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Can bryophytes reduce the rate at which key nutrients are lost
from soils?

EXPERIMENT

Soils in terrestrial ecosystems are often low in nitrogen, a nutrient that is
required for normal plant growth. Richard Bowden, of Allegheny College,
measured annual inputs (gains) and output (losses) of nitrogen in sandy-soil
ecosystem dominated by the moss Polytrichum. Nitrogen inputs to the
ecosystem were measured from rainfall (dissolved ions such as NOs),
biological N2 fixation, and wind deposition. Nitrogen losses were measured in
leached water (dissolved ions, such as NOs-) and gaseous emissions (such as
NO2 emitted by some bacteria). Bowden measured nitrogen losses for soils
with Polytrichum and for soils where the moss had been removed two
months before the experiment began.



RESULTS

A total of 10.5 kg of nitrogen per hectare (kg/ha) entered the ecosystem
each years. Little nitrogen was lost by gaseous emissions (0.10 kg/ha per
year). The results of comparing nitrogen losses by leaching are shown below.

0123456With mossWithout mossAnnual nitrogen loss (kg/ha)
CONCLUSION
The moss Polytrichum greatly reduced the loss of nitrogen by leaching
in this ecosystem. Each year, the moss ecosystem retained over 95% of the
10.5 kg/ha of total nitrogen inputs (only 0.1 kg/ha and 0.3 kg/ha were lost to
gaseous emissions and leaching, respectively).
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How do endothelial cells control vasoconstriction?

EXPERIMENT

In 1988, Masashi Yanagisawa set out to identify the endothelial factor
that triggers vasoconstriction in mammals. He isolated endothelial cells from
blood vessels and grew them in liquid medium. Then he collected the liquid,
which contained substances secreted by the cells. Next, he bathed a small
piece of an artery in the liquid. The artery tissue contracted, indicating that
the cells grown in culture had secreted a factor that causes vasoconstriction.
Using biochemical procedures, Yanagisawa separated the substances in the
fluid on the basis of size, charge, and other properties. He then tested each
substance for its ability to cause arterial constructions. After several
separation steps and many tests, he purified the vasoconstriction factor.



RESULTS

The vasoconstriction factor, which Yanagisawa named endothelin, is a
peptide that contains 21 amino acids. Two disulfide bridges between
cysteines stabilize the peptide structure.

Using the amino acid sequence of the peptide as a guide, Yanagisawa
identified the endothelin gene. The polypeptide encoded by the gene is
much longer than endothelin, containing 203 amino acids. The amino acids in
endothelin extend from position 53 (Cys) to position 73 (Trp) in the longer
polypeptide:



Yanagisawa also showed that treating endothelial cells with other substances
already known to promote vasoconstriction, such as the hormone
epinephrine, led to increased production of endothelin mRNA.
CONCLUSION

Endothelial cells produce and translate endothelin mRNA in response to
signals, such as hormones, that circulate in the blood. The resulting
polypeptide is cleaved to form active endothelin, the substance that triggers
vasoconstriction. Yanagisaw and colleagues subsequently demonstrated that
endothelial cells also make the enzyme that catalyzes the cleavage.
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