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A common key regulator of oncogenic signaling pathways in 
multiple tumor types is the unique isomerase Pin1. However, 
available Pin1 inhibitors lack the required specificity 
and potency for inhibiting Pin1 function in vivo. By using 
mechanism-based screening, Wei et al. find that all-trans 
retinoic acid (ATRA) – a therapy for acute promyelocytic 
leukemia (APL) that is considered the first example of targeted 
therapy in cancer, but whose drug target remains elusive 
– inhibits and degrades active Pin1 selectively in cancer
cells by directly binding to the substrate phosphate- and
proline-binding pockets in the Pin1 active site. ATRA-induced

Pin1 ablation degrades the protein encoded by the fusion 
oncogene PML–RARA and treats APL in APL cell and animal 
models as well as in human patients. ATRA-induced Pin1 
ablation also potently inhibits triple-negative breast cancer 
cell growth in human cells and in animal models by acting 
on many Pin1 substrate oncogenes and tumor suppressors. 
Thus, ATRA simultaneously blocks multiple Pin1-regulated 
cancer-driving pathways, an attractive property for treating 
aggressive and drug-resistant tumors. 
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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 visuo- 
motor 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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The accumulation of α-synuclein aggregates occurs in certain 
neurodegenerative disorders, including Parkinson’s disease. 
Daniele and co-scientists found that α-synuclein aggregates 
activated the receptor complex TLR1/2 on primary mouse 
microglia, leading to the production of pro-inflammatory 
cytokines. TLR1/2 antagonists, including a drug approved 

for treating hypertension, prevented the activation of 
microglia and cytokine secretion in response to aggregated 
α-synuclein. Thus, repurposing of drugs that also inhibit 
TLR1/2 may be beneficial for patients with synucleinopathies. 

Sci Signal 2015; 8: ra45
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risking their own lives: the motivation for such exposure is 
far from obvious when caring for civilian casualties from a 
foreign and hostile country. 

The threat to the personal safety of the Syrian casualties 
upon their return home also needed to be taken into account 
because of the risk of their being identified as having received 
care from Israelis. Towards this end, hospital discharge letters 
are written in Arabic and special care is taken to remove all 
Israeli identifying markers, including Hebrew lettering on 
imaging studies, to allow for continuity of care. Several months’ 
supply of medications and dressings are provided upon dis-
charge so that local health providers and family members can 
continue with tasks such as changing wound dressings. Some 
patients have already returned to the Israeli border at a later 
date to complete necessary medical follow-up, which is cur-
rently unavailable within Syria. A few remain hospitalized for 
extended periods for the same reason.

The burden placed on regional civilian hospitals in northern 
Israel by the increasing numbers of Syrian patients continues 
to pose a substantial national challenge. This is especially true 
for specialty capabilities, such as neurosurgical and pediatric 
intensive care beds, where resources are already scarce. The uti-
lization of already limited national resources for the benefit of 
citizens of a declared enemy country affects morale and raises 
questions of professional ethics. Our strategy, as approved by 
the Israeli government, was to provide the best care possible.

Above all, trust between physicians and patients that could 
be difficult to achieve even under the best of circumstances is 
especially elusive when dealing with opposite sides of a hos-
tile border such as the heavily fortified, mined Israeli Syrian 
border. The increasing numbers of Syrian casualties choosing 
to reach the Israeli border seeking assistance, as well as the 

patients returning to receive follow-up medical care is testi-
mony that trust can be established and maintained between 
the Syrian patients and the Israeli medical care providers. 

As long as the civil war in Syria continues to rage on and 
cause injuries, Israeli medical teams will continue to admin-
ister care to those in need, guided by the IDF-MC mandate 
to provide the best medical care possible and to do so uncon-
ditionally. We would like to believe in a better future – when 
humanitarianism trumps hostility between two warring 
nations.
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Attachment proteins from the surface of eukaryotic cells, 
bacteria and viruses are critical receptors in cell adhesion 
or signaling and are primary targets for the development of 
vaccines and therapeutic antibodies. It is proposed that the 
ligand-binding pocket in receptor proteins can shift between 
inactive and active conformations with weak and strong 
ligand-binding capability, respectively. Using monoclonal 
antibodies against a vaccine target protein, fimbrial adhesin 
FimH of uropathogenic Escherichia coli, Kisiela et al. demon- 
strate that unusually strong receptor inhibition can be 
achieved by an antibody that binds within the binding 
pocket and displaces the ligand in a non-competitive way. 
The non-competitive antibody binds to a loop that interacts 

with the ligand in the active conformation of the pocket but 
is shifted away from ligand in the inactive conformation. The 
authors refer to this as a parasteric inhibition, where the 
inhibitor binds adjacent to the ligand in the binding pocket. 
They showed that the receptor-blocking mechanism of 
parasteric antibody differs from that of orthosteric inhibition 
where the inhibitor replaces the ligand, or allosteric 
inhibition where the inhibitor binds at a site distant from 
the ligand, and is very potent in blocking bacterial adhesion, 
dissolving surface-adherent biofilms and protecting mice 
from urinary bladder infection. 

PLoS Path 2015; DOI: 10.1371/journal.ppat.1004857
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Crypt stem cells represent the cells of origin for intestinal 
neoplasia. Both mouse and human intestinal stem cells can 
be cultured in medium containing the stem-cell-niche factors 
WNT, R-spondin, epidermal growth factor (EGF) and noggin 
over long time periods as epithelial organoids that remain 
genetically and phenotypically stable. Drost et al. utilized 
CRISPR/Cas9 technology for targeted gene modification of 
four of the most commonly mutated colorectal cancer genes 
– APC, P53 (also known as TP53), KRAS and SMAD4 – in 
cultured human intestinal stem cells. Mutant organoids can 

be selected by removing individual growth factors from the 
culture medium. Quadruple mutants grow independently 
of all stem-cell-niche factors and tolerate the presence of 
the P53 stabilizer nutlin-3. Upon xenotransplantation into 
mice, quadruple mutants grow as tumors with features of 
invasive carcinoma. Finally, combined loss of APC and P53 
is sufficient for the appearance of extensive aneuploidy, a 
hallmark of tumor progression. 

Nature 2015; 521: 43
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Melanomas with certain mutations often respond drama- 
tically to drugs inhibiting a protein kinase called BRAF. 
This is because BRAF is part of a signaling pathway that, 
when mutationally activated, drives melanoma growth. 
Unfortunately, the response is often short-lived because 
tumor cells develop resistance to the drugs. Hirata et al. 
made the surprising observation that melanoma cells do not 
acquire resistance to BRAF inhibition on their own but rather 

receive help from neighboring fibroblasts. BRAF inhibitors 
cause fibroblasts to remodel the extracellular matrix. Signals 
from the remodeled matrix then reactivate the growth 
signaling pathway in the melanoma cells. Thus, the tumor 
microenvironment can provide a safe haven for tumor cells 
that allows them to tolerate certain drugs. 
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Limitations

The main limitation of this study was the small number of cases 
reported. A nation-wide study would enable a better assessment 
of the clinical and epidemiologic profile of TB during preg-
nancy in Israel, and of infection control practices. The fact that 
we relied on the ‘Childbirth registry’ implies the exclusion of 
pregnant women with abortions or stillbirths as well as women 
who moved out of the Northern District while pregnant or gave 
birth in a foreign country. Therefore, denominators based on 
the number of live births may not accurately determine TB 
rates. However, we tried to minimize the magnitude of this 
limitation by examining the patient registries in each TB clinic.

Conclusions

TB among pregnant women in Israel’s Northern Health 
District was associated with many risk factors causing infection 
and eventual active disease. The diagnosis of TB in pregnant 
women is often delayed, and the methods used to investigate 
the newborn for TB infection at the time of delivery are incon-
sistent and often inadequate. Physicians should be aware of 
the possibility of active TB among pregnant women with risk 
factors and of the need to rule out TB infection of the newborn 
at delivery.
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Pancreatic beta cell death is a hallmark of type 1 (T1D) and type 
2 (T2D) diabetes, but the molecular mechanisms underlying this 
aspect of diabetic pathology are poorly understood. Belgardt 
et al. report that expression of the microRNA (miR)-200 family 
is strongly induced in islets of diabetic mice and that beta 
cell-specific overexpression of miR-200 in mice is sufficient to 
induce beta cell apoptosis and lethal T2D. Conversely, mir-200 
ablation in mice reduces beta cell apoptosis and ameliorates 
T2D. The authors show that miR-200 negatively regulates 
a conserved anti-apoptotic and stress-resistance network 
that includes the essential beta cell chaperone Dnajc3 (also 

known as p58IPK) and the caspase inhibitor Xiap. They also 
observed that mir-200 dosage positively controls activation 
of the tumor suppressor Trp53 and thereby creates a pro-
apoptotic gene expression signature found in islets of diabetic 
mice. Consequently, miR-200-induced T2D is suppressed by 
interfering with the signaling of Trp53 and Bax, a pro-apoptotic 
member of the B cell lymphoma 2 protein family. These results 
reveal a crucial role for the miR-200 family in beta cell survival 
and the pathophysiology of diabetes. 
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The successful treatment of intraabdominal infection requires 
a combination of anatomical source control and antibiotics. 
The appropriate duration of antimicrobial therapy remains 
unclear. Sawyer et al. randomly assigned 518 patients with 
complicated intraabdominal infection and adequate source 
control to receive antibiotics until 2 days after the resolution 
of fever, leukocytosis, and ileus, with a maximum of 10 days 
of therapy (control group), or to receive a fixed course of 
antibiotics (experimental group) for 4 ± 1 calendar days. The 
primary outcome was a composite of surgical site infection, 
recurrent intraabdominal infection, or death within 30 days 
after the index source-control procedure, according to 
treatment group. Secondary outcomes included the duration 

of therapy and rates of subsequent infections. Surgical 
site infection, recurrent intraabdominal infection, or death 
occurred in 56 of 257 patients in the experimental group 
(21.8%), as compared to 58 of 260 patients in the control 
group (22.3%). The median duration of antibiotic therapy was 
4.0 days (interquartile range 4.0 –5.0) in the experimental 
group, as compared with 8.0 days (interquartile range 5.0–
10.0) in the control group (absolute difference -4.0 days). 
No significant between-group differences were found in the 
individual rates of the components of the primary outcome or 
in other secondary outcomes. 

N Engl J Med 2015; 372: 1996
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Emerging evidence links inflammation and immune com- 
petence to cancer progression and outcome. Few studies 
addressing cancer survival in the context of rheumatoid arthritis 
(RA) have reported reduced survival without accounting for 
the underlying mortality risk in RA. Whether this increased 
mortality is a cancer-specific phenomenon, an effect of the 
decreased lifespan in RA, or a combination of both remains 
unknown. Using Swedish register data (2001–2009), Simard et 
al. performed a cohort study of individuals with RA (N=34,930), 
matched to general population comparators (N=169,740), 
incident cancers (N=12,676) and deaths (N=14,291). Using 
stratified Cox models, the authors estimated the hazard 
ratio (HR) of death associated with RA in the presence and 

absence of cancer, by stage and time since cancer diagnosis, 
for all cancers and specific sites. In the absence of cancer, RA 
was associated with a doubled mortality rate (HR 2.1, 95% CI 
2.0–2.2). In the presence of cancer, the relative effect of RA 
on mortality was varied by stage. For cancer (tumor, node, 
metastases) stages I and II at diagnosis, the relative effect of 
RA on mortality was the same as in the absence of cancer. For 
cancers diagnosed at advanced stages with absolute higher 
mortality, the effect decreased (HR 1.2, 95% CI 1.1–1.3). These 
associations remained across time since cancer diagnosis and 
were reasonably similar across cancer sites. 
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“To delight in war is a merit in the soldier, a dangerous quality in the captain, and a positive 
crime in the statesman”

George Santayana (1863-1952), Spanish American philosopher, essayist, poet, and novelist
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Activation of the Hippo signaling pathway prevents 
organ overgrowth. The pathway inhibits the activity of the 
transcriptional coactivator Yap, which is important during 
development. However, this same activity limits the ability of 
some organs to regenerate after injury. Morikawa et al. found 
that Yap target genes not only included cell cycle genes but 
also genes encoding cytoskeletal remodeling proteins or 

proteins that link the cytoskeleton to the extracellular matrix. 
Cardiomyocytes from Hippo signaling-deficient mice formed 
cellular protrusions typical of migrating cells and more readily 
moved toward scar sites after cardiac injury. Thus, inhibiting 
the Hippo pathway could help with heart regeneration.

Sci Signal 2015; 8: ra41 
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Inhibiting Hippo to mend broken hearts

Tuberculosis treatments typically take 6 months to complete. 
Although the success rate is high for full treatment, many 
patients do not complete the treatment course. Attempts 
to develop drugs with shorter treatment times have not 
been successful. Barry highlights the role that recent 
imaging advances can play in assessing the success of 
drug candidates. For example, serial computed tomography 

imaging can be used to map the lung at millimeter resolution 
and monitor changes in particular lung regions in response 
to treatment. This and other imaging methods have the 
potential to improve the quality of clinical trials by defining 
quantitative target outcomes. 

Science 2015; 348: 633
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Lung imaging for better TB treatments

“Compassion is not weakness and concern for the unfortunate is not socialism”
Hubert Humphrey (1911-1978), U.S. Vice President 
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nor can possible selection bias of patients. We tried to overcome 
this limitation by utilizing a propensity matching scheme that 
balanced all well-known confounders. Despite the fact that data 
were collected from a registry, this study is a historical prospec-
tive study, i.e., outcome data were collected only following expo-
sure (following PCI). In addition, we report only a single center’s 
experience; however, this is a large primary and tertiary center 
with homogeneity of policy, practices and standards. We did 
not have direct information on peri-procedural overt bleeding 
and vascular complications, although we did have information 
regarding changes in the concentration of Hb during the first 
post-procedural month (as an indirect indicator for bleeding).

We did not have information on the effect of the route 
of PCI on the length of procedures, and its effects on fluo-
roscopy time. Nevertheless, we did note that TRI was not 
associated with worse renal function (an indirect indicator 
for the lack of significant difference in the volume of contrast 
required for the procedure). 

Despite all these limitations, our data are important in 
that they reflect the outcome of a real-world population (all 
patients who underwent PCI were included), and a real-
world experience which is different from that selected in 
randomized controlled trials and thus data can be reflected 
on the general population.

Conclusions

When analyzed from a real-world, unselected patient popula-
tion, the route of PCI did not affect clinical outcome. Different 
routes of access were associated with similar outcomes. TRI is 
associated with shorter duration of hospitalization.
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Malaria has exerted a strong selective force on the human 
genome. However, efforts to identify host susceptibility 
factors have been hindered by the absence of a nucleus 
in red blood cells. Egan et al. developed an approach 
involving blood stem cells to discover host factors critical 

for Plasmodium falciparum infection of red blood cells. The 
authors identified an essential host receptor for parasite 
invasion that could provide a target for malaria therapeutics. 
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Resistance to cancer therapies presents a significant clinical 
challenge. Recent studies have revealed intratumoral hetero- 
geneity as a source of therapeutic resistance. However, it 
is unclear whether resistance is driven predominantly by 
preexisting or de novo alterations, in part because of the 
resolution limits of next-generation sequencing. To address 
this, Bhang et al. developed a high complexity barcode library, 
ClonTracer, which enables the high resolution tracking of more 
than 1 million cancer cells under drug treatment. In two clinically 
relevant models, ClonTracer studies showed that the majority of 
resistant clones were part of small, preexisting subpopulations 

that selectively escaped under therapeutic challenge. Moreover, 
the ClonTracer approach enabled quantitative assessment 
of the ability of combination treatments to suppress resistant 
clones. These findings suggest that resistant clones are present 
before treatment, which would make up-front therapeutic 
combinations that target non-overlapping resistance a preferred 
approach. Thus, ClonTracer barcoding may be a valuable tool 
for optimizing therapeutic regimens with the goal of curative 
combination therapies for cancer. 

Nature Med 2014; 21: 440
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The MK2i peptide is now in clinical trials aimed at halting 
inflammation and fibrosis after vein grafting. However, 
low bioavailability and rapid degradation have slowed 
MK2i’s clinical translation. Evans et al. formulated the 
MK2i peptide in electrostatically complexed nanoparticles. 
The resulting MK2i-nanopolyplexes entered both vascular 
smooth muscle and endothelial cells in human veins. Their 
delivery reduced pro-inflammatory cytokine levels, vascular 

smooth muscle cell migration, and neointima formation 
(i.e., vessel thickening). In rabbit vein grafts, treatment 
with MK2i-nanopolyplexes, but not free MK2i, prevented 
intimal hyperplasia for 1 month after transplant. Thus, 
nanopolyplexes might improve the utility of vein grafts in the 
longer term. 

Sci Transl Med 2015; 7: 291ra95
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Nanoformulation keeps vein grafts healthy

Reactivation of telomerase reverse transcriptase (TERT) ex- 
pression enables cells to overcome replicative senescence and 
escape apoptosis, which are fundamental steps in the initiation 
of human cancer. Multiple cancer types, including up to 83% of 
glioblastomas (GBMs), harbor highly recurrent TERT promoter 
mutations of unknown function but specific to two nucleotide 
positions. Bell et al. identified the functional consequence of 
these mutations in GBMs to be recruitment of the multimeric 
GA-binding protein (GABP) transcription factor specifically to 

the mutant promoter. Allelic recruitment of GABP is consistently 
observed across four cancer types, highlighting a shared mecha- 
nism underlying TERT reactivation. Tandem flanking native 
E26 transformation-specific motifs critically cooperate with 
these mutations to activate TERT, probably by facilitating GABP 
heterotetramer binding. GABP thus directly links TERT promoter 
mutations to aberrant expression in multiple cancers. 

Science 2015; 348: 1036
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The increasing threat of pathogen resistance to antibiotics 
requires the development of novel antimicrobial strategies. 
Yosef et al. present a proof of concept for a genetic 
strategy that aims to sensitize bacteria to antibiotics and 
selectively kill antibiotic-resistant bacteria. The author used 
temperate phages to deliver a functional clustered regularly 
interspaced short palindromic repeats (CRISPR)–CRISPR-
associated (Cas) system into the genome of antibiotic-
resistant bacteria. The delivered CRISPR-Cas system 
destroys both antibiotic resistance-conferring plasmids 

and genetically modified lytic phages. This linkage between 
antibiotic sensitization and protection from lytic phages 
is a key feature of the strategy. It allows programming of 
lytic phages to kill only antibiotic-resistant bacteria while 
protecting antibiotic-sensitized bacteria. Phages designed 
according to this strategy may be used on hospital surfaces 
and hand sanitizers to facilitate replacement of antibiotic-
resistant pathogens with sensitive ones. 

Proc Natl Assoc Sci USA 2015; doi: 10.1073/pnas.1500107112
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Temperate and lytic bacteriophages programmed to sensitize and kill antibiotic-resistant bacteria

Childhood acute lymphoblastic leukemia (ALL) can often be 
traced to a preleukemic clone carrying a prenatal genetic 
lesion. Postnatally acquired mutations then drive clonal 
evolution toward overt leukemia. The enzymes RAG1-RAG2 
and AID, which diversify immunoglobulin-encoding genes, are 
strictly segregated in developing cells during B lymphopoiesis 
and peripheral mature B cells, respectively. Swaminathan 
et al. identified small pre-BII cells as a natural subset with 
increased genetic vulnerability owing to concurrent activation 
of these enzymes. Consistent with epidemiological findings 
on childhood ALL etiology, susceptibility to genetic lesions 
during B lymphopoiesis at the transition from the large pre-

BII cell stage to the small pre-BII cell stage was exacerbated 
by abnormal cytokine signaling and repetitive inflammatory 
stimuli. The authors demonstrated that AID and RAG1-RAG2 
drove leukemic clonal evolution with repeated exposure 
to inflammatory stimuli, paralleling chronic infections 
in childhood. The authors also suggest that early age 
vaccinations against infectious diseases mitigate this path to 
malignancy driven by these enzymes, and as an example they 
mention HinfB vaccination which reduced ALL in 5–7 year old 
children by 20%. 

Nature Immunol 2015: doi:10.1038/ni.3160 
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non-union or femoral head avascular 
necrosis and had therefore undergone a 
hip arthroplasty. All reoperations were per-
formed within the first year after fracture 
fixation; all these patients were in the 50–60 
year age group. Based on their findings, the 
authors concluded that internal fixation 
using fracture reduction and cannulated 
screw fixation is a successful treatment 
modality for displaced subcapital hip frac-
tures in patients under age 50. 

According to the literature, anatomic 
reduction and accurate implant placement 
seem to be the key to a successful outcome 
of intra-articular hip fractures in young 
adults. This can be achieved in most cases 
by cannulated screws or dynamic hip screw 
with the addition of a derotational screw. 
Most authors recommend that surgical 
intervention be performed as early as pos-
sible. Osteonecrosis of the femoral head and 
non-union are the two most common and 
challenging complications of such fractures, 
observed in about 15–30% in most series, 
and may be treated with hip subtrochanteric 
valgus osteotomy or by hip arthroplasty.
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Gene therapy is being used with increasing success to 
treat a growing group of diseases. Akbarpour et al. used a 
lentiviral vector to express insulin in liver cells of a mouse 
model of type 1 diabetes. The therapy induced regulatory T 
cells specific for insulin and halted immune cell infiltration 
into the pancreatic islets. Moreover, when gene therapy was 

combined with a single dose of monoclonal antibody to 
CD3, it stopped disease progression in diabetic mice. Thus, 
expressing an autoantigen in liver cells can induce antigen-
specific tolerance in autoimmune disease. 

Sci Transl Med 2015; 7: 289ra81
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A gene therapy approach for diabetes

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

Eitan Israeli

Capsule

Seeing stress signaling in living mice



384 

EDITORIALS IMAJ • VOL 17 • june 2015

tive, Bacillus Calmette-Guérin (BCG) vac-
cination should be considered and isoniazid 
chemoprophylaxis discontinued. Although 
mycobacterial infection in infants can lead 
to severe morbidity, a complete medical 
workup was performed in only one of the 
newborns in the report by Bishara’s group 
[5]. Earlier maternal diagnosis and better 
communication between neonatologists, 
obstetricians, public health professionals 
and TB specialists will surely improve new-
born care.  

The overall rate of TB in pregnant wo- 
men in developed countries is generally low. 
In the United Kingdom it was estimated 
that the national incidence of TB cases per 
100,000 maternities was 4.2 in 2008 [4] and 
12.8 for the period 1996–2008 [8]. An earlier 
publication from New York reported 18–29 
TB cases per 100,000 pregnancies [10]. 

Important operational issues emerge 
from the article by Bishara et al. [5], which 
need to be addressed by treating physi-
cians in low TB-burden countries. Two 
TB cases in northern Israel were contacts 
of a previously diagnosed TB case and two 

others were detected among migrants. 
Contacts of known TB patients are at risk 
of acquiring mycobacterial infection and 
they should be encouraged to complete 
the full course of prophylactic therapy. 
Migrants from high-prevalence countries 
are at risk for TB, as published elsewhere 
[7]. It is likely that there are more TB cases 
among pregnant women in Israel since the 
majority of migrants live in central Israel, 
in the metropolitan area of Tel Aviv. 

TB is a rare disease in Israel and, there-
fore, most physicians may not suspect this 
diagnosis in Israeli-born women. Yet, phy-
sicians should be aware that TB is a possi-
ble diagnosis in women who present typi-
cal symptoms. Identification of risk factors, 
such as origin in a high TB-prevalence 
country, contact with a recent active TB 
patient, and previous TB treatment may 
contribute to timely diagnosis.  
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In patients with multiple sclerosis (MS), damage to the 
nerve-insulating myelin sheath blocks the ability of neurons 
to conduct messages. Although the injury is thought to 
be caused by the body’s own immune system, myelin-
restricted immune cells exist in comparable numbers in 
MS patients and healthy controls. Cao and co-workers 
now report functional differences between myelin-reactive 

T cells from MS patients (which are pro-inflammatory) 
and those in healthy controls (which secrete more of the 
immunoregulatory cytokine interleukin-10). Thus, functional 
divergence in selected immune cells may contribute to 
disease development. 

Sci Transl Med 2015; 7: 287ra74
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Rethinking the role of reactive T cells

Genetic variants, detected in large genome-wide association 
studies (GWAS) of blood pressure regulation in humans, 
account for only about 1% of the variability observed 
between individuals. Thus, better understanding of complex 
regulatory networks is necessary to find causal events 
and potential therapeutic targets. Huan and group used 
integrative analysis that included transcriptional profiling 
and co-expression network analysis, GWAS, and molecular 

network modeling to tease out “key driver” genes that are 
central to regulatory modules that control blood pressure. 
One of these was SH2B3, a cell signaling adaptor protein 
previously detected in GWAS studies. The analysis further 
suggested that SH2B3 may function by altering inflammatory 
responses and T cell functions. 

Mol Syst Biol 2015; 10.15252/msb.20145399 
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A second 10 mm utility incision was made 
at the right mid-clavicle line at the sixth 
intercostal space and a 2.5 cm working 
incision at the anterior axillary line at 
the fourth intercostal space just anterior 
to the latissimus dorsi muscle. Using 
endoscopic instruments, the mediastinal 
pleura between the superior vena cava and 
the trachea was opened above the azygos 
vein, which was gently removed from the 
mediastinum beneath the azygos vein and 
resected anatomically. 

A 36 French straight chest tube was 
inserted through the 10 mm camera port 
incision and the other incisions were 
closed. The postoperative course was 
uneventful. On the fifth postoperative day 
the patient was discharged home in good 
general health.

Two weeks later, an anatomic left upper  
curative lobectomy with hilar and 
mediastinal lymph node dissection was 
performed through a standard serratus 
muscle-sparing posterolateral thora-
cotomy incision in the sixth intercostal 
space. During surgery the left upper lobe 
was scrupulously separated from the 
mediastinum by cautery due to severe 
adhesions after the coronary bypass 
grafting surgery, especially around the 
left internal mammary artery graft. Two 
36 French chest tubes (one curved and 
one straight) were inserted and the chest 
was closed. The postoperative course was 
uneventful. On the eighth postoperative 
day the patient was discharged home in 
good general health.

Final pathology results from the bilat-
eral lung cancer surgery diagnosed stage IA 
synchronous right lung adenocarcinoma 

and stage IB synchronous left lung squa-
mous cell carcinoma, without involvement 
of the hilar/mediastinal lymph nodes. 

to date, more than 4 years after surgery, 
the patient is in good general health and 
free of disease. 

COMMENT

A second cancer may exist in the ipsilateral 
or contralateral lung at the time of primary 
lung cancer diagnosis. This second cancer 
may be a metastasis of the primary cancer, 
a metastasis from another organ, or a syn-
chronous primary lung cancer. Multiple 
primary lung cancers diagnosed at the 
same time are called synchronous multiple 
primary lung cancers and are independent 
tumors of different histopathological type. 
With advances in diagnostic imaging, tho-
racic surgeons are increasingly encounter-
ing synchronous multiple primary lung 
cancer, which requires establishing the 
diagnosis of all lesions, especially if they 
are localized bilaterally. 

Sequential delayed resection of syn-
chronous multiple primary lung cancer 
lesions is the preferred treatment for such 
patients because it is safe and can be per-
formed with acceptable morbidity and 
mortality rates ranging, according to recent 
study reports, from 1.1% to 8.5% [5]. 

Our case demonstrates a 63 year old 
patient with significant comorbidities 
diagnosed with left upper lobe primary 
squamous cell lung carcinoma positive on 
PET-CT and an additional contralateral 
lesion in the azygos lobe also positive on 
PET-CT, without mediastinal lymphade-
nopathy or distant metastasis. 

The minimally invasive techniques used 
during the first surgery (thoracoscopic 
azygos vein lobe resection) preserved post-
operative lung function as much as pos-
sible and helped the patient to completely 
recover and, after receiving final pathologic 
confirmation of the diagnosis of azygos 
vein lobe primary lung adenocarcinoma, 
prepare for the second surgery (left upper 
lobe lobectomy) for concurrent primary 
squamous cell carcinoma. 

In conclusion, to the best of our knowl-
edge, this is the first report of synchronous 
primary adenocarcinoma of the azygos 
vein lobe and primary squamous cell car-
cinoma of the left upper lobe successfully 
treated surgically by combined thoraco-
scopic and open approaches. 
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Patients with cystic fibrosis (CF) have fluid and mucus buildup 
in their lungs because of mutations that cause misfolding, 
intracellular retention, and degradation of the cystic fibrosis 
transmembrane conductance regulator (CFTR). Although 
drugs can improve the cell surface delivery of mutant CFTR 
proteins, which are usually partially functional, cells still 
degrade the mutant CFTR. Loureiro and co-scientists found 

that increasing the interaction between the scaffold protein 
NHERF1 and mutant CFTR prevented mutant CFTR from being 
marked for degradation. These manipulations increased the 
levels of partially functional CFTR on the surface of cultured 
lung epithelial cells from CF patients. 

Sci Signal 2015; 8: ra48
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ment; she was 25 when irreversible hearing 
loss was already present.

Anakinra treatment was well-tolerated 
by our patient. During the 8 year treatment 
period we did not observe any major com-
plications that required hospitalization. In 
the second year of treatment, urinary tract 
infections developed which were treated 
by antibiotics. After 8 years of treatment, 
the clinical reponse is still favorable with 
no notable adverse events. 
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Infection with hepatitis B virus (HBV) results in disparate degrees 
of tissue injury: the virus can either replicate without pathological 
consequences or trigger immune-mediated necroinflammatory 
liver damage. Pallett et al. investigated the potential for myeloid-
derived suppressor cells (MDSCs) to suppress T cell-mediated 
immunopathology in this setting. Granulocytic MDSCs (gMDSCs) 
expanded transiently in acute resolving HBV, decreasing in 
frequency prior to peak hepatic injury. In persistent infection, 
arginase-expressing gMDSCs (and circulating arginase) increased 
most in disease phases characterized by HBV replication with- 
out immunopathology, while L-arginine decreased. gMDSCs 

expressed liver-homing chemokine receptors and accumulated 
in the liver, their expansion supported by hepatic stellate cells. 
The authors provide in vitro and ex vivo evidence that gMDSCs 
potently inhibited T cells in a partially arginase-dependent 
manner. L-arginine-deprived T cells upregulated system L amino 
acid transporters to increase uptake of essential nutrients and 
attempt metabolic reprogramming. These data demonstrate the 
capacity of expanded arginase-expressing gMDSCs to regulate 
liver immunopathology in HBV infection. 

Nature Med 2015; 21: 591
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Metabolic regulation of hepatitis B immunopathology by myeloid-derived suppressor cells

Accumulation of visceral adipose tissue correlates with elevated 
inflammation and increased risk of metabolic diseases. 
However, little is known about the molecular mechanisms 
that control its pathological expansion. Transcription factor 
interferon regulatory factor 5 (IRF5) has been implicated in 
polarizing macrophages towards an inflammatory phenotype. 
Dalmas et al. demonstrate that mice lacking Irf5, when placed 
on a high fat diet, show no difference in the growth of their 
epididymal white adipose tissue (epiWAT) but they show 
expansion of their subcutaneous white adipose tissue, as 
compared to wild-type (WT) mice on the same diet. EpiWAT from 
Irf5-deficient mice is marked by accumulation of alternatively 
activated macrophages, higher collagen deposition that 

restricts adipocyte size, and enhanced insulin sensitivity 
compared to epiWAT from WT mice. In obese individuals, IRF5 
expression is negatively associated with insulin sensitivity and 
collagen deposition in visceral adipose tissue. Genome-wide 
analysis of gene expression in adipose tissue macrophages 
highlights the transforming growth factor β1 (TGFB1) gene 
itself as a direct target of IRF5-mediated inhibition. This study 
uncovers a new function for IRF5 in controlling the relative mass 
of different adipose tissue depots and thus insulin sensitivity 
in obesity, and it suggests that inhibition of IRF5 may promote 
a healthy metabolic state during this condition. 

Nature Med 2015; 21: 610
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Irf5 deficiency in macrophages promotes beneficial adipose tissue expansion and insulin 
sensitivity during obesity

“The business of the poet and the novelist is to show the sorriness underlying the grandest 
things and the grandeur underlying the sorriest things”

Thomas Hardy (1840-1928), British novelist and poet. His fictional works explored tragic characters struggling against their  
passions and social circumstances. The most well known are Far from the Madding Crowd, The Mayor of  

Casterbridge, Tess of the d’Urbervilles, and Jude the Obscure
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10 mg/kg body weight every other week 
was added to the therapy. 

Two weeks after discharge the patient’s 
edema resolved; her hemoglobin is 9.8 g/
dl, platelets 50,000/µl, white blood cells 
11,980/µl, serum urea 10.5 mmol/L, serum 
creatinine 70 µmol/L, and albumin 18 g/L. 
She continues treatment with prednisolone 
(60 mg daily) and cyclophosphamide. 

Our patient was anti-Sm and anti-RNP 
positive, a finding highly prevalent in 
black Africans [2,3]. However, contrary 
to the suggestion that patients with Sm/
RNP antibodies may have a “benign” form 
of SLE in which renal and hematologic 
manifestations are less common and the 
major manifestations are dermatologic [3], 
our patient had marked thrombocytopenia 
and advanced renal disease even though 
antiphospholipid antibodies (associated 

with early damage in patients with SLE) 
[4] were absent. SLE is more aggressive 
and carries a higher mortality in blacks, 
in whom nephritis is more common and 
adversely influences outcome. In a study 
conducted in Johannesburg, South Africa, 
43.8% of patients had nephritis, and the 5 
year survival rate in patients with nephritis 
was significantly lower than in patients 
without nephritis, 60% vs. 84% respectively 
[5]. Indeed, nephritis was the only inde-
pendent predictor of poor outcome and 
renal failure was the second commonest 
cause of death [5]. Our patient presented 
late in the course of nephritis which may 
adversely influence her outcome.
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B cell malignancies frequently colonize the bone marrow. 
The mechanisms responsible for this preferential homing 
are incompletely understood. Zhu et al. studied multiple 
myeloma (MM) as a model of a terminally differentiated B 
cell malignancy that selectively colonizes the bone marrow. 
The authors found that extracellular CyPA (eCyPA), secreted 
by bone marrow endothelial cells (BMECs), promoted the 
colonization and proliferation of MM cells in an in vivo scaffold 
system via binding to its receptor, CD147, on MM cells. The 
expression and secretion of eCyPA by BMECs was enhanced 
by BCL9, a Wnt-β-catenin transcriptional coactivator that is 
selectively expressed by these cells. eCyPA levels were higher 

in bone marrow serum than in peripheral blood in individuals 
with MM, and eCyPA-CD147 blockade suppressed MM 
colonization and tumor growth in the in vivo scaffold system. 
eCyPA also promoted the migration of chronic lymphocytic 
leukemia and lymphoplasmacytic lymphoma cells, two 
other B cell malignancies that colonize the bone marrow 
and express CD147. These findings suggest that eCyPA-
CD147 signaling promotes the bone marrow homing of B cell 
malignancies and offer a compelling rationale for exploring 
this axis as a therapeutic target for these malignancies

Nature Med 2015; 21: 572
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The cyclophilin A-CD147 complex promotes the proliferation and homing of multiple myeloma cells

Inflammatory CD4+ T cell responses to self or commensal 
bacteria underlie the pathogenesis of autoimmunity and 
inflammatory bowel disease (IBD), respectively. Although 
selection of self-specific T cells in the thymus limits responses 
to mammalian tissue antigens, the mechanisms that control 
selection of commensal bacteria-specific T cells remain 
poorly understood. Hepworth and team demonstrate that 
group 3 innate lymphoid cell (ILC3)-intrinsic expression of 
major histocompatibility complex class II (MHCII) is regulated 

similarly to thymic epithelial cells and that MHCII+ ILC3s 
directly induce cell death of activated commensal bacteria-
specific T cells. Further, MHCII on colonic ILC3s was reduced 
in pediatric IBD patients. Collectively, these results define a 
selection pathway for commensal bacteria-specific CD4+ T cells 
in the intestine and suggest that this process is dysregulated 
in human IBD. 

Science 2015; 348: 1031
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Paget’s disease and male 
breast cancer
To the Editor:

W e read with much interest the 
report regarding Paget’s disease of 

the male breast with underlying ductal 
carcinoma [1]. Since the data cited in the 
article regarding survival are from 1986, 
we feel there are certain facts that warrant 
clarification. Paget disease, alone, is an 
indolent malignant entity. Its prognosis is 
dependent on the presence of an underly-
ing invasive ductal carcinoma or axillary 
node metastases.

In a more recent publication [2], the 
15 year female breast cancer-specific sur-
vival was 97%, as compared to the 20–40%  
5 year survival rate cited in the article by 
Leibou et al. [1]. The study is small but 
reflects the current practice and outcome 
in breast cancer oncology. 

R. Yerushalmi MD and A. Sulkes MD
Institute of Oncology, Davidoff Center, Rabin 
Medical Center, Petah Tikva, Israel  
(rinaty@clalit.org.il)  
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To the Editor:

I n response to the comment by Drs. 
Yerushalmi and Sulkes, we wish to point 

out that the purpose of the article was to 
increase the awareness of the medical staff 
regarding Paget’s disease of the male breast, 
even though it is a very rare disease, and to 
be alert to its possible presence.

There are numerous publications on 
this disease in the literature but their 
patient samples are very small, meaning 
that survival and 5 year survival are based 
on small populations. Nonetheless, there 
are no data on survival for male patients!

We accept the remarks concerning the 
general survival of Paget’s female patients 
based on the “new” reference cited and we 
acknowledge the scientific comment. 

M. Shimonov MD
Dept. of Surgery A, Wolfson Medical Center,  
Holon, Israel
[shimonov.m@wolfson.health.gov.il]

Helicobacter pylori  
and atherosclerosis
To the Editor:

I    wwould like to add our experience to 
 support the interesting paper by 

Shmuely et al. recently published in IMAJ 
[1]. These authors found that serum anti-
bodies against Helicobacter pylori were 
associated with coronary artery disease 
independent of traditional cardiovascular 
risk factors.

We published our experience with H. 
pylori documenting the fact that H. pylori-
positive patients (documented by gastric 
biopsy) had endothelial dysfunction [2]. 
More than that, following eradication 
of the bacteria, the endothelial function 
was improved and became normal. Our 
finding was that H. pylori eradication can 
improve endothelial function [2].

Our study reinforces the clinical data 
presented in the paper by Shmuely and 
team and may demonstrate one of the 
mechanisms by which H. pylori can affect 
atherosclerosis and coronary artery disease.

A. Blum MD
Padeh Poriya Hospital, Tiberias and Bar Ilan 
University Faculty of Medicine in the Galilee, 
Safed, Israel
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Systemic lupus erythematosus (SLE) is a multisystem auto- 
immune disease that may cause neurological and psychiatric 
symptoms in up to 75% of cases. This subgroup of SLE, 
termed neuropsychiatric SLE (NPSLE), is likely to be mediated 
by multiple factors including autoantibody production, 
vasculopathy and pro-inflammatory cytokines. Sato and fellow 
researchers describe three cases of pediatric NPSLE presenting 
with reversible basal ganglia lesions. All three, young girls 
aged 10–14 years, initially presented with mild to moderate 
SLE manifestations (malar rash, arthritis, oral ulcers, minimal 
kidney involvement), accompanied by antinuclear and anti-
DNA antibodies. They were first treated with prednisone which  
led to some improvement. After tapering of the steroids, neuro- 
psychiatric manifestations appeared, including headaches, 

tremors, memory and mood impairments, and in one case loss 
of consciousness. In addition, the patients had positive serum 
and cerebrospinal fluid (CSF) tests for anti-NR2 glutamate 
receptor (anti-NR2) and/or anti-ribosomal-P antibodies, and 
high levels of interleukin (IL)-6 in the CSF as well. Further workup 
including magnetic resonance imaging (MRI) demonstrated 
bilateral basal ganglia lesions. The patients were treated 
with pulse steroid therapy as well as various combinations of 
adjunctive treatments: plasmapharesis, cyclophosphamide, 
cyclosporine-A, intravenous immunoglobulin or mycophenolate 
mofetil. In all cases the treatment resulted in a gradual clinical, 
serological and radiographic resolution over several months.

Int J Rheum Dis 2014; 17: 274
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