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Unlock the full potential 
inside your FFPE samples



Cancer is a highly complex disease that can encompass multiple genomic alterations in the progression from a normal cell to a 

disease state. An integrated approach involving copy number and allelic balance/loss of heterozygosity data is key to understanding 

these complexities; yet older array comparative genomic hybridization (aCGH) methods provide only copy number information.  

In addition, aCGH is limited by high sample failure rates, narrow dynamic range and requires a large amount of input DNA.

The majority of diagnosed cancers are solid tumors, and the samples are typically stored as formalin-fixed, paraffin-embedded 

(FFPE) tissue. Therefore, retrospectively analyzing these samples with available outcome data is the most cost-effective route 

to prognostic and predictive biomarker discovery.  

OncoScan™ FFPE Express 2.0 Service utilizes the  
only technology that enables integrated analysis of 
whole-genome copy number changes and copy-neutral 
loss of heterozygosity (LOH) in archived FFPE samples.

OncoScan FFPE Express 2.0 Service utilizes Affymetrix’
unique Molecular Inversion Probe (MIP) technology, 
which offers a broad dynamic range (0–60 copies1), 
provides high sample pass rates from degraded  
samples, and only requires 75 ng of input DNA.
In the past decade, research has increasingly shown that copy number changes and rearranged chromosomal regions are 

associated with cancer susceptibility, cancer resistance, and drug sensitivities. Assessing copy-neutral LOH is also critical to 

oncology research, as it constitutes 50 to 75% of LOH in human cancers2,4.

Unlock the full potential 
inside your FFPE samples
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OncoScan™ FFPE Express 2.0 Service, formerly MIP (Molecular 

Inversion Probe) Copy Number Service, enables detection of 

whole-genome copy number and copy-neutral LOH from  

as little as 75 ng of input DNA. The unique MIP technology  

allows for robust detection of these data types from degraded 

FFPE samples. For a description of how MIP technology works, 

please see page 4. 

The OncoScan FFPE Express 2.0 Service technology  

enables you to: 

n Maximize discoveries from valuable retrospective  

 clinical research studies

n Obtain unparalleled data quality from challenging  

 FFPE samples

n Use the lowest amount of input DNA: 75 ng

n Detect the broadest linear dynamic range: 0–60 copies

n Detect copy-neutral LOH

Maximize your cancer discoveries 
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“Given its outstanding performance in 

older FFPE samples, OncoScan FFPE Express 

technology has the potential to accelerate 

large-scale studies on archived samples 

from tens of thousands of patients, which 

can rapidly increase our understanding 

and approach to cancer.”

Joshua Schiffman, MD 

Assistant Professor of Pediatric Hematology 

and Oncology, & Adjunct Assistant Professor 

of Oncological Sciences 

University of Utah



Molecular Inversion Probe (MIP) technology provides high performance in degraded samples
MIP technology offers a unique approach to interrogating the genome compared to standard microarray approaches, 

which rely on amplification of the entire genome. The MIP assay requires only a small 40 bp footprint of intact 

DNA sequence per region interrogated, which is ideal for FFPE samples, which often suffer from severe degradation and 

chemical impurities. MIP technology also enables the interrogation of any sequence in the genome, including regions 

of high complexity, such as insertions and deletions, triallelic single nucleotide polymorphisms (SNPs), simple repeats, 

and multiple variants in close proximity. 

Each MIP probe contains two homologous regions (shown in grey), as well as additional functional sites specific to  

the assay. The homologous regions hybridize to their target in the genome, which facilitates completion of a circular 

structure when the base under interrogation is added and ligated to the MIP probe. Through a series of enzymatic  

reactions, the non-circular DNA is removed from the reaction and the remaining circular MIP probe is cleaved and  

amplified prior to hybridization.
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Reveal the true complexity of the cancer genome
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Broad linear dynamic range
The OncoScan™ FFPE Express 2.0 Service technology is unique in its ability to discriminate between copy number states from 

0–60 copies. MIP technology enables a high signal-to-noise ratio for optimal discrimination power from degraded samples.  

A broad dynamic range is critical for assessing copy number data in cancer samples because of the complexity of the genome 

seen in different stages of tumor progression.

Figure 1: Data from OncoScan FFPE 

Express 2.0 Service illustrating 

the broad dynamic range for copy 

number changes and complexity of 

the cancer genome. Figure 1A shows 

brain tumor data illustrating a 60-fold 

amplification in copy number. Figure 

1B illustrates the importance of both 

dynamic range and whole-genome 

coverage to allow the detection of small 

amplification events at a high resolution. 

The 330,000 markers on the OncoScan 

FFPE Express Array are represented in 

these figures as individual data points, 

with different colors highlighting the 

individual chromosomes for clarity. 

Figure 1B
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Uncover copy-neutral LOH 
OncoScan FFPE Express 2.0 Service is capable of robust detection of copy-neutral LOH in challenging FFPE samples. This 

type of genetic aberration can only be detected with SNP-based technology. The individual SNPs allow the detection of 

allele-specific copy number and allelic imbalances, which cannot be measured with older array CGH technologies. It has 

been demonstrated that as much as 50 to 75% of the LOH seen in cancer samples is copy-number neutral versus a loss in 

genomic material2-4. 

Allelic ratio data reveals copy-neutral LOH (Figure 2). The allelic ratio information shows that both copies are identical, 

leading to an increase in mutation susceptibility, as well as a possible locus of oncogene activation or tumor suppressor 

inactivation, which would be expressed due to the copy-neutral LOH.  

Figure 2

Figure 2: This figure, in Nexus 

Copy Number software version 5.1

(BioDiscovery, Inc., El Segundo, 

CA), illustrates copy-neutral LOH  

on chromosome 12. Top: Copy 

number data. Bottom: Allelic ratio 

data (a summary of SNP information, 

which provides the ability to measure 

copy-neutral LOH).
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Simplify your data analysis 

Cancer researchers are using the OncoScan™ FFPE Express 2.0 Service technology to discover clinical signatures using  

annotated banked and newly acquired FFPE samples. New signatures are being discovered and validated for cancer diagnosis, 

prognosis, and therapy response prediction. The OncoScan FFPE Express 2.0 Service data analysis tools enable the rapid 

analysis and correlation of copy number data with mRNA, miRNA, and outcomes data (PFS, OS, DOR).

Figure 3: View of amplifications and deletions across the genome 

using BioDiscovery Nexus Copy Number Software.

Figure 4–5: Correlation of copy number and outcomes (PFS, OS, DOR) data  

using BioDiscovery Nexus Copy Number Software.



Figure 6 and 7: Ploidy and tumor burden correction using BioDiscovery Nexus Copy Number Software.

Figure 8: Multi-sample aggregate view using BioDiscovery Nexus Copy Number Software.

Figure 9: View by tumor stage using BioDiscovery Nexus Copy Number Software.
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World-class support 

Affymetrix offers an expanding portfolio of customer support and services—from training and instrument maintenance to consulting and  
compliance—led by our world-class team of multilingual technical experts, field application scientists (FAS), and regional field service engineers (FSE).  
For more information please visit www.affymetrix.com/service.

To download the performance data and learn more, visit www.affymetrix.com/oncoscan.


