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Tetrahydrobiopterin (BH4) is an endogenously synthe-

sized cofactor, required for various enzyme activities

and for some less well-defined functions. It is also

required at the cellular level. The known enzymes

that depend on BH4 are phenylalanine hydroxylase

(PAH), tyrosine hydroxylase, tryptophan hydroxylases

1 and 2, all three types of nitric oxide (NO) synthases

(NOS), and glyceryl-ether monooxygenase (GEMO).

At the cellular level, BH4 was found to be a growth or

proliferation factor for Crithidia fasciculata and a

control factor for infectivity of Leishmania major. In

the nervous system, BH4 is a self-protecting factor for

NO or a general neuroprotecting factor via the NOS

pathway, and has dopamine-releasing function. The

major controlling point of BH4 biosynthesis is GTP

cyclohydrolase I (GTPCH) whose expression may be

under control of cytokine induction, and at least in

liver, GTPCH activity is inhibited by BH4 (and

stimulated by phenylalanine) through the GTPCH

feedback regulatory protein (GFRP). With regard to

human disease, BH4 deficiency (Fatypical PKU_) due

to autosomal recessive mutations in all cofactor-

metabolizing enzymes (except sepiapterin reductase)

is described as a cause of hyperphenylalaninaemia

(HPA). Under normal conditions the intracellular BH4

level is thought to play a pivotal role in not only the

regulation of tyrosine and tryptophan hydroxylases,

but also in the initial and rate-limiting steps in the

biosynthesis of the catecholamines and serotonin.

Thus, alterations in BH4 levels result in a disturbance

of biogenic amine metabolism which has been impli-

cated as an aetiological factor in a variety of neuro-

logical disorders. Mutations in the gene for GTPCH

are closely related to Dopa-responsive dystonia

(Segawa disease). This evidence strongly supports the

importance of BH4 and dopaminergic transmission in

dystonia. Alterations in BH4 metabolism have been

observed in several neuropsychiatric diseases, such as

Parkinson disease, familial dystonia, and endogenous

depression, as well as in endothelial dysfunction,

vitiligo, and more recently in pain perception. A

subtype of PAH deficiency has been associated with

BH4-responsiveness and mild or moderate phenyl-

ketonuria (PKU) due to specific mutations in the

PAH gene, offering potential pharmacological treat-

ment with BH4 (sapropterine; KuvanR). Biomedical

research on BH4 expanded from the initial investiga-

tions in Fatypical PKU_ patients to neurodegeneration,

pain, vascular-endothelial, and epidermal dysfunction

including diabetes, and other disciplines. Regarding

treatment approaches, the field has been extended

from BH4-cofactor and pharmachaperon treatment to

enzyme replacement and experimental gene therapy.

The International Conference on Tetrahydrobio-

pterin, Phenylketonuria, and Nitric Oxide Synthase

was organized in St. Moritz/Champér in Switzerland,

on March 23–28, 2008, and hosted approximately 90

scientists from 15 different countries. More than 50

oral presentations were given and organized in

various sessions including BGenetics and biochemistry

of BH4 metabolism^, BBH4 metabolism and defi-

ciency^, BBH4, GEMO, NOS and endothelial dys-

function^, BPAH, PAH as misfolding disease, and

BH4-responsive PKU/PAH^, and BPKU (and new)
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treatment^. The conference was sponsored by Bio-

marin Pharmaceutical Inc., Asubio Pharma Co., and

Merck Serono SA. Generous sponsor support provid-

ed travelling awards for younger scientists and a

special prize for the best presentation dedicated to

the memory of Professor John Wood who died in 2008.

In addition to the scientific highlights, one of the social

emphases of the program was the traditional Pteridines

Cup which took place on the slopes of Corviglia in the

Alps surrounding St. Moritz (see picture). The next

International Symposium on Pteridines and Folates

will take place from June 7 to 12, 2009, in Jeju, Korea

(http://www.biopku.org/bh42009/).

This issue of JIMD includes selected articles from

the St. Moritz conference.

2 J Inherit Metab Dis (2009) 32:1–2

http://www.biopku.org/bh42009/

	Tetrahydrobiopterin in biomedical research


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /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
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


