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Abstract

Microbial induced calcium carbonate precipitation (MICP) technology faces the problem of ammo-
nia nitrogen pollution as a byproduct. This study used Sulfitobacter sp. 1GS-18, a sulfite bacterium
with urease, glutamate dehydrogenase (GDH), and glutamine synthetase (GS) activities, to system-
atically explore the enzymatic basis and molecular mechanism of its ammonium ion removal. The
results showed that the optimal reaction conditions for GDH and GS enzymes in this strain were pH
8.5 and 40°C. In a high ammonium environment, GDH activity responded rapidly, while GS continu-
ously exerted its ammonia assimilation effect. Ammonium ion removal experiments showed that,
compared with the ammonia-producing strain S. pasteurii, IGS-18 achieved a 90.1% NH; -N re-
moval efficiency within 6 h during the biomineralization process. Whole-genome sequencing re-
vealed that it possesses the urease gene cluster ureABCEFGD, the glutamate dehydrogenase gene
(gdhA), and the glutamine synthase gene (glnA), as well as GS-GOGAT cycle-related genes, providing
a foundation for efficient ammonia assimilation. This study elucidated the ammonium ion removal
mechanism of Sulfitobacter sp. 1GS-18 from an enzymological and genomic perspective, providing a
theoretical basis and excellent strain resources for the development of environmentally friendly
MICP technology.
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Figure 1. Single colony images of the strain (a) and scanning electron microscope images (b), (c)
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Figure 2. The 16s rRNA phylogenetic tree of Sulfitobacter sp. IGS-18
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Figure 3. The effects of different nitrogen sources on the activities of urease (a), glutamate dehydrogenase (GDH) (b), and
glutamine synthetase (GS) (c) in the bacterium Sulfitobacter sp. IGS-18
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Figure 4. The influence oe urease, GS and GDH enzyme activities of the bacterial strain Sulfitobacter sp. IGS-18
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Figure 5. The influence of pH on the urease, GS and GDH enzyme activities of the bacterium Sulfitobacter sp. IGS-18
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Figure 6. The effects of different metals on the urease, GS and GDH enzyme activities of the bacterial strain Sulfitobacter

sp. IGS-18
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Figure 7. Comparison of the concentration changes of ammonium nitrogen ( NH;-N ) in the bio-

mineralization systems of S. pasteurii and Sulfitobacter sp. IGS-18
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Figure 8. Comparison of the concentration changes of ammonium nitrogen ( NH,-N ) in the cul-

ture media of S. pasteurii and Sulfitobacter sp. 1GS-18
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AR RN, JErEAH T A BESE[15]. I I ST I R IR = R BEAE DG B 1 2 SR FeAg[15], (H
PREAIRFFLRNZ — . AIRe B R WO E BRI, 1Y 5 R 2 M H 2L [16].
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