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Mutation rate 1.2*10-8 

Mutation rate 1.82*10-8 



Samples 

•  Sequencing project in Iceland 
•  78 trios, 219 individuals, 30X coverage 
•  44 offspring autism spectrum disorder 
•  21 offspring shizophrenic 

•  Additional 1859 as population samples (all 
at least 10x, 469 more than 30x)  



Number of de novo mutation 

•  After filtering 6221 candidate de novo mutation 
•  After extra filtering 4933 de novo mutation 

(average 63.2 per trio) 

•  GATK software 
•  Validated randomly 111 mutation (11 primer 

design failure, 6 no results, 93 confirmed) 



A summary of the family types. 

a, Fifty-seven simple trios. b, Six sib-pairs accounting for 12 trios. c, Five three-
generation families accounting for nine trios. 







Figure 2 Characteristics of the microsatellite mutation process. (a) Paternal (blue) and 
maternal (red) mutation rates. The x axis shows the parental age at childbirth. Data points are 
grouped into ten bins (vertical bars show one standard error). The paternal rate shows a 
positive correlation with age (logistic regression of raw data: P = 9.3 × 10-5; slope = 1.1 × 10-5 
mutations per year), with an estimated doubling of the rate from age 20 to 58. The maternal 
rate shows no evidence of increasing with age (P = 0.47). 
Sun, J. X. et al. Nature Genet. 2012 







NRXN1 gene (stop-gain mutation) 
CUL3 gene (stop-gain mutation)  
EPHB2 gene (splice site mutation) 
… 



Demographics of Iceland and de novo mutations. The deCODE Genetics genealogy database was 
used to assess fathers’ age at conception for all available 752,343 father–child pairs, in which the 
child’s birth year was >=1650. The mean age of fathers at conception (left vertical axis) is plotted 
by birth year of child, grouped into ten-year intervals. On the basis of the linear model fitted for the 
relationship between father’s age and the number of de novo mutations, the same plot, using the 
right vertical axis, shows the mean number of expected mutations for each ten-year interval. 



Conclusion 
•  Women higher recombination rate 
•  Men transmit higher number of mutation 
•  Estimations: two extra mutation per year, doubling 

every 16.5 years 
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