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Abstract

“Next Gen” DNA sequencing technologies are transforming how DNA sequencing can be applied to study biology. The first
wave of technologies are providing large numbers of l[aboratories with “Genome Center” kinds of throughput to make
discoveries and develop new assays never before imagined. From rapidly sequencing genomes and metagenomics, to
quantitative assays focused on gene expression, variation analysis, and genomic structure, the higher throughput rates and
lower costs of Next Gen sequencing hold great promise for revolutionizing genomics research and molecular diagnostics.
However, laboratories acquiring Next Gen instruments face multiple challenges ranging from tracking samples and their
preparation steps, to storing and organizing data, to efficiently running the analysis algorithms used to process and
understand the data.

The Geospiza FinchLab addresses all facets of operating Next Gen instruments in both research and core lab environments.

Advanced web-based tools allow groups to develop complete data entry interfaces for collecting sample data and defining a
full range of laboratory processing steps. Data linking tools organize run data so that sequences and quality reports are
easily accessed and linked to samples. Finally, standard data processing pipelines perform sequence assemblies,
alignments, and prepare reports to make key results easily accessible. FinchLab is highly extensible so that new pipelines
and configuration can be performed entirely by Geospiza's customers. FinchLab support for 454 will be demonstrated with
specific examples that include laboratory set up, operation, and initial data analysis.

Orders
-I. FinchLab Maxt Gen Ui, C Darwin S 04, 2008 3-55PW E Gl FinghTY | ocx Seasn il Loazenit SCientiStS Iogin to the Server and Select a SerVice
" — that has been defined by the laboratory.
+ Odara i Place Ordar L1
:___ﬂ'::":d: Shoose from the types of ordens avalable below.
Bata
:.:: :":I" A | 454 Sequencing Sequencing using the 454 Genome Sequencing FLX Instrurnent
ke P pschi
" M i Scientists fill out the form online, or optionally can
download an excel template, fill it out and upload
their data back into FinchLab.
’J FinchLab Mext Gen User: C Darsin  Sep 04, 2008 224400 @ Gat Fineh TV  [OuckSeacn | Go | Logout ann “ Finch_lnputGrid-1 xis
—u < N T - - © 020 -
, B Fositon | Sample Prep kit CIMA Type -
Home [ 2 | | azureus  Shabgun Sequencing GEnarmic DRG {
L 2 laurerin Shioboun Sequencing EEnarmic Db, - LAY
* Dird 1 3 areus Pared End Sequencing  cOM& |
o - Create Drder v E 4 coelicolor  Paired End Sequancing  Amplican Library
8 Place Order &
= View Orders ) il
+ Dats Order Information :
g
" Yiew Uata "customer C_Darwin 10
® View Folders 11
5 Yiew Projects *Lab Group | PUBLIC M Group associated with Order, 1z

u Wiaw Querses

Feel free to give your arder any name. A

- r C_Darain_100026 -
Order Name umigue tracking ID will be assigned. s = | Sheeal ] + Py -

Crder Commant

Laboratory "use

Sample Information

| only" fields
| Fil Down  [§¥ Fill Down Plus (%) Clear Column  $35 Highlight Column 1) (s <€
Range G0 | Al |m
Position "Sample *Prep Kit *DNA Type
1| - seleet - e | - select - s ®
¥ 34 (%) 3 ¥ (%08 ¥ % 13
1  APUrELS || Shesgun Sequencing & | Ganomic DMA ¥
2 laurEngi || SGhotgun Sequencing 8 | Genomic DMA - LMW L8
T areus || Paired End Enquencing T1 cDibas, _:*
4 | eoalicolor || Pained End Soquencing 18 | Amplicor Library -+
5 - seiect - W8 | - vetct- 4

All forms are created by the laboratory using a web-based interface. No programing is
required. Forms can contain any number and kind of column. For core labs, fields can
map to pricing information for billing.

Laboratory Operations
® @

Each type of sample (template) can have a specialized workflow
consisting of a series of steps called statuses.

For each step in the workflow, custom data (including attachments)
can be collected. Custom data may be required or optional

When steps are completed in a workflow the status of a template is
updated. During the update custom data are entered.
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Large numbers of templates (of mixed type) can be updated
simultaneously, to simplify data entry.

Instrument Runs

Initiate instrument runs by selecting single
reactions, or sets of reactions

Detailed overviews of key objects provide a full picture of lab operations at a glance.

Instrument runs store information about sample placement in slides.
The instrument run workflow tracks which samples are running and
provides additional tracking for failing runs, and samples. When a
run is failed the operator has options to fail the samples or repeat
another run.

When the run is complete, the "Complete Run" button is clicked to
link the collected data to the samples.
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Connecting Data.

« Directories containing data files, located on the central server, are browsed through the web interface.
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Run Change Log

Summary By At Commaent for Change
Run Completed, mBnager J008-09-03 18:02:07
16 reactions completed as "Run Completed® (C). manager  2008-09-03 18:02:07
Created, manager 2008-09-03 17:49:03

From the instrument runs interface many operations can be initiated. Between one and all of the sequence

files can be queued for analysis, data can be reassigned to reactions to correct errors, and any data can be
displayed to customers or other end users. Additionally, links to analysis allow labs to review results before

other users can access the information.

Data quality
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When files are linked, 454
quality metrics are
converted to tables and
graphs for improved
access and web-based
viewing. Like sequence
files, these reports can be
displayed to customers or
collaborators

Assemblies

FinchLab can also perform production-based sequence analysis, including DNA
sequence assemblies with the Newbler assembler. In a similar fashion to linking
data, results are filtered according to file type. Data processing pipelines can be
created and executed by the FinchLab Analysis Server using the application
programming interface (API). However, FinchLab ships with a number of standard
pipelines to support a wide variety of applications out-of-the-box.
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