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Supplemental Figure. 1. The astrocytic cultures 2 weeks in vitro have negligible numbers of
neurons and microglia. (a) Western blot analysis of lysates from primary Wt hippocampal
neurons, primary astrocytes derived from mice of indicated Mecp2 genotype, and primary Wt
microglia. The Western blot was analyzed by antibodies to the neuronal marker NeuN,
astrocytic marker GFAP, and microglial marker CD11b. (b) RT-PCR analysis for the neuronspecific transcript CaMK2α.
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Supplemental Figure 2. Wt astrocytes with siRNA-mediated Mecp2 knockdown are
abnormal. (a) Mecp2 and Bdnf transcript levels were measured by quantitative RT-PCR and
normalized to the expression of endogenous β-Actin. SiRNA#1 and #2 knockdowned the
Mecp2 level to ~15-20%. Both siRNAs increased the Bdnf mRNA to 158±7% and 170±14%
of Wt levels (n=3, p<0.05), respectively. Shown are the PCR products in gel. (b) ACM were
analyzed by Western blots for released BDNF, nerve growth factor (NGF), and apolipoprotein
E (ApoE). SiRNA#1 and #2 increased released BDNF protein to 296±17% and 276±16% of
Wt levels (n=3, p<0.001), respectively, but did not alter the released NGF and ApoE levels. (c)
The activation states of p38MAPK, ERK, and JNK were evaluated by Western blots as
described in Fig. 2D. (d) The bar graph shows the fold increase of p38MAPK activation in
Mecp2 siRNA-transfected astrocytes compared to control siRNA-transfected astrocytes. n=3, *
p < 0.05 compared with the group with control siRNA.
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Supplemental Figure 3. Wt astrocytes made deficient in MeCP2 by siRNA support less
dendritic growth from Wt neurons. (a) E18 Wt hippocampal neurons were plated onto
confluent monolayers of astrocytes previously transfected with the indicated siRNAs. The
dendrites were allowed to grow for 24 hrs and demonstrated by MAP2-immunostaining (red).
Shown are representative fluorescent photomicrographs. (b) Total dendritic length per neurons
in each culture condition was quantified. Dendrites from indicated numbers (in the bar) of
neurons in four independent experiments were imaged and analyzed. * p < 0.001 compared
with the group with control siRNA-transfected astrocytes.
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Supplemental Figure 4. Laser scanning cytometry (LSC) analysis of mouse brain tissue
microarray. Array was simultaneously stained for MeCP2 expression (Cy5 detection) and
GFAP or NeuN detected with Oregon Green. Quantitation of green fluorescence compared to
IgG controls allowed the separation of positive and negative cell populations for GFAP and
NeuN. (a) Representative LSC histograms comparing MeCP2 expression (quantitated as total
long red fluorescence integral divided by cell area contoured) in female Mecp2-/+ GFAP+ and
GFAP- mouse brain cells (green outline) to expression in wildtype (+/+ and +/y) GFAP+ and
GFAP- mouse brain cells (red outline) and negative control Mecp2-/y (blue filled). The
wildtype peaks each show a shift to the right which represents higher expression compared to
expression in the mutant. (b) Representative LSC histograms comparing MeCP2 expression in
Mecp2-/+ NeuN+ and NeuN- mouse brain cells (green outline) to expression in wildtype (+/+
and +/y) NeuN+ mouse brain cells (red outline) and negative control Mecp2-/y (blue filled).
The wildtype peaks each show a shift to the right which represents higher expression
compared to expression in the mutant.
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Supplemental Figure 5. The non-cell autonomouse effect between astrocytes to reduce
MeCP2 expression is not transferable by astrocyte conditioned media (ACM). Wt astrocytes
were cultured for 48 hrs in 100% cell-free ACMs transferred from indicated astrocyte cultures.
Cellular MeCP2 levels were evaluated by Western blot analysis. There is no significant
difference between groups.
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Supplemental Figure 6. The gap junction (GJ) component and functional coupling between
astrocytes are not affected by Mecp2 genotype. (a) The levels of connexin 43 and connexin 26,
the major and minor components of astrocytic GJs, respectively, in astrocytes of indicated
genotype were evaluated by Western blot analysis. There was no significant difference
between groups. (b) The functional coupling between astrocytes via GJs was evaluated by the
scrape-loading-dye transfer method (el-Fouly et al., 1987). The horizontal scrape in each
culture is indicated by the parallel dotted lines. The Lucifer yellow dye (green fluorescence)
loaded into cells affected by the scrape was allowed to be transferred by intercellular GJs in 2
minutes. The extent of transfer was comparable between Mecp2+/+ and Mecp2-/+ astrocytes. To
confirm that the transfer of dye was due to GJs, two specific GJ inhibitors, CBX and GA, were
used. Both inhibitors substantially blocked the intercellular dye transfer.
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Supplemental Figure 7. Pharmacological manipulation of GJ communication does not affect
MeCP2 levels and astrocytic viability. Wt Astrocytes were treated for 24 hrs with the indicated
compounds of the same concentrations as used in Fig. 6 and Supplemental Fig. 9. (a) Western
blot analysis of MeCP2. (b) Live/Death assay to quantify viable cells and dead cells after
treatment. Shown are mean ± S.E. of three independent experiments. No significant
differences were observed between groups.
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Supplemental Figure 8. The Cx-43 siRNA downregulates Cx-43 and diminishes GJ
communication. Wt astrocytes were transfected with control and Cx-43 siRNA. (a) Western
blot analysis of Cx-43 levels. (b) The GJ communication between astrocytes was evaluated by
the scrape-loading-dye transfer method as described in Supplemental Fig. 6b.
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Supplemental Figure 9. GJs mediate the non-cell autonomous effect on astrocytic MeCP2
expression. In the first group, GFP-labeled Wt-A were mixed with Wt-A previously
transfected with control siRNA. In the other five groups, GFP-labeled Wt-A were mixed with
Wt-A previously transfected with Mecp2 siRNA#1. Among them, two groups were cultured
in the presence of GJ inhibitors CBX and GA, respectively. In the other two groups, the
inhibition of GJs by inhibitors was specifically reversed by tolbutamide (TB). The MeCP2
expression was scored as described in Fig. 4C and in “Material and Method”. When
comparing “Cont siRNA”, “Mecp2-siRNA”, “Mecp2-siRNA+CBX”, and “Mecp2-siRNA
+CBX+TB”, the average percentage of cells expressing high levels of MeCP2 differed by
group (p<0.01). In post-hoc pairwise comparisons adjusted for multiple comparisons, the
mean percentages in “Cont siRNA” and “Mecp2-siRNA+CBX” was higher than in “Mecp2siRNA” and in “Mecp2-siRNA+CBX+TB.” The other pairings were not significantly
different from one another. When comparing “Cont siRNA”, “Mecp2-siRNA”, “Mecp2siRNA +GA”, and “Mecp2-siRNA +GA+TB”, the average percentage of cells expressing
high levels of MeCP2 differed by group (p<0.001). In post-hoc pairwise comparisons
adjusted for multiple comparisons, the mean percentage in “Cont siRNA” was higher than in
“Mecp2-siRNA+GA+TB” and “Mecp2-siRNA”, while the average percentage in “Mecp2siRNA +GA” was higher than in “Mecp2-siRNA”. No other pairings were significantly
different from one another.
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