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ATCC13032
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1.1.3 SIGMA-ALDRICH
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PCR Sangon

DNA
DNA Solution A 100mmol/L Tris pHS8.0
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1

Table 1~ Primers used in this study

Primer name Primer sequence 5'—3' Specificity
357F CCTACGGGAGGCAGCAG Universal
1482 R ACGGCTACCTTGTTACGACT Universal
GGACCTCGGGATGCATGTTCC .
HYB-Eml ' GGCAGCAGTCGEGAAT Specific to Fl
1401 R CGGTGTGTACAAGGCCC Universal
Eml 159 F GGACCTCGGGATGCATGTTCC Specific to Eml
Eml 960 R CATCTCTGGGGCGGTCCGGTGTAT Specific to Eml
1.4
PCR ® 1068bp
1 HYB EmlF
DNA
PCR, 677bp
160 ~ 304 145hp
DNA PCR;
822bp 0.8%
PCR
Eml Genomic DNA
PCR,
357F 1482 R
1 57 bp [ ]
. ] lPCRZ
HYB EmIF 1401 R
competitorT O T
lPCR3
Eml 159F Eml 960 R
Eml 159F Lml 960
] 677 bp [ 1
1
Fig.1 The strategy of constructing competitor.
1.5
Eml 0.2¢
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Fig.2  Comparison of amplification efficiency of target and competitor.
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Fig.3  Relationship between the density of Eml cells and amount of
QPCR products A The results of QPCR with gradient density of Eml
cells. M. Marker The amount of Eml cells 1 2.85x 10 2 1.90 x
10° 39.5x10° 4 2.38x10° 55.94x10° 6 1.48x10° B

_ Standard curye calculated based on the density of bands on A.
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PCR Eml
PCR 2.85 x
10" ~ 1.48 x 10°CFU/g
Eml DNA
3
2.4 Eml
2005 9
28 9 28 2006 1
26 1 26 2006
2 18 2 18
6 QC-PCR
2 PCR
Eml 4
0.622 28/45
Eml
5 DNA
DNA 20pL TE
50uL TE 2uL DNA
1L, Eml
0.012444 28/45 %5 % 2 % 2.5 % 2
Eml 2
2 QC-PCR Eml
Table 2 Data from QC-PCR and the number of
strain Eml in samples
Lg Lg Cell No. Cell No.
Sample Target/  Number of from standard  Tndex  in sample
Competitor cell curve CFU/g
928 1 -0.1904 82474  L77x10° g  1Ix10°
9.28 2 —0.1194  8.6684  4.66x10° 0622  2.9x10°
126 1 —0.1015 8742  5.95x10°  0.622  3.7x10°
126 2 -0.0004  8.8395  6.91x108  0.622  43x10°
218 1 -0.0973 87993  630x108  0.0124  7.9x 106
218 2 -0.3282 THM4 g0 00124 340
2.5 COoD
GB11914-89
COD 3

3 COD

Table 3 Data of COD removed in the sediment samples

Samnl COD of influx ~ COD of effusion COD removed
ample / mg/L / mg/L / mg/L
9.28 1 588.33 95.24 493.09
9.28 2 588.33 78.34 509.99
1.26 1 780.45 110.86 669.59
1.26 2 780.45 109.87 670.58
2.18 1 485.66 76.48 409.18
2.18 2 485.66 56.6 429.06
2.6 COD
Eml 05 9 28
06 1 26 06 2 18 Eml
COD 4
Eml COD
R*=0.89
— 650
3 L
=V/]
£
S 50|
3
5 4s0[
3 y=5.7764x+413.93,R*=0.89
© 350 . . . . .
0 10 20 30 40 50
No. of Em1 (107/g)
4 Eml COD

Fig.4  Analysis of the relationship between the number of strain Em1 and
the removal of COD.
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Function analysis of the effective strain Rhodococcus ruber Eml in wastewater
treatment system by quantitative competitive PCR

HUANG Ling' > LI Xi-wu' LI Xu-dong® LIU Shuang-jiang' LIU Zhi-pei' "
U Institute of Microbiology ~ Chinese Academy of Sciences  Beijing 100080  China
% Chengdu Institute of Biology ~Chinese Academy of Sciences ~Chengdu 610041  China
3 Graduate University of Chinese Academy of Sciences  Beijing 100039  China

Abstract A quantitative competitive PCR QC-PCR  system was developed to quantify the number and analyze the
function of the Rhodococcus ruber Eml strain in a wastewater treatment system in Nanchong oil refinery plant. Strain Eml
was able to degrade various kinds of hydrocarbons and aromatic compounds with high efficiency and produce bio-
emulsifier so it was introduced into the waste liquid petroleum-disposing system. The sediment samples were collected
from the disposing system in the range of 5 months and then the numbers of strain Eml and degrading efficiencies were
studied. The results showed that the primers based on 16S rRNA gene sequence of strain Em1 were specific at species
level. The PCR products amplified from sediment total DNA with the specific primers were cloned and sequenced in
which 62.2% were the fragments of 16S rRNA gene of strain Em1. Furthermore the number of Em1 strain ranging from
3.4x10° ~ 4.3 x 10°CFU/g in the sediment samples were detected which indicated that the strain Em1 added into
purposely did exist stably and reproduced well in the waste-deposing system during a long period. The high relativity
with relative coefficient R” of 0.89 between Eml cell number and the amount of COD Chemical Oxygen Demand
removal proved that the strain Em1 played an important role in this bio-augmentation treatment system.

Keywords oil refinery wastewater bio-augmentation highly-effective strain Eml QC-PCR function analysis
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