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Pre-Programmed Biology

ÁUser friendly GUI front end to powerful, pre-
validated automation of kits

All DNA/RNA kits are welcomeé

ÁOur goal is to enable customers to use most 
appropriate chemistry, not to drive reagent 
consumption of a specific kit.

Shareware Method Approach

ÁCaliper and partners continue to develop methods 
and make them freely available to GW users

ü ñPersonal Automationò for first-time automation users

ü Pre-programmed, validated methods for standard kits

ü Integrated vacuum filtration or magnet accessory

ü Ultrasonic clog detection sensor: eliminate contamination

ü Email/text message paging option

ü Visual deck layouts & easy to follow instructions

Zephyr GW
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Category Vendor Kit based applications Status

Fragment DNA-Mag Bead Agencourt Agencourt AMPure and Ampure XP Completed

Fragment DNA-Mag Bead Agencourt Agencourt CleanSEQ Completed

Fragment DNA-Ultra Filtration Edge Bio Edge Bio- ExcelaPureÊ UF PCR Purification SystemCompleted

Fragment DNA-Ultra Filtration Macherey-Nagel Macherey-Nagel NucleoFast 96 PCR Kit Completed

Plasmid DNA- Filtration Macherey-Nagel Macherey Nagel NucleoSpin Robot 96 Plasmid Completed

Total RNA-Filtration Macherey-Nagel Macherey Nagel NucleoSpin 96 RNA - tissue / blood Completed

Genomic DNA- Filtration Macherey-Nagel Macherey Nagel NucleoSpin 96 Tissue kit Completed

Fragment DNA-Ultra Filtration Millipore Millipore MultiScreen PCR96 Filter Plate Completed

Fragment DNA-Ultra Filtration Millipore Millipore Montage SEQ96 Sequencing Reaction Cleanup Kit Completed

Genomic DNA- Filtration Promega Promega Wizard SV 96 Genomic DNA Completed

Total RNA-Filtration Promega Promega SV 96 Total RNA Isolation System Completed

Plasmid DNA- Filtration Promega Promega Wizard SV 96 Plasmid DNA Completed

Plasmid DNA- Filtration Qiagen Qiagen QIAprep Turbo 96 plasmid Completed

Fragment DNA- Filtration Qiagen Qiagen QIAquick 96 PCR Purification Kit Completed

Caliper Application Caliper PCR Setup Completed

Caliper Application Caliper Sequencing setup Completed

Caliper Application Caliper Normalization Completed

DNA Purification Agencourt Ampure Double Purification DNA Mag Beads In validation

PCR Axygen Axygen AxyPrep-96 PCR Cleanup Kit In validation

Genomic DNA Axygen Axygen AxyPrep-96 Blood Genomic DNA Kit In validation

Total RNA-Filtration Macherey-Nagel Macherey Nagel NucleoSpin 96 RNA - cell culture In validation

Genomic DNA- Filtration Macherey-Nagel Macherey Nagel NucleoSpin 96 Blood In validation

Fragment DNA-Ultra Filtration Qiagen Qiagen MinElute 96 UF PCR Purification Kit In validation

Total RNA-Mag Bead Agencourt Agencourt RNAdvance Cell v2 Ready for validation

RNA Filtration Ambion Ambion RNAqueous-96 Kit Ready for validation

Total RNA-Filtration BioRad BioRad Aurum Total RNA 96 Kit Ready for validation

Fragment DNA-Filtration Macherey-Nagel Macherey-Nagel NucleoSpin 96 PCR Cleanup Kit Ready for validation

Cell Proliferation Assay (Colorimetric) Promega Promaga - cell tyter 96 assay Ready for validation

RNA Cleanup kit Agencourt Agencourt RNAClean XP In Development

Total RNA-Mag Bead Ambion Ambion MagMax 96 for Microarrays Total RNA Isolation Kit In Development

DNA extraction Bioneer Bioneer AccuPrep Genomic DNA Extraction Kit In Development

PCR Purification Bioneer Bioneer AccuPrep PCR Purification Kit In Development

Plasmid DNA- Filtration Invitrogen Invitrogen PureLink Pro Quick96 Plasmid Purification Kit In Development

Genomic DNA- Filtration Invitrogen Invitrogen PureLink Pro 96 Genomic DNA Purification Kit In Development

Plasmid DNA- Filtration Macherey-Nagel Macherey Nagel NucleoSpin Robot 96 Plasmid Strip Tube In Development

Genomic DNA - Mag Bead Macherey-Nagel Genomic DNA from Tissue Nucleomag In Development

Zephyr GW: Roadmap for Kit Validation
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SCICLONE NGS
WORKSTATION
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Automated Sequence Capture Workflow

ÅDay 1:  Library Preparation
- 6 hrs for 96 samples including PCR enrichment and purification

- 30 minutes hands -on time

- 3 ug fragmented gDNA input

- PCR enrichment performed off - line on thermocycler

ÅDay 2: Hybridization Setup
- 2 hrs for 96 samples including QC and normalization

- 1 hr hands -on time (including LabChip GX chip prep)

- Hybridization performed off - line on thermocycler

ÅDay 3: Hybrid Capture (Agilent SureSelectXT 24 hr hyb )
- 5 hrs for 96 samples including PCR enrichment and purification

- 30 minutes hands -on time

- Amplification of captured library performed off - line on thermocycler

ÅDay 5: Hybrid Capture ( Nimblegen SeqCap EZ 72 hr hyb )
- 5 hrs for 96 samples including PCR enrichment and purification

- 30 minutes hands-on time

- Amplification of captured library performed off - line on thermocycler



88

Sciclone NGS: Designed to Support Multiple Methods and Kits

ÅFragment Library Prep

ÅSequence Capture

ÅRNA-Seq

ÅOthers

Features

Å96 High Volume Head (HVH) disposable tips

Å200ul volume range

ÅLeft gripper

ÅFour sided enclosure w/access door

Å24 deck position

ÅSuper SPRI magnet

Å4-70 C shaker

ÅThree 4-110 C temp locators

http://www.google.com/imgres?imgurl=http://foodsci.wisc.edu/about/supplies/epicentrelogo.jpg&imgrefurl=http://foodsci.wisc.edu/about/supplies/&usg=__Cxy2tjzcTsUZ65E7AcuC_23JYQA=&h=158&w=246&sz=21&hl=en&start=5&um=1&itbs=1&tbnid=j4-nRmsdLOZuMM:&tbnh=71&tbnw=110&prev=/images?q=epicentre+bio&um=1&hl=en&rls=com.microsoft:en-us&tbs=isch:1
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Sciclone NGS Deck Configuration

96 channel 

head with 

integrated 

gripper
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Sciclone NGS Deck Configuration

4-70° C

shaker
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Sciclone NGS Deck Configuration

4-110° C

thermal 

locators



1212

Sciclone NGS Deck Configuration

Magnet
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Sciclone NGS Deck Configuration

Liquid 

Waste
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Sciclone NGS Deck Configuration

Tip 

Storage

Plate 

Storage
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Sciclone NGS Deck Configuration

Tip 

Waste

Plate and 

Tip Box 

Waste 

Chute



1616

Sciclone NGS Control Software

Methods are easily modified for customized workflows

Simplified GUI InterfaceFull-Featured Method Editor
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Management of Master Mix and Reagents

24 samples

TruSeq DNA Library Prep

48 samples

96 samples
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Sample Number

mRNA Seq Library Yield

Average = 601

SD = 67

Total RNA
Purified TruSeq Libraries

Automated mRNA Seq Library Prep on Sciclone NGS
(Illumina TruSeq)

Å 8-96 samples per run

Å < 30 min hands-on time
Day 1: (<5 hrs)

- mRNA purification

- Fragmentation

- 1st and 2nd strand synthesis

Day 2: (<6 hrs)

- End repair

- A-tailing

- Ligation

- PCR enrichment

- Normalization and pooling

http://www.google.com/imgres?imgurl=http://www.ncoe.eu/Filer/Events/ILLUMINA.jpg&imgrefurl=http://www.ncoe.eu/2009meeting.html&usg=__5FZ-_MIoHa52ZAYwnWfuzUhLdOE=&h=709&w=1299&sz=128&hl=en&start=6&um=1&itbs=1&tbnid=CR4W77sZqE0NpM:&tbnh=82&tbnw=150&prev=/images?q=illumina&um=1&hl=en&sa=N&rls=com.microsoft:en-us&tbs=isch:1
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NimbleGen SeqCap EZ Exome v.2.0: Automated vs. Manual Prep 

Chr 22

Sequence Coverage from Automated Protocol on Sciclone NGS 

Sequence Coverage from Manual Protocol

Target Exons
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SureSelectXT Exome Capture on Sciclone NGS Worksation

Average Post-Capture Library 

Yield = 637 ng

CV = 19%

12 Cycles Post-Capture PCR



2121

NuGEN and Caliper

NuGEN Assay
Caliper 
Workstations

Ovation® RNA amplification 
(includes whole blood P

EncoreÊ Biotin Module
P

WT-OvationÊ FFPE RNA 
amplification P

Ovation® Pico WTA System
P

WT-OvationÊ Exon Module for ST 
array analysis P

Ovation® RNA  Seq
P

EncoreÊ Library Systems I, 
Multiplex I and IB P
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Additional Applications for Sciclone NGS Workstation

ÅNextera Library Prep 

ÅMicro RNA Analysis

ÅAmplicon sequencing

ÅTranscriptome Sequencing / DGE

ÅDSN

ÅSmall RNA Sequencing

ÅMeDIP Seq

ÅChIP Seq

Åéé..
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Automated Library Prep and Sequence Capture

LabChip GX

Library QC and Quantitation
Normalization

Data

Sciclone NGS Workstation

Library Prep  (96 libraries < 6 hrs)

Normalization and Hyb Setup

(2 hrs followed by 24 hr hyb)

Target Selection and Indexing PCR

(4 hrs)

QC of Captured Libraries
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ÅHigh throughput library sizing and 
quantification

ÅAdvanced smear analysis 

Å96 samples in 2 hours

ÅAutomation capable

ÅIntegrated sample tracking

ÅDigital data; LIMS compatible

LabChip GX
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AutomatedQC Checkpoints
Covaris Shearing (50ul)

2.2X SPRI 

(No Transfer)

End Repair

A-Base Addition

Adapter Ligation

Pond PCR (12-16  Cycles)

Hybridization

Capture on Bead

24-72 hr.

Off Bead Catch PCR

(20 cycles)

Illumina Sequencing

Modified 2.2x SPRI w/ 

SPRI Buffer

Modified 2.2x SPRI 

w/ SPRI Buffer

Modified 1x SPRI                

w/ SPRI Buffer

2.2X SPRI 

Data and workflow graphic courtesy 

of the Broad Institute

Application

Note
LabChip GX in Enrichment Pipeline at Broad
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Benefit of XT vs. Gels

ï Quality: Tighter, more accurate size 

selection for sequence assembly, read 

length & coverage; Sony manufactured 

chips

ï Data Integrity: Design eliminates cross-

contamination

ï Cost: Substantial labor savings vs. manual 

gels

ï Throughput: 96 samples in 12 hrs vs. 

weeks

ï Speed: 30 min vs. 6 hours

ï Reproducibility: Eliminates manual errors

ï Safety: No razors or Ethidium Bromide

ï Recoverability: Retrieve sample from 

collection well or waste well

LabChip XT

http://www.astudentoftherealestategame.com/wp-content/uploads/2009/06/university-of-florida.jpg
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XT Workflow
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Virtual gelChip info and run status Electropherogram

Tabular data

Genomic smear

Sizing ladder

Collected fragment highlighted

Software: Snapshot of Collection in Progress



2929

Broad Institute

Illumina Pair End Sequencing

The Genome Institute at Washington 

University

Sample ID

Sample 

Type

Fraction 

Size

Fraction 

Input (ng)

KAPA qPCR 

(nM)

Insert 

Size (bp)SD

101120-1 Normal 350 +/- 5% 281 4.29 197 22

101120-1 Normal 450 +/- 5% 562 1.37 297 61

101120-2 Metastasis350 +/- 5% 530 1.92 208 28

101120-2 Metastasis450 +/- 5% 795 6.05 213 100
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454 Sequencing
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