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A. Identification of High Integrity Gene and Isoform Probe Set Clusters
(Affymetrix Rat Exon 1.0 ST Array) Based on Rat Brain Transcriptome
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B. Identification of Candidate Genes Associated with a Predisposition to
Alcohol Preference/Consumption
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C. Characterization of Common Functional
Pathways Among Candidate Genes

Inflammation/Immune
Response
(Table 3/Figure 5)

Candidate genes for a

consumption
(Table 2)

predisposition to alcohol

Gene ontology, KEGG pathway, and brain-
derived lists incorporated in WGCNA
(brain regions, cell types, and intracellular
domains) were used for enrichment

analyses.

v

Energy/Ca?*
Homeostasis/Redox
(Table 3/Figure 5)

Concepts derived from functional
and cell type enrichment analyses

A modified form of Formal Concept
Analysis was used to combine concepts
derived from enrichment analysis into 3

functional
candidate

categories represented in the
genes. Domain knowledge (via

PubMed) and domain expert (Dr. Boris

Tabakoff).

Glial/Neuronal
Communication
(Table 3/Figure 5)



Figure S1. Complete workflow from generating probe
mask and defining transcript clusters to identification
of functional categories represented in candidate
genes for predisposition to alcohol consumption/
preference. The work flow for the identification of
biological/genetic pathways was split into 3 consecutive
steps: A) identification of high integrity gene and
isoform probe set clusters (Affymetrix Rat Exon 1.0 ST
Array) based on rat brain transcriptome, B)
identification of candidate genes associated with a
predisposition to alcohol preference/consumption, and
C) characterization of common functional pathways
among candidate genes. Intermediate outcomes are
connected by arrows and additional information about
methods for obtaining these outcomes are described in
smaller print next to the appropriate arrows.
Intermediate outcomes that are available at
http://phenogen.ucdenver.edu are labeled.
Intermediate/final outcomes that are described in a
figure or table within the manuscript are also labeled
with the corresponding table and/or figure number in
parentheses.
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Figure S2. Distribution of average daily alcohol consumption using the 2-bottle 24-hour access paradigm in the HXB/BXH recombinant inbred rat panel. The data
shown are mean + SEM of average daily ethanol consumption (g/kg body weight) during the second week of exposure to the two-bottle choice paradigm (10%
ethanol, 24-hr access). Prior exposure to the two-bottle choice paradigm, each rat was given 10% ethanol as their only choice of fluid for one week.
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Figure S3. Distribution of module size in WGCNA. A weighted gene co-expression network analysis was executed separately for the data set that was summarized into
gene clusters (A) and the data set that was summarized into isoform clusters (B). Gene/Isoform clusters with expression values above background in at least 5% of
samples in the HXB/BXH RI panel were placed into modules. The default settings of the WGCNA package in R were changed to allow for the identification of smaller

modules.
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Figure S4. Comparison of LOD profiles between alcohol consumption and module eigengenes. To identify co-expression modules that were associated with a
predisposition for alcohol consumption in the HXB/BXH Rl panel, the module eigengene had to be correlated with alcohol consumption and the maximum QTL for the
module eigengene had to overlap a bQTL for alcohol consumption. The maximum eigengene QTL for both indianred3 and aquamarinel overlapped the bQTL on
chromosome 12 for alcohol consumption. However, the LOD profiles were similar between the 3 quantitative traits at several other positions in the genome, e.g.,
chromosomes 1 and 2.



Doc. S1. Candidate Module Hub Gene

GENE_07346 was the hub gene (most connected gene) within the co-
expression module associated with voluntary alcohol consumption. This gene is
unannotated in the rn5 version of the rat genome. We examined this gene and the
adjacent/overlapping gene GENE_07345, which was the second most highly connected
gene in the co-expression module and was highly correlated with GENE_07346, using
both RT-PCR and a variety of bioinformatics tools. Based on information gathered from
these additional studies, we propose that GENE_07346 and GENE_07345 be combined
into one transcript that we have labeled ‘Locus R.Alc.Pref’ through the remainder of this
material.

gRT-PCR of Locus R.Alc.Pref

METHODS

Total RNA from brains of three SHR/Ola and three BN-Lx/Cub rats was isolated
as described for RNA-Seq. Design for primers that assay the various exons of
GENE_07346 were limited to specific regions of sequence unique to each proposed
exon sequence. Primers were selected using Primer3 (http://frodo.wi.mit.edu/) and were
evaluated for specificity and degeneracy by searching BLASTN and known SNPs
(http://blast.ncbi.nlm.nih.gov/). Primers were designed to generate three PCR products
that represent each exon-exon junction and both exon-exon junctions simultaneously
(Table 1). Reference gene primers were as described in Langnaese et al. [1]. The cDNA
first strand transcription was performed in duplicate using 1.5 ug of total RNA with the
iScript RT mix for gRT-PCR following the manufacturer’s protocol (BioRad, Hercules
CA, USA). The synthesized cDNA was stored at -20°C until further use. Quantitative
PCR was performed on a Roche LightCycler 48011 Real Time PCR instrument, using
Roche SYBR Green | Master (Roche, Mannheim Germany). PCR was carried out in a
15 ul volume and a final concentration of 1X reaction buffer, 500nM forward and reverse
primers and 0.5 ul cDNA per reaction. All standard curve and validation reactions were
performed in triplicate with no template control (NTC) reactions for all primer sets. PCR
cycling parameters were as follows: hot-start at 95°C for 5 min, 45 cycles of 95°C for 10
sec, 60°C for 20 sec, 72°C for 45 sec followed by a dissociation curve measurement
from 65°C to 97°C. Melt curve analysis for all assays was used to verify single product
amplification and absence of primer dimers. NTC reactions for all primer sets were
>5Cq for control and unknown samples. Advanced Relative Quantification analysis with
efficiency correction (standard curves) was performed using the LC480II data collection
software (release 1.5.0.39 SP4). Five log10 dilutions of plasmid template for all PCR
products and plasmid template reference gene amplicon sequences were prepared and
used for primer validation and standard curve reference. PCR efficiency for all target
gene primer sets ranged from 90-91% with all r-squared values >0.99. Relative
guantification estimates (target to reference ratios) for each sample and PCR product
were normalized using three reference genes (Actb, CypA and Pgkl). Mean target to
reference ratios and their associated errors for each sample and PCR product were
exported to SAS statistical software for further statistical analysis. A weighted repeated



measures linear model was used to identify quantitative differences between strains and
between PCR products. The inverse of the target to reference error was used to weight
observations in the regression analysis.

Primer Label Primer Sequence

Exonl.Ex1F1 CCTTCAACCACCTTTCCTCATTACC
Exonl.Ex1F2 CCTTTCGCTCATTCATTCGGAC
Exonl.Ex1R1 GTCCGAATGAATGAGCGAAAGG
Exon2.Ex2F1 TTTGCAGTCCTTGGTGCCTTG
Exon2.Ex2R1 TCCTTTCCAGCCCTTACAC
Exon3.Ex3F1 TCAGCATTTGCCTTCCAGTCTC
Exon3.Ex3R1 GAGACTGGAAGGCAAATGCTG
Exon3.Ex3R2 AGGGAAACTGAGGAAAGGGCAG

Table 1. Primer sequences for gRT-PCR of Locus R.Alc.Pref.
RESULTS

As stated in the manuscript, every PCR product was over-expressed in the
SHR/Ola strain as compared to the BN-Lx/Cub strain, confirming the differences
detected on the microarray (Figure 1 and Table 2). There were also significant
differences in expression between the PCR products within each strain, indicating that
other isoforms may be present in the samples (Table 2).
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Figure 1. Relative quantification of PCR products from the Locus R.Alc.Pref expressed in rat
brain. Relative transcript expression levels were normalized using three reference genes (Actb, CypA
and Pgk1) and expressed as target-to-reference ratios using the LC480 Advanced Relative Quantification
Software. Three biological replicates per strain were included in strain/PCR product means. Bars



represent the standard error estimates from a repeated measures linear model of target-to-reference
ratios using the inverse of the target-to-reference ratio error for individual sample/PCR product estimates
as weights.

Target to Reference Ratios
Standard
Error of
Comparison Difference | Difference | Ratio | DF |t-statistic| p-value
Differences Between Strains
Exon 1 to 2 in SHR vs. Exon 1 to 2 in BN-Lx 0.0072 0.00053 2.63 8 -13.47 <.0001
Exon 1 to 3 in SHR vs. Exon 1 to 3 in BN-Lx 0.0038 0.00046 2.83 8 -8.10 <.0001
Exon 2 to 3 in SHR vs. Exon 2 to 3 in BN-Lx 0.0058 0.00039 2.77 8 -14.73 <,0001
Differences Between PCR Products
Exon 2 to 3 in BN-Lx vs. Exon 1 to 3 in BN-Lx 0.0012 0.00014 1.58 8 -8.38 <.0001
Exon 1 to 2 in BN-Lx vs. Exon 1 to 3 in BN-Lx 0.0023 0.00023 2.14 8 -9.97 <.0001
Exon 1 to 2 in BN-Lx vs. Exon 2 to 3 in BN-Lx 0.0012 0.00020 1.35 8 -5.62 0.0005
Exon 2 to 3 in SHR vs. Exon 1 to 3 in SHR 0.0032 0.00033 1.55 8 -9.54 <.0001
Exon 1 to 2 in SHR vs. Exon 1 to 3 in SHR 0.0057 0.00046 1.98 8 -12.60 <.0001
Exon 1 to 2 in SHR vs. Exon 2 to 3 in SHR 0.0026 0.00040 1.28 8 -6.42 0.0002

Table 2. Comparison of RNA expression estimates between strains and PCR products of Locus
R.Alc.Pref expressed in rat brain. A repeated measures linear model of target-to-reference ratios was
used to estimate differences in brain RNA expression levels between BN-Lx/Cub and SHR/Ola strains.
Individual estimates were weighted in the model using the inverse of the target-to-reference ratio error for
individual sample/PCR product estimates. Three biological replicates per strain were included in the
model and three PCR products were evaluated for each biological sample.

In addition to evaluating the quantitative RNA expression levels, the PCR product
that was obtained from the Exon1l.Ex1F2/Exon3.Ex3R1 primer pair was sequenced.

>CloneSequence
CCTTCAACCACCTTTCCTCATTACCTAGGCTGGCGACCTAAATTCAAAGTATTTTGCATGTATG
ATTTCTTTTTCTGTTTTGCTTTCCTTACTGCATGTCTAGGGGGGAGGGGCCAGCCTGTCCAGAC
CCCTATCCATTTGCGAACCTGCCATATTTCCATATGGCATCCGAGGGGCTCAGAAAGAAATTAG
CGGAGTTCTGTATCTGTACAGACTGCGTAACTTTTAAACTCCCGGGCTGAAATAATATGGAGAC
ACAGGCACAGGTACAGGAAATACAACCAGTCCACAGCCTTCTCAGACTGCAACTGACCGGAAGA
AAGCCTTTCGCTCATTCATTCGGACAGCCTCGGTAGTACAGCCCTGAAACAGAAGTTGGGCTTT
TAAAAAGAAAGAAAGAAAGAAAAGTCTCTACACTCGCTGAGAAGAGATAGTCGATACACAGGAG
GGACTAGAGAATCGGATTCACCAGGCAGGCAAAAGTCCTTGGTGCCTTGTGGATTGAAGTCAAA
AGAGAGAAAACAAAACTGTACAAAGGCTGTCAGGCCTGACCCTTGGGGAAAGGCTTAAAGTTCT
ACTTAGCGTTCTGATTTTGCTTTTCAATTGTGTCTCTTCTTGTGTAAGGGCTGGAAAGGACCCT
GGAGACCACAGAACACAGACCCATGGTGGAGACATTTCCATTAATCTTGTAAAGTGATCAGTCA
CTGGGAGGATTGAATTGCATTTCCTGCCCAAAGATGTGGAGACAGATGACCTTTGCAGCAGCCC
TCAGACCCCCGGTTCACAGCTGGAGAGAGGATGTGTCAGCATTTGCCTTCCAGTCTC

This sequence was similar to what was expected based on the RNA-Seq data
and confirmed that the three-exon transcript is expressed in rat brain.

Bioinformatic Analysis of Locus R.Alc.Pref

The proposed Locus R.Alc.Pref in rat, located on chr12:40,905,859-40,917,690
on the antisense strand in the rn5 rat genome assembly, was derived by combining
information from the cloned PCR product from the gRT-PCR experiment, information on



RNA-Seq read depth patterns in the region, and information from the bioinformatic
analysis of DNA/RNA sequence in the region. Locus R.Alc.Pref is homologous in some
regions to transcript A930024E05 Riken in mouse.
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Figure 2: Proposed Locus R.Alc.Pref. The Illumina PolyA+ track displays read coverage when including
aligned reads from the polyA+-selected RNA from all six progenitor (SHR and BN-Lx) samples. The
lllumina Total track displays read coverage when including aligned reads from the ribosomal RNA-
depleted total RNA from all six progenitor (SHR and BN-Lx) samples. The Proposed Locus R.Alc.Pref
(red) track is the proposed transcript sequence structure derived from RNA-Seq data, gRT-PCR
information, and bioinformatics analyses. The Brain Transcriptome Reconstruction — polyA+ RNA (green)
is the original transcript sequence structure that was derived from a transcriptome reconstruction using
polyA+-selected RNA-Seq data. The PCR Clone (blue) track has the alignment of the clone sequenced
from the PCR product selected using the primers in Table 1. The Non-Rat RefSeq Genes track was
taken directly from the UCSC Genome Browser (http://genome.ucsc.edu). Because the transcript is on
the antisense strand the graphic has been reversed so that 5’ to 3’ of the transcript is left to right and the
base pair position along the chromosome decreases as you move from left to right.

We used bioinformatics tools to examine the sequence of the Locus R.Alc.Pref
with respect to: 1) potential transcription start sites, 2) exon/intron splice site motifs, 3)
start/stop codons and open reading frames, 4) SNPs and indels within transcribed
regions, and 5) potential polyadenylation sites.

POTENTIAL TRANSCRIPTION START SITES

We examined the region around the 5’ end of GENE_07345 to identify any
putative transcription start sites. This region does not contain a TATA box or CCAAT
box maotif, but it does contain several GC-box motifs [2]. It is also near a CpG island
(Figure 3) and CpG islands have been associated with gene promoters [3]. These
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bioinformatic traits were used along with the RNA-Seq data to propose a transcription
start site for Locus R.Alc.Pref.
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Figure 3: Transcription Start Site For Proposed Locus R.Alc.Pref. The lllumina PolyA+ track displays
read coverage when including aligned reads from the polyA+-selected RNA from all six progenitor (SHR
and BN-Lx) samples. The lllumina Total track displays read coverage when including aligned reads from
the ribosomal RNA-depleted total RNA from all six progenitor (SHR and BN-Lx) samples. The Proposed
Locus R.Alc.Pref (red) track is the proposed transcript sequence structure derived from RNA-Seq data,
gRT-PCR information, and bioinformatics analyses. The Brain Transcriptome Reconstruction — polyA+
RNA (green) is the original transcript sequence structure that was derived from a transcriptome
reconstruction using polyA+-selected RNA-Seq data. The Non-Rat RefSeq Genes track was taken
directly from the UCSC Genome Browser (http://genome.ucsc.edu). Because the transcript is on the
antisense strand the graphic has been reversed so that 5’ to 3’ of the transcript is left to right and the
base pair position decreases as you move from left to right.

Below is the genomic sequence near the proposed transcription start site. The
bases in red correspond to the two GC-box motifs detected.

>chrl12:40917580-40917829 (reverse

complement) AGTGCGCCTCTGCACGCAGGCGCCGCCGCCGCCCGGGAGCTGACTTTTGAAGG
GCTGAGTTGCAGGCGGCGGGCGCATCCCAGAGATGGCGGGGCAGGGAGGGAGGGAAAGAGAGGA
GGGGGTGGGGAGGGAGGTGCAGATTTGCACGGATGGCCTCAGCGGGAGGCGCGGAAATGCTAGC
CGAGCCTGCTGGCGTGAAAGCCCCCGGGGCCTGGCACCCCCAAAALCCGALCCCCCCCACTTCTGC
CCCTG

EXON/INTRON SPLICE SITE MOTIFS
There was evidence of exon/intron splice site motifs for both exon-exon junctions

in Locus R.Alc.Pref that were originally identified in the transcriptome reconstruction
and/or from the cloned PCR product.
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Junction Donor Acceptor

Exon 1 to Exon 2 aagGTAAGC TTGCAGtcc

Exon 2 to Exon 3 cagGTGAGT TGTCAGaac

Table 3. Exonl/intron splice site motifs for Locus R.Alc.Pref. Bases contained within an exon are
lower case and bases contained in an intron are upper case.

START/STOP CODONS AND OPEN READING FRAMES

In the first exon, there several stop codons in every possible reading frame.
Even though there are also start codons in every possible reading frame, the number of
codons between start and stop codons was never more than 47. The second exon
contained stop codons in every reading frame and no start codons.

In the third exon, there is an open reading frame that is 558 bases long that is
located at chr12:40,911,997-40,912,548 (Figure 4).
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Figure 4: Open Reading Frame in Locus R.Alc.Pref. The lllumina PolyA+ track displays read coverage
when including aligned reads from the polyA+-selected RNA from all six progenitor (SHR and BN-Lx)
samples. The lllumina Total track displays read coverage when including aligned reads from the
ribosomal RNA-depleted total RNA from all six progenitor (SHR and BN-Lx) samples. The Proposed
Locus R.Alc.Pref (red) track is the proposed transcript sequence structure derived from RNA-Seq data,
gRT-PCR information, and bioinformatics analyses. The Brain Transcriptome Reconstruction — polyA+
RNA (green) is the original transcript sequence structure that was derived from a transcriptome
reconstruction using polyA+-selected RNA-Seq data. The Open Reading Frame Containing More than
200bp (dark purple) is the only open reading frame in the proposed transcript that is longer than 200 bp
without an intervening stop codon. The SNPs and Small Indels (light purple) track indicates a single
nucleotide deletion in the SHR strain (compared to either the BN reference genome or the BN-Lx
genome). The Non-Rat RefSeq Genes track was taken directly from the UCSC Genome Browser
(http://genome.ucsc.edu). Because the transcript is on the antisense strand the graphic has been
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reversed so that 5’ to 3’ of the transcript is left to right and the base pair position decreases as you move
from left to right.

SNPS AND INDELS WITHIN TRANSCRIBED REGIONS

Within the ORF identified in Exon 3 (Figure 4), there is an obvious drop in read
depth at a single nucleotide level. This drop corresponds to a single nucleotide deletion
in the SHR/Ola that was identified in the DNA-Seq data. This deletion would have a
significant impact on the protein product of the ORF and the resulting protein would be
substantially shorter in the SHR strain than in the BN-Lx strain or the BN reference.

Below is the DNA sequence for the potential ORF with the start codon
highlighted in green, the stop codon highlighted in red, and the single nucleotide
deletion highlighted in yellow.

>rn5 dna range=chrl2:40911892-40912554 strand=-
CCAAAGATGTGGAGACAGATGACCTTTGCAGCAGCCCTCAGACCCCCGGT
TCACAGCTGGAGAGAGGATGTGTCAGCATTTGCCTTCCAGTCTCACCCAG
CCCTTTGTTCAGAGCTCGAACCCTTTGTGCTCAGGCTGCAGCAGGGGGAT
TTTGTAATTGTTGATGCAGATTTTTTTTTTTCCCTAACCTCCCACTTCTT
AACAGCTTCTGAGAAACAAACTCTTATTTGGCAGAAGATGGTATCTAAGA
GCTGCCCCAGAGGGAGAACCAGAATAGATGTGGGGAATTTTGAGAGGCCG
CTTGGCCTTTTGGCTATAACTACTGCCCTTTCCTCAGTTTCCCTGTATAC
AGTGGGCCAAACTGGACGGAGTCAGAAGTCCAACAAAGTCATAATACCTC
ATGTTAAGTGGCTCTATTTAGAAGAAGAAGAAGAAAACAAGGCTTTTACC
TATACGATCTCAAGTCAAAGGCACTTAGAACTAAAGCATTTATGTAAAAG
GACACGAAAACCTAGACAGTCCCTCAAGGTGCCGGAGAGTCTGTTTTCTC
ACCTG-AATGGAGGTTTTAAGGCAAAACCCACTGCAGTCTCACTATGT
GTCCTATATGCTCACAAAAGGGCTCACCCAGTAATGGTATTCAAAGGAAG
CTGATGCTCTGGG

The protein product of the above sequence in the BN-Lx strain and the BN
reference is below.

>R.Alc.Pref putative protein in BN reference
MWROMTFAAALRPPVHSWREDVSAFAFQSHPALCSELEPFVLRLOQQGDFVIVDADFFEFSLTSHE
LTASEKQTLIWQKMVSKSCPRGRTRIDVGNFERPLGLLAITTALSSVSLYTVGQTGRSQKSNKV
ITPHVKWLYLEEEEENKAFTYTISSQRHLELKHLCKRTRKPRQSLKVPESLFEFSHL

The protein product of the above sequence in the SHR strain with the highlighted
thymine removed is below.

>R.Alc.Pref putative protein SHR variant
MWROMTFAAALRPPVHSWREDVSAFAFQSHPALCSELEPFVLRLOQGDEVIVDADFFEP

POTENTIAL POLYADENYLATION SITES



Although the original transcript reconstruction indicated that the transcript ends at
40,907,309 bp, the read depth drops to zero at this point and then immediately
increases to the same depth as the transcript. There is a strong candidate for a
transcript cleavage and polyadenylation site farther downstream. This site was
detected by PolyA-Seq [4] and was found in both rat brain and rat testis. The site,
located within chr12:40,905,859-40,905,948, contains a canonical polyadenylation motif
ATTAAA and TG- and T-rich downstream regions. Therefore, this site was used as the
end of the proposed Locus R.Alc.Pref transcript.

Summary

Locus R.Alc.Pref shows transcription in both polyA+ RNA-Seq data and the total
RNA-Seq data. Transcription in this region follows the antisense strand and begins near
the 5’ end of a sense-strand gene, Kdm2b. We could locate no canonical transcription
start site motifs (TATA box or CAAT box sequences) near the start of transcription, but
sequences associated with transcription start sites, namely a CpG island and GC box
motifs, [2,3] are located at this point.

RT-PCR for the region gives evidence for the existence of three exons. The
donor and receptor exon splice site pairs both contain canonical splice site motifs,
supporting the PCR result. The first two exons contain stop codons in all reading
frames, while the third exon contains an open reading frame of 558 bases. There is at
least one reasonable mMRNA cleavage/polyadenylation site, located approximately 6,500
bp downstream from the 3’ end of the open reading frame.
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Doc. S2. Individual Gene Reports

For the individual gene reports, data for each candidate gene in Table 2 are outlined. Included in each
report is information to evaluate concordance with regard to the gene’s transcript sequence structure, detailed
information on the gene’s association with alcohol consumption, and detailed information on the expression
levels of the gene and its associated isoform in the RNA-Seq data.

1. Concordance of transcript structure - the transcript structure derived from the transcriptome
reconstruction was compared to the observed distribution of reads across the corresponding genomic
area, including the number of reads that cover exon-exon junctions in the transcript, and to the
correlation structure among the probe sets on the exon array that correspond to the transcript, using
data from the HXB/BXH recombinant inbred panel.

2. Association with voluntary alcohol consumption - the evidence for positive or negative associ-
ation between expression of the transcript and a predisposition to drinking was measured across the
six pairs of selected lines and the HXB/BXH recombinant inbred panel for each gene individually.
Meta-analysis results were derived as described in the text.

3. Quantification of RN A-Seq expression - expression estimates (FPKM) from the ribosomal RNA-
depleted total RNA were calculated for each splice variant of the gene in the two progenitor strains of
the RI panel.



1 5830418K08Rik (RIKEN cDNA 5830418K08 gene)

Association With Alcohol Consumption in:

gene-level selected lines meta-analysis; isoform-level selected lines meta-analysis

Gene ID: GENE_31062

1.1 Concordance of Transcript Structure
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Figure 1.1: Reconstructed Transcripts of
5830418KO08Rik. The Illumina PolyA track (green)
displays read coverage when including aligned reads
from the polyA+-selected RNA from all six progeni-
tor (SHR and BN-Lx) samples. The Illumina Total
track (blue) displays read coverage when including
aligned reads from the ribosomal RNA-depleted to-
tal RNA from all six progenitor (SHR and BN-Lx)
samples. The Exon-Exon Junction - polyA+ RNA
track (grey) indicates the regions of the genome that
may be spliced out in the mature mRNA, i.e., exon-
exon junction. The evidence for these splice site are
reads in which a portion of the read aligns to the area
upstream of the junction and another portion of the
same read aligns to the area downstream of the junc-
tion. Only reads that matched perfectly to the region
surrounding the junction were included in the graphic.
The junctions were labeled by their location and the
number of reads (including all samples) that cover the
junction. The Brain Transcriptome Reconstruction
tracks (purple) display the isoforms identified in the
genome-guided de novo transcriptome reconstruction.
The Brain Transcriptome Reconstruction - polyA+
track (dark purple) only contains isoforms from genes
that were identified in the polyA+ RNA. The Brain
Transcriptome Reconstruction - not in polyA+ RNA
track (light purple) includes isoforms from genes that
were ONLY identified in the ribosomal RNA-depleted
total RNA. The Gene Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of the Affymetrix Exon Array probe sets
that were included in designating gene clusters. The
probe set labels contains the probe set ID used by
Affymetrix followed by the gene identifier generated
during the transcriptome reconstruction. The probe
sets are colored based on their correlation with each
other across the RI as displayed in the following den-
drograms. The Isoform Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of probe sets that were included in defin-
ing isoform clusters. The probe set labels contains
the probe set ID used by Affymetrix followed by the
isoform identifier generated during the transcriptome
reconstruction. The color-coding of probe sets is the
same as the previous track. The remaining annota-
tion tracks and the image were generated the UCSC
Genome Browser (http://genome.ucsc.edu).



5830418K08Rik
Figure 1.2: Correlation Structure - All

that probe set was detected above background
(DABG p-value<0.0001). The scale ranges
from solid black which indicates that the ex-
pression was above background in 100% of sam-
ples to white which indicates that the expres-
sion was above background in 0% of RI samples.
The bar at the bottom of the graphic labeled
Clusters indicates clusters of probe sets formed
when cutting the dendrogram at a height of
0.6, i.e., correlation coefficient>>0.40. Clusters
are designated by color. The same colors are
used in the UCSC genome browser version of
the gene to label the positions of these probe
sets.
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Figure 1.3: Correlation Structure

- Probe Sets for 5830418K08Rik

Detected Above Background. Using the

same methods as the previous graphic, ONLY
‘ probe sets from the previous figure that were

detected above background on the exon array
‘ were included in the hierarchical clustering.
The bar underneath the dendrogram labeled
Percent Samples Detected Above Background
indicates using a grey scale the number of
individual samples from the HXB/BXH RI
panel whose expression for that probe set
was detected above background (DABG
p-value<0.0001). The scale ranges from solid
black which indicates that the expression
was above background in 100% of samples
to white which indicates that the expression
was above background in 0% of RI samples.
The second bar at the bottom of the graphic
labeled Clusters indicates what cluster each
probe set belong to in the previous graphic
that including ALL probe sets for the gene.
The same colors are used in the UCSC genome
browser version of the gene to label the
positions of these probe sets.
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Comments

The correlation structure among the probe sets for this gene matched the structure identified in the tran-
scriptome reconstruction. The only probe set (green cluster) that did not correlate with the other probe sets
was not detected above background on the Affymetrix Exon Array in more than 5% of RI samples.

1.2 Association with voluntary alcohol consumption

Log2 Expression

Comparison Difference P-value
Selected Lines
HAD1 vs. LAD1 0.14 0.5115
HAD2 vs. LAD2 0.16 0.5082
P vs. NP -0.23 0.1150
AA vs. ANA -0.37 0.0860
sP vs. sNP -0.57 <0.0001
UChB vs. UChA -0.63 <0.0001
meta-analysis - <0.0001
HXB/BXH Panel

Correlation™* -0.24 0.2950

Table 1.1: Association of Expression Levels with Alcohol Consumption - 5830418K08Rik (GENE_31062). The
differences reported for the pairs of selected lines in the table are the differences in mean log base 2 transformed expression
values between high and low drinking lines calculated using a mixed linear regression model with a random effect for breeding
pair with an adaptive variance structure. In all cases, differences are calculated by subtracting the mean of the low drinking
line from the high drinking line, i.e. a positive estimate indicates a positive association between RNA expression and drinking.
For the HXB/BXH panel, the correlation coefficient for the panel is reported instead of a difference in expression. P-values
were NOT adjusted for multiple comparisons.

1.3 Quantification of RNA-Seq expression

SHR BN-Lx
GENE_31062 4.17 2.19
GENE_31062.ISO.01 4.17 2.19

Table 1.2: RNA-Seq - 5830418K08Rik. Read Fragments Per Kilobase of Transcript Per Million Mapped Reads (FPKM)
was reported for each isoform of the gene expressed in brain and for the gene (sum of expression across all isoforms) using read
fragments generated from the ribosomal RNA-depleted total RNA. When only one isoform was detected, the isoform expression

estimate and the gene expression estimate are equal. FPKM values were calculated using the cuffdiff function in the CuffLinks
package.



2 Cd74 (Cd74 molecule, major histocompatibility complex, class

IT invariant chain)

Association With Alcohol Consumption in:
isoform-level selected lines meta-analysis

Associated Isoform ID: GENE_13690.ISO_02
Gene ID: GENE_13690

2.1 Concordance of Transcript Structure
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Figure 2.1: Reconstructed Transcripts of
Cd74. The Hlumina PolyA track (green) displays
read coverage when including aligned reads from the
polyA+-selected RNA from all six progenitor (SHR
and BN-Lx) samples. The Illumina Total track (blue)
displays read coverage when including aligned reads
from the ribosomal RNA-depleted total RNA from
all six progenitor (SHR and BN-Lx) samples. The
Exon-Exon Junction - polyA+ RNA track (grey) in-
dicates the regions of the genome that may be spliced
out in the mature mRNA, i.e., exon-exon junction.
The evidence for these splice site are reads in which
a portion of the read aligns to the area upstream of
the junction and another portion of the same read
aligns to the area downstream of the junction. Only
reads that matched perfectly to the region surround-
ing the junction were included in the graphic. The
junctions were labeled by their location and the num-
ber of reads (including all samples) that cover the
junction. The Brain Transcriptome Reconstruction
tracks (purple) display the isoforms identified in the
genome-guided de novo transcriptome reconstruction.
The Brain Transcriptome Reconstruction - polyA-+
track (dark purple) only contains isoforms from genes
that were identified in the polyA+ RNA. The Brain
Transcriptome Reconstruction - not in polyA+ RNA
track (light purple) includes isoforms from genes that
were ONLY identified in the ribosomal RNA-depleted
total RNA. The Gene Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of the Affymetrix Exon Array probe sets
that were included in designating gene clusters. The
probe set labels contains the probe set ID used by
Affymetrix followed by the gene identifier generated
during the transcriptome reconstruction. The probe
sets are colored based on their correlation with each
other across the RI as displayed in the following den-
drograms. The Isoform Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of probe sets that were included in defin-
ing isoform clusters. The probe set labels contains
the probe set ID used by Affymetrix followed by the
isoform identifier generated during the transcriptome
reconstruction. The color-coding of probe sets is the
same as the previous track. The remaining annota-
tion tracks and the image were generated the UCSC
Genome Browser (http://genome.ucsc.edu).



Cd74

Figure 2.2: Correlation Structure - All
Probe Sets Related To Cd74. The correla-
tion structure among probe sets used to gen-
erate the gene-level expression estimates was
determined using hierarchical clustering and 1
minus the Pearson correlation coefficient as the
distance measure between probe sets and clus-
ters. The bar underneath the dendrogram la-
beled Percent Samples Detected Above Back-
ground indicates using a grey scale the num-
ber of individual samples from the HXB/BXH
RI panel whose expression for that probe set
was detected above background (DABG p-
value<0.0001). The scale ranges from solid
black which indicates that the expression was
above background in 100% of samples to white
which indicates that the expression was above
background in 0% of RI samples. The bar at
the bottom of the graphic labeled Clusters indi-
cates clusters of probe sets formed when cutting
the dendrogram at a height of 0.6, i.e., corre-
lation coefficient>0.40. Clusters are designated
by color. The same colors are used in the UCSC
genome browser version of the gene to label the
positions of these probe sets.
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Figure 2.3: Correlation Struc-
ture - Probe Sets for Cd74
Detected Above Background. Using
the same methods as the previous graphic,
ONLY probe sets from the previous figure
that were detected above background on the
exon array were included in the hierarchical
clustering. The bar underneath the den-
drogram labeled Percent Samples Detected
Above Background indicates using a grey scale
the number of individual samples from the
HXB/BXH RI panel whose expression for
that probe set was detected above background
(DABG p-value<0.0001). The scale ranges
from solid black which indicates that the
expression was above background in 100%
of samples to white which indicates that the
expression was above background in 0% of RI
samples. The second bar at the bottom of
the graphic labeled Clusters indicates what
cluster each probe set belong to in the previous
graphic that including ALL probe sets for the
gene. The same colors are used in the UCSC
genome browser version of the gene to label
the positions of these probe sets.
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Comments

All the probe sets for this gene were highly correlated with each other (correlation coefficient>0.96). The
second isoform was identified as associated with alcohol consumption. It was represented by only one probe
set that aligns to a single exon. This probe set was the least correlated probe set in the dendrogram.

2.2 Association with voluntary alcohol consumption

Log2 Expression

Comparison Difference P-value
Selected Lines
HAD1 vs. LAD1 -0.30 0.1095
HAD2 vs. LAD2 -0.19 0.4216
P vs. NP -0.05 0.7353
AA vs. ANA -0.37 <0.0001
sP vs. sNP 0.24 0.4969
UChB vs. UChA 0.09 0.6992
meta-analysis - <0.0001
HXB/BXH Panel
Correlation™* -0.08 0.7188

Table 2.1: Association of Expression Levels with Alcohol Consumption - Cd74 (GENE_13690.ISO_02). The
differences reported for the pairs of selected lines in the table are the differences in mean log base 2 transformed expression
values between high and low drinking lines calculated using a mixed linear regression model with a random effect for breeding
pair with an adaptive variance structure. In all cases, differences are calculated by subtracting the mean of the low drinking
line from the high drinking line, i.e. a positive estimate indicates a positive association between RNA expression and drinking.
For the HXB/BXH panel, the correlation coefficient for the panel is reported instead of a difference in expression. P-values

were NOT adjusted for multiple comparisons.

2.3 Quantification of RNA-Seq expression

SHR BN-Lx
GENE_13690 3.95 16.55
GENE_13690.1SO_01  2.33 8.88
GENE_13690.ISO_02 1.62 7.67

Table 2.2: RNA-Seq - Cd74. Read Fragments Per Kilobase of Transcript Per Million Mapped Reads (FPKM) was reported
for each isoform of the gene expressed in brain and for the gene (sum of expression across all isoforms) using read fragments
generated from the ribosomal RNA-depleted total RNA. When only one isoform was detected, the isoform expression estimate
and the gene expression estimate are equal. FPKM values were calculated using the cuffdiff function in the CuffLinks package.



3 Cog5 (coenzyme Q5 homolog, methyltransferase (S. cerevisiae))

Association With Alcohol Consumption in:
gene-level WGCNA

Gene ID: GENE_07386

3.1 Concordance of Transcript Structure
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Figure 3.1: Reconstructed Transcripts of
Coq5. The Hlumina PolyA track (green) displays
read coverage when including aligned reads from the
polyA+-selected RNA from all six progenitor (SHR
and BN-Lx) samples. The Illumina Total track (blue)
displays read coverage when including aligned reads
from the ribosomal RNA-depleted total RNA from
all six progenitor (SHR and BN-Lx) samples. The
Exon-Exon Junction - polyA+ RNA track (grey) in-
dicates the regions of the genome that may be spliced
out in the mature mRNA, i.e., exon-exon junction.
The evidence for these splice site are reads in which
a portion of the read aligns to the area upstream of
the junction and another portion of the same read
aligns to the area downstream of the junction. Only
reads that matched perfectly to the region surround-
ing the junction were included in the graphic. The
junctions were labeled by their location and the num-
ber of reads (including all samples) that cover the
junction. The Brain Transcriptome Reconstruction
tracks (purple) display the isoforms identified in the
genome-guided de novo transcriptome reconstruction.
The Brain Transcriptome Reconstruction - polyA-+
track (dark purple) only contains isoforms from genes
that were identified in the polyA+ RNA. The Brain
Transcriptome Reconstruction - not in polyA+ RNA
track (light purple) includes isoforms from genes that
were ONLY identified in the ribosomal RNA-depleted
total RNA. The Gene Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of the Affymetrix Exon Array probe sets
that were included in designating gene clusters. The
probe set labels contains the probe set ID used by
Affymetrix followed by the gene identifier generated
during the transcriptome reconstruction. The probe
sets are colored based on their correlation with each
other across the RI as displayed in the following den-
drograms. The Isoform Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of probe sets that were included in defin-
ing isoform clusters. The probe set labels contains
the probe set ID used by Affymetrix followed by the
isoform identifier generated during the transcriptome
reconstruction. The color-coding of probe sets is the
same as the previous track. The remaining annota-
tion tracks and the image were generated the UCSC
Genome Browser (http://genome.ucsc.edu).
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Figure 3.2: Correlation Structure - All
Probe Sets Related To Coq5. The correla-
tion structure among probe sets used to gen-
erate the gene-level expression estimates was
determined using hierarchical clustering and 1
minus the Pearson correlation coefficient as the
distance measure between probe sets and clus-
ters. The bar underneath the dendrogram la-
beled Percent Samples Detected Above Back-
ground indicates using a grey scale the num-
ber of individual samples from the HXB/BXH
RI panel whose expression for that probe set
was detected above background (DABG p-
value<0.0001). The scale ranges from solid
black which indicates that the expression was
above background in 100% of samples to white
which indicates that the expression was above
background in 0% of RI samples. The bar at
the bottom of the graphic labeled Clusters indi-
cates clusters of probe sets formed when cutting
the dendrogram at a height of 0.6, i.e., corre-
lation coefficient>0.40. Clusters are designated
by color. The same colors are used in the UCSC
genome browser version of the gene to label the
positions of these probe sets.

Figure 3.3: Correlation Struc-
ture - Probe Sets for Coqgb
Detected Above Background. Using

the same methods as the previous graphic,
ONLY probe sets from the previous figure
that were detected above background on the
exon array were included in the hierarchical
clustering. The bar underneath the den-
drogram labeled Percent Samples Detected
Above Background indicates using a grey scale
the number of individual samples from the
HXB/BXH RI panel whose expression for
that probe set was detected above background
(DABG p-value<0.0001). The scale ranges
from solid black which indicates that the
expression was above background in 100%
of samples to white which indicates that the
expression was above background in 0% of RI
samples. The second bar at the bottom of
the graphic labeled Clusters indicates what
cluster each probe set belong to in the previous
graphic that including ALL probe sets for the
gene. The same colors are used in the UCSC
genome browser version of the gene to label
the positions of these probe sets.



Comments

The correlation structure among the probe sets for this gene closely matched the transcriptome reconstruction
with the exception of one probe set. This probe set aligned to the 3’ region of the gene that was present in
the reconstruction but not in the current annotation for the gene. The probe set was not detected above
background on the Affymetrix Exon Array in the RI panel.

3.2 Association with voluntary alcohol consumption

Log2 Expression

Comparison Difference P-value
Selected Lines
HAD1 vs. LAD1 -0.08 0.3861
HAD2 vs. LAD2 -0.12 0.1910
P vs. NP 0.21 0.0240
AA vs. ANA 0.03 0.7311
sP vs. sNP -0.09 0.3242
UChB vs. UChA -0.18 0.0416
meta-analysis - 0.3328
HXB/BXH Panel

Correlation* -0.50 0.0214

Table 3.1: Association of Expression Levels with Alcohol Consumption - Coq5 (GENE_07386). The differences
reported for the pairs of selected lines in the table are the differences in mean log base 2 transformed expression values between
high and low drinking lines calculated using a mixed linear regression model with a random effect for breeding pair with an
adaptive variance structure. In all cases, differences are calculated by subtracting the mean of the low drinking line from the
high drinking line, i.e. a positive estimate indicates a positive association between RNA expression and drinking. For the
HXB/BXH panel, the correlation coefficient for the panel is reported instead of a difference in expression. P-values were NOT
adjusted for multiple comparisons.

3.3 Quantification of RN A-Seq expression

SHR BN-Lx
GENE_07386 7.73 8.72
GENE_07386.ISO.01 7.73 8.72

Table 3.2: RNA-Seq - Coq5. Read Fragments Per Kilobase of Transcript Per Million Mapped Reads (FPKM) was reported
for each isoform of the gene expressed in brain and for the gene (sum of expression across all isoforms) using read fragments
generated from the ribosomal RNA-depleted total RNA. When only one isoform was detected, the isoform expression estimate
and the gene expression estimate are equal. FPKM values were calculated using the cuffdiff function in the CuffLinks package.
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4 Ctss (cathepsin S)

Association With Alcohol Consumption in:
gene-level selected lines meta-analysis

Gene ID: GENE_15787

4.1 Concordance of Transcript Structure
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Figure 4.1: Reconstructed Transcripts of Ctss.
The Nlumina PolyA track (green) displays read cov-
erage when including aligned reads from the poly A+-
selected RNA from all six progenitor (SHR and BN-
Lx) samples. The Illumina Total track (blue) displays
read coverage when including aligned reads from the
ribosomal RNA-depleted total RNA from all six pro-
genitor (SHR and BN-Lx) samples. The Exon-Exon
Junction - polyA+ RNA track (grey) indicates the re-
gions of the genome that may be spliced out in the ma-
ture mRNA, i.e., exon-exon junction. The evidence
for these splice site are reads in which a portion of the
read aligns to the area upstream of the junction and
another portion of the same read aligns to the area
downstream of the junction. Only reads that matched
perfectly to the region surrounding the junction were
included in the graphic. The junctions were labeled
by their location and the number of reads (includ-
ing all samples) that cover the junction. The Brain
Transcriptome Reconstruction tracks (purple) display
the isoforms identified in the genome-guided de novo
transcriptome reconstruction. The Brain Transcrip-
tome Reconstruction - polyA+ track (dark purple)
only contains isoforms from genes that were identified
in the polyA+ RNA. The Brain Transcriptome Re-
construction - not in polyA+ RNA track (light pur-
ple) includes isoforms from genes that were ONLY
identified in the ribosomal RNA-depleted total RNA.
The Gene Clusters Identified From Rat Brain Tran-
scriptome Reconstruction track displays the location
of the Affymetrix Exon Array probe sets that were
included in designating gene clusters. The probe set
labels contains the probe set ID used by Affymetrix
followed by the gene identifier generated during the
transcriptome reconstruction. The probe sets are col-
ored based on their correlation with each other across
the RI as displayed in the following dendrograms.
The Isoform Clusters Identified From Rat Brain Tran-
scriptome Reconstruction track displays the location
of probe sets that were included in defining isoform
clusters. The probe set labels contains the probe set
ID used by Affymetrix followed by the isoform iden-
tifier generated during the transcriptome reconstruc-
tion. The color-coding of probe sets is the same as the
previous track. The remaining annotation tracks and
the image were generated the UCSC Genome Browser
(http://genome.ucsc.edu).
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Figure 4.2: Correlation Structure - All
Probe Sets Related To Ctss. The correla-
tion structure among probe sets used to gen-
erate the gene-level expression estimates was
determined using hierarchical clustering and 1
minus the Pearson correlation coefficient as the
distance measure between probe sets and clus-
ters. The bar underneath the dendrogram la-
beled Percent Samples Detected Above Back-
ground indicates using a grey scale the num-
ber of individual samples from the HXB/BXH
RI panel whose expression for that probe set
was detected above background (DABG p-
value<0.0001). The scale ranges from solid
black which indicates that the expression was
above background in 100% of samples to white
which indicates that the expression was above
background in 0% of RI samples. The bar at
the bottom of the graphic labeled Clusters indi-
cates clusters of probe sets formed when cutting
the dendrogram at a height of 0.6, i.e., corre-
lation coefficient>0.40. Clusters are designated
by color. The same colors are used in the UCSC
genome browser version of the gene to label the
positions of these probe sets.

Figure 4.3: Correlation Struc-
ture - Probe Sets for Ctss
Detected Above Background. Using

the same methods as the previous graphic,
ONLY probe sets from the previous figure
that were detected above background on the
exon array were included in the hierarchical
clustering. The bar underneath the den-
drogram labeled Percent Samples Detected
Above Background indicates using a grey scale
the number of individual samples from the
HXB/BXH RI panel whose expression for
that probe set was detected above background
(DABG p-value<0.0001). The scale ranges
from solid black which indicates that the
expression was above background in 100%
of samples to white which indicates that the
expression was above background in 0% of RI
samples. The second bar at the bottom of
the graphic labeled Clusters indicates what
cluster each probe set belong to in the previous
graphic that including ALL probe sets for the
gene. The same colors are used in the UCSC
genome browser version of the gene to label
the positions of these probe sets.



Comments

The correlation structure among the probe sets that were detected above background in the RI panel matched
the structure of the longer isoform of Ctss with higher expression (GENE_15787.I1SO_1). The probe sets that
aligned to the alternative 5’ region for isoform 2 were not detected above background on the Affymetrix
Exon Array and were not correlated with the other probe sets.

4.2 Association with voluntary alcohol consumption

Log2 Expression

Comparison Difference P-value
Selected Lines
HAD1 vs. LAD1 0.11 0.3058
HAD2 vs. LAD2 0.16 0.4486
P vs. NP -0.17 0.0347
AA vs. ANA -0.23 0.0339
sP vs. sNP -0.27 <0.0001
UChB vs. UChA -0.08 0.3401
meta-analysis - <0.0001
HXB/BXH Panel

Correlation* -0.05 0.8196

Table 4.1: Association of Expression Levels with Alcohol Consumption - Ctss (GENE_15787). The differences
reported for the pairs of selected lines in the table are the differences in mean log base 2 transformed expression values between
high and low drinking lines calculated using a mixed linear regression model with a random effect for breeding pair with an
adaptive variance structure. In all cases, differences are calculated by subtracting the mean of the low drinking line from the
high drinking line, i.e. a positive estimate indicates a positive association between RNA expression and drinking. For the
HXB/BXH panel, the correlation coefficient for the panel is reported instead of a difference in expression. P-values were NOT
adjusted for multiple comparisons.

4.3 Quantification of RNA-Seq expression

SHR BN-Lx
GENE_15787 43.73  50.52
GENE_15787.ISO_01 43.30  50.02
GENE_15787.1SO_02  0.44 0.50

Table 4.2: RNA-Seq - Ctss. Read Fragments Per Kilobase of Transcript Per Million Mapped Reads (FPKM) was reported
for each isoform of the gene expressed in brain and for the gene (sum of expression across all isoforms) using read fragments
generated from the ribosomal RNA-depleted total RNA. When only one isoform was detected, the isoform expression estimate
and the gene expression estimate are equal. FPKM values were calculated using the cuffdiff function in the CuffLinks package.
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5 Fblnl (fibulin 1)

Association With Alcohol Consumption in:
gene-level selected lines meta-analysis

Gene ID: GENE_28831

5.1 Concordance of Transcript Structure
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Figure 5.1: Reconstructed Transcripts of
Fblnl. The Illumina PolyA track (green) displays
read coverage when including aligned reads from the
polyA+-selected RNA from all six progenitor (SHR
and BN-Lx) samples. The [llumina Total track (blue)
displays read coverage when including aligned reads
from the ribosomal RNA-depleted total RNA from
all six progenitor (SHR and BN-Lx) samples. The
Exon-Exon Junction - polyA+ RNA track (grey) in-
dicates the regions of the genome that may be spliced
out in the mature mRNA, i.e., exon-exon junction.
The evidence for these splice site are reads in which
a portion of the read aligns to the area upstream of
the junction and another portion of the same read
aligns to the area downstream of the junction. Only
reads that matched perfectly to the region surround-
ing the junction were included in the graphic. The
junctions were labeled by their location and the num-
ber of reads (including all samples) that cover the
junction. The Brain Transcriptome Reconstruction
tracks (purple) display the isoforms identified in the
genome-guided de novo transcriptome reconstruction.
The Brain Transcriptome Reconstruction - polyA+
track (dark purple) only contains isoforms from genes
that were identified in the polyA+ RNA. The Brain
Transcriptome Reconstruction - not in polyA+ RNA
track (light purple) includes isoforms from genes that
were ONLY identified in the ribosomal RNA-depleted
total RNA. The Gene Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of the Affymetrix Exon Array probe sets
that were included in designating gene clusters. The
probe set labels contains the probe set ID used by
Affymetrix followed by the gene identifier generated
during the transcriptome reconstruction. The probe
sets are colored based on their correlation with each
other across the RI as displayed in the following den-
drograms. The Isoform Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of probe sets that were included in defin-
ing isoform clusters. The probe set labels contains
the probe set ID used by Affymetrix followed by the
isoform identifier generated during the transcriptome
reconstruction. The color-coding of probe sets is the
same as the previous track. The remaining annota-
tion tracks and the image were generated the UCSC
Genome Browser (http://genome.ucsc.edu).
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above background in 100% of samples to white
which indicates that the expression was above
background in 0% of RI samples. The bar at
the bottom of the graphic labeled Clusters indi-
cates clusters of probe sets formed when cutting
the dendrogram at a height of 0.6, i.e., corre-
lation coefficient>0.40. Clusters are designated
by color. The same colors are used in the UCSC
genome browser version of the gene to label the
positions of these probe sets.

© Figure 5.2: Correlation Structure - All
S 7] Probe Sets Related To Fblnl. The correla-
tion structure among probe sets used to gen-
© i . erate the gene-level expression estimates was
© [ determined using hierarchical clustering and 1
h 3 8 minus the Pearson correlation coefficient as the
g Sde 5 § distance measure between probe sets and clus-
£ 3 g 3 & ters. The bar underneath the dendrogram la-
§ N 8 § < ~ beled Percent Samples Detected Above Back-
s S 7] 0 § % . © ground indicates using a grey scale the num-
E 2938 3 v 0o X o N ber of individual samples from the HXB/BXH
Tt’ o | 8 S g ,% § E % § § o o § Q RI panel whose expression for that probe set
8 ° o g‘ g' 3 < § § © % 28 2 e~ 3 was detected above background (DABG p-
g §| g g § § 8‘ 3 é § value<0.0001). The scale ranges from solid
€ w g % %’ 8 © black which indicates that the expression was

il 5

[CANC z

o

Percent Samples
Detected Above
Background

Clusters
Fbinl

g - Figure 5.3: Correlation Struc-
ture - Probe Sets for Fblnl
9| Detected Above Background. Using
=} ] the same methods as the previous graphic,
° ONLY probe sets from the previous figure
. 2193 5 that were detected above background on the
5 © S exon array were included in the hierarchical
€ o |8 8 ’ clustering. =~ The bar underneath the den-
g S | 3 35 ’ drogram labeled Percent Samples Detected
s o 8 8 4 § Above Background indicates using a grey scale
g 8 A g &3 o o« E r © the number of individual samples from the
o Q2 2 § § I & HXB/BXH RI panel whose expression for
3 un oo S 8 3 o © g S, that probe set was detected above background
2 s |& & L5 © 8 r (DABG p-value<0.0001). The scale ranges
E © © % § b 4 9 from solid black which indicates that the
- g g % § expression was above background in 100%
© § @ o 8 of samples to white which indicates that the
| 5 B é expression was above background in 0% of RI
=3 samples. The second bar at the bottom of

~ <
~ [}
© n
- o
o <
o ~
© ©

the graphic labeled Clusters indicates what
cluster each probe set belong to in the previous
graphic that including ALL probe sets for the
gene. The same colors are used in the UCSC
genome browser version of the gene to label
the positions of these probe sets.

Percent Samples
Detected Above
Background

Clusters

15



Comments

The majority of probe sets for this gene were highly correlated and were detected above background on the
Affymetrix Exon Array in the RI panel. The two probe sets that were not correlated were not detected
above background and aligned to the 5’ area of the transcript.

5.2 Association with voluntary alcohol consumption

Log2 Expression

Comparison Difference P-value
Selected Lines
HAD1 vs. LAD1 0.09 0.4086
HAD2 vs. LAD2 -0.03 0.7583
P vs. NP 0.22 0.0007
AA vs. ANA -0.19 0.0892
sP vs. sNP 0.05 0.2744
UChB vs. UChA 0.22 <0.0001
meta-analysis - <0.0001
HXB/BXH Panel
Correlation™* -0.28 0.2231

Table 5.1: Association of Expression Levels with Alcohol Consumption - Fblnl (GENE_28831). The differences
reported for the pairs of selected lines in the table are the differences in mean log base 2 transformed expression values between
high and low drinking lines calculated using a mixed linear regression model with a random effect for breeding pair with an
adaptive variance structure. In all cases, differences are calculated by subtracting the mean of the low drinking line from the
high drinking line, i.e. a positive estimate indicates a positive association between RNA expression and drinking. For the
HXB/BXH panel, the correlation coefficient for the panel is reported instead of a difference in expression. P-values were NOT
adjusted for multiple comparisons.

5.3 Quantification of RN A-Seq expression

SHR BN-Lx
GENE_28831 8.75 7.37
GENE_28831.1SO_01 4.91 4.66
GENE_28831.ISO.02 3.84 2.71

Table 5.2: RNA-Seq - Fblnl. Read Fragments Per Kilobase of Transcript Per Million Mapped Reads (FPKM) was reported
for each isoform of the gene expressed in brain and for the gene (sum of expression across all isoforms) using read fragments
generated from the ribosomal RNA-depleted total RNA. When only one isoform was detected, the isoform expression estimate
and the gene expression estimate are equal. FPKM values were calculated using the cuffdiff function in the CuffLinks package.
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6 Fbxo45 (F-box protein 45)

Association With Alcohol Consumption in:

gene-level selected lines meta-analysis; isoform-level selected lines meta-analysis

Gene ID: GENE_05781

6.1 Concordance of Transcript Structure
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Figure 6.1: Reconstructed Transcripts of
Fbxo45. The Illumina PolyA track (green) displays
read coverage when including aligned reads from the
polyA+-selected RNA from all six progenitor (SHR
and BN-Lx) samples. The [llumina Total track (blue)
displays read coverage when including aligned reads
from the ribosomal RNA-depleted total RNA from
all six progenitor (SHR and BN-Lx) samples. The
Exon-Exon Junction - polyA+ RNA track (grey) in-
dicates the regions of the genome that may be spliced
out in the mature mRNA, i.e., exon-exon junction.
The evidence for these splice site are reads in which
a portion of the read aligns to the area upstream of
the junction and another portion of the same read
aligns to the area downstream of the junction. Only
reads that matched perfectly to the region surround-
ing the junction were included in the graphic. The
junctions were labeled by their location and the num-
ber of reads (including all samples) that cover the
junction. The Brain Transcriptome Reconstruction
tracks (purple) display the isoforms identified in the
genome-guided de novo transcriptome reconstruction.
The Brain Transcriptome Reconstruction - polyA+
track (dark purple) only contains isoforms from genes
that were identified in the polyA+ RNA. The Brain
Transcriptome Reconstruction - not in polyA+ RNA
track (light purple) includes isoforms from genes that
were ONLY identified in the ribosomal RNA-depleted
total RNA. The Gene Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of the Affymetrix Exon Array probe sets
that were included in designating gene clusters. The
probe set labels contains the probe set ID used by
Affymetrix followed by the gene identifier generated
during the transcriptome reconstruction. The probe
sets are colored based on their correlation with each
other across the RI as displayed in the following den-
drograms. The Isoform Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of probe sets that were included in defin-
ing isoform clusters. The probe set labels contains
the probe set ID used by Affymetrix followed by the
isoform identifier generated during the transcriptome
reconstruction. The color-coding of probe sets is the
same as the previous track. The remaining annota-
tion tracks and the image were generated the UCSC
Genome Browser (http://genome.ucsc.edu).
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Figure 6.2: Correlation Structure - All
Probe Sets Related To Fbxo45. The corre-
lation structure among probe sets used to gen-
erate the gene-level expression estimates was
determined using hierarchical clustering and 1
minus the Pearson correlation coefficient as the
distance measure between probe sets and clus-
ters. The bar underneath the dendrogram la-
beled Percent Samples Detected Above Back-
ground indicates using a grey scale the num-
ber of individual samples from the HXB/BXH
RI panel whose expression for that probe set
was detected above background (DABG p-
value<0.0001). The scale ranges from solid
black which indicates that the expression was
above background in 100% of samples to white
which indicates that the expression was above
background in 0% of RI samples. The bar at
the bottom of the graphic labeled Clusters indi-
cates clusters of probe sets formed when cutting
the dendrogram at a height of 0.6, i.e., corre-
lation coefficient>0.40. Clusters are designated
by color. The same colors are used in the UCSC
genome browser version of the gene to label the
positions of these probe sets.
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Figure 6.3: Correlation Struc-
ture - Probe Sets for Fbxo45
Detected Above Background. Using
the same methods as the previous graphic,
ONLY probe sets from the previous figure
that were detected above background on the
exon array were included in the hierarchical
clustering. The bar underneath the den-
drogram labeled Percent Samples Detected
Above Background indicates using a grey scale
the number of individual samples from the
HXB/BXH RI panel whose expression for
that probe set was detected above background
(DABG p-value<0.0001). The scale ranges
from solid black which indicates that the
expression was above background in 100%
of samples to white which indicates that the
expression was above background in 0% of RI
samples. The second bar at the bottom of
the graphic labeled Clusters indicates what
cluster each probe set belong to in the previous
graphic that including ALL probe sets for the
gene. The same colors are used in the UCSC
genome browser version of the gene to label
the positions of these probe sets.
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Comments

The three probe sets that aligned to this gene were highly correlated and were detected above background on
the exon array in the RI panel. The three probe sets all aligned to the 3’ area of the gene that was extended
in the transcriptome reconstruction beyond the transcript end denoted in the Ensembl database. Neither of
the other two exons of the gene were probed by the exon array.

6.2 Association with voluntary alcohol consumption

Log2 Expression

Comparison Difference P-value
Selected Lines
HAD1 vs. LAD1 0.13 0.5490
HAD2 vs. LAD2 0.18 0.2621
P vs. NP -0.15 0.2382
AA vs. ANA -0.04 0.6306
sP vs. sNP -0.22 <0.0001
UChB vs. UChA -0.17 0.2274
meta-analysis - <0.0001
HXB/BXH Panel

Correlation™® -0.12 0.6025

Table 6.1: Association of Expression Levels with Alcohol Consumption - Fbxo45 (GENE_05781). The differences
reported for the pairs of selected lines in the table are the differences in mean log base 2 transformed expression values between
high and low drinking lines calculated using a mixed linear regression model with a random effect for breeding pair with an
adaptive variance structure. In all cases, differences are calculated by subtracting the mean of the low drinking line from the
high drinking line, i.e. a positive estimate indicates a positive association between RNA expression and drinking. For the
HXB/BXH panel, the correlation coefficient for the panel is reported instead of a difference in expression. P-values were NOT
adjusted for multiple comparisons.

6.3 Quantification of RN A-Seq expression

SHR BN-Lx
GENE_05781 11.67 16.15
GENE_05781.1SO0.01 11.67 16.15

Table 6.2: RNA-Seq - Fbxo45. Read Fragments Per Kilobase of Transcript Per Million Mapped Reads (FPKM) was
reported for each isoform of the gene expressed in brain and for the gene (sum of expression across all isoforms) using read
fragments generated from the ribosomal RNA-depleted total RNA. When only one isoform was detected, the isoform expression

estimate and the gene expression estimate are equal. FPKM values were calculated using the cuffdiff function in the CuffLinks
package.
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7 GENE_07345 (partial overlap with Orail and mouse A930024E05R k)

Association With Alcohol Consumption in:
gene-level WGCNA

Gene ID: GENE_07345

7.1 Concordance of Transcript Structure
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Figure 7.1: Reconstructed Transcripts of
GENE_07345. The Illumina PolyA track (green)
displays read coverage when including aligned reads
from the polyA+-selected RNA from all six progeni-
tor (SHR and BN-Lx) samples. The Illumina Total
track (blue) displays read coverage when including
aligned reads from the ribosomal RNA-depleted to-
tal RNA from all six progenitor (SHR and BN-Lx)
samples. The Exon-Exon Junction - polyA+ RNA
track (grey) indicates the regions of the genome that
may be spliced out in the mature mRNA, i.e., exon-
exon junction. The evidence for these splice site are
reads in which a portion of the read aligns to the area
upstream of the junction and another portion of the
same read aligns to the area downstream of the junc-
tion. Only reads that matched perfectly to the region
surrounding the junction were included in the graphic.
The junctions were labeled by their location and the
number of reads (including all samples) that cover the
junction. The Brain Transcriptome Reconstruction
tracks (purple) display the isoforms identified in the
genome-guided de novo transcriptome reconstruction.
The Brain Transcriptome Reconstruction - polyA+
track (dark purple) only contains isoforms from genes
that were identified in the polyA+ RNA. The Brain
Transcriptome Reconstruction - not in polyA+ RNA
track (light purple) includes isoforms from genes that
were ONLY identified in the ribosomal RNA-depleted
total RNA. The Gene Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of the Affymetrix Exon Array probe sets
that were included in designating gene clusters. The
probe set labels contains the probe set ID used by
Affymetrix followed by the gene identifier generated
during the transcriptome reconstruction. The probe
sets are colored based on their correlation with each
other across the RI as displayed in the following den-
drograms. The Isoform Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of probe sets that were included in defin-
ing isoform clusters. The probe set labels contains
the probe set ID used by Affymetrix followed by the
isoform identifier generated during the transcriptome
reconstruction. The color-coding of probe sets is the
same as the previous track. The remaining annota-
tion tracks and the image were generated the UCSC
Genome Browser (http://genome.ucsc.edu).

This gene cluster consisted of only one probe set. That probe set, GENE_07345.1SO_01.5902493, was above

detection limits in 44% percent of the samples.
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Because this gene cluster only contained a single probe set, the correlation structure was not evaluated.
See additional supplemental information for full interrogation of this gene cluster and the adjacent gene
cluster, GENE_07346, for their relationship with each other and with A930024FE05Rik.

7.2 Association with voluntary alcohol consumption

Log2 Expression

Comparison Difference P-value
Selected Lines
HAD1 vs. LAD1 0.10 0.5964
HAD?2 vs. LAD2 0.01 0.9406
P vs. NP -0.32 0.0488
AA vs. ANA 0.98 <0.0001
sP vs. sNP -0.19 0.5966
UChB vs. UChA -1.12 <0.0001
meta-analysis - 0.1829
HXB/BXH Panel

Correlation* -0.63 0.0023

Table 7.1: Association of Expression Levels with Alcohol Consumption - GENE_07345 (GENE_07345). The
differences reported for the pairs of selected lines in the table are the differences in mean log base 2 transformed expression
values between high and low drinking lines calculated using a mixed linear regression model with a random effect for breeding
pair with an adaptive variance structure. In all cases, differences are calculated by subtracting the mean of the low drinking
line from the high drinking line, i.e. a positive estimate indicates a positive association between RNA expression and drinking.
For the HXB/BXH panel, the correlation coefficient for the panel is reported instead of a difference in expression. P-values
were NOT adjusted for multiple comparisons.

7.3 Quantification of RNA-Seq expression

SHR BN-Lx
GENE_07345 4.23 4.12
GENE_07345.1SO_01  3.80 2.70
GENE_07345.1SO0_02 0.43 1.41

Table 7.2: RNA-Seq - GENE_07345. Read Fragments Per Kilobase of Transcript Per Million Mapped Reads (FPKM)
was reported for each isoform of the gene expressed in brain and for the gene (sum of expression across all isoforms) using read
fragments generated from the ribosomal RNA-depleted total RNA. When only one isoform was detected, the isoform expression
estimate and the gene expression estimate are equal. FPKM values were calculated using the cuffdiff function in the CuffLinks
package.
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8 GENE_07346 (homologous with mouse A930024E05R k)

Association With Alcohol Consumption in:
gene-level WGCNA

Gene ID: GENE_07346

8.1 Concordance of Transcript Structure
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Figure 8.1: Reconstructed Transcripts of
GENE_07346. The Illumina PolyA track (green)
displays read coverage when including aligned reads
from the polyA+-selected RNA from all six progeni-
tor (SHR and BN-Lx) samples. The Illumina Total
track (blue) displays read coverage when including
aligned reads from the ribosomal RNA-depleted to-
tal RNA from all six progenitor (SHR and BN-Lx)
samples. The Exon-Exon Junction - polyA+ RNA
track (grey) indicates the regions of the genome that
may be spliced out in the mature mRNA, i.e., exon-
exon junction. The evidence for these splice site are
reads in which a portion of the read aligns to the area
upstream of the junction and another portion of the
same read aligns to the area downstream of the junc-
tion. Only reads that matched perfectly to the region
surrounding the junction were included in the graphic.
The junctions were labeled by their location and the
number of reads (including all samples) that cover the
junction. The Brain Transcriptome Reconstruction
tracks (purple) display the isoforms identified in the
genome-guided de novo transcriptome reconstruction.
The Brain Transcriptome Reconstruction - polyA+
track (dark purple) only contains isoforms from genes
that were identified in the polyA+ RNA. The Brain
Transcriptome Reconstruction - not in polyA+ RNA
track (light purple) includes isoforms from genes that
were ONLY identified in the ribosomal RNA-depleted
total RNA. The Gene Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of the Affymetrix Exon Array probe sets
that were included in designating gene clusters. The
probe set labels contains the probe set ID used by
Affymetrix followed by the gene identifier generated
during the transcriptome reconstruction. The probe
sets are colored based on their correlation with each
other across the RI as displayed in the following den-
drograms. The Isoform Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of probe sets that were included in defin-
ing isoform clusters. The probe set labels contains
the probe set ID used by Affymetrix followed by the
isoform identifier generated during the transcriptome
reconstruction. The color-coding of probe sets is the
same as the previous track. The remaining annota-
tion tracks and the image were generated the UCSC
Genome Browser (http://genome.ucsc.edu).
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Figure 8.2: Correlation Structure - All
Probe Sets Related To GENE_07346. The
correlation structure among probe sets used
to generate the gene-level expression estimates
was determined using hierarchical clustering
and 1 minus the Pearson correlation coefficient
as the distance measure between probe sets and
clusters. The bar underneath the dendrogram
labeled Percent Samples Detected Above Back-
ground indicates using a grey scale the num-
ber of individual samples from the HXB/BXH
RI panel whose expression for that probe set
was detected above background (DABG p-
value<0.0001). The scale ranges from solid
black which indicates that the expression was
above background in 100% of samples to white
which indicates that the expression was above
background in 0% of RI samples. The bar at
the bottom of the graphic labeled Clusters indi-
cates clusters of probe sets formed when cutting
the dendrogram at a height of 0.6, i.e., corre-
lation coefficient>0.40. Clusters are designated
by color. The same colors are used in the UCSC
genome browser version of the gene to label the
positions of these probe sets.
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Figure 8.3: Correlation Structure
- Probe Sets for GENE_07346
Detected Above Background. Using
the same methods as the previous graphic,
ONLY probe sets from the previous figure
that were detected above background on the
exon array were included in the hierarchical
clustering. The bar underneath the den-
drogram labeled Percent Samples Detected
Above Background indicates using a grey scale
the number of individual samples from the
HXB/BXH RI panel whose expression for
that probe set was detected above background
(DABG p-value<0.0001). The scale ranges
from solid black which indicates that the
expression was above background in 100%
of samples to white which indicates that the
expression was above background in 0% of RI
samples. The second bar at the bottom of
the graphic labeled Clusters indicates what
cluster each probe set belong to in the previous
graphic that including ALL probe sets for the
gene. The same colors are used in the UCSC
genome browser version of the gene to label
the positions of these probe sets.
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Comments

All probe sets from this gene cluster were highly correlated, but only 3 of the 6 were detected above back-
ground in the RI panel. See additional supplemental information for full interrogation of this gene cluster
and the adjacent gene cluster, GENE_07345, for their relationship with each other and with A930024E05R k.

8.2 Association with voluntary alcohol consumption

Log2 Expression

Comparison Difference P-value
Selected Lines
HAD1 vs. LAD1 0.08 0.3042
HAD2 vs. LAD2 0.38 0.0838
P vs. NP -0.15 0.1838
AA vs. ANA 0.43 0.0298
sP vs. sNP -0.05 0.7139
UChB vs. UChA -0.42 <0.0001
meta-analysis - 0.6752
HXB/BXH Panel

Correlation™* -0.55 0.0106

Table 8.1: Association of Expression Levels with Alcohol Consumption - GENE_07346 (GENE_07346). The
differences reported for the pairs of selected lines in the table are the differences in mean log base 2 transformed expression
values between high and low drinking lines calculated using a mixed linear regression model with a random effect for breeding
pair with an adaptive variance structure. In all cases, differences are calculated by subtracting the mean of the low drinking
line from the high drinking line, i.e. a positive estimate indicates a positive association between RNA expression and drinking.
For the HXB/BXH panel, the correlation coefficient for the panel is reported instead of a difference in expression. P-values
were NOT adjusted for multiple comparisons.

8.3 Quantification of RN A-Seq expression

SHR BN-Lx
GENE_07346 2.66 1.83
GENE_07346.ISO_01  2.66 1.83

Table 8.2: RNA-Seq - GENE_07346. Read Fragments Per Kilobase of Transcript Per Million Mapped Reads (FPKM)
was reported for each isoform of the gene expressed in brain and for the gene (sum of expression across all isoforms) using read
fragments generated from the ribosomal RNA-depleted total RNA. When only one isoform was detected, the isoform expression
estimate and the gene expression estimate are equal. FPKM values were calculated using the cuffdiff function in the CuffLinks
package.
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9 GENE_09839 and GENE_09839.ISO_01 (no annotation)

Association With Alcohol Consumption in:

gene-level selected lines meta-analysis; isoform-level selected lines meta-analysis

Gene ID: GENE_09839

9.1 Concordance of Transcript Structure
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Figure 9.1: Reconstructed Transcripts of
GENE_09839 and GENE_09839.ISO_01. The
Illumina PolyA track (green) displays read cover-
age when including aligned reads from the polyA+-
selected RNA from all six progenitor (SHR and BN-
Lx) samples. The Illumina Total track (blue) displays
read coverage when including aligned reads from the
ribosomal RNA-depleted total RNA from all six pro-
genitor (SHR and BN-Lx) samples. The Exon-Exon
Junction - polyA+ RNA track (grey) indicates the re-
gions of the genome that may be spliced out in the ma-
ture mRNA, i.e., exon-exon junction. The evidence
for these splice site are reads in which a portion of the
read aligns to the area upstream of the junction and
another portion of the same read aligns to the area
downstream of the junction. Only reads that matched
perfectly to the region surrounding the junction were
included in the graphic. The junctions were labeled
by their location and the number of reads (includ-
ing all samples) that cover the junction. The Brain
Transcriptome Reconstruction tracks (purple) display
the isoforms identified in the genome-guided de novo
transcriptome reconstruction. The Brain Transcrip-
tome Reconstruction - polyA+ track (dark purple)
only contains isoforms from genes that were identified
in the polyA+ RNA. The Brain Transcriptome Re-
construction - not in polyA+ RNA track (light pur-
ple) includes isoforms from genes that were ONLY
identified in the ribosomal RNA-depleted total RNA.
The Gene Clusters Identified From Rat Brain Tran-
scriptome Reconstruction track displays the location
of the Affymetrix Exon Array probe sets that were
included in designating gene clusters. The probe set
labels contains the probe set ID used by Affymetrix
followed by the gene identifier generated during the
transcriptome reconstruction. The probe sets are col-
ored based on their correlation with each other across
the RI as displayed in the following dendrograms.
The Isoform Clusters Identified From Rat Brain Tran-
scriptome Reconstruction track displays the location
of probe sets that were included in defining isoform
clusters. The probe set labels contains the probe set
ID used by Affymetrix followed by the isoform iden-
tifier generated during the transcriptome reconstruc-
tion. The color-coding of probe sets is the same as the
previous track. The remaining annotation tracks and
the image were generated the UCSC Genome Browser
(http://genome.ucsc.edu).



GENE_09839/GENE_09839.1SO_01

Figure 9.2: Correlation Structure - All
m Probe Sets Related To GENE_09839
and GENE_09839.ISO_01. The correlation
structure among probe sets used to generate
the gene-level expression estimates was deter-
mined using hierarchical clustering and 1 mi-
nus the Pearson correlation coefficient as the
distance measure between probe sets and clus-
ters. The bar underneath the dendrogram la-
beled Percent Samples Detected Above Back-
ground indicates using a grey scale the num-
ber of individual samples from the HXB/BXH
RI panel whose expression for that probe set
was detected above background (DABG p-
value<0.0001). The scale ranges from solid
black which indicates that the expression was
above background in 100% of samples to white
which indicates that the expression was above
background in 0% of RI samples. The bar at
the bottom of the graphic labeled Clusters indi-
cates clusters of probe sets formed when cutting
the dendrogram at a height of 0.6, i.e., corre-
lation coefficient>0.40. Clusters are designated
by color. The same colors are used in the UCSC
genome browser version of the gene to label the
positions of these probe sets.
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GENE_09839.1SO_|01.5791655

1 minus Correlation Coefficient

GENE_09839.1SO_01.5869612

GENE_09839.1SO_01.6491341

Percent Samples
Detected Above
Background

Clusters

Comments

Only 2 of the 3 probe sets for this gene cluster were expressed above background on the Affymetrix Exon
Array in more than 5% of RI samples, GENE_09839.ISO_01.5791655 and GENE_09839.1SO_01.5869612. The
probe sets detected above background were not correlated (correlation coefficient=0.17).

For this one-exon transcript detected only in the total RNA data, the correlation structure among the
probe sets of the cluster did not match the transcriptome reconstruction. Two of the probe sets were corre-
lated, but one of the pair is not detected above background. The probe set that did not correlate with the
other two probe sets was located in a ’valley’ as compared to the two correlated probe sets when examining
the profile of RNA-Seq reads from the total RNA samples.
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9.2 Association with voluntary alcohol consumption

Log2 Expression

P-value

Comparison Difference
Selected Lines

HADI1 vs. LAD1 -0.21
HAD2 vs. LAD2 -0.00
P vs. NP -0.46
AA vs. ANA 0.20
sP vs. sNP -0.29
UChB vs. UChA -0.06

meta-analysis -

0.0830
0.9975
0.0110
0.3837
<0.0001
0.4837
<0.0001

HXB/BXH Panel

Correlation® -0.12

0.6175

Table 9.1: Association of Expression Levels with Alcohol Consumption - GENE_09839 and GENE_09839.I1SO_01
(GENE_09839). The differences reported for the pairs of selected lines in the table are the differences in mean log base 2
transformed expression values between high and low drinking lines calculated using a mixed linear regression model with a
random effect for breeding pair with an adaptive variance structure. In all cases, differences are calculated by subtracting the
mean of the low drinking line from the high drinking line, i.e. a positive estimate indicates a positive association between RNA
expression and drinking. For the HXB/BXH panel, the correlation coefficient for the panel is reported instead of a difference

in expression. P-values were NOT adjusted for multiple comparisons.

9.3 Quantification of RN A-Seq expression

SHR BN-Lx

GENE_09839 2.18
GENE_09839.ISO_01  2.18

Table 9.2: RNA-Seq - GENE_09839 and GENE_09839.ISO_01. Read Fragments Per Kilobase of Transcript Per Million
Mapped Reads (FPKM) was reported for each isoform of the gene expressed in brain and for the gene (sum of expression across
all isoforms) using read fragments generated from the ribosomal RNA-depleted total RNA. When only one isoform was detected,
the isoform expression estimate and the gene expression estimate are equal. FPKM values were calculated using the cuffdiff

function in the CuffLinks package.
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10 GENE_18351.ISO_01 (no annotation)

Association With Alcohol Consumption in:
isoform-level selected lines meta-analysis

Associated Isoform ID: GENE_18351.ISO_01
Gene ID: GENE_18351

10.1 Concordance of Transcript Structure
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Figure 10.1: Reconstructed Transcripts of
GENE_18351.ISO_01. The Illumina PolyA track
(green) displays read coverage when including aligned
reads from the poly A+-selected RNA from all six pro-
genitor (SHR and BN-Lx) samples. The Illumina To-
tal track (blue) displays read coverage when includ-
ing aligned reads from the ribosomal RNA-depleted
total RNA from all six progenitor (SHR and BN-Lx)
samples. The Exon-Exon Junction - polyA+ RNA
track (grey) indicates the regions of the genome that
may be spliced out in the mature mRNA, i.e., exon-
exon junction. The evidence for these splice site are
reads in which a portion of the read aligns to the area
upstream of the junction and another portion of the
same read aligns to the area downstream of the junc-
tion. Only reads that matched perfectly to the region
surrounding the junction were included in the graphic.

he junctions were labeled by their location and the
number of reads (including all samples) that cover the
junction. The Brain Transcriptome Reconstruction
tracks (purple) display the isoforms identified in the
genome-guided de novo transcriptome reconstruction.
The Brain Transcriptome Reconstruction - polyA+
track (dark purple) only contains isoforms from genes
that were identified in the polyA+ RNA. The Brain
Transcriptome Reconstruction - not in polyA+ RNA
track (light purple) includes isoforms from genes that
were ONLY identified in the ribosomal RNA-depleted
total RNA. The Gene Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of the Affymetrix Exon Array probe sets
that were included in designating gene clusters. The
probe set labels contains the probe set ID used by
Affymetrix followed by the gene identifier generated
during the transcriptome reconstruction. The probe
sets are colored based on their correlation with each
other across the RI as displayed in the following den-
drograms. The Isoform Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of probe sets that were included in defin-
ing isoform clusters. The probe set labels contains
the probe set ID used by Affymetrix followed by the
isoform identifier generated during the transcriptome
reconstruction. The color-coding of probe sets is the
same as the previous track. The remaining annota-
tion tracks and the image were generated the UCSC
Genome Browser (http://genome.ucsc.edu).



GENE_18351.1SO_01

Figure 10.2: Correlation  Struc-
ture - All Probe Sets Related To
n GENE_18351.ISO_01. The correlation
structure among probe sets used to generate
the gene-level expression estimates was de-
termined using hierarchical clustering and 1
minus the Pearson correlation coefficient as
the distance measure between probe sets and
clusters. The bar underneath the dendrogram
labeled Percent Samples Detected Above Back-
ground indicates using a grey scale the number
of individual samples from the HXB/BXH
RI panel whose expression for that probe
set was detected above background (DABG
p-value<0.0001). The scale ranges from solid
black which indicates that the expression was
above background in 100% of samples to white
which indicates that the expression was above
background in 0% of RI samples. The bar at
the bottom of the graphic labeled Clusters
indicates clusters of probe sets formed when
cutting the dendrogram at a height of 0.6,
i.e., correlation coefficient>0.40. Clusters are
designated by color. The same colors are used
in the UCSC genome browser version of the
gene to label the positions of these probe sets.

1.2

0.8

0.4

GENE_18351.1SQ_01.6650397

1 minus Correlation Coefficient
0.0

GENE_18351.1SO_01.6601518

GENE_18351.1SO_01.6708577

Percent Samples
Detected Above
Background

Clusters

Comments

Only one of the three probesets for this isoform cluster was detected above background on the exon array in
more than 5% of the RI samples, GENE_18351.ISO_01.6708577.

In this isoform cluster, 2 of the 3 probe sets are correlated although one of those was not detected above
background in the RI panel, however this isoform cluster was associated in the selected lines not the RI
panel. The third probe set that does not correlate with the other two is from the 5’ region of the gene.
This region has a much lower read count according to the read count profiles on the browser image than the
regions interrogated by the other two probe sets.
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10.2 Association with voluntary alcohol consumption

Log2 Expression

Comparison Difference P-value
Selected Lines
HAD1 vs. LAD1 0.51 <0.0001
HAD2 vs. LAD2 0.24 0.1347
P vs. NP 0.12 0.0847
AA vs. ANA 0.42 0.0017
sP vs. sNP -0.29 0.0599
UChB vs. UChA 0.32 0.0005
meta-analysis - <0.0001
HXB/BXH Panel

Correlation™® -0.18 0.4221

Table 10.1: Association of Expression Levels with Alcohol Consumption - GENE_18351.ISO_01
(GENE_18351.ISO_01). The differences reported for the pairs of selected lines in the table are the differences in mean
log base 2 transformed expression values between high and low drinking lines calculated using a mixed linear regression model
with a random effect for breeding pair with an adaptive variance structure. In all cases, differences are calculated by subtracting
the mean of the low drinking line from the high drinking line, i.e. a positive estimate indicates a positive association between
RNA expression and drinking. For the HXB/BXH panel, the correlation coefficient for the panel is reported instead of a
difference in expression. P-values were NOT adjusted for multiple comparisons.

10.3 Quantification of RN A-Seq expression

SHR BN-Lx
GENE_18351 0.31 1.53
GENE_18351.1SO0.01  0.31 1.53

Table 10.2: RNA-Seq - GENE_18351.ISO_01. Read Fragments Per Kilobase of Transcript Per Million Mapped Reads
(FPKM) was reported for each isoform of the gene expressed in brain and for the gene (sum of expression across all isoforms)
using read fragments generated from the ribosomal RNA-depleted total RNA. When only one isoform was detected, the isoform
expression estimate and the gene expression estimate are equal. FPKM values were calculated using the cuffdiff function in the
CuffLinks package.
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11 GENE_27603 (no annotation)

Association With Alcohol Consumption in:
gene-level WGCNA

Gene ID: GENE_27603

11.1 Concordance of Transcript Structure
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Comments

For this gene, only 2 probe sets were included in the gene cluster.

Figure 11.1: Reconstructed Transcripts of
GENE_27603. The Illumina PolyA track (green)
displays read coverage when including aligned reads
from the polyA+-selected RNA from all six progeni-
tor (SHR and BN-Lx) samples. The Illumina Total
track (blue) displays read coverage when including
aligned reads from the ribosomal RNA-depleted to-
tal RNA from all six progenitor (SHR and BN-Lx)
samples. The Exon-Exon Junction - polyA+ RNA
track (grey) indicates the regions of the genome that
may be spliced out in the mature mRNA, i.e., exon-
exon junction. The evidence for these splice site are
reads in which a portion of the read aligns to the area
upstream of the junction and another portion of the
same read aligns to the area downstream of the junc-
tion. Only reads that matched perfectly to the region
surrounding the junction were included in the graphic.
The junctions were labeled by their location and the
number of reads (including all samples) that cover the
junction. The Brain Transcriptome Reconstruction
tracks (purple) display the isoforms identified in the
genome-guided de novo transcriptome reconstruction.
The Brain Transcriptome Reconstruction - polyA+
track (dark purple) only contains isoforms from genes
that were identified in the polyA+ RNA. The Brain
Transcriptome Reconstruction - not in polyA+ RNA
track (light purple) includes isoforms from genes that
were ONLY identified in the ribosomal RNA-depleted
total RNA. The Gene Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of the Affymetrix Exon Array probe sets
that were included in designating gene clusters. The
probe set labels contains the probe set ID used by
Affymetrix followed by the gene identifier generated
during the transcriptome reconstruction. The probe
sets are colored based on their correlation with each
other across the RI as displayed in the following den-
drograms. The Isoform Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of probe sets that were included in defin-
ing isoform clusters. The probe set labels contains
the probe set ID used by Affymetrix followed by the
isoform identifier generated during the transcriptome
reconstruction. The color-coding of probe sets is the
same as the previous track. The remaining annota-
tion tracks and the image were generated the UCSC
Genome Browser (http://genome.ucsc.edu).

GENE_27603.IS0O_01.5743422 and

GENE_27603.1S0.01.6405756 had a relatively small negative correlation (correlation coefficient=-0.31).
GENE_27603.1SO_01.5743422 was expressed above detection limits on the exon array in 100% of the RI
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samples and GENE_27603.1SO_01.6405756 was expressed above detection limits on the exon array in 0% of
the RI samples.

The probe set that was not expressed above background is located in a ’valley’ in the RNA-Seq read count
profiles.

11.2 Association with voluntary alcohol consumption

Log2 Expression

Comparison Difference P-value
Selected Lines
HAD1 vs. LAD1 -0.02 0.9000
HAD2 vs. LAD2 -0.24 0.1029
P vs. NP 0.05 0.7181
AA vs. ANA 0.12 0.4185
sP vs. sNP 0.11 0.4288
UChB vs. UChA -0.38 0.0082
meta-analysis - 0.3247
HXB/BXH Panel

Correlation™® -0.50 0.0208

Table 11.1: Association of Expression Levels with Alcohol Consumption - GENE_27603 (GENE_27603). The
differences reported for the pairs of selected lines in the table are the differences in mean log base 2 transformed expression
values between high and low drinking lines calculated using a mixed linear regression model with a random effect for breeding
pair with an adaptive variance structure. In all cases, differences are calculated by subtracting the mean of the low drinking
line from the high drinking line, i.e. a positive estimate indicates a positive association between RNA expression and drinking.
For the HXB/BXH panel, the correlation coefficient for the panel is reported instead of a difference in expression. P-values
were NOT adjusted for multiple comparisons.

11.3 Quantification of RNA-Seq expression

SHR BN-Lx
GENE_27603 0.27 0.27
GENE_27603.1SO_01  0.27 0.27

Table 11.2: RNA-Seq - GENE_27603. Read Fragments Per Kilobase of Transcript Per Million Mapped Reads (FPKM)
was reported for each isoform of the gene expressed in brain and for the gene (sum of expression across all isoforms) using read
fragments generated from the ribosomal RNA-depleted total RNA. When only one isoform was detected, the isoform expression
estimate and the gene expression estimate are equal. FPKM values were calculated using the cuffdiff function in the CuffLinks
package.
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12 Ift81 (intraflagellar transport 81 homolog)

Association With Alcohol Consumption in:
gene-level WGCNA

Gene ID: GENE_07113

12.1 Concordance of Transcript Structure

Scale
chri2:
583 _
lllumina PolyA
1003
lllumina Total

20 kb| ms

o]
41,320,000 41,330,000 41,340,000 41,350,004 41,360,000 41,370,000 41,380,000 41,390,000

2:41307928-41310849.46reads [l
12:41307928-41310905.1reads [l
2:41308160-41310849.26reads [l

41311070-41312044.227reads|
12:41311070-41312048.2reads
41312148-41313271.159reads
41313452-41315523.229reads
41315613-41319104.230reads
41319170-41319476.127reads|
41319587-41321340.258reads
41321425-41326596.103reads
41326760-41327975.211reads
41328071-41330135.344reads|
12:41330282-41335228 5reads
12:41330282-41336986.4reads
41330282-41348601.282reads
12:41330286-41336990.4reads

chr12:41348751-41352280.499reads

llumina PolyA+

lllumina TotalRNA

Exon-Exon Junction - p NA

chr12:41352115-41352280.2read
chr12:41352409-41353941. 236reads.
chrl2:41354031-41375750.391reads

ALt

wmut“m N

383329-41387456.212reads [l

chr12:41387600-41387949.1reads

chr12:41387600-41396029.2reads

chr12:41354031-41387456.2reads [ R

chr12:41355432-41375750.1reads

chr12:41375837-41376830. 168readsl
chr12:41376902-41377933.207read:
chr12:41376902-41383283.2rea

chr12:41376902-41387456.1reads [ NN

chr12:41378019-41383283.145reads [

1 chr12:41378684-41378924.6reads |
| | chr12:41378780-41378924.6reads |
chr12:41378804-41378924.6reads

Brain Transcriptome Reconstruction - polyA+ RNA

chr12:41387600-41398841. 7reads [

GENE_07113.1SO_0:

GENE_07113.1SO_01 F
GENE_07113.1SO_03

GENE_07665.1SO_01

6213242:GENE_07113 |
5679167:GENE_07113 ‘
6077965:GENE_07113
5969044:GENE_07113
5982275:GENE_07113
5976943:GENE_07113
5646086:GENE_07113
6228523:GENE_07113

5640637:GENE_07113|

Brain Transcriptome Reconstruction - not in polyA+ RNA

Gene Clusters Defined By Rat Brain Transcriptome Reconstruction

6016494 GENE707113‘
5909125 GENE707113|
5936134 GENE707113‘

6604707:GENE_07113 |
6582843:GENE_07113|
6404869:GENE_07113|

6062928:GENE_07113 ‘

5739810:GENE_07113|

5213242:GENE_07113.1S0_02 |
3679167:GENE_07113.1SO_01 ‘

6636532:GENE_07113|
6731734:GENE_07113|
6156720:GENE_07113|
6241183:GENE_07113|
6133702:GENE_07113|
6407022:GENE_07113|

Isoform Clusters Defined By Rat Brain Transcriptome Reconstruction

RefSeq Genes
Nl

NN

1ft81

ENSRNOT00000066952

Ensembl Gene Predictions - Ensembl 74

-

P

Homo IFT81 k===

Tt LN

Non-Rat RefSeq Genes

!
T
ENSRNOT00000026411 §

NI [N
(]

Homo IFT81

Homo IFT81 |-

Mus Ift81 -

Pongo IFT81
Bos IFT81
Gallus IFT81
Danio ift81,

33

Figure 12.1: Reconstructed Transcripts of
Ift81. The Illumina PolyA track (green) displays
read coverage when including aligned reads from the
polyA+-selected RNA from all six progenitor (SHR
and BN-Lx) samples. The [llumina Total track (blue)
displays read coverage when including aligned reads
from the ribosomal RNA-depleted total RNA from
all six progenitor (SHR and BN-Lx) samples. The
Exon-Exon Junction - polyA+ RNA track (grey) in-
dicates the regions of the genome that may be spliced
out in the mature mRNA, i.e., exon-exon junction.
The evidence for these splice site are reads in which
a portion of the read aligns to the area upstream of
the junction and another portion of the same read
aligns to the area downstream of the junction. Only
reads that matched perfectly to the region surround-
ing the junction were included in the graphic. The
junctions were labeled by their location and the num-
ber of reads (including all samples) that cover the
junction. The Brain Transcriptome Reconstruction
tracks (purple) display the isoforms identified in the
genome-guided de novo transcriptome reconstruction.
The Brain Transcriptome Reconstruction - polyA+
track (dark purple) only contains isoforms from genes
that were identified in the polyA+ RNA. The Brain
Transcriptome Reconstruction - not in polyA+ RNA
track (light purple) includes isoforms from genes that
were ONLY identified in the ribosomal RNA-depleted
total RNA. The Gene Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of the Affymetrix Exon Array probe sets
that were included in designating gene clusters. The
probe set labels contains the probe set ID used by
Affymetrix followed by the gene identifier generated
during the transcriptome reconstruction. The probe
sets are colored based on their correlation with each
other across the RI as displayed in the following den-
drograms. The Isoform Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of probe sets that were included in defin-
ing isoform clusters. The probe set labels contains
the probe set ID used by Affymetrix followed by the
isoform identifier generated during the transcriptome
reconstruction. The color-coding of probe sets is the
same as the previous track. The remaining annota-
tion tracks and the image were generated the UCSC
Genome Browser (http://genome.ucsc.edu).
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Figure 12.2: Correlation Structure - All
Probe Sets Related To Ift81. The correla-
tion structure among probe sets used to gen-
erate the gene-level expression estimates was
determined using hierarchical clustering and 1
minus the Pearson correlation coefficient as the
distance measure between probe sets and clus-
ters. The bar underneath the dendrogram la-
beled Percent Samples Detected Above Back-
ground indicates using a grey scale the num-
ber of individual samples from the HXB/BXH
RI panel whose expression for that probe set
was detected above background (DABG p-
value<0.0001). The scale ranges from solid
black which indicates that the expression was
above background in 100% of samples to white
which indicates that the expression was above
background in 0% of RI samples. The bar at
the bottom of the graphic labeled Clusters indi-
cates clusters of probe sets formed when cutting
the dendrogram at a height of 0.6, i.e., corre-
lation coefficient>0.40. Clusters are designated
by color. The same colors are used in the UCSC
genome browser version of the gene to label the
positions of these probe sets.

Figure 12.3: Correlation  Struc-
ture - Probe Sets for Ift81
Detected Above Background. Using

the same methods as the previous graphic,
ONLY probe sets from the previous figure
that were detected above background on the
exon array were included in the hierarchical
clustering. The bar underneath the den-
drogram labeled Percent Samples Detected
Above Background indicates using a grey scale
the number of individual samples from the
HXB/BXH RI panel whose expression for
that probe set was detected above background
(DABG p-value<0.0001). The scale ranges
from solid black which indicates that the
expression was above background in 100%
of samples to white which indicates that the
expression was above background in 0% of RI
samples. The second bar at the bottom of
the graphic labeled Clusters indicates what
cluster each probe set belong to in the previous
graphic that including ALL probe sets for the
gene. The same colors are used in the UCSC
genome browser version of the gene to label
the positions of these probe sets.



Comments

Among the probe sets for this gene cluster that were expressed above background, only one was not correlated
at the chosen threshold of 0.6 with the other probe sets. However, it barely missed this threshold.

12.2 Association with voluntary alcohol consumption

Log2 Expression

Comparison Difference P-value
Selected Lines
HAD1 vs. LAD1 0.17 0.0677
HAD2 vs. LAD2 0.10 0.3298
P vs. NP -0.18 0.0542
AA vs. ANA 0.10 0.2958
sP vs. sNP 0.03 0.7884
UChB vs. UChA -0.33 0.0010
meta-analysis - 0.6024
HXB/BXH Panel

Correlation* -0.43 0.0507

Table 12.1: Association of Expression Levels with Alcohol Consumption - Ift81 (GENE_07113). The differences
reported for the pairs of selected lines in the table are the differences in mean log base 2 transformed expression values between
high and low drinking lines calculated using a mixed linear regression model with a random effect for breeding pair with an
adaptive variance structure. In all cases, differences are calculated by subtracting the mean of the low drinking line from the
high drinking line, i.e. a positive estimate indicates a positive association between RNA expression and drinking. For the
HXB/BXH panel, the correlation coefficient for the panel is reported instead of a difference in expression. P-values were NOT
adjusted for multiple comparisons.

12.3 Quantification of RNA-Seq expression

SHR BN-Lx
GENE_07113 4.22 3.67
GENE_07113.1SO_01  3.25 2.42
GENE_07113.ISO.02 0.84 1.14
GENE_07113.ISO.03 0.13 0.12

Table 12.2: RNA-Seq - Ift81. Read Fragments Per Kilobase of Transcript Per Million Mapped Reads (FPKM) was reported
for each isoform of the gene expressed in brain and for the gene (sum of expression across all isoforms) using read fragments
generated from the ribosomal RNA-depleted total RNA. When only one isoform was detected, the isoform expression estimate
and the gene expression estimate are equal. FPKM values were calculated using the cuffdiff function in the CuffLinks package.
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13 Maatsl (MYCBP-associated, testis expressed 1)

Association With Alcohol Consumption in:
gene-level WGCNA

Gene ID: GENE_05917

13.1 Concordance of Transcript Structure

Scale 10 kbp———————| M5
chri1: 67,070,000 67,075,004 67,080,004 67,085,000 67,090,000 67,095,000 67,100,000 67,105,000
140 _ lllumina PolyA+
llumina PolyA k
1 ML ..,“_l l ['ILM Alm.. A.J | ‘ \. l-j l
155 _ lllumina TotalRNA
llumina Total

L.LM-A AJ L ,J,,_J‘l

da

Exon-Exon Junction - polyA RNA
chr11:67 67086605.65reads
chr11:67086696-67089040.3reads [l
chr11:67089198-67093411.56reads
hr11:67089487-67093411.2rea
chr11:67091976-67
I ch11:67093589-67097565.67reads [N
Chr11:67097747-67098161.45read:
chr11:67077530-67085610.20re: chr11:67101896-67106489.69reads [ N
chr11:67086788-67089040.52reads [l
chr11:67098218-67099395.47reads [li]
chr11:67099479-67100647.22reads
chr11:67099479-67101819.13reads
chr11:67100805-67101819.33reads [l
Brain Transcriptome Reconstruction - polyA+ RNA

1:67064752-67068432.77reads
1:67068524-67069168.48reads
1:67069317-67071429.44reads
1:67071651-67073598.47reads
1:67073745-67074883.18reads
11:67073745-67077413.2reads
L:67074955-67077413.33reads

GENE_05917.1SO_02 K gt
GENE_05917.1SO_01 WA~k e dbhip it 44
Brain Transcriptome Reconstruction - not in polyA+ RNA
Gene Clusters Defined By Rat Brain Transcriptome Reconstruction
385:GENE_05917 |  6277420:GENE_05917| 6070262:GENE_05917|  5927863:GENE_05917|
6151 NE_05917 6157189:GENE_05917|  6722346:GENE_05917|  6465779:GENE_05917 |
5922822:GENE_05917 5867386 GENE705917‘ 6641291:GENE_05917
5899458:GENE_05917 6549886:GENE_05917 6534240:GENE_05917
5819432:GENE_05917 6328525:GENE_05917 |
6313202:GENE_05917 | 6190641:GENE_05917 |
6342474.GENE_05917
5684410: GENE705917‘
Isoform Clusters Defined By Rat Brain Transcriptome Reconstruction
6722346:GENE_05917.1S0_01
6190641:GENE_05917. ISOiUl‘
5927863:GENE_05917.1SO, Oll
6641291:GENE_05917.1S0_01
6465779:GENE_05917.1SO_01|
6534240:GENE_05917.1ISO_01
RefSeq Genes
Ensemb\ Gene Predictions - Ensembl 74

ENSRNOT00000040773  f<f Hebtt T j ket |
Non-Rat RefSeq Genes
Mus Maats1 & s Fepe<k feseeeddededet !
Homo MAATS1 i i
Macaca MAATS1 D N B

Xenopus maats1 SN e AR S S S O R (AR RS SRS SO SRR

36

L

Figure 13.1: Reconstructed Transcripts of
Maatsl. The Illumina PolyA track (green) displays
read coverage when including aligned reads from the
polyA+-selected RNA from all six progenitor (SHR
and BN-Lx) samples. The [llumina Total track (blue)
displays read coverage when including aligned reads
from the ribosomal RNA-depleted total RNA from
all six progenitor (SHR and BN-Lx) samples. The
Exon-Exon Junction - polyA+ RNA track (grey) in-
dicates the regions of the genome that may be spliced
out in the mature mRNA, i.e., exon-exon junction.
The evidence for these splice site are reads in which
a portion of the read aligns to the area upstream of
the junction and another portion of the same read
aligns to the area downstream of the junction. Only
reads that matched perfectly to the region surround-
ing the junction were included in the graphic. The
junctions were labeled by their location and the num-
ber of reads (including all samples) that cover the
junction. The Brain Transcriptome Reconstruction
tracks (purple) display the isoforms identified in the
genome-guided de novo transcriptome reconstruction.
The Brain Transcriptome Reconstruction - polyA+
track (dark purple) only contains isoforms from genes
that were identified in the polyA+ RNA. The Brain
Transcriptome Reconstruction - not in polyA+ RNA
track (light purple) includes isoforms from genes that
were ONLY identified in the ribosomal RNA-depleted
total RNA. The Gene Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of the Affymetrix Exon Array probe sets
that were included in designating gene clusters. The
probe set labels contains the probe set ID used by
Affymetrix followed by the gene identifier generated
during the transcriptome reconstruction. The probe
sets are colored based on their correlation with each
other across the RI as displayed in the following den-
drograms. The Isoform Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of probe sets that were included in defin-
ing isoform clusters. The probe set labels contains
the probe set ID used by Affymetrix followed by the
isoform identifier generated during the transcriptome
reconstruction. The color-coding of probe sets is the
same as the previous track. The remaining annota-
tion tracks and the image were generated the UCSC
Genome Browser (http://genome.ucsc.edu).
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Figure 13.2: Correlation Structure - All
Probe Sets Related To Maatsl. The corre-
lation structure among probe sets used to gen-
erate the gene-level expression estimates was
determined using hierarchical clustering and 1
minus the Pearson correlation coefficient as the
distance measure between probe sets and clus-
ters. The bar underneath the dendrogram la-
beled Percent Samples Detected Above Back-
ground indicates using a grey scale the num-
ber of individual samples from the HXB/BXH
RI panel whose expression for that probe set
was detected above background (DABG p-
value<0.0001). The scale ranges from solid
black which indicates that the expression was
above background in 100% of samples to white
which indicates that the expression was above
background in 0% of RI samples. The bar at
the bottom of the graphic labeled Clusters indi-
cates clusters of probe sets formed when cutting
the dendrogram at a height of 0.6, i.e., corre-
lation coefficient>0.40. Clusters are designated
by color. The same colors are used in the UCSC
genome browser version of the gene to label the
positions of these probe sets.

Figure 13.3: Correlation  Struc-
ture - Probe Sets for Maatsl
Detected Above Background. Using

the same methods as the previous graphic,
ONLY probe sets from the previous figure
that were detected above background on the
exon array were included in the hierarchical
clustering. The bar underneath the den-
drogram labeled Percent Samples Detected
Above Background indicates using a grey scale
the number of individual samples from the
HXB/BXH RI panel whose expression for
that probe set was detected above background
(DABG p-value<0.0001). The scale ranges
from solid black which indicates that the
expression was above background in 100%
of samples to white which indicates that the
expression was above background in 0% of RI
samples. The second bar at the bottom of
the graphic labeled Clusters indicates what
cluster each probe set belong to in the previous
graphic that including ALL probe sets for the
gene. The same colors are used in the UCSC
genome browser version of the gene to label
the positions of these probe sets.



Comments

This gene had low expression levels in both the RNA-Seq data and in the exon array data. Only 7 of the 20
probe sets assigned to this cluster had expression levels above background. Four of the seven were correlated.
Two of the uncorrelated probe sets were from the 3’ area of the gene that differed from the annotated version
of the gene.

13.2 Association with voluntary alcohol consumption

Log2 Expression

Comparison Difference P-value
Selected Lines
HAD1 vs. LAD1 0.06 0.3007
HAD2 vs. LAD2 0.02 0.7202
P vs. NP 0.10 0.1149
AA vs. ANA -0.04 0.5818
sP vs. sNP -0.12 0.0481
UChB vs. UChA -0.03 0.6501
meta-analysis - 0.9975
HXB/BXH Panel

Correlation* -0.56 0.0080

Table 13.1: Association of Expression Levels with Alcohol Consumption - Maatsl (GENE_05917). The differences
reported for the pairs of selected lines in the table are the differences in mean log base 2 transformed expression values between
high and low drinking lines calculated using a mixed linear regression model with a random effect for breeding pair with an
adaptive variance structure. In all cases, differences are calculated by subtracting the mean of the low drinking line from the
high drinking line, i.e. a positive estimate indicates a positive association between RNA expression and drinking. For the
HXB/BXH panel, the correlation coefficient for the panel is reported instead of a difference in expression. P-values were NOT
adjusted for multiple comparisons.

13.3 Quantification of RN A-Seq expression

SHR BN-Lx
GENE_05917 1.14 0.98
GENE_05917.ISO.01 0.91 0.75
GENE_05917.1SO_02 0.23 0.23

Table 13.2: RNA-Seq - Maatsl. Read Fragments Per Kilobase of Transcript Per Million Mapped Reads (FPKM) was
reported for each isoform of the gene expressed in brain and for the gene (sum of expression across all isoforms) using read
fragments generated from the ribosomal RNA-depleted total RNA. When only one isoform was detected, the isoform expression
estimate and the gene expression estimate are equal. FPKM values were calculated using the cuffdiff function in the CuffLinks
package.
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14 Nxphl (neurexophilin 1)

Association With Alcohol Consumption in:
isoform-level selected lines meta-analysis

Associated Isoform ID: GENE_21565.1SO_02

Gene ID: GENE_21565

14.1 Concordance of Transcript Structure
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Figure 14.1: Reconstructed Transcripts of
Nxphl. The Hlumina PolyA track (green) displays
read coverage when including aligned reads from the
polyA+-selected RNA from all six progenitor (SHR
and BN-Lx) samples. The Illumina Total track (blue)
displays read coverage when including aligned reads
from the ribosomal RNA-depleted total RNA from
all six progenitor (SHR and BN-Lx) samples. The
Exon-Exon Junction - polyA+ RNA track (grey) in-
dicates the regions of the genome that may be spliced
out in the mature mRNA, i.e., exon-exon junction.
The evidence for these splice site are reads in which
a portion of the read aligns to the area upstream of
the junction and another portion of the same read
aligns to the area downstream of the junction. Only
reads that matched perfectly to the region surround-
ing the junction were included in the graphic. The
junctions were labeled by their location and the num-
ber of reads (including all samples) that cover the
junction. The Brain Transcriptome Reconstruction
tracks (purple) display the isoforms identified in the
genome-guided de novo transcriptome reconstruction.
The Brain Transcriptome Reconstruction - polyA+
track (dark purple) only contains isoforms from genes
that were identified in the polyA+ RNA. The Brain
Transcriptome Reconstruction - not in polyA+ RNA
track (light purple) includes isoforms from genes that
were ONLY identified in the ribosomal RNA-depleted
total RNA. The Gene Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of the Affymetrix Exon Array probe sets
that were included in designating gene clusters. The
probe set labels contains the probe set ID used by
Affymetrix followed by the gene identifier generated
during the transcriptome reconstruction. The probe
sets are colored based on their correlation with each
other across the RI as displayed in the following den-
drograms. The Isoform Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of probe sets that were included in defin-
ing isoform clusters. The probe set labels contains
the probe set ID used by Affymetrix followed by the
isoform identifier generated during the transcriptome
reconstruction. The color-coding of probe sets is the
same as the previous track. The remaining annota-
tion tracks and the image were generated the UCSC
Genome Browser (http://genome.ucsc.edu).
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Figure 14.2: Correlation Structure - All
Probe Sets Related To Nxphl. The corre-
lation structure among probe sets used to gen-
erate the gene-level expression estimates was
determined using hierarchical clustering and 1
minus the Pearson correlation coefficient as the
distance measure between probe sets and clus-
ters. The bar underneath the dendrogram la-
beled Percent Samples Detected Above Back-
ground indicates using a grey scale the num-
ber of individual samples from the HXB/BXH
RI panel whose expression for that probe set
was detected above background (DABG p-
value<0.0001). The scale ranges from solid
black which indicates that the expression was
above background in 100% of samples to white
which indicates that the expression was above
background in 0% of RI samples. The bar at
the bottom of the graphic labeled Clusters indi-
cates clusters of probe sets formed when cutting
the dendrogram at a height of 0.6, i.e., corre-
lation coefficient>0.40. Clusters are designated
by color. The same colors are used in the UCSC
genome browser version of the gene to label the
positions of these probe sets.

Figure 14.3: Correlation  Struc-
ture - Probe Sets for Nxphl
Detected Above Background. Using
the same methods as the previous graphic,
ONLY probe sets from the previous figure
that were detected above background on the
exon array were included in the hierarchical
clustering. The bar underneath the den-
drogram labeled Percent Samples Detected
Above Background indicates using a grey scale
the number of individual samples from the
HXB/BXH RI panel whose expression for
that probe set was detected above background
(DABG p-value<0.0001). The scale ranges
from solid black which indicates that the
expression was above background in 100%
of samples to white which indicates that the
expression was above background in 0% of RI
samples. The second bar at the bottom of
the graphic labeled Clusters indicates what
cluster each probe set belong to in the previous
graphic that including ALL probe sets for the
gene. The same colors are used in the UCSC
genome browser version of the gene to label
the positions of these probe sets.




Comments

Isoform 2 was the only isoform of this gene that was associated with drinking. Two probe sets were included
in this isoform cluster. The two probe sets were highly correlated with each other, although one probe set
was not detected above background in the RI panel (the isoform was associated in the selected lines).

14.2 Association with voluntary alcohol consumption

Log2 Expression

Comparison Difference P-value
Selected Lines
HAD1 vs. LAD1 -0.04 0.8808
HAD2 vs. LAD2 0.13 0.5887
P vs. NP -0.85 0.0002
AA vs. ANA 0.26 0.5080
sP vs. sNP -0.15 0.1901
UChB vs. UChA -0.49 <0.0001
meta-analysis - <0.0001
HXB/BXH Panel

Correlation™* -0.09 0.6858

Table 14.1: Association of Expression Levels with Alcohol Consumption - Nxphl (GENE_21565.ISO_02). The
differences reported for the pairs of selected lines in the table are the differences in mean log base 2 transformed expression
values between high and low drinking lines calculated using a mixed linear regression model with a random effect for breeding
pair with an adaptive variance structure. In all cases, differences are calculated by subtracting the mean of the low drinking
line from the high drinking line, i.e. a positive estimate indicates a positive association between RNA expression and drinking.
For the HXB/BXH panel, the correlation coefficient for the panel is reported instead of a difference in expression. P-values
were NOT adjusted for multiple comparisons.

14.3 Quantification of RNA-Seq expression

SHR BN-Lx
GENE_21565 19.45 18.98
GENE_21565.1SO.01  15.86  15.04
GENE_21565.ISO_02  2.53 2.83
GENE_21565.ISO_03  1.06 1.11

Table 14.2: RNA-Seq - Nxphl. Read Fragments Per Kilobase of Transcript Per Million Mapped Reads (FPKM) was
reported for each isoform of the gene expressed in brain and for the gene (sum of expression across all isoforms) using read
fragments generated from the ribosomal RNA-depleted total RNA. When only one isoform was detected, the isoform expression
estimate and the gene expression estimate are equal. FPKM values were calculated using the cuffdiff function in the CuffLinks
package.
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15 Oaslb (2-5 oligoadenylate synthetase 1B)

Association With Alcohol Consumption in:

gene-level selected lines meta-analysis; gene-level WGCNA; isoform-level selected lines meta-analysis; isoform-

level WGCNA

Gene ID: GENE_07363

15.1 Concordance of Transcript Structure
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Figure 15.1: Reconstructed Transcripts of
Oaslb. The Illumina PolyA track (green) displays
read coverage when including aligned reads from the
polyA+-selected RNA from all six progenitor (SHR
and BN-Lx) samples. The Illumina Total track (blue)
displays read coverage when including aligned reads
from the ribosomal RNA-depleted total RNA from
all six progenitor (SHR and BN-Lx) samples. The
Exon-Exon Junction - polyA+ RNA track (grey) in-
dicates the regions of the genome that may be spliced
out in the mature mRNA, i.e., exon-exon junction.
The evidence for these splice site are reads in which
a portion of the read aligns to the area upstream of
the junction and another portion of the same read
aligns to the area downstream of the junction. Only
reads that matched perfectly to the region surround-
ing the junction were included in the graphic. The
junctions were labeled by their location and the num-
ber of reads (including all samples) that cover the
junction. The Brain Transcriptome Reconstruction
tracks (purple) display the isoforms identified in the
genome-guided de novo transcriptome reconstruction.
The Brain Transcriptome Reconstruction - polyA+
track (dark purple) only contains isoforms from genes
that were identified in the polyA+ RNA. The Brain
Transcriptome Reconstruction - not in polyA+ RNA
track (light purple) includes isoforms from genes that
were ONLY identified in the ribosomal RNA-depleted
total RNA. The Gene Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of the Affymetrix Exon Array probe sets
that were included in designating gene clusters. The
probe set labels contains the probe set ID used by
Affymetrix followed by the gene identifier generated
during the transcriptome reconstruction. The probe
sets are colored based on their correlation with each
other across the RI as displayed in the following den-
drograms. The Isoform Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of probe sets that were included in defin-
ing isoform clusters. The probe set labels contains
the probe set ID used by Affymetrix followed by the
isoform identifier generated during the transcriptome
reconstruction. The color-coding of probe sets is the
same as the previous track. The remaining annota-
tion tracks and the image were generated the UCSC
Genome Browser (http://genome.ucsc.edu).



Oaslb

© Figure 15.2: Correlation Structure - All
2 Probe Sets Related To Oaslb. The corre-
lation structure among probe sets used to gen-
erate the gene-level expression estimates was
determined using hierarchical clustering and 1
minus the Pearson correlation coefficient as the
distance measure between probe sets and clus-
ters. The bar underneath the dendrogram la-
beled Percent Samples Detected Above Back-
ground indicates using a grey scale the num-
ber of individual samples from the HXB/BXH
RI panel whose expression for that probe set
was detected above background (DABG p-
value<0.0001). The scale ranges from solid
black which indicates that the expression was
above background in 100% of samples to white
which indicates that the expression was above
background in 0% of RI samples. The bar at
the bottom of the graphic labeled Clusters indi-
cates clusters of probe sets formed when cutting
the dendrogram at a height of 0.6, i.e., corre-
Percent Samples lation coefficient>0.40. Clusters are designated
Detected Above by color. The same colors are used in the UCSC
Background .
genome browser version of the gene to label the

positions of these probe sets.
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Only 1 of the 6 probe sets for this gene/isoform cluster was detected above background on the exon array
in more than 5% of the RI samples, GENE_07363.1SO_01.5775546.

All of the probe sets for this gene cluster were highly correlated, but only one was detected above background
in the RI panel.
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15.2 Association with voluntary alcohol consumption

Log2 Expression

Comparison Difference P-value
Selected Lines
HAD1 vs. LAD1 1.16 <0.0001
HAD2 vs. LAD2 0.02 0.9411
P vs. NP 0.48 <0.0001
AA vs. ANA -0.14 0.6345
sP vs. sNP 0.54 0.0208
UChB vs. UChA 0.26 0.0003
meta-analysis - <0.0001
HXB/BXH Panel

Correlation™® 0.34 0.1365

Table 15.1: Association of Expression Levels with Alcohol Consumption - Oaslb (GENE_07363). The differences
reported for the pairs of selected lines in the table are the differences in mean log base 2 transformed expression values between
high and low drinking lines calculated using a mixed linear regression model with a random effect for breeding pair with an
adaptive variance structure. In all cases, differences are calculated by subtracting the mean of the low drinking line from the
high drinking line, i.e. a positive estimate indicates a positive association between RNA expression and drinking. For the
HXB/BXH panel, the correlation coefficient for the panel is reported instead of a difference in expression. P-values were NOT
adjusted for multiple comparisons.

15.3 Quantification of RN A-Seq expression

SHR BN-Lx
GENE_07363 1.28 1.43
GENE_07363.1SO_01  1.28 1.43

Table 15.2: RNA-Seq - Oaslb. Read Fragments Per Kilobase of Transcript Per Million Mapped Reads (FPKM) was
reported for each isoform of the gene expressed in brain and for the gene (sum of expression across all isoforms) using read
fragments generated from the ribosomal RNA-depleted total RNA. When only one isoform was detected, the isoform expression
estimate and the gene expression estimate are equal. FPKM values were calculated using the cuffdiff function in the CuffLinks
package.
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16 P2rx4 (purinergic receptor P2X,

Association With Alcohol Consumption in:
gene-level WGCNA

Gene ID: GENE_07349

16.1 Concordance of Transcript Structure
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ligand-gated ion channel 4)

Figure 16.1: Reconstructed Transcripts of
P2rx4. The Illumina PolyA track (green) displays
read coverage when including aligned reads from the
polyA+-selected RNA from all six progenitor (SHR
and BN-Lx) samples. The Illumina Total track (blue)
displays read coverage when including aligned reads
from the ribosomal RNA-depleted total RNA from
all six progenitor (SHR and BN-Lx) samples. The
Exon-Exon Junction - polyA+ RNA track (grey) in-
dicates the regions of the genome that may be spliced
out in the mature mRNA, i.e., exon-exon junction.
The evidence for these splice site are reads in which
a portion of the read aligns to the area upstream of
the junction and another portion of the same read
aligns to the area downstream of the junction. Only
reads that matched perfectly to the region surround-
ing the junction were included in the graphic. The
junctions were labeled by their location and the num-
ber of reads (including all samples) that cover the
junction. The Brain Transcriptome Reconstruction
tracks (purple) display the isoforms identified in the
genome-guided de novo transcriptome reconstruction.
The Brain Transcriptome Reconstruction - polyA-+
track (dark purple) only contains isoforms from genes
that were identified in the polyA+ RNA. The Brain
Transcriptome Reconstruction - not in polyA+ RNA
track (light purple) includes isoforms from genes that
were ONLY identified in the ribosomal RNA-depleted
total RNA. The Gene Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of the Affymetrix Exon Array probe sets
that were included in designating gene clusters. The
probe set labels contains the probe set ID used by
Affymetrix followed by the gene identifier generated
during the transcriptome reconstruction. The probe
sets are colored based on their correlation with each
other across the RI as displayed in the following den-
drograms. The Isoform Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of probe sets that were included in defin-
ing isoform clusters. The probe set labels contains
the probe set ID used by Affymetrix followed by the
isoform identifier generated during the transcriptome
reconstruction. The color-coding of probe sets is the
same as the previous track. The remaining annota-
tion tracks and the image were generated the UCSC
Genome Browser (http://genome.ucsc.edu).
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Figure 16.2: Correlation Structure - All
Probe Sets Related To P2rx4. The corre-
lation structure among probe sets used to gen-
erate the gene-level expression estimates was
determined using hierarchical clustering and 1
minus the Pearson correlation coefficient as the
distance measure between probe sets and clus-
ters. The bar underneath the dendrogram la-
beled Percent Samples Detected Above Back-
ground indicates using a grey scale the num-
ber of individual samples from the HXB/BXH
RI panel whose expression for that probe set
was detected above background (DABG p-
value<0.0001). The scale ranges from solid
black which indicates that the expression was
above background in 100% of samples to white
which indicates that the expression was above
background in 0% of RI samples. The bar at
the bottom of the graphic labeled Clusters indi-
cates clusters of probe sets formed when cutting
the dendrogram at a height of 0.6, i.e., corre-
lation coefficient>0.40. Clusters are designated
by color. The same colors are used in the UCSC
genome browser version of the gene to label the
positions of these probe sets.

Figure 16.3: Correlation  Struc-
ture - Probe Sets for P2rx4
Detected Above Background. Using

the same methods as the previous graphic,
ONLY probe sets from the previous figure
that were detected above background on the
exon array were included in the hierarchical
clustering. The bar underneath the den-
drogram labeled Percent Samples Detected
Above Background indicates using a grey scale
the number of individual samples from the
HXB/BXH RI panel whose expression for
that probe set was detected above background
(DABG p-value<0.0001). The scale ranges
from solid black which indicates that the
expression was above background in 100%
of samples to white which indicates that the
expression was above background in 0% of RI
samples. The second bar at the bottom of
the graphic labeled Clusters indicates what
cluster each probe set belong to in the previous
graphic that including ALL probe sets for the
gene. The same colors are used in the UCSC
genome browser version of the gene to label
the positions of these probe sets.



Comments

All of the probe sets for this gene cluster that were expressed above background on the exon array in the RI
panel were highly correlated. All but one of the probe sets that were below detection limits were from the
3’ area of the reconstructed transcript that extended far beyond the end of the transcript in Ensembl and
RefSeq. This extension of the 3’ area in the reconstructed transcript was not supported by the read count
profile. The other probe set that was not detected above background was from the 5’ area of the transcript.

16.2 Association with voluntary alcohol consumption

Log2 Expression

Comparison Difference P-value
Selected Lines
HAD1 vs. LAD1 -0.17 0.0194
HAD2 vs. LAD2 -0.20 0.0106
P vs. NP 0.16 0.0291
AA vs. ANA 0.09 0.2503
sP vs. sNP -0.07 0.3025
UChB vs. UChA -0.31 <0.0001
meta-analysis - 0.0215
HXB/BXH Panel
Correlation™® -0.63 0.0024

Table 16.1: Association of Expression Levels with Alcohol Consumption - P2rx4 (GENE_07349). The differences
reported for the pairs of selected lines in the table are the differences in mean log base 2 transformed expression values between
high and low drinking lines calculated using a mixed linear regression model with a random effect for breeding pair with an
adaptive variance structure. In all cases, differences are calculated by subtracting the mean of the low drinking line from the
high drinking line, i.e. a positive estimate indicates a positive association between RNA expression and drinking. For the
HXB/BXH panel, the correlation coefficient for the panel is reported instead of a difference in expression. P-values were NOT
adjusted for multiple comparisons.

16.3 Quantification of RN A-Seq expression

SHR BN-Lx
GENE_07349 2.16 1.94
GENE_07349.1SO_01 1.92 1.42
GENE_07349.1SO_02 0.12 0.34
GENE_07349.1SO_03 0.12 0.19

Table 16.2: RNA-Seq - P2rx4. Read Fragments Per Kilobase of Transcript Per Million Mapped Reads (FPKM) was
reported for each isoform of the gene expressed in brain and for the gene (sum of expression across all isoforms) using read
fragments generated from the ribosomal RNA-depleted total RNA. When only one isoform was detected, the isoform expression
estimate and the gene expression estimate are equal. FPKM values were calculated using the cuffdiff function in the CuffLinks

package.
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17 Plcd4 (phospholipase C, delta 4)

Association With Alcohol Consumption in:
gene-level selected lines meta-analysis

Gene ID: GE

NE_32863

17.1 Concordance of Transcript Structure
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Figure 17.1: Reconstructed Transcripts of
Plcd4. The Ilumina PolyA track (green) displays
read coverage when including aligned reads from the
polyA+-selected RNA from all six progenitor (SHR
and BN-Lx) samples. The Illumina Total track (blue)
displays read coverage when including aligned reads
from the ribosomal RNA-depleted total RNA from
all six progenitor (SHR and BN-Lx) samples. The
Exon-Exon Junction - polyA+ RNA track (grey) in-
dicates the regions of the genome that may be spliced
out in the mature mRNA, i.e., exon-exon junction.
The evidence for these splice site are reads in which
a portion of the read aligns to the area upstream of
the junction and another portion of the same read
aligns to the area downstream of the junction. Only
reads that matched perfectly to the region surround-
ing the junction were included in the graphic. The
junctions were labeled by their location and the num-
ber of reads (including all samples) that cover the
junction. The Brain Transcriptome Reconstruction
tracks (purple) display the isoforms identified in the
genome-guided de novo transcriptome reconstruction.
The Brain Transcriptome Reconstruction - polyA+
track (dark purple) only contains isoforms from genes
that were identified in the polyA+ RNA. The Brain
Transcriptome Reconstruction - not in polyA+ RNA
track (light purple) includes isoforms from genes that
were ONLY identified in the ribosomal RNA-depleted
total RNA. The Gene Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of the Affymetrix Exon Array probe sets
that were included in designating gene clusters. The
probe set labels contains the probe set ID used by
Affymetrix followed by the gene identifier generated
during the transcriptome reconstruction. The probe
sets are colored based on their correlation with each
other across the RI as displayed in the following den-
drograms. The Isoform Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of probe sets that were included in defin-
ing isoform clusters. The probe set labels contains
the probe set ID used by Affymetrix followed by the
isoform identifier generated during the transcriptome
reconstruction. The color-coding of probe sets is the
same as the previous track. The remaining annota-
tion tracks and the image were generated the UCSC
Genome Browser (http://genome.ucsc.edu).
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Figure 17.2: Correlation Structure - All
Probe Sets Related To Plcd4. The correla-
tion structure among probe sets used to gen-
erate the gene-level expression estimates was
determined using hierarchical clustering and 1
minus the Pearson correlation coefficient as the
distance measure between probe sets and clus-
ters. The bar underneath the dendrogram la-
beled Percent Samples Detected Above Back-
ground indicates using a grey scale the num-
ber of individual samples from the HXB/BXH
RI panel whose expression for that probe set
was detected above background (DABG p-
value<0.0001). The scale ranges from solid
black which indicates that the expression was
above background in 100% of samples to white
which indicates that the expression was above
background in 0% of RI samples. The bar at
the bottom of the graphic labeled Clusters indi-
cates clusters of probe sets formed when cutting
the dendrogram at a height of 0.6, i.e., corre-
lation coefficient>0.40. Clusters are designated
by color. The same colors are used in the UCSC
genome browser version of the gene to label the
positions of these probe sets.

Figure 17.3: Correlation  Struc-
ture - Probe Sets for Plcd4
Detected Above Background. Using

the same methods as the previous graphic,
ONLY probe sets from the previous figure
that were detected above background on the
exon array were included in the hierarchical
clustering. The bar underneath the den-
drogram labeled Percent Samples Detected
Above Background indicates using a grey scale
the number of individual samples from the
HXB/BXH RI panel whose expression for
that probe set was detected above background
(DABG p-value<0.0001). The scale ranges
from solid black which indicates that the
expression was above background in 100%
of samples to white which indicates that the
expression was above background in 0% of RI
samples. The second bar at the bottom of
the graphic labeled Clusters indicates what
cluster each probe set belong to in the previous
graphic that including ALL probe sets for the
gene. The same colors are used in the UCSC
genome browser version of the gene to label
the positions of these probe sets.



Comments

All but one of the probe sets assigned to this gene cluster that were expressed above background in the RI
panel reached the criterion of a distance measure (1 minus the correlation coefficient) less than 0.6. The one
that did not barely missed this criterion.

17.2 Association with voluntary alcohol consumption

Log2 Expression

Comparison Difference P-value
Selected Lines
HAD1 vs. LAD1 0.07 0.1244
HAD2 vs. LAD2 0.05 0.4977
P vs. NP 0.15 0.0593
AA vs. ANA -0.08 0.3016
sP vs. sNP 0.09 0.1830
UChB vs. UChA 0.14 <0.0001
meta-analysis - <0.0001
HXB/BXH Panel
Correlation™* 0.10 0.6644

Table 17.1: Association of Expression Levels with Alcohol Consumption - Plcd4 (GENE_32863). The differences
reported for the pairs of selected lines in the table are the differences in mean log base 2 transformed expression values between
high and low drinking lines calculated using a mixed linear regression model with a random effect for breeding pair with an
adaptive variance structure. In all cases, differences are calculated by subtracting the mean of the low drinking line from the
high drinking line, i.e. a positive estimate indicates a positive association between RNA expression and drinking. For the
HXB/BXH panel, the correlation coefficient for the panel is reported instead of a difference in expression. P-values were NOT
adjusted for multiple comparisons.

17.3 Quantification of RNA-Seq expression

SHR BN-Lx
GENE_32863 4.83 4.36
GENE_32863.1SO_01  3.23 2.68
GENE_32863.ISO_02 1.10 1.56
GENE_32863.1SO_03  0.48 0.08
GENE_32863.1SO0_04 0.03 0.04

Table 17.2: RNA-Seq - Plcd4. Read Fragments Per Kilobase of Transcript Per Million Mapped Reads (FPKM) was
reported for each isoform of the gene expressed in brain and for the gene (sum of expression across all isoforms) using read
fragments generated from the ribosomal RNA-depleted total RNA. When only one isoform was detected, the isoform expression
estimate and the gene expression estimate are equal. FPKM values were calculated using the cuffdiff function in the CuffLinks
package.
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18 RT1-CE10 (RT1-CE10 RT1 class I, locus CE10)

Association With Alcohol Consumption in:

gene-level selected lines meta-analysis; isoform-level selected lines meta-analysis

Associated Isoform ID: GENE_18451.1SO_01
Gene ID: GENE_18451

18.1 Concordance of Transcript Structure
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Figure 18.1: Reconstructed Transcripts of
RT1-CE10. The Illumina PolyA track (green) dis-
plays read coverage when including aligned reads
from the polyA+-selected RNA from all six progeni-
tor (SHR and BN-Lx) samples. The Illumina Total
track (blue) displays read coverage when including
aligned reads from the ribosomal RNA-depleted to-
tal RNA from all six progenitor (SHR and BN-Lx)
samples. The Exon-Exon Junction - polyA+ RNA
track (grey) indicates the regions of the genome that
may be spliced out in the mature mRNA, i.e., exon-
exon junction. The evidence for these splice site are
reads in which a portion of the read aligns to the area
upstream of the junction and another portion of the
same read aligns to the area downstream of the junc-
tion. Only reads that matched perfectly to the region
surrounding the junction were included in the graphic.
The junctions were labeled by their location and the
number of reads (including all samples) that cover the
junction. The Brain Transcriptome Reconstruction
tracks (purple) display the isoforms identified in the
genome-guided de novo transcriptome reconstruction.
The Brain Transcriptome Reconstruction - polyA+
track (dark purple) only contains isoforms from genes
that were identified in the polyA+ RNA. The Brain
Transcriptome Reconstruction - not in polyA+ RNA
track (light purple) includes isoforms from genes that
were ONLY identified in the ribosomal RNA-depleted
total RNA. The Gene Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of the Affymetrix Exon Array probe sets
that were included in designating gene clusters. The
probe set labels contains the probe set ID used by
Affymetrix followed by the gene identifier generated
during the transcriptome reconstruction. The probe
sets are colored based on their correlation with each
other across the RI as displayed in the following den-
drograms. The Isoform Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of probe sets that were included in defin-
ing isoform clusters. The probe set labels contains
the probe set ID used by Affymetrix followed by the
isoform identifier generated during the transcriptome
reconstruction. The color-coding of probe sets is the
same as the previous track. The remaining annota-
tion tracks and the image were generated the UCSC
Genome Browser (http://genome.ucsc.edu).



Comments

For this gene, only 2 probe sets were included in the gene cluster. GENE_18451.ISO_01.6021180 and
GENE_18451.1S0_01.6392290 were not correlated (correlation coefficient=0.06). GENE_18451.ISO_01.6021180
was above detection limits on the exon array in 0% of the RI samples and GENE_18451.1SO_01.6392290 was
above detection limits on the exon array in 15% of the RI samples.

Although the two probesets for this gene were not correlated in the RI panel and only one probe set was

detected above background in the RI panel, this cluster was identified as associated with alcohol consumption
in the selected lines and may represent a gene that is unique to that population.

18.2 Association with voluntary alcohol consumption

Log2 Expression

Comparison Difference P-value
Selected Lines
HAD1 vs. LAD1 0.64 <0.0001
HAD2 vs. LAD2 0.45 <0.0001
P vs. NP 0.34 <0.0001
AA vs. ANA 0.07 0.6011
sP vs. sNP 0.19 0.2908
UChB vs. UChA -0.10 0.5869
meta-analysis - <0.0001
HXB/BXH Panel
Correlation™* -0.24 0.2850

Table 18.1: Association of Expression Levels with Alcohol Consumption - RT1-CE10 (GENE_18451.ISO_01).
The differences reported for the pairs of selected lines in the table are the differences in mean log base 2 transformed expression
values between high and low drinking lines calculated using a mixed linear regression model with a random effect for breeding
pair with an adaptive variance structure. In all cases, differences are calculated by subtracting the mean of the low drinking
line from the high drinking line, i.e. a positive estimate indicates a positive association between RNA expression and drinking.
For the HXB/BXH panel, the correlation coefficient for the panel is reported instead of a difference in expression. P-values
were NOT adjusted for multiple comparisons.

18.3 Quantification of RNA-Seq expression

SHR BN-Lx
GENE_18451 0.47 0.87
GENE_18451.1SO_01  0.47 0.87

Table 18.2: RNA-Seq - RT1-CE10. Read Fragments Per Kilobase of Transcript Per Million Mapped Reads (FPKM) was
reported for each isoform of the gene expressed in brain and for the gene (sum of expression across all isoforms) using read
fragments generated from the ribosomal RNA-depleted total RNA. When only one isoform was detected, the isoform expression
estimate and the gene expression estimate are equal. FPKM values were calculated using the cuffdiff function in the CuffLinks
package.
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19 Tgm?2 (transglutaminase 2, C polypeptide)

Association With Alcohol Consumption in:
isoform-level selected lines meta-analysis

Associated Isoform ID: GENE_19407.1SO_01
Gene ID: GENE_19407

19.1 Concordance of Transcript Structure
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Figure 19.1: Reconstructed Transcripts of
Tgm?2. The Illumina PolyA track (green) displays
read coverage when including aligned reads from the
polyA+-selected RNA from all six progenitor (SHR
and BN-Lx) samples. The Illumina Total track (blue)
displays read coverage when including aligned reads
from the ribosomal RNA-depleted total RNA from
all six progenitor (SHR and BN-Lx) samples. The
Exon-Exon Junction - polyA+ RNA track (grey) in-
dicates the regions of the genome that may be spliced
out in the mature mRNA, i.e., exon-exon junction.
The evidence for these splice site are reads in which
a portion of the read aligns to the area upstream of
the junction and another portion of the same read
aligns to the area downstream of the junction. Only
reads that matched perfectly to the region surround-
ing the junction were included in the graphic. The
junctions were labeled by their location and the num-
ber of reads (including all samples) that cover the
junction. The Brain Transcriptome Reconstruction
tracks (purple) display the isoforms identified in the
genome-guided de novo transcriptome reconstruction.
The Brain Transcriptome Reconstruction - polyA+
track (dark purple) only contains isoforms from genes
that were identified in the polyA+ RNA. The Brain
Transcriptome Reconstruction - not in polyA+ RNA
track (light purple) includes isoforms from genes that
were ONLY identified in the ribosomal RNA-depleted
total RNA. The Gene Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of the Affymetrix Exon Array probe sets
that were included in designating gene clusters. The
probe set labels contains the probe set ID used by
Affymetrix followed by the gene identifier generated
during the transcriptome reconstruction. The probe
sets are colored based on their correlation with each
other across the RI as displayed in the following den-
drograms. The Isoform Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of probe sets that were included in defin-
ing isoform clusters. The probe set labels contains
the probe set ID used by Affymetrix followed by the
isoform identifier generated during the transcriptome
reconstruction. The color-coding of probe sets is the
same as the previous track. The remaining annota-
tion tracks and the image were generated the UCSC
Genome Browser (http://genome.ucsc.edu).
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Figure 19.2: Correlation Structure - All
Probe Sets Related To Tgm?2. The corre-
lation structure among probe sets used to gen-
erate the gene-level expression estimates was
determined using hierarchical clustering and 1
minus the Pearson correlation coefficient as the
distance measure between probe sets and clus-
ters. The bar underneath the dendrogram la-
beled Percent Samples Detected Above Back-
ground indicates using a grey scale the num-
ber of individual samples from the HXB/BXH
RI panel whose expression for that probe set
was detected above background (DABG p-
value<0.0001). The scale ranges from solid
black which indicates that the expression was
above background in 100% of samples to white
which indicates that the expression was above
background in 0% of RI samples. The bar at
the bottom of the graphic labeled Clusters indi-
cates clusters of probe sets formed when cutting
the dendrogram at a height of 0.6, i.e., corre-
lation coefficient>0.40. Clusters are designated
by color. The same colors are used in the UCSC
genome browser version of the gene to label the
positions of these probe sets.

Figure 19.3: Correlation  Struc-
ture - Probe Sets for Tgm?2
Detected Above Background. Using

the same methods as the previous graphic,
ONLY probe sets from the previous figure
that were detected above background on the
exon array were included in the hierarchical
clustering. The bar underneath the den-
drogram labeled Percent Samples Detected
Above Background indicates using a grey scale
the number of individual samples from the
HXB/BXH RI panel whose expression for
that probe set was detected above background
(DABG p-value<0.0001). The scale ranges
from solid black which indicates that the
expression was above background in 100%
of samples to white which indicates that the
expression was above background in 0% of RI
samples. The second bar at the bottom of
the graphic labeled Clusters indicates what
cluster each probe set belong to in the previous
graphic that including ALL probe sets for the
gene. The same colors are used in the UCSC
genome browser version of the gene to label
the positions of these probe sets.



Comments

Of this six probe sets assigned to this isoform cluster (only Isoform 1 was associated with drinking in the
selected lines), only two were expressed above background in the RI panel. All the probe sets for the entire
gene that were expressed above background were highly correlated in the RI panel.

19.2 Association with voluntary alcohol consumption

Log2 Expression

Comparison Difference P-value
Selected Lines
HAD1 vs. LAD1 -0.10 0.2477
HAD2 vs. LAD2 -0.17 0.1729
P vs. NP 0.36 0.0002
AA vs. ANA -0.06 0.7861
sP vs. sNP -0.00 0.9583
UChB vs. UChA 0.21 <0.0001
meta-analysis - <0.0001
HXB/BXH Panel
Correlation™* 0.06 0.7907

Table 19.1: Association of Expression Levels with Alcohol Consumption - Tgm2 (GENE_19407.ISO_01). The
differences reported for the pairs of selected lines in the table are the differences in mean log base 2 transformed expression
values between high and low drinking lines calculated using a mixed linear regression model with a random effect for breeding
pair with an adaptive variance structure. In all cases, differences are calculated by subtracting the mean of the low drinking
line from the high drinking line, i.e. a positive estimate indicates a positive association between RNA expression and drinking.
For the HXB/BXH panel, the correlation coefficient for the panel is reported instead of a difference in expression. P-values
were NOT adjusted for multiple comparisons.

19.3 Quantification of RNA-Seq expression

SHR BN-Lx
GENE_19407 3.17 2.07
GENE_19407.1SO_01  2.50 1.75
GENE_19407.ISO_02 0.68 0.32

Table 19.2: RNA-Seq - Tgm2. Read Fragments Per Kilobase of Transcript Per Million Mapped Reads (FPKM) was
reported for each isoform of the gene expressed in brain and for the gene (sum of expression across all isoforms) using read
fragments generated from the ribosomal RNA-depleted total RNA. When only one isoform was detected, the isoform expression
estimate and the gene expression estimate are equal. FPKM values were calculated using the cuffdiff function in the CuffLinks

package.
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20 Tmeml16 (transmembrane protein 116)

Association With Alcohol Consumption in:
gene-level selected lines meta-analysis; gene-level WGCNA; isoform-level selected lines meta-analysis; isoform-
level WGCNA

Gene ID: GENE_07359

20.1 Concordance of Transcript Structure
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Figure 20.1: Reconstructed Transcripts of
Tmem116. The Ilumina PolyA track (green) dis-
plays read coverage when including aligned reads
from the polyA+-selected RNA from all six progeni-
tor (SHR and BN-Lx) samples. The Illumina Total
track (blue) displays read coverage when including
aligned reads from the ribosomal RNA-depleted to-
tal RNA from all six progenitor (SHR and BN-Lx)
samples. The Exon-Exon Junction - polyA+ RNA
track (grey) indicates the regions of the genome that
may be spliced out in the mature mRNA, i.e., exon-
exon junction. The evidence for these splice site are
reads in which a portion of the read aligns to the area
upstream of the junction and another portion of the
same read aligns to the area downstream of the junc-
tion. Only reads that matched perfectly to the region
surrounding the junction were included in the graphic.
The junctions were labeled by their location and the
number of reads (including all samples) that cover the
junction. The Brain Transcriptome Reconstruction
tracks (purple) display the isoforms identified in the
genome-guided de novo transcriptome reconstruction.
The Brain Transcriptome Reconstruction - polyA+
track (dark purple) only contains isoforms from genes
that were identified in the polyA+ RNA. The Brain
Transcriptome Reconstruction - not in polyA+ RNA
track (light purple) includes isoforms from genes that
were ONLY identified in the ribosomal RNA-depleted
total RNA. The Gene Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of the Affymetrix Exon Array probe sets
that were included in designating gene clusters. The
probe set labels contains the probe set ID used by
Affymetrix followed by the gene identifier generated
during the transcriptome reconstruction. The probe
sets are colored based on their correlation with each
other across the RI as displayed in the following den-
drograms. The Isoform Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of probe sets that were included in defin-
ing isoform clusters. The probe set labels contains
the probe set ID used by Affymetrix followed by the
isoform identifier generated during the transcriptome
reconstruction. The color-coding of probe sets is the
same as the previous track. The remaining annota-
tion tracks and the image were generated the UCSC
Genome Browser (http://genome.ucsc.edu).



Tmem116

Figure 20.2: Correlation Structure - All
m Probe Sets Related To Tmem116. The
correlation structure among probe sets used
to generate the gene-level expression estimates
was determined using hierarchical clustering
and 1 minus the Pearson correlation coefficient
as the distance measure between probe sets and
clusters. The bar underneath the dendrogram
labeled Percent Samples Detected Above Back-
ground indicates using a grey scale the num-
ber of individual samples from the HXB/BXH
RI panel whose expression for that probe set
was detected above background (DABG p-
value<0.0001). The scale ranges from solid
black which indicates that the expression was
above background in 100% of samples to white
which indicates that the expression was above
background in 0% of RI samples. The bar at
the bottom of the graphic labeled Clusters indi-
cates clusters of probe sets formed when cutting
the dendrogram at a height of 0.6, i.e., corre-
lation coefficient>0.40. Clusters are designated
by color. The same colors are used in the UCSC
genome browser version of the gene to label the
positions of these probe sets.
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graphic that including ALL probe sets for the
gene. The same colors are used in the UCSC
genome browser version of the gene to label
the positions of these probe sets.
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Comments

Six of the nine probe sets assigned to this gene/isoform cluster were highly correlated, although only 3 of
those were expressed above background in the RI panel. The 3 probe sets that were not correlated were
from the 3’ end of the gene that was different from the annotated 3’ end of Tmem116.

20.2 Association with voluntary alcohol consumption

Log2 Expression

Comparison Difference P-value
Selected Lines
HAD1 vs. LAD1 0.30 <0.0001
HAD2 vs. LAD2 0.01 0.8400
P vs. NP 0.07 0.3637
AA vs. ANA 0.09 0.5234
sP vs. sNP 0.16 0.0052
UChB vs. UChA 0.08 0.0923
meta-analysis - <0.0001
HXB/BXH Panel

Correlation™* 0.34 0.1326

Table 20.1: Association of Expression Levels with Alcohol Consumption - Tmem116 (GENE_07359). The
differences reported for the pairs of selected lines in the table are the differences in mean log base 2 transformed expression
values between high and low drinking lines calculated using a mixed linear regression model with a random effect for breeding
pair with an adaptive variance structure. In all cases, differences are calculated by subtracting the mean of the low drinking
line from the high drinking line, i.e. a positive estimate indicates a positive association between RNA expression and drinking.
For the HXB/BXH panel, the correlation coefficient for the panel is reported instead of a difference in expression. P-values
were NOT adjusted for multiple comparisons.

20.3 Quantification of RNA-Seq expression

SHR BN-Lx
GENE_07359 1.56 1.22
GENE_07359.ISO_01  1.56 1.22

Table 20.2: RNA-Seq - Tmem116. Read Fragments Per Kilobase of Transcript Per Million Mapped Reads (FPKM) was
reported for each isoform of the gene expressed in brain and for the gene (sum of expression across all isoforms) using read
fragments generated from the ribosomal RNA-depleted total RNA. When only one isoform was detected, the isoform expression
estimate and the gene expression estimate are equal. FPKM values were calculated using the cuffdiff function in the CuffLinks
package.
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21 Tmeml4a (transmembrane protein 14A)

Association With Alcohol Consumption in:

gene-level selected lines meta-analysis; isoform-level selected lines meta-analysis

Associated Isoform ID: GENE_32764.1SO_01
Gene ID: GENE_32764

21.1 Concordance of Transcript Structure
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For this gene, only 2 probe sets were included in the gene cluster.
GENE_32764.150-01.6229934 were highly correlated (correlation coefficient=0.97). GENE_32764.1SO_01.5708539

99

Figure 21.1: Reconstructed Transcripts of
Tmem1l4a. The Illumina PolyA track (green) dis-
plays read coverage when including aligned reads
from the polyA+-selected RNA from all six progeni-
tor (SHR and BN-Lx) samples. The Illumina Total
track (blue) displays read coverage when including
aligned reads from the ribosomal RNA-depleted to-
tal RNA from all six progenitor (SHR and BN-Lx)
samples. The Exon-Exon Junction - polyA+ RNA
track (grey) indicates the regions of the genome that
may be spliced out in the mature mRNA, i.e., exon-
exon junction. The evidence for these splice site are
reads in which a portion of the read aligns to the area
upstream of the junction and another portion of the
same read aligns to the area downstream of the junc-
tion. Only reads that matched perfectly to the region
surrounding the junction were included in the graphic.
The junctions were labeled by their location and the
number of reads (including all samples) that cover the
junction. The Brain Transcriptome Reconstruction
tracks (purple) display the isoforms identified in the
genome-guided de novo transcriptome reconstruction.
The Brain Transcriptome Reconstruction - polyA+
track (dark purple) only contains isoforms from genes
that were identified in the polyA+ RNA. The Brain
Transcriptome Reconstruction - not in polyA+ RNA
track (light purple) includes isoforms from genes that
were ONLY identified in the ribosomal RNA-depleted
total RNA. The Gene Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of the Affymetrix Exon Array probe sets
that were included in designating gene clusters. The
probe set labels contains the probe set ID used by
Affymetrix followed by the gene identifier generated
during the transcriptome reconstruction. The probe
sets are colored based on their correlation with each
other across the RI as displayed in the following den-
drograms. The Isoform Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of probe sets that were included in defin-
ing isoform clusters. The probe set labels contains
the probe set ID used by Affymetrix followed by the
isoform identifier generated during the transcriptome
reconstruction. The color-coding of probe sets is the
same as the previous track. The remaining annota-
tion tracks and the image were generated the UCSC
Genome Browser (http://genome.ucsc.edu).

GENE_32764.1SO_01.5708539 and



was above detection limits on the exon array in 21% of the RI samples and GENE_32764.1SO_01.6229934
was above detection limits on the exon array in 100% of the RI samples.

Both probe sets for this gene were highly correlated and expressed above background on the exon array.

However, they represented only 2 of the 5 exons for this gene. The other 3 exons were not probed by the
array.

21.2 Association with voluntary alcohol consumption

Log2 Expression

Comparison Difference P-value
Selected Lines
HAD1 vs. LAD1 -1.15 <0.0001
HAD2 vs. LAD2 -1.21 <0.0001
P vs. NP 0.12 0.3048
AA vs. ANA -0.17 0.1640
sP vs. sNP 0.33 0.2719
UChB vs. UChA -1.09 <0.0001
meta-analysis - <0.0001
HXB/BXH Panel

Correlation* 0.03 0.8870

Table 21.1: Association of Expression Levels with Alcohol Consumption - Tmeml4a (GENE_32764.ISO_01).
The differences reported for the pairs of selected lines in the table are the differences in mean log base 2 transformed expression
values between high and low drinking lines calculated using a mixed linear regression model with a random effect for breeding
pair with an adaptive variance structure. In all cases, differences are calculated by subtracting the mean of the low drinking
line from the high drinking line, i.e. a positive estimate indicates a positive association between RNA expression and drinking.
For the HXB/BXH panel, the correlation coefficient for the panel is reported instead of a difference in expression. P-values
were NOT adjusted for multiple comparisons.

21.3 Quantification of RN A-Seq expression

SHR BN-Lx
GENE_32764 3.64 7.73
GENE_32764.ISO.01 3.64 7.73

Table 21.2: RNA-Seq - Tmem14a. Read Fragments Per Kilobase of Transcript Per Million Mapped Reads (FPKM) was
reported for each isoform of the gene expressed in brain and for the gene (sum of expression across all isoforms) using read
fragments generated from the ribosomal RNA-depleted total RNA. When only one isoform was detected, the isoform expression
estimate and the gene expression estimate are equal. FPKM values were calculated using the cuffdiff function in the CuffLinks
package.
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22 Txnip (thioredoxin interacting protein)

Association With Alcohol Consumption in:
gene-level WGCNA

Gene ID: GENE_15796

22.1 Concordance of Transcript Structure
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Figure 22.1: Reconstructed Transcripts of
Txnip. The Illumina PolyA track (green) displays
read coverage when including aligned reads from the
polyA+-selected RNA from all six progenitor (SHR
and BN-Lx) samples. The [llumina Total track (blue)
displays read coverage when including aligned reads
from the ribosomal RNA-depleted total RNA from
all six progenitor (SHR and BN-Lx) samples. The
Exon-Exon Junction - polyA+ RNA track (grey) in-
dicates the regions of the genome that may be spliced
out in the mature mRNA, i.e., exon-exon junction.
The evidence for these splice site are reads in which
a portion of the read aligns to the area upstream of
the junction and another portion of the same read
aligns to the area downstream of the junction. Only
reads that matched perfectly to the region surround-
ing the junction were included in the graphic. The
junctions were labeled by their location and the num-
ber of reads (including all samples) that cover the
junction. The Brain Transcriptome Reconstruction
tracks (purple) display the isoforms identified in the
genome-guided de novo transcriptome reconstruction.
The Brain Transcriptome Reconstruction - polyA+
track (dark purple) only contains isoforms from genes
that were identified in the polyA+ RNA. The Brain
Transcriptome Reconstruction - not in polyA+ RNA
track (light purple) includes isoforms from genes that
were ONLY identified in the ribosomal RNA-depleted
total RNA. The Gene Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of the Affymetrix Exon Array probe sets
that were included in designating gene clusters. The
probe set labels contains the probe set ID used by
Affymetrix followed by the gene identifier generated
during the transcriptome reconstruction. The probe
sets are colored based on their correlation with each
other across the RI as displayed in the following den-
drograms. The Isoform Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of probe sets that were included in defin-
ing isoform clusters. The probe set labels contains
the probe set ID used by Affymetrix followed by the
isoform identifier generated during the transcriptome
reconstruction. The color-coding of probe sets is the
same as the previous track. The remaining annota-
tion tracks and the image were generated the UCSC
Genome Browser (http://genome.ucsc.edu).
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Figure 22.2: Correlation Structure - All
Probe Sets Related To Txnip. The corre-
lation structure among probe sets used to gen-
erate the gene-level expression estimates was
determined using hierarchical clustering and 1
minus the Pearson correlation coefficient as the
distance measure between probe sets and clus-
ters. The bar underneath the dendrogram la-
beled Percent Samples Detected Above Back-
ground indicates using a grey scale the num-
ber of individual samples from the HXB/BXH
RI panel whose expression for that probe set
was detected above background (DABG p-
value<0.0001). The scale ranges from solid
black which indicates that the expression was
above background in 100% of samples to white
which indicates that the expression was above
background in 0% of RI samples. The bar at
the bottom of the graphic labeled Clusters indi-
cates clusters of probe sets formed when cutting
the dendrogram at a height of 0.6, i.e., corre-
lation coefficient>0.40. Clusters are designated
by color. The same colors are used in the UCSC
genome browser version of the gene to label the
positions of these probe sets.

Figure 22.3: Correlation  Struc-
ture - Probe Sets for Txnip
Detected Above Background. Using

the same methods as the previous graphic,
ONLY probe sets from the previous figure
that were detected above background on the
exon array were included in the hierarchical
clustering. The bar underneath the den-
drogram labeled Percent Samples Detected
Above Background indicates using a grey scale
the number of individual samples from the
HXB/BXH RI panel whose expression for
that probe set was detected above background
(DABG p-value<0.0001). The scale ranges
from solid black which indicates that the
expression was above background in 100%
of samples to white which indicates that the
expression was above background in 0% of RI
samples. The second bar at the bottom of
the graphic labeled Clusters indicates what
cluster each probe set belong to in the previous
graphic that including ALL probe sets for the
gene. The same colors are used in the UCSC
genome browser version of the gene to label
the positions of these probe sets.



22.2 Association with voluntary alcohol consumption

Log2 Expression

Comparison Difference P-value
Selected Lines
HAD1 vs. LAD1 0.15 0.0281
HAD2 vs. LAD2 -0.18 0.0149
P vs. NP 0.19 0.0086
AA vs. ANA -0.05 0.5277
sP vs. sNP -0.01 0.8689
UChB vs. UChA 0.32 <0.0001
meta-analysis - 0.0359
HXB/BXH Panel

Correlation™® 0.61 0.0033

Table 22.1: Association of Expression Levels with Alcohol Consumption - Txnip (GENE_15796). The differences
reported for the pairs of selected lines in the table are the differences in mean log base 2 transformed expression values between
high and low drinking lines calculated using a mixed linear regression model with a random effect for breeding pair with an
adaptive variance structure. In all cases, differences are calculated by subtracting the mean of the low drinking line from the
high drinking line, i.e. a positive estimate indicates a positive association between RNA expression and drinking. For the
HXB/BXH panel, the correlation coefficient for the panel is reported instead of a difference in expression. P-values were NOT
adjusted for multiple comparisons.

22.3 Quantification of RN A-Seq expression

SHR BN-Lx
GENE_15796 12.16  15.98
GENE_15796.1SO_01 12.16  15.98

Table 22.2: RNA-Seq - Txnip. Read Fragments Per Kilobase of Transcript Per Million Mapped Reads (FPKM) was
reported for each isoform of the gene expressed in brain and for the gene (sum of expression across all isoforms) using read
fragments generated from the ribosomal RNA-depleted total RNA. When only one isoform was detected, the isoform expression

estimate and the gene expression estimate are equal. FPKM values were calculated using the cuffdiff function in the CuffLinks
package.
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23 Vps52 (vacuolar protein sorting 52 homolog (S. cerevisiae))

Association With Alcohol Consumption in:
gene-level selected lines meta-analysis

Gene ID: GENE_18492

23.1 Concordance of Transcript Structure
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Figure 23.1: Reconstructed Transcripts of
Vpsb52. The Illumina PolyA track (green) displays
read coverage when including aligned reads from the
polyA-+-selected RNA from all six progenitor (SHR
and BN-Lx) samples. The Illumina Total track (blue)
displays read coverage when including aligned reads
from the ribosomal RNA-depleted total RNA from
all six progenitor (SHR and BN-Lx) samples. The
Exon-Exon Junction - polyA+ RNA track (grey) in-
dicates the regions of the genome that may be spliced
out in the mature mRNA, i.e., exon-exon junction.
The evidence for these splice site are reads in which
a portion of the read aligns to the area upstream of
the junction and another portion of the same read
aligns to the area downstream of the junction. Only
reads that matched perfectly to the region surround-
ing the junction were included in the graphic. The
junctions were labeled by their location and the num-
ber of reads (including all samples) that cover the
junction. The Brain Transcriptome Reconstruction
tracks (purple) display the isoforms identified in the
genome-guided de novo transcriptome reconstruction.
The Brain Transcriptome Reconstruction - polyA+
track (dark purple) only contains isoforms from genes
that were identified in the polyA+ RNA. The Brain
Transcriptome Reconstruction - not in polyA+ RNA
track (light purple) includes isoforms from genes that
were ONLY identified in the ribosomal RNA-depleted
total RNA. The Gene Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of the Affymetrix Exon Array probe sets
that were included in designating gene clusters. The
probe set labels contains the probe set ID used by
Affymetrix followed by the gene identifier generated
during the transcriptome reconstruction. The probe
sets are colored based on their correlation with each
other across the RI as displayed in the following den-
drograms. The Isoform Clusters Identified From Rat
Brain Transcriptome Reconstruction track displays
the location of probe sets that were included in defin-
ing isoform clusters. The probe set labels contains
the probe set ID used by Affymetrix followed by the
isoform identifier generated during the transcriptome
reconstruction. The color-coding of probe sets is the
same as the previous track. The remaining annota-
tion tracks and the image were generated the UCSC
Genome Browser (http://genome.ucsc.edu).
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Figure 23.2: Correlation Structure - All
Probe Sets Related To Vps52. The corre-
lation structure among probe sets used to gen-
erate the gene-level expression estimates was
determined using hierarchical clustering and 1
minus the Pearson correlation coefficient as the
distance measure between probe sets and clus-
ters. The bar underneath the dendrogram la-
beled Percent Samples Detected Above Back-
ground indicates using a grey scale the num-
ber of individual samples from the HXB/BXH
RI panel whose expression for that probe set
was detected above background (DABG p-
value<0.0001). The scale ranges from solid
black which indicates that the expression was
above background in 100% of samples to white
which indicates that the expression was above
background in 0% of RI samples. The bar at
the bottom of the graphic labeled Clusters indi-
cates clusters of probe sets formed when cutting
the dendrogram at a height of 0.6, i.e., corre-
lation coefficient>0.40. Clusters are designated
by color. The same colors are used in the UCSC
genome browser version of the gene to label the
positions of these probe sets.

Figure 23.3: Correlation  Struc-
ture - Probe Sets for Vpsb2
Detected Above Background. Using

the same methods as the previous graphic,
ONLY probe sets from the previous figure
that were detected above background on the
exon array were included in the hierarchical
clustering. The bar underneath the den-
drogram labeled Percent Samples Detected
Above Background indicates using a grey scale
the number of individual samples from the
HXB/BXH RI panel whose expression for
that probe set was detected above background
(DABG p-value<0.0001). The scale ranges
from solid black which indicates that the
expression was above background in 100%
of samples to white which indicates that the
expression was above background in 0% of RI
samples. The second bar at the bottom of
the graphic labeled Clusters indicates what
cluster each probe set belong to in the previous
graphic that including ALL probe sets for the
gene. The same colors are used in the UCSC
genome browser version of the gene to label
the positions of these probe sets.



23.2 Association with voluntary alcohol consumption

Log2 Expression

Comparison Difference P-value
Selected Lines
HAD1 vs. LAD1 -0.81 <0.0001
HAD2 vs. LAD2 -0.98 <0.0001
P vs. NP -0.15 0.1637
AA vs. ANA -0.50 0.0040
sP vs. sNP 0.16 0.1896
UChB vs. UChA -0.27 <0.0001
meta-analysis - <0.0001
HXB/BXH Panel

Correlation™® 0.34 0.1269

Table 23.1: Association of Expression Levels with Alcohol Consumption - Vps52 (GENE_18492). The differences
reported for the pairs of selected lines in the table are the differences in mean log base 2 transformed expression values between
high and low drinking lines calculated using a mixed linear regression model with a random effect for breeding pair with an
adaptive variance structure. In all cases, differences are calculated by subtracting the mean of the low drinking line from the
high drinking line, i.e. a positive estimate indicates a positive association between RNA expression and drinking. For the
HXB/BXH panel, the correlation coefficient for the panel is reported instead of a difference in expression. P-values were NOT
adjusted for multiple comparisons.

23.3 Quantification of RN A-Seq expression

SHR BN-Lx
GENE_18492 11.86 7.48
GENE_18492.ISO.01  5.07 0.83
GENE_18492.1SO_02  2.16 3.21
GENE_18492.1SO.03 1.89 2.13
GENE_18492.ISO_04 1.88 1.30
GENE_18492.ISO.05 0.82 0.00
GENE_18492.ISO_06  0.04 0.00

Table 23.2: RNA-Seq - Vps52. Read Fragments Per Kilobase of Transcript Per Million Mapped Reads (FPKM) was
reported for each isoform of the gene expressed in brain and for the gene (sum of expression across all isoforms) using read
fragments generated from the ribosomal RNA-depleted total RNA. When only one isoform was detected, the isoform expression
estimate and the gene expression estimate are equal. FPKM values were calculated using the cuffdiff function in the CuffLinks
package.
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Doc. S3. Functional Analysis

Phospholipase Cd (Plcd4) [1] is one of the top 10 differentially expressed genes across
the high and low drinking rats of the selected lines, as well as being a member of the Indian Red
4 module. The delta isoforms of phospholipase C are dependent on calcium and membrane
bound phosphatidylinositol (PIP2) (not Gq) for their activity and produce two intracellular
messengers, DAG and IPs. The metabolism of membrane-bound PIP, by PLC34 is also a
component of cell membrane dynamics which promote vesicular fusion and exocytosis in non-
excitable tissues [2-4]. Phospholipase Cb44 is highly expressed in brain [5] and certain of the
PLCs isoforms play an essential role in responding to calcium influx through the ARC channels
and the activation of PLCS acts as an “amplifier” [1] of cellular calcium signals through activation
of IPs-sensitive ryanodine receptors on the endoplasmic reticulum. Although recently, store-
operated channel control of intracellular calcium has also been identified in “excitable” cells of
the CNS (neurons), earlier thinking and experimentation localized the store-operated calcium
channels (CRAC) and ARC channels to non-excitable cells such as astrocytes and microglia
[6,7], in which cytosolic calcium transients can control a multitude of effectors ranging from
kinases and proteases to gliotransmission. Another mechanism for controlling cytosolic calcium
levels in non-excitable tissue as well as neurons [6] is through receptor gated, calcium
permeable, channels. One such channel, highly permeable to calcium, is the P2X4 purinergic
receptor [8]. The P2x4 receptor, which is activated by ATP, is particularly important in activation
of microglia and astrocytes in brain and controlling the secretion of inflammatory cytokines, as
well as GDNF, and glutamate and GABA from these cells [9]. The expression of the P2x4
receptor was negatively correlated with alcohol consumption, thus linking lower alcohol
consumption to higher expression of an element leading to higher cytosolic calcium levels.
Cytosolic calcium levels also impact the function of another member of the Indian Red 4 module

important for neuronal, astrocyte and microglial function and glial proliferation. Ift81 is a critical



component of cilium formation and cilium elongation in astrocytes, neurons and other
mammalian cell types [10]. The “primary cilium” in mammalian cells is usually a non-mobile
element surrounded by the plasma membrane (cilium membrane). The cilium is positioned to
sense physical and biochemical extracellular signals [11,12], to couple these signals to
proliferation in cells capable of proliferation (e.g., glia), and to participate in endocytotic and
exocytotic events [12]. One of the potent mechanisms controlling the length of a cilium
(inhibiting growth) is cytosolic calcium released from the endoplasmic reticulum or mitochondria
or entering through plasma membrane channels impacting the function of Ift81 [13]. In neurons
of the rat and mouse CNS, cilia have concentrated levels of somatostatin, 5-HTs and dopamine
D1 receptors [14-16] and cilia have been referred to as an extrasynaptic signaling device [17].
The cilium in the CNS may also act as a nutrient sensor [18] and ciliary malfunction has been
shown to control consumatory behavior [19].

The regulation of the localization of the P2x4 receptors to the plasma membrane occurs
through rapid delivery and endocytosis of these receptors, a process shown to occur in neurons
and glia [20]. In the process of endocytosis, the P2x4 receptors are incorporated into late
endosomes for transport to lysosomes or the Golgi for recycling [20]. The fusion of the
endosomes carrying P2x4 receptors with the Golgi apparatus and/or lysosomes has recently
been shown to be mediated by the Golgi associated retrograde protein (GARP) complex [21]. A
critical component of this complex is Vps52, which is another of the gene products identified as
one of the top 10 gene products differentially expressed across the six selectively bred lines of
rats.

Further “functional” connections within the Indian Red 4 module are evident between
elements linked to control of cytosolic and mitochondrial calcium and mitochondrial enzymes
and scaffolding molecules derived from Maats1 and Cog5 genes. Coenzyme Q5 (Cog5) is an
enzyme component in the synthesis of reduced ubiquinone (QH>) [22] which is critical as a

catalytic component of mitochondrial complexes 1 (NADH-ubiquinone oxidoreductase).



Complex 1, by catalyzing the transfer of electrons from NADH to ubiquinone, generates a
protein gradient which is utilized to synthesize ATP from ADP [23]. Complex 1 is composed of
multiple protein subunits, many of which can be phosphorylated by PKA present in the
mitochondria [24]. cAMP for activation of PKA in the mitochondria is generated by a soluble
dicarbonate activatable adenylyl cyclase in the mitochondrial matrix [25]. The phosphorylation
of Complex 1 subunits (e.g., NDUFS4 protein) promotes Complex 1 activity, increasing the
production of ATP and simultaneously reducing the mitochondrial production of ROS [22]. The
PKA in mitochondria is similar to the PKA associated with the plasma membrane of neurons
and glial cells in brain. The PKA holoenzyme is immobilized and kept in its inactive form by its
association of its regulatory subunit and the association of the regulatory subunit with
scaffolding proteins. cAMP interacts with the regulatory subunit and releases the catalytic
subunit to perform its phosphorylation reactions. In mitochondria, the Maats1 (AAT-1) protein
(Indian Red 4) interacts with AKAP to form a scaffold for the PKA regulatory subunit [26,27].

Recently Han and Ayer [28] demonstrated that adenosine can regulate the transcription
of Txnip (Indian Red 4 module member). Txnip, thioredoxin interacting protein, binds to
thioredoxin and inhibits its disulfide reductase activity, and in this way negatively regulates
thioredoxin’s actions on molecules affected by ROS and levels of ROS per se [29]. The
regulation of thioredoxin is only one of the actions of Txnip. Txnip also plays important roles in
glucose uptake into glia and modulates the production and release of inflammatory cytokines
[30].

Txnip’s role in cellular glucose metabolism is through an anapleurotic mechanism which
involves the transcription factor Mondo A. Activation of MondoA by glucose leads to the
increased transcription of Txnip which in turn, in a feedback fashion, reduces glucose uptake by
the glucose transporter, Glutl, [31] and reduces cellular energy production. Glutamine, which
can be produced from glutamate in astrocytes and other glial cells by glutamine synthetase

localized to glia (astrocytes) [32] is, on the other hand, a blocker of the transcriptional activity of



MondoA and can reduce cellular levels of Txnip, and increase glucose uptake. This process
defines a metabolic “check point” through a Txnip-modulated balance between glutamine and
glucose availability and utilization of these substrates for energy production in astrocytes.

Txnip transcription is also controlled by the PERK and IRE1 pathways which are
responsive to ROS and endoplasmic reticulum stress (unfolded protein response [33]). Txnip
transcription is induced by ER stress and ROS production [34] but ROS also promotes the
dissociation of Txnip from thioredoxin, thus promoting Txnip interaction with other proteins,
while releasing thioredoxin from inhibition. One such Txnip interaction is with the proteins of the
NLRP3 inflammasome (which promotes the activation of the inflammasome (i.e., Caspase 1
activation, and IL-1p and IL-18 production) [35]. Although the components of the NLRP3
inflammasome have been noted in neurons [36], much of the innate immunity response in the
CNS is mediated by the function of microglia and astrocytes [37]. As already mentioned,
hyperglycemia can drive the increased transcription of Txnip, and lead to activation of the
NLRP3 inflammasome, which has been referred to a “sensor for metabolic danger” [38].
Another avenue for activation of the inflammasome is extracellular ATP acting through P2X4
receptors [39]. This ATP can arise from autocrine release from microglia and astrocytes [40-42]
or can be released with activated neurotransmission from neurons, particularly GABA and
glutamatergic neurons [43,44]. The ATP can interact with purginergic receptors on glia and
activation of P2X7 and P2X4 receptors on microglia and astrocytes can in turn lead to
inflammasome activation (P2X7 by reducing intracellular K* levels and P2X4 by allowing Ca*™
entry) [35,45]. As already mentioned, the Indian Red 4 module also contains a regulator of glial
cytosolic calcium levels (Plcs4). ATP is also a substrate for oligoadenylate synthase (Oasla),
which generates 2’-5’-oligoadenylates that are mandatory activators of RNAse L [46]. Oasla

activity is inhibited by Oas1b, the product of one of our candidate transcripts, and recent



evidence indicates that RNAse L activation is an important component of the innate immune
response [47-49].

The ATP and glutamate used for gliotransmission are generated from de novo synthesis
of these compounds in glia. Glutamate synthesis is initiated by the enzyme pyruvate
carboxylase which in brain, is primarily localized in astrocytes [50,51] and the generation of ATP
is through the TCA cycle and mitochondrial oxidative phosphorylation. Thus, the TCA cycle and
mitochondrial oxidative phosphorylation generate not only the ATP to satisfy cellular energy
needs, but also the ATP to be released as a gliotransmitter. Mitochondrial oxidative
phosphorylation, in addition to producing ATP, is a major control of cellular NAD levels and
cellular redox state. NADH produced by glycolysis and the TCA cycle is converted to NAD in
concert with the generation of ATP, and the NAD/NADH ratio in cells constitutes a control for a
multitude of dehydrogenases as well as being a factor in the control of ROS.

When we examined the list of the top 10 genes which arose from the meta-analysis of
the six bidirectionally selected lines (six high drinking lines-six low drinking lines) we found that
two of the gene products already discussed above (Oaslb and Plcé4) were part of this list and
several of the other gene products were functionally related to the members of the Indian Red4
module.

The Ctss gene product is the lysosomal cysteine protease S (Cathepsin S). Cathepsin S
has been shown to be released from activated microglia and participate in the cleavage of the
transmembrane chemokine fractalkine which is expressed on neuronal membranes [52]. The
release of Cathepsin S from microglia is mediated in part by the purinergic P2X7 receptors [53]
and the release of Cathepsin S and its cleavage of fractalkine on neurons generates a peptide
ligand for the CX3CRL1 receptor expressed predominantly on microglia [54]. Thus,
communication between glia — neuron — glia is established by this system [54]. Under normal

conditions the Cathepsin S, fractalkine, CX3CR1 system can be neuroprotective [54,55] and in



fact participates positively in adult neurogenesis [56]. There is some evidence that the CX3CR1
receptor may also be expressed on some neurons in the CNS and participate in processes
related to regulation of neurotransmission and synaptic plasticity [54,57,58]. However,
activation of microglia in the process of inflammation leads to neuronal damage via the
Cathepsin S, fractalkine, CX3CR1 system [54,59].

Data derived from the meta-analysis of differentially expressed genes across the six
lines of rats selectively bred for differences in alcohol consumption, also identified Tmem14a as
a candidate gene whose expression was associated with the drinking phenotype. This was the
second example of a member of the TMEM family being identified through our analysis.
Tmem116, a member of both the Indian Red 4 and Aquamarine 1 modules, lacked much
mention in the literature, and thus its functional significance within our group of identified gene
products could not be ascertained. Tmem214a has, however, recently been linked to a role in
maintaining the membrane potential in mitochondria [60]. The maintenance of such potentials is
a critical component for continued function of oxidative phosphorylation in mitochondria and
prevention of the permeabilization of the mitochondrial outer membrane and suppression of pro-
apoptotic protein release from mitochondria [60]. The activity of Tmem14a in stabilizing
mitochondrial function has been postulated to be countered by ROS activation of the Bcl-2
family proteins and thus Tmem14a has been referred to as a suppressor of Bax-mediated
apoptosis [60]. The other gene products which were found through the selected lines meta-
analysis to be significantly differentially expressed and associated with differences in drinking
behavior between the members of the six high/low drinking lines were Fbxo 45 (a ubiquitin
ligase), Fibrulin 1, Tgm2 (transglutaminase 2), Nxphl (neurexinl) and the Cd74 antigen.
Interestingly, this group of candidates are located at the synapse between neurons or are part of
the extracellular matrix important in cell-cell contact or cell-cell functional interactions. Fbxo45
is selectively expressed in the central nervous system, and is an interaction partner of NOS in

some tissues [61]. INOS is a glial form of nitric oxide synthetase, and production of nitric oxide



by this isoform in astrocytes has been shown to influence glutamatergic neuro-transmission
[62]. Fbxo45 protein was found to be colocalized with VGIlutl and PSD95, also indicating
involvement with glutamatergic transmission [63]. One of the functions of Fbxo45 has been
shown to be important in the negative control of glutamatergic vesicle fusion with the synaptic
membrane in a depolarization independent manner. Thus, a knock-down of Fbxo45 in brain
leads to an increase in MEPSC, and over-expression of Fbxo45 diminishes mEPSCs [63].
Fbxo45 interacts with the Unc13-1 vesicular protein and leads to the ubiquitination and
degradation of Unc-1 [63]. Unc-1 has recently been shown to be a central player in the
“superpriming” of synaptic vesicles, enhancing sensitivity to calcium and making them
“‘competent” for release of neurotransmitter [64].

Fibrulin 1 is a small extracellular matrix protein that plays a role in adhesion, migration,
proliferation and differentiation in peripheral tissues [65]. Fibrulins, and particularly fibrulin 1,
have a particular affinity for fibronectin-based fibrils, and bind to Type Ill repeats of fibronectin
[66,67]. Our finding of Fibrulin 1 expression in brain can indicate that fibrulin/fibronectin
interactions take place in the CNS. The role of fibronectin in the CNS impacts significantly on
microglial activation and function. Microglia must migrate through a dense extracellular matrix
for their role in inflammatory processes and matrix remodeling, and microglia accomplish their
migratory role by being able to degrade fibronectin [68]. Fibronectin also functions to stimulate
the expression of P2X4 receptors on the surface of microglia during microglia activation.
Fibronectin exposure of glial cells in culture leads to increased transcription of P2X4 mRNA and
increased delivery to the cell surface [69,70]. Another of our candidates, transglutaminase 2, is
also located in the extracellular space (ECS) as well as in various intracellular compartments. It
is a calcium-dependent enzyme catalyzing deamidation, transamidation and protein cross-
linking [71]. Transglutaminase also possesses GTPase activity which allows it to act as a signal
transduction element for several cell surface receptors and couple the receptors to activation of

PLCS and increase in intracellular IP3 levels. In the ECS transglutaminase enables the



generation of stable covalent protein heterocomplexes, particulary between fibronectin and
other ECS proteins [71]. Transglutaminase is expressed in astrocytes, microglia and neurons
and one of its functions in brain is the control of mitochondrial integrity and energy production.
The deletion of Tgm2 causes dysregulation of respiratory complex 1 and 2 and reduction of ATP
production, but increased mitrochondrial membrane potential and reduction in Bax recruitment
and thus, reduction in apoptosis [72].

Nxphl codes for neurexophylin 1o [73]. Neuroxophylin is expressed primarily in brain
and its expression is limited to what have been described as inhibitory interneurons [73].
Neuroxophylin is rapidly N-glycosylated in many cell types, and proteolytic processing of the N-
glycosylated pre-protein generates the mature form, which is neurexin la. This reaction only
takes place in neurons [74]. Neurexin la is released into the extracellular space and partners
with a number of synaptic proteins, and such interactions generate specificity in the actions of
neurexin as an organizer of particular types of synapses. For instance, calsyntenin-3 interacts
with neurexin-1la to generate the development of GABAergic and glutamatergic synapses even
in adult brain tissue [74]. Just like neurexophylin, the expression of calsyntenin-3 seems to be
primarily confined to interneurons [74]. The differentiation induced by neurexin-1a and its
binding partners in postsynaptic membranes which evolve into GABA synapses includes the
recruitment and clustering of gephyrin and the gamma 2 subunit of the GABA-A receptor [75]. It
also should be noted that the synaptic development promoted by neurexin-1a and its partnering
proteins are critical in the process of new network connections between glutamatergic and
GABAergic axons as part of the process of neural plasticity [76].

The last of the annotated candidate gene products identified through our analysis is
Cd74. Cd74 is a membrane protein also known as MHC class Il invariant chain protein in cells
of the immune system [77]. Cd74 is expressed primarily in brain and it can interact with the

chemokine receptor CXCRA4 to generate a functional complex that can bind the chemokine-like



inflammatory factor, MIF (macrophage migration inhibitory factor) [78]. MIF is expressed in
astrocytes and microglia and can function intracellularly as a thioprotein-oxidoreductase similar
to thioredoxin or can be released and function as autocrine innate immunity regulator [79].
Through interaction with the Cd74-CXCR2/4 complex, MIF counteracts the effects of
glucocorticoids and can increase TNF-a, IL-8 and IL-1f [79]. One of the actions of MIF on glial
cells may be an activation of glucose metabolism. Although not yet demonstrated in brain, MIF
in peripheral tissues can elevate the function of phosphofructokinase and AMPK effects
increasing glucose uptake and increasing lactate production. Production and release of lactate

from astrocytes can fuel neuronal energy production [79].
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