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Abstract: Objective: The aim of this study is to detect various drug resistance elements from chicken feces by PCR
technology, so as to lay a foundation for the application of PCR technology in the survey of drug resistance of intestinal
microbiota. Methods: Genomic DNA was extracted from chicken feces, and different drug resistance elements were
amplified by conventional PCR. Results: In this study, different classes of the drug-resistant genes tetA, tetB, blasyy,
blatem, blacTx-m1, gnrA, aadAl, dfrAl and sull were observed from collected chicken feces, and the detection rates of
different drug-resistant genes varied based on time point at which the genes were amplified. Wherein, tetB progressively
increased with the prolongation of feeding time, while blatgy and aadAl decreased with the prolongation of feeding
time. In addition, integrase genes intl1 and intl2 were also detected in this study. Among the types of plasmid replicons,
IncB/O, IncFIC, IncFIA, IncFIB, Incll, IncN and IncFrep were detected in this study, and the number of replicon types
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carried by different samples ranged from 1 to 6, and the detection rate of plasmid replicons also had a time point
difference, while, obvious regularity was not observed. In terms of the correlations between plasmids, the detected
plasmids presented varying degrees of correlations. Conclusion: PCR technology could detect different drug resistance

elements in intestinal microbiota.
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Table 1 The primers used for gene amplification in this study

A

F5) (5'—=3")

FEHR/Mbp

B KB E/T

intll

: GCAAACGCAAGCATTCATTA

: ACGGATATGCGACAAAAAGG

565

52

intl2

: CTGGATTTCGATCACGGCACG

: ACATGCGTGTAAATCATCGTCG

403

52

intl3

: GAACCTTGACCGAACGCAG

: AGCTTAGTAAAGCCCTCGCTAG

717

52

ILEZR S

tetA

: GGTTCACTCGAACGACGTCA

: CTGTCCGACAAGTTGCATGA

577

54

tetB

: CCTCAGCTTCTCAACGCGTG

: GCACCTTGCTGATGACTCTT

634

54

B- P EHER

blagpy

: AGCCGCTTGAGCAAATTAAAC

: GTTGCCAGTGCTCGATCAGC

786

55

blargm

: CATTTCCGTGTCGCCCTTATTC

: CCAATGCTTAATCAGTGAGGC

846

55

blapxa-ss

: GCGTGGTTAAGGATGAACAC

: CATCAAGTTCAACCCAACCG

438

55

blacrx-m1

: CGTCACGCTGTTGTTAGGAA

: ACGGCTTTCTGCCTTAGGTT

781

55

blactx-m2

: CTCAGAGCATTCGCCGCTCA

: CCGCCGCAGCCAGAATATCC

843

55

blactx-mo

: GCGCATGGTGACAAAGAGAGTGCAA

: GTTACAGCCCTTCGGCGATGATTC

876

55

blacrx-msrzs

: CCAGGCGAACGATGTTCAACA

: CGGCTCCGACTGGGTGAAGTA

730

55

gnrA

: GGGTATGGATATTATTGATAAAG

: CTAATCCGGCAGCACTATTTA

670

45

aadAl

: TATCCAGCTAAGCGCGAACT

: ATTTGCCGACTACCTTGGTC

447

54

aac(3")-1vV

: CTTCAGGATGGCAAGTTGGT

: CATCTCGTTCTCCGCTCAT

447

54

TEfE R

dfrAl

: GGAGTGCCAAAGGTGAACAGC

: GAGGCGAAGTCTTGGGTAAAAAC

367

55

sull

: TTCGGCATTCTGAATCTCAC

: ATGATCTAACCCTCGGTCTC

822

51

Jreks = 1

IncB/O

: GCGGTCCGGAAAGCCAGAAAAC

: TCTGCGTTCCGCCAAGTTCGA

159

60

IncFIC

: GTGAACTGGCAGATGAGGAAGG

: TTCTCCTCGTCGCCAAACTAGAT

262

60

IncP

: CTATGGCCCTGCAAACGCGCCAGAAA

: TCACGCGCCAGGGCGCAGCC

534

60

IncFIIA

: CTGTCGTAAGCTGATGGC

: CTCTGCCACAAACTTCAGC

270

60

IncFIA

: CCATGCTGGTTCTAGAGAAGGTG

: GTATATCCTTACTGGCTTCCGCAG

462

60

IncFIB

: GGAGTTCTGACACACGATTTTCTG

: CTCCCGTCGCTTCAGGGCATT

702

60

Incll

: CGAAAGCCGGACGGCAGAA

: TCGTCGTTCCGCCAAGTTCGT

139

60

IncFrep

: TGATCGTTTAAGGAATTTTG

: GAAGATCAGTCACACCATCC

270

60

IncN

: GTCTAACGAGCTTACCGAAG

: GTTTCAACTCTGCCAAGTTC

559

60

IncL/M

: GGATGAAAACTATCAGCATCTGAAG

: CTGCAGGGGCGATTCTTTAGG

785

60
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PIERRN 25uL, & ERHESIY% 1ul. 2xTaq
Master Mix 12.5uL. DNA #4% 1uL. ddH,0 9.5uL. PCR
KNFERN 94T BAREE Smin, [T 30 ANMEIR

(94T 45s, FHMRKIRAE 40s, 72T 4Ef 1min) 1)
PCR ¥4, )5 72C LALLM 6min. ACE 1% B H
K, HPKRII PCR 7241, PCR Pa#i% L igEss £y
TREHBRA TN, CARAIEY 38 =PI s 51

2.4 SEEEE

KR S B AN R 18] s R JFORLAS: H 17500 K% iR
RLSCHRIE BEAT VR

3 4R

3.1 7[RI 2 B A H 2R

BRI T A3 T 25 ZE R DUPR 22K
LA tetA A1 tetB; B- PN I 1Z 2R 24 52 K] blaghy - blarem
F blacrme: WEERRZSIT 2558 gnrA; - G 2
2[R aadAl; fifl S 2455 M dfrAL AT sull (3R 2) .
AW 3T A PR LT 25 R . RS 25 R sull
A odfrAL BA m iR g, PRt 0 508
99.72%7F1 99.73%; VUIF 2K 255 [ tetA L HAAIR =

Rk IR P 93.68%) o IAh, B-H kIR ZY
A blaghy~ blacrxwmn FIZEIEFE T IEM 255 K aadAl
BAB SR 2, HrHHZ459 508 82.00%,.
78.84%#H1 65.98%. MRS 25K gnrA B BAIK
ks 3, IR H 2N 6.32%.

TETRFRIEA B, 7[R AR 245 38 BRI 72 B (1] 2 1
Z 5. DUFR KM 25 5L tetA 76 55 = AN S 1R (kG
HEREN 100%, FHEFREAEFREIREHE G5
T 84%) ; tetB MEFRI R FIIEK, BAZRDHEEN
s, B 20.15%3 = 2 5N 48.63%. B-
PRSI 2 25 1] blaghy 7E58 . FURIZS A AT HE 23
N 100%, {HAES =APUH LA E G E R (50
9 50%F1 60%) 5 R EE — JE A HE ZEAAIG (40.41%) 4,
blacTx-m 8 A tH 2R  mr,  ELYE 565 R0 7S & (1A
HEy 100%: blaew HIA H ZBE TR FRIN A KA R
Rk dh, BAES — JE 1) 100% N 4 25 585 TR 1) 10.24%.
WSS 2459 8 gnr A 7B L (kG H R RIE, H
TE 55 R0 = JA ARG B1Z FE R . S R 28 2 3 1A
aadAl [ H R BRI FRI TR A KA TR, RIS
ZHRI=JA 100% R SR 31.60%. BREE DU T
for RIS AT 100%4h, T 2T 2555 dfrAL F1 sull
TR e BRI H R N 100%.

2 AR 2R RS EEHA (%)

Table 2 Detection rates of various antimicrobial resistance genes and integrases (%)

B tetA tetB blaghy | blarem | blacrsm: | qnrA aadAl | dfrAl sull intl1 intl2
- 94.73 20.15 100 100 40.41 0 100 100 100 100 40.32
= 100 21.05 50 73.12 73.34 0 100 100 100 100 50.22
| 84.21 31.42 60 50.01 80.45 5.26 57.89 98.65 98.62 99.65 43.15
H 100 45.02 100 10.24 100 15.79 40.42 100 100 100 48.52
A 89.47 48.63 100 10.26 100 10.54 31.60 100 100 100 43.52
S 93.68 33.25 82.00 48.73 78.84 6.32 65.98 99.73 99.72 99.93 45.15

VE: R RA T BEAS S0 HD RV A L T 245 22 L5 AN B 2 i

3.2 AFBEERGHER

TEREAN SIS HATR],  ASHI 5T ORI Y T A g R A
intlL Al intl2, ARAGWF] int13 (£ 2) , Hd, intll i
R EET intl2, BREBIES, He R
B4 100%. TEREANE R E, intl2 RS R T E 2,
FLASINTE HEE A 40.32%-50.22%

3.3 AR BRI i 7 F ke il A

15 10 PRI HIl TR A, A AR T 7 Fi
JFRLE #1124 . IncB/O. IncFIC. IncFIA. IncFIB. Incl1.
IncN 1 IncFrep (£ 3) . “FHIME, Incll FIAH R
7 (Ch 59.26% ), HVKA IncFIB (A 42.59%), 1fij IncFrep
(RS R % (N 2.78%)
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# 3 AFpURE S TR EE (%)
Table 3 Detection rates of different plasmid replicons (%)
BR IncB/O IncFIC IncFIA IncFIB Incll IncN IncFrep
- 0 0 0 57.89 52.63 15.79 0
= 89.47 15.79 10.53 89.47 0 84.21 0
g 94.74 0 31.58 94.74 84.21 84.47 15.79
i 0 0 0 0 100 0 0
7N 0 0 0 0 100 0 0
Ty 3241 2.78 7.42 42.59 59.26 33.33 2.78

PR A T 24 25 DR AR A HE e S0, TS [ il 35
B, ORI 7 IR HE R A7 A I IR A 2
IncB/O A 7R 5 = J& A DY A Bl At O HE 2840 0 R
89.47%71 94.74%) ; IncFIC HAESE= AR H (K
H#%N 15.79%) 5 IncFIA WH7E 28 = J& A5 DY & gk

K 22518 10.53%F1 31.58%) 5 7E5 TR AN
JA ARG E] IncFIB, {H IncFIB £ 55 I J& 45 %3¢ = (G H
R (CH 94.74%) ;5 Incll 758 T AR /N ¥HA 100%
IR H 2, (B AR ; IneN 7R3 = R ANEE
VYA B A 2 (45 84.21%H1 84.47%) , {H
TEEE TR RIS /S R ARAG I E] IneN; 7R 25 DY J 6 3
T IncFrep, HAu %N 15.79%.

EFA RS, LANFEA R RN 6 FhRi &
fil, HECN 1%; 75 6 AN [F I At 5 sk
HHlT, HEN 6%; 7 12 M EEkE, RN 4
FhFRLE S, HHON 12%; 78 14 N 2EkET, RN
M 3 AR E ST, (HEON 14%; 1F 13 N ke,
R H 2 sk & -, o5 LEO 13%; 7F 43 AN 3EFE A,
R 1R RRL R T, A7 43%.

o
1,
oy, ST

FEAN[R] (P 1) B, A [ 5ok &l A H 1R 400
WAEES (F1A) o F RN, 3SR
T 3 FTR A HIl -, 5 MRS R T 2 A SR 5 A
T, SAMFEM PR T L AR . BN, 7
MR T 2 MR S, 7 MR T 3
FORLE -, 5 MEm Rt 7 4 BBk = . B0
JAmE, LANFES R T 2 BRI E R, 4 MR
R T 3 FBRLE S, 7 MR AT T 4 FhSR
T, 6 MFEM AR 5 AR T, 1AM RS
T 6 MERESF. BRREMENEN, REF 14
JESTRE ¥ oS s N LYY vAS =X 1] R

JFREL B R DRI 7 1T, ASHE ST I IneB/O ki 5
IncN. IncFrep. Incll. IncFIB. IncFIA Fl IncFIC 75Fh
AL BB IncFIA kiS5 IncN. Incll,
IncFIB A1 IncFrep PUF{FRIA % VI KBAME; Incll kL
5 IncFIB. IncFrep Al IncN =FhJ5i ki %5 V) e B ;
IncFrep Fiti A5 IncN FEVIBNE; IncFIB Fiki 5
Incll. IncFrep Al IncN =F 50k % V) LB, Incll
R IncN I IncFrep YRR BRI B DI REAMEC(E 1B,

B 1 ASEBTRL A A 0 S Rk

Figure 1 Detection patterns and overall correlation of different plasmids
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AR B WAL, A TR SE T 2RI 58 A I PR 2507 B 18]
TEIR AR AE TN 23 R Ac e . Bich SE[8]E T4+ X (1)
40 NERBFREE, W T NKEM., . AL
BYRIAES (K AKHFIEEBE K ) FEA B 24 7,
FHotr 7 IE S RS PrAd 2 AT PO, 255K
HF 7 76 Fig AR A A X () N RN Bh ) 0 v s i 24 525 [
FLZhWA N FEAF AR i 25 ARG, (B Sk AT &
Mif 2535 (K 4y 85 . LA_B Wt 3 3R O i 25 25 R L A7 T
P s, o, NFAS3N) W18 2 i 25 56 05 1)
BATPE, BRI, XS SR ) T 24 5L R g AT
7 5 AT ORI 24 1 B B4 L A R IBUR R e K PR 2
LRI S %,

AW TR PCR H AR 2 i 25 5 R TYER
RN 245 5L [A] tetA Hl tetB; B- N I ST 24 22 (] blagyy
blatem F1 blacrxows MEVEERISH 2525 K gnrA; &R
TR 25K aadAl; fEfl T 255 K dfrAL AT sull.
RGBT R ARG 2] 7 IR 252 R, (Ex T H e
YRR, R S A A I 5 A AT RS
AEAE i A I 5 ) 42 288 il P B84 ] DAY T B B R
T2 25 R A . R DU PR 2 2RI 25 R (R 5 T, A
Fo tetA PR HEZRE ST tetB, X5 DAERfikiE
K5, FBIRE[E 46 BRI TTECTE Fr 20 B4 I
tetA. tetB Fll tetG —Fhilf 25 5E 8, Hr tetA (5 49.5%,
tetB (5§ 35.5%. Z= A [10]60 4 K IAT H TUIA &
i} 5B R A TR, AR T tetA. tetB A tetC fif2)
LA, A H R 100%. 12.50%41 87.50%. A I,
T VUIR 2 2E0M Z5 3L A tetA Al tetB F, tetA JE[RIFIIRAT

R T tetBo

X HCBN 2 R R UG, A AT R H R AR
HIRIE R A — B MR RR [ R ) 444 BRE B
YR KA B REATAI, R BL7* ESBLs Bk [t
255 KILL blarem A1 blactxm 9FE, H A blacrx.vr HIE
H 3 63.3%, blarems, IR H N 32.1%. 5 MEsE
[12)%F |7 7R 2 Hbs A6 85 10 0 B R AT A 0, R BN
blacTx-m~blarem F1 blaoxa 2 ] A Hi 243 1) & 43.14%.
35.29%7F01 8.82%. FFFUE[13170 M7 T /KSRIREUw MK
T B AT 245 2 28 5 i 24 25 ORI B AR DG 1k, R B 24 B PR
gyrA. gyrB. gnrA F1 gqnrB £ Hi G H A 80%-100%.
JB RIS [14]K ) PCR ARSI T 23S IR 7 B R 1)
Mif 253 K, R AHF BE 7 B kR aadAl F1 aph(3')-
1T 25 FE DR ()RS HE 265301 9 98% A1 89%. #7355 [15]
M8 16 M3 RAENTE FFEM, I T 150 #
SEIRVO 1T MM 25 368, KB catAl. sull. blagxa 55
(RIS H 2R/ 38.67%-50.00%]8] . #3245 [16]F F 9% 6
SE T PCR 43T T W LAE BE/K 7= 25 58 B85 Hh 1 i 24 L A1
RIS FE R sull Rl sul2 78 Fks i ik i 24 ]
o 3 S A

ARHIE T R DA )i 245 25 DT PR AGE H 6 A7 A B[] )
R, MILZI R EF TR 5 LT LA A K
(O)ABARAFRF TR IFET 1 R, ESRAEK
RETBREGEET AT R TZ P w B g, B4
W4 XS 1) i A BEAL T AN b sh S AR FE v, WA
T8 R 2 PRI AR r] S BUE i 245 5 R AR s (2)
TE/STEFRIS R, 9% v e 2 00 7= AR RO R
M BE AT e 2> 5 BV 8 B RE A5 M AT AR A, T
B 2 RS R AR (3) FESLIG AR AR,
FERESEK 4L DNA [IHREL. PCR 14k R AL & R &
7] B 2> 5 B 24 585 RIS HE 2 AR A o 0T 3 B0 )
MR SR AR R RIS fR il — B o

BE TR IZAETAE I —M T a2 E o
i, BT DA R A0 SR S5k R 5 A8 A 4 B A N 15 B 3R
Ko BEG T AEAH TR i 25 VE (0 A% 36 07 T R 354 R B
FIVER o ASHIE 70 RS 2SR o B Dy ksr il 1) 1 2 5 il L A
intll AT int12, H intll (ks H 5T intl2, X5 E R4
R ARG FEAR — 3. TG TR 2155
REERAE PRI A e, i A T
HATATIN B AR AR5 B . EFEEF 170 R Ak X ATJE K
JkT B 0 250 e RS TR R B R Gl AT T A,
RINN REG TR RS H % 62.86%, H. 33.81%[H)
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[ R .

5 &
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BEFE DR intl1 A1 intl2, 5Tk & i+ IncB/O. IncFIC. IncFIA.
IncFIB. Incll. IncN F1 IncFrep. 7EAAFRIIAFATEL,
TS 245 255 DR R B s 552 ) et 2R A AE I ) s 22 e 1k, G
W, tetB Bl AR I ) G K B AT 1D 1 I
blaregm 1 aad AL FlETEFE A ZEKA R FE IS, HBTR
S AR R R R A . XS IR AR R
PCR H AW H T XS A 8l 18 N A4 i 24 7o 1 i A
W, 8 Bl o R P 24 o IR T T A T B T A
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