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unable to break down the attitudes per specific religious and 
cultural identification.

cOnclusiOns

Greater efforts should be made to educate and inform the 
public about the benefits of virtual autopsy and the impor-
tance of data acquired from forensic imaging. Religious and 
cultural leaders should also be encouraged to take a stand. 
Trust in forensic institutes is a key factor that will impact the 
wider acceptance of forensic imaging.

Forensic imaging has yet to acquire a legal status in Israel 
and its findings cannot  yet be presented in court as a substitute 
(or in conjunction) with autopsy reports. Thus, there is a need 
to encourage documentation of more cases that can lead to 
future legislation, which would pave the way for greater public 
acceptance of this methodology.
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Rituximab, a chimeric anti-CD20 antibody that efficiently 
depletes CD20-positive B cells, has been used in the last 
decade as off-label treatment for lupus nephritis. To date, 
data of more than 400 patients have been reported regarding 
the clinical effects of rituximab for lupus nephritis, including 
a randomized controlled LUNAR study population. Despite 
promising results from observational studies and registries, 
the LUNAR trial failed to achieve the primary endpoint. The 
lack of evidence from randomized controlled trials may explain 
why rituximab is not approved as treatment for lupus nephritis. 
However, as often occurs in rheumatic disease, the data from 
observational studies are powerful. Hickman et al. recently 
reported the findings of their study assessing the safety and 
efficacy of rituximab in 15 refractory SLE patients (mean age 38 
years, mean disease duration 8.5 years); all patients received at 
least one course of rituximab for systemic lupus erythematosus 
(SLE) refractory to corticosteroids and at least two cytotoxic 
agents. British Isles Lupus Assessment Group (BILAG) index, 
anti-DNA antibodies and complement levels were used to 
measure disease activity. The results of the study showed that 
repeated treatments until the fourth course appear safe and 

efficacious in providing many months of remission in previously 
severe refractory SLE. Globally, according to BILAG scores, there 
was improvement in steroid reduction, levels of complement 
and anti-DNA, and both clinical and serological outcome. 
Twelve patients responded by 6 months; 6 did not experience 
a major flare for > 1 year. Complete absence of disease activity 
(BILAG D/E) lasted for 5.5 months and 4.8 months after the first 
and second rituximab course, respectively. Notably, the mean 
6 month reduction in daily prednisolone was 10.4 mg/day and 
10.7 mg/day from baseline after the first and second course, 
respectively; moreover, patients with low C3/C4 normalized 
their C3 by 6 months and most patients with high anti-dsDNA 
normalized after rituximab courses. These data concur with 
previous results showing that repeated rituximab courses were 
safe and efficacious. The noteworthy finding of this study in 
the evaluation of steroid reduction was that repeated courses 
of rituximab improved disease control. Globally, safety profile 
was acceptable, with serious adverse events occurring only 
after more than four courses of rituximab.

Clin Rheumatol 2015; 34: 263-71 
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Örtqvist and co-authors examined the association between 
exposure to antibiotics in fetal and early life and asthma 
in childhood, with adjustment for confounding factors. A 
nationwide prospective population-based cohort study in 
Sweden, including a sibling control design, identified from 
national demographic and health registers 493,785 children 
born in 2006-2010; of these, 180,894 eligible for sibling 
analyses participated. Antibiotic exposure in fetal life was as- 
sociated with an increased risk of asthma in cohort analyses 
(hazard ratio 1.28, 95% confidence interval 1.25 to 1.32), but 
not in sibling analyses (0.99, 0.92–1.07). In cohort analyses, 
antibiotics used to treat respiratory infections in childhood were  

associated with a more pronounced increased risk of asthma 
(4.12, 3.78–4.50) than antibiotics used for urinary tract and skin 
infections (1.54, 1.24–1.92). In sibling analyses, the excess 
risks after exposure to antibiotics for respiratory infections 
decreased (2.36, 1.78–3.13) and disappeared for antibiotics 
for urinary tract and skin infections (0.85, 0.47–1.55). Previous 
positive associations between exposure to antibiotics in 
fetal and early life and subsequent childhood asthma could 
have been due to confounding by shared familial factors, in 
addition to confounding by respiratory infections. 

BmJ 2014; 349: g6979
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Tobacco smoking is a risk factor for numerous disorders, in- 
cluding cancers affecting organs outside the respiratory tract. 
Epidemiological data suggest that smoking is a greater risk 
factor for these cancers in males compared to females. This 
observation, together with the fact that males have a higher 
incidence of and mortality from most non-sex-specific cancers, 
remains unexplained. Loss of chromosome Y (LOY) in blood cells 
is associated with increased risk of no-hematological tumors. 
Dumanski et al. demonstrated that smoking is associated with 

LOY in blood cells in three independent cohorts [TwinGene: 
odds ratio (OR) 4.3, 95%CI 2.8–6.7; ULSAm: OR 2.4, 95%CI 1.6–
3.6; and PIVUS: OR 3.5, 95%CI 1.4–8.4] encompassing a total of 
6014 men. The data also suggest that smoking has a transient 
and dose-dependent mutagenic effect on LOY status. The 
finding that smoking induces LOY thus links a preventable risk 
factor with the most common acquired human mutation. 

Science 2014; DOI: 10.1126/science.1262092

Eitan Israeli

capsule

smoking is associated with mosaic loss of chromosome Y

“if you don’t read the newspaper you are uninformed, if you do read the newspaper  
you are misinformed”

mark Twain (1835-1910), American author and humorist. He wrote The Adventures of Tom Sawyer and its sequel, Adventures of 
Huckleberry Finn, the latter often called “the Great American Novel”
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patients in this series had negative preoperative imaging and 
were diagnosed during ureteroscopy for unilateral upper tract 
hematuria. The diagnosis was based solely on appearance of 
the lesion, without biopsy and pathological confirmation. The 
size of the lesions in this series was 2 mm to 1 cm, the authors 
reported there was no predilection to size or location, the mean 
age was 37.5 years, and there was no mention of the gender of 
the patients. While this report is interesting for the fact that these 
patients were managed with a kidney-preserving approach, the 
tumors in this series were small enough to be missed on cross-
sectional imaging and, therefore, did not pose a dilemma as to 
whether they are benign or malignant renal tumors.

We acknowledge the shortcomings of our report – its retro-
spective nature and small cohort size. Nonetheless, this is one 
of the largest series of renal hemangiomas reported to date, 
characterizing them both clinically and radiographically.

cOnclusiOns

Most renal hemangiomas cannot be distinguished from 
malignant renal tumors preoperatively. Clinical and radiolog-
ical features can raise the suspicion of a hemangioma in select 
cases and prompt a biopsy of the renal mass. Identification 
of such benign lesions and prevention of surgical resection 
could avoid an unnecessary operation and the associated 
adverse potential impact on renal function and overall health.
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Some HIV-infected individuals develop broadly neutralizing 
antibodies (bNAbs), whereas most develop antibodies that 
neutralize only a narrow range of viruses (nNAbs). bNAbs, 
but not nNAbs, protect animals from experimental infection 
and are likely a key component of an effective vaccine. 
nNAbs and bNAbs target the same regions of the viral 
envelope glycoprotein (Env), but for reasons that remain 
unclear only nNAbs are elicited by Env immunization. 
mcGuire et al. show that in contrast to germline-reverted 

(gl) bNAbs, glnNAbs recognized diverse recombinant Envs. 
moreover, owing to binding affinity differences, nNAb B cell 
progenitors had an advantage in becoming activated and 
internalizing Env compared with bNAb B cell progenitors. We 
then identified an Env modification strategy that minimized 
the activation of nNAb B cells targeting epitopes that overlap 
those of bNAbs. 

Science 2014; 346: 1380
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Dengue virus (DENV) causes pathologies ranging from the  
febrile illness dengue fever to the potentially lethal severe 
dengue disease. A major risk factor for developing severe 
dengue disease is the presence of sub-protective DENV-
reactive antibodies from a previous infection (or from an  
immune mother), which can induce Ab-dependent en- 
hancement of infection (ADE). However, infection in the 
presence of sub-protective anti-DENV antibodies does not 
always result in severe disease, suggesting that other factors 
influence disease severity. Zellweger et al. investigated how 
CD8(+) T cell responses influence the outcome of antibody-
mediated severe dengue disease. mice were primed with 

aluminum hydroxide-adjuvanted UV-inactivated DENV prior to 
challenge with DENV. Priming failed to induce robust CD8(+) 
T cell responses, and it induced non-neutralizing antibody 
responses that increased disease severity upon infection. 
Transfer of exogenous DENV-activated CD8(+) T cells into 
primed mice prior to infection prevented antibody-dependent 
enhancement and dramatically reduced viral load. These 
results suggest that in the presence of sub-protective anti-
DENV antibodies, efficient CD8(+) T cell responses reduce the 
risk of antibody-mediated severe dengue disease. 

J Immunol 2014; 193: 4117 
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Proper function of the endoplasmic reticulum (ER) and  
mitochondria is crucial for cellular homeostasis, and  
dysfunction at either site has been linked to pathophysi- 
ological states, including metabolic diseases. Although 
the ER and mitochondria play distinct cellular roles, these 
organelles also form physical interactions with each other 
at sites defined as mitochondria-associated ER membranes 
(mAms), which are essential for calcium, lipid and metabolite 
exchange. Arruda et al. show that in the liver, obesity leads to 
a marked reorganization of mAms resulting in mitochondrial 
calcium overload, compromised mitochondrial oxidative 
capacity and augmented oxidative stress. Experimental in- 

duction of ER-mitochondria interactions results in oxidative 
stress and impaired metabolic homeostasis, whereas down-
regulation of PACS-2 or IP3R1, proteins important for ER-
mitochondria tethering or calcium transport, respectively, im- 
proves mitochondrial oxidative capacity and glucose me- 
tabolism in obese animals. These findings establish excessive 
ER-mitochondrial coupling as an essential component of 
organelle dysfunction in obesity that may contribute to 
the development of metabolic pathologies such as insulin 
resistance and diabetes. 

Nature med 2014; 20: 1427
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Lee et al. investigated the evidence for a relationship between 
coffee or tea consumption and the development of RA by 
performing a meta-analysis of the published results. Five 
studies (three cohort and two case-control studies) including 
134,901 participants (1279 cases of RA and 133,622 non-cases) 
were considered. meta-analysis of the cohort studies revealed 
a trend of an association between total coffee intake and RA 
incidence (relative risk [RR] of the highest versus the lowest 
group = 4.148, 95% confidence interval [CI] = 0.792–21.73, 
P = 0.092). meta-analysis of case-control studies showed 
a significant association between total coffee intake and 
RA incidence (RR = 1.201, 95%CI = 1.058–1.361, P = 0.005). 
Combining the data of the cohort and case-control studies 
showed a significant association between total coffee intake 

and RA incidence (RR = 2.426, 95%CI = 1.060–5.554, P = 
0.036). meta-analysis stratified by seropositivity indicated 
a significant association between coffee consumption and 
seropositive RA risk (RR = 1.329, 95%CI = 1.162–1.522, P = 
3.5 × 10−5), but not seronegative RA risk (RR = 1.093, 95%CI 
= 0.884–1.350, P = 0.411). No association was found between 
tea intake and RA incidence (RR = 0.880, 95%CI = 0.624–
1.239, P = 0.463). This meta-analysis of 134,901 participants 
(most of the participants were controls) suggests that high 
coffee consumption is associated with an elevated risk of RA 
development. The association between coffee and RA was 
found in seropositive RA, but not in seronegative RA.
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“who overcomes by force hath overcome but half his foe”
John milton (1608-1674), English poet, polemicist, man of letters, and a civil servant for the Commonwealth of England under Oliver 

Cromwell. He wrote at a time of religious flux and political upheaval, and is best known for his epic poem Paradise Lost 
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In type 2 diabetes, hyperglycemia is present when an increased 
demand for insulin, typically due to insulin resistance, is not 
met as a result of progressive pancreatic beta cell dysfunction. 
This defect in beta cell activity is typically characterized by  
impaired insulin biosynthesis and secretion, usually ac- 
companied by oxidative and endoplasmic reticulum (ER) 
stress. Hasnain et al. demonstrated that multiple inflammatory 
cytokines elevated in diabetic pancreatic islets induce beta 
cell oxidative and ER stress, with interleukin-23 (IL-23), IL-24 
and IL-33 being the most potent. Conversely, the authors show 
that islet-endogenous and exogenous IL-22, by regulating 
oxidative stress pathways, suppresses oxidative and ER stress  

caused by cytokines or glucolipotoxicity in mouse and human 
beta cells. In obese mice, antibody neutralization of IL-23 
or IL-24 partially reduced beta cell ER stress and improved 
glucose tolerance, whereas IL-22 administration modulated 
oxidative stress regulatory genes in islets, suppressed ER 
stress and inflammation, promoted secretion of high quality 
efficacious insulin and fully restored glucose homeostasis 
followed by restitution of insulin sensitivity. Thus, therapeutic 
manipulation of immune regulators of beta cell stress reverses 
the hyperglycemia central to diabetes pathology. 

Nature med 2014; 29: 1417
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glycemic control in diabetes is restored by therapeutic manipulation of cytokines that regulate 
beta cell stress

The incidences of chronic inflammatory disorders have 
increased considerably over the past three decades. Recent  
shifts in dietary consumption may have contributed impor- 
tantly to this surge, but how dietary consumption modulates 
inflammatory disease is poorly defined. Pstpip2cmo mice, 
which express a homozygous Leu98Pro missense mutation 
in the Pombe Cdc15 homology family protein PSTPIP2 
(proline-serine-threonine phosphatase interacting protein 
2), spontaneously develop osteomyelitis that resembles 
chronic recurrent multifocal osteomyelitis in humans. Recent 
reports demonstrated a crucial role for interleukin-1β (IL-1β) in 
osteomyelitis, but deletion of the inflammasome components 
caspase-1 and NLRP3 failed to rescue Pstpip2cmo mice from 
inflammatory bone disease. Thus, the upstream mechanisms 
controlling IL-1β production in Pstpip2cmo mice remain to be 
identified. In addition, the environmental factors driving IL-1β-
dependent inflammatory bone erosion are unknown. Lukens 
et al. have shown that the intestinal microbiota of diseased 
Pstpip2cmo mice was characterized by an outgrowth of 

Prevotella. Notably, Pstpip2cmo mice that were fed a diet rich in 
fat and cholesterol maintained a normal body weight, but were 
markedly protected against inflammatory bone disease and 
bone erosion. Diet-induced protection against osteomyelitis 
was accompanied by marked reductions in intestinal Prevotella 
levels and significantly reduced pro-IL-1β expression in distant 
neutrophils. Furthermore, pro-IL-1β expression was also 
decreased in Pstpip2cmo mice treated with antibiotics, and in 
wild-type mice that were kept under germ-free conditions. The 
authors further demonstrate that combined deletion of caspases 
1 and 8 was required for protection against IL-1β-dependent 
inflammatory bone disease, whereas the deletion of either 
caspase alone or of elastase or neutrophil proteinase 3 failed 
to prevent inflammatory disease. Collectively, this work reveals 
diet-associated changes in the intestinal microbiome as a crucial 
factor regulating inflammasome- and caspase-8-mediated 
maturation of IL-1β and osteomyelitis in Pstpip2cmo mice. 

Nature 2014: 516: 246
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with high probability, the major criteria 
being age under 40, duration of symptoms 
(headache, backache, fever) for more than 
one month, and minor criteria compris-
ing involvement of mid-common carotid 
artery, involvement of abdominal aorta, 
and elevated ESR. We believe that the ACR 
1990 criteria should be reconsidered to 
include newly developed imaging modali-
ties (CTA, MRA, Doppler sonography and 
PET) in order to allow diagnosis of TA in 
the early stage of the disease before devel-
opment of arterial structural damage. Early 
diagnosed disease could be controlled with 

the standard therapies, and irreversible 
complications prevented [5]. 

This case report highlights the impor-
tance of modern-day imaging in the diag-
nosis of TA. Using the latest technology, 
we established the diagnosis of TA one 
month after the appearance of initial clini-
cal symptoms. To our knowledge, it is the 
first reported case of TA diagnosis at such 
an early phase of the disease. 
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Hereditary mixed polyposis syndrome (HmPS) is characterized 
by the development of mixed-morphology colorectal tumors 
and is caused by a 40 kb genetic duplication that results in 
aberrant epithelial expression of the gene encoding mesen- 
chymal bone morphogenetic protein antagonist,GREm1. 
Davis et al. used HmPS tissue and a mouse model of the 
disease to show that epithelial GREm1 disrupts homeostatic 
intestinal morphogen gradients, altering cell fate that is 
normally determined by position along the vertical epithelial 
axis. This promotes the persistence and/or reacquisition of 
stem cell properties in Lgr5-negative progenitor cells that  

have exited the stem cell niche. These cells form ectopic crypts, 
proliferate, accumulate somatic mutations and can initiate 
intestinal neoplasia, indicating that the crypt base stem cell is 
not the sole cell of origin of colorectal cancer. Furthermore, the 
authors show that epithelial expression of GREm1 also occurs 
in traditional serrated adenomas, sporadic premalignant 
lesions with a hitherto unknown pathogenesis, and these 
lesions can be considered the sporadic equivalents of HmPS 
polyps. 
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aberrant epithelial grem1 expression initiates colonic tumorigenesis from cells outside the stem 
cell niche

“in my many years i have come to a conclusion that one useless man is a shame, two is a law firm 
and three or more is a government”

John Adams (1735-1826), second president of the United States, American Founding Father, statesman,  
diplomat, and leading advocate of American independence from Great Britain

Genetically modified organisms (GmOs) are increasingly deployed 
at large scales and in open environments. Genetic biocontainment 
strategies are needed to prevent unintended proliferation of 
GmOs in natural ecosystems. Existing biocontainment methods 
are insufficient because they impose evolutionary pressure on 
the organism to eject the safeguard by spontaneous mutagenesis 
or horizontal gene transfer, or because they can be circumvented 
by environmentally available compounds. mandell and team 
computationally redesigned essential enzymes in the first 
organism possessing an altered genetic code (Escherichia coli  

strain C321.ΔA) to confer metabolic dependence on non-standard  
amino acids for survival. The resulting GmOs could not meta- 
bolically bypass their biocontainment mechanisms using known 
environmental compounds, and exhibited unprecedented 
resistance to evolutionary escape through mutagenesis and 
horizontal gene transfer. This work provides a foundation for safer 
GmOs that are isolated from natural ecosystems by a reliance on 
synthetic metabolites. 

Nature 2015; 518: 55
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without routinely detectable specific IgE) 
FPIES due to shellfish (oyster) ingestion in 
childhood.

In our patient the latency of symptoms 
after the ingestion was variable: 4 hours 
during the first episode, 30 minutes dur-
ing the second one, and 3 hours during the 
OFC. This is not easily explained, except 
as a variable reactivity on different occa-
sions. The hypothesis that the ingestion 
of a greater quantity of food (not only 
oysters) slows gastric absorption and thus 
the onset of symptoms, as occurred in 
the first episode, cannot be applied to the 
third episode, induced by OFC. 

It is interesting that almost always, and 
in contrast to IgE-mediated food allergy, 

patients with FPIES do not exhibit adverse 
reactions to other foods that are potentially 
cross-reactive. In fact, in our case the girl 
can eat other molluscs and crustaceans 
without any adverse reaction. A similar 
situation was described by Fernandez et al. 
[2] and Hayashi et al. [3] regarding their 
patients.

In conclusion, our case, like that of 
Hayashi et al. [3], shows that shellfish, both 
raw and cooked, can cause FPIES, both in 
the typical and the atypical form, even in 
children. We propose that a registry of cases 
with FPIES be established, since a collection 
of a large number of cases may help explain 
many aspects of this still unresolved allergic 
disease.
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Epilepsy is one of the most common and intractable brain 
disorders. mutations in the human gene LGI1, encoding 
a neuronal secreted protein, cause autosomal dominant 
lateral temporal lobe epilepsy (ADLTE). However, the 
pathogenic mechanisms of LGI1 mutations remain unclear. 
Yokoi et al. classified 22 reported LGI1 missense mutations 
as either secretion defective or secretion competent, 
generated and analyzed two mouse models of ADLTE en- 
coding mutant proteins representative of the two groups. 
The secretion-defective LGI1E383A protein was recognized by 
the ER quality-control machinery and prematurely degraded, 
whereas the secretable LGI1S473L protein abnormally dimer- 

ized and was selectively defective in binding to one of its  
receptors, ADAm22. Both mutations caused a loss of func- 
tion, compromising intracellular trafficking or ligand activity 
of LGI1 and converging on reduced synaptic LGI1-ADAm22 
interaction. A chemical corrector, 4-phenylbutyrate (4PBA), 
restored LGI1E383A folding and binding to ADAm22 and 
ameliorated the increased seizure susceptibility of the 
LGI1E383A model mice. This study establishes LGI1-related 
epilepsy as a conformational disease and suggests new ther- 
apeutic options for human epilepsy. 
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chemical corrector treatment ameliorates increased seizure susceptibility in a mouse model of 
familial epilepsy

Pluripotency is defined by the ability of a cell to differentiate to 
the derivatives of all the three embryonic germ layers: ectoderm, 
mesoderm and endoderm. Pluripotent cells can be captured via 
the archetypal derivation of embryonic stem cells or via somatic 
cell reprogramming. Somatic cells are induced to acquire a 
pluripotent stem cell (iPSC) state through the forced expression 
of key transcription factors, and in the mouse these cells can 
fulfil the strictest of all developmental assays for pluripotent 
cells by generating completely iPSC-derived embryos and mice. 
However, it is not known whether there are additional classes 
of pluripotent cells, or what the spectrum of reprogrammed 

phenotypes encompasses. Tonge et al. explored alternative 
outcomes of somatic reprogramming by fully characterizing 
reprogrammed cells independent of preconceived definitions 
of iPSC states. They demonstrated that by maintaining elevated 
reprogramming factor expression levels, mouse embryonic 
fibroblasts go through unique epigenetic modifications to 
arrive at a stable, Nanog-positive, alternative pluripotent state. 
In doing so, they prove that the pluripotent spectrum can 
encompass multiple, unique cell states. 
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Candida peritonitis is a rare compli-
cation in cirrhotic patients. The defini-
tion of an infection versus colonization 
and its clinical significance and need for 
appropriate treatment is under debate. 
After reviewing the literature, we believe 
that primary fungal peritonitis is under-
diagnosed. We suggest that for patients 
at high risk for fungal peritonitis (pro-
longed antibiotic therapy, recent hos-
pitalization, and no improvement with 
empiric antibiotic therapy) [5], fungal 
cultures from ascitic fluid should be 
sent for analysis, regardless of neutro-
phil count. Empiric antifungal therapy 
should be considered in selected severely 
ill patients.

This condition is rare and the diagnosis 
is difficult to ascertain, but our case raises 
the possibility that positive fungal cultures 
from ascitic fluid in cirrhotic patients are 
an indication for infection and not sim-
ply harmless colonization, and should be 
treated appropriately. It seems, however, that 
regardless of treatment, Candida peritonitis 
is associated with a poor prognosis in cir-
rhotic patients. Therefore, larger scale stud-
ies are needed to determine both diagnostic 
and treatment guidelines for this condition.
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multiple studies have implicated a role of maternal auto- 
antibodies reactive against fetal brain proteins specific to 
autism in the etiology of autism spectrum disorders (ASD). 
In the current study, we examined the impact of brain-
reactive maternal autoantibodies of mothers of children with 
autism (mAU) on offspring behavior in mice compared to 
offspring exposed to non-reactive immunoglobulin G (IgG) of 
mothers of typically developing children (mTD). Embryonic 
offspring were exposed to a single intraventricular injection 
of mAU or mTD IgG on embryonic day 14. Offspring were 
allowed to mature to adulthood and were subsequently 
tested for sociability and stereotypic behaviors using a 

three-chambered social approach task, marble-burying 
task, and assessment of spontaneous grooming behaviors 
in response to a novel environment. Results indicate that 
mAU offspring display autistic-like stereotypical behavior in 
both marble burying and spontaneous grooming behaviors. 
Additionally, small alterations in social approach behavior 
were also observed in mAU offspring compared to mTD 
offspring. This report demonstrates for the first time the 
effects of a single, low dose intraventricular exposure of IgG 
derived from individual mAU samples on offspring behavior.

Behav Brain Res 2014; 266: 46
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embryonic intraventricular exposure to autism-specific maternal autoantibodies produces 
alterations in autistic-like stereotypical behaviors in offspring mice

Paracrine-acting proteins are emerging as a central mecha- 
nism by which bone marrow cell-based therapies improve 
tissue repair and heart function after myocardial infarction 
(mI). Korf-Klingebiel et al. carried out a bioinformatic 
secretome analysis in bone marrow cells from patients with 
acute mI to identify novel secreted proteins with therapeutic 
potential. Functional screens revealed a secreted protein 
encoded by an open reading frame on chromosome 19 
(C19orf10) that promotes cardiac myocyte survival and 
angiogenesis. The authors show that bone marrow-derived  
monocytes and macrophages produce this protein endo- 

genously to protect and repair the heart after mI, and they 
named it myeloid-derived growth factor (mYDGF). Whereas 
mydgf-deficient mice develop larger infarct scars and more 
severe contractile dysfunction compared to wild-type mice, 
treatment with recombinant mydgf reduces scar size and 
contractile dysfunction after mI. This study is the first to 
assign a biological function to mYDGF, and it may serve as a 
prototypical example for the development of protein-based 
therapies for ischemic tissue repair. 

Nature med 2015; 21: 140
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due to arteriosclerosis, fibromuscular 
dysplasia, or similar causes. 

Renal artery involvement occurs in over 
50% of cases [2,3] and can lead to renal 
failure and/or renovascular hyperten-
sion which is often resistant to medical 
therapy. Treatment is based on steroids 
and the effects are usually dramatic. 
However, the appropriate dose and dura-
tion of steroid treatment have not been 
established since no controlled clinical 
trials have yet been reported. In addition, 
it is unknown whether steroid therapy 
alters the outcome of the disease. Oral 

weekly methotrexate added to glucocor-
ticoids induces remission in the majority 
of patients with glucocorticoid-resistant 
or relapsing Takayasu’s arteritis [4]. 
Irreversible, symptomatic steno-occlu-
sive vascular lesions are treated with 
reconstructive vascular surgery, whose 
long-term outcome seems to be better in 
children [5].
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Iron sequestration provides an innate defense, termed 
nutritional immunity, leading pathogens to scavenge iron 
from hosts. Although the molecular basis of this battle for 
iron is established, its potential as a force for evolution 
at host-pathogen interfaces is unknown. Barber & Elde 
have shown that the iron transport protein transferrin is 
engaged in ancient and ongoing evolutionary conflicts with 
TbpA, a transferrin surface receptor from bacteria. Single 
substitutions in transferrin at rapidly evolving sites reverse 

TbpA binding, providing a mechanism to counteract bacterial 
iron piracy among great apes. Furthermore, the C2 transferrin 
polymorphism in humans evades TbpA variants from 
Haemophilus influenzae, revealing a functional basis for 
standing genetic variation. These findings identify a central 
role for nutritional immunity in the persistent evolutionary 
conflicts between primates and bacterial pathogens. 
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escape from bacterial iron piracy through rapid evolution of transferrin

Genetically modified organisms (GmOs) are increasingly deployed 
at large scales and in open environments. Genetic biocontainment 
strategies are needed to prevent unintended proliferation of 
GmOs in natural ecosystems. Existing biocontainment methods 
are insufficient because they impose evolutionary pressure on 
the organism to eject the safeguard by spontaneous mutagenesis 
or horizontal gene transfer, or because they can be circumvented 
by environmentally available compounds. mandell and team 
computationally redesigned essential enzymes in the first 
organism possessing an altered genetic code (Escherichia coli  

strain C321.ΔA) to confer metabolic dependence on non-standard  
amino acids for survival. The resulting GmOs could not meta- 
bolically bypass their biocontainment mechanisms using known 
environmental compounds, and exhibited unprecedented 
resistance to evolutionary escape through mutagenesis and 
horizontal gene transfer. This work provides a foundation for 
safer GmOs that are isolated from natural ecosystems by a 
reliance on synthetic metabolites. 

Nature 2015; 518: 55
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Biocontainment of genetically modified organisms by synthetic protein design

“He who listens to truth is not less than he who utters truth”
Kahlil Gibran (1883-1931), Lebanese poet and artist. He is chiefly known in the English-speaking world for his 1923 book The Prophet, 

an early example of inspirational fiction including a series of philosophical essays written in poetic English prose 

“activism is the rent i pay for living on the planet”
Alice Walker (born 1944),  American author and activist. She wrote the critically acclaimed novel The Color Purple (1982) for  

which she won the National Book Award and the Pulitzer Prize for Fiction 




