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RESULTS

DNA sequencing and genotyping

We used the positive and the negative controls to estimate the sensitivity and specificity of the next-generation pooled sequencing reaction. All of the variants present in the positive control were successfully identified, giving a sensitivity of 100%. An additional 3 variants in the positive control and four in the negative control were also called by the SPLINTER software, which indicates that the specificity is 99.9 (Table S1). These data indicate that by using the next-generation pooled DNA method we should have been able to identify all of the singleton variants present in this series.

Statistical Analysis. Logistic regression.

We found no difference in the frequency of APOE ε4, or in the gender proportions between the carriers for a sequence variant and the non-carriers (Table S3, figures S1-S3). Neither APOE genotype nor gender were good predictors of the presence of a sequence variant.  In the stepwise selection for the logistic regression the number of affected individuals and the age at onset were predictors of variant carrier status. The most important variable was the number of affected individuals in a family (p=0.0026, p-value corrected for the onset); OR 1.15; 95%CI=1.052-1.267). The age at onset was also significant after correcting for the number of affected individuals in a family (p=0.02; OR 0.96; 95%CI=0.926-0.996).

Although the number of affected individuals and the age at onset of the sequenced individual are significantly associated with the presence of a sequence variant these variables or the combination of both are not good predictors of the presence of a sequence variant. The model containing the number of affected individuals and the onset only explains 7.47% of the variability in the model. The area under the ROC curve (c-statistic for the mode) (figure S3) was 0.634, confirming that these variables are not very good predictors for the presence of a sequence variant.

Similar results were obtained when only the pathogenic mutations were studied (data not shown).

Non-pathogenic or likely non-pathogenic variants.

We also identified a family heterozygous for the MAPT-R5H variant, which has been classified as pathogenic by the AD&FTD mutation database. This mutation was found in a Japanese family with eight affected individuals, but only a single affected individual was a mutation carrier suggesting that this variant in MAPT is not pathogenic. The MAPT A239T (exon 9) and V224G (exon 4A) variants were found in 4 and 2 families respectively. Both variants were present in all affected individuals suggesting that these variants may be pathogenic. However both variants were also found in unrelated controls. Two additional variants in MAPT (R168C (exon 4A) and A152T (exon 7)) and two in GRN (P85A and T268M) are unlikely to be pathogenic based on segregation data (Table S3). The APP E599K variant was found in two sequenced samples, one of which had a definite diagnosis of LOAD. Among the other family members, this variant was found in three of four additional affected individuals. This variant was also found in 42 additional samples (2 cases and 2 controls from the Washington University series and 38 individuals in the GSK study), suggesting that it is not pathogenic (Table 5).
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