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1 Datasets

This section describe the datasets analysed by MOMIC and table ?? summarises
type of data used as input and their sizes.

GWES: Microarray: We have used data from the Gene Expression Om-
nibus (GEO) database [1]. The first dataset, GSE48350 contains microarray
data from normal controls (aged 20-99 years) and Alzheimer’s disease cases,
from 4 brain regions: hippocampus, entorhinal cortex, superior frontal cor-
tex, post-central gyrus. Changes in expression of synaptic and immune re-
lated genes were analyzed, investigating age-related changes and AD-related
changes, and region-specific patterns of change. These AD cases were processed
simultaneously with the control cases (young and aged) included in GSE11882
(GSE11882 dataset contains data exclusively from normal control brains). The
second dataset, GSE15222, is also related to genetic control of human brain
transcript expression in Alzheimer’s disease.

GWES: RNASeq. We have produced a synthetic dataset simulating as-
trocytes from AD cases and controls, illustrating the diversity of data layers
that can be integrated using the tools provided by MOMIC.

GWAS: We have prepared a dataset using data from the HapMap Project
[3]. This preparation consists on updating the datasets to rsID, removing SNPs
with minor allele frequency and adding fake case/control phenotypes. The goal
of the International HapMap Project is to determine the common patterns of
DNA sequence variation in the human genome and to make this information
freely available in the public domain.

Data from the International Genomics of Alzheimer’s Project (IGAP) [2]
have been used to illustrate the GWAS Meta-analysis protocol. IGAP is a
large two-stage study based upon genome-wide association studies (GWAS) on
individuals of European ancestry. In stage 1, IGAP used genotyped and imputed
data on 7,055,881 single nucleotide polymorphisms (SNPs) to meta-analyse four
previously-published GWAS datasets consisting of 17,008 Alzheimer’s disease
cases and 37,154 controls (The European Alzheimer’s disease Initiative – EADI
the Alzheimer Disease Genetics Consortium – ADGC The Cohorts for Heart
and Aging Research in Genomic Epidemiology consortium – CHARGE The
Genetic and Environmental Risk in AD consortium – GERAD). In stage 2,
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Table 1: Sizes of input datasets
Protocol Dataset Type Size
GWAS 1KG bed 1.2 GB
GWES Micorarray GSE15222 csv (expression matrix) 17 MB
GWES Micorarray GSE48350 CEL (raw data) 1.3 GB
GWES RNASeq Synthetic data FASTQ 7.2 GB
Proteomics BLSA csv (intensity matrix) 11 MB

11,632 SNPs were genotyped and tested for association in an independent set
of 8,572 Alzheimer’s disease cases and 11,312 controls. Finally, a meta-analysis
was performed combining results from stages 1 & 2.

Proteomics: The dataset used for the proteomics testing is the anonymized
Baltimore Longitudinal Study of Aging (BLSA) [4]. This study is a clinical re-
search program on human aging that began in 1958. Volunteers of different
ages join the study when they are healthy, and have follow-up visits for life.
Visits last for multiple days. Participants are evaluated for many physical el-
ements as well as for brain function. Physical tests are given. Information on
mood, personality, and social aspects of life is also collected. This program has
contributed more than any other research project to our understanding of aging.

2 Protocol diagrams

MOMIC currently compiles protocols for whole genome SNP data (GWAS),
mRNA expression (both from arrays and RNAseq experiments) and protein
data. Along with enrichment analysis and methods for combining heteroge-
neous data at different molecular levels. Figures 1 to 4 reveal the collection of
notebooks designed for each protocol.
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Figure 1: GWES Microarray protocol

Figure 2: GWES RNASeq protocol
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Figure 3: Proteomics protocol
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Figure 4: GWAS protocol
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