Developing a Method for Rapid and Accurate Identification of Bacillus
Species in Clinical Isolates Using Polymerase Chain Reaction
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Introduction

Designing the primers was a crucial part of the experimental design
process. The gene of focus was the pycA gene. After reviewing the
literature, there seemed to be the most variability between Bacillus
species in the pycA gene region of the genomes. The pycA gene
encodes for pyruvate carboxylase protein.

10 primers were carefully chosen using multiple sequence alignment
software. The pycA gene sequences of Bacillus cereus and Bacillus
thuringiensis were aligned, and primers were chosen to cover the
most variable areas.

Each primer will be used to preform a PCR analysis followed by gel

electrophoresis in order to compare the results from the Bacillus
cereus and Bacillus thuringiensis strains from the NRRL repository.

PycA Gene Alignments
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Materials & Methods

Designed Primer Ali
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Procedure
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L
ARBCRTTCAGAGCCAATCCA 20

---- 18
TTTGTGATGCTOCTTE 18
AGTAGAGGGGGAAA--- 19

Boil each tube for 10min
Centrifuge (10sec @ 10,000rpm)
Combine PCR mixture in tube
- 15 pL supernatant
- 0.5-2.5 U taq polymerase
-0.1-0.5 uM primer
-2.5mM dNTPS
. Amplification
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- 30-cycle program
« Denaturation (1min @ 95°C)
+ Annealing (1min @ 48°C)
« Extension (1min @ 72°C)
+ Extension (5min @ 72°C)

&

borate buffer @250V for 30-35min
8. Stain with ethidium bromide

Grow each of the 20 strains on nutrient agar plates for 12h
Transfer loopful of 1 cell colony to 0.1mL H20 in conical tube

- Single denaturation step (2min @ 95°C)

Electrophorese 150L of each PCR mixture on 3% agarose in 0.5x tris-

NRRL Isolates

NRRL Bacillus Isolate Strains

NRRL ID Species

1 B3N Bacillus cereus
2 B-14724 Bacillus cereus
3 B-1425 Bacillus cereus
4 B-1426 Bacillus cereus
5 B-1427 Bacillus cereus
6 NRS-1232 Bacillus cereus
7 NRS-1261 Bacillus cereus
8 NRS-1595  Bacillus cereus
9 NRS-202 Bacillus cereus

10 NRS-599 Bacillus cereus
11 NRS-720 Bacillus cereus
12 NRS-785 Bacillus cereus
13 HD-735 Bacillus thuringiensis

14 HD-1 Bacillus thuringiensis
15 HD-119 Bacillus thuringiensis
16 HD-121 Bacillus thuringiensis
17 HD-15 Bacillus thuringiensis
18 HD-17 Bacillus thuringiensis

19 HD-203 Bacillus thuringiensis
20 HD-27 Bacillus thuringiensis

Source

Type Strain

Food Poisoning Incident
Food Poisoning Incident
Food Poisoning Incident
Food Poisoning Outbreak
Lesion on NRS-243 Injected Mouse
Infection Post-Mastectomy
Bovine Mastitis

Blood Culture

Spinal Fluid

Blood Culture

Puncture Wound

Type Strain

Diseased Pink Bollworm
Insect

Insect

Silkworm

Moth

Diseased Moth

Insect




