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Analysis of the Rheumatoid Arthritis (RA) Dataset

RA vs. CTR

To further investigate the goodness-of-fit of the derived successful models, we compared the case
group with the pooled population of the two control groups present in the WTCCC dataset [1], here
called CTR. The score variable was generated using the same procedure as in the previous case-control
comparisons (i.e. RA vs. NBS and RA vs. 58C) and the statistical significance of the fitness p-value
resulting from each model was validated through permutation testing. The significance threshold for
interpreting fitness p-values is the same as the one used in previous step. Given the total number of
pairwise comparisons (n=24), an adjusted significance level of 0.00208 was applied to interpret the
results of permutation test according to Bonferroni's correction [2]. A model was considered significant
if both its fitness and randomization test p-values were significant.

As shown in Table 4, all the eleven models found to be in strong or moderate association with RA in
the previous step (RA vs. NBS and RA vs. 58C) showed statistically significant performance in
separating RA from CTR, with fitness values less than 2.90x10" which were then validated by
permutation test p-values less than 2x107. In addition, the model from the Fc gamma R-mediated
phagocytosis pathway also yielded significant fitness and permutation test p-values (p < 9.09x10"° and
p < 3x10* respectively). Although the multi-SNP model related to the oxidative phosphorylation
pathway had a significant fitness p-value (p < 1.72x107), its corresponding permutation test p-value
was not significant (p = 0.0046).

Simple Logistic Regression Analysis

The disease state was regressed on the overall score variable computed based on the all 44 SNPs
present in the eight models replicated in the NARAC dataset [3] (see Table 4 and Table S2). The fitted
regression models for RA vs. CTR and NARAC-A vs. NARAC-C comparisons resulted in overall
model p-values less than 10, and the covariates of the overall score variables were statistically
significant (p < 10*) showing positive association with the risk of rheumatoid arthritis with odds-ratios
of 2.398 (95% CI: 2.187 to 2.629) for the first comparison and 2.760 (95% CI: 2.439 to 3.123) for the
second comparison. The Hosmer-Lemeshow tests corresponding to the fitted models had p-values
greater than 0.05, indicating the adequacy of their respective models. The c-statistics for model related
to the RA vs. CTR comparison was 0.66, and the one for the NARAC-A vs. NARAC-C comparison
was 0.719. Tables S4 and S5 summarize the results of simple logistic regression analysis based on the
overall score variables.
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