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Rapid and quantitative identification of Francisella tularensis
with TagMan probe by real-time QF-PCR
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NIU Hong-ling.ZHAQO Wei.,ZHANG Qi-wei, WAN Cheng-song
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ABSTRACT : In order to develop a real-time quantitative fluorescent polymerase chain reaction (QF-PCR) method for rapid
and quantitative identification of Francisella tularensis (F. tularensis) by using TaqgMan probe. the F. tularensis outer mem-
brane protein FopA gene fopA was synthesized and cloned into vector as the positive standards. The primers and TagMan
probe were designed by Primer 5. 0. Results showed that TagMan QF-PCR method targeting gene fopA was established,
which produced a good standard curve. Linears ranged from 10" 10 107 copies per microliter. The minimum detection limit was
30. 6 copies of recombinant plasmids, which was more sensitive than conventional PCR. F. tularensis could be specifically de-
tected from other similar microbes. Repeatability tests showed that the coefficient of variation of 5 parallel tests in same concen-
tration (3. 06X 10° DNA copies) was 0. 88% and the standard deviation was 0. 201. In conclusion. the QF-PCR with TaqMan
probe is sensitive. specific and repeatable. and could be used in safe. rapid. real-time and quantitative identification of F. tula-
rensis. With the synthesis of template DNA, we could rapidly develop detection methods for biological agents and dangerous
bacteria,
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(F. tularensis subsp. tularensis) F & prEILE
Hi X, 2dE XA (F. tularensis subsp. holarctica)
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Man #5519 5" S bR ic 2¢ Y6 36 H FAM, 3" bR i ¥ K
M BHQOIME 1 fr/R) . 514 f1 TagMan 4+ i
HETAEY TR ARAR AN,

F1 THBABRBTEIMEES fopA EE LAIS|I ¥ TagMan R £t FF 71
Tab. 1 Sequences of primers and TagMan probe for gene fopA

Name Sequence 5'-3' Position
The Forward Primer(Py) 5'-TGGTT TAGGTGAAGG TGTTGTAAAC—3' 366—390
The Reverse Primer(Py) 5'-GTGC TTGGGATGTT GGTGGT—3' 467 —486

TagMan Probe

5'-GCAGGTG GTGCTGGTTG GGCAAAT—3'

124 —447
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Fig. 1  Identification of fopA gene amplification clips
M: 100bp DNA Ladder marker; 1: PCR amplifica

tion product (121bp); 2: NTC
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Fig. 2 Amplification curve of standard plasmids by QF-PCR
A: QF-PCR dynamic curve of recombinant plasmids;
B: Standard curve of plasmids
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Fig.3 Detection limit of F. tularensis by QF-PCR and con-
ventional PCR
A: QF-PCR result: B: Conventional PCR result; M.
100bp DNA Ladder marker; 1
3.06X10"-3.06X10%; 8: NTC
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tularensis by QF-PCR
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Fig. 4 Specificity of F.
1: DH5a
2: DH5a mix";
a: Mixed bacteria of DH5a refers to the cultured
DH5a. Typhoid bacillus .

Bacillus anthracis s and E. coli.

Sta phylococcus aureus .
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Fig. § Spcclllcll)‘ of F. tularensis by PCR
M. 50bp DNA Ladder marker;
:DH5a (121bp); 2: DH5a mix"; 3: Sta phylococcus
Bacillus an
7 : H7 883;7:NTC
a: The mixed bacteria of DH5a refer to the cultured
DHb5a.

aureus ;4 /_\'/ﬂ/mu/ bacillus (H901);5.;
thracis ;6 : EHEC O]
Sta phylococcus aureus. Typhoid bacillus .

Bacillus anthracis « and E. coli.

®2 LTHBAANE QF-PCRIFREIRER
Tab. 2 Specificity of F. tularensis by QF-PCR

(]

Samples Ct (dRn) PCR
DHb5a 23. 86
DH5a mix 27.73 }-
Sta phylococcus aureus No Ct —
I'yphoid bacillus (H901) No Ct
Bacillus anthracis No Ct =
EHEC 0157:H7 883 No Ct
NTC No Ct =

H 5=
a. DHSa {R & W )& 8 &

b= 37 1 B 94 407 1 1 Al 119 DHSa
P 0 (R R A R AL 00 JE U T TR L RO A AT T B K M
i R O3 5 T 0 0 A LA

a. The mixed bacteria of DHb5a refer to the cultured

DH5a. Typhoid bacillus + Bacillus

anthracis « and E. coli

Sta phylococcus aureus

(A 3 A7) L C (HF 380 e a1 1 Cofa AR
SR IR N Cofi. 28R BR ArfEEN

SRECH 0.8800 K W ARG A N7 1
315 1) I’Ll' Hr i QF-PCR K 77 32 d B0 PR B af . vl %+
715 BT VY 307 O R i A T RS L nT S RS

0. 201,74

KR S

b4 Jf3 B9 7 30 R L { 7 G et L o S 3t
DA 4. 6/ CDC ¥ H T8 A S B4, B4
U A Ny 2 Yk 'M A% Al H g 7 9 1) PG
TP AR K 2 1 B AR Aoy 21 94 i A T 85 3R e



606 hoE N

2012,28(6)

ELISA 2545 775 ARFERTFE M o B 1 Al o2 36 =5 ik e
D
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