
p Figure 1: Cross-platform analysis of a large (~4Mb) deletion region 
in chromosome 22 in a VCFS sample referenced against normal 
genomic DNA. A deletion region associated with Velocardiofacial Syndrome 
(VCFS) is detected using three different NimbleGen CGH Whole-Genome Tiling 
arrays, as indicated. Copy number analysis was performed using the segMNT 
algorithm, available in NimbleScan software*. Data are displayed using a 
GFF file in SignalMap software* alongside annotation tracks (provided with 
NimbleGen CGH arrays) showing a cytogenetic ideogram, known genes, and 
“normal” CNVs from the Database of Genomic Variants (http://projects.tcag.
ca/variation). The red arrows indicate a presumably “normal” CNV detected by 
a single probe on the 12x135K array and many probes on the 3x720K and 2.1M 
arrays.  

www.nimblegen.com/arraysupport

p Figure 3: Detection of DMD Gene Deletions Associated with 
Duchenne and Becker Types of Muscular Dystrophy Using the 
NimbleGen CGH 3x720K Whole-Genome Exon-Focused Array. 
Pathogenic deletions affecting the DMD gene (enclosed in the red box) are 
detected in three independent samples referenced against normal genomic 
DNA.  Deletion regions include exons 45 - 52 (~305kb; NA04981), exons 
3 - 5 (~54kb; NA05089), and an~5Mb deletion that spans from the 5´ end 
of the DMD gene through exon 30 (NA07947). Each research sample is 
displayed using a GFF file alongside an annotation track showing gene 
exon-intron boundaries.  

High-Resolution CNV Detection
	 Enables Disease Research

p Figure 4: (A) Compared with the v2.0 array (blue), the Human CGH 3x720K 
Whole-Genome Tiling v3.0 array (orange) offers improved signal-to-noise, 
which is further enhanced using the NimbleGen MS 200 Microarray Scanner 
at 2µm resolution (red). (B) A significant decrease in experimental noise, as 
measured by mad.1dr and DLRS, is achieved using the NimbleGen MS 200 
Microarray Scanner at 2µm resolution.

p Figure 5: Compared with the v2.0 array, the Human CGH 3x720K Whole-
Genome Tiling v3.0 array shows more robust detection of a 165kb amplification 
(panel A) and an 11kb deletion (panel B) in mental retardation samples versus 
normal genomic DNA. These CNVs correspond to “normal” CNVs annotated in 
the Database of Genomic Variants (http://projects.tcag.ca/variation).    
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High Resolution
	 Reliable Performance
		  Ultimate Confidence

Recent advances in high-resolution microarray technology 
have revealed genomic DNA copy number variation as a 
significant source of human genome variation, now thought 
to account for more nucleotide variation than SNPs. Until 
recently, the recognized contribution of genome structural 
variation to human disease has been limited to rare genomic 
disorders (e.g. Trisomy 21, Prader-Willi Syndrome). However, 
with the emergence of high-resolution maps of common copy 
number variants (CNVs) in human populations, the impact of 
CNVs on human disease has become a key research focus.  

Roche NimbleGen offers ultra-high resolution CGH arrays 
with up to 2.1 million probes for comprehensive analysis of 
DNA copy number variation. In addition to the 2.1M array 
format, 3x720K and 12x135K multiplex arrays are available 
for higher throughput and cost-effective analysis of genome-
wide copy number variation associated with a broad range of 
human diseases such as:

l Mendelian diseases
l Mental retardation
l Autism
l Schizophrenia
l Cancer
l Autoimmune disease

More Probe Coverage for Gene-Focused Research

In addition to Human CGH Whole-Genome Tiling arrays, Roche 
NimbleGen also offers a Human CGH Whole-Genome Exon-
Focused array in the 3x720K array format. With 720,000 probes 
per array, this format provides high-resolution analysis of the 
entire human genome (7,291bp median probe spacing) with 
additional probe coverage (65bp median probe spacing) of exon 
regions.  

Figure 3 shows detection of exon-level deletions overlapping the 
dystrophin (DMD) gene in three independent research samples. 
Research sample NA07947 (bottom track) was derived from 
an individual with Duchenne and Becker types of muscular 
dystrophy with a complex phenotype that also included chronic 
granulomatous disease, retinitis pigmentosa, and mental 
retardation. Previous molecular analysis of this research sample 
identified a deletion from outside the 5´ end of the DMD gene 
through at least exon 19, but not including exon 44. High-
resolution analysis using the Human CGH Whole-Genome 
Exon-Focused array refined this deletion region to extend 
through exon 30 (10 replicates showed exact breakpoints; data 
not shown).  

Table 1:  Performance Metrics

Array Sample
% CV of Cy3 
Intensities

% CV of Cy5 
Intensities

SD of Log2 
Ratios

Segmentation 
Reproducibility

2.1M v2.0D
Burkitt Lymphoma 1.5 1.4 0.122 99%

Normal Female 1.4 1.2 0.125 96%

3x720K v3.0

Burkitt Lymphoma 1.1 0.9 0.134 89%

Trisomy 21 1.2 0.9 0.146 92%

VCFS 1.2 1.0 0.132 98%

12x135K v3.0

Burkitt Lymphoma 1.0 0.8 0.136 90%

Trisomy 21 1.0 0.7 0.133 98%

VCFS 1.0 0.7 0.136 98%

t Table 1: NimbleGen CGH arrays show high inter-array 
reproducibility and accuracy. Reproducibility was measured using 
three different Human CGH Whole-Genome Tiling arrays, as indicated. 
Analysis of Burkitt Lymphoma and normal genomic DNA research 
samples using the 2.1M Whole-Genome Tiling v2.0D array (n = 8 arrays 
each of Burkitt Lymphoma and normal genomic DNA) shows < 1.5 % CV 
of Cy3 and Cy5 signal intensities, ≤ 0.125 SD of log2 ratios, and > 96% 
segmentation reproducibility (segments ≥ 10 probes). Similar results 
were obtained using the 3x720K and 12x135K Whole-Genome Tiling 
v3.0 arrays (n = 10 arrays each of Burkitt Lymphoma, Trisomy 21, and 
VCFS samples; reproducibility of segments ≥ 4 probes). Accuracy of 
segmentation for the 3x720K and 12x135K Whole-Genome Tiling v3.0 
arrays was 98% and 97%, respectively, compared with CNVs ≥ 10kb 
detected with ≥ 10 probes using the 2.1M Whole-Genome Tiling v2.0D 
array (data not shown).   
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Roche NimbleGen provides a complete line of accessories  
optimized for use with NimbleGen microarrays. For more 
information on NimbleGen microarrays, contact us:

Human CGH/CNV Microarrays
Median Probe 

Spacing

Human CGH 2.1M Whole-Genome Tiling v2.0D Array 1,169 bp

Human CGH 3x720K Whole-Genome Tiling v3.0 Array 2,509 bp

Human CGH 3x720K Whole-Genome Exon-Focused Array variable

Human CGH 12x135K Whole-Genome Tiling v3.0 Array 12,524 bp

Human CNV 2.1M Array 1239 bp

Human CNV 3x720K Array 4750 bp

2.1M Array 3x720K Array 12x135K Array

NimbleGen Human CGH 3x720K and 12x135K Whole-Genome 
Tiling v3.0 arrays consist of empirically tested probes that show 
improved signal-to-noise performance compared with the earlier 
v2.0 arrays. Figures 4 and 5 show the improved performance of the 
Human CGH 3x720K Whole-Genome Tiling v3.0 array compared 
with the v2.0 array.  Similar results were obtained using the Human 
CGH 12x135K Whole-Genome v3.0 array (data not shown). The 
improved performance achieved with the v3.0 arrays is further 
enhanced using the NimbleGen MS 200 Microarray Scanner at 
2µm resolution (Figure 4).

28
,00

0,0
00

28
,80

0,0
00

29
,60

0,0
00

30
,40

0,0
00

31
,20

0,0
00

32
,00

0,0
00

32
,80

0,0
00

33
,60

0,0
00

34
,40

0,0
00

35
,20

0,0
00

36
,00

0,0
00

36
,80

0,0
00

37
,60

0,0
00

38
,40

0,0
00

39
,20

0,0
00

40
,00

0,0
00

40
,80

0,0
00

41
,60

0,0
00

42
,40

0,0
00

43
,20

0,0
00

44
,00

0,0
00

44
,80

0,0
00

45
,60

0,0
00

46
,40

0,0
00

47
,20

0,0
00

2.000

-4.500

0.000
-1.400
-2.800

2.000

-4.500

0.000
-1.400
-2.800

2.000

-4.500

0.000
-1.400
-2.800

10.000

-20.000

0.000
6.000

-6.000
-12.000

NA04981

NA05089

NA07947

Gene Exon-Intron

DMD Gene

Sensitive & Reliable Array Performance

exon 45 - 52

exon 3 - 5

5´ - exon 30

*NimbleScan and SignalMap software are available from Roche NimbleGen.

Cytogenetic Ideogram

2.1M Whole-Genome Tiling v2.0D Array

3x720K Whole-Genome Tiling v3.0 Array

12x135K Whole-Genome Tiling v3.0 Array

Known Genes

“Normal” CNVs

Microarrays
Delivery  
Cat. No.

Human CGH 2.1M Whole-Genome Tiling v2.0D Array 05 541 921 001

Human CGH 3x720K Whole-Genome Tiling v3.0 Array 05 520 797 001

Human CGH 3x720K Whole-Genome Exon-Focused Array 05 542 073 001

Human CGH 12x135K Whole-Genome Tiling v3.0 05 520 878 001

Human CNV 2.1M Array 05 913 152 001

Human CNV 3x720K Array 05 913 209 001

Reagents Cat. No.

NimbleGen Dual-Color DNA Labeling Kit 05 223 547 001

NimbleGen Hybridization Kit	 05 583 683 001

NimbleGen Hybridization Kit, LS	 05 583 934 001

NimbleGen Wash Buffer Kit 05 584 507 001

NimbleGen Array Processing Accessories 05 223 539 001

NimbleGen Sample Tracking Control Kit 05 634 270 001

Instruments Cat. No.

NimbleGen Hybridization System 4 (110V) 05 223 652 001

NimbleGen Hybridization System 12 (110V) 05 223 679 001

NimbleGen Hybridization System 4 (220V) 05 223 687 001

NimbleGen Hybridization System 12 (220V) 05 223 695 001

NimbleGen Microarray Dryer (110V) 05 223 636 001

NimbleGen Microarray Dryer (220V) 05 223 644 001

NimbleGen MS 200 Microarray Scanner  05 394 341 001

Software Cat. No.

NimbleScan Software – Individual License 05 933 315 001

NimbleScan Software – Site License 05 933 331 001

SignalMap Software – Individual License 05 225 051 001

Ordering Information



NimbleGen Human CGH Whole-Genome Arrays

            Catch all the breaks

For life science research only. Not for use in diagnostic procedures.

NIMBLEGEN is a trademark of Roche.
Other brands or product names are trademarks of their respective holders.

p Figure 2: Plots showing chromosomal aberrations detected using 
NimbleGen multiplex arrays. Pathogenic DNA copy number changes 
were detected using Human CGH 3x720K and 12x135K Whole-Genome Tiling 
v3.0 arrays (A and B, respectively). Copy number analysis was performed 
using the segMNT algorithm, available in NimbleScan software. Data are 
displayed as whole-genome “rainbow” plots where each chromosome is 
denoted by a different color. Shown are chromosomal aberrations scattered 
throughout the genome in a Burkitt Lymphoma sample, gain of a whole 
chromosome associated with Trisomy 21, and a large (~4Mb) deletion region 
in chromosome 22 associated with VCFS, as indicated. All research samples 
were referenced against normal genomic DNA.     
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Reliable, Cost-Effective Detection
of Chromosomal Abnormalities

In addition to revealing the extent and complexity of copy 
number variation in the human genome, high-resolution 
array CGH has rapidly emerged as the method of choice 
for molecular cytogenetic detection of chromosomal 
abnormalities associated with mental retardation, cancer, 
and other complex phenotypes. 

Advantages 

	 High Resolution: Up to 2.1 million probes per array 
enables unbiased, genome-wide detection of CNVs down 
to ~5 - 10kb resolution

	 Cost-Effective Solution: Utilize NimbleGen multiplex 
array formats (3x720K, 12x135K) to simultaneously 
analyze 3 or 12 independent sample pairs on a single slide.  

	 Improved Performance: Empirically tested probes provide 
improved data quality (i.e. signal-to-noise) compared with 
computationally selected probes.

	 Comprehensive CNV detection: Enhanced probe 
coverage of low-copy repeat regions of the genome (e.g. 
segmental duplications) enables increased detection of 
CNVs associated with pathogenic rearrangements.  
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