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Introduction What is « Proteomics»?

Each year thousands of foodborne illnesses are detected all over the world jeopardizing the public| |proteomics is the large-scale study of proteins. Initially
health and causing loss in the food industry. 48 million Americans suffer from a foodborne illness| |aimed at the identification of proteins expressed by a
every year and diarrhea causes 2,2 million deaths worldwide per year!. Therefore, it is mandatory to genome, proteomics now involves a study of their structure,
invest more funds in the discovery of new techniques that allow for a rapid, automatic and accurate| ||ocalization, modification, interactions and functions.
processing and characterization of the food Samples In a routinely way. Proteomics, appear like a Proteomics is |arge|y taking advantage by progress in mass
promising alternative to traditional methods

spectrometry?.

MNorovirus

14.2% ry 21* century
. . . . ($2.1 billion) ‘ ., : , ! ’
The aim of this review is to analyze the advantages and e o 7% III. SENESEIls %0 0s 005 10s
limitations of proteomics in food safety and look over et | ot o vl NS e
. : : e Srpelason, 0%
the last applications of these techniques in food safety 1017515 o) [REASRTS —
lity, both in ind d h oo oers gonch ipipirispyiei controls
a nd q ua Ity’ Ot In In USt ry an resea rC y ,{3;32_11 -k:i‘lzilijﬂn] Salmonella (nontyphoidal) --_1__'“"-—-._________ Cyclospora Gﬂ}-"ﬂ;‘ai:le;l;h‘, 0.01% on pathogens

23.4%
($3.4 billion)

Fig 2.Evolution of analytical methods (modified from Sohier, D) 3

Technique® Examples of uses and applications in food safety
Genomics (genome sequencing) Subtyping; characterization of new and emerging pathogens; identification of assay and therapeutic targets;

Fig 1.Estimated cost in 2011 in EEUU based on disease characterization of transmission routes

. . Transcriptomics Characterization of pathogen response to stress and antimicrobial treatments; new antimicrobial discovery
incidence?.

Proteomics Characterization of pathogen response to stress and antimicrobial treatments; new antimicrobial discovery;
characterization of host response to pathogens; identification of protein-based assay targets

Metabolomics Characterization of pathogen response to stress, antimicrobial treatments, and different environments (including
competitive microorganisms); characterization of host response to pathogens

Metagenomics Detection of pathogens in mixed cultures, identification of transmission routes; identification of new non-
culturable pathogens; characterization of bacterial diversity in the food chain and effect on pathogen diversity and
presence

Synthetic biology Construction of control strains for detection and validation studies; construction of antimicrobial producer strains

Data dISplaYEd |n thIS pOSter haS been ObtamEd fr0||| Orlglnal resea rCh pa perS and I”EVIEWS US|ng the to be used for biocontrol; construction of highly virulent and wide host-range bacteriophages for detection and
. biocontrol
software Pubmed and Google Scholar. Key words: Proteomics; food safety; foodborne; MS.

Fig 3.Selected omics techniques and examples of their application in
food safety 4

Mass Spectrometry as a Key Player in Food Safety

Protein mixture The Cucumber CriSiS , Escherichia coli TY-2482 m/z 6711 m/z 10883
l In 2011 central Europe experienced a large outbreak of Shiga- — processed
| Toxigenic Escherichia Coli 0104:H4. Almost 4000 persons [k i
Resolution by : : : S
S resulted infected in Germany. Even if the sequenciation of the
\ 1D gel genome and the identification of the pathogen were performed
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in a record time, the big amounts of samples highlighted the
importance of fast and inexpensive typing procedures. . e D SEIEE
Experimentally, MALDI-TOF MS strategy was applied for the K \ pr—— 42
identification of the causative pathogen. Specific peaks in the | | Ol | |
outbreak strain’s spectrum were identified by comparative
analysis of archived pre-outbreak spectra’.
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Fig 6. MALDI-TOF mass spectrum of E.coli outbreak isolate TY-2482’

The mad cow disease
| | 0 SR/ Spot geston In 1996 the first case of Sporadic Creutzfeldt-Jakob Disease (sCJD) was detected in humans and it wasrapidly
SJagS:b'u'::'j:\;';tseps of proteomics strategy (modified from associated with the Bovine Spongiform Encephalopathies (BSE). The disease was transmitted by the consumption
of cattle meat containing PRP ¢ ,the pathologic isoform of PrP.. A diagnostic Kit was designed, but it was an
DATARASE inconvenience: It was only applicable in postmortem identification. Biomarkers in fluids were in very low

concentration and therefore not detectable. SELDI-TOF could be a good tool in biomarker discoverys.

Cholera
589854 cases of cholera were registered during 2011 in 58 countries and 7816 persons died. Cholera outbreaks
TRYPSIN l l(meons‘nc:\l.) are caused by 01/0139 strains, which are able to produce the cholera toxin. While colonizing humans, this strain
Sl e S expresses a membrane protein named Ompu that possesses good properties to work as a biomarker. MALDI-TOF
BTG o MR T B S s MS enables the identification of a larger mass rank, whereby bigger proteins such as Ompu could be detected and
METRY =<3l a3 - .
gy S Rt S used as biomarkers®.
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'—r_' Milk Adulteration
'S'DE""CAL"’@ Donkey and Goat’s milk are commonly used in newborn feeding because they are less allergenic than other milk

U

PROTEIN IDENTIFICATION

types. Consequently, it is mandatory to avoid adulteration and contamination by other milk allergens. At present,
most milk quality controls use a chemical and immunological approach. Nevertheless, the fingerprints comparison

of proteins such as a-lactalbumina and B-lactoglobulinasa in milk serum with MALDI-TOF MS would allow for the
rapid detection of adulteration at levels of 0,5%1°.
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