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MILK FOR ALL MAMMALIA

HUMAN:  AIM: GROWTH, CELLULAR

DIFFERENTIATION

OTHER: ~ SELECTION TO IMPROVE MILK
PRODUCTION DIRECT TO HUMAN FOOD
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ONE HEALTH CONCEPT

£/ ' MEDICINE

Agricutture

)

the concept provides a pathway to showcase how human, environmental and animal health are
interrelated. One Health (formerly called One Medicine) is dedicated to improving the lives of all species
—human and animal—through the integration of human medicine, veterinary medicine and
environmental science.

http://www.onehealthinitiative.com/
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GENERAL CONCEPTS

Use of proteomics in the development pathway for milk
production, and assessing of milk safety and quality
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FOOD SAFETY AND THE MILK STORY

The
Untold Story

* Milk

The History, Politics and Science
of Notere's Perfec Food
Row Mk from Posnrefed Cows




HUMAN MILK and MAMMALIAN MILK

WATER BUFFALO

cow



HUMAN MILK vs OTHER MAMMALIA







GENERAL STRATEGIES AND ANALYTICAL METHODS




PREFRACTIONATION METHODS

Slow Centrifugation ' . \

Cell debris Skim Milk
IIIHHHHHIIII |IIIIIIIIII\
LC/ Mass- Trypsin Spots cut out 2D gel Acetone
Spec of all spots ‘ Digest ‘ from the gel . electrophoresis ‘ Precipitation

Proteomics

MFGM
(Fat Laye

Ultracentrifugation

Proteomics as a tool to explore human milk in health and disease.
Roncada P, Stipetic LH, Bonizzi L, Burchmore RJ, Kennedy MW.
J Proteomics. 2013 Aug 2,88:47-57




MASS SPECTROMETRY

Milk fraction separations

- Fat Layer
MFG:

Centrifugation .
Low abundance proteins

Skimmed milk
fraction: caseins
whey proteins
and peptides

Ultracentrifugation ‘

Soluble fraction:
whey proteins
and peptides

Insoluble fraction:

caseins and
peptides

Milk protein prefractionation

Combinatorial igand fibrary
{ProteoMiner){Cunsolo, 2011
;D'Amato, 2008}

Cysteine tagzing{Holland, 2008}

Milk protein ms-quantitation

amine-reactive isobaric tags
{iTRAQ}{Reinhardt, 2006 }

Labe-free {Boahmer, 2010}

Stable isotope dilution{Affoiter, 2010}

Milk protein PTM analysis (phosphorylations)

ICP-MS{Ciavarde i, 2010}
1DE, 2DE or LG-MS{Sorensen, 2003 ;Holand,
2011}

LC-tande m MS{Cunsoio, 2009 Matecs, 2010
Mateos, 2009}

Milk protein PTM analysis (glycosylations)

PNGaseF{Tao, 2008 ;Nwosu, 2012 }, Lectins{Cabo, 2010}
LC-tandem M35{Ta0, 2008;Nwosu, 2012}

ghycoblotting{Takimori, 2011}

Gel based milk proteomics

¥ EREER

IDERENERET  1-DE LC-MS/NMS{DAma,
HERESRERE. 2005:Pi=nu 2010

2-DE-M5{Addeo, 1995
Alonso-Fause, 2011

" " Anderson, 1982

:Bianchi, 2009

;Holland, 2006 }

Differential in gel electrophore sis
({DIGE|{Addis, 2011;Takimori, 2011}

Farm animal milk proteomics.

Gel free milk proteomics

MALDI TOF finear mode{Ham, 2012}
MALD-TOF/TOF{Takimori, 2011}

2D-LC ORBTRAP{Affoiter, 2010}

LC-FTICR{Ta0, 2008}

IRMPD{Ta0, 2008}

nLC-E51-CID{Arena, 2010}/ETD-MS/NS{Arers, 2011}
CE-MS{Muiller, 2008 ;Somma, 2008 ;L= coeur, 2010}
nLC-qTOF-MY MS{Nwosu, 2012}

Milk protein bioinformatics

Sequence aralysis{khald, 2011 }

Gene Ontology analysis (GOHD e sandro, 2011
Abeaghz-Awemu, 2010 }

Inge nuity Pathway analyss {IPA{DAlessindro, 2011
Addis, 2011}

Roncada P, Piras (, Soggiu A, Turk R, Urbani A, Bonizzi L. J Proteomics. 2012 Jul 19;75(14):4259-74.




ELECTROPHORETIC SEPARATION
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DIFFERENT SPECIES; DIFFERENT MILK....

BOVINE DONKEY
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Proteomic evaluation of milk from different mammalian species as a substitute for breast milk.

D'Auria E, Agostoni C, Giovannini M, Riva E, Zetterstrém R, Fortin R, Greppi GF, Bonizzi L,Roncada P.
Acta Paediatr. 2005 Dec;94(12):1708-13
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FOOD SAFETY:

FORMULA MILK




rormuts MILK vs wum MILK

®  GLYCATION—MAILLARD REACTION!

®  BETALACTOGLOBULIN—ALLERGENIC—LOW
CONCENTRATION?
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END PRODUCT FORMULA MILK (POWDER)acquisition range 8000-3000 DA
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THE UNTOLD PROBLEM IS

THERMIC TREATMENTS!!!




MOZZARELLA FROM FROZEN CURD

FROZEN  FRESH



LCMS/MS
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LC-MS/MS - PHOSPHORYLATION

Cagliata congelata Cagliata fresca (DOP)
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MOZZARELLA: FRESH MILK VS POWDER MILK

BETA CASEIN!



DAIRY PRODUCTS

11 milk samples
selected on
caseification rate)
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FOCUS ON METAPROTEOMICS
(FUNCTIONAL MICROBIOME) TO COUNTERACT CLOSTRIDIA



METAPROTEOMICS: METHODS

STARTING
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RESULTS




Evaluation of metagenome shotgun sequencing from
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Updates on bioinformatic pipeline for metaproteomics

2013

cheese RAW
data filtering (duplicated seq) B
v '< pyton script
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v y
) G
v v < MEGAN
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2014

Cheese_GP spectra (FDR 1%)
QC+Fasta file
Offline Blast / custom DB

taxa classification (MEGAN 5.3)

Global taxonomic profile

(NEW) custom functional analysis using a new
bioinformatic pipeline (see poster P-IV-01)




Rarefaction and taxonomic analysis (TN vs MN)
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SEED analysis (TN vs MN)
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Rarefaction and taxonomic analysis (experimental)
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SEED analysis (experimental)
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SEED_PCoA

PCoA of SEED profile, PC 1 vs PC 2, stress=0.11, ecological index: BrayCurtis
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AND S0

I COMMERCIAL AND EXPERIMENTAL GP WITH ‘DEFECTS’ LOOK QUITE SIMILAR AT FUNCTIONAL
MICROBIOME
I SELECTION OF NEW STRAINS OF LACTIC ACID BACTERIA TO COUNTERACT CLOSTRIDIA

It MORE INTEGRATION WITH METAGENOMICS IS NEEDED



MILK PROTEOMICS CAN PROVIDE
TECHNOLOGIES FOR DEVELOPMENT OF
FOOD PRODUCTION IN PARTICULAR FOR

FOOD SAFETY AND QUALITY
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