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Bioinformatics

Normal Uniform Exponential

Poisson Binomial Gamma

Log−Normal Weibull Beta

Chi−Square Cauchy Logistic
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Bioinformatics

Demographics
• Pheno ∼ Clin.predictor + age + sex

Machine learning
• PredOutcome ∼ ClinFeat + age + PC

Statistical Genomics
• DNA ∼ Pheno + age + PC

• DNA ∼ Pheno + RNA + Metab

• DNA ∼ Metab + PC
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Primary Analysis



Primary - DNA, RNA, metabolomic and proteomic

DNA

• SNV and
INDEL

• Structural
variant

• Coding and
non-coding

RNA

• Quant
expression

• Splice

• ASE

Metabolomic,
proteomic,
clinical

• Distribution
(MetaboAna-
lystR)

• Visualisation

• QC
Clinical report, ACMG, and best-practice [1, 2, 3, 4]
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Primary DNA

• SNV and INDEL (GATK,
VEP) [5]

• Structural variant (GATK,
smoove, indexcov)

• Coding / non-coding [6, 7]
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Primary RNA

• Bulk RNA-seq pipielinea:
QC, DEG (DESeq2, edgeR)

• Splicing (SUPPA, rMATS,
Leafcutter, SVA, FRASER,
and SPOT)

aShweta Pipaliya, PhD.
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Secondary Analysis



Secondary - Variant, Gene, VSAT

• DNA Single variant

• DNA Gene burden

• DNA Variant set / Protein pathway

• RNA DEG, splicing, GSEA, protein pathway

• Joint with metabolomic / proteomic
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ProteoMCLustR

Proteome clustering with
Markov cluster algorithm (MCL) in R
for high performance computing platforms
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ProteoMCLustR
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ProteoMCLustR

Input:
Ni, i = 1, . . . , n :

Nodes (genes) in the STRING database
Eij , i, j = 1, . . . , n :

Edges (interactions) between nodes in STRING database
S : Score threshold for edges
I : Iteration limit
Lmin, Lmax : Size limits for clusters
e, r : Expansion & inflation parameters for MCL algorithm
Algorithm:
1. Preprocess (Ni, Eij , S) → (N′

i , E
′
ij)

2. ChooseInflation (N′
i , E

′
ij , Lmin, Lmax) → inflation

3. RunMCL (N′
i , E

′
ij , I, Lmin, Lmax, inflation, e, r)

3.1. Initialize M
(0)
ij =

E′
ij∑n

k=1
E′

ik
3.2. Iterate until convergence:
3.2.1. Expansion M(k) = (M(k−1))e

3.2.2. Inflation M
(k)
ij =

(M
(k−1)
ij

)r∑n
k=1

(M
(k−1)
ik

)r

3.3. Extract clusters from converged matrix M (final)

Output:
Clusters: Set of optimized node (gene) clusters
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Statistics

Variant
analysis map
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Statistics

Variant
analysis map
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Statistics

Variant
analysis map
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Demo



Demo - Case Report

Pertinent findings: Sample - SPH00123
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Demo - Cohort Report

Pertinent findings: Top 25
Based on: 490 cases
Controls: Yes (n=500)
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Demo - Secondary Report

Pertinent findings: Enriched protein pathway
Based on: 490 cases
Controls: Yes (n=500)
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Variant Set Association Test (blue)
with variant level contributions (alternating yellow/orange)
and variant contribution highlights.

Archipelago Plot
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Summary
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SwissPedHealth Analysis pipelines

[8]
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