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High specificity of widely used phospho‐tau antibodies validated using a quantitative whole‐cell 

based assay 

Dan Li,  Yong Ku Cho 

Front cover: Phospho‐tau antibodies are the most common tool for detecting site‐specific tau 

phosphorylation. However, there is no quantitative measure of specificity that guides users. We 

developed a robust flow cytometry assay that determines a specificity parameter termed ϕ(phi), 

which measures the fraction of non‐specific signal in antibody binding. We applied the assay to 

measure the specificity of widely used phospho‐tau antibodies, and show that phospho‐tau 

antibodies AT8, AT180, PHF‐6, TG‐3, and PHF‐1 have nearly perfect specificity. 

Image content: Representative confocal image showing highly specific recognition of tau 

phosphorylated at Thr231 (red) among total tau (green), imaged using EGFP‐tau. 
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Serine 19 phosphorylation and 14‐3‐3 binding regulate phosphorylation and dephosphorylation of 

tyrosine hydroxylase on serine 31 and serine 40 

Sadaf Ghorbani,  Peter D. Szigetvari,  Jan Haavik,  Rune Kleppe 

Tyrosine hydroxylase (TH) is a key regulatory enzyme in the catecholamine biosynthesis and 

is controlled by Ser/Thr phosphorylation on several sites and binding of 14‐3‐3 proteins. 

Here we investigated cross‐talk between the Ser19 phosphorylation site, the regulatory sites 

Ser31 and Ser40 of TH, and the impact of 14‐3‐3 proteins. Ser19‐phosphorylated TH had 

accelerated phosphorylation and repressed dephosphorylation kinetics on Ser31 and Ser40. 

14‐3‐3 proteins inhibited phosphorylation and further inhibited dephosphorylation of these 

sites. The findings suggest a multifaceted role of phosphorylation and 14‐3‐3 in signal 

mediated regulation of TH and catecholamine synthesis. 
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Phosphatidylserine is critical for vesicle fission during clathrin‐mediated endocytosis 

Kelly Varga,  Zhong-Jiao Jiang,  Liang‐Wei Gong 

Phosphatidylserine (PS), a negatively charged phospholipid, may be important for 

endocytosis, however, the involved mechanisms remain uncertain. By monitoring clathrin‐

mediated endocytosis (CME) of single vesicles in mouse chromaffin cells using cell‐attached 

capacitance recordings, we demonstrate that the fission‐pore duration is reduced by PS 

addition, indicating a stimulatory role of PS in regulating the dynamics of vesicle fission. 

Furthermore, the PS‐mediated effect is abolished in the absence of synaptotagmin 1 (Syt1) 

and a Syt1 mutant with a defective PS–Syt1 interaction increases the fission‐pore duration. 

Our study thus suggests an importance of the PS–Syt1 interaction in regulating fission 

dynamics during CME. 
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Alpha synuclein deficiency increases CD4+ T‐cells pro‐inflammatory profile in a Nurr1‐dependent 

manner 

Dorit Trudler,  Hilit Levy‐Barazany,  Yuval Nash,  Liron Samuel,  Ronit Sharon,  Dan Frenkel 

The potential role of αSynuclein in mediating CD4+ T‐cells response. αSynuclein can reduce 

the expression of Nurr1, and shifts the CD4+ T‐cell to an anti‐inflammatory phenotype (left). 

Inflammatory stimuli such as autoimmune response in multiple sclerosis (MS) (right) can 

reduce soluble αSynuclein levels, and in turn increase the levels of Nurr1, resulting in a pro‐

inflammatory phenotype. This suggests αSynuclein and Nurr1 interactions as therapeutic 

targets for intervention in MS. 
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Targeting aurora kinase B alleviates spinal microgliosis and neuropathic pain in a rat model 

of peripheral nerve injury 

Yu Shen,  Zhuofeng Ding,  Shengyun Ma,  Yu Zou,  Xin Yang,  Zijin Ding,  Yu Zhang,  Xiaoyan Zhu,  

Michael K. E. Schäfer,  Qulian Guo,  Changsheng Huang 

The aurora kinases are potential therapeutic targets in proliferating cells. However, their role 

has not been clarified in microglia. We found that aurora kinase B (AURKB) knockdown or 

overexpression inhibited or induced microgliosis in spinal dorsal horn. AURKB knockdown 

was associated with down‐regulation of numerous genes involved in multiple signaling 

pathways that are critical for the developing of spinal microgliosis and neuropathic pain. 

Both genetic and pharmacological inhibition of AURKB is effective in treating CCI‐induced 

neuropathic pain. Our findings suggest that AURKB may be a therapeutic target for 

developing novel analgesics against neuropathic pain following peripheral nerve injury. 
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Endogenous cannabinoid modulation of restraint stress‐induced analgesia in thermal 

nociception 

Nicholas Atwal,  Bryony L. Winters,  Christopher W. Vaughan 

It is well known that physical and psychological stress produce analgesia. However, there are 

different forms of opioid‐ and cannabinoid‐mediated analgesia which are dependent on the 

intensity and type of stress. Here we show that a role for endogenous cannabinoids in both 

forms of stress‐induced analgesia can be recruited by pharmacologically manipulating their 

enzymatic breakdown. These findings reveal a widespread role for cannabinoids in the 

control of analgesic systems within the brain. 
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Enriched environment provides neuroprotection against experimental glaucoma 

María F. González Fleitas,  Julián D. Devouassoux,  Marcos L. Aranda,  Juan S. Calanni,  Monica S. 

Chianelli,  Damián Dorfman,  Ruth E. Rosenstein 

Current aims of glaucoma management are to avoid glaucomatous damage, to preserve the 

visual functions, and at the same time, to maintain the patient's quality of life by limiting the 

side effects of the treatment. Our results support that housing in enriched environment 

preserves the visual functions, provides neuroprotection to retinal ganglion cells and their 

axons, and avoids glial cell alterations induced by the exposure to chronic ocular 

hypertension. 
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Identification of compounds inhibiting prion replication and toxicity by removing PrPC 

from the cell surface 

Silvia Biggi,  Michael Pancher,  Claudia Stincardini,  Silvia Luotti,  Tania Massignan,  Andrea Dalle 

Vedove,  Andrea Astolfi,  Pamela Gatto,  Graziano Lolli,  Maria Letizia Barreca,  Valentina Bonetto,  

Valentina Adami,  Emiliano Biasini 

The absence of an effective treatment for prion diseases raises the urgency of exploring 

novel experimental strategies. Here, we capitalized on the rationale of removing PrPC from 

the plasma membrane as a way to counteract prion propagation and toxicity. To pursue this 

objective, we designed an experimental workflow which included a novel high‐content 

screening assay and employed this paradigm to challenge two chemical libraries of small 

molecules. We identified a new compound (HM) which acts in a prion strain‐independent 

fashion, directly validating the pharmacological relevance of tackling prions by removing 

PrPC from the cell surface. 
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Review article 

 

The origins and early history of neurochemistry and its societies 

Anne I. Boullerne,  Paul Foley,  Anthony J. Turner,  Graham A.R. Johnston,  Philip M. Beart, 

This review arises from a historical symposium at the 2017 meeting of the International and 

European Societies for Neurochemistry. Focus was on the importance of the discipline of 

neurochemistry, a truly international branch of neuroscience, important contributions of key 

neurochemists from a historical context, the emergence of neurochemical learned societies 

and the pre‐eminent role of the Journal of Neurochemistry. 
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Neuronal NLRC5 regulates MHC class I expression in Neuro‐2a cells and also during hippocampal 

development 

Ping Li,  Yuqing Shen,  Pengfei Cui,  Yue Hu,  Ying Zhang,  Fengqin Miao,  Aifeng Zhang,  Jianqiong 

Zhang 

Front cover: MHC class I (MHC I) molecules are important components of the immune 

system. Recently MHC I have been reported to play important roles in brain development 

and synaptic plasticity. Although important functions and up‐regulated expression of MHC I 

in developing neurons have been reported, the mechanism that govern neuronal MHC I up‐

regulation remains unknown. NLR family CARD domain containing 5 (NLRC5), a newly 

identified member of the NLR family, is widely expressed in hippocampal neurons. NLRC5 is 

observed to co‐localize with MHC I with highest levels of expression found in hippocampal 

neurons. Moreover, NLRC5 activates MHC I transcription in neuron‐like cell line and this 

activation requires a functional W/S‐X‐Y motif in the promoter region that can bind to the 

RFX complex, CREB1 and the NFY complex. We also find that NLRC5 cooperates with RFX 

subunits RFX5 and RFXANK to promote MHC I expression in neurons. Furthermore, we 

observed a significant reduction of MHC I levels in the hippocampal tissue of Nlrc5‐knockout 

mice. Overall, we demonstrated that NLRC5 as a key regulator of MHC I upregulation in the 

developing hippocampus and suggests an important role for NLRC5 in neurons. 

Image content: The image shows that NLRC5 protein(green) co‐localizes with MHC class I 

molecules(red) in the hippocampal neurons of P8 C57BL6/J mice. NLRC5 was present both in 

the cytoplasm and within nuclei while the majority of MHC I was displayed on membrane. 

The image suggests that NLRC5 and MHC I are both expressed by hippocampal neurons. 
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Linoleic acid‐derived metabolites constitute the majority of oxylipins in the rat pup brain and 

stimulate axonal growth in primary rat cortical neuron‐glia co‐cultures in a sex‐dependent manner 

Marie Hennebelle,  Rhianna K. Morgan,  Sunjay Sethi,  Zhichao Zhang,  Hao Chen,  Ana Cristina 

Grodzki,  Pamela J. Lein,  Ameer Y. Taha 

The rationale of this study was to understand the role of linoleic acid (LA) and its oxidized 

metabolites (OXLAMs) on neurodevelopment. Brain composition of LA and OXLAMs was first 

determined in rat pups, and their effects on neuron‐glia morphology tested. LA was found in 

low abundance (< 3% of fatty acids) whereas OXLAMs constituted the majority (~50%) of 

measured oxylipins in pup brains. 13‐Hydroxyoctadecadienoic acid, the most abundant brain 

OXLAM, increased axonal outgrowth in male neuron‐glia co‐cultures. LA itself increased 

axonal outgrowth in females. This study suggests that LA and its 13‐hydroxyoctadecadienoic 

acid metabolite regulate neuronal morphology in a sex‐dependent manner. 
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No evidence for cell‐to‐cell transmission of the unfolded protein response in cell culture 

Anna M. van Ziel,  Kimberly Wolzak,  Anna Nölle,  Petrus J. Hoetjes,  Ernesto Berenjeno‐Correa,  Eelco 

van Anken,  Eduard A. Struys,  Wiep Scheper 

The unfolded protein response (UPR) is a major proteostatic stress response that was 

reported to be transmitted from cell‐to‐cell. Pharmacological induction of the UPR in ‘donor’ 

cells results in UPR activation in ‘acceptor’ cells via transfer of conditioned media. However, 

we show that carry‐over of pharmaca is a major confounding factor in this UPR transmission 

paradigm. Therefore, we employed multiple non‐pharmacological UPR transmission assays. 

Our data demonstrate that cell‐to‐cell transmission of UPR activity does not occur in cell 

culture. 
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Histone deacetylase 6 promotes growth of glioblastoma through the MKK7/JNK/c‐Jun signaling 

pathway 

Ziyan Huang,  Yong Xia,  Kunhua Hu,  Shulian Zeng,  Liqiang Wu,  Sisi Liu,  Cheng Zhi,  Miaoling Lai,  Danmin 

Chen,  Longchang Xie,  Zhongmin Yuan 

The mechanism that HDAC6 activity regulates the malignant growth of glioma remains elusive. Here, 

HDAC6 activity is required for the expression of MKK7, which is an upstream kinase for JNK/c‐Jun 

activation and contributes to glioma migration, invasion, and proliferation. Under the loss of HDAC6 

activity, MKK7 mRNA levels do not decrease but the protein is degraded by the proteasome system. The 

findings provide new insights into the mechanism of glioma malignancy regarding HDAC6 in the selective 

modulation of MKK7 stability and present a potential strategy for suppressing the oncogenic roles of 

MKK7/JNK/c‐Jun axis in glioma through HDAC6 inhibition. 
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The interactions of dopamine and oxidative damage in the striatum of patients with neurodegenerative 

diseases 

Huifangjie Li,  Pengfei Yang,  William Knight,  Yingqiu Guo,  Joel S. Perlmutter,  Tammie L. S. Benzinger,  

John C. Morris,  Jinbin Xu 

We hypothesized the following interactions between oxidative damage and dopaminergic biological 

molecules. One, metabolism of dopamine yields •OH through the Fenton Reaction and leads to oxidative 

damage of DNA and RNA molecules. Two, VMAT2 plays a vital anti‐oxidation role. Three, D1R plays a 

compensatory role against dopamine loss and takes on damage effects in the regulation of BACE1 during 

these biochemical events. We believe these interactions are involved in the late‐stages of 

neurodegenerative diseases – resulting in striatal neuron dysfunction. 
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Metabolic fingerprints discriminating severity of acute ischemia using in vivo high‐field 1H magnetic 

resonance spectroscopy 

Mario G. Lepore,  Lara Buscemi,  Lorenz Hirt,  Hongxia Lei 

We propose the high‐field 1H MR Spectroscopy (1H‐MRS) neurochemical profile as a metabolic signature 

for acute ischemia severity in rodent brains. 1H‐MR spectra of rat cortex after 4‐vessel‐ollcusion (4VO) 

show a specific metabolic pattern, distinct from that of respective controls and rats with the incomplete 

occlusion, that is, 3VO. Partial‐Least‐Squares discriminant analysis (PLS‐DA) on the overall neurochemical 

profiles reveal the metabolic signature of acute ischemia. 
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Dopamine beta‐hydroxylase and its genetic variants in human health and disease 

Eugene Gonzalez‐Lopez,  Kent E. Vrana 

Dopamine beta‐hydroxylase (DβH) is an essential neurotransmitter‐synthesizing enzyme that 

catalyzes the formation of norepinephrine (NE) from dopamine and has been extensively 

studied since its discovery in the 1950s. Alterations in noradrenergic signaling have been 

linked to central nervous system and peripheral pathologies. In many of these diseases, DβH 

protein availability and activity are believed to contribute to disease presentation or 

symptomology, and are believed to be under strong genetic control. With the completion of 

the human genome project and the advent of next‐generation sequencing, new insights 

have been gained into the existence of naturally occurring DβH sequencing variants in 

disease. 
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