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Illumina GAIIx

• 1st Illumina Genome Analyzer installed 
at PBI June 2009 

• 2nd Illumina GA installed March 2010 
(AAFC machine)

• Provide sequencing support for 
Internal projects, Fee-For-Service, 
and other projects such as CanSeq, 
GHI, TUFGEN
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Current Applications

• Starting material – Genomic DNA, cDNA, Total RNA, 
mRNA, enriched small RNA, Genomiphi

• Single Read – 36 to 150 bp, one direction only

• Paired End – 36 to 150 bp, both directions, gap size 
approximately 100 to 200 bp

• Mate Pair – 36 bp, both direction, gap size range from 2 to 
5 kb

• Multiplexing up to 12 samples per lane

• miRNA – 36 bp, one direction
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Sample Submission
A. Contact Sequencing facility to coordinate contract set up with business 

office and account creation in Laboratory Information Management 
System (LIMS)

B. Enter sample information into LIMS

C. Label your tube as it appears in LIMS, include Request ID #, contract 
holders name and deliver material to PBI

D. Sample quality is checked:
-Genomic DNA quantity checked using fluorometric 

quanitification - Qubit

-RNA check with Bioanalyzer for quantity and quality.

Total RNA should have a RNA Integrity number

(RIN) greater than 8

-Please ensure you are submitting high quality material

and have quantified the sample

-Contact me for current quantities and volumes

required - new kits are currently being released

which require lower quantity of input material
Agilent Bioanalyzer RNA electropherogram
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Illumina Sequencing Overview – 3 Steps

1. Library Preparation

Prepares DNA and RNA for 
ligation of adaptors

2.  Cluster Amplification

DNA hybridized to flowcell and 
cluster amplification is complete 
using cBOT

3.  Sequencing on the Genome 
Analyzer

-Imaging of the Clusters

Prepackaged Library Preparation Kits

Illumina cBOT

Flowcell in position in Genome Analyzer
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1. Library Preparation

A. Production of Fragmented DNA

• Genomic DNA Nebulized to produce to 200 – 800 bp fragments

• mRNA isolated from Total RNA using oligo dT beads, chemical 
shearing, cDNA synthesis

• Mate Pair – Genomic DNA sheared, ends Biotin labeled, gel size 
selected 2 to 5 kb, circularize DNA, Fragment, extract Biotin 
labeled fragments.

B. Repair ends / Add A overhang

C. Ligate Adaptors – Single Read or Paired End Read

D. Gel Size Select Ligated DNA – 200 to 500 bp

E. PCR Enrichment

F. Bioanalyzer check for size/quantity – qPCR option
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New for 2010  SPRIworks

• Fully automated fragment library 

system for the Illumina and 454 

sequencers

• Allows 5x more NGS libraries to 

be processed over manual 

library construction – 20 per day

• Solid Phase Reversible 

Immobilization (SPRI) 

paramagnetic bead based 

technology

• Reproducible and consistent 

library output 

• Improved sequencing service 

turnaround time 
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2. Cluster Generation on flowcell using cBOT
• Flowcell 

• contains 8 Lanes or Channels – One lane reserved for phiX control

• Contains “lawn” of oligos arranged in tiles 

• Each lane contains 2 rows of x 60 columns of tiles each 0.5 mm

• Each tile can generate approximately 300k of clusters

• cBOT 
• Automated instrument used for cluster generation

• Reagents supplied in 96 well plate

• Requires approximately 15 minutes hands on time, 4.5 hours to completed flowcell

1. Hybridize 

DNA to the 

surface of the 

Flowell

2. Bridge 

Amplification

3. Single strand 

becomes double 

stranded DNA

4. Strands are 

denatured and bridge 

amplification continues

5. Cluster formation complete –

Reverse stands cleaved – Ends 

Blocked – Seq. primer annealed
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3. Sequencing on the GAIIx

• The GA images clustered flowcells using Sequencing by 
Synthesis (SBS)

• Uses reversible terminators with removable 
fluorescence, which is not as sensitive to 
homopolymeric regions

• During imaging the GA performs Real-Time data 
analysis, which reduces the amount of data transferred 
and speeds up further analysis, lowers data storage

• GA can regenerate the flowcell for Paired-End reads 
while the flowcell remains in position on GA using the 
Paired-End Module

• GA requires 70 minutes to incorporate and image 
flowcell for each base pair addition

Paired end Module
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Imaging on the GA

1

1 2 3 4 5

1 - Flowcell loaded into GA

2 - First reversible dye terminator incorporated

3 - Two lasers cause excitation of the labeled NTP and image is recorded  -

First base report generated and evaluated for cluster numbers, focus

quality, and image intensity

4 – Fluorescent  terminator is cleaved

5 - Incorporation continues for the number of cycles selected
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Data Transfer and Analysis

Real-Time Analysis 

(RTA)

• Converts raw image files into

intensity files

• Deletes image files (7 + TB)

•Converts intensity files into

basecalls

• Exports intensities and basecalls

to Bioinformatics for further 

analysis
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Future Upgrades

Illumina HiSeq 

2000

Scheduled to arrive mid-March 2011

•Dual Flow Cells – Sequence a single or dual

flowcell with different read lengths

simultaneously

•Dual Surface Imaging – Top and bottom of

flowcell are imaged using 4 camera system 

High-Capacity Reagent Chiller – Holds 

enough reagent to sequence up to 209 cycles 

per flowcell

Integrated fluidics for Paired-End Runs –

Stored in reagent compartment

Oil Free Imaging – Flowcell held in place 

using vacuum 

600Gb throughput by Summer 2011
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LIMS - Login
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LIMS – Sequencing Request Form 
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LIMS – Sequencing Request Form
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LIMS – Browse by Sequencing Request
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LIMS – Browse By Sequencing Run
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LIMS – Browse By Sequencing Run



Thank you!


