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MacLean Hall
Mentor - Ernesto Abel-Santos

Bacillus anthracis and Bacillus cereus are both described as soil bacteria, but
are almost exclusively found as spores within the soil. Soil is generally not a
nutrient-rich environment and may lack the amino acids and nucleosides
necessary for spore germination and vegetative reproduction. We aim to
determine if soil alone can cause germination in these two species in order to
produce vegetative cells that can reproduce. In addition, nematodes, decaying
meat, maggots, and plant roots will be tested for their ability to cause
germination in these species.

41



Kinetics of Bacillus anthracis and Bacillus cereus Spore
Germination in Soil and the C. elegans Intestine

MacLean Hall Ernesto Abel-Santos’

#Davidson College, Davidson, North Carolina, 28035
% Department of Chemistry, University of Nevada Las Vegas, Las Vegas, Nevada 89154

UNIVER EITY OF MEVADA LA

INTRODUCTION SOIL RESULTS 1o uerinae i il NEMATODE RESULTS CONTINUED

Historically, Baciius antivacis and Bacilus cereus hawe been described 3s saprophytic sofl
bacteria, found aimost exclusively 35 resistant spores in soll devold of excess nuinents (5, 7, 9).
B ap speciic o Is typically o e asa unill
a sultable host Ingests I, g germination and (1.7.9). B cereuss a of |
he Insect gut and nas a dose association with the plant mizosphere, possibly funcioning 36 an * Cereus Spores
important @ne of defense for s’ host While B. oin as the = Anfitwach Spores.
agent of anfihvax after the DioterTorism altacks” of 2001, 5. cereus Is (aibelt a
inown cause of food palsoning and eye infeclions In humans (7, 9). Undl recentty, has
soil,

In soff without a host. Viiain et al. describes.
a full e of B. cereus In Iiquiad 5ol exiract and artincial 5ol MICTOCO6MS (9).
Hanna simiiar results for £. antivacls, showing that It can also undergo full ife cycles
ouisige of ihe host In some soll extracts, which may be similar o the iife cycle within the host (S).
Despite this breakinrough In understanaing Baclius outside of a host, an unexpecied host for
some members of fhis genus may be Caenorfabdits elegans, a comman soll nematode. C.
feeds on E coll, 3 Gram-negative, non-paihogenic bacterium, but has been

Garsin et ai. show fhat not 2
fowards C. elegans , Inciuding 5. SUDSRS (4).
will feed on B. ceveus, but o a reduced
It 15 known that nematodes can

h

1 b 4

Tk =

1 = T
“®

§
B
f
f

T
9i
i

igurs 1 B and B. coreos dh . C. slsgany_
! 2 Mo stages of C elegan aided o of each and £ cof 0PSO
']
1
L [
] T
L

l

i

]
il

N 1% TRk in A5 butier i reSeeme intestinnl bacteria
ruised nemotode gut content was spread on FEA. agar o seiect ageinst £ ood, while £ ooffraised nesetode gut
conterd was spread on MacConkey agar. Perfrmed In iriplicale fom separste oufres. Dt represents. sverage

gPomn nder the same condBans. AL fhe spocied Bmes, B st Li-stage . ciegins wese picked from cach pisie,

fnsfered 0 BHI plsies Confiaining 300 gl erylirormycin, and washed In 8 | drops of 3 5D mid Inosine and
Bactes-
NEMATODE RESULTS DISCUSSION
Nematode

Hi

-8 B. cerews o n e rom T3U
12 Hours = i ‘shoam hal ofser types of soll can Induce be

2 coll & solt " [ P undersiand the properfies of these types of 0il io profed curseives and our agricalture Indusiry
METHODS — T Eaand rom protierniing Bacts peces
nes | . «C. efegans prefers . col o Baces

Sievent 30l was chtsined fiom Tennesses Siafe Uiversity and resuspended In ae00 equet o 1 mipin oo M| [— 5o 000 | 5% . -
dssotee oy organkc et ey upan e mas fen Stered [ s (SRS CHNLO N MUY S :

- a cereus
= B cereus is very dosely refated to 8.

8 ' an it OO | Vegetstive | = aganst nemaiodes

o et 1.000 (comesponds o 10 spores) and measuring the absortance af 1 minue inlervals tor 6 mines T 10000,

{Biormnte 5, ThesvoSpeckonic).  Germiraion wan ot defecied over T e peiod.  Previous. germsination -8 B. cerews

a and 1 mM L
= May be e only way

n {1 mivg) and without LSE suppiesnert. A mintsrum of 2 x 10° spores
were suspenced In offer LSE or 0dHR0, added o sievlie sof and voriesed for 90 seconcs. 150 @ of s .
‘suspension was irarsfierred D ench of 6 wells of 8 56-wed piste Al 24 howr inervals, including Bime 0, the

SequETaily eREpEnOed using 1 el of A0HIO aiSm Future P

=Use ufres of C and B a

eflect on e Mespan of nematodes.

* Inclabe the ucts cuftures of C. efegans o defermine If ihis proguct iInfeences
B. amthracis and B. cerews germinagion in e gut.

References
1. Mbonsbes, W Seuive, & C., Nuw, A W, | 4, Aowd-Sarten, I 3007
#mm

L3

== 5 s ey
vgans profers £ eoll OPG0 over B. anttvacis and 8. corvon; 8. antvacis ovar B. cervos after 80 hours.
(Mired stages of C. aingens in NOM sistes ng ta o the =t ootte sigon. | |5 cnte =
E coll OPS0, was saed m & cosbel (A - ), sy Wil R, for Lot | | v
wnd Right), while indicaiing o pradusence for B 7 day cuilires, waed 10 sishiie the sflect of sponduiion is Baciils speces. Bactus spores was & Garsn, O A, S8, C. 0. Mylsssbin, £, O, X IV, Wy, B ., Coliownod, 5. I, Aussbel, ¥, M. J0UL A shnglesudel host for kieeling
(Incutaned for 7 days o8 NOM plites o 37° C. whls Vapetaid cofls wars ﬂ. mmm—&mm“
in bl sbows out of e 5, P, L3000
|mch bacteri! i ware coushed  HDH N worme i ether cullure. eireton Bk, WL L 180

T T, 3000 Senller Agpled and
Acknowledgments ey

nﬂmm‘immwaf gp—




	Kinetics of Bacillus anthracis and Bacillus cereus spore germination in soil and the C. elegans intestine
	Repository Citation

	UROP_Program2008 46
	UROP_Program2008 47

