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Glyconanoparticles may diagnose preclinical
brain disease
Diagnostics for brain diseases such as ischemic stroke, multiple
sclerosis, and HIV-related dementia generally rely on images obtained by using MRI. However, such images typically reveal only
brain changes that occur late in
the disease’s progression, after
the brain has been damaged.
To diagnose brain diseases in
earlier stages, Sander van Kasteren et al. designed glyconanoparticles with glycan ligands
such as sialyl LewisX that allow
MRI imaging of glyconanoparticles visualization of acute inflammation. The sialyl LewisX group
with sialyl Lewis groups.
on the reagent specifically targets the CD62 carbohydrate-binding transmembrane proteins in
the brain that are up-regulated in the inflammatory response to
brain disease. A cross-linked, amine-functionalized, dextran-coated
particle forms the core of the reagent, with an S-cyanomethyl
functional group acting as a masked reactive group for the attached carbohydrate groups. In vitro biomarker binding assays and
in vivo targeting and imaging confirmed the selectivity of the glyconanoparticle binding with the CD62 proteins. Furthermore, the
high iron content of the glyconanoparticles improved detection on
MRI scans. The authors say that such high-iron glyconanoparticles
raise the possibility of detecting brain diseases in the preclinical
stage. — C.A.
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several genes involved in renal
sodium transport, but the physiological links to the more common forms of hypertension remain unclear. Using a genomewide association scan in Amish
subjects, Ying Wang et al. identified common variants in
STK39, a serine/threonine kinase gene, associated with differences in blood pressure.
Amish subjects carrying alleles
associated with high blood pressure had, on average, a 3.3mmHg increase in systolic
Immunolocalization of SPAK, a
blood pressure. Previous studies
protein encoded by STK39, in distal
of non-Amish subjects had reconvoluted tubules (DCT).
vealed a similar, albeit smaller,
increase. Wang et al. found that
STK39 protein is expressed in the distal nephron, where it can
interact with WNK kinases and cation-chloride cotransporters,
which are mutations that cause monogenic forms of hypertension.
Because the STK39 variants did not alter protein structure, the
authors hypothesize that the variant associated with high blood
pressure likely exhibits increased transcription activity, which
may influence blood pressure by increasing STK39 levels and
altering sodium excretion from the nephron. — C.A.

‘‘Glyconanoparticles allow pre-symptomatic in vivo imaging of brain
disease’’ by Sander I. van Kasteren, Sandra J. Campbell, Sébastien
Serres, Daniel C. Anthony, Nicola R. Sibson, and Benjamin G. Davis
(see pages 18–23)
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Lin Pan, Evadnie Rampersaud, Haiqing Shen, James D. Kim, Arohan R.
Subramanya, Nanette I. Steinle, Afshin Parsa, Carole C. Ober, Paul A.
Welling, Aravinda Chakravarti, Alan B. Weder, Richard S. Cooper,
Braxton D. Mitchell, Alan R. Shuldiner, and Yen-Pei C. Chang (see
pages 226–231)
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A gene in the hypertension haystack

Chemical prophylactic against emphysema

Hypertension contributes to morbidity and mortality around the
world, but the genetic basis for this disorder is poorly understood.
Studies of rare, monogenic forms of hypertension have implicated

Cigarette smoke generates reactive oxygen species, which cause
inflammation and lung damage that can lead to bronchitis and
emphysema. Researchers have suspected that some individuals
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are genetically predisposed to
emphysema, and the transcription factor Nrf2, which mediates a wide-ranging response
to oxidative stress, has been
pinpointed as an important
link. Thomas Sussan et al. report that mice lacking Nrf2,
when exposed to cigarette
Cigarette smoke induces apoptosis smoke, suffer greater alveolar
(yellow-red cells) in the lung damage than animals that posparenchyma.
sess Nrf2. The authors previously identified a small triterpenoid, CDDO-imidazole (CDDO-Im), which is a potent
activator of Nrf2 signaling, and now show that CDDO-Im reduces alveolar damage and certain measures of heart disease in
mice exposed to cigarette smoke. Sussan et al. exposed Nrf2⫹/⫹
and Nrf2⫺/⫺ mice to cigarette smoke for 6 months, treating half
of each group with CDDO-Im, and then assessed the animals’
heart function and alveolar structure. The Nrf2⫹/⫹ mice were
much less susceptible to the alveolar enlargement and damage
caused by cigarette smoke than their Nrf2⫺/⫺ counterparts.
Mice given CDDO-Im were protected to some extent from lung
and heart damage, but only if they possessed a functional Nrf2
gene, according to the authors. — K.M.
‘‘Targeting Nrf2 with the triterpenoid CDDO-imidazolide attenuates
cigarette smoke-induced emphysema and cardiac dysfunction in
mice’’ by Thomas E. Sussan, Tirumalai Rangasamy, David J. Blake,
Deepti Malhotra, Hazim El-Haddad, Djahida Bedja, Melinda S.
Yates, Ponvijay Kombairaju, Masayuki Yamamoto, Karen T. Liby,
Michael B. Sporn, Kathleen L. Gabrielson, Hunter C. Champion,
Rubin M. Tuder, Thomas W. Kensler, and Shyam Biswal (see pages
250–255)
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Repairing colonic stem cells
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Unlike in skin injuries, where stem cells migrate rapidly to the
wound site and proliferate, colonic stem cells proliferate in
adjacent “crypts” and migrate
to the wound site during later
stages of healing. The repair of
lost colonic epithelial progenitor cells occurs when stem cells
in neighboring crypts undergo
fission and migrate to the damaged site. The vast quantity of
microbes in the colon, however,
means that repair must take
Mucosal regeneration in wild-type
place while the body simultamice after colonic biopsy injury.
neously prevents bacterial infec-
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tion. Hiroshi Seno et al. developed a model of acute in vivo injury
in the mouse colon and determined that Trem2-expressing macrophages, responding to Th2 inflammation, promoted repair at
wound sites involving epithelial stem cells. The release of IL-4 and
IL-13 from the wound 2–4 days postinjury signaled macrophages
expressing Trem2, which then infiltrated the wound site and
stimulated stem cell proliferation. The authors found impaired
wound healing in both Trem2⫺/⫺ mice and wild-type mice after
antibody inhibition of IL-4 and IL-13. Trem2 is important as a
regulator of inflammatory cytokines and as a key pathway in the
repair of epithelial stem cells, according to the authors. — C.A.
‘‘Efficient colonic mucosal wound repair requires Trem2 signaling’’
by Hiroshi Seno, Hiroyuki Miyoshi, Sarah L. Brown, Michael J.
Geske, Marco Colonna, and Thaddeus S. Stappenbeck (see pages
256–261)
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Creating infectious prion disease
Infectious prions contain a misfolded and aggregated form of the
prion protein (PrP), which has been implicated in a number of
diseases, including Creutzfeldt-Jakob disease in humans, as well as
fatal neurodegenerative disorders termed transmissible spongiform encephalopathies
(TSEs). Christina Sigurdson et
al. created PrP transgenic mice
containing two point mutations
and found that the mice developed a lethal spongiform encephalopathy with cerebral PrP
plaques. The authors then inoculated mice overexpressing
wild-type PrP with the plaquecontaining mouse brains and
Healthy mouse (Upper) and experreproduced the genetic disease
imental mouse showing damage with an 100% attack rate.
from neurologic disease (Lower). Upon successive transmissions,
the incubation periods decreased and the PrP became more protease-resistant, indicating
the presence of a strain barrier that was gradually overcome by
repeated passaging. The authors say their results show that expression of a subtly altered prion protein, with known three-dimensional structure, efficiently generates a prion disease. — C.A.
‘‘De novo generation of a transmissible spongiform encephalopathy by
mouse transgenesis’’ by Christina J. Sigurdson, K. Peter R. Nilsson,
Simone Hornemann, Mathias Heikenwalder, Giuseppe Manco, Petra
Schwarz, David Ott, Thomas Rülicke, Pawel Liberski, Christian
Julius, Jeppe Falsig, Lothar Stitz, Kurt Wüthrich, and Adriano Aguzzi
(see pages 304–309)

