The use of pyrosequencing to identify copy number variation of 16p11.2
in euchromatic variant carriers and the normal population
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Introduction

Euchromatic variants (EVs) of 8p23.1, 9p12, 9gh/q12, 9913, 15911.2 and 16p11.2 can be regarded as the cytogenetically visible tip (Barber, 2005) of an iceberg of copy number variation
(CNV) with 1237 CNVs in the Database of Genomic Variants (http:/projects.tcag.ca/variation/). They frequently involve segmentally duplicated material that is refractory to sequencing
and difficult to quantify accurately.

Pyrosequencing is a real time DNA sequencing technology based on luminometric detection of pyrophosphate released when a nucleotide is incorporated by DNA polymerase. The
direct correlation between nucleotide incorporation and light emission makes pyrosequencing technology suitable for a number of quantitative applications, such as determination of allele
frequencies, gene copy number and CpG methylation.

Here we have successfully used pyrosequencing of paralogues at 16p11.2 and Xq28 to quantify copy number variation in 16p11.2 in EV carriers and the normal population and show
that:

1.pyrosequencing independently corroborates estimates of copy number made using semi-quantitative FISH in variants and in the normal population detected using CGH (by e.g.
Sharp et al, 2005).

2.pyrosequencing may be a useful technique for the analysis of individual copy number variants in the search for their possible clinical significance.

FISH Pyrosequencing
Method Method
Fluorescence in situ hybridisation (FISH) was carried out with cosmids that hybridise to Pyrosequencing was carried out to quantify the copy number variation in EV carriers and
the proximal 16p11.2 pseudogene cassette and a panel of 1 Mb or 37k cloneset BACs the normal population. Paralogous sequences located at 16p11.2 and Xq28 were
that map to 16p11.2 (www.ensembl.org/Homo_sapiens/cytoview). coamplified and paralogous sequence mismatches (PSM) between them were quantified
using pyrosequencing. The resultant PSM allele frequencies reflect the relative frequency
Results of the paralogous sequence on each chromosome.

Enhanced (enh) signals were seen with the original immunoglobulin heavy chain
pseudogene (IgH) cosmids used to identify this EV (cos,11, 33 and 98).

Results
In case 1, enhanced signals were also seen with BACs 410P5, 1044J9, 408D2 and Figure 2 shows pyrosequencing traces for a normal male, normal female, and a male and
378C4. BACs 1044J9, 408D2 and 378C4 correspond to Locus 251 of the Database of a female patient with grater than 10 copies of 16p. The relative frequency of the
Genomic Variants (http:/projects.tcag.ca/variation/). BACs 410P5 and 80F22 are non- paralogous sequences is calculated using the Pyrosequencing AQ software.
contiguous and may represent independent variation at Loci 0341 and 0252. To date we have performed pyrosequencing on 12 cases previously analysed by FISH
In case 2, enhanced (enh) signals were seen with BACs 410P5, 408D2, 378C4 and 4 all Its h b bl ith It ing f 3 ies 10 >15 X
possibly 1044J9. BACs 1044J9, 408D2 and 378C4 correspond to Locus 251 of the and afl results have been comparable, With resulls ranging from 2 coples to >4 coples
Database of Genomic Variants (http://projects.tcag.ca/variation/). BAC 410P5 appeared to Results from a group of normal controls (20 males and 26 females) indicate that copy
be duplicated but is non-contiguous and may represent independent variation at Locus number in the normal population ranges from 3 to 8, with a median value of 4, and copy
0341. number in EV carriers is greater than 10.

Our results demonstrate that pyrosequencing could be used to assess whether individual

The gene and pseudogene content of these regions is illustrated in table 1. copy number variants have any effect on variable phenotypic traits.
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Table 1: genes within copy number variant regions of than 10 copies (c).

16p11.2

Discussion
In our study pyrosequencing independantly corroborates with estimates of copy number made using semi-quantitative FISH in varients and in the normal population. In the Database of
Genomic Variants there are at least 1,237 copy number varients and many are phenotypically silent. Pyrosequencing could be a useful high throughput technique to look for and verify
these copy number varients and could be used to asses whether individual copy number varients have any effect on variable phenotypic traits.
The 16p11.2 EVs identified to date clearly do not have the phenotypic consequences associated with unbalanced chromosome abnormalities (UBCAs). However, their gene content and
copy number variation in normal individuals does not exclude a possible role in traits which show continuous variation. It is also interesting that some of the human EVs involve genes that
have testis specific expression e.g. TP53TG3 in 16p11.2 EVs and SPAG11 in 8p23.1 EVs. Additional copies of a variable domain might be under strong selection if they conferred a
significant effect on fertility.
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