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Perchlorate (ClOy4) is an emerging contaminant detected in soil, groundwater, and surface water.
Previous study revealed bacterial community in the enrichment culture tdegraded perchlorate using
elemental sulfur as an electron donor. Quantitative and qualitative molecular methods were employed
in this study to investigate archaeal community in the enrichment culture. Real-time qPCR showed
that archaeal 165 rRNA gene copy number in the culture was about 1.5% of bacterial 16S TRNA gene
copy number. This suggested that less archaea were adapted to the environment of the enrichment
culture and bacteria were dominant. DGGE banding pattern revealed that archaeal community profile
of the enrichment culture was different from that of the activated sludge used as an inoculum for
the enrichment culture. The most dominant DGGE band of the enrichment culture was affiliated with
Methanococci. Further research is necessary to investigate metabolic role of the dominant archaeal pop-
ulation to better understand microbial community in the perchlorate-reducing enrichment culture.
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Table 1. Primers used in this study
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Fig. 1. Quantification of bacterial and archaeal 165 rRNA genes. (A) Standard curve of bacterial 165 rRNA gene copy numbers
and threshold cycles (Ct) using purified PCR product of E. coli 165 rRNA gene. (B) Standard curve of archaeal 165 rRNA
gene copy numbers and Ct using a plasmid containing M. jannashii DSM2661 165 rRNA gene. (C) Bacterial and archaeal
165 rRNA gene copy numbers in activated sludge (AS) and enrichment culture (S) (mean * SD, n=3).
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Fig. 2. PCR-DGGE profile of archaeal 165 rRNA gene fragments.
Activated sludge was used as an inoculum of sul-
fur-based enrichment culture. Arrows indicate DNA
bands that were excised and analyzed for nucleotide
sequence. AS, activated sludge; S, enrichment culture.
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Fig. 3. Correspondence analysis of archaeal 165 rRNA gene
band patterns shown in DGGE. AS, activated sludge;
S, enrichment culture.

As ¢ 7 A

DGGE 23 2A4<eA 9 F2 W= 13 2, 1231 &3k
& AT FHAA FEEE NE 3128 Zehd § PCRE
AE53 }04 VM ES A8 gRE 97]A 92 BLASIN
2 ZadA de A& A TH(Table 2).
g4sdA Y A Ao HlE AT T BAE
Bol R FYT}E]. & AT SHEHAZRH HE
H WE 13 2= Methanobacteria 743} Woesarchaeota & 247}
3 st A o}, Woesarchaeota &l S| Bste LA FEL o]
DHVEG-6 (Deep-sea Hydrothermal Vent Euryarchaeota
Group 6) cluster® &2} 3, ofA7MA] ¢l g 2 §lo
o T2 NGSE 7|He 2 & ZAH S 7| & F3to ©f
9 EAVF eAHAT. FFE EEHAANA M Ag
W 19 dFste MATE g3l dE e ¢ AEFAA
U Azo] ¢t AEE FETL "Lo}ﬁ‘:}.

B AFAA A& w3 G AN EE DGGE &4 ¢ A3
HFE e sFete 1A MATES F A A7
HAOE Aol Ao AAZIY. Foh g AN ElA Fe2l3
WE 312 2% Thaumarchaeota &, Marine Benthic Group
E, Woesarchaeota &, 12 1L Euryarchaeota &l <3t Metha-
nobacteria, Methanococci & 3 B3t S th(Fig. 4, Table 2). Park
S[1712 Thaumarchaeota & 43l G2U o} 43t TAH
(ammonium-oxidizing archaea, AOA)°| thiosulfateE =
FAARZ o] &dte F A4 Al Zo] Wgsi e | w3
ol 7hsetAthal B askith. AOAS 8kl ool 7Hsdt
B 71He o 51*] grort & Abgt Aol ACA
o B 4FedES ATIE Aty FAHSAT HE
8 Euryarchaeot £ 43l Marine Benthic group Eol 3l
ke A2 2 Yt o] group BEx A3l 5 S A

=)



Journal of Life Science 2017, Vol. 27. No. 4 439

Uncultured archaeon clone (AF355926) %

band 9
i Uncultured archaeon clone (KF726872) e
band 11 +Methanococci
Methanocaldococcus jannaschii strain (NR_113292)
88
band 12 J
Uncultured archaeon clone (AY165998) M
l Marine Benthic Group E
49 | ¢2 L band 10 -
100 | band 3
Uncultured archaeon clone (FJ560744) - Methanobactena

#7 | ~ Uncultured archaeon clone (JX910342)
ss L—band 7 3

100 | band 4
Unculturedarchaeon clone (AB653413)

100 —Uncultured archaeon clone (JN811535)
! band 1

= 93 |Uncultured archaeon clone (AB653317)
band 8

52 [Uncultured archaeon clone (AB831297)
98 band 2
71 - Uncultured archaeon clone (LN796308)
o9
Lt

72

92 —Woesearchaeota

- Thaumarchaeota Group C3

Uncultured archaeon clone (FJ968097)
band 6 =

Sulfolobus acidocaldarius (D14053)

e
0.05

Fig. 4. Phylogenetic relationship of the 165 rRNA gene detected by DGGE and closely related nucleotide sequences from GenBank.
Scale bar indicates 50 inferred nucleotide substitutions per 1,000 nucleotides. Nucleotide sequence accession numbers are
shown in parentheses. Sulfolobus acidocaldarius was used as outgroup.

Table 2. Characteristics of 16S rRNA gene fragments obtained from DGGE gel

DGGE band Closest relatives Taxonomic description Identity

Sample (Accession No.) (Accession No.) Isolated environment (Phylum/ Class) (%)
1 Uncultured Methanobacterium fggiﬁi meftrk(l)erl;loagr?nanaerobic Methanobacteria 99
(KY432872) sp. clone sk0812-6 (FJ560744) ty N
wastewater digestion reactor
2 Uncultured archaeon Ri ad 1 Woesearchaeota 9
(KY432873)  clone AO618R003 (AB653414) ce pacdy so (DHVEG-6)
3 Uncultured archaeon E;ers:gk?;iz a;zzi?gg do:;iinon Thaumarchaeota 97
(KY432874) clone denovo502 (LN796308) . Group C3
sulfate reduction
4 Uncultured crenarchaeote clone Sulfur-rich . the lak Thaumarchaeota 9
(KY432875)  Arch_AE_E04 (F]968097) HUTTICh spring on the fake  Group €3
5 Uncultured archaeon clone Anaerobic methane oxidation Methanobacteri 9
(KY432876)  SZBHCARC-26 (]X910342) and methanogenesis canovacteria
6 Uncultured archaeon clone Rice paddv soil Woesearchaeota 9
(KY432877) A0618R003_119 (AB653317) paddy (DHVEG-6)
7 Uncultured archaeon clone Mid-ocean ridge subseafloor Methanococci 9
S (KY432878) 33-P57A99 (AF355926) habitat
8 Uncultured archaeon clone Walls of an active deep-sea Marine Benthic 9
(KY432879) FZ2aA40 (AY165998) sulfide chimney Group E
9 Uncultured archaeon clon Biofilm communities associated
cuitured archacon c:one with corroded oil pipeline Methanococci 97
(KY432880)  ANS_CO8_TL_7 (KF726872) pIp
i surfaces
10 Methanocaldococcus jannaschii . .
(KY432881) strain JCM 10045 (NR_113292) Submarine hydrothermal vent Methanococci 97
11 Uncultured archaeon clone UASB reactors treating brackish ~ Woesearchaeota 9
(KY432882) AG_UASB4-21 (JN811535) aquaculture sludge (DHVEG-6)
12 Uncultured archaeon gene Deep sea methane seep Woesearchaeota 9
(K'Y432883) clone MK903D_A26 (AB831297) sediment (DHVEG-6)
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