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(Fl  #3(Purpose))

Stroke is a leading cause of mortality and long-term disability worldwide, Although intensive efforts have been made to
develop new pharmacological therapies, tissue plasminogen activator ({PA) is still the only Food and Drug Administration
(FDA}-approved medication for ischemic stroke, but its use is restricted to a narrow time window, with a high risk of
hemorrhage. MicroRNAs (miRNAs), a group of endogenous non-coding RNAs composed of ~20 nucleotides, function as a
critical role in post-transcriptional gene regulation via sequence-specifically binding to the 3'-untranslated region (UTR) of one
or more messenger RNAs (mRNAs). Among the miRNAs involved in central nervous system diseases, miRNA-132/212
cluster is a highly brain-enriched microRNA cluster and has been well-studied as an upstream inhibitory regulator on mRNA
expression in CNS and has been linked to a particularly wide variety of brain diseases, but the role of miR-132/212 in the
neurovascular unit in ischemic stroke is still unclear. In this study, we sought to elucidate the role of miR-132/212 in the

interaction among neurons and endothelial cells in ischemic stroke.

AR & U2 A (Methods/Results))

As CREeregLilated transcription coactivator 1 (CRTC1) has been predicted to be an upstream regulator of miR-132/212 by
in silico analysis, we generated CRTC} KO mice using CRISPR/CAS9, then subjected both CRTC1 KO and wild-type {(WT)
mice to 1 h of middle cerebral artery occlusion. CRTC] deletion led 1o a decrease in miR-132/212 expression, and
significantly increased infarct volume and aggravated blood-brain barrier (BBB) dysfunciion after ischemic siroke, with
worsening neurological deficits. CRTC1 deletion also upregulated RNA-binding Fox-1 (RBFox-1) pretein in neurons, and
consistent with this; transfection of miR-132/212 antagomir upregulaied RBFox-1 in neurons after ischemic stroke.
Furthermore, CRTC]1 deletion suppressed vascular bed and upregulated protein levels of tight junction associated protein-1
(TJAP-1) and Claudin-1 in mice brain. Dual luciferase assay demonstrated that miR-132/212 translationally suppresses
RBFox-1, TIAP-1 and Claudin-1 by directly binding to their respective 3'-untranslated regions. Moreover, human umbilical
vein endothelial cells (HUVECSs) co-cultured with CRTC1-deficient neurons exhibited increased susceptibility to hypoxia. To
functionally specify the direct relationship between neuron-derived miR-132 and tight junction proteins, we transfected miR-
132 mimic/antagomir/vehicle into neurons which \;rere cocultured with HUVECS, and found HUVECSs co-cultured with
neurons which were transfected with miR-132 mimic gradually attenvated the TEER decline compared to vehicle group,
suggesting that miR-132 upregulated ECs resistance to OGD by an external pathway,

{# 4§ (Conclusion))

Our findings demonstrate that CRTC1 deficiency aggravates neurological deficits in miee in the early phase after stroke.
This worsening is mediated by RBFox| via disruption of CRTC1-miR-132 signaling in neurons. The miR-132/212
dysregulation impairs BBB function, and is associated with perturbations in TIAP-1, Claudin-1 and Claudin-5. Further studies
are needed to clarify the paracrine communication mechanisms by which miRNAs and non-coding RNAs affect CNS
pathology after stroke. Investigation of the intercellular signaling mechanisms mediated by miRNAs may lead to novel .

approaches for the treatment of stroke.
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