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The study of intermediate phenotypes (heritable sub-clinical markers of disease) is a promising approach increasingly employed in genetic research of psychiatric diseases. Intermediate phenotypes are hypothesized to hold more straightforward ties to underlying biological pathways and may therefore help to overcome obstacles to gene detection in complex disorders.  Evidence for an intermediate phenotype in autism was first reported in a landmark twin study back in 1977.  It was observed that in non-concordant twin pairs, there was an increase in the rates of language and cognitive deficits similar to those seen in autism in the unaffected twin.   Several case-control family studies later confirmed and extended these findings by reporting subtle language, cognitive, social and personality characteristics now commonly referred to as the ‘‘Broad Autism Phenotype’’ (BAP).
Even though the presence of the BAP in relatives of individuals affected with ASDs is widely acknowledged, those characteristics most strongly reflecting genetic liability have not been definitively identified. The goal of this article was to define traits sensitive to genetic liability by examining BAP factors across two types of autism families.  The investigators looked at 3 different groups: single-incidence (SPX), multiple-incidence (MPX) and Down syndrome families.  Their hypothesis was that because MPX families are likely to have higher genetic loading than SPX families, they should see graded expression for characteristics conferring genetic susceptibility to autism.  Such characteristics would be expressed most among parents from MPX families, less among SPX parents, and least of all in Down syndrome parents who should display population base rates. Previous studies have reported such a trend for communication, repetitive and social domains.  This article is going further, investigating patterns of co-occurrence to explore the “separability” or co-segregation of the various components of the BAP.  Whereas some studies suggest that features of the BAP may reflect common underlying genetics, others indicate that they may have relatively little genetic overlap. 

The sample consisted of 25 MPX, 40 SPX and 30 DS families.  A complete discussion of results is too lengthy to include here, but investigators found that their hypothesis was right, with MPX parents showing more personality traits related to autism than SPX parents, who showed more than DS parents.  The graded pattern was also seen for a decrease in the quality and number of friendships and for an increase in pragmatic and speech errors.  Mothers and fathers displayed similar traits, except for the personality trait of “untactful” where fathers of MPX families were overrepresented, and the quality and number of friendships, where fathers of both MPX and SPX families (but not DS) families reported a smaller number of reciprocal friendships.  
The investigators next explored the underlying pattern of characteristics.  They collapsed the nine behavioural markers examined into 4 factors: language, rigidity, anxiety and sociability.  They found that correlations between these factors were relatively low, with the highest between language and sociability.  Next, they devised a scheme to rate each individual parent as positive or negative on these 4 factors and examined the frequency of individuals within each group positive for ≥2 BAP factors.  Results indicate a higher frequency of such elevated trait expression for MPX parents and to a lesser degree for SPX parents.  Next they explored factors within families, for evidence of patterns of genetic transmission.  Results showed that among MPX, BAP expression in both parents was most likely, whereas SPX displayed equal chances of BAP expression in one, both, or neither parent.  Lastly, the co-occurrence of specific factors within families was examined and suggested that fathers positive for the language factor were more commonly married to mothers positive for rigid and social factors, and fathers positive on the social factor were more often married to mothers positive on the language factor. 

In their discussion, the authors note that since MPX families did not show higher rates of only one parent with the BAP (a third each) but only increased rates of both parents showing the BAP (59% vs. 34%), it suggests increased rates of bilineal transmission but not unilineal transmission.  Also, one third of SPX families showed no signs of BAP (that is, half of the parents) compared to only 8% of MPX families (i.e. a quarter of parents), which indicates that SPX families may be an important group to examine for the evidence of alternative etiologic mechanisms.  Finally, their last point is that their results show complementary pairing of BAP features between mothers and fathers and that this might indicate, in the context of a polygenic complex disorder, a distinct genetic contribution from each parent, which acting alone produces only the BAP (or components of the BAP), but when acting together can produce autism.
