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ABSTRACT

The surface of the human body, including the gastrointestinal tract, is occupied by trillions of microbial

cells_with_diverse metabolic functions, constituting the human_microbiome. The composition of the
microbiome varies with body region and among individuals, and the majority of the microbiomes, their

genes and protein products are poorly characterized. Recent studies have highlighted the importance of
mass spectrometry-based omics approaches, and in particular metaproteomics, for deep functional
characterization of the human microbiome. However, major analytical and bioinformatics challenges
remain due to the enormous complexity, high dynamic range and large intra- and inter-individual
variations in the human microbiome. Herein, we review the analytical approaches that have been
implemented for metaproteomic studies of the microbiome and discuss the challenges in sample
separation and instrument measurements. As well, we review the bioinformatics tools available for
metaproteomic data processing, their challenges and their applications for deep characterizations of
human microbiomes.

Content
INEFOAUCEION. ...ttt ettt e at e st e e st e e s sbteebeeesbeeesbeeesabeesabeesnbeenns 2
Challenges in the metaproteomic sample preparation of human gut microbiomes.......................... 2
3. Reducing the microbiome sample complexity for mass spectrometry analysis ..............ccceceeniennen. 4
3.1. Separation of different types of microbial cells ................coociiiiiiiiiii e, 4
3.2.  Protein and peptide level separation ...............cccooiiiiiiiiiiiiiii 5
3.2.1. Liquid chromatography and capillary electrophoresis in metaproteomics.................. 5
3.2.2. Multidimensional separation and pipelines.............cccccoiiiiiiiiiiiinie e 5
3.2.3. Activity based protein profiling of microbes...............ccoocoiiiiiiiiii, 6
4. Characterization of microbiomes using mass spectrometry............ccocccoeiiiiiiiiniiinie e 7
4.1. Identification of gut microbial peptides and proteins .............cc.cccooiiiiiiniiniiii e, 7
4.2. Metaproteomics workflow for deep characterization of microbiomes .................c.ccoocee. 8



Download English Version:

hitps://daneshyari.com/en/article/11027325

Download Persian Version:

https://daneshyari.com/article/11027325

Daneshyari.com


https://daneshyari.com/en/article/11027325
https://daneshyari.com/article/11027325
https://daneshyari.com

