TRAIL downregulates Endothelin 1 and upregulates Superoxide Dismutase 1 in
human aortic endothelial cells under proatherogenic conditions
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» Tumour necrosis factor related apoptosis inducing ligand (TRAIL) \
may be involved in the pathogenesis of cardiovascular disease =~ Downregulated | Upregulated S

* |n vivo findings suggest that TRAIL may exhibit vasoprotective e
effects on the endothelium, although the mechanism of TRAIL- WS VEGF sax BCL2-associated X protein
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» Atherosclerosis is a chronic inflammatory condition and in vitro

studies have demonstrated that endothelial cells exposed to
disturbed/oscillatory flow adopt a proinflammatory phenotype?
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» The aim of this study was to characterise the protective effects of W HIF1A — —

TRAIL on inflammatory gene expression from vascular endothelial FN1 §
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EONI . TIMP1 Tissue inhibitor of matrix metalloproteinase 1

P [ TRAIL TNF related apoptosis inducing ligand
»  Human aortic endothelial cells (HAECs) were CAV1 VEcF Vascular endothelial growth factor
grown to confluency in standardised Promocell media COHS>mm
» HAECs were seeded onto 0.6mm u-slide plate at a concentration
of 200,000 cells per slide M BAX |
 The slide was attached to the IBIDIg p-slide pump system (Image _—ae
1) which was connected to an air pressure control pump -0 -25 O 25 20 75 100 125 150

 Cells were exposed to the conditions outlined below MRNA expression — Fold regulation

Figure 3. Effect of TRAIL on HAEC gene expression under oscillatory flow. Histogram/table
shows upregulatory (blue) and downregulatory (red) effects of TRAIL on HAEC genes under
oscillatory flow. Housekeeping genes for normalization include B2 macroglobulin and arachidonate
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Table 1. Experimental conditions

Control HAECs
Untreated media
+/-10 dynes/cm?
24 hours

- Miedia-+ TRAIL 100ng/mi o reseners « TRAIL upregulated a number of genes including SOD1, which
(/120 dynes/em? > > encodes the enzyme Superoxide dismutase, involved in the
I _.:ﬁf-%’f&;ﬁ breakdown of reactive oxygen species (ROS)
» RNA was harvested with Armhiont N (O  TRAIL downregulated EDN1 and EDNRA, which encodes
mirVana miRNA Isolation air in ‘7’:*%  Perfusion Endothelin 1 and the Endothelin receptor. These potent
kit™ after 24 hours Electronic _— - ~ tubing proinflammatory proteins can mediate ROS generation through
» cDNA was synthesised e e increased NADPH oxidase activity*
using RT2 PreAMP cDNA “ receiving plate  TRAIL also downregulated the adhesion molecule genes CDHS
synthesis kit (Qiagen) N\ h L and PECAM, which are involved in the promotion of atherogenesis
. cDNA was added to a RT2 | \ ” 3 * |n conclusion, TRAIL appears to exert protective anti-inflammatory
Profiler™ PCR array of genes ﬂu:SESLHH effects, in a proatherogenic environment, partly through reduction
involved in endothelial cell biology of oxidative stress

and analysed on ABIl 7900HT Real
Time PCR system

REFERENCES

CDNA 1 ———m 1. DiBartolo BA., Chan J., Bennett MR_, Cartland S_, Bao S., Tuch BE., Kavurma MM. (2011).

Control: -TRAIL - e Image 1. Fluidic unit from the IBIDI M e _ _ _
- B 7 u-slide pump system. A TNF-related apoptosis-inducing ligand (TRAIL) protects against diabetes and atherosclerosis

i 74 . . ] . :
) oroatherogenic environment is In Apoe—/— mice. Diabetologia, 54(12), 3157-3167

so0s LG AL | simulated by applying oscillatory flow 2. Watt V., Chamberlain J., Steiner T., Francis S., Crossman D. (2011). TRAIL attenuates the

T Todeumber 10 the u-slide by separating the development of atherosclerosis in apolipoprotein E deficient mice. Atherosclerosis, 215(2),
g v switching times of the valves on the 348-394. _ _ _
fluidic unit 3. Malek AM._, Alper SL., Izumo, S. (1999). Hemodynamic shear stress and Iits role in
atherosclerosis. Jama, 282(21), 2035-2042.

4. DongF., Zhang X., Wold LE., Ren Q., Zhang Z., Ren, J. (2005). Endothelin-1 enhances
oxidative stress, cell proliferation and reduces apoptosis in human umbilical vein endothelial
cells: role of ETB receptor, NADPH oxidase and caveolin-1. British journal of

Image 2. PCR array analysis on Real Time PCR system pharmacology, 145(3), 323-333

Poster | (@ AN RY Y

presented P May 2015 .
at: DUBLIN, IRELAND :L

Pocter:. o
Sessmnﬂnhne




