Revealing the effects of oil exposure on the pelagic microbial community using global proteomics approach
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Objective: 


The objective of this proposal is to discover, quantitate, and model changes in the pelagic microbial community, as a consequence of exposure to oil.


Expected results will help to address questions posed by NGI, specifically looking at the oil spill-modulated changes in the structure and function of the microbial community across the Alabama shelf.

Hypothesis:


We hypothesize that the diversity and abundance of specific groups of microorganisms will change in response to oil exposure.  These changes will be measurable at the proteomics level. 

Specific aims:
To attain our objective and to test our hypothesis, we will pursue following specific goals:
(1) To determine diversity and abundance of pelagic microorganisms in response to oil exposure using a global quantitative proteomics approach

(2) To characterize and to model physiological effects of the oil spill on the pelagic microorganisms via systems biology and pathway analysis

Experimental approach: We will analyze microbial samples collected on filters from surface waters before and after oil exposure (collaboration with Dr Alice Ortmann, DISL) to characterize the changes occurring on the proteome level. These qualitative and quantitative changes at the molecular level will be results of both changes in the diversity and abundance of microbial community, and the modifications of cellular pathways affected by the oil spill.


Proteins will be extracted from collection filters using the Barocycler (PBI) robotic sample preparation system. High throughput protein identification and relative quantitation will be performed to compare biological samples from different stations. The label-free quantitative proteomics approach, routinely used by our group in LSBI, will be employed. The state-of-the-art liquid chromatography and tandem mass spectrometry equipment (nano- LC Ultimate 3000 HPLC, Dionex; LTQ-Orbitrap mass spectrometer, Thermo, USA) will be available for this project.  The raw spectral data will be processed by Proteome Discoverer software (Thermo, USA) for protein identification, followed by quantification using the ProteoIQ software (BioInquire, USA). Functional analysis and pathway modeling will be carried out using the Ingenuity Pathway Analysis software (Ingenuity Systems, USA). Furthermore, the results acquired at the proteome level will be integrated with the genome sequencing data obtained from the same samples by Dr. Alice Ortmann, who started this work as a part of the Phase 1 NGI project (see proposal from Dr. Alice C. Ortmann, DISL). This integrated genomic/proteomic approach will enable a comprehensive systems biology analysis of diversity changes in Archaea triggered by the oil spill.

Facility and Personnel: The LSBI is a research institute with proven record in proteomics research on a wide variety of organisms, ranging form bacteria to human (http://www.lsbi.mafes.msstate.edu/). It operates region-wide and state-of-the-art proteomics0related equipment under direct the supervision of one of the PI (Dr. Pechan). Both PIs have combined 15 years of experience in the field of proteomics.
Budget:

Total cost estimate for proposed work is $130,000.00 

1

