<5014 - DMREYESHE www.shengwuyixue.com Progress in Modern Biomedicine Vol.14 NO.26 SEP.2014

doi: 10.13241/j.cnki.pmb.2014.26.004

S AL A Y B R R e MR M, *

TIER LERY BEHEC B WP s’ XEgE®
(1 P A RAZES 171 ERE T Juit 33200032 B ZE X ZE S E2EBF5E 0 52 7% dk 210002,
3 P E X E AL B EBE AL I d K 210002;4 VEINE AR R IR e R ik da R 210001)

BE Br: 23— A THRNF5 B8R I 35 K (Loop-mediated Isothermal Amplification, LAMP) # & P yE R 2 35 T ALAL
F AR 77 ik, FTiR A5 Bk JE R RAZHEIR DNA #9550 4 5F K343+ LAMP 3145, i3 it LAMP 4k & W 49 Mg # 3 mk
%v)iﬂm}?i%vlﬂ% T IA-FHRY 3k T SR R A 3 M AT AR M) 45 R T AL Bkl it AR ALAS SYBR Green I 5
RBERITHEERAGT ETHMNE) 70 AFHN /F 60 By R S0 A B, SEEA S840, TR 5400 % e ik k& 3%
EEA A TARE L BAR RS R, L E ARG 2 FF #&kl‘%%?#iﬂ”?%xX@%éﬁﬂV‘ 3 K i B, AN
i A2 R F 30 min, iR kORI AT RER ZQIGREFERET —HER.SEH. GHFHTL,

KEEF: BHER B AAFFRY W N E AL

HE 4 2KE R-446;R446.11  TEAARIRAD:A XEHE:1673-6273(2014)26-5014-05

A Closed-tube Isothermal Amplification Method for Highly Sensitive and

Visualized Detection of Plasmodium Falciparum™
JIANG Zai-mao', MA Xue-ping®, YIN Zhu-jun’, LU Yar®’, CAO Xiao-mef, WU Hai-ping®*

(1 Department of pharmacyv, The 171st Hospital of PLA, Jiujiang, Jiangsu, 332000, China; 2 Militarv Medical Institute of Nanjing
Command, Nanjing,Jiangsu, 210002, China; 3 Department of Pharmacology, Jinling Hospital, School of Medicine Nanjing University,
Nanjing, Jiangsu, 210002, China; 4 Jiangsu Entry-Exit Inspection and Quarantine Bureau, Nanjing, Jiangsu, 210001, China)

ABSTRACT Objective: To develop a visualized closed-tube loop-mediated isothermal amplification (LAMP) assay with a high
sensitivity for the detection of Plasmodium falciparum. Methods: LAMP primers were desighed based on the conserved region of the
ribosomal DNA of Plasmodium falciparum. LAMP reaction conditions were optimized in light of the concentration of Mg and betaine,
as well as the reaction temperature. The read-out was carried out by using naked eyes to observe the color changes of fluorescent
intercalator SYBR Green I, which was sealed by wax at the bottom of the detection tube before LAMP reaction. Results: The sensitivity
of the proposed method is high and can test as low as 70 copies of genomic DNA of Plasmodium falciparum. The method is highly
specific, and can easily distinguish Plasmodium falciparum from common blood pathogens. This method has the following advantages: 1.
LAMP assay is an isothermal amplification,so no thermal cycler is needed; 2. The closed-tube LAMP reaction greatly decrease the risk of
cross-contamination from amplicons; 3. The assay is very fast, and only 30 minutes is needed for the whole amplification process.
Conclusions: The proposed method is a simple, highly sensitive and highly sepefic tool for rapid screening of Plasmodium falciparum.
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Table 1 Sequences of primers used for P. falciparum

Primers Primer sequences( 5'—3') Nucleotide position Length(bp)

FIP 5-AGCTGGAATTACCGCGGCTG 573-592 (Flc) 41
GGTTCCTAGAGAAACAATTGG-3' 533-553 (F2)

BIP 5S-TGTTGCAGTTAAAACGTTCGTAG 613-635 (Blc) 45
CCCAAACCAGTTTAAATGAAAC-3' 656-678 (B2)

F3 5-TGTAATTGGAATGATAGGAATTTA-3' 506-529 24

B3 5-GAAAACCTTATTTTGAACAAAGC-3' 703-725 23

LF 5'-GCACCAGACTTGCCCT-3' 554-569 16

LB S-TTGAATATTAAAGAA-3' 636-650 15
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% 2 LAMP R R7 14 L16(43 ) EXAL 25
Table 2 Orthogonal test of L16 (43) of LAMP reaction conditions

No. of the test The concn. of Mg* (mmol/L)

The concn. of betaine (mmol/L) The temp. (C)

1 10
2 6
3 10
4 4
5 8
6 10
7 4
8 6
9 8
10 8
11 6
12 8
13 4
14 6
15 4
16 8

8 62
8 60
800 60
80 62
80 60
0 65
0 60
0 67
80 67
0 62
800 62
800 67
8 67
80 65
800 65
8 65
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Fig. 1 Orthogonal optimization of LAMP reaction conditions for detecting

P. falciparum

22 LAMP AERNEEERRAENREE

o TINEAR LR R, SRR LAMP Rl A
R B 5 SR 0T A T AR o 8 5, - 1 SR B A
B B 7000,700.70 A1 7 ANHEDL /A, KE 1L uL A EH
LAMP J W 3% s s 8 62 C fEIRR N 30 min, 4R850
3 80 C 10 min Z kN, G ALk . B B LIRS JTE
HIEEERAMT T MR a5 1, i 2 iz, R, 70 45 01 &% LI
A UBTRL DNA 23 WA LAMP P29 78 HOGAT T 2 4%
L (B 2b TRZEfl 3 48, R AMT T RS a5 (K 2¢ Pz
34 )T AU LT BYA SR DNA 43 F B4 LAMP 7~

Py K B BRAE B AT T oA (&) 2b il 2 48) 76 4850
ST R IETSE(E 2¢ A M 2 4 ) o LS RHEE I A bk i i 1] 2
H b Al ¢ B NLEE SR BEATIRUE , 45 R I 2a FioR, K HH 70 A~
501 K DL 1A BUTUR. DNA 43 (9 B 48 LAMP =4 25 61 3k I
SBRARIE A (B 2a A2l 3 APKIE ), 7 N5 DU LR 14 1k
Bk DNA 43 F 1148 LAMP 7249 K B G B 28 B Yk To 45
(1€ 2a HA I 2 A~3K3E ) o R, SR A A4S LAMP 3 GERG IR 2=
70 N5 DL AUTURL DNA 43-F , FERE ST 7 FFH48 PR T 42
SRZEAG 25 5
2.3 LAMP AE#RNEMEER R A ENSRE

FE SR PR SCHE ST ) 7 125 R0 S 2 D ER ARG i, W0 3k i
RS M LI R L S SRS TR I, AR SR BT a7 Y LAMP
P E SR A, L% HBV HCV Hl HIV 4 5l Bk
DNA AT o 155 , W MR AS A TAX R R I, B 1 WL B
TN A &7 LAMP [ 3 % 0 5 = 5 45 v 62 °C 1 Y /)i
30 min, ZRJ5 INFAE] 80 'C 10 min & (- B, S RilfL . R
B ENG 6 B R S AMT T USSR, 1R 3 Fis o B EE
P2 MBARA S LAMP P24 76 HOBIT T 24t (K 3b thiZe
M 148, AERIMT R R asHO (B 3e el 148), BT
45 HBV (HCV (HIV LA 4% Rl M XT B A4 P45 LAMP 7=
Yire B YEAT T ORI R 3b A 4 48, 7R RAMT T R &7
Se(E 3¢ A 4 45 ), BTSSR o SR PRSI EE I A k2 5
ZEPLATIONE, W 3 (a) Fizs, SEMREE N AL AR A9 P
LAMP =2 Bk 2 g R 457 , HBV (HCV HIV [ A
FHBAMEXT R 14 LAMP P24 o2kt o PRI, A SCEEST (4 P4
B LAMP Kl v s, REAS DX 23 R0 5 L 14 I s S5 A4S



REYES#HE www.shengwuyixue.com Progress in Modern Biomedicine Voll14 NO.26 SEP.2014

- 5017 -

copy number (copies/tube)
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MERRITTHSER; (o) EEE R LAMP =¥ EMNT THER
Fig. 2 LAMP detection images of different copies (from 7 to 7000) of P.
falciparum plasmid DNA
(a) the electrophorogram of LAMP amplicons, (b) the LAMP amplicons
with SYBR I in wax-sealed tube irradiated by daylight, (c) the LAMP
amplicons with SYBR I in wax-sealed tube irradiated by UV light

P. falciparum HBV HCV  HIV NC

3 LAMP & #&il P. falciparum . HBV HCV #1 HIV £ R
(a) & LAMP P 3R AR MRS AL FRIKAG U ZE R ; (b ) EE 248 B LAMP
FHEBRITTHER; (o )EHE R LAMP 7 EIMT THIS R
Fig. 3 The closed-tube LAMP detection results of P. falciparum, HBV,
HCV and HIV
(a) the electrophorogram of LAMP amplicons, (b) the LAMP amplicons
(c) the LAMP
amplicons with SYBR I in wax-sealed tube irradiated by UV light

with SYBR I in wax-sealed tube irradiated by daylight,
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Fig. 4 The closed-tube LAMP visualized detection results of 16 blood

specimens
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