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RESULTS

Table 1: Genotyping scores and reproducibility in the GoldenGate Assay.
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MATERIAL and METHODS

Samples. The 20 DNA samples used in the Infinium-II

assay were extracted from frozen EDTA whole blood by

using the Chemagic Magnetic Separation Module I

according to the manufacturer’s instructions

(Berensmeier S., 2006).

The 25 DNA samples used in the GoldenGate assay were

extracted from whole blood using the conventional

salting out protocol according to Miller et al. , 1988.

Whole genome amplification. We amplified 10ng of the

DNAs using the Repli-G midi Kit (Qiagen, Hilden)

according to the manufacturer´s instructions.

The aim of our study was to evaluate to what extent

wgaDNA represents an exact copy of the gDNA template

and therefore is a suitable template for performing

Illumina GoldenGate and Infinium-II assays.

To address these questions we compared callrate and

genotyping consistency between wgaDNA and gDNA

sample pairs using both above mentioned assays. The

whole genome amplification was done through

isothermal strand displacement amplification (Dean et al.,

200) using the Repli-G midi kit (Qiagen, Hilden).

25 DNAs of different age (1 to 10 years) extracted from

whole blood using the conventional salting out protocol

were genotyped for 384 SNPs using a custom GoldenGate

assay. Nine of the 384 SNPs failed in the complete assay

due to technical reasons. All gDNA samples performed

well with an average callrate (CR) of 99,75%. 19 of the

wgaDNAs performed well with an average CR of 98,8%, 3

performed average (CR 96,7%) and 3 samples performed

bad (CR 61%) (table 1). When analysing genotype

consistency, only samples of the bad performing groups

showed inconsistencies (table 1). All inconsistencies were

found to be due to loss of one allele leading to a

INTRODUCTION

High-throughput SNP genotyping has become an

important research strategy in human genetics.

Although most genotyping assays require minimal

amounts of DNA, repeated use can lead to depletion of

often irreplaceable samples. To address this problem

whole-genome amplification technologies have

recently been developed and are meanwhile

commercially available. Albeit amplification seems to

be successful for most genomic DNA samples, it is

controversially discussed whether whole genome

amplified DNA (wgaDNA) represents an exact copy of

the genomic DNA (gDNA) template. This is

particularly important when using samples of different

age and quality.

In the present study we compared the genotyping

consistency between 45 wgaDNAs amplified with the

Qiagen Repli-G midi Kit and their corresponding

gDNAs. 20 DNA wgaDNA/gDNA pairs were

genotyped using the Illumina HumanHap550kV3.0

Beadchip, the other 25 DNA pairs using an Illumina

384 custom SNPs GoldenGate assay.
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hemizygous genotype. The samples showing

Inconsistencies after whole genome amplification

belonged to the oldest samples and also appeared to

have lower quality when analyzing the 260/280 and

260/230 ratios.

In a second setting we extracted DNA from 20 frozen

whole blood samples, which had been stored at

appropriate conditions for some years, using an

automated extraction system (Chemagic Magnetic

Separation Module I). Extracted DNAs were afterwards

subjected to whole genome genotyping using the

Illumina Infinium-II assay on HumanHap550kV3.0

BeadChips. These chips contain 561.466 SNPs spread

over the whole genome. All gDNA and wgaDNA

samples performed well, with a slightly higher average

CR of 99,89% for the gDNA compared to 99,41% for the

wgaDNA (table 2). The genotype consistency was

99,988% when comparing genotypes which were

successfully called in both samples (table 2).

Infinium-II assay. We performed a whole genome

genotyping approach using the HumanHap550kV3.0

Beadchip from Illumina. This chip contains 561.466 SNPs

spread over the whole genome at a median density of

4.7kb.

GoldenGate assay. We performed a custom Illumina

Golden Gate assay with 384 custom SNPs chosen from

different regions of the genome.

Data Analysis. The SNP genotypes were assessed using

the Illumina BeadStudio V3.0 software. Comparison of

consistency was done by using a standard spreadsheet

calculation program.

DISCUSSION

Our results show that whole genome amplified DNA

represents an extremely similar copy of the genomic

DNA template and showed comparable callrates when

used in high-throughput SNP genotyping assays. The

inconsistencies found in the Infinium-II Assay were at a

rate which is also found when comparing repeated

genotyping of genomic DNA samples. The six samples

showing a reduced callrate also showed lower quality

when analyzing the 260/280 and 260/230 ratios. This

suggests that gDNA template quality is an important

factor to achieve good results when using wgaDNA in

high-troughput genotyping assays.

Another important question which has not been

addressed by us so far remains. Is wgaDNA also suitable

for analyzing CNV data?

Table 1: Genotyping scores and reproducibility in the Infinium-II Assay.

Figure 1: Genotyping consistency compairing genomic and whole genome amplified DNA using the GoldenGate - Assay.

Figure 2: Genotyping consistency compairing genomic and whole genome amplified DNA using the Infinium-II - Assay.


