Long Non-coding RNA MIAT Regulates Inflammation-induced Synaptic
Deficits in Human iPSC-derived Dopaminergic Neurons
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Introduction

» 2/3 of major depressive disorder patients are female,
suggesting sex gap in etiology .

* Inflammation contributes to depression and reduces
dopamine (DA) concentration in the brain 1.
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Fig. 3 Neural activity recorded
by multi-electrode array (MEA).
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Model: male human induced pluripotent stem cell (hiPSC)-
derived DA Neurons 21,

Fig. 1 Knocking out MIAT in male DA neurons. A) RT-gPCR results
showing higher baseline MIAT expression in healthy control male DA neurons.
B) Diagram illustrating target sites of two gRNA pairs for deletion of the MIAT
promoter region Bl. C) MIAT KO efficiency verified by RT-qPCR. P: parental,

Approaches: HC iPSCs DAN MKO: MIAT KO. Unpaired t test (2-tail): ** p < 0.01, **** p < 0.0001.
* Inflammatory stimulus: 5 ng/mL IL-6 for 24 hrs, with vehicle

(PBS) control
* Manipulate MIAT: knock out promotor region of MIAT by

Fig. 4 Transmission electron
microscopy (TEM) of synaptic
vesicles. A) TEM images of
synaptic terminal in IL-6-treated
and vehicle control MIAT KO DA
neurons. Ultrathin sections (60—
70 nm) were cut using a Leica EM
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» Male DA neurons had higher expression of MIAT at

baseline (Fig. 1A) CO"CIUS'O"S o This work is published in
 |IL-6 reduced DA concentrations (Fig. 2), neural activities ?I/Del\tﬂlfgl?iiq?;;6h3a2f;"acology
(Fig. 3), synaptic vesicle docking and density (Fig. 4) in Male DA neurons had higher expression of MIAT at baseline, compared to female DA neurons. Therefore, we knocked out MIAT in male DA o _
MIAT KO neurons, while these functions were unaltered in neurons to investigate the role of MIAT in mediating responses to IL-6. Interestingly, IL-6 reduced DA release, neural activity, synaptic vesicle © Th'sl St_”dﬁl‘_"’?f Condljj"ted(;""th_p‘jt‘,"’er
parental DA neurons. docking and density in MIAT KO neurons, while these functions were unaltered in parental (healthy control) male neurons. e

o Shown data are mean + SEM. P value <

A k | d Furthermore, these DA deficits observed in male MIAT KO neurons were similar to those in healthy control female DA neurons as suggested 0.05 was C‘_mSidered statistically significant.
cKnowie gements by our previous findings. To our knowledge, we provided the first evidence that IncRNA MIAT mediates differential responses to inflammation in o COI: AHM is a paid consultant for Freedom
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P. Apkarian Integrated Electron Microscopy Core Facility. pathways 21 and underlying molecular machinery will be an interesting future direction.
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