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¢l 1: gHCO neural circuit with inhibitory and excitatory (*)
synapses reciprocally coupling two oscillatory cells.
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[¥] 2: Asymptotic antiphase (a) and synchronous (b) burst-
ing voltage traces V; (red) and V5 (blue) at I, = —0.43 and
0.13, respectively, in gHCO (1-3), superimposed with ex-
citatory/inhibitory thresholds 6 (horizontal lines) at 25 and
—30mV. (c, d) Synapse dynamics: fast modulatory s (¢)
(gray) vs. slowly summating/decaying s$*(¢) (black). See
the Appendix for parameters.
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¢l 3: Bifurcation diagram showing how the phase-lag A
between the gHCO neurons is affected by the current I;
here, 30 initial A-values were sampled evenly between 0.05
and 0.95 for each of the 507 .-values. Parameters listed in
the Appendix.
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P4l 4: (a) Asymptotic bursting voltage trace with undershoot
produced by the Plant neuron model [39,40]. (b) Voltage
traces produced by the gHCO with two coupled Plant neu-
rons. See the Appendix for parameters.
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| 5: (a) Mean values (over 5s ) of the IBI (green line)
and the burst duration (black line) plotted against Iy for
the exponential IF-model [41]. Corresponding bifurcation
diagram for the phase lag A between the cells in the gHCO,
in which each cell is an exponential IF-model (b).
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4| 6: (a) Mean values (over 5 s ) of the IBI plotted against
g for the exponential IF-model [41]. Corresponding bifur-
cation diagram for the phase lag A between the cells in the
gHCO, in which each cell is an exponential IF-model (b).
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P¢| 7: Bifurcation diagram showing the flat-even phase-lags,
A = {0,1} (in-phase) and A = 0.5 (antiphase), between
the bursters plotted against the current /. for the gHCO with
slow inhibitory and fast excitatory synapses; here, 30 initial
A-values were sampled evenly between 0.05 and 0.95 for
every I value out of 50 . Parameters listed in the Appendix.
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[¥] 8: (a) Time evolution of the phase lag A between the
gHCO cells (black line) in response to step-wise changes
of I, (green dashed lines); I, increased over 25 steps from
—0.43 to 0.13, only the time window in which A transition
occurs is shown. (b) Voltage traces progressing from in-
phase to antiphase bursting within the time window bounded
by the grey vertical lines in panel (a).
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TABLE 1. Parameter values. Notice that for columns C and D the synaptic conductances are expressed in nS instead of nS/cm?.
A B C D E

o™ [kHz] 0.1556 — 10 10 0.5
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0% [mV] 25 -30 —-40 —40 —42
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B [kHz] — 0.02 — — —
6" [mV] =30 25 —48.5 —48.5 =53
¢" [nS/cem?] 0.0005 0.01 0.6 0.1 0.0001
EM [mV] —-80 —-80 -110 -110 —-80
v [mV~'] 10 10 10 10 10
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FH goa = 1.75 [ 25 ] REEHALN Eca = koSE log (
s IV RS ELE 1830 Eq.2)].

U L AERT (-0.43,0.08) [ £ | B,
LU R R LT R HASH R ENT: C =
1 [%] , Cag=2mM], d=1[um], Kp=0.000
1mMms], K, = 0.0001[mM] F = 96.489 { fﬂﬁl} it
Faraday #41, R = 8.31441 [ 7 | il UL, i
B T % 300.15(K].

H
Ca
Ca

)

B 1REBU Mg ph2e T L% [Exponential
integrate and fire neuron model]
FREER S BB AR TR (eIF) i DA MRS R
E X [41]:
AV —gu (V= Ep) + gee 51 — ut Iy + I

A C
du _a(V—-Ey)—u
dt Tw

@
Horp VN E T IERAL u @ N AR R g1 = 30[nS]
HitEH T, EL = —70.6[mV] Syt S fn; 1
IR (B SCHHY Eq.(2)].

YHLT gege BWEN 110[nS] i, SMHEHLT Lo 72
(690, 1110][pA] JE R AEHL (I8 S) o MAMEBHIT Loxe
WEY 800[pA] B, HLS ge 7E [20,160][nS] {EFH A2
& (K 6) o XMTREASHAETER, LRI Rk

THh. HihZHEREWT: C = 2007.4[pF], Vr =
—50.4[mV], Ap =2mV], 7, = 285.7[ms], a =
4[nS].

C Plant fpZ35cEi% [Plant neuron model]

TR 28052 [39,40] Hy DA NARZS i X
AV —Ip — I, — Ina — Ik — Ixca + lext + I

dt C ’
% =p[Kex (Voo — V) —Cal,

dy y*-y

dt - T y - {hanax}a

®)

HeIp =gra(V—-FEr), Ipr=g9.(V—-EpL),
gm3 h(V —E;), Ix = ggn*(V — FEk),

Ca _ — 12.5
JKCaTat05 (V= Ex),mn = 0.01(55-Va) 101950 50~
55—V :

INa

IKCa =

3

o _ 1 _ 127V 8265
T T 0.15(=V—-50) 41 VS — 105 + 105

Hrp VN 2T A7 Ca AN N ASIREE; «
NN I P Ca® FLRAY BG4 b ol Nat B ok
AR n o KT MBS AR & I itlsiim, B
S gL =0.003[25] | RN EL = —40[mV]; Ina Fl
Ix Ay Btk Ay Nat fia s K i, BS gr =
8 [25] Ml g = 1.3 [25] GBI R b, LI 4)
MBEFERAL Er = 30mV fll Ex = —75[mV]; Ir 2%
18 6 NPT K R Ca®t B, A gr = 0.01 [25]
R HLAL Er = 30[mV]; Ixca MM Ca G
K* i, M5 grea = 0.03 [ 2], REEHALN Bx;
I SRg iR [Eq. (2)].

SMBHL Towe BEEH 0.028 [ ] JLMZ MR
e ] o = 0.00015 [mv "], K. = 0.0085

mME:C=1 [ £
[mV™'], Vea = 140[mV], 7, = 235[ms],

5% B: 5¢fh % 5{li [APPENDIX B:
SYNAPSE PARAMETER VALUES]

R Ld, AFFIH T gHCO 5 fii Mkt 4 5C
BRI, —Bi Bl 5 2% Ty 1 2 Fl R 5 85900 o 1 2 i i 2
B (& 2 0 3). B ZUFH T E i 90 R e 28 e B AR
L gHCO W IS HE, & IEM— B shasam il #: 58
filt [Eq.(5)] FIFSMAr RSl (& 7 F1 8). CHIFIH T
MYUAR o, — Y BIASEA 5 MR S0 1) 1 S s T
gHCO 5 elIF #h & o8 i il H i S5l (&15). D%
GV T M4 ge — B Sl A P MR S S 4 1 1 28
filt i, eIF #Z8 TeAER b gHCO i F iS850 (K 6). E
FFH T gHCO SAEY) il 28 TeA A — i sl A5 4 Ay
fFIERS RIS M SEUE (E4).
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