QUEEN'’S Circadian clocks in diabetic retinal endothelial cells

UNIVERSITY
BELFAST Eleni Beli’, Hanagh Winter!, David Hughes', Andriana Margariti!, Alan Stitt’

ESTP1845

Wellcome-Wolfson Institute for Experimental Medicine, Queen’s University Belfast

ABSTRACT

Background: Diabetes has been reported The molecular organization of the circadian clock High glucose can alter the expression of circadian genes in
to alter normal C|.rcad|an 'hythms ana primary human retinal endothelial cells (HRECs)
circadian disruption emerges as an
important factor in the disease prognosis Bmal-1 Per2 Dec2
and treatment success. Our objective was to Core Loop 1.5- 20- 1.5-
investigate whether diabetes affects 15
circadian gene expression in endothelial 5 5 5
cells and the mechanisms involved. < “ os ° ll “ os
Methods: Induced Pluripotent Stem Cell- _ﬂ_‘__> 0'5-
Derived Endothelial Cells (iPS-ECs) from ot B @-@D R TS % R
healthy and diabetic patients were Etakconucin Genesl b- gluicose D- glucose D- glucose
se?fuenc%d gnd dlfferle?usltanglys? was Figure 2. High glucose retinal primary endothelial cells had similar
pEriormets, enes reiaier 1o eireadian HOGERUSI ?K/qé # results to retinal primary endothelial cells as in the ip-ECs from
rhythms were identified. Primary human > , _ ,
retinal endothelial cells (HRECs) were CCGs N\S\, diabetic patients (n=1, currently we analyze samples)
cultured in vivo in hyperglycaemic and i G
hypoxic conditions to validate the results. S— Hypoxia in combination with high glucose also alters the
Cells were synchronised with 50% serum expression of circadian aenes in HRECS
shock and repeated samples collected every Circadian genes that are significantly different between human A .
2 hours over a 36 hour period. Circadian derived ip-ECs from healthy and diabetic patients Per? . O
gene expression was measured using RT- 1_ B sxo,
PCR. Sy 3 2 8 B 1% O, (hypoxia)
Results: ip-ECs from diabetic patients had a | l._ll
5.7 fold reduction in Dec2 mRNA expression || 4, Per2 was slightly upregulated, T 25 s 25 s T
and a 4.0 fold increase in Bmal-2. Four % 0— showing increased transcriptional s dilicsse - glucose D- glucose
weeks of hyperglycaemic conditions resulted | S activity of Arntl-1 on E boxes. —p Figure 3. Hypoxia affects circadian
in a slight increase of Bmal-1 and a = Arntl-2, is a paralogue of Arntl-1 B 1o0- | gene expression in HRECs at higher
reduction in Dec2 mRNA. Hypoxia had a N 5 which also forms heterodimers with 5 - Hypoxia -e- Control Joareo than hiah alucose
significant effect in reducing the expression S Clock and Npasz to regulate E boxes ' : J 9n g ~
of the majority of circadian genes and in ggnper;)moters of circadian controlled 0.6- \(,:vo«e) aC?]ZTezee)ézl;iSISeI(;l (n=1, currently
cszgrrlcc;ri]cir(o)gfzgirljezlzac ;gpedf(;bhuysaoc)i(lrgadian -10 ' ' ' ' ' Bhihe41 (Dec2) was downregulated. g: ' ;
oscillation but lower amplitude of Bmal- iGN AP S pindng. e andinniols Ami 00# _ (B) Circadian rhythmicity of Bmal-1
1 indicating an effect of hypoxia on circadian ? &\\0 = ? 5 9131721252933 mMRNA in a time course under
rhythmicity. X ZT time hypoxic conditions (n=3)
Conclusions: Diabetic conditions resulted in Q;b\’
a specific reduction of Dec2 expression in .
both patient derived iPS-ECs and HRECS in Conclusions
hyperglycaemic conditions. Hypoxia alone Figure 1. mRNA sequencing was performed in human derived ip-ECs from  Diabetic ip- ECs have reduced Dec2 and increased Bmal-2
had a more pronounced effect on circadian || diabetic and control patients. Fold change indicates the differential expression | |+ High glucose specifically downregulated Dec2 expression and
gene expression and rhythmicity compared | jn diabetes over control. Here we looked on circadian core genes and only increased Bmal-1
to hyperglycaemia alone. shown the identified significantly different genes related to circadian rhythms. | [+ Hypoxia also affected overall circadian gene expression and
No difference was found for the major core genes with the exception of Per2. rhythmicity, with reduced Bmal-1, Per1, Cry1 and Dec2 but made the
rhythms more robust




