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that malnutrition among hospitalized adults is a global 
problem. In addition to its devastating effects on patients, 
malnutrition impacts significantly on the health care sys-
tem. Malnourished patients have higher complication rates 
(including infections and organ failure) [17], slower recovery 
[18], and higher rates of psychosocial difficulties [19]. 

The present survey quantifies the problem of malnutri-
tion in newly hospitalized patients and represents the first 
step towards developing a comprehensive nutrition care 
protocol in the framework of the hospital accreditation pro-
cess. Currently, we are evaluating the nutrition intervention 
protocol in a pilot study. If successful, the protocol will be 
implemented throughout the hospital. 

The duration of an average hospitalization precludes cur-
ing malnutrition in a given patient; however, it does provide 
a window of opportunity to identify the problem and initiate 
an individualized treatment. Malnutrition and its accompa-
nying intervention will be recorded in the discharge letter, 
requiring health care providers in the community to address 
and treat the problem after discharge. 

Our survey indicates that approximately one in three 
hospitalized adults is malnourished. A problem on this 
large a scale requires a system-wide response. Our program 
is currently being instituted at our center and represents one 
part of the solution to this public health problem.
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The mechanisms linking sensation and action during 
learning are poorly understood. Layer 2/3 neurons in the 
motor cortex might participate in sensorimotor integration 
and learning; they receive input from sensory cortex and 
excite deep layer neurons, which control movement. Huber 
et al. imaged activity in the same set of layer 2/3 neurons in 
the motor cortex over weeks, while mice learned to detect 
objects with their whiskers and report detection with licking. 
Spatially intermingled neurons represented sensory (touch) 
and motor behaviors (whisker movements and licking). 

With learning, the population-level representation of task-
related licking strengthened. In trained mice, population-
level representations were redundant and stable, despite 
dynamism of single-neuron representations. The activity of a 
subpopulation of neurons was consistent with touch driving 
licking behavior. These results suggest that ensembles 
of motor cortex neurons couple sensory input to multiple 
related motor programs during learning.
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I am only one
But still I am one
I cannot do everything
But still I can do something
And because I cannot do everything
I will not refuse to do the something that I can do

Edward Everett Hale (1822-1909), American author, historian and clergyman 

May my silences become more accurate
Theodore Roethke (1908-1963), American poet and laureate of the Pulitzer Prize for Poetry 

The 2009 H1N1 influenza pandemic showed the speed with 
which a novel respiratory virus can spread and the ability of 
a generally mild infection to induce severe morbidity and 
mortality in a subset of the population. Recent in vitro studies 
show that the interferon-inducible transmembrane (IFITM) 
protein family members potently restrict the replication 
of multiple pathogenic viruses. Both the magnitude and 
breadth of the IFITM proteins’ in vitro effects suggest that 
they are critical for intrinsic resistance to such viruses, 
including influenza viruses. Using a knockout mouse 
model, Everitt and colleagues tested this hypothesis directly 
and found that IFITM3 is essential for defending the host 
against influenza A virus in vivo. Mice lacking Ifitm3 display 
fulminant viral pneumonia when challenged with a normally 
low-pathogenicity influenza virus, mirroring the destruction 

inflicted by the highly pathogenic 1918 “Spanish” influenza. 
Similar increased viral replication is seen in vitro, with 
protection rescued by the re-introduction of Ifitm3. To test the 
role of IFITM3 in human influenza virus infection, the authors 
assessed the IFITM3 alleles of individuals hospitalized with 
seasonal or pandemic influenza H1N1/09 viruses. They found 
that a statistically significant number of hospitalized subjects 
show enrichment for a minor IFITM3 allele (SNP rs12252-C) 
that alters a splice acceptor site, and functional assays show 
the minor CC genotype IFITM3 has reduced influenza virus 
restriction in vitro. Together these data reveal that the action 
of a single intrinsic immune effector, IFITM3, profoundly alters 
the course of influenza virus infection in mice and humans.

Nature 2012; 484: 519
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The gut needs to keep its trillions of microbial inhabitants 
contained. The immune system has evolved a multifaceted 
approach to this problem, which includes the production of 
large quantities of immunoglobulin A (IgA) in the intestinal 
mucosa. In a process that is not well understood, plasma 
cells that produce IgA specific for the gut microflora are 
selected in Peyer’s patches in the gut. Kawamoto et al. used 
genetically manipulated mice to show that the inhibitory 
co-receptor, programmed cell death-1 (PD-1), is required 
for the proper selection of IgA-secreting cells in the gut. The 
effect of PD-1 deletion, however, was not intrinsic to the B 

cells that produce IgA. Instead, the absence of PD-1 affected 
the differentiation of T follicular helper cells, which provide 
important signals to B cells that help guide them as they 
develop the capacity to produce microflora-specific IgA. Mice 
deficient in PD-1 exhibited alterations in the composition in 
their microflora, which suggests that defective selection of 
IgA can perturb the careful balance that exists between the 
immune system and resident bacteria. 

Science 2012; 336: 485
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Selection of IgA-secreting cells in the gut

To establish the 2012  lupus nephritis guidelines, 
investigators reviewed the medical literature from 1966 
through 2010 for all evidence pertaining to “lupus kidney 
disease.” Three panels of researchers were involved with 
reviewing the data and producing the recommendations, 
which include: 
•	Advising renal biopsy (in previously untreated patients 

with active nephritis) 
•	Adjunctive treatment (background therapy with 

hydroxychloroquine, ACE inhibitors, control of blood 
pressure to goal of 130/80 or lower for almost all SLE 
patients with nephritis) 

•	Induction of improvement in patients 
with ISN Class III/IV lupus glomerulonephritis 
with Class IV or IV/V plus cellular crescents 
with Class V “pure membranous” lupus nephritis 
•	Maintaining improvement in patients responsive to induction 

therapy (with azathioprine or mycophenolate mofetil)
•	Changing therapies in patients not adequately responsive 

to induction therapy 

•	Identifying vascular disease in SLE patients with renal 
abnormalities 

•	Treating nephritis in pregnant patients 
Despite the availability of new therapeutics, studies 
have shown an increase in the incidence of end-stage 
renal disease from lupus over the past twenty years, with 
specific increases in young patients, African Americans, 
and in the southern U.S. “We look forward to seeing a 
reduction in these trends with implementation of these 
guidelines as part of high-quality, comprehensive care for 
SLE patients,” said Dr. Hahn. The authors acknowledge 
that the guidelines are limited by the absence of agreed 
terms for remission, flare and response, and limited data 
to inform recommendations for steroid dosing and tapering 
of immunosuppressive therapies. Dr. Hahn concludes, 
“Ongoing evaluation and expansion of the guidelines is 
necessary to further improve outcomes for patients with SLE 
and nephritis.”

 Arthritis Care Res May 3, 2012 (DOI: 10.1002/acr.21664)
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The bony skeleton is maintained by local factors that regulate 
bone-forming osteoblasts and bone-resorbing osteoclasts, 
in addition to hormonal activity. Osteoprotegerin protects 
bone by inhibiting osteoclastic bone resorption, but no factor 
has yet been identified as a local determinant of bone mass 
that regulates both osteoclasts and osteoblasts. Hayashi 
and team show that semaphorin 3A (Sema3A) exerts an 
osteoprotective effect by both suppressing osteoclastic bone 
resorption and increasing osteoblastic bone formation. The 
binding of Sema3A to neuropilin-1 (Nrp1) inhibited receptor 
activator of nuclear factor-κB ligand (RANKL)-induced 
osteoclast differentiation by inhibiting the immunoreceptor 

tyrosine-based activation motif (ITAM) and RhoA signaling 
pathways. In addition, Sema3A and Nrp1 binding stimulated 
osteoblast and inhibited adipocyte differentiation through 
the canonical Wnt/β-catenin signaling pathway. The 
osteopenic phenotype in Sema3a−/− mice was recapitulated 
by mice in which the Sema3A-binding site of Nrp1 had been 
genetically disrupted. Intravenous Sema3A administration 
in mice increased bone volume and expedited bone 
regeneration. Thus, Sema3A is a promising new therapeutic 
agent in bone and joint diseases.

 Nature 2012; 485: 69
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Interleukin (IL)-17-producing CD4+ T helper cells (TH17) 
have been extensively investigated in mouse models of 
autoimmunity. However, the requirements for differentiation 
and the properties of pathogen-induced human TH17 cells 
remain poorly defined. Using an approach that combines 
the in vitro priming of naive T cells with the ex vivo analysis 
of memory T cells, Zielinski et al. describe two types 
of human TH17 cells with distinct effector function and 
differentiation requirements. Candida albicans-specific 
TH17 cells produced IL-17 and interferon-gamma (IFNγ), 
but no IL-10, whereas Staphylococcus aureus-specific 
TH17 cells produced IL-17 and could produce IL-10 upon 
restimulation. IL-6, IL-23 and IL-1β contributed to TH17 
differentiation induced by both pathogens, but IL-1β was 
essential in C. albicans-induced TH17 differentiation to 

counteract the inhibitory activity of IL-12 and to prime IL-17/
IFNγ double-producing cells. In addition, IL-1β inhibited IL-
10 production in differentiating and in memory TH17 cells, 
whereas blockade of IL-1β in vivo led to increased IL-10 
production by memory TH17 cells. We also show that, after 
restimulation, TH17 cells transiently downregulated IL-17 
production through a mechanism that involved IL-2-induced 
activation of STAT5 and decreased expression of ROR-γt. 
Taken together these findings demonstrate that by eliciting 
different cytokines, C. albicans and S. aureus prime TH17 
cells that produce either IFNγ or IL-10, and identify IL-1β and 
IL-2 as pro- and anti-inflammatory regulators of TH17 cells 
both at priming and in the effector phase.

Nature 2012; 484: 514
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Pathogen-induced human TH17 cells produce IFNγ or IL-10 and are regulated by IL-1β

If you write to impress it will always be bad, but if you write to express it will be good
Thornton Wilder (1897-1975), American playwright and novelist who won three Pulitzer prizes 
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MicroRNAs (miRNAs) are small non-coding RNAs that, when 
part of a miRNA-induced silencing complex (miRISC), repress 
the expression of fully or partially complementary mRNAs. 
Argonaute (Ago) proteins bind miRNAs and form the heart 
of the silencing machinery. Intriguingly, plasma membrane-
associated forms of the human prion protein (PrPC), which is 
associated with neurodegenerative diseases in humans, also 
interact with components of the miRNA pathway. Gibbings et 
al. show that a transmembrane form of PrPC exposes an AGO 
anchor sequence in the cytoplasm and that this repeat binds 
AGO1 and AGO2. These PrPC-AGO complexes are found on 
vesicles in cells that resemble multivesicular bodies (MVBs). 
During miRNA maturation, AGO protein bound to miRNA 

must be transferred from the RISC-loading complex (RLC) to 
the miRISC-silencing complex. PrPC binds components of 
both the RLC and the miRISC but seems to do so in distinct 
cellular locations. PrPC promotes the association of AGO with 
the miRISC and/or the stability of this complex. Indeed, PrPC 
is required for effective miRNA silencing of a number of target 
mRNAs. PrPC may do this through subcellular trafficking, as it 
seems to increase the interaction between MVBs and AGO-
rich structures, such as P or GW bodies, thereby promoting 
shuttling of AGO between the RISC-loading complex and the 
miRNA-induced silencing complex. 

Nat Struct Mol Biol 2012; 19, 10.1038/nsmb.227
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Prions also interact with components of the miRNA pathway

Cell transplantation is a potential strategy for treating 
blindness caused by the loss of photoreceptors. Although 
transplanted rod-precursor cells are able to migrate into 
the adult retina and differentiate to acquire the specialized 
morphological features of mature photoreceptor cells, the 
fundamental question remains whether transplantation of 
photoreceptor cells can actually improve vision. Pearson et 
al. provide evidence of functional rod-mediated vision after 
photoreceptor transplantation in adult Gnat1−/− mice, which 
lack rod function and are a model of congenital stationary 
night blindness. The authors show that transplanted rod 
precursors form classic triad synaptic connections with 
second-order bipolar and horizontal cells in the recipient 

retina. The newly integrated photoreceptor cells are light-
responsive with dim-flash kinetics similar to adult wild-type 
photoreceptors. By using intrinsic imaging under scotopic 
conditions they demonstrate that visual signals generated 
by transplanted rods are projected to higher visual areas, 
including V1. Moreover, these cells are capable of driving 
optokinetic head tracking and visually guided behavior in 
the Gnat1−/− mouse under scotopic conditions. Together, 
these results demonstrate the feasibility of photoreceptor 
transplantation as a therapeutic strategy for restoring vision 
after retinal degeneration.

 Nature 2012; 485: 99
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Restoration of vision after transplantation of photoreceptors

In everyone’s life, at some time, our inner fire goes out. It is then burst into flame by an encounter 
with another human being. We should all be thankful for those people who rekindle the inner spirit

Albert Schweitzer (1875-1965), German theologian, organist, philosopher, physician and medical missionary. He received the 1952 
Nobel Peace Prize for his philosophy of “Reverence for Life,” expressed in the founding and sustaining of the Albert Schweitzer 

Hospital in Lambaréné, Gabon 
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Endothelial cells line blood vessels and, by interacting with 
smooth muscle, can help to control blood flow. Sonkusare 
and collaborators describe how signaling in endothelial 
cells controls contraction of surrounding smooth muscle 
cells, which provides an important mechanism for control 
of blood pressure. A calcium-sensitive fluorescent protein 
was expressed in endothelial cells of mouse arteries to 
image small changes in calcium concentration that appear 
to represent opening of single TRPV4 ion channels and 

consequent influx of calcium into the cell. Clustering of the 
channels allowed cooperative activation of a handful of 
channels, which appeared to produce a sufficient calcium 
signal to open another set of calcium-sensitive potassium 
channels. The resulting depolarization of the endothelial 
cells then passes an electrical connection to smooth muscle 
cells through gap junctions. 

Science 2012; 336: 597
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Natural blood pressure gauge

NLRs (nucleotide-binding domain leucine-rich-repeat-
containing receptors, NOD-like receptors) are a class of 
pattern recognition receptors (PRR) that respond to host 
perturbation from either infectious agents or cellular stress. 
The function of most NLR family members has not been 
characterized and their role in instructing adaptive immune 
responses remains unclear. NLRP10 (also known as PYNOD, 
NALP10, PAN5 and NOD8) is the only NLR lacking the putative 
ligand-binding leucine-rich-repeat domain and has been 
postulated to be a negative regulator of other NLR members, 
including NLRP3. Eisenbarth and team did not find evidence 
that NLRP10 functions through an inflammasome to regulate 
caspase-1 activity nor that it regulates other inflammasomes. 
Instead, Nlrp10−/− mice had a profound defect in helper T 

cell-driven immune responses to a diverse array of adjuvants, 
including lipopolysaccharide, aluminium hydroxide and 
complete Freund’s adjuvant. Adaptive immunity was 
impaired in the absence of NLRP10 because of a dendritic 
cell (DC) intrinsic defect in emigration from inflamed tissues, 
whereas upregulation of DC co-stimulatory molecules and 
chemotaxis to CCR7-dependent and independent ligands 
remained intact. The loss of antigen transport to the draining 
lymph nodes by a subset of migratory DCs resulted in an 
almost absolute loss in naive CD4+ T cell priming, highlighting 
the critical link between diverse innate immune stimulation, 
NLRP10 activity and the immune function of mature DCs.

 Nature 2012; 484L510
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NLRP10 is a NOD-like receptor essential to initiate adaptive immunity by dendritic cells

We do not err because truth is difficult to see. It is visible at a glance. We err because this is more 
comfortable

Alexander Solzhenitsyn (1918-2008), Russian writer who, through his often-suppressed writings, helped to raise global awareness 
of the gulag, the Soviet Union’s forced labor camp system – particularly in The Gulag Archipelago and One Day in the Life of Ivan 
Denisovich, two of his best-known works. Solzhenitsyn was awarded the Nobel Prize in Literature in 1970. He was expelled from  

the Soviet Union in 1974 but returned to Russia in 1994 after the Soviet system had collapsed

When one guy sees an invisible man, he’s a nut case; ten people see him, it’s a cult; ten million 
people see him, it’s a respected religion

Richard Jeni (1957-2007), American stand-up comedian and actor 
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Epidemiological studies have suggested that the increase in 
the incidence of asthma and other inflammatory diseases 
seen in many parts of the world may be due to a reduced 
exposure to microbes during early childhood. Olszak and 
co-workers show that commensal microflora help to regulate 
the numbers and functions of natural killer T (NKT) cells in 
the colon and lung in mice. Germ-free mice had elevated 
numbers of NKT cells in these tissues and were more 

susceptible to chemically induced colitis and allergic asthma. 
Neonatal recolonization of germ-free mice with microflora 
prevented enhanced colitis and asthma sensitivity; however, 
exposure of adult mice to these conditions was not effective. 
Thus, early exposure to microbes has important, lasting 
effects on the immune system’s sensitivity to inflammation.

Science 2012; 336: 489
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Commensal microflora help to regulate the numbers and functions of natural killer T (NKT) cells in 
the colon and lung in mice

Every human being’s essential nature is perfect and faultless, but after years of immersion in the 
world we easily forget our roots and take on a counterfeit nature

Lao-Tzu (6th century BCE), Chinese philosopher 

ALA  alpha-linolenic acid, 18:3 n-3
ARA  arachidonic acid, 20:4 n-6

BRCA  breast cancer gene mutation

CDC  Centers for Disease Control

CVD  cardiovascular disease

DHA  docosahexaenoic acid, 22:6 n-3

DNA  deoxyribonucleic acid

EPA  eicosapentaenoic acid, 20:5 n-3

EU  European Union

EU-15  15 selected European Union countries 

Eur-A  27 European countries with low mortality rates

FA  fatty acid

LA  linoleic acid, 18:2 n-6

LCPUFA  long-chain polyunsaturated fatty acid

LE  life expectancy

mRNA  messenger ribonucleic acid

MUFA  monounsaturated fatty acid

n-  omega- (n)3, 6, 9 fatty acids

OA  oleic acid, 18:1 n-9

PUFA  polyunsaturated fatty acid

SFA  saturated fatty acid

ABBREVIATIONS

A glossary of the abbreviations appears at the end of the article

Germinal centers (GCs) generate memory B and plasma cells, 
which are essential for long-lived humoral immunity. GC B 
cells with high affinity B cell receptors (BCRs) are selectively 
expanded. To enable this selection, BCRs of such cells are 
thought to signal differently from those with lower affinity. 
Khalil et al. show that, surprisingly, most proliferating GC 
B cells did not demonstrate active BCR signaling. Rather, 
spontaneous and induced signaling was limited by increased 
phosphatase activity. Accordingly, both SH2 domain-containing 

phosphatase-1 (SHP-1) and SH2 domain-containing inositol 
5 phosphatase were hyperphosphorylated in GC cells and 
remained co-localized with BCRs after ligation. Furthermore, 
SHP-1 was required for GC maintenance. Intriguingly, GC B 
cells in the cell cycle G2 period regained responsiveness to 
BCR stimulation. These data have implications for how higher 
affinity B cells are selected in the GC. 

Science 2012; 336: 1178
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B cell receptor signal transduction in the GC is short-circuited by high phosphatase activity
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The protein kinase AMPK (adenosine monophosphate-
activated protein kinase) directly monitors cellular energy 
stores as reflected by changes in cellular concentrations 
of AMP, adenosine diphosphate (ADP), and adenosine 
triphosphate (ATP). Through phosphorylation of its targets, 
it helps to control metabolism, polarity, autophagy, and 
the restraint of cell proliferation. Activation of AMPK is also 
proposed to be beneficial for the treatment of diseases, 

including cancer and diabetes. Hawley et al. report that 
AMPK can be activated by high concentrations of salicylate, 
a compound derived from the very commonly used 
drug aspirin. In mice, salicylate promoted fatty acid and 
carbohydrate metabolism in an AMPK-dependent fashion

Science 2012; 336: 918
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Aspirin helps to control metabolism, polarity, autophagy, and the restraint of cell proliferation

To better characterize metabolic properties of cancer cells, 
Jain et al. systematically measured the concentrations of 
hundreds of metabolites in cell culture medium in which 60 
different cancer cell lines were growing. The fastest growing 
cancer cells tended to consume glycine, whereas more 
slowly growing cells excreted some glycine. The rapidly 
growing cancer cells appeared to need glycine for synthesis 

of purine nucleotides required for continued synthesis of 
DNA. Interfering with glycine metabolism slowed growth 
of the rapidly proliferating cancer cells. Thus, an increased 
dependence on glycine by rapidly growing cancer cells could 
potentially provide a target for therapeutic intervention.

Science 2012; 336: 1040 
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Cancer cells need more glycine
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and residual recipient RA2 tissue in order to 
minimize procedure time. Also, clinically 
the patient was in normal sinus rhythm 
and therefore would probably not benefit 
from any further mapping and ablation.

The patient was discharged the next 
day, after the procedure, and has main-
tained sinus rhythm for a year.

Comment

The transplanted heart is exposed to a 
number of anatomic and physiological 
changes that may lead to cardiac arrhyth-
mias. Ten percent of patients with heart 
transplantation develop symptomatic 
supraventricular arrhythmia following 
heart transplantation [1]. The presence of 
a residue of native right atrium introduces 
the equivalent of a large region of scar in 
the donor atrium with a barrier-suture 

RA = right atrium

line and may provide the substrate for 
cardiac arrhythmias [2]. Radiofrequency 
catheter ablation in patients with atrial 
flutter/tachycardia is feasible and rela-
tively safe after heart transplantation [3,4].

We present a case of coexisting donor 
heart counterclockwise isthmus-dependent 
atrial flutter and recipient atrial tachycardia 
that occurred 10 years after heart trans-
plantation. Three-dimensional electro-
anatomic mapping of the right atrium was 
used to facilitate the ablation [5]. Ablation 
in the recipient part of the heart was not 
performed because there was no evidence 
of conduction between the donor RA and 
residual recipient RA tissue as the surgical 
suture line provided a line of block between 
them. The patient remained free of atrial 
flutter and other supraventricular arrhyth-
mias during the 1 year follow-up after abla-
tion. In conclusion, typical atrial flutter in 
a donor heart can be cured with a standard 
approach (cavotricuspid isthmus line).
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Without the freedom to criticize, there is no true praise
Pierre Beaumarchais (1732-1799), French playwright, watchmaker, inventor, musician, diplomat, fugitive,  

spy, publisher, arms dealer, satirist, financier, and revolutionary (both French and American) 

Overcoming metabolic stress is a critical step for solid tumor 
growth. However, the underlying mechanisms of cell death 
and survival under metabolic stress are not well understood. 
A key signalling pathway involved in metabolic adaptation 
is the liver kinase B1 (LKB1) AMP-activated protein kinase 
(AMPK) pathway. Energy stress conditions that decrease 
intracellular ATP levels below a certain level promote AMPK 
activation by LKB1. Previous studies showed that LKB1-
deficient or AMPK-deficient cells are resistant to oncogenic 
transformation and tumorigenesis, possibly because of 
the function of AMPK in metabolic adaptation. However, 
the mechanisms by which AMPK promotes metabolic 
adaptation in tumor cells are not fully understood. Jeon et al. 
show that AMPK activation, during energy stress, prolongs 
cell survival by redox regulation. Under these conditions, 
NADPH generation by the pentose phosphate pathway is 

impaired, but AMPK induces alternative routes to maintain 
NADPH and inhibit cell death. The inhibition of the acetyl-
CoA carboxylases ACC1 and ACC2 by AMPK maintains 
NADPH levels by decreasing NADPH consumption in fatty 
acid synthesis and increasing NADPH generation by means 
of fatty acid oxidation. Knockdown of either ACC1 or ACC2 
compensates for AMPK activation and facilitates anchorage-
independent growth and solid tumor formation in vivo, 
whereas the activation of ACC1 or ACC2 attenuates these 
processes. Thus AMPK, in addition to its function in ATP 
homeostasis, has a key function in NADPH maintenance, 
which is critical for cancer cell survival under energy 
stress conditions, such as glucose limitations, anchorage-
independent growth and solid tumor formation in vivo.

Nature 2012; 485: 661
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AMPK regulates NADPH homeostasis to promote tumor cell survival during energy stress
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dabigatran in the subgroup of patients with 
inferior vena cava filter are lacking. 

Regardless of the underlying cause of 
DVT and the added factor of an inferior 
vena cava filter in our case, there is evi-
dence that the fixed dose of dabigatran 
is not ideal for all patients. Connolly et 
al. [3] showed that dabigatran was not 
inferior to warfarin but indicated that it 
was more effective when administered 
in patients who weighed less than 50 kg 
or who had a creatinine clearance rate of 
less than 50 ml/minute. They also showed 
that the degree of thrombin inhibition is 

dose-dependent; whereas both tested 
regimens (110 mg and 150 mg twice 
daily) were not inferior to warfarin (INR  
target 2.0–3.0), 150 mg twice a day was 
superior to warfarin in preventing stroke 
in patients with atrial fibrillation. 

The present case, together with the 
above data, argue that “one-size” therapy 
does not necessarily fit all and empha-
sizes the importance of identifying the 
subgroup of patients who may require 
monitoring of their anticoagulation level 

INR = international normalized ratio

over time. This would include overweight 
or obese patients with an intact creatinine 
clearance, those with a significant history 
of recurrent DVT under sub-therapeutic 
INR level, and possibly the presence of an 
inferior vena cava filter. 
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Schematic illustration of sequence of DVT events and corresponding anticogulant therapy, with 
the presumed trigger for the DVT event. The first and second DVT events (E1 and E2) were clinically 
diagnosed, whereas all subsequent events were diagnosed by duplex ultrasound.  
IVC = inferior vena cava, DVT = deep vein thrombosis, PE = pulmonary embolism, Rt = right,  
Bi = bilateral
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Dabigatran

Thrombotic event Presumed trigger Treatment
*E1: DVT (Rt) Muscular trauma Muscular trauma
*E2: DVT (Rt) Muscular trauma Bed rest
ED: DVT (Rt), PE Lack of anticoagulation  

with previous history of DVT
Warfarin for 6 months, IVC filter

E4: DVT (Rt), PE Sub-therapeutic INR Life-long warfarin
E5: DVT (bilateral) Dabigatran failure Life-long enoxaparin

Besides responding to infections, the immune system can 
also recognize tissue injury in the absence of any infectious 
agents. Examples of this include antitumor immunity and 
responses to transplanted organs. During these “sterile” 
responses, the immune system is triggered by so-called 
DAMPs, danger-associated molecular patterns. These include 
intracellular contents such as ATP and HMGB1 that are 
released upon cell damage or death. The C-type lectin DNGR-1 
(Clec9a) is a receptor expressed by certain subsets of dendritic 
cells that is required for the presentation of antigens derived 
from necrotic cells to T cells. What it recognizes on dying cells, 
however, has remained a mystery. After a rather challenging 

hunt, Zhang et al. and Ahrens et al. (Immunity 2012; 36: 
635; 646) report that DNGR-1 recognized actin filaments. 
Monomeric actin, or G-actin, was not recognized by DNGR-1, 
and actin-binding proteins such as spectrin enhanced DNGR-1 
recognition of actin. The identification of F-actin as a ligand for 
DNGR-1 reinforces the idea that molecules that normally play 
a housekeeping role in healthy cells are able to activate the 
immune system when released into the extracellular milieu. 
Although this often triggers a controlled immune response 
that promotes tissue repair, alterations in this response could 
drive inflammation and contribute to disease processes. 

Eitan Israeli

Capsule

Actin filaments are recognized as danger signals



458 

Case Communications IMAJ • VOL 14 • july 2012

hematologic anomaly (leukemoid reaction 
of 108,000 cells/ml white blood cells and 
thrombocytosis of 1,194,000/ml), which 
may have served as predisposing factors 
for the unusual complication of pertussis. 
In our case, levels of complement C3, C4, 
CH50, and factor H were within normal 
range. Dysfunction of factor H, or other 
alternative complement pathway regula-
tors, could have served as a predisposing 
factor for the HUS.

	In conclusion, pertussis infection 
should be considered a plausible trigger 
of (atypical) HUS in cases where E. coli 
infection is not involved. The cascade of 
events remains unclear, but inflamma-

tory cells, released toxins, and abnormal 
function of inflammatory pathways are 
probably involved in the development 
of microangiopathy and HUS. Further 
studies of the causative role of factor H 
abnormalities are warranted. 
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Take a chance and you may lose. Take not a chance and you have lost already
	 Soren Kierkegaard (1813-1855), Danish philosopher and theologian, and critic of idealist intellectuals and 

philosophers of his time and of the state and practice of Christianity.  
He is widely considered to be the first existentialist philosopher

I am free of all prejudices. I hate everyone equally
	 W.C. Fields (1880-1946), American comedian, actor, juggler and writer,  

known for his comic persona as a misanthropic and hard-drinking egotist

Give me a museum and I’ll fill it
	 Pablo Picasso (1881-1973), Spanish painter, sculptor, printmaker, ceramicist and stage designer who spent 
most of his adult life in France. He is widely known for co-founding the Cubist movement. His revolutionary artistic accomplishments 

brought him universal renown and immense fortune, making him one of the best-known figures in 20th century art

Proteoglycan (PG)-induced arthritis (PGIA) is a murine model 
of rheumatoid arthritis. Arthritis-prone BALB/c mice are 100% 
susceptible, whereas the major histocompatibility complex-
matched DBA/2 strain is completely resistant to PGIA. To 
reduce the size of the disease-suppressive loci for sequencing 
and to find causative genes of arthritis, Glant et al. created a 
set of BALB/c.DBA/2-congenic/subcongenic strains carrying 
DBA/2 genomic intervals overlapping the entire Pgia26 locus 
on chromosome 3 (chr3) and Pgia23/Pgia12 loci on chr19 in the 
arthritis-susceptible BALB/c background. Upon immunization 
of these sub-congenic strains and their wild-type (BALB/c) 
littermates, we identified a major Pgia26a sub-locus on chr3 
that suppressed disease onset, incidence and severity via 

controlling the complex trait of T cell responses. The region 
was reduced to 3 Mbp (11.8 Mbp with flanking regions) in size 
and contained gene(s) influencing the production of a number 
of pro-inflammatory cytokines. Additionally, two independent 
loci (Pgia26b and Pgia26c) suppressed the clinical scores of 
arthritis. The Pgia23 locus (~3 Mbp in size) on chr19 reduced 
arthritis susceptibility and onset, and the Pgia12 locus (6 Mbp) 
associated with low arthritis severity. Thus, we have reached 
the critical sizes of arthritis-associated genomic loci on 
mouse chr3 and chr19, which are ready for high throughput 
sequencing of genomic DNA.

Genes Immunity 2012; 13: 336
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Disease-promoting and -protective genomic loci on mouse chromosomes 3 and 19 control the 
incidence and severity of autoimmune arthritis


