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Editorial on the Research Topic
 Food Proteomes: Beyond Their Nutritional Value



This Research Topic collects diverse studies focused on the in-depth characterization of dietary proteomes by evaluating their singular features, possible roles in health and disease conditions; as well as exploring the changes caused by industrial processing to food proteomes. Of note, characterization of dietary proteomes has been performed by using high throughput mass spectrometry strategies in all compiled studies.

The first article of this topic entitled “Structural Changes and Evolution of Peptides During Chill Storage of Pork” (Zou et al.) is focused on the investigation of post-mortem aging of dietary proteins in fresh pork meat (Longissimus dorsi) during chill-storage and their relevance in protein digestibility. The authors reported that protein denaturation and unfolding occurs in <3 days of chill-storage. The ordered and stable structures of meat proteins were gradually destabilized during chill-storage to become a mesh of loose and disordered protein fragments due to the action of endogenous enzymes. This basal proteolysis increased the number of exposed tyrosine and tryptophan residues as well as the number of exposed digestion sites. Myofibrillar proteins followed by sarcoplasmic proteins were the families of proteins more degraded in meat during chill-storage. Authors also demonstrated how the new hydrophobic status and the altered protein structure increases protein digestibility. Proteomics characterization of proteolytic peptides demonstrated that although long storage times led to degradation of proteins into amino acids or small peptides, moderate chill storage increased the production of antioxidant, ACE inhibitors and DPP-IV inhibitory bioactive peptides.

Moreover, it has to be emphasized that human milk (HM) is the optimal milk source for newborns due to its nutritional composition and non-nutritive bioactive fraction, specially when they are born prematurely (1). HM composition is highly complex, and although milk proteome only represents around 0.9–1.2 g/dL (1), this fraction is not only considered a macronutrient fraction, as it is rich in innate-immune proteins that contribute to the development of the infant's innate immunity (2). In this line, Sari et al. performed a comparative study of human milk proteomes obtained from donors from eight cities of China during the first 6 month of lactation as part of the Chinese Human Milk Project. This study entitled “Comparative proteomics of human milk from eight cities in China during 6 months of lactation in the Chinese Human Milk Project (CHMP) study” (Sari et al.) reinforces the fact that HM composition is influenced by endogenous and exogenous factors. In this proteomics comparative study Sari et al. reported differences in the HM proteomes across individuals and along the lactation period depending on the geographic localization. As proposed by the authors these findings account for a potential dynamic mechanism that may fulfill the changing infant needs alongside their development. The geographic differences observed by the authors were mainly explained by 12 immune-related proteins, including different lactalbumins, lactoferrins, and immunoglobulins. These differences may be the response toward the pathogen pressure of the environment [(3), Sari et al.]. In-depth analysis of differentially expressed proteins also demonstrated their close relation with infant host defense. Remarkably, a significant subset of triglycerides metabolic process-associated proteins were differentially enriched depending on the location between the first and fifth month of lactation. Nonetheless, authors indicate that the global differences observed in HM compositions along the lactation period were the result of a more complex and subtle modulation mechanism mediated by a higher number of proteins.

When HM is not an option, the selection of a good HM substitute with adequate nutritional quality is crucial for the newborn development. In this line, the other two studies compiled in this Research Topic investigate the composition and characteristics of milk proteomes from different species. Chopra et al. with the study entitled “High-Resolution Mass Spectrometer–Based Ultra-Deep Profile of Milk Whey Proteome in Indian Zebu (Sahiwal) Cattle” reported the first in-depth characterization of the low abundant proteins fraction present in milk whey of indian zebu (Sahiwal) cattle, being sahiwal a more disease and heat resistant cattle compared to most farmed Bous taurus cattle. In this study Chopra et al. optimized the protein extraction procedure and by combining different in gel and in solution strategies identified more than 6200 proteins from bovine milk whey (Chopra et al.). A high proportion of these low abundant proteins were found to display an immune regulation and host defense role in bovine. This subset of proteins included lactoglobulins, lactoperoxidases, caseins, and other immune-related proteins such as complement C3. The chromosomal mapping of the identified proteins demonstrated an uneven contribution of all chromosomes in the translation of the identified bovine whey proteome.

Continuing with the search of mammalian milks with high similitudes with HM, Zhang et al. in the study entitled “Quantitative Label-Free Proteomic Analysis of Milk Fat Globule Membrane in Donkey and Human Milk,” included in this Research Topic, characterized the specific and crucial fraction of milk fat globule membrane (MFGM) proteins of donkey milk (DM) (Zhang et al.). It is known that DM is a mammalian milk that highly resembles HM as it displays similar protein and lactose contents, and fatty acids and protein profiles compared to HM (4). Additionally, MFGM proteins of DM are smaller and therefore show high digestibility in infants (5). Due to these reasons, the interest in DM from the dairy and infants-food industries is growing. The detailed characterization of MFGM performed by Zhang et al. demonstrated the significant presence of common MFGM proteins in both analyzed milks, representing the 43% of the total MFGM proteome in DM. Besides, the fraction of uniquely identified proteins from DM included proteins such as semaphoring 7A, complement C3, proteins from the solute carrier (SLC) superfamily or multiple apolipoproteins (Apos), among others. Similarly to what was reported by Chopra et al. for sahiwal bovine milk (Chopra et al.), the gene ontology and KEGG pathway enrichment analysis demonstrated that the uniquely identified MFGM proteins from DM were involved in immune response, participating in complement activation, defense response and positive regulation of B cell activation, fact that may be positive when using DM in infant formulas.

With all this, we believe that this Research Topic puts together a representative collection of studies that reflect the state of the art in this interesting and emerging field aimed to decipher the secrets and biological role(s) of dietary proteomes and their potential implications in health and disease conditions.
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