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ABSTRACT

In this paper, we employed experimental data of EBOV-infected nonhuman primates (NHPs) to construct a mathematical framework
for determining windows of opportunity for treatment and vaccination.

Table S1. Details of the model fitting process and the corresponding results.

Figure Eqs. Initial condition Estimated Fixed Note #

2A 1 5×107, see1 δAg, βAg (a)
2 0 τAg (b)
3 0 rAb,βAb δAb, see2 (c)

2B 4 100.15, see3 rV ,KV (d)
5 100.15 rV ,KV , In (e)

3A-C 1,2,3 as in (a)-(c) rAb
δAb, δAg, βAg, βAb , τAg to
(a)-(c) (f)

3D-E 6 as in (e) KAb rV ,KV , In to (e) (g)
4 6 100.15 None Ab* (h)
5:mAbs 7 100.15 KM rV ,KV , In (i)

8 0 λM (j)

5:mAbs+IgG 9 100.15 None
rV ,KV , In to (e), Ab*, KM to
(i), λM to (j) (k)

6 9 100.15 None
rV ,KV , In to (e), Ab*, KM to
(i), δM to (j) (l)

7 6 Varied None Ab* to (c) Varied KAb (m)
S1 6 100.15 None Ab* to (c) Varied KAb (n)
S2 7,8,9 as in (i)-(k) - - - (o)

*outputs from the model equations (a)-(c) and the assumption as in Fig. S1



Table S2. Parameter estimates of the model Eqs. (3) to (5) fitted to three subjects vaccinated three days
prior EBOV challenge. δAb is fixed from literature at 0.02482. The parameters δAg,βAg, and βAb were fixed
from the estimates from the general IgG profile of all subjects (Fig. 2A). Consequently, the parameter rAb
was refitted to allow subject-specific responses.

δAg βAg βAb τAg rAb

All data (Fig. 2A) 1.1187 0.0000 0.0263 3.1574 0.0815
M31 – – – – 0.2195
M32 – – – – 0.0163
M33 – – – – 0.1547

Table S3. Fitting the mAbs treatment effect model. Km1 estimates assumed mAbs
half-life (λM) is 28 days; Km2 estimates assumed mAbs half-life (λM) is half an hour.

Subject rV KV In Km1 Km2

A1 5.4107 72880400 15.0494 0.9560 1.1646
A2 – – – 1.8551 2.2533
A4 – – – 1.2655 1.5402
A5 – – – 1.1291 1.3752
A6 – – – 1.2253 1.4872
B1 – – – 1.8551 2.2533
B2 – – – 0.9853 1.2003
B4 – – – 0.9850 1.2
B5 – – – 1.0049 1.2242
B6 – – – 1.0049 1.2242
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Figure S1. Simulations of the IgG dynamic in different vaccination time and the effect of infection in boosting the
IgG dynamics. Minus sign indicates vaccination time (in days) before the day of infection (day zero). A: Plotting simulated
IgG dynamics against experimental data1. B Plotting simulated EBOV-specific IgG.
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Figure S2. Simulation the general IgG response profile versus viral dynamics. Assuming a normal viral replication rate
and an average IgG response profile. The model of viral dynamic including the effect of IgG were simulated to generate the
corresponding viral load dynamics.
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Figure S3. Fitting the mAbs treatment effect model. mAbs: fitted model with only mAbs effect during the first nine dpi,
dashed line shows the extrapolated viral load kinetics from this model; mAbs-IgG: adding the general IgG profile with the
working threshold KAb = 104.5. The assumed mAbs half-life is half an hour.
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