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• Evidence in a mutation model of familial Alzheimer’s 
disease to support iron deficiency as an early step in 
disease progression.

• Our approach is an extension to standard RNA-seq 
analysis that assesses iron homeostasis and its 
disruption in different conditions (e.g. aging, 
hypoxia).
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Library prep

• cDNA from whole brains 
extracted and prepared 
for RNA-seq by Morgan.
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RNA-seq + 
data analysis 
• Expression of ~18,000 

genes quantified.

• Determined differentially 
expressed genes with 
linear modelling + 
moderated t-test 
(FDR p < 0.05).
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Law et al. 2014; Ritchie et al. 2015

https://genomebiology.biomedcentral.com/articles/10.1186/gb-2014-15-2-r29
https://academic.oup.com/nar/article/43/7/e47/2414268


FDR-adjusted p-value from Gene Set Enrichment Analysis with fry, camera, and fgsea < 0.05 Down Up





How can we define a 
comprehensive and 
sensitive set of genes that 
we can use to assess iron 
homeostasis responses 
and how they differ 
between conditions?

Iron Responsive 
Elements (IREs)

Set of ~200 genes 
involved in 
metabolism of 
heme, based on 36 
independently 
curated gene sets 

Hallmark 
Heme 
Metabolism



Iron Responsive 
Elements (IREs)

AAAA
AUG

IRP

5’ 3’

IRP
Fe

IRE

AAAA
AUG

IRP

5’ 3’
IRE

Translation

Translation inhibitedSet of 200 genes 
involved in 
metabolism of 
heme, based on 36 
independently 
curated gene sets 

Hallmark 
Heme 
Metabolism Under iron deficient conditions:



Iron Responsive 
Elements (IREs)

AAAA
AUG

IRP

5’ 3’

IRP
Fe

IRE

AAAA
AUG

IRP

5’ 3’
IRE

Translation

Translation inhibitedSet of 200 genes 
involved in 
metabolism of 
heme, based on 36 
independently 
curated gene sets 

Hallmark 
Heme 
Metabolism Under iron deficient conditions:



1,207 genes 
with 3’ IREs

393 genes 
with 5’ IREs
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Other gene sets from 
MSigDB showing 
overlap with IRE gene 
sets (enrichment FDR 
p-value < 0.05)

Genes with IREs were identified by searching all reference zebrafish transcripts for IRE stem-loop motifs with SIREs.
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Gene Set Enrichment Analysis as previously done, but with the 3’ and 5’ IRE gene sets we defined
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