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The largest and heaviest satellite so far placed in orbit by the United States was launched in a south-easterly direction from Cape Canaveral in Florida at 23.02 u.t. on December 18. The complete satellite weighs some 8,500 lb., of which only a small proportion, about 150 lb., is pay-load. The remainder of the object is the empty shell of the Atlas missile which performed the launching, about 80 ft. long and 10 ft. in diameter. The main purpose of the satellite is to act as a radio relay station, storing and re-transmitting, on frequencies of 132.45 and 139.905 Mc./s., messages sent to it from the ground. It also carries telemetry transmitters operating on 107.97 and 107.94 Mc./s. The satellite is the first to be successfully launched since July 1958, and is designated 1958 ζ. From Nature 3 January 1959.
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Fads and Feeding. By Dr. C. Stanford Read — This is an admirably clear, well reasoned, and sensible little book. One can only hope that it may be widely read and may do something to counteract the ridiculous views on diet which are the result of the cogitation of that dangerous class of people who, having a little knowledge, supply the remainder from their own imagination. In spite of the importance of a suitable diet for health, there is perhaps no other subject which breeds so many fads … The key-word of Dr. Read’s book is moderation; moderation in meat-eating, in tea-drinking, in the use of alcoholic drinks and the like. He is also moderate in the way he deals with the faddists, the vegetarians, the uric-acid-free dietists, the teetotalers, and the rest. Perhaps this method of dealing with them is the most effectual with the public, who, taken as a whole, are moderate, and temperate too. From Nature 31 December 1908.
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Figure 2 | Squeezing a triphoton. The position of the quantum state on the surface of a sphere — seen here in two-dimensional projections — describes the polarization of a three-photon (triphoton) state. The directions Ŝ1, Ŝ2 and Ŝ3 represent the degree of horizontal, 45° and right-circular polarizations, respectively. The colours correspond to different levels of probability for the polarization state (red for highest probability, blue for lowest); the red and yellow regions represent the quantum uncertainty blob. The uncertainty in the Ŝ2 direction is reduced as the squeezing is increased (a–c). a, An unsqueezed state. b, As the squeezing is increased, the uncertainty in the Ŝ2 direction is decreased at the expense of increased uncertainty in the Ŝ1 direction. c, Shalm et al.2 show that in the over-squeezed case the uncertainty blob completely wraps around the sphere. Although the regions of uncertainty are small in the Ŝ2 direction, there are three of them — as shown in an alternative projection (right) — leading to a large overall uncertainty. (Modified from ref. 2.)



the connection between highly entangled states and the squeezing of quantum states by showing the continuum of quantum states with reduced measurement uncertainty. And this idea does not only apply to photons. Recently, similar effects were observed in an atomic spin system7. So, are physicists now the masters of quantum uncertainty? Well, not quite. It remains a difficult proposition to highly squeeze large numbers of quantum systems, and a few photons is a long way from the large entangled states required for practical application of quantum-enhanced precision measurement. But our control of the quantum world is always improving, and we may one day see optimum-precision measurements with large ensembles. In the meantime, we can look for applications of those squeezed



and entangled states that can be made8–10. And we can admire the peculiar beauty and symmetries of the quantum world. ■ Geoff J. Pryde is at the Centre for Quantum Dynamics, Griffith University, Brisbane, Queensland 4111, Australia. e-mail: [email protected] 1. www.ligo.caltech.edu 2. Shalm, L. K., Adamson, R. B. A. & Steinberg, A. M. Nature 457, 67–70 (2009). 3. Walls, D. F. & Milburn, G. J. Quantum Optics (Springer, 1994). 4. Combes, J. & Wiseman, H. M. J. Opt. B: Quant. Semiclass. Opt. 7, 14–21 (2005). 5. Bouwmeester, D. Nature 429, 139–141 (2004). 6. Higgins, B. L., Berry, D. W., Bartlett, S. D., Wiseman, H. M. & Pryde, G. J. Nature 450, 393–396 (2007). 7. Chaudhury, S. et al. Phys. Rev. Lett. 99, 163002 (2007). 8. McKenzie, K. et al. Phys. Rev. Lett. 93, 161105 (2004). 9. Goda, K. et al. Nature Phys. 4, 472–476 (2008). 10. Meyer, V. et al. Phys. Rev. Lett. 86, 5870–5873 (2001).
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Inflaming metastasis Alberto Mantovani Cancer can be defined by six hallmarks, including uncontrollable growth, immortality and the ability to invade other tissues. Increasing evidence suggests that a seventh feature should make this list — inflammation. Malignant tumours are characterized by their ability to metastasize, that is, to invade anatomically distant normal tissues and to seed and grow there. During this complex and highly selective process, tumour cells leave their primary site and disseminate by various routes, such as the blood and lymph vessels. Not all cancer cells can metastasize1, because successful metastasis depends both on intrinsic properties of the tumour cells and on factors derived from the tumour microenvironment. For example, the microenvironment provides blood and lymphatic vessels in and around the © 2009 Macmillan Publishers Limited. All rights reserved



tumour, an inflammatory milieu consisting of immune cells and their secretory products, and a scaffold in the form of the extracellular matrix for further growth. Writing in this issue, Kim et al.2 shed light on the unexpected molecular pathways that link inflammation in the tumour microenvironment to metastasis (page 102). The link between inflammation and cancer is well documented3,4. Several inflammatory diseases, including inflammatory bowel disease, increase the risk of cancer. Conversely, in tumours that are epidemiologically unrelated
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orchestrate inflammation remotely to overt inflammatory conditions An inflammatory (such as breast cancer), the activation by producing antibodies that become microenvironment of oncogenes can orchestrate the prolocalized in the extracellular matrix11. Tissue invasion duction of inflammatory molecules What’s more, a macrophage-derived & metastasis extracellular-matrix protein called SPARC and the recruitment of inflammatory facilitates tumour-cell motility and metacells. In the tumour microenvironstasis12. So it seems that extracellularment, inflammatory cells and molecules influence almost matrix components are much more than Evasion of Insensitivity to every aspect of cancer progress, a scaffold, or a substrate to be consumed apoptosis growth inhibitors including the tumour cells’ abilduring tumour-cell invasion, but instead ity to metastasize3. Thus, whereas represent a central component of cancerthere were previously six recognized related inflammation. hallmarks of cancer — unlimited The present study2 offers unexpected replicative potential, self-suffivistas on the molecular pathways that link Sustained ined Self-sufficiency in Self-suf ciency in growth signals, insensiinflammation to acquisition of the capacity angiogenesis enesis growth growt signals tivity to growth inhibitors, evasion to metastasize during tumour progression. Limitless replicative of programmed cell death, ability It will be essential to assess the significance potential to develop blood vessels, and tissue of versican and other extracellular-matrix invasion and metastasis5 — cancerproteins in models that reflect the diversity of related inflammation now emerges human cancer, for from such work innovative Figure 1 | The hallmarks of cancer. In 2000, Hanahan therapeutic strategies may follow. as number seven (Fig. 1). ■ 5 and Weinberg proposed a model to define the six A group of cytokine proteins, Alberto Mantovani is at the Istituto Clinico properties that a tumour acquires. These are unlimited including IL-1, IL-6, TNF and replicative potential, ability to develop blood vessels Humanitas IRCCS, and the University of Milan, RANKL, activate inflammation and (angiogenesis), evasion of programmed cell death Rozzano, Milan 20089, Italy. are known to augment tumour cells’ (apoptosis), self-sufficiency in growth signals, insensitivity e-mail: [email protected] ability to metastasize by affecting to inhibitors of growth, and tissue invasion and metastasis. 1. Fidler, I. J. Nature Rev. Cancer 3, 453–458 (2003). several steps in the cells’ dissemina- Kim and colleagues’ findings2, together with those of 2. Kim, S. et al. Nature 457, 102–106 (2009). 3,4 tion and implantation at secondary other studies , indicate that this model should be revised 3. Mantovani, A., Allavena, P., Sica, A. & Balkwill, F. Nature 3,6,7 to include cancer-related inflammation as an additional 454, 436–444 (2008). sites . Inflammatory cytokines hallmark. (Adapted from ref. 5.) 4. Coussens, L. M. & Werb, Z. Nature 420, 860–867 lie downstream of the ‘master’ gene (2002). transcription factor for promot5. Hanahan, D. & Weinberg, R. A. Cell 100, 57–70 (2000). ing inflammation — NF-κB — which is itself particular vascular endothelial growth fac- 6. Giavazzi, R. et al. Cancer Res. 50, 4771–4775 (1990). activated by them3. A major source of inflam- tor, which is mobilized by enzymes originat- 7. Luo, J. L. et al. Nature 446, 690–694 (2007). 8. Wyckoff, J. B. et al. Cancer Res. 67, 2649–2656 (2007). matory cytokines in the tumour microen- ing from inflammatory white blood cells and 9. Mantovani, A., Schioppa, T., Porta, C., Allavena, P. & Sica, A. Cancer Metastasis Rev. 25, 315–322 (2006). vironment are specialized white blood cells which promotes blood-vessel formation durcalled macrophages. Tumour-associated ing tumour progression4,5 . Moreover, during 10. Yang, L. et al. Cancer Cell 13, 23–35 (2008). 11. de Visser, K. E., Korets, L. V. & Coussens, L. M. Cancer Cell 7, macrophages assist the malignant behav- the development of cancers caused by human 411–423 (2005). iour of tumour cells, not just by producing papillomavirus, immune cells called B cells 12. Sangaletti, S. et al. Cancer Res. 68, 9050–9059 (2008). cytokines, but also by secreting growth factors and matrix-degrading enzymes8–10. Kim et al.2 explored the molecular pathways linking tumour cells, macrophages and ASTROPHYSICS metastasis. By purifying the components of the medium in which the tumour cells (the Lewis lung carcinoma cell line) were grown, they isolated a factor that induced cytokine proRalph E. Pudritz duction by macrophages. They identified this tumour-derived macrophage activator as ver- Deciphering how stars form within turbulent, dense clouds of sican, a protein of the extracellular matrix that molecular gas has been a challenge. An innovative technique that is frequently upregulated in human tumours. The authors found that versican is recognized uses a tree diagram provides insight into the process. by TLR2 and TLR6, two receptor proteins that belong to a family of cellular sensors of An understanding of how stars form has been away from the observer, the wavelength of the microbially derived molecules and tissue dam- hampered by the complexity of the clouds millimetre emission from a molecule such as age. They then went on to silence versican in of cold molecular gas within which their carbon monoxide is shifted towards shorter tumour cells by an RNA interference technique, formation occurs. To elucidate this process, (‘blueshifted’) or longer (‘redshifted’) waveand to use mice in which TNF and TLR were the effects of gravity must be traced across a lengths. By measuring these Doppler shifts at absent. On the basis of the evidence obtained, wide range of scales, particularly at the large each point on the sky, one can determine the the authors propose that, in the Lewis lung car- distances over which it operates in these gas relative velocities of parcels of gas in the cloud cinoma model, tumour-derived versican acts clouds. On page 63 of this issue, Goodman along each line of sight. It turns out that the on macrophages through TLR2/TLR6, leading et al.1 show how a hierarchical tree diagram — gas motions in such clouds are mainly highly to the production of inflammatory cytokines, a ‘dendrogram’ — can be used to disentangle supersonic. Indeed, computer simulations which enhance metastasis. the gravitational connections that tie the gas show2 that the network of dense filamentary Kim and colleagues’ observations highlight together on many different scales. structures seen in clouds is probably a direct the importance of the extracellular matrix in The movements of gas in molecular clouds consequence of such supersonic gas flows cancer-related inflammation. The matrix acts are measured by spectral shifts. Depending on (Fig. 1). as a depot of cytokines and growth factors, in whether a parcel of gas is moving towards or As with many astronomical observations,



Star formation branches out
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