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Kathleen Bradley
Mentor - Eduardo Robleto

The goal of our research is to determine whether the level of transcription of a
gene is correlated with the level of mutation in that gene. One factor involved in
the mutability of a transcribed gene is the ability of the single stranded DNA to
form secondary stem loop structures (SLS), in the wake of the transcription
bubble, that contain unpaired mutable bases. We are interested in correlating the
levels of mutation with transcription in the thiF gene, which is predicted by
bioinformatic analysis to be highly mutable. To achieve this goal, Kathleen will
first construct a non-polar thiF genetic knockout using a chloramphenicol
cassette. Then, she will test the phenotype of the ThiF" strain. She will also build
an IPTG-inducible construct containing thiF with a stop codon in the loop of a
putative SLS. This will be introduced into ThiF" Bacillus subtilis and assayed for
the accumulation of Thy" mutations under starvation conditions, in the presence
and absence of IPTG.
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Construction of a thif Genetic Disruption in Bacillus subtilis

Methods

1. Amplify the thifF gene from the genome of
B. subtilis strain YB955 using PCR.

Introduction Objective: Is there a correlation
1.Stationary phase mutagenesis is the process by between the level of transcri ption of

which non-dividing cells in a stressful environment .
may acquire adaptive mutations resulting in genetic thif and the level of adaptive mutation

diversity. of that gene?
2.Previous experiments in £. coli and yeast have Goal One: Construct a thifF genetic disruption in 2. Subclone thiF I_nto the .p(?EMT vector. Cut
demonstrated that levels of transcription are B. subtilis strain YB9S5S. PGEMT-thiF with restriction enzymes
correlated to levels of mutation of genes in growing Clal and Afel to remove a portion of thiF.
cells (1,2). Goal Two: Integrate an expression vector

containing a point-mutated thif gene subcloned 3. Amplify the chloramphenicaol
3.Single-stranded DNA can form secondary loop downstream of an IPTG-inducible promoter acetyltransferase cassette from the pMK4

structuresin the transcription bubble (Fig. 1). The  (Phyperspank) into the amyE locus.
non-paired bases in these structures are predicted 1o
be prone to higher mutability rates due to exposure Goal Three: Assay the accumulation of mutations

to mutagenic substances (such as oxidative damage, in Phs-thif during starvation conditions in
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vector by PCR.

4, Cut the cassette with Clal and Afel and

gife .l (V1L -L1] ]

Happy Bacillus

Figure 2. Experimental design.
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