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P#] 1: Abrupt release of a hyperpolarized pulse of the exter-
nal current /o (bottom panel) triggering a post-inhibitory
rebound of bursting in the quiescent neuron (top panel). The
parameter gc, stated in the legend denotes maximal conduc-
tance of the current I7. When the parameter gc, is relatively
small, the effect of the I current is negligible what causes
absence of PIR in the dynamics of the neuron (dashed green
curve in the top panel).
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¥ 2: Bifurcation diagram for an isolated neuron: plot-
ting inter-spike intervals (ISI) against the external current
Iext (this horizontal axis is broken in the middle to high-
light the ranges of nontrivial behaviors) reveals windows
of bursting (—0.14uA /em? < Lo < 0.50A /cm?), quies-
cence (0.5uA/cm? < Iy S 4pA/cm?), and tonic spik-
ing (Iezt 2 4pA/cm?) activity in the neuron. The low
IST branch corresponds to short time intervals between fast
spikes, and the top branch represent long interburst intervals
between consecutive spike trains.

XKL goa I UAMEE SR e ds, P45 TR0
H161 5 PIR fMREIE Ca" i, FATABL, XA
X BN PR 2R T NAE B I AR R 3, R
FE H A 0% A TR AT 3 S8 PR R A BB DA & IR A FRAT A
THERAEFK, XA ST, HHSH gca
POE S DAL ERE 2i0)-A 8

IV WA~k v ph s oo IR 2B AL

LEASHTAIF T V-VILH5 o, ST T i mi A
ZICH) HCO 7R T HE R R 45, b JETE
RIS T A & AT, SRR A,
A i T DA T T A O U T4 R T 72—
BRI IS5, L 27 AL 2% 30k

FE AT JE 5T A A v 2 70 I 45 v 11 £ 3
J12 (N =2), ZERHE B A [—0.14pA /em?, 0.84A /em?]
ARG T80 o Tewr (9340 BRI T 2801
WIS . 1T ALy, = 10) — I0) (9225, 5
I TRV AT A0 . (25 b L g R Tk
BRI R SR ISR Loy 10
RS G B, TEBFRIGNZT, RITEW, 4
Al [ HIXRIN, IS AR B 2 A
VR SR 2 TE 2 T AA TR 26 o SATT, STk
Al {H, SHFRTRAILL.



IV BASEE A 2 LY B 1

A JUP—BR R 3

M |Aleze| S 0.05uA fem?®, AP R B2 KL
XM X H, PR A IO S K A WA TN 4
HR AR IC N K IR REF A AR . dnial 3
R, EHid T Z T PRI Ca® AL AR Z )1
PO IR R, AT G AL SE
gcao (HIRERRZ, B BRI Z TR S 2
M. REIME N Ca® -FUiR T JLIRE i 5 K
T goa P AERERNR, BEE g9oo UM, PIRs (1)
KA AR,

48 ;
46k ] X gea=1.3mS/em? ]
a.4L %( ; + 9oa=1.75 mS/cem? |
2ol ;§§< : : Y gou=2-3 mS/em? |

Q. 4.0+ ;’%

<38 %
sl % S
3.4]

3960 005 010 015 020 025 030
G(mS/em?)

P#] 3: Mean phase lag, Ay plotted against the coupling
strength G for different values of the maximal conductance

gcq of the low-threshold Ca?*-current (larger go, val-
71O _

ues promote stronger PIRs in the neurons); here I, =

0.2pA /em? and Ie(fl) = 0.15A /cm?.
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[¥| 4: Bifurcation diagram for antiphase synchronization
regimes: averaged frequency of bursting is plotted against
the coupling strength for several increasing Al values.
Double overlapping branches are the indication of bursting
dichotomy with two slow different frequencies in the two
coupled neurons. Note a large plateau of the pronounced
4 : 3 frequency locking at Al.,; = 0.2uA /cm?, collapsing
into anti-phase synchrony locked at an 1:1 ratio at higher G
values.
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P£ 5:  Left column shows progressions of phase
locked voltage traces of two coupled neurons at

Al = 02pA/em?, I = 0.2pA/cm? for G =

0.02mS/cm?; 0.0445mS /cm?; 0.464mS /cm?; 0.048mS /cm?.

Right panels demonstrate the Lissajous curves drawn by

slow variables h(Tl ) and hg? ), which correspond to (top)
quasi-periodic dynamics at G = 0.02; a 4:3-frequency
locking regime at G = 0.0445mS/cm?; an 1 : 1 chaotic
locking at G = 0.464mS/cm?; (bottom) an 1:1 periodic
locking at G = 0.048mS/cm?. Circles and squares mark
spike events in bursting.
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P¢| 6: Bifurcation diagram showing spike number per burst
generated by the neurons plotted against the coupling con-
stant G; other parameters are same as in Fig. 5. Value G ~
0.045mS/cm? is a threshold towards the 1:1-frequency
locking; G~ 0.0464mS/cm? corresponds to phase slip-
ping in the chaotic 1:1 locking state of alternating bursting.
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P#| 7: Voltage oscillatory activity generated by the HCO at
gca = 1mS/cm? and Iex, 1 = 5, and Al = 0.02pA /cm?
: (a) antiphase spiking at G = 0.2m$S/cm?; (b) chaotic spik-
ing activity at G = 0.3mS/cm?; (c) forced sub-threshold
oscillations in neuron 2 due to fast spiking in neuron 1 at
G = 2mS/cm?, (d) network bursting at G = 4mS/cm?.
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[¥| 8: Bifurcation diagram of inter-spike intervals for cou-
pled neuron 1 (a) and neuron 2 (b) plotted against the
coulpling constant G for three increasing values of gc,; here
Iexc1 = 5pA/em? and Al = 0.02uA /em?.
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P4 9: Bifurcation diagram of ISIs evolutions for coupled
neuron 1 (a) and neuron 2 (b) plotted against the cou-
pling constant G; here I} = 2pA/em? and Aly, =
0.02pA /em? correspond to hyperpolarized quiescent neu-
rons in isolation.
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¢l 10: (a) Antiphase network bursting through the PIR
mechanism is filled out densely by alternating voltage traces
without quiescent gaps unlike the case of coupled endoge
nous bursters through the release mechanism. (b) Lissajous
curve of a figure-eight shape traced down by the slow gating
variables of the models at G = 1.24mS/cm? and go, =
1.75mS/ cm?; other parameters the same as in Fig. 9). Cir-
cles and squares in panel (b) mark occurrences of spikes.
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