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Sensitivity, Specificity and Stability of the Tag-primer
Nested/multiplex PCR for Malaria Diagnosis
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[Abstract]  Objective  To improve the sensitivity, specificity and stability of the Tag-primer nested/multiplex PCR
for malaria diagnosis. ~ Methods  Filter paper blood samples were collected from 30 non-malaria fever patients and 20
infectious disease patients (common cold, influenza, typhoid, hepatitis, etc.). Four ml blood each taken from one falci-
parum malaria patient and one vivax malaria patient was serially diluted. Healthy blood sample was used as negative control.
Improved direct heating method was used to prepare DNA template. The cytochrome oxidase gene (coxl) located in mi-
tochondrion was selected as target gene. Relevant web resources and software (PUBMED, NCBI-BLAST, Mfold server and
Primer Premier 5.0) were employed to design and optimize Tag-primer nested/multiplex PCR (UT-PCR) which was used
to test all blood samples. Results A 611 bp band and a 255 bp band were seen in serially diluted infected blood
samples (1000, 100, 10 and 1 parasite/wl) from P.f and P.v patient tested by UT-PCR. The detection limit of either
P.falciparum or Pwivax reached 1 parasite/pl, and the tested blood samples of non-malaria fever patients, patients with
other infectious diseases and healthy persons were all negative. Consistent results of each sample in more than 3
duplicated tests were obtained. Conclusion  The optimized Tag-primer nested/multiplex PCR shows high sensitivity,
specificity and stability in malaria diagnosis.

[Key words] Plasmodium falciparum; Plasmodium vivax; Nested/multiplex PCR; Tag primer; Malaria

diagnosis

Supported by Guangxi Science and Technology Development Project (No. 0632007-3B)

*  Corresponding author, E-mail: tyhuang@163.com

EEWA: J IR SEATF LI E (No. 0632007-3B)
YEEBAL: 1 7 VEHE VA X BRI dl G, BT 5300215 2 SEMABORIEE b, S 550004
*  AfEIEH, E-mail; tyhuang@163.com



- 214 - [ B A 2R 5 A U 2R 2007 4E 6 A58 25555 3 Chin J Parasitol Parasit Dis June 2007, Vol. 25, No.3

PCRIZWIH AR T TIEBH B2 b 585 1R 55 1
V240K, A HH AR D R ILE S AR X B3] 11 6 )
BWEAEN RSN EE S EIRES, SERHER/E
K (L H)PCR B LA E 7 PCRY ) J5 & P H% &
R S AR S ek, H TR [ e SE R oR A
HAEZL PCR BUBME MR s, (HEEL IR
=, WATVE TR D RS e 2= AR I, HET
DRI 2R A, NIERIERR PG . DFFE R IR
MR, AOENRP T, e A e =
A2 PR IO B R et R R TR
(AT EE M) B PCRIEE RN &, 1EE%
TEFT SCH A AR5 | 9)-2:0/ 2 1 PCR C LB
b, THBRT IR, R TR I IR
RN (AR R SRE MR BRI, R
DE R AR, ) AR R 9 1S A5 Al g A g
Fasg , ASHFFE 8IS Mg AR MR AR AR DNA il £ 7k
R SRR L €2 28 AU PR T (R (cond ) Ry L35 PR 1Y)
BT e, R T AR S YRR F R S0 R S
DL R e, A PCRJESIZ IR &t B 4
PR ARLRIIE

¥ EFE

1 FERRBERMFAREREFER

2005-2006 4E7E)PUR T . EAK, eMETE,
FHE B4 PR AR AR AR I & $Us LA 30 173
R FoAAR e g A JEACIIAE 20 6y, TIR%HRA T
4 CokF#H

PERE A 12 0 (8] B SR L (Poy) 5 08 M TR
(Pf) BHPERRE S L], AHhIBGE KN 4 ml AR
LRV 2R (EDTA) B BE A (7 mg/4 ml),  [R] A ]
VR IN F Ge eader , 3 3k JRE i/ 40 5 0
T S HOgh; o3 R A e A iR 10 % & 5
B AE 1l 1000, 100, 10 F1 1 4~HUAg Py 5
Pf RA0E AN, PSRN & R HAR 6 mm
(BRZAE 4w 20m) mugglnet, ARKT 2%
T 1 ml /NE, 4 CUKFIRAES

2 JEZRMFE DNA B HI &%

2.1 1 pl dE4k At DNA H1 &7 % BYHL 6 mm HZ
PEACHIALR A 14(29 Tmm? & 1wl 220M0), HA 02 ml
PCR W, A 1xPCR & pH 7.6~7.9 100 pl,
IR 10 min, 18 000xg BS.0> 2 min, W% i,
LB UEACHIAE IS DLTE, PRI IxPCR P 5 pl,
95 CHNA 5 min, ELHEMAFIRI AT #E4T PCR 374
S

2.2 4 pl B4k mRAE DNA H& B 6 mm HARJELCINL
FEL R (298 4 pl &) A 0.5 ml HERYAE, A 1x
PCR ZEmifial, pH 76~79 £i7K 400 w], IR 10 min,
18 000xg #5.0> 2 min, % L&, (U EAUEACHAS KUTE,
FHIMA IXPCR 20 pl, 95 CHN#A 5 min, 18 000xg 5L
1 min, W F35/EN PCR §7 8K, 4 COKAR 117
#H

2.3 #1%& DNA B4R S HESCHR [12,13] A Chelex-
100 & 5845314l DNA Fi4 ,

3 5%t
DAZRRLAAR 4 €5 2% S AL B S TR (cond ) I HBIE A,

ZMOCER[ 11, 121k 5|1 -E/ 2 & PCR ik i

G SR IR (PUBMED, NCBI-BLAST, Primer

Premier 5.0), BWIT#r%&519 1 1~, £ PCR SMUl(P.v,

PLAIOHEH 1 XF, WM Py 5 P.fEER IR (L 50

B bR 5150 51904 1 %55 SRIGTERRZE 5 19

UM 50 578U NG S P o H 5 374 b

AR RIS, T Mfold 48R 55 #% (www.bioin-

fo.rpi.edu/applications/) Tl 5 | #) /& J& B ¥4 1. (65 C~

70 °C), GG MBI 5An T .

Um-1882 5'-CCCTTCTCGCCATTTGA-3'

Um-2817 5'-CGAACCTTCTTACCGTTAT-3’

T-zk2-3.6 5'-TAGATAGTCGTCGCCGGTCGTCTATCTA-3'

Fmt-1995 5’ -AGTCTGGTCGTCGCCGGTCGTCTATCTAAGAACT-
CTATAAATAACCAGACT-3’

Fmt-2605 5'-GATAGATAACATCGTCGCCGGTCGTCTATCTAAC-
TTCTGGTATGTTATCTATC-3’

Vmt-2361 5’ - ACGTGCATCGTCGCCGGTCGTCTATCTACATGCT-
GTCATACATGATGCACGT-3"

Vmt-2615 5'-TCCTGATACTCGTCGCCGGTCGTCTATCTATTTTC-

ATCATTAGTATCAGGA-3’

4 MRUBIRZES|Y-EX/ZE PCR (UT-PCR)

UT-PCR #&F525514)-£/Z 5 PCR WA 2 4
AR 2 B SCHR[ 11, 12], (ERFIZE AN S 5 (L
JE/BFTR]) WAR S B 5 | i 24k, @B B PCR R
Fae SO e e . ITA R B 3 D)

IR A FEFRUE IXPCR 2 ARS8 H (10 mmol/L Tris-
HCI pH 80, 50 mmolL. KCI, 1.5 mmol/L. MgCl,, 0.05%
NP-40 (CHERFER OIS CHM R O —BEfk s &
Y1), 0.05% Tween-20 Fil 4 ANTP (4 Ff i S8 4% W%
=R 45 200 wmol/L) , 514 Um-1882(60 nmol/L)
1 Um-2817(40 nmol/L) ,

R B, 7EFRUE IXPCR R RS H, SRS
¥ Fmt-1995 Fl Fmt-2605 (4% 14 nmol/L), Vmt-23617F



rp [ A7 A e 5 25 AR U 2R 2007 4E 6 H AR 25 558 3 1

Chin J Parasitol Parasit Dis June 2007, Vol. 25, No.3 - 215 -
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