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Development and application of a loop-mediated isothermal amplification assay for
rapid detection of Shigella and enteroinvasive Escherichia coli”
Zhang Rusheng » Song Keyun sOu Xinhua Chen Jing fang .Yao Dong ,Su Liang , Sun Biancheng
(Center for Disease Control and Prevention of Changsha Changsha, Hu'nan 410006 ,China)
Abstract ; Objective
gen H(ipaH) for the detection of Shigella and enteroinvasive Escherichia coli( EIEC). Methods

To develop a loop-mediated isothermal amplification(LAMP) method targeting the invasion plasmid anti-
DNA of four strains of Shigella,
one strain of EIEC and twenty strains of other enteric bacterial were amplified under isothermal conditions(65 ‘C) within 60 or 30
min, then the results were tested. Results Both naked eye and agarose gel electrophoresis could detect positive reaction in Shigella
and EIEC, but not in other bacteria. The specificity of LAMP was similar to polymerase chain reaction(PCR) ,but the sensitivity of
LAMP was 10 times higher than that of PCR. The detection limit of LAMP was 1. 2 X 10* CFU/mL, whereas that of PCR was

1. 2X10* CFU/mL. The coincidence rate of LAMP and isolated culture assay to detect 70 rectal swab samples from patients with

diarrhea and healthy subjects was 100%. Conclusion

Due to its rapidity and minimal equipment requirement, LAMP might be a

useful and rapid detection method of Shigella and EIEC in rectal swab samples.
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1.2 DNA $2Ht A DNA 2 Bl 5n) & 42 B B i A AL 4
THRAs DNA.DNA FIF 30 pL 9k M 380047 # B 3 AR A7 T — 80
Co . B0 R B Y A R A5 BB R IR R) A 1 5 3 4 T
DNA J5 #47 LAMP A1 PCR J5 i 4 .

1.3 5|¥i&it  F A Primer Explorer V4 #4111 4 54t %t
ipaH 2 5 (GenBank % 5% 5 : M32063) (1§ LAMP 5| %1, 3 &5 N
514 FIP.BIP 141514 F3.B3.

1.4 LAMP JZ 25 pL JZ B 1K R A5 AR DNA 1.0 L,
FIP,BIP(40 pmol/L) % 1.0 xL,F3.B3(10 pmol/L) £ 0.5 pL,
10X Bst DNA R A B & Wi 2. 5 uL, ANTP i & 8 (% 10
mmol/1)3.5 pL, = H i Z PEE (5 mol/1)5. 0 pL., MgSO, (250
mmol/1)0. 6 pL,Bst DNA 4 /i (8 U/pl) 1. 0 pL,ddH,0O
8.4 pL A2 HRA) B K AR A 65 CHFE 60 min J5 80 CHEH
2 min, 59 LAMP SRS . R JI & A% R e B 3 26 B A bk 5t
JBEHLE 70 VAT LK 60~ 100 min J§ T EEBRNE R G
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1.5 PCR W LA F3.B3 % PCR i b N84, 25
pl SRR R A FE RO DNA 2.0 1L, F3,B3(20 pmol/L)£0. 5
puL 10X PCR Z i 2.5 pL.dNTP JE 4 (4% 2.5 mmol/L)
2.0 pL,Taq plus i (5 U/pl)0.5 pL,ddH, O 17.0 pL, B 5%
#3495 'C 5 min,94 C 30 5,55 C 30 5,72 C 30 s fE¥F 35 1K,
72 °'C 6 min, KA &Y R 200 N8 BB, B E 90 V
ZAF R HVK 30 min J5 T BERE R R S8 P BSR4 PCR &1
H W™=y R Bl 203 bp,

AL B AR 2% 0 D B A S T AT oy %

1.6 LAMP =#53#r  FIH Taq 1 Xf ipaH LAMP 4}~
65 C &M~ Yt 70, W U1 7= W R AT 300 B i 25 Mg v ik 4y
BT WY A BRI K/ 150,121.61 bp, X LAMP 7= 4 47
TA TEREM 5 7514 3 K (F2~B2) X B 5141, F2 ¥4
3 5'-TTC CGT GAA CAG GTC GCT-3',B2 3 5'-TGA TGG
ACC AGG AGG GTT-3,

2 & ®

2.1 Flyiit 4 4% LAMP 51 ¥)p 5l 3% 1,597 511 H
R 3 R R i 07 T O T 1O ¢ R A 6 S 2 2 ) Rt 9 S
MR

*®1 LAMP 5| #1 = 31

519 Fe3 (5'—>3") H 7 45, (bp)
F3(F3) TACCGTCTCTGCACGCA 1096~1112
B3(B3C) CGAAAAGGCCTTCTGATGC 1280~1298

FIP(F1C.F2)

BIP(B2C.B1)

GCGAAAGACTGCTGTCGAAGCTTTCCGTGAACAGGTCGCT

TGCCACTGAGAGCTGTGAGGACTGATGGACCAGGAGGGTT

F1C:1173~1194/F2:1124~1141

B2C:1261~1278/B1:1207~1228

2.2 LAMP ¥z 4 BREBE A 1 #k EIEC 72 LAMP
A1 PCR S B v ¥4 S B 20 Fb Al 40 1 O B9 1 (DL 3 2).

LAMP PRS2 0 BT TR AL A B R 28 17 o B s 1z oA DL A i 2%
L 2A) s B A SYBR Green 1)5 , &%y FHME 4%
E ML 2B) . 1B 2 TG BRRE 3 B2 2 2 3500 P 0l 38 3C

BEAE
#£2 PCRFILAMP J 4R

P PR PCR LAMP
G AE M (CMCC-51572) + +
SRR BB A (CMCC-51252) + +
1580 £ 75 3 7 (ATCC-9207) + +
KA BB (ATCC-25931) + +
W 1R 28 1t K W 352 45 B (CMICC-44825-3) + +

i S50 P K 3 A 1 (CMICC-44155-10) —

=R R K A B (CMCC-44824-3)
Jo H 1P K 1 A T (CMICC-44050-3) — -
K # (ATCC-25922) - _
FERLINE (569B) — _
LI (M045) _ _
Bl ¥ 1 90 7 (VPLA-90) — _
HHINE (ATCC-17749) — _
B 20 i 1 AR 2R 47 R 7 (CMICC-54002) — —

J6 E AT T (ATCC-33090) _ _
5l A5 T FF B (CMCC-49027) — _
A FAS AT # (CMCC-49005) _ _

G T €6, 735 45 BR T (CMICC-26003-25) — —

H> %H>

WO A R 1E SEACATCC-13565) — —
6 R A R SEB(ATCC-14458) — —

4 Wi A 25 Bk 1 SEC(ATCC-19095) — —

PCR #1 LAMP J 845 R

iR 73 PCR LAMP

S WA A ER B SEE(ATCC-27664) — —

W 6 V0 1 B (ATCC-13076) - —
B 2E 90 1T i (CMCC-50115) — —

HIEV T (CMCC-50071) — —

2.3 LAMP 9047 LAMP § 392 Taq | B3RS
S RN —S0 B WL ED 3 COLCC T BrA: Bar B2 2 2 i ) ) o
“WICHHETD . ipaH B LAMP 485 TA 5 B 7 45 508 -
TGA TGG ACC AGG AGG GTT TTC CGG AGA TTG TTC
CAT GTG AGC GCG ACA CGG TCC TCA CAG CTC TCA
GTG GCA TCA GCA GCA CAG CGA AAG ACT GCT GTC
GAA GCT CCG CAG AGG CAC TGA GTT TTT CCA GCC
ATG CAG CGA CCT GTT CAC GGA A(5'-B2-B1-F1C-F2C-
3.
2.4 LAMP Jz h B8O 4081 LAMP 2y 60 min B4 T
FR>M 1.2X10% CFU/mL(LK 4A) ,PCR JZ f &M R 1.2 X
10* CFU/mL (& 4 DL B 35 152 2 e 75 0 I il “ 38 SR
2.5 LAMP a4 8 1.2X 10" CFU/mL ## [K & 5 3
PR AN [7) LAMP Sz 7 i ] 7 495w 9k 1 L 115 UL Gl s G T 1=
e A L T XCMﬂfF”) LAMP JZ Jif 30~60 min =4 i jik
TP HR L 2R 35 o PR 45 S 5 RO 10~ 25 min 7= 9 B Yk A A HR

WG A BT
2.6  LAMP BT FIJH LAMP #53 g 3 SR 8605 70 41T
BT PR A AT R L 5558 R 10 F 2 ¥ b 3 88 IS 7 R A
FA 6 RS T Ay B P B R 1 TE S RTR AR AL 34 4
Wy i R 60 i e L B0 T b AR 2 O BT 44 L LAMP F1 43
BB FREAF G E N 1000,
3 9 %

FIPIBLITE LAMP £0AR (9 S BB B2 1 51 W0 5 = 3L
4 FHI Y Z AR E RS T8 i /N i Be/h T 100 bp 19 LAMP
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ESE (B 2), EFXF UL R Y 6 A0 ik T 4 45191 LAMP
HAEHENRETED . CAREE LAMP T B %
JEARIZ W HE T, AR BEIE R LAMP Rk 25 R oK 4
PR 1 bk ETEC 774 3% AR AE PR AR IR 407 o T I Atb ) R
PR SR DL AEPE AR AR A5l L IE 52 LAMP RE A% i i 5 57 s b 1
Hh A B R ETEC Bl 1) ipaH JE [

W58 % W LAMP st 48 T PCR 2k 52 if PCRP 1,
AWFFEIR B R LAMP B PCR U8k 10 fi5. H BT g 37 LAMP £
7524 B A1 EIEC ipaH JEH R B3k 1. 2X 10* CFU/mLMY
WA R IR E 1Y 4 X107 CFU/mL 5 i, 1] i 5 DNA
PRI A O . AT 5 o RS Ak KR & 3R IORR A48 DNA 1
BOE A F 051 ) 1 % 1T 5 1 Ak k00T IR, AR B 9T SE 0
HUE M LAMP B3E T IS 12 W . LAMP & 8 3% 1 FE1E 2
FRAE R DNA R B, REBl ™ A R IR AT D0 iy £ Bt R B 1 1
PR L R IR SR A R T (H T ) R R R R T
POER WL N 25 S . R b A W 58 /2 LAMP R AR & oo fim A
SYBR Green T 7%¢ 5t YAk LU 1A IR 40 W, &5 2R 887 ) I 30 ~
60 min B A AT AL PR A IR T . [ k. LAMP #4521 5
FHNT, BT Z T B A SRl . AR A LAMP 143
B SRR 70 BIATE FARAS L S5 R BOoR PR T IR AR A RN
100 % , HL i 5 A WUFE I 4, FTAE 24 b Py &5 58 L i ) 3 7 2
48~72 h,

SZ L HH F PCR FIAY 85 15 77 06 A BF 98 57 19 LAMP £
T 75 36 0 T R R AN A% 1 45 RE % e S UK i) B R B RS
ipaH L L AT )97 B 8 A ETEC A8 46 .
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