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1.1.3
Triton X-100 Tagq DNA (Promega)
SYBR Green
PCR Bio-Rad (Mini
Bead Beater) DGGE (Bio-Rad D Code
system)
12 HBREHE
10° 10* 10°
(NB  1/10NB 10 10° 10° )
100 pL 28
Thauera 4~7 d
Thauera PCR DNA Thauera PCR-DGGE
Thauera Thauera
A2
3 1.3 HEKIFIE
Thauera 8
DNA Thauera
1 ﬁﬂ%ﬁ& PCR Thauera (PCR )
1.1 SCISME Triton X-100 DNA
111 (A2) Thauera PCR PCR
Al-A2-0 16SrDNA PCR-DGGE
(A2 ) 1.4 E[F4 DNA 125
1.1.2 (NB) 5g/L 1.4.1 (bead beating) DNA
3 g/L 15 g/L  pH7.0 1/10 NB 10 [s] DyNA quant™ 200(
Amersham Pharmacia Biotech) DNA
2 mmol/L KNO; (WW)  0.22 um 1.4.2  Triton X-100
60 20 puL 1% Triton X-100 1.5 mL
7.5% 4 1 1 min 10 min
2 mmol/L KNO, 3 min 8000xg 1 min
(Basic mineral medium) Na,HPO,:2H,0 15 PCR
(2.0 g), KH,PO, (1.0 g), NH,CI (0.5 g), KNO; (0.5 g), PCR 50 uL PCR
K,SO, (0.06 g) 1L 0.5 mL 1.25 U Tag DNA (Promega ) 5 puL 10x

MgCl,6 H,O (200 g/L) +CaCly2 H,0

(50 g/L) 0.5 mL 1 mol/L NaHCO;
+ (MMAC) 990 mL
10 mL 20 g/L +
(MMP) 990 mL 10 mL 10 g/L
+  (MMQ)
2 uL

1.5 mmol/L MgCl, 200 umol/L dNTP
0.5 pmol/L 2 uL DNA
1.5.1 Thauera PCRI PO (54G
AGAGTTTGATCCTGGCTCAG-3 4! Thau832 (57
TGCATTGCTGCTCCGAAC-3 412 PCR

95 5min 95 45s 60 1min 72 1min
25 72 6 min
1.5.2 16S rRNA PCR PO
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P6 (5 “CTACGGCTACCTTGTTACGA-3 41
5min 95 30s 56
72 8 min
P2 (5 ZATTACCG
P3 (5ZCGCCCGCCGCGCGC

PCR
30 s
72 20
1.5.3 V3 PCR
CGGCTGCTGG-3")

1 min

GenBank EU850614 (Q20-C),
EU850615 (3-35)  EU850616 (Q4)
2 HX

2.1 Thauera 1ZF £ /7F 1%

GGCGGGCGGGGCGGGGGCACGGGGGGCCTACG 6
GGAGGCAGCAG-3 71**!  PCR NB  1/10 NB
5min 95 1min 65 -~55 1min( 2 (< 10 h)
1 55 10 ) 72 1 min (WW) (24 h
72 7 min ) 3
1.6 PCR =4 DGGE % 7™ (MMAC MMP  MMQ)
Bio-Rad D Code 16S rRNA ( 10-3
V3 PCR DGGE 100) 3 (NB
8% 32%~58% MMAC  MMP)
(100% 7 mol/L 40%
) 200 V 6 240 min DNA MMP (
1xTris-Acetate-EDTA (TAE ) 8
pH8.4) 1xSYBR Green (AMRESCO DNA (1) Thauera PCR
) uvi DNA
1.7 MESFIISHF 6 Thauera
PCR MMAC ( 1-A)
NCBI PCR
(http://www.ncbi.nlm.nih.gov/blast/Blast.cgi) 16S rRNA PCR ( 1-B)
nucleotide blast DNA
16S rRNA PCR PCR
1.8 (Accession number) NB
3 16S rRNA Thauera
F1 TREFEEEKHEZRIGE DNA B2 (ng)
Table 1  The quantity of DNA extracted from colonies growing on different media (ng)
Medium NB 1/10 NB WW MMAC MMP MMQ
Aerobic 8.64 9.85 5.09 2.28 1.47 1.14
Anoxic 1.27 NA NA 1.61 NA NA
NA: Concentration was below the detection limitation (10 ng/uL).
Thauera PCR-DGGE 7 4 ) A2
Thauera T4 T2
(A2) Thauera A2 T3
5 T3 ( 2 NB  WW 3
7 T5 4
(T2 T3) 2 Thauera 1/10 NB
MMAC T2 MMQ
7 1/10NB Thauera
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Aerobic Anoxic DNA Thauera
MN NB1/10 WWAC P_QNBI/IOWWACPQ 3 PCR 16S rRNA
== T 3 g
5;. PCR
900 bp g 1/10 NB 8 3
800bp & (G2 G7 G8) G2
e
Aerobic Anoxic ~ 3 90
MN NBI/IOWWACP QNBI/IOWWACP Q = G2
% (1-38) G2 Thauera
z
=
i PCR
1.0 f; G7 G8 (3-35 3-57)
% MMQ 80
1 PCR R E S EMIEH LM T Thavera B4+ Thauera PCR 2
&R (Q4 Q20) Thauera
Fig. 1 PCR detection of Thauera in the culture growing on
different midia. A: Thauera-specific PCR products; B: 16S V3-DGGE 5
rRNA gene PCR products. M. DNA ladder; N. negative control; A2 Thauera (Thauera
NB. 1/10, WW, AC, P and Q. six different media used in this
study, NB, 1/10 NB, WW MMAC, MMP and MMQ. PCR_DGGE) ( B_A) Q4 3-35
A2 T3
Aerobic Anoxic
Thauera Q20 1-38 3-57

A2 NB I/10 WW AC P Q AC

o T
T3 R (N N . -
T4 — g

TS5 —

2 Thauera %
B Thauera B4R A%

Fig. 2 Thauera-specific PCR-DGGE analysis of compositions
of Thauera which grown on different media.

% PCR-DGGE # i A RIEFHFE L& €

2.2 HKIFIE
1/I0NB MMQ
240 80 Thauera
MMQ 80 Triton X-100
DNA Thauera PCR
1/10 NB 240
8 30
DNA Thauera PCR
Thauera

A2 T3

Thauera PCR-DGGE
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3 T3
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Q20
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Tl —um —
™ -

%8$—%CE

T4 = o

Ts
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3 Thauera $ %1% PCR PRI E %A 16S rRNA EE
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Fig. 3 DGGE analysis of 16S rRNA gene V3 region fragment from
Thauera colonies. Only A2 was the Thauera-specific PCR-DGGE
pattern of biofilm samples from the denitrification tank (A2) of the
coking wastewater treatment plant, the others were V3-DGGE pat-
tern of single colonies. 1-38, 3-35 and 3-57 were from medium 1/10
NB; Q4 and Q20 were from medium MMQ; Q20p was single colony
with positive Thauera-specific PCR signal from the striking of Q20
on medium MMP; Q20-A to Q20-D were the single colonies with
positive Thauera-specific PCR signal, which were picked up after
striking of Q20p on medium MMP.
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Specific-PCR and denaturing gradient gel electrophoresis assistant isolation of
Thauera spp. from a coking wastewater treatment plant

Yuejian Mao, Xiaojun Zhang", Baorang Zhang, Liping Zhao

(Key Laboratory of Microbial Metabolism, Ministry of Education, College of Life Science and Biotechnology,
Shanghai Jiaotong University, Shanghai 200240)

Abstract: [Objective] We used specific-PCR and denaturing gradient gel electrophoresis (DGGE) to isolate Thauera spp.
from a coking wastewater treatment plant. [Methods and results] To isolate Thauera from the denitrifying bioreactor of a
coking wastewater treatment, biofilm was inoculated to six different media and cultured them under both aerobic and an-
aerobic conditions. We then compared the composition of Thauera spp. using Thauera-specific PCR-DGGE method. The
media 1/10 NB and MMQ which grew higher diverse Thauera spp. and fewer colonies, were used to isolate Thauera sp.
under aerobic condition. The colonies were then screened by Thauera-specific PCR. The purity of the colonies that shown
Thauera-specific PCR positive signal was then checked by DGGE. The colonies with multiple species were further
streaked on different media. DGGE analysis showed that Thauera in colony Q20 was enriched in medium MMP. The col-
ony was finally purified by streaking on MMP medium for several rounds. The composition of the colonies were tracked
by Thauera-specific PCR and DGGE at each step. Finally, three strains were purified, which were identified as Thauera sp.
according to their 16S rRNA gene sequences. [Conclusion] Guiding with specific biomarker, the efficiency and sensitivity
of bacteria isolation can be largely improved.

Keywords: Thauera specific-PCR; denaturing gradient gel electrophoresis (DGGE); isolation
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