic T cell activity [9]; and 3) intra-
venous immunoglobulin (IVIG) preparations in vitro could
inhibit positive CDC crossmatch [10]. However, it has not
yet been demonstrated, using an FCXM method, whether
natural sHLA in donor serum neutralizes DSAs in recipient
serum.

In this study, we intended to demonstrate the neutralizing
capacity of natural sHLA circulating in donor peripheral
blood. Such demonstration would facilitate research using
natural sHLA as a therapeutic desensitizing agent in donor
plasma or in IVIG preparations.

MATERIALS AND METHODS

Donor lymphocytes and recipient sera

This study was conducted using 149 HLA crossmatches
for kidney transplantation at Kyungpook National University
Hospital (Daegu, Republic of Korea) (Table 1). Multiparas
were selected as recipients, and previous sensitizers of the
recipients (husbands, sons, or daughters) were selected as
potential donors who had sensitized the recipients during
their pregnancies. In this report, these donors are called
“previous sensitizers,” and where donors had not been asso-
ciated with the participating recipients via any previous sen-
sitizing events, such as pregnancy, transfusion, or trans-
plantation, they are called “non-sensitizers,” and these donors
were selected as negative controls (N=6).

Whole blood for FCXM was requested by physicians for
kidney transplantation, and was collected in plain and hep-
arin tubes from 149 pairs of recipients and their potential
donors after informed consents were obtained. Negative con-
trol or third-party sera were obtained from non-transfused

healthy blood group AB males. Only discarded samples re-
maining after conventional FCXM were obtained and used
for our study. The samples were anonymized before the
data were analyzed. Our study was approved by the Institu-
tional Review Board of our hospital.

Laboratory procedures

Conventional FCXM

Preparation of donor Iymphocytes: Heparin whole blood
was obtained from the potential kidney donors. Density gra-
dient centrifugation was used to separate mononuclear cells
from whole blood followed by washing (x3) with Roswell
Park Memorial Institute (RPMI) medium via centrifugation
at 200 xg for 6 min. Cell pellets were resuspended and treated
finally with 1.0 mg/mL of pronase at 37°C for 30 min, fol-
lowed by another washing step (x1).

Incubation and staining: Donor cells (~ 60,000 per tube)
were resuspended in 5 mL polystyrene tubes and incubated
with 100 pL of recipient serum with agitation at 25°C for
30 min, followed by four washes with 3 mL of RPMI (x4).
For the negative control tubes, the recipient serum was re-
placed with the negative control serum. Lymphocytes were
stained with 20 pL (at a 1:40 dilution) of Fcy-specific fluo-
rescein isothiocyanate (FITC)-conjugated goat F(ab)2 an-
ti-human IgG (Jackson Immunoresearch Laboratories, Inc.,
West Grove, PA, USA), 20 pL of pre-titered phycoerythrin
(PE)-conjugated anti-CD19 (BD Biosciences, San Jose, CA,
USA), and peridinin chlorophyll protein complex (PerCP)-
conjugated anti-CD3 (BD Biosciences) in the dark at 4°C
for 30 min. The cells were then washed (x1), resuspended
following the addition of 50 pL of RPMI, and prepared for
flow cytometry data acquisition.

Flow cytometry: A three-color flow cytometry was per-
formed on a FACSCalibur flow cytometer with CELLQuest
(version 7.5) software (all from BD Biosciences). A minimum
of 5,000 B cell events were acquired per tube. Lymphocytes
were gated on a forward scatter (FSC)/side scatter (SSC)
plot (Fig. 1). T and B cells were gated on a CD19-PE/
CD3-PerCP plot of the gated lymphocytes. The mean fluo-
rescence intensity (MFI) value was obtained as the geo-
metrical mean from the peak on the IgG-FITC histogram
of the gated T cells or B cells. The MFI ratio for T cells
or B cells was then calculated using the formula below.

Table 1. Demographics of recipient/donor pairs for kidney transplantation enrolled in this study.

Recipient/donor Parity/relation N Sex (M:F) Mean age, yr (range)

Sensitization pairs” Recipients Multipara 143 0:143 54 (34-80)
Previous sensitizers Daughter 29 0:29 31 (16-46)

Son 39 39:0 27 (14-44)

Husband 75 75:0 56 (33-80)

Total 143 114:29 44 (14-80)

Non-sensitization pairs Recipients 6 2:4 45 (28-56)
Non-sensitizer 6 3:3 44 (34-55)

943 ABO-incompatible cases and 100 ABO-compatible cases.
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Fig. 2. Preparations of “diluted” or
“mixed” serum and paired com-
parisons among them. Recipient
serum was mixed with an equal
volume of donor serum (mixed
serum) and incubated at 25°C for
30 min. For comparison with mixed
Third-party . ¢ serum, the recipient serum was
serum diluted with an equal volume of

diluent, either RPMI or third-party

Y 4 Y Y 4 Y serum (diluted serum). The green
Y Y symbols resembling an uppercase
letter Y represent antibodies, and

7 * 7 * the small round or triangular

symbols represent sHLA. In the

Recipient Recipient mixed serum, the sHLA (green
serum serum round dots) from a donor (previous
sensitizer) can neutralize donor-

Diluted serum 2 Mixed serum specific antibodies (green “Y”) in

recipient serum.

MFI ratio=MFI of a test tube/MFI of the negative control Inhibition FCXM

tube

Principle: The neutralizing effects of donor serum on DSAs
in recipient serum were measured based on the inhibition

The cutoff value of this MFI ratio used to differentiate  assay principle of FCXM. Recipient serum was mixed with
between positive and negative was 2.0 for both T and B an equal volume of donor serum (“mixed” serum) and in-

cells.

cubated at 25°C for 30 min to show the neutralizing effects
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(Fig. 2). For comparison with the mixed serum, the recipient
serum was diluted with an equal volume of diluent, either
RPMI or third-party serum (“diluted” serum). All the other
assay procedures of the inhibition FCXM were the same
as those of the conventional FCXM, with the exception of
the recipient serum in the test tubes, which was replaced
with mixed or diluted serum.

Interpretation: T cell FCXM can detect class I DSAs only,
while B cell FCXM can detect class I or class II DSAs. Matrix
effects can result from decreased non-specific binding of
immunoglobulins to Fc receptors on lymphocytes due to
decreased immunoglobulin concentration in the diluted
serum. Third-party serum is able to exert neutralizing effects
when the serum incidentally has the sHLA that is targeted
by the recipient DSAs.

The MFI ratios of the mixed sera (recipient+donor) were
compared to those of the diluted sera (with either RPMI
or third-party serum) (Fig. 3). Lower MFI ratios of the mixed
sera relative to the diluted sera suggest that the neutralizing
effects of the sHLA were superior to the matrix effects.
In addition, lower MFI ratios of the diluted sera relative

eutralizing
ffects

.1 |
k.uﬁm

effects

200 £
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£
>
o
© g0+
40 + ixed | | Diluted
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0 T |K T 1
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Anti-IlgG FITC

Fig. 3. Representative diagram of neutralizing effects superior to matrix
effects on the anti-1gG histogram of gated T cells in FCXM. T cell peaks
are shown for mixed serum (donor+recipient), diluted serum (with
either RPMI or third-party group AB serum), and neat serum. The peak
for the neat serum in conventional FCXM appears in the right-most
position, reflecting its original DSA level. In the diluted serum, the
dilution and matrix effects are owing to the decreased DSA and
immunoglobulin concentrations, respectively. Neutralizing effects in
the mixed serum are evident only when they surpass the matrix effects
in the corresponding diluted serum (MFI, diluted > mixed). In contrast,
when there are no neutralizing effects, only matrix effects are apparent
(MFI, mixed > diluted).

Abbreviations: DSA, donor-specific HLA alloantibody; FITC, fluorescein
isothiocyanate; MFI, mean fluorescence intensity; sHLA, soluble
human leukocyte antigen.

to the mixed sera suggest that the matrix effects were superior
to the neutralizing effects.

Statistical analysis

Statistical analyses were performed using SPSS Statistics,
version 23 (IBM Corp., Armonk, NY, USA). Comparisons
between the two groups were performed using the Wilcoxon
signed-rank test. Statistical significance was defined as a
P-value <0.05. Results are expressed as meansstandard devi-
ation and median (range) of the data.

RESULTS

Conventional FCXM

In the conventional FCXM between multiparous recipients
and previous sensitizers, the positivity rate was 51.7%
(74/143) (Table 2). The criteria used to differentiate DSAs
between class I and class II are also summarized in Table 2.

Neutralizing effects of donor serum

We initially considered the dilution effects of the recipient
sera with RPMI (Fig. 4). The majority of the MFI ratios
of the diluted sera in the inhibition FCXM were lower than
those of the neat sera in the conventional FCXM. Generally,
MFI values linearly reflected the DSA levels in recipient
sera. When the MFI ratios of neat sera were more than
10 or less than 2, the dilution effects were not apparent.
This may be because the relationship between the MFI ratio
and the corresponding DSA level is not linear within these
ranges.

To avoid confusion caused by dilution effects, the mixed
sera (recipient+donor) were compared only to the diluted
sera (with RPMI or third-party serum). The inhibition FCXM
experiments for verifying the neutralizing effects of a pre-
vious sensitizer’s serum are summarized in Fig. 5 and Table 3.

1. Negative FCXM with non-sensitizers or previous sensi-
tizers as donors: The sera of non-sensitizers (N=6) did not
show any neutralizing effects. In negative FCXM, even with

Table 2. Conventional FCXM results with neat sera from multiparous
recipients against T cells or B cells from previous sensitizers, and
criteria to differentiate the DSAs between class I and class II.

FCXM Criteria using MFI ratios
N (%)
Determination T cell B cell Bzl
T cell
Negative DSA 69 (48.3) <2.0 <2.0
Positive DSA 74 (51.7)
Class I alone 14 (9.8) >2.0 >2.0 <2.0
Class Il alone 27 (18.9) <2.0 >2.0
Class I and Il 33 (23.1) >2.0 >2.0 >2.0
Total 143 (100)

Abbreviations: DSA, donor-specific HLA alloantibody; FCXM, flow
cytometric crossmatch; MFI, mean fluorescence intensity.

Blood Res 2020;55:91-98.
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Fig. 5. The neutralizing effects of donor sera compared to third-party sera as diluents in inhibition FCXM. When the neutralizing effects of the sera
of previous sensitizers are evident, their MFI ratios should be less than those generated by the sera diluted with third-party sera and thus should
be plotted under the diagonal line, y=x. In the group with both class I and class Il DSAs (N=33), neutralizing effects were evident in both T cell and
B cell FCXM. In the group with any positive DSAs (class | or class Il DSAs, N=74), neutralizing effects were evident in the B cell FCXM only.
Abbreviations: DSA, donor-specific HLA alloantibody; FCXM, flow cytometric crossmatch; MFI, mean fluorescence intensity.

previous sensitizers as donors (N=69), matrix effects of RPMI
were apparent in both T cell and B cell FCXM.

2. Matrix effects in any positive FCXM (T cell or B cell)
with previous sensitizers as donors (N=74): Matrix effects
of RPMI were evident in the B cell FCXM with class I
DSAs alone (N=14), and in the T cell FCXM with any positive
DSA (class I or class II, N=74). Matrix effects of third-party
sera were shown in the T cell FCXM with class II DSAs
alone (N=27), in the T cell FCXM with any positive DSA
(class I or class II, N=74), and in the B cell FCXM for total
previous sensitizers (N=143).

3. Neutralizing effects in any positive FCXM (T cell or
B cell) with previous sensitizers as donors (N=74): In the
group with class I DSAs alone (N=14), neutralizing effects

were evident in the T cell FCXM compared to the sera
diluted with RPMI. In the group with class II DSAs alone
(N=27), no neutralizing effects were seen in the B cell FCXM.
In the group with both class I and class II DSAs (N=33),
neutralizing effects were apparent in both FCXMs (T cell
and B cell) regardless of diluents (RPMI or third-party se-
rum). In the group with any positive DSA (class I or class
II DSAs, N=74), neutralizing effects were evident in the
B cell FCXM only, regardless of the diluent (RPMI or
third-party serum). Overall, the neutralizing effects of sHLA
in the serum of a previous sensitizer on DSAs in a recipient
serum were confirmed for sHLA-I but not for sHLA-IL

bloodresearch.orkr
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Table 3. Comparison of MFI ratios between mixed serum and diluted serum in inhibition FCXM, Wilcoxon signed-rank test.

T cell MFI ratio, mean=SD, median (range) B cell MFI ratio, mean+SD, median (range)

Inhibition FCXM Inhibition FCXM

Conventional Conventional

Donor N Recipient serum diluted with ~ Mixed FCXM Recipient serum diluted with Mixed FCXM
hird serum re(c?s;tnt hird serum re(c?s;gnt
Third-part ipi Third-part ipi
RPMI Serupm Y (re§é|?1lgrr1)t+ serum) RPMI serupm y (re;ﬁgrrw)H cerum)
Previous sensitizer
Negative 69 0.97+0.09 1.01+0.11 1.03+0.15 1.05+0.20  0.96+0.13  1.09+0.18 1.10£0.21  1.14+0.30
DSA 0.98V" 1.00 1.03 1.00 0.95V 1.04 1.06 1.05
(0.66-1.25)  (0.79-1.50) (0.67-1.44)  (0.11-1.63) (0.73-1.37)  (0.79-1.95)  (0.81-1.93)  (0.75-2.20)
P<0.00005 P=0.0894 P<0.0000001 P=0.5757
DSA class | 14 15.13+33.76 6.93”=10.01 6.74+10.50 13.38+20.58 17.84+26.92 11.74+14.01 10.87+14.26 22.38=25.20
alone 3.04A 2.88 2.25 5.28 5.48V¥ 6.00 5.76 13.54
(1.33-125.39) (1.23-30.81) (1.31-32.51) (1.95-77.68)  (1.16-85.62) (1.23-49.33) (1.16-52.46) (1.61-94.26)
P<0.01 P=0.1671 P<0.05 P=0.0962
DSAclassll 27  1.07+0.18 1.07x0.17 1.14+025 1.24%027  18.99+33.19 18.94+32.01 16.56=24.90 26.10+36.15
alone 1.07 1.04V 1.06 1.16 4.50 5.08 5.03 8.14
(0.59-1.39)  (0.79-1.42) (0.54-1.67) (0.71-1.83)  (1.34-145.98) (1.44-138.47) (1.41-103.53) (2.06-144.92)
P=0.0652 P<0.05 P=0.5561 P=0.2276
Both DSA 33 4324578 413+5.61 3.60+4.53 6.38%9.06  21.40+29.51 20.57+28.98 18.88+26.14 32.39+40.12
classes 1.97A 1.96A 1.55 3.09 7.49A 7.16A 6.19 16.19
(class I and (0.99-24.77) (1.00-23.41) (1.01-18.10) (1.65-45.78)  (2.15-114.56) (1.60-114.28) (1.46-91.02) (3.74-173.15)
N P<0.00001  P<0.0005 P<0.0005  P<0.005
Any DSA 74  5.18%15.60 3.54+6.02 3.30£5.72 5.83+11.42 19.85%30.09 18.30+27.91 16.52+23.78 28.20+36.06
(class Ior Il) 1.40V 1.40A 1.46 1.99 6.17A 6.80A 5.60 12.09
(0.59-125.39) (0.79-30.81) (0.54-32.51) (0.71-77.68) (1.16-145.98) (1.23-138.47) (1.16-103.53) (1.61-173.15)
P<0.0001 P<0.05 P<0.0005  P<0.0005
Total 143 3.15+11.38 2.32+450 220+426 3.52+853  10.73+23.56 10.00+21.79 9.08+18.72 15.24+29.55
1.04 1.06 1.1 1.18 1.40 156V 1.60 2.1
(0.59-125.39) (0.79-30.81) (0.54-32.51) (0.11-77.68) (0.73-145.98) (0.79-138.47) (0.81-103.53) (0.10-173.15)
P=0.4435  P=0.2897 P=0.5126 P<0.001
Non-sensitizer 6  1.00+0.13  1.05+x0.08 1.03+0.13  1.14%0.25 1.62+0.78  1.79+0.75  1.71+0.78  1.14%0.19
0.99 1.03 1.00 1.01 1.68 1.72 1.65 113
(0.84-1.18)  (0.97-1.18) (0.90-1.18)  (0.95-1.59) (0.64-2.91)  (1.04-3.17)  (0.92-3.12)  (0.83-1.42)
P=0.1441  P=0.2785 P=0.2476 P=0.1411

“The symbols ¥and Aindicate a significantly decreased or increased median value, respectively, when the MFI ratios of diluted sera were
compared to those of mixed sera. "Bold fonts indicate the most efficient comparisons between the diluted serum and the mixed serum to reveal
neutralization effects with minimal matrix effects.

Abbreviations: DSA, donor-specific HLA alloantibody; MFI, mean fluorescence intensity; RPMI, Roswell Park Memorial Institute medium; SD,

standard deviation.

DISCUSSION

In this study, natural sHLA in donor serum was demon-
strated to neutralize DSAs in recipient serum. In particular,
the neutralizing effects were verified for sHLA-I but not
for sHLA-II, although it has been reported that both sHLA-I
and sHLA-II can be measured using ELISA [3]. However,
our finding is consistent with the previous observation that
plasma exchange with IVIG can eliminate class I DSAs more
easily than class II DSAs [11]. To the best of our knowledge,
this is the first report where FCXM has been used to demon-
strate the neutralizing effects of sHLA. These potentially
beneficial effects of sHLA infused via blood-derived products
should be considered for desensitization of highly HLA-sensi-
tized patients.

We considered that the most efficient way of revealing
neutralization effects of sHLA would be by comparing the
diluted serum with third-party serum (inducing minimal
matrix effects) and the mixed serum. Thus, attention was
given to the following five FCXM measurement conditions
in the current study: 1, 2) T cell and B cell FCXM for sera
with DSA class I alone; 3) B cell FCXM for sera with DSA
class II alone; and 4, 5) T cell and B cell FCXM for sera
with DSA of both classes. As expected, both the mean and
median values of MFI ratios for the mixed sera were always
lower than those for the corresponding diluted sera (Table
3, bold fonts) in all five cases; two cases showed statistically
significant differences.

An MFI ratio in FCXM reflects the DSA level in the
recipient serum, and this is more accurate in T cells than
in B cells [12]. Class II DSAs can be detected in B cell

Blood Res 2020;55:91-98.
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FCXM only. This may explain why neutralizing effects could
not be demonstrated for sHLA-II in our study. In other
words, we failed to measure and show the effects of sHLA-II
in B cell FCXM, whereas sHLA-II should be present at any
level in donor serum, and thus neutralize class II DSAs in
recipient serum.

In our study, diluent matrix effects were seen with
third-party serum as well as RPMI. This may be because
we used third-party sera of blood group AB that had low
total IgG levels. Indeed, individuals with blood group AB
have been reported to often have relatively low total IgG
levels [13].

For histocompatibility antigen-mismatched skin grafts in
rats, pretransplant infusion of donor serum has been shown
to significantly prolong graft survival [14]. In human liver
transplantation, some studies have suggested that tolerance
may be associated with the formation of immune complexes
involving sHLA-I shed from the transplanted liver [1]. The
donor sHLA in liver transplant recipients may be capable
of removing the alloreactive T cells from circulation [15],
since sHLA-I is capable of inhibiting all core active CD8+
T cells [16]. Liver-kidney transplant recipients with high
concentrations of soluble HLA-G in their sera have been
reported to have low numbers of acute rejection episodes,
potentially requiring less immunosuppressive therapy [17].
In blood transfusions, sHLA-I could contribute to the im-
munosuppressive effects [18].

Fortunately, HLA molecules per se are very poor immu-
nogens, unless they are presented on live lymphocytes [19].
If the T cell receptor or CD4/CD8 of a given T cell is simply
blocked or engaged without receiving the second signal
(co-stimulation) to become fully activated, the T cell leads
to cell apoptosis and sHLA-II promotes suppressive activity
in CD4+ T cells [20, 21]. Good evidence is being found
using the desensitization protocol (plasma exchange with
IVIG) for ABO-incompatible organ transplantation. When
fresh frozen plasma (FFP) of group AB is used as a replace-
ment fluid in ongoing immunosuppressive drug therapy,
soluble ABH substance in the FFP can neutralize recipient
ABO antibodies without evoking de novo formation of ABO
antibodies in recipients [22]. Therefore, sHLA in donor plas-
ma is also expected to be an effective desensitizing agent
rather than a potent immunogen.

Pretransplant donor-specific transfusion (DST) has either
a beneficial effect of improving graft survival or a detrimental
effect of inducing sensitization [23]. The exact mechanism
by which DST induces the beneficial effect has remained
a mystery [24]. One possibility is that pre-exposure to alloan-
tigen results in the induction of regulatory cells with the
capacity to control the effector arm of the immune response
[25]. Alternatively, as deduced from our study, sHLA in
donor plasma may have the capacity to neutralize DSAs
and eliminate alloreactive T cells. Therefore, pretransplant
or posttransplant infusion of donor plasma, from which cel-
lular components have been completely removed, might be
an efficient approach to antigen-specific immunomodulatory
therapy under concomitant administration of immuno-

suppressive drugs.

IVIG preparations block cytotoxic DSAs in vitro and allow
for the successful transplantation of incompatible organs in
vivo. Explanations for these effects are as follows: 1) sHLA
in IVIG, 2) anti-idiotypic antibodies in IVIG, or 3) comple-
ment inhibitory capacity of IVIG [10, 26]. Our study used
sera obtained from healthy donors without HLA alloanti-
bodies, and prefers sHLA in IVIG as a neutralizing agent.

As sHLA-T are detectable in blood components [18], both
sHLA-I and sHLA-II are also detectable in blood-derived
products, such as IVIG, factor VIII, albumin, and pro-
thrombin complex concentrate. However, the sHLA-I and
sHLA-II concentrations in these products are unequivocally
below the mean sHLA concentrations in human plasma [3].
For example, the concentration of sHLA in albumin and
IVIG is more than 50-fold lower than that in normal human
serum, but considerable differences exist between products
of different manufacturers [19, 27]. Therefore, if given in
a sufficient volume, these preparations may trigger im-
munomodulatory activities [3, 27, 28].

In a previous report, sHLA-II concentration in IVIG prepa-
rations exceeded that found in the plasma of healthy humans,
suggesting that the extraction procedure may concentrate
not only immunoglobulins but also sHLA-II molecules [28].
Therefore, the process of manufacturing IVIG preparations
from pooled human plasma should be improved to maintain
or concentrate sHLA molecules in IVIG to enhance their
therapeutic efficacy for desensitization protocols.

Maternal formation of anti-HLA alloantibodies to paternal
HLAs is estimated to occur in 7-39% of pregnant women
[29]. In our study, the positivity rate of multipara FCXM
with previous sensitizers was 51.7%. Currently, neither FFP
nor platelet concentrates from multiparous donors, which
are associated with a high risk of inducing transfusion-related
acute lung injury, are transfused anymore. To avoid the
neutralization of sHLA by these maternal antibodies, we
suggest that plasma from males or from non-multiparous
non-sensitized females should be pooled to prepare IVIG
as a desensitizing agent.

In conclusion, our study, using inhibition FCXM, demon-
strated that natural sHLA-I in donor serum neutralizes DSAs
in recipient serum. To use sHLA as an antigen-specific im-
munomodulatory or desensitizing agent, further clinical tri-
als of pretransplant or posttransplant donor plasma infusion
are required, along with further research to enhance sHLA
concentrations in IVIG manufactured from pooled human
plasma.

Authors’ Disclosures of Potential Conflicts of Interest

No potential conflicts of interest relevant to this article
were reported.

bloodresearch.orkr

Blood Res 2020;55:91-98.



98

Dong I1 Won, et al.

10.

11.

12.

13.

14.

15.

REFERENCES

. Adamashvili I, Kelley RE, Pressly T, McDonald JC. Soluble HLA:

patterns of expression in normal subjects, autoimmune diseases,
and transplant recipients. Rheumatol Int 2005;25:491-500.

. den Dulk M, Bishop GA. Immune mechanisms contributing to

spontaneous acceptance of liver transplants in rodents and their
potential for clinical transplantation. Arch Immunol Ther Exp
(Warsz) 2003;51:29-44.

. Westhoff U, Grosse-Wilde H. Soluble HLA class I and class II

concentrations in factor VIII and PCC preparations. Vox Sang
1995;68:73-6.

. McDonald JC, Gelder FB, Aultman DF, et al. HLA in human

serum--quantitation of class I by enzyme immunoassay. Trans-
plantation 1992;53:445-9.

. Takanashi M, Atsuta Y, Fujiwara K, et al. The impact of anti-HLA

antibodies on unrelated cord blood transplantations. Blood
2010;116:2839-46.

. Spellman S, Bray R, Rosen-Bronson S, et al. The detection of

donor-directed, HLA-specific alloantibodies in recipients of
unrelated hematopoietic cell transplantation is predictive of graft
failure. Blood 2010;115:2704-8.

. van Rood JJ, van Leeuwen A, van Santen MC. Anti HL-A2

inhibitor in normal human serum. Nature 1970;226:366-7.

. Sumitran-Karuppan S, Méller E. Specific inhibition of HLA class

I and II antibodies by soluble antigens--a method for the
identification of antibody specificity in sera from alloimmunized
individuals. Transplantation 1994;58:713-9.

. Ghio M, Contini P, Mazzei C, et al. Soluble HLA class I, HLA class

II, and Fas ligand in blood components: a possible key to explain
the immunomodulatory effects of allogeneic blood transfusions.
Blood 1999;93:1770-7.

Jordan SC, Vo AA, Peng A, Toyoda M, Tyan D. Intravenous
gammaglobulin (IVIG): a novel approach to improve transplant
rates and outcomes in highly HLA-sensitized patients. Am J
Transplant 2006;6:459-66.

Zachary AA, Montgomery RA, Leffell MS. Factors associated with
and predictive of persistence of donor-specific antibody after
treatment with plasmapheresis and intravenous immunoglobulin.
Hum Immunol 2005;66:364-70.

Couzi L, Araujo C, Guidicelli G, et al. Interpretation of positive
flow cytometric crossmatch in the era of the single-antigen bead
assay. Transplantation 2011;91:527-35.

Grundbacher FJ, Shreffler DC. Effects of secretor, blood, and
serum groups on isoantibody and immunoglobulin levels. Am |
Hum Genet 1970;22:194-202.

Hasek M, Chutna ], Holan V, Sladecek M. Induction of
transplantation tolerance using serum as antigen source. Nature
1976;262:295-6.

Kamada N, Shinomiya T. Clonal deletion as the mechanism of
abrogation of immunological memory following liver grafting in

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

rats. Immunology 1985;55:85-90.

Smith MA, Naziruddin B, Poindexter NJ, Haynes AE, Howard T,
Mohanakumar T. Liver transplant recipient sera derived soluble
HLA mediates allele specific CTL apoptosis. Transplantation
2000;69:157-62.

Creput C, Le Friec G, Bahri R, et al. Detection of HLA-G in serum
and graft biopsy associated with fewer acute rejections following
combined liver-kidney transplantation: possible implications for
monitoring patients. Hum Immunol 2003;64:1033-8.

Ghio M, Contini P, Ubezio G, Mazzei C, Puppo F, Indiveri F.
Immunomodulatory effects of blood transfusions: the synergic
role of soluble HLA class I free heavy-chain molecules detectable
in blood components. Transfusion 2008;48:1591-7.

Guencheva G, Scholz S, Schiessl B, Albert ED. Soluble HLA
antigens in normal human immunoglobulin preparations. Tissue
Antigens 1982;19:198-204.

Xu H, Montgomery SP, Preston EH, et al. Studies investigating
pretransplant donor-specific blood transfusion, rapamycin, and
the CD154-specific antibody IDEC-131 in a nonhuman primate
model of skin allotransplantation. ] Immunol 2003;170:2776-82.
Bakela K, Kountourakis N, Aivaliotis M, Athanassakis I. Soluble
MHC-II proteins promote suppressive activity in CD4+ T cells.
Immunology 2015;144:158-69.

‘Won DI, Ham JY, Kim CD, Suh JS, Kim BC. Benefits of fresh-frozen
plasma as a replacement fluid to neutralize ABO antibodies. ] Clin
Apher 2015;30:288-96.

Scornik JC, Bromberg JS, Norman D], Bhanderi M, Gitlin M,
Petersen J. An update on the impact of pre-transplant transfusions
and allosensitization on time to renal transplant and on allograft
survival. BMC Nephrol 2013;14:217.

van Twuyver E, Mooijaart RJ, ten Berge IJ, et al. Pretran-
splantation blood transfusion revisited. N Engl ] Med 1991;325:
1210-3.

Bushell A, Karim M, Kingsley CI, Wood KJ. Pretransplant blood
transfusion without additional immunotherapy generates CD25+
CD4+ regulatory T cells: a potential explanation for the
blood-transfusion effect. Transplantation 2003;76:449-55.
Jordan SC, Vo A, Bunnapradist S, et al. Intravenous immune
globulin treatment inhibits crossmatch positivity and allows for
successful transplantation of incompatible organs in living-donor
and cadaver recipients. Transplantation 2003;76:631-6.

Santoso S, Kiefel V, Volz H, Mueller-Eckhardt C. Quantitation of
soluble hla class-I antigen in human albumin and immunoglobulin
preparations for intravenous use by solid-phase immunoassay.
Vox Sang 1992;62:29-33.

Grosse-Wilde H, Blasczyk R, Westhoff U. Soluble HLA class I and
class IT concentrations in commercial immunoglobulin preparations.
Tissue Antigens 1992;39:74-7.

Gramatges MM, Fani P, Nadeau K, Pereira S, Jeng MR. Neonatal
alloimmune thrombocytopenia and neutropenia associated with
maternal human leukocyte antigen antibodies. Pediatr Blood
Cancer 2009;53:97-9.

Blood Res 2020;55:91-98.

bloodresearch.or.kr




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /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 /LeaveColorUnchanged
  /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
    /AachenBT-Bold
    /AachenBT-Roman
    /AbadiMT-CondensedExtraBold
    /AbadiMT-CondensedLight
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AdLibBT-Regular
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeFangsongStd-Regular
    /AdobeFanHeitiStd-Bold
    /AdobeGothicStd-Bold
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeKaitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobeSongStd-Light
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Aharoni-Bold
    /ahn2006-B
    /ahn2006-L
    /ahn2006-M
    /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
    /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
    /Amerika
    /AmerikaAlternates
    /AmerikaSans
    /AmerTypewriterITCbyBT-Bold
    /AmerTypewriterITCbyBT-Medium
    /AmiR-HM
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /AntiqueOlive-Italic
    /AntiqueOlive-Regular
    /Aparajita
    /Aparajita-Bold
    /Aparajita-BoldItalic
    /Aparajita-Italic
    /ArabicTypesetting
    /ArchitecturePlain
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /AritaB
    /AritaL
    /AritaM
    /AritaSB
    /ArnoldBoeD
    /ArribaArribaLetPlain
    /ArrusBT-Black
    /ArrusBT-BlackItalic
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /ArsisD-Regu
    /ArsisD-ReguItal
    /AtlanticInline-Normal
    /AuctionGothicBold
    /AuroraBT-BoldCondensed
    /AuroraBT-RomanCondensed
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /AvenirLTStd-Black
    /AvenirLTStd-BlackOblique
    /AvenirLTStd-Book
    /AvenirLTStd-BookOblique
    /AvenirLTStd-Heavy
    /AvenirLTStd-HeavyOblique
    /AvenirLTStd-Light
    /AvenirLTStd-LightOblique
    /BakerSignetBT-Roman
    /BalloonBT-Bold
    /BalloonBT-ExtraBold
    /BalloonBT-Light
    /BangLetPlain
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /BardPlain
    /BareunDotum-1
    /BareunDotum-2
    /BareunDotum-3
    /BaskervilleBT-Bold
    /BaskervilleBT-BoldItalic
    /BaskervilleBT-Italic
    /BaskervilleBT-Roman
    /BaskOldFace
    /Batang
    /BatangChe
    /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
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BernhardTangoBT-Regular
    /BertramLetPlain
    /BibleScrT
    /BinnerD
    /BirchStd
    /BlackadderITC-Regular
    /Blackletter686BT-Regular
    /BlacklightD
    /BlackoakStd
    /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
    /BoinkLetPlain
    /BoltBoldITCbyBT-Regular
    /BonApetitMT
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /BookmanITCbyBT-Demi
    /BookmanITCbyBT-DemiItalic
    /BookmanITCbyBT-Light
    /BookmanITCbyBT-LightItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /Braggadocio
    /BremenBT-Black
    /BremenBT-Bold
    /BriskPlain
    /BritannicBold
    /Broadway
    /BroadwayBT-Regular
    /BroadwayEngravedBT-Regular
    /BrochurePlain
    /BrodyD
    /BronxLetPlain
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BruceOldStyleBT-Italic
    /BruceOldStyleBT-Roman
    /Brush445BT-Regular
    /Brush738BT-RegularA
    /BrushScriptBT-Regular
    /BrushScriptMT
    /BrushScriptStd
    /BulmerBT-Italic
    /BulmerBT-Roman
    /BusoramaITCbyBT-Medium
    /BusterD
    /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
    /CancunPlain
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /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
    /CataneoBT-Bold
    /CataneoBT-Light
    /CataneoBT-Regular
    /CataneoBT-RegularSwash
    /CaxtonBT-Bold
    /CaxtonBT-BoldItalic
    /CaxtonBT-Book
    /CaxtonBT-BookItalic
    /CaxtonBT-Light
    /CaxtonBT-LightItalic
    /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
    /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
    /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
    /Clocks
    /CloisterBlackBT-Regular
    /CloisterOpenFaceBT-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialScriptBT-Regular
    /CommonBullets
    /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
    /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
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-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
    /Daum_Regular
    /Daum_SemiBold
    /DaunPenh
    /DauphinPlain
    /David
    /DavidaBoldBT-Regular
    /David-Bold
    /Decorated035BT-Regular
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Desdemona
    /DeVinneBT-Italic
    /DeVinneBT-ItalicText
    /DeVinneBT-Roman
    /DeVinneBT-Text
    /DexGothicD
    /DextorD
    /DextorOutD
    /DfCalligraphicOrnamentsLetPlain
    /DfDiversionsLetPlain
    /DfDiversitiesLetPlain
    /DFKaiShu-SB-Estd-BF
    /DFKGothic-Bd-WIN-KSC-H
    /DFKGothic-Md-WIN-KSC-H
    /DFKMincho-Bd-WIN-KSC-H
    /DFKMincho-Md-WIN-KSC-H
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dinmed
    /Dinreg
    /DirectionsMT
    /DiskusD-Medi
    /DokChampa
    /DomBoldBT-Regular
    /DomCasualBT-Regular
    /DomDiagonalBT-Bold
    /DomDiagonalBT-Regular
    /Dotum
    /DotumChe
    /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
    /Ebrima
    /Ebrima-Bold
    /EccentricStd
    /EckmannD
    /EdwardianScriptITC
    /Egyptian505BT-Bold
    /Egyptian505BT-Light
    /Egyptian505BT-Medium
    /Egyptian505BT-Roman
    /Egyptian710BT-RegularA
    /EklekticPlain
    /Elegant
    /ElegantGaramondBT-Bold
    /ElegantGaramondBT-Italic
    /ElegantGaramondBT-Roman
    /Elephant-Italic
    /Elephant-Regular
    /EmbassyBT-Regular
    /Emboss-Normal
    /EmpireBT-Regular
    /EngebrechtreExpanded
    /EnglischeSchT-Bold
    /EnglischeSchT-DemiBold
    /EnglischeSchT-Regu
    /English111VivaceBT-Regular
    /English157BT-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EngraversOldEnglishBT-Bold
    /EngraversOldEnglishBT-Regular
    /EngraversRomanBT-Bold
    /EngraversRomanBT-Regular
    /EnviroD
    /EPISODEI
    /ErasITC-Bold
    /ErasITCbyBT-Bold
    /ErasITCbyBT-Book
    /ErasITCbyBT-Demi
    /ErasITCbyBT-Light
    /ErasITCbyBT-Medium
    /ErasITCbyBT-Ultra
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErasITC-Ultra
    /EstrangeloEdessa
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /EurostileBold
    /EurostileRegular
    /EwieD
    /Exotic350BT-Bold
    /Exotic350BT-DemiBold
    /Exotic350BT-Light
    /ExpoM-HM
    /ExpoPlain
    /F4aKloe-400
    /FangSong
    /FelixTitlingMT
    /FencesPlain
    /FeniceITCbyBT-Bold
    /FeniceITCbyBT-BoldItalic
    /FeniceITCbyBT-Regular
    /FeniceITCbyBT-RegularItalic
    /FetteFraD
    /FF4AGORAL-250
    /FF4AGORAL-300
    /FF4AGORAL-500
    /FF4AGORAL-800
    /FF4AGORALserif-250
    /FF4AGORALserif-300
    /FF4AGORALserif-500
    /FF4AGORALserif-800
    /FF4AGORALwide-250
    /FF4AGORALwide-300
    /FF4AGORALwide-500
    /FF4AGORALwide-800
    /FF4aKloe-Bold
    /FF4aKloeCond-Bold
    /FF4aKloeCond-light
    /FF4aKloeCond-Normal
    /FF4aKloeCond-thin
    /FF4aKloe-Light
    /FF4aKloeRound
    /FF4aKloeRound-Heavy
    /FF4aKloeRound-Thin
    /FF4aKloe-Thin
    /FF4aKloeUltraserif
    /FightThis
    /FlamencoD
    /FlamencoInlD
    /Flareserif821BT-Bold
    /Flareserif821BT-Light
    /Flareserif821BT-Roman
    /FlashD-Bold
    /FlashD-Ligh
    /FlemishScriptBT-Regular
    /FolioBT-Bold
    /FolioBT-BoldCondensed
    /FolioBT-Book
    /FolioBT-ExtraBold
    /FolioBT-Light
    /FolioBT-LightItalic
    /FolioBT-Medium
    /FolliesLetPlain
    /FootlightMTLight
    /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
    /FrankRuehl
    /Freeform710BT-Regular
    /Freeform721BT-Black
    /Freeform721BT-BlackItalic
    /Freeform721BT-Bold
    /Freeform721BT-BoldItalic
    /Freeform721BT-Italic
    /Freeform721BT-Roman
    /Freehand471BT-Regular
    /Freehand521BT-RegularC
    /Freehand575BT-RegularB
    /Freehand591BT-RegularA
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScrD
    /FreestyleScriptITC-Bold
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FRITZreg100
    /FRITZreg300
    /FRITZreg500
    /FRITZreg700
    /FRITZrounded100
    /FRITZrounded300
    /FRITZrounded500
    /FRITZrounded700
    /FRITZsanslab100
    /FRITZsanslab300
    /FRITZsanslab500
    /FRITZsanslab700
    /FRITZwide100
    /FRITZwide300
    /FRITZwide500
    /FRITZwide700
    /FrizQuadrataITCbyBT-Bold
    /FrizQuadrataITCbyBT-Roman
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /FrutigerExtObl-Bold
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /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
    /Gabriola
    /Gaeul
    /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
    /GaramondPremrPro-It
    /GaramondPremrPro-Smbd
    /Gautami
    /Gautami-Bold
    /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
    /GF_OceanFriends
    /GiddyupStd
    /Gigi-Regular
    /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
    /Gisha
    /Gisha-Bold
    /GlacierItalic
    /GlacierPlain
    /GlaserSteD
    /GloucesterMT-ExtraCondensed
    /GoldMinePlain
    /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
    /H2mppB
    /H2mppL
    /H2porL
    /H2porM
    /H2sa1M
    /H2supE
    /H2supL
    /H2wulE
    /H2wulL
    /HaanBaekjeB
    /HaanBaekjeM
    /HaanSaleB
    /HaanSaleM
    /HaansoftBatang
    /HaansoftDotum
    /HaanSollipB
    /HaanSollipM
    /HaanSomangB
    /HaanSomangM
    /HaanYGodic23
    /HaanYGodic24
    /HaanYGodic25
    /HaanYHeadB
    /HaanYHeadL
    /HaanYHeadM
    /Haettenschweiler
    /HandelGotD-Bold
    /HandelGotD-Ligh
    /HandelGothicBT-Regular
    /HarlowD
    /HarlowSolid
    /HarpoonPlain
    /Harrington
    /HazelLetPlain
    /HCRBatang
    /HCRDotum
    /HeadG
    /HeadlineR-HM
    /HeadR
    /HehenHebT-Bold
    /HelpUsGiambattista
    /HelpUsGiambattista-SmallCaps
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /HelveticaNeue-Condensed
    /HelveticaNeue-CondensedObl
    /HelveticaNeue-Light
    /HelveticaNeue-LightCond
    /HelveticaNeueLTPro-Blk
    /HelveticaNeueLTPro-HvCn
    /HelveticaNeueLTPro-MdIt
    /HelveticaNeueLTPro-Roman
    /HelveticaNeue-MediumCond
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HMKBP
    /HMKBS
    /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
    /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
    /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
    /Impact
    /Imprimerie
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IowanOldStyleBT-Black
    /IowanOldStyleBT-BlackItalic
    /IowanOldStyleBT-Bold
    /IowanOldStyleBT-BoldItalic
    /IowanOldStyleBT-Italic
    /IowanOldStyleBT-Roman
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /IskoolaPota-Bold
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /Jokerman-Regular
    /JuiceITC-Regular
    /KabelITCbyBT-Book
    /KabelITCbyBT-Demi
    /KabelITCbyBT-Medium
    /KabelITCbyBT-Ultra
    /KaiTi
    /Kalinga
    /Kalinga-Bold
    /Kartika
    /Kartika-Bold
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KBIZgoB
    /KBIZgoH
    /KBIZgoL
    /KBIZgoM
    /KBIZgoR
    /KBIZmjoB
    /KBIZmjoL
    /KBIZmjoM
    /KBIZmjoR
    /KhmerUI
    /KhmerUI-Bold
    /KinoMT
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /KorinnaITCbyBT-Bold
    /KorinnaITCbyBT-KursivBold
    /KorinnaITCbyBT-KursivRegular
    /KorinnaITCbyBT-Regular
    /KozGoPr6N-Bold
    /KozGoPr6N-ExtraLight
    /KozGoPr6N-Heavy
    /KozGoPr6N-Light
    /KozGoPr6N-Medium
    /KozGoPr6N-Regular
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPr6N-Bold
    /KozMinPr6N-ExtraLight
    /KozMinPr6N-Heavy
    /KozMinPr6N-Light
    /KozMinPr6N-Medium
    /KozMinPr6N-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KristenITC-Regular
    /KunstlerScript
    /KyunKo
    /KyunMyung
    /LandscapePlanning
    /LaoUI
    /LaoUI-Bold
    /Lapidary333BT-Black
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /LasVegasD
    /Latha
    /Latha-Bold
    /Latin725BT-Bold
    /Latin725BT-BoldItalic
    /Latin725BT-Italic
    /Latin725BT-Medium
    /Latin725BT-MediumItalic
    /Latin725BT-Roman
    /LatinExtraCondensedBT-Regular
    /LatinWidD
    /LatinWide
    /LcdD
    /LeawoodITCbyBT-Book
    /LeawoodITCbyBT-BookItalic
    /Leelawadee
    /Leelawadee-Bold
    /LetterGothic12PitchBT-Bold
    /LetterGothic12PitchBT-BoldItal
    /LetterGothic12PitchBT-Italic
    /LetterGothic12PitchBT-Roman
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-Italic
    /LetterGothic-Regular
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMT-Bold
    /LibertyBT-Regular
    /LibertyD
    /LibraBT-Regular
    /LifeBT-Bold
    /LifeBT-BoldItalic
    /LifeBT-Italic
    /LifeBT-Roman
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithograph
    /Lithograph-Bold
    /LithographLight
    /LithosPro-Black
    /LithosPro-Regular
    /Love
    /LowdownBRK
    /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
    /MagicR-HM
    /Magneto-Bold
    /MaiandraGD-DemiBold
    /MaiandraGD-Regular
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothicRegular
    /MandarinD
    /Mangal
    /Mangal-Bold
    /Mangal-Regular
    /Map-Symbols
    /MariageD
    /Marigold
    /Marlett
    /MatisseITC-Regular
    /MattAntiqueBT-Bold
    /MattAntiqueBT-Italic
    /MattAntiqueBT-Roman
    /MaturaMTScriptCapitals
    /MDAlong
    /MDArt
    /MDEasop
    /MDGaesung
    /MDSol
    /MeadBold
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MeiryoUI
    /MeiryoUI-Bold
    /MeiryoUI-BoldItalic
    /MeiryoUI-Italic
    /MercuriusScriptMT-Bold
    /MesquiteStd
    /MetropolitainesD
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MHunmin
    /MICR10byBT-Regular
    /MICR12byBT-Regular
    /MICR13byBT-Regular
    /MicrogrammaD-BoldExte
    /MicrogrammaD-MediExte
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /Microsoft-Yi-Baiti
    /MilanoLet
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /MinionPro-Bold
    /MinionPro-BoldCapt
    /MinionPro-BoldCn
    /MinionPro-BoldCnCapt
    /MinionPro-BoldCnDisp
    /MinionPro-BoldCnIt
    /MinionPro-BoldCnItCapt
    /MinionPro-BoldCnItDisp
    /MinionPro-BoldCnItSubh
    /MinionPro-BoldCnSubh
    /MinionPro-BoldDisp
    /MinionPro-BoldIt
    /MinionPro-BoldItCapt
    /MinionPro-BoldItDisp
    /MinionPro-BoldItSubh
    /MinionPro-BoldSubh
    /MinionPro-Capt
    /MinionPro-Cn
    /MinionPro-CnCapt
    /MinionPro-CnDisp
    /MinionPro-CnIt
    /MinionPro-CnItCapt
    /MinionPro-CnItDisp
    /MinionPro-CnItSubh
    /MinionPro-CnSubh
    /MinionPro-Disp
    /MinionPro-It
    /MinionPro-ItCapt
    /MinionPro-ItDisp
    /MinionPro-ItSubh
    /MinionPro-Medium
    /MinionPro-MediumCapt
    /MinionPro-MediumCn
    /MinionPro-MediumCnCapt
    /MinionPro-MediumCnDisp
    /MinionPro-MediumCnIt
    /MinionPro-MediumCnItCapt
    /MinionPro-MediumCnItDisp
    /MinionPro-MediumCnItSubh
    /MinionPro-MediumCnSubh
    /MinionPro-MediumDisp
    /MinionPro-MediumIt
    /MinionPro-MediumItCapt
    /MinionPro-MediumItDisp
    /MinionPro-MediumItSubh
    /MinionPro-MediumSubh
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldCapt
    /MinionPro-SemiboldCn
    /MinionPro-SemiboldCnCapt
    /MinionPro-SemiboldCnDisp
    /MinionPro-SemiboldCnIt
    /MinionPro-SemiboldCnItCapt
    /MinionPro-SemiboldCnItDisp
    /MinionPro-SemiboldCnItSubh
    /MinionPro-SemiboldCnSubh
    /MinionPro-SemiboldDisp
    /MinionPro-SemiboldIt
    /MinionPro-SemiboldItCapt
    /MinionPro-SemiboldItDisp
    /MinionPro-SemiboldItSubh
    /MinionPro-SemiboldSubh
    /MinionPro-Subh
    /MiraraeBT-Bold
    /MiraraeBT-Roman
    /Miriam
    /MiriamFixed
    /MisterEarlBT-Regular
    /Mistral
    /MixageITCbyBT-Bold
    /MixageITCbyBT-BoldItalic
    /MJB
    /MJL
    /MJM
    /Mland
    /Modern20BT-ItalicB
    /Modern20BT-RomanB
    /Modern735BT-RomanA
    /Modern880BT-Bold
    /Modern880BT-Italic
    /Modern880BT-Roman
    /Modern-Regular
    /MoeumTR-HM
    /MogfilB
    /MogfilL
    /MogfilM
    /MonaLisaRecutITC-Normal
    /MongolianBaiti
    /Monospace821BT-Bold
    /Monospace821BT-BoldItalic
    /Monospace821BT-Italic
    /Monospace821BT-Roman
    /MonotypeCorsiva
    /MonotypeSorts
    /MoolBoran
    /MorseCode
    /MotterFemD
    /MS-Gothic
    /MSHei
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MurrayHillBT-Bold
    /Music
    /MusicalSymbolsNormal
    /MVBoli
    /Myriad-BdWeb
    /Myriad-CnItWeb
    /Myriad-CnWeb
    /Myriad-ItWeb
    /MyriadPro-Black
    /MyriadPro-BlackCond
    /MyriadPro-BlackCondIt
    /MyriadPro-BlackIt
    /MyriadPro-BlackSemiExt
    /MyriadPro-BlackSemiExtIt
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-BoldSemiCn
    /MyriadPro-BoldSemiExt
    /MyriadPro-BoldSemiExtIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightCond
    /MyriadPro-LightCondIt
    /MyriadPro-LightIt
    /MyriadPro-LightSemiCn
    /MyriadPro-LightSemiCnIt
    /MyriadPro-LightSemiExt
    /MyriadPro-LightSemiExtIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldCond
    /MyriadPro-SemiboldCondIt
    /MyriadPro-SemiboldIt
    /MyriadPro-SemiboldSemiCn
    /MyriadPro-SemiboldSemiExt
    /MyriadPro-SemiboldSemiExtIt
    /MyriadPro-SemiCn
    /MyriadPro-SemiExt
    /MyriadPro-SemiExtIt
    /Myriad-Web
    /MyungjoL-HM
    /NanumBarunGothic
    /NanumBrush
    /NanumGothic
    /NanumGothicBold
    /NanumGothicExtraBold
    /NanumMyeongjo
    /NanumMyeongjoBold
    /NanumMyeongjoExtraBold
    /NanumPen
    /Narkisim
    /NemoB
    /NemoL
    /NemoM
    /NemoXB
    /NevisonCasD
    /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
    /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
    /Nyala-Regular
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRAStd
    /OCRB10PitchBT-Regular
    /Octopus_100
    /Octopus_300
    /Octopus_500
    /Octopus_700
    /Octopus_Narrow_100
    /Octopus_Narrow_300
    /Octopus_Narrow_500
    /Octopus_Narrow_700
    /Octopus_Rounded_100
    /Octopus_Rounded_300
    /Octopus_Rounded_500
    /Octopus_Rounded_700
    /Octopus_Wide_100
    /Octopus_Wide_300
    /Octopus_Wide_500
    /Octopus_Wide_700
    /OfficePlanning
    /OkayD
    /OldEnglishTextMT
    /OldTowneNo536D
    /Onyx
    /OnyxBT-Regular
    /OptimusPrinceps
    /OptimusPrincepsSemiBold
    /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
    /Pado
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PalettePlain
    /Papyrus-Regular
    /Parchment-Regular
    /ParisianBT-Regular
    /ParkAvenueBT-Regular
    /PartiesMT
    /PepperPlain
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhyllisD
    /Pica10PitchBT-Roman
    /Pilgi1
    /Pilgi2
    /PioneerITCbyBT-Regular
    /PipelinePlain
    /PiranesiItalicBT-Regular
    /PlacardMT-Condensed
    /PlantagenetCherokee
    /Playbill
    /PlaybillBT-Regular
    /PlazaD-Regu
    /PMingLiU
    /PMingLiU-ExtB
    /PoorRichard-Regular
    /PoplarStd
    /PossePlain
    /PosterBodoniBT-Italic
    /PosterBodoniBT-Roman
    /PresidentPlain
    /Prestige12PitchBT-Bold
    /Prestige12PitchBT-BoldItalic
    /Prestige12PitchBT-Italic
    /Prestige12PitchBT-Roman
    /PrestigeEliteStd-Bd
    /PrinceB
    /PrincetownD
    /Pristina-Regular
    /ProseAntiqueBold
    /ProseAntiquePlain
    /PTBarnumBT-Regular
    /PumpTriD
    /PyunjiR-HM
    /QDotum
    /QGulim
    /QGungsuh
    /QUAKE
    /QuicksilverITC-Normal
    /QuillScript-Normal
    /QuorumITCbyBT-Black
    /QuorumITCbyBT-Light
    /QuorumITCbyBT-Medium
    /Raavi
    /RADAGUND
    /RageItalic
    /RageItalicLetPlain
    /RaleighBT-Bold
    /RaleighBT-DemiBold
    /RaleighBT-ExtraBold
    /RaleighBT-Light
    /RaleighBT-Medium
    /RaleighBT-Roman
    /RansomBold
    /RansomBoldItalic
    /RansomItalic
    /RansomRegular
    /Ravie
    /Revival565BT-Bold
    /Revival565BT-BoldItalic
    /Revival565BT-Italic
    /Revival565BT-Roman
    /RevueBT-Regular
    /Ribbon131BT-Bold
    /Ribbon131BT-Regular
    /Rix_LemonadeM
    /RixBGB
    /RixBGEB
    /RixBGL
    /RixBGM
    /RixGoB
    /RixGoEB
    /RixGoL
    /RixGoM
    /RixHeadB
    /RixHeadL
    /RixHeadM
    /RixJGoB
    /RixJGoL
    /RixJGoM
    /RixLemonadeB
    /RixLemonadeL
    /RixMGoB
    /RixMGoEB
    /RixMGoL
    /RixMGoM
    /RixMMjB
    /RixMMjEB
    /RixMMjL
    /RixMMjM
    /RixVitaM
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rod
    /RODUScut100
    /RODUScut300
    /RODUScut500
    /RODUScut700
    /RODUSreg100
    /RODUSreg300
    /RODUSreg500
    /RODUSreg700
    /RODUSround100
    /RODUSround300
    /RODUSround500
    /RODUSround700
    /RODUSsquare100
    /RODUSsquare300
    /RODUSsquare500
    /RODUSsquare700
    /RomanaBT-Bold
    /RomanaBT-Roman
    /RosewoodStd-Regular
    /Rotissanser
    /Rotissanserbol
    /RotisSansSerifStd
    /RotisSansSerifStd-ExtraBold
    /RotisSansSerifStd-Italic
    /RotisSansSerifStd-Light
    /RotisSansSerifStd-LightItalic
    /RotisSemiSansStd
    /RotisSemiSansStd-Bold
    /RotisSemiSansStd-ExtraBold
    /RotisSemiSansStd-Italic
    /RotisSemiSansStd-Light
    /RotisSemiSansStd-LightIt
    /RotisSemiSerifStd
    /RotisSemiSerifStd-Bold
    /Rotissemsan
    /Rotissemsanbol
    /Rotissemsanextbol
    /Rotissemsanita
    /Rotissemsanlig
    /Rotissemsanligita
    /Rotissemser
    /Rotissemserbol
    /Rotisser
    /RotisSerifStd-Bold
    /RotisSerifStd-Italic
    /RubberStampLetPlain
    /SakkalMajalla
    /SakkalMajallaBold
    /San02B
    /San02L
    /San02M
    /San60M
    /SanBoB
    /SanBrL
    /SanBsB
    /SanBsL
    /SanBsU
    /SanCnM
    /SanCrB
    /SanCrL
    /SanDaB
    /SanDaL
    /SandArB
    /SanDaU
    /SandEgB
    /SanDfS
    /SanDfT
    /SandJg
    /SandKg
    /SandKm
    /SandSaL
    /SandSaM
    /SandSm
    /SandTg
    /SandTm
    /SanDungunB
    /SanDungunL
    /SanDungunM
    /SanDungunR
    /SanDungunSB
    /SanEgL
    /SanEgM
    /SanHgB
    /SanHgL
    /SanHgM
    /SanIgB
    /SanIgL
    /SanIgM
    /SanIgX
    /SanKbB
    /SanKbL
    /SanKbM
    /SanKsB
    /SanKsL
    /SanKsM
    /SanMcL
    /SanMcU
    /SanMrB
    /SanMrL
    /SanMrM
    /SanPkB
    /SanPkL
    /SanPkM
    /SanSwB
    /SanSwL
    /SanSwM
    /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
    /ScribaLetPlain
    /Script12PitchBT-Roman
    /ScriptMTBold
    /SeagullBT-Bold
    /SeagullBT-Heavy
    /SeagullBT-Light
    /SeagullBT-Medium
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-SemiBold
    /SegoeUISymbol
    /SeGulim
    /Seko
    /SeM
    /Semaphore
    /SeoulNamsanB
    /SeoulNamsanEB
    /SeoulNamsanL
    /SeoulNamsanM
    /SeoulNamsanvert
    /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
    /ShonarBangla
    /ShonarBangla-Bold
    /ShotgunBlanksBT-Regular
    /ShotgunBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /Shruti-Bold
    /SignLanguage
    /SignsMT
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SimSun-PUA
    /SinBatangChe
    /SinGraphic
    /SinMun
    /SkidoosD
    /SlipstreamLetPlain
    /SloganD
    /SnapITC-Regular
    /SnellBT-Black
    /SnellBT-Bold
    /SnellBT-Regular
    /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
    /Square721DmNormal
    /SquareSlabserif711BT-Bold
    /SquareSlabserif711BT-Light
    /SquareSlabserif711BT-Medium
    /SquireD-Bold
    /SquireD-Regu
    /Staccato222BT-Regular
    /Staccato555BT-RegularA
    /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
    /TechnicalItalic
    /TechnicalPlain
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TempusSansITC
    /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
    /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
    /TraditionalArabic
    /TraditionalArabic-Bold
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Transitional511BT-Bold
    /Transitional511BT-BoldItalic
    /Transitional511BT-Italic
    /Transitional511BT-Roman
    /Transitional521BT-BoldA
    /Transitional521BT-CursiveA
    /Transitional521BT-RomanA
    /Transitional551BT-MediumB
    /Transitional551BT-MediumItalicB
    /TransportMT
    /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
    /TSTNamr
    /TSTohrg
    /TSTotmb
    /TSTotml
    /TSTpena
    /TSTPenb
    /TSTPenC
    /TSTsdrb
    /TSTsdrr
    /TSTsenr
    /TSTshdd
    /TSTshtd
    /TSTsjbd
    /TSTsjrg
    /TSTsmdb
    /TSTsmgb
    /TSTsoha
    /TSTsrbd
    /TSTsrgb
    /TSTsrgr
    /TSTsrob
    /TSTsror
    /TSTsrrg
    /TSTsunm
    /TSTtypb
    /TSTtypl
    /TSTyptd
    /Tunga
    /Tunga-Bold
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /UltraCondensedSansSerif
    /UmbraBT-Regular
    /Univecon
    /Univeconbol
    /Univeconbolobl
    /Univeconlig
    /Univeconligobl
    /Univeconobl
    /Univers-Bold
    /Univers-BoldItalic
    /Univers-Condensed
    /UniversCondensed-Bold
    /Univers-CondensedBold
    /UniversCondensed-BoldItalic
    /Univers-CondensedLight
    /Univers-CondensedLightOblique
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-CondensedOblique
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /UniversityRomanBT-Bold
    /UniversityRomanBT-Regular
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /UniversLTStd-BoldCn
    /UniversLTStd-Cn
    /UniversLTStd-Light
    /Univers-Medium
    /Univers-MediumItalic
    /Univethiultcon
    /Univeultcon
    /Uri
    /URWWoodTypD
    /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
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /Utum
    /VacationMT
    /VAGRoundedBT-Regular
    /Vani
    /Vani-Bold
    /Venetian301BT-Demi
    /Venetian301BT-DemiItalic
    /Venetian301BT-Italic
    /Venetian301BT-Roman
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VictorianD
    /Vijaya
    /Vijaya-Bold
    /VikingPlain
    /VinerHandITC
    /VinetaBT-Regular
    /VivaldiD
    /Vivaldii
    /VladimirScrD
    /VladimirScript
    /Vrinda
    /Vrinda-Bold
    /Webdings
    /WeddingTextBT-Regular
    /WeidemannITCbyBT-Bold
    /WeidemannITCbyBT-BoldItalic
    /WindsorBT-Elongated
    /WindsorBT-Light
    /WindsorBT-LightCondensed
    /WindsorBT-Outline
    /WindsorBT-Roman
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YBatang110
    /YBatang120
    /YBatang130
    /YBatang140
    /YBatang150
    /YDIBingB
    /YDIBingL
    /YDIBirdB
    /YDIBirdL
    /YDIBirdM
    /YDIChooB
    /YDIChooL
    /YDIChooM
    /YDIChungB
    /YDIChungCB
    /YDIChungL
    /YDIChungM
    /YDICMjoB
    /YDICMjoL
    /YDICMjoM
    /YDICosB
    /YDICosD
    /YDICosL
    /YDICstreB
    /YDICstreL
    /YDICstreM
    /YDICstreUL
    /YDIFadeB
    /YDIFadeL
    /YDIFadeM
    /YDIGasiIIB-KSCpc-EUC-H
    /YDIGasiIIL
    /YDIGasiIIM-KSCpc-EUC-H
    /YDIGirlB
    /YDIGirlL
    /YDIGirlM
    /YDIGoldB
    /YDIGoldL
    /YDIGoldM
    /YDIGomB
    /YDIGomL
    /YDIGomM
    /YDIGurmB
    /YDIGurmL
    /YDIGurmM
    /YDIHoopM
    /YDIHoopwM
    /YDIHsangIIB
    /YDIHsangIIL
    /YDIHsangIIM
    /YDIIrisM-KSCpc-EUC-H
    /YDIManL
    /YDIManM
    /YDIMokB
    /YDIMokL
    /YDIMokM
    /YDIMonoB
    /YDIMonoL
    /YDIMonoM
    /YDIOffIIB
    /YDIOffIIEB
    /YDIOffIIL
    /YDIPaintB
    /YDIPaintL
    /YDIPaintM
    /YDIPinoB
    /YDIPinoL
    /YDIPinoM
    /YDIPu
    /YDIPuM
    /YDISaleB
    /YDISaleL
    /YDISaleM
    /YDISaoB
    /YDISaoL
    /YDISaoM
    /YDISaoUL
    /YDISapphIIB-KSCpc-EUC-H
    /YDISapphIIL-KSCpc-EUC-H
    /YDISapphIIM-KSCpc-EUC-H
    /YDISmileM
    /YDISomaB-KSCpc-EUC-H
    /YDISomaM-KSCpc-EUC-H
    /YDISprIIB
    /YDISprIIL
    /YDISprIIM
    /YDISumB
    /YDISumL
    /YDISumM
    /YDIWindB
    /YDIWindL
    /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
    /YDIYGO230
    /YDIYGO250
    /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
    /YetR-HM
    /YGO520
    /YjBACDOOBold
    /YJBELLAMedium
    /YJBLOCKMedium
    /YJBONMOKGAKMedium
    /YjBUTGOTLight
    /YjCHMSOOTBold
    /YjDOOLGIMedium
    /YjDWMMOOGJOMedium
    /YjGABIBold
    /YjGOTGAEMedium
    /YjINITIALPOSITIVEMedium
    /YJINJANGMedium
    /YjMAEHWASemiBold
    /YjNANCHOMedium
    /YjSHANALLMedium
    /YjSOSELSemiBold
    /YjTEUNTEUNBold
    /YjWADAGMedium
    /YMjO23
    /YMjO42
    /Ymjo420
    /YMjO44
    /Ymjo440
    /YMjO45
    /YonseiB
    /YonseiL
    /ZapfCalligraphic801BT-Bold
    /ZapfCalligraphic801BT-BoldItal
    /ZapfCalligraphic801BT-Italic
    /ZapfCalligraphic801BT-Roman
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Demi
    /ZapfChanceryITCbyBT-Medium
    /ZapfChanceryITCbyBT-MediumItal
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /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
    /ZinjaroLetPlain
    /ZurichBT-Black
    /ZurichBT-BlackExtended
    /ZurichBT-BlackItalic
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldExtended
    /ZurichBT-BoldExtraCondensed
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraBlack
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-LightCondensedItalic
    /ZurichBT-LightExtraCondensed
    /ZurichBT-LightItalic
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /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 <<
    /KOR <>
  >>
  /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
    >>
    <<
      /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
    >>
    <<
      /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 true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.284 858.898]
>> setpagedevice


