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Detection of Toxoplasma gondii DNA by Loop-Mediated
Isothermal Amplification

YANG Qiu-lin", ZHANG Ru-sheng, WU He-ping, ZHANG Yu-kuai, WANG Ke-geng
(Department of Parasitology, Medical College, Nanhua University, Hengyang 421001, China)

[Abstract]  Objective  To detect Toxoplasma gondii DNA by loop-mediated isothermal amplification (LAMP).
Methods DNA was extracted by phenol-chloroform extraction from 7. gondii tachyzoites. Four primers which recognized 6
distinct regions on the Bl gene of T. gondii were designed and used for LAMP assay. To evaluate the specificity of the
method, Plasmodium vivax, P. falciparum, Pneumocystis carinii, Schistosoma japonicum, and mouse leucocytes were
used as controls. The parasite extract (7. gondii) was 10-fold serially diluted for evaluating the sensitivity of LAMP, and
was amplified by LAMP. Results  After

LAMP reaction, positive amplification was observed with 7. gondii, but no positive signal was toted for the negative controls

LAMP results were read with naked eye and analyzed by electrophoresis.

in the study. The sensitivity of LAMP assay reached up to 2-3 T. gondii tachyzoites/ml per reaction.

Conclusion LAMP

assay shows proper specificity and sensitivity for the detection of T. gondii.
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ARZEAAE, (8] F SR AR S PR A
il ORI ST SRS, R CRif el VLR
B 2B A B R A 2

12 Z3XA  Bst DNA REMS Tai 1 REIEND)
F) F 9L Biolabs AF], —H MR (Betaine) W4 H
it Fluka A%, BREREEW F 215 Sigma /A7), SYBR
JubHi F 35 Invitrogen 2AH], DNA ARaEia HALRER
MRAEARHARRAT], IR =W (ANTP) g F LT
SHEAYHEARERFTAEAF, T #HAMAE(pUCTH-T) X
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2.1 B DNA 8941& (2~3)x10* S IE L HiE &
T 150 pl 27 2% i [10 mmol/L =33 FFY 35 48 I Y
JrEERRER (Tris-HCI) pH80, 100mmol/l. NaCl, 20 mmol/L
ZHIABEEL(DTT) . 0.1 mg/ml & (AR K] H, 56 CIH
16 1h, INAZERTR 29+ B LR ER AN (SDS), 56 °C
ML 1 h, B-@0524meE DNA 2, [R]kdR B el |
R G H U NEF 0 DNA 8] HE S |
JEJR AL DNA (FEBEE TR [ 2 T3 T .

22 LAMP ¥ 3 R &  F|H PrimerExplorer V3 {4
VA S IEH B1 3K (GenBank #5355 AF179871)
AR5 14, BIF3: 5-ACCAGCAGCAGAGGAGTG3'All
B3:5'-CCATCAGACGAATCAACGGA-3', FIP; 5'-CCTC-
CTCTTCGCGAAACCTCAAAGATGCCTAGAGGAGACA-
CA-3'F1 BIP. 5-AACAAGAGACGTGCCGCATGTACT-
GTGCCATTTTCTGAGCA-3', HiH | FIP U $EF1c-F2,
FIH Fle 5 F1 BANH SRR AT IEMY 1S BIP
#5 Ble-B2, FIH] Ble 5 Bl H AN A SR IAT R 3-
# (K1), F3 M1 B3 7E Bst DNA RABER T Al 4
HEHR Fle-F2 5154 MW IE M #E &% Ble-B2 514 K
FIR I, 519 NS 38 A M AR A FRA 7 A R,
SARIASIE R (Bl BYERR | CEME R A R Gl
T W R /N B 40 0 DNA SR AR A, dE AT
LAMP JZ ) . KN AR ZE A . FIP Fl BIP 4351 4 1.6
wmol/L., F3 F1 B3 4 % A 0.2 wmol/L., dNTPs 14
mmol/L, = H & Z NHE (betaine)1.0 mol/L., MgSO, 7.0
mmol/L, 10xBst DNA A ML ik 2.5 pl, Bst DNA
BA4ME 8 U, DNA il 1 wl, IXZEKZE 25 pl, 1B
%], 65 CJ 60 min, 80 °C 2 min ZX kS, BEIN
A 1000x SYBR Green I Juk} 1~2 pl Yot 2K
PR, AEEBATE, A 1.2 wl Y4 2%
BRI FELK .

a2l

s—rHEH
s~ HEH——— o He Ho - s

1 LAMP 5|4t /R
Fig.1 The principle of LAMP primer design

2.3 LAMP #4&0 3 & e9# gt B 5 s M

(2~3) x10° Nml & (2~3) x10" /ml #4710
FERRE, R A3 L EL DNA #E4T LAMP [,

2R ¢RIl N

2.4 PR R BEEE NS T LAMP Z 4 ROWIKR
H: 8wl LAMP =4, 5l B FK, 1l 10xTa I
BRI N DB M, 1l Tai 1 B, 65 CHHAL 16 h,
B 8 wl ¥ 872 2% AR RS FRLIK .

2.5 LAMP &4 8 DNA 53 547 M5 IE H LAMP
PRV LUK YR — 4529 200 bp B9 4%, A
DNA JiZ I & [l DNA J5 HET TA TEpER | Fi
AR RS DA T AW ARA BRAF 4T DNA
E ik iie

% R

1 LAMP 3 B F=# R4

LAMP ¥ 34 J5 el = 0% BRI 45 Sy 2
o, UM, A BRI A R, MR
(F2), SIEH LAMP F=¥ 2 f ik 5 LAMP 4R
BRR AT, AT B YR 1 55 (1 3), Bom
I EA R

1. SIBHGEFE T, 2. BRI, 3. JBMEk, 4.
TH, 5. AARM%R, 6. NREAME, 7. FAXM,
1. T. gondii tachyzoites, 2. Plasmodium vivax, 3. P. fdciparum, 4.

ke Fiti

Pneumocystis carinit, 5: Schistosoma japonicum, 6: Mouse leucocyte,
7. Blank control.
2 LAMP ¥ 8% R
Fig.2 The LAMP amplification results

bp M 1 2 3 4 5 6

1500
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M: DNA #rii#y, 1. SIBREGET, 2. WHIERSR, 3. BHE
EE, 4. FEEHW@?E, 5. EIZFJI[L”X(E, [ /J\ﬂﬁéﬁﬂ@o
M: DNA marker, 1. T. gondii tachyzoites, 2. Plasmodium vivax ,
3. Pfalciparum, 4. Pneumocystis carinii, 5: Schistosoma japonicum
6: Mouse leucocyte.
B3 LAMP ¥ i8S R AMSRE
Fig.3 The specificity of LAMP-amplified 7. gondii DNA
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We R 2—~3 ~/ml (K 4),
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L
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M: DNA#R&E#), 1~8:
WG
M: DNA marker, 1-8:(2-3)x10° — (2-3) x10" T. gondii tachyzoites/ml.
4 LAMP &S B F sk 1E
Fig4 Agarose gel illustrating the sensitivity of the LAMP assay

(2~3) x10°/M/ml~ (2~3) x10/ml S

3 EBVIEE LAMP =)

S A LAMP PRI 2 Tai 1 RS P 40 il il 1) 45
B KN 512458 170 bp Fi1 80 bp FI 4~ DNA F Bk,
ZE R SRR N—2 (- 5), UEW LAMP P24 1E 5,

pp M 12

600
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M: DNAFREY, 1. SIEH LAMP F=#)% Tai [ BT (170 bp Fl 80
bp), 2. KEFYIMSIEHE LAMP 74,
M: DNA marker, 1: LAMP products after digestion with Tai I (170 bp
and 80bp), 2. LAMP products without digestion with Tai I .
5 LAMP 7F=#EgiE
Fig.5 LAMP amplified product digested by restriction enzyme

4 LAMP 7% DNA F 5547

W25 20, LAMP 938 7=4) ¢ 51 A . AACA-
AGAGACGTGCCGCATGTACTGTGCCATTTTCTGAGCA
TCCCTTCCGATGGCTTAGCGACATGCGGCACGTCTCT
AGTTATTCTTCTGTATATAATATGTTCCTCCTCTTCGC
GAAACCTCAATAGATTTGTTCATAACACGCTGTGTCT
CCTCTAGGCATCTTTGAGGTTTCGCGAAGAGGAGG,
5P TR P2 )F 51 (57 -B1CB2-B1-F1C-F2CF1-3")
—, R LAMP S48 1 H A5

it #

NG 5B R 2RI bRy, R dufk
B b, Iz BURARBUN i 57 kK 45 5 s
2o WHUAZF AT RINEAE, W 2R, shik

FRETITEAS, W TR H R kA Gkt
SIEHPTIAR, 1i DNA KA SZ HUAR S % 1 B 52,
PCR AR B AR AT UTE—E FREE LR MR R I ey
FIER—LR I, HFEE PCR X, LAMP H AR
PCR HATLAFARAAES, OFeFHM, 2 X514 x )y
G 6 M F S X AR, PRAIE T LAMP 454 1 5
BRI, QP AL, LAMP 78 1 h N DEAHE T 51
PHEZE 10~1 0" 15, AAEREFS) Bk DR AR
19, G EEAE FOR Y S _Es> 13~125 B
S AR K FE RV AT S @2 RS i, 7E
RS N, AN ANTP A7 H B SR AR 2 1 5
PRI M 456, 7oA K iR = ) —— i
BEDUVE, PHREIA] EHEE R

LAMP 5|9 11 1% Ji 32 1 BRCH 5 R — e 24 200
bp BIPRSFIFS, Wit 2 X519 (485149 F3, B3 FIN
519 FIP, BIP), FIFHWNEG I A 2 A KL oh5 | i &
e (Bl ST ey A I INE/ S I /b e iR P S
WIB KR 2 55~65 °C, F2 5 B2 Z[a]#HEE 120~
180 bp, F2 5 F3 K B2 5 B3 Z[AJAH#E 0~20 bp, F2
5 F1 X B2 5 Bl Z[6JHHE 40~60 bp, #6514 9%
GEAIE N, ARTFFEER XS S8 B BRI BT T B XS
LAMP 51#3E47 5 31 DNA A5 LAMP §" 1 | 4551 i
/N, LA B DRI E SR 8 R R A 2] 2~3 B fA/ml 5
TE M, ARSZER B (il FH B9 X 5 1 ) RE RS9 AL A
AERHEREER | CEMERR | R SR, AR
I AN A G DNA KA OV, HAT 3ty
BRI EE LW LAMP K1 5 78 B DNA,
HEAYR  BURFERESEOA, AT — s
5 I HUBGR B 57
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