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Isolation of a New Dehalococcoides and its Chloroethenes-Dechlorinating Performance
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Abstract

As a treatment technique for soil and groundwater contamination with chloroethenes, agents are injected
into the ground to activate chloroethenes-dechlorinating bacteria. However, new methods for treating sites with
fewer chloroethenes-dechlorinating bacteria are required. One solution is injecting isolated and cultivated
chloroethenes-dechlorinating bacteria into the ground, called bioaugmentation. In this study, we isolated
Dehalococcoides from chloroethenes-contaminated groundwater, which can dechlorinate tetrachloroethene and
trichloroethene into ethene. Using repeated limiting dilutions, microbial community analysis, and microscopy,
we isolated Dehalococcoides and renamed it Dehalococcoides mccartyi NIT-OBY. Strain NIT-OBY completely
dechlorinated high concentrations of trichloroethene in 28 days and then rapidly increased. This result indicates
that strain NIT-OBY is useful for practical use.
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A—J/LVRUHE | 35H | 0 0 1.0 319.0 0
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D—Fffi%+TCA | 861 | 4632 | 53 | 665 0 0
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T Ty ar = v AETRE R
Microbial Community Composition

of the Fourth A-Culture

WA #HE (%) U — N
Dehalococcoides 65.0 37112
Desulfovibrio 34.6 19754
Z DAt (1%LLT) 0.4 250
it 100.0 57116
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WO IR % b &SRB & R L7z,

52 HEBHERRUEER

5.2.1 SESHEEOME  RFLPMTOM R 2Fig. 51



RIAHELATHIFEFTH  No. 87 JriiDehalococcoides /@l & D Hififf & = D7 v v = F L MR FRLAES)

79, RFLPIKE)/SZ — > A3Haelll, Hhal & &7~
BHEONRZ—THDY, MOEBERD N RRFED 5
IRV LD, TERICHBECTE L Z LR a,

SEM THRE L 7= K5 &= IR D BAMST 5 E % Photo 312777,
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Photo 3 AREI6X H KK DSEMEH
Scanning Electron Micrograph of the Sixth A-Culture

[ Dehalococcoides mecartyi NIT-OBY ]

Dehalococcoides mocartyi IBARAK] (AP014563)
190 | Dehalococcoides sp. FL2 (AF357918)
Dehalococcoides sp. GT strain G (NR 074288)
Dehalococcoides mccartyi strain JNA (KJ461493)
Dehalococcoides mccartyi DCMBS (NC 020386)
Dehalococcoides sp. CBDB1 (AJ965256)
Dehalococcoides mccartyi NIT01 (AP024514)
Dehalococcoides mccartyi CG5 (CP006951)

Pinellas

Dehalococcoides sp. ANAS1T (HM241729)
Dehalococcoides sp. ANASZ (HM241730)
Dehalococcoides sp. MB (EUD73964)
Dehalococcoides mccartyi 195 (CP0O00027)
Dehalococcoides mccartyi CG4 (CP006950)

Dehalococcoides mccartyi CG1 (CP006949)
57
—’7 Dehalococcoides mccartyi GY50 (CP00&730)

Dehalococcoides mccartyi VS (CP001827)

78 |, Dehalococcoides mccartyi strain AD14-1 (KC342960)

57

Dehalococcoides mccartyi strain AD14-2 (KC342961)

Dehalococcoides sp. UCHOO7 (AP014722)

—_—
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Fig. 6 16S rRNAB(S FHEIROIEIEELS 2 & L ATVER L 727/~ 1 1 O Rifesst
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