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Seasonal decrease in thermogenesis and increase in vasoconstriction explain seasonal 

response to N6‐cyclohexyladenosine‐induced hibernation in the Arctic ground squirrel 

(Urocitellus parryii)’ 

Carla Frare, Mackenzie E. Jenkins, Kelsey M. McClure, Kelly L. Drew 

Front cover: Hibernation is a seasonal phenomenon characterized by a decrease in 

metabolic rate and body temperature. The adenosine A1 receptor mediates the onset of 

hibernation through a yet unknown mechanism entrained to an endogenous circannual 

rhythm, independent of photoperiod and ambient temperature. Results show that the 

seasonal response to adenosine A1 receptor agonist is associated with the decrease in 

thermogenesis regulated by the median preoptic nucleus and the raphe pallidus and the 

increase in vasoconstriction. These findings expand our understanding of the mechanisms 

inducing hibernation, which translation will develop strategies to manipulate metabolic 

demand in conditions such as obesity and therapeutic hypothermia. 

Image content: Shown is a bright field image of the serotonergic neurons in the raphe 

pallidus of the arctic ground squirrel, with antibody to tryptophan hydroxylase. 
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Original Articles 

 

C2‐lacking isoform of Nedd4‐2 regulates excitatory synaptic strength through GluA1 

ubiquitination‐independent mechanisms 

Jiuhe Zhu, Kwan Young Lee, Tiffany T. Jong, Nien‐Pei Tsai 

Neural precursor cell expressed developmentally downregulated gene 4‐like (Nedd4‐2) is an 

epilepsy‐associated gene, which encodes a ubiquitin E3 ligase that is highly expressed in the 

brain. This study revealed that two major isoforms of Nedd4‐2 function to reduce excitatory 

synaptic strength through different mechanisms. The findings provide novel information to 

further our knowledge about Nedd4‐2‐dependent neuronal excitability homeostasis and 

pathological hyperexcitability when Nedd4‐2 is compromised. 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

Altered glucose catabolism in the presynaptic and perisynaptic compartments of 

SOD1G93A mouse spinal cord and motor cortex indicates that mitochondria are the site of 

bioenergetic imbalance in ALS 

Silvia Ravera, Carola Torazza, Tiziana Bonifacino, Francesca Provenzano, Claudia Rebosio, Marco 

Milanese, Cesare Usai, Isabella Panfoli, Giambattista Bonanno 

To better characterize the energy impairment observed in synaptosomes and gliosomes 

purified from the spinal cord and motor cortex of SOD1G93A and wtSOD1 mice, we 

evaluated the glucose catabolism upstream the mitochondrial aerobic metabolism. We 

observed an enhancement of glycolysis and Krebs cycle in synaptosomes, and of lactate 

fermentation in gliosomes from SOD1G93A mice, suggesting that mitochondria as the site of 

synaptic bioenergetic impairment in ALS. 

 

 

 

 

 

 

 

 

 

 

 

  



 
 

 

Autophagic degradation of stromal interaction molecule 2 mediates disruption of neuronal 

dendrites by endoplasmic reticulum stress 

Jing Zhou, Juan Song, Shengzhou Wu 

Disruption of neuronal dendrite/axon is an early event of neuronal degeneration involved in 

Alzheimer's (AD) and Parkinson's diseases (PD). The underlying mechanism remains elusive. 

Endoplasmic reticulum (ER) stress is one of the common factors contributing to the 

neurodegeneration in AD and PD and stromal interaction molecule 2 (STIM2) is reported to 

maintain dendrite spine. We herein demonstrate that sublethal levels of ER stress induce 

autophagic degradation of STIM2 via eukaryotic initiation factor 2 alpha/activating 

transcription factor 4 mediated pathway, which induces subsequent inhibition of store‐

operated calcium entry and ensued reduction of calcium/calmodulin‐ dependent protein 

kinase II, finally resulting in cytoskeleton disassembly. Our study will advance the 

understandings of the molecular events at the early stage of neurodegeneration. 

 

 

 

 

 

 

 

 

 

 

  



 
 

 

Review article 

 

G‐protein‐coupled receptor‐based sensors for imaging neurochemicals with high 

sensitivity and specificity 

Miao Jing, Yajun Zhang, Huan Wang, Yulong Li 

Precisely probing the dynamics of specific neurochemicals in the complex biological system 

is the key to understand their functions. In this review, we summarized the recent progress 

on using GPCRs as the scaffold to engineer neurochemical‐specific fluorescent sensors, 

which could achieve the sensitive and specific detection of neurochemicals with millisecond 

temporal resolution and sub‐cellular spatial resolution. Taking advantage of these tools, 

researchers have successfully dissected the dynamics as well as function of neurochemicals 

in various of animal species performing distinct behaviors. With future optimizations, we 

anticipate that these GPCR‐based sensors will be powerful tools in studying neurochemical 

signals. 
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Preface: Proteomics - techniques and applications in neuroscience 

Mark R. Cookson 

This Preface introduces the articles of the special issue on “Proteomics” where we survey 

these powerful techniques specifically in the context of applications in neurosciences. 

Proteomics as used here is a catch‐all term for approaches where a broad survey of all 

protein content of a cell or tissue is performed in parallel. In the special issue, various 

experts outline applications as diverse as finding disease biomarkers in human samples, 

including living participants or postmortem brain, as well as application of protein 

technologies to model systems such as animals and cells. Collectively, these articles outline 

the utility of current technologies for proteome interrogation and identify enhancements 

that will shape applications to future studies. The illustration demonstrates the principle of 

one of the major techniques, Imaging Mass Spectrometry (MALDI‐IMS). 

Front cover: In the special issue “Proteomics”, various experts outline applications as diverse 

as finding disease biomarkers in human samples, including living participants or post‐

mortem brain, as well as application of protein technologies to model systems such as 

animals and cells. Collectively, these articles outline the utility of current technologies for 

proteome interrogation and identify enhancements that will shape applications to future 

studies. 

Image content: The image illustrates the principle of one of the major techniques, Imaging 

Mass Spectrometry (MALDI‐IMS), in which single ion images are generated by mapping the 

intensity of an individual ion signal (m/z;rel.Int) over the whole tissue section. Afterwards, 

One mass spectrum is acquired for every xi,yj coordinate of the scanned tissue section. 

Illustration kindly provided by Dr. Jörg Hanrieder 

  



 
 

 

Review articles 

 

Mass spectrometry: A platform for biomarker discovery and validation for 

Alzheimer's and Parkinson's diseases 

Eugene M. Cilento, Lorrain Jin, Tessandra Stewart, Min Shi, Lifu Sheng, Jing Zhang 

Accurate, reliable, and objective biomarkers are urgently needed to assist in both early 

disease diagnosis and monitoring of disease progression for Alzheimer's disease (AD) and 

Parkinson's disease (PD). Technological developments have resulted in a plethora of 

biomarker candidates, yet very few become clinically useful. In this review, we highlight the 

application of selected reaction monitoring (SRM) targeted mass spectrometry as an 

effective platform for decreasing the bottleneck between biomarker discovery and clinical 

validation. 

 

  



 
 

 

Proteomics of neurodegenerative diseases: analysis of human post‐mortem brain 

K. W. Li, Andrea B. Ganz, August B. Smit 

Mass spectrometry based proteomics is an ideal technology to elucidate aberrant protein 

expression in disease‐affected brain. In this review, we describe the recent proteomics 

findings from brains affected with Alzheimer's Disease, Parkinson Disease Dementia, 

Frontotemporal Dementia, and Amyotrophic Lateral Sclerosis. Brain is collected. Proteins are 

digested by trypsin, and the resulting peptides are analysed by LC‐MS/MS. Results are 

validated by alternative means, for example immunohistochemistry. 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

Redox proteomics and amyloid β‐peptide: insights into Alzheimer disease 

D. Allan Butterfield, Debra Boyd‐Kimball 

In this review we discuss how redox proteomics provided insights into how Aβ(1–42)‐

mediated cell death in Alzheimer disease (AD) and its earlier stage, amnestic mild cognitive 

impairment (MCI), and in in vitro and in vivo models thereof, is initiated by lipid 

peroxidation. Oligomeric Aβ(1–42) embeds in the lipid bilayer inducing lipid peroxidation, 

leading to reactive 4‐hydroxy‐2‐nonenal (HNE). HNE covalently binds Cys, His, and Lys 

residues on proteins by Michael addition, changing the proteins’ conformation and 

decreasing their function. Key processes in brain that are damaged and dysfunctional as a 

result of Aβ(1–42)‐mediated HNE modification identified by redox proteomics are glucose 

metabolism, synaptic plasticity, synaptic glutamate clearance, and proteostasis, ultimately 

leading to neuronal death. 

 

 

 

 

 

 

 



 
 

 

The pathobiology of perturbed mutant huntingtin protein–protein interactions in 

Huntington's disease 

Erich E. Wanker, Anne Ast, Franziska Schindler, Philipp Trepte, Sigrid Schnoegl  

How mutations trigger human diseases is largely unclear. From a network biology 

perspective, they alter biological processes by disrupting cellular protein–protein interaction 

(PPI) patterns. Many rare genetic disorders with Mendelian inheritance, like the 

neurodegenerative Huntington's disease, may be caused by abnormal PPIs and their adverse 

effects on complex cellular genotype–phenotype relationships. In this review, we focus on 

abnormal PPIs associated with mutant huntingtin and its assembly into protein aggregates in 

cells. The mechanisms and pathobiological processes that may contribute to phenotype 

development, neuronal dysfunction and toxicity in Huntington's disease are also discussed. 
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