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Dysfunction of the neurotrophin brain-derived neurotrophic factor
(BDNF) is implicated in Rett syndrome (RTT), but the state of its
releasable pool and downstream signaling in mice lacking methyl-
CpG-binding protein-2 (Mecp2) is unknown. Here, we show that
membrane currents and dendritic Ca2+ signals evoked by recombi-
nant BDNF or an activator of diacylglycerol (DAG)-sensitive tran-
sient receptor potential canonical (TRPC) channels are impaired in
CA3 pyramidal neurons of symptomatic Mecp2 mutant mice.
TRPC3 and TRPC6 mRNA and protein levels are lower in Mecp2
mutant hippocampus, and chromatin immunoprecipitation (ChIP)
identified Trpc3 as a target of MeCP2 transcriptional regulation.
BDNF mRNA and protein levels are also lower in Mecp2 mutant
hippocampus and dentate gyrus granule cells, which is reflected in
impaired activity-dependent release of endogenous BDNF esti-
mated from TRPC currents and dendritic Ca2+ signals in CA3 pyra-
midal neurons. These results identify the gene encoding TRPC3
channels as a MeCP2 target and suggest a potential therapeutic
strategy to boost impaired BDNF signaling in RTT.

Rett syndrome (RTT) is caused by loss-of-function mutations
inMECP2, encoding methyl-CpG-binding protein 2 (1), which

regulates expression of multiple genes, including Bdnf (2), a
modulator of activity-dependent development, function, and plas-
ticity of CNS synapses (3). BDNF dysfunction likely accounts for
sensory and motor abnormalities in RTT, including breathing
irregularities (4). However, the underlying molecular mecha-
nisms of BDNF dysfunction are unknown. Recombinant BDNF
activates a slow nonselective cationic current (IBDNF) in pontine
neurons and hippocampal pyramidal neurons, which is mediated
by TRPC3–containing channels downstream of tropomyosin-re-
lated kinase B (TrkB)/phospholipase C γ (PLCγ) activation (5,
6). In addition, theta-burst stimulation (TBS) of afferent fibers
evokes TRPC-like currents in CA1 and CA3 pyramidal neurons
that are sensitive to extracellular BDNF scavenging with TrkB-
IgG- and shRNA-mediated TRPC3 knockdown (6, 7). Consid-
ering that TRPC3 and TRPC6 form heteromultimers (8) and are
members of the PLCγ-coupled TRPC subfamily activated by
DAG (9) and that both were identified in a comparative
microarray study of Mecp2 null and MECP2-overexpressing
mouse hypothalami (2), we investigated BDNF signaling through
TRPC3/6 channels in CA3 pyramidal neurons of male symp-
tomatic Mecp2 mutant mice (Mecp2−/y; Jaenisch strain) (10).

Results and Discussion
Recombinant mature BDNF was pressure-applied from a glass
pipette aimed to the apical dendrites of CA3 pyramidal neurons
in the presence of TTX to evoke IBDNF and associated dendritic
Ca2+ signals, as observed in pontine and hippocampal pyramidal
neurons (5, 6, 11). A single 30-s BDNF application evoked sig-
nificantly smaller IBDNF and dendritic Ca2+ signals inMecp2mutant
neurons from P40–60 male mice, which are in the symptomatic
stage (wild type n = 12 cells/4 mice; Mecp2−/y n = 8 cells/4 mice;
P = 0.018; Mann–Whitney test; Fig. 1 A and B; SI Materials and
Methods). The relationship between IBDNF and dendritic Ca2+

signals exhibits a significant linear relationship in neurons from
both genotypes (wild type n = 7 cells/2 mice, r = 0.617, P =
0.0362; Mecp2−/y n = 7 cells/2 mice, r = 0.648, P = 0.028),
whereas the correlation between groups was not statistically
different (P = 0.529; analysis of covariance), suggesting that
both features of BDNF-induced responses are equally affected
by Mecp2 deletion (Fig. 1 C and D). Consistent with the
developmental nature of RTT, BDNF-induced currents and den-
dritic Ca2+ signals inMecp2mutant neurons were not significantly
affected in P16–17 mice (wild type n= 3 cells/1 mouse;Mecp2−/y

n = 3 cells/1 mouse; IBDNF, P = 0.71; fura-2 ratio, P = 0.68;
Mann–Whitney test; Fig. S1C), a stage before the appearance of
overt neurological symptoms.
Because the TRPC3-containing channels known to be neces-

sary for the expression of IBDNF (5–7) are activated by PLCγ-
derived DAG (12), we next compared responses evoked by single
30-s applications of the DAG analog 1,2-Dioctanoyl-sn-glycerol
(DOG) to apical dendrites of CA3 pyramidal neurons. As pre-
viously shown for another DAG analog (1-oleoyl-2-acetyl-sn-
glycerol, OAG) in pontine and hippocampal CA1 pyramidal
neurons (5, 6), DOG also evoked membrane currents (IDOG) and
dendritic Ca2+ signals in CA3 pyramidal neurons (Fig. 1E) with
a time course similar to those evoked by recombinant BDNF
(Fig. S1 A and B). Importantly, DOG-evoked currents and
dendritic Ca2+ signals were significantly smaller in Mecp2−/y

neurons (wild type n = 15 cells/8 mice; Mecp2−/y n = 15 cells/7
mice; P = 0.0008 both IBDNF and fura-2 ratio; Mann–Whitney
test; Fig. 1E). DOG-evoked currents and dendritic Ca2+ signals
showed a significant linear relationship in both genotypes
(wild type r = 0.64, P = 0.0003; Mecp2−/y r = 0.28, P = 0.038),
but their correlation was not statistically different between
genotypes (P = 0.079; analysis of covariance), suggesting that
both features of DOG-induced responses are equally affected
by Mecp2 deletion (Fig. 1F), as is the case for BDNF-mediated
signals (Fig. 1D).
Consistent with the above physiological observations, using

well-characterized antibodies for Western immunoblots, we
found that BDNF, TRPC3, and TRPC6 protein levels were
significantly lower in the hippocampus (Fig. 2 A–C), as well as
several other brain regions of Mecp2−/y mice (Fig. S2 A and B).
Western blots for BDNF show different bands, which represent
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monomeric mature BDNF (∼14 kDa) and various precursor
forms of BDNF, as previously described (13). Mature BDNF
bands are the only ones that appear when we performed Western
blots with this anti-BDNF antibody on samples of human
recombinant mature BDNF at different concentrations, and are
completely absent when the anti-BDNF antibody is preabsorbed
with recombinant BDNF (Fig. 2A). In addition, hippocampal
samples from Mecp2−/y mice expressed lower levels of Bdnf (n =
8, P = 0.045; two-tailed unpaired t test), Trpc3 (n = 8, P =
0.0074), and Trpc6 (n = 8, P = 0.0025) mRNAs (Fig. 2 D–F).
These lower Bdnf, Trpc3, and Trpc6 expression levels are con-
sistent with a comparative microarray study of hypothalamic
samples from Mecp2 null and MECP2-overexpressing mice (2).
Furthermore, the levels of BDNF immunoreactivity in the mossy
fiber (MF) tract along CA3 stratum lucidum—the region of
highest BDNF expression in the brain (14, 15)—were signifi-
cantly lower in Mecp2 mutant mice (wild type n = 9 mice;
Mecp2−/y n = 8 mice; P = 0.0002, Mann–Whitney test; Fig. 2G).

In agreement with previous reports (16, 17), our chromatin
immunoprecipitation (ChIP) assays showed that MeCP2 binds to
Bdnf at ∼0–300 Kb upstream of the transcription start site in
hippocampal samples from wild-type mice, whereas the in-
teraction is minimal in Mecp2 mutant samples (Fig. S2D). Next,
chromatin fragments immunoprecipitated by MeCP2 antibodies
from cerebral cortical and hippocampal samples were amplified
by PCR using specific primer pairs spanning ∼4.2 kb of the Trpc3
gene regulatory region (Fig. 2H). We found enriched MeCP2
occupancy at 2.4–3.2 kb upstream of the Trpc3 transcription start
site in wild-type samples but no appreciable binding in samples
from Mecp2 mutant mice. On the other hand, a similar ChIP
assay using specific primers pairs spanning ∼4.0 kb of the Trpc6
gene regulatory region failed to detect significant MeCP2 occu-
pancy in wild-type or Mecp2 mutant samples (Fig. S2E), sug-
gesting that the reduced levels of TRPC6 mRNA and protein are
due to indirect consequences of Mecp2 deletion. These results
strongly suggest that the lower levels of Trpc3 mRNA in Mecp2

Fig. 1. Membrane currents and Ca2+ signals evoked by recombinant BDNF and a TRPC3/6 channel activator are impaired in symptomatic male Mecp2 mutant
mice. (A) Representative examples of IBDNF evoked by single 30-s applications of recombinant BDNF to apical dendrites of CA3 pyramidal neurons in the
presence of 500 nM TTX (SI Materials and Methods). (B) Peak IBDNF amplitude is smaller in Mecp2−/y neurons. (C) Representative examples of IBDNF and si-
multaneous dendritic Ca2+ signals evoked in CA3 pyramidal neurons in the presence of 500 nM TTX (images are neurons loaded with fura-2 and excited at 380
nm; scale bar: 10 μm; R is the 360/380-nm ratio of fura-2 emission). (D) Correlation between changes (δ) in fura-2 360/380 ratios and peak IBDNF amplitudes in
wild type (gray filled circles) and Mecp2−/y neurons (gray open circles). Average changes of fura-2 360/380 ratios and peak IBDNF amplitudes are smaller in
Mecp2−/y neurons (dark open circle) than in wild-type neurons (dark filled circle). (E) Representative examples of currents (IDOG) and Ca2+ signals evoked by
single 30-s applications of DOG to apical dendrites of CA3 pyramidal neurons in the presence of 500 nM TTX (images are neurons loaded with fura-2 and
excited at 380 nm; scale bar: 10 μm). (F) Correlation between changes of fura-2 360/380 ratios and peak IDOG amplitudes in wild-type (gray filled circles) and
Mecp2−/y neurons (gray open circles). Average changes of fura-2 360/380 ratios and peak IDOG amplitudes are smaller in Mecp2−/y neurons (dark open circle)
than in wild-type neurons (dark filled circle). All data in this and next figures are mean ± SEM; *P < 0.05 wild type vs. Mecp2−/y.
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mutant brains are due to direct MeCP2 transcriptional control,
identifying Trpc3 as a gene target of MeCP2 regulation.
What is the physiological consequence of such reduced BDNF,

TRPC3, and TRPC6 protein levels in Mecp2−/y mice? To address
this question, we used membrane currents and dendritic Ca2+

signals mediated by TRPC channels as indirect readouts of ac-
tivity-dependent release of endogenous BDNF (6, 7). A single
TBS train to afferent MFs in the presence of a mixture of iono-
tropic and metabotropic glutamate and GABA receptor antago-
nists evoked an inward current (MF-IBDNF) in CA3 pyramidal
neurons, which outlasted the afferent TBS (Fig. 3A; SI Materials

and Methods), as seen in rat hippocampal slices (7). These TBS-
evoked currents have different delay and onset kinetics than the
ones evoked by pressure application of recombinant BDNF from
a glass pipette onto large areas of the dendritic tree of CA3
pyramidal neurons in slices (Fig. 1 A and B). The parsimonious
explanation for these kinetic differences is that the diffusion of
recombinant BDNF from a puffer pipette is very different from
the diffusion from BDNF-containing dense-core vesicles within
MF terminals. The puffer pipette was positioned several tens of
microns above the slice surface to avoid pressure-related me-
chanical artifacts, and the MF terminals are right across the

Fig. 2. Expression of BDNF, TRPC3, and TRPC6 is impaired in several brain regions of symptomatic male Mecp2 mutant mice. (A–C) Representative examples
of Western immunoblots in hippocampal samples from wild type and Mecp2−/y assessed for BDNF (A), TRPC3 (B), and TRPC6 (C) protein levels. (A) Western
immunoblots were performed in samples of recombinant mature met-BDNF at different concentrations (Left), in hippocampal lysates from wild-type and
Mecp2−/y mice (Center), and in hippocampal lysates using primary antibodies preabsorbed with recombinant BDNF (Right). Results from quantitative analyses
(using α-tubulin as loading control) and shown to the right of the blots demonstrate lower BDNF (A), TRPC3 (B), and TRPC6 (C) levels in the hippocampus of
Mecp2−/y mice (BDNF, n = 10 mice, P < 0.0001; TRPC3, n = 8 mice, P < 0.0001; TRPC6, n = 7 mice, P = 0.018; two-tailed unpaired t test). (D–F) Real-time RT-PCR
analyses demonstrate lower Bdnf, Trpc3, and Trpc6 mRNA levels in the hippocampus of Mecp2−/y mice (Bdnf, n = 8 mice, P = 0.045; Trpc3, n = 8 mice, P =
0.0074; Trpc6, n = 8 mice, P = 0.0025; two-tailed unpaired t test). (G, Left) Semiquantitative analysis of BDNF immunoreactivity in the MF tract in CA3 stratum
lucidum. (Right) Representative examples of BDNF and synaptophysin (Inset) IHC in area CA3 of hippocampal sections from wild-type (Upper) and Mecp2
mutant (Lower) mice. It should be noted that the intensity of synaptophysin immunoreactivity is comparable between genotypes (Scale bar: 10 μm). (H, Left)
Representative examples of agarose gel electrophoresis following ChIP show strong association between MeCP2 and Trpc3 gene in samples from wild-type
mice, which is absent in control IgG and Mecp2 mutants. (Right) Mapping of MeCP2 occupancy at 0.2–4.4 kb upstream of the transcription start site of the
Trpc3 gene. *P < 0.05, wild type vs. Mecp2−/y.
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postsynaptic CA3 neurons under recording. This puffer pipette
arrangement introduces a delay and slows down the onset of the
BDNF responses. It should be noted that membrane currents
evoked in CA1 and CA3 pyramidal neurons by pressure applica-
tion of recombinant BDNF have the same pharmacological profile
as those evoked by afferent stimulation in the presence of the
glutamatergic and GABAergic receptor antagonist mixture (6, 7).
Increasing stimulus intensities evoked MF-IBDNF responses of

progressively larger amplitude in both genotypes, but they were
significantly smaller and with a faster decay time in Mecp2 mu-
tant neurons at all stimulus intensities (wild type n = 25 cells/8
mice;Mecp2−/y n= 14 cells/4 mice; P < 0.05 for all groups; Mann–
Whitney test; Fig. 3B; Fig. S3 B and C). As with recombinant
BDNF-induced IBDNF in presymptomatic mice, there were no
significant differences in MF-IBDNF and dendritic Ca2+ signals in
neurons from P16–17 mice (wild type n = 5 cells/2 mice; Mecp2−/y

n = 5 cells/2 mice; P= 0.42 at 50 μA, P= 0.31 at 150 μA, P= 0.22
at 400 μA for MF-IBDNF; P = 0.31 at 50 μA, P = 0.15 at 150 μA,
P = 0.54 at 400 μA for fura-2 360/380-nm ratios; Mann–Whitney
test; Fig. S3D). As we showed before in CA1 and CA3 pyramidal
neurons of rat hippocampal slices (6, 7), sensitivity to the ex-
tracellular BDNF scavenger TrkB-IgG (1 μg/mL) confirmed that
MF-IBDNF requires activity-dependent BDNF release (n = 7 cells/
4 mice, P < 0.05 for all groups; two-tailed Wilcoxon matched
pairs test; Fig. S4A); as a control, a nonspecific human control
IgG had no effect on MF-IBDNF (Fig. S4B).
To reduce the contribution of voltage-gated Ca2+ channels

during TBS of afferent MFs, we performed the next series of
simultaneous whole-cell recordings and Ca2+ imaging at depo-
larized potentials (+40 mV) with the addition of the L-type Ca2+

channel blocker nimodipine in the antagonists mixture (18).
Consistently, TBS of MFs evoked outward MF-IBDNF responses
(see I-V relationship in ref. 6) and accompanying dendritic Ca2+

signals, both of which were significantly smaller in Mecp2 mutant
neurons at all stimulus intensities (wild type n = 17 cells/8 mice;
Mecp2−/y n = 10 cells/5 mice; P < 0.0001 at 50 μA, P = 0.0002 at
150 μA, P < 0.0001 at 400 μA for MF-IBDNF; P = 0.029 at 50 μA,
P = 0.032 at 150 μA, P = 0.019 at 400 μA for fura-2 360/380nm
ratios; Mann–Whitney test; Fig. 3 C and D). Together, these
results demonstrate that MF-IBDNF and associated dendritic Ca2+

signals that are sensitive to extracellular BDNF quenching are
impaired in Mecp2 mutant neurons.
Smaller MF-IBDNF could be due to reduced presynaptic BDNF

release, impaired postsynaptic TrkB-TRPC signaling, or a combi-
nation of both. Compared with the threefold decrease in mem-
brane currents evoked by stimulation of afferent MFs (Fig. 3B),
IBDNF evoked by recombinant BDNF is only ∼twofold smaller in
Mecp2 mutant neurons (Fig. 1B), which strongly suggests that
activity-dependent release of endogenous BDNF from presyn-
aptic MFs is affected in Mecp2−/y mice. Indeed, single-cell real-
time RT-PCR demonstrated that Mecp2 mutant granule cells of
the dentate gyrus (which give rise to MFs) expressed lower levels
of Bdnf mRNA (n = 12, P < 0.0001; two-tailed unpaired t test;
Fig. 3E; Fig. S2F). Consistent with lower levels of BDNF in the
extracellular space following TBS of MFs inMecp2mutant slices,
a subeffective concentration of the BDNF scavenger TrkB-IgG
(0.25 μg/mL) completely blocked MF-IBDNF in Mecp2 mutant
neurons, whereas MF-IBDNF was still detected—albeit reduced—
in wild-type neurons (Fig. S5A). As a complementary assay for
activity-dependent BDNF release, Western blots for phosphorylated

Fig. 3. Membrane currents and Ca2+ signals evoked by stimulation of presynaptic MFs are impaired in symptomatic maleMecp2mutant mice. (A) Representative
MF-IBDNF in CA3 pyramidal neurons of wild-type and Mecp2−/y mice evoked by TBS of afferent MFs in the presence of a mixture of glutamatergic and GABAergic
receptor antagonists (SI Materials and Methods). (B) Input-output curves of MF-IBDNF. (C) Representative images of fura-2-loaded neurons during simultaneous
whole-cell recording and Ca2+ imaging (380 nm excitation; scale bar: 10 μm; R is the 360/380-nm fura-2 ratio). Fura-2 360/380 ratios were measured from regions
of interest (ROIs) over primary dendrites (color-coded in the traces at right); dashed squares are ROIs of background measurements. (D) Peak MF-IBDNF amplitude
and changes in fura-2 360/380 ratio plotted vs. afferent stimulus intensity. (E) Lower levels of BdnfmRNA in individualMecp2−/y granule cells of the dentate gyrus
(single-cell real-time RT-PCR), which are presynaptic to CA3 pyramidal neurons in recordings of MF-induced IBDNF (MF-IBDNF). *P < 0.05, wild type vs. Mecp2−/y.

17090 | www.pnas.org/cgi/doi/10.1073/pnas.1205271109 Li et al.

http://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1205271109/-/DCSupplemental/pnas.201205271SI.pdf?targetid=nameddest=SF3
http://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1205271109/-/DCSupplemental/pnas.201205271SI.pdf?targetid=nameddest=SF3
http://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1205271109/-/DCSupplemental/pnas.201205271SI.pdf?targetid=nameddest=SF4
http://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1205271109/-/DCSupplemental/pnas.201205271SI.pdf?targetid=nameddest=SF4
http://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1205271109/-/DCSupplemental/pnas.201205271SI.pdf?targetid=nameddest=SF2
http://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1205271109/-/DCSupplemental/pnas.201205271SI.pdf?targetid=nameddest=SF5
http://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1205271109/-/DCSupplemental/pnas.201205271SI.pdf?targetid=nameddest=STXT
www.pnas.org/cgi/doi/10.1073/pnas.1205271109


TrkB, PLCγ1, Erk, and Akt in slices that received three TBS
trains to MFs in CA3 stratum lucidum (30 s intervals) showed
no significant increases in either wild-type or Mecp2−/y mice
(Fig. S5 B–E). To avoid the inevitable dilution factor in ho-
mogenized hippocampal slices prepared for Western blots, we
then performed semiquantitative immunohistochemistry (IHC)
with antibodies against phospho-TrkB receptors in slices stimu-
lated as above right before fixation (or were fixed without stim-
ulation, as naïve controls). The intensity of phospho-TrkB staining
throughout the MF tract in CA3 stratum lucidum was significantly
higher in stimulated slices than in naïve control slices (wild-type
control n = 11 sections/5 mice; wild-type TBS n = 8 sections/5
mice; P = 0.005, Mann–Whitney test; Fig. 4). Consistently, the
intensity of phospho-TrkB IHC after stimulation was significantly
lower in Mecp2 mutant slices than in wild-type slices (Mecp2−/y

TBS n = 7 sections/5 mice; P = 0.037; Fig. 4). Furthermore, pre-
incubation with TrkB-IgG (1 μg/mL) prevented the TBS-evoked
increase in phospho-TrkB staining (Fig. 4), strongly suggesting
that it reflects activity-dependent BDNF release. These obser-
vations support the view that activity-dependent BDNF release is
impaired in hippocampal slices from Mecp2 mutant mice.
Altogether, our findings demonstrate impaired BDNF release

from presynaptic MFs and postsynaptic TRPC3/6 signaling in
Mecp2 mutant mice, revealing a cellular phenotype that certainly
contributes to hippocampal dysfunction in Mecp2 mutant mice as

well as to RTT etiology. BDNF-evoked TRPC3 activation and
the resultant Ca2+ entry are critical for growth-cone guidance
and neuronal survival (19, 20). Dysfunction of this signaling
pathway could alter neuronal structure and function and affect
the excitation-inhibition balance of neuronal networks as ob-
served in Mecp2 mutant mice (21) and RTT individuals (22).
Lastly, BNDF-induced currents and Ca2+ signals are potentially
useful as physiological bioassays for the screening and evaluation
of therapeutic compounds that enhance BDNF release or boost
TRPC3/6 channel function in Mecp2 mutant mice.

Materials and Methods
Animals. Experimental subjects were hemizygousMecp2tm1.1Jae mutant males
of the Jaenisch strain (termed Mecp2−/y) aged between postnatal days 16
and 17 for the presymptomatic stage and 40 and 60 for the symptomatic
stage, when they exhibited RTT-like motor symptoms such as hypoactivity,
hind-limb clasping, and reflex impairments (10); age-matched wild-type
male littermates were used as the controls. Animals were handled and
housed according to the Committee on Laboratory Animal Resources of the
National Institutes of Health. All experimental protocols were annually
reviewed and approved by the Institutional Animals Care and Use Com-
mittee of the University of Alabama at Birmingham.

Acute Hippocampal Slices. Mice were anesthetized with an intraperitoneal
(i.p.) injection of a solution of ketamine at 100 mg/mL (wt/vol) per kg of body
weight and transcardially perfused with ice-cold “cutting” artificial cerebrospinal

Fig. 4. Activation of TrkB receptors in CA3 stratum lucidum following stimulation of MF is impaired in symptomatic male Mecp2 mutant mice. (Left)
Representative examples of immunohistochemical labeling with antibodies against phospho-TrkB receptors in acute slices before (control) and after three sets
of TBS to the MF tract in CA3 stratum lucidum in wild-type (Upper) and Mecp2 mutant mice (Lower). (Right) Semiquantitative analysis of phospho-TrkB
immunoreactivity. The intensity of phospho-TrkB IHC staining after stimulation was significantly lower in Mecp2 mutant slices than in wild-type slices, al-
though both were increased compared with the naïve controls of the corresponding genotype. Preincubation with the BDNF scavenger TrkB-IgG (1 μg/mL)
completely abolished the increase in phospho-TrkB immunoreactivity after TBS inMecp2−/y slices (Lower Right). Inset shows higher magnification images from
the corresponding sections. SP, stratum pyramidale; SL, stratum lucidum; SO, stratum oriens. (Scale bar: 10μm). *P < 0.05.
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fluid (aCSF) containing (mM): 87 NaCl, 2.5 KCl, 0.5 CaCl2, 7 MgCl2, 1.25 NaH2PO4,
25 NaHCO3, 25 glucose, and 75 sucrose, which was bubbled with 95% O2/5%
CO2. Hippocampal slices were obtained following standard procedures, as
described (21) (SI Materials and Methods).

Simultaneous Electrophysiology and Ca2+ Imaging. Whole-cell recordings and
Ca2+ imaging were obtained from visualized CA3 pyramidal neurons after
dialysis with intracellular solution containing fura-2, following standard proce-
dures, as described (18) (SI Materials and Methods). Recombinant mature BDNF
and DOGwere pressure-applied from glass pipettes, whereas afferent MFs were
stimulated with theta glass pipettes filled with aCSF, as described (6, 7, 11).

Real-Time Reverse Transcription-PCR, Western Immunoblots, Immunohisto-
chemistry, and Confocal Microscopy. Total RNA was extracted from whole
hippocampi or from single cells after whole-cell recording, and Reverse
Transcription (RT)-PCRwas performed following standard procedures. Western
immunoblots were also performed following standard procedures. IHC on
hippocampal sections from perfused-fixed brains were prepared with a vi-
brating microtome, acute slices were fixed after afferent stimulation, and
semiquantitative confocal microscopy was performed following standard
procedures. For details, see SI Materials and Methods.

ChIP. ChIP was performed on cerebral cortical and hippocampal samples as
described previously with some modifications (SI Materials and Methods)
(23). PCR was used to amplify different Bdnf, Trpc3, and Trpc6 gene regulatory

regions, and maximal MeCP2 occupancy was calculated from threshold cycle
(Ct) for both wild-type and Mecp2 mutant mice.

Statistical Analyses.Data for input-output curves ofMF-IBDNF and fura-2 ratios
and for amplitudes and time courses of membrane currents and fura-2 ratios
evoked by recombinant BDNF and DOG were analyzed with one-way re-
peated measurements ANOVA using Prism software package (GraphPad
Software). Specific comparisons between wild-type and Mecp2−/y mice were
made using Mann–Whitney test. Data for TrkB-IgG and IgG treatments were
analyzed with two-tailed Wilcoxon matched pairs test. Data for Western
blots, real-time RT-PCR, and IHC were analyzed with two-tailed unpaired t
test, except otherwise indicated. Linear regressions were made for correla-
tion between fura-2 ratios and peak amplitudes of BDNF- and DOG-evoked
currents, and analysis of covariance was used for comparisons between re-
gression lines. Data are shown as the mean ± SEM. Statistical differences
were considered significant at P < 0.05.
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