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Establishment of LAMP detection method for M.haemolyticus
based on gcp gene
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Abstract: Inorder toestablisharapid,accurate and quantitative loop—mediated isothermal ampli—
fication (LAMP) method for the detection of M. haemolyticus,five specific primers were designed for the
gep gene of M. haemolyticus. The reaction conditions were optimized,and the specificity and sensitivity
tests were carried out with the action of the chain replacement DNA polymerase. The specificity test
results showed that the established LAMP amplification reaction could be completed in 65 min and had

good specificity. The detection results were negative for other pathogenic bacteria such as Cryptobaci-—
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11us pyogenes,Klebsiella pneumoniae,Escherichia coli,Mycoplasma bovis,Salmonella typhimurium,Pas—

teurella hemolytica and negative control (water). The sensitivity test results showed that the minimum
detection concentration of the established LAMP method was 0. 855 x 10 ng/uL. In the detection of clin—
ical samples,the positive detection rate of LAMP method established in this study was 52. 63% (10/19),
which was higher than that of PCR method 47.36% (9/19). In conclusion, the LAMP method based on gcp gene

established in this study provides a new technical method for rapid detection of M. hemolyticus. This

method has strong specificity,high sensitivity,rapid and simple characteristics,and can be extended

to the grassroots and the front line of epidemic investigation for rapid detection of the pathogen.
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Table 1 Sequences of primers for LAMP

1.2.2 LAMP il #8933t 5 &% £ % GenBank%
SR ) 22 RS IV 2 [T T MR VR UCE ) il gep A AT
G, AT gep FE A 5 L X 36 HODR SF X8, SR
Primer Explorer version 5 (http:/primerexplorer.jp/
lamp ) B34 34 2% B FF = % LAMP 519, 4345
4h514) F3/B3 N 514 FIP/BIP FIA 5|4 LB( WL
D)o 51 s R WA IR W A .

F 2 A 319

AT IR T 51 (5'—3")

Target gene Primers Nucleotide sequences
F3 GGGCAATACGAACTACTCGG
B3 TCGTATTCGCAGCAAAGGTT
gcep FIP GCTACACCGGCAGGGTAATCCCCGGTGAAGCCTTTGACAA
BIP ATTAGCCGAATCCGGCACGCATCCAGTCCCGGTCTGTC
LB GTTTTAAATTCCCTCGTCCAATGAC

1.2.3 LAMP & 4@  LAMP v i & 57 . 5% H
Loopamp DNA 4" 3§ 1) & #E17 LAMP S, S5 i i
% A 25 pL:2 x Reaction Mix 12.5 uL,Bst DNA %
AW 1 wl, #8519 F3 1 B3 4 0.5 wL, N 514 FIP
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ATV ML 2 [RAF TR gep ZEH G PCR KGN, 3 14 4 &
4 220 bp, PCR [ i KB 25 wL, f14% PCR Ma-
ster Mix 12.5 wL, 514 F3 1 B3 4% 1 pL & F 4 DNA
3 pL,RNase- Free water #h /& 25 wL, SR 5744
95 °CHlAE M 5 min;95 °CAE M 30 5,51 °CiE k 30 s,
72 °CHEAH 30 5,35 E IR ;72 CHx & HE A 5 min,
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ASCAR 300 Ao 5 B2 0 A6 g ek O 2 o ke B o £ i
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Figure 1 Specificity analyses for LAMP

18 bk 2 RAT B ;2 ALK RR AL AT B ;3. A K S0 F 40 I H (4. K g AT

W5 F LRG0 R R VIR ;7. 5k KAFH ;8. AMK,

1: Mannheimia haemolytica;2 : Trueperella pyogenes;3 : Klebsiella pne-

umoniae ;4 : Escherichia coli;5 : Mycoplasma bovis ;6 : Salmonella typhi-

murium; 7 ; Pasteurella hemolytica; 8 : Distilled water.
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Figure 2 Comparison of Sensitivity analyses for LAMP (A )
and PCR(B)

M. %-F it & 47 4 DL2000;A1~A7:0.855 % 10'~0.855 x 10 ng/ nL;8:

A b 2 B8

M:DL2000 DNA Marker; A1—A7:0.855 x 10'—0.855 x 10~ ng/ pL;8:

Negative control.

2.2 RMmMMHESKRFTE LAMP AiEHREES

i & 2 AT AR5 E ST ) LAMP Fl PCR X
PR 2 DG TR 3T R b o 0 5 IR S Wk B2 34 R
0.855 x 10 ng/ L, ¥ I P4 2 FC AT PR 356 PR 2 ok B A
0.855 % 10'~0.855 x 10*ng/pL [H] ) 6 ¥ FE  LAMP
BRI E 143500 20 .24 .25 .27 31 45 min(&] 2A),
A I A EA A AR AR SR SRR T 30
min,, 384T EHE H UKL AT 5T & B, LAMP A5 I %5
I P 2 TG TR 5O b o 1Y) B IR W B A Ry
0.855x 10 ng/pL,
2.3 LAMP ¥ iR f kR I

a5 AW B AR RE R 3 O 1k = [T TR BT R A
HE S AE AR IETT LAMP § 38 | 44 3 LAMP 373
b o il £, bR E £ 8 Y=0.3519X—8.5797, # 5%
FHR=0.9925, & RIFMLM R, Hi, XER
LAMP Jz I It F 64 B 8] B, Y 3R ¥ Il 2 [G AT 1

DNA ¥ i 6 850 (E 3)
£ 3
2 Y=0.3519X-8.5797
B 25 R?=0.9925
=1
®: 2
T 15
Pt
1
{é% 0.5
zF
Ay 0
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5-05
S

H} [6) /min Time

3 LAMP ¥ 18 B9 47R 4 ih &%
Figure 3 Standard curve of LAMP amplification

2.4 KSR

XA S5 = WO ) 19 0 2 2E 0P GE R G
R 905 Rk 4 VR B il AR 9 57 A9 LAMP 7 2% Al
L PCR 7 5 43 i AT 5 17 = IR HF T8 gep Jk A

MPN1 234567 891011121314151617 1819

1500 bp
1000 bp
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B 4 I R AR

Figure 4 The results for clinical sample

M: DNA % F i Z 47 /& ;P A M A5 B8 N, P M 2F B8 1~19 16 R4 o
R

M:DL1500 DNA Markerr ;P : Positive control;N:Negative control; 1—
19:Samples.
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B H WA, FRPERE % 47.36% (9/19) ;18
F LAMP 7545 10 £ #5345 3 i 2, 52 30 FH
PESE I BHPEAS RN 52.63% (10/19),

3 itig

7SIk 2 [RFF R S A s (4 R ) It 98 BT
Az 26 2 2HE I A Y B0 B TR . Timsit 55 204 B
T 45 J R A 5| A I 0 90 2 A AIE B9 D
W ILYE S AT (5 He ol 30.5% , 5 3R 22 25 0 Fi Y
IR AT R B, SR ) PG A I 0 G 9 25 G AIE
FR 5 D e I 2 AT A L ik 40.1% . X T ix
5 B A 97 R R B, R A Y 15 %R 5
5 il o TR A ot B ERT R I B R AT A
SRR AR A R I IR IR T MEBE 2 A HAT B
XoF Vs L P A2 ECORF BT ) R Ny v A A% G 1Y) 4
B 2E DT AR D ANy T AR 2 R O S
JUB A5 VO A S i T I QR TR Y S A
FE S H 25 ) SO S BT 1 F 5 41 3 2 IR A% G 1Y 4
PSR R AN B 2% 71, HZ A0 70 B8 R e
Iy B8 %)% 1 . Shangthalingam 25 2V 38 78 X7 1fiL
PR 2 [T TR 34705 i 27 4 25 1 PCR G ) B i 75 H:
IR R (3% )i ze /T PCR K R (77% ) , PCR/
PG 7 PCR 4 F AW Rl R I B B
U 19 SRR TR AR S e R — Tl A AL 149 i 2 A
J7 ¥ ALK T Fh 75 vE AR AR AR B B, R ERAE N DA 4
ARBE SR R R B A M DA AE R S22 RN IR A T 1 A R A
IR, LAMP Ry i DA 3R 7 o RS PR ik
R AR A, S A TR SR Al
VLA T I A T 2 X g J5 A S b A

WG E WL T LA P 2 [CAT TR gep FE 1A
o HARFE (1 LAMP #6530 05 % 45 BRIz ik B
A B R X L S TR R LA B AR B R
RGEINIE A K (NN N 7L S R I S X E NN )
FEVDT TR S I T IRAT TR 45 6 i DL 51 4 g g
TECPE S 5 5 E (R R R A T R S R A 25 R R
S I 2 ECRF TR A ASE AR I T 1 7 4 R i
28 5 E SRR IR IR, AR 5T HE S A9 LAMP A
TR I 2 ECRF TR Y S AR I R 1 0.855 < 107
ng/wL, 5 AR S 56 = A ST (14 Ik 2 G AT B PCR A&
73 B9 G 0] R A T) 5 7 X5 1 AR B i A9 ARG 00 v | A T
YT 1 LAMP 5 ¥ % 1t M = ECFT B8 19 BH 4 A
H % 52.63% (10/19) K F PCR J7 ¥ (1 BH I 4G M %
47.36%(9/19) , R AABE 5T 257 1) LAMP J7 1% 0 i
I P A2 ECRT A A I R DR S8 Gy 00 2 Ak 7 — o 1

RFBL, [ AT #5719 LAMP & 5 i 5 H
77 A A LU e 3 (1) AR BRAERT L, A
WFFEHE S 1 LAMP £ I 75 vk R 2 — 5 3 BEAY, M
PCR #5177 375 Z A PCR X, BEIC % R 46, HLTK
IAEALES PR3 AEPE DA K F AR O TR A — 22 1)
SRy BRPE o (2) I FE I o i M 2 ECAT A AE Al
AT E 20 /NS DA B A B R R R AR R
FERT 24 ~72 h A8 TEAff i S e K AR 7% 3 ~ 4 d ]
A 5T H 57 1) LAMP A 75 9 )2 N AE 20 ~ 25 min
I 1S 60 min PRI AT 58 B HE  HA 1 45 5 R AT
FWT G5 AT BFE AT B e W R S FL K 2R AR
BT, DURE i S R 24 DNA $2 BB 3R A5 e 2 25 21 ) 1
2~3h e, (3) AT TG4, W ML LAMP J5ik
FE SN 25 RIS T8 A P AR ) e T vE BT s AR
Bl gy epoIn N S Ykl e B R B )
58 5 LUK WL 8 60 T 2% 5 4 ) e 45 SR 2B AT I RN
BN YRS Ty 1 WS B 3 SR TS Y BERCH
TR FH B S e TR BT A 5 BT G, AR D v 3 3 e
ASCSI Bsf s A s o7 5 T HE A DL, JC S 5 R e o
FIE SR Re A RO S IS5 Y, (4) ) S i &
AT ) ] Tubidimeter real- time LA-320C it FE (X
K SEHF 7B LAMP 7 0 235 5, AS [R] b o B i R
F14) 70X 50 HE XoF 7 F e B AR 3] 0.1 Fir 5 B4 B[] B
VR R it dilbn i £, RS Fr i th 207 /&
RIAT R 47 2 A

25 LA AR HEST LT gop PR Il P
2 [CFF T LAMP K DU 75 75 o 5 1M1 2 QAT 1 A R
SRR B L T — BT R T B i R R R
R P S v O A ) R L2 AR AT
o5 VLA T, I FH T A R A
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