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What is dkNET? 

• dkNET provides a single point of access to information about diverse research resources,
including data, information, materials, tools, funding opportunities, literature, services,
events, news, and projects that advance the mission of the NIDDK.

• dkNET provides tools and services in support of rigor and reproducibility, built around
the Research Resource Identifier (RRID) and the FAIR data principles (Findable,
Accessible, Interoperable, Re-usable).

https://dknet.org 
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Hypothesis Center - A Powerful FAIR Platform for 
Biomedical Researchers 

• Lowering the barrier of entry to 

bioinformatics resources and 
workflows 

• Provide information to the DK 

community on computational 
resources 

• A hub for big data and hypothesis 
generation, bringing together a 

collection of online tools 
• Detailed tutorials guide 

researchers in using these 

resources (Am I using the tools 
correctly? feedback from ASCB) 
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Hypothesis Center - Signaling Pathways Project 

SPP simplifies data mining of ‘omics data, 
connects bench researchers to FAIR data 
to allow them to easily interrogate the data 
to generate hypotheses 

● Find genes with important roles in 
receptors, enzymes, organs and 
tissues 

● Define signaling pathways relevant 
to a single gene or a regulation 
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STRIDES Goals 

The Hypothesis Center allows researchers to extract information across transcriptomic and ChIP-Seq 
datasets, providing a powerful meta-analysis platform that surveys across millions of FAIRly 
biocurated omics data points to make high-confidence connections between genomic targets, their 
upstream regulatory pathways, and disease states. Future plans include expansion to more data 
types. The HC is comprised of two primary components: 1) The Signaling Pathways Project (SPP) 
knowledgebase and 2) Research resource information and resolution services. Through the tools in 
the HC, a researcher can find a list of target genes for receptors, enzymes and transcription factors, 
obtain a snapshot of the dynamic regulatory programs of the cells under study, and utilize this 
information to formulate new hypotheses.  Researchers can then further, for example, prioritize 
molecules and design experiments to test the novel hypothesis by targeting these molecules. The HC 
is designed to be user-friendly for a wide spectrum of scientists including bench scientists with little 
computer programming skills. It is currently housed at an institutional server at the Baylor College of 
Medicine.  The application seeks support to migrate the HC to the public cloud. The migration will 
allow the investigators of dkNET to further enhance its functionality utilizing the cloud environment, 
and to make it more finable and accessible to the community. Initial Phase: Transition of SPP database 

and application server to cloud environment 



Signaling Pathways Project 
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SPP FAIR Curation 

● Curation of existing datasets to 
improve FAIRness 

● Enhanced datasets can be pre-
processed to populate database 

● Database content used to drive SPP 
web application 
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Current dkNET Cloud Experience 

• Familiarity with AWS administration

• Foundry data aggregation pipeline deployed to AWS
• Utilizes EC2, S3, RDS (MariaDB)

• Data processing takes advantage of AWS auto-scaling with spot instances
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SPP STRIDES Migration 

Typical systems administration: 

• SPP Application 

• Standard Java application server 

• Basic AWS administration 

• Java application development and deployment 

• Data Processing 

• Basic AWS administration 

• Knowledge of Amazon S3 
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SPP STRIDES Migration 

Need for specialized AWS knowledge: 

• SPP Data (Oracle Database) 
• AWS “variant” of Oracle database 

• Special AWS commands for data transfer (via data pump) 

• Deeper knowledge of AWS configuration and security 

Utilized AWS Support Center to complete migration 

• STRIDES provides Enterprise support plan 

• Provide information to navigate AWS specific Oracle implementation 
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Benefits of SPP STRIDES Migration 

• Collaborative Development 
• Ability to provide access to cloud resources for developers from multiple sites 

(e.g. UCSD, BCM) 

• Ability to use built-in AWS features 
• Automated backups and snapshots 

• Load balancing and fault tolerance (currently investigating) 

• More options to tailor service capacity 
• Development versus Production 

• EC2 compute nodes 

• Oracle RDS options 
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Current SPP STRIDES Costs Overview 

• Amazon RDS (Oracle) 
• 72% of total monthly cost 

• Largest cost driver due to Oracle database license [60% of RDS cost] 

• Amazon EC2 (Web Application & Data Transfer nodes) 
• Expect increased cost (2-3X with fault tolerant deployment and additional 

processing 

• Other Costs (e.g. detailed monitoring, data transfer) 
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