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Cytogenetic validation of 17921 Inversion by Fluorescent in situ Hybridization
Individual lymphoblastoid cell lines were obtained for a total of 5 Hapmap
individuals from the Coriell Cell Repository (Camden, NJ USA) (Supp. Table II).
DUAL-color FISH was performed, using 3 BAC clones (RP11-403G3, RP11-
256F16, and RP11-80L9) directly labeled by nick-translation with biotin and
digoxigenin, and hybridized to interphase nuclei, as described in (Rao et al. 2010).
The cells were then stained with DAPI, and digital images were obtained using a
Leica DMRXA2 fluorescence microscope equipped with a CCD camera and
appropriate filters. Patterns of fluorescence signals were analyzed for a minimum of
50 interphase nuclei per individual, in order to statistically determine the orientation
of the 17921 segment.

The results are illustrated in Supp. Figure 1. A green-red-green (GRG) signal
pattern corresponds to the direct orientation, while a green-green-red (GGR) signal
pattern corresponds to the inverted orientation. In contrast to (Rao et al. 2010), a
perfect correlation between the inversion status and the SNP-defined haplotypes
was observed for all individual cell lines. Indeed, the H1 haplotype was found to be
associated with the direct orientation while the H2 haplotype was always
associated with the inverted configuration.

Consequently, haplotype-informative SNPs (Antonacci et al. 2009, Donnelly et al.
2010) were used to classify the remaining individual samples according to inversion

status.

Copy number status validation within the inversion-associated haplotypes

Given that sequence read-depth information may be used to reliably detect
genomic regions that differ in copy-number (Sudmant et al. 2010), we assessed the
presence/absence of the short KANSL7 gene duplication (i.e. CNP155) by
analyzing the sequence reads from 26 H2 homozygous individuals available from
the 1000 Genomes Project (phase Il release) (McVean et al. 2012). Copy-number
differences were estimated with the HMMCopy software (Ha et al. 2012), following
software recommendations. Using one H2 homozygous sample (NA20589), that
was previously confirmed by FISH to carry the normal copy-number status (i.e.
H2’/H2’) (Steinberg et al. 2012), as control, we individually classified the copy-
number status in 18 of the 25 H2D putative homozygous samples. A subset of the
results is shown in Supp. Figure 2. Interestingly, even with low-coverage re-

sequenced data, we were able to classify most individuals according to the copy-



number content of the region. The remaining samples (n=7) had no reads covering
the CNP155 region, and were therefore discarded for copy-number assessment.
The previously reported duplication-maker SNPs (Steinberg et al. 2012) were thus
found to be in perfect correlation with the copy-number content (Supp. Table II).
These diagnostic SNPs were then used to classify the remaining individuals

according to the duplication status.

References

Antonacci F., et al. 2009. Characterization of six human disease-associated

inversion polymorphisms. Human Molecular Genetics, 18(14), 2555-66.

Donnelly M.P., et al. 2010. The distribution and most recent common ancestor of
the 17921 inversion in humans. American journal of Human Genetics, 86(2), 161—
71.

Ha G, et al. 2012. Integrative analysis of genome-wide loss of heterozygosity and
mono-allelic expression at nucleotide resolution reveals disrupted pathways in triple

negative breast cancer. Genome Research, 22(10), 1995-2007

McVean G.A., et al. 2012. An integrated map of genetic variation from 1,092

human genomes. Nature, 491, 56-65.

Rao P.N., et al. 2010. Recurrent inversion events at 17921.31 microdeletion locus
are linked to the MAPT H2 haplotype. Cytogenetic and Genome Research, 90095,
275-79.

Steinberg K.M., et al. 2012. Structural diversity and African origin of the 17q21.31
inversion polymorphism. Nature Genetics, 44(8), 872-80.

Sudmant P.H., et al. 2010. Diversity of human copy number variation and multicopy
genes. Science, 330, 641-46.



Supplementary Figures & Tables

Supplementary Figure 1. Cytogenetic validation of 17g21-inv on Hapmap cell
lines. Fluorescent-signal patterns of the 17921 segment for 5 Hapmap individuals
from distinct continental groups. Green-Red-Green pattern indicates standard
orientation; Green-Green-Red pattern indicates inverted orientation. SNP derived
haplotypes indicated in each individual digital image. A minimum of 50 interphase
nuclei were analyzed for each individual cell line to statistically determine the

orientation of the segment.

Supplementary Figure 2. Classification of copy number profiles for the H2-
specific CNP155 duplication. Copy-number status derived from read-depth
coverage analysis of H2D/H2D (genotype-based) samples a sliding window
approach encompassing a region of 400 kb within the 17921 region. Individual dots
represent short non-overlapping genomic segments. Blue dots represent normal
copy-number status, while red dots highlight amplification events. Runs of
horizontal green lines belong to the same CNV inferred. Dashed delimiters (vertical

lines) specify the location of the duplication event at 17g21.

Supplementary Figure 3. Global genetic stratification at the 17g21 region (H2-
Specific Panel). Principal Component Analysis (PCA) performed on 852
statistically-derived chromosomes (427 Individual samples carrying at least one
copy of the inverted chromosome) from our final data set. A total of 74 SNPs were
used. Each dot corresponds to one chromosome, with distinct symbols
representing geographical-specific groups. Distinct colors differentiate the two
major haplotypes at 1721 (i.e. H1 and H2). The first principal component (i.e.
horizontal axis) illustrates the strong genetic differentiation between the two

oppositely oriented haplotypes.

Supplementary Table I. List of Individuals used in the present study.
Supplementary Table Il. List of Inversion and Duplication tagging markers.
Supplementary Table lll. List of Individuals used in the detection of H2-specific
variants.

Supplementary Table IV. List of markers in H2-specific panel.
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