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SLEEP RESEARCH

Changes in the composition of brain
interstitial ions control the
sleep-wake cycle

Fengfei Ding,"** John O’Donnell,"" Qiwu Xu,' Ning Kang,'
Nanna Goldman,' Maiken Nedergaard"*

Ding et al. Science 352, 550, 2016
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Sleep Drives Metabolite Clearance
from the Adult Brain

Lulu Xie,** Hongyi Kang,"* Qiwu Xu,* Michael J. Chen,* Yonghong Liao,
Meenakshisundaram Thiyagarajan,” John O’ 1l,* Daniel ). Christ ! Charles Nichelson,?
Jeffrey ). Iliff,” Takahiro Takano,® Rashid Deane,’ Maiken Nedergaard't

Xie et al. Science 342 (2013)
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Go with the flow. Convective glymphatic fluxes of CSF and ISF propel the waste products of neuron metabo-
lism into the paravenous space, from which they are directed into lymphatic vessels and ultimately return to
the general circulation for clearance by the kidney and liver.

Xie et al. Science 342 (2013) o
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Fig. 3. Sleep improves clearance of AB. p
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after its injection into the frontal cortex in
awake (orange triangles), sleeping (green
diamonds), and anesthetized (red squares,
ketamine/xylazine) mice. (B) Rate constants
derived from the clearance curves. (C) Time-
disappearance curves of **C-inulin after its
injection into the frontal cortex of awake
{orange triangles), sleeping (green diamonds),
and anesthetized (red squares, ketamine/ C
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Involvement of Ca?*-Dependent Hyperpolarization
in Sleep Duration in Mammals

Fumlva Tatsuki," Genshiro A, Sunagawa ** Shol Shi,'* Etsuo A. Susaki,'** Hiroko Yukinaga,”* Dimitri Perrin, "%

7 Maki Ukai-T. sh “ Rei-ichiro Ohnc ! Daisuke Tone,' Koji L. Ode,"~
Kansuhlko Matsumoto,” and Hiroki R. ana
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Tatsuki et al. Neuron 90, 70-85, 2016

Mammalian Reverse Genetics without Crossing
Reveals Nr3a as a Short-Sleeper Gene

A. S I Kenta Sumi * Maki Ukai-Tadenuma,' " Dimitri Peerin,'** Hiroshi Fujishima,’
Hideki Ukai, osarnn Nishimura,” Shoi Shi,” Ha ichiro Ohno,” Ryohei Narumi,’ \’oshlhiro Shimizu,” Daisuke Tone,”
Koji L. Ode,” Shigehiro Kuraku,” and Hircki R. Ueda’-**"
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+ dFMR (Fragile X syndrome gene) Neuron 2002

+ DAT (dopamine transporter) JNS 2005

+ Calcineurin, Sarah (CN regulator) JNS 2011

* JNK (c-jun N-terminal kinase) BBRC 2012

* NMDAR1 (glutamate receptor) PLoS One 2015

* CHamide1 (enteropeptides) PLoS Genetics 2015
+ SIK3 (Sodium inducible kinase) Nature 2016

+ dNAAT (neutral amino acid transporter) unpubl.
+ dAWP1 (anesthesia resistance gene) unpubl.
 etc.
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