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Agilent CytoGenomics 2.0
Value Proposition

To enable the Cytogenetic Researcher to analyze a normal 
CGH (or CGH+SNP) sample in less than 5 minutes, 
i l di t ti hil t th tiincluding report generation, while at the same time 
providing the tools needed for analysis of complex  
samples such as hematological cancers.
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Agilent CytoGenomics 2.0
Result of the cytogenetic analysis: Cyto Report
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Agilent CytoGenomics 2.0
Streamlined data analysis for Cytogenetic research labs

• Simple and quick workflow for data analysis: Automation of data upload and 
analysis 

• Convenient input and output support allowing 

for integration with LIMS

Cyto Report

for integration with LIMS

Sample info,

Triage 
& sign offRun data

analysis

export from LIMS

Laboratory LIMS
Cyto report in XML,
upload to LIMS
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Agilent CytoGenomics 2.0
Workflow setup and user roles

• Preloaded default workflows

• Initial set up: Configuring the Workflow
1. Configure analysis method 2. Configure CytoReport 3. Configure Workflow

• Day to day usage:

– Technician (manual) / Auto-processing

g y p g

1. Upload TIFF images (or FE files) 

2. Map array to sample attributes (manual or  upload SAF file)

3 Engage configured workflow to run FE (TIFF only) and analysis3. Engage configured workflow to run FE (TIFF only) and analysis

4. Initial sample Triage

– Scientist

1. Customize analysis method and workflows

2. Final Triage of sample and sign off

3 G t th C t R t3. Generate the CytoReport
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Agilent CytoGenomics 2.0
New Features

– Most changes are ‘under the hood’ algorithm changes that provide 
support for CGH+SNP analysis for hematological cancer samplessupport for CGH+SNP analysis for hematological cancer samples

– Moving Average

– Provide Min/Max Start and

Stop coordinates for aberrationsp

In reports

– Easy access to CGH&SNP QC metrics (added SNP metric thresholds)
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Agilent CytoGenomics 2.0
Sample Triage – Access to external databases

Preloaded track: 
DGV-CNV

Not approved for use in diagnostic 
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Link out from aberrations and associated genes 
to external Databases: UCSC, DGV, OMIM, 
Entrez

View and compare 
aberrations in DGV and 
UCSC genome browserEntrez UCSC genome browser



Agilent CytoGenomics 2.0
Sample Triage – Using Classification and CytoGenomics Database

Auto updated 
tracks based on 
aberration 
classification in 
CytoGenomics 
Database

Not approved for use in diagnostic 
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Right click on ‘Classification’ allows query for overlapping 
aberrations in CytoGenomics database: results will be 
shown as new track along the gene viewshown as new track along the gene view



Agilent CytoGenomics 2.0
Multi Sample View

Comparing 2 or more 
samples side by side

Not approved for use in diagnostic 
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samples side by side



Agilent CytoGenomics 2.0
Additional features

• Workflow Automation Mode for automatic processing of TIFF images 
d t tiand report generation.

• Data upload to ISCA DB via Cartagenia Bench integration.

• Short 5 minute video tutorials

Download CytoGenomics free trial @ https://earray.chem.agilent.com/earray/
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CGH and CGH+SNP Workflow

Cy5Cy3
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Schematic view of CGH Data Output
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Overview of 2-color CGH “math”
We measure the difference between 1 sample and 1 reference DNA, usually expressed 
as log(2) (Sample/reference) Actual data are slightly compressed from ideal valuesas log(2) (Sample/reference).  Actual data are slightly compressed from ideal values.

Description
Average 
Sample 

CN

Ref 
CN

Ratio 
(S/R)

Ideal 
Log2(Ratio)

Actual 
data

Diploid 2 2 1 0 0

Deletion 1 2 0 5 1 0 9Deletion 1 2 0.5 -1 -0.9

Trisomy 3 2 1.5 +0.58 +0.53

50% mosaic 
deletion 1.5 2 0.75 -0.41 -0.37

50% mosaic 2 5 2 1 25 +0 32 +0 29trisomy 2.5 2 1.25 +0.32 +0.29

20% mosaic 
deletion 1.8 2 0.9 -0.15 -0.13

20% mosaic 
trisomy 2.2 2 1.1 +0.14 0.12



Measuring SNPs using restriction enzymes
• A subset of probes on a CGH array 

measures SNPs in parallel to copy 
number, on a single array

• Genotype SNPs using restriction 
digestion (Alu/Rsa)

• Measure the copy number of one• Measure the copy number of one 
allele at each SNP site relative to a 
known reference

R i f LOH l t d b• Regions of LOH are located by 
finding genomic regions with a 
statistically significant scarcity of 
heterozygous callsyg

• ~5-10 Mb LOH/UPD resolution 
across the entire genome

Page 14
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How it works (cont’d)

Distribution of the SNP Probe 
f t d l 2 ti

Detection of a 
LOH region

… the SNP calls are corrected for the reference

reference-corrected log2 ratios

Non-human primate FISH

LOH region

p
Statistically 
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heterozygous 
SNP  calls
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Number of uncut alleles
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Schematic View of SNP Data Output
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Relationship of genotype to SNP status
- number of uncut alleles

0 1 2 3 4

Amplification: e.g. Tetraploidy -Unbalanced AAAA, AAAB, ABBB, BBBB 0, 1, 3, 4

Amplification: e.g. Tetraploidy -Balanced AAAA, AABB, BBBB 0, 2, 4

I thi l B i t ll lIn this example, B is uncut allele
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CGH+SNP:  Copy Number and LOH
UPD/LOH Confirmations 

ConsanguinityConsanguinity
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Support for CGH+SNP analysis of Hematological 
Cancer samples
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What’s different for analyzing cancer samples?

Constitutional samples are usually 
homogeneous, eg all cells are the same

“Mosaic” refers to a mixed, or non-clonal population of cells.  

g , g

p p
Cancer samples are often mosaics of tumor and normal cells.
Constitutional samples are rarely mosaic, but it can happen.

20



DNA from Cancer samples adds complexity to 
data analysis
• DNA from cancer cells is typically mixed with an unknown fraction of normal 

DNA
• Multiple clones may be present
• Samples are not necessarily diploid, but may have 0, 1, 2, 3, 4… copies

Normal XY sample vs Chronic Lymphocytic

Distributions of Log2Ratios of CGH probes

2
2

Normal XY sample vs. 
XX ref

Chronic Lymphocytic 
Leukemia sample

Clone Clone 
fraction 

100%
fraction 

82%

1 31
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Bo Curry, Jayati Ghosh, Charles Troup.  Methods in Microarray Normalization, CRC Press, 2008
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Agilent CytoGenomics 2.0
Supports constitutional and cancer sample analysis

Cancer CGH CGH+SNP
• Blood Yes Yes
• Bone marrow Yes Yes
• Solid (Frozen) Yes Yes*
• Solid (FFPE) Yes NoSolid (FFPE) Yes No

* data interpretation might be complex 
(manual peak assignment, etc.)
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Agilent CytoGenomics 2.0
Hematological cancer CGH +SNP analysis

• CGH data plot based on complete sample (potentially mix 
of tumor clone and normal) ability to detect mosaicism as 
low as 10%low as 10%

• SNP data plot based on aberrant clone(s) only

• Ability to detect mosaic LOH (based on SNP data) as low 
as 20%

• Mosaic fraction of major aberrant clone is reported by the 
software

• Easy access to CGH&SNP QC metrics for sample 
evaluation
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Agilent CytoGenomics 2.0
Improved access to CGH and SNP QC metrics

• High level info available on number of metrics that needHigh level info available on number of metrics that need 
evaluation

Not approved for use in diagnostic 
procedures



Agilent CytoGenomics 2.0
Improved access to CGH and SNP QC metrics

• Metrics to inform on 
quality of the sample, 
but also on proper CN2but also on proper CN2 
peak assignment 

CGH QC 
metrics

SNP QC 
metrics

Not approved for use in diagnostic 
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Agilent CytoGenomics 2.0
Access to view of overall CGH&SNP probe distribution

CN line fit to determine clonal fraction
CGH total CN

CN line fit to determine clonal fraction

Diploid 
peak

SNP distribution of Diploid region only

O uncut=AA 1 uncut=AB 2 uncut=BBO uncut=AA 1 uncut AB u cut
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SNP QC metrics explained
• Heterozygosity: Fraction of heterozygous SNPs(AB =1 

uncut allele peak)
BB

AA AB
BB

• Goodness of fit: how well did we fit the green ‘fit’ line to the 
red data points
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SNP QC metrics explained
• Separability: How well did the AB and BB peak separate

AB BB
AA

• Call Ambiguity: uncertain calls

AA
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Example of CGH+SNP analysis from AML case
~85% major clone fraction

3

Mix of 
Major and 
Minor clone

Mix of Major 
and Minor clone

3
2
1
0

Genotypes A –, B –Genotypes
AA AB BB

Genotypes
AAA AAB ABB BBB
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Agilent CytoGenomics 2.0
Hematological cancer CGH +SNP analysis

• CGH data plot based on complete sample (potentially mix 
of tumor clone and normal)

• SNP data plot based on aberrant clone(s) only

• ma AAAAAA  AAAAAB  ABBBBB  BBBBBB
Unbalanced: 1 copy one parent 5 copy

AML sample: 87% clonal fraction
ma

Major clone
AAA AAB ABB BBB, 
triploid region

Unbalanced: 1 copy one parent, 5 copy 
other parent

Major clone

Minor clone (SNP data is 
mixture of minor and major clone)
AAAAAA  AAABBB  BBBBBB 
Balanced : 3 copies each parent

Cl l f ti i t d b th ft

Major clone
AA AB BB

• Clonal fraction is reported by the software
Not approved for use in diagnostic 

procedures



Agilent CytoGenomics 2.0
Hematological cancer CGH +SNP analysis

• New algorithms support CGH+SNP analysis in at least 
90% of Hematological cancer samples without need for 
manual interventionmanual intervention

• Manual intervention is only needed in remaining 10% of 
difficult cases and these cases will often be flagged due todifficult cases and these cases will often be flagged due to 
the many failed SNP QC metrics.

Signs that manual intervention improved the analysis• Signs that manual intervention improved the analysis 
includes decrease in number of failed SNP QC metrics or 
simply better values of the metrics and better SNP plot fits

Not approved for use in diagnostic 
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Agilent CytoGenomics 2.0
Manual Peak Reassignment

Manual Peak Reassignment:Manual Peak Reassignment:
CGH&SNP Fit UI

Delete a peakModify CN of a peak

Add kAdd a peak

After accepting manual changes made to CGH CN peaks, a new analysis 

Not approved for use in diagnostic 
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workflow will be launched (while keeping original analysis)



Agilent CytoGenomics 2.0
Hematological cancer CGH +SNP analysis

• CGH data plot based on complete sample (potentially mix 
of tumor clone and normal)

• SNP data plot based on aberrant clone(s) only

• Ability to detect mosaic LOH as low as 20%Ability to detect mosaic LOH as low as 20%

• Mosaic fraction of major aberrant clone is reported by the 
softwaresoftware

• Easy access to CGH&SNP QC metrics for sample 
evaluationevaluation
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Agilent CytoGenomics 2.0
System specs

• Client/server system with database (supports access to database of 
multiple users at the same time). 

• Runs on PC (XP, Windows 7).

• Runs on Mac (OS X Leopard and OS X Snow Leopard).

• Supported on both 32 and 64 bit machines.

• Feature extraction is integrated component of CytoGenomics software.

Download CytoGenomics free trial @ https://earray.chem.agilent.com/earray/
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