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Affymetrix Genome-Wide SNP Array 6.0 

 

Affymetrix Genome-Wide SNP Array 6.0 产品的特点是超过 1,800,000 个遗传变异

标志物，包括超过 906,600 个 SNP 和超过 946,000 个用于检测拷贝数变化的探针。

大约有 482,000 个 SNPs 来自于前代产品 500K 和 SNP5.0 芯片。剩下 424,000s 个

SNP 包括了来源于国际 HapMap 计划中的标签 SNPs，X，Y 染色体和线粒体上

更具代表性的 SNPs,以及来自于重组热点区域和 500K 芯片设计完成后新加入

dbSNP 数据库的 SNPs。SNP6.0 还包括了 202,000 个用于检测 5,677 个已知拷贝

数变异区域的探针，这些区域来源的于多伦多基因组变异体数据库。该数据库中

的每个 3,182 个非重叠片断区域分别平均用 61 个探针来检测。除了检测这些已

知的拷贝数多态区域，还有超过 744,000 个探针平均分配到整个基因组上，用来

发现求知的拷贝数变异区域。设计方面 SNP 6.0 芯片只取最佳 SNP 位点和每组

等到位基因的一个完全匹配，并有三次重复检测，所以总共只有六个探针。  

  

具体参数如下： 

超过 906,600 个 SNP，包括： 

　  Unbiased selection of 482,000 SNPs; historical SNPs from the SNP Array 5.0 

　  Selection of additional 424,000 SNPs 

　  Tag SNPs 

　  SNPs from chromosomes X and Y 

　  Mitochondrial SNPs 

　  New SNPs added to the dbSNP database 

　  SNPs in recombination hotspots 

超过 946,000 的 用于检测拷贝数变化的探针，包括： 

　  202,000 probes targeting 5,677 known CNV regions from the Toronto Database o

f Genomic Variants 

　  Regions resolve into 3,182 distinct, non-overlapping segments; on average 61 pro

bes per region744,000 probes,  

上海仪方生物技术有限公司             www.yeslab.com      Shanghai Yeslab Biotechnology Co., Ltd                     



                                                                   TEL: 021-3202-0611 
芯片· 试剂· 仪器                                                                 FAX:021-6085-2521 

 

     evenly spaced along the genome 

 

样品要求 

1. 样品纯度：OD 260/280 值应在 1.7～2.0 之间；RNA 应该去除干净；不得有

其它个体或其它物种的 DNA 污染。 

2. 样品浓度：浓度不低于 55ng/µl。  

3. 样品总量：每个样品总量不少于 1µg。  

4．样品溶剂：溶解在 Reduced TE (10mM Tris, pH 8,0，0.1mM EDTA)中。  

5. 样品运输： DNA 低温运输（-20℃）；在运输过程中请用 parafilm 将管口密

封好，以防出现污染。  

 

试验流程 

1. DNA抽提；  

2. 样品质检：用琼脂糖凝胶电泳或LAB-ON-CHIP系统对样品DNA进行质量检测

和定量；  

3. 实验过程：  

a、扩增，标记； b、杂交、洗脱（具体见左图）；  

4. 图像扫描：用Affymetrix Scanner3000 7G激光共聚焦扫描仪对杂交结束后的芯

片进行扫描；  

5. 数据处理：确定检出的SNP位点相应的核苷酸。  

数据分析流程  

1. SNP 位点过滤  

1）Nocall rate>=10%  

2）最小等位基因频率，Minor allele frequency<0.05  

3）不符合哈维平衡的位点，HWE P value<0.001 的位点  
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2. 频数统计：计算 case/control 组中各等位基因和基因型的频率  

3. 关联分析  

1）样品群的分层分析  

2）卡方检验、Fisher 精确检验，比较各 allele 的频率分布在 case 和 control 两组

中是否具有统计学差异  

3）卡方检验、Fisher 精确检验和 Cochran-Armitage 趋势检验,比较各基因型频率

分布在两组中是否具有统计学差异  

4. 单倍型分析  

1）选取包含显著的 SNP 的区段进行单倍型分析，以进一步定位候选区段  

2）频率较高的几种单倍型各自的频率，在 case/control 两组中的分布状况，卡方

统计量及 p 值，判断单倍型与疾病相关性  

结果报告  

1、实验数据：原始数据（cel 文件），基因芯片数据总表，SNP 位点信息。  

2、实验文件：SNP 芯片实验操作方法。  

3、实验图像：SNP 芯片扫描图（jgp 格式），所有样品的质检电泳图。 

4、质检文件：DNA 质检报告，SNP Call rate。  

 

Introduction 

The new Affymetrix? Genome-Wide Human SNP Array 6.0 contains more than 906,600 single 

nucleotide polymorphisms (SNPs) and more than 946,000 probes for the detection of copy number 

variation. SNPs on the array are present on 200 to 1,100 base pairs (bp) Nsp I or Sty I digested 

fragments in the human genome, and are amplified using the Genome-Wide Human SNP Nsp/Sty 

Assay Kit 5.0/6.0. This assay, which is also compatible with the SNP Array 5.0, now combines the 

Nsp and Sty fractions previously assayed on two separate arrays.  
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SNPs on the Genome-Wide Human SNP Array 6.0 were screened in more than 500 distinct 

samples, including 270 HapMap samples and separate diversity samples. Approximately 482,000 

SNPs are derived from the previous-generation Mapping 500K and SNP 5.0 Arrays. The 

remaining 424,000 SNPs include tag SNP markers derived from the International HapMap Project, 

better representation of SNPs on chromosomes X and Y, mitochondrial SNPs, SNPs in 

recombination hotspots and new SNPs added to the dbSNP database after completion of the 

Mapping 500K Array. The array also contains 202,000 probes targeting 5,677 known regions of 

copy number variation from the Toronto Database of Genomic Variants. These regions resolve 

into 3,182 distinct, nonoverlapping segments, each interrogated with an average of 61 probes. In 

addition to the interrogation of these regions of known copy number polymorphism, more than 

744,000 probes were chosen, evenly spaced along the genome, to enable the detection of novel 

copy number variation. 

 

The median inter-marker distance taken over all 1.8 million SNP and copy number markers 

combined is less than 700 bases. 

 

THE WHOLE-GENOME SAMPLING ASSAY 

The Affymetrix? Genome-Wide Human SNP Nsp/Sty Assay Kit 5.0/6.0 [P/N 901152, 901015] is 

validated for use in conjunction with the Genome-Wide Human SNP Array 6.0. Briefly, total 

genomic DNA (500 ng) is digested with Nsp I and Sty I restriction enzymes and ligated to 

adaptors that recognize the cohesive 4 bp overhangs. All fragments resulting from restriction 

enzyme digestion, regardless of size, are substrates for adaptor ligation. A generic primer that 

recognizes the adaptor sequence is used to amplify adaptor-ligated DNA fragments. PCR 

conditions have been optimized to preferentially amplify fragments in the 200 to 1,100 bp size 

range. PCR amplification products for each restriction enzyme digest are combined and purified 

using polystyrene beads. The amplified DNA is then fragmented, labeled and hybridized to a 

Genome-Wide Human SNP Array 6.0. 

 

The Genome-Wide Human SNP Nsp/Sty Assay Kit contains validated and qualified reagents for 
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the most critical steps in the assay. This includes the PCR primer and adaptors, reagents to 

fragment and label the PCR products and control reagents. Kits are available for either 50 or 100 

reactions (see ordering information). Whole-genome-amplified material prepared by the Qiagen 

REPLI-g? kits may also be used as the starting material for the Genome-Wide Human SNP Assay 

Kit. 

 

Performance Data 

To test the performance of the SNP Array 6.0, 

Affymetrix ran the 270 samples from the 

International HapMap Project. In addition, 

two external sites ran a plate of 44 HapMap 

DNAs, which includes 30 unique samples, 10 

trios and five samples with multiple replicates. 

The arrays that passed the QC call rate 

threshold were analyzed using the Birdseed 

algorithm at the default setting of 0.1. The 

average call rate for each set was greater than 

99 percent, and the concordance with HapMap genotypes was observed to be greater than or equal 

to 99.7 percent. For the 10 trios, the Mendelian inheritance consistency was found to be greater 

than 99.9 percent. Reproducibility was measured at 99.9 percent. 
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GENOTYPE CALLS USING AFFYMETRIX 

GENOTYPING CONSOLE 

The Genome-Wide Human SNP Array 6.0 is used in conjunction with Affymetrix® 

Genotyping Console, which implements a novel genotype calling algorithm called Birdseed. 

Birdseed is an evolution of the RLMM genotype calling algorithm1. It performs a multiple-chip 

analysis to estimate a signal intensity for each allele of each SNP, fitting probe-specific effects to 

increase precision (like the BRLMM-P algorithm developed for the Genome-Wide Human SNP 

Array 5.0). It then makes genotype calls by fitting a Gaussian mixture model in the 

two-dimensional A-signal vs. B-signal space, using SNP-specific models to improve accuracy. 

 

Genotyping Console was designed to streamline genotyping calling and genotyping quality 
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control. In addition to the algorithm, features include automated QC that sorts samples by QC call 

rate, visualization of QC metrics across samples, SNP cluster visualization and signature SNP list 

for tracking. Seventy-two signature SNPs enable verification of a sample’s identity by comparing 

the genotype calls to different technologies or other known reference. Flexible SNP filter and 

export are also included to enable downstream analysis. In addition to the Birdseed algorithm, 

Genotyping Console supports the BRLMMP algorithm for the SNP Array 5.0. Refer to the 

Affymetrix? Genome-Wide Human SNP Nsp/Sty 5.0 Assay 5.0 or 6.0 Manual (P/N 702419-2, 

P/N 702054) for details on the QC call rate thresholds, as well as procedures on DNA target 

preparation, target hybridization, fluidics setup, array scanning and data analysis.  

 

Common variants in DGKK are strongly associated with risk of hypospadias 

van der Zanden, L. F. M. et al. Nature Genetics 43(1), NPG, 2011  PubMed

Genome-wide association study identifies susceptibility loci for polycystic ovary 

syndrome on chromosome 2p16.3, 2p21 and 9q33.3 

Chen, Z. J. et al. Nature Genetics 43(1), NPG, 2011  PubMed

Genome-wide association analysis in primary sclerosing cholangitis identifies two 

non-HLA susceptibility loci 

Melum, E. et al. Nature Genetics 43(1), 17-9, 2011  PubMed

Common variants near ATM are associated with glycemic response to metformin in 

type 2 diabetes 

The GoDARTS and UKPDS Diabetes Pharmacogenetics Study Group et al. Nature 

Genetics 43(2), NPG, 2011  PubMed

Amplification of the 20q Chromosomal Arm Occurs Early in Tumorigenic 

Transformation and May Initiate Cancer 

Tabach, Y. et al. Plos One 6(1), NPG, 2011  PubMed
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Genes and biological processes commonly disrupted in rare and heterogeneous 

developmental delay syndromes 

Shaikh, T. H. et al. Human Molecular Genetics 20(5), 880-93, 2011  PubMed

Cohen syndrome diagnosis using whole genome arrays 

Rivera-Brugues, N. et al. Journal of Medical Genetics 48(2), 136-40, 2011  PubMed

Tartrate-resistant acid phosphatase deficiency causes a bone dysplasia with 

autoimmunity and a type I interferon expression signature 

Briggs, T. A. et al. Nature Genetics 43(2), NPG, 2011  PubMed

Identification of Novel Susceptibility Loci for Kawasaki Disease in a Han Chinese 

Population by a Genome-Wide Association Study 

Tsai, F. J. et al. Plos One 6(2), NPG, 2011  PubMed

Genome-wide association study identifies a novel susceptibility locus at 6p21.3 

among familial CLL 

Slager, S. L. et al. Blood 117(6), 1911-6, 2011  PubMed

A New Syndrome With Multiple Capillary Malformations, Intractable Seizures, and 

Brain and Limb Anomalies 

Carter, M. T. et al. American Journal of Medical Genetics Part 

a 155A(2), 301-6, 2011  PubMed

Intragenic Deletions of IL1RAPL1: Report of Two Cases and Review of the 

Literature 

Behnecke, A. et al. American Journal of Medical Genetics Part 

a 155A(2), 372-9, 2011  PubMed

47, XY, +der(Y), t(X;Y)(p21.1;p11.2): A Unique Case of XY Sex Reversal 

Zarate, Y. A. et al. American Journal of Medical Genetics Part 

a 155A(2), 386-91, 2011  PubMed
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Replication and Functional Genomic Analyses of the Breast Cancer Susceptibility 

Locus at 6q25.1 Generalize Its Importance in Women of Chinese, Japanese, and 

European Ancestry 

Cai, Q. et al. Cancer Research 71(4), 1344-55, 2011  PubMed

High incidence of recurrent copy number variants in patients with isolated and 

syndromic Mýllerian aplasia 

Nik-Zainal, S. et al. Journal of Medical Genetics 48(3), 197-204, 2011  PubMed

A Missense Mutation in DHDDS, Encoding Dehydrodolichyl Diphosphate Synthase, 

Is Associated with Autosomal-Recessive Retinitis Pigmentosa in Ashkenazi Jews 

Zelinger, L. et al. American Journal of Human Genetics 88(2), 207-15, 2011  PubMed

Bimodal distribution of RNA expression levels in human skeletal muscle tissue 

Mason, C. C. et al. BMC Genomics 12(), NPG, 2011  PubMed

Genome-Wide Association Study of Coronary Heart Disease and Its Risk Factors in 

8,090 African Americans: The NHLBI CARe Project 

Lettre, G. et al. Plos Genetics 7(2), NPG, 2011  PubMed

Genome-Wide Association Studies of the PR Interval in African Americans 

Smith, J. G. et al. Plos Genetics 7(2), NPG, 2011  PubMed

Identification and Characterization of an Inborn Error of Metabolism Caused by 

Dihydrofolate Reductase Deficiency 

Banka, S. et al. American Journal of Human Genetics 88(2), 216-25, 2011  PubMed

Tumor Growth Inhibition by Olaparib in BRCA2 Germline-Mutated Patient-Derived 

Ovarian Cancer Tissue Xenografts 

Kortmann, U. et al. Clinical Cancer Research 17(4), 783-91, 2011  PubMed
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Novel Chemosensitive Single-Nucleotide Polymorphism Markers to Targeted 

Regimens in Metastatic Colorectal Cancer 

Kim, J. C. et al. Clinical Cancer Research 17(5), 1200-9, 2011  PubMed

Ancestry and pharmacogenomics of relapse in acute lymphoblastic leukemia 

Yang, J. J. et al. Nature Genetics 43(3), NPG, 2011  PubMed

Acetaminophen-NAPQI Hepatotoxicity: A Cell Line Model System Genome-Wide 

Association Study 

Moyer, A. M. et al. Toxicological Sciences 120(1), 33-41, 2011  PubMed

Copy number variation and selection during reprogramming to pluripotency 

Hussein, S. M. et al. Nature 471(7336), NPG, 2011  PubMed

Pharmacokinetic, pharmacodynamic, and pharmacogenetic determinants of 

osteonecrosis in children with acute lymphoblastic leukemia 

Kawedia, J. D. et al. Blood 117(8), 2340-7, 2011  PubMed

A genome-wide association study identifies novel loci associated with circulating 

IGF-I and IGFBP-3 

Kaplan, R. C. et al. Human Molecular Genetics 20(6), 1241-51, 2011  PubMed

Ontogenetic De Novo Copy Number Variations (CNVs) as a Source of Genetic 

Individuality: Studies on Two Families with MZD Twins for Schizophrenia 

Maiti, S. et al. Plos One 6(3), NPG, 2011  PubMed

Genetic Dosage Compensation in a Family with 

Velo-Cardio-Facial/DiGeorge/22q11.2 Deletion Syndrome 

Alkalay, A. A. et al. American Journal of Medical Genetics Part 

a 155A(3), 548-54, 2011  PubMed
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Accuracy of CNV Detection from GWAS Data 

Zhang, D. et al. Plos One 6(1), NPG, 2011  PubMed

NEK1 Mutations Cause Short-Rib Polydactyly Syndrome Type Majewski 

Thie, C. et al. American Journal of Human Genetics 88(1), 106-14, 2011  PubMed

Replication timing-related and gene body-specific methylation of active human genes 

Aran, D. et al. Human Molecular Genetics 20(4), 670-80, 2011  PubMed

Novel common copy number variation for early onset extreme obesity on 

chromosome 11q11 identified by a genome-wide analysis 

Jarick, I. et al. Human Molecular Genetics 20(4), 840-52, 2011  PubMed

Genetic and Metabolic Characterization of Insomnia 

Ban, H. J. et al. Plos One 6(4), NPG, 2011  PubMed

Exome sequencing reveals a novel mutation for autosomal recessive non-syndromic 

mental retardation in the TECR gene on chromosome 19p13 

Caliskan, M. et al. Human Molecular Genetics 20(7), 1285-9, 2011  PubMed

Inactivating mutations of acetyltransferase genes in B-cell lymphoma 

Pasqualucci, L. et al. Nature 471(7337), NPG, 2011  PubMed

Copy Number Variation in Patients with Disorders of Sex Development Due to 46, 

XY Gonadal Dysgenesis 

White, S. et al. Plos One 6(3), NPG, 2011  PubMed

Genetic Classification of Populations Using Supervised Learning 

Bridges, M. et al. Plos One 6(5), NPG, 2011  PubMed

Duplication of MAOA, MAOB, and NDP in a patient with mental retardation and 

epilepsy 

Klitten, L. L. et al. European Journal of Human Genetics 19(1), 1-2, 2011  PubMed
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