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NCBI GEO 
Preliminary search: 2021 February 1st

Search string:

("diabetes mellitus, type 2"[MeSH Terms] OR type 2 diabetes[All Fields]) AND 

"Homo sapiens"[porgn] AND "Expression profiling by array"[Filter]

Expression sets 

for screening

(n = 178)

Excluded:

Conditions other than T2D

Non-human specimens

Early dysglycaemic conditions: IR, IGT, prediabetes

All diabetes phenotypes other than T2D

No healthy controls

Significant co-morbidity in control samples

Excluded:

lncRNA

miRNA

Samples subject to drug treatment and other interventions

Sub-samples in super-series

Pluripotent stem cells/Xenografts/Transfected or transgenic tissues

Undifferentiated tissues Expression sets for manual 

curation 

(n = 45)

Microarray for analysis

• DEG analysis (n = 27)

• Meta-analysis (n = 16)

Expression sets and full-text of related publications further screened 

against eligibility criteria and for availability of adequate information

Importing datasets 

for DEGs analysis

(n = 27)

GEOquery::getGEO

Log2 Normalization

(When required)

EDA

Checking normalization 

and the scales used
Inspection and extraction of clinical 

variables and T2D/control samples

Expression matrices + feature annotation
Curated data for 

DEG analysis

Differential expression 

analysis

limma

DEG output
Filtering

Padjusted < 0.05 &  Log2FC > 1 

(Upregulated) OR Log2FC < 

-0.5 (Downregulated)

DEG list (n = 16)

• Visualization: Stacked bar chart

• Classification by tissue type (n = 4)

• Visualization by tissue type: Venn diagram

DEG list (n = 16)

Input for MetaVolcanoR:

• Symbol

• Log2FC

• pvalue

• CI.L

• CI.R

Meta-analysis

MetaVolcanoR

Random effects model

Vote-counting approach

Combining-approach

Highly perturbed genes 

(n = 49)

Highly perturbed genes 

(n = 27)

Highly perturbed genes 

(n = 8)

metathr = 0.01

metathr = 0.01

metathr = 0.01

Compiled list of highly 

perturbed genes 

(n = 79)

Highly perturbed 

genes

(n = 79)

GENEMANIA

• Co-expression

• Pathway

• Physical Interactions

• Co-localization

• Genetic Interactions

Gene-gene interactions Importing and visualization 

of the PPI network in 

STRING

CYTOSCAPE:CENTISCAPE

PPI NETWORK

Hub-genes

(n = 28)

Determination of hub-genes

Betweenness > mean(Betweenness) 

AND Closeness > mean(Closeness)

AND Degree > mean(Degree)

• Highly-perturbed genes (n = 79)

• Hub-genes (n = 28) Enrichr
Downstream analyses

• Ontologies

• Pathways

• Diseases and Drugs

• Cell Types

• Miscellaneous

Gene Set Enrichment Analysis Summarization, Interpretation 

and Comparison of downstream 

analysis findings


