Characterization of a carbonic anhydrase
involved in coral calcification
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Carbonic anhydrases (CA) play an important role in biomineralization (calcification) from
invertebrates to vertebrates. We have cloned, sequenced and localized a CA from the reef
building (scleractinian) coral Stylophora pistillata. This CA was named STPCA. Since in
corals, calcification rates vary between light and dark, we have determined the expression
of the STPCA gene in the dark and in the light. We have also measured STPCA activity and
its inhibition by a series of inorganic anions and sulfonamides.
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Figure 1 (right): The scleractinian coral Stylophora pistillata.
A) Mother colony. B) Microcolony used for physiological studies. C) Schematic representation of the coral histology.
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Inhibition by anions confirms similarities with the human
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‘ih\‘ _ Table 3 : Inhibition constants of some of the 37 tested sulfonamides / sulfamates.
e ItS Cata|yt|C fu nction is simi Iar to the Secreted h uman CAV| " gé%%%ed flow CO2 assay method, pH 7,5, 20mM Tris-HCI buffer. For details about the full dataset, see Bertucci et al.

‘ L]

*

The STPCA gene is over-expressed to reqgulate pH and

- Isozyme  activity level Kcat  Kcat/Km Ki acetazolamide . . I . .
s s (M5 (nM) maintain a basal rate of calcification during the night.
.
x nCAl moderate  2,0.10° 5,0.107 250 1 Calcification decreases at
" nCAIl very high 1,4.10° 1,5.10° 12 g ‘ night as photosynthesis of
nCAVI moderate 3,4.10° 4,9.10’ 11 - symbiotic algae stops.
STPCA moderate  3,1.10° 4,6.10 16 = 4 Day This results in an acidosis
H Night In calcifying tissue.

Table 1 : Kinetic parameters for the CO2 hydration reaction catalysed by the human isoforms CAl, CAll, CAVI and
STPCA at 20°C and pH 7.5 in 10mM HEPES buffer ; and inhibition data with acetazolamide

(5-acetamido-1,3,4-thiadiazol-2-sulfonamide) (Moya et al. 2008). E The over-express_pn _Of
-~ b g STPCA allows calcification

r . - g to continue and counters

STPCA is localized in the calicoblastic ectoderm, which is pH variaton at the

: R ! ' ' ' ’ calcifying site.
responsible for coral calcification. 0 0.5 1 15 2 . ¥

Figure 4 : Variations of calcification rate and expression of STPCA between the day and the night.
Diurnal values are reported to 1. Calcification was measured by **Ca incorporation in the skeleton. Gene expression
was determined by real time PCR (Moya et al. 2008).
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This work coupled up molecular, biochemical, physiological and

pharmacological techniques to provide the first example of such a

complete study of a purified carbonic anhydrase in corals.

This results, combined with experiments on living organisms, will
i help us to better understand the calcification mechanism in corals

i N and especially the role played by STPCA.

Figure 3 : Immunolocalization of STPCA on a tissue section of S. pistillata. = 2.
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A: view of the oral tissue (OT) and aboral tissue (AT). B: magnification on the aboral tissue showing the aboral endorm - . '}\‘ ‘%‘ 1 . - e References:
(AE) and the calicoblastic ectoderm (CE). SW = seawater ; Co = coelenteron ; Sk = skeleton. Orange : anti-STPCA .‘ 3 - ~ Moyzc | 283,25475-25484.
coupled with Alexafluor 568. Blue : nuclei stained with DAPI (Moya et al. 2008). - r . 3¢ al. , | yem. Lett. 19,650-653.
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hem. 17, 5054-5058.




