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Abstract Listeria monocytogenes is a foodborne pathogen causing listeriosis, which
can be fatal in specific high-risk groups. The aim of this study was to compare
the performance (accuracy, sensitivity, and specificity) of 3M™ Molecular Detection
System 3M™ MDS) and Korean Food Codex [real-time PCR (RT-PCR) and selective
agar] for the detection of . monocytogenes in various food matrices. The
detection performance of the three methods was determined against 10°-10°
CFU/mL of L. monocytogenes in vitro and showed high accuracy in the order of
RT-PCR, 3M™ MDS, and selective agar. There was no difference in sensitivity and
specificity of the three methods. Eleven food matrices, selected from agricultural,
livestock, and seafood products, were artificially inoculated with 10°-10° CFU/25
g of L. monocytogenes and enriched in 3M™ Demi-Fraser Broth. None of the three
methods could completely detect low concentrations of L. monocytogenes in a food
matrix. However, 3M™ MDS, which is a loop-mediated isothermal amplification
(LAMP)-based technology for rapid detection, showed a higher positive detection
rate than RT-PCR did, but lower than that of selective agar. These data indicated
that 3M™ MDS was superior for the rapid detection of Z. monocytogenes, compared
to RT-PCR in food matrices containing various inhibitors. Consequentially, the study
findings suggest that the LAMP method is a promising alternative to RT-PCR for
the rapid detection of foodborne pathogens.

Keywords 3M™ Molecular Detection System, RT-PCR, L. monocytogenes, rapid detection,
validation
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£ ook A FHeIstA Exsh, k4l A
ARR 83 "ol oFgt FiQlofA Z]/\]‘EO] ==
(10-40%) Mt A15= 349 listeriosisE €27+ ¥
94 v]AEo|tHSwaminathan?} Gerner-Smidt, 2007). L.
monocytogenese= AR gt} 42 O E HF=
Algtol] HIsh A= WARIE} 27t ZA9E =2 A4k
2 Qs AeEo=E Qg AFYAY] HRES AARIH. L
monocytogeness &7 A-3-52o] Qo0 AAJAHE
Tk ofyz}, A& Vgt Bt ALf5oME A= 4
SAT & Wl AL, A, fAE 2 S7E S o
Fot A EFo|A HEHHDatta®t Burall, 2018). E3F, L.
monocytogenes= A& AFHEAYA] HHA v]BE
Hbiofilm)}< PO 2H QF 272 Haht Tl At
HPH 0 B RE QPASE AEE FAI5H ] whizel, AlE YRAlE
of HA9t 9] 71A} AL L. monocytogenes®-

ERE Q79 HHE A)7l= H "4Zo|th

YoM L. monocytogenes© gt HiitE A= @t
A A= B B gloy, s 5 5% SAkE, A
B, 5AMEA I, monocytogenes’t RIHsHA HE 4
Ee=1 IHGo &, 2011; Kim &, 2008). 4, =9]

oM L. monocytogenes®l| 23t 455 HAYo] HlH s}
A BaEE=d, vl=oAs 202080 23E HolHA
AFHE 470] AMetL, fHolA= 201940 299
434 E [ready-to-eat(RTE) A1&]9] HFE 30| A
FotAHTorresi 5, 2020). 53], I=°l4= FEHE
RTE A&9] 5% W7t L. monocytogenesd L GH
o7 2AtE|o] QA9 listeriosisE ¥L7]= 8 Zu} vj
A= FEEAL e, w2hA H2F F715ke RTE 452
aH| F7IE Qlsf Hate] 7HkE AA {85 54/
HO| AHAES FAote O YFEA =] HEk dAe

o=ty FAHE 7} o] Foixof St}

A ZEA L. monocytogenes?] FH QLIAFZE UHE
N Eiem JSAZIGONA FLke] HFof o3t 2o s
dEA UtHKim &, 2011). HIE, 7R oA 4]
FEOF gt listeriosis T2 HiE vt glAgl F9&
FEol= AEoM AEHCE [ monocyrogenes’t H
99 wet 5 FYAE R listeriosis B 7Hs
go] U= AAFSHL Sl QHE AE9 fo2 AElA

o, <

2 N

rl

>'i

0

522

. monocytogenes® LHH A&
& AHo=E AFE ALY o] A ofof jitt
(Kim3} Park, 2010).

AR 2 AEFH(Food Code)oll= A5Ew9] A& W
Hog MeujR]E o]83t B'HI} real-time polymerase
chain reaction(RT-PCR)Z ©]-&3t ®#o] SA=o] 3l
o} AR E o] 83t AEEde A& S 9 2]
& ERINEC R ’ﬂf"gﬂ—’ @’XW}Z] oF 5°1 O]”—J AZto]

=

HAE 7HA Aol 1l A&7 HE0] 7HsSttHLee T,
2019). HZoE 71&o] Bty sHE FYApr Bast
RT-PCR Wi tiAlsl7] flsto] Mz it 55 7l &
23 [looped-mediated isothermal amplification
(LAMP)I& o]-&3t A&Wo] €s] 7id= a1l It Cho
5. 2013). LAMP %2 DNAE 5204 FEa17]°] |
4, 4%, A 919 2=9] Wslg Folof 3= RT-PCR
vp H T Askela AlE] 7Rsobd Al&st Agko] slolo] 7}
otk E3 LAMP e A1F ARl 93t As)E A
2ol RT-PCROY| Hs] A&7t 22 7[&=2 24338 Qloh
E QL9 BHE [ monocytogenes® AES Yot o
HozA LAMP, RT-PCR, Algjuj#A9] 45 vus
ot AR (E4 = FARR) EAsk=

'—'T1_
mOHOCYngeneS«l 152— 7&%%—34—% Y7kote Aot

2. Mz % diH

2.1. Mg #F 2 Z43}

AlSlo|| AF3 1. monocyrogenestATCC 19111, ATCC
19115, ATCC 15313)+ American Type Culture
Collection(ATCC, Manassas, VA, USA)°JA EFdtot
-80TC oA 30% glycerol stock(w/v)oll Eolo] AM&o}%
ot 2429 #F= 10 mLY tryptic soy broth(TSB;
Difco, Detroit, MI, USA)l 0.1 mL& =3t & 37C,

250 x g8 A vlepr|oA] 24412k Bk wjoFstol TAA]

https://doi.org/10.11002/kijfp.2022.29.3.521



Korean J Food Preserv, 29(3) (2022)

Atk BaskE Azte] 22 o AT NS

2912 UG (1D ETSHAT, 27
phosphate-buffered saline(PBS; Oxoid, Basingstoke,
UK)2& 10°-10° CFU/mL $:& 0.2 3]45te] A3lo] A&
stet

2.2. LAMP, RT-PCR,
Hd?

In vitro’3olA LAMP, RT-PCR, Agj8jx]9] HE=
(accuracy), T E(sensitivity), EO|Z(specificity)E H]
sl7] Ysto] PBSE S14% [. monocytogeness FA°
AEE A5 LAMP A& WHog 3M™ Molecular
Detection System(3M™ MDS; 3M Food Safety, St.
Paul, MN, USA), RT-PCR A& W o& VERI-Q PCR
204(Biomed, Seongnam, Korea), AE{H}x] FH O E = 4]
E540) 5AE polymyxin-acriflavine-LiCl-ceftazidime-
aesculin-mannitol(PALCAM; Oxoid)Z AR5}t A
T2 R 7 303] §HESHI o % (accuracy),
7% (sensitivity), S°]=(specificity)= 29 41

o]-g-3tof A= k.

YEfxIS] B2tE, PlZfe, S0/%

A& (accuracy)

= True positive / (Total number of sample) x 100

AT (% sensitivity)
= True positive / (True positive + False negative)
x 100

Eo|%(% specificity)
= True negative / (True negative + False positive)
x 100

2.3 Al FH ¥ 085 &5

Ao AFE BE AEEARE, S4E, SRS &
goll Y125t hPutEA Fafjsto] ARG = HF
st7] flste] AAYAHCE ARE 25 g4 AFIoto] Eet H|
dl(Whirl-pak, 19%30 cm; Nasco, Fort Atkinson,
WI, USA)ol ¥l 10°-10° CFU/mL $&20.2 344 /.
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monocytogenesd FEHS 1 mLA A& HFott.
L. monocytogeness H{ET AEI FAE= 225
mL2 3M™ Demi-Fraser brothGM™ DFB; 3M Food
Safety, St. Paul, MN, USA)E, 183 FAREOE 475
mL9 3M™ DFBE 4o 287 stomachingS 3 F,
37+£1CoIA 28+ 1A% B St viFoIA. 2e A&
Nae Ago A5l A RT-PCRE °l&sto] L.
monocytogenes?] EA AR-E gQletlomn, 11 At =
< AE ANROl= L. monocytogenes’t EA|SHA] Akt
2.4, MEIXIS 0/25F AE = [. monocytogenes &=

A Eo| ZA51= I. monocytogenesE AEH|A|E o]
&3to] A&7 Y8 3M™ DFBO 37C, 28417 B¢t &
o HigE 4 1 mLE Foto] PALCAM HjA|o =53l
T, =23 PALCAM A= 37£1TOIA 48413t Bl s}
11, PALCAMOIA A== L. monocytogenesS] A%
Al H=hE 7hgestoitt. 1 & 349 H=s Esto] A4st

o4 FANFL B FH FFES At

RT-PCRE 0/&3t AIZ Z L. monocytogenes &=

AE 20| 2A5l= L. monocytogeness, RT-PCR<
olg5to] AE31] 913 VERI-Q PCR 2045 A&ttt
AZA] Aol wgk 3M™ DFBolA 37T, 28417 &<t
S uMigE A4 1 xLE % ¥ VERI-Q PCR 204 - L.
monocytogenes onetouch kit®] master mix tube?]
g Zgoiyiet. 1 %, 7+ E9E9 8 plE Aot
LabChipoll ¢ &, LabChip case©] 2o} AH|o] A<dst
Atk RT-PCR ¥H&272 95T oA 827t W5t X%
Aol dojuHA gt &, 95T oA 723 WA 171 56T
oA 1427 AR A 9 ¥hgo] dojuh= A 1
sto] & 403]9] FF0] ojuA skl o] F FETA
gelstpon, AxAre] A ¥of w2t Ct value?t 35

o ARG PO WAL,

2.6. LAMPZ 0/23F 4Z Z [. monocytogenes ZE
AE Fo 2Ask= L. monocytogeness AZE7] Y

8 3M™ MDSE ARgoTt A=A Aol whak 3M™

DFBOIA] Z4F viokE 9 20 pLE 33t 3 3M™ Molecular
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Detection Assay kits - L. monocytogenes® lysis
tubed] ¥ 100C 9] 712 EolA 158 &< 7HEsk
o 7HE & lysis tubeS ¥4 E501A 581 944K
Y2t lysis tubed ASH 20 plE Foto| L.
monocytogeness EFAO R Sl= reagent tubed] £F
st wEgsto] Sgsiltt. E3, A 24 dExE A
al7] 918 S v 3M™ DFB 4l et 3M™ DFB
20 uLE reagent control¥} negative controlo] 55191
o}, ZH|E BE MEL |oader trayo] 21 3M™ MDSO|
A 7582t BREStglon, SE3 FE Avte AAIREe R

I A

:[ol«

3. dat & uH
3.1. L. monocytogenes Z== £/ LAMP, RT-PCR,
LMESXIS] FEte, PigE, S0/% Hlid

LAMP, RT-PCR, A®HiA9] . monocytogenes A
A& (accuracy), WU E(sensitivity), E°|xZ(specificity)
= ]:]]_]_]7_1:5_]_— 7;:_131,].}; Table 1J,]. 2ot ZF =rEg 30§ Elo=>

sto] 2439 437}, 10°-10' CFU/mLY] #2 A&3t= 3
et 7 66.66%, 43.33%, 93.33%, 10'-10* CFU/mL

o] #& A& FYTE 96.66%, 96.66%, 100%Tt.
A7 A% 9 2% 10%-10° CFU/mLY] 42 100% &+
EZ A&t AB}EHOZ jn vitrod EAsHE L
monocytogeness HEI= A+ A=H|A], LAMP,
7183 RT-PCR #02 {431%th E3], @2 %k

=

(10°-10' CFU/mL)Y] L. monocytogeness AZs=
Azt LAMPHZ 50% o4 Ag=E HJAN
RT-PCRZ 50% PI9He] HYEE Hol Jjgos 2w F
S8 Bt Al 7HA A& Wl L. monocytogenes
AEY =S} Eo|=E IRIgE 23, BF 100%E A%
A(false positive)® YS4(false negative)q LEFLA]
Lde= s
T2 HESH] AT HHORE QIgRty] flsf BrjHtotof
oh= tJEAQ] A= AL, S, WA, EolA o]
UtHHan &, 2008). 71&0] &3] AR&-sHd Wl AdEin)
Az 5Y ol 285e AH =9 HE &&= U9
A= o] gk A4Sk g0l g 7] wiol, X
= DNAE S50t0] ©Al7to] A5=+9 55 gRlske
Q1 LAMPR I} RT-PCRO| 2 &85l Q). 45=
Alit2] DNAE F&5t0] S5517] A= SRS A
ot=tl, 22 S AL monocyrogenes®] StBiA|
9] Fraser brothY Salmonella®] S+¥1A|2] Rappaport
broth)o] &4k &4 242 PCR 5Hg-2 Adict=
B17} Qlth(Rossen &, 1992). 187] Wj&of E Lo
A= DNAY FEo 2439 JFits F+= TSBO +=
HjjoFsto] Ao /\FQO]-SE\E]'(Torre& , 2020). 1 232
LAMPHo| A=hufz]of H|sjA= WAk RT-PCRO] ¥3]
1“ Y UASHA L. monocytogeness BAET & U=
O % Uit Yt 2004 vigE #+9 &L ?
’6& LAMPH], RT-PCR, A=HjA|9] HliE HE 4S5t

Table 1. Accuracy, sensitivity, and specificity of LAMP, RT-PCR, and selective agar at different concentration of L. monocytogenes

in vitro
Bacteria concentration N % Accuracy % Sensitivity % Specificity
LAMP 100-10" 30 66.66 100 100
10'-102 30 96.66 100 100
10%-10° 30 100 100 100
RT-PCR 10°-10" 30 43.33 100 100
10'-10? 30 96.66 100 100
10%-10° 30 100 100 100
Selective agar 10°-10’ 30 93.33 100 100
10"-102 30 100 100 100
10%-10° 30 100 100 100
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< qMJ-Q_EE Syd v 9lon, TEHOE LAMPY l
T- CR94 BEt dESATE RABHAY o wiger

lo

$O M 2 mlru

o

B 1519 tHAhn 5, 2010; Cho 5
B‘H H|Z2 &40 =Ho|A AEiujx]7} 714 £4514]
A& HEE BH02 = RT-PCRET = 2 AE
HojFE LAMPHO] £ tigto] 2

, 2013). & ﬁﬂr

2 AL AT

3.2 MNEDX SXY ASE(MEIHYXISF RT-PCR)Z} LAMPE

0/&83t AE0|MS ZE &5 blu

AR, HolHA, Ao L. monocyrogenes
£ 5=82(10°-10° CFU/g) %3 & LAMP, RT-PCR,
83 AR E o]-&oto] FAlo HESHATHTable 2).

I A3l LAMPS A9ujrE A&st9S

< o 10'-10°

CFU/25 gO& HESH HE AgE FA4oz AEHYO
™, 10° CFU/25 g2 HZ3 A5: w—rﬂ oz o

2 m4E9lct RT-PCRE AL
CFU/25 go2 HF3 BE ARA %“éﬂfn' AZHA

S & 10%-10°

%

A9k 10°-10' CFU/25 g2 & HE3H |89 AL a2

o7 o WAL

SARE(TE § 7R §370)9l L. monocytogenes
£ 5=82(10-10° CFU/g) F%3% ¥ LAMP, RT-PCR,

33 AEEiAE o83t FAll

A& 2= Table

33t 2t} LAMPe AEHA]E o] 8519 W, & H 7}
&S43 91719 10'-10° CFU/25 g2 & HESH BE A
FE Yoz AEHoH, 10° CFU/25 go& &St
Age BRAog ofyor WAL}t RT-PCRE &4
5192 o, 10%-10° CFU/25 g & HES BE Ag:= &
oz HAEHAUAN, 10°-10" CFU/25 go2 AZET A
Bt HEdog ofgor mAEQth E3], RT-PCRS
10° CFU/25 go2 HEH 12 o 7IEdiAE L
monocytogeness AEoHA EJtt.

FARE(HRA =ML, o], do], 3, dj4ikE BlA, FH
IZ)o L. monocytogeness FEBZ(10°-10° CFU/g)
&3 & LAMP, RT-PCR, 18]a A=A o]-&5}o

FAlo] &S AYk= Table 49F 2t} AEHjz|E 0] 83
o, 10'-10° CFU/25 gO.& HZE3t =0
A&E9oH, 10° CFU/25 go2 HZ3 »
HREA0 g oo WA LAMPHE ©]
, 10%-10° CFU/25 g0 & HZ3 nE MEL2 o
AT 10°-10" CFU/25 go2 &3t A
o2 okgoz WAL} RT-PCRE B4}
10® CFU/25 gO & HE5 HE MEL ofijog
UARE, Y A[oA= FEA R Fgog A
3], 10° CFU/25 gO & HFH 4HE0l|A RT-PCR
A2t o], RN L. monocytogenesS HZEOA
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Table 2. Comparison of LAMP, RT-PCR, and selective agar method for detection of L. monocytogenes in agricultural products

Inoculation level LAMP RT-PCR Selective agar
Cabbage 10° CFU/25 g 7/10 7/10 6/10
10" CFU/25 g 10/10 7/10 10/10
10* CFU/25 g 10/10 10/10 10/10
10° CFU/25 g 10/10 10/10 10/10
Enoki mushroom 10° CFU/25 g 6/10 3/10 8/10
10" CFU/25 g 10/10 7/10 10/10
10° CFU/25 g 10/10 10/10 10/10
10° CFU/25 g 10/10 10/10 10/10
Pine mushroom 10° CFU/25 g 9/10 6/10 8/10
10" CFU/25 g 10/10 8/10 10/10
10% CFU/25 g 10/10 10/10 10/10
10% CFU/25 g 10/10 10/10 10/10
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Table 3. Comparison of LAMP, RT-PCR, and selective agar method for detection of L. monocytogenes in livestock products

Inoculation level LAMP RT-PCR Selective agar
Grilled chicken breast 10° CFU/25 g 6/10 0/10 8/10

10" CFU/25 g 10/10 4/10 10/10

10% CFU/25 g 10/10 10/10 10/10

10° CFU/25 g 10/10 10/10 10/10
Chicken meat 10° CFU/25 g 8/10 2/10 7/10

10" CFU/25 g 10/10 5/10 10/10

10% CFU/25 g 10/10 10/10 10/10

10° CFU/25 g 10/10 10/10 10/10

Table 4. Comparison of LAMP, RT-PCR, and selective agar method for detection of L. monocytogenes in seafood products

Inoculation level LAMP RT-PCR Selective agar
Short necked clam 10° CFU/25 g 3/10 0/10 8/10
10' CFU/25 g 8/10 1/10 10/10
10° CFU/25 g 10/10 9/10 10/10
10° CFU/25 g 10/10 10/10 10/10
Flat fish 10° CFU/25 g 2/10 0/10 8/10
10" CFU/25 g 9/10 7/10 10/10
10% CFU/25 g 10/10 10/10 10/10
10° CFU/25 g 10/10 10/10 10/10
Salmon 10° CFU/25 g 5/10 1/10 4/10
10" CFU/25 g 10/10 4/10 10/10
10? CFU/25 g 10/10 10/10 10/10
10° CFU/25 g 10/10 10/10 10/10
Mussel 10° CFU/25 g 5/10 2/10 5/10
10" CFU/25 g 7/10 8/10 10/10
10% CFU/25 g 10/10 9/10 10/10
10° CFU/25 g 10/10 10/10 10/10
Mixed seafoods 10° CFU/25 g 3/10 1/10 8/10
10" CFU/25 g 10/10 7/10 10/10
10? CFU/25 g 10/10 10/10 10/10
10° CFU/25 g 10/10 10/10 10/10
Dried pollock 10° CFU/25 g 8/10 0/10 7/10
10" CFU/25 g 9/10 3/10 10/10
10% CFU/25 g 10/10 6/10 10/10
10° CFU/25 g 10/10 10/10 10/10
526 https://doi.org/10.11002/kifp.2022.29.3.521
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3t

LAMP, RT-PCR, 1|1l A& E olg5to] S4kE, &
AR, PARE E 11709 A& tC & 1. monocytogenes
o] HE59S WISt 2%, AT S4HE0 EA6k:
L. monocytogenes®| &2 LAMPS}F A=HE|Z]7} RT-
PCRO] Hlo =2 AL=E Hlon AR EAsk: L
monocytogenes?] HEL A=Wix], LAMP, 181
RT-PCR &2 A&7} L3510t SAH 2z 45
Al L. monocytogenes &Y B AR 7} 717
E=okon, th3 o2 LAMPY, HHA92 RT-PCROIAL.
o o]= SA] TR Al tho = o oy A3 o
TFE9| At} FUsIHHGwak &, 2019; Lee &, 2019).
T3t AEo £A3= L. monocytogeness AZEdH= o
2] 7HA W S A9 SHoA AR o] -4k
Beumer §(1997)%} Jamali 5(2013)9] dolA = LE}
U Slth ESE Al 7R dE IR Ao EAsk: L
monocytogenes A=2] WAL} B0l g SIS A 1t
T 100%% ¥ (false positive)Zt 9-2*J(false negative)
UERA] 49rS-S EQlstY=dl(data not shown), ©]
NEAQ] F=o] AAoA ¥ 7 Al7] fiEo =
Zre o},
Al Eo] EAote thdet JEES DNAY & 70
Al inhibitor2 #-&st] & &2 FFAU A9
Aoz HuET QHOliveira &, 2003). BAHE, =
&, AR A8 1. monocytogeness A< AE3d)
+ W F LAMP= FAREAIA AEo] A=A, RT-
PCRZ 4T AREOA &0l AdjE= AS &elst
At LAMP= 2150l EA1shs 93t inhibitore] ¥
<= UA 23 DNAS &l $&52 s od 719
primer®} Bst polymeraseE AR&5}7] W&o RT-PCR
of Hlg} ZAE|A HE &) =UH AoE FZHEH
(Li 5, 2017). L2tk LAMP®} RT-PCR 3&H 0= 4t
oAM= A 880 A==, ol FARE] EA5t
£ et 9E0] inhibitor2 Z-&3k0] DNAS FZo]
F2 771 dzoltiKampeera 5, 2020). wehA, 44t
o4 Uetk= DNA 39 A¢iE siZdsty] st
LAMP9} RT-PCRY] & &&% /fAshe ofst d7s

ot

Al

oz rlr rlO

=1
ol
—

ol
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o] ¥ glom, 53] LAMPE &2 VT Sol4
& BROR AR ] A3 A7E AFH AL 9

HKampeera 5, 2020; Yang 5, 2020).

£ AFE Bt A& EMsk= L. monocytogenes
S EZ0 & RT-PCRET LAMP7} 9<%t HlHo]
A A9} 553 2 AYEE HolES &
, A3te] ERI7HA| @3l A|7to] AQE7]
o] W0 2= FARRE A9uiA] A= W
A5t inhibitoro] 9 A¥o] FFS W=
jalste], LAMPHo| L. monocytogenes®]
S8 ko] Ao S8 ¢ USS

NA

(¢]

o o oy T
l‘_umll

di o> o

(
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H
&

o
i

< [{d H 1o
= b

o 7
o I I
o O
wE S
o N

ol,
3R
o

Ao

s

Qo

E Ao A= LAMPGM™ MDS), RT-PCR (VERI-Q
PCR 204), A=Hiz(PALCAM)E ©]&3t9 in vitro ATt
AZo|A [. monocytogenes®] AZE 5] disto] vl
42 B7lstget. DNA 20l 93 HAslohs SwiiA]
oA viFE . monocytogenesE 10°-10° CFU/mL %
2 54 & A 7R wyog HESH A, Aeuz],
LAMP, RT-PCR 02 HZL7} =90, A 7FA] B
TEoA T AL AEHA EUT SAEGE
2) ZAEQER), SAEGER)] 10°-10° CFU/25 ¢
9] $+£07 . monocytogeness 8% & Al 71X ©iH
o7 AEY AW, wANEY FAREo|A= LAMPL AEH]
A7} B53 $529] AT S HYANH FARE A= A
Hj2], LAMP, RT-PCR <28 A&3}ct. LAMPL} A€
WA= RE MIZAN [. monocytogeness AZE0TFA
g, RT-PCR 10° CFU/25 go& HEH AR
A, 3Fo))olA L. monocytogeness AESHA E3ct. At
T9] ZHA A7} 7 Bt 2T SR
o] A|zte] 8 AgE = FollA, 182 RT-PCRE S+
Bz AEo] A5k oJF inhibitor?] JFE HWH=TH=
ollAl, LAMP= Al&ol £AsK= L. monocytogenes®] Al
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