Proteomics Data Generation and Analysis
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My area of research using “omics”
e Big data generation and analysis
e Understanding of'molecular netWworks

e Factors limiting big data
o Current state and future perspectives
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Presentation Notes
Proteomics and metabolomics data can reveal molecular mechanisms directly related to the phenotype and behavior of organisms. Because of rapid advancement in analytical chemistry including mass spectrometry, genome sequencing and computational biology, proteomics and metabolomics technologies have been implemented in more and more research projects to answer key scientific questions that cannot be addressed using other tools. More and more large scale data at protein and metabolite levels have been generated. The presentation will highlight recent advancement in data generation, integrative analysis, challenges and opportunities.


B

My area of research: proteomics and
metabolomics of stomatal movement
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Presentation Notes
•	What is your area of research?
•	What does “Big Data” mean to your area, perhaps by quick example?
•	How is data generated, communicated, and/or computed in your research area?
•	What are the factors that limit Big Data in your area at UF?
•	What are the big challenges that Big Data will address?
•	What is the current state of Big Data generation/analysis in your field, what is the projected growth over the next 5 years, and what are the anticipated infrastructure and analysis challenges that need to be met to successfully compete?


http://waynesword.palomar.edu/

“Omics” and systems approaches

« Environmental and genetic perturbation of stomatal movement, follow
how the cells’ physiology is changing in real time and correlate with
accompanying protein and metabolite changes.
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Presentation Notes
- Therefore, RL and CO2 signaling is highly related to bioenergy production for a low carbon society. The findings will fill critical knowledge gaps in guard cell and mesophyll cell RL and CO2 signaling and metabolic networks and solve the long-standing question of signaling between the two types of cells. 
- The beauty of our system is it allows us to see how the cells' physiology is changing in real time (by observing apertures) and correlate this with accompanying metabolite changes. MOST other single cell types do not offer this capability.�- After absicic acid ABA treatment, stomata close and guard cell metabolites change rapidly following ABA treatment. �- It is interesting to note that Metabolomics analysis reveals that the “ABA” response is actually a multi-hormone response. Previous papers showed application of the hormone JA closed stomates and application of the hormone  IAA opened stomates. Now we see that the “ABA” response actually involves (in part) elevation of JA and reduction of IAA levels in guard cells. These responses are lost in the gpa1 mutant, which is hyposensitive to ABA.
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Systemic understanding of
molecular networks
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http://pmcb.ifas.ufl.edu/
http://pmcb.ifas.ufl.edu/

Factors limiting big data

«" Proteomics data generation: instrumentation and
technology for high sensitivity, select|V|ty and throughput.
- hypothesis generation to testing ==

- scale, speed and coverage _
The world’s first

“Tribrid” LC-MS |

«" Proteomics data storage and archiving, quality control,
release and access, Trans-Proteomic Pipeline

«" Informatics: statistical/bioinformatic
anlysis, networking and modeling.

«" Data standard and sharing

«" Training of young scientists
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Whoever (person, grouping, country) learns to store, access and analyse such data will gain a huge scientific and commercial advantage


Current state and future perspectives

«" Instrument and technology development and data
generation continues to be in the active phase

«" Cloud storage, back up and archiving, as well as large
scale data analysis

« Open source, software interface development for non-
bioinformaticians — statistics, modeling and networking

« Proteomics standard (MIAPE) and data sharing: reusing
«" Cross-disciplinary collaboration and training, e.g.,
analytical chemistry, molecular biology, biochemistry,

statistics and bioinformatics

«" Big data, big challenges and big opportunities
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The Minimum Information About a Proteomics Experiment (MIAPE)
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