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Aim of project

« To characterize the protein component of
new/alternative protein sources using proteomics

« To predict functionality of protein sources using
bioinformatics

« To assess functional properties of new/alternative
protein sources using animal models (mice and pigs)

To elucidate underlying mechanisms
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Topics of today’s presentation

« To characterize the protein component of
new/alternative protein sources using proteomics

« To predict functionality of protein sources using
bioinformatics

« To assess functional properties of new/alternative
protein sources using animal models (mice and pigs)

« To elucidate underlying mechanisms
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In vivo digestion process
Digestion of proteins in gastro-intestinal tract 3
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Proteomic analysis of feed ingredients

Proteomics Bioinformatic
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Bioinformatic analysis of feed ingredients

Amino acid
composition
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Results bio-informatic analysis: amino acid composition

CAS

r:0.94

--- MS-based predicted ACC
--- Chemically defined ACC



Results bio-informatic analysis: amino acid composition

CAS DwWP

r: 0.94 r: 0.94
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Results:
bioactivity

Proportion of bio-
functional properties of
proteins
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Proteomics/bioinformatics analysis: conclusions

- MS-based analysis provides more detailed information on the
composition of complex protein sources compared to
conventional (nutritional) analytical approaches.

- MS-based analysis allows the detection of individual proteins in
complex matrices at very high resolution.

- MS-based approach was effective in predicting the amino acid
composition of protein sources.

« MS-based analysis allows the prediction of bio-functional
properties of protein.
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Layout of mice experiment

Animals: C57B Chemical composition of the experimental diet ¢ replaced by the “protein

derived from new sources”. The diets were identical with
respect to all other nutrients compared to AIN 93-G

Sex of Animal : Male

Diet

Ttem SBM CAS DWP SDPP WGM YMW
s;l‘;’gmatter' 928 (914) 931 (957) 944 (930) 933 (924) 936 (917) 942 (929)
E:ﬁfg}n o/kg 150(1529) 263 (267.8) 79 (79.6) ‘2adalyfesd intake msasyremanb (148.3)
Ash, g/kg 50 (43) 40 (29) 83 (77) @ Ablepkly body weightz measurements)
S/rﬁse fiore: 55 44 44 A Sampling of ileal 4esue and content
Crude fat, & Sampling of blgod and urine
o/kg 78 (75.5) 73 (65.3) 86 (73.7) 77 (86.6) 87 (70.3) 174 (160.1)
Starch, g/kg 251 249 249 249 268 261
Sugar, g/kg 295 263 403 263 L 271 263
NSP, g/kg 71 8{ ”17 Y 14.9) ] 2 18
Gross

L (171) ekl 8.2 YT VA LT 19.8

eneray, K3/g Timefing z “ R (198
Ca, g/kg 5.9 5.5 0.0 52 OGANs2 6.1
P, a/kg . 3.7 3.3 6.2 1.9 2.3 4.0
K, g/kg Experimental deyss #o h65 14 45 21 40 36
Na, a/kg 1.1 1.2 5.9 8.2 1.3 1.0
cl, a/kg Age of mice (dhyk) 3b51 42 .4 49127 56 1.9 1.6
Linoleic acid, 37.7 35.8 35.8 35.8 35.8 35.8
g/kg
Electrolyte 266 94 388 1152 106 92

balance, Meq
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Performance parameters
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Local response: Ileal gene expression profile (microarray)

Number of

Comparison of Number Number down significantly
experimental upregulated regulated gene- enriched gene-
diet vs SBM gene-sets sets sets (FDR <

0.05)

CAS 559 82

DWP 6 124

SDPP 63

WGM 62

YMW 98
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Local response: Functional analysis of gene expression data at
ileal tissue
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Local response: ileal microbiota
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Systemic response: Cytokines and Chemokines in blood

 Panel of 23 biomarkers were analysed

* Increase of granulocyte colony stimulating factor (G-CSF) in SBM fed mice

* Increase of Eotaxin for DWP- and YMW-fed mice

* Increase of IL-12p70 in DWP-fed mice

 Decrease of G-CSF, granulocyte-macrophage colony-stimulating factor (GM-CSF),

IL-5, IL-6, IL-13 and monocyte chemotactic protein (MCP) in WGM-fed mice
compared to SBM-fed mice
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Systemic response: Metabolites

Number
of
Analytes

Metabolites

Amines (Urine)

Acyl carnitines (Urine)

Amines (Serum)
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Systemic response: Amines, urine
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Component 2 ( 12.5 %)
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Mice experiment: conclusions and discussion

Diets based on different protein sources affect host responses:

« local (ileal microbiota, expression of (immune-related) genes)
« systemic (serum cytokines/chemokines and urine metabolites)

SBM differs clearly from the other experimental diets

Diet specific effects identified (not shown here)

DWP and YMW responses more similar to each other

Knowledge may help to formulate monogastric diets
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