‘_@Lﬁ The Role of

0> in Stress Response in E. coli O157:H7 During Exponential Growth Phase
Chandler Dean and Avishek Mitra*

Microbiology & Molecular Genetics, Oklahoma State University, Stillwater, OK 74078, U.S.A.

ABSTRACT

@ COLLEGE OF ARTS
AND SCIENCES
Microbiology & Molecular Genetics
Contact information:
Avishek Mitra, Ph.D.
318 Life Science East
avi.mitra@okstate.edu

BACKGROUND

INTRODUCTION

E. coli O157:H7 INFECTION CYCLE

STRESS RESPONSE IN E. coli O157:H7| | GOALS OF OUR STUDY

= Escherichia coli O157:H7, also known as enterohemorrhagic E. coli (EHEC), is a
serious food borne pathogen. EHEC causes hemorrhagic colitis in 90% of cases,
which then leads to the life threatening hemolytic uremic syndrome (HUS) in ~15% of
cases.

Intimate

» EHEC iIs a zoonotic pathogen and humans are an accidental host. A key factor to
EHEC being a successful pathogen is due its ability to survive various stress
environments in the zoonotic and human hosts.
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= |t is known that the transcription factor ¢® is an important activator of stress response
during stationary growth phase in EHEC. In this study, we attempted to determine the
role of o° during exponential growth phase in EHEC.
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exponential growth of E. coli O157:H7.

= g°is partially dispensable for survival in peroxide during exponential growth of E. coli
O157:H7.
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METHODS

Construction of Gene Deletion Mutant in E. coli O157:H7

1 Design H1/H2 primers based on DNA sequence
flanking rpoS gene in EHEC chromosome

3 kanamycin resistance gene from
L rpoS 3—H2
20 bp 0 bp
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3 Grow EHEC strain

4 Produce Recombinase
containing pKM208 plasmid

from plasmid
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5 Transform DNA into
EHEC cells
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2 Use H1/H2 primers to PCR amplify

pKD4 plasmid

6 Homologous recombination
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kanamycin resistance gene

Stress Assays to Determine Viability of E. coli O157:H7 strains
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RESULTS

1. Amplification of kanamycin gene from pKD4 3. Growth Experiments & Survival Assays of WT and ArpoS
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A. Shows the predicted PCR 4 A. WT and rpoS mutant strains were grown in LB to determine at exact
product size of rpoS 4 time when both strains are in mid-exponential growth phase. For stress
genomic region in WT and 3 'y assays, cells for both strain were harvested at 3 h when both strains are
rpoS mutant. , iIn mid-exponential phase.

B. Shows the absence of = Survival of WT and rpoS mutant strains was determine at 20 min
catalase activity in rpoS intervals after being challenged in different stressors: in 1M NaCl (B),
mutant compared to WT. 50°C (C), and 10mM H,0, (D).

C. Shows validation of rpoS = |n exponential phase, absence of o°negatively impacts survival in salt &
gene deletion by PCR with heat stressors, respectively.
primers. :

0 = Asterisk on datapoints show statistically significant differences (p<0.05)
% between WT and rpoS strains.

CONCLUSIONS

= g°is required to overcome osmotic (1M NaCl) and heat stress during exponential growth of EHEC.

= During exponential growth, EHEC has minimal requirement for 0>to overcome peroxide stress.

FUTURE DIRECTIONS

* Determine if this phenotype is conserved in non-pathogenic & lab strains of E. coli.

= Determine roles of other o° related transcription factors.




