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DNA Sequencing with Solexa
Technology

®

Generating one billion bases of high quality DNA sequence per run at less than 1% of the cost
of capillary-based methods, the Illumina Genome Analyzer is designed to enable researchers
to dramatically improve the efficiency and speed of current applications. Now an expanded
scale of research that was previously unimaginable with other technology platforms is possible
with the Genome Analyzer.
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Figure 1: Illumina Genome
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Up to eight samples can be loaded onto
the flow cell for simultaneous analysis
on the Illumina Genome Analyzer.

wells, Solexa sequencing technology

Analysis Pipeline

can achieve densities of up to ten

The Solexa sequencing approach is

million single molecule clusters per

built around a very large number of

conventional methods, to identify

square centimeter.

short sequence reads. Deep sampling

homozygotes and heterozygotes and

of more than ten-fold even coverage

to distinguish sequencing errors.

Sequencing-by-Synthesis

is required to generate a consensus

Each raw read base has an assigned

Solexa sequencing uses four

and thus ensure high confidence in

quality score so that the software

proprietary fluorescently-labeled

determination of genetic differences.

can apply a weighting factor in

modified nucleotides to sequence

Such differences are identified by

calling differences and generating

the millions of clusters present on

comparison of sequence reads to a

confidence scores.

the flow cell surface (Figure 2). These

reference. Deep sampling allows the

nucleotides, specially designed to

use of weighted “majority voting”

possess a reversible termination

and statistical analysis, similar to

Illumina® Systems & Software
Figure 2: Sequencing Technology Overview
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Bind single-stranded fragments randomly to
the inside surface of the flow cell channels.

Add unlabeled nucleotides and enzyme to
initiate solid-phase bridge amplification.

5. denature the double-stranded
molecules

6. complete amplification

Attached
Attached

Clusters

The enzyme incorporates nucleotides to
build double-stranded bridges on the solidphase substrate.

Denaturation leaves single-stranded
templates anchored to the substrate.

Several million dense clusters of doublestranded DNA are generated in each channel
of the flow cell.

7. determine first base

9. determine second base

8. image first base

Laser

Laser

First chemistry cycle: to initiate the first
sequencing cycle, add all four labeled reversible
terminators, primers and DNA polymerase
enzyme to the flow cell.

After laser excitation, capture the image of
emitted fluorescence from each cluster on the
flow cell. Record the identity of the first base
for each cluster.

Second chemistry cycle: to initiate the
next sequencing cycle, add all four labeled
reversible terminators and enzyme to the
flow cell.

10. image second chemistry cycle

11. sequence reads over multiple
chemistry cycles

12. align data

GCTGA...
After laser excitation, collect the image data
as before. Record the identity of the second
base for each cluster.

Repeat cycles of sequencing to determine
the sequence of bases in a given fragment
a single base at time.

Align data, compare to a reference, and
identify sequence differences.
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samples per flow cell, the Illumina
Genome Analyzer can be tailored to
the demands of many applications.
Whether project requirements
involve a genome, region, or gene,
the Illumina Genome Analyzer is the
ideal tool for sequencing projects.

additional information

Visit our web site or contact us at
the address below to learn more
about DNA sequencing with Solexa
technology or other Illumina products
and services.
Illumina, Inc.
Customer Solutions
9885 Towne Centre Drive
San Diego, CA 92121-1975
1.800.809.4566 (toll free)
1.858.202.4566 (outside the U.S.)
techsupport@illumina.com
www.illumina.com
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