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GWAS检测平台介绍 

GWAS技术路线介绍 

G W A S芯片介绍  

G W A S数据分析介绍  
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Part 1 iScan芯片技术服务 

中华芯片 

ASA芯片 

850K芯片 

 

GWAS芯片 

甲基化芯片 
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Part 2 

候选SNP位点分型 

候选甲基化位点定量检测 

Massarray技术服务 
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Part 3 GWAS技术路线 
全基因组关联研究（Genome-wide Association Studies, GWAS）是指在全基因组层面
上开展多中心、大样本、反复验证的基因与疾病的关联研究，全面揭示疾病发生、发展
与治疗相关的遗传基因。GWAS为全面系统研究复杂疾病的遗传因素掀开了新的一页，为
我们了解人类复杂疾病的发病机制提供了更多的线索。 
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Part 4 GWAS技术路线 
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GWAS技术路线——群体散发样本 

GWAS芯片检测 

Illumina zhonghua8、ASA 

候选SNP位点二期样本验证 

Massarray Genotype 

GWAS生物信息学分析 

人群分层分析 

单点分析 

显著性注释 

Fine mapping分析等 

生物信息学分析 

关联分析 

单倍体型分析等 
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Part 6 GWAS技术路线 

外显子/全基因组重测序 

SNP/Indel等数据分析 

GWAS基因芯片检测 

连锁分析确定候选区域 

候选突变位点 

家系所有样本候选突变检测 

突变与表型共分离分析 

致病基因突变 

GWAS技术路线——家系样本 
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GWAS分析 

Illumina-zhonghua 

Illumina-ASA 

代谢组分析 

Metabolomic quantitative trait loci 

GC/LC mass，NMR 

表观遗传学分析 

Methylation quantitative trait loci 

Illumina 850K array 

转录组分析 

Expression quantitative trait loci 

表达谱芯片/转录组NGS 

GWAS技术路线——eQTL、mQTL研究 
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GWAS技术路线——eQTL、mQTL研究 

Part 8 多组学整合方案路线 
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HumanOmniZhongHua 
 
最大程度覆盖了在中国人群体中发现的常见和稀有变
异，优化的标签SNP内容来自HapMap所有三个阶段以及
千人基因组计划。 
 
优势：针对中国人群位点设计，覆盖率很高，属于中
国人群GWAS研究的首选。 
 

中华芯片 
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 SNP位点数量：878,291个; 

 
 MAF>5%的覆盖率为77%, MAF>2.5%的覆盖率为73%，MAF>1%的覆盖率为65%，关联
参数r2>0.8; 
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Marker Categories Number of Markersa 

In RefSeqb Genes 387,986 (469,862) 

In RefSeq Exons 44,577 

In RefSeq Promoter Regions 20,420 

In ADME Genes 9883 (12,592) 

In ADME Exons 973 

MHC (Extended MHC) 7770 (12,049) 

Overlap with Genes in COSMIC 352,213 

Overlap with Genes in 
Gene Ontology 

93,823 

Nonsense Markers 88 

Missense Markers 10,485 

Synonymous Markers 11,512 

Silent Markers 22,489 

Mitochondrial Markers 107 

Indels 24 

Sex Chromosomes X               Y  
20,46    1772 
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Part 10 GWAS芯片介绍 

Asian Screening array芯片 

迄今为止对东亚地区(CHB JPT等为主）的低频突
变体（MAF为1-5％）覆盖度最佳的芯片； 
最新的明确临床意义位点、药物疗效相关位点、
HLA区域位点、GWAS易感位点等共计12万个； 
质控位点共计1.6万个； 
每张芯片24个样本。 
 

优势：价格低廉、包含明确意义位点 
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Genome-Wide Backbone ~ 660,000 
• Maximized imputation Accuracy and Genomic Coverage  
• 9000 Asian Whole Genomes 15x/30x coverage 

Clinical Research ~ 120,000 
• Known clinical information  
• Pharmacogenomics  
• HLA  
• Loss of Function Exome 
• ASA KOL submissions 

Asian Discovery Panel ~ 50,000  
• Novel genes/alleles associated with clinical phenotypes (phenotype 
agnostics)  
• Asian specific LOF Exome 

Quality Control ~ 16,000 
• Sample tracking and stratification  
• Asian focused panel of AIMS 
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Part 11 GWAS数据分析介绍 
Association study flow  
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Part 12 GWAS数据分析介绍 
Case size   

Candidate 

GWAS 

80% Power 
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Part 13 

• 预处理 

– Sample Call rate 

– SNP call Frequence 

– HWE 

– MAF 

GWAS数据分析介绍 
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Part 14 

– Genotyping 

• Genomestudio V2011  genotype module V1.9.4 

– Manifest file 

– Cluster file 

GWAS数据分析介绍 



4006-506-908 www.biomiao.com marketing@biomiao.com 博淼生物 

博淼生物  
BIOMIAO BIOLOGICAL 

Part 15 

Internal control analysis 

• Internal control 

– Staining 

– Extension 

– Hybridization 

– Target Removal 

– Stringency 

– Non-specific binding 

– Non polymorphic  

GWAS数据分析介绍 
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Part 16 

Imputation analysis 
• Imputation 

 

 

 

 

Imputation exploits “available information about patterns of 
correlation among typed and untyped SNPs in a reference panel 
…(e.g. HapMap samples) to explicitly predict, or impute, the 
genotypes at untyped SNPs in a study sample”.  

   --Guan et al., PLoS Genetics 

Benefits of Imputation: 
1. Increases “power” to detect associations 
2. Provides improved explanation for detected associations 

– helps to localize causal variant 
3. Powerful framework for combining data collected across 

different genotyping platforms  

GWAS数据分析介绍 
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Part 17 

• SNPs 1–9 form three blocks of 
high LD 

• Data Sets 1 and 2 represent a 
total of eight individuals 
genotyped using two different 
arrays at SNPs 1–9.  

• SNP 2 is genotyped in Data Set 
1 but not Data Set 2.  

• Due to strong LD between SNPs 
1–3, the individual genotypes 
for SNP 2 can be inferred in 
Data Set 2 based on those 
present in Data Set 1. 

GWAS数据分析介绍 
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Part 18 

• 群体分层 

– PCA 

– MDS 

GWAS数据分析介绍 
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Part 19 

Manhattan plot 

GWAS数据分析介绍 
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Part 20 

Regional association plot 

GWAS数据分析介绍 
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Part 21 

LD block 

GWAS数据分析介绍 
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Part 22 

Bipartite network 

GWAS数据分析介绍 
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Part 23 

KEGG MAP

0 1 2 3 4 5 6 7 8

hsa04320:Dorso-ventral axis formation

hsa04640:Hematopoietic cell lineage

hsa04514:Cell adhesion molecules (CAMs)

hsa05322:Systemic lupus erythematosus

hsa04612:Antigen processing and presentation

hsa05416:Viral myocarditis

hsa05320:Autoimmune thyroid disease

hsa04672:Intestinal immune network for IgA production

hsa04940:Type I diabetes mellitus

hsa05332:Graft-versus-host disease

hsa05330:Allograft rejection

hsa05310:Asthma
K
E
G
G
 
I
D

-LOG(P,10)

KEGG 

GWAS数据分析介绍 
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Part 24 

Forest plot 

GWAS数据分析介绍 
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Part 25 

GRAIL analysis 

GWAS数据分析介绍 
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Part 26 

• 软件 

– Plink 

– GCTA 

– SNPstats 

– R package 

– SHEsis 

–…… 

GWAS数据分析介绍 
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我们提供的不仅仅是检测…… 
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Your own Laboratory 

您的专属实验室  

更多技术服务：基因组学、蛋白质组学、代谢组学等请访问公司网站www.biomiao.com或与本公司区域销售索要相关资料 

http://www.biomiao.com/

