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Soil Adsorption Characteristics of Extracellular Tetracyclines Antibiotic
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Abstract: In this study, tetracyclines antibiotic resistance genes using pUCI8 plasmids ( pattern
resistant genes were fetB ,tetM ,1etO and tetW') as carriers were considered as the targeted pollutants, and
the adsorption and transformation characteristics from a reclaimed water infiltration site in Beijing were
analyzed in the batch and column experiments. The results revealed that the adsorption of the plasmids
with different target genes was similar in the vadose zone, whereas the adsorptions of tetO and tetW genes
were higher in sediment soil.
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1.1 fLKDNA

L pUCI8 JBURiAE A 24K, 43 1 5 A 1etB [ tetM |
tetQ F1 tetW SR | BV A CHi 1t SE A, ks SR
He 2y 45 250 ng/ L, A pH {H =7 1Y Tris — HCI 2%
PR (10 mmol/L) i & 8 25 ng/ul, H- 2477 T
-20 Cuksth .
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T AR KA TR T 2007 4R FFURIET T, AR
UCRAEIEZ LRI IRIZTT A 8 4F . ARIEIRIE I
IR BRI B O, Hei 6 Ab /KA SR AR A, AU FE
FEAEKANA TR (DBL ) 15 Ab 3t 7K KA 5 (DB2 ~
DB6, 43 I ANATR 1.2.3.4.5.5 km) ,

h T IFFRAB X -4 PU R R 28 hi k5 K Fde
PEBE AR T, e 458 37 b op P RO [ 26 70+ e gt
FIWFSE . — iR IC e 138 il T A8 a3k, SR A
TRIE R 10 em) i%)2 15 AB P 3K B4
filk, B FE W AT AR Al (e
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JRZ T BE S MK i, X PR - Y 5 2 G
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R 7K L IR0 B 2 19 B A K BE (5l DU 3R 3R
J% ARGs kLR (AR AE Ve Hh M B 1E$E 1 ¢ 100, 78
AL R W R RE 1 2 50) T ACHH R 19 1
SR BARE BT 2 AT, BEOEET
Mobio 7Kg % A% I, 7€ 200 r/min F KP4k, 4
AAES5.10.15 30 min, DL J2 1.2.3.4.5 h FCR AR,
7E 8 000 v/min &0 10 min, flif 10 wL FiE#aS
0.22 pum I8 5 A5 A R 8 R
1.3.2  WRRHREMEAE

1E 5 mL BLE 0 I A 5 1Y tet B 1etM
tetO Fll tetW JFOBL, #p 7 Tris — HCI & (10 mmol/L)

i SRR R 2.5 mlL, W B30 ) 4 v BE A B 2 30l A
5.10.15.20 F1 25 ng/pL, $#& MR A K L7 B0
I A I R RS U A A 4, R AT iR
B2 AFATRE. B B0 B T Mobio 7K 7 JiE 5% X
|, 7E 200 +/min F/KFHR 2.5 h, SR 7E 8 000 r/
min FELL 10 min, B EVERZE 0. 22 wm P8I U8
JafE . BRI T T 2 AN AR
YERXf B4

o, W FIEWRAE 260 nm IO DUIRH &
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Fig. 1 Absolute aboundance of tetracyclines ARGs in

surface water
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Fig.2  Relative aboudance of tetracyclines ARGs in surface
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Fig.3  Absolute aboundance of tetracyclines ARGs in soil
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YeH R R U SR 2 ARGs (1) 46 %) 5 35 8 24 B i
PUPRZRZE ARGs 7E -3 rpr 2 %) 5t ~F B2 e AR A s % IR
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J3 o o (1 S - B 1) 00 3L R, 2 6.99 x 107
copies/g, N[ 3 H 1erO FE PR () 3 B 35 3k 42 15 o
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Fig.4 Relative aboundance of tetracyclines ARGs in soil
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Fig.5 Vertical variations of tetracyclines ARGs
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Fig. 6 Double-room kinetics simulation of adsorption
process in soil
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g f (B o PRI R IT 7 SR AR R A5 4 rerO
Jr BOTURBAARTE - HE b (W B, X5 1 A 53 ) 2
0.590 F10. 534 , (AT LU Bt 3=

M 6 3R AT LA R U8 A AL AT X g Al
ANTm] B 3 R R Bert) pUCTS JSRL 24 1 1% fh 4 7
ZEP07 T PR W BT A R B R, ISR X terB | tetM
tetO Fl tetW FTRLZARTLERT 1 h PN A R o 3 S0l 3k )
S % o 114 86. 5% .86. 9% 91. 8% Fil 94. 8% ,2
b Fsf 1873 IR 1A 5 8 A T - B, 4 i BTRL 2R
TRTE 1 h Y23 503k B Ai W Ff 9 92. 6% 91.5%
91.6% f193.9% ,1.5 h BHEUE -, kT HiffiE
HEANIF H Y R B JBORL 2 (A 15 BR S 1 S0 B HR
A, I L G BAA A Bsf ] W B B 3 ) DNA il
SEREAR , AT 00 R e 9 108 W[5 S i i [ 347 356 B
2.5 h,iX 5 a4t DNA 537 558 v i W BFF 165 Fof
] —30

ZE LPTIR, L ERHE PO R R AR R P
PR B ) SR 28 1 VR LA BRI o o 32, R 2 4
BB, DR B o5 A s R
2.2.2 SEIRWL AT

i FH 2R PE R AY | Freundlich 5 %I Fl Langmuir #£
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Tab. 1 Adsorption isotherm fitting parameters of plasmids in soil

5 A . %%‘fﬂ:*ﬁﬂ . Freundlich #7 : _ Langmuir 5 %4 _ .

K/(mL-g ") r K, n r q./(png-g )|K/(mL - pg™ ) r
tetB UKL 25.46 0.842 47.09 0.776 0.997 1512.9 0.023 0.995
. tetM JEkL 27.74 0.889 54.87 0.749 0.987 1 400. 1 0.029 0.988
e tetO JEHL 28.03 0.891 68.73 0. 668 0.995 967.01 0.053 0.997
tetW JEA 28.26 0.721 74.45 0. 644 0.996 976.99 0.051 0.997
tetB J5URL 5.345 0.741 24.32 0.465 0.990 142.35 0. 108 0.997
e | 1etMJBURE 5.196 0.844 22.76 0.479 0.988 142.36 0.110 0.995
2t tetO JHU L 4.960 0.839 22.10 0.475 0.979 136.09 0.101 0.993
tetW JEkL 4.795 0.731 23.43 0.442 0.976 124.81 0.118 0.991
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Fig.7  Adsorption isotherm of plasmids in soil
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0.101 ~0. 118 mL/ug Z[A], £ Freundlich #£#!
W HA KRG 4
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3 4
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MUK 5y 83. 3% , Hogy 3 ik R Y A6 Y 8 1 Oy
100% , 2 5%} 5 F= JEAFAETE A 39.7 ~ 1 600 copies/
mL, KEAF G W R R, DUBA K28 ARGs B4
X R T 57. 9% 5 1 4 g EF R 2K
ARGs [ 534 100% , 4 %4 1 =5 5 2 H A2 Ak i
BE, B 2 AE 10° ~ 107 copies/g Z ], ARGs 1F
3 P e i L AR AR > A £ >
XFHE A
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