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Case Report: Co-existence of
a novel EXOC4-TRHDE gene
fusion with PML-RARA in acute

promyelocytic leukemia
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Huixiu Zhong? and Kun Yang™

‘Department of Hematology, Zigong First People’s Hospital, Zigong, China, ?Department of
Laboratory Medicine, Zigong First People’s Hospital, Zigong, China

Acute promyelocytic leukemia (APL) is a type of myeloid leukemia with a specific
chromosomal translocation t(15;17)(q22; ql12) forming the PML-RARA fusion
gene. However, approximately one third of newly diagnosed patients with APL
have additional chromosomal abnormalities. Here, we report a case of APL with
co-existence of a novel translocation t(7;12)(q32;g13) involving an out-of-frame
fusion between EXOC4 and TRHDE, together with PML-RARA. The patient
achieved complete remission after treatment with conventional therapy with
all-trans retinoic acid (ATRA) and arsenic trioxide (ATO). Although the causative
link between EXOC4-TRHDE and PML-RARA has yet to be established, the
patient had a good response to therapy, suggesting that the EXOC4-TRHDE
fusion does not affect the efficacy of combined treatment with ATRA and ATO.

KEYWORDS
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Introduction

Acute promyelocytic leukemia (APL) is a specific type of acute myeloid leukemia
(AML) characterized by the abnormal accumulation of promyelocytes in the bone marrow
and coagulation abnormalities (1). The hallmark of classic APL is the specific chromosomal
translocation t(15;17)(q22; q12), leading to the formation of the PML-RARA fusion gene.
The protein products of this gene fusion lead to cell differentiation arrest and apoptosis
deficiency, which is the main molecular mechanism of APL genesis (2). Thanks to the
recent standardized clinical use of all-trans retinoic acid (ATRA) and arsenic trioxide
(ATO), APL has become an acute leukemia that can be cured without the need for
hematopoietic stem cell transplantation (3, 4). However, additional chromosomal
abnormalities (ACAs) are present in approximately one third of patients with newly
diagnosed APL (5). Although their clinical significance remains elusive, characterization of
these ACAs is needed to improve our understanding of the treatment of APL and to predict
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their response to ATRA/ATO. Here we report a case of de novo APL
with co-existence of a novel translocation t(7;12)(q32;q13) with
PML-RARA. The patient achieved complete remission after
treatment with conventional therapy with ATRA and ATO.
Although the influence of the ACA in this case was unclear, we
concluded that it did not affect the efficacy of combined treatment
with ATRA and ATO.

Materials and methods
Case presentation

A 59-year-old male with no significant past medical history
presented with a 2-day history of fever. The initial blood
parameters were as follows: hemoglobin, 7.5 g/dL; white blood cell
count, 2.39 x 10°/L; neutrophil count 0.7 x 10°/L, platelet count, 12 x
10°/L, and reticulocytes 1.51%. The prothrombin time and activated
partial thromboplastin time were within the normal ranges.
Fibrinogen and D-dimer levels were 5.06 g/L and 10.34 mg/L,
respectively. A peripheral blood smear showed 55% abnormal
promyelocytes. Bone marrow (BM) aspiration revealed hyperplasia
with 66% abnormal promyelocytes with numerous cytoplasmic
azurophilic granules and Auer rods, including Faggot cells
(Figure 1A). Cytochemical staining revealed that the abnormal
promyelocytes had strong reactivity to myeloperoxidase. Flow
cytometric analysis was positive for CD117, CD33, CD13, cMPO,
and CD64 (partial), but negative for CD2, CD34, CD79a, human
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leukocyte antigen (HLA-DR), CD19, CD20, CD10, CD7, CD3, CD5,
CD14, CD36, CD16, cCD3, and CD56. Multiplex real-time
polymerase chain reaction showed positivity for PML/RARA (bcr-
1). Chromosomal analysis revealed 46, XY, t(7;12)(q32;q13), t(15;17)
(q24;q21)[18]/46, XY[2] (Figure 1B). The molecular features were
negative for genetic mutations (FLT3, dupMLL, IDHI, IDH2, NPM1,
KIT, NRAS, CEBPA, DNMT3A, PHF6, TET2, ASXLI1, RUNX1, TP53,
and WT1I) associated with AML prognosis at diagnosis.

Molecular genetics

We characterized the rearrangement involving ACA by total
RNA-sequencing of the BM sample from the patient and data were
analyzed using STAR software. The Ribozero’s method was utilized to
remove ribosomal RNA from total RNA and then to reverse-
transcribe it into cDNA to build a library that supports sequencing
using cDNA as a template. Whole transcriptome-level detection of
RNA from patient samples was carried out via the Illumina
sequencing platform to analyze transcription-level gene fusions and
SNV variants. The sequenced fragments were compared to the UCSC
hgl9 reference genome using STAR software. Variant detection was
analyzed using VarDict software and gene fusion prediction was
performed with STAR-Fusion. Along with PML-RARA, a novel
EXOC4-TRHDE fusion, in which exon 1 of EXOC4
(NM_001037126.1) was fused with exon 7 of TRHDE
(NM_013381.2), was discovered (Figures 1C, D). Sanger sequencing
confirmed the fusion between EXOC4 and TRHDE (Figure 1E).
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(A) Bone marrow aspirate showed hypercellular marrow with increased abnormal promyelocytes. (B) Karyotype revealed 46,XY,t(7;12)(q32;913),t
(15;17)(q24;921)[18]/46,XY[2] in the bone marrow at APL diagnosis. (C) Circos plot indicating novel fusions between EXOC4 and TRHDE. (D) Total
RNA sequencing showed an out-of-frame fusion between exon 1 of EXOC4 and exon 7 of TRHDE. (E) Sanger sequencing confirmed the fusion

between EXOC4 and TRHDE.
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Treatment

The patient was classified as low-risk and received induction
chemotherapy with ATRA and ATO. Therapy was complicated by
differentiation syndrome and disseminated intravascular coagulation
(DIC), which required pausing ATRA therapy and daunorubicin for
leukocytosis. BM aspiration following induction therapy showed
complete cytologic remission and a normal karyotype. Two weeks
after the completion of induction therapy, the patient started
consolidation therapy with continuation of ATRA and ATO. The
patient tolerated the treatment well, with no major complications. The
patient remained in molecular remission for nearly half a year, and
BM molecular analysis showed no signs of the fusion transcript.

Discussion

ACAs are described in all AMLs and occur in approximately one-
third of patients with APL (5). The most frequent ACAs in APL are
trisomy 8, isoderivative chromosome 17, abnormalities of the long
arm of chromosome 7, and trisomy 21 (6). Here we present a case of
APL with a novel ACA involving chromosomes 7 and 12 resulting in
an out-of-frame fusion between EXOC4 and TRHDE. EXOCH4, also
known as SECS8, encodes a subunit in the exocyst complex, which is
involved in the tethering of secretory vesicles to the plasma
membrane (7). The exocyst complex performs various functions,
including, but not limited to, exocytosis, cell growth cytokinesis, and
neuronal development (7, 8). Given the essential role of the exocyst
complex in cellular and developmental processes, disruption of its
functions may be involved in cancer. EXOC# has been shown to play
a role in a variety of tumors. It was shown to bind directly with c-
JNK-interacting protein 4 to regulate mitogen-activated protein
kinase signaling cascades in cervical cancer cells (9), modulate
transforming growth factor-f-induced epithelial-mesenchymal
transition by regulating the expression of N-cadherin and Smad3/4
at the transcriptional level in lung cancer cells (10), and promote
metastasis of diffuse-type gastric cancer cells via activation of
integrin/epidermal growth factor-focal adhesion kinase at Y397
sites signaling (11). Single nucleotide polymorphisms (SNPs) in
EXOC4 might affect TP53 interaction with target gene promoters,
ultimately affecting the expression levels of TP53 target genes and
clinical outcomes in patients with prostate cancer (12). However, the
role of EXOC4 in hematological tumors remain unclear. Sharda et al.
(13) reported that releasates of immature Weibel-Palade bodies from
EXOC4-depleted endothelial cells lacked high-molecular weight
forms of von Willebrand factor (vWF), demonstrating the
importance of EXOC4-mediated endosomal input during vWF
maturation. Furthermore, SNPs in EXOC4 have been associated
with impaired platelet aggregation in genome-wide association
studies (14), which may be related to the severe DIC in the current
patient. Although the mechanism of tumor development promoted
by EXOC4-TRHDE in the presence of PML-RARA is unclear, the
EXOC4-TRHDE fusion disappeared during treatment, suggesting
that it was sensitive to ATRA and ATO.

Current risk stratification in patients with APL is primarily based
on the degree of leukocytosis at diagnosis and influences treatment
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decisions in clinical practice (1). Although many prognostic variables
have been studied to stratify patients with APL, the prognostic
relevance of ACAs and complex karyotypes (CKs) remains
controversial, and whether the presence of such abnormalities affects
treatment decisions in patients with APL is questionable. Opinions on
the prognostic influence of ACAs in APL vary. Some studies reported
a lack of prognostic impact of ACA in patients with t(15;17) APL
treated with ATRA and chemotherapy-based frontline therapies (15-
17), while others found that they had a negative impact on outcomes
(5, 18). Poire et al. (19) reported that ACAs or CKs were associated
with more relapses and significantly poorer survival in patients
receiving chemotherapy- or ATO-based consolidation schedules.
Additional studies reported that patients with t(15;17) alone were
more sensitive to ATRA and had significantly better overall and
disease-free survival compared with patients with ACAs, even in the
absence of ATO (5, 6). Conversely, however, Labrador et al. (20) and
De Botton et al. (21) reported that ACAs did not affect the prognosis
of APL patients with t(15;17). Epstein-Peterson et al. (22)
demonstrated inferior event-free survival in patients harboring CKs
but not in patients with ACAs following frontline ATO-based
treatment regimens. Despite the development of severe
differentiation syndrome and DIC during treatment, the current
patient had a good response to therapy, similar to patients with t
(15;17) alone, suggesting that the coexistence of t(7;12)(q32;q13) and
ber-1 isoform did not have any detrimental effect on the response to
ATRA and ATO. However, since definitive conclusions cannot be
made due to the nature of this case report, the present findings need to
be further verified in future studies.

Conclusion

In the present study, we characterized the t(7;12)(q32;q13)
translocation, which created the novel EXOC4-TRHDE fusion
gene. To the best of our knowledge, this gene fusion has not
previously been described or observed to co-exist with PML-
RARA. Although the causative link between EXOC4-TRHDE and
PML-RARA has yet to be established, the patient had a good
response to therapy, indicating that the co-existence of t(7;12)
(932;q13) and the ber-1 isoform did not have a detrimental effect
on the response to ATRA and ATO. Further studies are needed to
clarify the clinical features and prognosis associated with this ACA.

Data availability statement

The original contributions presented in the study are included
in the article/supplementary material. Further inquiries can be
directed to the corresponding author.

Ethics statement

The studies involving human participants were reviewed and
approved by the Medical Ethics Committee of the First People’s
Hospital of Zigong. The patients/participants provided their written
informed consent to participate in this study. Written informed

frontiersin.org


https://doi.org/10.3389/fonc.2023.1165819
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Liu et al.

consent was obtained from the individual(s) for the publication of
any potentially identifiable images or data included in this article.

Author contributions

KY and XL designed the study, collected the material, analyzed the
data, and wrote the manuscript. KY, XL, WL, JX, and HZ collected the
clinical samples and the analyzed data. WL participated in analyzing
the data and writing the manuscript. All authors contributed to the
article and approved the submitted version.

Funding

This study was financially supported by the Key Science and
Technology Project of Zigong (grant no. 2020YXY04).

References

1. Sanz MA, Fenaux P, Tallman MS, Estey EH, Lowenberg B, Naoe T, et al
Management of acute promyelocytic leukemia: updated recommendations from an
expert panel of the European leukemianet. Blood (2019) 133(15):1630-43. doi: 10.1182/
blood-2019-01-894980

2. Pollyea DA, Bixby D, Perl A, Bhatt VR, Altman JK, Appelbaum FR, et al. Nccn
guidelines insights: acute myeloid leukemia, version 2.2021. ] Natl Compr Canc Netw
(2021) 19(1):16-27. doi: 10.6004/jnccn.2021.0002

3. Mi JQ, Li JM, Shen ZX, Chen §J, Chen Z. How to manage acute promyelocytic
leukemia. Leukemia (2012) 26(8):1743-51. doi: 10.1038/leu.2012.57

4. Burnett AK, Russell NH, Hills RK, Bowen D, Kell J, Knapper S, et al. Arsenic
trioxide and all-trans retinoic acid treatment for acute promyelocytic leukaemia in all
risk groups (Aml17): results of a randomised, controlled, phase 3 trial. Lancet Oncol
(2015) 16(13):1295-305. doi: 10.1016/S1470-2045(15)00193-X

5. Wiernik PH, Sun Z, Gundacker H, Dewald G, Slovak ML, Paietta E, et al. Prognostic
implications of additional chromosome abnormalities among patients with De Novo acute
promyelocytic leukemia with T(15;17). Med Oncol (2012) 29(3):2095-101. doi: 10.1007/
§12032-012-0251-7

6. El-Tawab R, Hamada A, Elhagracy R, Pinto K, Alshemmari S. Cytogenetic
influence on prognosis in acute promyelocytic leukaemia: a cohort study in Vietnam.
Hematol Oncol Stem Cell Ther (2022) 15(4):151-3. doi: 10.1016/j.hemonc.2021.06.003

7. Mei K, Guo W. The exocyst complex. Curr Biol (2018) 28(17):R922-R5.
doi: 10.1016/j.cub.2018.06.042

8. Gerges NZ, Backos DS, Rupasinghe CN, Spaller MR, Esteban JA. Dual role of the
exocyst in ampa receptor targeting and insertion into the postsynaptic membrane.
EMBO ] (2006) 25(8):1623-34. doi: 10.1038/sj.emboj.7601065

9. Tanaka T, Iino M, Goto K. Knockdown of Sec8 enhances the binding affinity of c-
jun n-terminal kinase (Jnk)-interacting protein 4 for mitogen-activated protein kinase
kinase 4 (Mkk4) and suppresses the phosphorylation of Mkk4, P38, and jnk, thereby
inhibiting apoptosis. FEBS ] (2014) 281(23):5237-50. doi: 10.1111/febs.13063

10. Tanaka T, Goto K, Iino M. Sec8 modulates tgf-beta induced emt by controlling
n-cadherin Via regulation of Smad3/4. Cell Signal (2017) 29:115-26. doi: 10.1016/
j.cellsig.2016.10.007

11. Li H, Fu X, Zhao J, Li G, Li L, Xia P, et al. Exoc4 promotes diffuse-type gastric
cancer metastasis Via activating fak signal. Mol Cancer Res (2022) 20(7):1021-34.
doi: 10.1158/1541-7786.MCR-21-0441

12. Lin VC, Huang CY, Lee YC, Yu CC, Chang TY, Lu TL, et al. Genetic variations
in Tp53 binding sites are predictors of clinical outcomes in prostate cancer patients.
Arch Toxicol (2014) 88(4):901-11. doi: 10.1007/s00204-014-1196-8

Frontiers in Oncology

04

10.3389/fonc.2023.1165819

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

13. Sharda AV, Barr AM, Harrison JA, Wilkie AR, Fang C, Mendez LM, et al. Vwf
maturation and release are controlled by 2 regulators of weibel-palade body biogenesis:
exocyst and bloc-2. Blood (2020) 136(24):2824-37. doi: 10.1182/blood.2020005300

14. Mathias RA, Kim Y, Sung H, Yanek LR, Mantese V], Hererra-Galeano JE, et al. A
combined genome-wide linkage and association approach to find susceptibility loci for
platelet function phenotypes in European American and African American families with
coronary artery disease. BMC Med Genomics (2010) 3:22. doi: 10.1186/1755-8794-3-22

15. Cervera J, Montesinos P, Hernandez-Rivas JM, Calasanz MJ, Aventin A, Ferro
MT, et al. Additional chromosome abnormalities in patients with acute promyelocytic
leukemia treated with all-trans retinoic acid and chemotherapy. Haematologica (2010)
95(3):424-31. doi: 10.3324/haematol.2009.013243

16. Ono T, Takeshita A, Iwanaga M, Asou N, Naoe T, Ohno R, et al. Impact of
additional chromosomal abnormalities in patients with acute promyelocytic leukemia:
10-year results of the Japan adult leukemia study group Apl97 study. Haematologica
(2011) 96(1):174-6. doi: 10.3324/haematol.2010.030205

17. Lou Y, Suo S, Tong H, Ye X, Wang Y, Chen Z, et al. Characteristics and
prognosis analysis of additional chromosome abnormalities in newly diagnosed acute
promyelocytic leukemia treated with arsenic trioxide as the front-line therapy. Leuk Res
(2013) 37(11):1451-6. doi: 10.1016/j.leukres.2013.07.030

18. Schlenk RF, Germing U, Hartmann F, Glasmacher A, Fischer JT, del Valle y
Fuentes F, et al. High-dose cytarabine and mitoxantrone in consolidation therapy for
acute promyelocytic leukemia. Leukemia (2005) 19(6):978-83. doi: 10.1038/
sj.leu.2403766

19. Poire X, Moser BK, Gallagher RE, Laumann K, Bloomfield CD, Powell BL, et al.
Arsenic trioxide in front-line therapy of acute promyelocytic leukemia (C9710):
prognostic significance of FIt3 mutations and complex karyotype. Leuk Lymphoma
(2014) 55(7):1523-32. doi: 10.3109/10428194.2013.842985

20. Labrador J, Luno E, Vellenga E, Brunet S, Gonzalez-Campos J, Chillon MC, et al.
Clinical significance of complex karyotype at diagnosis in pediatric and adult patients
with De Novo acute promyelocytic leukemia treated with atra and chemotherapy. Leuk
Lymphoma (2019) 60(5):1146-55. doi: 10.1080/10428194.2018.1522438

21. De Botton S, Chevret S, Sanz M, Dombret H, Thomas X, Guerci A, et al.
Additional chromosomal abnormalities in patients with acute promyelocytic leukaemia
(Apl) do not confer poor prognosis: results of apl 93 trial. Br ] Haematol (2000) 111
(3):801-6. doi: 10.1046/j.1365-2141.2000.02442.x

22. Epstein-Peterson ZD, Derkach A, Geyer S, Mrozek K, Kohlschmidt J, Park JH,
et al. Effect of additional cytogenetic abnormalities on survival in arsenic trioxide-
treated acute promyelocytic leukemia. Blood Adv (2022) 6(11):3433-9. doi: 10.1182/
bloodadvances.2021006682

frontiersin.org


https://doi.org/10.1182/blood-2019-01-894980
https://doi.org/10.1182/blood-2019-01-894980
https://doi.org/10.6004/jnccn.2021.0002
https://doi.org/10.1038/leu.2012.57
https://doi.org/10.1016/S1470-2045(15)00193-X
https://doi.org/10.1007/s12032-012-0251-7
https://doi.org/10.1007/s12032-012-0251-7
https://doi.org/10.1016/j.hemonc.2021.06.003
https://doi.org/10.1016/j.cub.2018.06.042
https://doi.org/10.1038/sj.emboj.7601065
https://doi.org/10.1111/febs.13063
https://doi.org/10.1016/j.cellsig.2016.10.007
https://doi.org/10.1016/j.cellsig.2016.10.007
https://doi.org/10.1158/1541-7786.MCR-21-0441
https://doi.org/10.1007/s00204-014-1196-8
https://doi.org/10.1182/blood.2020005300
https://doi.org/10.1186/1755-8794-3-22
https://doi.org/10.3324/haematol.2009.013243
https://doi.org/10.3324/haematol.2010.030205
https://doi.org/10.1016/j.leukres.2013.07.030
https://doi.org/10.1038/sj.leu.2403766
https://doi.org/10.1038/sj.leu.2403766
https://doi.org/10.3109/10428194.2013.842985
https://doi.org/10.1080/10428194.2018.1522438
https://doi.org/10.1046/j.1365-2141.2000.02442.x
https://doi.org/10.1182/bloodadvances.2021006682
https://doi.org/10.1182/bloodadvances.2021006682
https://doi.org/10.3389/fonc.2023.1165819
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Case Report: Co-existence of a novel EXOC4&dash;TRHDE gene fusion with PML-RARA in acute promyelocytic leukemia
	Introduction
	Materials and methods
	Case presentation
	Molecular genetics
	Treatment
	Discussion

	Conclusion
	Data availability statement
	Ethics statement 
	Author contributions 
	Funding
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /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 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


