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What key feature does Illumina provide to

support cancer research and discovery?

Traditionally, array-CGH has been used as a

major technique for discovering novel cancer

phenomena. With Illumina's SNP-CGH, we have

the ability to simultaneously obtain both inten-

sity information (used for copy number analysis)

and genotyping information (to detect allelic

imbalances) using the same platform. Array-

CGH does not provide any genotyping data. In

the past, LOH analysis has been used in the dis-

covery of several tumor suppressor genes,

including p53 and Rb1. Now such analyses can

be performed more rapidly; the time from

assay initiation to analysis of variations in

genomic structure is extremely short.

HumanHap300 and HumanHap550 BeadChips,

in conjunction with streamlined analysis using

BeadStudio LOH Plus software, makes this an

ideal platform for discovery-based cancer

research.

How does Illumina's technology enable the

detection of genetic aberrations that are

considered a challenge to detect, such as a

copy-neutral events?

Classical array-CGH (such as BAC [bacterial 

artificial chromosome] array-CGH) analysis of

chromosomal aberrations is based on examina-

tion of normalized intensities between a refer-

ence and subject sample (paired samples). In

contrast, SNP-CGH utilizes a combination of

two genotyping parameters: a normalized

intensity measurement and an allelic ratio.

These parameters provide a more sensitive and

precise profile of chromosomal aberrations

than past techniques. Overall, SNP arrays have

the power to detect common aberrations such

as heterozygous deletions (LOH), homozygous

deletions, and amplifications. In addition, SNP

arrays can detect copy-neutral LOH events

(LOH with no apparent copy number change),

which cannot be detected using array-CGH. 

Several recent studies have described copy-

neutral aberrations in tumors. The ability to

detect these events is becoming extremely

important for tumor analysis and classification.

How does Illumina’s BeadStudio software

help scientists visualize their data?

The BeadStudio LOH Plus module was devel-

oped to make visualization of SNP-CGH data

nearly effortless and more applicable to a 

clinical setting. Tools in the LOH Plus module

allow users to intuitively view chromosomal

aberrations on a genome-wide scale using the

Genome Viewer, cluster various data parame-

ters along the length of individual chromo-

somes to identify trends using the

Chromosome HeatMap, and annotate regions

of interest both manually and automatically

(Bookmarking, Autobookmarking). In addition,

with the addition of the LOH Plus module, it is
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now possible to analyze paired samples, such as

a matched normal/tumor pairs (as opposed to

single-sample analysis, which uses the cluster

file as a reference). This drastically increases the

discovery power for LOH and copy number

analyses.

How do researchers evaluate the very large

data sets often needed to study polymor-

phisms and genetic defects that may lead

to cancer? 

There is definitely a bottleneck in analyzing

such large data sets. After gathering such a

large amount of data from hundreds or even

thousands of samples, it can be difficult to know

where to start mining the data! To evaluate such

large sample sets for various types of chromo-

somal aberrations, a researcher can use various

tools in BeadStudio. For example, we have an

algorithm that calculates LOH scores and copy

number changes for all samples. These scores

can be clustered along the length of the

genome so that researchers can identify and

analyze regions with common variations.

There must exist instances where a so

called “needle in a haystack” genetic event

occurs. How do scientists uncover such

instances?

As the feature density on Illumina’s BeadChips

increases, the effective resolution for discover-

ing aberrations such as microdeletions is better

than ever before. For the Infinium Whole-

Genome Genotyping Assays, the HumanHap-

300 has a median SNP spacing of 5.4kb,

enabling an effective resolution of  approxi-

mately 54kb. The HumanHap550 narrows the

resolution to approximately 28kb. Higher densi-

ty increases the sensitivity in analyzing tumor

samples contaminated with normal tissue, which

turns out to be the case for almost all cancer

samples. We have worked with cytogenetics

laboratories to identify novel aberrations of

approximately 70kb in samples that have been

studied many years with other traditional plat-

forms. 

In terms of finding the "needle in a haystack"

after obtaining data from hundreds of samples,

researchers can mine large data sets for trends

and commonalities using the tools supplied in

BeadStudio. Then, they can use the

Chromosome Browser to further analyze high-

resolution SNP-CGH data. With this tool, it is

possible to focus in on just a few SNPs to ana-

lyze their performance in a sample of interest.

In this way, it is possible to determine the exact

breakpoints of a chromosomal deletion, for

example, which is of paramount importance so

genes that span this region can be identified.  

Further Reading:
-Albertson, D.G., Pinkel, D. 2003. Genomic microarrays
in human genetic disease and cancer. Hum Mol Genet
12:R145-R152. 

-Albertson, D.G., Collins, C., McCormick, F. and Gray,
J.W.. 2003. Chromosome aberrations in solid tumors.
Nat Genet 34:369-376.

-Bignell, G.R., Huang, J., Greshock, J., Watt, S., Butler,
A., West, S., Grigorova, M., Jones, K.W., Wei, W.,
Stratton, M.R., Futreal, P.A., Weber, B., Shapero, M.H.,
and Wooster, R.. 2004. High-resolution analysis of DNA
copy number using oligonucleotide microarrays.
Genome Res 14:287-295.

-Bruce, S., Leinonen, R., Lindgren, C.M., Kivinen, K.,
Dahlman-Wright, K., Lipsanen-Nyman, M., Hannula-
Jouppi, K., and Kere, J. 2005. Global analysis of uni-
parental disomy using high density genotyping arrays.
J Med Genet 42:847-851

-Langdon, J.A., Lamont, J.M., Scott, D.K., Dyer, S.,
Prebble, E., Bown, N., Grundy, R.G., Ellison, D.W., and
Clifford, S.C. 2006. Combined genome-wide allelotyp-
ing and copy number analysis identify frequent genetic
losses without copy number reduction in medulloblas-
toma. Genes Chromosomes Cancer 45(1):47-60.

-Peiffer, D.A., Le, J.M., Steemers, F.J., Chang, W.,
Jenniges, T., Garcia, F., Haden, K., Li, J., Shaw, C.A.,
Belmont, J.,  Cheung, S.W., Shen, R.M., Barker, D.L.,
and Gunderson, K.L. High-resolution Genomic Profiling
of Chromosomal Aberrations Using Infinium™ Whole
Genome Genotyping. Genome Res (in press).

-Pinkel, D., Segraves, R., Sudar, D., Clark, S., Poole, I.,
Kowbel, D., Collins, C., Kuo, W.L., Chen, C., Zhai, Y.,
Dairkee, S.H., Ljung, B.M., Gray, J.W., and Albertson,
D.G. 1998. High resolution analysis of DNA copy num-
ber variation using comparative genomic hybridization
to microarrays. Nat Genet 20:207-211.

ADDITIONAL INFORMATION

To learn more about the

BeadStudio2.0 LOH Plus

Module, visit our website or

contact us.

ILLUMINA, INC.

CUSTOMER SOLUTIONS

9885 Towne Centre Drive

San Diego, CA 92121-1975

1.800.809.4566 (toll free) 

1.858.202.4566 (outside U.S.)

techsupport@illumina.com

www.illumina.com

FOR RESEARCH USE ONLY

© 2006 Illumina, Inc. 
Illumina, Sentrix, Array of Arrays, BeadArray, BeadXpress, CSPro, DASL, GoldenGate, Infinium, iSelecct, VeraCode, and Making Sense Out Of Life are trademarks of Illumina. Third party trademarks used
herein are attributed to their respective owners.
Pub. No. 070-2006-008 25Jul06


