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Abstract

In the United States, symptoms caused by pathogenic strains of E. coli are on the rise. A major
source of these pathogenic stains is the bovine digestive tract. The purpose of this project is to
determine if E. coli are transferred among cohabitating animals and if dominant bovine strains exist.

In this project E. coli are grouped into strains through the creation of molecular fingerprints taken
from two distinct polymorphic loci within the rRNA operon. Strain-specific pyroprints are generated by

Introduction

Escherichia coli, a species in the Enterobacteriaceae family, is usually a non-pathogenic bacterium found in the
intestines of many animals. E. coli can be categorized further into individual strains where each strain is the same
species but because of slight differences in its genetic structure strains have separate attributes. Most E. coli strains
are commensal but, there are a few strains of E. coli that can be pathogenic. llinesses derived from pathogenic
strains of E. coli are a problem in the United States and throughout the world. Pathogenic strains of E. coli produce

CAL POLY

SAN LUIS OBISPO

Results

Figure 2. More strains of E. coli were shared after 4
months of cohabitation
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common strains from the same farm and very few from different farms. Conversely, E. coli isolated
after bulls had cohabited for 4 months showed more strains in common across farms, common to the
pens these bulls inhabited.

auction in September. We collected two isolates of E. coli from each yearling bull when they arrived in May and
before they left in September, over two summers in 2011 and 2012. These isolates were then pyroprinted and
classified into strains with the same ITS1 and ITS2 pyroprints. We then analyzed the results to look for transmission
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of E. coli strains between the bulls.

In a preliminary study to determine the number of strains a single animal can carry 30 isolates were collected from
a single bull fecal sample. These isolates fell into 15 different strains. Clearly cattle carry a large number of different
E. coli strains in their digestive tract at the same time and since we collected only 2 isolates each time we sampled we
could not comprehensively follow the fate of individual strains in our study.

For E. coli strains with more than 1 isolate, these graphs depict the number of strains (y-axis)
where isolates came from one or more ranches (x-axis). Sampling in May 2011 took place 2
weeks after bulls first arrived at Cal Poly. Sampling in May 2012 took place as bulls arrived
at Cal Poly. In both cases the distribution of strains with isolates from multiple ranches
increased after bulls were housed together for 4 months. Similarly, the number of strains
with isolates from only one ranch decreased after 4 months of cohabitation.

Figure 1. The Pyroprinting Method
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* Prediction 2 is supported: After cohabitation (Sept samplings) there was an increase in the
1 number of strains containing isolates collected from bulls originating from different ranches
(Figure 2). In addition, there was an increase from May to Sept in the number of bulls
sharing isolates from the same strain when the bulls were housed together in the same pen
(Figure 3).
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Over the 2 year sampling period a total of 1276 E. coli isolates were collected from 638 samples (Table 1).
These isolates fell into 749 strains with the majority strains comprised of a single isolate (Table 2). Most
strains were comprised of isolates taken during a single sampling period with less than 50 strains
containing isolates collected on 2 different sampling dates (Table 3). Together these data indicated our
analysis should focus on the frequency of strain sharing within a single sampling date.
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