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the 230 homozygous LS patients, including patients who were 
treated with IGF1 or GH, had a history of cancer up to the age 
of 85. On the other hand, 30 patients with cancer were reported 
among 752 first-degree heterozygote family members (4%), 
and 31 malignancies (mainly lung, prostate, breast and colon 
tumors) were reported among 131 further relatives (23.7%) 
[8,9]. Despite the small size of this cohort, differences in cancer 
incidence between LS patients and relatives were regarded as 
statistically significant. These epidemiological findings support 
the hypothesis that homozygous congenital IGF1 deficiency 
may confer protection against future development of a tumor.

To identify the entire collection of genes and signaling path-
ways associated with cancer evasion in LS, genomic analyses 
were recently conducted using LS-derived lymphoblastoid 
cells available at the National Laboratory for the Genetics of 
Israel Populations, Tel Aviv University [10]. Analyses identified 
series of genes that are either over- or under-represented in LS 
patients [Table 1]. Gene differential expression was noticed in a 
number of gene families, including cell cycle, metabolic control, 
cytokine-cytokine receptor interaction, Jak-STAT signaling, 
PI3K-AKT signaling, etc. Major differences between LS and 

healthy controls were also noticed in pathways associated with 
cell cycle distribution, apoptosis and autophagy. The identifica-
tion of novel downstream targets of the GH-IGF1 endocrine 
network by genome-wide analyses highlights the key role of 
the GH-IGF1 axis in the initiation and progression of cancer. 
Future studies will address the transcriptional and epigenetic 
mechanisms responsible for IGF1 regulation of new metabolic 
and oncogenic genes.
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Table 1. Selected differentially regulated genes in LS patients

Genes downregulated in LS Biological role

Cyclin A1 Cell cycle

AKT3 Apoptosis

Versican Extracellular matrix proteoglycan

Olfactory receptor Detection of odor molecules.

Nephronectin Cell adhesion

Serpin B2 Apoptosis and proliferation

Genes upregulated in LS Biological role

UDP glucuronosyltransferase 2 family Elimination of xenobiotic substances

G-protein coupled receptor Signaling

Thioredoxin interacting protein Metabolic regulation

ZYG11A Cell cycle regulator

CAPN2 Extracellular matrix disassembly

Patients in clinical trials may see their conditions improve, 
sometimes dramatically, even when they are in the control 
arm of the study. Tétreault and collaborators used brain 
imaging to analyze the connectivity during placebo and pain 
relief treatment for arthritis-induced knee pain. Brain activity 
associated with the placebo effect was recorded in the right 
mid-frontal gyrus circuitry of about half of the participants. 

In contrast, duloxetine-induced analgesia stimulated activity 
deep in the right parahippocampbal gyrus. In some patients, 
duloxetine interfered adversely with the placebo effect. The 
responses of individuals can now be differentiated, and their 
exposure to ineffective therapies can be monitored.

PLOS Bio 2016; 10.1371/journal. pbio.1002570
Eitan Israeli

Capsule

Side effects for placebo poppers



Original articles

14 

IMAJ • VOL 19 • JANUARY 2017

fax: (972-4) 910-7472
email: marwan20@bezeqint.net

References
1. Odeh M, Hershkovits M, Bornstein J, Loberant N , Blumenthal M, Ophir E. 

Congenital absence of salivary glands in Down syndrome. Arch Child Dis 2013; 
98: 781-3.

2. Smith NJ, Smith PB. Congenital absence of major salivary glands. Br Dent J 1977; 
142: 259-60.

3. Ferguson MM, Ponnambalamy Y. Aplasia of the parotid gland in Down 
syndrome.  Br J Oral Maxillofac Surg 2005; 43: 113-17.

4. Siqueira WL, Siqueira MF, Mustacchi Z, et al. Salivary parameters in infants aged 
12 to 60 months with Down syndrome. Spec Care Dentist 2007; 27: 202-5.

5. Odeh M, Ophir E, Ardekian L, et al. Normal fetal salivary glands at 14–16 weeks 
of gestation as observed by transvaginal ultrasound imaging. Ultrasound Obstet 
Gynecol 2010; 35: 395-7.

due to the rarity of congenital absence of the salivary glands, 
our findings, although unconfirmed, are significant. This issue 
should be evaluated in a large prospective study.

Detection of the salivary glands as early as 14–16 weeks of 
gestation [5], and the fact that these glands are absent in about 
28% of children with trisomy 21 [1] and in 33% of fetuses with 
trisomy 21 (as shown in this study), support the feasibility of 
using this finding for prospectively detecting fetuses at risk for 
trisomy 21.
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Pain hypersensitivity can spread to unaffected body regions 
immediately surrounding the initial insult. Sometimes it can 
even spread to the opposite site of the body or to large 
body areas and cause widespread pain. Kronschläger et al. 
discovered a form of synaptic plasticity in the spinal cord 
that may explain the spread of pain hypersensitivity. This 

plasticity was induced by the activation of glial cells. The 
spread was mediated by gliotransmitters that diffuse widely, 
even reaching the cerebrospinal fluid at biologically relevant 
concentrations.

Science 2016; 354: 1144
Eitan Israeli
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Glial cells contribute to pain

The ability of the adult mammalian brain to compensate for 
neuronal loss caused by injury or disease is very limited. 
Transplantation aims to replace lost neurons, but the extent 
to which new neurons can integrate into existing circuits is 
unknown. Using chronic in vivo two-photon imaging, Falkner et 
al. show that embryonic neurons transplanted into the visual 
cortex of adult mice mature into bona fide pyramidal cells 
with selective pruning of basal dendrites, achieving adult-like 
densities of dendritic spines and axonal boutons within 4–8 
weeks. Monosynaptic tracing experiments reveal that grafted 

neurons receive area-specific afferent inputs matching those 
of pyramidal neurons in the normal visual cortex, including 
topographically organized geniculo-cortical connections. 
Furthermore, stimulus-selective responses refine over the 
course of many weeks and finally become indistinguishable 
from those of host neurons. Thus, grafted neurons can 
integrate with great specificity into neocortical circuits that 
normally never incorporate new neurons in the adult brain.

Nature 2016; 539: 248
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Transplanted embryonic neurons integrate into adult neocortical circuits

Alzheimer’s disease presents with amyloid-β (Aβ) plaques and 
tau tangles. The prevailing idea in the field is that Aβ induces 
phosphorylation of tau, which in turn mediates neuronal 
dysfunction. Working with Alzheimer’s disease mouse models, 
Ittner et al. found evidence for a protective role of tau in 
early Alzheimer's disease. This protection involves specific 

tau phosphorylation at threonine 205 at the postsynapse. A 
protective role of phosphorylated tau in disease challenges 
the dogma that tau phosphorylation only mediates toxic 
processes. 

Science 2016; 354: 904
Eitan Israeli
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Tau phosphorylation in alzheimer’s disease: not all bad
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Zika virus (ZIKV) has been associated with fetal microcephaly 
and Guillain-Barre syndrome. Other mosquito-born flavivirus- 
es, such as dengue virus, encode non-coding subgenomic 
flavivirus RNAs (sfRNAs) in their 3' untranslated region that 
accumulate during infection and cause pathology. Akiyama 
and co-researchers report that ZIKV also produces sfRNAs that 

resist degradation by host exonucleases in infected cells. The 
authors solved the structure of one of ZIKV’s sfRNAs by X-ray 
crystallography and found that the multi-pseudoknot structure 
that it adopts underlies its exonuclease resistance. 

Science 2016; 354: 1148
Eitan Israeli
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Zika virus is fit to be tied

Live attenuated vaccines can be very potent, but their potential 
to revert to their pathogenic form limits their use. In an 
attempt to get around this, Si et al. expanded the genetic 
code of influenza A viruses. They propagated viruses that were 
mutated to encode premature termination codons (PTCs) in a 
cell line engineered to be able to express these flu proteins. 

Despite not being able to replicate in conventional cells, PTC-
containing viruses were highly immunogenic and protected 
mice, guinea pigs, and ferrets against influenza challenge.

Science 2016; 354: 1170
Eitan Israeli
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Protecting by changing the code

Natural killer (NK) cells are immune cells that kill virally infected 
target cells. To do this, NK cells dock with their sickened 
targets and unleash on them the destructive contents of their 
cytotoxic lytic granules. Hsu et al. looked at the detailed 
cellular rearrangements involved in killing. They regulated 
signaling pathways and used acoustic trap microscopy 
to arrange NK and target cells in such a way that the lytic 
granules would be released in a directed fashion toward the 
targets or in a non-directed fashion. Perhaps unsurprisingly, 

when the NK cells had the chance to line up and release their 
lytic granules directly toward their targets, fewer bystander 
cells were damaged. Furthermore, killing of the target cells 
was more efficient. Inhibiting the microtubule motor dynein 
or blocking cell adhesion molecules interfered with targeted 
killing and increased non-directed granule release, thereby 
damaging more bystander cells. 

J Cell Biol 2016; 10. 1083/jcb.201604136 
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Original articles

24 

IMAJ • VOL 19 • JANUARY 2017

systematic review and regression meta-analysis with radiobiological modelling. 
Eur J Cancer 2012; 48 (6): 837-44.

12. Song S, Yenice KM, Kopec M, Liauw SL. Image-guided radiotherapy using 
surgical clips as fiducial markers after prostatectomy: a report of total setup 
error, required PTV expansion, and dosimetric implications. Radiother Oncol 
2012; 103 (2): 270-4.

13. Eldredge HB, Studenski M, Keith SW, et al. Post-prostatectomy image-guided 
radiation therapy: evaluation of toxicity and inter-fraction variation using 
online cone-beam CT. J Med Imaging Radiat Oncol 2011; 55 (5): 507-15.

14. Symon Z, Tsvang L, Wygoda M, et al. An interobserver study of prostatic fossa 
clinical target volume delineation in clinical practice: are regions of recurrence 
adequately targeted? Am J Clin Oncol 2011; 34 (2): 145-9.

15. Common Terminology Criteria for Adverse Events (CTCAE) Version 4.0. June 
14, 2010 May 28, 2009 (v4.03: June 14, 2010).

16. King CR. Adjuvant radiotherapy after prostatectomy: does waiting for a 
detectable prostate-specific antigen level make sense? Int J Radiat Oncol Biol 
Phys 2011; 80 (1): 1-3.

17. Shipley WU, Lukka H, Major P, Heney NM, Grigon D. A phase III trial of 
radiation therapy with or without casodex in patients with PSA elevation 
following radical prostatectomy for pT3N0 carcinoma of the prostate. Radiation 
Therapy Oncology Grouop (RTOG) Internet Philadelphia: RTOG 2008. http;//
www.rtog.org/Clinical Trials ProtocolTable/StudyDetails.ASPXStudy=9601;17 
Jul 2011.

18. Moghanaki D, Koontz BF, Karlin JD, et al. Elective irradiation of pelvic lymph 
nodes during postprostatectomy salvage radiotherapy. Cancer 2013; 119 (1): 52-60.

19. Jang JW, Hwang WT, Guzzo TJ, et al. Upfront androgen deprivation therapy 
with salvage radiation may improve biochemical outcomes in prostate cancer 
patients with post-prostatectomy rising PSA. Int J Radiat Oncol Biol Phys 2012; 
83 (5): 1493-9.

20. Bell LJ, Cox J, Eade T, Rinks M, Kneebone A. The importance of prostate bed 
tilt during postprostatectomy intensity-modulated radiotherapy. Med Dosim 
2014; 39 (3): 235-41.

21. Sefrova J, Odrazka K, Paluska P, et al. Magnetic resonance imaging in postpro- 
statectomy radiotherapy planning. Int J Radiat Oncol Biol Phys 2012; 82 (2): 911-18.

22. Mamede M, Ceci F, Castellucci P, et al. The role of 11C-c PET imaging in the 
early detection of recurrence in surgically treated prostate cancer patients with 
very low PSA level <0.5 ng/mL. Clin Nucl Med 2013; 38 (9): e342-5.

23. Cozzarini C, Fiorino C, Da Pozzo LF, et al. Clinical factors predicting late severe 
urinary toxicity after postoperative radiotherapy for prostate carcinoma: a single-
institute analysis of 742 patients. Int J Radiat Oncol Biol Phys 2012; 82 (1): 191-9.

24. Suardi N, Gallina A, Lista G, et al. Impact of adjuvant radiation therapy on urinary 
continence recovery after radical prostatectomy. Eur Urol 2014; 65 (3): 546-51.

25. Jackson WC, Johnson SB, Li D, et al. A prostate-specific antigen doubling time 
of <6 months is prognostic for metastasis and prostate cancer-specific death for 
patients receiving salvage radiation therapy post radical prostatectomy. Radiati 
Oncol (London) 2013; 8 (1): 170.

acknowledgments
Supported in part by unrestricted grants for support of the prostate 
cancer program from the LeRoy Schecter Foundation and the Parasol 
Foundation

Correspondence 
dr. z. symon 
Dept. of Radiation Oncology, Sheba Medical Center, Tel Hashomer 52621, Israel 
fax: (972-3) 530-4469
email: Zvi.Symon@sheba.health.gov.il

References
1. King CR. The timing of salvage radiotherapy after radical prostatectomy: a 

systematic review. Int J Radiat Oncol Biol Phys 2012; 84 (1): 104-11.

2. Thompson IM, Tangen CM, Paradelo J, et al. Adjuvant radiotherapy for 
pathological T3N0M0 prostate cancer significantly reduces risk of metastases 
and improves survival: long-term followup of a randomized clinical trial. J Urol 
2009; 181 (3): 956-62.

3. Bolla M, van Poppel H, Tombal B, et al. Postoperative radiotherapy after radical 
prostatectomy for high-risk prostate cancer: long-term results of a randomised 
controlled trial (EORTC trial 22911). Lancet 2012; 380 (9858): 2018-27.

4. Wiegel T, Bottke D, Steiner U, et al. Phase III postoperative adjuvant 
radiotherapy after radical prostatectomy compared with radical prostatectomy 
alone in pT3 prostate cancer with postoperative undetectable prostate-specific 
antigen: ARO 96-02/AUO AP 09/95. J Clin Oncol 2009; 27 (18): 2924-30.

5. Symon Z, Kundel Y, Sadetzki S, et al. Radiation rescue for biochemical failure 
after surgery for prostate cancer: predictive parameters and an assessment of 
contemporary predictive models. Am J Clin Oncol 2006; 29 (5): 446-50.

6. Thompson IM, Valicenti RK, Albertsen P, et al. Adjuvant and Salvage 
Radiotherapy After Prostatectomy: AUA/ASTRO Guideline. J Urol 2013; 190 
(2): 441-9.

7. Valicenti RK, Thompson I Jr, Albertsen P, et al. Adjuvant and salvage radiation 
therapy after prostatectomy: American Society for Radiation Oncology/
American Urological Association guidelines. Int J Radiat Oncol Biol Phys 2013; 
86 (5): 822-8.

8. King CR. Adjuvant versus salvage radiotherapy for high-risk prostate cancer 
patients. Semin Radiat Oncol 2013; 23 (3): 215-21.

9. Pearse M, Fraser-Browne C, Davis ID, et al. A phase III trial to investigate the 
timing of radiotherapy for prostate cancer with high-risk features: background 
and rationale of the Radiotherapy – Adjuvant Versus Early Salvage (RAVES) 
trial. BJU Int 2014; 113 (Suppl 2): 7-12.

10. Parker C, Sydes MR, Catton C, et al. Radiotherapy and androgen deprivation 
in combination after local surgery (RADICALS): a new Medical Research 
Council/National Cancer Institute of Canada phase III trial of adjuvant 
treatment after radical prostatectomy. BJU Int 2007; 99 (6): 1376-9.

11. Ohri N, Dicker AP, Trabulsi EJ, Showalter TN. Can early implementation 
of salvage radiotherapy for prostate cancer improve the therapeutic ratio? A 

Differentiated cells in a culture dish can assume a new identity 
when manipulated to express four transcription factors. This 
“reprogramming” process has sparked interest because 
conceivably it could be harnessed as a therapeutic strategy 
for tissue regeneration. Mosteiro et al. used a mouse model 
to study the signals that promote cell reprogramming in 
vivo. They found that the factors that trigger reprogramming 
in vitro do the same in vivo; however, they also inflict cell 

damage. The damaged cells enter a state of senescence and 
begin secreting certain factors that promote reprogramming, 
including an inflammatory cytokine called interleukin-6. Thus, 
in the physiological setting, cell senescence may create a 
tissue context that favors reprogramming of neighboring cells. 

Science 2016; 354: 10.1126/science.aaf4445
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Bats carry numerous viruses, such as rabies and Ebola, which 
they can transmit to humans. In a perspective, Hayman 
highlights recent genetic studies showing that male vampire 
bats are key to rabies dispersal and transmission in Peru. 
Rabies is more often transmitted between related species 
than between unrelated ones. For many other bat virus 

systems, little is known about how the virus is transmitted 
within and between species. Although challenging, further 
such studies of this and other bat virus systems are needed 
to inform public health efforts.

Science 2016; 354: 1099
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How bats spread viruses

Patients with the autoimmune disease systemic lupus 
erythematosis (SLE) are more likely to develop atherosclerosis 
than healthy individuals. Smith and co-workers hypothesized 
that invariant natural killer T (iNKT) cells contribute to 
this process because of their connection to both immune 
responses and lipids. The authors found that iNKT cells from 
SLE patients with asymptomatic plaque (SLE-P) produced 
more of the Th2 cytokine interleukin-4 than those from 

SLE patients with no plaques. These SLE-P iNKT cells were 
associated with changes in lipid composition and monocyte 
skewing to the M2 phenotype. Thus, SLE-P iNKT cells may 
connect changes in lipids and the immune response, 
contributing to the development of cardiovascular disease in 
SLE patients. 

Sci Immunol 2016; 1: eaah4081
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SLe and atherosclerosis plaques

Mobilization of neutrophils from the bone marrow is deter- 
mined by the balance between two opposing chemokines that 
either keep neutrophils in the bone marrow or recruit them 
to tissues. Both chemokines activate the small guanosine 
triphosphatase Rac. Campa and team found that the time that 
it took active Rac to return to baseline determined how long 

neutrophils stayed in the bone marrow. Mice lacking a Rac 
inhibitor had more neutrophils in the bone marrow and fewer 
circulating neutrophils than control mice had. 

Sci Signal 2016; 9: ra124 
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a balance between staying and leaving

“in the depth of winter i finally learned that there was in me an invincible summer”
Albert Camus (1913-1960), French philosopher, author, and journalist
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Regulation of gene expression in immune cells is known to be 
under genetic control, and likely contributes to susceptibility 
to autoimmune diseases such as multiple sclerosis (MS). How 
this occurs in concert across multiple immune cell types is 
poorly understood. Using a mouse model that harnesses 
the genetic diversity of wild-derived mice, more accurately 
reflecting genetically diverse human populations, Bearoff et al. 
provide an extensive characterization of the genetic regulation 
of gene expression in five different naive immune cell types 
relevant to MS. The immune cell transcriptome is shown to be 
under profound genetic control, exhibiting diverse patterns: 
global, cell-specific and sex-specific. Bioinformatic analysis 
of the genetically controlled transcript networks reveals 
reduced cell type specificity and inflammatory activity in 

wild-derived PWD/PhJ mice, compared with the conventional 
laboratory strain C57BL/6J. Additionally, candidate MS-GWAS 
(genome-wide association study candidate genes for MS 
susceptibility) genes were significantly enriched among 
transcripts over-represented in C57BL/6J cells compared with 
PWD. These expression level differences correlate with robust 
differences in susceptibility to experimental autoimmune 
encephalomyelitis, the principal model of MS, and skewing of 
the encephalitogenic T cell responses. Taken together, these 
results provide functional insights into the genetic regulation 
of the immune transcriptome, and shed light on how this in 
turn contributes to susceptibility to autoimmune disease. 

Genes Immunity 2016; 17: 386
Eitan Israeli
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Changes in gamma oscillations (20–50 Hz) have been observed 
in several neurological disorders. However, the relationship 
between gamma oscillations and cellular pathologies is 
unclear. Iaccarino et al. show reduced, behaviorally driven 
gamma oscillations before the onset of plaque formation or 
cognitive decline in a mouse model of Alzheimer’s disease. 
Optogenetically driving fast-spiking parvalbumin-positive (FS-
PV)-interneurons at gamma (40 Hz), but not other frequencies, 
reduces levels of amyloid-β (Aβ)1–40 and Aβ 1–42 isoforms. 
Gene expression profiling revealed induction of genes 
associated with morphological transformation of microglia, 

and histological analysis confirmed increased microglia co-
localization with Aβ. Subsequently, the authors designed 
a non-invasive 40 Hz light-flickering regime that reduced 
Aβ1–40 and Aβ1–42 levels in the visual cortex of pre-depositing 
mice and mitigated plaque load in aged, depositing mice. 
These findings uncover a previously unappreciated function 
of gamma rhythms in recruiting both neuronal and glial 
responses to attenuate Alzheimer’s disease-associated 
pathology. 

Nature 2016; 540: 230
Eitan Israeli
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Gamma frequency entrainment attenuates amyloid load and modifies microglia

“Do unto those downstream as you would have those upstream do unto you”
Wendell Berry (born 1934), American novelist, poet, environmental activist, cultural critic, and farmer
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Cancer immunotherapy is being used for a growing number 
of cancers. Chemotherapy is still the mainstay of cancer 
treatment, however, and it can be difficult to find good ways 
to combine the two approaches. Mathios et al. systematically 
evaluated the effectiveness of local or systemic chemotherapy 
before or after immune checkpoint inhibition in mouse mod- 

els of glioblastoma. Local chemotherapy was particularly 
effective in combination with checkpoint inhibition, whereas 
systemic chemotherapy was too damaging to the immune 
system for the combination to be useful. 

Sci Transl Med 2016; 8: 370ra180 
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Combining drugs as the doctor ordered

A bacterial etiology of rheumatoid arthritis (RA) has been sus- 
pected since the beginnings of modern germ theory. Recent 
studies implicate mucosal surfaces as sites of disease 
initiation. The common occurrence of periodontal dysbiosis in 
RA suggests that oral pathogens may trigger the production 
of disease-specific autoantibodies and arthritis in susceptible 
individuals. Konig et al. used mass spectrometry to define 
the microbial composition and antigenic repertoire of gingival 
crevicular fluid in patients with periodontal disease and healthy 
controls. Periodontitis was characterized by the presence of 
citrullinated autoantigens that are primary immune targets 
in RA. The citrullinome in periodontitis mirrors patterns of 
hypercitrullination observed in the rheumatoid joint, implicating 
this mucosal site in RA pathogenesis. Proteomic signatures of 
several microbial species were detected in hypercitrullinated 
periodontitis samples. Among these, Aggregatibacter acti- 
nomycetemcomitans (Aa), but not other candidate pathogens, 

induced hypercitrullination in host neutrophils. The authors 
identified the pore-forming toxin leukotoxin A (LtxA) as the 
molecular mechanism by which Aa triggers dysregulated 
activation of citrullinating enzymes in neutrophils, mimicking 
membranolytic pathways that sustain autoantigen citrullination 
in the RA joint. Moreover, LtxA induced changes in neutrophil 
morphology mimicking extracellular trap formation, thereby 
releasing the hypercitrullinated cargo. Exposure to leukotoxic 
Aa strains was confirmed in patients with RA and was 
associated with both anticitrullinated protein antibodies and 
rheumatoid factor. The effect of human lymphocyte antigen-
RB1 shared epitope alleles on autoantibody positivity was 
limited to RA patients who were exposed to Aa. These studies 
identify the periodontal pathogen Aa as a candidate bacterial 
trigger of autoimmunity in RA. 

Sci Transl Med 2016; 8: 369ra176
Eitan Israeli
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a bacterium-induced hypercitrullination links periodontal infection to autoimmunity in 
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with smaller sized fractions, 60 Gy in 8–10 fractions, and did 
not observe increased toxicity or hemoptysis in these cases.

The incidence of lung cancer in the frail and elderly popula-
tion is increasing due to the prolongation of life expectancy 
and the more widespread use of computerized tomography 
[20]. According to the Israeli National Cancer Registry, over 
a third of lung cancer patients in Israel are diagnosed over the 
age of 75 years [21]. While in the medically fit patients operative 
mortality is low, for elderly frail patients or those with signifi-
cant co-morbidities such as COPD, surgical complications may 
result in considerable mortality, prolonged hospitalization and 
increased costs. This issue was addressed in a meta-analysis of 
patients with severe COPD treated for stage I lung cancer. The 
30 day mortality was 0% post-SABR and 10% after surgery. 
Local control was high (≥ 89%) with both treatments [22].

COnCLuSiOnS

SABR was successfully implemented at Sheba Medical Center 
for the treatment of stage I lung cancer in medically inoperable 
patients, resulting in excellent local control, minor toxicity and 
acceptable overall survival. Physicians treating old and frail 
patients with early-stage lung cancer should be assured of the 
availability of state-of-the-art stereotactic ablative radiotherapy.
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Precision medicine promises the ability to identify risks and 
treat patients on the basis of pathogenic genetic variation. 
Two studies combined exome sequencing results for over 
50,000 people with their electronic health records. Dewey et 
al. (Science 2016; 354: 10.1126/science.aaf6814) found that 
~3.5% of individuals in their cohort had clinically actionable 
genetic variants. Many of these variants affected blood lipid 

levels that could influence cardiovascular health. Abul-Husn et 
al. (Science 2016; 354: 10.1126/science.aaf7000) extended these 
findings to investigate the genetics and treatment of familial 
hypercholesterolemia, a risk factor for cardiovascular disease, 
within their patient pool. Genetic screening helped identify at-risk 
patients who could benefit from increased treatment.
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a PES-related or glaucoma-induced effect. One should also bear 
in mind that causal relationships between parameters cannot 
be inferred from cross-sectional studies or case-control studies; 
therefore, a longitudinal study should be conducted in order 
to provide stronger evidence and improve our understanding 
of direct relationships between PES and other co-morbidities. 
The main purpose of this review was to increase awareness of 
the PES clinical entity among non-ophthalmologist physicians. 
Hopefully, it will also encourage further investigation into the 
nature of PES pathology.
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Unlike other mammals that must pant or seek shade or water 
when overheated, humans are able to self-cool to tolerate 
extreme heat. Sweat glands, which enable humans to run 
in marathons, are instrumental for this remarkable feat. Lu 
and co-authors investigated skin appendage diversity during 
development of the furry backs and sweaty paws of mice. 
They also examined human skin, which is capable of making 

both hairs and sweat glands in the same area of the body. 
Epithelial mesenchymal interactions, with varied signaling 
pathways that act at specific times in development, are key 
to producing different skin appendages for adaptation to the 
environment. 

Science 2016; 354: 10.1126/science.aah6102
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Aiming to identify gene expression markers shared between 
both influenza hemagglutination inhibition (HAI) and virus-
neutralization antibody (VNA) responses, Ovsyannikova et 
al. enrolled 158 older subjects who received the 2010–2011 
trivalent inactivated influenza vaccine. Influenza-specific 
HAI and VNA titers and mRNA sequencing were performed 
using blood samples obtained on days 0, 3 and 28 post-
vaccination. For antibody response at day 28 versus day 0, 
several gene sets were identified as significant in predictive 
models for HAI (n=7) and VNA (n=35) responses. Five gene 
sets (comprising the genes MAZ, TTF, GSTM, RABGGTA, SMS, 
CA, IFNG and DOPEY) were in common for both HAI and VNA. 
For response at day 28 versus day 3, many gene sets were 

identified in predictive models for HAI (n=13) and VNA (n 
=41). Ten gene sets (comprising biologically related genes, 
such as MAN1B1, POLL, CEBPG, FOXP3, IL12A, TLR3, TLR7 and 
others) were shared between HAI and VNA. These identified 
gene sets demonstrated a high degree of network interactions 
and likelihood for functional relationships. Influenza-specific 
HAI and VNA responses demonstrated a remarkable degree of 
similarity. Although unique gene set signatures were identified 
for each humoral outcome, several gene sets were determined 
to be in common with both HAI and VNA response to influenza 
vaccine.

 Genes Immunity 2016; 17: 371
Eitan Israeli
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During cancer or chronic infection, T cells become dysfunc- 
tional, eventually acquiring an “exhausted” phenotype. Immu- 
notherapies aim to reverse this state. Using a mouse model 
of chronic infection, two studies now show that the epigenetic 
profile of exhausted T cells differs substantially from those 
of effector and memory T cells, suggesting that exhausted T 
cells are a distinct lineage. Sen and group (Science 2016; 354: 
1104) defined specific functional modules of enhancers that 

are also conserved in exhausted human T cells. Pauken et 
al. (Science 2016; 354: 1165) examined the epigenetic profile 
of exhausted T cells after immunotherapy. Although there was 
transcriptional rewiring, the cells never acquired a memory 
T cell phenotype. Thus, epigenetic regulation may limit the 
success of immunotherapies.
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The epigenetics of exhaustion

“The wisest man is he who does not fancy that he is so at all”
Nicolas Boileau-Despraux (1636-1711), French poet and critic 

“One of the oldest human needs is having someone to wonder where you are when you don't 
come home at night”

Margaret Mead (1901-1978), American cultural anthropologist and often controversial academic who popularized the insights of 
anthropology in modern American and Western culture. Her reports detailing the attitudes towards sex in South Pacific and  

Southeast Asian traditional cultures influenced the 1960s sexual revolution. She was a proponent of broadening  
sexual mores within a context of traditional Western religious life



Case CommuniCations

60 

IMAJ • VOL 19 • JANUARY 2017

We previously described two patients 
with anaphylactic shock and transient ST 
segment elevation, and suggested that 
the ECG abnormalities were caused by 
histamine-induced coronary artery spasm 
and that coronary artery hypoperfusion 
following severe systemic hypotension 
may have had a role in producing myo-
cardial ischemia [4]. However, our 
patient, described above, presented with 
an allergic reaction and ST segment 
elevation but no systemic hypotension. 
Previously reported findings [5] also 
refuted that myocardial damage during 

anaphylactic shock is related to peripheral 
vasodilatation.

Our case shows that a non-life-threat-
ening allergic reaction may be complicated 
by a cascade of events resulting in fatal 
arrhythmia and leads us to suspect that 
some cases of sudden death may be due to 
Kounis syndrome.
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Accumulating data suggest that metastatic dissemination 
often occurs early during tumor formation, but the mech- 
anisms of early metastatic spread have not yet been 
addressed. By studying metastasis in a HER2-driven mouse 
breast cancer model, Hosseini and colleagues show that 
progesterone-induced signaling triggers migration of cancer 
cells from early lesions shortly after HER2 activation, but 
promotes proliferation in advanced primary tumor cells. 
The switch from migration to proliferation was regulated by 
increased HER2 expression and tumor-cell density involving 
microRNA-mediated progesterone receptor downregulation, 

and was reversible. Cells from early, low density lesions 
displayed more stemness features, migrated more and 
founded more metastases than cells from dense, advanced 
tumors. Notably, we found that at least 80% of metastases 
were derived from early disseminated cancer cells. Karyotypic 
and phenotypic analysis of human disseminated cancer cells 
and primary tumors corroborated the relevance of these 
findings for human metastatic dissemination. 
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early dissemination seeds metastasis in breast cancer

Understanding the risk of birth defects associated with Zika  
virus infection during pregnancy may help guide commun- 
ication, prevention, and planning efforts. In the absence of 
Zika virus, microcephaly occurs in approximately 7 per 10,000 
live births. Honein et al. tried to estimate the preliminary 
proportion of fetuses or infants with birth defects after 
maternal Zika virus infection by trimester of infection and 
maternal symptoms. Among 442 completed pregnancies 
in women (median age 28 years, range 15–50 years) with 
laboratory evidence of possible recent Zika virus infection, 
birth defects potentially related to Zika virus were identified 
in 26 (6%, 95%C, 4%–8%) fetuses or infants. There were 21 
infants with birth defects among 395 live births and 5 fetuses 
with birth defects among 47 pregnancy losses. Birth defects 
were reported for 16 of 271 (6%, 95%CI 4%–9%) pregnant 
asymptomatic women and 10 of 167 (6%, 95%CI 3%–11%) 
symptomatic pregnant women. Of the 26 affected fetuses or 

infants, 4 had microcephaly and no reported neuroimaging, 
14 had microcephaly and brain abnormalities, and 4 had 
brain abnormalities without microcephaly. Reported brain 
abnormalities included intracranial calcifications, corpus 
callosum abnormalities, abnormal cortical formation, cerebral 
atrophy, ventriculomegaly, hydrocephaly, and cerebellar 
abnormalities. Infants with microcephaly (18/442) represent 
4% of completed pregnancies. Birth defects were reported 
in 9 of 85 (11%, 95%CI 6%–19%) completed pregnancies 
with maternal symptoms or exposure exclusively in the first 
trimester (or first trimester and periconceptional period), with 
no reports of birth defects among fetuses or infants with 
prenatal exposure to Zika virus infection only in the second 
or third trimester.
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only because of the sclerotic bony changes 
seen on an occasionally performed X-ray. 
Bone marrow transplantation, which our 
patient is expected to receive soon, is the 
only possible cure and results in long-term 
survival, even though the rates of graft fail-
ure and hepatic and pulmonary toxicity are 
fairly high [4]. 
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“Humanity also needs dreamers, for whom the disinterested development of an enterprise is 
so captivating that it becomes impossible for them to devote their care to their own material 
profit. Without doubt, these dreamers do not deserve wealth, because they do not desire 
it. even so, a well-organized society should assure to such workers the efficient means of 
accomplishing their task, in a life freed from material care and freely consecrated to research”

Marie Curie (1867-1934), Polish born French physicist and chemist who conducted pioneering research on radioactivity. She was the 
first woman to win a Nobel Prize, the first person and only woman to win twice, the only person to win a Nobel Prize in two different 

sciences, and was part of the Curie family legacy of five Nobel Prizes. She was also the first woman to become a professor at the 
University of Paris, and in 1995 became the first woman to be entombed on her own merits in the Panthéon in Paris

In tackling the obesity pandemic, considerable efforts are 
devoted to the development of effective weight reduction 
strategies, yet many dieting individuals fail to maintain a long-
term weight reduction, and instead undergo excessive weight 
regain cycles. The mechanisms driving recurrent post-dieting 
obesity remain largely elusive. Thaiss et al. have identified an 
intestinal microbiome signature that persists after successful 
dieting of obese mice and contributes to faster weight regain 
and metabolic aberrations upon re-exposure to obesity-
promoting conditions. Fecal transfer experiments show that 
the accelerated weight regain phenotype can be transmitted 
to germ-free mice. The authors developed a machine-

learning algorithm that enables personalized microbiome-
based prediction of the extent of post-dieting weight regain. 
Additionally, they found that the microbiome contributes to 
diminished post-dieting flavonoid levels and reduced energy 
expenditure, and demonstrated that flavonoid-based ‘post-
biotic’ intervention ameliorates excessive secondary weight 
gain. Together, these data highlight a possible microbiome 
contribution to accelerated post-dieting weight regain, and 
suggest that microbiome-targeting approaches may help to 
diagnose and treat this common disorder. 
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Persistent microbiome alterations modulate the rate of post-dieting weight regain

Limiting the duration of antimicrobial treatment constitutes 
a potential strategy to reduce the risk of antimicrobial 
resistance among children with acute otitis media. Hoberman 
et al. assigned 520 children, 6 to 23 months of age, with 
acute otitis media to receive amoxicillin-clavulanate either for 
a standard duration of 10 days or for a reduced duration of 5 
days followed by placebo for 5 days. The authors measured 
rates of clinical response (in a systematic fashion, on the 
basis of signs and symptomatic response), recurrence, and 
nasopharyngeal colonization, and we analyzed episode 

outcomes using a non-inferiority approach. Symptom scores 
ranged from 0 to 14, with higher numbers indicating more 
severe symptoms. Among children 6 to 23 months of age with 
acute otitis media, reduced-duration antimicrobial treatment 
resulted in less favorable outcomes than standard-duration 
treatment; in addition, neither the rate of adverse events nor 
the rate of emergence of antimicrobial resistance was lower 
with the shorter regimen. 
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Shortened antimicrobial treatment for acute otitis media in young children




