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Effects of Tetracycline on Microbial Communities and ‘Antibiotic Resr’s’tance

=

Genes of Vermicompost from Dewatered Sludge
CHEN Jing-yang, XIA Hui” , HUANG Kui, WU Ying | ¥ \ ,«'“
(School of Environmental and Munl(lpdl Engmeerlng, Ldnzhou Jiaotong University ,/ Ldnzhou 730070, China)

Abstract; The high, content of tetracycline/in mumclpal sludge may result in Vermlcompostlng produets carrying a hlgh abundance of
antlblotlc resistanee genes, thus lowering the upilizatio value of the vermicompost: Hence’ thist study ‘aimed to reveal the underlymg
effects of tetrdtyclme goncentrations on_the remstaﬁi genes involved in Vermuompostmg 'systems! for sludge recytling= For this”
purpose, |fresh sludge Substrates with different concentratlons 6f tetracycline (100, 500 and 1000" mg-kg” ") were vermigomposted for
60 days using Hisenia foetida. In parallel, sludge freatnient ‘withaut the addition of the tetracychne was used as a control. During' the
experiment , changes i, bacterial communiliesy telracycling resistance genes (tetC, ftetG, tetM, tetW, and tetX) , and class 1 integron
(mtl}’) wﬁre detected using_high-throughput sequencmg and quahtatlve PCR, respectively. The results showed that the addition of
tetra(’y(hne reduééd the abundance of Protegbacteria” but™ 1ncrea%ed the abundance of Bacteroidetes in the sludge vermicompost.
Furthermore the concentrations of tetracycline had a slgmfl(dnt negative correlation with Shannon and Pielou indexes of bacterial
diversity: !In addition, tetracycline increased intll genes and tetracycline resistance genes in the sludge by 4. 25 times and 4. 7-186. 9
times, respectively. Moreover, there was a significantly positive correlation between the abundance of tetM genes and tetracycline
concentration. This study suggests that higher concentration of tetracycline in sludge can modify the microbial community structure of
vermicompost, enhancing the abundance of antibiotic resistance genes and their associated dissemination risks.

Key words: tetracycline; vermicomposting; microbial community; resistance genes; sludge
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:50; kg L71), ¥ BRI RE 10 55, 120,45
pm JEME, H TOC 4% ( Shimadzu, Japan ) il 22 # i 19
WA PLER. RO AN R AR A T 4 M X
( Yanaco CHN CORDER MT-6, Japan ) #£470 &
1.3.2  DNA #2826 i PCR

PraE AT RE IR & 5, A DNeasy ©
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USA) FE 9 Y kL. WP qPCR B 454 :95°C
FAEYE 10 min; 40 MELFE 95°C2EM: 30 s, 60°C
TEA 30 s.

1.3.3 il i)y

¥ M4 i Barcode 5 B ) 5] % 34'117-( 5'-
CCTAYGGGRBGCASCAG- 3') Al SOGI{ ( 5'-
GGACTACNNGGEGTATCTAAT- S)XT%ME]65rDNA
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pH (HI B AN, SR (B B BAE T100 4. X —45
SLULRA 0 DU PR Z X5 Je a1 26 P Y pH A — 2 Y
oM. SEEG R, A% 4TS U a0 2 b R S R AR
T 55.7% ~58.8% (P <0.05). 5 T0 A, T100
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(P>0.05). [AIWSEMEAPBRGEI NS E8m R4 R WU o, Bl H X R R
MRS MERME, SHEs ML, .
1 aEEERESRELM RN /mg !
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1 pH . R L ik wa, -
IS 7.40 £0.01a L 0.46 £0.01a 193.«.. 92 0. 323i 48. 5136 2§_,a -
TO 6.27 £0.01b 0.21 £0.01b | 80.43 £1.,68bc 11.51 i.q;-f4b J A
T100 6.98 +0.02¢ 0.23 +0.01b | 79,87.£0701¢ 10. 68 +0, 26b" 4
T500 . 6.38 0. OSde“ | 0. 26 :tO. 00c 83 .29 + 1 Pgbc ol 11.32 +F0“d9b-. :
= T1000 6.37 £0.05be /| / 4 (1’26 +0.01c " gs. 95'+0.37h ¢ 11. 46 +0. OOb "l
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Table 2 Microbial indexes of Shannon and Pielou in fresh

sludge and vermicomposting products

s Shannon F5 %% Pielou 8%k
IS 4.96 0.79
TO 4.87 0.77

T100 3.98 0.63

T500 3.30 0.53

T1000 3.25 0.52

JNPUIRZR 5 500 mg-kg ™" B 3 45 8 19 AT

BT AT E R R R T ALY By 3

100 = =

| |

s St

= = ST

¥ 60 [ u KT ]
2 JERERI]
= =« BB
- . HAiT]

= BT

1S TO T100 T500  TI1000
IS ARFH IS 98, TO ., T100, TS00 A1 T1000 43 M5
YRR E AN 0, 100, 500 F11 000 mg-kg ™', FH
B1 weBERRETE TR PR E R 1K AL

Fig. 1 Changes in the bacterial community structure of sludge

before and after vermicomposting at the phylum level
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