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Isolation and functional analysis of the dominant Bacteroidia
species Petrimonas sulfuriphila in pit mud
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Abstract: [Objective] To isolate abundant uncultured Bacteroidia species from pit mud and analyze its
physiological metabolism and ecological functions in the cases of pure culture and co-culture. [Methods]
The relative abundance of Bacteroidia species was improved by subculture. Pure Bacteroidia species were
isolated with the agar dilution method, and the metabolic characteristics of the dominant Bacteroidia species
and the interaction with the dominant caproate-producing bacteria were explored based on fermentation test.
[Results] Petrimonas sulfuriphila LBM11005 was screened out. Acetate and propionate were the main
metabolites of this strain, and glucose promoted its growth. The metabolites of LBM11005 interacted with
those of Caproicibacterium sp. LBM 19010, the dominant caproate-producing species in pit mud, regardless
of substrate competition. To be specific, LBM19010 utilized propionate, the metabolite of LBM11005, for
chain extension to produce odd-numbered carbon fatty acids of pentanoate and heptanoate. [Conclusion]
This study reveals the fundamental physiological and metabolic characteristics of P. sulfuriphila
LBM11005, one of the dominant Bacteroidia species in pit mud. This strain interacts with the dominant

caproate-producing bacterium to contribute to the synthesis of longer odd-numbered carbon fatty acids.

Keywords: strong aroma-type Chinese spirit; pit mud; Bacteroidia; propionate
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Figure 1 The changes of microbial structures during the successive transfers of the enrichment cultures

(populations with relative abundance <3% were merged into others). A: class level; B: genus level. F1, F2, F3
and F4 indicated the successive culturing passages.
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*1 ERIEPABUTEREE DA FEEHEL

Table 1
enrichment cultures

The relative abundance of dominant Bacteroidia species during the successive transfers of the

Distillery 1/%

Distillery 2/%

Family genus

Pit mud F1 F2 F3 F4 Pit mud F1 F2 F3 F4
Bacteroidales 17.09 39.24 52.39 43.74 38.94 24.72 20.63 37.59 32.66 34.27
Dysgonomonadaceae 16.15 35.68 43.57 17.62 16.64 17.31 14.05 35.07 21.43 15.45
Petrimonas 10.37 22.33 23.99 11.29 9.61 6.60 4.04 12.03 8.53 7.02
Proteiniphilum 3.49 6.84 9.90 3.56 2.18 10.32 9.32 20.01 10.99 8.30
Fermentimonas 2.22 4.39 3.85 0.66 1.03 0.01 0.01 0.01 0.00 0.00
Rikenellaceae 0.17 1.84 7.37 25.77 22.13 5.32 0.22 0.05 11.09 18.79
Anaerocella 0.13 1.72 5.20 10.86 6.57 5.22 0.21 0.04 11.0% 18.78
Prevotellaceae ND ND ND ND ND 1.10 6.34 2.48 0.13 0.03
Prevotella ND ND ND ND ND 1.10 6.34 2.48 0.13 0.03
Sphingobacteriales 0.02 ND 0.01 0.04 0.26 4.49 0.06 ND ND ND
Lentimicrobiaceae 0.02 ND 0.01 0.04 0.26 4.49 0.06 ND ND ND
Lentimicrobium 0.02 ND 0.01 0.04 0.26 4.49 0.06 ND ND ND

ND: not detected.

Zil, WA FEEIRRRT B A R A
WA IR, AR e 1A Z AL ST T 49
AP AR T 2B, Sl B 7 AR A 0 e B 5

g 5

2.2 4htEF P. sulfuriphila Bk 7% &%

H B 4

2 PREIEIR IR, EIE R R AT

%2

TR AN RO AR X R R B e e . 2P
MBI AT 712, X AR 04 2 e AL AU R A T
FiiE . SR PRI 89 MEARTVE AT SR E IR
PR 7 K PCRY™HY S5 e M5 , 45 RN 2 i

ZERRW], Pl m bR R SRR TE M

pNE S

RN HBFTF R, 5

PGP AR AT, RLIUVE RS

T 16S rRNA EEFFINEHREDEELLITER

Table 2 BLAST results based on the 16S rRNA gene sequences of isolated strains

Closest type species Phylum Class r?lf;trer:nce zzi?llrlre;cc};;i
Terrisporobacter petrolearius Firmicutes Clostridia 29 32.60
Hal oi mpatiens linggiaonensis Firmicutes Clostridia 15 16.90
Massilibacterium senegal ense Firmicutes Bacilli 9 10.10
Petrimonas sulfuriphila Bacteroidetes Bacteroidia 7 7.90
Clostridium sporogenes Firmicutes Clostridia 6 6.70
Alkalibaculum bacchi Firmicutes Clostridia 6 6.70
Paraclostridium bifermentans Firmicutes Clostridia 5 5.60
Terrisporobacter glycolicus Firmicutes Clostridia 3 3.40
Proteiniphilum acetatigenes Bacteroidetes Bacteroidia 2 2.20
Romboutsia lituseburensis Firmicutes Clostridia 2 2.20
Clostridium cochlearium Firmicutes Clostridia 1 1.10
Clostridium kluyveri Firmicutes Clostridia 1 1.10
Bacillus thermoamyl ovorans Firmicutes Bacilli 1 1.10
Weissella confusa Firmicutes Bacilli 1 1.10
Anaerotignum lactatifermentans  Firmicutes Clostridia 1 1.10

http://journals.im.ac.cn/actamicrocn
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Figure 2 Growth, substrate utilization and main metabolites of P. sulfuriphila LBM11005. A: growth; B:
pH; C: substrate utilization; D: acetate; E: propionate. Data are reported as the mean+SD of the results from

three biological replicates.
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Figure 3

The fermentation characteristics for the co-culture of P. sulfuriphila LBM11005 and

Caproicibacterium sp. LBM 19010 supplemented with glucose. A: growth; B: pH; C: substrate utilization; D:
acetate; E: butyrate; F: caproate; G: propionate; H: pentanoate; I: heptanoate. Data are reported as the

mean+SD of the results from three biological replicates.
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Figure 4

The fermentation characteristics for the co-culture of P. sulfuriphila LBM11005 and

Caproicibacterium sp. LBM 19010 supplemented with lactate. A: growth; B: pH. C: substrate utilization; D:
acetate; E: butyrate; F: caproate; G: propionate; H: pentanoate; I: heptanoate. Data are reported as the

mean+SD of the results from three biological replicates.
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Figure 5

The model of metabolic substrate interaction in P. sulfuriphila LBM11005 (left) and

Caproicibacterium sp. LBM19010 (right). “?” in the figure indicates that the glucose transport system of P.

sulfuriphila LBM11005 was unknown.
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