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· Announcements:
1. Invitation to contribute to a special issue of Computational Science and Discovery exploring nanotechnology informatics. If interested contact Nathan Baker. http://iopscience.iop.org/17494699/focus/Focus%20on%20Nanotechnology%20Informatics
2. ISA-TAB-Nano weekly meetings will be combined with the Thursday Nano WG meetings.

Presentation by Kaizhi Tang, PhD, Program Manager, Data Mining and Informatics Intelligent Automation, Inc.

Title: An Integrated and Comprehensive Data Mining System for Studying Environmental Impact of Nanomaterials: NEIMiner
 
[bookmark: _GoBack]Abstract: As more engineered nanomaterials (eNM) are developed for a wide range of applications, it is crucial to minimize any unintended environmental impacts resulting from the application of eNM. To realize this vision, industry and policymakers must base risk management decisions on sound scientific information about the environmental fate of eNM, their availability to receptor organisms (e.g., uptake), and any resultant biological effects (e.g., toxicity). To address this critical need, we propose a model driven data mining system, called NEIMiner, for studying nanomaterial environmental impact (NEI). NEIMiner consists of four components: NEI modeling framework, data integration, data management and access, and model discovery and composition.  The NEI modeling framework defines the scope of NEI modeling and the strategy of integrating NEI models to form a layered, comprehensive predictability. The data integration layer brings together heterogeneous data sources related to NEI via automatic web services and web scraping technologies.  The data management and access layer reuses and extends a popular Content Management System (CMS), Drupal, and consists of modules that model the complex data structure for NEI related bibliography and characterization data. The model discovery and composition layer provides an advanced analysis capability for NEI data. Together, these components provide significant value to the process of aggregating and analyzing large-scale distributed NEI data.
 
We achieved the following contributions. First, we defined an NEI modeling scope, which we used to design and implement a NEIMiner information system. The modeling scope provides a holistic view of data and models related to NEI.  Developing a detailed modeling scope provides significant value to the process of aggregating and analyzing NEI data, especially with the consideration that the NEI data is sparsely distributed across many sites and is ever-growing. Second, we have successfully extracted data in an automatic way from multiple NEI data sources and aggregated them in a central information system. Based on the survey of a wide range of data sources and in-depth analysis of some data sources such as caNanoLab, ICON, NBI, EU nanomaterial toxicity publication data, BioPortal NanoParticle ontology, etc., we designed a flexible Nano Information Integration module. This module allows a user to select and customize the search criteria to extract data from some sources periodically without human intervention. The capability to integrate multiple data sources will foster interesting and meaningful innovation through interdisciplinary research. Third, we have designed and implemented an online interface for NEIMiner, based on the cost-effective CMS Drupal. The Drupal modules that we reused, developed and extended help a user to manage all the data related to NEI effectively. Fourth, we have developed two important data mining models for NEI knowledge discovery. First we have successfully reused ABMiner to import and analyze a highly relevant dataset from NBI to build an interesting NEI prediction model. All the features, including data extraction, feature selection, meta-optimization, model selection, model deployment, and both desktop and web model query, in ABMiner proved useful to mine NEI data. Based on ABMiner’s model base component, we developed a Drupal module that manages these models efficiently. Second, we developed information network analysis methods for NEI publication data and our current implementation will help a user to easily understand the high-level knowledge of NEI.    A prototype of the NEIMiner system is available at http://neiminer.i-a-i.com/.

Slides will be made available after IAI approval.


Q: Network analysis: 1003 popped up frequently, does not make sense.
A: Might not be a valid result, a problem with PubMed?

Q: How is the weight determined for each endpoint?
A: We are consulting a group of experts who decide what kind of weight to use.

Q: Can user define the weight?
A: Yes, you can personalize it.

Q: Have you tried different datasets?
A; This one is the only dataset that is available at this moment.
C: Nanoregistry will have several datasets available by mid-summer.



