Supporting Online Material:
Supplemental Methods
LTP induction. Whole-cell patch-clamp recordings were performed in voltage-clamp mode using
a Cs+-based recording solution without Ca2+ indicators. For the induction of hebbian LTP at
interneuron excitatory synapses, putative single-fiber EPSCs were evoked at 0.5 Hz using
minimal stimulation, as previously described (Perez et al., 2001; Topolnik et al., 2005), then LTP
was induced by three episodes (given at 30 s intervals) of theta-burst stimulation (TBS; five
bursts at 200ms intervals (5 Hz), each burst consisting of four pulses at 100 Hz), each burst
paired with a 60 ms depolarizing step to -20 mV (Supplemental Fig. 4). EPSCs were recorded for
at least 30 min after the LTP induction protocol.
Data analysis. Data analysis was performed using pClamp 10.2 (Molecular Devices), LSM 510,
Leica LAS AF (Leica Microsystems Inc.) and IgorPro software (Wavemetrics). Action potential
(AP) amplitude was determined as the difference between the spike peak and the baseline, AP
duration was measured at half spike amplitude, AP threshold was determined from dV/dt of the
action potential.

For analysis of action potential evoked Ca2+ transients (AP-CaTs) recorded using LSM 510
imaging system and OGB-1 as Ca2+ indicator, changes in fluorescence were calculated relative to
the baseline (Frest) and expressed as %ΔF/F = [(F-Frest)/Frest]x100. For analysis of CaTs recorded
with Leica TCS SP5 system and Fluo-5F/Fluo-4FF as Ca2+ indicators (green, G) used in
combination with Ca2+ insensitive Alexa 594 (red, R), changes in green fluorescence were
normalized to red fluorescence: ΔG/R = (G-G0)/R (Yasuda et al., 2004). Peak amplitude
measurements of AP-CaTs were calculated by averaging ΔF/F or ΔG/R over a 50 ms window
centered on the peak. For analysis of spatial extent of DHPG-induced Ca2+ responses and
subsequent AP-CaT potentiation, line scan images were collected along the dendrite of interest

over a total distance of 30 μm. The peak amplitude of DHPG-induced Ca2+ response expressed as
peak %ΔF/F was measured from the corresponding line scan image and plotted as a function of
distance from the DHPG application site. This plot was fitted by a Gaussian providing SD for
lateral spread of slow Ca2+ signal. AP-CaT peak amplitude was obtained from the same dendritic
segment before and after DHPG application and the degree of AP-CaT potentiation was plotted
as a function of distance from the DHPG application site. This plot was also fitted by a Gaussian
providing SD for lateral spread of AP-CaT potentiation in the same dendritic region following
slow DHPG-induced Ca2+ response. Summary data are expressed as mean ± SE. Statistical
significance was determined using paired or unpaired t test or two-way ANOVA with p < 0.05.
Histological methods. Slices containing biocytin filled cells were fixed (4% paraformaldehyde
in 0.1 M phosphate buffer) overnight at 4oC, permeabilized (0.25% Triton) and processed with
Texas Red conjugated avidin (1:1000, Molecular Probes). After multiple washes, slices were
mounted using the ProLong Antifade Kit (Invitrogen) or Dako (Dako Cytomation Inc.) mounting
medium. Confocal images of stained cells were obtained with the LSM 510 or Leica TCS SP5
microscope (Supplemental Fig. 1F).

Supplemental Figure Legends
Supplemental Figure 1. Ca2+ transients evoked by action potentials (APs-CaTs) in dendrites of
O/A interneurons. A, Two-photon image (maximum projection of a Z-stack) of an Oregon
Green-filled interneuron; white lines across the dendrite at different distances from the cell body
indicate positions for the line scans. B, Confocal image (maximum projection) of a representative
interneuron filled with biocytin and processed with TexasRed conjugated avidin. C,
Representative APs-CaTs (average of 4 consecutive responses) evoked by five APs in different

parts of a dendrite and summary plot showing the APs-CaT peak amplitude as a function of
distance from the soma.
Supplemental Figure 2. T-, L-, N- and P/Q-type VSCCs as well as ryanodine-sensitive stores
contribute to AP-CaTs in interneuron dendrites. A-D, Summary plots and representative APCaTs (average of 3-4 traces) evoked in control (Ctl; A) and after 15 min in the presence of
blockers of T-type (NNC 55-0396; 10 μM; B), R-type (SNX-482; 0.3 μM; C), N-type (CTx; 250
nM; D) VSCCs or a combination of blockers (Ni2++Nifedipine+AgTX+ryanodine; cocktail; E).
F, Summary bar graph of group data for AP-CaT VSCC pharmacology revealing that T-, L-, Nand P/Q-type VSCCs as well as ryanodine-sensitive intracellular Ca2+ stores contribute to APCaTs. Data are expressed as percentage of control CaTs obtained prior to drug application.
Supplemental Figure 3. AP-CaT potentiation is Ca2+ dependent. A-C, Summary data and
corresponding average traces of AP-CaTs recorded in control (black traces) and following
DHPG-induced slow Ca2+ response (red traces) and showing the magnitude of AP-CaT
potentiation reported with Fluo-5F (150 μM; A), OGB-1 (200 μM; B) and OGB-1 (200 μM) in
combination with BAPTA (1 mM) in the recording solution (C). In summary graphs, red
symbols connected by lines correspond to average values. Using the low affinity dye Fluo-5F,
DHPG induced AP-CaT potentiation in all dendrites tested (A). Lowering Ca2+ signal in
dendrites by the loading of neurons with high-affinity OGB-1 partially blocked AP-CaT
potentiation when a population of dendrites was examined (B): some dendrites showed AP-CaT
potentiation similar to Fluo-5F and others failed to potentiate. Major decrease in intracellular
Ca2+ concentration by adding BAPTA to OGB-1 completely blocked AP-CaT potentiation (C).
Supplemental Figure 4. L-type VSCCs are required for hebbian LTP. A, Representative
example (left) and a summary bar graph (right) showing the effect of nifedipine on the peak

amplitude of CaTs evoked by pairing protocol (n=5). B-D, Graph of EPSC amplitude from a
representative interneuron showing LTP of EPSCs in control (B) and in presence of mGluR5
antagonist MPEP (5 µM; D) and its absence in presence of nifedipine (10 μM; C). Ten
consecutive traces in control (Ctl) and 30 min after pairing (30 min) as well as average EPSCs
including failures (right, bottom traces) from control (-5 to 0 min) and 25-30 min after pairing
(right, bottom traces) are shown superimposed at right. E, Summary bar graphs showing LTP in
control conditions (black bars; n=7), in MPEP (white bars; n=5) and its absence in nifedipine
(grey bars; n=5).

