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PRIORITISING SUMMARY

REGISTER ID: 0000004
NAME OF TECHNOLOGY: DNA MICROARRAYS

PURPOSE AND TARGET GROUP: ABILITY OF DNA MICROARRAYS TO PREDICT
CANCER OUTCOMES

STAGE OF DEVELOPMENT (IN AUSTRALIA):

O Experimental O Established

Investigational O Established but changed indication
or modification of technique

(| Nearly established O Should be taken out of use

AUSTRALIAN THERAPEUTIC GOODS ADMINISTRATION APPROVAL
O Yes ARTG number
No O Not applicable

INTERNATIONAL UTILISATION:

COUNTRY LEVEL OF USE

Trials Underway Limited Use Widely Diffused

Systematic review, Greece v

Case series, breast cancer v
outcomes, Taiwan

Case series, breast cancer, v
Sweden

IMPACT SUMMARY::

DNA microarrays are arelatively new technology that iswidely used in the research
environment. They allow the simultaneous, rapid, characterisation of thousand of genes and
as such are useful toolsin categorising diseases such as cancer by determining the presence or
absence of particular genes, which may provide important biological, diagnostic and
prognostic information. It is believed that DNA microarrays may be able to predict individual
outcomes in cancer patients and research in this areais being undertaken (Haviv & Campbell
2002, Ntzani & loannidis 2003). DNA microarrays are not currently used for diagnostic
purposesin Australia

There are two microarray technologies currently in use: spotted arrays, first developed at
Stanford University in 1996, and oligonuclectide arrays, pioneered by the US based company
Affymetrix. The Affymetrix system is based on the use of short oligonucleotides produce in-
situ by a photolithographic process, with each gene represented by many oligonucleotides.
Specificity isincreased using the Affymetrix system (Haviv & Campbell 2002).

The spotted array system involves the binding of the target DNA, either a gene or a portion of
the gene sequence of interest, to aglass sidein agrid-like arrangement (Figure 1). These
grids may contain hundreds or thousands of genes but are presently unlikely to contain the
entire human genome (Haviv & Campbell 2002). Target DNA may be a“home-made”
polymerase chain reaction (PCR) product or may be purchased commercially as sets of up to
20,000 human genes (personal communication, Institute of Medical and Veterinary Science,



Microarray Facility). In the spotted array system, mRNA isisolated from 2 samples and
converted into fluorescently tagged cDNA (single stranded DNA complementary to mRNA):
the sample of interest may be tagged red (eg breast cancer sample) and a normal sample,
tagged green. The 2 populations are mixed and hybridised to the DNA microarray. Unbound
cDNA iswashed away and alaser scanner measures the intensity of the remaining spot bound
with cDNA. The datais trandated to give arelative level of a particular gene transcript in
both the test and normal samples (Haviv & Campbell 2002, Campbell 2003).

TCCTTTCCGE AACGGETTRGC GTUTGCGCAC GGOGETETGE GGCATZACAT
GCCGCCCCAG GAACAMCCC GACACGGCTT TAAGCCTCTC AAATCGCTGT
AGACATCATC TTTACGTGCT TGGCTTGCCC TGCOCACCATT AGGGCTGTTC
COGCGACGAC TCGCCATTCA ACCTCAGTCC TTCGGETTGA GUGAGTGGGT
COCGCGCAMG GTGUGAATGG GTCGCGOGCA AMGTSTTGCG CTGGCTGTAT
TATATGCTGC CTATAGCGAG ACTAACGACC CACACTTTCA CACAAGGATT
TCCCGCTAAT GGEFTACCTCG CGTCAGGACC TTGACGCALAG CGUGCCTTCG
GTTGECCCCA AGCTTGCTAG GACTACTTAT CTTGAGCTCA TTTAACATCC
CGGLGCCTCT CCGGGAGCGG TCGTCGOGAL GAAGTCAMAC CCGGAMCGGC

TTCACAMAG COTGGAGACA TUGATACCTC TGTUTCAGCG GCCACAAATC
Figure 1. Example of a DNA microarray or
chip, with a single gene sequence highlighted

(Campbell 2003)

The systematic review by Ntzani & loannidis (2003) assessed the ability of DNA microarrays
to predict magjor clinical outcomes such as death, recurrence and response to therapy, in
malignant disease. They assessed 84 case series studies and found the predictive performance
of microarraysto be variable dueto alack of validation and clinical design. However, they
did find that significant associations were 3.5 (95% CI 1.5-8.0) times more likely with a
doubling of the sample size and 9.7 (95% CI 2.0-47.0) times more likely with a 10-fold
increase in microarray probes.

Huang et a (2003) used DNA microarraysin a case series to predict breast cancer outcomes.
Breast cancer is highly heterogeneic due to the genetic complexity of individual tumours,
therefore lymph node status at diagnosis is used as a surrogate measure for predicting breast
cancer recurrence. Unfortunately lymph node statusis not always detectable in all patients
and 22-33% of these patients may go on to develop arecurrence of breast cancer. Huang et a
(2003) identified patterns of gene expression, associated with lymph node status, and used
DNA microarrays to detect these meta-genes. They were 90% accurate in predicting
outcomes in individual patients.

The AIHW reported 85,231 new cases of cancer (excluding skin cancers other than
melanoma) in Australiain the year 2000. Of these, there were 11,400 new cases of breast
cancer in Australiawith a crude mortality rate of 26.1 per 100,000 in the year 2000. Breast
cancer isthe most common registered cancer and the leading cause of mortality for women in
Australia (AIHW 2004).

Estimated costs for spotted DNA microarrays are estimated to be A$200 per DNA chip. DNA
chips are produced by arobotic spotter and read by a laser scanner, which costs
approximately $280,000 and A$80,000 respectively. A complete Affymetrix system would



cost approximately A$250,000 with each Affymetrix slide costing A$700 (personal
communication, Institute of Medical and Veterinary Science, Microarray Facility).

CONCLUSION:

Thistechnology is currently in usein the Australian research environment, with the low level
evidence on prognostic accuracy in the clinical field. However, the level of clinical need is
high in the Australian health system.

HEALTHPACT ACTION:
Therefore it is recommended that this technology be monitored.
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SEARCH CRITERIA TO BE USED:

Neoplasms/* geneti cs/pathol ogy/surgery/* mortality/diagnosis
Gene Expression Profiling/methods

*Qligonucleotide Array Sequence Analysis’* methods
Predictive Value of Tests

Prognosis

Gene Expression Profiling

Gene Expression Regulation



