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and TUD, we hypothesized a common underlygegeticetiology, interacting with

environmental nicotine exposure, influencing susceptibility for both BD and TUD.

Figure 1 outlines the overall analysis flow. After assessing the dtrehgvidence for
comorbidity of BD and TUD via meta-analysis, and seeing an increase& &ak
consistent with some common etiology, we identified candidate genes for the
comorbidity. The analysis then followed two parallel paths. First, in complexsdssea
multiple genetic influences converge on a single phenotype (in this caseyioia-BD

with TUD). We presume that to influence a single phenotype these multiple genetic
influences must impact some common element(s) associated with the phengtye (e
common pathway, tissue, cellular function, disease or other process). We explsited
convergence on a single phenotype by identifying significant commonaliggthe

selected candidate genes. We then used this commonality to improve our understanding
of the roles of these genes in both BD and TUD. In a parallel analysis, watgener
networks of genes that interact with our selected candidate genes. Bdkede

interactions, we hypothesized models of the larger set of genetic influencesrantad

BD with TUD, then tested each of these hypotheses for enrichment of BD and TUD
associated genes. As with the commonality analysis, analysis of gemeksetwriched

for BD and TUD associated genes may improve our understanding of the comorbidity, so
we compared lessons learned in the commonality and network analyses. Finadly, whil

no GWA studies have yet been conducted specifically to identify candidate getias f

co-morbidity, we prioritized Single Nucleotide Polymorphisms (SNPs) ftoviebn






genes significantly over-represented in publications annotated for thatltethis

mode, Gene2MeSH requires MeSH terms as input and we used the MeSH database [6] t
identify appropriate MeSH terms to query Gene2MeSH for genes relaé&ldad

TUD. MeSH has only one term for BD, "bipolar disorder", which we used in the
Gene2MeSH query to identify a preliminary set of human BD candidate genes. |

addition to TUD, MeSH has two related terms so we queried "tobacco use disorder”,
“nicotine” and "smoking", then used the union of these three human gene sets as a

preliminary set of TUD candidate genes.

Gene2Mesh generates a Fisher Exact p-value to quantify the over-regiiesesftgenes
occurring in publications annotated for a given MeSH term, relative to allgaper
PubMed, and select genes based on a threshold of Fisher Exact p-tafttieHowever,
co-occurrence of genes with MeSH terms is not the same as associate tested each
preliminary candidate gene for evidence of association between the gehe and t
appropriate phenotype (i.e., BD or TUD) by reading the papers cited by GeBel2Me
We accepted in our final “overlapping” set only those preliminary candidate fggnes
which we foundat least two studies that showed statistically significant positive
association (Bonferroni corrected p-valué.05) with both BD and TUDn the peer
reviewed literature. We did not consider power, as this parameter islgeneta

reported in the literature.

Common elements (Figure 1, c)

In complex diseases, multiple genetic influences converge on a single gigenoty

consistent with some common element(s) among these genetic influences (e.g., a
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Table 3 - STRING genes and association scores

Nodel Node?2 Experimental Knowledge Textmining Combined
Score Score Score Score
NACP  SLC6A3 0.873 0.9 0.481 0.993
MAOA COMT O 0.9 0.91 0.991
MAOB COMT O 0.9 0.848 0.984
DRD2  SLC6A3 0.644 0 0.955 0.983
DRD?2 COMT O 0 0.983 0.983
DRD2  SLC6A4 0 0 0.956 0.956
SLC6A4 COMT O 0 0.933 0.933

Association between each gene pair is characterized by Experimental, Knowledge, and

Textmining scores, as well as the Combined score. Columns of zero scores have been

omitted.
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