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But are these all good targets?

A good target is…. 
p Efficacious
p Safe
p Doable

– Historical database of “doable” targets
> GPCR’s
> Antagonists
> Many enzymes

The impact of a modulator on a target can be measured by…
p Mechanism biomarkers

– e.g.  Lack of phosphorylation at a site of kinase action
p Outcome biomarkers

– e.g. Slowing the loss of neurons in the AD brain
p Translation of preclinical biomarkers to clinical outcomes

– e.g. Measurement of Aβ in CSF
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Validation is the process that…. 

p increases our confidence in the relationship between 
target and disease, sometimes linking the disease 
and its symptoms and sometimes placing the target 
on the critical path for disease initiation and/or 
progression.  

p helps us to explore whether modulation of the target 
will lead to mechanism-based side effects.  

p How much do we need to know before venturing into 
human clinical trials?
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Even with our best preclinical 
validation packages only clinical data 
will be able to truly validate the target!
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Techniques used to validate a target

p No one answer
p Gestalt of information from a wide variety of experiments

p For example:
– Genetics

> SNPs
> Mutations

– Clinical data
> Disease database

– Expression patterns
> “Location, Location, Location”
> Disease modulation
> Microarray studies

– Pharmacological tools
– Cell culture models

> siRNA
> Cellular localization/co-localization

– Mammalian Animal models 
> Induced by chemical
> Transgenic mice
> Knock-out or Null mice 
> Behavioral Models

– Model organisms
> Drosphilia
> Zebrafish
> C. elegans

– “Omics”
> Genomics
> Proteomics
> Transcriptomics
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What are the data that supports validation of β− and 
γ−Secretases as good therapeutic targets?
p Pathology

– Neuritic plaques, whose principal component is Aβ, are one of the pathological 
hallmarks of AD.

– Beta and gamma secretases are responsible for the formation of Aβ from the precursor 
protein APP

p Human Genetics
– APP mutations at BACE cleavage site increase the production of Aβ and result in 

familial Alzheimer’s disease (FAD)
– Mutations in the presenilin gene, the catalytic component of the multienzyme gamma 

secretase complex, result in FAD
p Biomarker

– Mechanism: Aβ measurements in plasma and CSF are possible to follow in human 
clinical trials.

– Disease progression: imaging
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BACE: Large body of data supporting this target
p Increased expression and activity in the areas of the AD brain that are laden with 

amyloid plaques (Fukumoto, 2002; Holsinger, 2002; Yang, 2003)

– Found in neurons of the temporal and frontal cortex but not the cerebellum (activity assays, 
immunohistochemistry)

p Expression of BACE in wild type mice increases the level of mouse Aβ (Bodendorf, 2002)

p BACE1/APP double transgenic mice
– Accelerated amyloid plaque formation (Mohajeri, 2004; Willem, 2004)

p siRNA
– BACE1 siRNA reduced Aβ and APP-CTFs from primary mouse cortical neurons (wild type and 

APPswe transgenic mice) (Kao, 2004)

– In neurons of the hippocampus and neocortex of APP transgenic mice, lentiviral BACE1 siRNA 
delivery reduced (Singer, 2005):

> BACE1 expression
> Aβ and APP CTFs
> MAP-2 immunohistochemistry (a sign of neurodegeneration)

– In APPswe/PS1∆E9 mice, siRNA reduced amyloid burden in the hippocampus (Laird, 2005)

16 mo APP Tg 16 mo BACE1/APP dTg

(Immunohistochemistry, 3D6)
Willem et. al. Am. J. Path 165:1621-1631, 2004
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Laird, F. M. et al. J. Neurosci. 2005;25:11693-11709

Silencing BACE1 through RNAi ameliorates Aβ
amyloidosis in the hippocampus of APPswe/PS1∆E9 mice
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BACE
p KO mice

– KO mouse is viable with no gross abnormalities 
(Roberds, 2001; Luo, 2001)

> With no BACE1, there is no Aβ produced. (Luo, 2001; 
Cai, 2001)

> Interestingly, in BACE1+/- mouse, there is no change 
in the level of brain Aβ

• Wild type mice (Nishitomi, 2006)

• PDAPP/BACE1+/- mice (Sinha, 2005)

> Rescues memory deficits in APP transgenic mice 
(Ohno, 2004)

> Modest behavioral alterations (Laird, 2005; Dominguez, 2005)

p Potential biomarker
– Neuregulin recently identified as a BACE substrate (Willem, 

2006).  

> Null mice display hypomyelination of the sciatic nerve
> Suggests a that processing of neuregulin may be a biomarker 

for impact of BACE inhibitors in vivo
> BACE inhibitor in zebrafish confirmed impact on neuregulin

processing

+/+   +/- -/- -/-

Luo, 2001

Nishitomi, 2006
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Doability is the challenge for β−Secretase
p Membrane tethered aspartyl protease

– Active recombinant enzyme
– Crystal structure to assist SAR

p Very large active site as first demonstrated by J. Tang with complex 
interactions between high molecular weight peptidic inhibitor

Hong et. al. Biochemistry 41:10963-10967, 2002
Hong et al. Science 290:150-153, 2000
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Doability is the challenge for β−Secretase

p 7+ years since its cloning and this high priority target has not reached 
clinical trials

p In Vivo activity is a challenge
– Proof of concept achieved; however…..
– Potent, peptidic inhibitors were transported into the brain covalently linked to a 

carrier peptide such as the Tat gene product.  (Chang, 2004)

> Aβ lowered in plasma and in the soluble fraction of brain Aβ
– Potent, non-peptidic inhibitor lowers brain Aβ under two conditions (Hussain, 2007)

> In the presence of p-glycoprotein inhibitor
> Upon repeated dosing over a 5 day period

– Potent, small molecule inhibitor (Bard, 2006)

> 10nM in vitro potency
> BID, po, Aβ40 in plasma and brain decreased after 7 days of dosing @30mpk and at 14 

days of dosing @10mpk in APP transgenic mice.
– Stereotaxic injection of 10 µgs of Inhibitor IV (Stachel, Merck) into cerebral ventricles 

needed to obtain 25% reduction brain Aβ40 (Nishitomi, 2006)
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Safety is the challenge for γ−Secretase
p Large number of substrates for this enzyme complex and list continues to grow

– Can inhibitors that are selective for a single substrate be identified?

p PS KO mice have an embryonic lethal phenotype that is identical to the 
phenotype of the Notch KO mouse  (Wong, 1997)

– These results focused safety concerns on Notch

p In animal models γ-secretase inhibitors cause  unacceptable “side effects”
– At the same concentrations that LY-411,575 reduces plasma and brain Aβ, it alters 

intestinal cell differentiation

Wong, G. T. et al.  J. Biol. Chem.  279: 12876-12882, 2004.
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Safety is the challenge for γ-Secretase - or is it?

p “The novel γ-secretase inhibitor MRK-560 reduces amyloid plaque 
deposition without evidence of Notch-related pathology in the Tg2576 
mouse” (Best et.al. JPET 320:552-558, 2007)

– Knowledge of the target drove drug discovery programs to find these 
molecules that would be substrate selective i.e. inhibitors affecting APP but 
not Notch.

p Clinical data will drive our understanding. Preclinical data can only 
guide us
– Eli Lilly – LY450139

> 6 week study in AD patients – treatment well tolerated (Siemers, 2006)

> Phase II Safety and Tolerability Trial, 29 weeks, in progress

– Merck – MK0752
> Phase Ib data reported on at ICAD Madrid (Rosen et al, Alzheimer’s & Dementia 2:S79, 2006

> Decline in CSF Aβ40 and generally well tolerated to 1000mg

p The answers await….
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Would an MMP-9 be a good target for AD?
p MMP-9 expression is increased in AD and in APP transgenic mice

– Plasma and CSF (activity assays) (Lorenzl, 2003; Adair, 2004)

– Brain (immunohistochemistry and in situ hybridization) (Asahina, 2001; Backstom, 1996)

> Particularly in hippocampal neurons
> In astrocytes in close proximity to amyloid plaques
> Thioflavin-S+ plaques 

p Increased expression in plasma and brain is specific to AD
– Not seen in vascular dementia (Adair, 2004; Asahina, 2001) (immunohistochemistry)

p MMP-9 degrades Aβ (Backstom, 1996; Qiu, 1997; White, 2006; Yan, 2006; Yin, 2006)

– Suggests that MMP-9 contributes to clearance of plaques.
– Degrades both soluble Aβ and fibrillar Aβ in vitro and in transgenic mice (in vitro

reconstitution, MALDI-TOF)   
p β-amyloid induces secretion of several MMPs including MMP-9 in vitro.

– Is this a response to increased local concentrations of Aβ?
– Stimulates matrix degradation in rat astrocytes (activity assays and western 

analysis).(Deb, 2005)

– Human microglial cultures from post-mortem brain tissue (microarray studies 
followed by RT-PCR) (Walker, 2006)
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Not if you are proposing to stimulate its activity!

p It has been observed that…
– MMPs are elevated in AD and in APP transgenic mice

> Elevated expression is in areas consistent with a link to disease
> Elevated expression is specific to AD

– MMPs may contribute to the catabolism of Aβ
> Demonstrated in vitro

p However…
– elevated MMPs could negatively influence the stability of the 

extracellular matrix
p Elevation may be partly responsible for the degenerative process?

– The levels of MMPs and their naturally occurring inhibitors (TIMPs) are 
very carefully balanced.

“Don’t mess with the matrix”
T.H. Vu, Nature Genetics 28;202-203, 2001
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Even with our best preclinical 
validation packages only clinical data 
will be able to truly validate the target!



B.G. Sahagan 05Feb2007

References: β− and γ−Secretases
p Bard, J.A., J. Turner, Y. Hu, E. Wagner, S. Aschmies, T. Comery, J. Erdei, I Gunawan, D. Riddell, M.M. Zaleska, K. Fan, M.Pangalos, 

A.J. Robichaud, P.H. Reinhart, S. Jacobsen, M. Malamas.  Inhibition of BACE1 by a novel small molecule shows in vitro and in vivo
efficacy.  Program No. 272.7, Society for Neuroscience, 2006.

p Best, J.D., D.W. Smith, M.A. Reilly, R. O’Donnell, H.D. Lweis, S.Ellis, N. Wilkie, T.W. Rosahl, P.A. Laroque, C. Boussiquet-Leroux, I. 
Churcher, J.R. Atack, T. Harrison, M.S. Shearman.  The Novel g-secretase Inhibitor MRK-560 reduced amyloid plaque deposition 
without evidence of Notch-related pathology in the Tg2576 mouse.  JPET 320:552-558, 2007

p Bodendorf, U., S. Danner, F. Fischer, M. Stefani, C. Sturchler-Pierrat, K.-H. Widerhold, M. Staufenbiel, P. Paganetti. Expression of 
human β-secretase in the mouse brain increases the steady-state level of β-amyloid.   J. Neurochem. 80:799-806, 2002.

p Cai, H., Y. Wang, D. McCarthy, H. Wen, D.R. Borchelt, D.L. Price, P.C. Wong. BACE1 is the major β-secretase for generation of Aβ
peptides by neurons.  Nature Neurosci. 4::233-234, 2001.

p Chang, W.P., G. Koelsch, S. Wong, D.Downs,H. Da, V. Weerasena, B. Gordon, T. Devasamudram, G. Bilcer, A. K. Ghosh, J. Tang.  In 
vivo inhibition of Aβ production by memapsin 2 (β-secretase) inhibitors .  J. Neurochem. 89:1409-1416, 2004.

p Dominguez, D. J. Tourneoy, D. Hartmann, T. Huth, K. Cryns, S. Deforce, L. Serneels, I.E. Camacho, E. Jarjaux, K. Craessaerts, A.J.M. 
Roebroek, M. Schwake, R. D’Hooge, P. Bach, U. Kalinke, D. Moechars, C. Alzheimer, K. Reiss, P. Saftig, B.De Strooper.  Phenotypic 
and biochemical analyses of BACE1- and BACE2-deficient mice.  J. Biol. Chem. 280: 30797-30806, 2005.

p Fukumoto, H., B.S. Cheung, B.T. Hyman, M.C. Irizarry. β-Secretase protein and activity are increased in the neocortex in Alzheimer 
disease.  Arch. Neuro. 59: 1381-1389, 2002.

p Holsinger, R.M.D., C.A. McLean, K. Beyreuther, C.L. Masters, G. Evin.  Increased expression of the amyloid precursor β-secretase in 
Alzheimer’s disease. Ann. Neurol. 51:783-786, 2002.

p Hong, L., G. Koelsch, X. Lin, S. Wu, S.Terzyan, A.K. Ghosh, X.C. Zhang, J. Tang. Structure of the protease domain of Memapsin 2 (β-
secretase) complexed with inhibitor.  Science 290:150-153, 2000.

p Hong, L., R.T. Turner, III, G. Koelsch, D. Shin, A.K. Ghosh, J. Tang.  Crystal structure of Memapsin 2 (β-secretase) in complex with an 
inhibitor OM00-3. Biochemistry 41:10963-10967, 2002.

p Hussain, I. J. Hawkins, D. Harrison, C. Hille, G. Wayne, L. Cutler, T. Buck, D. Walter, E. Demont, C. Howes, A. Naylor, P. Jeffrey, M.E. 
Gonzalez, C. Dingwall, A. Michel, S. Redshaw, J.B. Davis.  Oral administration of a potent and selective non-peptidic BACE1 inhibitor 
decreases β-cleavage of amyloid precursor protein and amyloid-β production in vivo.  J. Neurochem.100:802-809, 2007.

p Kao, S.-C., A.M. Krichevsky, K.S. Kosik, L.-H. Tsai.  BACE1 suppression by RNA interference in primary cortical neurons. J.  Biol. 
Chem. 279:1942-1949, 2004.

p Laird, F.M., H. Cai, A.V. Savonenko, M.H. Farah, K. He, T. Melnikova, H. Wen, H.C.Chiang, G. Xu, V.E. Koliatsos, D.R. Borchelt, D.L. 
Price, H.-K. Lee, P.C. Wong.  BACE1, a major determinant of the selective vulnerability of the brain to amyloid-β amyloidogenesis,       
is essential for cognitive, emotional, and synaptic functions.  J. Neurosci. 25:11693-11709, 2005.



B.G. Sahagan 05Feb2007

References: β− and γ−Secretases
p Luo, Y., B. Bolon, S. Kahn, B.D. Bennett, S. Babu-Khan, P. Denis, W. Fan, H. Kha, J. Zhang, Y. Gong, L. Martin, J.-C. Louis, Q. Yan, W.G. 

Richards, M. Citron, R. Vassar.  Mice deficient in BACE1, the Alzheimer’s β-secretase, have normal phenotype  and abolished β-amyloid 
generation.  Nature Neurosci. 4:231-232, 2001.

p Mohajeri, M.H., K.D. Saini, R.M. Nitsch.  Transgenic BACE expression in mouse neurons accelerates amyloid plaque pathology.  J. Neural 
Transmission 111:413-425, 2004. 

p Nishitomi, K. G. Sakaguchi, Y. Horikoshi, A.J. Gray, M. Maeda, C. Hirata-Fukae, A.G. Becker, M. Hosono, I. Sakaguchi, S.S. Minami, Y. 
Nakajima, H.-F. Li, C. Takeyama, T. Kihara, A. Ota, P.C. Wong, P.S. Aisen, A. Kato, N. Kinoshita, Y. Matsuoka.  BACE1 inhibition reduced 
endogenous Abeta and alters APP processing in wild-type mice.  J. Neurochem. 99:1555-1563, 2006.

p Ohno, M., E.A. Sametsky, L.H. Younkin, H. Oakley, S.G. Younkin, M. Citron, R. Vassar, J.F. Disterhoft.  BACE1 deficiency rescues memory 
deficits and cholinergic dysfunction in a mouse model of Alzheimer’s disease.  Neuron 41:27-33, 2004.

p Roberds, S.L., J. Anderson, G. Basi, M.J. Bienkowski, D.G. Branstetter, K.S. Chen, S.B. Freedman, N.L. Frigon, D. Games, K. Hu, K. Johnson-
Wood, K.E. Kappenman, T. T. Kawabe, I. Kola, R. Kuehn, M. Lee, W. Liu, R. Motter, N.F. Nichols, M. Power, D.W. Robertson, D. Schenk, M. 
Schoor, G.M. Shopp, M.E. Shuck, S. Sinha, K.A. Svensson, G. Tatsuno, H. Tintrup, J. Wijsman, S. Wright, L. McConlgoue. BACE knockout mice 
are healthy despite lacking the primary β−secretase activity in brain: implications for Alzheimer’s disease therapeutics.  Human Mol. Gen. 
10:1317-1324, 2001.

p Siemers, E.R., J.F. Quinn, J. Kaye, M.R. Farlow, A. Porsteinsson, P. Tariot, P. Zoulnouni, J.E. Glavin, D.M. Holtzman, D.S. Knopman, J. 
Satterwhite, C. Gonzales, R.A. Dean, P.C. May.  Effects of a g-inhibitor in a randomized study of patients with Alzheimer disease.  Neurology 66: 
602-604, 2006.

p Singer, O., R.A. Marr, E. Rockenstein, L. Crews, N.F. Coufal, F.H. Gage, I.M. Verma, E. Masliah. Targeting BACE1 with siRNAs ameliorates 
Alzheimer disease neuropathology in a transgenic model.  Nature Neurosci. 8:1343-1349, 2005.

p Sinha, S., W. Liu, J. Anderson, S. Suomensaari, M. Lee, K. Hu, R. Motter, D. Kholodenko, P. Tang, K. Khan, T. Guido, M. Zeller, B. Brigham, K. 
Chen, S. Freedjah, M. Buttini, L. McConlogue.  Effect of BACE het KO on BACE enzyme levels, beta-secretase cleavage of APP and progression 
of amyloid deposition in PDAPP mice.  7th International Conference AD/PD 2005 abstract page 108.  

p Willem, M. , I. Dewachter, N.Smyth, T. VanDooren, P. Borghgraef, C. Haass, F. VanLeuven.  B-Site amyloid precursor protein cleaving enzyme 1 
increases amyloid deposition I brain parenchyma but reduced cerebrovascular amyloid angiopathy in aging BACEXAPP[V717I] double-transgenic 
mice.  Am. J. Pathology 165:1621-1631, 2004.

p Willem, M. A.N. Garratt, B. Novak, M. Citron, S.Kauffmann, A.Rittger, B. DeStrooper, P. Saftig, C. Birchmeier, C. Haass. Control of peripheral 
nerve myelination by the β-secretase BACE1.  Science 314:664-666, 2006.

p Wong, G.T., D. Manfra, F.M. Poulet, Q. Zhang, H. Josien, T. Bara, L. Engstrom, M. Pinzon-Ortiz, J.S. Fine, H.-J. J. Lee, L. Zhang, G.A. Higgins, 
E.M. Parker.  Chronic treatment with the γ-secretase inhibitor LY-411,575 inhibits β-amyloid peptide production and alters lymphopoiesis and 
intestinal cell differentiation.  J. Biol. Chem.  279: 12876-12882, 2004.

p Wong, P.C., H. Zheng, H. Chen, M.W. Becher, D.J.S. Sirinathsinghji, M.E. Tumbauer, H.Y. Chen, D.L. Price, L.H.T. Van der Ploeg,                     
S.S. Sisodia.   Presenilin 1 is required fo rNotch1 and Dll1 expression in the paraxial mesoderm.  Nature 387:288-292, 1997.

p Yang, L.-B., K. Lindholm, R. Yan, M.Citron, W. Xia, X.L. Yang, T. Beach, L. Sue, P. Wong, D. Price, R.Li, Y. Shen.  Elevated β-secretase 
expression and enzymatic activity detected in sporadic Alzheimer disease. Nature Med. 9:3-4, 2003.



B.G. Sahagan 05Feb2007

References: MMP-9
p Adair, J.C., J. Charlie, J.E. Dencoff, J.A. Kaye, J.F. Quinn, R. M. Camicioli, W. G. Stetler-Stevenson, G. A. Rosenberg.  

Measurement of gelatinase B (MMP-9) in the cerebrospinal fluid of patients with vascular dementia and Alzheimer’s 
disease.  Storke 35:e159-e162, 2004.

p Asahina, M. , Y. Yoshiyama, T. Hattori.  Expression of matrix metalloproteinase-9 and urinary-type plasminogen
activator in Alzheimer’s disease brain.  Clin. Neuropath. 20: 60-63, 2001.

p Backstom, J. Lim, G.P., Cullen, M.J. Toekes, Z.A., Matrix metalloproteainse-9  is synthesized in neurons of the human 
hippocampus and is capable of degrading the amyloid-β peptide (1-40). J. Neurosci. 16:7910-7919, 1996.

p Deb, S. J.W. Zhang, P.E. Gottschall. β-Amyloid induces the production of active, matrix-degrading proteases in 
cultured rat astrocytes.  Brain Res. 970:205-213, 2005.

p Lorenzl, S. , D.S. Albers, N. Relkin, T. Ngyuen, S. L. Hilgengerb, J. Chirichigno, M. E. Cudkowicz, M. F. Beal.  
Increased plasma levels of matrix metalloproteinase-9 in patients with AD.  Neurochem. Interntl 43: 191-196, 2003.

p Qiu, W.Q., Z.Ye D. Kholodenko, P. Seubert, D.J. Selko.  Degradation of amyloid β-protein by a metalloprotease
secreted by microglia and other neural and non-neural cells.  J. Biol. Chem.  272:6641-6646, 1997.

p Walker, D.G., J. Link, Lih-Fen Lue, J.E. Dalsing-Hernandez, B.E. Boyes.  Gene expression changes by amyloid β
peptide-stimulated human postmortem brain microglia identify activation of multiple inflammatory processes.  J. 
Leukocyte Biol.  79:596-610, 2006.

p White, A.R., T. Du, K.M. Laughton, I. Volitakis, R.A. Sharples, M.E. Xilinas, D.E. Hoke, R.M.D. Holsinger, G. Evin, R.A. 
Cherny, A.F. Hill, K.J. Barnham, Q.-X. Li, A.I. Bush, C.L. Masters.   Degradation of the Alzheimer disease amyloid β-
peptide by metal-dependent up-regulation of metalloprotease activity.  J. Biol. Chem. 281: 17670-17680, 2006.

p Yan, P. X. Hu, H.Song, K. Yin, R.J. Bateman, J.R. Cirrito, Q.Xiao, F.F. Hsu, J.W. Turk, J. Xu, C.Y. Hsu, D.M. 
Holtzman, J.-M. Lee. Matrix metalloproteinase-9 degrades amyloid-β fibrils in vito and compact plaques in situ.  J. Biol. 
Chem. 281:24566-24574, 2006.

p Yin, K.-J., J.R. Ciorrito, P. Yan, X. Hu, Q. Xiao, X. Pan, R. Bateman, H. Song, F.-F. Hsu, J. Turk, J. Xu, C.y. Hsu, J.C. 
Mills, D.M. Holtzman, J.-M. Lee.  Matrix metalloproteinases expressed by astrocytes mediate extracellular
amyloid-β peptide catabolism.  J. Neurosci. 26:10939-10948, 2006.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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 /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF0056004d0052004400200072006500670075006c00610074006f0072007900200031002e00340020005000440046002000640069007300740069006c006c00650072002000730065007400740069006e00670073002e000d>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


