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How is Escherichia coli Doing?
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Most of us have come to join this world of biochemical sciences
in hopes of pursuing research that will have an impact on peoples’
daily lives. The Escherichia coli (E. coli) bacterium has been intensively
investigated for over 60 years [1] and is the most widely studied
prokaryotic model organism of importance to the fields of biotechnology
and microbiology. It has served as the host organism for the majority of
work with recombinant DNA [2], and may be considered a simplified
form of the heat shock response common to all living cells [3]. The
question for all researchers is whether E. coli can continue to attract
government funding for basic research of academic interest.

Enterohemorrhagic Escherichia coli (EHEC) have been recognized
as a cause of serious illness and mortality in outbreaks of foodborne
illness [4,5]. Most pathogenic strains behave biochemically and
ecologically like any other non-pathogenic E. coli, making their
detection among commensal E. coli, an challenging problem. E.
coli O157:H7 is a foodborne pathogen causing hemorrhagic colitis,
which is sometimes complicated by haemolyticuraemic syndrome or
thrombotic thrombocytopenic purpura. Available evidence regarding
whether antibiotics were effective or harmful for the treatment of
patients infected with E. coli O157:H7 was reviewed by Panos et al. [6].
Agricultural practices with emphasis on leafy green vegetables and pre-
harvest interventions against E.coli 0157 by vaccine treatment of cattle
[7] are two effective control strategies. Unfortunately the problem is
at large and other pathogenic E. coli strains are also known to cause
foodborne and waterborne illnesses.

In the United States and Canada, the presence of pathogenic E.
coli in foods and water is highly regulated. The methodology used for
detection of these organisms is a key issue, as discussed by Grant et al. [8]
from a public health point of view. The enrichment protocol, detection
and isolation procedure in the US. FDA BAM have been shown
effective for E. coli O157:H7 in a wide variety of foods [8]. Buffered
peptone water supplemented with cefixim-tellurite and acriflavin was
shown to optimize the growth of E. coli inoculated in the cheeses tested.
With a low inoculum level (1-10 cfu per 25 g) in the cheeses, E. coli
counts reached at least 5x10* cfu/mL after 24 h of incubation [9]. A
novel method of detecting E. coli has just been reported by Duplan et
al. [10] using photoluminescence of quantum semiconductor devices
functionalized with two different antibody-based architectures. The
detection of E .coli at 10* cfu/mL was achieved after 2 hours of exposure
to the bacteria. Lee and Levin [11] developed a method that separate
E. coli from lettuce and remove inhibitors, allowing 5 cfu/g of target
cells to be detected using real-time polymerase chain reaction (PCR).
An electrochemical DNA biosensor was developed by Li et al. [12] for
amperometric detection of E. coli. It is based on a sandwich detection
strategy which involves the capture probe immobilized onFe, O ,@Au
core/shell nanoparticles, target, and reporter probe labeled with horse
radish peroxidase. The biosensor detects concentrations higher than
500 cfu/mL of E. coli without any nucleic acid amplification, or the
detection limit can be lowered to 5 cfu/mL after 4 hours of incubation.
An immunomagnetic bead-immunoliposome fluorescence assay took
DeCory et al. [13] only 8 h to detect 1 cfu/mL of E. coli in aqueous
samples. Anotherassay was designed by Kamma et al. [14] with anti-E.
coli monoclonal antibody bound to 0.2 um nitrocellulose filter disk

as the capture. A water sample was filtered to capture E. coli on the
disk. Detection of the pathogen was accomplished by using the same
antibody to form a homosandwich. After 5 h, 1-5 cfu of E. coli could be
detected in 100 mL of water sample.

A genomic fingerprinting method was commonly used to
discriminate fecal E. coli strains from cows, chickens and humans by their
BOX-PCR profiles [15]. Regarding bacterial source tracking, Fourier
transform infrared (FTIR) micro-spectroscopy was demonstrated by
Carlos et al. [16] to be a suitable tool for fecal E. coli discrimination.
Using the second derivate of FTIR spectral bands (in the 2816-3026
cm-1 region for fatty acids) and orthogonal signal correction, correct
discrimination of all the E. coli strains was attained. UCLA researchers
have developed a new fluorescent imaging and sensing platform that
can detect the presence of E. coli in food and water. They combined
antibody functionalized glass capillaries with quantum dots as signal
reporters to specifically detect E. coli cells in liquid samples using a
compact attachment to a cell-phone camera [17].

Academic interest in E. coli is abundantly evidenced by the flurries
of biochemistry research activity. Li [18] reviewed commonly used
strategies for antimicrobials production against E. coli, discussing
various approaches and possible optimizations at different stages.
Torres-Costa et al. [19] reported on the fabrication of patterned and
textured surfaces at micron and nano-scale levels, respectively, with
very different chemical and topographic characteristics to control
cell-substrate interactions. Cui et al. [20] examined the molecular
mechanism of gold nanoparticles that showed potent antibacterial
activities against multidrug-resistant E. coli by transcriptomic and
proteomic actions.  Their investigation results would allow the
development of antibacterial agents that target the energy-metabolism
and transcription of bacteria, without triggering the reactive oxygen
species reaction that may be harmful to the host. Kim et al. [21] assessed
the microbial effect of silver nanoparticles on E. coli via three different
assays: a growth inhibition assay, a colony forming unit assay, and a
liquid-to-plate assay. Bacterial sensitivity to silver nanoparticles was
found to be dependent on the microbial assay employed. Dissolution
of silver from the nanoparticles could not explain the observed toxicity,
and they detected clear evidence of silver nanoparticles uptake by
the cells. As extensive application of y-Fe,O, magnetic nanoparticles
(MNPs) increased their potential risk on environment and human
health, He et al. [22] reported a genetic impact of these nanoparticles
on E. coli. After 3000-generation incubation with MNPs addition,
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obvious genomic variations were revealed by using repetitive extragenic
palindromic PCR DNA fingerprint technique. Transmission electronic
microscopy and flow cytometry analysis consistently demonstrated the
occurrences of adsorption and membrane-internalization of MNPs
outside and inside the cells. The uptake of MNPs facilitated Fe binding
with proteins and DNA strands, enhancing the mutation frequency of
E. coli.

The Ahmed Zewail Prize in Molecular Sciences is awarded
by Elsevier on a biennial basis to individual scientists who have
made significant and creative contributions, particularly those of a
fundamental nature, to any of the disciplines of molecular sciences
[23]. The awardee’s research activities may cover theoretical and/or
experimental aspects of studies in all phases of matter and biological
systems. Prof. David Buckingham was awarded the first Ahmed
Zewail Prize for his pioneering research that provided a fundamental
understanding of how molecules are perturbed by electromagnetic
radiation, magnetic and electric fields, and other molecules [24]. The
second Ahmed Zewail Prize was awarded to Prof. Mostafa El-Sayedfor
his pioneering experiments that yielded deeper understanding of the
mechanisms of electronic dynamics, at different length scales ranging
from nanoparticles to photo-biological systems. Last March, Professor
William H. Miller from the University of California, Berkeley, USA,
won the third Ahmed Zewail Prize for his outstanding contributions
to molecular collision theory and chemical reaction dynamics. Many
biochemists have made fundamental contributions to the field of E.
coli research. In their works, we can see many creative sparks often
in an elegant approach. Some of these are definitely seminal marks
of novelty. We are looking forward to new analytical biochemistry
of using E. coli bacteria for binding toxic nanomaterials in water, as
well as topics like “Interdisciplinary Approach to Understanding the
Complex Propagation Mechanism of E. coli O157:H7 Living Cells on
Antimicrobial Nanostructured Food Packaging Film Surface” within
food microbiology research. My sincere wish is going towards them
all for higher recognition of their E. coli research contributions by a
prestigious award or more in the coming years. Open access journals
are important to this expanding field for rapid review and publication
of manuscripts. The OMICS publishing group offers several beneficial
dissemination features, including user-friendly website translation
of a published article to more than 50 languages. The reader can
choose any one language to read the article, which enables worldwide
communication of our scientific findings with researchers working in a
variety of national languages.
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