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ACGCGT TCAAGGCTCAAGCCTCTTCCTGATCCCTCTCCTGGGTGGCTAGGTCCTTAATTGCTCTTTGA

MLUI

GGACCTTAATTATGGGECCGCAGCCACCCACT GGTAAGT AGGAGCATTAAAATAGAGTAAATGTTTTTC

TTTTCTTGAAAAGT TCACATATACAAGACAAGGT CCTGT TGEECCCAGEEECCTGCCCTGCCTGGACC

GACAGGCAGAGGACATGGT TCTTGT TCTCCACCT CCTTCCCCAGGCT GTGCCCTTCCCAGGCTCAGT G

GTGAAATCCTCTTAGAAT CCCAGAACCACATAT GGGAAACT CCACT TCTCTGCAGCTCACCCTGCCAG

GCCTCCATCCAGGTCTGAGGT TGCTATGT TGCTCTGGECCCT CCAAAGAGCCCAGCTACCCCAGGGECAG

AGCGAGGECTGCTCTTTGT CTAGGACAGGAATGGT TTTCCCCAATAACAGCGECCT GAAGGT GAAAGAGC

CCCTTGITGGTTGAAATTTAAGT GGATGT ACACCTAAGAGCTGGAATTTTATGGCCCTAGI GTGGTAA

TTGTGAGAAAGT AAAAAAAT CCCT GCAT ACCT CCAGCGGGAGAGGGEGEGEGEGAACAGCCCCTCTGCTCAT

GCCTTCATGGGACAAGGGT CATGCAACCACT GGAGT ATGAAAGGAGATTCAGCGACAT GCTCAGGATA

TACCCTCTGI GTGCCT TGECAEEGT GCTGEGAGGCCCCCCTCGECTTGTACTCCTTCTCGAGGTTCTTC

CAAGAGCCCCAGT CCCCAGGAGAAGGEGEEGAGEEEGAT GGGECACCGECAAGT TTGCGGAAACT GGGAGG

AGT GT GECGEGAGCT GCGTACCAGAGT ACCCGGACT GCCCCAGGACAAT TGGT GT CGCGT CGCGCAACG

CGCCCCACGT CGCCCACGCGCCCCAAAGACACT GECECCCCEECACACCCAAGACACACELCETEEEG

GAAGGGCACGCGCCT CGCGEGECAT GGT CACGGECGT GCCTCCCACGCCT GCTGAGCCCCGCCCCCTAGC

CGACCCTAGCAGT GAAGAGAAGGGEGECEECECGECGAGAAAAGGAGEEGEGT CCCCGECCGEECT CCGCGCCC

CCGCAGT GEEEGET GEEGAAGGACGT TAECGCCECT TCCCCCECCCCT CGT CCAAGCAT CCCTGCGAGC



GCCCCCTGCTGCCGT GCTCTCCCGCGAGACAGT AT GGGECGGEGAGGAGAGGT CGEEGAGEEEEECECG

GACCGGGT TCGCCCAGT CCTGGACT TGEGEGECT GGCGECGT ACCGGECACGGAGAAACACGGACCAAGEG

ATGI TGTGGGATAGCT TACGT CTGGEGT GEEEECEEECCEEECT GATGACCCCCECCCACTCTCCGT CC

CTATCTCGGT CCCTGAGGGT CGCCCCCT GCCCECCCCEECCECGT TEGECCCCECCCCAT GEECCELCC

CCGCCECCCCECCTCCCCGCCACTGCTCACTCCGAAGT TTGGATCC

BAMHI

Supplementary Figure S1. Minimal mouse Cav3.2 prontor sequence of the AAV
constructs. Core promoter is presented in bold capital letflsked with extra Mlul and

BamHlI sites (in italics) used for cloning.
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Supplementary Figure S2. PKG neurons express Cav3.1 and Cav3.3 in the dorsal hror
of the spinal cord of adult mice. (A)Sections of spinal cord at the lumbar level dertratiag
overlaps in the expression of Cav3.1 mRNA (red)m@ans ofn situ hydridization (see Table
2 for probe sequence), and of PK@nmunoreactivity (blue) detected with a rabbitiant
PKCy.and amplified with a donkey anti-rabbit A647 antily. (B) Same as ifA) except that
the Cav3.3 (red) was revealedinysitu hybridization. Arrows irA andB show coexpressions
of markers. Scale bara; B (long=200um, and short=50um).
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Supplementary Figure S3. T-type calcium channels doot control the mean excitatory
neurotransmission of LIl neurons in the spinal cordof adult mice. (A) Excitatory synaptic
currents recorded successively under control cimmdif in the presence of TTX 500 nM and in the
presence of TTX + NiGI100 uM in a LIl neuron held at -70 mV. Note thaXIdiminished the synaptic
activity, which was not altered further by NiCBScale bars: 40 pA, 1 minBY Mean cumulative
distributions of the amplitudeteft panel) and the inter-event intervalsght panel) of mMEPSC in the



absence (TTX 500 nM) or during the superfusion Wid@uM NiCk (n=11).. (C) Excitatory synaptic
currents recorded in a LIl neuron held at -70 mwjer control conditions, and in the presence of TTX
500 nM + ivabradine 1 pM, a HCN inhibitor (see Hgaat al., 2011), without or during ejection of 1
MM TTA-A2 (shaded area). Scale bars: 40 pA, 3D} Mean amplitudegleft panel) and inter-event
intervals (ight panel) of mMEPSC before, during and after a 1 min-loregepn of 1uM TTA-A2 (start

at time 0) in the continuing presence of ivabradip® (n=9). Data are shown as series of 10s-long
bins, normalized to the levels recorded before TW2Aejection.(E) Excitatory synaptic currents
recorded successively under control conditionghénpresence of TTX 500 nM + Gabazine 3 pM +
strychnine 3 pM, without or with Ni€lLOO pM in a LIl neuron held at -70 mV. Note tHad inhibitors
increased inter-event intervals, while NiGad a marginal effect on the synaptic activityal8dars: 30
pA, 40 s(F) Midpoints of the cumulative distributions of thmplitudes(left panel) and the inter-event
intervals (ight panel) of mMEPSC in the absence (control) and duringstimerfusion with TTA-A2
500nM in 5 separate experiments performed in thérmaing presence of Gabazine 3uM and strychnine

3uM, respectively inhibitors of GABA-A and glycimeceptors.
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Supplementary Figure S4. T-type currents of LIl newons in the spinal cord of adult mice. (A)
Voltage ramp relationships of four different Lllurens recorded under control conditions and in the
presence of either 200uM NiGdr 100uM CdGl. The dotted line shows the 0 pA level. The 200ms-
ramp is indicated by the upward-going liiB) Typical experiment in a LIl neuron where the indvar
current recorded at -65 mV from a holding poterial90 mV was inhibited by the superfusion with
100uM NiCkh. The superimposed current traces are taken gittlee indicated by the red symbq(€)
Family of current traces elicited by step-depokies (5mV increments) in a LIl neuron from a

holding potential of -90mV. Traces were shiftedodby-step to the top, for clarityD) Mean current-



voltage relationships of LIl neurons (protocolsim<C) recorded in the absence (colored lines) and
presence (black line and symbols) of 100uM Gd®kurons without low-voltage activated inward
currents (red line) are compared with neurons etihgoboth low- and high-voltage activated currents
(green line, and black symbolf}) same as iD except that the calcium current remaining in the
presence of 100uM CdfWas inhibited by 100uM NiGlI ns, non significant; ***, p<0.005, using a
Wilcoxon paired test(A-E) all recordings were performed in the presencextfaeellular DNQX
(20puM), APV (50pM), and Gabazine (3uM).MandE, squares and vertical lines are for the means
and the SEM. See Methods for additional information
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Supplementary Figure S5. LII neurons displayed twdypes of tonic firing patterns in adult mice.

(A) Typical recordings of regular tonic and irregutanic firing patterns at three current injection
amplitudes.(B) Mean number of action potentials (elicited duran@ sec-pulse, see Methods) as a
function of the ratio (amplitude of the stimulatawrrent / rheobase) in tonic LIl neurons. Note th)a
regular tonic neurons (n=10) are more active tha@gular tonic neurons (n=14) and 2) the relatignsh
is more likely linear (dotted line0.98) in the regular tonic subpopulation as comgan the irregular
tonic subpopulation (dotted line?=0.91). (C,D) Instantaneous frequencies of the first 15 action
potentials elicited by current injections in ditéet neurongE) Calculation of the SEM of the frequency
of the first 4 action potentials is sufficient tsctiminate between regular and irregular tonidgmegin

LIl neurons. Lines are means and SEM, and dottharadividual values. **** p<0.0001 using a Mann-
Whitney test.
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Supplementary Figure S6. LIl neurons displayed diférent types of discharge profiles. (A)
Individual traces of the firing patterns in LIl mems in adult mice. Current injections were
performed after setting a resting potential at -YORed traces are the activity at rheobase, and
black traces are the activities at steady statenee@B) Parameters allowing the classification
of firing patterns of LIl neurons. SEM (Standardoerof the mean), AP (Action potentiafiC)
Graph showing the proportions of neurons expresdiifigrent profile discharges (n=134). SS
(Single spiking: less than 2 action potentials pése), T (Transient: activity duration < 1.4s
in a 2s-long pulse), IT (Irregular Tonic: tonic amaving a SEM of the first 4 action potential
intervals >2), RT (Regular Tonic: tonic and havan§EM of the first 4 action potential intervals
<2), D (Delayed: the latency of the first actiortguaial >95ms and a mean frequency of the
first 5 actions potentials >8Hz) and G (Gap: theray of the first action potential >95ms and
a mean frequency of the first 5 action potentidlBl®).



Supplementary Figure S7. Cav3.2-mChernneurons expressed Cav3.1 and Cav3.3. (A)
Colocalization of Cav3.1 mRNA (red, supplementaapl€ S2 online, for probe sequence) by
in situ hybridization and mCherry (green) by immunodetatin wildtype mice injected with
AAV-Cav3.2-mCherry. mCherry was detected with ani-&iP antibody (supplementary
Table S1 online). Arrows show coexpressiqiBy.same as irfA) except that Cav3.3 mRNA
was targeted bin situ hybridization. Data representative of 3 mice. 8dzrs:A,B (200um,
25um).
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