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Abstract: [Objective] The aim of this study is to screen culturable phosphate-solubilizing bacteria
from water samples of the Indian Ocean, and tackle their mechanism of regenerating phosphate from
organics and their phylogenetic diversity in the region. [Methods] Phosphate-solubilizing bacteria were
selected by inoculating bacteria isolated from the Indian Ocean waters onto solid lecithin medium, and
the phosphate-solubilizing bacteria were identified according to their 16S rRNA genes. Three strains of
high phosphate-solubilizing activities were studied for their alkaline phosphatase production and
phosphate-solubilizing in fermentation liquid. [Results] A total of 99 phosphate-solubilizing strains
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from 16 genera were selected from the 916 available bacteria strains. The dissolved inorganic
phosphate (DIP) concentration presented N-type curves in cultures of all the three active
phosphate-solubilizing stains India-BSP-1 (Cobetia sp.), India-BSP-21 (Pelagibaca sp.), India-BSP-23
(Pelagibacterium sp.), and the alkaline phosphatase was detected after DIP production. [Conclusion]
Phosphate-solubilizing bacteria of the Indian Ocean waters presented rich species diversity and three
candidate new species. The characteristics of bacterial regeneration of phosphate from organics were

influenced by both DIP and alkaline phosphatase.

Keywords: Phosphate-solubilizing bacteria, Molecular identification, Characteristics of phosphate

solubilization, Alkaline phosphatase
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Figure 1 Phosphate-solubilizing zone on plate produced
by organic phosphate-solubilizing bacterial strains
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2.2 FRANSBAEAR 16S rRNA EEAF5 447 58T 16 A JE 28 i, AS[FIFP AT HLIE A A

BT RED 16S tRNA LK FHHE4T EzBio & WAk EzBio Cloud &5 B3 1 o, # Frill g ik
Cloud J¥*41 EL 3§ Fl DNAStar JEFILLH 44T, My I 16S rRNA JEINJPAUIEAT GenBank ¥/, TEATS
BRI LX) 45 A B 052 T P3R4 HLBE 0 KP901109-KP901136 (3 1).

F 1 AREMEAY B E X FRFE KR EzBio Cloud tE34E R

Table1 EzBio Cloud and GenBank results of different organic phosphate-solubilizing bacteriai strains

fREEE — TR AL EE fREEHIFR 16S rRNA £ [H )
Represeptative Closest match Numbf:rs Similarity GenBank 75
strains of strains (%) GenBank of representative strains
India-BSP-1 Cobetia marina DSM 47417 1 100 KP901109
India-BSP-2 Microbacterium aquimaris JS54-27 1 99.0 KP901110
India-BSP-3 Staphylococcus haemolyticus ATCC 29970" 1 100 KP901111
India-BSP-4 Staphylococcus equorum subsp. linens RP29" 1 100 KP901112
India-BSP-5 Psychrobacter nivimaris 88/2-7" 1 99.3 KP901113
India-BSP-6 Acinetobacter haemolyticus DSM 69627 1 99.3 KP901114
India-BSP-7 Acinetobacter haemolyticus DSM 69627 2 96.9 KP901115
India-BSP-8 Salinicola salarius M27 " 1 99.6 KP901116
India-BSP-9 Hafiia paralvei ATCC 29927" 1 97.8 KP901117
India-BSP-10 Zunongwangia profunda SMA-87" 7 100 KP901118
India-BSP-11 Halomonas meridiana DSM 5425" 15 99.7 KP901119
India-BSP-15 Halomonas denitrificans M29" 2 98.3 KP901120
India-BSP-18 Halomonas alkaliphila 18bAG" 2 99.5 KP901121
India-BSP-19 Zunongwangia profunda SMA-87" 1 97.1 KP901122
India-BSP-20 Sulfitobacter dubius KMM 35547 1 96.8 KP901123
India-BSP-21 Pelagibaca bermudensis HTCC2601" 44 99.7 KP901124
India-BSP-23 Pelagibacterium halotolerans B2" 2 99.8 KP901125
India-BSP-24 Aurantimonas litoralis HTCC 2156" 1 100 KP901126
India-BSP-25 Paracoccus zeaxanthinifaciens ATCC 21588" 1 99.1 KP901127
India-BSP-26 Paracoccus oceanense JLT1679" 1 100 KP901128
India-BSP-27 Paracoccus caeni MI17" 1 98.1 KP901129
India-BSP-28 Paracoccus marcusii DSM 115747 1 100 KP901130
India-BSP-30 Kocuria palustris DSM 11925" 1 100 KP901131
India-BSP-31 Halomonas hydrothermalis Slthf2" 4 100 KP901132
10-68-2 Halomonas denitrificans M29" 2 98.3 KP901134
10-84 Halomonas meridiana DSM 5425" 1 100 KP901136
10-90 Zunongwangia profunda SMA-87" 1 99.5 KP901135
10-122 Maribacter dokdonensis DSW-8" 1 99.5 KP901133
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Figure 2 Proportions of the strains from each genus of phosphate-solubilizing bacteria
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Figure 3 Proportions of the species from each genus of phosphate-solubilizing bacteria
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Figure 4 NJ phylogenetic tree of 28 organic phosphate-solubilizing bacterial strains based on 16S rRNA gene sequences
T #5520 GenBank B3R5 433 FAYECT N ARMEE 43 Ll ; 4Bt 0.05 A H IR,
Note: Numbers in parentheses represent the sequences’ accession number in GenBank; The number at each branch point is the percentage
supported by bootstrap; Bar: 0.05 substitutions per nucleotide position.
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Table 2 Ratio (D/d) of dissolving phosphate zone diameter (D) to culture community diameter the (d) of the organic
phosphorus-solubilizing bacterial strains

bk 2 : Bk : Bk : Bk

S P e D4 gmSe o wa o ERY bu
India-BSP-1 1.882 India-BSP-8 2.000 India-BSP-20 2.000 India-BSP-28 2.017
India-BSP-2 1601 | India-BSP-9 1667 | India-BSP-21 2125 | India-BSP-30 1.295
India-BSP-3 2.000 India-BSP-10 1.789 India-BSP-23 2.143 India-BSP-31 1.165
India-BSP-4 2363 | India-BSP-11 1766 | India-BSP-24 1601 | 10-68-2 1.250
India-BSP-5 2.285 India-BSP-15 1.594 India-BSP-25 2332 10-84 1.197
India-BSP-6 1875 | India-BSP-18 1765 | India-BSP-26 1534 | 1090 1312
India-BSP-7 1008 |  India-BSP-19 1513 | India-BSP-27 2120 | 104122 1.073

http://journals.im.ac.cn/wswxtbcn



1854 Y% B4R Microbiol. China

2015, Vol.42, No.10

-
India-BSP-8 Q}\@A .Bw Ingxa-BSP 19 ‘@ India-BSP-15
India-BSP-25 @B@ Indla-Bswzs India-BSP-24 “ .3343@3_@11

S

-

India-BSP-10 \]‘Bo \.

_ India-BSP-7

India-BSP-2 ‘7&. @a—B%ﬁ India-BSP-5 India-BSP-6

»

India-BSP-30 Control

E5 RANBEE H@ﬁl‘ﬁ]& TR BR G A T AR F I

Figure 5 The tablet screening of organic phosphate-solubilizing bacterial strains’ extracellular alkaline phosphatase
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Figure 6 pH variation of fermentation liquid of strain
India-BSP-1, India-BSP-21and India-BSP-23
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