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Table 1 Microorganisms in biomineralization
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loihiensis MAH1 TE K45 D) K 4% b 20 Al LA 1
PR INBERR IS PR R T B B W (TR . %
JRATY SR AEBEIR £L , IR R A A S AR A
Gy AL R e e A
AN R 1 B .
L1 ST LERBED

BT RN, WUEY AN AR IR G
AL 43 S TR A Tl T Tl P W TR . R R BB
T, MEBRINEE(Citrobacter sp.). 4R 5TER
(Deinococcus radiodurans) <A 1) 0B IR Il 1% 1

Idiomarina

DGR/ T A il 1A TR A KRB 275 30k
Organism Phosphatase property  Bacteria property ~Growth condition References
Serratia strain Alkaline phosphatase ~ Gram-negative 10-36 °C/pH 5.0-9.0; facultative anaerobic [11]

and acid phosphatase
Pseudomonas Gram-negative 25-30 °C/pH 7.0+0.2; [12]
fluorescens chemoheterotrophic bacteria
Bacillus Acid phosphatase Gram-positive 37 °C/pH 7.0 [11]
Arthrobacter Gram-positive 20-35 °C [13]
Deinococcus Acid phosphatase 30 °C [14]
radiodurans
Citrobacter sp. Acid phosphatase Gram-negative Facultative anaerobic [13]
E. coli Acid phosphatase Gram-negative 37 °C/pH 7.0; heterotrophic facultative anaerobe  [15]

Idiomarina loihiensis
Pseudomonas sp. Gram-negative
Rhodanobacter

Acinetobacter sp.

Saccharomyces
cerevisiae
Aspergillus tubingensis

Fungus

30 °C/pH 2.0-7.0; aerobic bacteria [9]
30 °C/pH 4.0—7.0; aerobic bacteria [16]
26 °C/pH 5.0—6.0 [17]
3242 °C/pH 7.0£0.2 [8]
30 °C [18]
30+2 °C/pH 7.0+0.2 [19]
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Figure 1 Mineralization mechanism of microbial phosphate mineralization U(VI) on the cell membrane
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Figure 2 Biomineralization mechanism of Cu by microbial degradation phytic acid
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Table 2 Biomineralization products by different organophosphate
(DG} A HLBEIR A=) 275 30k
Organism Organic phosphorus source End products References
Citrobacter sp. and Serratia sp. Glycerol-2-phosphate HUO,PO, [23]
Genetically altered Escherichia coli Glycerol-2-phosphate HUO,PO, [44]
Aspergillus niger and Paecilomyces Glycerol-2-phosphate Potassium uranyl phosphate hydrate, [45]
javanicus metaankoleite, uranyl phosphate hydrate,
chernikovite, metaankoleite, uramphite
Cryptococcus filicatus, Kluyveromyces Glycerol-2-phosphate or phytic Metaankoleite, chernikovite bassetite, and [46]
lactis, Pichia acaciae, Candida argentea, acid sodium salt hydrate uramphite
Candidasake, and Cryptococcus
podzolicus
Escherichia coli Phytic acid UO,HPO44H,0 [40]
Engineered Pseudomonas veronii and Glycerol-3-phosphate HUO,PO4-4H,0 [21]
Pseudomonas rhodesiae
Bacillus and Rahnella Glycerol-3-phosphate Ca(U0,)2(POs), [13]
Rahnella strain Glycerol-3-phosphate H(UO,)2(PO4)» [47]
Aeromonas hydrophila, Pantoea Glycerol-3-phosphate Cas(PO4);0H [48]
agglomerans, and Pseudomonas
rhodesiae
Pseudomonas sp. Tributyl phosphate HUO,PO4 [49]
Recombinant Deinococcus radiodurans B-glycerophosphate [14]
Pseudomonas aeruginosa Cellular phosphate groups UO,(POs3),, (UO,)3(PO4)2H,0, U,O(PO4), [50]
Citrobacter NH4UO,PO4 [51]
Beauveria caledonica, Hymenoscyphus Intracellular polyphosphates Uramphite, chernikovite [52-53]
ericae, Penicillium simplicissimum,
Rhizopogon rubescens, Serpula
himantioides
Hymenoscyphus ericae Intracellular polyphosphates [54]
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