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Figure S1. Ordinary Differential Equation system representing the implementation of the Nf
trafficking model. The system describes the concentration levels in the seven compartments
of the model for NfL, NfM, and pNfH separately. Reaction rates that have different values for
the three subunits have the label “L”, “M”, or “H”. Parameter estimates and the definition of the
f(age) function are provided in Supplementary Table S1.



Parameter Nf Subunit Estimate Reference
r1 NfL 1310.678 ng/(ml*day) = Assumed to be at equilibrium with
degradation reaction r2 for initial
concentration in CNS
NfM 11755.78 ng(ml*day) | Assumed to be at equilibrium with
degradation reaction r2 for initial
concentration in CNS
pNfH 12300.21 ng/(ml*day) = Assumed to be at equilibrium with
degradation reaction r2 for initial
concentration in CNS
r2 All 0.01 1/day [11[2]
r3 NfL 1310.678 ng/(ml*day) @ Assumed to be at equilibrium with
degradation reaction r4 for initial
concentration in PNS
NfM 11755.78 ng(ml*day) | Assumed to be at equilibrium with
degradation reaction r4 for initial
concentration in PNS
pNfH 12300.21 ng/(ml*day) = Assumed to be at equilibrium with
degradation reaction r4 for initial
concentrations in PNS
r4 All 0.01 1/day [11[2]
rs NfL 7.3 x10° 1/day Estimated in this work
NfM 0.60 x 10° 1/day Estimated in this work
pNfH 0.58 x 10° 1/day Estimated in this work
ré NfL 7.3 x10° 1/day Assumed equal to r5
NfM 0.60 x 10° 1/day Assumed equal to r5
pNfH 0.58 x 10 1/day Assumed equal to r5
r7 All 449.28 ml/day [3] [4]
r8 All 449.28 ml/day Assumed equal to r7
r9 All 7.4712 ml/day [5]
r10 All 20.148 ml/day [5]
r11 All 90 ml/day Derived from [6] [7] [4]
r12 All 259.2 ml/day [8]
r3 NfL 10.1 1/day Estimated in this work
NfM 0.0181 /day Estimated in this work
pNfH 7.4 1/day Estimated in this work
f(age) All 0.0975 x 1.031%¢ Modeled to reproduce NfL data in [9]

Table S1. Parameter estimates of the model with references.



Compartment Volume (ml) Reference

CNS 1265 [10]

PNS neurons 130 See the following
supplementary sections

Interstitial Fluid (ISF) 225 [111[12]

Endoneurial fluid 88 See the following
supplementary sections

CSF cranial 75 [5] (half of total CSF volume)

CSF spinal 75 [5] (half of total CSF volume)

Blood 5110 [13], considering human
weight of 70 kg

Table S2. Volumes of the model compartments with references. For some compartments, the
derivation of the volume is detailed in the section “Estimate of PNS and endoneurial fluid
volumes”.

Subunit Initial concentration in Reference
CNS and PNS

NfL 1.3 x 10° ng/ml [14], assuming 100 mg of
total proteins in 1 g of brain

NfM 1.17 x 10° ng/ml [14], assuming 100 mg of
total proteins in 1 g of brain

pNfH 1.22 x 10° ng/ml [14], assuming 100 mg of
total proteins in 1 g of brain

Table S3. Nfinitial concentrations in CNS and PNS neurons used to compute the steady state
condition. Nf concentration in the remaining model compartments has been deduced from the
model steady state computed during parameter calibration, as indicated in the Methods
section.

ESTIMATE OF PNS AND ENDONEURIAL FLUID VOLUMES

The volume of the peripheral nervous system and the endoneurial fluid were derived using a
series of heterogeneous data. The starting point was an estimate of the percentage of nerve
trunks in the body (about 1% of the total body weight [15]). If we consider a body weight of 70
kg, a 30-75% of connective tissue in the PNS (www.nysora.com), the percentage of fiber [16]
and if we assume a 1:1 ratio between sensory and motor neurons in the nerve fascicles, we
managed to derive the values reported in Supplementary Table S2.



GLOBAL SENSITIVITY ANALYSIS
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Table S4. Global sensitivity factors of the rates and volumes of the model computed for each

Nf variable. The color scale intensity, from green to white, follows the absolute values of the

local sensitivity, from the greatest values to zero.



NfL blood
Local sensitivity at 25 years | Local sensitivity at 45 years | Local sensitivity at 85 years
ri3
Blood volume

rl
r2

CNS neuron volume
r5

PNS neuron volume PNS neuron volume PNS neuron volume
ré ré ré
r3 r3 r3
rd rd r4
r7 r7 r7
r8 r8 r8
r9 r9 r9
ri0 rio0 rio
ril ri1 ril
ri2 ri2 ri2

ISF volume ISF volume ISF volume
Endoneurial volume Endoneurial volume Endoneurial volume
CSF cranial volume CSF cranial volume CSF cranial volume
CSF spinal volume CSF spinal volume CSF spinal volume

Table S5. Local sensitivity factors of model rates and volumes computed for NfL in blood at
different ages. The color scale intensity, from green to white, follows the absolute values of
the local sensitivity, from the greatest values to zero. The values are sorted by columns in
descending sensitivity order.
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Figure S2. Local sensitivity factor of blood NfL to age as a function of the age itself. The vertical
dashed line marks the age at which the age sensitivity factor becomes larger than any other
factor considered in the model.
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Table S6. Percentage variations of NfL steady state concentration in CSF spinal as a function
of the percentage variations of each rate reported in the first column. The color scale intensity

corresponds to the reported values, from green (positive values) to red (negative values).
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Table S7. Percentage variations of NfL steady state concentration in blood as a function of
the percentage variations of each rate reported in the first column. The color scale intensity

corresponds to the reported values, from green (positive values) to red (negative values).
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