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Background: Special AT-rich sequence-binding protein 2 (Satb2) is 

a highly conserved DNA‐binding protein that regulates higher-order 

chromatin configuration [1]. We have shown that Satb2 is required for 

late long-term potentiation (L-LTP) and long-term memory formation. 

We also showed that Satb2-dependent alterations in miRNA expres-

sion levels likely cause changes in the expression of synaptic 

plasticity proteins like Arc [2]. Recent RNA sequencing and quantita-

tive proteomics data from our lab suggest that differentially expressed 

genes and proteins in Satb2 CamKIICre conditional KO animals are 

enriched for GO terms related to receptor function, oxidative 

phosphorylation and peptide metabolism amongst others. Based on 

these Data we hypothesize that Satb2 is part of a nuclear machinery 

which provides a cell-wide functional homeostatic set point, via 

transcriptional / translational alterations and changes in the 3D 

chromatin loopscape. 

Methods: In order to understand the role of Satb2 in homeo- 

static mechanisms we established primary cortical cultures from 

Satb2Nes-Cre cKO and Satb2fl/fl mice and matured them for 13 days 

in vitro. To induce synaptic scaling, neurons were treated with the 

GABAA antagonist bicuculline (downscaling) or the sodium channel 

blocker TTX (upscaling) for 48 h, and AMPAR scaling was quantified 

by immunoblotting and mEPSC measurements. Chronic glucocorti-

coid-mediated stress was investigated by applying the corticosteroid 

dexamethasone for 6 h and differential mRNA expression levels of 

glucocorticoid receptor (GR) and mineralocorticoid receptor (MR) 

were quantified. Mitochondrial O2 consumption rate was measured 

using the Agilent Seahorse XF Analyzer. 

Results: We were able to show that upon chronic network activation 

(bicuculline), protein levels of AMPAR subunits GluA1 and GluA2 are 

downregulated in Satb2fl/fl but not in Satb2Nes-Cre cKO neurons. 

Furthermore, we could show that scaling of mEPSC amplitudes upon 

chronic network activation (bicuculline) and silencing (TTX) seems  

to be impaired in Satb2Nes-Cre cKO neurons. Six hours treatment with 

the corticosteroid dexamethasone leads to an impaired negative 

feedback mechanism of the glucocorticoid receptor in Satb2Nes-Cre 

cKO neurons compared to Satb2fl/fl neurons. Preliminary respiratory 

measurements indicate for a potential role of Satb2 for maintaining 

functional oxidative phosphorylation / mitochondrial function. 

Discussion: Taken together our findings show impli7 

cations of Satb2 for cell wide homeostatic mechanisms. Therefore we 

suggest a regulatory role of Satb2 not only for synaptic receptor 

function but for a broad variety of cell-physiological processes like 

glucocorticoid-mediated stress response and mitochondrial 

respiration. 
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