A Stress-Responsive RNA Switch
Regulates VEGF-A Expression



RNA as a sensor
of metabolism and more

Riboswitches: cis-RNA elements that bind
regulatory molecules causing a shift of
RNA structure

A Found in bacteria

A Respond to cellular metabolites,
environmental changes

A Operate via different mechanisms



Riboswitch mechanisms

1. RNA thermometers




Ribosome stalling within the mRNA leader
iInduces ermC mRNA translation
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Prokaryotic-like mechanism of translation
of the Cat-1 mRNA during amino acid starvation
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The RNA-binding proteins PTB and
HNRNP L stabilize the riboswitch

amino acid ’L/fh?/vp
starvation L




HNRPN L-mediated RNA switch for
VEGF-A mRNA translation during stress

The first protein-mediated mammalian riboswitch

A Vascular endothelial growth factor A is involved
In physiological and pathological angiogenic
processes

A Tumor angiogenesis



Decreased VEGF mRNA translation
blocks angiogenic activity
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The Interferon gActivated
nhibitor of Translation (GA
Complex
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Interferon grepresses VEGF-A mRNA
translation via the GAIT element

VEGF-A 3'UTR:
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The Dilemma

Hypoxia TIS11b-  Hur-
stability binding binding
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Q: How VEGF-A escapes translational repression during
hypoxia in the presence of inflammation?



Hypoxia reverses GAIT-element mediated
translational repression by interferon g
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HNRNR. binds to the HSR and restore:
VEGFA translation in hypoxia

Experimental Design

anti-sense oligo to the
HNRNP L binding site

(ASB VTR 332—357)

Cell free translation
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Rnase A nuclease digestion indicates co-existence

of two conformers In normoxia
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