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GQlucose - dependent insulin secretion
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Nondimensimnalized modeg ( Faul etal, Pa83)
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Model Parameters

Table 4.1 Standard Dimensional Parameters
Fixed by experiment Vm 0.24 mM/min
Km 9.8 mM
Ve 0.034 mM/min
Ks 0.13 mM/min
Vmax2  32.0 mivVi/min
K; 17.0 mM
Vonaxt 120.0 mM/min
K1 1.4 mM
L 0.01 mM/min
Experimentally variable kg 400.0/min
/o 0.0 mM
GO 8-22 mM
Adjustable in the model K| 1% 1078 mM
K 4.0 x 1075 mM
T 20.0 min

Table 4.2 Standard Dimensionless Parameters

Dimensionless parameter

Dimensional definition

Standard value

Vin Vi /Km
Vs TVu/K |

& tKs/Kom 0.27
Vinax2 TVinaxe/Km 65.3
K; Ko/ Km 1.7
\A/rnax1 T Vinax1/ Km 245.0
K K1 /Kem 0.14
L tL/Km - 0.02
ko Tko (8 x 10
Go Go/Km 0.8-2.2
K K/K 40.0
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Passive Trans,_oar-l-

TrAr\sPoH- of S Scom high tv low concentvations
throveh a wmembrane Fransporter svch as
exk’acel(vlar—a\uqose into ce(\s. Ne enerjy
Inru”l‘ 1S Fe?u,(‘CA.
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® —
Glucose
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|

N

Figure 3.1 (A) Cartoon of four states of a GLUT transporter, showing the empty pore facing
the exterior of the cell, glucose bound facing the exterior, glucose bound facing the interior, and
the open pore facing the interior of the cell. Adapted from Leinhard et al. (1992). (B) Four-state
kinetic diagram of a GLUT transporter based on the cartoon in (A).
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wmnp Ca®"
'SERCA Pumps [ca®*],> [ca™]. ir@f"“ ent

Rote of Ca?" accumulation inside cell
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ATP Pi

Figure 3.14 A twelve-state model of the SERCA pump. Note the two sequential Ca’?* binding
steps on the left-hand side. Although the cycle is driven by the hydrolysis of ATP, all of the
steps in the diagram contribute to the steady-state rate. Redrawn from Lauger (1991).
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Chemical Oscillators - Brusselator (1968)

Mos.(.(y t'v\orjanic.. chemicad srec:es.

A =18r0; ]
B = orjqnic species
X = [HBr0,]
Y = L8]
Where the reachions are
A s X
B+ X —>— Y +D

2%+ Y —— 3X

ky
X — E

Here D and E are other Proo(uc-l's.

Tt is assumed +hat the Concentrations
of A, B are ar+ificially mamdamed at
(nearly ) constant levells. Resvihn

nondimensimalized eqns oare calle
the Bruvsselator
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where (%,y) are dimensimless (X )Y).
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