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1124  Figure 5
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1126  Figure 5: PSD95 puncta distribution on immature and adult SC. (A) Maximum intensity
1127  projection of merged images showing a P14 (top) and P42 (bottom) SC labelled with Alexa594
1128  (magenta) and venus-tagged PSD95 puncta (green). (B) Example of single optical sections from (A).
1129  (C) Inset indicated in (B) showing details of a dendritic branch with venus-tagged PSD95 puncta. (D)
1130  Detected PSD95 puncta on the same focal plane overlayed on the fluorescent image. (E) Diagram
1131  describing the criteria for asignement of PSD95 puncta to a dendrite branch. Puncta were considered
1132  as associated with the dendrite if their centers were located within a search radius (Rsearr) defined as
1133  the local dendritic radius #genarie + D where D= 0.2um. (F) Examples of detected PSD95 puncta
1134  identified as connected to dendritic structure in an immature (top) and adult (bottom) SC. (G)
1135  Skeleton representation of the dendritic tree of an immature (left) and adult (right) SC with detected
1136  PSD95 puncta in green. The edge and the center of the soma are indicated by orange squares and
1137  magenta crosses, respectively.
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1144  Figure 6: PSD95 puncta distribution and morphological analysis on immature and adult SC. (A)
1145  Cumulative plot showing venus-tagged PSD95 puncta distribution for individual and average (bold
1146  traces with boundaries of shaded region indicate SEM) obtained from 9 immature (blue) and 8 adult
1147  (green) SC (P<0.05, KS test). (B) Superimposed histograms of the mean PSD95 puncta count on the
1148 soma and dendrites of immature (blue) and adult (green) SC with a 10 pm increment. (C)
1149  Superimposed histograms of the average dendritic segment count (segment length of 100 nm) for
1150  immature (blue) and adult (green) SCs. (D) Dendritic mean PSD95 puncta density as a function of
1151  distance estimated from B and C (for all P>0.05 except at 35 um; MW test). (E) Summary box and
1152 whisker plot showing the maximal dendritic length per neuron for immature and adult SC.
1153  Superimposed filled circle represent individual cells (asterisks denote P<0.05). (F) Sholl analysis
1154  showing increased arbor complexity with development.
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1157  Figure 7
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1159  Figure 7. The developmental change in synaptic distribution recapitulates the developmental
1160  change in mEPSC properties (A) Numerical simulations of somatic and dendritic qEPSCs for
1161  synapses placed on the soma (red dot) and at 10 um intervals (blue dots) along 7 of the longest
1162  dendrites of a reconstructed immature (P16; top) and 9 of the longest dendrites of a reconstructed
1163 adult (P42; bottom) SC (with Cy, = 0.9 pF/cm?, Ry, = 20,000 Qcm?, Ri= 150 + 50 Qcm). Right panel
1164  shows example of qEPSC for somatic (magenta) and dendritic (grey traces) synapses along a single
1165  dendrite labeled with an asterisk. The synaptic quantal conductances gsn were set to reproduce the
1166  experimental gEPSCs when stimulating somatic synapses at both ages. (B) The relative frequency of
1167  the excitatory synapse distribution (right panel) was used to scale each qEPSC to produce a
1168  normalized qEPSCq4 describing its relative contribution of the mean mEPSC waveform. (C)
1169  Superimposed mEPSC waveform obtained from added the gEPSCy for each dendrites (grey) and the
1170  corresponding average mEPSC (bold) obtained from the immature SC (P17, blue trace) and adult SC
1171 (P44, green trace). Inset: traces normalized to their peak. (D) Summary box and whisker plots
1172  showing the median (line) peak amplitude, 10-90% rise time and decay, the 25" and 75" percentile
1173  (box), range (whiskers) and mean (+) of the sim mEPSC for the immature (blue) and adult (green)
1174  SCs. Individual dendritic mEPSCs are illustrated with filled circles (asterisks denote P<0.05). Dotted
1175  line shows the experimental mEPSC average values + 1 SD (shaded region).
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1178  Figure 8
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1180  Figure 8 : Location dependence of short-term plasticity and sublinear behavior in immature SC
1181  (A) Superimposed recorded single evoked EPSCs (grey) and the corresponding average (bold) in
1182  response to a pair of extracellular stimuli (50hz) when the stimulation electrode is placed above the
1183  soma (magenta) and distally on an isolated dendrite (grey). Bottom: summary box and whisker plot of
1184  paired-pulse ratio of EPSC amplitudes (PPR = EPSC»/EPSC;) for somatic synapses (n = 10) and
1185  dendritic synapses (n = 15). The PPR ratio was assessed from recordings where the first EPSC had an
1186  amplitude inferior to 400 pA and had a failure rate below 30% (for somatic synapses, Amp = 239.4 +
1187 32 pA with a half-width = 0.88 + 0.07 ms, n = 10). Superimposed filled circles represent individual
1188  cells (asterisks denote P<0.05). (B) Simulated evoked EPSP (sim eEPSP) under current-clamp
1189  conditions for synapses at the soma (magenta) and at 20 or 60 pm on dendrites (grey) of a
1190  reconstructed immature SC. g.n peak amplitude is set at 5 or 20 quanta ie is a multiple of the ggn that
1191  produce a qEPSC for somatic synapses. (C) Subthreshold input-output relationship of sim eEPSPs
1192  obtained by plotting the average peak sim eEPSP amplitude for an increase number of quanta as the
1193  function the algebraic sum of the sim eEPSP of a reconstructed immature (left) and adult (right) SC.
1194  The dotted black line has a slope of 1. The circles indicate sim eEPSP resulting from a gs. peak
1195  amplitude of 1, 5, 10 and 20 quanta. (D) Summary plot showing dendritic sublinearity (1- (dendritic
1196  EPSP amp/soma EPSP amp) with EPSP converted to number of quanta) as a function of number of
1197  quanta for reconstructed immature (blue) and adult (green) SCs.
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