
The tumor cells were derived from primary 
mouse medulloblastomas, which are cerebel-
lar tumors that, in humans, occur primarily 
between 5 and 10 years of age7. Because the 
tumors spread through the CNS, treatment 
consists of surgical resection, radiation to the 
entire brain and spine, and chemotherapy and, 
as a consequence, leaves survivors with debili-
tating learning and neuroendocrine hormonal 
deficiencies. A potential implication of this 
work is that neurotransmitter signaling might 
also sustain replicative potency of a medul-
loblastoma stem or progenitor cell.

Is neurotransmitter signaling the relevant 
target of the hits identified by the screen (as 
opposed to off-target effects)? On the one 
hand, there are some indications that neuro-
modulatory pathways are involved, including 
chemical diversity within the active compound 
classes, which suggests that common off-
target effects are unlikely, and inhibition of 
the antiproliferative effect of the D2/3 dopa-
mine receptor agonist bromocriptine by coad-
ministration of the D2 receptor antagonist 
(±)-sulpride. On the other hand, physiologic 
evidence for the suspected neurotransmitter 
signaling needs to be documented. Moreover, 
if neurotransmitters are involved, do they act 
directly on the stem cells (Fig. 1a) or on more 

differentiated cells, which, as compared to 
stem cells, are more likely to have functional 
receptors (Fig. 1b)? It has been postulated that 
developmental neurotransmitter function on 
immature cells, but not necessarily stem cells, 
is important for establishing proper connec-
tivity in the brain8, and the neuromodula-
tory compounds could be interfering with a 
developmental function of neurotransmitter 
signaling recapitulated in the neurosphere 
culture. These simple models, however, 
must be distinguished from more complex 
alternatives, including the possibility that an 
antiproliferative or death response might be 
initiated in response to aberrant signaling 
caused by inappropriate binding of the neu-
romodulatory hits to cellular proteins. Some 
of these mechanistic issues could be addressed 
through the use of selective molecular genetic 
tools, which would corroborate the basic find-
ing while potentially addressing whether cell-
autonomous versus cell-non-autonomous 
function is involved.

Caveats aside, it is intriguing to consider 
that neurotransmitter regulation of NSCs is a 
normal homeostatic process in the ventricular 
subependyma, where forebrain NSCs reside, 
and that this process might be required for 
the proper wiring of the fetal and adult brain9. 

This model could have profound implications 
for current therapeutic application of drugs 
that modulate neurotransmitter function, and 
would causally link anti-Parkinsonian drugs 
to the recent finding of reduced prevalence 
of brain tumors in patients with Parkinson 
disease10. Finally, the possibility that neu-
rotransmitters are involved in cancer stem cell 
self-renewal opens the door to the evaluation 
of approved neuroactive drugs for antitumor 
efficacy.

COMPETING INTERESTS STATEMENT
The author declares no competing financial interests.

1. Al-Hajj, M., Wicha, M.S., Benito-Hernandez, A., 
Morrison, S.J. & Clarke, M.F. Proc. Natl. Acad. Sci. 
USA 100, 3983–3988 (2003).

2. Bonnet, D. & Dick, J.E. Nat. Med. 3, 730–737 
(1997).

3. O’Brien, C.A., Pollett, A., Gallinger, S. & Dick, J.E. 
Nature 445, 106–110 (2007).

4. Singh, S.K. et al. Cancer Res. 63, 5821–5828 
(2003).

5. Diamandis, P. et al. Nat. Chem. Biol. 3, 268–273 
(2007).

6. Al-Hajj, M. & Clarke, M.F. Oncogene 23, 7274–7282 
(2004).

7. Pomeroy, S.L. Neuron Glia Biol. 1, 127–133 (2004).
8. Owens, D.F. & Kriegstein, A.R. Neuron 36, 989–991 

(2002).
9. Lledo, P.M., Alonso, M. & Grubb, M.S. Nat. Rev. 

Neurosci. 7, 179–193 (2006).
10. Lalonde, F.M. & Myslobodsky, M. Breast 12, 280–282 

(2003).

High-throughput screening flows along
Hicham Fenniri & Ramon Alvarez-Puebla

Simultaneous measurement of multiple analytes in high-throughput assays requires the design of integrated sensory 
elements. The latest development in this field is an engineering masterpiece based on microfluidics, photolithography 
and polymer science.

The ideal clinical diagnostic tool would allow 
users to simultaneously investigate a sample 
for a large number of disease markers and 
draw a rapid and accurate conclusion on 
the health condition of a patient. Such a tool 
should also be affordable and amenable to 
implementation in a standard clinical setting. 
Current high-throughput screening (HTS) 
methods used in diagnostic approaches rely on 
PCR, ELISA and microarray technologies that 
can be costly and complicated to implement. 
Pregibon et al. have introduced an efficient 
approach to encode and functionalize millions 

of microparticles in a one-step process1. This 
method has the potential to greatly simplify 
HTS and biomedical diagnostics.

The search for faster, cheaper, general and 
noninvasive diagnostic tools is a never-ending 
battle. Since the advent of combinatorial chem-
istry in the mid 1980s2, the notion of testing 
millions of molecules in a few steps was the 
bait that attracted hundreds of investigators 
in academic, government and industrial labo-
ratories to invest in this field. However, it did 
not take long before this community realized 
that the chemical and structural identification 
of active members of a library is clearly the 
bottleneck, and their success relies entirely on 
the sensitivity and specificity of the assay and 
HTS methods.

The realization that large is not necessarily 
desirable led the community to abandon the 

grand idea of tracking millions to billions of 
compounds and resort to more focused design 
approaches intended to minimize structural, 
conformational and electronic redundan-
cies2. Smaller libraries featuring a fine balance 
between rigidity and flexibility, high density of 
functional groups, and exhaustive coverage of 
the universe of chemical diversity, shapes, func-
tional group distribution and electrostatic sur-
faces were pursued. The result of this exercise 
is small libraries of a few thousand compounds 
synthesized in parallel, using encoded combi-
natorial chemistry2,3 or spatially resolved two-
dimensional arrays4,5. The advantages of these 
approaches are that (i) each library member 
is well characterized and present in sufficient 
quantities, (ii) artifacts resulting from nonspe-
cific interactions with low-affinity ligands are 
minimized, (iii) quantitative analysis is possible 
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