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Background — Function of GR,,.¢10vai

GR1a610va1 - @ SUbstitution in Helix 5 of the GR ligand bindind domain

* enhances GC-responsiveness of GR @
e triggers compensatory downregulation of the HPA axis
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Aims

* To explore mechanisms underlying the effect of GR,,¢;0v4 ON HPA axis
and thus provide insights into its feedback-regulation

* GRis a ligand-activated transcription factor => investigate transcriptome signature of

GRAIa610VaI

* To link the changes in gene expression to phenotypic manifestation/behavior



Experiment — Transcriptome signature of GR,,.¢10val

e A cohort of 48 piglets (7-weeks old) treated and sampled 3h post treatment
* Control group - Saline, 10 AlaAla (5%, 55") and 10 ValVal (5%, 5d)
* D10 group - 10ug/kg Dexamethasone, 8 AlaAla (4%, 45") and 8 ValVal (4%, 4d")
* D60 group - 60ug/kg Dexamethasone, 6 AlaAla (4%, 45") and 6 ValVal (4%, 4d")

* Bulk mRNA-Sequencing (40 Mio pair-end reads) ot 0 Aadiby
e Cgroup: Hypothalamus (Hyp), Hippocampus (Hip), Amygdala (Amy), Adrenal GIand (AG)
D10, D60: Hypothalamus, Hippocampus

Murani et al. 2019 Murani et al. 2022
PMID: 31249595 PMID: 33853082



Response to DEX treatment

* Both Dexamethasone doses induced transcriptome changes
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Overall results - brain

* Number of differentially expressed genes (p<0.05):

* Cgroup: Hyp Hip
* Hyp: 242
* Hip: 264
* Amy: 853

* D10 group:
* Hyp: 438
* Hip: 330

* D60 group:
* Hyp: 492
* Hip: 470
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Common differentially expressed genes
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Impact of GR,_¢10va ON HPA-axis regulation

* DEX-application reverses the effect of GR,,¢,0v, ©N CRH expression:
is this counter-compensatory reaction to keep HPA axis balance?
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DE genes in the amygdala are enriched for immune response

* In the amygdala, pro-inflammatory genes (e.g. CD14, MYD88)
are up-regulated by the Val variant at baseline (Control)
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DE genes in D60 are enriched for immune response s

* Pro-inflammatory genes are more strongly up-regulated by DEX
in Val carriers (e.g. CD14), particularly in the Hippocampus
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DEX-regulated co-expr. modules are influenced by GR,,.¢10vai
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GR,1.610v INfluences key hub genes
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GR,1.610v INfluences key hub genes
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GR,1.610v4 dO€S NOt change topology of gene networks
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GR,1.610v4 dO€S NOt change topology of gene networks
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GR,1.610v4 dO€S NOt change topology of gene networks
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Behavioral testing

* A cohort of 144 piglets was tested to evaluate their personality traits (coping style,
fearfulness/boldness, exploration, activity, sociability):

* Backtest
* Group tests including novel-human, open-door, and novel object tests
 individual tests including a combined open field/novel object test
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Back test

* Back test indicates more active coping by Val carriers
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Individual test

* Novel object test indicates higher boldness and lower exploration of Val carriers
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Summary & Conclusions cb

v’ Effect on co-expression networks is consistent with the gain-of-function

= Evidence for changes in neuronal wiring via Clustered Protocadherins
= Evidence for pro-inflammatory priming of microglia

= predisposition for brain disorders

= Behavioral testing indicates more bolder personality of Val carriers

% Down-regulation of CRH in Val carries is expected to reduce their anxiety
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Thank you for your attention!
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