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The Release of Calcium In Bacillus anthracis Pathogenicity
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AbstractBacillus anthracis spores form in response to starvation and can g oc Hypothesis
withstand extremes of heat, radiation, and chemical toxins, making B. anthracis The release of calcium ions dtiin Bacillus anthracis spore aermination
spores ideal vehicles for infections.! The resistance and dormancy of bacterial > — NaSpores | e cte anthrax. mediated MAacro gha e death P J
spores are dependent on a largely dehydrated core.? The spore core is not only ) Na Spores 3 P phag '
devoid of water, but contains between 0.8 to 1M calcium complexed with 2,6- 101920 37 46 55 64 73 B2 91 100103 1IB1T13014STSAT0172181
pyridinedicarboxylic acid (dipicolinic acid, DPA). ~ The DPA-calcium complex e Absrnce sy oferemnizedsod e Methods
(CaDP_A) helps protect DI\_IA, RNA, and the3 metabolic enzymes needed f_or the .Spore Preparation
estab_llsh_ment of a vegetative cell Cytoplasm. An anthrax mfectlc_)n starts with the .The remineralized spores were prepared using a modified method outlined
germination of B. anthracis spores in a macrophage.* The germinated spore can Magnesium Spores in Igura et al

then produce toxins that eventually kill the macrophage.> During B. anthracis spore 1.2
germination, large concentrations of calcium ions (Ca*?) are released.® Calcium

-Cell Culture
-Murine macrophages were cultured in a HyClone HBS medium that

lons act as a second messenger in macrophages, and it Is possible that the release > included fetal bovine serum
of these ions interfere with the macrophages ability to detect newly germinated B.  § os .Infection
_anthracis spores.® In t_his_ project, we will investigate the role of calcium release on y -Remineralized spores were added to the macrophages and incubated
iInfected macrophage viability. | "~ Mg Spores 2 -Then the macrophages were washed several times and the medium, now
¥ 1 10 19 28 37 46 55 64 73 82 91 100109118127136141181 Mllr::(r:.:)us(il(r;g ar anthIOtIC’ was re-added
Introduction e s e e 4

-Macrophages were stained with 0.04% Trypan Blue
-Macrophages were visualized with light microscopy
-Absorbance
-Germination was measured as a decease In optical density (Asso) using
the Tecan M200 and the coordinating iControl computer program

Bacillus anthracis is a gram-positive, spore-forming, rod-shaped bacterium.” B.
anthracis spores are resilient, surviving extremes of temperature, low-nutrient
environments, and harsh chemical treatment.! The DNA in the spore core is Calcium Spores
protected by the calcium dipicolinic acid complex (CaDPA).> When spores are 12
iInhaled, ingested, or come Iinto contact with a skin lesion on a host the spores may

reactivate and multiply rapidly. The vegetative form of B. anthracis releases the >

lethal anthrax toxin.> Macrophages are white blood cells within tissues that %o.e

phagocytize cellular debris.® When a macrophage phagocytizes a B. anthracis

vegetative bacterium, the bacterium is killed. However, when a macrophage ~ GaSpors

phagocytizes a B. anthracis spore, the spore is not killed. Instead, the spore is able 0 Ca Spores 3

to germinate into a vegetative bacterium. Toxin production is not detected until 11019 26 97 46 55 o4 73ﬁfﬂj{;ﬂ?09“3127136145154163”21“

three hours after the onset of germination.? During these three hours, the newly Figure 5: Absorbance analysis o the remineralized calcium spores Results

germinated B. anthracis cell is vulnerable to its external environment, and yet it is The remineralized spores took over 18 hours to germinate and kill the

macrophage. This may be due to the lack of B. anthracis germinants in the
medium. Of the three remineralized spores analyzed here, the remineralized

not destroyed. Calcium ions act as secondary messengers in macrophages. A
secondary messenger is a molecule that relays signals from receptors on the cell
surface to target molecules inside the cell, in the cytoplasm, or nucleus.® When a B. calcium spores were most efficient at germination and macrophage Kkilling.
anthracis spore germinates, it releases calcium ions.! It is possible that the sudden " Sy | Through this, it can be inferred that calcium is important to spore germination
iInflux of calcium ions inside the macrophage, once the spore starts to germinate, Figu;;;Adgggmrgizgﬁggge(é?u;que) dpdg and possibly to the eventual lysis of the macrophage.

can confuse the cell signaling system. This confusion may allow the newly

germinated bacterium to go undetected; it then can release the anthrax toxin to Kkill

the macrophage. The purpose of this study is to determine the effect of calcium ion AC knowledgements |
release on the macrophage. Thank you to the McNair program for their support. | would also like to

thank NSF EPSCoR for this opportunity and everyone in the Abel-Santos
lab. This project was funded by NSF Grant # EPS081432 “Nevada
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