Interallelic interactions in autosomal recessive disorders: a population-genetic and a molecular approach
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INTRODUCTION RESULTS

= Autosomal recessive (AR) disorders are typically completely penetrant. Identification of incompletely penetrant variants

= We identified by population-genetic approach the first variant (NPHS2, p.R229Q), We found 29 variants (Fig. 5, 6) to have a significantly (p<0.0004) reduced penetrance (<30%) as
compared to the LOF mutations. The incompletely penetrant variants were found hypomorphic

that is pathogenic only when trans-associated to specific mutations [1]. on the basis of the associated clinical phenotype (Fig. 7).
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Figure 9. Increased binding capacity of R229Q podocin explains its pathogenicity in specific associations
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wt heterooligomers (n=7) (5.8% [2.4%-32.8%], p=1x107°°), indicating a higher binding capacity of R229Q podocin.
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lIl. Analysis of the described 1989 variants e [quartiles]) than in the non-pathogenic R229Q associations (n=4) (28.6% [5.9%-37.9%], p=0.01), indicating a higher
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pathogenic (R75Q), and an incompletely penetrant
variant (R117H) in the patient- and the general
population.

While the completely penetrant F508del and the
incompletely penetrant R117H variants are both
enriched in the patient population, the R75Q variant is
not, indicating its non-pathogenic nature.
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CONCLUSIONS

| * We found 29 frequent variants to be incompletely penetrant in 17 AR disorders:
LoF, 18.4% | incomplete penetrance is more common than generally expected in AR disorders.
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* We found only the NPHS2 R229Q variant to be incompletely penetrant secondary to
R interallelic interactions.

R117H, 3.1%

other, 0.5%

3. Detection of interallelic interactions

* The increased binding capacity of R229Q podocin is expected to contribute to the

To determine whether the incomplete penetrance results from interallelic interactions, we investigated formation of pathogenic heterooligomers

whether an incompletely penetrant variant is associated to specific mutation(s) in the patient population, i.e.
specific associations appear more frequently than expected in the patient population.
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