Table-1: Published dopaminergic neuronal models.

Pumps and
S.No. Model lon exchan_gers Synaptic Reference(s)
channels (lonic currents
balance)
Two- Soma: I pr, Dendrite: _
1 compartment — Inag Inaxp Dendrite: (Li et al., 1996)
soma and Inmpa
dendrite Dendrite: I, (sodium)
Single- Soma: Igq,r, Soma: I
compartment | lca.. fean: Ioma'l e (Amini et al
2. soma with Icanva CaP: ‘NaCaX - 1999) "
calcium Ix ca Ik DR (calci
. .Ca» "K.DR> calcium)
buffering (CBP) I, Iy, I
Three Distal
compartments — Inakp dendrite:
3. Soma, proximal Ix pr, 11 Inmpas (Canavier, 1999)
and distal (sodiuminall) | Liypa,
dendrites lcapan
(Amini et al., (Medvedev et al.,
1999) model i ) 2003; Medvedev
with calcium IS oma.I IC‘}’ (ci?crinuarﬁ) - and Kopell, 2001;
diffusion (also K.Ca> °K> 7L Wilson and
abstract version) Callaway, 2000)
Two (Canavier, Distal (Komendantov
1999) models Inas Ix DR o :
. Inakp dendrite: and Canavier,
coupled at distal I, Ig 4 I 2002)
dendrites NmMbA
Soma: Iy,
Son_1a Wi_th four | IkasIxkprs | Soma: Inaxp Soma:
identical Iy, Ix,ca Icap I '
ranch GABAA
denl()jr?tez vE\}/(ijth a Ica'[T’ e (calcium) _ (Komendantov et
_ : ca,N Dendrite: al., 2004)
single proximal _ I
and two distal Dendrite: Dendrite: A
branCheS INal IK,A1 INaKP GABAA
IK,DRv IL
Modified Soma: Iyg, | Soma: Iygkp, Soma: (Canavier and
(Komendantov | Ig.a, Ix pr, Icap lgaBaa Landry, 2006)
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et al., 2004) I car I, _ _
model with Icar: Ica, (calcium) Dendrite:
Liypa SYnaptic Ican _ Inmpa,
current in “ Dendrite: Iampa
dendrite Dendrite: Inakp Icaaa
Iva e | (sodium)
Ixpr 11
Modified
(Wilson and
Callaway, 2000)
model with
Soma:lc,, :
g | lampa@ndIyupa | [ C‘; Soma: ISoma (Kuznetsov et al.,
" | synaptic currents ’;’C“’ IK L (calcium) I’VMDA’ 2006)
along Wlth Na» ‘K,DR AMPA
spiking
generating ion
channels
Single- Soma: Ieqr, | Soma: Iggp (Canavier et al
9. compartment Ica s Ik ERG) - 2007) "
soma Ixcar ln, I (calcium)
Modified Soma: Iyg,
(Komendantov | Ia, Ik pr, 11,
etal., 2094) Ik.car Icar (Kuznetsova et
model with Soma: ,

10. . o . - al., 2010; Yu et
pacemaking Dendrite: (calcium) al., 2014)
mechanism Ina, Ln, "

throughout soma | Iy pgr, I,
and dendrites Ixcar IcaL
Single- Soma: Icqr, | Soma: Ipgp (Drion et al
11. compartment Ina: Ix DR - 2011) N
soma Ix.ca 1L (calcium)
Single-
compartment
soma which is
combines
Soma: Iz, 1, . :
12 conductance o Calr | Soma:lcqp ISoma (Oster and
' mechanisms IN“’ ’I(D’; (calcium) INMDA’ Gutkin, 2011)
from (Aminiet | 'KCa LK GABAA
al., 1999) and
(Kuznetsov et
al., 2006)
13 Single- Soma: I¢qr, | Soma: Iygkp, i (Francis et al.,
' compartment | Ing, Inancens | Icaps INacax 2013)
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soma with Iy nas Ix DR )
calcium Ip 10 I ca (calcium,
buffering (CBP) sodium,
potassium,
calbindin,
calmodulin)
Modified
(Kuznetsov et
al., 2006) model
with altered Soma: I¢q, 1, _ _ (Haand
NMDA and Ina, Ix pr) Soma: Ieqp ISoma. Kuznetsov, 2013;
I grc along I car Is : NMDA: Zakharov et al.,
= ' calcium
with full [ ( )| lamea 2016)
morphology of
dendrite
(reduced model)
Single- ) Soma:
compartment SIoma. IIN“’ - Inupa, | (Qian et al., 2014)
soma K.DR: L» Lympa
Single- Soma: I¢g, _
compartment |,y | Somat e (Yu and Canavier,
soma with full I 1 - 2015)
morphology of IK'C“’ IL'C“I’ (calcium)
dendrite KERG H: L
Izhikevich
: o (point (Cullen and
Sldmple (_s,plkl_ng) neuron) — Wong-Lin, 2015;
opaminergic : - -
two variable Muddapu et al.,
neuronal model neuronal 2019)
model
- Soma: I, ) Soma:
Modified (Ha Inas Inas: Soma: Iggp Ivsioa, (Morozova et al.,
and Kuznetsov, |, "~ I 2016b, 20162)
2013) K.DR: “K.Ca: (calcium) AMPA: ’
IL1 IK! IH IGABAA
Single-
compartment
soma with Soma: I¢q,L, Soma:
calcium Ina, Ix DR oma: Icap Soma: (Knowlton et al.,
buffering (CBP) | Ix arp, 11 ca, (calcium) InmDa 2018)
along I arp I
mediated
bursting
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ICa,L! ICa,T!
Modified Ina: INguens | Soma: Iggp (Rumbell and
19. (Kuznetsova et Ix pry Ix B, . - Kozloski, 2019)
al., 2010) model | Iy cq, Ik 4, (calcium) :
IK,ERGi IL

Icqr — T-type calcium current; I, ; — L-type calcium current; I, y — N-type calcium current;
Icanva — residual high-voltage activated calcium current; I, — calcium current; Iy, —
calcium-activated (small conductance) potassium current; Iy ,r — delayed rectifier potassium
current; I, —transient outward (4-aminopyridine-sensitive) potassium current; Iy —
hyperpolarization-activated cation current; Iz — background current (sodium, potassium,
calcium); Iyqxp — Sodium-potassium pump; I-,p — calcium pump; Iygcax — Sodium-calcium
exchanger; I, — leaky current; I, — fast spiking (tetrodotoxin-sensitive) sodium current; Iyypa
— N-methyl-D-aspartic acid (NMDA) current; I4yps — alpha-amino-3-hydroxy-5-methyl-4-
isoxazolepropionic acid (AMPA) current; I;apaa — 9amma-aminobutyric acid A-class
(GABAA) current; Iy rre — ERG (ether-a-go-go-related gene) potassium current; I, p —
background calcium leak current; I, ., — leaky calcium current; CBP — calcium-binding
proteins; I}, yq — leaky sodium current; I ;r — inward rectifying potassium current; Iq yey —
hyperpolarization-activated cyclic nucleotide (HCN) sodium current; Iy, s — subthreshold
sodium current; I — intrinsic potassium current; I 4rp — ATP-sensitive potassium current; I 5
— large conductance potassium current;
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