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Many genetic variants associate with the risk of developing 
rheumatoid arthritis (RA); however, their functional roles are 
largely unknown. Snir and colleagues investigated whether the 
RA-associated serotonin receptor 2A (HTR2A) haplotype affects 
T cell and monocyte functions. Patients with established 
RA (n=379) were genotyped for two single-nucleotide 
polymorphisms in the HTR2A locus, rs6314 and rs1328674, to 
define the presence of the risk haplotype for each individual. 
Patients with and without the RA-associated TC haplotype 
were selected and T cell and monocyte function was monitored 
following in vitro stimulations with staphylococcal enterotoxin 
B and lipopolysaccharide using multiparameter flow cytometry. 
Within the cohort, 44 patients were heterozygous for the 
TC haplotype (11.6%) while none were homozygous. Upon 

stimulation, T cells from TC-carrier patients produced more pro-
inflammatory cytokines, namely tumor necrosis factor-alpha 
(TNFα), interleukin-17 and interferon gamma, and monocytes 
produced higher levels of TNFα compared with patients 
carrying the non-TC haplotype (P < 0.05 and 0.01, respectively). 
Such cytokine production could be inhibited in the presence 
of the selective 5-HT2 receptor agonist (2,5-dimethoxy-
4-iodoamphetamine, DOI); interestingly, this effect was 
more pronounced in TC carriers. Our data demonstrate that 
association of RA with a distinct serotonin receptor haplotype 
has functional impact by affecting the immunological 
phenotype of T cells and monocytes.
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The Justinian Plague, which resurfaced regularly between 
the 6th and 8th centuries, is thought to have assisted the 
decline of the Roman Empire, but it has, until now, only 
been speculatively diagnosed as bubonic plague caused 
by the bacterium Yersinia pestis. Using stringent ancient 
DNA anti-contamination protocols, Harbeck et al. have 
genotyped new material from the early medieval graveyard 
at Aschheim, Bavaria, dating from the 6th century. This 
graveyard contained 438 individuals, often in multiple 

burials – a sign of crisis. The amount of bacterial material 
available was scant, but Y. pestis was identified from one 
individual using five key single-nucleotide polymorphisms 
identified in recent phylogenies. Genotyping confirmed this 
isolate as basal to isolates from the 14th century Black Death 
and the modern (19th century) third pandemic and that, like 
the other pandemics, it originated in China or Mongolia. 

PLoS Pathogens 2013; 9: 10.1371/journal.ppat.1003349
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“For any student of history, change is the law of life. Any attempt to contain it guarantees an 
explosion down the road; the more rigid the adherence to the status quo, the more  
violent the ultimate outcome will be”
Henry Kissinger (born 1923), German-born American writer, political scientist, diplomat and Nobel Peace Prize laureate. He served 

as National Security Advisor and later as Secretary of State in the administrations of Presidents Richard Nixon and Gerald  
Ford. After his term, his opinion was still sought by some subsequent U.S. presidents and other world leaders. A proponent  

of Realpolitik, Kissinger pioneered the policy of détente with the Soviet Union, orchestrated the opening of relations  
with the People’s Republic of China, and negotiated the Paris Peace Accords, ending American involvement  

in the Vietnam War. He is still considered an influential public figure

Cell surface-receptor binding by influenza viruses is a key 
determinant of their transmissibility, both from avian and 
animal species to humans as well as from human to human. 
Highly pathogenic avian H5N1 viruses that are a threat to 
public health have been observed to acquire affinity for 
human receptors, and transmissible-mutant-selection 
experiments have identified a virus that is transmissible 
in ferrets, the generally accepted experimental model for 
influenza in humans. Xiong and collaborators showed that 
quantitative biophysical measurements of the receptor-
binding properties of hemagglutinin (HA) from the 
transmissible mutant indicate a small increase in affinity for 
human receptor and a marked decrease in affinity for avian 
receptor. From analysis of virus and HA binding data the 
authors have derived an algorithm that predicts virus avidity 
from the affinity of individual HA-receptor interactions. It 

reveals that the transmissible mutant virus has a 200-fold 
preference for binding human over avian receptors. The 
crystal structure of the transmissible mutant HA in complex 
with receptor analogues shows that it has acquired the 
ability to bind human receptor in the same folded-back 
conformation as seen for HA from the 1918, 1957, 1968 and 
2009 pandemic viruses. This binding mode is substantially 
different from that by which non-transmissible wild-type H5 
virus HA binds human receptor. The structure of the complex 
also explains how the change in preference from avian to 
human receptors arises from the Gln226Leu substitution, 
which facilitates binding to human receptor but restricts 
binding to avian receptor. Both features probably contribute 
to the acquisition of transmissibility by this mutant virus.

Nature 2013; 497: 392
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In conclusion, this study adds to the available published 
data by showing that persistent IOP elevation might occur 
after repeated treatments with intravitreal bevacizumab.
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Innate lymphoid cells (ILCs) are a recently characterized family 
of immune cells that have critical roles in cytokine-mediated 
regulation of intestinal epithelial cell barrier integrity. 
Alterations in ILC responses are associated with multiple 
chronic human diseases, including inflammatory bowel 
disease, implicating a role for ILCs in disease pathogenesis. 
Owing to an inability to target ILCs selectively, experimental 
studies assessing ILC function have predominantly used 
mice lacking adaptive immune cells. However, in lymphocyte-
sufficient hosts ILCs are vastly outnumbered by CD4+ T cells, 
which express similar profiles of effector cytokines. Therefore, 
the function of ILCs in the presence of adaptive immunity and 
their potential to influence adaptive immune cell responses 
remain unknown. To test this, Hepworth and group used 
genetic or antibody-mediated depletion strategies to target 
murine ILCs in the presence of an adaptive immune system. 
The authors show that loss of retinoic-acid-receptor-related 
orphan receptor-γt-positive (RORγt+) ILCs was associated 

with dysregulated adaptive immune cell responses against 
commensal bacteria and low-grade systemic inflammation. 
Remarkably, ILC-mediated regulation of adaptive immune cells 
occurred independently of interleukin (IL)-17A, IL-22 or IL-23. 
Genome-wide transcriptional profiling and functional analyses 
revealed that RORγt+ ILCs express major histocompatibility 
complex class II (MHCII) and can process and present antigen. 
However, rather than inducing T cell proliferation, ILCs acted 
to limit commensal bacteria-specific CD4+ T cell responses. 
Consistent with this, selective deletion of MHCII in murine 
RORγt+ ILCs resulted in dysregulated commensal bacteria-
dependent CD4+ T cell responses that promoted spontaneous 
intestinal inflammation. These data confirm that ILCs maintain 
intestinal homeostasis through MHCII-dependent interactions 
with CD4+ T cells that limit pathological adaptive immune cell 
responses to commensal bacteria.

Nature 2013; 498: 113
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“Common sense is the fountainhead of Justice”
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the container to verify the correct labeling and the presence 
of the specimen.

In summary, by using a strict, detailed and structured 
administrative protocol for handling tissue specimens, we 
dramatically reduced the rate of specimen loss in the operat-
ing room. We strongly recommend that all surgeons adopt 
these procedures.
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According to the Ministry of Health [4], the surgeon and 
the nurse are obligated to: correctly identify the patient, accu-
rately document the anatomic localization of the lesion, and 
verify that the specimen is inserted into a container with a 
tightly sealed lid that is correctly labeled with the patient’s 
details. A surgical specimen logbook should be used to ensure 
the accurate submission and follow-up of all specimens sent. 
By adhering to these rules and using a more detailed and 
strict administrative procedure of specimen handling, we 
have dramatically reduced specimen loss.

The Ministry of Health guidelines are too general and do 
not relate to the specific details of the process and its possible 
pitfalls. Our recommendations are based on in-depth research 
and experience of the entire process, as well as identification of 
the timing of insertion of the pathological specimen into the 
container, which is the possible weakest link in this complex 
process. In order to overcome this possible error point we 
devised specific recommendations: the specimen should be 
inserted immediately after its excision into the correct labeled 
container, and both the surgeon and the nurse must sign on 

“The children now love luxury; they have bad manners, contempt for authority; they show 
disrespect for elders and love chatter in place of exercise. Children are now tyrants, not  
the servants of their households. They no longer rise when elders enter the  
room. They contradict their parents, chatter before company, gobble up  
dainties at the table, cross their legs, and tyrannize their teachers”

Socrates (469–399 BC), classical Greek Athenian philosopher. Credited as one of the founders of Western philosophy, he is 
renowned for his contribution to the field of ethics. The Socratic method – a type of pedagogy in which a series of  

questions are asked not only to draw individual answers, but also to encourage fundamental insight into the  
issue at hand – remains a commonly used tool in a wide range of discussions 

Cholesterol is a structural component of the cell and is 
indispensable for normal cellular function, although its 
excess often leads to abnormal proliferation, migration, 
inflammatory responses and/or cell death. To prevent 
cholesterol overload, ATP-binding cassette (ABC) transporters 
mediate cholesterol efflux from the cells to apolipoprotein A-I 
(apoA-I) and the apoA-I-containing high density lipoprotein 
(HDL). Maintaining efficient cholesterol efflux is essential 
for normal cellular function. However, the role of cholesterol 
efflux in angiogenesis and the identity of its local regulators 
are poorly understood. Fang et al. show that apoA-I binding 
protein (AIBP) accelerates cholesterol efflux from endothelial 
cells to HDL and thereby regulates angiogenesis. AIBP- and 
HDL-mediated cholesterol depletion reduces lipid rafts, 
interferes with VEGFR2 (also known as KDR) dimerization 
and signaling and inhibits vascular endothelial growth 

factor-induced angiogenesis in vitro and mouse aortic 
neovascularization ex vivo. Notably, Aibp, a zebrafish 
homologue of human AIBP, regulates the membrane lipid 
order in embryonic zebrafish vasculature and functions 
as a non-cell-autonomous regulator of angiogenesis. aibp 
knockdown results in dysregulated sprouting/branching 
angiogenesis, whereas forced Aibp expression inhibits 
angiogenesis. Dysregulated angiogenesis is phenocopied 
in Abca1 (also known as Abca1a) Abcg1-deficient embryos, 
and cholesterol levels are increased in Aibp-deficient and 
Abca1 Abcg1-deficient embryos. Our findings demonstrate 
that secreted AIBP positively regulates cholesterol efflux 
from endothelial cells and that effective cholesterol efflux is 
critical for proper angiogenesis.

Nature 2013; 498: 118
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Why patients with dementia wander is an unresolved mys-
tery. It may be a remnant of an evolutionary essential inner drive 
to move and may also carry an evolutional advantage. Animals, 
as well as human beings who wander, increase their chances 
to acquire food, mate and find shelter. Basic knowledge on the 
anatomical localization of this behavior is lacking. A SPECT 
study showed that wanderers with the diagnosis of Alzheimer’s 
disease had more severely reduced regional cerebral blood flow 
in the left parietal-temporal lobe compared to patients who do 
not wander [11]. However, the exact meaning of this finding is 
not clear and the role of other brain areas, such as brainstem, 
frontal lobes and the reward system, has yet to be investigated. 
In view of the growing numbers of patients with severe demen-
tia, the clinical, theoretical and ethical issues regarding wan-
dering should be addressed. We believe that our findings will 
contribute to the understanding and to the establishment of a 
clinical approach to this common yet obscure phenomenon.
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Wolbachia is a maternally transmitted symbiotic bacterium 
of insects that has been proposed as a potential agent for 
the control of insect-transmitted diseases. One of the major 
limitations preventing the development of Wolbachia for 
malaria control has been the inability to establish inherited 
infections of Wolbachia in anopheline mosquitoes. Bian et 
al. report the establishment of a stable Wolbachia infection 
in an important malaria vector, Anopheles stephensi. In A. 
stephensi, Wolbachia strain wAlbB displays both perfect 

maternal transmission and the ability to induce high 
levels of cytoplasmic incompatibility. Seeding of naturally 
uninfected A. stephensi populations with infected females 
repeatedly resulted in Wolbachia invasion of laboratory 
mosquito populations. Furthermore, wAlbB conferred 
resistance in the mosquito to the human malaria parasite 
Plasmodium falciparum.

Science 2013; 340: 748
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The discovery that the mutational activation of RAS proteins 
drives the growth of human cancer cells catalyzed a dogged – 
but ultimately unsuccessful – search for drugs that inhibit RAS 
activity. Interest in pharmacologically targeting RAS has been 
revived by cancer genome studies, which revealed KRAS to be the 
most frequently mutated gene in the cancer types that are most 
common in the population and/or most refractory to therapy, 
such as pancreatic, lung, and colorectal cancer. Because KRAS 
signaling activity is dependent on the protein’s localization at 
the cell membrane, Zimmermann and colleagues investigated 
whether compounds that interfere with KRAS localization have 

anticancer activity. In a high-throughput screen, they identified 
small molecules that prevent KRAS from binding to PDE-δ, a 
protein that facilitates KRAS trafficking to the membrane. An 
optimized compound, deltarasin, was found to inhibit KRAS 
signaling and growth of KRAS-mutant human pancreatic cancer 
cells in vitro and in mice. Although these results are promising, 
the bar for deltarasin and its derivatives will be high, because 
previous drugs designed to disrupt KRAS membrane localization 
in a different way proved to be ineffective in clinical trials.

Nature 2013; 10.1038/nature12205
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MicroRNAs (miRNAs) show differential expression across 
breast cancer subtypes, and have both oncogenic and 
tumor-suppressive roles. Dvinge and co-authors report 
the miRNA expression profiles of 1302 breast tumors with 
matching detailed clinical annotation, long-term follow-
up and genomic and messenger RNA expression data. 
This provides a comprehensive overview of the quantity, 
distribution and variation of the miRNA population and 
provides information on the extent to which genomic, 
transcriptional and post-transcriptional events contribute to 
miRNA expression architecture, suggesting an important role 
for post-transcriptional regulation. The key clinical parameters 
and cellular pathways related to the miRNA landscape are 
characterized, revealing context-dependent interactions, for 
example with regards to cell adhesion and Wnt signaling. 

Notably, only prognostic miRNA signatures derived from 
breast tumors devoid of somatic copy-number aberrations 
(CNA-devoid) are consistently prognostic across several 
other subtypes and can be validated in external cohorts. The 
authors then use a data-driven approach to seek the effects of 
miRNAs associated with differential co-expression of mRNAs, 
and find that miRNAs act as modulators of mRNA-mRNA 
interactions rather than as on-off molecular switches. They 
demonstrate such an important modulatory role for miRNAs 
in the biology of CNA-devoid breast cancers, a common 
subtype in which the immune response is prominent. These 
findings represent a new framework for studying the biology 
of miRNAs in human breast cancer.

Nature 2013; 497: 378
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The shaping and functional consequences of the microRNA landscape in breast cancer

During the 2009 H1N1 influenza pandemic, vaccines for the 
virus became available in large quantities only after human 
infections peaked. To accelerate vaccine availability for 
future pandemics, Dormitzer et al. developed a synthetic 
approach that very rapidly generated vaccine viruses 
from sequence data. Beginning with hemagglutinin (HA) 
and neuraminidase (NA) gene sequences, the authors 
combined an enzymatic, cell-free gene assembly technique 
with enzymatic error correction to allow rapid, accurate 
gene synthesis. Then they used these synthetic HA and 
NA genes to transfect Madin-Darby canine kidney (MDCK) 
cells that were qualified for vaccine manufacture with 

viral RNA expression constructs encoding HA and NA and 
plasmid DNAs encoding viral backbone genes. Viruses for 
use in vaccines were rescued from these MDCK cells. The 
authors performed this rescue with improved vaccine virus 
backbones, increasing the yield of the essential vaccine 
antigen, HA. Generation of synthetic vaccine seeds, together 
with more efficient vaccine release assays, would accelerate 
responses to influenza pandemics through a system of 
instantaneous electronic data exchange followed by real-
time, geographically dispersed vaccine production.

Sci Transl Med 2013: 5: 185
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Synthetic generation of influenza vaccine viruses for rapid response to pandemics

“The difference between fiction and reality is that fiction has to make sense”
Tom Clancy (born 1947), American author best known for his technically detailed espionage and military science  

storylines set during and in the aftermath of the Cold War, along with video games 
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18, as recommended recently [19,20], as 
well as to adult populations at risk, on a 
routine basis, even in a sunny country such 
as Israel.
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Type 2 diabetes (T2D) is a result of complex gene-
environment interactions, and several risk factors have been 
identified, including age, family history, diet, sedentary 
lifestyle and obesity. Statistical models that combine known 
risk factors for T2D can partly identify individuals at high risk 
of developing the disease. However, these studies have so 
far indicated that human genetics contributes little to the 
models, whereas socio-demographic and environmental 
factors have greater influence. Recent evidence suggests the 
importance of the gut microbiota as an environmental factor, 
and an altered gut microbiota has been linked to metabolic 
diseases including obesity, diabetes and cardiovascular 
disease. Karisson et al. used shotgun sequencing to 
characterize the fecal metagenome of 145 European women 
with normal, impaired or diabetic glucose control. The 

authors observed compositional and functional alterations 
in the metagenomes of women with T2D, and develop a 
mathematical model based on metagenomic profiles that 
identified T2D with high accuracy. They applied this model 
to women with impaired glucose tolerance and show that it 
can identify women who have a diabetes-like metabolism. 
Furthermore, glucose control and medication were unlikely to 
have major confounding effects. They also applied the model 
to a recently described Chinese cohort and show that the 
discriminant metagenomic markers for T2D differ between 
the European and Chinese cohorts. Therefore, metagenomic 
predictive tools for T2D should be specific for the age and 
geographical location of the populations studied.

Nature 2013; 498: 99
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Gut metagenome in European women with normal, impaired and diabetic glucose control

“What lies behind us and what lies before us are tiny matters compared with what lies within us”
Ralph Waldo Emerson (1803-1882), American essayist, lecturer and poet, who was a champion of individualism and critic  

of the countervailing pressures of society

“It is not the strongest of the species that survive, nor the most intelligent, but the one most 
responsive to change”

Charles Darwin (1809-1882), English naturalist who established the theories of evolution and natural selection
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Every Israeli physician who currently 
smokes must use all of his or her inner 
resources to attempt to quit smoking. 
The role of physicians is not only to cure 
their patients of their maladies, but also to 
educate them towards healthier life habits. 
They owe it to their patients, the more so 
to themselves. 
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ished to a greater extent than in the gen-
eral population. As the perils of smoking 
became more obvious, the medical pro-
fession responded by throwing away their 
pack of cigarettes earlier than did the 
general population. It so happened that 
some of the first epidemiological studies 
pointing to the adverse health effects of 
smoking were actually conducted in a 
cohort of British physicians by Doll and 
Hill in 1954. Regarded as a milestone in 
demonstrating mortality in relation to 
smoking, their study was republished by 
the British Medical Journal 50 years later 
[18]. Medical doctors’ response to such 
warnings was disappointing, reflecting the 
contradiction between their commitment 
to promote heath and the self-destructive 
nature of their own smoking habit. 

Physicians who smoke raise public 
skepticism as people ask why they should 
stop smoking if their physician still smokes 
[19]. A health care worker who smokes 
undermines the message that “smok-
ing is no good for you.” Sachs stated in a 
1983 study [20] that 80% of U.S. subjects 
expected their physicians to be non-smok-
ers, and that physicians maintaining good 
personal health habits will counsel their 
patients more effectively. The steady esti-
mate of “one smoking hospital doctor out 
of six” in the last two available surveys in 
Israel seems to rank our country in a posi-
tion not inferior to that of many industrial-
ized countries, but we are still far behind 
USA, Britain, Australia and New Zealand.

Anticancer chemotherapy drugs challenge hematopoietic 
tissues to regenerate but commonly produce long-term 
sequelae. Chemotherapy-induced deficits in hematopoietic 
stem or stromal cell function have been described, but the 
mechanisms mediating hematopoietic dysfunction remain 
unclear. Administration of multiple cycles of cisplatin 
chemotherapy causes substantial sensory neuropathy. Lucas 
et al. demonstrate that chemotherapy-induced nerve injury 
in the bone marrow of mice is a crucial lesion impairing 
hematopoietic regeneration. Using pharmacological and 
genetic models, the authors show that the selective loss 

of adrenergic innervation in the bone marrow alters its 
regeneration after genotoxic insult. Sympathetic nerves in 
the marrow promote the survival of constituents of the stem 
cell niche that initiate recovery. Neuroprotection by deletion 
of Trp53 in sympathetic neurons or neuroregeneration 
by administration of 4-methylcatechol or glial-derived 
neurotrophic factor (GDNF) promotes hematopoietic recovery. 
These results demonstrate the potential benefit of adrenergic 
nerve protection for shielding hematopoietic niches from injury

Nature Med 2013; 19: 695
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Genome-wide association studies (GWAS) have identified 
common variants of modest-effect size at hundreds of loci 
for common autoimmune diseases; however, a substantial 
fraction of heritability remains unexplained, to which rare 
variants may contribute. To discover rare variants and test 
them for association with a phenotype, most studies re-
sequence a small initial sample size and then genotype the 
discovered variants in a larger sample set. This approach 
fails to analyze a large fraction of the rare variants present 
in the entire sample set. Hunt et al. performed simultaneous 
amplicon-sequencing-based variant discovery and 
genotyping for coding exons of 25 GWAS risk genes in 41,911 
UK residents of white European origin, comprising 24,892 
subjects with six autoimmune disease phenotypes and 
17,019 controls. They showed that rare coding-region variants 

at known loci have a negligible role in common autoimmune 
disease susceptibility. These results do not support the rare-
variant synthetic genome-wide association hypothesis (in 
which unobserved rare causal variants lead to association 
detected at common tag variants). Many known autoimmune 
disease risk loci contain multiple, independently associated, 
common and low-frequency variants, and so genes at these 
loci are a priori stronger candidates for harboring rare coding-
region variants than other genes. These data indicate that the 
missing heritability for common autoimmune diseases may 
not be attributable to the rare coding-region variant portion of 
the allelic spectrum, but perhaps, as others have proposed, 
may be a result of many common-variant loci of weak effect.

Nature 2013; 498: 232 
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Negligible impact of rare autoimmune-locus coding-region variants on missing heritability

“We should take care not to make the intellect our god; it has, of course, powerful  
muscles, but no personality”

Albert Einstein (1879–1955), German-born theoretical physicist who developed the general theory of  
relativity, one of the two pillars of modern physics alongside quantum mechanics 
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had no recurrence of bleeding. In patients 
who experienced recurrent bleeding, the 
episodes were reduced. Among patients 
who received bioprostheses, the overall 
risk of recurrent bleeding was 15%, which 
was lower than the 50% risk of subsequent 
gastrointestinal bleeding with mechanical 
prostheses, making the bioprostheses the 
valve of choice for most patients [1].

Patients presenting with gastrointes-
tinal bleeding of unknown origin should 
be examined carefully for aortic stenosis. 
Echocardiography should be performed 
in patients with normal colonoscopies or 
proven arteriovenous malformations. The 

management of patients with severe aor-
tic stenosis and gastrointestinal bleeding 
is complex. These patients almost always 
require endoscopic procedures, including 
colonoscopy and esophagogastroduode-
noscopy. Management of this syndrome 
often requires the cooperation of the 
family physician, cardiologists, gastroen-
terologists, hematologists and surgeons. 
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Many mammals can delay embryo implantation in order 
to postpone pregnancy when conditions are unfavorable, 
or until later birthing seasons. Such embryonic diapause 
occurs when development is suspended in the blastocyst 
stage and implantation is prevented. Endocrine factors 
trigger diapause, but the mechanism coordinating blastocyst 
dormancy and uterine quiescence remains unknown. Cha et 
al. show that the gene Msx1 is expressed when implantation 
is delayed, whether it occurs because of maternal lactation, 
ovariectomy, or the addition of antiestrogen. When 
implantation initiates, Msx1 expression is down-regulated. 
Further, genetic inactivation of Msx1 or Msx2 in the uterus 

results in the development of fewer blastocysts. In order for 
delayed implantation to occur, blastocyst dormancy must 
coincide with uterine quiescence. This work demonstrates 
a critical role of Msx1 in maternal regulation of embryonic 
diapause. The study finds that three distantly related 
mammalian orders – Rodentia (mouse), Carnivora (American 
mink), and Diprotodontia (Australian tammar wallaby) – 
display correlations between Msx expression and diapause, 
suggesting the presence of a conserved reproductive strategy 
across mammalian species. 
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Delaying embryo implantation in mammals

Intestinal microbiota metabolism of choline and phospha- 
tidylcholine produces trimethylamine (TMA), which is further 
metabolized to a pro-atherogenic species, trimethylamine-N-
oxide (TMAO). Koeth et al. demonstrate that metabolism by 
intestinal microbiota of dietary l-carnitine, a trimethylamine 
abundant in red meat, also produces TMAO and accelerates 
atherosclerosis in mice. Omnivorous human subjects 
produced more TMAO than did vegans or vegetarians 
following ingestion of l-carnitine through a microbiota-
dependent mechanism. The presence of specific bacterial 
taxa in human feces was associated with both plasma 
TMAO concentration and dietary status. Plasma l-carnitine 
levels in subjects undergoing cardiac evaluation (n=2595) 
predicted increased risks for both prevalent cardiovascular 

disease (CVD) and incident major adverse cardiac events 
(myocardial infarction, stroke or death), but only among 
subjects with concurrently high TMAO levels. Chronic dietary 
l-carnitine supplementation in mice altered cecal microbial 
composition, markedly enhanced synthesis of TMA and 
TMAO, and increased atherosclerosis, but this did not occur 
if intestinal microbiota was concurrently suppressed. In mice 
with an intact intestinal microbiota, dietary supplementation 
with TMAO or either carnitine or choline reduced in vivo 
reverse cholesterol transport. Intestinal microbiota may thus 
contribute to the well-established link between high levels of 
red meat consumption and CVD risk.

Nature Med 2013; 19: 576
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Intestinal microbiota metabolism of l-carnitine, a nutrient in red meat, promotes atherosclerosis
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ing of a small diameter of bony vestibular 
aqueducts in Menière ears, predisposing to 
impaired endolymph drainage [4]. Another 
proposed mechanism is neurocompression 
at the narrowed internal acoustic canal, 

resulting in local demyelination and erratic 
axonal excitation [1]. In view of the good 
clinical response to betahistine and low 
salt diet, the presumed mechanism in this 
patient is probably endolymphatic hydrops, 

since symptoms of neurocompression are 
usually relieved by anticonvulsants.
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[C] CT scan of the skull base demonstrates narrowing of the internal auditory canals (arrows)
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There is a pressing need to develop alternatives to annual 
influenza vaccines and antiviral agents licensed for mitigating 
influenza infection. Previous studies reported that acute lung 
injury caused by chemical or microbial insults is secondary 
to the generation of host-derived, oxidized phospholipid 
that potently stimulates Toll-like receptor 4 (TLR4)-dependent 
inflammation. Subsequently, Shirey et al. found that Tlr4−/− 
mice are highly refractory to influenza-induced lethality, and 
proposed that therapeutic antagonism of TLR4 signaling would 
protect against influenza-induced acute lung injury. Now they 
report that therapeutic administration of Eritoran (also known 

as E5564) – a potent, well-tolerated, synthetic TLR4 antagonist 
– blocks influenza-induced lethality in mice, as well as 
lung pathology, clinical symptoms, cytokine and oxidized 
phospholipid expression, and decreases viral titers. CD14 
and TLR2 are also required for Eritoran-mediated protection, 
and CD14 directly binds Eritoran and inhibits ligand binding 
to MD2. Thus, Eritoran blockade of TLR signaling represents a 
novel therapeutic approach for inflammation associated with 
influenza, and possibly other infections.
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The TLR4 antagonist Eritoran protects mice from lethal influenza infection

Low bone mineral density (BMD) is used as a parameter 
of osteoporosis. Genome-wide association studies of 
BMD have hitherto focused on BMD as a quantitative trait, 
yielding common variants of small effects that contribute 
to the population diversity in BMD. Styrkarsdottir and team 
used BMD as a dichotomous trait, searching for variants 
that may have a direct effect on the risk of pathologically 
low BMD rather than on the regulation of BMD in the 
healthy population. Through whole-genome sequencing of 
Icelandic individuals, the authors found a rare nonsense 
mutation within the leucine-rich repeat-containing G-protein-

coupled receptor 4 (LGR4) gene (c.376C>T), which is strongly 
associated with low BMD and with osteoporotic fractures. 
This mutation leads to termination of LGR4 at position 126 
and fully disrupts its function. The c.376C>T mutation is 
also associated with electrolyte imbalance, late onset of 
menarche and reduced testosterone levels, as well as an 
increased risk of squamous cell carcinoma of the skin and 
biliary tract cancer. Interestingly, the phenotype of carriers of 
the c.376C>T mutation overlaps that of Lgr4 mutant mice.
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Nonsense mutation in the LGR4 gene is associated with several human diseases and other traits




