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Establishment of RT-LAMP-HNB Method for Listeria monocytogenes
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Abstract: A rapid detection method RT-LAMP-HNB for Listeria monocytogenes was developed. Two pairs of primers were designed
according to the conserved region of the hlyA gene sequence. In the same reaction system, the RNA of Listeria monocytogenes was reverse
transcripted to cDNA and then was amplified by loop mediated isothermal amplification. At the same time, hydroxyl naphthol blue (HNB, the
final concentration of 200 uM) was used as an indicator for reverse transcription loop mediated isothermal amplification products (RT-LAMP).
The amplified results can be interpreted according to the color change of the system, and the gel electrophoresis was not necessary. This
detection can be done within 20 hours (including the time of enrichment) and the live Listeria monocytogenes in milk can be detected. The
detection limit in this study for the RNA of Listeria monocytogenes is 5.8x10™ pg /mL, the detection limit of the initial inoculation concentration
is 10 CFU/10mL, which are 10 times more sensitive than the RT-PCR method. RT-LAMP-HNB detection method developed in this study has
the characteristics of fast, accurate, convenient and high sensitivity, which is suitable for popularization and application in grass-root labs or
inconvenient areas.
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(A e g 5, e B RIE Y (7 410 4y,
PrimerExplorer V5 #tit LAMP 5]4, FIH] BLAST®
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1 BEZSHRAEET RT-LAMP &% RT-PCR 3|41551
Table 1 RT-LAMP and RT-PCR primer sequences

714 4 AR R (53

RT-LAMP 3|4

F3 GGGATGAAAKAAATTATGATCCTGA

B3 TTTCACAAGCGGTARGTT

FIP ACGATGTGAAATGAGCTAACTTRCCGAAATTGTTCAACATAAAAACTGG

BIP AATGTTTACGCTAAAGAATGCACTGCGGTCATCAATTACCGTTCT
RT-PCR 3|4

F3 GGGATGAAAKAAATTATGATCCTGA

B3 TTTCACAAGCGGTARGTT
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1.3 RT-LAMP-HNB

A LAMP MR RELHE 12.5 pL EBIRAY)
(Warmstart Lamp Kit, NEB, USA), F3. B3 5[4 2.5
UL(ZHKRFE 0.2 uM), FIP #1 BIP 5[4 2.5 pL(ZHFE 1.6
uM), 0.25 uL HNB(FLUKA, £3%J¥ 200 uM)®, 1 L
b DNA/RNA, #h78 H20 &R 25 uL. 1A RIE
SN 20 pL A7, 64 “C/2% 1h, 85 °C 20 min
&b N
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FFH DNA, UG5 RT-LAMP-HNB 548045 k.

PRI IR RNA BT 10 A5 LU
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LAMP # B4R RE e R4, nl TR 2 ks B A%
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Fig.1 Primers screening
7E: M: DL 2000 Marker; 1~3: $—£&35|My 38R,
4-6: F BRI HLER; 7~9: % £ 3 F IR, 10~12:
FOEF MY LR, 13~15: FAEETI MY LR,

M1 2 34 5 678 9 101112131415 16 17N

bp
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Fig.2 Specificity of LAMP assays
72: M: DL2000 Marker; 1~3: #3884 8; 4~7: &
FEH AT, 8~11: WITKE; 12~14: EWKH; 15~17:
KIAFHE; N: FIHETRE,

2.2 RT-LAMP-HNB #&-3l 7 3 th 2 57

VI R 5% ) B 1 2 R BT el o R KT, R
KiGTEHEBH M RNA, BMIEEIRE T K
RT-LAMP-HNB Fill; [R]E R KIE TS B RNA
NRAMEST IR, XFP4L RNA #3847 RT-LAMP, 4558 4nK
3 fizn, JEHNI RT-LAMP [N ARP=AY 1721, 7%
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HNB A0 RT-LAMP 14 Z H ALY 1, 5 R RNA
(3 SR R RIE (B, FER RNA [ 3 w44
RNED A, Bz AR (B 3). K,
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Fig.3 Establishment of RT-LAMP-HNB detection

7Z: M: DL 2000 Marker; 1: 7% RNA RT-LAMP ¥ 3%
Z4; 2: L RNA RT-LAMP 738 =4, LB A diiabm s
R, THA HNB &4 X,

TEFIF LAMP 52505 B 38 2= s g g A 7 A0l g
AT, BEPE LAMP 58 %5 I
SYBR Green I {E A= #fa7m 710 B8 2= ke R DNA
BEATARI, #S00 FERJY 3 CFU/mL, 1%k BRI Al
BRI, (BFREAE LAMP J B 45 5 s
SYBR Green I, LAMP Fe¥{EH daid F2 25 2 H LA
EIBGE R 3, UL RS IR IA Y. AT 7T
TEAR RBCHIWIIA I HNB, 7E LAMP Jx w45 95 8
AJ B4 AR AR s R R s 5, AR
FERRHAE, T RENE A R50EE g th T A TS By 5 i)
ERRAYE; B LAMP MR R I HNB, &
BN 4.5 CFU/mL. il 775 0] 2 S 2= iy
R ) DNA, ASRESAINE AL, AT 7T AL
RT-LAMP-HNB i il 77 325 7 412 B 5P 386 2 17 45 181 1Y)
RNA J&, % RNA #HAT ¥ M LAMP 71, Retg o)
HERFRIAE S O S AR TG IR SR G 2 TR A
23 RT-LAMP-HNB % RT-PCR % & M4 |

PRI A TRF IRV T8 RNA Ji, JE RNA IR
N 5.8 pg/mL, OD,/ODagy=2.04, ODas0/OD,3=1.96,
AT RS0 . K I HTRR B RNA DL 10 f586 82
FikE, MRS E AR AT RSN AR 3,
BT 4S9 3G =4 A By ASGE R FEKF HNB 2 (AT )5

300

RT-LAMP =925 5 L pk Al HNB 205, Biffr=4)
Ky I 77 95 #  % RT-LAMP A& Ml R A 5.8%107
ug/mL (B 4a) ; RT-PCR P44kl ke,
WA 5.8x107 pg/mL (& 4b) . PFILEAR 5L
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Fig.4 Sensitivity of RT-LAMP-HNB and RT-PCR assays
7E: M: DL 2000 Marker; 1~9: RNA ##4246% 10°~10°%;
N: FMATRE. a: _EB % RTLAMP ¥ 3¢ dikema %, TH
A HNB 2 &4 X; b: RT-PCR ¥ 38 sijabim|zt &,

24 RT-LAMP-HNB £ A T35 2 447 45 0 &
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Fig.5 Sensitivity of RT-LAMP-HNB and RT-PCR assays for
artificially contaminated
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7E: M: DL 2000 Marker; 1~8: #0463Fi%E A 107~10°
CFU/10 mL; N: MMstE, a: RLLAMP 384 X%, LES
Bk R, THA HNB 2&4%; b: RT-PCR ¥ 3 &k
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TELERT N T35 G BRI 2 W o] ) A 9, R AEgE
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