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2018年 6月のニュース 
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目次に戻る 

1. 知的能力に関連した遺伝子がマウスの記憶再生に影響 

 

2018 年 6 月 4 日 

理化学研究所脳神経科学研究センター 神経回路・行動生理学研究チームの研究者らは、

マウスの正常な記憶形成には知的能力に関連する遺伝子が必要であることを発見した。

Nature Neuroscience誌に掲載されたこの研究では、国際共同研究チームが作製した

SCN2A遺伝子のコピーが一つないマウスモデルが使用された。そしてこのマウスモデルに見られ

る知的障害には、脳の海馬におけるリプレイ現象の異常が関与していることを発見した。 

この研究は、知的障害患者の一部で観察される記憶障害を引き起こす脳のメカニズムの理解

に貢献するものだ、としている。 

 

参考資料： 

http://www.riken.jp/pr/press/2018/20180605_1/ 

 

英文記事： 

https://www.sciencedaily.com/releases/2018/06/180604112604.htm 

 

 

Gene linked to intellectual ability affects memory replay 

in mice 

 

Date: 

June 4, 2018 

Source: 

RIKEN 

http://www.riken.jp/pr/press/2018/20180605_1/
https://www.sciencedaily.com/releases/2018/06/180604112604.htm


Summary: 

Researchers have discovered that a gene associated with human intellectual ability is 

necessary for normal memory formation in mice. The study shows that mice with only one 

copy of the gene replay shorter fragments of their previous experiences during periods of 

rest, impairing their ability to consolidate memories.  

FULL STORY 

 

 

As mice perform a spatial memory task they generate a map of space coded by place cell activity 

represented here as coloured tiles. During periods of rest and sleep, these sequences are replayed 

repetitively in events called sharp-wave ripples (depicted in the speech bubble) leading to 

memory consolidation. In SCN2A+/- mutant mice these replayed sequences are incomplete, with 

the partially consolidated memory unable to support correct behavioral performance in upcoming 

trials. 

Credit: RIKEN National Science Institute of Japan 

Researchers at the RIKEN Center for Brain Science in Japan have discovered 

that a gene associated with human intellectual ability is necessary for 



normal memory formation in mice. Published in Nature Neuroscience, the 

study shows that mice with only one copy of the gene replay shorter 

fragments of their previous experiences during periods of rest, impairing 

their ability to consolidate memories. 

We all know that practice makes perfect and that repeating something over and over will help you 

remember it in the future. What might not be as well known is that your brain replays your 

experiences without even being asked. Imagine going to a restaurant for the first time. As you 

navigate to your destination, neurons in the brain called "place cells" are activated in sequence. 

Later at rest or during sleep, the same neurons are reactivated in the same sequence during 

episodes of electrical activity termed sharp-wave ripples, which allows you to remember the route 

the next time. 

The team hypothesized that this process might be abnormal in diseases that affect the 

hippocampus -- the part of the brain where memory replay occurs. To test this theory, they used a 

mouse model in which the mice are missing one copy of the SCN2A gene. As team leader Thomas 

McHugh explains, "The SCN2A gene is a site in the genome where mutations linked to neurological 

disorders can be frequently observed. Changes that impair its function have been seen in patients 

with severe intellectual disability and autism spectrum disorder." 

First, the team established that the mice with the deleted gene performed poorly compared to 

control mice when they were required to find food using spatial memory. When looking at groups 

of place cells that were reactivated during replay, they found that while the specific order they 

were activated in remained intact, fewer neurons participated than in the initial experience. This 

led to truncated replays, which the researchers further described as failed reactivation of neurons 

specifically at the end of the sequences, explaining why the mice could not learn where their food 

was. 

Mouse models are important for understanding human learning and memory impairments, and 

spatial memory tests in mice are not used simply because place-cell activity in the hippocampus is 

so predictable and well understood. "These same hippocampal cells are responsible for encoding 

and retrieving episodic memories in general," says first author Steven Middleton, "not just spatial 

information." This means that the learning problems seen in humans with mutations to the SCN2A 

gene might also be based on similarly abnormal replay during sharp wave ripples. 



The SCN2A deletion model is one of many models of diseases that affect the hippocampus. In most 

models, place cells do not map locations normally, meaning that experiences cannot be encoded 

properly. Middleton notes that the SCN2A deletion model is quite different. "We were surprised 

that the effects of SCN2A deletion were so specific to a single memory specific process. The SCN2A 

heterozygous deletion produced a very specific alteration to place-cell activity only when 

memories were replayed, but not during the initial experience." 

"The next step is to look at other disease models that display similar memory deficits and 

determine if this truncation of replayed information represents a common mechanism across 

diseases, or if each disease has its own specific way disrupting ripple-related replay activity." 

 

Story Source: 

Materials provided by RIKEN. Note: Content may be edited for style and length. 

 

Journal Reference: 

1. Steven J. Middleton, Emily M. Kneller, Shuo Chen, Ikuo Ogiwara, Mauricio Montal, Kazuhiro 

Yamakawa, Thomas J. McHugh. Altered hippocampal replay is associated with memory 

impairment in mice heterozygous for the Scn2a gene. Nature Neuroscience, 2018; DOI: 

10.1038/s41593-018-0163-8  
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http://dx.doi.org/10.1038/s41593-018-0163-8
https://www.sciencedaily.com/releases/2018/06/180604112604.htm#citation_mla
https://www.sciencedaily.com/releases/2018/06/180604112604.htm#citation_apa
https://www.sciencedaily.com/releases/2018/06/180604112604.htm#citation_chicago


RIKEN. "Gene linked to intellectual ability affects memory replay in mice." ScienceDaily. 

ScienceDaily, 4 June 2018. <www.sciencedaily.com/releases/2018/06/180604112604.htm>. 
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2. 母体の脂肪酸バランスが子の肥満に影響 -マウス実験 

 

2018 年 6 月 5 日 

マサチューセッツ総合病院 (MGH) とアイルランドのコーク大学の研究チームが、オープンアクセ

スジャーナル Microbiome誌で報告している研究によると、哺乳類において雌の組織内の脂

肪酸（omega-6 と omega-3）バランスは、その子孫における肥満の発生率に影響を与え

る可能性があり、これは乳児の胃腸管の微生物集団に影響を与えることによる結果であるらし

い、としている。 

研究者らは、妊娠中あるいは授乳中のメスのマウスの omega-3 レベルを上げることによって 

高脂肪食を与えた幼マウスであっても体重増加や代謝障害は減少した、としている。 

 

英文記事： 

https://www.sciencedaily.com/releases/2018/06/180605130051.htm 

 

 

Maternal fatty acid balance affects offspring obesity 

thorough gut microbial population 

 

Date: 

June 5, 2018 

Source: 

Massachusetts General Hospital 

Summary: 

https://www.sciencedaily.com/releases/2018/06/180605130051.htm


A new study finds that the balance between omega-6 and omega-3 fatty acids in the 

tissues of female mammals, which previous research has suggested can impact the 

incidence of obesity in their offspring, may to do so through its effect on the microbial 

population of the infant's gastrointestinal tract.  

FULL STORY 

 

The balance between omega-6 and omega-3 fatty acids in the tissues of 

female mammals, which previous research has suggested can impact the 

incidence of obesity in their offspring, appears to do so through its effect on 

the microbial population of the infant's gastrointestinal tract. In the open-

access journal Microbiome, a team of investigators from Massachusetts 

General Hospital (MGH) and University College Cork, Ireland, report finding 

that increasing levels of heart-healthy omega-3 fatty acids in female mice -- 

either during pregnancy or lactation -- reduced weight gain and metabolic 

disruptions in infant mice fed a high-fat diet. 

"Our results suggest that a balanced ratio of omega 6/omega 3 fats in a mother's body during 

pregnancy and breastfeeding is critical for reducing the lifetime risk of obesity in children, and 

that the microbes in an infant's gut are key players in mediating this effect," says Jing X. Kang, MD, 

PhD, director of the Laboratory for Lipid Medicine and Technology in the MGH Department of 

Medicine, senior author of the report. "These findings can help us understand why so many people 

today are obese and develop ways to prevent the problem." 

Both omega-6 and omega-3 fatty acids are essential to good health, but maintaining a relatively 

even balance between the two is important. The typical Western diet, heavy in meats and other 

animal products, can lead to excess omega-6 consumption, which can promote inflammation and 

may contribute to cardiovascular diseases and other health problems. It is well known that the 

microbial population -- or microbiota -- of the infant gut is largely influenced by that of the mother 

but also can be affected after birth by diet and other environmental factors. 

Several studies have suggested that alterations in the dietary omega-6/omega-3 ratio can change 

the balance of gut microbial species, but there has been limited data on how or whether the 

maternal omega-6/omega-3 ratio affects the microbiota of their offspring and the associated risk 



of obesity. To investigate this question, the MGH team used a strain of transgenic mice they 

previously developed that -- in contrast to other mammals -- produce high levels of omega-3s in 

their tissues. These mice carry a gene called fat-1 -- usually found in C. elegans roundworms -- that 

converts the omega-6s normally abundant in mammalian tissues into omega-3s. 

To separately investigate the impact of maternal fatty acid status during pregnancy and during 

lactation, the research team began with two groups of female mice -- one with the transgenic fat-1 

gene and a nontransgenic or wild-type (WT) group -- that were mated to WT males. From the 

offspring of fat-1 females, the researchers selected only those that inherited WT genotypes for 

comparison with the offspring of WT females. Then equal numbers of both offspring groups were 

given to foster mothers from the other group for breastfeeding, resulting in four groups of infant 

mice: 

• offspring of fat-1 mothers fed by fat-1 mothers, 

• offspring of fat-1 mothers fed by WT mothers 

• offspring of WT mothers fed by fat-1 mothers 

• offspring of WT mothers fed by WT mothers. 

This cross-fostering study design allows some offspring to be exposed to different fatty acids -- 

omega-6 or omega-3 -- during pregnancy and lactation without the need to feed different diets to 

the mothers, which can confound study results. All maternal mice were fed a high omega-6 diet 

during both pregnancy and lactation. 

After the offspring were weaned at 4 weeks of age, the young mice were maintained on a high-fat 

diet for the subsequent three months. The researchers then found that, while maternal fatty acid 

profiles during gestation had some effect on offspring, the fatty acid balance in the mothers' milk -- 

which would be similar to that of their tissues -- had an even stronger effect. Among the WT 

offspring, those fed by fat-1 mothers had significantly lower omega 6/omega 3 ratios than those 

fed by WT mothers, and the ratios of fat-1 offspring fed by fat-1 mothers were lower than those 

fed by WT mothers. Similarly, the microbiota of all offspring reflected those of the foster mothers, 

patterns that persisted throughout the three months of high-fat feeding. 

While the weights all the infant mice were similar when they were weaned, after three months of a 

high-fat diet, WT male offspring that had been fed by WT mothers gained significantly more 

weight than did WT males fed by fat-1 mothers. There were no significantly differences in weight 

gain among any of the female mice, suggesting that the influence of maternal fatty acid status on 



offspring weight gain was gender dependent. Markers of metabolic disruption at that time were 

lowest in fat-1 offspring fed by fat-1 mothers, implying that maternal omega-3s can mitigate the 

metabolic effects of a high-fat diet. 

The results of this study, Kang suggests, imply that dietary omega-3 supplementation during 

pregnancy and especially during lactation could help reduce the future risk of obesity and related 

conditions in children. "Since we know that gut microbiota can have a profound effect on obesity-

related disorders, research into interventions that target gut microbiota, including those that may 

improve omega 6/omega 3 ratios, should be a priority." Kang is an associate professor of Medicine 

at Harvard Medical School. 

 

Story Source: 

Materials provided by Massachusetts General Hospital. Note: Content may be edited for style and 

length. 

 

Journal Reference: 

1. Ruairi C. Robertson, Kanakaraju Kaliannan, Conall R. Strain, R. Paul Ross, Catherine Stanton, Jing X. 

Kang. Maternal omega-3 fatty acids regulate offspring obesity through persistent 

modulation of gut microbiota. Microbiome, 2018; 6 (1) DOI: 10.1186/s40168-018-0476-6  
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Massachusetts General Hospital. "Maternal fatty acid balance affects offspring obesity thorough 

gut microbial population." ScienceDaily. ScienceDaily, 5 June 2018. 

<www.sciencedaily.com/releases/2018/06/180605130051.htm>. 
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3. 抗体が炎症をブロックし、動脈硬化や肝臓疾患からマウスを守る 

 

2018 年 6 月 6 日 

カリフォルニア大学サンディエゴ校 (UC San Diego) 医学部の研究者らは、炎症によって変

性を受ける細胞表面の分子である酸化されたリン脂質 (OxPL) を結合させる自然に存在す

る抗体を用いて、マウスの炎症をブロックすることが可能であることを発見した。また、高脂肪食を

摂っている間でも、抗体はマウスの動脈のプラーク形成、動脈硬化、肝臓疾患からマウスを守

り、寿命を延ばした、としている。 

6月 6日 Nature誌に掲載されたこの研究は、OxPL が炎症を誘発し、プラーク形成に繋が

るシステムについて最初のデモを示している。また、この結果は、多くの炎症性疾患の予防と治

療への新しいアプローチへ繋がる、としている。 

 

英文記事： 

https://www.sciencedaily.com/releases/2018/06/180606152020.htm 

 

 

Antibody blocks inflammation, protects mice from 

hardened arteries and liver disease 

 

Date: 

June 6, 2018 

Source: 

University of California - San Diego 

Summary: 

https://www.sciencedaily.com/releases/2018/06/180606152020.htm


Researchers have discovered that they can block inflammation in mice with a naturally 

occurring antibody that binds oxidized phospholipids (OxPL), molecules on cell surfaces 

that get modified by inflammation. Even while on a high-fat diet, the antibody protected 

the mice from arterial plaque formation, hardening of the arteries and liver disease, and 

prolonged their lives. The study uncovers new potential therapeutic approach for a 

number of diseases linked to inflammation, including atherosclerosis, aortic stenosis and 

hepatic steatosis.  

FULL STORY 

 

 

The aorta of a mouse model of atherosclerosis on a high-fat diet for 12 months (top) has 

significantly more plaques (bright red) than the aorta of the same type of mouse that also 

produces the anti-inflammatory E06 antibody (bottom). 

Credit: UC San Diego Health 



Researchers at University of California San Diego School of Medicine 

discovered that they can block inflammation in mice with a naturally 

occurring antibody that binds oxidized phospholipids (OxPL), molecules on 

cell surfaces that get modified by inflammation. Even while on a high-fat 

diet, the antibody protected the mice from arterial plaque formation, 

hardening of the arteries and liver disease, and prolonged their lives. 

 

This study, published June 6 by Nature, marks the first demonstration in a living system that OxPL 

triggers inflammation and leads to plaque formation. The results also suggest a new approach for 

preventing or reversing a number of inflammatory diseases. 

"Wherever you get inflammation, you get OxPL," said senior author Joseph Witztum, MD, professor 

of medicine at UC San Diego School of Medicine. "It doesn't mean OxPL is the cause, but it 

definitely plays a major role." Witztum led the study with first author Xuchu Que, PhD, a senior 

project scientist at UC San Diego School of Medicine. 

Some phospholipids -- the molecules that make up cell membranes -- are prone to modification by 

reactive oxygen species, forming OxPL. This event is particularly common in inflammatory 

conditions such as atherosclerosis, in which artery-blocking plaques form. Prior to this study, 

researchers were unable to control phospholipid oxidation in a way that would allow them to 

study its role in inflammation and atherosclerosis. 

Witztum, Que and team engineered mice with two special attributes: 1) they have a gene mutation 

that makes them a good model for atherosclerosis and 2) they generate a piece of an antibody 

called E06 that's just enough to bind OxPL and prevent their ability to cause inflammation in 

immune cells, but not enough to cause inflammation on its own. They fed the mice a high-fat diet. 

Here's what happened: Compared to control mice, the mice with E06 antibodies had 28 to 57 

percent less atherosclerosis, even after one year and despite having high levels of cholesterol. The 

antibody also decreased aortic valve calcification (hardening and narrowing of the aortic valves), 

hepatic steatosis (fatty liver disease) and liver inflammation. E06 antibody-producing mice had 32 

percent less serum amyloid A, a marker of systemic inflammation. 



The E06 antibody also prolonged the life of the mice. After 15 months, all of the E06 antibody-

producing mice were alive, compared to 54 percent of the control mice. 

"We showed for the first time that OxPL are truly pro-inflammatory and pro-atherogenic and, 

moreover, that they can be counteracted by E06 antibody," Witztum said. "This suggests that 

therapies that inactivate OxPL may be beneficial for reducing inflammation in general, and in 

particular in the case of diseases such as atherosclerosis, aortic stenosis and hepatic steatosis." 

Witztum and team are now testing E06 antibody in mouse models of human diseases linked to 

inflammation, such as osteoporosis (bone loss) and nonalcoholic steatohepatitis (NASH, a type of 

liver disease). 

 

Story Source: 

Materials provided by University of California - San Diego. Original written by Heather 

Buschman, Ph.D.. Note: Content may be edited for style and length. 
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４. 認知症マウスの認知障害逆転に成功 

 

2018 年 6 月 11 日 

認知症研究の分野では、空間学習における記憶障害とその治療が大きな目標であるが、認知

症発症に重要な細胞経路に関する知識不足が臨床に有意な進歩を妨げているのが現状であ

る。 

そこでテンプル大学医学部 Lewis Katz校 (LKSOM) の研究者らは、今回その障壁を突き

破り、アルツハイマー病患者の脳内で 2番目に重要とされる病巣であるタウ病変が薬物によって

逆転できることを初めて示した。 

Molecular Neurobiology誌に掲載されたこの研究は、認知症の影響を受けたヒト患者に

新しい希望をもたらすものである。 

 

英文記事： 
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by Temple University  

 

Reversing memory deficits and impairments in spatial learning is a major goal in the 

field of dementia research. A lack of knowledge about cellular pathways critical to the 

development of dementia, however, has stood in the way of significant clinical 

advance. But now, researchers at the Lewis Katz School of Medicine at Temple 

University (LKSOM) are breaking through that barrier. They show, for the first time in 

an animal model, that tau pathology – the second-most important lesion in the brain in 

patients with Alzheimer's disease – can be reversed by a drug. 

“We show that we can intervene after disease is established and pharmacologically 

rescue mice that have tau-induced memory deficits,” explained senior investigator 

Domenico Praticò, MD, Scott Richards North Star Foundation Chair for Alzheimer’s 

Research, Professor in the Departments of Pharmacology and Microbiology, and 

https://abm-website-assets.s3.amazonaws.com/alnmag.com/s3fs-public/embedded_image/2018/06/180611 dementia.jpg


Director of the Alzheimer’s Center at Temple at LKSOM. The study, published online in 

the journal Molecular Neurobiology, raises new hope for human patients affected by 

dementia. 

The researchers landed on their breakthrough after discovering that inflammatory 

molecules known as leukotrienes are deregulated in Alzheimer's disease and related 

dementias. In experiments in animals, they found that the leukotriene pathway plays 

an especially important role in the later stages of disease. 

“At the onset of dementia, leukotrienes attempt to protect nerve cells, but over the 

long term, they cause damage,” Dr. Praticò said. “Having discovered this, we wanted 

to know whether blocking leukotrienes could reverse the damage, whether we could do 

something to fix memory and learning impairments in mice having already abundant 

tau pathology.” 

To recapitulate the clinical situation of dementia in humans, in which patients are 

already symptomatic by the time they are diagnosed, Dr. Praticò and colleagues used 

specially engineered tau transgenic mice, which develop tau pathology – characterized 

by neurofibrillary tangles, disrupted synapses (the junctions between neurons that 

allow them to communicate with one another), and declines in memory and learning 

ability – as they age. When the animals were 12 months old, the equivalent of age 60 

in humans, they were treated with zileuton, a drug that inhibits leukotriene formation 

by blocking the 5-lipoxygenase enzyme. 

After 16 weeks of treatment, animals were administered maze tests to assess their 

working memory and their spatial learning memory. Compared with untreated animals, 

tau mice that had received zileuton performed significantly better on the tests. Their 

superior performance suggested a successful reversal of memory deficiency. 

To determine why this happened, the researchers first analyzed leukotriene levels. 

They found that treated tau mice experienced a 90-percent reduction in leukotrienes 

compared with untreated mice. In addition, levels of phosphorylated and insoluble tau, 

the form of the protein that is known to directly damage synapses, were 50 percent 



lower in treated animals. Microscopic examination revealed vast differences in synaptic 

integrity between the groups of mice. Whereas untreated animals had severe synaptic 

deterioration, the synapses of treated tau animals were indistinguishable from those of 

ordinary mice without the disease. 

“Inflammation was completely gone from tau mice treated with the drug,” Dr. Praticò 

said. “The therapy shut down inflammatory processes in the brain, allowing the tau 

damage to be reversed.” 

The study is especially exciting because zileuton is already approved by the Food and 

Drug Administration for the treatment of asthma. “Leukotrienes are in the lungs and 

the brain, but we now know that in addition to their functional role in asthma, they 

also have a functional role in dementia,” Dr. Praticò explained. 

“This is an old drug for a new disease,” he added. “The research could soon be 

translated to the clinic, to human patients with Alzheimer's disease.” 

Other researchers contributing to the study include Phillip F. Giannopoulos and Jian 

Chiu at the Alzheimer’s Center at Temple, LKSOM. 

 The research was funded in part by grants from The Wanda Simone Endowment for 

Neuroscience and the Scott Richards North Star Charitable Foundation. 

SOURCE: Temple University 
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5. 新型鬱病の発見 -マウス実験 

 

2018年 6月 11日 

鬱病は世界で 3億人以上に影響を及ぼしている神経症で、治療法は存在するが、その多くは

発生の仮説に基づいている。従ってこの型に適合しない患者は利益を得られない可能性もあ

る。 

今年の５月に Neuroscience誌のオンラン版で発表された広島大学の研究は、マウス実験

によって、RGS8 と呼ばれるたんぱく質が鬱病の行動においてどのような役割を果たすかを明らか

にしている。ちなみに、この研究は、この研究チームが以前行った RGS8がMCHR1 と呼ばれ

るホルモン受容体を制御する（不活性にする）ことを発見した研究を基にしている。 

研究チームは、RGS8 マウスは余分な RGS8 を持たないマウスに比べて抑鬱行動が少なく、

MCHR1の働きを止める薬物を服用したマウスも同様であった。 

この知見から、RGS8が将来の実験の焦点としての新しい抗鬱薬の開発に有望な候補者であ

る、と研究者らは考えている。 

 

英文記事： 

https://www.sciencedaily.com/releases/2018/06/180611133729.htm 

 

 

New type of depression identified 

Protein linked with depression shows promise as new drug target 

 

Date: 

June 11, 2018 

Source: 

Hiroshima University 

Summary: 

https://www.sciencedaily.com/releases/2018/06/180611133729.htm


Depression is a mental disorder that affects over 300 million people around the world. 

While treatments exist, many of them are based on one hypothesis of how depression 

arises. Patients that do not fit this mold may not be getting benefits. A new study shed light 

on how one protein called RGS8 plays a role in depression behaviors.  

FULL STORY 

 

Depression is a mental disorder that affects over 300 million people around 

the world. While treatments exist, many of them are based on one 

hypothesis of how depression arises. Patients that do not fit this mold may 

not be getting benefits. A study led by Hiroshima University (HU), which was 

published online this May in Neuroscience, shed light on how one protein 

called RGS8 plays a role in depression behaviors. 

 

Scientists think depression occurs because of the monoamine hypothesis, so named for the type of 

two chemicals that depressed people lack: serotonin and norepinephrine (NE). Ninety percent of 

antidepressant drugs are made based on this idea. They aim to recalibrate these two monoamines. 

For some of these patients, however, it may not be enough. 

"Thirty percent of people on these drugs do not experience an effect," Yumiko Saito and Yuki 

Kobayashi said. Both are neuroscientists in HU's Graduate School of Integrated Arts and Sciences. 

"Obviously, we need a new drug! We need another explanation for what could cause depression." 

This study builds upon previous work in which her team found that RGS8 controls a hormone 

receptor called MCHR1. Parts of the brain involved with movement and mood regulation show 

signs of RGS8 expression. MCHR1, when active, helps regulate sleep, feeding, and mood responses. 

The researchers found that RGS8 inactivates MCHR1 in cultured cells. 

Thus, the idea is that less RGS8 means increased depressed behavior. However, this effect had 

never been examined in a living being. Here Saito's group studied depression in mice in two 

scopes: at the behavioral level, and at the immunohistological level. 



First, the mice did a swim test, which is a common behavioral analysis method to assess 

depressive behaviors in animals. Researchers measure the time each mouse was active, then 

subtract it from the total test time, leaving researchers with an immobility time period. 

Mice with more RGS8 in their nervous system recorded shorter immobility times than those with a 

normal amount of RGS8. When given an antidepressant drug that acts on monoamines, though, the 

RGS8 mice had even shorter immobility times. However, when the mice were given a drug that 

stops MCHR1 from working, immobility time did not change. 

"These mice showed a new type of depression," Saito remarked. "Monoamines appeared to not be 

involved in this depressive behavior. Instead, MCHR1 was." 

With that conclusion, the team looked at the mice's brains under the microscope to determine the 

relationship between MCHR1 and RGS8. More specifically, they examined the size of cilia sprouting 

from cells in a region of the hippocampus called the CA1, where RGS8 concentration was highest. 

Cilia are TV antennae-like organelles involved in cellular communication. 

The team found that RGS8 mice not only had less depressed behavior than those without extra 

RGS8, but they also had longer cilia. That is, mice that took the drug that stopped MCHR1 from 

working had longer cilia. 

In the past ten years, scientists have been seeing that dysfunctional cilia are associated with 

disorders like obesity, kidney disease and retina disease. Not much is known about their 

relationship with mood disorders. These findings led Saito's group to think that RGS8 is a 

promising candidate toward the development of new antidepressant drugs, which is a focus for 

future experiments. 

 

Story Source: 

Materials provided by Hiroshima University. Note: Content may be edited for style and length. 
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6. 非コード DNAが生まれ持った生殖器を変える -マウス実験 

 

2018年 6月 14日 

オスのマウスは、遺伝子を含まない DNA の小さな領域が欠損している場合、睾丸の代わりに

卵巣を成長させる。英国フランシス・クリック研究所のこの発見は、ヒトの性の発達障害、少なく

ともその半分は未知の遺伝子に原因があるとされる性の発達障害、を説明するのに役立つ。 

哺乳動物は、早期の性器が発達のカギとなる段階で、SOX9 というタンパク質を充分に有して

いない時、卵巣を発達させて雌になる。又、SOX9はこれらの臓器を睾丸にし残りの胚を男性

に誘導する。産生される SOX9の量は Y染色体上に位置する Sry遺伝子によってコードされ

る SRY タンパク質によって最初に制御されるため、X染色体と Y染色体を持つ雄は通常精巣

を発達させ、X染色体を 2つ持つ雌はそうならない。 

ヒトの DNA のわずか 2％がタンパク質を産生するための「コード」を含み、残りの 98％は「非コ

ード」であり、かつては不要な「ジャンク」DNA だと考えられていたが、今回この「非コード」の小さ

な DNA断片エンハンサー13 (Enh13) が、SOX9たんぱく質産生を適切な時期に増強して

睾丸発達を引き起こすことが分かり、研究チームは雄のマウスから遺伝的に Enh13 を除去す

ることによって、雄のマウスは卵巣と雌の生殖器を発症した。 

このマウスの性転換実験については、新しい Science誌に掲載されている。 
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Non-coding DNA changes the genitals you're born with 

 

Date: 



June 14, 2018 

Source: 

The Francis Crick Institute 

Summary: 

Male mice grow ovaries instead of testes if they are missing a small region of DNA that 

doesn't contain any genes -- a finding that could help explain disorders of sex development 

in humans, at least half of which have an unknown genetic cause.  

FULL STORY 

 

 

From left: male (XY) mouse with female genitalia and female (XX) mouse. Credit 

Credit: Greta Keenan, Francis Crick InstituteImage courtesy of The Francis Crick Institute 

Male mice grow ovaries instead of testes if they are missing a small region of 

DNA that doesn't contain any genes, finds a new paper published in Science. 



The study, led by researchers at the Francis Crick Institute, could help explain disorders of sex 

development in humans, at least half of which have an unknown genetic cause. 

Mammals will develop ovaries and become females unless the early sex organs have enough of a 

protein called SOX9 at a key stage in their development. SOX9 causes these organs to become 

testes, which then direct the rest of the embryo to become male. 

The amount of SOX9 produced is controlled initially by the SRY protein encoded by the Sry gene, 

which is located on the Y chromosome. This is why males, who have an X chromosome and a Y 

chromosome, usually develop testes while females, who have two X chromosomes, do not.  

Only 2% of human DNA contains the 'code' to produce proteins, key building blocks of life. The 

remaining 98% is 'non-coding' and was once thought to be unnecessary 'junk' DNA, but there is 

increasing evidence that it can play important roles. 

The latest study adds to this evidence, showing that a small piece of DNA called enhancer 13 

(Enh13), located over half a million bases away from the Sox9 gene, boosts SOX9 protein 

production at the right moment to trigger testes development. When the team genetically removed 

Enh13 from male (XY) mice, they developed ovaries and female genitalia. 

Enh13 is located in part of the mouse genome that maps directly onto a region of the human 

genome. People with XY chromosomes who are missing a larger DNA fragment in this region of the 

genome develop female sex organs, and this study could finally explain why this happens. 

Experiments leading to sex reversal in mice are not new. In 1991, a team of scientists including 

Crick Group Leader Robin Lovell-Badge unveiled 'Randy' a chromosomally female (XX) mouse who 

developed as a male after the team introduced the Sry gene into the developing embryo. 

"We've come a long way since Randy, and now for the first time we've demonstrated sex reversal 

after changing a non-coding region of DNA rather than a protein-coding gene," explains Professor 

Robin-Lovell Badge, senior author of the paper. "We think Enh13 is probably relevant to human 

disorders of sex development and could potentially be used to help diagnose some of these cases." 

Dr Nitzan Gonen, first author of the paper and postdoc at the Crick, says: "Typically, lots of 

enhancer regions work together to boost gene expression, with no one enhancer having a massive 

effect. We identified four enhancers in our study but were really surprised to find that a single 

enhancer by itself was capable of controlling something as significant as sex." 



"Our study also highlights the important role of what some still refer to as 'junk' DNA, which 

makes up 98% of our genome. If a single enhancer can have this impact on sex determination, 

other non-coding regions might have similarly drastic effects. For decades, researchers have 

looked for genes that cause disorders of sex development but we haven't been able to find the 

genetic cause for over half of them. Our latest study suggests that many answers could lie in the 

non-coding regions, which we will now investigate further." 

"We know that SRY has to act within a narrow time window and we think that Enh13 is far more 

critical than other enhancers because it is the one that acts early to boost Sox9 expression. There 

are others that can help drive Sox9 expression in the testis, but these are likely to be more 

important to maintain high levels rather to initiate them." 

 

Story Source: 

Materials provided by The Francis Crick Institute. Note: Content may be edited for style and 

length. 
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The XY chromosome combination defines a boy, but a tiny piece of regulatory DNA 

makes it happen. 

MAURIZIO DE ANGELIS/SCIENCE SOURCE  

The little piece of DNA that makes girls boys 

By Elizabeth PennisiJun. 14, 2018 , 2:00 PM 

https://www.sciencedaily.com/releases/2018/06/180614213729.htm#citation_chicago
http://www.sciencemag.org/author/elizabeth-pennisi


What if you could flip a single DNA switch and make a world of only women? That sci-fi 

vision is unlikely to become reality anytime soon, yet such a switch—one near the gene 

that prompts the development of male body parts in embryos—has just been discovered 

in mice. The finding could help explain why some human babies with a male chromosome 

are born female, and the “groundbreaking” method used to unearth this so-called 

enhancer might one day identify similar DNA switches that are key to a variety of 

diseases. 

“This is pinpointing a region that was a needle in a haystack,” says Vincent Harley, a 

molecular geneticist at the Hudson Institute of Medical Research in Clayton, Australia, 

who was not involved in the new study. “[The switch] seems alone to be able to do the 

job” of making a man. 

If left to their own devices, all human embryos would develop into girls. But a gene on 

the Y chromosome, named SRY, brings about a change in early development, causing 

testes, a penis, and other male traits to form. This gene indirectly turns on another 

gene called Sox9, which kick-starts the construction of the testes. Although 

developmental biologists have long known that one or more enhancers flips on Sox9 

early in this process, they were at a loss to figure out exactly which ones were most 

important. Across the genome about 1 million enhancers control nearly 21,000 genes. 

These short pieces of DNA lie outside a gene but serve as landing spots for the 

proteins that turn that gene on or off. 

Enhancers for the Sox9 gene are scattered across 2 million bases. So Robin Lovell-

Badge, a developmental biologist at The Francis Crick Institute in London worked with 

Danielle Maatouk and her team at Northwestern University in Chicago, Illinois, 

to use multiple techniques to find them, including new methods that seek out places 

where enhancer-activating proteins stick to DNA or the places where DNA has 

unfolded a little to make way for these proteins. (Maatouk died of cancer 2 years 

ago.) He and his team looked for these stretches of DNA in mouse embryos just prior to 

and shortly after their sex was established. 

The researchers found 16 good candidates for the Sox9 enhancer. With other tests, 

they homed in on one that was 557 bases long and located half a million bases away 

http://science.sciencemag.org/content/337/6099/1159


from the gene itself. To turn on its target gene, such a distant enhancer is brought in 

contact with the gene by the looping of the chromosome they are both on. 

When the researchers knocked out that enhancer in mice, Sox9 was less active, and the 

switch to male never occurred, Lovell-Badge’s team reports today in Science. “It is 

the amazing set of experimental approaches that were used in the paper that really 

make it groundbreaking,” says Blanche Capel, a developmental biologist at Duke 

University in Durham, North Carolina. 

About one in every 5500 human babies born has some problem related to its gender. 

Some have the male chromosome but no testes, for example, and doctors can figure 

out the reason for these abnormalities in fewer than half of all cases. Now, they can 

check to see whether the human version of this enhancer is disrupted in some way, 

Capel says. Harley, for example, has already started looking at the genomes of his 

patients to see whether their unexplained sex determination problems can be traced to 

this switch. 

“It’s so important in mice, it’s probably important in humans as well,” Lovell-Badge 

says. “It may be that you could use this [finding] to understand, and perhaps actually 

change, the gonad function.” Capel predicts an even broader impact of the enhancer-

finding methods. The approach taken “may be a way of defining what might be causal 

for diseases.” 

Posted in: Biology 

doi:10.1126/science.aau4812 
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Liz is a senior correspondent covering many aspects of biology for Science. 

http://science.sciencemag.org/lookup/doi/10.1126/science.aas9408
http://science.sciencemag.org/lookup/doi/10.1126/science.aas9408
http://www.sciencemag.org/category/biology
http://www.sciencemag.org/author/elizabeth-pennisi
http://www.sciencemag.org/author/elizabeth-pennisi


目次に戻る 

7. 自閉症に関連する遺伝子がどのようにして脳に影響を及ぼすか 

 -マウス実験 

 

2018年 6月 18日 

シンシナティー小児病院メディカルセンターの科学者らは、Developmental Cell誌で、希突

起神経膠細胞（神経周囲の隔離保護を形成する細胞）の発達における遺伝子 CHD8 と

そのタンパク質 CHD8の生物学的役割を明らかにしている。6月 18日にオンラインで公開さ

れたこの研究は、CHD8の破壊が神経隔離の生成と維持を妨げることを示している。希突起

神経膠細胞の CHD8 タンパク質を発現しないように遺伝子操作されたマウスモデルでは、この

動物が行動異常および発作を呈したことも示されている。 

この研究は、CHD8 を調節することによって、複雑な症状を持つ自閉症の人々を助ける可能

性について示唆している。 

 

英文記事： 

https://www.sciencedaily.com/releases/2018/06/180618163846.htm 

 

 

Scientists learn more about how gene linked to autism 

affects brain 

Modulating CHD8 might help some people with complex condition 

 

Date: 

June 18, 2018 

https://www.sciencedaily.com/releases/2018/06/180618163846.htm


Source: 

Cincinnati Children's Hospital Medical Center 

Summary: 

New preclinical research shows a gene already linked to a subset of people with autism 

spectrum disorder is critical to healthy neuronal connections in the developing brain, and 

its loss can harm those connections to help fuel the complex developmental condition. 

Scientists report their data clarify the biological role of the gene CHD8 and its protein 

CHD8 in developing oligodendrocytes, cells that form a protective insulation around 

nerves.  

FULL STORY 

 

 

This microscopic image shows the presence of basic myelin protein and normal oligodendrocyte 

cell differentiation in the brain of a mouse. The cells form a protective sheath of insulation around 

nerves in the outer layers of the brain. Researchers report in Developmental Cell that mutation or 

loss of a gene called CHD8 hinders formation of the sheath in developing oligodendrocytes, 



causing neurological defects in the animals. CHD8 is one of the highest risk-susceptibility genes for 

autism. 

Credit: Cincinnati Children's 

New preclinical research shows a gene already linked to a subset of people 

with autism spectrum disorder is critical to healthy neuronal connections in 

the developing brain, and its loss can harm those connections to help fuel 

the complex developmental condition. 

Scientists at Cincinnati Children's Hospital Medical Center report in Developmental Cell their data 

clarify the biological role of the gene CHD8 and its protein CHD8 in developing oligodendrocytes, 

cells that form a protective insulation around nerves. The sheath supports neuronal connections in 

the brain and manifest themselves in white matter. 

Although previous studies show disruptive mutations in CHD8 cause autism spectrum disorders 

(ASDs) and abnormalities in the brain's white matter, the underlying biology has been a mystery.  

The current study, published online June 18, shows that disruption of CHD8 hinders the 

production and maintenance of nerve insulation -- harming the brain's neuronal connections and 

contributing to white matter damage. In laboratory mouse models genetically engineered to not 

express the CHD8 protein in the oligodendrocytes, the animals exhibited behavioral anomalies and 

seizures, according to lead study investigator Q. Richard Lu, PhD, Division of Experimental 

Hematology and Cancer Biology. 

"So far no treatment is available for autism patients with mutations in CHD8, one of the highest 

risk-susceptibility genes for autism," Lu said. "Current studies are still at a very early stage in 

terms of therapeutic agents, but our findings present a potential strategy to restore the function of 

faulty CHD8-dependent processes." 

Reversing Damage 

Scientists found the strategy by using a number of experimental procedures with mice, including 

ChIP-Seq analysis of specific DNA-binding sites in developing oligodendrocytes, which helped 

them unravel biological processes. Their data showed that CHD8 loss or mutation reduces the 

function of what is known as a histone methyltransferase, which helps activate target genes 

needed for oligodendrocyte development. 



They then figured out that using an experimental compound (CPI-455), which inhibits a different 

molecule linked to CHD8 called histone demethylase, rescued the development of 

oligodendrocytes. This reversed white matter defects in CHD8-mutant mice and reduced 

neurological problems in the animals. 

Lu said the findings suggest that modulating the activity of CHD8 and the molecules that control it 

has the potential to enhance the generation of neuronal insulation in people with ASDs. He also 

stressed it will be years before knowing if the research will translate to clinical care in patients.  

Additional studies are needed to verify the current study's findings, identify a suitable drug, and 

test its safety and effectiveness in laboratory models. 

Unlocking the Code 

CHD8 functions in the cell nucleus. It essentially unlocks the double-helix structure in the nucleus 

that contains DNA and RNA coding molecules. This allows changes to the helix's genetic and 

molecular composition that support the development of oligodendrocytes and nerve insulation by 

regulating levels of encoded gene products. 

When mutations or loss of CDH8 occur, it results in harmful remodeling of molecular components 

in the helix (referred to as chromatin). 

 

Story Source: 

Materials provided by Cincinnati Children's Hospital Medical Center. Note: Content may be 

edited for style and length. 

 

Journal Reference: 

1. Chuntao Zhao, Chen Dong, Magali Frah, Yaqi Deng, Corentine Marie, Feng Zhang, Lingli Xu, Zhixing 

Ma, Xinran Dong, Yifeng Lin, Scott Koenig, Brahim Nait-Oumesmar, Donna M. Martin, Laiman N. 

Wu, Mei Xin, Wenhao Zhou, Carlos Parras, Q. Richard Lu. Dual Requirement of CHD8 for 

Chromatin Landscape Establishment and Histone Methyltransferase Recruitment to 
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Promote CNS Myelination and Repair. Developmental Cell, 2018; 45 (6): 753 DOI: 

10.1016/j.devcel.2018.05.022  
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8. カフェインの効能 

１）コーヒー4杯分のカフェインが、ミトコンドリアの助けを借りて心臓を守る -マウス実験 

２）食後のコーヒー一杯で血糖制御を可能にするカフェイン感知細胞の開発 -マウス実験 

 

2018年 6月 21日 

―カフェインの効能についての論文２本（いずれもマウス実験）― 

 

カフェインの消費が、2型糖尿病、心臓病、脳卒中を含む複数の疾患のリスク低下と関連して

いるとされるが、この保護効果の根底にあるメカニズムは明らかにされていない。 

今回ドイツのハインリッヒハイネ大学医学部、IUF ライプニズ環境医学研究所の研究者らによ

る、オープアクセスジャーナル PLOS Biology誌の 6月 21日号に掲載されている研究による

と、コーヒー4杯分に相当するカフェインがミトコンドリアへの調節タンパク質の移動を促進し、その

機能を強化し、心臓血管細胞を損傷から保護することが示されている。また、ミトコンドリア

p27の増強が心臓血管疾患だけでなく、その他の健康状態の改善にも役立つ可能性がある、

としている。この実験は、前糖尿病肥満マウスおよび老齢マウスにおいて行われた。 

 

もう一つの研究は、スイスの ETH Zurichの研究者らによるもので、カフェインを感知してインス

リンを放つように仕立てた細胞を移植した 2型糖尿病マウスの血糖制御がカフェイン飲料・コー

ヒーの摂取で改善した、としている。 

この技術はカフェインに応じて二量体化する蛋白質の仕組みなどを利用して開発されたが、ヒト

にも通用すれば食後のコーヒー一杯で血糖値の制御が可能になるかもしれない。この研究は、

6月 19日の Nature Communications誌に掲載されている。 

 

英文記事： 

１）https://www.sciencedaily.com/releases/2018/06/180621141008.htm 

https://www.sciencedaily.com/releases/2018/06/180621141008.htm


２）https://www.newscientist.com/article/2172059-special-cells-could-let-

you-control-your-diabetes-with-coffee/ 

 

１）Caffeine from four cups of coffee protects the heart 

with the help of mitochondria 

 

Date: 

June 21, 2018 

Source: 

PLOS 

Summary: 

A new study shows that a caffeine concentration equivalent to four cups of coffee 

promotes the movement of a regulatory protein into mitochondria, enhancing their 

function and protecting cardiovascular cells from damage.  

FULL STORY 

 

 



Coffee with caffeine. 

Credit: © Romolo Tavani / Fotolia 

Caffeine consumption has been associated with lower risks for multiple 

diseases, including type II diabetes, heart disease, and stroke, but the 

mechanism underlying these protective effects has been unclear. A new 

study now shows that caffeine promotes the movement of a regulatory 

protein into mitochondria, enhancing their function and protecting 

cardiovascular cells from damage. The work, publishing 21 June in the open 

access journal PLOS Biology, by Judith Haendeler and Joachim Altschmied of 

the Medical Faculty, Heinrich-Heine-University and the IUF-Leibniz 

Research Institute for Environmental Medicine in Duesseldorf, Germany, and 

colleagues, found that the protective effect was reached at a concentration 

equivalent to consumption of four cups of coffee, suggesting the effect may 

be physiologically relevant. 

The authors have previously shown that at physiologically relevant concentrations (i.e. levels 

reached after four or more cups of coffee) caffeine improved the functional capacity of endothelial 

cells, which line the interior of blood vessels, and that the effect involved mitochondria, the cell's 

energy powerhouses. 

Here, they showed that a protein called p27, known mainly as an inhibitor of the cell cycle, was 

present in mitochondria in the major cell types of the heart. In these cells, mitochondrial p27 

promoted migration of endothelial cells, protected heart muscle cells from cell death, and 

triggered the conversion of fibroblasts into cells containing contractile fibers -- all crucial for 

repair of heart muscle after myocardial infarction. They found that caffeine induced the movement 

of p27 into mitochondria, setting off this beneficial chain of events, and did so at a concentration 

that is reached in humans by drinking four cups of coffee. Caffeine was protective against heart 

damage in pre-diabetic, obese mice, and in aged mice. 

"Our results indicate a new mode of action for caffeine," said Haendeler, "one that promotes 

protection and repair of heart muscle through the action of mitochondrial p27. These results 

should lead to better strategies for protecting heart muscle from damage, including consideration 



of coffee consumption or caffeine as an additional dietary factor in the elderly population. 

Furthermore, enhancing mitochondrial p27 could serve as a potential therapeutic strategy not 

only in cardiovascular diseases but also in improving healthspan." 

 

Story Source: 

Materials provided by PLOS. Note: Content may be edited for style and length. 
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DAILY NEWS 

２）Special cells could let you control your diabetes with coffee 

 

Caffeine can trigger engineered cells to release insulin 

Description:Chevanon Wonganuchitmetha/EyeEm/Getty 

19 June 2018 

 

By Frank Swain 

 

Caffeine can trigger engineered cells to release insulin 

Description:Chevanon Wonganuchitmetha/EyeEm/Getty 

 

https://www.newscientist.com/article_type/daily-news/


A cup of coffee after a meal might be enough to keep diabetes under control, thanks to 

cells that have been engineered to release insulin when they detect caffeine. 

Type 2 diabetes develops when the body loses its ability to regulate glucose levels in the 

blood. Some people manage this by taking frequent pin prick samples to measure their 

blood sugar levels, and using this information to adjust the supply of insulin from a pump 

worn against the skin. 

Meal times are an especially taxing event, as the amount of sugar consumed must be 

estimated, and an appropriate dose of insulin scheduled. To get around this, Martin 

Fussenegger, a biotechnologist at ETH Zurich, Switzerland, and his colleagues have 

developed an alternative that’s powered by coffee. 

The team took human kidney cells and engineered them to produce insulin. They also 

added a receptor that would trigger the release of this insulin when caffeine was present. 

Caffeine control 

They then implanted these cells into 10 mice with type 2 diabetes, and gave them coffee 

with their meals. Tests revealed this was enough to enable the mice to control their blood 

sugar levels as well as non-diabetic mice. 

The risk of accidentally triggering a dose of insulin appears to be small. “To my knowledge 

there are no other significant sources of caffeine in food,” says Fussenegger. “Even very 

small trace amounts of caffeine will not trigger the system.” 

Journal reference: Nature Communications, DOI: 10.1038/s41467-018-04744-1 
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9. CRISPR編集で自閉症マウスの反復行動減少 

 

2018年 6月 25日 

カリフォルニア大学バークレー校の研究者らは、CRISPR-Cas9遺伝子編集を使って、自閉症

スペクトル障害の最も一般的な単一遺伝子が原因である脆弱 X症候群 (FXS) のマウスの

自閉症症状を軽減することに成功した。 

CRISPR-Gold と呼ばれるこの技術は UCバークレーで開発され、金ナノ粒子を用いて DNA

切断 Cas9酵素を脳に送達する。この方法は、Cas9 を体内に取り込む他の方法、例えばウィ

ルスを使用するなど、よりも多くの利点がある、という。 

脳に CRISPR-Gold が注入されると、病気を引き起こす神経伝達物質受容体の遺伝子をノッ

クアウトし、実際にかなりの行動変化を見ることができた、としている。この技術は他の脳障害に対

する CRISPR療法を可能にする可能性があるとして、Nature Biomedical Engineering

誌の 6月 26日号のオンライン版に掲載される。 

 

英文記事： 

https://www.sciencedaily.com/releases/2018/06/180625122416.htm 

 

 

CRISPR editing reduces repetitive behavior in mice with a 

form of autism 

Gold nanoparticles carried Cas9 enzyme into brain, editing receptor 

and lessening burying behavior 

 

Date: 

https://www.sciencedaily.com/releases/2018/06/180625122416.htm


June 25, 2018 

Source: 

University of California - Berkeley 

Summary: 

Mice with fragile X syndrome are a common model for autism because the mice exhibit 

exaggerated repetitive behavior typical of the disorder. Researchers have for the first time 

gotten CRISPR into the brain to successfully edit a gene and reduce repetitive behavior. 

The CRISPR-Gold technique knocked out a gene for a neurotransmitter receptor, damping 

overexcitation and associated burying behavior. The technique could allow CRISPR 

therapies for other brain disorders.  

FULL STORY 

 

 

Researchers injected gold nanoparticles (upper right) carrying CRISPR-Cas9 into the brains of 

mice with fragile X syndrome to edit DNA (scissors) and knock out a neurotransmitter receptor, 

which reduced exaggerated repetitive behavior typical of autism spectrum disorder. 



Credit: University of Texas Health Science Center at San Antonio 

Scientists have used CRISPR-Cas9 gene editing to lessen some autism 

symptoms in mice with a form of fragile X syndrome, the most common 

known single-gene cause of autism spectrum disorder. 

Employing gold nanoparticles to deliver the DNA-cutting Cas9 enzyme into the brain -- a technique 

developed at the University of California, Berkeley, and called CRISPR-Gold -- the researchers were 

able to edit the gene for a neurotransmitter receptor and reduce the repetitive behavior 

characteristic of fragile X syndrome (FXS). 

Because exaggerated repetitive behaviors are common features in autism spectrum disorders, the 

efficient reduction of these behaviors in FXS mouse models demonstrates the potential application 

of this technique to other types of autism for which the genetic cause is known, the researchers 

say. 

"There are no treatments or cures for autism yet, and many of the clinical trials of small-molecule 

treatments targeting proteins that cause autism have failed," said study leader Hye Young Lee, an 

assistant professor of cellular and integrative physiology at the University of Texas Health Science 

Center at San Antonio. "This is the first case where we were able to edit a causal gene for autism in 

the brain and show rescue of the behavioral symptoms." 

According to the researchers, CRISPR-Gold has many advantages over other means of getting Cas9 

into the body, such as using viruses. 

"The really compelling thing about this paper is that Hye Young was able to show that if you 

injected CRISPR-Gold into the brain, you could knock out disease-causing genes and actually see 

fairly significant behavioral changes," said CRISPR-Gold inventor Niren Murthy, a UC Berkeley 

professor of bioengineering. "This is the first time anyone had ever shown that with non-viral 

delivery." 

Those with autism spectrum disorders have problems interacting with other people as well as 

exaggerated repetitive behavior, such as rocking and flapping. While ASD appears to have various 

causes, including multiple genetic mutations, single-gene disorders like FXS are a simpler way of 

exploring the causes and potential treatments. While autism spectrum disorder affects more than 

one percent of all children, FXS is rare, occurring in one of every 4,000 boys and 6,000 girls.  



The results will be published online June 25 in the monthly journal Nature Biomedical Engineering. 

The new study is the first demonstration that Cas9 protein can be ferried into the brain to knock 

out a gene and have therapeutic effects. While other researchers have inserted genes for Cas9 into 

neurons via viruses like the adeno-associated virus, problems arise because the gene keeps 

expressing the Cas9 enzyme, leading to the random cutting of other genes. CRISPR-Gold carries the 

Cas9 complex itself -- purified Cas9 protein and guide RNA -- directly into cells, where it cuts a few 

times and then disappears. 

"If you inject CRISPR DNA using a virus, you can't control how much Cas9 protein and guide RNA 

are expressed, so injecting it via a virus has a potential problem," Lee said. "I think the CRISPR-

Gold method is very cool because we can control the amount we wish to inject and that probably 

minimizes the side effects of using CRISPR, for example off-target effects." 

The technique opens the door to treating conditions ranging from opioid addiction and 

neuropathic pain to schizophrenia and epileptic seizures, Murthy said. 

Damping an over-excited brain 

In the experiment on mice with FXS, the researchers injected CRISPR-Gold carrying the Cas9 

complex into the striatum of the brain, a region known to mediate habit formation, including that 

related to repetitive behaviors common to ASD. The Cas9 targeted an excitatory receptor, the 

metabotropic glutamate receptor 5 (mGluR5), that is involved in communication between neurons 

and is known to be dysregulated in FXS. By disabling the gene for mGluR5, the researchers were 

able to dampen exaggerated signaling between cells and lessen repetitive behavior. 

"Before this experiment, we didn't know if the mGluR5 receptor in the striatum was specifically 

involved in exaggerated repetitive behavior; that is an important biological finding of our study," 

Lee said. 

In mice with FXS, the repetitive behavior included obsessive digging and periodic leaps into the 

air. The digging was reduced by about 30 percent, while the leaping went down 70 percent. 

Approximately 50 percent of the mGluR5 genes in the striatum were edited, which cut the number 

of receptor proteins by nearly half. 

Pharmaceutical companies have tried injecting small-molecule drugs into the blood system to 

block the same receptor, but while some reduction in repetitive behavior was noted, mice did not 

respond to subsequent treatments, apparently becoming tolerant. 



The promising CRISPR-Gold system was developed by Murthy, who focuses on drug delivery and 

the development of new antibiotics. The technique uses gold nanoparticles covered by a forest of 

DNA chains that hold the Cas9 molecules, which are a combination of a gene-cutting enzyme and a 

guide RNA that homes in on the gene for mGluR5. The package is encapsulated in a polymer that 

helps it get into the proper cells. 

Last year, Murthy and his colleagues demonstrated that CRISPR-Gold could ferry Cas9 into muscle 

cells and replace a mutated gene with a normal gene to improve strength in mice with Duchenne 

muscular dystrophy. 

The new paper proves that CRISPR-Gold can successfully get Cas9 into a variety of cells in the 

brain. 

"We showed in this paper that we were also able to edit non-neurons: the microglia, which are 

part of the brain's immune system, and astrocytes, which support the neurons," Murthy said. "We 

actually edited those more efficiently than neurons, and those can play a very important role in a 

lot of diseases." 

In 2016, Murthy's lab spun off a startup, GenEdit, to produce and test CRISPR-Gold therapies for a 

variety of genetic disease. According to GenEdit CEO and UC Berkeley Ph.D. Kunwoo Lee, who is 

currently operating out of the QB3 Garage on the UC Berkeley campus, the successful editing of 

brain cells opens the door to treating many disorders. 

"CRISPR-Gold can be used to treat a variety of genetic diseases, such as Huntington's disease," Lee 

said. "But it's not limited to monogenic diseases; it can also be used against polygenic diseases, 

once we figure out the entire network of genes involved." 

Importantly for this study, Murthy said, GenEdit figured out how to ship the CRISPR-Gold particles 

long distance -- from Berkeley to San Antonio -- and manufacture them reproducibly, eliminating a 

key bottleneck that has limited the translation of numerous other nanotechnologies. 

Hye Young Lee, Kunwoo Lee and Murthy are now working to develop CRISPR-Gold particles that 

can be injected directly into the central nervous system via the spinal cord, avoiding the need to 

open the skull and inject directly into the brain. Hye Young Lee is optimistic that this could be as 

effective as intracranial injection into the striatum to reduce repetitive behavior, and perhaps even 

address some of the social interaction problems of ASD. 

 



Story Source: 

Materials provided by University of California - Berkeley. Note: Content may be edited for style 

and length. 
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10. インフルエンザに感染したマウスの肺への旅 

 

2018年 6月 25日 

約 10年前に猛毒型インフルエンザウィルスを作製したとして世界中から非難を受けた、ウィスコ

ンシン大学マジソン校のウィルス学者でありインフルエンザ専門家でもある日本人科学者河岡義

裕氏は、近頃生きたマウスの肺の中で活発なインフルエンザ感染を初めて観察したのだが、米

国科学アカデミー紀要に発表された研究の中で、FluVision と呼ばれる新しいツールについて

書いている。また、これによって、ウィルスが肺に感染して身体が反応した時に何が起こるか、科

学者が観察し理解することを可能にする、これまでには見られなかった世界への窓を提供してい

る。 

この研究には、日本からも多数の政府助成金と日本学術振興会からの資金提供を受けてい

る。 

 

英文記事： 
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Journey into the lungs of mice infected with influenza 

 

Date: 

June 25, 2018 

Source: 

University of Wisconsin-Madison 

Summary: 

https://www.sciencedaily.com/releases/2018/06/180625192651.htm


A new tool they call FluVision allows researchers to witness influenza infection in a living 

animal in action, helping them better understand what happens when a virus infects the 

lungs and the body responds.  

FULL STORY 

 

In the 1966 novel, Fantastic Voyage, written by biochemist and author Isaac 

Asimov, a crew of people become miniaturized in order to travel through the 

body of a scientist and save him from a blood clot in his brain. 

For University of Wisconsin-Madison virologist and flu expert Yoshihiro Kawaoka, recently seeing 

real, active influenza infection in the lungs of living mice for the first time was reminiscent of this 

50-year-old piece of science fiction, which was also adapted into a film. 

Publishing today (June 25, 2018) in the Proceedings of the National Academy of Sciences, Kawaoka 

and his team describe a new tool they call FluVision, which allows them to witness influenza 

infection in a living animal in action. Moreover, it provides a window into a world none have seen 

before, allowing scientists to observe and better understand what happens when a virus infects 

the lungs and the body responds. 

"Now we can see inside of the body in real time in virus-infected animals," says the UW-Madison 

professor of pathobiological sciences at the UW-Madison School of Veterinary Medicine. "It's like 

we can shrink and go inside the body." 

In so doing, the scientists have documented differences in the action of two different strains of flu, 

witnessed influenza viruses as they spread in the lungs, showed a reduction in blood flow speed in 

infected areas of the lungs, watched the activation and behavior of immune cells called 

neutrophils, and revealed some of the damage that can be caused by infection with a highly-

pathogenic flu strain. 

Notably, infection with a highly-pathogenic strain of influenza -- the "bird flu," H5N1 -- proceeds 

more quickly and causes more damage than infection with a milder, mouse-adapted human strain 

-- H1N1. Pathogenicity refers to the ability of a virus to cause disease. 

To microscopically peer inside the lungs of living mice, Kawaoka's team had to overcome several 

challenges. The first was to find technology that allowed them to see through the lungs. Another 



group had pioneered this with an approach called two-photon excitation microscopy, and 

Kawaoka's team adapted it for its study. 

The team had to build a system that allowed it to work with influenza viruses at a high level of 

biosafety -- biosafety level three -- while also allowing technicians access to the laser source 

required to see objects of interest in the lungs. Lead author Hiroshi Ueki helped design a system in 

which the laser is located outside of the high-containment lab space, aimed through a small glass 

window to a microscope inside the lab, all built on stabilized platforms that had to be physically 

separated but virtually connected. 

Kawaoka's team also had to create fluorescently-labeled viruses that could be used to infect the 

mice and viewed with the laser under the microscope, but which also functioned similarly to 

viruses found in nature. They call the technology Color-flu. 

In addition, the researchers had to develop a method for keeping a portion of the lung still while 

the mouse breathed so they could get high-quality images and videos. The team had a small, 

custom-crafted device made called a thoracic window, which Kawaoka says has been patented, 

that uses a vacuum to stabilize a small portion of surgically-exposed lung during imaging. 

For the study, the researchers infected mice with either fluorescently-labeled H5N1 or H1N1. Two 

days after infection, they could see cells in the lung infected with virus particles. The numbers of 

these cells reached their peak three days after infection and were higher in H5N1-infected lungs. 

Blood flow in the capillaries of influenza-infected lungs slowed down after infection with either 

virus, though to a lesser extent in H1N1-infected mice. This suggests the viruses affect the vascular 

system before causing lung damage. 

The lungs of mice infected with H5N1 also became "leaky" two days after virus exposure, whereby 

the contents of the capillaries permeated into the tiny air sacs of the lungs, called alveoli. This was 

also associated with an increase in the number of dead cells in the lungs. 

"Clearly, something is wrong with the pulmonary capillaries," says Kawaoka, who is also a 

professor at the University of Tokyo, where the work was performed. "The reason why we see this 

leakage is that the junctions between endothelial cells (which make up the vessels in the lungs) 

loosen for some reason. We have documented this for the first time." 

Studying the mechanisms of infection can be something of a chicken-and-egg endeavor, because 

once infection starts, so does the body's response, triggering a cascade of actions that can also 



cause some of the damage associated with the pathogen. Some of it, like the pulmonary leakiness 

Kawaoka's team observed, may help the body respond, he says. This relationship between virus 

and host is what drives much of Kawaoka's curiosity. 

His team chose to look at immune cells called neutrophils, one of the body's first lines of defense. 

Their action can cause inflammation. In mice infected with H5N1, neutrophils were recruited to 

the lungs on the first day after exposure, becoming six times more prevalent. They doubled in the 

lungs of mice infected with H1N1. 

After the number of influenza-infected cells peaked on day three, neutrophil numbers dropped, 

but those that remained behaved differently than neutrophils in healthy mice. 

The team found that neutrophils show two kinds of motion: slow and rapid. In influenza-infected 

lungs, the neutrophils that remained after the peak day showed a decrease in rapid motion and 

spent more time moving slowly, as if scouting for infected cells. 

"We don't yet know why and what they're doing," says Kawaoka, but, he notes, this is the first time 

this behavior has been documented. And for him, it is motivation to dig even deeper, and adapt the 

technology for other respiratory viruses. 

"We are seeing the mechanisms of the immune system at work," he says. "These are the things you 

discover and it's exciting, but now we have to figure out what's going on." 

The study was funded by numerous federal grants from the nation of Japan and by the Japan 

Society for the Promotion of Science. 
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