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of safety involves every scientist, physician and other person-
nel, demands high awareness and cooperation, and must be 
driven by the institution management. There is no substitute 
for adherence to up-to-date protocols, communication policies 
and transparency.
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Resistance to androgen deprivation therapies and increased 
androgen receptor (AR) activity are major drivers of castration-
resistant prostate cancer (CRPC). Although prior work has 
focused on targeting AR directly, co-activators of AR signaling, 
which may represent new therapeutic targets, are relatively 
underexplored. Malik et al. demonstrate that the mixed-lineage 
leukemia protein (MLL) complex, a well-known driver of MLL 
fusion-positive leukemia, acts as a co-activator of AR signaling. 
AR directly interacts with the MLL complex via the menin-MLL 
subunit. Menin expression is higher in CRPC than in both 

hormone-naive prostate cancer and benign prostate tissue, 
and high menin expression correlates with poor overall survival 
of individuals diagnosed with prostate cancer. Treatment with 
a small-molecule inhibitor of menin-MLL interaction blocks 
AR signaling and inhibits the growth of castration-resistant 
tumors in vivo in mice. Taken together, this work identifies the 
MLL complex as a crucial co-activator of AR and a potential 
therapeutic target in advanced prostate cancer. 

Nature Med 2015; 21: 344
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How do higher brain areas communicate with each other? 
Do they send out all computations equally to all target areas 
and leave the recipient to extract the needed and relevant 
information? Or does the transmitting region package and 
route computations differentially to distinct target areas, 
depending on the content? Ciocchi et al. found that the 
ventral hippocampus routes anxiety-related information 

preferentially to the prefrontal cortex and goal-related 
information preferentially to the nucleus accumbens. 
Hippocampal neurons with multiple projections were more 
involved in a variety of behavioral tasks and in memory 
consolidation. 

Science 2015; 348: 560
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Cardiac healing after myocardial ischemia depends on the 
recruitment and local expansion of myeloid cells, particularly 
macrophages. Holger Lörchner et al. identified Reg3β as an 
essential regulator of macrophage trafficking to the damaged 
heart. Using mass spectrometry-based secretome analysis, they 
found that dedifferentiating cardiomyocytes releases Reg3β in 
response to the cytokine OSM, which signals through Jak1 and 
Stat3. Loss of Reg3β led to a large decrease in the number of 
macrophages in the ischemic heart, accompanied by increased 
ventricular dilatation and insufficient removal of neutrophils. 
This defect in neutrophil removal, in turn, caused enhanced 
matrix degradation, delayed collagen deposition and increased 

susceptibility to cardiac rupture. These data indicate that 
OSM, acting through distinct intracellular pathways, regulates 
both cardiomyocyte dedifferentiation and cardiomyocyte-
dependent regulation of macrophage trafficking. Release of 
OSM from infiltrating neutrophils and macrophages initiates 
a positive feedback loop in which OSM-induced production 
of Reg3β in cardiomyocytes attracts additional OSM-secreting 
macrophages. The activity of the feedback loop controls the 
degree of macrophage accumulation in the heart, which is 
instrumental in myocardial healing. 

Nature Med 2015; 21: 353
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myocardial healing requires reg3β-dependent accumulation of macrophages in the ischemic heart

“i found one day in school a boy of medium size ill-treating a smaller boy. i expostulated, but he 
replied: ‘the bigs hit me, so i hit the babies; that’s fair.’ in these words he epitomized  
the history of the human race”

Bertrand Russell (1872-1970), British philosopher, logician, mathematician, historian, writer, social critic  
and political activist, and Nobel laureate 
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the technique of acquisition could interfere with the possibility 
of evaluating enhancement, but we did not include the enhance-
ment as a sign, choosing instead the stratification that can be 
seen with both techniques.

In conclusion, the diagnostic accuracy in detecting the 10 
most common imaging signs of Crohn’s disease is comparable 
between MRE and CTE. The two modalities are comparable 
even when up to 6 months have elapsed between the two stud-
ies. These data support MRE as a reliable imaging modality 
for CD, and is especially useful in preventing radiation over-
exposure in this young population who are often in need of 
recurrent imaging.
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Large tumors metastasize more often than small tumors. Is 
this simply because large tumors release a greater number of 
malignant cells into the circulation? Or is it because the genetic 
changes in tumor cells that drive them to proliferate rapidly are 
the same as those that promote their metastatic behavior? To 
explore this question, Chen and group designed a screen based 
on a genome-editing technology called CRISPR-Cas9 to identify 

genes that, when inactivated, enhance tumor growth, lung 
metastasis, or both in mice. The small set of inactivated genes  
found in metastatic lesions largely overlapped with the set 
found in late-stage primary tumors, implying that functional 
loss of these genes drives both growth and metastasis.

Cell 2015; 10.1016/j.cell.2015.02.038 
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Species undergo different selective forces, and those that 
drive immunity are of special interest because they may affect 
studies of human health. Webb and co-researchers investigated 
the differences between human and mouse for 456 protein-
coding gene families involved in innate immunity. Of these, 2 
genes in humans and 35 genes in mice exhibited signatures 
of positive selection. Examining the evolutionary distance 
between mice and humans, they further identified many genes 

likely to be under positive selection in the primate and murid 
lineages. These changes, for the most part, appear to have been 
fixed within humans and mice, respectively, demonstrating the 
different evolutionary trajectories that immune genes have 
taken during evolution.

 Mol Biol Evol 2015,10.1093/molbev/msv051 
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to cardiovascular reactivity score and HRV should be further 
evaluated in different subgroups of FMF patients. 

conclusions

Some FMF patients do not respond well to colchicine and 
continue to experience FMF attacks. Nevertheless, even under 
such circumstances where inflammation is not suppressed, 
these patients have statistically similar HRV parameters com-
pared with healthy individuals, suggestive of ANS function 
that is comparable to that in healthy adults. Further research 
is required to examine the association between this FMF phe-
notype and protective factors such as patient’s genotype and 
colchicine use. Also needed are large cohorts and additional 
parameters for ANS evaluation in order to exclude any small 
differences between colchicine-resistant FMF patients and 
healthy individuals. 

acknowledgment 
This study is dedicated to the memory of Haim Gueron. 
The authors thank Mrs. Phyllis Curchack Kornspan for her editorial 
services. 

correspondence 
dr. a. livneh
Dept. of Medicine F, Sheba Medical Center, Tel Hashomer 52621, Israel 
email: Avi.Livneh@sheba.health.gov.il 

references
1. Livneh A, Langevitz P, Zemer D, et al. Criteria for the diagnosis of familial 

Mediterranean fever. Arthritis Rheum 1997; 40: 1879-85.

2. Nussinovitch N, Livneh A, Katz K, et al. Heart rate variability in familial 
Mediterranean fever. Rheumatol Int 2011; 31: 39-43.

3. Sari I, Karaoglu O, Can G, et al. Early ultrasonographic markers of atherosclerosis 
in patients with familial Mediterranean fever. Clin Rheumatol 2007; 26: 1467-73.

4. Akdogan A, Calguneri M, Yavuz B, et al. Are familial Mediterranean fever (FMF) 
patients at increased risk for atherosclerosis? Impaired endothelial function and 
increased intima media thickness are found in FMF. J Am Coll Cardiol 2006; 
48: 2351-3.

5. Akcay A, Acar G, Sayarlioglu M, et al. QT dispersion and transmural dispersion 
of repolarization in patients with familial Mediterranean fever. Mod Rheumatol 
2009; 19: 550-5.

6. Acar G, Akcay A, Sayarlioglu M, et al. Assessment of atrial conduction time 
in patients with familial Mediterranean fever. Pacing Clin Electrophysiol 2009; 
32: 308-13.

Clustered regularly interspaced short palindromic repeats 
(CRISPRs) together with CRISPR-associated (Cas) proteins 
form an adaptive immune system that helps bacteria and 
archaea defend themselves against invading viruses and 
plasmids. CRISPR RNAs (crRNAs) target CRISPR-Cas protein 
complexes to the invaders, bringing about their destruction. 
Taylor et al. used cryo-electron microscopy to determine the 

structure of a 12-subunit CRISPR-Cas protein complex with 
crRNA from Thermus thermophilus, in the presence and 
absence of single-stranded target RNA. Binding to the target 
RNA causes a change in shape of the CRISPR-Cas complex 
which results in target recognition and destruction. 

Science 2015; 348: 581
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reportable under select agent regula-
tions and additional actions to be 
taken as needed. 

It is crucial that the medical and scien-
tific community in Israel take home the 
messages learned from these incidents, 
namely, the need for a biosafety manage-
ment program, and fully implementing 
a culture of safety in order to prevent 
the reoccurrence of biosafety incidents. 
Laboratories must define compatible 
methods relevant to the biological agents 

used in its facilities, and adopt strict 
inactivation protocols. Transportation 
and shipment of any biological agent 
is extremely accident prone and there-
fore requires special attention. Cross-
contamination of samples is a high risk 
factor in laboratories that utilize the 
same instruments and biosafety cabinets 
for multiple microorganisms or species 
with different pathogenicity. Biosafety 
programs must involve all management 
levels within the organization, especially 
the head of the pyramid.
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The metabolism of endothelial cells during vessel sprouting 
remains poorly studied. Schoors et al. report that endothelial 
loss of CPT1A, a rate-limiting enzyme of fatty acid oxidation 
(FAO), causes vascular sprouting defects due to impaired 
proliferation, not migration, of human and murine endothelial 
cells. Reduction of FAO in endothelial cells did not cause 
energy depletion or disturb redox homeostasis, but impaired 
de novo nucleotide synthesis for DNA replication. Isotope 
labeling studies in control endothelial cells showed that fatty 
acid carbons substantially replenished the Krebs cycle, and 
were incorporated into aspartate (a nucleotide precursor), 

uridine monophosphate (a precursor of pyrimidine nucleoside 
triphosphates) and DNA. CPT1A silencing reduced these 
processes and depleted endothelial cell stores of aspartate 
and deoxyribonucleoside triphosphates. Acetate (metabolized 
to acetyl-CoA, thereby substituting for the depleted FAO-
derived acetyl-CoA) or a nucleoside mix rescued the phenotype 
of CPT1A-silenced endothelial cells. Finally, CPT1 blockade 
inhibited pathological ocular angiogenesis in mice, suggesting 
a novel strategy for blocking angiogenesis.

Nature 2015; 520: 192
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Fatty acid carbon is essential for dntP synthesis in endothelial cells

Myalgic encephalomyelitis/chronic fatigue syndrome is a 
disabling disorder that may affect up to 4 million people in 
the United States alone. Distinct features include fatigue, 
memory and concentration deficits, sleep disturbances, 
headache, joint and muscle pain, post-exertional malaise, and 
gastrointestinal and immune system dysfunction lasting for 6 
months or more. Until now no validated laboratory marker to 
help confirm the diagnosis existed. Hornig et al. report distinct 
alterations in plasma immune signatures early in the course 
of ME/CFS (n=52) compared to healthy controls (n=348) that 
were not present in subjects with longer duration of illness 
(n=246). In early disease lasting less than 3 years they found 

prominent activation of pro-inflammatory (interleukin (IL)-1α, 
IL-8, IL-12p40, IL-17A, tumor necrosis factor-alpha (TNFα), TNF-
related apoptosis-inducing ligand (TRAIL), chemokine ligand 
(CCL)-2, monocyte chemoattractant protein 1 (MCP1), stem cell 
factor (SCF), resistin and anti-inflammatory cytokines (IL-1RA, 
IL-4, IL-13) as well as dissociation of intercytokine regulatory 
networks (especially CD40 ligand). They found a stronger 
relationship of cytokine alterations with illness duration than 
with measures of illness severity. Their findings suggest that 
immunopathology of ME/CFS is not static.

Sci Advances 2015; 1: e1400121
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distinct plasma immune signatures in me/cFs are present early in the course of illness

“i am so clever that sometimes i don't understand a single word of what i am saying”
Oscar Wilde (1854-1900), Irish author, playwright and poet. One of London's most popular playwrights in the early 1890s,  

today he is remembered for his epigrams, his novel The Picture of Dorian Gray, his plays, as well as the  
circumstances of his imprisonment and early death
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and delivery but the course is unpredictable 
[3]. There is a 40% chance of exacerbation 
of MG during pregnancy and an additional 
30% risk in the puerperium. Interestingly, 
amelioration of MG symptoms or even 
complete remission may occur in some 
women in the second or third trimester, 
thought to be related to the physiologic 
immunosuppression that occurs dur-
ing those phases of gestation [4]. Shorter 
disease history and infection predispose 
to puerperal exacerbation. Sudden and 
frequently severe exacerbations, including 
respiratory insufficiency, may occur in the 
first 3 weeks postpartum [4]. The sudden 
drop in alpha-fetoprotein (AFP) concen-
tration is implicated as a possible cause of 
this phenomenon. In addition, puerperium 
complications, especially infection, seem to 
increase the risk for exacerbations of MG 
symptoms during this period.

So far, only 12 other cases of patients 
with Castleman’s disease and myasthe-
nia gravis have been reported in the 
literature, with varying results regarding 
remission of myasthenic symptoms after 
tumor removal; most of them showed no 
improvement [3-5]. Therefore, though it 
might be tempting to consider the syn-
chronous occurrence of two disorders of 
immunological pathophysiology as more 
than mere coincidence, no causal relation 
has yet been proven, and it is questionable 
whether a connection between the two 
actually exists. Recently, Jakubíková et al. 
[4] reported on a patient with myasthenia 
gravis, localized Castleman’s disease, pem-
phigus and antiphospholipid syndrome, 

been elucidated. In some cases it has been 
linked to a chronic herpes virus 8 infec-
tion and over-expression of interleukin-6. 
Treatment options for the PC Castleman 
type include chemotherapy, glucocorti-
coids, radiation, and sometimes surgical 
intervention to alleviate symptoms.

Myasthenia gravis (MG) is an autoim-
mune neuromuscular junction disorder, 
characterized by muscular weakness and 
fatigue and caused by anti-AChR anti-
bodies. About a quarter of MG cases have 
other autoimmune conditions. Myasthenia 
gravis can occur as a paraneoplastic syn-
drome, where an immune response against 
an epitope expressed on the neoplastic 
cells, typically thymoma cells, involves 
the neuromuscular junction and produces 
symptoms. A thymoma can be found in as 
many as 15% of MG patients, and other 
malignancies such as breast and colon can-
cer can be found in an additional 5–10% 
of the patients. It is interesting to note that 
Castleman himself described the angio-
follicular hyperplasia bearing his name as 
“resembling thymoma” [1]. 

Our patient reported her myasthenic 
symptoms shortly after delivery. However, 
her disease could have started “silently” 
during pregnancy and exacerbated when 
pregnancy ended. The onset of MG can be 
triggered during pregnancy or postpartum. 
Furthermore, MG is unmasked or exacer-
bated in approximately one-third of patients 
during their pregnancy. There are very few 
reports on thymoma and MG concomi-
tantly discovered during pregnancy [3]. 
MG patients can have a normal pregnancy 

and hypothesized that the temporal coin-
cidence of these clinical entities may be 
related to a common immunological path-
way, such as B cell activation. Consequently, 
they offered treatment with monoclonal 
antibodies against CD-20 (rituximab). 
Rituximab treatment was shown to be 
efficacious as a neoadjuvant treatment for 
unicentric Castleman’s diseases (hyaline 
vascular type) [5]. It was also shown to 
be an efficacious and well-tolerated treat-
ment for refractory and non-refractory 
myasthenia gravis [5]. Therefore, its use 
allows for dose reduction or withdrawal of 
corticosteroids attenuating their undesir-
able side effects. 
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Mutations in meningeal macrophages may contribute to the 
generation of Rett syndrome. Scientists previously implicat- 
ed microglia, a macrophage subset in the brain, in the path- 
ogenesis of the neurodegenerative disease Rett syndrome. 
To better understand how microglia and other types of 
macrophages might contribute to the development of the 
disease, Cronk et al. examined MECP2-deficient mice. Multiple 
types of macrophages express MECP2 in normal mice, and 

several of these populations, including microglia, are lost in 
MECP2-deficient mice. MECP2 regulated a pro-inflammatory 
gene expression signature in macrophages. When the authors 
selectively re-expressed MECP2 in macrophages, they were able 
to extend the lives of MECP2-deficient mice, which suggests that 
macrophages probably contribute to disease pathogenesis.

Immunity 2015; 42: 679 
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The majority of patients with CHS are 
heavy users of cannabinoids, on a daily 
or almost daily basis for years. Moreover, 
several cases of CHS in adolescents with 
similar presentations and complaints 
have been published [3]. The hyperemetic 
events last from several hours to several 
days and might reoccur over several weeks 
or months. Other common complaints 
include abdominal pain and secondary 
fluid/electrolyte imbalances due to recur-
rent vomiting. The vomiting responds 
minimally to the common antiemetic 
treatments.  The hallmark of those attacks 
is a compulsive need for a hot bath, which 
helps relieve the symptoms. There is no 
specific test to validate CHS, apart from 
the regular screening for cannabinoid 
usage combined with the collected clinical 
data. 

The compulsive behavior of having a 
hot shower is seen repeatedly in patients 
presenting with CHS. This is a self-learned 
activity that alleviates the discomfort dur-
ing CHS attacks. There is no single expla-
nation for how these showers contribute to 
the relief of the vomiting. The main method 
to alleviate CHS is cessation of cannabis 
use. Haloperidol has also been suggested as 
an efficient antiemetic medication in CHS 
attack, with rapid response [4]. 

conclusion

Underdiagnosis of CHS may result in 
recurrent visits to the hospital and the 
resultant unnecessary medical and surgi-
cal investigations. We believe that CHS is 
underdiagnosed by health care systems and 
hope this study will contribute to medical 
staff alertness to this clinical entity.
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The origin of the eukaryotic cell remains one of the most 
contentious puzzles in modern biology. Recent studies have 
provided support for the emergence of the eukaryotic host cell 
from within the archaeal domain of life, but the identity and 
nature of the putative archaeal ancestor remains a subject 
of debate. Spang and colleagues describe the discovery of 
‘Lokiarchaeota’, a novel candidate archaeal phylum, which 
forms a monophyletic group with eukaryotes in phylogenomic 
analyses, and whose genomes encode an expanded 
repertoire of eukaryotic signature proteins suggestive of 

sophisticated membrane remodeling capabilities. These 
results provide strong support for hypotheses in which the 
eukaryotic host evolved from a bona fide archaeon, and 
demonstrate that many components that underpin eukaryote-
specific features were already present in that ancestor. This 
provided the host with a rich genomic ‘starter-kit’ to support 
the increase in the cellular and genomic complexity that is 
characteristic of eukaryotes. 

Nature 2015; 521: 173
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complex archaea that bridge the gap between prokaryotes and eukaryotes

The brain has an extraordinary capacity for memory storage, 
but how it stores new information without disrupting 
previously acquired memories remains unknown. Cichon 
and team show that different motor learning tasks induce 
dendritic Ca2+ spikes on different apical tuft branches of 
individual layer V pyramidal neurons in the mouse motor 
cortex. These task-related, branch-specific Ca2+spikes cause 
long-lasting potentiation of post-synaptic dendritic spines 
active at the time of spike generation. When somatostatin-
expressing interneurons are inactivated, different motor 
tasks frequently induce Ca2+ spikes on the same branches. 

On those branches, spines potentiated during one task are 
depotentiated when they are active seconds before Ca2+ 
spikes induced by another task. Concomitantly, increased 
neuronal activity and performance improvement after learning 
one task are disrupted when another task is learned. These 
findings indicate that dendritic branch-specific generation of 
Ca2+ spikes is crucial for establishing long-lasting synaptic 
plasticity, thereby facilitating information storage associated 
with different learning experiences. 

Nature 2015; 520: 180
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Branch-specific dendritic ca2+ spikes cause persistent synaptic plasticity
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receive antiretroviral therapy and was lost 
to follow-up.
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Girls with Rett syndrome develop normally for the first 1 or 2 
years of life before suffering from progressive neurological 
problems, perhaps due to mutations in methyl-CpG-binding 
protein 2 (MeCP2). Chen et al. analyzed the binding of 
MeCP2 to genomic DNA in the mouse brain and found that 
before birth MeCP2 binds predominantly to methylated CG 
sequences. After birth, there is an increase in the genome of 

methylated C in a non-CG context (mCH). MeCP2 binds to many 
of these mCH sites, which are enriched in genes with neuronal 
functions. MeCP2 binding modulates the transcription of 
these genes, some of which are implicated in Rett syndrome, 
potentially explaining the late onset of the disease.

Proc Natl Acad Sci USA 2015; doi/10.1073/pnas.1505909112 
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methyl-c binding may explain rett late onset

A major challenge faced by the immune system is to react to 
foreign substances, such as microbes, while simultaneously 
tolerating the self. Upsetting this balance leads to 
autoimmunity. Regulatory T cells (Tregs) are a subset of 
immune cells that help to maintain this balance. Yang and 
team found that murine Treg cells generated very early in life 

are distinct from those generated in older animals and play an 
especially important role in keeping autoimmunity in. These 
changes are due to differences in the way Tregs develop in the 
thymus in newborn versus adult mice. 

Science 2015; 348: 589
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early t cells keep autoimmunity at bay

“truth does not change according to our ability to stomach it”
Flannery O’Connor (1925-1964), American writer and essayist. A Southern writer who often wrote in a Southern Gothic style and relied 

heavily on regional settings and grotesque characters, her writing also reflected her own Roman Catholic faith  
and frequently examined questions of morality and ethics

Vaccination against measles has many benefits, not only 
lifelong protection against this potentially serious virus. 
Mina and collaborators analyzed data collected since mass 
vaccination began in high income countries when measles 
was common. Measles vaccination is associated with less 
mortality from other childhood infections. Measles is known 
to cause transient immunosuppression, but close inspection 

of the mortality data suggests that it disables immune 
memory for 2 to 3 years. Vaccination thus does more than 
safeguard children against measles; it also stops other 
infections taking advantage of measles-induced immune 
damage. 

Science 2015; 348: 694
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extra dividends from measles vaccine

“never bear more than one trouble at a time. some people bear three kinds – all they have had, 
all they have now, and all they expect to have”

Edward Everett Hale (1822-1909), American author, historian and Unitarian minister
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Figure 2. 
Operative view 
of the transected 
composite graft 
with a tip of a 
fine surgical 
instrument 
through the 
fistula at the 
left main 
coronary artery 
anastomosis to 
the graft (arrow)

Stress activates the eIF2α-ATF4 pathway to reduce global 
protein production while enhancing targeted gene expression, 
which helps cells adapt and survive. Activation of this pathway 
is associated with various pathologies, such as tissue fibrosis 
after injury. Chaveroux et al. developed transgenic mice in 
which the activation of this pathway could be monitored at 

the whole-animal level and at the tissue and cellular level. 
Activation was tissue-specific, depending on the initiating 
stress. Chemically induced liver fibrosis correlated with 
activation of the eIF2α-ATF4 pathway by a specific kinase.

Sci Signal 2015; 8: rs5
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seeing stress signaling in living mice

Sleep deprivation affects our behavior and performance. 
Bernardi and co-workers demonstrate the connection between 
task-specific performance decrease and local sleep in relevant 
parts of the human brain. During 24 hours of wakefulness, 
individuals participated in driving simulations and executive 
function exercises. Their task-related abilities, such as 
visuomotor control and response inhibition, were tested 
alongside electroencephalography (EEG) recordings and 

functional magnetic resonance imaging (fMRI). Local EEG theta 
waves, normally observed during sleep, coincided with times 
of slower movements, visual inaccuracies, and decreased 
impulse control. The fMRI scans exposed cognitive fatigue 
in the form of regional neuronal disconnections in the task-
relevant brain areas in addition to the general deficiencies. 

J Neurosci 2015; 35: 4487 
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sleeping while awake

“i like nonsense, it wakes up the brain cells. Fantasy is a necessary ingredient in living, it's a way 
of looking at life through the wrong end of a telescope. which is what i do, and that enables  
you to laugh at life's realities”

Dr. Seuss (1904-1991), pen name for American writer and cartoonist Theodore Geisel, most widely known for his children's books 
(e.g., Green Eggs and Ham, The Cat in the Hat, The Lorax, One Fish Two Fish Red Fish Blue Fish), characterized by imaginative 

characters, rhyme, and frequent use of anapestic meter. His works have prompted 11 television specials, 4 feature films,  
a Broadway musical and 4 television series. During World War II, he worked in an animation department of the United  

States Army, where he wrote Design for Death, a film that later won the 1947 Academy Award for Documentary  
Feature. Geisel's birthday, March 2, has been adopted as the annual date for ‘National Read Across  

America Day’, an initiative on reading created by the National Education Association




