MECHANISM OF DISEASE

The lipid connection

Alzheimer’s disease (AD), which is
associated with the generation of
amyloid-f peptide (AP), has been
linked to lipid regulation. However,
the cellular mechanisms that link
AP to lipid metabolism have been
poorly understood. Now, a report in
Nature Cell Biology provides, for the
first time, a functional basis for the
relationship between lipids and AD.

The precursor of AP, amyloid pre-
cursor protein (APP), is first cleaved
by B-secretase, and subsequently by
Y-secretase, to produce AB40 and
APB42. Depletion of cholesterol has
been linked to a decrease in y-secre-
tase activity and a resulting decrease
in AP. The authors first looked
at presenilin-1 and presenilin-2
(PS1 and PS2), either of which can
function as the active centre of the
Y-secretase complex. Mouse embry-
onic fibroblasts (MEFs) that lack PS1
and PS2 showed a rise in the levels
of cholesterol and sphingomyelin,
whereas wild-type neurons in which
v-secretase was inhibited showed a
rise in sphingomyelin levels that was
accompanied by a drop in sphingo-
myelinase (SMase) activity.

To analyse the effect of sphingomy-
elin on A levels, Grimm et al. inhib-
ited SMase in neurons, and noted a rise
in sphingomyelin and a decrease in the
levels of intracellular and secreted Ap.
In MEFs that lacked APP and amyloid-
B precursor-like protein-2 (APLP2),
the levels of sphingomyelin, SMase
and cholesterol were similar to those

in cells lacking PS1/2 or y-secretase
activity. Inhibition of y-secretase in

these App™- Aplp27"- cells did not alter
cholesterol levels, indicating that the
cleavage products of APP and APLP2
are responsible for the change in lipid
levels. To determine if AP, the most
prominent cleavage product, medi-
ates this effect, the authors looked at
the specific metabolic pathways of
cholesterol and sphingomyelin.

In App™~ Aplp2-'- MEFs, SMase
activity was low, but could be restored
to partial wild-type levels by the addi-
tion of AB-containing media. Indeed,
homogenates of App™~ Aplp2-- MEFs
showed enhanced SMase activity on
addition of synthetic AB. Further
in vitro experiments showed that
AB42 specifically affects SMase,
whereas AB40 is specific for
hydroxymethylglutaryl-CoA reduct-
ase (HMGR), which is involved in
cholesterol metabolism.

The authors propose a model in
which an enzyme cascade of y-secre-
tase, APP processing and A can
affect cholesterol and sphingomy-
elin metabolism, resulting in altered
levels of these lipids, which, in turn,
regulates A3 levels. The authors con-
cede that additional cleavage prod-
ucts of APP other than AP} might be
involved. The functional basis of the
link between AP and lipid levels has
direct relevance to AD and, as the
authors suggest, “...may provide a
rational basis for therapy.”

Helen Ross
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Non-destructive development

Ethical issues surround human embryonic stem (ES)-cell
research, and one of the most fundamental concerns relates to the
fact that ES-cell derivation involves embryo destruction. However,
two papers in Nature now describe techniques that might
circumvent this problem.

In the first paper, Meissner and Jaenisch created mouse
fibroblasts that carried a short hairpin RNA construct targeted
against Cdx2. Cdx2 encodes the earliest known protein that is
involved in the development of the trophectoderm — the cell
layer that is essential for the formation of the fetal-maternal
interface. They then used nuclear transfer to derive mouse
blastocysts from the donor fibroblasts. The cloned mouse blastocysts
were morphologically abnormal and were incapable of
implanting into the uterus and developing further. However,
these blastocysts generated pluripotent ES cells when they were
explanted into culture and the effects of the Cdx2 knockdown
were reversed.

In the second paper, Lanza and colleagues carried out single-cell
biopsies on mouse embryos and showed that the resulting pre-
implantation blastomeres could be used to establish ES cell lines.
A similar single-cell biopsy technique is currently used in the pre-
implantation diagnosis of genetic defects, and a significant
advantage of this approach for ES-cell derivation is that the single-
blastomere-biopsied embryos developed to term with no
reduction in their developmental potential.

REFERENCES Meissner, A. & Jaenisch, R. Generation of nuclear transfer-derived
pluripotent ES cells from cloned Cadx2-deficient blastocysts. Nature 16 Oct 2005
(doi:10.1038/nature04257) | Chung, Y. et al. Embryonic and extraembryonic
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(doi:10.1038/nature04277)

Sweet success

The field of functional glycomics concerns the study of glycan
structure, function and recognition by carbohydrate-binding
proteins (CBPs). However, the current glycan-array technology is
limited by the difficulty in producing derivatives of free, reducing
glycans with primary amines for conjugation. Now, though, in
Nature Methods, Cummings and co-workers present a new
method that allows the efficient derivatization of glycans for
glycomics analyses.

They describe a simple approach that involves the derivatization
of glycans using the inexpensive reagent 2,6-diaminopyridine
(DAP) to create fluorescently labelled glycans (GDAPs). They
were able to convert a broad variety of glycans to GDAPs, as
confirmed by high-performance liquid chromatography and mass
spectrometry. Importantly, the DAP part of each GDAP contains
a primary amine that can be used for further conjugation, and the
authors were able to conjugate GDAPs to, for example, biotin,
microspheres and glass slides. All of the different types of
conjugated glycan were recognized by the relevant CBPs. These
results therefore show that GDAPs are a versatile new tool that
will allow the visualization, quantification and covalent capture of
minute quantities of glycans. These glycans can be studied
structurally and functionally, and can also be used to generate
glycan arrays from naturally occurring glycans.

REFERENCE Xia, B. et al. ersatile fluorescent derivatization of glycans for glycomic
analysis. Nature Methods 2, 845-850 (2005)

NATURE REVIEWS |[MOLECULAR CELL BIOLOGY

VOLUME 6 | DECEMBER 2005 | 901

© 2005 Nature Publishing Group



	The lipid connection
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /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 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /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 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.30000
    0.30000
    0.30000
    0.30000
  ]
  /PDFXOutputIntentProfile (OFCOM_PO_P1_F60)
  /PDFXOutputCondition (OFCOM_PO_P1_F60)
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF004e00500047002000570045004200200050004400460020004a006f00620020004f007000740069006f006e0073002e0020003100350030006400700069002e002000320032006e0064002000530065007000740065006d00620065007200200032003000300034002e002000500044004600200031002e003400200043006f006d007000610074006900620069006c006900740079002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 782.362]
>> setpagedevice




