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Rapid detection of Clostridium histolyticum basing on loop-mediated isothermal amplification’
Dongneng Jiang ,Chang Liu,Liming Peng . Pu xiaoyun®
(Department of Clinical Laboratory ,Xingiao Hospital ,Chongqing 400037 ,China)

Abstract: Objective Basing on the loop-mediated isothermal amplification (LAMP) technology.design a rapid detection method
of Clostridium histolyticum,studied the reaction characteristics,and to be applied to clinical inspection of C. histolyticum in gas gan-
grene. Methods By gene alignment and primer design,a set of LAMP method for detection of C. histolyticum was designed. The
LAMP method of detect C. histolyticum and other interference bacteria was tested on their specific evaluation. Detection of the
LAMP method with different concentrations of C. histolyticum was amplificated to observe the minimum detection limit,to test its
We had designed a LAMP method for detection of C. histolyticum. The LAMP method could only amplify C.
histolyticum,not amplify the other interference bacteria,showing a good specificity. The LAMP method for detection of C. histolyti-

The LAMP method designed for detection of C.

sensitivity. Results

cum minimum limit was 1X10' CFU / mL,showed a high sensitivity. Conclusion

histolyticum has a good specificity and high sensitivity,and can be used for detection of C. histolyticum in clinical point-of-care-tes-

ting(POCT).

Key words: loop-mediated isothermal amplification;

B R B AR EOR M 25 R IR R IR
Amz— ", WHLREMEAAKRESF=AREAFEA
L A7 A e A B B S B AR AR . S8 R 0 P A
AV, S EA RN IR ZE . VEIRIE & 8 i, A
S AL IR N E R R AT HET I A SR T 1 %
TE R4 U IR R B SR LN A B Bl A B R A A S E
PCR 3 #4530 BB AT 92 50 £ PR 35K 7 1 L B4 R 4% ik
BE M8 AN A 7R 5L 2 B8 57 S S IR R s A (g . A
EIRY 1L (LAMP) HLAg (A7 51 PRl 5 55 M 8 1 4 4, BE SE 3
TEMJ 15~60 min N ¥ HARSEE Y8 109~1 0104% . R
% i o BE S BLAE BT AL ST AR HAR . ABERE R B 197 T ik
TH— 0 R BR A 3 18 TR 4G 12 R o 00 O 2 R R TR Y T U TR
LT S TSIl
1 #R5HE
L1 — %R AR s RHR#E 50 6 A TPt f 0 4o
YL, Horb 5 28 L AEEY 12~45 %P1 28,9 ¥4 22
Bl AR WY 14~49 % 3714 29.8 %,

111 frfddiocRis B E DB REERARA A, G
% 455 X2 1 (C. tetani, ATCC19406) ; 7= 5 I 42 7 (C. perfrin-
gens, ATCC13124), ¥t ¥ #8 AR ZF 1 # @ (C. difficile,
ATCC9689) ;% 4k [C#2 B (C. novyi, ATCC19402) ; ¥ 41 40 M 1
(C. histolyticum, ATCC19401); W 5 #& W (C. septicum,
ATCC12464) ;i1 8 A 3 #T 5 (A. baumannii, ATCC19606) ; 2%
JHER T (E. faccalis, ATCC14506) ; i J& W 1fil #F B ( H. influ-
enzae, ATCC10211) ; K i & #iv T (E. coli, ATCC25922) 5 4
10,75 %5 BR 3 (S. aureus, ATCC25923) . i B4 g 74 (P. aeruginosa,
ATCC27853) ; ili 8 55 BR 7 (S. pneumoniae, ATCC49619) ; ik &
25 %W (N. gonorrhoeae, ATCC19424) ; 338 48 2 #F 1§ (P. vul-
garis, ATCC33420) ; 18 [C & B & (S. flexneri, ATCC12022)

1.1.2 U85 VITEK-2 4 3 gl 4 18 35 55 % e A0 1 E

Clostridium histolyticum;

point of care testing

APt IR A A A 5 LAC320 b A . H A S B 48 /] 4R
DNA-LAMP #" 34 i 5« H 4 22 5 £k 2 A2 7 5 ShOlR b« 79 BE2F
BIOWEST 72 7] A4 7% s ANT 40 1 % 5 - 3% [ 4 9 5 L3 0 )
A A DNA SR IR & RAR A AL B (b 5D B IR A
AL s B LG 1L R B AR ISP - TR B A /) AR

1.2 ik

1.2.1 LAMP 5[# it P FESK %R E NCBL 5 # ik
AT - B AR R WL 2 20 R 45 7E 28 LAMP 3823 804 Primer-
explorer 4. 0, J5 ¥ 2 3K LU X, 0 326 1 95 2H 2308 B AH X
S KB s TEAERE 1 1 I B o, B3 LAMP 51475 53 19 5
Wi B A TR TR R MR 55 A PR F A A .

1.2.2 4 DNARIC 407 DNA 2 B0 & B RAR A 1k
B bR FR AR AT, BAFMER 0.5 mL &+ EP 4
o BRAT B DNA 42 IO 7 & 375 45 BRI I DNA,

1.2.3 LAMP §# 7% 1 LAMP ¥ 3 % RIS A 2 uL 40
B DNA,12.5 uL KM Wi, 1. 0 uL. BstDNA B 45 05;:4 L 519
(% 80 pmol/L FIP,80 pmol/L BIP,10 pmol/L F3,10 pmol/L
B3 4 #5191 .5.5 uL WK, 1RAJETE LAC320 Ho 4L I 65
CHERY 1 60 min, 48 52N b 5L VR i A8 £ R i 4% 2R
1.2.4 LAMP R0 SR K RIS % AL
PR K AR i B4 B AR AR 1 ml, AR 55 97,37 Cad
BB 5 BCCCFUD il B 2 BRI SR AT = 1 X
10° CFU/mL, WC BRI 1 mL & F EP & 4%
M40 7 DNA £ I R & #8245 25 3R 32 I DNA, #R )5 #F 17
LAMP §" 3 , 8 0 7% 28U B LAMP B4 50

1.2.5 LAMP RS K vd 4 2UR T3 b v T kO A 2
ok 10 fEAE MBI Y 1X10° ~1X10° CFU/mL 7 4> #6
LRI S OB 1 mL T b, A 7 B 5 A0
DNA K47 LAMP 47 3% , I i H f A% A D RR A 00 %5 41 4%
W LAMP [y R,



+ 2506 - B 74 4 [

S & 2012 4 10 A % 33 %4 20 2

Int J Lab Med,October 2012, Vol. 33,No. 20

1.2.6 LAMP Il 5 20 0 5 R S5 € M LL 88 T 6 7 W47
IR R AT 10 e 14 23 DA » 1 b A BT AR LU I 100 T3S O P
B bR A E RSN T A B AR, 37 CIREAIE IR 48 /)
o AR5 PRIBCERA B 7 . — 2 BEAT 40 B DNA 2B LAMP
WECAFIRIET . 5 — R ANT $85E R .l i3 VITEK-2 & F
AR IR AT . A AT LUR LU R A E U 2

ik

2 £ R

2.1 LAMP 51¥ieit  dd ik 35 Kt X 5 0 ik i A R B A
YR o« 3 % I (C. histolyticum closI gene for alpha- clos-
tripain; GenBank: X63673) o4 #l 3% [H, #¢ i1 LAMP 5|45, W
1,

*1 BARABE LAMP 3| 98igit
314 % 319751 (5'-3)
F3 ACA ATA ACT TGG AAG GAA GTC T
B3 TCT GGA AAT TCA TTT TTA CCG T
FIP TGG GGA TCT GTC TAC AAG AGC AAA TGA TAT CGA GGA AAT GAA AAC AG
BIP TAG CAG TGA CGA AAA AGT TTT AGG TTC TAT TTG CCT TAT TGT GTT CA
2.2 LAMP f: R LAMP R RMlmILE 1. 28 3 iF it

N AT HGURE LAMP Kl 77 7% B8 0% X 2 2U0% B k47 1

SRR 5 B e DL T AR R Y . Ui AR Al
ZURTH LAMP il 75 0 A B0 i 5 Sk
0.5
0.45 =
0.4 B
. 0.8 —+—C. difficile
E o3t T paatmisens
& o025 R
w02 caeoE, infioemaae
# o015 E. coli
0.1 F e ree
S. pneumoniae
00515 . ponorrhosas
0 P.vulgaris
-0.05
0 10 20 30 40 50 60
Bf8 (min)
1 BHARE LAMP SRR
2.3 LAMP R WK 2, i RER . AEHERE

LAMP 46 0 J5 ¥ B S ARAS M BR O 110" CFU/mL. A5 8 /Y
FAE AT 1 VT LA I 2 SV T S 9 1 .

0.45
0.4 [ [—<107CFU/mL
—&— 10°CFU/mL
0. 35 =
—S— 10°CFU/mL
2 %% | TS 1ocru/mL
S o025 | 10°CFU/mL
8 .. L | = 10%Fru/mL
1 —m— 10'CFU/mL
= 0.15 | ©
0.1 =
0.0S =
O e———
—-0.0S
o 10 20 30 40 SO &0
& (min)
B 2 REALKRE LAMP REERE

2.4 LAMPRM SAMEEFRECMWHE W2, 418
TN S ARWESE AT IR A I T vk 5 A H S AR B R R A A R —
HOHABREWHFEE,

*2 BHARE LAMP 8 5HEESR
EEEWLILER (1)
VITEK-2 % 5
BUHLURE oAb 20
LAMP [ 20 0
ERITE /R 5 RR 0 30

Vo A UM T B A AR R Y BOm S L R g R R IR )
REAHZ —. BWHSRWE NG IR, 22 R, Fa R
BERAANKG O AREH = EHEEAMGRES R 2
PR . WAL BN 5 100 Y5 Y SRAR L b v T e 3] 5k
25%~80% . H AT . 7 40 2R T 1 s A R ) RGBS
P AR RS EEE R PCR Y %, RAR
R SRS FERT (2 18~72 b, A A 9 A4 IR (R 3R
Y7 IsF I 3 7™ T S SR s 4 S AN B 8 IR A8 S AN E TR R T
X G A i 38R AT IR AR 5 S oR O TR O e A B
L PCR ¥4 £ 22 FH9O6 2 & PCR FAR A 847 1 45 7
PE. (AFATH PCR A S 2K @i s R AE = AR R 1 #24E
X160 3 590 5 AR 300 HE 4 B AR AL B LS [N 0 R R ) 5 0
B 2 T EAT bR A AS P L DNA 25, PCR § #4 | 5¢ 5% 46 1
AR, WIMEH BRI O S A AR
A%, KD FERE 3~4 h, L HIZ T PCR 78 K 5% 4 1
T B S 200 i 2 A

Wi 53 T2 Wi B AR B R W7 25 . — 2653 (149 4% 8 43 A7 R A8
Akl A SR AR 2 ", LAMP R
JETEAE Si i) PCR SERE_E QI E 1 — FhELAR A0 F B, R R 38
2 AT B T — 1R IR RS 5 R SRR O AR B S A R R A
VEE [ 00 4551 9 - A o FL 28 AR e 1 R S M 5 8 40 067 SR L 7 TR
B BEAS R B IR B 45 Rt R 1 h A RAUE
o BB AR AT Ak 10 #5 D1 ol T 2D A I 2k vk T 5 A B0 4L
AL TOY WG RN R T et BN ek R R A Y @ ) 4 R
ST TR B P4 A8 0B PV ok R R S B A IR O % e
JEE SR T Y0 TR ok AR 6 00 S DT 5 A T e R kR AT A
WS, BT RE T R WA S G Y T B RN
SCEUR N7/ RNy TS NN | 7 S A 57 0 A = Wi 1
LAMP #; I 4 AR 8F 55 43 8] 7 732 9 8 . o X B g 28 4
BT LR A AT W T RN L IE R B SR A E R
T RERRE BT KR 0157 H7™ DBk 4,
FRSLI T PRI . 3 A i — 2P e HE LAMP 33 36 AT DAY
H#x DNA S2 8 E et

AT TR J5 2 MR AR B A 5 1 U 1 R 1 A R R
FABHLRE o« BERIEFE LA B LAMP 519, 3% H 7
G 3 U5 F 35 B NCBI S H RO . % H R AT 7 36 A LU X, 4R 5
AR SF B X BE . 50 H A 5@ BF /A ] Primerexplorerd. 0 £



E et #2074 2012 42 10 A % 33 %% 20 # Int J Lab Med.October 2012, Vol. 33,No. 20 e 2507 -

B TR X B i LAMP 519 76 st B2 all | g sr [8] Endo S,Komori T,Ricci G,et al. Detection of gp43 of Paracoccid-

WA EN LAMP &0 rik, @M 0. A0S RE ioides brasiliensis by the loop-mediated isothermal amplification
LAMP Kl 77 1= 2 AF X 3 20 408 i 3 0, 3 Bl T4 s A 9 (LAMP) method[ J]. FEMS Microbiol Lett,2004,234(1):93-97.

BB R AT B AL T LAMP K 7 B 1 [9] Thekisoe OM,Kuboki N, Nambota A, et al. Species-specific loop-
KT FE S 110" CFU/mL 7545 + 16 B 7 41 41 45 1 LAMP £ mediated isothermal amplification ( LMAP) for diagnosis of
NI AN . = s i ZH 2N - 1Y)
Wi S . L2 55 0 e O A AT A 3 T rpanosomosisLI, Acte Trop. 2007 102(9) : 827159
& 2 5 ALTA] o WL WL 721 2% IR 2N [Pl
LR 2 4 B B 55 AU 0
ZURTE LAMP 60 77 2 BA BAF 00 R 5 1 0 0 v 10 RAEUEE

[10] Njiru ZK,Mikosza AS,Matovu E,et al. African trypanosomiasis:
Sensitive and rapid detection of the sub-genus Trypanozoon by

loop-mediated isothermal amplification(LAMP) of parasite DNA

T LB i PRk, A B T A I 0 e R B A 3 [J7]. Int J Parasitol,2008,38(5) : 589-599.
%23 Ht [11] Kayoko O.Keiko Y,Kosuke T,et al. Detection of Salmonella en-
tericain Naturally Contaminated Liquid Eggs by Loop-Mediated I-

[1] Sheffield JS,Ramin SM. Tetanus in pregnancy[J]. Am J Perina- sothermal Amplification. and Characterization of Salmonella Iso-
tol,2004,21(4) :173-182. lates[J]. Appl Environ Microbiol,2005,71(11) :6730-6735.

[2] Diez-Domingo J, Delgado JD, Ballester A, et al. Immunogenicity [12] Kono T, Savan R, Sakai M, et al. Detection of white spot syn-
and reactogenicity of a combined adsorbed tetanus toxoid, low drome virus in shrimp by loop-mediated isothermal amplification
dose diphtheria toxoid, five component acellular pertussis and in- [J].J Virol Methods,2004,115(1) :59-65.
activated polio vaccine in six-year-old children[J]. Pediatr Infect [13] Song T, Toma C,Nakasone N,et al. Sensitive and rapid detection
Dis J,2005,24(3) :219-224. of Shigella and enteroinvasive Escherichiacoli by a loopmediated i-

[3] Langkamp DL,Hoshaw-Woodard S,Boye ME, et al. Delays in re- sothermal amplification method[ J]. FEMS Microbiol Lett, 2005,
ceipt of immunizations in low-birth-weight children: a nationally 243(1):259-263.

representative sample[ J]. Arch Pediatr Adolesc Med. 2001, 155 [14] Kawasaki S, Horikoshi N,Okada Y,et al. Multiplex PCR for sim-

(2):167-172. ultaneous detection of Salmonella spp. , Listeria monocytogenes,
[4] Notomi T, Okayama H, Masubuchi H, et al. Loop-mediated iso- and Escherichia coli O157:H7 in meat samples[J]. ] Food Prot,
thermal amplification of DNA[]J]. Nucleic Acids Res, 2000, 28 2005,68(3),551-556.
(12) :e63. [15] Poon LL,Wong BW,Ma EH,et al. Sensitive and inexpensive mo-
[5] Yano A,Ishimaru R,Hujikata R. Rapid and sensitive detection of lecular test for falciparum malaria: detecting Plasmodium falcipa-
heat-labile I and heat-stable I enterotoxin genes of enterotoxigenic rum DNA directly from heat-treated blood by loop-mediated iso-
Escherichia coli by loop-mediated isothermal amplification[J]. ] thermal amplification[ J]. Clin Chem,2006,52(2) :303-306.
Microbiol Methods,2007,68(2) :414-420. [16] Mori Y, Kitao M, Tomita N, et al. Real-time turbidimetry of
[6] Xiao B.Zhu YH,Zou QM. A simple and sensitive technique-Loop- LAMP reaction for quantifying template DNA[J]. ] Biochem Bio-
mediated isothermal amplification(LAMP) [J]. Chin J Lab Med, phys Methods,2004,59(2) ;145-157.

2005,28(6) :761-763.
[7] Nagamine K,Hase T,Notomi T. Accelerated reaction by loop-me- SRR H 391 :2012-08-09)
diated isothermal amplification using loopprimers[ J]. Mol Cell

Probes.2002,16(3) :223-229.

CHFILMEFERE(EERBRAERFTILEX) *
258 Mk BkE T AN T A A HEZEREKLN

L ¥,k B.HEEANEE.E OM.E OB.ELRS
(M EREERAEERA,TFAM 110840)

W OE.HHN MAWHEAORGEERRTEFEEMRAVRE GRS EARRARS, HiE HRBRLEBEARLBTHE
AR P (CLSD 2009 4 3f 75 69 i A4 ik AT W6 R 5 B W sk B 2 & £ 2 4 09 b B sk L (MIO) 4 , VRE i — 7 A E-test
HHX B A PCR k#eml VRE et 25 AR . R 201057 AE£ 2011 F 11 AAMEREER LGB EMKRE 95 %, AW
HRH 1634, EMBAANT T EE AL ETRIFRIBBE AT IR . FERT A D LR ZARE DR ELE 6550
LA A A ERE AR AT NARAE R T T EETEMRA AR, AR AT SRR A LD ENA Y R F TR
EHTON AT EEE FEFETHRBEETHR.A90.7%., Mtk 154 VRE.A @A S 5 a5, PCRY BLERRF,15
HRAEFEZFARMHFE VanA KR F A ek, Hh KA 700~1 000 bp 2 18,25 783 bp, FF&FAH ; VanB. VanC 31 4 3%
B, I5RTEHFEAREEMRATSHRAAEMAE AR FEL IR ET A, 7 & FE MIC>256 mg/L, st %
BTARRA S, EiE RWMAANERGTEMRE VRE 24 % B 25,406 K477 W R B A, B8 o3&t L 7R el ,

XER:MERA. R MREA.E;, ZFEE; RHR.@H

DOI:10. 3969/j. issn. 1673-4130. 2012. 20. 031 HERFRIRED A XEHS:1673-4130(2012)20-2507-03

A JEiHAE# . E-mail ; xuewencheng(@ sohu. com,



