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Influence of iron on resistance genes reduction

during the sludge hydrothermal process

SUN Min,CHEN Hong
(College of Environmental Science and Engineering ,Donghua University ,Shanghai 201620, China )

Abstract ; In order to study the influence of different forms of ion on tetracycline resistance genes reduc-
tion during hydrothermal process of excess sludge, Fe’* ,Fe’ and reduced ion power were selected as
objectives, and the abundance of TC — ARGs (tetA, tetC, tetG, tetM and tetX ), 16S rRNA and intl1
before and after hydrothermal process was detected by realtime fluorescence quantitative PCR ( RTFQ
PCR) .The results showed that different forms of ion promoted the reduction of ARGs and intll in differ-
ent degrees.The gene abundance treated by Fe** and Fe’ reduced more obviously than that treated by
reduction ion power,and was 0.038 ~0.743 order of magnitude lower than the blank group.The abun-
dance of tetA was influenced most significantly , which reduced 0.566 order of magnitude more than that
of other genes.The relative abundance of ARGs increased after hydrothermal process.The increase of
relative abundance was the smallest when treated by Fe>  which was only 3.91E-04 ~ 1.07E-03.The
detection of intl1 indicated that Fe** could promote significantly the reduction of intll resistance genes
and increasing of its relative abundance was the same as TC—ARGs.Considering the change of absolute
abundance and relative abundance of ARGs and intll,it was concluded that Fe** had the most obvious
effect on the reduction and controlling of ARGs among all the forms of ion.
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5 min, {832 FE W, M TE W% f# DNA, /s
DA DNA VT
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FW GCTACATCCTGCTTGCCTTC
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RV CATAGATCGCCGTGAAGAGG
FW CAATAATTGGTGGTGGACCC
tetX 468 60
RV TTCTTACCTTGGACATCCCG
FW GCTCGGTGGTATCTCTGC
tet G 468 60
RV AGCAACAGAATCGGGAAC
FW CTTGAGAGCCTTCAACCCAG
tet C 418 63
RV ATGGTCGTCATCTACCTGCC
FW GTGGACAAAGGTACAACGAG
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RV CGGCTTTCTGGGATTGG
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8 .
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TE+06 |- ] -
6E+06 - 4E+06 -
A A
SE+06 - &=
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& )
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n _ o 00
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Raw Sludge Blank Fe Fe’ Fe Raw Sludge Blank Fe” Fe Fe
1 16S rRNA EE K TC-ARGs KABIEEET L
x2 KBEHEZREPZ ARG MHIRE
log Cy/C 16S rRNA tetA tetC tetG tetM tetX
JRR K A 1.283 0.726 0.148 0.831 0.625 1.510
Fe?* 1.456 1.292 0.550 0.869 0.888 0.868
Fe’* 2.026 1.292 0.445 0.967 0.688 0.812
Fe’ 1.295 1.039 0.257 0.812 0.026 0.829

Zi L RTi  AKIR BE S A R R E S e
FPTrERE A (R EWE R TR ARGs EESK
WEIE TN, XF T tetA tetC Fl tetG ZE AN HEF FL A | Fe

REfE K G # H ARGs (IR, Hrfr Fe® il Fe'™
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E AR 3 DR A5 At 1) i 25 K] Fe 150 X ol % e
JIFLATE H AR ARGs 465X =F 2 [ AT ) (] Bsf, A X =
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OB BaTiFRKFGT AR P R A B 6 E R R -9 -
1.58E+08 - intl1 OLiquid phase 8.0E-02 OILiquid phase
[ Sludge phase [ Sludge phase
1.50E+08 | 7.0E-02 —
1.43E+08 | 6.0E-02
» — =z I . S
Z 1.35E+08 | |—— Z 5.0E-02f
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& =S
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3 it

(1) 7K N J5 75 I H 16S tRNA Al TC -
ARGs JER FE B 5B 1 R B, B SOR ARG 0.026 -
1.510 8 2%, BB A% B AR SE B (B tetX
A1) ZEIR IR T A IS A R A, e Fe™
Il Fe™ FIFEHE R BGA AR I B, 5 A4
HH EER#AIK 0.038-0.743 P EiE g, X T BEAE M 5
tetX R M HI/EH , 85 A 45 0.642-
0.698 MEE LK .

(2) LRIV 5 15 e 1% 16S rRNA F1 TC-
ARGs FYRE X 3= B 14 b 2538 i, TR R 75 8 h i
8.44E-05~ 7.09E-03 #4 1 & 5.31E-03 ~2.37E+

o VERHT RS HE ARGs AR T B 8, HL
KE%%%ﬁﬁﬁmwﬁoﬁéimm&%m¢
ARGs E’J*HXHEF A, KR Fe™ FIE JE AR 1E A

BEMS AN K SN TC-ARGs YA X =E B 11
i"'JJ[I, & ARGs 43 51l Hb 2S5 (4 A% 1. 20E - 02 F11
5.00E-04,

(3) V5 e K A o 2 r inel1 9 728 fb A
TC-ARGs FUELAILL, /K A B J5 ¥ e b =F B 3
AR (29 7 DB ) i EIE R BT,
B intl1 1999 % LA L HEAS R G0 4 ) 3
ANT=2 BRI AR HE intd 1 A HII,

Hor Fe™ Fl Fe™* BYAE UERCR e I 2, 43 B 85 =
éﬁﬁ%ﬁ 0.51 1 0.62 MR, N5 25 B v 24
v intl 1 PR B AT I, H Fe™ 14 T
e/, B Fe®* XK it B ARGs HIlDa J 45
il A A
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