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Comments raised by Anonymous Referee #3 that relate to urease distribution among
eukaryotes and the pH sensitivity of urease activity have been considered in detail
within a subsequent Short Comment. Here, I specifically concentrate on comments
pertaining to:

UREASE AND BIOMINERALISATION:

The idea that urease may act to promote biomineralisation within invertebrates has
long been established (Campbell and Speeg, 1969; Crossland and Barnes, 1974).
However, it is true that since its original consideration, it has received rather limited at-
tention; though when considered, strong and persuasive evidence has been provided
for the involvement of urease within the biomineralisation process (see references
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within Wooldridge 2008). Recently, Wooldridge (submitted) outlined a mechanistic-
based conceptualisation for the involvement of urease in the biomineralisation process
of scleractinian corals; concluding that the enzymatic impact of urease was evident
within the structural and chemical properties of coral skeletons. The biomineralisation
investigation of Ip et al. (2006) has also suggested that urease-mediated removal of
H+ by NH3 is consistent with pH variations in the extrapallial fluid of the giant clam
Tridacna squamosa. Interestingly, the ambient pH of the extrapallial fluid was shown
to be 7.66, which corresponds to a suggested urease activity peak (Wooldridge 2008;
Fig. 2).

UREASE AND EVOLUTION:

The evolutionary loss of urease in vertebrates and its retention in many invertebrates
is an interesting and relevant consideration. I agree with the reviewers suggestion that
my initial inference - that it may have been guided by differential survival traits across
mass extinction events - does not appear to be parsimonious. A perhaps more plau-
sible explanation could relate to the fact that urease is only found only in organisms
in which hydrolysis of urea does not lead to ammonia toxicity. For example, in marine
creatures, toxic ammonia (being highly soluble in water) can be easily flushed away,
whilst in plants ammonia generated from urea is rapidly assimilated by the action of glu-
tamine synthetase. Given the need to preserve water was likely to have been a strong
evolutionary constraint during vertebrate evolution (Vigetti et al. 2003) could it be that
the hydrolysis of urea became a detrimental process in regard to water conservation?

REFERENCES:

Campbell J., Speeg K. (1969) Ammonia and biological deposition of calcium carbonate,
Nature, 224, 725-726.

Crossland C., Barnes D. (1974) The role of metabolic nitrogen in coral calcification,
Mar. Biol., 28, 325-332.

S1446

http://www.biogeosciences-discuss.net
http://www.biogeosciences-discuss.net/5/S1445/2008/bgd-5-S1445-2008-print.pdf
http://www.biogeosciences-discuss.net/5/2401/2008/bgd-5-2401-2008-discussion.html
http://www.biogeosciences-discuss.net/5/2401/2008/bgd-5-2401-2008.pdf
http://creativecommons.org/licenses/by/3.0/


BGD
5, S1445–S1447, 2008

Interactive
Comment

Full Screen / Esc

Printer-friendly Version

Interactive Discussion

Discussion Paper

Ip Y., Loong A., Hiong K., Wong W., Chew S. Reddy K., Sivaloganahan B., Ballantyne J.
(2006) Light induces an increase in the pH of and a decrease in the NH3 concentration
in the extrapallial fluid of the giant clam Tridacna squamosa. Physiol. Biochem. Zool.
79, 656-664.

Vigetti D., Binelli G., Monetti C., Prati M., Bernardi G. Gornati R. (2003) Selective
pressure on the allantoicase gene during vertebrate evolution. J. Mol. Evol. 57:650-
658.

Wooldridge S. (2008) Mass extinctions past and present: a unifying hypothesis. Bio-
geosciences Discussions 5, 2401-2423.

Wooldridge, S. A. (submitted) A dual-enzyme biomineralisation model for interpreting
the information stored within coral skeletons: I. Key processes and supporting evi-
dence, Geochim. Cosmochim. Acta., 2008.

Interactive comment on Biogeosciences Discuss., 5, 2401, 2008.

S1447

http://www.biogeosciences-discuss.net
http://www.biogeosciences-discuss.net/5/S1445/2008/bgd-5-S1445-2008-print.pdf
http://www.biogeosciences-discuss.net/5/2401/2008/bgd-5-2401-2008-discussion.html
http://www.biogeosciences-discuss.net/5/2401/2008/bgd-5-2401-2008.pdf
http://creativecommons.org/licenses/by/3.0/

