A Role for Glucocorticoid Receptor in Retinal Stem Cells
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. Figure 2: Validating candidate genes from RNAseq data via gPCR in cerebral cortical NSCs and
I ntrOd UCtIOn ReSU ItS comparing Dex and Beta differences
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_ o Table 1. RNAseq identifies sex specific Dex induced differences in gene expression in several
* Synthetic glucocorticoids (sGC) such as betamethasone (Beta) and dexamethasone genes implicated in visual and neurological disorders 7 45 Several of the genes
(Dex) are administered to women at risk for preterm birth to enhance fetal lung 6 L « identified by RNAseq
maturation, reducing the risk of respiratory distress, interventricular hemorrhage T-Test 30 were validated in
.. liti d . h f . OP) 1 Gene Sex FC p-value Sex Difference| Basal Difference | p-value [Associated Pathology/Function 4 25 independent samples.
necrotizing enterocolitis and retinopathy of prematurity (ROP). SPR179 Fomale 589 397605 Congenital Stationary Night 3 0 Significant differences in
e Studies in animal models and humans indicate that exposure to sGCs has harmful GPR179 Male 4.92 2.38E-09 Yes No 0.22 | Blindness, retinal disorders3 2 . l-l fold induction in response
effects on neural development, cognition, and behavior.2 CYP1B1 Female 1.99 3.54E-02 , _ " al 5 to Dex or Beta are shown.
h ) | h h D | | Il (NSC CYP1B1 Male 4,71 7.79E-06 Yes No 0.13 | Primary Congenital Glaucoma* 0 0 , . N
e We have previously shown that prenatal Dex exposure alters neural stem cell ( ) SC2203 Fernale ccg 107629 Inhibits pro-inflammatory v‘%& IR, %&Qo) & & &
proliferation, neuronal differentiation and adult behavior in mice. TSC22D3 Male 4.68 1.12E-24 No No 0.90 molecules® F ¢ © ¢ *
» RNAseq studies of cerebral cortical NSCs identified genes that are dysregulated in NEDDS Female 349 182811 Cell Cycle Regulation and =628 Dex 1628 Beta m628Dex m628 Beta
response to Dex exposure NEDD3 Male 4.07 7.37E-14 No No 0.31 Cancer Metastasis Fold Change ABCA4 BCAT1 CAMKK1 CYP1B1 EFHC1 GPR179 NEDD9 PAQR8 COL6A3 TSC22D3 VSTM4
P P . EFHC1, PAQRS Female 2.49 1.16E-05 628Dex 045 336 3.14 299 417 503 346 650 4030 3151  11.84
EFHC1, PAQRS Male 3.78 3.73E-10 No No 0.24 | Juvenile Myoclonic Epilepsy® 628Beta  0.89 358 247 285 129 543 536 619 2274 2636 1212
BCAT1 Female 3.65 5.79E-32 _ _ _ _
H Oth eS|S BCAT1 Male 3.65 5.32E-32 No No 0.62 Glioblastoma’ Figure 3: Retinal stem cell cultures (RSCs) were established from E14.5 eyes. Select candidate
yp CAMKK1 Female 3.58 7.77E-12 Regulates apoptosis and visual genes identified from RNAseq data in Table 1 were validated by gqPCR in RSC cultures.
CAMKK1 Male 3.41 6.56E-11 No No 0.28 promotes cell survival® e T
e Several of the Dex regulated genes identified in mouse cerebral cortical NSCs have ABCA4 Female 5.69 2.11E-11 A : C Fold Change To determine if the sGC induced
. . . . . . - - “visual” inth
been implicated in eye disorders, suggesting that sGC exposure may impact eye ABCAZ Male 3.38 8.43E07]  Yes No 0.36 Macular Degeneration? ’ visual” genes In the cortex were
VSTM4 Female 5.37 8.32E-16 L-VGCC currents in retinal expressed in the retina and are
development' VSTM4 Male 8.10 9.06E-22 Yes No 0.17 photoreceptors® 5 responsive to sGC. Retinal stem
* For example, antenatal Dex exposure is associated with a decreased severity of ROP by COL6A3 Female 16.02 1.42E-08 B - _ 4 cell cultures were established
. . . . . . - i 5 asal expression
downregulatmg genes |mpI|cated in neovascularlzatlon.9 COL6A3 Male 28.78 3.63E-06 Yes Yes 0.02 [ Dystonia, Bethlem Myopathy 4 P 3 (A), exposed to sGC for.4 hours
. . . bl . f | h . ionifi diff . | d 3 2 and qPCR performed with gene
* These findings lead to the hypothesis that prenatal sGC exposure will lead to gene Table 1: Summary of RNAseq results showing significant difference in Dex regulate X -I ' specific primers
expression changes in the visual system that may impact the long term biology of the genes in males and females with associated disorders. 1 . i) = Basal gene expression (B) and
eye. , - GPR179 COL6A3 ABCA4 VSTMA4 Dex versus Beta induced fold
Figure 1. Affymetrix data showing Dex and Beta log2 fold changes for select gene targets Gpri79 Col6a3  Abcad  Vstma change are shown (C).
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P ' I | B *  The expression of our 11 candidate eye genes are altered by Dex and Beta in cortical NSCs.

* To validate the changes in gene expression obtained by RNAseq, cerebral cortical NSCs : | | | e Aselect number of genes are also expressed in retinal stem cells and are induced by Dex and Beta.

. . In both cortical and retinal stem cells, Dex and Beta induce differential effects on target gene expression.
were cultured from E14.5 mouse embryos until passage 2. e VSTMA4 is an L-type voltage gated calcium channel, implicated in stem cell proliferation, that is upregulated by
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* Dex, or Beta, or Ethanol (control), all at 10-’M, were administered and incubated for 4 . { - - { - i : Dex or Beta. ABCA4 is a retinal specific membrane ABC transporter and its compromised transporter activity

hours. result in degeneration of photoreceptors.
o Subsequently RNA was isolated using Trizol per manufacturer’s instructions L. . e — L . . L : : e  Similarly GPR179, a member of the G-protein coupled receptor family, has been shown to be involved in
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Converted.t'o CD.NA' andrunin a quant_ltatlve POIYmerase Chain ReaCtlo.n (qP_CR)_Wlth 2 BCAT1 - Branched Ciain AmincE Acio)l Transgminase 1 Ethanol results in night blindness and retinal dysfunction. In our results, Dex and Beta both differentially upregulated
gene specific primers for our genes of interest using SYBR Green detection kit (Sigma- 3' CAMKK1 - Calcium,/Calmodulin Dependent Protein Kinase Kinase 1 its expression in NSCs and RSCs. Therefore, sGC might be involved in modulation of synaptic transmission.
] . Dex . T . . . .

AIdrlch). 4. NEDDS - Neural Precursor Cell Expressed Developmentally Down-Regulated Protein 9 The findings from;hese Experlr‘nlfn’;sdcan Ibe gsed |r;]t|i|rflgetelc:l g.enle theglapy for premature infants who receive
e GAPDH acts as an internal control for RNA and cDNA quality since sGCs do not affect 5. VSTM4 - V-Set And Transmembrane Domain-Containing Protein 4 Beta SGC treatment and may be at risk of developing ophthaimological problems.

its expression. 6. IMPG2 - Interphotoreceptor Matrix Proteoglycan 2 Refe re nces

* Using the delta delta CT method, we compared fold change to evaluate how gene
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