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students are most likely influenced by the different income 
levels and workload of certain residencies in Israel and the 
USA, as was previously shown for Anesthesiology among the 
Tel Aviv medical students [19].

The strength of this study is that it demonstrates a generic 
model that can be applicable in all countries to assess future 
gaps in the medical workforce and the influence that medical 
school has on residency demand.

The study has some limitations. The existing status of gradu-
ating residents is only an approximation for the system’s real 
needs as it includes already existing gaps in several residen-
cies. An agreement covering work conditions between the 
Israel Medical Association and the employers was signed after 
this survey [4]. This may affect the students’ preferences and 
requires further research. Another limitation of this study is the 
53% response rate. We were unable to compare the respond-
ers’ characteristics to those of all the students as that informa-
tion was not available to us. However, in itself, the number of 
responders (909) represents a large number of future physicians. 

In conclusion, the Gap Assessment Model can serve as 
an objective method to define shortage. It provides a partial 
response since it does not reflect future trends. Its value is 
its simplicity and its unique ability to identify and quantify 
gaps. It is important to consider student preferences and 
considerations; these reflect near-future residency demand 
and provide information for the decision-makers regarding 
expected gaps. For medical education, it alludes to the need 
for changes in how the clinical years are built and organized, 
which may induce future residents to choose residencies that 
are currently in shortage.
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To kill invading bacteria, neutrophils must interpret spatial 
cues, migrate and reach target sites. Although the initiation of 
chemotactic migration has been extensively studied, little is 
known about its termination. Liu et al. found that two mitogen-
activated protein kinases (MAPKs) had opposing roles in 
neutrophil trafficking. The extracellular signal-regulated kinase 
Erk potentiated activity of the G protein-coupled receptor 
kinase GRK2 and inhibited neutrophil migration, whereas the 

MAPK p38 acted as a non-canonical GRK that phosphorylated 
the formyl peptide receptor FPR1 and facilitated neutrophil 
migration by blocking GRK2 function. Therefore, the dynamic 
balance between Erk and p38 controlled neutrophil ‘stop’ and 
‘go’ activity, which ensured that neutrophils reached their final 
destination as the first line of host defense.

Nature Immunol 2012; 13: 457
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Despite its deadly nature, human immunodeficiency virus 
(HIV)-1 is quite limited in the types of cells that it can infect. 
HIV-1 primarily infects CD4+ T cells but not many myloid-derived 
immune cells. This is because most myeloid-derived cells 
express the viral restriction factor SAMHD1. Although this may 
seem like an advantage to the host, the virus actually gains 
the upper hand because it can escape detection by the innate 
immune system. In support of this, HIV-2 and some SIV strains 
that do not cause such severe pathology express Vpx, which 
counteracts the effects of SAMHD1. Little is known, however, 
about how SAMHD1 prevents HIV-1 infections from taking 
hold. Lahouassa et al. noted that SAMHD1 shares homology 

with a protein from Enterococcus fecalis that has nucleotide 
metabolism activity. Using a variety of in vitro analyses, they 
found that SAMHD1 exhibited phosphohydrolase activity for 
dNTPs and regulated the pool of dNTPs in myeloid-derived 
cells. SAMHD1 expression lowered the concentration of dNTPs 
below what is required for productive reverse transcription 
by HIV-1, thereby blocking infection. Thus, regulation of 
nucleotide pools may be a means by which cells regulate their 
susceptibility to viral infection, but hidden benefits for the 
virus may be lurking, too. 

Nat Immunol 2012; 13: 10.1038/ni.2236 
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Tolerance to endotoxins that is triggered by prior exposure 
to Toll-like receptor (TLR) ligands provides a mechanism 
with which to dampen inflammatory cytokines. The 
receptor-interacting protein RIP140 interacts with the 
transcription factor NF-κB to regulate the expression of 
genes encoding proinflammatory cytokines. Ho et al. found 
lipopolysaccharide stimulation of kinase Syk-mediated 
tyrosine phosphorylation of RIP140 and interaction of the NF-
κB subunit RelA with RIP140. These events resulted in more 
recruitment of the E3 ligase SCF to tyrosine-phosphorylated 

RIP140, which degraded RIP140 to inactivate genes encoding 
inflammatory cytokines. Macrophages expressing non-
degradable RIP140 were resistant to the establishment of 
endotoxin tolerance for specific ‘tolerizable’ genes. These 
results identify RelA as an adaptor with which SCF finetunes 
NF-κB target genes by targeting the co-activator RIP140 and 
show an unexpected role for RIP140 degradation in resolving 
inflammation and endotoxin tolerance.

Nature Immunol 2012; 13: 379
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NF-κB-mediated degradation of the coactivator RIP140 regulates inflammatory responses and 
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“You can’t separate peace from freedom because no one can be  
at peace unless he has his freedom”

Malcolm X (1925-1965), African-American Muslim minister and human rights activist. To his admirers, he was a courageous advocate 
for the rights of African Americans, a man who indicted white America in the harshest terms for its crimes against black  

Americans. Detractors accused him of preaching racism, black supremacy, antisemitism, and violence. He has  
been called one of the greatest and most influential African Americans in history
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laris, and cardiac valve disease, that may be reconsidered in 
the criteria of APS in children. The increased frequency of 
infectious processes in childhood could be responsible for 
the prevalence of non-pathogenic and transient aPL, but in 
our cohort even the patients with primary APS had other 
ongoing manifestations. We found no important differences 
in thrombotic and non-thrombotic clinical manifestations 
and immunological features between the patients with pri-
mary APS and those with APS associated with SLE, although 
this may be a sample bias or a feature of Mexican children.
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The intestinal immune system is exposed to a mixture of foreign 
antigens from diet, commensal flora and potential pathogens. 
Understanding how pathogen-specific immunity is elicited 
while avoiding inappropriate responses to the background 
of innocuous antigens is essential for understanding and 
treating intestinal infections and inflammatory diseases. The 
ingestion of protein antigen can induce oral tolerance, which is 
mediated in part by a subset of intestinal dendritic cells (DCs) 
that promote the development of regulatory T cells. The lamina 
propria (LP) underlies the expansive single-cell absorptive 
villous epithelium and contains a large population of DCs 
(CD11c+ CD11b+ MHCII+ cells) comprised of two predominant 
subsets: CD103+ CX3CR1− DCs, which promote immunoglobulin 
A production, imprint gut homing on lymphocytes and induce 

the development of regulatory T cells and CD103− CX3CR1+ DCs 
(with features of macrophages), which promote tumor necrosis 
factor-alpha production, colitis, and the development of TH17 
T cells. However, the mechanisms by which different intestinal 
LP-DC subsets capture luminal antigens in vivo remains largely 
unexplored. Using a minimally disruptive in vivo imaging 
approach McDole et al. show that in the steady-state, small 
intestine goblet cells (GCs) function as passages delivering low 
molecular weight soluble antigens from the intestinal lumen to 
underlying CD103+ LP-DCs. The preferential delivery of antigens 
to DCs with tolerogenic properties implies a key role for this GC 
function in intestinal immune homeostasis.

Nature 2012; 483: 345
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Cilia were once thought to be evolutionary remnants, but 
structural defects reveal their importance in signaling 
pathways and human disease, such as Joubert syndrome. 
Either of the genes TMEM138 and TMEM216 can be found 
mutated in phenotypically indistinguishable ciliopathy 
patients. Interestingly, despite their lack of sequence 
homology, these genes have always been aligned in head-
to-tail configuration during vertebrate evolution. The proteins 
expressed by these genes mark distinct tethered vesicles, 
which differentially carry ciliary proteins for assembly. Lee 

and colleagues show that the coordinated expression of these 
adjacent genes depends upon a co-evolved regulatory element 
in the non-coding intergenic region, which thus integrates the 
roles of both gene products. This discovery explains not only 
the indistinguishable pathogenesis of the patients’ genotypes 
but also how the evolutionary clustering of genes unrelated in 
sequence may correlate with coordinated control of expression 
and function. 

Science 2012; 335: 966

Eitan Israeli

Capsule

Distinguishing ciliopathy patients



Original Articles

 293

IMAJ • VOL 14 • may 2012

survey of atrial fibrillation in general practice: the West Birmingham Atrial 
Fibrillation Project. Br J Gen Pract 1997; 47: 285-9.

12.	 Levy S, Maarek M, Coumel P, et al. Characterization of different subsets of 
atrial fibrillation in general practice in France. The Alfa Study. Circulation 
1999; 99: 3028-35.

13.	 Ruigomez A, Johansson S, Wallander MA, Rodriguez LAG. Incidence of 
chronic atrial fibrillation in general practice and its treatment pattern. J Clin 
Epidemiol 2002; 55: 358-63.

14.	 Fuster V, Ryden LE, Cannon DS, et al. ACC/AHA/ESC 2006 Guidelines for 
the Management of Patients with Atrial Fibrillation. J Am Coll Cardiol 2006; 
48: 149-246.

15.	 Rich MW. Epidemiology of atrial fibrillation. J Interv Card Electrophysiol 
2009; 25: 3-8.

16.	 Nabauer M, Gerth A, Limbourg T, et al. The Registry of the German 
Competence NETwork on Atrial Fibrillation: patient characteristics and 
individual management. Europace 2009; 11: 423-34.

17.	 Opolski G, Kosior DA, Kurzelewski M, et al. Baseline characteristics of 
patients from Poland enrolled in the global registry of patients with recently 
diagnosed atrial fibrillation (RecordAF). Kardiologia Polska 2010; 68: 546-54.

18.	 Camm AJ, Kirchhof P, Lip GYH, et al. Guidelines for the management of 
atrial fibrillation. The Task Force for the Management of Atrial Fibrillation 
of the European Society of Cardiology (ESC). Eur Heart J doi:10.1093/
euroheartj/ehq278.

19.	 Andrade JG, Connolly SJ, Dorian P, et al. Antiarrhythmic use from 1991 to 
2007: insights from the Canadian Registry of Atrial Fibrillation (CARAF I 
and II). Heart Rhythm 2010; 7: 1171-7.

20.	 Kowey PR, Breithardt G, Camm J, et al. Physician stated atrial fibrillation 
management in light of treatment guidelines: data from an international, 
observational prospective survey. Clin Cardiol 2010; 33: 172-8.

21.	 Waldo AL, Becker RC, Tapson VF, Colgan KJ. Hospitalized patients with 
atrial fibrillation and a high risk of stroke are not being provided with 
adequate anticoagulation. J Am Coll Cardiol 2005; 46: 1729-36.

22.	 Agarwal S, Bennett D, Smith DJ. Predictors of warfarin use in atrial fibrillation 
patients in the inpatient setting. Am J Cardiovasc Drugs 2010; 10: 37-48. 

23.	 Monte S, Macchia A, Pellegrini F, et al. Antithrombotic treatment is strongly 
underused despite reducing overall mortality among high-risk elderly 
patients hospitalized with atrial fibrillation. Eur Heart J 2006; 27: 2217-23.

24.	 Connolly SJ, Ezekowitz MD, Yusuf S, et al. Dabigatran versus warfarin in 
patients with atrial fibrillation. N Engl J Med 2009; 361: 1139-51.

25.	 Nieuwlaat R, Prins MH, Le Heuzey JY, et al. Prognosis, disease progression, 
and treatment of atrial fibrillation patients during 1 year follow-up of the 
Euro Heart Survey on Atrial Fibrillation. Europace 2008; 29: 1181-9.

frequently hypertension. The collected data represent a tool 
for surveying and helping to improve routine clinical care.
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The gut microbiota is a complex ecosystem that has co-
evolved with host physiology. Colonization of germ-free (GF) 
mice with a microbiota promotes increased vessel density in 
the small intestine, but little is known about the mechanisms 
involved. Tissue factor (TF) is the membrane receptor that 
initiates the extrinsic coagulation pathway, and it promotes 
developmental and tumor angiogenesis. Reinhardt et al. 
show that the gut microbiota promotes TF glycosylation 
associated with localization of TF on the cell surface, the 
activation of coagulation proteases, and phosphorylation 
of the TF cytoplasmic domain in the small intestine. Anti-TF 
treatment of colonized GF mice decreased microbiota-induced 
vascular remodelling and expression of the proangiogenic 
factor angiopoietin-1 (Ang-1) in the small intestine. Mice 

with a genetic deletion of the TF cytoplasmic domain or with 
hypomorphic TF (F3) alleles had a decreased intestinal vessel 
density. Coagulation proteases downstream of TF activate 
protease-activated receptor (PAR) signalling implicated in 
angiogenesis. Vessel density and phosphorylation of the 
cytoplasmic domain of TF were decreased in small intestine 
from PAR1-deficient (F2r−/−) but not PAR2-deficient (F2rl1−/−) 
mice, and inhibition of thrombin showed that thrombin–PAR1 
signalling was upstream of TF phosphorylation. Thus, the 
microbiota-induced extravascular TF–PAR1 signaling loop is a 
novel pathway that may be modulated to influence vascular 
remodeling in the small intestine.

Nature 2012; 483: 627

Eitan Israeli

Capsule

Tissue factor and PAR1 promote microbiota-induced intestinal vascular remodelling



Original Articles

 303

IMAJ • VOL 14 • may 2012

5.	 White NH. Diabetic ketoacidosis in children. Endocrinol Metab Clin North 
Am 2000; 29: 657-82.

6.	 Kitabchi AE, Wall BM. Diabetic ketoacidosis. Med Clin North Am 1995; 79: 9-37.

7.	 Kitabchi AE, Umpierrez GE, Murphy MB, et al. Management of hyperglycemic 
crises in patients with diabetes. Diabetes Care 2001; 24: 131-53.

8.	 Hardern RD, Quinn ND. Emergency management of diabetic ketoacidosis in 
adults. Emerg Med J 2003; 20 (3): 210-13.

9.	 Kitabchi AE, Umpierrez GE, Murphy MB, Kreisberg RA. Hyperglycemic 
crises in adult patients with diabetes: a consensus statement from the 
American Diabetes Association. Diabetes Care 2006; 29 (12): 2739-48.

10.	 Henriksen OM, Prahl JB, Røder ME, Svendsen OL. Treatment of diabetic 
ketoacidosis in adults in Denmark: a national survey. Diabetes Res Clin Pract 
2007; 77 (1): 113-19.

11.	 Maldonado MR, Chong ER, Oehl MA, Balasubramanyam A. Economic 
impact of diabetic ketoacidosis in a multiethnic indigent population: analysis 
of costs based on the precipitating cause. Diabetes Care 2003; 26 (4): 1265-9.

12.	 Efstathiou SP, Tsiakou AG, Tsioulos DI, et al. A mortality prediction model in 
diabetic ketoacidosis. Clin Endocrinol (Oxf) 2002; 57: 595-601.

13.	 Freire AX, Umpierrez GE, Afessa B, Latif KA, Bridges L, Kitabchi AE. 
Predictors of intensive care unit and hospital length of stay in diabetic 
ketoacidosis. J Crit Care 2002; 17: 207-11.

14.	 American Diabetes Association. Hyperglycemic crises in patients with 
diabetes mellitus. Diabetes Care 2003; 26: S109-17.

15.	 Weitzman S, Greenfield A, Billimek J, et al. Improving combined diabetes 

outcomes by adding a simple patient intervention to physician feedback: a 
cluster randomized trial. IMAJ Isr Med Assoc J 2009; 11: 719-24.

16.	 Nahmia A, Tamir O, Raz I, Wainstein J. In anticipation of patient 
participation. IMAJ Isr Med Assoc J 2009; 9: 751-2.

17.	 Buchs E, Rapoport MJ. Institutional glucometrics for determine glucose control 
as practiced by general medicine wards. IMAJ Isr Med Assoc J 2010; 12: 463-7. 

18.	 Vinker S, Nakar S, Ram R, Lustman A, Kitai E. Quality of diabetes care in 
the community: a cross-sectional study in central Israel. IMAJ Isr Med Assoc 
J 2005; 7: 643-7.

19.	 Rossetti L, Giaccari A, DeFronzo RA. Glucose toxicity. Diabetes Care 1990; 
13: 610-30.

20.	 Robertson RP, Olson LK, Zhang HJ. Differentiating glucose toxicity from 
glucose desensitization: a new message from the insulin gene. Diabetes 1994; 
43 (9): 1085-9.

21.	 MacIsaac RJ, Lee LY, McNeil KJ, Tsalamandris C, Jerums G. Influence of 
age on the presentation and outcome of acidotic and hyperosmolar diabetic 
emergencies. Intern Med J 2002; 32 (8): 379-85.

22.	 Henriksen OM, Røder ME, Prahl JB, Svendsen OL. Diabetic ketoacidosis in 
Denmark: incidence and mortality estimated from public health registries. 
Diabetes Res Clin Pract 2007; 76 (1): 51-6.

23.	 Ko SH, Lee WY, Lee JH, et al. Clinical characteristics of diabetic ketoacidosis 
in Korea over the past two decades. Diabet Med 2005; 22 (4): 466-9.

24.	 Chung ST, Perue GG, Johnson A, et al. Predictors of hyperglycaemic crises 
and their associated mortality in Jamaica. Diabetes Res Clin Pract 2006; 73 
(2): 184-90.

Viral infection is commonly associated with virus-driven 
hijacking of host proteins. Marazzi et al. describe a novel 
mechanism by which influenza virus affects host cells through 
the interaction of influenza non-structural protein 1 (NS1) with 
the infected cell epigenome. The authors show that the NS1 
protein of influenza A H3N2 subtype possesses a histone-like 
sequence (histone mimic) that is used by the virus to target 
the human PAF1 transcription elongation complex (hPAF1C). 
They demonstrate that binding of NS1 to hPAF1C depends 
on the NS1 histone mimic and results in suppression of 

hPAF1C-mediated transcriptional elongation. Furthermore, 
human PAF1 has a crucial role in the antiviral response. Loss 
of hPAF1C binding by NS1 attenuates influenza infection, 
whereas hPAF1C deficiency reduces antiviral gene expression 
and renders cells more susceptible to viruses. The researchers 
propose that the histone mimic in NS1 enables the influenza 
virus to affect inducible gene expression selectively, thus 
contributing to suppression of the antiviral response.
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Since its discovery in the early 1990s the deleted in colorectal 
cancer (DCC) gene, located on chromosome 18q21, has been 
proposed as a tumor suppressor gene as its loss is implicated 
in the majority of advanced colorectal and many other 
cancers. DCC belongs to the family of netrin 1 receptors, which 
function as dependence receptors as they control survival or 
apoptosis depending on ligand binding. However, the role of 
DCC as a tumor suppressor remains controversial because 
of the rarity of DCC-specific mutations and the presence of 
other tumor suppressor genes in the same chromosomal 
region. Krimpenfort and team show that in a mouse model of 
mammary carcinoma based on somatic inactivation of p53, 

additional loss of DCC promotes metastasis formation without 
affecting the primary tumor phenotype. Furthermore, we 
demonstrate that in cell cultures derived from p53-deficient 
mouse mammary tumors DCC expression controls netrin-1-
dependent cell survival, providing a mechanistic basis for 
the enhanced metastatic capacity of tumor cells lacking DCC.  
Consistent with this idea, in vivo tumor cell survival is enhanced 
by DCC loss. Together, these data support the function of DCC 
as a context-dependent tumor suppressor that limits survival 
of disseminated tumor cells.

 Nature 2012; 482: 538
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Interleukin-10 (IL-10) production is under tight genetic control 
in populations living in affluent environments. However, 
little is known about the role of IL10 genetics on cytokine 
production in populations living in environments with 
high infectious pressure. Boef and co-scientists previously 
reported that, in a rural Ghanaian population, the most 
common IL10 haplotype associates with a pro-inflammatory 
response. Here, the authors aim to replicate these findings 
in an independent sample of the same population 2 years 
later. IL-10 and tumor necrosis factor-alpha (TNFα) protein 
concentrations were determined in whole-blood samples 
ex vivo stimulated with lipopolysaccharide and zymosan in 
2006 (n=615) and 2008 (n=647). The association between 
IL10 single nucleotide polymorphisms and Z-scores of 

IL-10 and TNFα levels was analyzed in each population 
subset. The most common IL10 haplotype was associated 
with a significantly lower IL-10 production and non-
significantly increased TNFα levels. The correlation between 
repeated cytokine assays, based on 111 individuals with 
measurements in both 2006 and 2008, was r = 0.53 (P < 0.001) 
for IL-10 and r = 0.36 (P < 0.001) for TNFα. The replication of the 
previously found effect of variation in the IL10 gene on IL-10 
production and the correlation between repeated cytokine 
stimulation assays provide evidence that IL10 genetics have 
an important role in regulating the host response under high 
infectious pressure.

Genes Immun 2012; 13: 103
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The influence of genetic variation on innate immune activation in an environment with high 
infectious pressure

“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, in Gabon. As a music scholar and organist, he studied the music of German composer Johann  
Sebastian Bach and influenced the Organ reform movement. Schweitzer’s passionate quest was to discover a  

universal ethical philosophy, anchored in a universal reality, and make it directly available to all of humanity 

Although the MHC class II ‘u’ haplotype is strongly associated 
with type 1 diabetes (T1D) in rats, the role of MHC class II in 
the development of tissue-specific autoimmune diseases 
including T1D and autoimmune thyroiditis remains unclear. 
To clarify this, Yokoi et al. produced a congenic strain carrying 
MHC class II ‘a’ and ‘u’ haplotypes on the Komeda diabetes-
prone (KDP) genetic background. The u/u homozygous 
animals developed T1D similar to the original KDP rat; a/u 
heterozygous animals did develop T1D but with delayed onset 
and low frequency. In contrast, none of the a/a homozygous 
animals developed T1D; about half of the animals with 
a/u heterozygous or a/a homozygous genotypes showed 

autoimmune thyroiditis. To investigate the role of genetic 
background in the development of thyroiditis, the authors 
also produced a congenic strain carrying Cblb mutation of the 
KDP rat on the PVG.R23 genetic background (MHC class II ‘a’ 
haplotype). The congenic rats with homozygous Cblb mutation 
showed autoimmune thyroiditis without T1D and slight to 
severe alopecia, a clinical symptom of hypothyroidism such as 
Hashimoto’s thyroiditis. These data indicate that MHC class II 
is involved in the tissue-specific development of autoimmune 
diseases, including T1D and thyroiditis.

Genes Immun 2012; 13: 139
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21.	 Tincani A, Andreoli L, Casu C, et al. Anti- 
phospholipid antibody profile: implications for 
the evaluation and management of patients. 
Lupus 2010; 19: 432-5.

18.	 Arvieux J, Renaudineau Y, Mane I , et al. Dis- 
tinguishing features of anti-beta2glycoprotein I 
antibodies between patients with leprosy and the 
antiphospholipid syndrome. Thromb Haemost 2002;  
87: 599-605.

19.	 Ambrozic A, Avicin T, Ichikawa K, et al. Anti-
beta(2)-glycoprotein I antibodies in children with 
atopic dermatitis. Int Immunol 2002; 14: 823-30.

20.	 Andreoli L, Nalli C, Motta M, et al. Anti-β2-

16.	 de Laat B, Pengo V, Pabinger I, et al. The asso- 
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al. Patients with atherosclerotic syndrome, 
negative in anti-cardiolipin assays, make IgA 
autoantibodies that preferentially target domain 
4 of beta2-GPI. J Autoimmun 2006; 27: 266-71.

Hypomethylation of the interleukin (IL)10 and IL1R2 
promoters is associated with disease activity interaction 
of genetic and environmental factors. Investigations have 
shown that environmentally driven epigenetic changes 
contribute to the etiology of SLE. Lin and co-authors 
hypothesize that aberrant DNA methylation may contribute 
to the activation of the immune machinery and trigger 
lupus disease activity. A whole-genome methylation array 
was applied to investigate the DNA methylation changes 
between 12 pairs of active systemic lupus erythematosus 
(SLE) patients and healthy controls. The results were further 
confirmed in 66 SLE patients and 102 healthy controls. The 
methylation statuses of the IL10 and IL1R2 genes were 
significantly reduced in the SLE patient samples relative 

to the healthy controls (age-adjusted odds ratios, 64.2 and 
16.9, respectively, P < 0.0001). There was a trend toward 
SLE patients having hypomethylated IL10 and IL1R2 genes 
accompanied by greater disease activity. We observed 
that the methylation degree of IL10 and IL1R2 genes were 
reduced in the rheumatoid arthritis (RA) patients as well 
but the hypomethylation change was more significant 
in IL1R2 genes than in the IL10 genes in RA patients. This 
study demonstrated that DNA hypomethylation might 
be associated with SLE. Hypomethylated IL10 and IL1R2 
genes may provide potential epigenetic markers as clinical 
predictors for autoimmune diseases.

Genes Immun 2012; 13: 214
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A whole genome methylation analysis of systemic lupus erythematosus

“It was in my heart to help a little because I was helped much”
Kalil Gibran (1883-1931), Lebanese-American artist, poet and writer. 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 that became extremely  
popular in the 1960s counterculture. Gibran is the third best-selling poet of all time, behind Shakespeare and Lao-Tzu

Many bacterial pathogens can enter various host cells 
and then survive intracellularly, transiently evade humoral 
immunity, and further disseminate to other cells and tissues. 
When bacteria enter host cells and replicate intracellularly, the 
host cells sense the invading bacteria as damage-associated 
molecular patterns (DAMPs) and pathogen-associated 
molecular patterns (PAMPs) by way of various pattern 
recognition receptors. As a result, the host cells induce alarm 
signals that activate the innate immune system. Therefore, 
bacteria must modulate host inflammatory signaling and 
dampen these alarm signals. How pathogens do this after 
invading epithelial cells remains unclear, however. Sanada 
et al. show that OspI, a Shigella flexneri effector encoded by 
ORF169b on the large plasmid and delivered by the type ΙΙΙ 
secretion system, dampens acute inflammatory responses 
during bacterial invasion by suppressing the tumor necrosis 

factor (TNF) receptor-associated factor 6 (TRAF6)-mediated 
signaling pathway. OspI is a glutamine deamidase that 
selectively deamidates the glutamine residue at position 
100 in UBC13 to a glutamic acid residue. Consequently, 
the E2 ubiquitin-conjugating activity required for TRAF6 
activation is inhibited, allowing S. flexneri OspI to modulate 
the diacylglycerol-CBM (CARD-BCL10-MALT1) complex-TRAF6-
nuclear factor κB signaling pathway. We determined the 2.0 Å 
crystal structure of OspI, which contains a putative cysteine-
histidine-aspartic acid catalytic triad. A mutational analysis 
showed this catalytic triad to be essential for the deamidation 
of UBC13. These results suggest that S. flexneri inhibits acute 
inflammatory responses in the initial stage of infection by 
targeting the UBC13-TRAF6 complex.

Nature 2012; 483: 623
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The Shigella flexneri effector OspI deamidates UBC13 to dampen the inflammatory response
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sion is very high if the patient is appro-
priately prepared with anticoagulation. 
Transesophageal echo is not necessary in 
these patients [12]. Several studies have 
suggested that the outcome of patients on 
rate control or rhythm control regime is 
similar [13-15]. However, the outcome is 
not similar in patients with sinus rhythm 
or atrial fibrillation [16]. This means that 
we still need a safe and effective therapy for 
rhythm control [17].

The second group of patients present-
ing to the cardiology clinic are those who 
were successfully cardioverted in the 
emergency department or in hospital. The 
follow-up clinician decides on the length 
of anticoagulation and intervention if the 
fibrillation reoccurs. 

The third group of patients is referred 
for further intervention, such as cath-
eter ablation. Since catheter ablation 
has become a routine treatment for 
atrial fibrillation, a significant number 
of patients referred to the cardiology 
clinic are further referred for an invasive 
approach. 

The study by Antonelli et al. [1] presents  
a snapshot picture of patients with atrial 
fibrillation in the cardiology clinic. The 
outcome of these patients, the length of 
anticoagulation, the therapeutic approach 
taken, the decision on rate or rhythm 

control, and referral to catheter ablation 
are not provided in their article and future 
large clinical studies are needed.
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“An honest man in politics shines more there than he would elsewhere”
Mark Twain (1835-1910), American author and humorist, most noted for his novels, The Adventures of Tom Sawyer and its sequel, 

Adventures of Huckleberry Finn 

To study the evolution of recombination rates in apes, Auton 
et al. developed methodology to construct a fine-scale 
genetic map from high-throughput sequence data from 10 
Western chimpanzees, Pan troglodytes verus. Compared to 
the human genetic map, broad-scale recombination rates 
tend to be conserved, but with exceptions, particularly in 
regions of chromosomal rearrangements and around the site 
of ancestral fusion in human chromosome 2. At fine scales, 
chimpanzee recombination is dominated by hotspots, which 
show no overlap with those of humans even though rates 

are similarly elevated around CpG islands and decreased 
within genes. The hotspot-specifying protein PRDM9 shows 
extensive variation among western chimpanzees, and there 
is little evidence that any sequence motifs are enriched in 
hotspots. The contrasting locations of hotspots provide 
a natural experiment, which demonstrates the impact of 
recombination on base composition.
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The systematic translation of cancer genomic data into 
knowledge of tumor biology and therapeutic possibilities 
remains challenging. Such efforts should be greatly aided 
by robust preclinical model systems that reflect the genomic 
diversity of human cancers and for which detailed genetic 
and pharmacological annotation is available. Barretina et 
al.  describe the Cancer Cell Line Encyclopedia (CCLE): a 
compilation of gene expression, chromosomal copy number 
and massively parallel sequencing data from 947 human 
cancer cell lines. When coupled with pharmacological 
profiles for 24 anticancer drugs across 479 of the cell lines, 
this collection allowed identification of genetic, lineage, 
and gene expression-based predictors of drug sensitivity. 

In addition to known predictors, we found that plasma cell 
lineage correlated with sensitivity to IGF1 receptor inhibitors; 
AHR expression was associated with MEK inhibitor efficacy 
in NRAS-mutant lines; and SLFN11 expression predicted 
sensitivity to topoisomerase inhibitors. Together, these 
results indicate that large, annotated cell-line collections 
may help to enable preclinical stratification schemata for 
anticancer agents. The generation of genetic predictions 
of drug response in the preclinical setting and their 
incorporation into cancer clinical trial design could speed 
the emergence of ‘personalized’ therapeutic regimens.

Nature 2012; 483: 603
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The Cancer Cell Line Encyclopedia enables predictive modeling of anticancer drug sensitivity

Withdrawal of nutrients triggers an exit from the cell division 
cycle, the induction of autophagy, and eventually the 
activation of cell death pathways. The relation, if any, among 
these events is not well characterized.  Lee et al. found that 
starved mouse embryonic fibroblasts lacking the essential 
autophagy gene product Atg7 failed to undergo cell cycle 
arrest. Independent of its E1-like enzymatic activity, Atg7 could 
bind to the tumor suppressor p53 to regulate the transcription 
of the gene encoding the cell cycle inhibitor p21CDKN1A. With 

prolonged metabolic stress, the absence of Atg7 resulted 
in augmented DNA damage with increased p53-dependent 
apoptosis. Inhibition of the DNA damage response by deletion 
of the protein kinase Chk2 partially rescued postnatal lethality 
in Atg7−/− mice. Thus, when nutrients are limited, Atg7 
regulates p53-dependent cell cycle and cell death pathways.

Science 2012; 336: 225 
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Atg7 modulates p53 activity to regulate cell cycle and survival during metabolic stress
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The major histocompatibility complex (MHC) on chromosome 
6p is an established risk locus for ulcerative colitis (UC) and 
Crohn’s disease (CD). Achkar and team aimed to better define 
MHC association signals in UC and CD by combining data from 
dense single-nucleotide polymorphism (SNP) genotyping and 
from imputation of classical human leukocyte antigen (HLA) 
types, their constituent SNPs and corresponding amino acids 
in 562 UC, 611 CD and 1428 control subjects. Univariate and 
multivariate association analyses were performed, controlling 
for ancestry. In univariate analyses, absence of the rs9269955 
C allele was strongly associated with risk for UC (P = 2.67 × 
10−13). rs9269955 is an SNP in the codon for amino acid 

position 11 of HLA-DRβ1, located in the P6 pocket of the HLA-
DR antigen binding cleft. This amino acid position was also the 
most significantly UC-associated amino acid in omnibus tests 
(P = 2.68 × 10−13). Multivariate modeling identified rs9269955-C 
and 13 other variants in best predicting UC vs. control status. 
In contrast, there was only suggestive association evidence 
between the MHC and CD. Taken together, these data 
demonstrate that variation at HLA-DRβ1, amino acid 11 in the 
P6 pocket of the HLA-DR complex antigen binding cleft is a 
major determinant of chromosome 6p association with UC.

Genes Immun 2012; 13: 245
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Amino acid position 11 of HLA-DRβ1 is a major determinant of chromosome 6p association with 
ulcerative colitis

Intestinal phagocytes transport oral antigens and promote 
immune tolerance, but their role in innate immune responses 
remains unclear. Franchi and collaborators found that 
intestinal phagocytes were anergic to ligands for Toll-like 
receptors (TLRs) or commensals but constitutively expressed 
the precursor to interleukin 1β (pro-IL-1β). After infection 
with pathogenic Salmonella or Pseudomonas, intestinal 
phagocytes produced mature IL-1β through the NLRC4 
inflammasome but did not produce tumor necrosis factor (TNF) 
or IL-6. BALB/c mice deficient in NLRC4 or the IL-1 receptor 

were highly susceptible to orogastric but not intraperitoneal 
infection with Salmonella. That enhanced lethality was 
preceded by impaired expression of endothelial adhesion 
molecules, lower neutrophil recruitment and poor intestinal 
pathogen clearance. Thus, NLRC4-dependent production of 
IL-1β by intestinal phagocytes represents a specific response 
that discriminates pathogenic bacteria from commensal 
bacteria and contributes to host defense in the intestine.
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NLRC4 driven production of IL-1β discriminates between pathogenic and commensal bacteria and 
promotes host intestinal defense

“What I am remains to be proved by the good I do”
Mary Baker Eddy (1821-1910), founder of Christian Science, a Protestant American system of religious thought
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In many instances, decisions made by relatively homo- 
geneous groups (two or more people) coalesce around the 
choice that people are most confident in, and this in turn 
stems from the sampling of representations that individuals 
perform when making their choices. Koriat found that if most 
of the group members are able to form accurate judgments, 

then confidence and accuracy coincide and the consensus 
choice is the correct one. By contrast, if few people know the 
right answer, then heterogeneity in people’s representations 
appeared to offer a surer path to accuracy. 
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Joint decisions in a group of people

“Flatter me, and I may not believe you. Criticize me, and I may not like you. Ignore me, and I may 
not forgive you. Encourage me, and I will not forget you”

William Arthur Ward (1921-1994), American college administrator and writer and  
one of the most quoted writers of inspirational maxims
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bone workup, and the patient was put on 
bisphosphonates, calcium and vitamin D. 

Comment

Seizures are a known cause of fractures. 
The most common bones to break are ver-
tebrae, distal radius, and proximal femurs. 
Interestingly, as in the case presented here, 
seizures during sleep cause more fractures, 
indicating that the muscle spasm is strong 
enough to cause fractures. Most of the ver-
tebral fractures are compression fractures 
that respond to non-operative treatment 
(analgesia, rest, bracing). However, burst 
fractures have also been documented, 
narrowing the spinal canal, causing neuro-
logical symptoms requiring urgent surgical 
decompression [2]. 

Hypoglycemia (defined as a measured 
blood sugar below 70 mg/dl) is a known 
cause of seizures. When blood glucose 
levels drop the brain does not receive 
the basal amounts of glucose needed for 
normal function, eventually leading to 
confusion, disorientation, seizures, coma 
and death. Insulin-dependent diabetic 
patients suffer from hypoglycemia 10% of 
the time, and 62–170 episodes of severe 
hypoglycemia per 100 patient years were 
reported to occur [3]. Insulin-dependent 
diabetes has been associated with low 
bone density. The Nord-Trondelag Health 
Survey showed a significant increase in 
hip fracture rates among female diabetic 
patients compared to non-diabetic female 
patients [4]. The longer the patient has 
diabetes, the higher the chances of suffer-
ing a fracture. The exact cause of higher 
fracture risk is not known; however, ani-
mal models suggested a deleterious effect 

of insulin-like growth factors and other 
cytokines on diabetic bone metabolism. 
In addition, the fact that the disease usu-
ally starts at a young age, when bones are 
still growing, may influence maximal 
bone density and bone mineralization. 
There is an association between diabetes 
and celiac disease, gastropathy and neu-
rogenic bowel syndrome – all factors that 
lead to osteomalacia and osteoporosis and 
increase the risk of fractures.

Despite the high prevalence of osteo-
penia and hypoglycemic events in dia-
betic patients, there are singular reports 
in the English literature of vertebral frac-
tures caused by hypoglycemia-induced 
epileptic seizures in diabetic patients. In 
his article, Nabarro [5] states that in his 
long career as a diabetologist he encoun-
tered only four cases of vertebral fractures 
caused by hypoglycemia, and that these 
fractures are most likely missed, indicat-
ing the need for a thorough evaluation 
of diabetic patients complaining of back 
ache after suffering from a nocturnal 
hypoglycemic event. 

The incidence of concomitant verte-
bral fractures is as high as 10% in trau- 
matic and osteoporotic fractures. The frac-
tures can be in adjacent levels or skipping 
vertebrae. These fractures can be easily 
missed, as the patient refers to the primary 
cause of pain and the second injury may 
be masked at that time. As in the case 
presented here, only after undergoing 
treatment for the T5-T6 fractures did the 
patient begin to suffer from the lumbar 
burst fracture. In trauma cases, ATLS 
(Advanced Life Trauma Life Support) rec-
ommends a whole-body CT scan to avoid 
missing injuries in stable patients as part of 

the secondary survey. The case described 
here raises the question whether convul-
sion-induced trauma should be managed 
in the same way. These fractures need to 
be sought with a high index of suspicion 
when the patient complains of sensorineu-
ral changes after the initial diagnosis.

In conclusion, vertebral fractures are 
an elusive complication and should be 
looked for in patients suffering backache 
after hypoglycemic convulsions. If a frac-
ture is noted, a complete survey of the 
spine is recommended to rule out other 
vertebral lesions. These patients must be 
treated for their acute injuries followed 
by a full evaluation and treatment of their 
metabolic bone disease.
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Amyloid fibrils are insoluble protein aggregates that play a 
role in various degenerative diseases. Recent experiments 
have provided insight into fibrillar structures; however, the 
mechanisms of aggregation remain unclear. Neudecker et 
al. describe the structure of a transient folding intermediate 
in a protein SH3 domain known to undergo aggregation. 

The intermediate is stabilized by non-native interactions 
and exposes an aggregation-prone β strand. Thus, for this 
protein, folding from the intermediate state will compete 
with aggregation. 
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The mechanisms of protein aggregation 




