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Complete hydatidiform moles (CHMs) are tissues carrying duplicated haploid genomes derived from single
sperms, and detecting copy number variations (CNVs) in CHMs is assumed to be sensitive and straightforward
methods. We genotyped 108 CHM genomes using Affymetrix SNP 6.0 (GEO#: GSE18642) and Illumina 1 M-duo
(GEO#: GSE54948). After quality control, we obtained 84 definitive haplotype consisting of 1.7 million SNPs
and 2339 CNV regions. The results are presented in the database of our web site (http://orca.gen.kyushu-u.ac.
jp/cgi-bin/gbrowse/humanBuild37D4_1/).

© 2014 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/3.0/).

Direct link to deposited data

http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE18642
http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE54948

Experimental design, materials and methods

Samples

Complete hydatidiformmole tissues dissected from patients and the
blood sample of one patient served as sources of DNAs for array hybrid-
ization experiments as described previously [1]. The informed consent
was obtained from each donor. This study was approved by the Institu-
tional Review Board (Ethical Committee of Kyushu University).

SNP genotyping

The raw data files of Affymetrix SNP 6.0 arrays (CEL files) and sample
attribute files of 94 CHM samples and one blood sample that has passed
quality control in the previous study [1] were reanalyzed by Birdseed v2
of Geotyping Console 4. 1. 1. 834 (GTC 4.1), together with CEL files and
sample attribute files of 45 HapMap-JPT samples (obtained from
Affymetrix). The locations of markers in genome coordinate of GRCh37
were according to GenomeWideSNP_6.na32 that was obtained from
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Specifications

Organism/cell line/tissue Homo sapiens/complete hydatidiform moles (CHMs)
Sex Duplicated haploids whose genomes are from single

sperms harboring X
Sequencer or array type Affymetrix SNP 6.0 and Illumina 1 M-duo
Data format Affymetrix

Raw data: CEL files, normalized data: SOFT, MINIML
and TXT
Illumina
Raw data: GSE54948_ signal_intensities.txt.gz,
normalized data: SOFT, MINIML, TXT and GSE54948_
matrix_processed.txt.gz

Experimental factors Single nucleotide polymorphism (SNP), copy number
variation (CNV), LD-bin, CNV segments, CNV regions,
definitive haplotypes

Experimental features Whole genome SNP/CNV haplotyping of 84 duplicated
haploid samples

Consent All patients (donors) gave their written informed
consent before study entry.

Sample source location Japan
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Affymetrix. A total of 905,025 SNP genotypes (excluding chromosome Y
and mitochondria) were obtained, at an initial average call rate for the
94 CHMs of 99.2%.

Array hybridization experiments using Illumina 1 M-duo was per-
formed for 98 CHM samples that included the 94 samples and one
blood samplesmentioned abovebypreviously describedprocedures [1].
The genotypes were called using GenTrain 2.0 cluster algorithm of
Genome Studio 2011.1, Illumina. Human1M-Duov3_H.egt (based on
GRCh37) was used as the manifest file and Human1M-Duov3_H.bpm as
the cluster file. The initial average call rate was 99.5%.

Copy number analysis

The CEL files of Affymetrix arrays were subjected to Copy Number/
LOH analysismodule of GTC 4.1 without regional GC correction. The 94
CHM samples, one blood sample mentioned above and four male sam-
ples from HapMap JPT (NA18940, NA18943, NA18944 and NA18945)
served as references to obtain “Log2Ratio” (abbreviated as log2R in
this paper) data. Then, the data of markers on chromosome Y and

mitochondria were excluded and the remaining data were exported as
CNCHP.txt. The “log R Ratio” (abbreviated as logRR in this paper) data
of Illumina arrays were calculated by Genome Studio 2011.1 using the
cluster file (Human1M-Duov3_H.bpm) as a reference.

Results and discussion

SNP genotyping of haploid samples

CHM genomes are supposed to be genome-widely homozygous.
However, the genotypes obtained by the two systems revealed small
fractions (0.27% of Affymetrix call and 0.01% of Illumina call) of heterozy-
gous calls. The dramatic increase of heterozygous calls for the markers
at lower relative signal intensities (log2R of Affymetrix arrays and
logRR of Illumina arrays) indicated that the calls were falsely made for
the markers at (homozygously) deleted regions where no genotypes
should be called, although some of them might be ascribed to the
markers in divergent paralogous regions (Fig. 1). These findings provid-
ed us an additional quality controlmeasure of SNPgenotype calling, that

Fig. 1. Increasedheterozygosity of calls at a low signal intensity. The genotype calls at the relative signal intensitywhere heterozygositywas approximately 1% (horizontal red dotted lines)
or greater were regarded to contain significant fraction of unreliable calls. Blue horizontal lines indicate the fraction of cumulative calls at the reliability thresholds.

Fig. 2. Overview of SNP genotyping and its quality control. *HQC: haploid quality control, that is, heterozygous calls and weak signal calls were forced to no calls. See text for detail.
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