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Immunomagnetic Capture PCR for Rapid Detection of Listeria monocytogenes
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Abstract: This experiment was conducted using immunomagnetic enrichment followed by amplification with polymerase
chain reaction (PCR) for rapid detection of Listeria monocytogenes. The best coating conditions were achieved by shaking
the prepared immunomagnetic beads at 37 °C for 1 h, and the amount of antibody conjugated to the immunomagnetic beads
was 100 pg/mg, leading to a capture rate of 45%. The immumomagnetic capture PCR assay was able to detect as low as
10* CFU/mL Listeria monocytogenes with 10 times higher sensitivity than direct PCR showing a limit of detection of
10° CFU/mL. This PCR assay can provide a new method for the enrichment and rapid detection of pathogenic bacteria.

Keywords: IMBs; Listeria monacytogenes, PCR
FE¥ES: TS201.3
doi:10.7506/spkx1002-6630-201512043

B A 2R R IR ( Listeria monocytogenes,
Im) B—FELOTESESRE, RN EEHAT20MH
LOOFERGHF IR FEEREE . —. HTHITE
FETEHRA, JESFEREE, EETATENERH
AFEG. NEZRREASEMEX. BpA. M
. BREBFE HEILREEARTEESHE. ¢
THZHEBEAZWENTE, ERSHTEDIREEER,
Rl ot A1 0 5 e R G ZE RO B

HEl s o T Lo M5 s A o Ba ik, B
B R E il (enzyme linked immunosorbent assay,
ELISA) . ERS@ i il R Y. bRk,
EiEFERETZSEEEMK, ELISAFEHE TR TER

CERAR RS A

WefsEH A 2014-10-15

MEHS: 1002-6630 (2015) 12-:0226-04

FHA B R, ATULAELISAS R AT & e b 9 s 0
#MEEY. AR, Br - MEREOERI LR TER
BALAEE. ARURESEBARRZUBEHMBRBLES
ek, MEGNELTSHENTIRSE S, BIRER
A B 06 AT 7 P B R [E) P A9 LA BIR G R T
B, T A R A R B U R R TR
A, BRCSTEMAT @RGSR EREY. EaR
SHEaEmR.

AL iE R Lmi) % w R ik S5 R BRI AT R Bk
HRBEHK, RITHKESARRERKENF, S62%
itk B E A GIEREM TR FRE, PET R
PRGN A R, W imEir e REE, BT

E&UWH: [EBTRKFRFEAMTRERE; tETHEELAHENE (134305024000
. BEIE (1993—) , &, &BE, BAAFAAEMME.
*WEEE: M A970—) . B, #%, B, WAAEAEEEEUSESUSHIE L AEGIEA,



X ARl E65o

1=

2015, wol .36, No.12 227

ULk AT P s et FIE, R S R R E SRR
AT R S SIS R A B EE U M. (polymerase chain
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Filg SRR R

Zl

B (H420.5 pm) N T AR B
ARAA: LmzwEyA LB EREMRES
BRaw; MoRETEHRE R ERERA
Al FHEREEAWNNE. 2- (N-IEK) 2R
(2-(N-morpholino) ethanesulfonic acid, MES) . fi#
TV f% (carbodiimide, EDC) . N-¥%JEHE IV f%
(N-hydroxysuccinimide, NHS) . Taq DNAZ &
fitPCRAAF . A SEEG BT FH 51 AR 4 SCik[12] 4k, HA
HIRFH)N: hlyl: CGGAGGTTCCGCAAAAGATG;
hly2: CCTCCAGAGTGATCGATGTT, 7% 54 h
BUNAETAEYTIE (Rl RARAH .

PCR # 1 ¥ 4 KXEHNHEMRSG Al
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Mini-power Uik EEAARAF: 2RI O
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12 ik
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1211 REERMIELL

NIRRT JE A E200 pLIRFEREFR £ 1.5 mLE O F
i, 200 pLif)2: 877K MIMES (pH 6.0, 0.05 mol/L)
#We2 I, SRJEH0.05 mol/L MES B #1100 mg/mL
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RNV LR P R RS, HFTEE R TIRY
45 min, G R, EMEIIE5E EFATHS B85 minJfFR
F3EW, 200 pL 0.05 mol/L MESVATRME2 Ik, 4y EitE
100 pL 0.05 mol/L MESHW 1, 4 CARAE"™,
1212 RS bk AR
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10 R AR 1) 22 PR R 11500 pLpith 2 /2t ™ 1
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W, P25 E s i A i e iR S e ODAE, DA & ik
PR 5 Pk A e,
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H2% 1035 A 8 A BEER 22 P (phosphate buffered
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FH 2 T PR Bk 25 Lo AT 8 3 P KA I o0 322 YRR A
Brgedkeh, 37 CRRIIEW . FJCHE A B 57K 10 556 R
LmEE R #10%. B RE . 4100 pL, — {3 B
i TRAEFE L, H—mmaE15 mLELEF, mA
20 pLY SRR, SRIGTEST CHAAFFIEELh, (E G
R TSR A TR . A5 H E5 min, 3 G W
JE FIPBS:3 Ik, &iF1E20 uL PBSH, FRIRA T (s
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) R T 4
1.24  PCRE

HU10 5 0 B IF 1 % W BE R 100 pL, Z3 A
20 nLA S REER, SRIGTE3T CH&MTMEL h, fHidk
HEER AL T 2 51 IR A PR ASPY . SRIEREZ BES min, WRE
&G FIPBSYES ¥k, EEE20 uL PBSt, 75 T2
30 minf5, LmZEEDNASEH LK, 15 000 r/min
2015 min, fERERE AVIEPCRE KM, W EiEW
5 pLAE B P22, S IMBs i 3K 0 40 1 3T PCREG I,
PCRR AR ZAN: Mg’ Buffer (10X) 5uL, dNTP
(#%2.5 mmol/L) 2 pL, Taq DNA Polymerase (5 U/uL)
0.5 uL, EM5I4 (10 pmol/uL) 3 pL, BiKS uL, H
F B F KA ES50 pL. PCRY™ 1Y & 1k A 195 C .
20 min, 95 C. 30s, iB:k55°C. 45s, #EMM72 C.
455, 35 MEH, 72°C. 5min, 4 CHAED, 5 EB
PCRIELL#Z.
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W HEERTEAS R B2 26 R S hUAR e, 5 S i
SR ARSI ISR RARPUAR &R, 3 WCFATS
RUWRLFR . 4 CHIREER S PUARMRIECE40.218 mg/mL,
B W TR, REBRAR R PUR ) R AR AT N .
5L R 5 P A B I 90,387 mg/mL, 37 °C il Bk (B B
iR N0.391 mg/mL, JEA REERASR BCTLAR B T 1A,
MO FEIT CNEAE RIS o

1 ARREFM FREERSHARRE

Table1 The concentrations of antibody conjugated to
immunomagnetic beads at different temperatures
mg/mL
Ab PR LR 521K 3K T
37°C. 3h 0.394 0.387 0.392 0.391
Wiy 3h 0.389 0.385 0.387 0.387
4°C. 3h 0.212 0.210 0.231 0.218
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Fig.1  Time course of conjugation between antibody and immunomagnetic beads
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Fig.2  Effect of antibody concentration on the conjugation to
immunemagnetic beads
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Tk SR AR BB A2 1) 2 B I N A 2 1R 8 g 38 . 4 m
LA KT 100 pgitf, WEERARECHUAR I & T 1A,
161 mg PR R ML ERAB I A R (T B9 100 g
22 REHEERARAR AR

MR PR3, JRLm B Kk 2.2 X 10° CFU/mL,
IMBs 5B 2110 Lm g 45 & 5, W H A B 6F
BERAERKED . WE3FT AR, AR ZIMBsH 3k
100 uL 10* CFU /mL Lm# 76 & (P A B 2B Kis i, B
SR 100 pL 10° CFU/mL Lm B 7 5 (4 F A _E A4 K
oL FEBAN (0 T B b 21 0[5 R BBl 43 1) R 4t /s N
Lmis, )R B BOAR 0 X O e i 2k (B B ok
B, IMBsXTLME Kl 3K 2 4 )945%, i B IMBs X
Lmi A4 [ 4F B 4 aE

A B

A. 100 uL IMBsffi#£10° CFU/mL{{Lm; B. 100 uL10* CFU/mL{#ILm.
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Fig.3  Growth status of Lm captured by IMBs in chromogenic medium
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Fig.4 Comparison of bacterial capture efficiency between IMBs-PCR
and direct PCR
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J910*~10° CFU/mL ¥ Lm i % IMBsHf 3% J5 B PCR
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AR SEEGUE B T AR 5 O IR 5 K IR TR A5 B IR B2 38
SN BRAB TR I & B P AR OR R, fESRR e K
B, AR B ARAN R T AR S PR 2, IGIR SR
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TR B AFED ) 4% 1 S AR IR B 3T C 4 AF R 14
PR Ny E A 1, 1 mghl BRAB PR 1) i A
100 pg, %% H AIIMBs 3k N45%. FIIMBs& HELmA
RAEACPCRXS L R R AR B, 4 it b A 4710 CFU /mL
FRRERL I ok, AN IZET h, S8R0 5 ik
MILL4EM 7 10~12 h#2,
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IMBsZ i H 2 v b bk, (Hh TR MR TA 2 it
JR e %, AR IMBs 2y B9 21 46 1) 41 gt bE A TR 2
FH S 7] 5 A 1) 1 3k 1) 4 IMIB s 45 & B 4 i B8, T 58 720 4 i
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