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ABSTRACT

Bacillus anthracis, Vibrio cholerae, Variola virus and Shigella dysenteriae are classified as category A and B
biological weapons. In this study suggest that 4 genes of Bacillus anthracis, 2 genes of Vibrio cholerae, 1 gene of
Variola virus and 1 gene of Shigella dysenteriae were detective 50~500 fg of target DNA per reaction using
real-time PCR based assay. Also analytical specificity did not show any cross-reactivity with other related bacteria.

Reliable and one reaction could be effective early diagnostic and treatment for detection of unknown samples.
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Table 1. NIAID emerging infectious diseases/pathgens

Category A Category B Category C
* Nipah and Hendra
viruses
* Burkholderia .
. * Hantaviruses
pseudomallei .
. . .. |* Tickborne
* Bacillus * Coxiella burnetii .
. . hemorrhagic fever
anthracis * Brucella species .
viruses

* Botulinum toxin |* Burkholderia mallei
* Yersinia pestis |* Chlamydia psittaci
* Variola major |* Ricin toxin

(small pox) and | Epsilon toxin

* Tickborne encephalitis
complex flaviviruses

* Yellow fever virus

* Tuberculosis

other related  |* Staphylococcus .
0X Viruses enterotoxin B * Influenza virus
X V X . .
P . . . * Other Rickettsias
* Francisella * Rickettsia L
. .. * Rabies virus
tularensis prowazekii .
. * Prions
* Viral * Food- and . .
. * Chikungunya virus
hemorrhagic waterborne g
* Coccidioides spp.
fever pathogens

* Highly pathogenic
human coronaviruses

* drug-resistant
pathogen

* Mosquito-borne
encephalitis viruses
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Table 2. Information of target genes

Target Gene Accession No. | Reference
Protective
* KP213104.1 1
antigen(PA) 310 8
Bacillus | Lethal factor
« JQ798176.1 11
anthracis (LF) Q (1]
pX02 CP010854.1 [12]
Ba813 EF038346.1 [13]
Vibrio ctxB KP165409.1 [14]
Cholerae o1 KC152957.1 [15]
Variola HA AF375143.1 [4]
virus
higell
Shigella HP CP006736.1 [16]
dysenteriae
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Table 3. Protocol for real time PCR

Target Temperature Time Cycle

Pre-Denaturation 95 C 5 min

Denaturation 95 C 15 sec

Anneling &

; 55 C 30 sec 45
Extension
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Table 5. Specificity of validation system

Ao} A9e SRS S8 EF el Sk w4
o] x]Alsk o) &3k kol = W Q]x ma}
o] A&tk HLL E ] 5<¥94 DNA Assay result
ol thE mAIEE9 DNA7ZF 34 Aoi9lr] ujE Species Source? - -
of M AEel FFL = 4 Ak o] i A Target’] IPC
AHE BESFT FAE SH4S wEY] $5te] TR Bacillus cereus 21366 - +
T & ol Okol| A 2 === "1l 3303
SPII Bol= EdalM DNAS T3 8l Estshalrh Citrobacter freundii 6750 - +
Table 4. Detected concentration of plasmid for each Enterobacter aerogenes 13048 - +
genes Enterobacter cloacae 11439 - +
i = T (copies/reaction) Enterococcus faecalis 29212 - +
BRAX | Target Tol ol sl el o
1071 10%110%| 107|107 10°| 10 Enterococcus feacium 8043 - +
PA + R e Escherichia coli 25922 - +
S8 LF A I O e ) A Escherichia coli 35218 - +
X02 | + |+ |+ |+ |+ |+ ]| -
P Klebsiella oxytoca 8724 - +
Ba813 | + | + | + | + | + | + | -
Klebsiella pnemoniae 13883 - +
CtxB S S S T S S I S
Zd} Listeria monocytogens 15313 - +
0O1 + |+ |+
A= HA e T s s Morganella morganii 25830 - +
o]d Hp e e+ 41 Proteus mirabilis 25933 - +
7 - +
* + . Positive, - : Negative Proteus vulgaris 13315
Pseudomonas aeruginosa 27853 - +
weter el Egulof /S el e ie copy Serratia marcescens 27112 - +
NS AgAAT copyRSlE fAAE S el
e w9 A2 044 994 179 51 Q) Shigella flexneri 12022 - +
A 7] wizoll lcopy = 1HLAE Ynse). @A Shigella sonnei 9290 - +
o {FHAR 450 3 PA: 20 ies/;f, LF: 20
°l .W bz EHOH COPIESTAL, ) Staphylococcus aureus 25923 - +
copies//l, pX02: 20 copies//f, Ba813: 20 copies/ul7}
2, et §AAF 2380 ] otxB: 20 copies/xd, Yersinia enterocolitica 23715 - +

O1: 20 copies/ul7}A], ©]& 2] HP: 20 copies/ul7}A,
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Fig. 1. Specificity test result of validation system
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Fig. 2. Sensitivity of validation system

Table 6. Sensitivity test result of validation system

B2l x| Target Bl
PA 100 fg/ul
LF 100 fg/ub
ehA] Y
pX02 100 fg/ub
Ba813 100 fg/ul
CtxB 100 fg/ul
22t
01 100 fg/ul
AAF HA 10 fo/ul
o] 4 HP 10 fg/ud
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