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Lots of extra meta-data beyond the primary factor



RAD BIO APP is a interactive relational database 
made from GeneLab radiation meta-data

Radiation
Dose

TimeSpace

“Drill down into the data”

Barker et al., (2021)



“Drill down into the data”

Abundance
count

Time & spaceTaxonomy

MANGO is native graph interactive 
relational database for microbiomes

Evolved into European Bioinformatics “Super Study” 
https://www.ebi.ac.uk/metagenomics/super-studies/3

https://www.ebi.ac.uk/metagenomics/super-studies/3


Space shuttle

ISS wallBRIC VEGGIE EMCSPetri dish

Petri dish
& other science
Carriers such as 
pillows and ponds

Custom cassette
1G & fractional G’s
Centrifuge on orbit
Fractional G forces

Square dish 10x10cm

Circular 60mm

International Space Station

In Flight
Shenzhou

Simbox
1G vs uG’s
Centrifuge on orbit
Fractional G forces

Atmospheric chamber

On Earth

HZE radiation

GeneLab Plant Analysis Working Group assessed all methods used to harvest RNA from flight



TOAST is native graph 
interactive relational database

Normalized
Transcript
count

MetadataStatistics

“Drill down into the data”

Integrated multi-omics explorer
providing access to space biology RNAseq, 

microarray, proteomic and epigenetic 

Barker et al., 2020



GeneLab 
Curated Metadata

Clustering 

5 GLDS accessions 
RNAseq

10 GLDS accessions 
MicroArray

Gene ID 
Conversion &
Normalization

>105 comparisons
● Differential 

expression
● Fold change
● DESeq2 stats
● Visualization
● Intersect analysis

Overbay et al., 2021

TOAST2 -> “The MATRIX”

Barker, Kruse, Johnson et al., (2023)



GeneLab Metadata adds weight to nodes and 
edges in Knowledge Graphs

Many potential data types eg environmental metadata, microbiome, 
transcriptomics, proteomics, epigenetics, mutli-omics and phenomics   

MetadataStatistics

Quantitative
data



The Matrix transcriptional matrix & meta-data matrix from the 
first 15 Arabidopsis spaceflight response transcriptomes

Barker, Kruse, Johnson et al., (2023)
“Links between methodologies can be found” 



We can identify studies with increased connectivity 

Barker, Kruse, Johnson et al., (2023)

Multi-omics tissue node

Ecotype Node

Light/Dark Node

Preservation node



We can identify studies with increased similarity / “Edge score”

Barker, Kruse, Johnson et al., (2023)



https://knetminer.com/beta/knetspace/network/970c571c-15da-4b93-87ad-ef1418ef9d29

Gene involved in BRIC flight BRIC & RNAseq

Barker, Kruse, Johnson et al., (2023)

& mitochondria

https://knetminer.com/beta/knetspace/network/970c571c-15da-4b93-87ad-ef1418ef9d29


Time lapse photography of Inspiration 4 launch 
made of multiple telescope tracking shots, by the “MARS Scientific group” 

Is there a Lesson? “Artifacts associated with imaging system can make it hard to 
see true events the vehicle experienced during the launch / Mission”. 



Questions?


