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It is an honour for us to write this Editorial introducing a set
of reviews in celebration of Rita Levi-Montalcini’s 102nd
birthday. Rita is the oldest living Nobel Laureate and the
first ever to live for more than a century. Without her
identification of nerve growth factor (NGF) as a neuronal
survival factor, well before many other endogenous cell
survival ligands were identified, academic neurobiology
would not be on the translational threshold that it stands
today. Indeed, the consensus that NGF may well revolu-
tionise clinical therapy for the increasing public neurode-
generative burden is now at an advanced stage of
optimisation of formulation and delivery. Rita, herself, has
contributed significantly to this, partly by optimising large-
scale production of rhNGF, and by showing, in an
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admittedly small-scale human study, that NGF therapy
can reduce retinal ganglion cell loss in patients with
glaucoma. In addition, it has been known for some time
that inhibiting endogenous NGF production, as in the
ADI11 mouse, leads to neurodegeneration, which can be
reversed by increasing endogenous NGF expression and by
exogenous NGF.

As many of you know, Rita was born in Turin and
graduated from the Medical School there in 1936. Forced
from formal academic life by political events, she
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performed experiments on the growth of nerve fibres in
chick embryos from a home laboratory—experiments
which were to form the foundation of her later career. In
1946, she moved to Washington University in St Louis,
where, in collaboration with Stanley Cohen in 1952, she
found that mouse tumour cells release a factor which causes
rapid growth of nerve cells. This was, of course, NGF,
and Rita and Stanley Cohen shared the Nobel Prize in
Physiology or Medicine for its discovery in 1986. Rita
became a full Professor in St. Louis in 1958, but from
1962, divided her time between St. Louis and a newly
established research unit in Rome. Subsequently, she
became director firstly of the Research Centre for
Neurobiology and then the Laboratory of Cell Biology
in the CNR in Rome. To further develop potential
therapeutics based on NGF, and to attract world class
scientists to its cause, she set up the European Brain
Research Institute (EBRI), also in Rome, in 2002. The
work of EBRI covers a wide range of neurodegenerative
pathologies, and we think it is appropriate that this broad
spectrum is reflected in the content of the reviews
published here [1-8].

Two reviews focus in particular on Parkinson’s disease
(PD). Miguel Martins’ group review the data on the role of
the mitochondrial serine protease, HtrA2/Omi, a protein
which has also been implicated in amyotrophic lateral
sclerosis, in the maintenance of mitochondrial quality
control. Heterozygous missense mutations have been
described in some cases of sporadic PD, and HtrA2 is
downstream of PTEN-induced putative kinase 1 (PINK1), a
protein also mutated in familial PD. Martins group
speculate that the PINK1/HtrA2 pathway is important for
maintaining the molecular quality of mitochondria (possi-
bly through hsp70), and PINK1 independently, through its
recruitment of PARKIN, also maintains organelle quality
through mitophagy. In a second review, Tomasetti’s group
address the central question of why dopaminergic neurons
of the substantia nigra are the target of degeneration in PD.
They concentrate on the role of orthodenticle protein
homologue 2 (Otx2), a protein abundant in precursors and
show, using conditional Otx2 gain and loss of function
mice, that there is an inverse transcriptional relationship
between Otx2 and the glycosylated form of the dopamine
transporter (glyco-Dat). Thus, neurons expressing high
levels of glyco-Dat are vulnerable to degeneration, whereas
cells expressing high levels of Otx2 (and therefore, low
glyco-Dat) are resistant to the toxin, MPTP. Another
inverse relationship, between the NKCCI1 and KCC2
chloride transporters, appears to contribute to the excitatory
role of GABAnergic interneurons in the late embryonic and
early postnatal hippocampus. Thus, a higher relative
expression of NKCC1 allows chloride influx resulting in
synaptogenesis, and as KCC2 expression increases in later
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postnatal life, so GABA becomes inhibitory. Cherubini’s
review deals with the potential contribution of this
system to neurodegeneration by showing, for example,
that NKCC1 knockdown in vivo reduces synaptic
transmission and decreases arborisation: indeed, there is
some evidence that GABA may also become excitatory
in neurodegeneration perhaps associated with reduced
expression of KCC2.

Three of the reviews deal with more general aspects of
neurodegeneration. Rodriguez and Verkhratsky give an
overview of the role of neuroglia and suggest that the early
loss of astroglia compromises synaptic maintenance with
the failure of neurotransmission and cognitive decline. The
gliosis seen in later stages is seen as a response to plaque
deposition. The link between longevity and neurodegeneration
is explored by Nicotera’s group, who discuss the relationship
between mTOR inhibition (induced, for example, by nutrient
restriction), which leads to increased autophagy and lifespan
extension, but also prevents amyloid-induced cognitive
decline.

Finally, two reviews deal with the involvement of two
proteins perhaps more familiar to the oncologist—PML and
p73. In cancer, PML is a modulator of p53-mediated
apoptosis and expression of PML is lost in many cancers.
However, in conditions such as spinocerebellar ataxia
(SCA), PML associates with Ataxins in nuclear aggregates
and may contribute to the impaired proteasomal clearance
of aggregated proteins in SCA and Huntington’s. The
phenotype of the p73 null mouse is neuronal with
hippocampal dysgenesis and loss of the lower blade of the
dentate gyrus. Expression of p73 increases with neuronal
differentiation and p73 overexpression enhances neurite
outgrowth, and there is now evidence that the p73 axis is
dysregulated in Alzheimer’s disease.

In publishing these reviews [1-8], we aim to provide the
readers with comprehensive overviews of the current status
of the science in these areas. In addition, we hope that they
provide the stimulus for the making of new synaptic
connections and thus, scientific advances, so necessary for
the amelioration of the dramatic consequences caused by
neurodegenerative disease.

References

1. Bano D, Agostini M, Melino G, Nicotera P (2011) Ageing,
neuronal connectivity and brain disorders: an unsolved ripple
effect. Mol Neurobiol 43:124—-130

2. Cherubini E, Griguoli M, Safiulina V, Lagostena L (2011) The
depolarizing action of GABA controls early network activity in the
developing hippocampus. Mol Neurobiol 43:97—-106

3. de Castro IP, Martins LM, Loh SH (2011) Mitochondrial quality control
and Parkinson’s disease: a pathway unfolds. Mol Neurobiol 43:80-86

4. Killick R, Niklison-Chirou M, Tomasini R, Bano D, Rufini A, Grespi
F, Velletri T, Tucci P, Sayan BS, Conforti F, Gallagher E, Nicotera P,



Mol Neurobiol (2011) 43:77-79 79

Mak TW, Melino G, Knight RA, Agostini M (2011) p73: a 7. Simeone A, Di Salvio M, Di Giovannantonio LG, Acampora D, Omodei

multifunctional protein in neurobiology. Mol Neurobiol 43:139-146 D, Tomasetti C (2011) The role of Otx2 in adult mesencephalic—
5. Rodriguez JJ, Verkhratsky A (2011) Neuroglial roots of neurode- diencephalic dopaminergic neurons. Mol Neurobiol 43:107-113

generative diseases? Mol Neurobiol 43:87-96 8. Stark D, Bazan N (2011) Neuroprotectin D1 induces neuronal
6. Salomoni P, Betts-Henderson J (2011) The role of PML in the survival and downregulation of amyloidogenic processing in

nervous system. Mol Neurobiol 43:114-123 Alzheimer’s disease cellular models. Mol Neurobiol 43:131-138

@ Springer



	Rita’s 102!!
	References



<<
  /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 0.0000
  /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 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /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 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /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
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


