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1
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1 000 ml pH 7.0 ~7.2 (bromothymol
blue BTB) 1 1 gL 1 g KNO;
1 g KH,PO, 0.05 gFeCl,6H,0 0.2 gCaCl,2H,O0 1g
MgS0O47H,0 1 ml BTB (1% ) S¢g
1000ml pH7.0~7.3
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Tiangen DNA

1.1.3 NO; -N
3-AA3 AutoAnalyzer
N,0) Agilent 7890A
(SD) Agilent1290/6460 HPLC/
MS/MS -
Sigma Christ
Applied Biosystems
StepOnePlus™ PCR
1.2
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60 1 3 7
15 23 60
4
1.2.2 NO;-N N,O
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3 ~ 5 ml/min 5 000 r/min 10 min
10 ml SD SD
20 min 1.2.4
0.1% FastDNA DNA
0.1% NanoDrop DNA (OD160/ODxgy
1 ml 0.22 pm 1.8~2.0 ) PCR 6
2 ml =5C 3 nirK  nirS  nosZ
4 SD 20¢g sull  sulll Infll
50 ml 15 ml PCR 1 PCR
1 min 15 min 5 000 r/min 10 min DNA (AxyPrep DNA Gel)
SD pMD™19-T
0.1 mol/LCaCl, 15 ml 1 min (Trans5a)
15 min 5 000 r/min 10 min
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(1 000 ml 0.1 mol/L 625 ml 0.1 mol/L 4 ml
)15 ml 15 min 5 000 r/min NanoDrop
10 min SD
/EDTA 15 ml / PCR
5 ml 1 min 15 min StepOnePlus™ RealTime PCR system

F1 RECEESRMEERMN PCR &SI MFTI R EFG

Table 1 The primer sequences and amplicon conditions for denitrification genes, ARGs and int/1 gene amplification

(53" PCR('C) (bp)
nirS nirS-F GAS TTC GGR TGS GTC TTG A 60 425 94 Smin 94 155 60
nirS-R  GTS AAC GTS AAG GAR ACS GG 30s 72 30s 35
nirk nirkK-F ATY GGC GGV AYG GCG A 60 163 94 Smin 94 155 60
nirkK-R GCC TCG ATC AGR TTR TGG 30s 72 15s 35
nosZ nosZ-F CGC RAC GGC AAS AAG GTS MSS GT 60 267 94 Smin 94 15s 60
nosZ-R  CAK RTG CAK SGC RTG GCA GAA 30s 72 25s 35
sull sull-F GACTGCAGGCTGGTGGTTAT 60 107 94 Smin 94 15s
sull-R GAAGAACCGCACAATCTCGT 60 30s 72 30s 35
sulll sulllF TCCGGTGGAGGCCGGTATCTGG 60 190 94 Smin 94 15s
sulllR  CGGGAATGCCATCTGCCTTGAG 60 30s 72 30s 35
infll infll-F TAC GAA CCG AAC AGG CTT ATG 55 151 94 S5min 94 15s
infl1-R TGA CGA TGC GTG GAG ACC 55 30s 72 20s 35
1.2.5 DNA 319F ( 5'-ACT-
NO,-N 5:1 100ul  CCTACGGGAGGCAGCAG-3")  806R (5-GGACT-
LB 30 ACHVGGGTWTCTAAT-3") 16s
7 rDNA V3 V4 PCR
BTB 30 beads
7~10 [1lumina
3 ml LB 37 8 h 1.3
Tiangen DNA PCR 3
OriginPro8.5  SPSS 21
1.2.6 1 60 Microsoft Excel 2013 OriginPro 8.5
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Fig. 2 Changes of absolute abundance of denitrifying genes
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Effects of Anaerobic Denitrification on the Dissipation of
Sulfadiazine and Resistance Genes in Soil

LIU Kuan', SUN Mingming'?, LIU Mangiang'?, JIAO Jiaguo'?, TIAN Da', CHEN Xu', WU Jun',
LI Huixin', HU Feng'*, A. Paul Schwab *

(1 College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China; 2 Key
Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 3 Jiangsu Collaborative Innovation Center for Solid Organic Waste Resource Utilization, Nanjing 210095,
China; 4 Department of Soil and Crop Sciences, Texas A & M University, College Station, Texas, United States  77843-2474)

Abstract: Mixed contamination with antibiotics and antibiotic resistance genes (ARGs) in farmland soil has become an
emerging threat against human health and environmental security. However, little attention has been paid on the impact of anoxic
denitrification on the dissipation of soil antibiotics and ARGs. Therefore, the present work collected the subsurface
mixed-contaminated arable soil around dairy farm, and investigated the influence of denitrification process on the dissipation of
soil sulfonamides and their correlated ARGs. The results indicated that nitrate addition to the soil clearly improved the nitrate
transforming rate in both soil and water phases, the N,O production, and the dissipation of soil sulfonamides and ARG abundance.
In addition, the clearly negative correlation between the abundance denitrifying genes (nirK, nirS, and nosZ) and sulfonamide
resistance genes (su/l and sulll) demonstrated that more sufficient the nitrate nitrogen, the stronger the express of denitrifying
genes and the stronger the denitrification process; in order to promote the sulfonamide/ARG dissipation. Moreover, through
high-throughput sequencing and the experiment of the separation of denitrifying bacteria, Proteobacteria Lysinibacillus were the
predominant strains isolated from anoxic soil among various treatments, which likely played an important role in prompting
denitrifying procedure and stimulating sulfonamide/ARG dissipation. This work provided novel information on the anoxic
dissipation of soil antibiotics and the ARG proliferation.

Key words: Anaerobic denitrification; Sulfadiazine; Denitrifying genes; Antibiotic Resistance genes

http://soils.issas.ac.cn



