
	
	Prepared by: 

BioTeam Inc.

Cambridge, MA USA

http://www.BioTeam.net
Primary Contact:

Stan Gloss

Email: sgloss@BioTeam.net
Tel/Fax: (866) 957-9994


IGD-GBS MiniLIMS Proposal

Prepared by: Brian Osborne - BioTeam

Prepared for: Sharon Mitchell

Proposal number: 03-22-2012-01

Last update: April 4, 2012
This document is confidential and proprietary to the BioTeam, Inc. This document may not be distributed or duplicated, in any part or in any manner, except for the express purpose of evaluation. ©Copyright 2012. All Rights Reserved.

1. Summary
Situation

Scientists at Cornell University and the ARS have developed a method called Genotyping-By-Sequencing (GBS), a multiplexed approach based on next-generation sequencing technologies that is suitable for a wide variety of species. The GBS method is currently used in a production environment at the Institute for Genomic Diversity (IGD) such that outside laboratories can submit samples to the IGD and pay for the GBS results. 

The current systems used at the IGD for handling sample submission, tracking, and billing are disparate and incomplete with respect to functionality. BioTeam proposes that a custom MiniLIMS system could both replace those systems that are currently sub-optimal and interact with those systems that are useful and widely used. The end result should be more efficient and easy-to-use for those submitting and for those handling samples and data in the lab.

Detailed information on the existing systems and workflows are available at https://confluence.cornell.edu/display/~jiv2/GBS+Project.

Goal and Objectives

The goal is to replace the following resources with a customized MiniLIMS:

· Redmine
· IGD Tracking database at http://sorghumdiversity.maize.cornell.edu/
· SampTrack application
· GBS database (MySQL with Access interface)
Functionality in Redmine like workflow summaries, plate tracking for the purposes of pricing, and billing or payment status would be implemented in MiniLIMS. 

Functionality in the IGD Tracking database like image upload and documentation would be implemented in MiniLIMS.

The SampTrack application provides a graphical interface for entering and portraying Sample and container data. This application is currently in use and its functionality should be re-created in MiniLIMS.

The GBS database is a relational schema used by SampTrack. This database should be replicated in the MiniLIMS semantic database. 

The following system will need to interact with this MiniLIMS:

· Customer registration at https://cores.lifesciences.cornell.edu/userdev/newuser.php
Customer information from the Core Laboratories Center LIMS (CLC LIMS) should be visible and searchable in MiniLIMS. This would allow generation of PO’s and invoices. The pages that display customer information should only be visible to privileged users in MiniLIMS. MiniLIMS should also implement an email notification system based on specific triggers. MiniLIMS should only store information currently not stored by the Core Laboratories system, (e.g. customer details, payment mode and account number are captured in the CLC LIMS and should not be replicated in MiniLIMS). There are outstanding issues regarding access to CLC LIMS from MiniLIMS and these issues may constitute a risk to the project.

2. Proposal
Note: This is a time-based proposal and the following estimates are for planning purposes only.

2.1.  Detailed Requirements and Time Estimates
Install MiniLIMS: 1 day

MiniLIMS requires a minimal server operating a standard LAMP stack. These system requirements are documented:

http://MiniLIMS.bioteam.net/docs/1-0/overview-and-requirements/
CLC IT will provide a virtual machine on VMware or Redcloud (eucalyptus) infrastructure. CLC IT can configure for disaster recovery since there are no built-in provisions in MiniLIMS for providing quiesced database dumps for backup.

MiniLIMS is a user installable software product. Once a software license has been obtained, CLC IT staff may download and install the MiniLIMS software on the provisioned server.

MiniLIMS software can be downloaded on-line:

http://MiniLIMS.bioteam.net/downloads/
MiniLIMS installation procedures are documented:

http://MiniLIMS.bioteam.net/docs/1-0/installation-guide/
CLC IT staff may or may not make use of BioTeam assistance to install MiniLIMS. 

Refine and define first-pass data model: 2 days

BioTeam will work collaboratively with IGD staff to refine a first-pass data model as needed and define it within the MiniLIMS software. Schema diagrams can be found at https://confluence.cornell.edu/display/~jiv2/example+custom+queries and https://confluence.cornell.edu/display/~jiv2/GBS+DatabaseSchema+Image. Page types may include at least:

· Project (e.g. enzyme, contact information, plate number and status, sample spreadsheet, payment status, data distribution, taxa and genomic information)
·  DNA Plate
· Sample
· Adapter layout
· Restriction Enzyme
·  Sample Prep Plate. The laboratory needs to track steps in library creation, including if the QC looks good before sequencing.  We assume that this information would go on this page.
· Flowcell
· Web Upload or Sample Submission
· Taxonomy, reference genomic information and adapter specific information
·  Oligo. This may not be necessary.
· Payment
· Customer
· Library or Sequence Submission
· Tracking of data analysis and distribution status
· Data distribution page. 
These pages are only proposed at this point. A more precise list of all the pages along with their fields is required.
Populate MiniLIMS with GBS data: 1 day

MiniLIMS enables the import of data from uploaded Excel spreadsheets and text files. BioTeam will work collaboratively will IGD staff to populate MiniLIMS with GBS data including legacy data, restriction enzymes, and adapter layouts once a data model has been approved.

Customize MiniLIMS to provide a means to distribute data to different classes of customers: 5 days

This is currently under-specified, therefore it is assumed to be time-consuming
Data distribution is currently done manually via DropBox or hard drive.

1) IGD needs to produce a detailed specification for the information and format for data and metadata distribution.

a) Rob Elshire will be producing a standard for information which should help IGD produce the spec. This standard may resemble MIAME or MIAPE standards.

b) This standard may contain definitions for different classes of customers.

i) customers that receive only sequence data and metadata about panel etc (is "key file" a standard term?)

ii) customers for whom the facility has produced genotypes.  they may or may not also want the sequence data.

2) Do we want to consider a mechanism that defines the contents of an archive file that can be accessed via web link, including programmatically (curl or wget)

Customize MiniLIMS to replicate SampTrack functionality: 3 days

A key SampTrack function is to enable to mapping of GBS plate data to Flowcell and Lane locations. Example workflow:

· Choose DNA plate
· Choose adapter layout
· Enter restriction enzyme and plate label
· Click “Create Plate” to create a Sample Prep Plate
· Select 1 or more Sample Prep Plates to go into a Flowcell Lane
The user should be able to check multiple Lanes with checkboxes. Also, the lab will be moving to 384 well sample prep plates, where 4 96 well plates will be robotically transferred to 1 384 plate and this should be tracked (it is not necessary to do parsing of robot log files). SampTrack currently reads from a GBS Access database. For screenshots of SampTrack see https://confluence.cornell.edu/display/~jiv2/SampTrack+screenshots+and+notes.

Create custom queries: 1 day

Various useful queries on GBS are found here: https://confluence.cornell.edu/display/~jiv2/example+custom+queries. These queries need to be enabled in MiniLIMS.

IGD also needs a page that gives them an overview of what has occurred with a plate, what libraries were made, what days different steps of the process were done, what Flowcell and Lanes it was sequenced on, and comments about unusual processes done to the plate.

Provide an interface to launch QC scripts : 2 days

A set of Perl scripts are used to analyze files created as part of the GBS workflow. These scripts can be launched from within MiniLIMS where their output can be displayed. Not known if this QC data should be displayed or written to the MiniLIMS database.

Create Sample submission interface : 2 days

Sample submission works through the upload and parsing of an Excel spreadsheet (https://confluence.cornell.edu/display/~jiv2/sample+submission+site+screenshots). A MiniLIMS page will be created for this purpose. A number of changes have been proposed to the existing Sample submission process: https://confluence.cornell.edu/display/~jiv2/sample+submission+change+requests.

 Create Sequence Submission interface : 1 day

Sequencing is not performed in the GBS lab, and it may be done off-site. Emails and packing slips may have to be generated if this is the case. If the proper report is generated when a Flowcell was created then all information for submission could be captured on the Flowcell page and this is not required.

 Create pages for Billing in MiniLIMS: 5 days

 This is currently under-specified, therefore it is assumed to be time-consuming. 

Actual invoices will be generated in the CLC LIMS, and it is not clear what interfaces are necessary to create an invoice and populate it with line items. At this point we do not expect this to go much beyond a reporting tool so that staff can populate an invoice with appropriate line items.

CLC needs to develop the specifications for RESTful interface for every function needed and CLC will have to commit to providing those interfaces.

2.2.  Out of Scope
This is a time-based proposal and not an objective-based proposal and in that sense there are no scope limitations. The time estimates above are based on the assumption that BioTeam performs most of the effort with IGD providing input. However IGD maintains IT and Development staff with sufficient expertise to perform many of these tasks and may choose to be active contributor.

2.3.  Investment
MiniLIMS  Annual License

$4,995

23 Days of Service


$46,000

The BioTeam estimates approximately 23 days of work to deliver the GBS MiniLIMS as described above. The rate for this service is $2000 per day. BioTeam will contact Sharon Mitchell if the project requires more than 23 days of work and BioTeam must receive authorization from Sharon Mitchell for work in excess of the 23 days. Additional days will be billed at the same rate per day. IGD will be billed at the end of each month for the number of days delivered in that same month.

All work done on the project by BioTeam personnel will be tracked in Basecamp (https://bioteam.basecamphq.com).

IGD will not be invoiced for work that is not recorded in Basecamp and will only be billed for the actual work done regardless of the estimates above. This approach will reward IGD for efficient project management by reducing the cost of the project.
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