
SHORT COMMUNICATION

Japanese population data for eight X-STR loci using two
new quadruplex systems

H. Asamura & H. Sakai & M. Ota & H. Fukushima

Received: 26 January 2006 /Accepted: 25 April 2006 / Published online: 7 June 2006
# Springer-Verlag 2006

Abstract Using two new X-chromosome short tandem
repeats (X-STR) multiplex (quadruplex) systems, we
investigated Japanese population data (drawn from 401
individuals) for eight X-STR loci (DXS10011, DXS9898,
DXS8377, HPRTB, DXS7132, DXS6797, GATA172D05,
and DXS6807). Allele typing with the systems was
successful for all loci. The combined powers of discrimi-
nation of the eight loci in men and women were 0.999997
and 0.9999999996, respectively. We conclude that com-
bined analyses of the eight X-STR loci using these two
quadruplex polymerase chain reaction systems represent a
powerful tool for Japanese forensic practice.
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Introduction

Autosomal and gonosomal DNA polymorphisms are useful
tools for determining personal identity [1, 2]. In particular,
X-chromosome short tandem repeats (X-STR) analysis has
been confirmed to be effective for kinship testing such as
deficiency paternity cases. Population genetics data for
numerous X-STR loci have recently been reported for
certain ethnic groups, and X-STR multiplex polymerase
chain reaction (PCR) systems, including a commercially
available pentaplex kit (Mentype Argus X-UL, Biotype,

Dresden, Germany), have also drawn attention [3–12]. In
an earlier paper, we discussed mini X-STR multiplex
systems for highly degraded DNA [13]. The systems
successfully typed X-STR loci in DXS7423, DXS6789,
DXS101, GATA31E08, DXS8378, DXS7133, DXS7424,
and GATA165B12. In the study described in this paper, we
investigated Japanese population data for eight other
X-STR loci (DXS10011, DXS9898, DXS8377, HPRTB,
DXS7132, DXS6797, GATA172D05, and DXS6807),
using two new PCR quadruplex systems.

Materials and methods

Informed consent was obtained, and blood samples were
drawn from 401 Japanese individuals (229 unrelated men
and 172 unrelated women), corresponding 20 daughters and
14 sons (34 family trios). Parents of the children were
included in the 401 individuals, while the paternity and
maternity relationships of the families were confirmed by
autosomal STRs genotyping using AmpflSTR Identifier Kit
(Applied Biosystems, Foster City, CA, USA). DNA was
extracted from whole blood using the Nucleic Acid
Isolation System Quick Gene-800 (FUJIFILM, Tokyo,
Japan).

Two multiplex PCRs were performed using the fluores-
cent dye-labeled primer sets shown in Table 1. PCR
reactions were performed for a total volume of 10 μl
consisting of 1 ng of genomic DNA, 1× GeneAmp PCR
buffer, 1.5 mM of MgCl2, 200 μM of each deoxyribonu-
cleotide triphosphate (dNTP, GeneAmp dNTP MIX), each
primer set, and 1 U of AmpliTaq Gold DNA polymerase
(Applied Biosystems). The X-quadruplex-1 multiplex PCR
mixture contained 0.8 μM primer sets of DXS10011
(fluorescent dye labeled with 6FAM), 1.2 μM DXS9898
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(VIC), 0.8 μM DXS8377 (NED), and 0.8 μM HPRTB
(PET). The X-quadruplex-2 multiplex PCR mixture
contained 0.8 μM primer sets of DXS7132 (6FAM),
0.8 μM DXS6797 (VIC), 0.8 μM GATA172D05 (NED),
and 1.2 μM DXS6807 (PET). The cycling programs were
predenaturation at 95°C for 11 min, followed by 28 cycles
of denaturing at 94°C for 30 s, annealing at 59°C for 30 s,
extension at 72°C for 45 s, and a final extension at 60°C for
30 min with a GeneAmp 9700 (Applied Biosystems) in
9600 mode. Electrophoresis was performed with an ABI
3100-Avant Genetic Analyzer (Applied Biosystems), in
which 0.5 μl of PCR product was mixed with 9.3 μl Hi–Di
formamide and 0.2 μl of the GeneScan-500LIZ size
standard. GeneMapper ID v3.2 software was used to
analyze the data. Allelic typing was based on sequenced
allelic ladders (supplementary Fig. 1 in Appendix). Geno-
types for two commercially available cell lines K562
(Promega, Madison, WI, USA) and 9947A (Applied
Biosystems) were typed using the allelic ladder. To
determine the minimum quantity of DNA required to
achieve reliable results (peak highs in all loci exceeded
200 relative fluorescence units) with the multiplex systems,
we used a dilution series of 9947A DNA (50,100, 250, and
500 pg, and 1, 5, and 10 ng).

We calculated various forensic statistical parameters
by the methods described in the earlier papers:
polymorphism information content (PIC) [19], expected

Table 1 Primer sequences used in this study

Primer sequences

X-STR locus Forward primer Reverse primera Dye label Reference

X-quadruplex-1
DXS10011 5′-CTGAGATTGCACCATTGCAC-3′ 5′-GTGGGAGAACCGTT

TGAAGTT-3′
FAM [14]

DXS9898 5′-CGAGCACACCTACAAAAGCT-3′ 5′-GTCGATTAGGTTCAG
TTCCCA-3′

VIC [15]

DXS8377 5′-CACTTCATGGCTTACCACAG-3′ 5′-GACCTTTGGAAAGC
TAGTGT-3′

NED [16]

HPRTB 5′-ATGCCACAGATAATACACATCCCC-3′ 5′-GCTGTCTCTATTTCCA
TCTCTGTCTCC-3′

PET [17]

X-quadruplex-2
DXS7132 5′-TCCCCTCTCATCTATCTGACTG-3′ 5′-GTTTCTTTGCCAAACT

CTATTAGTCAACG-3′
FAM Newly designedb

DXS6797 5′-TTCCCTCTCTCCCTCTGTCT-3′ 5′-GACACACACCCAAA
ACCAGAT-3′

VIC GDBc

GATA172D05 5′-TAGTGGTGATGGTTGCACAG-3′ 5′-GATAATTGAAAGCC
CGGATTC-3′

NED [16]

DXS6807 5′-GAGCAATGATCTCATTTGCA-3′ 5′-GAAGTAAACATGTATAGG
AAAAAGCT-3′

PET [18]

aA guanine was added to the 5′-end of each reference reverse primer to promote adenylation
bNewly designed primer set in this study
cGenome database (http://www.gdb.org)

Fig. 1 Positions of eight X-chromosomal loci on chromosome X
ideogram. Detailed positions were obtained in mega base pairs (http://
www.ncbi.nlm.nih.gov). Linkage groups are according to Szibor et al.
[21, 22]
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probability of exclusion (PE) [20], power of discrimina-
tion (PD) [20], and mean exclusion chance (MEC) [21].

Results and discussions

The eight X-STR loci were analyzed using the two new
PCR quadruplex systems. These X-STR loci included
representatives from each linkage group [21, 22], (group
1: DXS6807; group 2: DXS7132, DXS9898, DXS6797,
and GATA172D05; group 3: HPRTB; and group 4:
DXS8377 and DXS10011). Figure 1 gives the locations
of the eight loci on the X-chromosome. DXS6797 locus
contains two STRs separated by 128 nonpolymorphic
nucleotides. Although haplotype analysis of both the STRs
would increase the amount of information compared with
that of the complex double STR [23], in this study, we
investigated the length of the complex double STRs
amplicon. PCR amplification and allele typing with the
systems were successful for all eight loci (Fig. 2). Geno-
types for two commercially available cell lines (K562 and

9947A) are given in Table 2. Stutter peaks were less than
10% except for the DXS8377 loci. Although the height of
the stutter peaks ranged from 20 to 30% in DXS8377, in all
women samples, each heterozygote peak always showed
approximately the same height and false allele typing due to
stutter peaks proved to be impossible. The minimum
quantity of DNA required to obtain reliable results in the
systems was determined to be 250 pg for X-quadruplex-1
and 100 pg for X-quadruplex-2. The observed allele
frequencies and forensic statistical parameters for the eight
X-STR loci were determined after an investigation of
genetic data from 229 Japanese men and 172 Japanese
women (Table 2). Heterozygosity values ranged from 0.552
(HPRTB) to 0.942 (DXS10011), PIC ranged from 0.597
(DXS6807) to 0.959 (DXS10011), while PE ranged from
0.441 (HPRTB) to 0.921 (DXS10011). The PD for men
data ranged from 0.639 (DXS9898) to 0.953 (DXS10011),
while the PD for women ranged from 0.818 (DXS6807) to
0.997 (DXS10011). The combined PDs for the eight loci in
men and women were 0.999997 and 0.9999999996,
respectively. The MECI ranged from 0.388 (DXS6807) to

Fig. 2 Electropherograms of the two quadruplex systems under a woman sample. a X-quadruplex-1. b X-quadruplex-2
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Fig. 2 (continued)

Table 2 Genotype of standard DNA and Japanese population data of eight X-STR loci

X-quadruplex-1 X-quadruplex-2

DXS10011 DXS9898 DXS8377 HPRTB DXS7132 DXS6797 GATA172D05 DXS6807

Cell-line DNA K562 29 12 52 13 13 24 12 11
9947A 36–38 12–15 45–47 14–14 12–12 21–23 10–10 12–14

Number of typed
chromosomes

Men 229 229 229 229 229 229 229 229
Women 172 172 172 172 172 172 172 172

Allele
6 0.096
7
8 0.120
8.3 0.042
9 0.059
10 0.005 0.442
11 0.085 0.033 0.002 0.229 0.363
12 0.508 0.269 0.059 0.054 0.005
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Table 2 (continued)

X-quadruplex-1 X-quadruplex-2

DXS10011 DXS9898 DXS8377 HPRTB DXS7132 DXS6797 GATA172D05 DXS6807

13 0.260 0.490 0.199 0.021
14 0.065 0.140 0.326 0.412
15 0.033 0.056 0.300 0.187
16 0.002 0.012 0.101 0.012
17 0.011 0.002
18 0.002 0.011
19 0.005
20 0.011
21 0.253
22 0.375
23 0.249
24 0.059
25 0.002 0.031
26 0.003 0.002
27 0.010 0.002
28 0.021
28.2 0.002
29 0.021
30 0.037
30.2 0.030
31 0.044
31.2 0.037
32 0.056
32.2 0.052
33 0.033
33.2 0.060
34 0.038
34.2 0.040
35 0.040
35.2 0.016
36 0.056
36.2 0.007
37 0.051
38 0.066
39 0.045
40 0.042
41 0.045
42 0.038 0.012
43 0.026 0.028
44 0.024 0.024
45 0.021 0.070
46 0.009 0.100
47 0.009 0.129
48 0.005 0.147
49 0.005 0.171
50 0.003 0.105
51 0.002 0.063
52 0.002 0.047
53 0.030
54 0.033
55 0.002 0.026
56 0.005
57 0.007
58 0.003
HETa 0.942 0.640 0.901 0.552 0.587 0.669 0.674 0.657
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0.916 (DXS10011), while the MECII ranged from 0.596
(DXS6807) to 0.957 (DXS10011). A comparison of these
allele frequencies based on data for Japanese and Korean
[8] showed no significant differences. On the investigated
kinship cases (34 family trios), no mutation was detected,
although the number of meioses investigated was too small
to estimate a reliable mutation rate. The combined analyses
of the eight X-STR loci using the two quadruplex PCR
systems discussed in this study would appear to present a
powerful tool for Japanese forensic practice.

References

1. Veselinovic I, Kubat M, Furac I, Skavic J, Martinovic KI, Tasic M
(2004) Allele frequencies of the 15 AmpflSTR Identifiler loci in
the population of Vojvodina Province, Serbia and Montenegro. Int
J Legal Med 118:184–186

2. Kwak KD, Jin HJ, Shin DJ et al (2005) Y-chromosomal STR
haplotypes and their applications to forensic and population
studies in East Asia. Int J Legal Med 119:195–201

3. Edelmann J, Hering S, Michael M et al (2001) 16 X-chromosome
STR loci frequency data from a German population. Forensic Sci
Int 124:215–218

4. Wiegand P, Berger B, Edelmann J, Parson W (2003) Population
genetic comparisons of three X-chromosomal STRs. Int J Legal
Med 117:62–65

5. Turrina S, De Leo D (2003) Population data of three
X-chromosomal STRs: DXS7132, DXS7133 and GATA172D05
in North Italy. J Forensic Sci 48:1428–1429

6. Chen MY, Pu CE (2004) Population data on the X chromosome
short tandem repeat loci DXS10011, DXS101, DXS6789,
DXS7132, DXS8377, and DXS9895 in Taiwan. Forensic Sci Int
146:65–67

7. Lee HY, Park MJ, Jeong CK et al (2004) Genetic characteristics
and population study of 4 X-chromosomal STRs in Koreans:

evidence for a null allele at DXS9898. Int J Legal Med
118:355–360

8. Shin SH, Yu JS, Park SW, Min GS, Chung KW (2005) Genetic
analysis of 18 X-linked short tandem repeat markers in Korean
population. Forensic Sci Int 147:35–41

9. Pepinski W, Skawronska M, Niemcunowicz JA, Ptaszynska SI,
Koc ZE, Janica J, Berent JA (2005) Polymorphism of four
X-chromosomal STRs in a Polish population sample. Forensic Sci
Int 151:93–95

10. Poetsch M, Petersmann H, Repenning A, Lignitz E (2005)
Development of two pentaplex systems with X-chromosomal
STR loci and their allele frequencies in a northeast German
population. Forensic Sci Int 155:71–76

11. Zalan A, Volgyi A, Jung M, Peterman O, Pamjav H (2005)
Hungarian population data of four X-linked markers:
DXS8378, DXS7132, HPRTB, and DXS7423. Int J Legal
Med 20:1–4

12. Zarrabeitia MT, Alonso A, Martin J et al (2005) Study of six
X-linked tetranucleotide microsatellites: population data from five
Spanish regions. Int J Legal Med 120:147–150

13. Asamura H, Sakai H, Kobayashi K, Ota M, Fukushima H
(2006) MiniX-STR multiplex system population study in
Japan and application to degraded DNA analysis. Int J Legal
Med 120:174–181

14. Hering S, Brundirs N, Kuhlisch E et al (2004) DXS10,011: studies
on structure, allele distribution in three populations and genetic
linkage to further q-telomeric chromosome X markers. Int J Legal
Med 118:313–319

15. Hering S, Szibor R (2000) Development of the X-linked
tetrameric microsatellite marker DXS9898 for forensic purposes.
J Forensic Sci 45:929–931

16. Edelmann J, Deichsel D, Hering S, Plate I, Szibor R (2002)
Sequence variation and allele nomenclature for the X-linked STRs
DXS9895, DXS8378, DXS7132, DXS6800, DXS7133,
GATA172D05, DXS7423 and DXS8377. Forensic Sci Int
129:99–103

17. Szibor R, Lautsch S, Plate I, Beck N (2000) Population data
on the X chromosome short tandem repeat locus HumHPRTB
in two regions of Germany. J Forensic Sci 45:231–233

Table 2 (continued)

X-quadruplex-1 X-quadruplex-2

DXS10011 DXS9898 DXS8377 HPRTB DXS7132 DXS6797 GATA172D05 DXS6807

PICb 0.959 0.615 0.889 0.614 0.709 0.683 0.686 0.597
PEc 0.921 0.484 0.812 0.441 0.561 0.537 0.531 0.447
PD (men)d 0.953 0.639 0.887 0.694 0.757 0.731 0.736 0.663
PD (women)e 0.997 0.850 0.982 0.819 0.891 0.878 0.878 0.818
MECIf 0.916 0.428 0.791 0.420 0.523 0.491 0.506 0.388
MECIIg 0.957 0.616 0.887 0.614 0.709 0.682 0.686 0.596

aObserved heterozygosity
bPolymorphism information content [19]
cPower of exclusion [20]
dPower of discrimination in men [20]
ePower of discrimination in women [20]
fMean exclusion chance for autosomal markers in trios [21]
gMean exclusion chance for X-chromosome markers in trios [21]

308 Int J Legal Med (2006) 120:303–309



18. Edelmann J, Szibor R (1999) Validation of the HumDXS6807
short tandem repeat polymorphism for forensic application.
Electrophoresis 20:2844–2846

19. Botstein D, White RI, Skolnich M, Davis RW (1980) Construction
of a genetic linkage map in man using restriction fragment length
polymorphisms. Am J Hum Genet 32:314–331

20. Desmarais D, Zhong Y, Chakraborty R, Perreault C, Busque L
(1998) Development of a highly polymorphic STR marker for
identity testing purposes at the human androgen receptor gene
(HUMARA). J Forensic Sci 43:1046–1049

21. Szibor R, Krawczak M, Hering S, Edelmann J, Kuhlisch E,
Krause D (2003) Use of X-linked markers for forensic purposes.
Int J Legal Med 117:67–74

22. Szibor R, Hering S, Edelmann J (2005) A new web site compiling
forensic chromosome X research is now online. Int J Legal Med
25:1–3 (http://www.chrx-str.org)

23. Poetsch M, Repenning A, Lignitz E, Kuhlisch E, Szibor
R (2006) DXS6797 contains two STRs which can be
easily haplotyped in both sexes. Int J Legal Med 120:
61–66

Int J Legal Med (2006) 120:303–309 309

http://www.chrx-str.org

	Japanese population data for eight X-STR loci using two �new quadruplex systems
	Abstract
	Introduction
	Materials and methods
	Results and discussions
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AardvarkPSMT
    /AceBinghamSH
    /AddisonLibbySH
    /AGaramond-Italic
    /AGaramond-Regular
    /AkbarPlain
    /Albertus-Bold
    /AlbertusExtraBold-Regular
    /AlbertusMedium-Italic
    /AlbertusMedium-Regular
    /AlfonsoWhiteheadSH
    /Algerian
    /AllegroBT-Regular
    /AmarilloUSAF
    /AmazoneBT-Regular
    /AmeliaBT-Regular
    /AmerigoBT-BoldA
    /AmerTypewriterITCbyBT-Medium
    /AndaleMono
    /AndyMacarthurSH
    /Animals
    /AnneBoleynSH
    /Annifont
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /AntiqueOlive-Italic
    /AntiqueOlive-Regular
    /AntonioMountbattenSH
    /ArabiaPSMT
    /AradLevelVI
    /ArchitecturePlain
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMTBlack-Regular
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeLight
    /ArialUnicodeLight-Bold
    /ArialUnicodeLight-BoldItalic
    /ArialUnicodeLight-Italic
    /ArrowsAPlentySH
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /Asiana
    /AssadSadatSH
    /AvalonPSMT
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Baskerville-Bold
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BeauTerrySH
    /BECROSS
    /BedrockPlain
    /BeeskneesITC
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /BennieGoetheSH
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /Bethel
    /BibiGodivaSH
    /BibiNehruSH
    /BKenwood-Regular
    /BlackadderITC-Regular
    /BlondieBurtonSH
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /BodoniBT-Bold
    /BodoniBT-BoldItalic
    /BodoniBT-Italic
    /BodoniBT-Roman
    /Bodoni-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Regular
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolFive
    /BookshelfSymbolFour
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /BookwomanDemiItalicSH
    /BookwomanDemiSH
    /BookwomanExptLightSH
    /BookwomanLightItalicSH
    /BookwomanLightSH
    /BookwomanMonoLightSH
    /BookwomanSwashDemiSH
    /BookwomanSwashLightSH
    /BoulderRegular
    /BradleyHandITC
    /Braggadocio
    /BrailleSH
    /BRectangular
    /BremenBT-Bold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayBT-Regular
    /BRubber
    /Brush445BT-Regular
    /BrushScriptMT
    /BSorbonna
    /BStranger
    /BTriumph
    /BuckyMerlinSH
    /BusoramaITCbyBT-Medium
    /Caesar
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-Italic
    /CalligrapherRegular
    /CameronStendahlSH
    /Candy
    /CandyCaneUnregistered
    /CankerSore
    /CarlTellerSH
    /CarrieCattSH
    /CaslonOpenfaceBT-Regular
    /CassTaylorSH
    /CDOT
    /Centaur
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldStyle-BoldItalic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Cezanne
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGOmega-Regular
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /Charting
    /ChartreuseParsonsSH
    /ChaseCallasSH
    /ChasThirdSH
    /ChaucerRegular
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /ChildBonaparteSH
    /Chiller-Regular
    /ChuckWarrenChiselSH
    /ChuckWarrenDesignSH
    /CityBlueprint
    /Clarendon-Bold
    /Clarendon-Book
    /ClarendonCondensedBold
    /ClarendonCondensed-Bold
    /ClarendonExtended-Bold
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /ClaudeCaesarSH
    /CLI
    /Clocks
    /ClosetoMe
    /CluKennedySH
    /CMBX10
    /CMBX5
    /CMBX7
    /CMEX10
    /CMMI10
    /CMMI5
    /CMMI7
    /CMMIB10
    /CMR10
    /CMR5
    /CMR7
    /CMSL10
    /CMSY10
    /CMSY5
    /CMSY7
    /CMTI10
    /CMTT10
    /CoffeeCamusInitialsSH
    /ColetteColeridgeSH
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /CooperBlack
    /CooperBT-BlackHeadline
    /CooperBT-BlackItalic
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Medium
    /CooperBT-MediumItalic
    /CooperPlanck2LightSH
    /CooperPlanck4SH
    /CooperPlanck6BoldSH
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /CopticLS
    /Cornerstone
    /Coronet
    /CoronetItalic
    /Cotillion
    /CountryBlueprint
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CSSubscript
    /CSSubscriptBold
    /CSSubscriptItalic
    /CSSuperscript
    /CSSuperscriptBold
    /Cuckoo
    /CurlzMT
    /CybilListzSH
    /CzarBold
    /CzarBoldItalic
    /CzarItalic
    /CzarNormal
    /DauphinPlain
    /DawnCastleBold
    /DawnCastlePlain
    /Dekker
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Denmark
    /Desdemona
    /Diploma
    /DizzyDomingoSH
    /DizzyFeiningerSH
    /DocTermanBoldSH
    /DodgenburnA
    /DodoCasalsSH
    /DodoDiogenesSH
    /DomCasualBT-Regular
    /Durian-Republik
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EBT's-cmbx10
    /EBT's-cmex10
    /EBT's-cmmi10
    /EBT's-cmmi5
    /EBT's-cmmi7
    /EBT's-cmr10
    /EBT's-cmr5
    /EBT's-cmr7
    /EBT's-cmsy10
    /EBT's-cmsy5
    /EBT's-cmsy7
    /EdithDaySH
    /Elephant-Italic
    /Elephant-Regular
    /EmGravesSH
    /EngelEinsteinSH
    /English111VivaceBT-Regular
    /English157BT-Regular
    /EngraversGothicBT-Regular
    /EngraversOldEnglishBT-Bold
    /EngraversOldEnglishBT-Regular
    /EngraversRomanBT-Bold
    /EngraversRomanBT-Regular
    /EnviroD
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErasITC-Ultra
    /ErnestBlochSH
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EuroRoman
    /EuroRomanOblique
    /ExxPresleySH
    /FencesPlain
    /Fences-Regular
    /FifthAvenue
    /FigurineCrrCB
    /FigurineCrrCBBold
    /FigurineCrrCBBoldItalic
    /FigurineCrrCBItalic
    /FigurineTmsCB
    /FigurineTmsCBBold
    /FigurineTmsCBBoldItalic
    /FigurineTmsCBItalic
    /FillmoreRegular
    /Fitzgerald
    /Flareserif821BT-Roman
    /FleurFordSH
    /Fontdinerdotcom
    /FontdinerdotcomSparkly
    /FootlightMTLight
    /ForefrontBookObliqueSH
    /ForefrontBookSH
    /ForefrontDemiObliqueSH
    /ForefrontDemiSH
    /Fortress
    /FractionsAPlentySH
    /FrakturPlain
    /Franciscan
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FranklinUnic
    /FredFlahertySH
    /Freehand575BT-RegularB
    /Freehand591BT-RegularA
    /FreestyleScript-Regular
    /Frutiger-Roman
    /FTPMultinational
    /FTPMultinational-Bold
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /GabbyGauguinSH
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garcia
    /GarryMondrian3LightItalicSH
    /GarryMondrian3LightSH
    /GarryMondrian4BookItalicSH
    /GarryMondrian4BookSH
    /GarryMondrian5SBldItalicSH
    /GarryMondrian5SBldSH
    /GarryMondrian6BoldItalicSH
    /GarryMondrian6BoldSH
    /GarryMondrian7ExtraBoldSH
    /GarryMondrian8UltraSH
    /GarryMondrianCond3LightSH
    /GarryMondrianCond4BookSH
    /GarryMondrianCond5SBldSH
    /GarryMondrianCond6BoldSH
    /GarryMondrianCond7ExtraBoldSH
    /GarryMondrianCond8UltraSH
    /GarryMondrianExpt3LightSH
    /GarryMondrianExpt4BookSH
    /GarryMondrianExpt5SBldSH
    /GarryMondrianExpt6BoldSH
    /GarryMondrianSwashSH
    /Gaslight
    /GatineauPSMT
    /Gautami
    /GDT
    /Geometric231BT-BoldC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /GeometricSlab703BT-Bold
    /GeometricSlab703BT-BoldCond
    /GeometricSlab703BT-BoldItalic
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /GeometricSlab703BT-Medium
    /GeometricSlab703BT-MediumCond
    /GeometricSlab703BT-MediumItalic
    /GeometricSlab703BT-XtraBold
    /GeorgeMelvilleSH
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansBC
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSans-Regular
    /GoldMinePlain
    /Gonzo
    /GothicE
    /GothicG
    /GothicI
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GraceAdonisSH
    /Graeca
    /Graeca-Bold
    /Graeca-BoldItalic
    /Graeca-Italic
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /GreekC
    /GreekS
    /GreekSans
    /GreekSans-Bold
    /GreekSans-BoldOblique
    /GreekSans-Oblique
    /Griffin
    /GrungeUpdate
    /Haettenschweiler
    /HankKhrushchevSH
    /HarlowSolid
    /HarpoonPlain
    /Harrington
    /HeatherRegular
    /Hebraica
    /HeleneHissBlackSH
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HenryPatrickSH
    /Herald
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HogBold-HMK
    /HogBook-HMK
    /HomePlanning
    /HomePlanning2
    /HomewardBoundPSMT
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /IBMPCDOS
    /IceAgeD
    /Impact
    /Incised901BT-Bold
    /Incised901BT-Light
    /Incised901BT-Roman
    /Industrial736BT-Italic
    /Informal011BT-Roman
    /InformalRoman-Regular
    /Intrepid
    /IntrepidBold
    /IntrepidOblique
    /Invitation
    /IPAExtras
    /IPAExtras-Bold
    /IPAHighLow
    /IPAHighLow-Bold
    /IPAKiel
    /IPAKiel-Bold
    /IPAKielSeven
    /IPAKielSeven-Bold
    /IPAsans
    /ISOCP
    /ISOCP2
    /ISOCP3
    /ISOCT
    /ISOCT2
    /ISOCT3
    /Italic
    /ItalicC
    /ItalicT
    /JesterRegular
    /Jokerman-Regular
    /JotMedium-HMK
    /JuiceITC-Regular
    /JupiterPSMT
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KarlaJohnson5CursiveSH
    /KarlaJohnson5RegularSH
    /KarlaJohnson6BoldCursiveSH
    /KarlaJohnson6BoldSH
    /KarlaJohnson7ExtraBoldCursiveSH
    /KarlaJohnson7ExtraBoldSH
    /KarlKhayyamSH
    /Karnack
    /Kartika
    /Kashmir
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KeplerStd-Black
    /KeplerStd-BlackIt
    /KeplerStd-Bold
    /KeplerStd-BoldIt
    /KeplerStd-Italic
    /KeplerStd-Light
    /KeplerStd-LightIt
    /KeplerStd-Medium
    /KeplerStd-MediumIt
    /KeplerStd-Regular
    /KeplerStd-Semibold
    /KeplerStd-SemiboldIt
    /KeystrokeNormal
    /Kidnap
    /KidsPlain
    /Kindergarten
    /KinoMT
    /KissMeKissMeKissMe
    /KoalaPSMT
    /KorinnaITCbyBT-Bold
    /KorinnaITCbyBT-KursivBold
    /KorinnaITCbyBT-KursivRegular
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /Kristin
    /KunstlerScript
    /KyotoSong
    /LainieDaySH
    /LandscapePlanning
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /Latha
    /LatinoPal3LightItalicSH
    /LatinoPal3LightSH
    /LatinoPal4ItalicSH
    /LatinoPal4RomanSH
    /LatinoPal5DemiItalicSH
    /LatinoPal5DemiSH
    /LatinoPal6BoldItalicSH
    /LatinoPal6BoldSH
    /LatinoPal7ExtraBoldSH
    /LatinoPal8BlackSH
    /LatinoPalCond4RomanSH
    /LatinoPalCond5DemiSH
    /LatinoPalCond6BoldSH
    /LatinoPalExptRomanSH
    /LatinoPalSwashSH
    /LatinWidD
    /LatinWide
    /LeeToscanini3LightSH
    /LeeToscanini5RegularSH
    /LeeToscanini7BoldSH
    /LeeToscanini9BlackSH
    /LeeToscaniniInlineSH
    /LetterGothic12PitchBT-Bold
    /LetterGothic12PitchBT-BoldItal
    /LetterGothic12PitchBT-Italic
    /LetterGothic12PitchBT-Roman
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-Italic
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Regular
    /LibrarianRegular
    /LinusPSMT
    /Lithograph-Bold
    /LithographLight
    /LongIsland
    /LubalinGraphMdITCTT
    /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
    /LucidaSansUnicode
    /LydianCursiveBT-Regular
    /Magneto-Bold
    /Mangal-Regular
    /Map-Symbols
    /MarcusHobbesSH
    /Mariah
    /Marigold
    /MaritaMedium-HMK
    /MaritaScript-HMK
    /Market
    /MartinMaxxieSH
    /MathTypeMed
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /MaudeMeadSH
    /MemorandumPSMT
    /Metro
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrogrammaD-BoldExte
    /MicrosoftSansSerif
    /MikePicassoSH
    /MiniPicsLilEdibles
    /MiniPicsLilFolks
    /MiniPicsLilStuff
    /MischstabPopanz
    /MisterEarlBT-Regular
    /Mistral
    /ModerneDemi
    /ModerneDemiOblique
    /ModerneOblique
    /ModerneRegular
    /Modern-Regular
    /MonaLisaRecutITC-Normal
    /Monospace821BT-Bold
    /Monospace821BT-BoldItalic
    /Monospace821BT-Italic
    /Monospace821BT-Roman
    /Monotxt
    /MonotypeCorsiva
    /MonotypeSorts
    /MorrisonMedium
    /MorseCode
    /MotorPSMT
    /MSAM10
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MSReference1
    /MSReference2
    /MTEX
    /MTEXB
    /MTEXH
    /MT-Extra
    /MTGU
    /MTGUB
    /MTLS
    /MTLSB
    /MTMI
    /MTMIB
    /MTMIH
    /MTMS
    /MTMSB
    /MTMUB
    /MTMUH
    /MTSY
    /MTSYB
    /MTSYH
    /MT-Symbol
    /MTSYN
    /Music
    /MVBoli
    /MysticalPSMT
    /NagHammadiLS
    /NealCurieRuledSH
    /NealCurieSH
    /NebraskaPSMT
    /Neuropol-Medium
    /NevisonCasD
    /NewMilleniumSchlbkBoldItalicSH
    /NewMilleniumSchlbkBoldSH
    /NewMilleniumSchlbkExptSH
    /NewMilleniumSchlbkItalicSH
    /NewMilleniumSchlbkRomanSH
    /News702BT-Bold
    /News702BT-Italic
    /News702BT-Roman
    /Newton
    /NewZuricaBold
    /NewZuricaItalic
    /NewZuricaRegular
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NigelSadeSH
    /Nirvana
    /NuptialBT-Regular
    /OCRAbyBT-Regular
    /OfficePlanning
    /OldCentury
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OpenSymbol
    /OttawaPSMT
    /OttoMasonSH
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PalmSpringsPSMT
    /Pamela
    /PanRoman
    /ParadisePSMT
    /ParagonPSMT
    /ParamountBold
    /ParamountItalic
    /ParamountRegular
    /Parchment-Regular
    /ParisianBT-Regular
    /ParkAvenueBT-Regular
    /Patrick
    /Patriot
    /PaulPutnamSH
    /PcEncodingLowerSH
    /PcEncodingSH
    /Pegasus
    /PenguinLightPSMT
    /PennSilvaSH
    /Percival
    /PerfectRegular
    /Pfn2BlackItalic
    /Phantom
    /PhilSimmonsSH
    /Pickwick
    /PipelinePlain
    /Playbill
    /PoorRichard-Regular
    /Poster
    /PosterBodoniBT-Italic
    /PosterBodoniBT-Roman
    /Pristina-Regular
    /Proxy1
    /Proxy2
    /Proxy3
    /Proxy4
    /Proxy5
    /Proxy6
    /Proxy7
    /Proxy8
    /Proxy9
    /Prx1
    /Prx2
    /Prx3
    /Prx4
    /Prx5
    /Prx6
    /Prx7
    /Prx8
    /Prx9
    /Pythagoras
    /Raavi
    /Ranegund
    /Ravie
    /Ribbon131BT-Bold
    /RMTMI
    /RMTMIB
    /RMTMIH
    /RMTMUB
    /RMTMUH
    /RobWebsterExtraBoldSH
    /Rockwell
    /Rockwell-Bold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RomanC
    /RomanD
    /RomanS
    /RomanT
    /Romantic
    /RomanticBold
    /RomanticItalic
    /Sahara
    /SalTintorettoSH
    /SamBarberInitialsSH
    /SamPlimsollSH
    /SansSerif
    /SansSerifBold
    /SansSerifBoldOblique
    /SansSerifOblique
    /Sceptre
    /ScribbleRegular
    /ScriptC
    /ScriptHebrew
    /ScriptS
    /Semaphore
    /SerifaBT-Black
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /Sfn2Bold
    /Sfn3Italic
    /ShelleyAllegroBT-Regular
    /ShelleyVolanteBT-Regular
    /ShellyMarisSH
    /SherwoodRegular
    /ShlomoAleichemSH
    /ShotgunBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SignatureRegular
    /Signboard
    /SignetRoundhandATT-Italic
    /SignetRoundhand-Italic
    /SignLanguage
    /Signs
    /Simplex
    /SissyRomeoSH
    /SlimStravinskySH
    /SnapITC-Regular
    /SnellBT-Bold
    /Socket
    /Sonate
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /SpruceByingtonSH
    /SPSFont1Medium
    /SPSFont2Medium
    /SPSFont3Medium
    /SpsFont4Medium
    /SPSFont4Medium
    /SPSFont5Normal
    /SPSScript
    /SRegular
    /Staccato222BT-Regular
    /StageCoachRegular
    /StandoutRegular
    /StarTrekNextBT-ExtraBold
    /StarTrekNextPiBT-Regular
    /SteamerRegular
    /Stencil
    /StencilBT-Regular
    /Stewardson
    /Stonehenge
    /StopD
    /Storybook
    /Strict
    /Strider-Regular
    /StuyvesantBT-Regular
    /StylusBT
    /StylusRegular
    /SubwayRegular
    /SueVermeer4LightItalicSH
    /SueVermeer4LightSH
    /SueVermeer5MedItalicSH
    /SueVermeer5MediumSH
    /SueVermeer6DemiItalicSH
    /SueVermeer6DemiSH
    /SueVermeer7BoldItalicSH
    /SueVermeer7BoldSH
    /SunYatsenSH
    /SuperFrench
    /SuzanneQuillSH
    /Swiss721-BlackObliqueSWA
    /Swiss721-BlackSWA
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721-LightObliqueSWA
    /Swiss721-LightSWA
    /Swiss911BT-ExtraCompressed
    /Swiss921BT-RegularA
    /Syastro
    /Sylfaen
    /Symap
    /Symath
    /SymbolGreek
    /SymbolGreek-Bold
    /SymbolGreek-BoldItalic
    /SymbolGreek-Italic
    /SymbolGreekP
    /SymbolGreekP-Bold
    /SymbolGreekP-BoldItalic
    /SymbolGreekP-Italic
    /SymbolGreekPMono
    /SymbolMT
    /SymbolProportionalBT-Regular
    /SymbolsAPlentySH
    /Symeteo
    /Symusic
    /Tahoma
    /Tahoma-Bold
    /TahomaItalic
    /TamFlanahanSH
    /Technic
    /TechnicalItalic
    /TechnicalPlain
    /TechnicBold
    /TechnicLite
    /Tekton-Bold
    /Teletype
    /TempsExptBoldSH
    /TempsExptItalicSH
    /TempsExptRomanSH
    /TempsSwashSH
    /TempusSansITC
    /TessHoustonSH
    /TexCatlinObliqueSH
    /TexCatlinSH
    /Thrust
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldOblique
    /Times-ExtraBold
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Oblique
    /Times-Roman
    /Times-Semibold
    /Times-SemiboldItalic
    /TimesUnic-Bold
    /TimesUnic-BoldItalic
    /TimesUnic-Italic
    /TimesUnic-Regular
    /TonyWhiteSH
    /TransCyrillic
    /TransCyrillic-Bold
    /TransCyrillic-BoldItalic
    /TransCyrillic-Italic
    /Transistor
    /Transitional521BT-BoldA
    /Transitional521BT-CursiveA
    /Transitional521BT-RomanA
    /TranslitLS
    /TranslitLS-Bold
    /TranslitLS-BoldItalic
    /TranslitLS-Italic
    /TransRoman
    /TransRoman-Bold
    /TransRoman-BoldItalic
    /TransRoman-Italic
    /TransSlavic
    /TransSlavic-Bold
    /TransSlavic-BoldItalic
    /TransSlavic-Italic
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TribuneBold
    /TribuneItalic
    /TribuneRegular
    /Tristan
    /TrotsLight-HMK
    /TrotsMedium-HMK
    /TubularRegular
    /Tunga-Regular
    /Txt
    /TypoUprightBT-Regular
    /UmbraBT-Regular
    /UmbrellaPSMT
    /UncialLS
    /Unicorn
    /UnicornPSMT
    /Univers
    /UniversalMath1BT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Italic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-CondensedOblique
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /Univers-Italic
    /UniversityRomanBT-Regular
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /URWWoodTypD
    /USABlackPSMT
    /USALightPSMT
    /Vagabond
    /Venetian301BT-Demi
    /Venetian301BT-DemiItalic
    /Venetian301BT-Italic
    /Venetian301BT-Roman
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /VinetaBT-Regular
    /Vivaldii
    /VladimirScript
    /VoguePSMT
    /Vrinda
    /WaldoIconsNormalA
    /WaltHarringtonSH
    /Webdings
    /Weiland
    /WesHollidaySH
    /Wingdings-Regular
    /WP-HebrewDavid
    /XavierPlatoSH
    /YuriKaySH
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Medium
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZappedChancellorMedItalicSH
    /ZurichBT-BlackExtended
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


