does it cooperate with different primary VEGF
receptors? One might also ask whether CSCs
are equally dependent on autocrine VEGF
and on communicating with neighbouring
endothelial cells for their self-renewal, and
whether VEGF is still as important in the later
stages of cancer as it is in the initial stages.
Developing strategies that precisely target
the self-sustaining mechanism of CSCs —
rather than blanket prevention of angio-
genesis — might be therapeutically useful.
One adverse side effect of anti-angiogenic
cancer therapies is the deprivation of oxygen
in tumours, which paradoxically enhances
their metastatic potential'?. Therapies that
preferentially inhibit VEGF signalling in
CSCs — for instance by preventing inter-
action between Nrpl and VEGF — might
selectively prevent stem-cell self-renewal
without creating pro-metastatic oxygen short-
age. Although most of the vascularly secreted
paracrine factors that affect CSC self-renewal
are yet to be identified, blocking their activ-
ity might also selectively eliminate CSCs
with little anti-angiogenic effect. Beck and

colleagues’ promising findings warrant further
investigation into the molecular mechanism
and therapeutic potential of blocking the
autocrine VEGF/Nrpl loop. m
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Substrate

‘ Contact line

Figure 1 | Self-assembly of liquid-crystal structures. Chung etal.* have
grown films in a single-step process in which substrates are dipped in and

out of suspensions of rod-like particles (phage viruses) in water. a, When a
glass substrate is withdrawn from a suspension, rapid water evaporation (red
arrows) occurs at the contact line formed at the interface of the suspension,
the substrate and the surrounding air. This evaporation, coupled with the need
for the contact angle between the surface of the water and the substrate to be
maintained as the substrate is withdrawn, causes capillary flow (blue arrows)
that replenishes water at the contact line and carries particles to the meniscus.

b, Particles concentrated at the meniscus spontaneously form a ‘nematic’
liquid crystal in which the particles align with the contact line. ¢, Interactions
between highly concentrated particles promote their assembly into twisted,
helical structures. The wedge-shaped geometry of the suspension just below
the contact line causes the particles to form features called Bouligand arches
(red lines). d, The discontinuous receding of the contact line as the substrate is
withdrawn (green arrow), and rapid water evaporation at the line, promote the
mechanical imprinting of self-organized liquid-crystal patterns into the film
that forms as particles are deposited on the substrate.

that this process can yield biomimetic films
that have pigment-free structural colours.
These structured films are of interest for use
as reflectors and filters, for providing peri-
odic patterns for applications in unconven-
tional diffraction gratings, and for controlling
mechanical properties of artificial materials
that resemble those of tissues found in nature.

In conventional liquid crystals, such as
those used in mobile-phone displays, these
structures would be unstable in the absence of
external fields, relaxing to the ground state of
the corresponding phases. In the set-up used
by Chung et al., however, water drying and
the corresponding loss of fluidity imprint the
liquid crystals into the biomimetic morphol-
ogy of thin structured films. Contact-line
pinning and discontinuous receding are
usually evident during natural water drying
at menisci and during droplet motion under
gravity, offering clues to the origins of many
forms of natural materials and tissues.

This type of biomimetic self-templating
could extend the scope of application of
many powerful fabrication techniques based
on liquid-crystal self-organization and dip-
coating®*. As liquid-crystal behaviour is
not restricted to rod-shaped particles, new
liquid-crystal phases may be discovered in
dispersions of particles that have low sym-
metry. It will be of great interest, both from a
fundamental viewpoint and for potential appli-
cations, to explore how the approach taken by
Chung et al.*can be extended to dispersions of
particles of varying composition, shape, rigid-
ity and size, as well as to composite dispersions
comprising different types of particles.

Biomimetic self-templating has the poten-
tial to be used to engineer tissues to acquire
sophisticated structure, to investigate
links between liquid-crystal self-organiza-
tion and morphogenesis* and to fabricate

metamaterials, photonic crystals and organic
photovoltaics, adding to an already impressive
list of applications. m

Ivan I. Smalyukh is in the Department of
Physics, Liquid Crystal Materials Research
Center, Renewable and Sustainable Energy
Institute, University of Colorado at Boulder,
Boulder, Colorado 80309, USA.

e-mail: ivan.smalyukh@colorado.edu

1. Chaikin, P. M. & Lubensky, T. C. Principles of
Condensed Matter Physics (Cambridge Univ. Press,
2000).

2. Stewart, G. T. Lig. Cryst. 30, 541-557 (2003).

ASTROPHYSICS

V

€
7

‘IT

J

f

I 1

|

= 2 P
j‘riﬁ bd b héir
. Thil promp }a

l &t hal befen
kllar collil io

|
aaﬁ 1‘
!

rl“.

mtn alpar l ed
1a her han

re h'

CHRISTOPHER TOUT

at the same time, but a few seem to
be much younger. The origin of these
oddly young stars, which are known as blue
stragglers, has been attributed to collisions

Stars in dense clusters were mostly born





