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Abstract We report a rare case of adult Philadelphia
chromosome (Ph)-positive acute lymphoblastic leukemia
(ALL) with an ela3 fusion transcript. A 25-year-old female
consulted our hospital for leukocytosis and thrombocyto-
penia. She was diagnosed with Ph-positive precursor B cell
ALL. The patient’s BCR-ABL fusion gene showed the
ela3 transcript. She received bone marrow transplantation
(BMT) in the first complete remission (CR). However, the
disease relapsed 4 months later, and she received a second
BMT in the second CR, which caused lethal venoocculu-
sive disease. The duration of the total clinical course was
18 months. We established a new cell line from the
patient’s leukemic cells at the time of relapse, which is
very rare and useful for study as an atypical Ph-positive
ALL model. The literature on Ph-positive leukemia lacking
ABL exon 2 was also reviewed.
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1 Introduction

The Philadelphia chromosome (Ph) is a chromosomal
abnormality associated with some specific malignant dis-
eases. It is found in more than 95% of patients with chronic
myelogenous leukemia (CML), in 30% of adults and in 2—
5% of children with acute lymphoblastic leukemia (ALL),
and in occasional cases of acute myelogenous leukemia
(AML). The translocation between chromosomes 9 and 22
in Ph, referred to as t(9;22)(q34;ql1), results in the for-
mation of a BCR—-ABL fusion gene, and is considered as
the cause of leukemogensis. The BCR-ABL gene has
recently been reported to show variation according to the
position of the breakpoint in BCR and/or ABL. Cases with
the BCR-ABL transcript lacking ABL exon 2 (a2) have
anecdotally been reported, among which one or two of the
b2a3, b3a3, and ela3 fusion transcripts have been detected.
In this paper, we describe a rare case of adult Ph-positive
precursor B cell ALL with the ela3 fusion transcript, the
clinical course, and a new cell line established from the
leukemic cells. The literature on Ph-positive leukemia
lacking ABL a2 was also reviewed.

2 Patient and methods
2.1 Patient

A 25-year-old female was admitted to our hospital for
leukocytosis and thrombocytopenia in May 2004. The
white blood cell (WBC) count was 38.8 x 10°/L with 74%
lymphoblasts, the hemoglobin level was 12.7 g/dl, and the
platelet count was 23 x 10°/L. The bone marrow (BM)
was hypercellular and karyotype analysis showed 46XX,
t(9;22)(q34;q11). Immunophenotypical analysis showed
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reactivity with antibodies for CD10, CD19, and HLA-DR.
She was diagnosed with Ph-positive precursor B cell ALL,
and leukemic cells were shown to have the ela3 fusion
transcript at 170,000 copies/ig RNA by the real-time

quantitative polymerase chain reaction (RQ-PCR).
Remission induction therapy consisting of daunorubicin,
cyclophosphamide (CPA), predonisolone, vincristine

(VCR), and L-asparaginase was carried out according to the
Japan Adult Leukemia Study Group ALL202 protocol,
with the result of complete remission (CR) with 6.0% via
fluorescence in situ hybridization (FISH), although RQ-
PCR was not done. After two courses of consolidation
therapy, she received bone marrow transplantation (BMT)
with a CY/TBI (cyclophosphamide, total body irradiation)
regimen from a HLA full-matched unrelated donor. The
BCR-ABL fusion transcript was detected at 2.5% (FISH)
and 8,200 copies/pLg RNA (RQ-PCR) just before BMT and
4.0% (FISH) and 50> copies/ug RNA (RQ-PCR) one
month later after BMT. Graft-versus-host disease (GVHD)
prophylaxis was carried out using cyclosporine (CYA) and
short-term methotrexate (MTX) with no GVHD, and the
discontinuation of CYA 4 months later after BMT. How-
ever, the disease relapsed 4 months later after BMT
(almost at the same time as the point of CYA discontinu-
ation) with a WBC count of 36.6 x 10°/L. The BM was
hypercellular and karyotype analysis showed complicated
additional abnormalities besides t(9;22)(q34;ql1). Immu-
nophenotypical analysis showed positivity for CDI10,
CD19, CD34, and HLA-DR. The BCR-ABL fusion tran-
script was identified at 71.0% and 270,000 copies/pig RNA
by FISH and RQ-PCR, respectively. The second CR was
obtained with hyper CVAD (CPA, VCR, doxorubicin, and
dexamethasone) and high-dose MTX/Ara-C (MTX, cyt-
arabine) [1] with 4.0% (FISH) and 50> copies/ug RNA
(RQ-PCR). Thereafter, imatinib mesylate was given as the
maintenance therapy. She again received BMT with BU/L-
PAM (busulfun, melphalan) regimen from another HLA
full-matched unrelated donor. CR had been maintained
with minimal residual disease of 4.0% (FISH) and 50>
copies/ig RNA (RQ-PCR) just before the second BMT.
However, she died of venoocclusive disease 13 days later
after that BMT. The duration of the total clinical course
was 18 months.

2.2 RQ-PCR and sequence analysis

Samples were taken from the patient’s bone marrow at the
time of diagnosis. The RQ-PCR assay and sequence anal-
ysis were based on a previous report [2]. The nucleotide
sequence is accessible under the following NCBI accession
number: AF113911.

2.3 Cell culture

Cells were obtained from the patient’s bone marrow at
relapse with informed consent in accordance with the
Declaration of Helsinki. Mononuclear cells (MNCs) were
purified by Ficoll centrifugation (Ficoll-Paque Plus,
Amersham, Uppsala, Sweden), washed in phosphate-buf-
fered saline (PBS), and cultured in RPMI 1640 medium
(Invitrogen, Carlsbad, CA, USA) supplemented with 2 mM
L-glutamine, penicillin (100 U/ml), streptomycin (100 pg/
ml), and 10% (vol/vol) heat-inactivated fetal calf serum
(FCS; Gibco, Grand Island, NY, USA) at 37°C in a
humidified atmosphere containing 5% CO,. Cultures were
fed once weekly by replacing one half of the growth
medium with fresh medium. MNCs did not require any
supplementation since cells immediately showed sponta-
neous proliferating activity.

3 Results
3.1 RQ-PCR and sequence analysis

An amplified band of 123 base pairs (bp) was detected
when analyzed with the forward primer 5 AT-
CGTGGGCGTCCGCAAGAC3 and reverse primer
5'GGCTTCACACCATTCCCCAT?3’, which were parts of
BCR el and ABL a3 regions, respectively (Fig. 1).
Sequence analysis showed the deletion of ABL a2 in the
PCR product, which corresponded to an ela3 fusion tran-
script (Fig. 2).

Fig. 1 RQ-PCR analysis. RQ-PCR analysis was performed with the
primers described in the text. Lane I ela2-positive control (297 bp),
Lane 2 the present case at diagnosis (123 bp), Lane 3 the present case
just before the first BMT, Lane 4 negative control, M molecular
weight marker
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1 gtaccagece taccagagcea tctacgtcgg gggeatgatg gaaggggage geaagggcece
61 gctectgege agecagagea cetetgagea ggagaagegce cttacetgge cecgeaggte
121 ctactccece cggagttttg aggattgegg aggeggctat accceggact geagetccaa
181 tgagaacctc acctccageg aggaggactt ctectetgge cagtccagee gegtgtecee
241 aagccccacce acctaccgea tgttecggga caaaagecge tetcectege agaactegea
301 acagtecttc gacagcagcea gtecececac gecgeagtge cataagegge accggeactg
361 cccggttgte gtgtecgagg ccaccategt gggegteege aagaccggge agatetggee

421 caacgatgge gagggegect tecatggaga cgeagaagec cttcagegge cagtageate
481 tgactttgag cctcagggte tgagtgaage cgetegttgg aactccaagg aaaaccttct
541 cgetggacce agtgaaaatg accccaacct tttcgttgea ctgtatgatt ttgtggccag

601 tggagataac actctaagca taactaaagg tgaaaagcetc cgggtettag getataatca
661 caatggggaa tggtgtgaag cccaaaccaa aaatggccaa ggetgggtee caageaacta
721 catcacgeca gtcaacagte tggagaaaca ctectggtac catgggectg tgtecegeaa
781 tgcegetgag tatctgetga geagegggat caatggeage ttettggtee gtgagagtga
841 gagcagtect ggccagaggt ceatcteget gagatacgaa gggagggtgt accattacag
901 gatcaacact gcttctgatg gcaagetcta cgtetcetce gagageegct tcaacaccct
961 ggccgagttg gttcatcate attcaacggt ggecgacggg ctcatcacca cgetecatta
1021 tccagcecca aagegeaaca ageecactgt ctatggtgtg tcccccaact acgacaagt

Fig. 2 Sequence analysis. Amplified bands were formed when
analyzed with forward and reverse primers contained in the BCR
el and ABL a3 regions, respectively (bold). A band of 123 bp was
formed when the ABL a2 region (174 bp, underlined) was deficient in
the present case, while a band of 297 bp was formed in the ela2-
positive control

3.2 Establishment of the FUN cell line

The cultured cells began to proliferate actively 15 weeks
after the initial culture, and were subcloned. After about
20 weeks, cell growth became continuous and the cell line
“FUN” was established. The FUN cells proliferate as free-
floating cells and have been maintained continuously for
over 33 months with a doubling time of about 30 h. The
FUN cells were negative for Epstein Barr virus DNA by
reverse transcriptase PCR (RT-PCR) (data not shown).
Expression of the ela3 fusion transcript was detected on
FUN cells by RT-PCR (data not shown).

3.3 Surface antigen and karyotype of FUN cell line

CDI10 and CD19 were expressed on FUN cells, while
CD34 and HLA-DR were not. The karyotype of FUN cells
was revealed to be t(9;22)(q34;q11) by G-banding.

4 Discussion

BCR-ABL fusion gene shows variation according to the
position of the breakpoint in BCR and/or ABL. In nearly
all patients with the BCR—ABL gene, the BCR-a2 junction
is detected, such as b2a2 and/or b3a2, ela2, and el9a2,
which are transcribed into major, minor, and micro bcr—abl
messenger RNA, respectively. A BCR-ABL gene lacking
ABL a2 has; however, been recognized by several groups
(Table 1) [3-22].
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The incidence of the BCR-ABL gene lacking ABL a2
is theoretically 0.3%, assuming that the breakpoint in
ABL is equally distributed [4]. The number of reported
BCR-a3 cases is, however, small compared to the cal-
culated number based on the theoretical frequency of
BCR-a3 cases.

A possible reason for this mismatch may be due to the
methodology of RT-PCR, as pointed out previously [4].
Actually, we missed the ela3 fusion transcript at first in the
present case by RQ-PCR using the primer corresponding to
ABL a2 sequences in spite of the existence of
1(9;22)(q34;q11) by G-banding. We performed another
RQ-PCR with the primer corresponding to ABL a3
sequences, resulting in the appearance of an ela3 fusion
transcript band. There might be more cases that present
BCR-a3 fusion transcripts if an adequate primer becomes
routinely used in RT-PCR. Although limited to Korean
CML patients, the frequency of BCR-a3 cases was 0.36%
(2 of 548) when appropriately diagnosed, which was in
accordance with the theoretical frequency [21]. Alterna-
tively, it is possible that the breakpoint in ABL does not
occur randomly for unknown reason(s), resulting in a lower
frequency of BCR—-a3 fusion transcripts than theoretically
expected.

The low WBC count was suggested to be characteristic
of leukemia with a deletion of ABL a2 [6, 7, 16, 23].
Table 1 shows the reported cases of leukemia with BCR—
a3 fusion transcripts so far. This seems to suggest nothing
in particular in terms of the WBC count in these rare cases,
ranging from 8.4 to 209.0 x 10°/L in ALL and from 3.7 to
416.0 x 10°/L in CML. From a genetic point of view, the
WBC count ranges from 3.7 to 189.5 x 10°/L in ela3
cases, from 32.9 to 416.0 x 10°/L in b2a3 cases, and from
9.0 to 95.8 x 10°/L in b3a3 cases. The WBC count is not
necessarily low, although more cases are needed to draw a
definite conclusion.

RQ-PCR analysis with the primer corresponding to ABL
a3 sequences showed a 123-bp band in the present case, in
comparison with an ela2-positive control band (297 bp),
suggesting that the ABL a2 region (174 bp) was com-
pletely deficient, which was confirmed by sequence
analysis (Figs. 1, 2).

The ABL a2 region encodes a part of the Src homology
(SH) 3 domain. The SH3 domain is considered to play a
negative regulatory role in the kinase domain (SH1) [24].
Therefore, the lack of a SH3 domain might result in a more
aggressive form of Ph-positive leukemia. On the other
hand, the SH3 domain is required for STATS activation by
BCR-ABL protein, leading to full leukemogenesis [25].
So, deletion of the SH3 domain might induce a less pro-
gressive clinical course. Although the role of the SH3
domain in leukemogenesis is still controversial, lack of the
SH3 domain did not have an effect on the more favorable
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Table 1 Summary of leukemia patients with the BCR—-ABL transcript lacking ABL exon 2

Case Agelsex BCR-ABL Type of WBC Clinical Duration Authors Published
No. transcript leukemia count outcome of year
(x 10°/L) follow up
(months)
1 61/F b2a3 ALL 209.0 Dead 14 Soekarman 1990
2 39/F ela3 ALL 8.4 Dead 9 Soekarman 1990
3 59/M b2a3 CML 254.0 Alive 30 van der Plas 1991
4 Unknown b2a3 Unknown Unknown Unknown - Tuszynski 1993
5 3/F b3a3 ALL 11.4 Dead 41 Inukai 1993
6 39/F b3a3 CML 9.0 Alive Unknown Iwata 1994
7 1/F ela3 ALL 95.0 Dead 54 Iwata 1994
8 27/M Unknown CML Unknown Dead Unknown Paldi-Haris 1994
9 19/M b3a3 + b2a3 CML 42.0 Dead 34 Polak 1998
10 86/F b2a3 + ela2 AML Unknown Unknown - Paietta 1998
11 23/M b3a3 CML 95.8 Alive 60 Amabile 1999
12 68/F ela3 + b2a3 CML 38.4 Alive 20 Martnelli 1999
13 69/M b3a3 CML 18.0 Alive 36 Tiribelli 2000
14 51/M b3a3 CML 19.9 Alive 126 Tiribelli 2000
15 Unknown b2a3 CML Unknown Unknown - Wilson 2000
16 Unknown ela3 ALL Unknown Unknown - Wilson 2000
17 62/F b2a3 CML 78.0 Alive Unknown Guillaume 2000
18 75/F ela3 CML 18.5 Alive 64 Roman 2001
19 33/ M b2a3 CML 329 Alive 19 Otazu 2002
20 64/F ela3 CML 53.2 Alive 62 Al-Ali 2002
21 41/M ela3 4 ela2 CML 189.5 Alive 56 Al-Ali 2002
22 49/M b2a3 CML 87.0 Alive 24 Liu 2003
23 31/M b2a3 CML 416.0 Alive 35 Snyder 2004
24 Unknown b2a3 CML Unknown Unknown - Goh 2006
25 42/M ela3 CML 3.7 Alive Unknown Goh 2006
26 39/M b2a3 CML 163.0 Alive 22 Pienkowska- 2007
Grela
27 25/F ela3 ALL 38.8 Dead 18 Present case 2008

clinical course, at least, in the present case, considering
early relapse after the first BMT.

The reported BCR-a3 cases showed different clinical
outcomes (Table 1). A poor prognosis was recognized in
all ALL cases, as in typical ALL cases that have a BCR-a2
transcript. The outcomes in CML cases in blastic crisis
were also poor [8, 9]. In some CML cases, especially in
recent, newly diagnosed CML cases, the chronic phase has
been continuing for a long time mainly with imatinib
mesylate [17-22]. This prognostic difference between ALL
and CML might be due to the essential variation in leu-
kemic cells themselves in terms of aggressiveness.

A cell line derived from an ALL case with the b3a3
fusion transcript was previously established [6]. We
established another new cell line called “FUN” from the
leukemic cells of the present case at the time of relapse.
The surface antigens and karyotype of FUN cells are partly

different from those of the original leukemic cells in the
patient. The disappearance of CD34 and HLA-DR in the
antigen might be due to transformation during cell culture,
and the disappearance of complicated additional abnor-
malities in the karyotype might be due to the selection of
simple Ph-positive leukemic cells during cell culture.
Regardless, this is, to our knowledge, the first Ph-positive
cell line with the ela3 fusion transcript. Although the
number of patients with this atypical fusion transcript
might be limited, this may offer a useful model system for
investigating Ph-positive leukemia.

In conclusion, the Ph-positive leukemia with the
BCR-a3 fusion transcript is a rare disease, but more
cases could be identified when properly diagnosed with
an adequate method. The further accumulation of cases
would help elucidate the pathology and characteristics of
the disease.

@ Springer



188

S. Fujisawa et al.

Acknowledgments

We thank BML Inc. for helping us with the

experiment.

References

10.

11.

12.

13.

. Kantarjian HM, O’Brien S, Smith TL et al. Results of treatment

with hyper-CVAD, a dose-intensive regimen, in adult acute
lymphocytic leukemia. J Clin Oncol. 2000;18:547-61.

. Osumi K, Fukui T, Kiyoi H et al. Rapid screening of leukemia

fusion transcripts in acute leukemia by real-time PCR. Leuk
Lymphoma. 2002;43:2291-9.

. Soekarman D, van Denderen J, Hoefsloot L et al. A novel variant

of the ber-abl fusion product in Philadelphia chromosome-posi-
tive acute lymphoblastic leukemia. Leukemia. 1990;4:397-403.

. van der Plas DC, Soekarman D, van Gent AM, Grosveld G,

Hagemeijer A. Bcr—abl mRNA lacking abl exon a2 detected by
polymerase chain reaction in a chronic myelogeneous leukemia
patient. Leukemia. 1991;5:457-61.

. Tuszynski A, Dhut S, Young BD et al. Detection and significance

of ber—abl mRNA transcripts and fusion proteins in Philadelphia-
positive adult acute lymphoblastic leukemia. Leukemia.
1993;7:1504-8.

. Inukai T, Sugita K, Suzuki T et al. A novel 203kD aberrant BCR—

ABL product in a girl with Philadelphia chromosome positive
acute lymphoblastic leukaemia. Br J Haematol. 1993;85:823-5.

. Iwata S, Mizutani S, Nakazawa S, Yata J. Heterogeneity of the

breakpoint in the ABL gene in cases with BCR/ABL transcript
lacking ABL exon a2. Leukemia. 1994;8:1696-702.

. Paldi-Haris P, Barta A, Lengyel L et al. Molecular background of

a new case of chronic myelogenous leukemia with ber—abl chi-
mera mRNA lacking the A2 exon. Leukemia. 1994;8:1791.

. Polak J, Zemanova Z, Michalova K, Klamova H, Cermak J,

Haskovec C. A new case of chronic myeloid leukemia (CML) in
myeloid blast crisis with an atypical (b3/a3) junction of the BCR/
ABL gene. Leukemia. 1998;12:250.

Paietta E, Racevskis J, Bennett JM et al. Biologic heterogeneity
in Philadelphia chromosome-positive acute leukemia with mye-
loid morphology: the Eastern Cooperative Oncology Group
experience. Leukemia. 1998;12:1881-5.

Amabile M, Martinelli G, Terragna C, Montefusco V, Tabilio A,
Tura S. An atypical (b3/a3) junction of the bcr/abl gene lacking
abl exon a2 in a patient with chronic myeloid leukemia. Hema-
tologica. 1999;84:573-5.

Martinelli G, Amabile M, Terragna C et al. Concomitant
expression of the rare E1/A3 and B2/A3 types of BCR/ABL
transcript in a chronic myeloid leukemia (CML) patient. Leuke-
mia. 1999;13:1463-4.

Tiribelli M, Tonso A, Ferrero D et al. Lack of SH3 domain does
not imply a more severe clinical course in Ph+ chronic myeloid
leukemia patients. Blood. 2000;95:4019-20.

@ Springer

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Wilson GA, Vandenberghe EA, Pollitt RC et al. Are aberrant
BCR-ABL transcripts more common than previously thought? Br
J Haematol. 2000;111:1109-11.

Guillaume B, Ameye G, Libouton JM et al. Chronic myeloid
leukemia with a rare variant Philadelphia translocation:
t(9;22;21)(q34;q11;q22). Cancer Genet Cytogenet.
2000;116:166-9.

Roman J, Jimenez A, Barrios M, Castillejo JA, Maldonado J,
Torres A. E1A3 as a unique, naturally occurring BCR-ABL
transcript in an indolent case of chronic myeloid leukaemia. Br J
Haematol. 2001;114:635-7.

Otazu IB, Rivero MB, Olicio R, Pinto A, Zalcberg I, Seuanez
HN. A rare, in-frame BCR-ABL fusion (e13a3) in a patient with
an aggressive chronic myeloid leukaemia. Acta Haematol.
2002;108:150-3.

Al-Ali H-K, Leiblein S, Kovacs I, Hennig E, Niederwieser D,
Deininger MWN. CML with an ela3 BCR-ABL fusion: rare,
benign, and a potential diagnostic pitfall. Blood. 2002;100:1092—
3.

Liu LG, Tanaka H, Ito K, Kyo T, Ito T, Kimura A. Chronic
myelogenous leukmia with el3a3 (b2a3) type of BCR-ABL
transcript having a DNA breakpoint between ABL exon a2 and
a3. Am J Hematol. 2003;74:268-72.

Snyder DS, McMahon R, Cohen SR, Slovak ML. Chronic mye-
loid leukemia with an el3a3 BCR-ABL fusion: benign course
responsive to imatinib with an RT-PCR advisory. Am J Hematol.
2004;75:92-5.

Goh HG, Hwang JY, Kim SH, Lee YH, Kim YL, Kim DW.
Comprehensive analysis of BCR-ABL transcript types in Korean
CML patients using a newly developed multiplex RT-PCR.
Transl Res. 2006;148:249-56.

Pienkowska-Grela B, Woroniecka R, Solarska I, et al. Complete
cytogenetic and molecular response after imatinib treatment for
chronic myeloid leukemia in a patient with atypical karyotype
and BCR-ABL b2a3 transcript. Cancer Genet Cytogen.
2007;174:111-5.

Melo JV. The diversity of BCR-ABL fusion proteins and their
relationship to leukemia phenotype. Blood. 1996;88:2375-84.
Skorski T, Nieborowska-Skorska M, Wlodarski P, et al. The SH3
domain contributes to BCR/ABL-dependent leukemogenesis in
vivo: role in adhesion, invasion, and homing. Blood.
1998;91:406-18.

Nieborowska-Skorska, Wasik MA, Slupianek A, et al. Signal
transducer and activator of transcription (STAT)5 activation by
BCR/ABL is dependent on intact Src homology (SH)3 and SH2
domains of BCR/ABL and is required for leukemogenesis. J Exp
Med. 1999;189:1229-42.



	A variant transcript, e1a3, of the minor BCR-ABL fusion gene �in acute lymphoblastic leukemia: case report and review �of the literature
	Abstract
	Introduction
	Patient and methods
	Patient
	RQ-PCR and sequence analysis
	Cell culture

	Results
	RQ-PCR and sequence analysis
	Establishment of the FUN cell line
	Surface antigen and karyotype of FUN cell line

	Discussion
	Acknowledgments
	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
  /SyntheticBoldness 1.00
  /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
  ]
  /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

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


