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undergoes proteolytic processing that

releases LL-37 from its carboxy termi-

nus. Skin keratinocytes do not express

hCAP-18/LL-37 under normal condi-

tions, but only produce it in response

to injury, inflammation or infection10.

LL-37 has a strong affinity for

lipopolysaccharide, and exhibits po-

tent, broad-spectrum antibacterial ac-

tivity that is affected little by the ionic

concentrations found in extracellular

fluids11.

Limited information exists about the

signals, receptors and transduction

mechanisms involved in the induction

of LL-37 and other mammalian catheli-

cidins. The promoter region of the LL-

37 gene contains potential binding

sites for acute-phase-response factors12.

Lipopoly-saccharides,  interleukin-6

and all-transretinoic acid were re-

ported to increase expression of two

porcine cathelicidins13. Recently, the

existence of murine and human Toll-

like receptors (TLR-9) that recognize

bacterial CpG DNA was reported14. The

mechanism by which Shigellaplasmids

may interact with this receptor or its

regulatory network to prevent hCAP-18

induction remains to be resolved.

If the ability of Shigella spp. to pre-

vent hCAP-18/LL-37 production by ep-

ithelial cells resides on a plasmid, one

wonders if similar plasmids exist in

other bacteria or if the plasmid in

Shigellabacteria can be transferred to

them. Though these and many other

questions remain to be addressed, the

report by Islam, et al.1opens a new area

in the study of pathogenesis. Future

findings are awaited with interest.
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The process of neurogenesis, now recog-

nized to be an ongoing process in adult

mammalian brain, requires a specific

molecular environment that neuroscien-

tists are only beginning to understand.

Neural stem cells are born in specialized

regions of the adult brain such as the

subventricular zone (SVZ). They then mi-

grate along specific pathways into the

olfactory bulb (where they differentiate

into interneurons), as well as to cortical

brain regions. Little is known about the

signals present in brain regions such as

the SVZ that create these special neuro-

genesis ‘niches’. In the December issue

of Neuron, Lim et al. (Neuron 28,

713–726) report that bone morpho-

genetic protein (BMP) and its natural 

antagonist Noggin, both well-character-

ized signaling molecules, are critical

components of these local environmen-

tal effects. The authors show that the

ependymal cells of the adult brain,

which lie just adjacent to the SVZ, ex-

press Noggin, whereas the SVZ itself ex-

presses BMPs and BMP receptors.

The authors use an in vitromodel to

study the mechanisms behind SVZ-de-

rived cell differentiation. The picture

shows a neurogenic colony descended

from an adult SVZ precursor cell, cocul-

tured with astrocytes. All the cells in this

colony express the neuron-specific β-

tubulin marker Tuj1 (red), and have in-

corporated BrdU (green), a nuclear

marker of cell proliferation. The exten-

sive area of double stain (yellow) indi-

cates the proliferation of these neuronal

precursors. Using this culture system,

Lim et al. show that BMPs inhibit neuro-

genesis in a cell-autonomous manner,

and instead induce the SVC cells to dif-

ferentiate into glia. Addition of the BMP

antagonist Noggin to SVC cultures, on

the other hand, increased the birth of

neurons by up to 50%. The authors also

used adenoviral vectors to direct the in

vivo overexpression of BMP in the

ependymal cells that lie adjacent to the

SVZ. They found that this inappropriate

expression of BMP reduced cell prolifera-

tion and halted SVZ neuroblast regener-

ation. Conversely, adenovirus-mediated

expression of Noggin was able to acti-

vate neuronal proliferation of SVZ cells

transplanted into a normally non-neuro-

genic region of the brain.

The finding that BMP signaling is a key

intrinsic regulator of glial versus neu-

ronal fate in proliferating adult neurons

is an important insight into the factors

required for adult neurogenesis. These

results also have clinical implications for

the development of adult- or fetus-de-

rived stem cells to treat neurodegenera-

tive disease.

Charlotte Wang

Noggin carves its niche
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