


indicate that the two cell types are interdepend-

ent. Their crosstalk increases healing, presum-

ably via secretion of repair-promoting factors,

but because the cells are interspersed within the

matrix, the normal cellular architecture of the

tissue seems not to be required. — KK

Proc. Natl. Acad. Sci. U.S.A. 105, 7046

(2008).

G E O L O G Y

P in All Its Guises

Phosphorus is the rarest of

the major biological nutri-

ents on Earth, tending to

be locked up primarily in a

few rather insoluble miner-

als. Nonetheless, it plays a

key role in biological

processes and metabolism,

feeds primary production

in the oceans and plants on

land, and is required to

form bones, teeth, and some

shells. Rampant soil fertilization and industrial

use have conversely led to the problem of too

much phosphorus in many rivers and estuaries,

where it is difficult to remove. 

Filippelli considers the long-term geological

cycling of phosphorus and how this critical ele-

ment gets released to the environment over

time or sequestered. Erosion enhances the

release of phosphorus, which makes its way to

the oceans. Records of past marine phosphorus

concentrations and biological productivity sug-

gest that the formation and uplift of the

Himalayas may have thus fueled ocean produc-
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tivity ~20 million years ago; similar arguments

have been proposed for glacial cycles. Further

in the past, the relation between enhanced ero-

sion and thick sequences of phosphorus marine

rocks remains unclear.  Today, the phosphorus

cycle is dominated by human activities; we have

doubled the natural riverine load globally. As

discussed by Oelkers and Valsami-Jones, further

use at this rate may soon run up against the

limited geological supply. — BH

Elements 4, 89; 83 (2008).

M I C R O B I O L O G Y

A Specialist Repertoire

Sequencing the genome of the fungus Tricho-

derma reesei has led to surprising questions

about how it degrades biomass efficiently and

whether it can be engineered for the commercial

production of biofuels. Breaking down ligno-

cellulose in plant cell walls requires cellulases

and hemicellulases, but Martinez et al. found

that T. reesei harbors fewer genes dedicated to

cellulose digestion than do 13 other fungi that

digest plant cell walls. Some of these genes are

located in clusters, which may reflect a func-

tional organization that allows efficient enzyme

production. Moreover, genes encoding the

secretory machinery of T. reesei are similar to

those of budding yeast, consistent with its

extraordinary ability to secrete 100 g of protein

per liter. The absence of a wider variety of cellu-

lose-degrading enzymes may be an opportunity

to engineer industrial strains of T. reesei for

economical processing of biomass feedstocks

used in the production of biofuels. — LC

Nat. Biotechnol. 26, 553 (2008).

<< Lateral Receptor Transfer
Although many malignant gliomas display EGFRvIII,

an oncogenic mutant form of the epidermal growth

factor receptor (EGFR), the mutant receptor may be

expressed only by a subset of cells in the tumor. Al-Nedawi et al. found that a human glioma

cell line (U373) transfected with EGFRvIII (U373vIII) produced more membrane-derived

microvesicles than did the parent cell line. The U373vIII cell-derived microvesicles contained

EGFRvIII, as well as the lipid raft marker flotillin-1. Unlike U373 cells, U373vIII cells formed

subcutaneous tumors when injected into immunodeficient mice, and these tumors released

EGFRvIII-containing microvesicles into the circulatory system. U373 cells that had been

exposed to EGFRvIII-containing microvesicles showed increased phosphorylation of extracellu-

lar signal–regulated kinase 1 and 2 (ERK1/2). Pharmacological treatment to inhibit signaling

by EGFR-family receptors attenuated this increase in ERK1/2 phosphorylation, as did treatment

with annexin V (to prevent microvesicle uptake). EGFRvIII-containing microvesicles also 

stimulated other downstream events: release of vascular endothelial growth factor, levels of the

anti-apoptotic protein Bcl-x
L
, and the ability of U373 cells to grow in soft agar (indicative of

malignant transformation). The authors conclude that membrane microvesicles provide a path-

way for transfer of the transformed phenotype. — EMA

Nat. Cell Biol. 10, 619 (2008).
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