COMPUTATIONAL STUDY SUMMARY

RESEARCH QUESTION:

[5 THE MODEL FROM BRUNEL AND LAVIGNE (2009) SENSTTIVE TO VARTATLONS
IN PARAMETER VALUES & INPUT-OUTPUT RELATIONSHIPS!

1D MODEL:

dry
dt = -1+ @[(1 —J) 17 + lexe + L] = =17 + @[w - 17 + ] W Co

T = Target; w = synaptic weight; I = external input current; rr = population firing rate

INPUT-QUTPUT RELATIONSHIP?

N —
BRUNEL AND LAVIGNE (2009) VS GJORGITEVA et al. (202))
d)l (x) = rmleﬁ [f:: €xp (_xZZ - %) dZ]_ <D2 (x) - 1+exp(—1a(x—6)) - 1+ex;(a6)

a TUNES LINEAR SLOPE; 6 TUNES MIDPOINT INPUT

=
1=

rate [Hz|

o
E

040

o
s

Average firing rate |[Hz|
o o
o

=
o

n L L " L " ;
-2 -1 0 1 2 3 4 5 -4 -2 0 2 4 [ 8 10

Synaptic input current Synaptic input current
SPONTANEQUS ACTIVITY:

CONDITIONS ON w AND T TO HAVE A STABLE EQULLIBIIUM AT 77 = Tipome IN:
= BISTABLE REGIME:

__r
d”(d’_l(rspont))
m A MONOSTABLE REGIME OF A BISTABLE SYSTEM:

W< I (1Tspont)) D Toe < Isno(W) 00 Toxe > Igy 2 (W)

= MONOSTABLE SYSTEM (e ANY -0 15 THE ONLY EQULLTBRIUM LN THE SYSTEM):
1

AND ISN,Z (W) < Iext = (p_l(rspont) —w: rspont < ISN,1(W)

w <

!
¢max

SN = SADDLE-NODE; ~ @D" = TRANSFER FUNCTION DERTVATIVE; 1= INVERSE TRANSFER FUNCTION



ﬂASE PORTRALT & BIFURCATION ANALYSES:
BRUNEL AND LAVIGNE (200%) IS GJORGJTEVA etal (2021)

BLUE AREA = MONOSTABLE REGIME; GRAY AREA = BISTABLE REGIME
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APPLICATION TO A PULSE-SHAPED STIMULUS (STMILAR TO EXPERTMENTAL STIMULL TN PSYCHOLOGY EXPERTMENTS):
EXAMPLE WITH GJORG]IEVA et al (2021)'S TRANSFER FUNCTION AND A BISTABLE REGIME:

WHEN DOES THE SYSTEM JUMP TO THE HIGH STABLE STATE ASSOCTATED T0
Tyias . AND SHOW PERSISTENT ACTIVITY!

= a0

Pulse amplitude

CONDITION ON PULSE AMPLITUDE: Topp > Isng — Ipias

(s

=

CONDITION ON PULSE DURATION: rr(t = end pulse) > 17 ynseabie
(17 unstabie MSSOCATED TO i)

RED AREA = NO JUMP; GREEN AREA = JUMP

10 15
Pulse duration [msec|

CONCLUSTONS

o MODEL FRoM B&L (2001 ) RATHER INSENSITIVE TO VARIATIONS IN TRANSFER FUNCTION:: BOTH TRANSFER
FUN[TIONSA LOW THE SYSTEM TO DISPLAY MONOSTABLE AND/OR BISTABLE BEHAVIORS. THE ONLY DTFFERENCE WAS
ESENCE/ABSENCE OFU PER SATURATION.

o MODEHROM B&:L (2009) 15 RATHER SENSITIVE TO OTHER PARAMETER VARTATIONS: VARYING ONE PARAMETER
REQUIRES OTHERS TO VARY TO GET BACK SOME PROPERTLES (F.6. SPONTANEOUS ACTIVITY).

o  \WHEN USTNG PULSE-SHAPED STIMULL, BOTH THE PULSE AMPLITUDE AND THE PULSE DURATION DETERMINE TOGETHER
THE FINAL STEADY STATE REACHKED BY THE SYSTEM, IN PARTICULAR WHEN THE LATTER IS BIASED IN A BISTABLE REGIME.
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