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10pmol/L 1.5pL Taq 1U0/pL
1pLL

55°C 2min 95°C 2min 95 20s 60°C Imin 45 !
Table 1  B. anthracis-specific genomic signatures
Fragment Length bp - Coordinate® S EB‘]/:ls; .
2 C01 342 344770 345109 0.0
€02 151 990508 990656 0.0
2.1 C03 425 4227290 4227710 0.0
117 11 €04 645 186609 185965 0.0
100% 8 999, 05 187 2472346 2472532 0.0
C06 242 3485846 3485605 0.0
*Sequence positions coordinates on the Bacillus anthracis A2012 Genome.
11 100% 6 1 The GenBank accession number is NC _ 003995.
TagMan 2
2
Table 2 Primers and probes for PCR and real-time PCR of Bacillus anthracis
Target fragment Primer and probe sequences 5’ ~ 3’ PCR product/bp Description
S CGACATGGATACGTGGTTTCAA
Col1 A ATCGTATGACAACCTTCCCACC 165 *Primers only
P CACCCGACGCCATTCCTTCAGC
S CACAACTTGATTCGTTAAGAGA
02 A TTCTAATTCTGCTCTATGCGAT 151 " Primers only with expanded sequence
P ACGCTCGCTTAATGCTTGTTTGC
S TGTCTCATTACGTCACTTCTTT
o3 A TCTTCAAATTAGCACCACCCT 174 Primers only
P CTTGCTAACCGCTCCGCCCTITG
S CGTGCTCTTAACTCGTCCCAT
05 A TTACCCAACATCATCTTCGCA 254 Primers only with expanded sequence
P TCGCTTTCATCGCATTTCTCCC
S CTTTCACCACTATCTGTTTCT
C06 A AAAGATTCAAAGAGGAGATATAA 132 Primers only
P AGCAAAACATCTGTGGGGAGAAAC
S CGTGCTCTTAACTCGTCCCAT
co4 A TTACCCAACATCATCTTCGCA 175 Primers and probe used in this research
P TCGCTTTCATCGCATTTCTCCC
S CGTGCTCTTAACTCGTCCCAT
PagA A TTACCCAACATCATCTTCGCA 204 Primers and probe used in this research
P TCGCTTTCATCGCATTTCTCCC
S TTACATGGTCTTCCCAGATAATGC
CapB A ACATACCACGGAATGCTGTTTC 89 Primers and probe used in this research
P ATCCCAAGAGCCTCTGCTACCGCT

“Primers and probe are designed according to the genomic signatures sequence. Only primers are verified via this research. “Primers and probe are designed

according to an expanded sequence based on the original genomic signatures sequence. Only primers are verified via this research. “Primers and probe are designed
according to the genomic signatures sequence and used in this research. S Sense primer. A Antisense primer. P 5'FAM and 3’ TAMARA modified TaqgMan

probe.
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Fig.1 PCR and duplex PCR analysis on fragment C04 pagA and capB
genes of Bacillus anthracis .1 ~ 3.Duplex PCR amplification of fragment
C04  capB with genomic DNA extracted by method A method B and
method C 4 ~ 6.PCR amplification of fragment C0O4 pagA capB 7
~12.PCR amplification of Bacillus anthracis closely related species M.
DIL2000 marker.
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Fig.2  Sensitivity of real-time TagMan PCR for detection of fragment C04 and pagA and capB genes. Serial dilutions of standard plasmids ranging

from 10° copys per microlite to 10 copys per microlite were run in CO4-specific A

The curves represent fluorescence changes over cycles. The standard curves for the three PCR assays are shown in D .
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Fig.3 Real-time PCR on Bacillus anthracis and related species. All of

the none-anthracis strains show negative signal while Bacillus anthracis

and Bacillus anthracis vaccine strains give strong positive signal .
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Screening and real-time quantitative detection for genomic signatures
of Bacillus anthracis
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! Department of Microbiology Key Laboratory for Medical Microbiology —Second Military Medical University ~Shanghai 200433 China
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Abstract A total amount of 117 candidate chromosomal sequences were screened for the genomic signatures of Bacillus
anthracts by a 2-step approach. Out of them 19 genomic signatures sequences were selected among which 6 genomic
signatures were competent as the target sequence of TagMan real-time PCR method. With the most significant alignment
and specificity fragment C04 together with pagA gene and capB gene from virulence plasmids pX01 and pX02 was
selected to establish a TagMan real-time PCR assay. For each target sequence as little as 10 to 100 copies per reaction
could be detected. Twelve bacterial species including 7 from Bacillus cereus group which were closely related to Bacillus
anthracis were used to test the specificity of this assay. Data revealed that the assay gained a 100% specificity. Further
performance of the assay was assessed with 10 simulative contaminated environmental samples and 20 negative control
environmental samples all of the Bacillus anthracis contaminated samples gave strong positive signals while the control
samples were negative. This specific and sensitive real-time PCR assay could be used in rapid confirmation or exclusion
of potential bio-attacks and the diagnosis of anthrax.
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