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Supplemental Materials

S1. Governing equations for the case of an axon with two asymmetric branches (Figs. 1b

and 2b)

S1.1. Equations that express the conservation of the total length of mitochondria in various

compartments for an axon with two asymmetric branches (Figs. 1b and 2b)

Equations that are analogous to Egs. (1)-(42) but now for the asymmetric axon displayed in Fig.

1b and 2b are
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Equations that are analogous to Egs. (43)-(70) but now for the asymmetric axon displayed in Fig.

1b are as follows. Equations for anterograde fluxes (Fig. 2b) now are
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Equations for retrograde fluxes (Fig. 2b) now are
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The turn-around fluxes (Fig. 2b) now are simulated as follows:
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S1.2. Model of mean age and age density distributions of mitochondria in the demand sites

for the asymmetric axon displayed in Figs. 1b and 2b

Equations that are analogous to Egs. (74)-(201) but now for the asymmetric axon displayed in

Figs. 1b and 2b are (obtained using the method described in Anderson (1983))
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All other matrix B elements, except for those specified in Egs. (S51)-(S141), are set to zero.
The only flux of mitochondria entering the axon is the anterograde flux from the soma to the

compartment with anterograde mitochondria by the most proximal demand site, ;. ., -

Our model assumes that all mitochondria that leave the axon (their flux is j, ., ) return to the

soma for degradation, and none re-enter the axon. The mitochondrial age in our model is thus

understood as the amount of time that has passed since the mitochondria entered the axon.

The (N+1)™ element of vector u is obtained from the following equation:

uN+1 = jxomaal . (S 142)
As no other external fluxes enter the terminal,
u, =0 (=1,...,N,N+2,...,N+6,2N+1,...,2N+10). (S143)



S2. Supplementary figures

S2.1. Symmetric branched axon displayed in Figs. 1a and 2a
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Fig. S1. Age density distributions of anterogradely-moving mitochondria in a symmetric
branched axon across various demand sites. (a) Demand sites 1 to 7; (b) Demand sites 8 to 14.
The existence of elongated tails in the positive direction in the age density distributions implies

that there are mitochondria in each demand site that are considerably older than the mean age.

©

N

N
1

—O©— stationary 1, symmetric
— — — - stationary 2, symmetric
e stationary 3, symmetric
------ x: stationary 4, symmetric
stationary 5, symmetric
stationary 6, symmetric
stationary 7, symmetric

o
N
N

e
—

0.08

0.06

age density, um of mitochondria h
2

11



0.09

o
o
©

—O— stationary 8, symmetric

— — — -stationary 9, symmetric

e stationary 10, symmetric
------ % stationary 11, symmetric
stationary 12, symmetric
stationary 13, symmetric
stationary 14, symmetric

o
o
\‘

o
o
)

o o
o o
i a

age density, um of mitochondria ht
3

Fig. S2. Age density distributions of stationary mitochondria in a symmetric branched axon

across various demand sites. (a) Demand sites 1 to 7; (b) Demand sites 8 to 14.
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Fig. S3. Age density distributions of retrogradely-moving mitochondria in a symmetric branched

axon across various demand sites. (a) Demand sites 1 to 7; (b) Demand sites 8§ to 14.

S2.2. Asymmetric branched axon displayed in Figs. 1b and 2b
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Fig. S4. Age density distributions of anterogradely-moving mitochondria in an asymmetric
branched axon across various demand sites. (a) Demand sites 1 to 5; (b) Demand sites 6 to 10.
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Fig. S5. Age density distributions of stationary mitochondria in an asymmetric branched axon

across various demand sites. (a) Demand sites 1 to 5; (b) Demand sites 6 to 10.
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Fig. S6. Age density distributions of retrogradely-moving mitochondria in an asymmetric

branched axon across various demand sites. (a) Demand sites 1 to 5; (b) Demand sites 6 to 10.
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Fig. S7. Age density distributions of anterogradely-moving mitochondria in an asymmetric

branched axon across various demand sites. Comparison of the cases o, = w, = 0.5 and

o, = w, = 0.9 for (a) Demand sites 1 to 5; (b) Demand sites 6 to 10. In demand sites 9 and 10, the
age density of older mitochondria is visibly higher in the case of o, = w, = 0.9 compared to

o, = w, = 0.5 . This is because in the case of v, = w, = 0.9, a greater number of mitochondria

enter the upper (longer) branch.
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Fig. S8. Age density distributions of stationary mitochondria in an asymmetric branched axon

across various demand sites. Comparison of the cases o, = w, =0.5 and o, = w, = 0.9 for (a)

Demand sites 1 to 5; (b) Demand sites 6 to 10.
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Fig. S9. Age density distributions of retrogradely-moving mitochondria in an asymmetric

branched axon across various demand sites. Comparison of the cases o, = w, = 0.5 and

o, = w, = 0.9 for (a) Demand sites 1 to 5; (b) Demand sites 6 to 10.
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