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Model Parameters

Parameter

name Balb/c Mice NOD Mice Units Description;Eq. number Citation
7 5 % 104 5 % 104 cells ml~1 day~1 Resting macro(]}%)lage influx; Eq. ‘
_ Macrophage deactivation rate; Eq.
1 )
_ Recruitment rate of macrophages
1
b 0.09 0.09 day by activated macrophages; Eq. @ ‘
c 0.1 0.1 day T Macrophage egress rate; Eq. (1) ]
Effect of crowding on
—8 -8 -1 -1 g
el 1x 10 1x 10 cells™1 day macrophages; Eq. (1) [1]
_ _ _ _ Effect of crowding on active
8 8 1 1
€2 1x 10 1x 10 cells—! day macrophages; Eq. (2) 1]
Rate macrophages engulf necrotic
haYs 0'0612332 2x 0'0612332 1 ml cells~1 day—1 and apoptotic S-cells; Eq. — Modified from H
and Eq. (]gb-(]ﬁl)
Rate activated macrophages
fa, 0'0612 g_é 5 X 0'0612 g_é 1 ml cells~! day—1! engulf necrotic and apoptotic Modified from H
[B-cells; Eq. (]gb-@l)
_ Rate (-cells are produced from
1
ap 0.0334 0.0334 day glucose; Eq. (3) 2
_ Glucose level of half-max S-cell
1
Gho 90 90 mg dl production; Eq. @-@I} ‘
55 0.0167 0.0167 day B-cell death rate; Eq. (3) and Eq. 2
. . 5
Qpanc 0.194 0.194 ml Volume of mouse pancreas ﬂ3|
Beonv 2.59 x 10° 2.59 x 10° cell mg’1 [B-cells per milligram Usesfﬁ;lcslﬁzi:ount
Rate at which T cells eliminate
—1 .
n 0.02 0.02 day B-cells; Eq. (lgb and Eq. (]§|> Estimated here
_ Relative impact of effector T cells .
1
SE 1 1 ml cells on f-cell death; Eq. (ﬂ) Estimated here
_ Relative impact of regulatory T .
1
SR 36 36 ml cells cells on B-cell death: Eq. (ﬁ) Estimated here
_ Rate of effector T cell avidity for .
1
Qe 11 11 day B-cells; Eq. (]ED Estimated from
Half-max value for T cell killing of .
Be 21 21 day B-cells; Eq. @ Estimated from
d 0.50 0.50 day T fB-cell rate of necrosis; Eq. (8)-(9) ]
o 171 % 10-7 171 x 10-7 ml cells—! day—1 Rate DCs engulf S-cells; Eq. Computed, see Sect.
- 2.5
Rate naive or tolerogenic DCs Computed. see Sect
ftp 1.19 x 106 1.19 x 10—6 ml cells~! day—! engulf S-cells; Eq. (8)-(9); Eq. p ) ’
2.5
|12H13| ’
_ Steady-state DC population; Eq. .
5 5 1 )
Dgs 1x 10 1x10 cells ml @_@7 Bq. m_dﬁb Estimated here
Basal rate of glucose production;
-1 g p 5
Ry 864 864 mg dl Eq. (T0) (6]
Go 1.44 1.44 day T Rate of glucose decay; Eq. (10) 6]
_ _ Rate of glucose elimination via
1 1
Sr 0.72 0.72 ml pU~! day insulin; Bq. (10) (6]
Glucose level of half-max insulin
-1
Gr /20000 /20000 mg dl production; Eq. (1) l6)
Maximum rate of insulin
-1 -1 -1
or 43.2 43.2 pU ml™= day™ me production by B-cells; Eq. (11 @
o1 432 432 day 1! Rate of insulin decay; Eq. (11 6]
Rate of elimination of DCs b;
-5 -5 -1 -1 Yy
bpE 0.487 x 10 0.487 x 10 ml cells™" day effector T cells; Eq. (]ﬁl) \
_ _ _ _ Rate of elimination of tDCs by Estimated same as
5 5 1 1
brr 0.487 x 10 0.487 x 10 ml cells™" day regulatory T cells; Eq. (]1_3I) bp
o 0.51 0.51 day—1 Rate of removal from pancreas for Estimated from

DC and tDC; Eq. -
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.1199

1199

Rate of initial expansion of naive
T cells into effector T cells; Eq.
@

Im

ar

1199

1199

Rate of initial expression of naive
T cells into regulatory T cells; Eq.
@)

Estimated same as ag

Tnaive

370

370

Density of naive T cells
contributing to initial production
of effector and regulatory T cells

in the spleen; Eq. (]ﬁb—(]ﬁl)

bp

12

12

Maximal expansion rate of
effector and regulatory T cells due

to DCs; Eq. (]1_4|)—(]ﬁb

"

Tam

0.01

0.01

Reversion rate of effector and
regulatory T cells to memory T

cells; Eq. (]ﬁ[)—(]l_ﬁl)

i

bp

1x1073

1x 103

1

Activation rate for effector T cells
from memory T cells; Eq. (]1_6I)

Estimated from

HE

2x10-6

2 x10-6

Rate of effector T cell removal
due to regulatory T; Eq. (]ﬁb

Estimated here

0p

2.12 x 10°

2.12 x 10°

DC value for half-maximal effector
T cell expansion; Eq. (Iﬁl)—(]l_5l)

Estimated from

br

1x 1073

1x1073

ml day cells—!

Activation rate for regulatory T
cells from memory T cells; Eq.

[)-(0)

Estimated same as bg

HR

2 x10=6

2% 10-6

day~?!

Rate of regulatory T cell removal
due to effector T; Eq. (]ﬁl)

Estimated same as up

GEm

0.01

0.01

day—1!

Death rate of memory T cells; Eq.
)

"

Table 1: Model parameters.
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