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Abstract: Organohalide-respiring bacteria (OHRB) are key players involved in the bioremediation of
the soil and groundwater contaminated with halogenated compounds. Substrate competition, growth
inhibition, cross-feeding interaction (dynamic exchange of nutrients, such as carbon source, nitrogen
source, amino acids, vitamins, nucleotides, electron donors, electron acceptors, and other growth
factors), horizontal gene transfer, and other interaction mechanisms are contributing to the stability and
balance of microbial community structure, which is critical to maintaining the optimal dechlorination
efficiency of halogenated contaminants. This review summarized the interaction mechanisms (e.g.,
harboring OHRB and
non-dechlorinating populations. In addition, we highlighted and discussed key scientific questions

cross-feeding, competition, inhibition) in microbial communities

arising from the current state of OHRB-driven microbial ecology. This review aimed to provide

scientific theory and technical reference for enhanced bioremediation at halogenated

compounds-contaminated sites.

Keywords: organohalide-respiring bacteria; reductive dehalogenation; interaction; cross-feeding;

competition; microbial communities
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Figure 1 Several reported chlorinated organic compounds dechlorination pathways and associated OHRB! "),
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B Desulfitobacterium sp. PCEI (X81032)
g0 ['® Desulfitobacterium dehalogenans IW/IU-DC17 (L28946)
Sl ® Desulfitobacterium chlororespirans Co23" (U68528)
B Desulfitobacterium hafhiense DCB-2 (CP001336)
B Desulfitobacterium hafniense G2 (AF320982)
78 |m Desulfitobacterium hafiniense JH1 (EU523374)
B Desulfitobacterium hafiriense PCP-1 (U40078)
B Desulfitobacterium hafniense TCP-A (AJ404686)
B Desulfitobacterium sp. TCE1 (X95742) =
@ Nitratireductor pacificus pht-3B (DQ659453.1) %
?‘_{ * Comamonas sp. TD-2 (JX455142)
96 |® Shewanella sediminis DSM17055" (FR733715)
100 '® Shewanella sediminis HAW-EB3" (CPO00821)
100 - Anaeromyxobacter dehalogenans 2CP-17 (AF382396)
& Anaeromyxobacter dehalogenans 2CP-5 (AF382397)
@ Desulfoluna spongiiphila AA1" (EF187256)
& Desulfomonile limimaris DCB-F (AF282177)
#® Desulfomonile tiedjei DSM 67997 (AM086646)
& Desulfuromonas michiganensis BRS1 (AF357914)
Desulfiromonas michiganensis BB1' (AF357915)
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99|® Geobacter lovleyi GeoT7.4A (JN982210)
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& Geobacter lovleyi strain LYY (MK850090.1) %
80 Desulfovibrio sp. TBP-1 (AF090830)
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91 & Sulfurospirillum sp. ACSTCE (KX101071.1) %
&7 100 L& Sulfurospirillum sp. ACSDCE (KX101070.1) %
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00 Eﬁ’Su.{ﬁaraﬁpi.‘-iHum sp. SL2-1 (GCF 002162315)
*

98

100

100

46

62

Sulfurospirillum sp. SL2-2 (GCF 002205395)
0.02 97 |- ® Sulfurospirillum halorespirans PCE-M2" (AF218076)
62 L@ Sulfurospirillum multivorans DSM 12446" (CP007201)

2 ET 16S rRNA E[EF5/8 OHRB RF A B

Figure 2 Phylogenetic tree of OHRB based on 16S rRNA gene sequences from phyla Firmicutes, Chloroflexi
and Proteobacteria. % indicate the OHRB isolated by Chinese researchers. Of note, Nitratireductor pacificus
pht-3B isolated by Lai et al.**! contains a non-respiratory RDase (RdhAyp) catalyzing the dehalogenation of
ortho-halogenated phenolic compounds through the formation of a cobalamin-halide complex via oxidative
addition to the Co ion, a mechanism different from characterized respiratory RDases!*).
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PR T 38 XS HAE K RS, Dehalococcoides
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Figure 3 A conceptual model illustrating multiple interactions between obligate and non-obligate OHRB™®”]
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it 5 DAL BE ARS8 A R], e AT 2 ] AT R AT
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PRk BL-DC-9 45 K 21 Hh A, 75— Ik 77 1 DX Js
(S G ER 4%)F— D9t 74 DK
Wr % e Tl 1 4 AR 4 JC 1 (29 0 g 6 A Y
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HL 7] g B[] T8 ™ e 4 2 i e e A Qo A
FRFIH ;YA R, 24 HF 2R
JE ik AR ] Bt & AR U Aulenta SR IR B
OHRB & #5350}, FF 2 5 i T LA W] A
JEHFZ RIR A YA L0 . IR ER . FRiRER
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Dehalogenated organic compounds

#  Aerobes, iron-reducers,
sulfate-reducers,
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4 &7 OHRB B % AOF B ) K It AR R B 012

Figure 4 Schematic of catabolic interactions between OHRB and non-dechlorinating populations
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Y BREREL AR R LA SR A A A T
7T P8 AR P A RO PO BRI Z A1, 3R
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(Desulfovibrio) . & FIHEIR ZF T & (Clostridiales)
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%LV OHRB TR . 124 hil, HAf—L%
IRIF DK Y B 56 e 2= RT LA Dehalococcoides
BARITAIT, a0 5,6-— H SEA TR IR, eI iz
(5,6-dimethylbenzimidazolycobamide, B),), 5-F 3K
FFRMBEE B (5-methylbenzimidazolycobamide,
[5-MeBza]Cba) Fll 5- H 4 JE TR - K mals iy i ok e
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7 A ) L A £ 3o A 18 B A
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