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Functional Bioinformatic Analysis

Figure 2. Gene Ontology (GO) classification of Pseudomonas orientalis proteins in presence
to Cd(II) stress in the categories: Biological Process, Molecular Function and Cellular
Component.

The identification and functional classification of proteins in extracts of Pseudomonas
orientalis with and without cadmium associated with plant growth promoting traits, make it a
future candidate to potentially be used as a bioinoculant in contaminated soils.

1. Bacterial culture Pseudomonas
orientalis without and with Cd(II) to
150 ppm

1. INTRODUCTION

Cadmium is considered a heavy metal that has effects on
human health and also on ecosystems. In the soil, it
reduces fertility and agricultural productivity. Bacteria
have different stress tolerance mechanisms due to the
presence of this metal, including the production of
siderophores, proteins and exopolysaccharides. The
objective of this study was to identify Pseudomonas
orientalis B06CM strain 1 proteins in response to
cadmium using nano LC/MSMS proteomic analysis of the
bacterial extract with and without cadmium at a
concentration of 150 ppm. The bioinformatic analysis of
the proteins was carried out with the Gene Ontology (GO)
annotation from the UniProt database, which allowed the
protein to be classified into three categories such as
Molecular Function, Biological Process and Cellular
Component. These findings contribute to the fulfillment
of sustainable development objectives 3 and 15.

2. MATERIALS AND METHODS

3. RESULTS AND DISCUSSION
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Proteins Involved in the Plant Growth Promotion of Pseudomonas orientalis in the 
Presence of Cadmium.
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6. Protein ID

Mascot (Matrix Science, London,
UK; version 2.8.0). Database
Pseudomonas orientalis Uniprot
(19009 entries).
Scaffold (version Scaffold_5.1.2)
was used to validate MS/MS based
peptide and protein identifications.
criteria: At least 2 unique peptides
identified sum score greater than
2X p<0,01 (0.0001% error rate).

1. Cells growth of Pseudomonas
orientalis without and with Cd(II) to
150 ppm

Band 
excision

Furthermore, approximately 30 common proteins were identified in the two bacterial
extracts involved in the activities of nitrogen fixation, phosphate solubilization, sulfur
metabolism, siderophore production, synthesis of the phytohormone indole acetic acid,
metal resistance, exopolysaccharide biosynthesis and oxidative stress response (Table 1).
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The results obtained allowed us to identify 5 differentially present proteins, which
may be related to the effect of tolerance on the growth of bacteria in the presence
of cadmium as shown in figure 1.

Figure 1. Venn diagram provides an overview of key
proteins of Pseudomonas orientalis extract without
(POE) and with Cd(II) to 150 ppm (POE-Cd).

Table 1. Identified proteins of Pseudomonas orientalis extract with Cd possibly associated
with the response to this metal (green) and both extract involved in the Plant Growth
Promotion of by LC-MS/MS

These proteins are involved with metalloproteins or proteins binding to different molecules
(50%), catalytic activity (33%). In Biological Processes involved in metabolic processes of
vitamins (38%) and small molecules or carbohydrates (38%). Regarding the Cellular
Component, most proteins are part of the cytoplasm, ribosome and ribonucleoprotein
complex (Figure 2).
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The analysis by gene ontology
(Gene Ontology) was derived from
the UniProt-GO database, the
proteins were classified into the
categories: Biological Process,
Molecular Function and Cellular
Component.
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