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Recent rapid growth 



Power of nature selection 

Y. Li, et.al. 2010. Nature Genetics 



Power of nature selection 

Y. Li, et.al. 2010. Nature Genetics 

Deleterious mutation 
enriched in rare side 
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NGS accelerate MD research by  
identifying rare mutation  



5 

NGS accelerate MD research by  
identifying rare mutation  



Picture spectrum of rare variants by 
psoriasis study 

Psoriasis is a chronic, potentially 
disfiguring, immune-mediated 
inflammatory disease of the 
skin.  

 

Affecting up to 3% of individuals 
of Western European descent 
and 0.1–0.3% of individuals of 
East Asian ancestry.  



Genetic research of psoriasis 

• Linkage analysis: PSORS1 through PSORS10 

 

• GWAS study: Identified over 20 susceptibility 
loci for psoriasis, but less than 20% of disease 
variance is explained 

 



Design of psoriasis project 



Association analysis of rare missense SNVs 





Prediction of demographic history in 
1500 exome of Han and Danish 



J. A. Veltman, H. G. Brunner, Nature Reviews Genetics 13, 565 (2012). 

Novo mutation originated every generation 



Prevalence: 1/55 children in US 

Causation: environment, 
epigenetic factors and genetic 
components 

De novo mutation plays an 
important role in Autism 
Spectrum Disorders 

Explore origin of rare variants by 
autism study 



Workflow of identical twins  

autism genomes project 

 



Paternal age and genome-wide mutation rates 



Non-random distribution of DNMs in the genome 



Determining Intrinsic Properties of the Genome 
that Influence Mutability 

DNM sites 
Sequence 

features and 
elements  

Regularized 
logistic 

regression 
model  

mutability 
index (MI) 



Landscape of mutability in the genome 





Disease Genes are Characterized by High Mutability 



Exonic Mutations in MZ Twins are Significantly 
Associated with ASD  

Two genes (KIRREL3 and 
GPR98) were hit twice 

0 exonic hits were reported 
in controls 

Seven mutations of five 
genes were detected in 

cases 

Exonic DNMs 
impacted 29 protein-

coding genes 
1,035 mutations in 
969 genes in cases 

This study 

Larger exome 
datasets on 962 cases 
and 590 controls from 
recent studies of ASD 

significant genetic overlap  

Total number of 
hits (P = 0.006) 
 
Number of double 
hits (P=0.005) 
 
Number of genes (P 
= 0.04).  



Whole Genome sequencing in 
autism identifies hot spots for 
de novo germline mutation. 
Cell 151, 1431-1442 (2012). 
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