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Experimental Research on Brucella Bacteria Detection by Fluorescent
Quantitative PCR with Composite Probe*
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ABSTRACT Objective: To establish a composite probe fluorescent quantitative PCR assay for Brucella detection. Methods:
BSCP31 gene nucleotide sequences specific for 31KDa surface protein of Brucella was used for the PCR primers design. According to
the specificity, sensitivity and reproducibility of primers, a composite probe fluorescent quantitative PCR assay for Brucella detection was
established for screening and diagnosis of Brucella disease. Results: The specificity of composite probe fluorescent quantitative PCR as-
say was 100%. The assay can detect the minimum 10 copies of plasmid DNA molecules. Accurate quantization can be achieved with
template samples detected within 1 X 10'-1 x 10° copies. The minimum bacteria concentration can be detected by the assay reaching 1
x 10°CFU / ml. The assay has good precision. The positive controls and negative control materials measured three times at different
times or at the same time repeat the experiment five times, from which the CV values were calculated less than 5%. Conclusion: This
study established the composite prober fluorescent quantitative PCR assay for Brucella detection, which can rapidly detect Brucella bac-
teria and has important meaning on screening and diagnosis of brucellosis.
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Table 1 Information of specific positive strain

K45 Strain number “e & Concentration m KI5 Source
Bk Strai b R C ion (CFU/mL) Ui S
“ERhAR € [ Brucella melitensis 25840 1x10° ATCC*
i £ S 14 Brucella abortus 2308 L X 10° rj ] R 2 244 W 24T China Institute of
= rucella abortus d

Veterinary Drugs Control
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Table 2 Test result of specific positive strain

#Fk 4 B Strain name Fo i 45 B Test result

#I AR 4 B Strain name Fo 45 5. Test result

A B
Brucella melitensis 25840

254

AT G
Brucella abortus 2308

19.6
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Table 3 The sensitivity of the method on bacteria detection
FEARE Sample concentration (CFU/mD Ct {fi Cut off value
1% 10° 25.473
1% 10° 29.429
1% 10* 31.630
1x 10° 34.530
1% 10? 38.279
1% 10! 0.000
A A RTINS TR
Table 4 The repeatability of the method on quality control materials detection
" N o 3]
Ctf 1 Ct i 2 Ctfi 4 Ct{H-FI4ME LA Cv%
Ct{ 3 Cut Ct{fi 5 Cut Cv%
FEA Cutofft value Cutoff value Cutoff value Average cut SD Intra- )
off value 3 offt value 5 inter-
1 2 off value assay Cv%
assay Cv%
S FH A 21.9 21.1 21.9 21.4 21.2 21.5 0.38 1.8 1.7
=}
i Strong 218 213 220 218 21.1 216 0.38 1.8
positive
control 21.5 21.6 22.1 22.2 21.7 21.8 0.31 1.4
I i FF4E T 33.1 329 333 335 33.9 333 0.38 1.1 1.3
e L (i
Bl Critical 45 334 33.0 332 3324 332 0.55 16
Positive
control 33.8 33.0 33.7 335 33.1 324 0.36 1.1
3 g4 i
Negative 0 0 0 0 0 0 0 0 0
control
25 Ko ImkE DNA ) 2R 80 it
Table 5 The sensitivity of the method on plasmid DNA detection 40_00 cins g pomems
PEA 15 DU Sample co , oo [ SEEES
) P Py Ct {f Cut off value H :: zz e
quantity T o e
20.00
1% 10° 21.482 g 18:00
10.00
1% 10° 24.781 200
0.00
0. 00 1.00 2.00 3. 00 400 5. 0O 6. 0O 7.00
1x 10* 27.698 loz starting quantity copy number
1x 10° 30.838 . N \
P 1 9% 9658 B PCR Adfi 25
Ix 107 33.250 Fig 1 Calibration curve of fluorescent quantitative PCR
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Table 6 Test results of contaminated blood simulated samples
PEFh 41 % ¥ Concentration of inoculated
bacteria Ct {H Cut off value
CFU/ml
2l 4 Pure strains 1fiL.3% Blood

1x 106 223 23.5

1% 105 26.4 28.7

1x 104 30.5 31.2

1x 103 343 34.9

1x 102 37.2 ND

1x 101 ND ND
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F5 D AR G 615, 45 3 Won B4 Fl Bl sl
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PG, LX) 6 ANl 22 BRA S IR 18 A Fl 28 R AAL
P [RS8 B, S5 AT 65 F B R 0 5L A5 4 2k (35 miim, 63°C)
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AR, FIRTZE PCR AR A —LE m BRI, v KA &
RCFIAR A 2 2% VAR S 38 AN 5 X 43 55, (H T A A BR L SE I %
J6aE & PCR A, W] LA S iR BB AR AHH TR B 0 A1
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