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Frequently Asked Questions 
 

  

CytoScan® Assay and CytoScan® 750K Array  
 
 
Equipment requirements 
 
1.  What is the CytoScan® Assay? 

 The CytoScan® Assay, along with the CytoScan® 750K Arrays, the GeneChip® Command Console® 
Software (AGCC), and the Affymetrix® Chromosome Analysis Suite (ChAS) Software, enable you to 
perform high-resolution genome-wide DNA copy number analysis. This Affymetrix solution for 
cytogenetics also provides genotyping information, enabling detection of copy neutral loss of 
heterozygosity (LOH), which can be used to detect uniparental isodisomy (isodisomic UPD). The 
combined high-resolution DNA copy number data and the ability to detect gains, losses, and UPDs on a 
single array makes the CytoScan® 750K Solution ideal for next-generation cytogenetics studies.  
 

2.  What Affymetrix equipment is required for the CytoScan® Assay? 
 The CytoScan® Assay requires either the GeneChip® Scanner 3000 7G System or the GeneChip® 

Scanner 3000Dx v.2 with Data Transfer Server and a GeneChip® Hybridization Oven 645. 
  

3.  What thermal cycler can be used in for the CytoScan® Assay?  
 The ABI 9700 (silver or gold-plated silver block only; do not use an aluminum block) and the ABI 2720 

(pre-PCR room only) thermal cyclers have been validated. 
 

4.  How can you tell the difference between a silver or aluminum thermal cycler block?  
 Look at the serial number on the block. An “A” in the serial number indicates the block is aluminum; an 

“S” indicates it is silver. Also, an aluminum block has a honeycomb appearance between the wells, 
whereas a silver block is smooth. 
 

5.  What is required for processing and viewing CytoScan® 750K Array CEL files? 
 CytoScan® Array CEL files are processed and analyzed in the Affymetrix Chromosome Analysis Suite 

Software.  This is a free download from the Affymetrix web site.  For processing the CEL files, a 64-bit 
computer, with a minimum of 8 GB of RAM, is required. You can view your resulting CYCHP files on a 
32-bit or 64-bit computer. For 32-bit computers, it is important to note that the minimum amount of 
RAM needed is 3GB.  The recommended system specifications are included in the Chromosome Analysis 
Suite User Manual (part number 702943). 
 

6.  Is it required that all my equipment is current on its calibration and maintenance status? 
 For successful execution of the CytoScan® Assay, it is important that your equipment is properly 

maintained and calibrated per manufacturers’ specifications.  Please assure that your centrifuges, 
pipettes, thermal cyclers, and Affymetrix equipment, including the 645 Hybridization Oven, Fluidics 
Station(s), and Scanner, have had their last recommended maintenance prior to running the assay.  For 
lab equipment, it is typically a yearly calibration.  For the Affymetrix equipment, there is typically a 
yearly preventative maintenance. 

 
General CytoScan® Assay  
 
7.  What sample types are validated on the CytoScan® 750K Array? 

  The CytoScan® 750K Array has been validated with blood and cell line samples. 
 

8.  How many freeze/thaw cycles are validated for the CytoScan® Assay 24-Sample Kit? 
 The CytoScan® Reagent Kit (part number 901808) is validated for five freeze/thaw cycles. 

 
9.  What is the throughput for the CytoScan® Assay? 

 We recommend running no more than 24 samples at a time. The assay is a four-day protocol; however, 
the technician can use an optional three-day protocol after becoming comfortable with the assay. 
 
 
 

http://www.affymetrix.com/support/downloads/manuals/chas_software_user_manual.pdf�
http://www.affymetrix.com/support/downloads/manuals/chas_software_user_manual.pdf�
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10.  What other reagents are required for the CytoScan® Assay?  
 The CloneTech Titanium® Taq PCR Kit (300 reactions, part number 639240 or 400 reactions, part 

number 639243) and absolute ethanol (Sigma part number 459844) are also required. All other 
reagents are included in the CytoScan® Reagent Kit. 
  

11.  What are the fill volumes of the reagents in the CytoScan® Reagent Kit? 
 We can only guarantee the volume that is indicated on the label.  Since our assurance guarantee is only 

provided for the label volume we advise not planning experiments or standard operating procedures 
based on potential overage volumes.  The table below lists the reagents in the CytoScan® Reagent Kit 
and their respective labeled volumes and concentrations. 

 

Component Qty 
Part 

Number 
Label 

Information 
Affymetrix® GeneChip® Restriction and Ligation 
Reagents 

1 901803  

▪ Nsp I 1 901718 40 µL 
▪ 10X Nsp I Buffer 1 901719 80 µL 
▪ 100X BSA 1 901720 25 µL 
▪ Low EDTA TE Buffer 1 901697 24 mL 
▪ 10X T4 DNA Ligase Buffer 1 901722 140 µL 
▪ T4 DNA Ligase 1 901723 110 µL 
▪ Water, Nuclease-Free 1 901781 10 mL 
Affymetrix® GeneChip® Ligation Adaptors and 
Fragmentation Reagents 

1 901749  

▪ Pouch 1: Store in the Pre-PCR Room 1   

 ▪ Genomic DNA 1 900421 
30 µL 
(50 ng/µL)1

 
 

▪ 50 μM Adaptor, Nsp I 1 900697 95 µL 
 ▪ PCR Primer, 002 1 901016 1 mL 
▪ Pouch 2: Store in the Post-PCR Room 1   
 ▪ GeneChip® Fragmentation Reagent 1 901010 45 µL 
 ▪ 10X Fragmentation Buffer 4 900422 165 µL1 
 ▪ TdT 1 901154 200 µL 
 ▪ 5X TdT Buffer 1 900696 800 µL 
 ▪ 30 mM DNA Labeling Reagent 1 900699 235 µL1 
 ▪ Oligo Control Reagent 0100 1 900541 92 µL 
Affymetrix® GeneChip® Hybridization Reagents 1 901804  
▪ Hyb Buffer Part  1 1 901725 7.6 mL 
▪ Hyb Buffer Part  2 1 901726 691 µL 
▪ Hyb Buffer Part  3 1 901727 323 µL 
▪ Hyb Buffer Part  4 1 901728 46 µL 
Affymetrix® GeneChip® Stain Reagents 1 901805  
▪ Stain  Buffer 1 1 901751 20 mL 
▪ Stain  Buffer 2 1 901752 20 mL 
▪ Affymetrix® GeneChip® Array Holding Buffer 1 901733 75 mL 
▪ Purification Beads 1 901807 22.2 mL 
Affymetrix® GeneChip® Purification Reagents 1 901826  
▪ Elution Buffer 1 901738 2 mL 
▪ Water, Nuclease-Free 1 901781 10 mL 
▪ Purification Wash Buffer 1 901372 N/A2

Affymetrix® GeneChip® Wash A 
 

2 901680 1 L 
Affymetrix® GeneChip® Wash B 2 901681 1 L 

 
 

                                                           
1 Not indicated on the label 
2 Requires the addition of 45 mL of absolute ethanol 
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12.  Can I use reagents from the Affymetrix® SNP 6 Core Reagent Kit in the CytoScan® Assay? 
 No. The CytoScan® Assay has been optimized for performance with the CytoScan® Reagent Kit, which is 

therefore required. 
 

13.  Does the expiration date apply to the date of opening or date of manufacturing? 
 The expiration date applies to the date of manufacturing.  For the CytoScan® Reagent Kit, it can be 

used for up to one year from the date of manufacturing. 
 

14.  What are the stopping points in the assay? 
 After any stage in the assay (including fragmentation) you can store the samples at -200C if you are not 

proceeding directly to the next step. However, once you have initiated a stage, you must complete it 
before storage of the samples.  

 
15.  How is the CytoScan® Assay different from the assay used with the Affymetrix® Genome-Wide Human SNP      

Array 6.0?  
 The CytoScan® Assay has significantly fewer pipetting steps and requires less hands-on time than the 

Affymetrix® Genome-Wide Human SNP 6.0 Assay. The CytoScan® Assay uses only the Nsp I restriction 
enzyme and has been optimized for cytogenetics applications. The CytoScan® Assay is not intended for 
genome-wide association studies.  
 

16.  How is the CytoScan® Assay different from the Affymetrix® Cytogenetics Whole-Genome 2.7M Assay? 
 In the CytoScan® Assay, the genomic DNA is interrogated by digestion with a restriction enzyme and 

ligated to common adaptors. Complexity reduction is performed by PCR and the assay was optimized 
for high-resolution copy number across the genome and SNP performance. The Cytogenetics 2.7M 
Assay uses a whole-genome amplification approach and was optimized primarily for copy number 
versus SNP performance. 

 
Digestion and ligation  
 
17.  What happens during the digestion and ligation steps? 

 The DNA is digested with Nsp I restriction endonuclease and ligated to adaptors that recognize the 
cohesive four base pair overhangs. All fragments resulting from restriction enzyme digestion, regardless 
of size, are substrates for adaptor ligation. 

 
PCR 
 
18.  What can cause faint or absent bands on the PCR gel? 

 Several things can cause this problem. The first step in troubleshooting this problem is to determine if 
the positive control worked. Common reasons for this failure include incomplete digestion of genomic 
DNA or inefficient ligation of adaptors, ligation samples that are not properly diluted or mixed, and 
degraded DNA (if only the positive control worked). See the troubleshooting section of the CytoScan® 
Assay User Manual (part number 703038) for more information. 
 

19.  Does the PCR have to be set up in a separate pre-PCR clean room? 
 Using two separate rooms greatly reduces the risk of samples being contaminated by previously 

amplified PCR products. If only one room is available, designate one area of the room as the pre-PCR 
clean area and a separate area as the post-PCR clean area. If you are using a one-room configuration, 
we highly recommend using a laminar flow cabinet for the pre-PCR clean area. See the CytoScan® 
Assay User Manual (part number 703038) for more details about the recommended laboratory setup.  

 
PCR product purification 
 
20.  Is there a plate purification option for the PCR product purification step?  

 No, only the single-tube purification process is validated with the assay.  
 

21.  Can I use a different magnetic rack instead of the recommended MagnaRack™ magnetic stand? 
 No, the Magna Rack is the only magnetic rack that is validated with the assay. 

 
22.  What is the typical yield range from PCR product purification?  

 The minimum yield recommended is 2.5ug/ul. Yields can range from 3.0-4.5ug/ul and the average yield 
for seven or more samples processed in a run (not including the negative control) should be greater 
than 3.0 ug/ul. If the average yield is below this, consult the troubleshooting section of the CytoScan® 
Assay User Manual (part number 703038).  
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Fragmentation 
 
23.  What should I do if I do not have a refrigerated centrifuge for the fragmentation step?  

 A refrigerated centrifuge is highly recommended, but if one is not available, you may use a plastic plate 
rack that has been stored at -200C. It is recommended that you keep the samples chilled and work 
quickly prior to initiating the incubation at 370C. See the CytoScan® Assay and Data Analysis Training 
Video for more details about required equipment and consumables. 

 
24.  Do I need to run the samples on a gel and the Bioanalyzer during fragmentation QC?  

 No, the routine QC includes running samples only on a gel. You will save some samples for analysis in 
case you need them for additional analysis on the Bioanalyzer.  
 

25.  What can cause over fragmentation?  
 Common causes of over fragmentation include excess enzyme due to pipetting errors or an incorrect 

volume of enzyme used based on the unit activity. In addition, warming up of the assembled reaction 
prior to initiating the 370C incubation can lead to over fragmentation. See the troubleshooting section of 
the CytoScan® Assay User Manual (part number 703038) for more information about over 
fragmentation. 
 

26.  What can cause under fragmentation?  
 Common causes of under fragmentation include improper storage or handling of the enzyme, an 

incorrect volume of enzyme used based on the unit activity, and improper mixing of fragmentation 
master mix. See the troubleshooting section of the CytoScan® Assay User Manual (part number 
703038) for more information about under fragmentation. 

 
Hybridization and washing/staining 
 
27.  What is the hybridization time for CytoScan® 750K Arrays? 

 The hybridization time is 16 to 18 hours. If you have a limited number of fluidics stations, you can 
stagger the hybridization process by two hours. For example, if you have only one fluidics station and 
eight arrays, you can start the hybridization for four arrays at one time, and then start the hybridization 
for the other four arrays two hours later. After 16 hours, you can place the first four arrays on the 
fluidics station, and then place the next four arrays on the fluidics station two hours later. Thus, all 
eight samples will have hybridized for 16 hours. Another option is to wash the first set of samples at 16 
hours and the second set at 18 hours. 

 We do not recommend staggering more than three wash/stain cycles in an 8-hour workday. Please 
consult your local Field Application Specialist for more details on the hybridization process. 
 

28.  What is the hybridization temperature and rotation speed for the CytoScan® 750K Array?  
 The hybridization temperature is 500C. The rotation speed is 60 rpm. 

 
29.  Can samples be re-hybridized? 

 No, at this time this has not been validated.  
 

30.  After hybridization, how long can arrays be stored before washing and staining? 
 Arrays must be put onto the fluidics station immediately after removal from the hybridization oven. Do 

not remove arrays from the oven until you are ready to wash them. 
 

31.  How long can arrays be stored in holding buffer before scanning?  
 After the washing and staining step, arrays can be stored for up to 24 hours at 40C before scanning. 

 
32.  What is the correct fluidics script for the CytoScan® 750K Array?  

 The correct fluidics script is the CytoScan750K_Array_450. 
 
33.  What type of water should be used on the fluidics stations?  

 Always use deionized (DI) water on the fluidics stations for all protocols, including the shut down and 
bleach protocols. 

 
CytoScan® 750K Array 
 
34.  What is the array format?  

 The CytoScan® 750K Array uses a 64 format and a 5 µm feature size. 
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35.  What is the array content?  

 The CytoScan® 750K Array covers both constitutional and cancer genes with 
 Overall intragenic coverage at 1 marker / 1,737 bases  
 ISCA constitutional coverage at 1 marker / 1,099 bases   
 Complete cancer gene coverage at 1 marker / 1,269 bases 
 12,000 OMIM genes at 1 marker / 2,204 bases  
 >36,000 RefSeq genes at 1 marker / 1,737 bases  
 Backbone (non-gene) coverage at 1 marker / 6,145 bases across genome for breakpoints 
 Overall (gene and non-gene backbone) coverage at 1 marker / 4,127 bases  

 
36.  How many SNP and CN probes are included on the array?  

 The CytoScan® 750K Array includes 200,000 genotype-able SNPs and 550,000 non-polymorphic probes.  
 

37.  How long does the CytoScan® 750K Array take to scan?  
 Each array takes ~seven minutes to scan. 

 
38.  What file sizes are associated with the CytoScan® 750K Array?  

 The CEL file is ~46 MB, and the CYCHP file is ~33 MB. 
 
39.  What software is available for analysis?  

 All genotyping and copy number analysis is done with the Chromosome Analysis Suite (ChAS) Software 
v.1.2 or higher. Additionally, there is an update installer to install the 750K-specific files.  That installer 
is downloadable from the Affymetrix website and is named “CytoScan750K_ChASSupportUpdate.exe”.  
This product is not intended for genome-wide association studies. 

 
40.  What are the array QC metrics for the CytoScan® 750K Array? 

 The CytoScan® 750K Array uses the following QC metrics: 
 SNPQC>=15 
 MAPD<=0.25 
 Waviness SD<=0.12 

 These QC metrics have been fine tuned for blood-derived constitutional samples.  The SNPQC and 
Waviness SD metrics are based on an assumption of a relatively normal diploid genome which for which 
the majority of the genome is not mosaic.  For hematological malignancy samples the baseline 
assumption pertaining to constitutional samples is violated with regard to of aberration frequency and 
high levels of mosaicsm which will likely trigger the SNPQC and Waviness SD metrics to fail.  Only the 
MAPD metric should be considered for non-constitutional samples.  A failure of any one of these metrics 
for constitutional samples is a failure for that array result. There is no direct correlation between the 
passing numeric value for any one of the metrics and the quality of a sample. For example, a sample 
that has an SNPQC=30 is not necessarily a better quality sample than one that has an SNPQC=20. 

 
41.  What can cause SNPQC failures?  

 SNPQC failures can be caused by contamination of samples, equipment, or reagents. Other possible 
causes include over or under fragmentation of samples or a hybridization oven that is out of calibration. 
See the troubleshooting section of the CytoScan® Assay User Manual (part number 703038) for more 
information. 

 
42.  What can cause MAPD failures?  

 MAPD failures can be caused by assay drift due to variation in assay execution or over fragmentation. 
See the troubleshooting section of the CytoScan® Assay User Manual (part number 703038) for more 
information. 

 
43.  What can cause waviness SD failures?  

 Waviness SD failures can be caused by degraded DNA, an incompatible sample type, or a sample-
specific effect. See the CytoScan® Assay User Manual (part number 703038) and the Chromosome 
Analysis Suite User Manual (part number 702943) for more information. 
 

44.  Are individual genotypes generated on the CytoScan® 750K Array?  
 Yes, genotypes can be generated in the Chromosome Analysis Suite (ChAS) Software v.1.2 or higher.  

The software uses BRLMM for genotyping, which uses a Bayesian model based on prior clusters. This 
product is not intended for genome-wide association studies. 
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Data Management 
 
45.  What data files are produced during assay and analysis process? 

 A total of 5 files are produced that are key to the process. 
 ARR file – This file includes sample information 
 AUDIT file – This file is a log of the sample history 
 DAT file – This file is the raw data from the scanner 
 CEL file – This file is the gridded and processed data 
 CYCHP file – This file is the output of ChAS and contains all of the analysis data 

 
46.  Is it important to back up my data? 

 Out of the five data files mentioned in the preceding question, it is important to backup and archive the 
ARR, CEL, and CYCHP file at a minimum.  This will allow you to maintain the ability to either reanalyze 
from the CEL file, or re-visualize the results using the CYCHP file. 
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