Using a gPCR Technique to Monitor Germination of Bacillus anthracis Spores in Soil
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samples showed no interference on the efficiency of Soil
DNA extraction kit.
4.1n the time course experiment, DNA electrophoresis
showed DNA was extracted in the samples of Day 2-8,
- but it is yet to determine whether the DNA is from
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worldwide and remain in a dormant, non-reproductive stage
for decades to centuries in the soil. However, the
introduction of specific nutrient stimuli (germinants) may
cause endospores to germinate into vegetative cells%®. It is
known that Bacillus anthracis efficiently germinates inside a
living host, but it is possible that nutrients in the soil may
cause germination to occur outside of a living mammalian
host.
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Future Directions

1. The gPCR for Sterne pa gene will be performed to
quantify viable DNA from germinating cells in the soil
samples.

2. The time course experiment will be repeated to verify

The goal of this study is to determine whether B.
anthracis spores can germinate in soil environments.
The Sterne vaccine strain of B. anthracis that is
attenuated for virulence was utilized, and the PCR
amplification target is the protective antigen (pa) gene
that resides on the pXO1 virulence plasmid3.

1 X 106 B. anthracis Sterne spores was applied to 0.5 gm
sterile soil for each sample and DNA in the soil was
extracted using the FastDNA Spin Kit for Soil.

Propidium monoazide (PMA) treatment was applied to
eliminate DNA from dead cells or residual DNA in the
soil from the real-time PCR results®.

Quantitative polymerase chain reaction (qPCR)” will be
utilized to quantify DNA from viable B. anthracis cells in
soil2.
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Figure 1. DNA extractions from B. anthracis vegetative cells applied soil
samples treated with PMA. in various concentrations by FastDNA Spin kit
for Soil. The vegetative cell inoculated soils were prepared and divided into
two groups, (A) no heat treatment and (B) samples were treated at 65°C for
30 min. PMA of 0, 1.25, 2.5, and 5 mM were added to one sample from each
group but the negative controls and incubated in the UV crosslinker. DNA
was extracted using FastDNA Spin Kit for Soil. Lane 1: NEB 1Kb Ladders; Lane
2-6 (without heat treatment): cell-free negative control, 0 mM PMA, 1.25
mM PMA, 2.5 mM PMA, 5 mM PMA, respectively; Lane 7-11 (with heat
treatment): cell-free negative control, 0 mM PMA, 1.25 mM PMA, 2.5 mM
PMA, 5 mM PMA, respectively.

Figure 2. The time course study of B. anthracis spore gemination in the soil.

The spore soil samples were prepared in triplicate as 1 X 10°® spores applied to 0.5
gm soil but omitted in duplicate for the negative controls for each time point. The
spore inoculated soils were incubated at 30°C and harvested at time points, Day
0,1,2,4, and 8. At harvest, samples were treated with PMA and kept at -80C. At the
end of time course, DNA was extracted from all of the samples using FastDNA Spin
Kit for Soil. The PCR inhibitor removal kits was applied to the DNA samples. The
extracted DNA samples were analyzed on a 0.8 (w/v) % agarose gel.

Lane 1-2: Day O control, Lane 3-5: Day 0 samples, Lane 6: NEB 1Kb ladders, Lane 7-
8: Day 1 control, Lane 9-11: Day 1 samples, Lane 12: NEB 1Kb ladders, Lane 13-14:
Day 2 control, Lane 15-17: Day 2 samples, Lane 18-19: Day 4 control, Lane 20-22:
Day 4 samples, Lane 23: NEB 1Kb ladders, Lane 24-25: Day 8 control, Lane 26-28:
Day 8 samples.

and estimate variability of results.

We will test the effect of adding known germinants to
the soil and determine relative efficiencies of these
treatments on germination.
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