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Trisomy 21
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Goals of meta-analysis

e to identify new (better?) markers

e to analyse gene networks
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Meta-analysis of type-2 diabetes mellitus

data

Scoring: .
» agglomerate data sets

» define a disease score for each individual |
study
* sum disease score across studies “7\
* judge the significance of the overall disease SN
score by Bootstrap NS

score histogram

density

Highly accessad score

Rasche, Al-Hasani, Herwig (2008) BMC Genomics, 9:310
T e e e A e L G G P o o e e e

Py

o Vg 0 sk
L o Yo T st




Data processing

analysis

] \
Issues to consider: phenonperio TNA
\\ quality control of raw data

determine test cases

- re-mapping of probes
(alternative cdf files)

normalisation
(normalisation and summarisation for the
batch of data in the test case)

- I i A
normalisation - _ -
3 ey (KEGE, Tearsgath, evaluation of the data
.'mww (genewise assessment of alterad expression) &Pm values
- Differential expression g Qe et

differential expression
(filter evaldata for differentially expressed
genes)

N

-  Functional characterisation
of candidate genes

for each test case

enrichment
(differentially expressed genes
averrepresentad in qene sets?)

group testing
({genes in gene set have altered \
expression?} enrichment list

WA/
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r . fold change,
p : average detection P-value
e : standard error of the ratio
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Meta-analysis —

it

Serpina1l — specific marker Entropy criterion:
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Robustifying marker detection

Table 3 Results for T2DM OMIM genes
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L s Supplementary Table 3 Fairwise overlap of different T2DN candidate approaches.
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Measure enrichment of

functional information

- assume that you identify a set of n genes

- under these n genes k have a certain functional

category (e.g.
catalytic activity)

Question:
Are genes with catalytic activity enriched in the
selected gene set ?

N number of all genes under consideration
n number of differentialy expressed genes
k  number of genes with the specific category KYN-K
K number of all genes with that category K n—k
P(k) = P-value:
N P(i
] p=> P(j)
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Over-representation and gene

enrichment

Complement,
coagulation
cascades

Arachidonic acid metabh.

Metabh. of xenobiotics

by cytochrome P450 MAPK signaling

Table 5 Gene set enrichment of the most significant KEGG pathways.

Pathway ID SigSet Set Sig Al P-value  Q-value Pathway description

path:mmu03320 13 69 213 15274 1.02E-11 1.37E-09 PPAR signaling pathway Antigen processing
path:mmu04920 12 73 213 15274 3.46E-10 1.66E-08 Adipocytokine signaling pathway and presentatior
path:mmu04930 10 44 213 15274 3.69E-10 1.66E-08 Type Il diahetes mellitus

path:mmu04910 13 128 213 15274 2.70E-08 9.09E-07 Insulin signaling pathway .

path:mmu04612 6 38 213 15274 130E05 0000351 Antigen processing and presentation Fatty acid metab.

path:mmu00280 6 44 213 15274 3.11E-05  0.000697 Valine, leucine and isoleucine deg. Toll-like
path:mmu04610 7 67 213 15274 398E-05  0.000764 Complement and coagulation casc. g

All are the genes under consideration, Sig the number of candidate genes. Set is the number of genes in the
pathway under study and SigSet the overlap of genes in the pathway and the candidate genes. P-values were
computed with the upper tail of the hypergeometric distribution indicatmg the probability of observing this
overlap by chance. Q-values are the multiple testing corrected P-values [60, 61].

» simple count statistics based on
hypergeometric distribution

» each gene is weighted equally

Adipocytc
signaling

 no crosstalk between pathways is taken into
account

Type 1l diabetes
mellitus
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Marker identification in Down’s Syndrome

HUGO_NAME Score
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Meta analysis — KEGG overrepresentation

~EWALS

path:hsa05010 3 27 146 18273 0,00127 Alzheimers disease - Homo sapiens (human)
path:hsa04670 5 112 146 18273 0,00206 Leukocyte transendothelial migration - Homo sapiens (human)
path:hsa04514 4 103 146 18273 0,00939 Cell adhesion molecules (CAMs) - Homo sapiens (human)
path:hsa04530 4 112 146 18273 0,0125 Tight junction - Homo sapiens (human)

path:hsa01430 4 114 146 18273 0,0133 Cell Communication - Homo sapiens (human)
path:hsa00030 2 25 146 18273 0,0169 Pentose phosphate pathway - Homo sapiens (human)
path:hsa00450 2 29 146 18273 0,0224 Selenoamino acid metabolism - Homo sapiens (human)
path:hsa05040 2 30 146 18273 0,0238 Huntingtons disease - Homo sapiens (human)
path:hsa00052 2 31 146 18273 0,0253 Galactose metabolism - Homo sapiens (human)
path:hsa04512 3 82 146 18273 0,028 ECM-receptor interaction - Homo sapiens (human)
path:hsa04630 4 146 146 18273 0,0297 Jak-STAT signaling pathway - Homo sapiens (human)
path:hsa01510 2 38 146 18273 0,037 Neurodegenerative Disorders - Homo sapiens (human)
path:hsa00750 1 5 146 18273 0,0393 Vitamin B6 metabolism - Homo sapiens (human)

path:hsa04330 2 43 146 18273 0,0463 Notch signaling pathway - Homo sapiens (human)
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Meta analysis — pathway crosstalk

Cell Cell
communication adhesion

Reg. of
actin
cytoskel.

Arachidonic acid
metabolism
Neurodegenerative
disorders

One carbon
pool by folate

Glycan
structures
biosynth.

Amyotrophic
lateral
sclerosis

Leukocyte
transendothelial
migration

Alzheimer’s
disease

1 = Oxidative phosphorylation

2 = Purine metabolism

3 = Glycosylphospatidylinositol
(GPI)-anchor biosynthesis

Natural killer cell
mediated cytotoxicity
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