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Fig. S1 Spatial variation of pH at the skeletal formation in a polyp of a stony coral.1

Fig. S2 SEM images and schematic illustration of the skeleton of a stony coral.2 Reproduced from ref. 2 with permission 
from the Royal Society of Chemistry.
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Fig. S3 Schematic illustrations for experimental procedures. (a) Preparation of precursor solution supersaturated with CO2. 
(b) Preparation of an artificial COC on a PVA sheet in a polyamine solution with atmospheric CO2. (c) Production of a coral-
mimetic film consisting of fibrous aragonite on an artificial COC by mixing polyamine and Ca2+ solutions.
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Fig. S4 A typical SEM image and XRD pattern of precipitates prepared in the solution. Calcite powder was formed through 
homogeneous nucleation without PAA.

Fig. S5 Schematic illustrations that indicate the relationship between the c axis and the (012) plane in an aragonite rod. 
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Fig. S6 Cross-sectional SEM images of aragonite films grown in a solution supersaturated by the introduction of CO2 that 
was generated by the decomposition of (NH4)2CO3.3 We prepared the films on the seed layer consisting of aragonite 
nanoparticles in a mother solution at [Ca2+] = 10 mmol dm-3 without putrescine.

Fig. S7 Molecular formula of alginate and SEM images of aragonite rods with and without alginate.4 Reprinted with 
permission from ref. 3. Copyright 2016 American Chemical Society.
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Fig. S8 Cross-sectional SEM images of aragonie films with addition of alginate. Homogeneous films consisting of 
aragonite nanorods were obtained in the solutions at [COO–

alginate] = 0.15 (a, b) and 0.5 mmol dm-3 (c, d).

Equations S1–S3 indicate chemical reactions of  putrescine with CO2 in water.5
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