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Introduction 
 

Dear Colleagues 

 

At the UK HoD Meeting on Microarrays in Service (March 2007) HoDs of laboratories which 

were issuing aCGH reports agreed to share their report format. These have now been 

collected and are presented for you below. 

 

No-one asked for identifiers to be removed and the examples are as submitted. Many thanks 

to participating laboratories – Birmingham, Cambridge, Edinburgh, GOS, Leeds, Liverpool, 

Manchester, Newcastle, Oxford, Salisbury.  

 

You may also be aware of the recent paper by Vermeesch et al : Guidelines for molecular 

karyotyping in constitutional genetic diagnosis. European Journal of Human Genetics advance 

online publication 18 July 2007.  

 

 
Lorraine Gaunt 

Professional Standards Committee - October 2007
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ABNORMAL REPORTS 

 
Oligoarrays - Agilent 
 

 

1. 

Referral reason: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

 

arr cgh 4q34.3(B35:CHR4:178939124-180988253++). 

ish dup(4)(q34.3q34.3)(84H6++) 

 

PRELIMINARY ARRAY-CGH RESULT (13th August 2007) 

 

Summary of results: 

 

Approximately 2.05 Mb duplication of 4q34.3. 

 

Details of results: 

 

Thank you for referring NNNN’s peripheral blood samples for array-Comparative Genomic 

Hybridisation (array CGH) analysis using the Agilent 44K oligonucleotide array platform. 

 

The array and follow up fluorescence in situ hybridization (FISH) have shown that NNNN 

has what we have interpreted to be an ~ 2.05 Mb duplication involving 4q34.3.  This region 

appears to be a gene desert but no Redon CNVs or Decipher features are reported within this 

duplicated segment. 

 

Relatively large duplications (and deletions) occurring throughout the genome have been 

shown to be segregating in some individuals without any apparent phenotypic effect and 

may therefore be polymorphic variants (see e.g. Redon et al (2006) Nature 444:444-454).  To 

help us determine whether this duplication has arisen de novo or has been inherited from one 

of NNNN’s parents, please send us fresh peripheral blood samples taken into both EDTA and 

Lithium Heparin from both of her parents if possible.  We will use these samples for FISH to 

determine the parental origin of the duplication.  The numbers of the breakpoint flanking 

oligo probes (and their position in base pairs from the 4p telomere), are given in the Table 

below. 

 

Chromosome 4 duplication 

A_14_P200774  A_14_P116070  A_14_P121090  A_14_P128314 

(178608163bp)  (178939124bp)  (180988253bp)  (181330292bp) 

 

Once these additional studies have been carried out we will issue a final report. 

 

Technical information: 

Array format: Agilent 60 mer oligo-array, printed in 4x44 K configuration. 

Slide number:  10031-1 

Control:  Normal pooled sex mismatched 



Registered under the Friendly Societies Act (1974). Registration No. 200SA. Registered Office: British Society for Human Genetics, Clinical Genetics Unit, Birmingham Women’s Hospital, Birmingham,  B15 2TG. 

 
 

 4 

Batch Number:  0301976963-000002 

Array design:  National Genetics Reference Laboratory (Wessex) using Agilent’s eARRAY 

(http://earray.chem.agilent.com/earray/login.do).  Design-code number is posted on the 

NGRL website (http://www.ngrl.org.uk/Wessex/index.htm).   

Quality Metrics:  Agilent’s Analytics software DLRS score = 0.205024 (Good). 

Genome Assembly:  NCBI Build 35 (B35) 

 

 
NB. The Array-CGH and follow up studies (when performed) were carried out by the National Genetics 

Reference Laboratory (Wessex). For further details of the array design and probes used see: 

http://www.ngrl.org.uk/Wessex/available.htm 

 

 

 

 

2. 

Array CGH analysis using the Agilent 44B oligoarray showed a submicroscopic duplication 

of chromosome 16, region p11.2 from base pair 29581514 to base pair 30106101.  The size of 

the duplication is approximately 520kb. 

 

Family studies have shown that the imbalance has been inherited from the mother but is not 

carried by the affected sibs and therefore is likely to be a coincidental finding. 

 

No other significant imbalance was detected. 

 

 

 

3. 

Array CGH analysis using the Agilent 44B oligoarray showed a submicroscopic deletion of 

chromosome 15, region q13.3 from base pair 28725507 to base pair 30298155.  The size of the 

deletion is approximately 1.57Mb. 

 

Family studies have shown that the imbalance has been inherited from the mother.  ?'s 

mother, ?, has been described as having a similar phenotype and therefore the imbalance is 

likely to be associated with this phenotype. 

 

A list of genes encompassed by the deletion has been enclosed for your information 
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BAC Arrays - CytoChips 

 
4. 

 

 

Report of Abnormal Microarray Result 

 

 

Clinical Details:  

 

Overgrowth,  developmental problems,  previously reported as male karyotype with an 

unusual chromosome 3. 

 

Report: 

 

46,XY,dup(3)(q29q29)dn 

 

Abnormal male karyotype with a de novo interstitial duplication of chromosome 3 with 

breakpoints within band 3q29. 

 

This duplication was identified by microarray analysis using the BlueGnome CytoChip 1.1 

microarray (Genome Assembly NCBI 36) and was confirmed by FISH, which demonstrated 

that the duplication includes the sequences detected by BACs RP5-1087L12, RP11-252K11, 

RP11-200I19, RP11-470E12 and RP11-296H14 and is between 1 and 1.5 Mb in length (see 

enclosed Ensembl diagram).  

 

Both parents have been reported previously to have normal karyotypes (Lab Number and Lab 

Number, copies enclosed) so the duplication of chromosome 3 has arisen de novo and the 

recurrence risk is negligible. 

 

Interstitial duplications of this region of chromosome 3 have not been reported previously 

however it is likely that this duplication has contributed to this patient's clinical phenotype. 

 

The G-band analysis for this patient was carried out on sample Lab Number. 

 

This report supersedes the previous reports for this patient. 

 

This microarray result suggests, but does not prove, that the OMIM genes in the attached 

table are duplicated. Confirmation of duplication by further molecular or clinical testing is 

recommended where appropriate, for genes where duplication would have pathological 

consequences. 
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Genes at the dup(3)(q29q29) region  

 

Genes in region showing duplication by aCGH are shown in Bold  

Genes in the flanking regions are shown in Italics 

 

Gene Names Gene Descriptions 

CENTB2 
(bp:196476768-196645041) 

Description: centaurin, beta 2.  

Aliases: KIAA0041, CNT-B2 

[Ensembl:CENTB2] [OMIM:607766]  

PPP1R2 
(bp:196722514-196751362) 

Description: protein phosphatase 1, regulatory (inhibitor) subunit 2.  

Aliases: IPP2 

[Ensembl:PPP1R2] [OMIM:601792]  

APOD 
(bp:196776867-196792278) 

Description: apolipoprotein D.  

Aliases:  

[Ensembl:APOD] [OMIM:107740]  

MUC20 
(bp:196933516-196946094) 

Description: mucin 20, cell surface associated.  
Aliases: FLJ14408, KIAA1359 
[Ensembl:MUC20] [OMIM:610360]  

MUC4 
(bp:196959311-197023545) 

Description: mucin 4, cell surface associated.  
Aliases:  
[Ensembl:MUC4] [OMIM:158372]  

TNK2 
(bp:197074633-197120352) 

Description: tyrosine kinase, non-receptor, 2.  
Aliases: p21cdc42Hs, ACK, ACK1 
[Ensembl:TNK2] [OMIM:606994]  

TFRC 
(bp:197260553-197293343) 

Description: transferrin receptor (p90, CD71).  
Aliases: CD71, TFR1 
[Ensembl:TFRC] [OMIM:190010]  

PCYT1A 
(bp:197449652-197498981) 

Description: phosphate cytidylyltransferase 1, choline, alpha.  
Aliases: CT, CTPCT 
[Ensembl:PCYT1A] [OMIM:123695]  

PIGX 
(bp:197923682-197946161) 

Description: phosphatidylinositol glycan anchor biosynthesis, class X.  
Aliases: FLJ20522 
[Ensembl:PIGX] [OMIM:610276]  

PAK2 
(bp:197951312-198043749) 

Description: p21 (CDKN1A)-activated kinase 2.  
Aliases: PAK65 
[Ensembl:PAK2] [OMIM:605022]  

NCBP2 
(bp:198148279-198153828) 

Description: nuclear cap binding protein subunit 2, 20kDa.  
Aliases: NIP1, CBP20, CBC2 
[Ensembl:NCBP2] [OMIM:605133]  

MFI2 
(bp:198214553-198241043) 

Description: antigen p97 (melanoma associated) identified by monoclonal antibodies 133.2 

and 96.5.  

Aliases: CD228 

[Ensembl:MFI2] [OMIM:155750]  

DLG1 
(bp:198255820-198509844) 

Description: discs, large homolog 1 (Drosophila).  

Aliases: SAP97, hdlg 

[Ensembl:DLG1] [OMIM:601014]  
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 FISH Normal FISH Normal 

 
   FISH Duplication 

 
FISH probes showing duplication:  

 

RP5-1087L12, RP11-252K11, RP11-200I19, RP11-470E12, RP11-296H14 

 

 

FISH probes showing normal result: 

 

RP11-506F8, Q-Biogene subtelomere (D3S4168) 
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5. 
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6. 

RESULT SUMMARY: arr cgh 1p36.13(RP11-174G17->RP11-77N9) x 1,   

   1p36.11p35.3(RP4-633N17->RP5-893G23) x 1               

 

   46,XX.ish der(1)(pter->p36.13::p36.11->p35.3::p35.3->qter) 

   (1ptel+,RP11-362F04-,RP11-77P05+,RP11-667P18-) 

 

Two regions of deletion were identified at 1p36.  

 

3 consecutive BAC clones were deleted at 1p36.13 (RP11-174G17 to RP11-77N9 with 

minimum and maximum sizings of approximately 1.5Mb and 3.1Mb respectively). 

A further 6 proximal consecutive BAC clones were deleted from 1p36.11 to p35.3 (RP4-

633N17 to RP5-893G23 with minimum and maximum sizings of approximately 3.2Mb and 

6.8Mb respectively). 

These deleted regions are separated by a non-deleted region of approximately 5Mb (1p35.3 to 

1p36.11). 

 

Both deleted and non-deleted regions were confirmed using metaphase FISH with RCPI BAC 

clones RP11-362F04, RP11-77P05 and RP11-667P18. 

 

Further FISH studies carried out on NNNN’s parents NNNN and NNNN, show NO evidence 

of a deletion or obvious rearrangement involving these regions. Additional FISH studies, 

however, are underway to determine whether a balanced rearrangement, such as an 

inversion, is present which may predispose to the deletion observed in NNNN. 

 

The deleted regions do NOT overlap with the common more distal 1p36 deletion (1pter to 

1p36.22, Heilstedt, 2003) and there is no entry in the Decipher database of any similar 

deletion. 

 

1 further clone was called as deleted at 2p11.2 (RP1-316G9) within a region reported as a copy 

number variant (CNV) in the Ensembl database. We will not therefore be following-up this 

finding. 

 

Basis of Test: 

Array comparative genomic hybridisation (arrayCGH) was carried out using a BlueFuse 

CytoChip 1.1 1Mb array. Test DNA was referenced against same-sex control DNA in “dye-

swap” hybridisations and data was analysed in BlueFuse v3.4. Replicate clones were excluded 

with a SD of >0.1 log 2 ratio (and/or >0.2 for dye-swap replicates).  Copy number 

measurement was successfully achieved for 98% of clones on the array. Single clones were 

called as copy number changes outside log2 ratio thresholds of +/- 0.3 and with ratios 3 x log2 

SD of the genome mean ratio. Note that arrayCGH will not detect balanced rearrangements 

and is limited in detecting mosaicism.  This technology is still under development as a 

diagnostic test and there are currently no nationally accepted best practice analysis 

guidelines. However we are confident of the quality of this result using the analysis protocol 

described. 
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7. 

 

RESULT SUMMARY: arr cgh 8q21.13(RP11-48B3) x 3                       1Mb BAC array 

 

   46,XY.ish dup(8)(q21.13q21.13)(RP11-48B3enh)        FISH analysis 

 

1 BAC clone was duplicated at 8q21.13 (RP11-48B3) in a region not recorded as copy number 

variation in Ensembl or the Database of Genetic Variation. No other imbalances were 

detected. 

 

Interphase and metaphase FISH analysis carried out with RP11-48B3 BAC DNA obtained 

from Roswell Park Cancer Centre, USA and labelled in-house confirmed the presence of a 

duplication at 8q21.13. 

 

FISH analysis of NNNN’s father, NNNN (17/05/1953) showed no evidence of duplication of 

RP11-48B3. FISH analysis for NNNN’s mother NNNN (07/08/1957) was not possible as cell 

suspension was not available. 

 

In attempt to further validate this finding, DNAs from NNNN and both parents were 

analysed using the Affymetrix 250/500K SNP array platform. Results confirm the presence of 

the duplication in NNNN and clearly show that this abnormality is de novo as neither parent 

has the duplication. 

 

Combined array data so far suggests a duplication of approximately 1.0Mb in size (Map 

position chromosome 8: maximal duplication 80893793 to 81904402). The maximally 

duplicated region contains upto 4 genes which have not previously been associated with 

morbidity within OMIM (see enclosed Ensembl map-view). These genes are MRPS28, TPD52, 

ZBTB10 and ZNF704. Additional molecular work-up for specific gene dosage (eg q PCR) 

would be required to confirm exactly which of these genes are duplicated and potentially 

causative of NNNN’s condition. 

 

Basis of Tests 

ArrayCGH was carried out using a BlueGnome CytoChip 1.1 1Mb array (3700 clones with 

positions updated to NCBI build 36). Test DNA was referenced against same-sex control 

DNA in “dye-swap” hybridisations and data was analysed in BlueFuse v3.4. Replicate clones 

were excluded with a SD of >0.1 log 2 ratio (and/or >0.2 for dye-swap replicates).  Copy 

number measurement was successfully achieved for 98% of clones on the array. Single clones 

were called as copy number changes outside log2 ratio thresholds of +/- 0.3 and with ratios 3 

x log2 SD of the genome mean ratio. Note that arrayCGH will not detect balanced 

rearrangements and is limited in detecting mosaicism.  This technology is still under 

development as a diagnostic test and there are currently no nationally accepted best practice 

analysis guidelines. However we are confident of the quality of this result using the analysis 

protocol described. 

 

Affymetrix 250/500k SNP arrays have not been validated for diagnostic use and the analysis 

parameters used have not been fully optimised. Genotypes were called using the DM 

algorithm and copy number estimation was carried out using the Copy Number Analysis 

Tool (CNAT) v 4.0 (Affymetrix) using a downloaded reference set generated from the HAP 

map project. 
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8. 

 

RESULT SUMMARY: arr cgh 2q22.32q23.3(RP11-207O14->RP11-311L3) x 1     1Mb array 

 

   46,XX,del(2)(q22q23). 

   ish del(2)(RP11-285H23+,RP11-329H24-,RP11-458J7+)dn 

 

A contiguous region of 7 BAC clones was found to be deleted from 2q22.3 to 2q23.3 (RP11-

207O14 to RP11-311L3, giving a deletion size of between 5.9 and 7.8Mb). 

 

A review of G-banding (B06.24995) showed a deletion is visible, but at the very limits of 

cytogenetic resolution. Metaphase FISH analysis with two flanking and one central clone 

present on the array also confirmed the presence of a deletion of the extent indicated by the 

array results. FISH analysis on NNNN’s parents (NNNN and NNNN) showed correct 

location of the central BAC at 2q23 confirming that the deletion is de novo in NNNN.  

 

Additional 500K SNP array analysis is in progress for this family which may help to further 

define the extent of the deletion. These results will be reported separately. 

 

A similar region of 2q23 has previously been reported to be deleted via arrayCGH (de Vries et 

al, Am J Hum Genet. 77:606~616, 2005) and several similar entries are listed in the Decipher 

database. 

 

In addition, 4 single clone deletions and 3 single clone duplications were identified. 2 

deletions (RP1-93N13 at 6p21 and RP11-342F21 at 9p13) and 2 duplications (RP3-433G13 at 

Xq27 and RP11-503L23 at 4q31.3) are reported as regions of copy number variation (CNV) in 

the Ensembl database.  A further 2 deletions (RP11-342F21 at 9q31 and RP11-245B11 at 13q34) 

and 1 duplication (RP11-114L8 at 14q13) were identified which are not recorded as recurrent 

CNV regions in Ensembl. It may be possible to determine if these regions are rare inherited 

CNVs via analysis of parental SNP array data. However, given the finding of a large 

pathogenic imbalance at 2q23, further validation of these regions will not be prioritised. 

 

Basis of Test: 

Array comparative genomic hybridisation (arrayCGH) was carried out using a BlueFuse 

CytoChip 1.0 1Mb array. Test DNA was referenced against same-sex control DNA in “dye-

swap” hybridisations and data was analysed in BlueFuse v3.4. Replicate clones were excluded 

with a SD of >0.2 log 2 ratio (and/or >0.4 for dye-swap replicates).  Copy number 

measurement was successfully achieved for 98% of clones on the array. Single clones were 

called as copy number changes outside log2 ratio thresholds of +/- 0.3 and with ratios 3 x log2 

SD of the genome mean ratio. Note that arrayCGH will not detect balanced rearrangements 

and is limited in detecting mosaicism.  This technology is still under development as a 

diagnostic test and there are currently no nationally accepted best practice guidelines. 

However we are confident of the quality of this result using the analysis protocol described. 
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9. 

 

RESULT SUMMARY: 46,XX.ish del(X)(p22.3p22.3)(STS-,KAL-)   Metaphase FISH  

 

   arr cgh Xp22.31Xp22.2(RP11-483M24->RP6-1O2)x1  1Mb  array 

 

   arr cgh Xp22.31Xp22.2(RP11-483M24->RP11-180M9)x1  X/Y array 

 

8 BAC clones were deleted from Xp22.31 to Xp22.2 (RP11-483M24 to RP6-IO2). 

 

This result was confirmed using metaphase FISH analysis and further delineated using a 

higher resolution X/Y tiling path BAC array. 

 

X/Y tiling path array: 

40 BAC clones were deleted from Xp22.31 to Xp22.2 (RP11-483M24 to RP11-180M9). 

Metaphase FISH: 

FISH analysis using the Vysis site specific probes, LSI STS and LSI KAL specific for the STS 

and Kallman gene regions, confirmed that both gene regions were deleted. 

 

Combined array data suggests a deleted region of approximately 3.8Mb (X chromosome map 

position 7.05 to 10.81 Mbps, Ensembl view attached). X-inactivation studies have also been 

initiated, the results of which will follow shortly. It is important that we receive parental 

blood samples (5ml LiHep and EDTA) to determine whether the deletion is de novo in 

NNNN.  

 

No further regions of copy number imbalance were detected. 

 

Basis of Tests: 

ArrayCGH was carried out using a BlueFuse CytoChip 1.1 1Mb array. Test DNA was 

referenced against same-sex control DNA in “dye-swap” hybridisations and data was 

analysed in BlueFuse v3.4. Replicate clones were excluded with a SD of >0.1 log 2 ratio 

(and/or >0.2 for dye-swap replicates).  Copy number measurement was successfully achieved 

for 99.8% of clones on the array. Single clones were called as copy number changes outside 

log2 ratio thresholds of +/- 0.3 and/or with ratios 3 x log2 SD of the genome mean ratio. The 

X/Y tiling array developed at the Department of Pathology, Cambridge University has NOT 

been extensively validated internally for diagnostic use . The analysis protocol was similar to 

the 1Mb array with minor modifications although a dye-swap analysis was not carried out. 

This technology is still under development as a diagnostic test and there are currently no 

nationally accepted best practice guidelines. However we are confident of the quality of this 

result using the analysis protocol described. 
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10. 

 

RESULT SUMMARY: arr cgh 12q24.21q24.23(RP11-8A1->RP11-497G19) x 1 

 

PRELIMINARY REPORT: ADDITIONAL VALIDATION ON-GOING 

 

2 BAC clones were deleted at 12q24 (RP11-8A1 and RP11-497G19) in a region which has not been 

reported as a recurrent region of imbalance in the Decipher database or as a region of copy number 

variation in the Ensembl or DGV databases. 

 

To further validate this finding, DNAs from NNNN and both parents were analysed using the 

Affymetrix 250/500K SNP array platform. Results confirm the presence of a deletion at 12q24 and show 

that neither parent is deleted. Further FISH is underway to determine whether the deletion has arisen 

de novo or is an unbalanced segregant from a balanced parental rearrangement. This will allow us to 

comment on recurrence risk.   

 

Combined array data so far suggests a deletion of between 2.0 and 2.5Mb in a region containing upto 9 

genes (see enclosed Ensembl mapview and Decipher gene list). Given this gene content and that neither 

parent is deleted we suggest the deletion is likely to be causative of NNNN’s condition. 

 

A further 3 regions of imbalance were detected recorded as copy number variation (CNV) in the 

Ensembl and DGV databases. Single BAC clone CNVs detected included a deletion at 7q34 (RP11-

298A10) and a duplication at 18q12.1 (RP11-94E2): we will not be folllowing up these CNVs.  

In addition a 2 BAC clone deletion at 2q13 (RP11-322F4 and RP11-528G9) was detected spanning the 

NPHP1 gene region. Analysis of the SNP array data confirmed this deletion in both NNNN and his 

mother NNNN. Combined raw data suggests a heterozygous deletion in both mother and child. 

Patients manifesting with Joubert syndrome 4  (Nephronophthisis 1) have been reported with 

homozygous deletion of this gene (Parisi et al, Am J Hum Genet. 75:82~91 (2004)). FISH confirmation of 

this finding in NNNN and NNNN will be carried out and reported shortly. 

 

Basis of Tests: 

 

Array comparative genomic hybridisation (arrayCGH) was carried out using a BlueGnome CytoChip 

1.1 1Mb array (3700 clones with positions updated to NCBI build 36). Test DNA was referenced against 

same-sex control DNA in “dye-swap” hybridisations and data was analysed in BlueFuse v3.4. Replicate 

clones were excluded with a SD of >0.1 log 2 ratio (and/or >0.2 for dye-swap replicates).  Copy number 

measurement was successfully achieved for 95.4% of clones on the array. Single clones were called as 

copy number changes outside log2 ratio thresholds of +/- 0.3 and with ratios 3 x log2 SD of the genome 

mean ratio. This technology is still under development as a diagnostic test and there are currently no 

nationally accepted best practice analysis guidelines. However we are confident of the quality of this 

result using the analysis protocol described. 

 

Affymetrix 250/500k SNP arrays have not been validated for diagnostic use and the analysis parameters 

used have not been fully optimised. Genotypes were called using the DM algorithm and copy number 

estimation was carried out using the Copy Number Analysis Tool (CNAT) v 4.0 (Affymetrix) using a 

downloaded reference set generated from the HAP map project. 
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11. 

RESULT SUMMARY: 46,XX.ish del(16)(p13.11p13.11)                  Metaphase FISH 

   (RP11-489O1-,MYH11+) 

 

   arr cgh 16p13.11(RP11-489O1) x 1                   1Mb BAC array 

 

1 BAC clone was deleted at 16p13.11 (RP11-489O1). 

 

This deletion was confirmed by FISH using the same BAC clone RP11-489O1, obtained as 

DNA from Roswell Park and labelled in-house. Additional FISH using the commericially 

available Cancer Genetics probe CBFB/MYH11 showed no evidence of deletion of the MYH11 

gene (200Kb proximal to RP11-489O1). 

 

Combined FISH and array data suggest a maximum deleted region of ~1.0Mb, containing a 

maximum of 8 genes (see enclosed Ensembl view). 

 

The significance of this finding with respect to NNNN’s condtion is unclear. It is extremely 

important that we receive parental bloods (5ml LiHep) to determine with FISH this deletion is 

inherited or de novo in NNNN. Imbalances of this region have been reported in the Decipher 

database in association with a learning difficulty phenotype, although it not clear whether 

these imbalances are causative as several cases are inherited. This region is abundant in low-

copy repeats and is flanked by recurrent copy number variation (CNV) recorded in the 

Decipher and DGV databases.   

 

In addition, 2 single clone deletions were detected in regions reported as highly recurrent 

copy number variation (CNV) in the Ensembl and DGV databases.  These were at 1p36.33 

(RP11-283E3) and Xq28 (RP11-330B02).  We will not be following these imbalances. 

 

Basis of Test: 

Array comparative genomic hybridisation (arrayCGH) was carried out using a BlueGnome 

CytoChip 1.1 1Mb array (3700 clones with positions updated to NCBI build 36). Test DNA 

was referenced against same-sex control DNA in “dye-swap” hybridisations and data was 

analysed in BlueFuse v3.4. Replicate clones were excluded with a SD of >0.1 log 2 ratio 

(and/or >0.2 for dye-swap replicates).  Copy number measurement was successfully achieved 

for 97% of clones on the array. Single clones were called as copy number changes outside log2 

ratio thresholds of +/- 0.3 and with ratios 3 x log2 SD of the genome mean ratio. Note that 

arrayCGH will not detect balanced rearrangements and is limited in detecting mosaicism.  

This technology is still under development as a diagnostic test and there are currently no 

nationally accepted best practice analysis guidelines. However we are confident of the quality 

of this result using the analysis protocol described. 
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12. 

 
Follow up from initial validation project 

46,XX,inv dup(19)(p13.2p13.3).ish inv dup(19)(RP11-246D15++,RP11-33O17++) 

arr cgh 19p13.3p13.2(RP11-33017->RP11-240D15)x3 

 

 

High resolution G-banding studies confirmed a duplication of approximately 6.6Mb of 

chromosome 19 material detected on array-CGH (Cytochip 0.8Mb bac array). The 

rearrangement consists of an inverted duplication in the short arm of chromosome 19 with 

the breakpoints p13.2p13.3. FISH studies using a clone from both bands confirmed the 

presence of a duplication. 

Analysis of parental blood samples have shown apparently normal karyotypes and therefore 

this abnormality has arisen de-novo in XXXX and is likely to be the cause of her clinical 

features. 

A review of the literature on ECARUCA showed one patient with a direct duplication of the 

same region with mental retardation, heart defects and dysmorphism, a summary of which is 

enclosed. 

We understand this family is under the care of Dr YYYY in the Clinical Genetics Department, 

ZZZZZZ Hospital. 

 

 

13. 

 

FISH report, follow-up from initial validation project. 

 

ish 7q11.23(RP11-329B5enh)(RP11-247L6enh) 

nuc ish(RP11-329B5,RP11-247L6)x3 

 

DUPLICATION DETECTED 

Using DNA probes from BAC clones RP11-329B5 &  RP11-247L6 which hybridise to 7q11.23, 

enhanced signal intensity on one homologue was shown for both probes on metaphases, and 

interphase cells showed three signals. This confirms the duplication in this region detected by 

array CGH which includes the CYLN2 gene. (Please note the commercial FISH probe for 

Williams syndrome hybridises to the ELN gene and this region is not included in this 

duplication). 

In addition to the duplication at 7q11.23 other regions on the array were highlighted as 

significant and will need further clarification. 

In order to confirm the origin of this duplication and complete our analysis blood samples 

from XXXX and his parents will be required, please send 5mls of blood in lithium heparin. 

 

Probes used: In house labelled DNA, Single Copy RP11-247L6, Red. 

                    In house labelled DNA, Single Copy RP11-329B5, Red. 

Array information: Cytochip 0.8Mb whole genome array version (1.1), Software Bluefuse 

version 3.4 
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14. 

 

 

arr cgh 7p14.1->7p14.1 (RP11-472L24->RP11-472L24) x3 

arr cgh 8p23.3->8p23.1 (RP11-338B22->RP11-1236K1) x3 

arr cgh 8p23.1->8p21.2 (RP11-303G3->RP11-561E1) x3 

arr cgh 13q21.1->13q21.1 (RP11-279F15->RP11-279F15) x3 

 

 

Result Summary: 

 

 

 

Duplication of 8p21.2->p23.3 

 

 

 

Conventional cytogenetic analysis on this patient identified additional material on the short 

arm of one copy of chromosome 8, which has been confirmed by whole chromosome painting 

studies to be derived from chromosome 8 material. 

 

Further array CGH studies have now been carried out on this patient using a Bluegnome 

Cytochip 1Mb BAC array (v1.1). The results have demonstrated a duplication of the short arm 

of chromosome 8 between 8p23.3 and 8p23.1 which is estimated to be approximately 8.16Mb 

in size. In addition, there is a second duplicated region between 8p23.1 and 8p21.2, which is 

estimated to be approximately 8.47Mb in size. The intervening region between the two 

duplicated regions at 8p23.1 (0.83Mb) appears to contain a normal complement of DNA. The 

karyotype is therefore UNBALANCED with partial trisomy for 8p. 

 

Duplications of the short arm of chromosome 8 have been previously reported in the 

literature; larger duplications involving 8p21.3 and 8p23.1 have been associated with 

development delay including speech delay and in some cases, cardiac anomalies. The 

presence of a single copy region between the two duplicated regions indicates that the 

breakpoints within 8p are not symmetrical. 

 

As this rearrangement appears to be de novo in origin, future recurrence risks are considered 

to be low. 

 

In addition to the duplication involving chromosome 8, a single BAC change (duplication) at 

13q21.1(RP11-279F15) was observed; this is a known polymorphic variant seen in a control 

population and is of no known clinical significance (Ref study and website/freq). A second 

single BAC change (duplication) involving 7p14.1 (RP11-472L24) was also seen; as there is no 

current evidence in the literature to suggest this is a normal variant, further follow-up work 

will need to be undertaken. (Validation FISH and parental samples). 

 

The number of clones included in the analysis was 99.92% and the array was analysed using 

Bluefuse software v3.5 (Build 6396). 
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15. 

 

arr cgh 4q34.3->4q35.2 (RP11-495H13->RP11-45F23) x3 

arr cgh 5p15.33->5p15.33 (RP11-348B13->RP11-20K9) x1 

 

 

Duplication of 4q34.3->q35.2 

Deletion of 5p15.33->pter 

 

 

This patient was referred for array CGH studies which have been carried out using a 1Mb 

BAC array from Bluegnome (v1.1). The results have demonstrated a partial duplication of the 

long arm of chromosome 4, between q34.3 and q35.2 and a partial deletion of the short arm of 

one chromosome 5 in the telomeric region at 5p15.33 to pter. 

 

The karyotype is UNBALANCED resulting in partial trisomy for 4q (approximately 10.67Mb 

in size) and partial monosomy for 5p (approximately 3.05Mb in size). 

 

Duplications of 4q have been associated with development delay including speech delay and 

austic behaviour. Deletions of the terminal region of 5p have been reported in association 

with mild/moderate learning difficulties and speech retardation. 

 

The analysis included 99.30% of BACS on the array and was carried out using Bluefuse 

software v 3.5 (Build 6396). 

 

In order to elucidate the origin of the rearrangement, please send parental blood samples in 

lithium heparin to the department, quoting the above laboratory number. 

 

If felt appropriate, this patient could be referred to the Clinical Genetics Department. 
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16. 

 

Result: arr cgh 17p12->17p12 (RP1-27J12->RP11-385D13) x3 

Microarray analysis using extracted DNA from this patient (Lab No 023409) has shown a 

duplication on chromosome 17p12 encompassing 5 BAC clones (RP1-27J12 to RP11-385D13) 

located within the CMT1A region. The duplication is calculated to be between 1.1MB and 

3.3MB in size using the Ensembl database (see enclosed diagram).  

 

As this finding is consistent with previous molecular studies, no further confirmation of this 

result will be undertaken  

   

Copy Number Variants (CNVs) 

A single clone amplification was seen for clone RP11-374N3 in 17q21.31. This is reported as a 

CNV in the Ensembl database and we will not be investigating this imbalance further 

   

Quality Control: 

The inclusion rate for this array (i.e. the number of possible clones included for analysis on 

the basis of the quality of this data) was 98.8% 

  

 Limitations:  

 *  Microarray analysis will not detect balanced rearrangements and may not detect 

unbalanced rearrangements present in mosaic form. 

 *  Anomalies may occur which cannot always be recognised or properly interpreted. 

 *  The average resolution of this array is 0.8Mb. Some regions may have increased or 

reduced resolution depending on gene density and/or syndromic significance.  

 *  Array CGH is in the diagnostic validation stage. There are no best practice guidelines. 

Normal results should not be regarded as definitive. 

 
Basis of test 

Array used: BlueGnome 1Mb enhanced cytochip (v1.1) 

Analysis software: BlueFuse for Microarrays v3.5 

Ensembl data: Build version 36 

DNA Storage The DNA sample from this patient has been archived for potential future diagnostic tests 

(please quote the Lab No above in any enquiry)  
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BAC arrays – Sanger Arrays 

 
17. 

 

Dear   (Referring Consultant)   

 

Re:  BBB   DOB: --/--/----  GC No : XXXXX 

 

Comparative Genomic Hybridisation micro-array (array CGH) analysis has now been 

undertaken as requested on a DNA sample (DXXXXX) from this patient using a Sanger 1Mb 

BAC array (Build 36).  

 

Analysis of the array demonstrates an abnormal  

 

arr cgh 1p36.11p36.13(SC1_1Mb_PACA12→ SC1_1Mb_PACB1)x1 result. 

 

That is, BBB appears to have a three BAC clone loss within the distal short arm region of 

chromosome 1.  The size of the monosomic region appears to be between 2.9Mb and 4.6Mb.  

Please find enclosed a copy of a DECIPHER report (patient record number NGS00001634) 

that details the monosomy of 1p36.11 to 1p36.13 and lists the OMIM genes involved in this 

patient.  Please note that the OMIM gene list is based on the maximum deletion size using the 

non deleted flanking clones (NONSC4G3 and SC1_1Mb_BAC1A8).  

 

FISH studies using a probe, made from a BAC (RP11-69E9) that maps within the 

identified deletion, demonstrates an abnormal ish del(1)(p36.11p36.13)(RP11-69E9-) 

result. These FISH studies confirm the interstitial deletion in BBB. This deletion is not 

visible on G-banded preparations. 

 

This deletion is a possible cause of BBB’s problems, however it is important that we 

determine whether it has arisen as a de novo event and we will need to look at parental 

chromosomes to help determine the clinical significance of our finding. Please arrange for 

us to receive heparinised blood samples from both of BBB’s parents so that we can continue 

our investigations. 

 

All of this work was carried out at the Institute of Human Genetics, Newcastle upon Tyne. 
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SNP Arrays 
 

18. 

Karyotype:  

ish del(1)(q21.1q21.1)(RP4-704D21+, RP11-325P15dim, RP11-337C18-, RP11-433J22-, RP11-

301M17dim, RP11-495P10+) 

 

Array CGH studies performed as part of a research study have shown that this patient has an 

interstitial microdeletion of approximately 1 megabase of DNA in band q21.1 within the long 

arm of one chromosome 1. FISH studies with probes that map to this region of chromosome 1 

have confirmed this result and have shown that the centromeric breakpoint is in clone RP11-

325P15 (diminished signal) between clones RP4-704D21 (normal) and RP11-337C18 (deleted) 

and the telomeric breakpoint is in clone RP11-301M17 (diminished signal) between clones 

RP11-433J22 (deleted) and RP11-495P10 (normal).  The clinical significance of this finding is 

not known. 

 

Please obtain parental blood samples in lithium heparin and EDTA for FISH studies to help 

determine the significance of this finding.   

 

It is understood that this patient's family is receiving genetic counselling. 
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NORMAL REPORTS 
 

 

Oligoarrays – Agilent 

 
1. 

Array CGH analysis using the Agilent 44B oligoarray showed a normal hybridisation pattern 

with no evidence of significant chromosome imbalance. 

 

(Limitations:  Array CGH does not detect balanced rearrangements and may not detect 

mosaicism.) 

 

 

 

2. 

Array CGH analysis using the Agilent 44B oligoarray showed a normal hybridisation pattern 

with no evidence of significant chromosome imbalance. 

 

(Limitations:  Array CGH does not detect balanced rearrangements and may not detect 

mosaicism.) 
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BAC Arrays - CytoChips 
3. 

 

 

Clinical Details: 

 

Developmental delay, dysmorphic features. 

 

Report: 

 

46,XX 

 

Female karyotype, no abnormality detected. 

 

Genome-wide array CGH analysis at approximately 1MB resolution has shown no significant 

areas of copy number change.  

  

Array used: BlueGnome CytoChip v1.1 (Clone Positions based on NCBI build 36) 
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4. 
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5. 

 

RESULT SUMMARY: NO PATHOGENIC COPY NUMBER CHANGE 

 

No novel or known disease related copy number imbalances were detected. 

 

1 clone was called at 15q11.2 ( bA2F9, 175Kb) as duplicated within a region reported as a copy 

number variant (CNV) in the Ensembl database. We will not be following-up this finding.  

 

DNA and cell suspension will be stored for possible future higher resolution studies. 

 

Basis of Test: 

Array comparative genomic hybridisation (arrayCGH) was carried out using a prototype 

BlueFuse CytoChip 1Mb array. Test DNA was referenced against same-sex control DNA in 

“dye-swap” hybridisations and data was analysed in BlueFuse v3.4. Replicate clones were 

excluded with a SD of >0.1 log 2 ratio (and/or >0.2 for dye-swap replicates).  Copy number 

measurement was successfully achieved for 95% of clones on the array. Clones were called as 

copy number changes outside thresholds of log2 ratio of +/- 0.3 and with ratios 3 x SD of the 

genome mean.  Note that arrayCGH will not detect balanced rearrangements and is limited in 

detecting mosaicism.  This technology is still under development as a diagnostic test and 

there are currently no nationally accepted best practice analysis guidelines. However we are 

confident of the quality of this result using the analysis protocol described. 

 

6. 

 

arr cgh 1-22(3883BAC)x2,X(248BAC)x1,Y(65BAC)x1 

 

NORMAL HYBRIDISATION RESULT WITH RECURRENT CNV 

 

Microarray analysis using a Cytochip whole genome 0.5Mb BAC array (version 2) showed a 

normal hybridisation pattern following analysis with BlueFuse software version 3.5.  

From the data obtained, one single BAC imbalance in a region of polymorphic variation was 

highlighted; BAC clone: RP11-203K6 located at 19p13.2 reported as a complex variant in 48% 

of the population by Redon et al (Nature vol 444, 2006) 

Quality Control: 

The inclusion rate for this array (I.e. the number of possible clones included for analysis on 

the basis of the quality of this data) was >95%. 

 

No further work will be carried out on this sample. 

 

Limitations:  

• Microarray analysis will not detect balanced rearrangements and may not detect 

unbalanced rearrangements present in mosaic form. 

• Anomalies may occur which cannot always be recognised or properly interpreted. 

• The average resolution of this array is 0.5Mb. Some regions may have increased or 

reduced resolution depending on gene density and/or syndromic significance.  

• Array CGH is not accredited by CPA and is in the diagnostic validation stage. 

Normal results should not be regarded as definitive. 
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7. 

 

INTERIM REPORT 

 

SINGLE BAC AND RECURRENT CNV IMBALANCES DETECTED 

Microarray analysis was carried out using a Cytochip whole genome 0.5Mb BAC array 

(version 2). Following analysis with BlueFuse software version 3.5.only single BAC 

imbalances both outside and within regions of polymorphic variation were noted.    

BAC clones detailed below: 

RP11-238P18 located at 8p23.1, reported as a multiallelic variant in 40% of the population 

RP11-292F22 located at 10q11.22, reported as del/dup in 95% of the population 

RP11-164I17 located at 10q24.1 

RP13-166C10 located at Xq21.31, reported as a duplicated in <1% of the population 

Reference:  Redon et al (Nature vol 444, 2006) 

Quality Control:  The inclusion rate for this array (I.e. the number of possible clones included 

for analysis on the basis of the quality of this data) was >95%. 

BAC clones have been ordered to further investigate clone RP11-164I17, this report will be 

issued in due course. 

 

Limitations:  

• Microarray analysis will not detect balanced rearrangements and may not detect 

unbalanced rearrangements present in mosaic form. 

• Anomalies may occur which cannot always be recognised or properly interpreted. 

• The average resolution of this array is 0.8Mb. Some regions may have increased or 

reduced resolution depending on gene density and/or syndromic significance.  

• Array CGH is not accredited by CPA and is in the diagnostic validation stage. 

Normal results should not be regarded as definitive. 
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8. 

 

Result: NO CLINICALLY SIGNIFICANT CHANGE DETECTED 

Microarray analysis using extracted DNA (Lab No. 066509) has revealed a normal 

hybridisation pattern for this patient. No novel or known disease related copy number 

imbalances were detected. 

  

Copy Number Variants (CNVs) 

Four single BAC imbalances were detected in regions of polymorphic variation;  BAC clones 

RP11-330B02 located at Xq28, RP11-326G21 at 1q21.1, RP11-13E1 at 10q11.22, RP11-469N6 at 

11q25 and a two clone imbalance of RP11-374N3 and RP5-843B9 at 17q21.31. All are reported 

as CNVs in the Ensembl database. 

   

Quality Control: 

The inclusion rate for this array (i.e. the number of possible clones included for analysis on 

the basis of the quality of this data) was 96.3% 

  

No further work will be carried out on this sample. 

  

Limitations:  

 *  Microarray analysis will not detect balanced rearrangements and may not detect 

unbalanced rearrangements present in mosaic form. 

 *  Anomalies may occur which cannot always be recognised or properly interpreted. 

 *  The average resolution of this array is 0.8Mb. Some regions may have increased or 

reduced resolution depending on gene density and/or syndromic significance.  

 *  Array CGH is in the diagnostic validation stage. There are no best practice guidelines. 

Normal results should not be regarded as definitive. 

 
Basis of test 

Array used: BlueGnome 1Mb enhanced cytochip (v1.1) 

Analysis software: BlueFuse for Microarrays v3.5 

Ensembl data: Build version 36 

DNA Storage The DNA sample from this patient has been archived for potential future diagnostic tests 

(please quote the Lab No above in any enquiry)  
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BAC Arrays – Sanger Arrays 
 

9. 

 
Comparative Genomic Hybridisation micro-array (array CGH) analysis has now been undertaken 

on a DNA sample (D XXXXX ) from this patient using a Sanger 1Mb BAC array (Build 36). 

 

No clinically significant copy number changes have been detected in this patient using this 

diagnostic procedure. 

 

All of this work was carried out at the Institute of Human Genetics, Newcastle. 
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SNP Arrays 

 
10. 

 

REPORT SUMMARY: No clinically significant abnormality detected 

 

A peripheral blood DNA sample from this patient was tested for copy number changes using 

the Affymetrix GeneChip 250K Nsp SNP genotyping array.   

 

The relative DNA copy numbers at the SNP loci were determined by comparison of the 

normalised array signal intensity data for this patient’s DNA sample against a set of publicly 

available control data of 100 HapMap samples.  

 

Using this methodology no DNA copy number abnormalities that could be interpreted as 

clinically significant were detected in this sample.  The call rate for this sample was XX% and 

it would be expected that any copy number changes of greater than 500 kilobases in size 

would be detected. 

 
Basis of test 

Affymetrix GeneChip 250K Nsp genotyping array (batch   XXXXX) 

SNP call rate determined using BRLMM algorithm (GTYPE 4.1) 

SNP data compared to HapMap samples 

(http://www.affymetrix.com/support/technical/sample_data/500k_data.affx), using the Affymetrix copy 

number analysis tool (CNAT 4.0) 

Copy number variations (CNVs) were filtered using Ideogram browser software 

(http://www.informatik.uni-ulm.de/ni/staff/HKestler/ideo/) 

CNVs considered to be common and of no clinical significance were excluded from further analysis on 

the basis of the Ensembl release 46 DAS sources (Affy Redon regions, Redon CNV loci and DGV loci). 

Other apparent CNVs detected were further analysed  in silico and by FISH to exclude a clinical 

significance (I07/XXXX). 
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‘AMBIGUOUS’ reports 
 

1. 

 

RESULT SUMMARY: arr cgh 18q12.1 (RP11-94E2) x 3 

 

A single clone was duplicated at 18q12.1 (RP11-94E2) in a region not reported as having 

recurrent copy number variation within the Ensembl database.  In addition, there are no 

recorded cases of an imbalance of this region in the Decipher database.  

 

In order to validate this finding and determine if it has arisen de novo or if it has been 

inherited, additional FISH studies need to be carried out.  As there are no fixed cell 

suspensions stored, further samples (5ml LiHep) will be required from NNNN and her 

parents. This will allow us to comment further on the significance , if any, of this finding. 

 

 A single clone deletion was detected at 9p13.1 (RP11-133G22) in a region reported as having 

recurrent copy number variation (CNV) within the Ensembl database.  We will not be 

following up this CNV.  

 

Basis of Test: 

Array comparative genomic hybridisation (arrayCGH) was carried out using a BlueGnome 

CytoChip 1.1 1Mb array (3700 clones with positions updated to NCBI build 36). Test DNA 

was referenced against same-sex control DNA in “dye-swap” hybridisations and data was 

analysed in BlueFuse v3.4. Replicate clones were excluded with a SD of >0.1 log 2 ratio 

(and/or >0.2 for dye-swap replicates).  Copy number measurement was successfully achieved 

for 99% of clones on the array. Single clones were called as copy number changes outside log2 

ratio thresholds of +/- 0.3 and with ratios 3 x log2 SD of the genome mean ratio. Note that 

arrayCGH will not detect balanced rearrangements and is limited in detecting mosaicism.  

This technology is still under development as a diagnostic test and there are currently no 

nationally accepted best practice analysis guidelines. However we are confident of the quality 

of this result using the analysis protocol described. 


