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Dr. Hellquist, et al reply
To the Editor:

We read with interest the letter of Suarez-Gestal, et al1, and we believe that
it is useful to briefly discuss possible causes of differences between our
study2, which reported an interaction between the TYK2 and IRF5 genes,
and the report of Suarez-Gestal, et al. It is a common observation that repli-
cating even single-gene association results in complex disorders is not
always easy, and largely the same causes that may explain these differences
also apply to gene-gene interaction studies.

Some of the common causes for the different results include insuffi-
cient power due to small sample sets; phenotypic differences between
patient groups in different studies; true population differences, especially
regarding allele frequencies in different populations and in particular for
genes with multiple risk alleles such as IRF53; and methodological differ-
ences for selection of SNP, genotyping, and statistical analyses.

Finally, current studies mostly ignore gene-environment effects that
may be one cause for population differences. Both our smaller study2 and
that of Suarez-Gestal, et al1 would undoubtedly have benefited from larg-
er sample sets. Our patients may have included a larger proportion of cases
ascertained for systemic lupus erythematosus (SLE) through their skin
symptoms, as many of our patients were recruited through dermatology
services. Corresponding clinical details were not available in the brief for-
mat for the Suarez-Gestal study1. As an example of the complexity of the
interpretations in different populations, in both studies the patients had
similar allele frequencies for IRF5 SNP rs10954213, but the difference in
risk seemed to depend on quite different allele frequencies in the popula-
tion control samples. Suarez-Gestal, et al used logistic regression analysis
with interaction term as we did, but did not find evidence for interaction in
their data. Interestingly, they added a second analysis that allowed a com-
parison between different models, and discovered that even though it was
the additive model that best fit their data, there was no large difference
compared to models with interaction (Akaike’s Information Criterion < 2).
In other words, even though they did not find support for interaction, their
data did not exclude an interaction, either.

Taken together, we suggest that the evidence for epistasis or genetic
interaction between the TYK2 and IRF5 genes remains tentative. It is high-
ly meaningful to keep looking for gene-gene interactions, especially

between genes that for functional or biochemical reasons might well have
such effects. Even though recent genome-wide association studies have
been hugely successful in unveiling many new risk loci in a number of
complex disorders including SLE, the additive effects of the loci do not
suffice to explain the overall genetic risks. One solution to the discrepancy
might be the existence of important gene-gene interactions. Further studies
on the suggested interaction between TYK2 and IRF5 are warranted, and
the question may not become settled until much larger numbers of samples
from multiple populations have been analyzed.
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