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Analysis of ERIC-PCR fingerprints of extended-spectrum
B-lactamase producing Escherichia coli in the air of college

student’s dormitories
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Abstract: [Objective] To investigate airborne extended-spectrum B-lactamase (ESBLs) producing
Escherichia coli (E. coli) infection situation in the student dormitory in Chinese university and to
analysis genetic similarities between different strains, and then provide a practical basis for pre-
venting and controlling infectious diseases. [Methods] The air samples were collected by FA-1
six-stage microbial samplers in the different traditional student dormitory, E. coli strains were iso-
lated and identified from the air samples, and then the enterobacterial repetitive intergenic consen-
sus polymerase chain reaction (ERIC-PCR) fingerprints of ESBLs-producing E. coli were ana-
lyzed. [Results] 194 strains of E. coli were isolated from 300 air samples, 30 strains of
ESBLs-produing E. coli were founded and the resistant rate was 15.46%. The genetic similarity
index of ESBLs-produing E. coli was 50%—100%. [Conclusion] The air in the student dormitory
in university was contaminated by ESBLs-producing E. coli. The results stress the need for sur-

veillance of the antibiotics resistance of E. coli in the air.

Keywords: Air, Extended-spectrum B-lactamase (ESBLs), Escherichia coli (E. coli), Enterobacte-

rial repetitive intergenic consensus PCR (ERIC-PCR)
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Horrp= ESBLs KIAIRATTA, 10 FHAN TR SN ] 542
47 ¥ 51 PCR (Enterobacterial repetitive intergenic
consensus PCR, ERIC-PCR)X| ™= ESBLs KM% 4
R PR Z B AL A AT T 0028 0

1 RS

1.1 EERFFUEE

AR 3 5 A LB #3754 H 95 Oxoid
Z3w); ESBLs A7) &0 A AT H KA A 95k
FIAFRAF; APL 20 E W4 A 1% FE M BIRA A
DL2000 Marker, TagDNA %4 . INTP, MgCl,
4 PCR iR 18 A RiEEAWAF

FA-1 BU7S9itifLa o s S W R 2
W [ 3L T AR L BT RS AR B ST BT AG22331
Hamburg %! PCR {5 H %[ Eppendorf 2\ F];
PowerPac Basic % HLIKAY 4 H 72 [ Bio-Rad /A Hl;
H ZhEEiE USRS [ 75 Vilber 24 H] .
1.2 7%
1.2.1 ZTSHREE: T20124FF4 1 H-
20 H, TEINARA LT RS E A A nm &
() —H S 7SR A T BERILIE I 5 AT 4, L4 20 4>
AR A RERMEEA, I (ENE TR
E) (GB/T 18883-2002)(1 BRI HERFE M KAk
JreR AT EY, H FA-1 RS FLIE X
2 S E YRR 2 SR, PR L 3
N B P N W TG -3
28.3 L/min, RAEEEHEHMZA AN 1 m, SREERT
[0 10 min, RAETIEF 2 h 5. QK6 &4
THEAT TG R e EER A 2 AU AR R R —
D7 ) R A, WA 52 BB ST 200K S LK 8 R A
37 °C T ARG 9% 24-48 ho REEZHH R 70%7H
KRR R . TR S SRR Y RN E S T
YRR 1430 B FIRE R B
122 KBBREFEHNSBEE: SRIH[11],
PR ESURFEA N Z R B FAR E 37 °C &1
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THEFE 24 h, TR AR L KOH ViR
U R % QIR P I 2 [ P T . T
ey RN A g B A AN LR G i = o A BV
VT T TR 7 T AR P 2 R L AR 0 L AT —
WwaliEFE, SRIGH APL 20 E %58 . %E M RRE
=20 °C &M FIRfFEEH

1.2.3 ¥ i% p-MBELAREREIAEN: % 8 ESBLs £
DT GBI T o o DU R ) B R AR, P
0.5 Z AL, BHER MH P4, #5855k
WE 15 Sk AW fi /s P AR FR A A, S 78l e A Sk
LA E /5 A TR 20 A5 WS FE - R T, AR —
A IR, BT L. WG &l
DISTE [F]— P4 L, 35 °C 3G FRid i, M40
MM TE AR . & A BRI R 1 (A B 0.3 ) 110 7T
KT I —4r e )iy 5 mm DIL, AE
SR ESBLs BHPE o [R]A Ui 48 5 3 1 TR (ATCC
700603) 1E K BH M X+ B& K g 3% 5 B (ATCC
25922)1F A BT R

1.2.4 ESBLs XIAIR% E 2 BAFERA S & K
KB A RS 5 mL LB 555, R
18 h JFBUH R R 1.5 mL, 10 000xg &> 2 min,
Fipi FEWA, B 100 pL TE Z2hi(10 mmol/L
Tris-HCI, 1 mmol/L EDTA, pH 8.0)&FULIE, 1F
100 °C 4 F A&k 10 min, PR3 KIA 5 min, 5
J&7 12 000xg B5.0> 2 min, HUH I WA AR AE
—20 °C &M F A& H

1.2.5 ERIC-PCR: 5|#J ERIC 1 (3-CACTTAGG
GGTCCTCGAATGTA-5")F1 ERIC 2 (5-AAGTAA
GTGACTGGGGTGAGCG-3") ¥ i K i 5 E ¥/
Al & . ERIC-PCR KW {AZR: 6 puL 10xBuffer,
200 pmol/L dNTPs, 1.5 U Tag DNA X4 [,
1.5 mmol/L MgCl, (TaKaRa), 5|#%) ERIC1 #l
ERIC2 45 50 pmol, 3 pL 154k DNA, /& F K AL
FKANFEE 50 Lo B 95 °C 5 min; 94 °C
30 s, 51 °C 1 min, 72 °C 2 min, 3t 32 MEF;
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72°C 16 min, 1.5%IEHEENL ALk % B ™
Y, HIKZRAE A SR EUR S HrA T BRAH
1.2.6 ERIC-PCR &R RHAEIMBTEGE
A3 (Unweighted pair group method using
averages algorithm, UPGMA), #]H NTSYS-pc
2.10 AR ERPIREL . S TR, T
A 51 BB KI5 A R AE R — A OB 25 R —Ik
SERL, T H KRR TE [ — B th— IR SE i

2 HZRE59H

2.1 ZSH ESBLs KPR FFMOPBEE

TE 20 MaE LIRS 300 2 SFEAL; 3
IYESERBIKIAIEA T 194 ¥k, BRI
W 1, Jres5)= ESBLs KImIRAH 30 ¥k, BHME:
HON 15.46% (30/194), KRR Eas REH, ™=
ESBLs K[54 B A0 BH: 3 T8 A e A 1 o Jbk
JZZ AT 35 25 5 (P>0.05).

SRR SR AR B 4EREAE 21 °C-23 °C 2
[B], FHXRREAE 30%-40%,
2.2 7= ESBLs Xi#i£% E ERIC-PCR {54 &
&

JH ERIC-PCR JriExtzs S R4 30 #4
ESBLs KW A W79 18, MRS Kk 2 il

i) UPGMA istf&HEfE ULl 1. 30 #& ESBLS K
V¥ As i ERIC 4880 EITEAHUPETE 50%-100%Z
], H:Hp 6P3 ¥k5 6P4 £k, 6N7 £k5 4NS £k, 6N4
¥R 4P2 Bk, 6N9 ¥k 4N7 ¥k, 6P6 ki 4N6 #k LA
J 6N8 PR 4N6 RPN Z [BIAHIES R 100%,
R ] — R A B 2 g o
3 W

K2R S — R TER, BREZ S
P NABER, X K2 B 2 AU E T RF#3C
AR HE S AL A%, B O AT B A 16 A A7
Fite. HTRFAEEEFENKZ, BEEK,
b RENABER, NRARIE, Hit
O TS EOR S YR iy e A=) ml R E AN
MR hERENET AR FHTEN
2.39x10° CFU/MY’, i ¥hbeas S s e LA
FeE, TR A R, A E R
HEARIT B AR NG BB R Y & i 1
APREENE NS RSB @ 4 000
) AR IR K AR A B e i, WF9E T &5
Z3 S ESBLs KR A T B3, 450508
REIRF 19.51% R 1), HhBALAmEEU KL
PEIZZ B ESBLs WY KM A 43 2 H 00 0 3

F1 AFEBEEZSPAMRFER™ ESBLS KIIRFEM S BIHR

Table 1 Distribution of B-lactamase resistance phenotypes among airborne E. coli isolates

in the traditional dormitory in Chinese university
ESBLs K7 i ESBLs-producing E. coli

T 35 PN 7R

FHPE =) P
Dormitory Floor E. coli (strains) ﬁ Posiiive mie e 2

Strains (%) Numbers
T —H 36 7 19.44 4P1-4P7 1.120 0* 0.29*
Schoolgirl INHE 41 8 19.51 4N1-4N8
A — 1tk 52 6 11.54 6P1-6P6 0.001 9%* 0.97%%
Schoolboy Vavis 65 9 13.85 6N1-6N9
41l Total 194 30 15.46 / /

e * BAS LA ** — RSN

Note: *: Scoolgirl groups and scoolboy groups were compared with Chi-square test; **: The ground-floor groups and the sixth floor

groups were compared with Chi-square test.
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Fig. 1 Dendrogram of airborne ESBLs E. coli strains
isolated from traditional dormitory in Chinese univer-
sity based on ERIC-PCR analysis

PEZES(P>0.05), HHTH#E 3% B-PIBEREEG T Ll
JEREA TR 20 TR (B 5 RS TR B 245 191K, 2S5
5 IO 25 7 1 R L A8 UGS At 25 v 4 6,
PR 1 2 A5 Hp R i 30 A TR it 240 BN AN 25 240
(IR, SR H FTOC T2 N2 S ™ ESBLs 1R
e L L e | A I N 01 Ty T B e P2 1)
S BURUE Y 5 G R IR 5 R R AL EL Al Bk
MEAKS%,

BELR A RN RT LA R KB 5 A TR 1A A 59 2
WA M E A5 B, WA H 75 IR E
¥5. ERIC-PCR 3 AU AIE UG T R R A (3] 8
SFH NI T PCR, ¥ 42 1E) DNA
PG, i T AT A1) 1 4 R 3 R A N 4 B
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A Z O R AT, BRI, $RA%
Hs e, SRR, J&—FhfEsf il 5
I FRREF AR, BT MREEEES S
Btk ESBLs KR Ay TR IR S ARRINE, 4%
5T ERIC-PCR J5 %43 M43 B Mk Z A1 (1) 38 A%
FARIPE, KA Tenover ZEUSIKHlisehre: BT
BT 90% MM R B VR — o Btk 45
TN R) i 23 3 8545 201 30 #%7 ESBLs K
W5 7 Rt AL AR 2 BIFE. 50%—100%2 (8], H
12 BRI Z [E] AL 3] 100% (& 1), 3X 12 #
KW 35 7 T AT A 2 (] — A 0 B bk o3 4 3 B T
et Hodr 6P3 il 6P4 A A T i — B B 1S
0, LATE R — 280018 & b B A R R =
ESBLs KIFIR7H; 6N7 kk5 4N5 ¥k, 6N4 #k5
4P2 PR, 6N9 PRYj 4N7 Bk, 6P6 tk5 4N6 PRI K
6N8 Pk 5 AN6 BR AN/ HI>k A A [m]#Y 55 A= Fl 2 A= 1
R, WAL UL 24 K 5 A TR T AR AN [l A i
[ AE4G, BARMERELRI R Lt — 20058, S50 F
EAE o B BARRIEC 50%97 ESBLs K
W35 R, 4N2 1 AN6GX AN B RE 73 25 T[] —
AMiE$r), 6P3 1 6P6 %5, UlHAE—1a & A EAN
[F& 5™ ESBLs KIZmRAWIRAT, 4G TAEH
K T THIRBPRA o R AR PR A B T4,
HEFEGHEN PR, MR R
B, PR RS, ORFR S IR MR . St i
W 1725 5rh ESBLs (1440 & ByAe i f g%
ARALPEBIFGE, 45 I 24 B ik 0 BRI AT, & 22
I LA 2R 10 7 4 BT i 24 BT IR GL i) 7 Az, FE
ST AR EEE X,

2 % 3
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