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1 Supplemental Experimental Data Information

Figure S1. CFU counts in lung, BAL, and blood of single T4 infected and coinfected animals (IAV+T4) at the
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indicated time points. Asterisks indicate significant differences between single and coinfected mouse groups: * p<0.05; **

p<0.01.

Figure S2. Time-course kinetics of the protein concentrations of IFN-y, TNF-o, IL-6 and MCP-1 in the BAL of
coinfected (IAV+T4), single IAV or T4 infected mice. Asterisks indicate significant differences between single and
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coinfected mouse groups: * p<0.05; ** p<0.01.
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Figure S3. Time-course kinetics of the protein concentrations of IFN-f3, IL-22 and GM-CSF in the BAL of coinfected
(IAV+T4), single IAV or T4 infected mice.
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Figure S4. Absolute numbers of AMs and viral titer data. Asterisks indicate significant differences between single and
coinfected mouse groups: ** p<0.01.
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2 Models for single S. pneumoniae infection

Table S1. The role of alveolar macrophages (AM) during single S. pneumoniae infection. The function f, will serve to test

different hypotheses for bacterial clearance in equation (1).

No Hypothesis Assumption fx Estimated Param- RSS AlCc
eters
D1 AM kinetics (M4(f)) modulate The term My(¢) represents a My(¢) 143.39 48.49
cp=221%x107°
the bacterial clearance during piecewise linear function.
single S. pneumoniae infection.
D2  Constant AM counts (M}) are The fate decision of not grow- M} ] 62.10  24.23
cp,=1.64x10"
sufficient to represent bacterial ing takes place in the first 18
M ACH = 1.28
clearance in single S. pneumo- hours post S. pneumoniae infec-
niae infection. tion, during this time window
M, is approximately 7.8 x 10°.
D3 Small numbers of AM are neces- The bacterial clearance takes M} 62.10  24.23
cp=7.35%x10"°
sary to clear S. pneumoniae. place by small numbers of
Mycp, =1.28
AM, the smallest experimental
amount of My reported was ap-
proximately 1.73 x 10°.
2 A%
D4  AM clearance decreases with the The AM steady state is assumed % cp=1.69x107° 61.07 26.05
A
bacterial colony size>. to be 1033, n=3
4 Following parameters were fixed: B = 103, r = 1.13, and K}, = 2.3 x 108.

b Best models based on AICc difference lower than 2 units are in bold.
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3 Models for coinfection

Table S2. Model selection to dissect pro-inflammatory cytokine responses altered by IAV that can inhibit bacterial clearance.

Model f Estimated Parameters RSS AICc
Ml My (1) cp=1.64%x10"7 4774 12.27
M2 M =17.8x10 cp, = 9.8 x 1077 21.84 -15.87
Mic, =0.72
ALEN- _ 4
M3 m AIFN_'y = 403 X 10 1613 '26.78
ATNFg _
M5 M(ﬁgﬁ A =3.31x103 2722 -1.94
’;
- A; _ 4
M6 I (m) Ay = 546 x 104 1457 2582
= AIL—6 = 4.05 x 10
ATNF- = 1.10 x 10°
2
Aj _ 4
M7l (v Ay = 546 % 10° 1457 2821
! AIL—6 =4.05x%x10
M8 ! ANy = 1.94 x 1075 1455 -25.85
L AXi(1)+1 Ame = 2.62 x 107
ATNFa =238 x 1076
M9 — ANy = 1.94 x 1075 1455 -28.23
L AXi(1)+1 Ame =2.62x 107
M Vv
MIO (1—¢W) ¢ = 0.30 7413 3036
Kgy = 100
2
Aj _ 4
Mib (m) Ay = 102 % 10° 1571 2548
! AIL-6 =1.04x10
MI12 Amce.1 Ancp. = 271.82 30.99 -3.33

MCP-1(1)+Amcp1

4@ Following parameters were fixed: By = 10°

b Best models based on AICc difference lower than 2 units are in bold.

3

,r=1.13,and K}, = 2.3 x 108. The bacterial clearance value cp = 1.28 is taken from the single S. pneumoniae infection (model D3 at Supplementary 2), this includes also the number of macrophages.
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Figure S5. Challenging models for coinfection with the cytokine kinetics from the single S. pneumoniae infection.
Models fitted with coinfected data (black lines) were challenged with the cytokine data from the single S. pneumoniae infection
to predict the bacterial clearance (blue lines). Although models were fitted only with cytokine data from coinfection (black
line), simulation results reveal that models can accurately determine the contribution and levels of pro-inflammatory cytokines
(blue line), showing the possibility of the models to go beyond selection model procedures.
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4 Parameter Uncertainty Studies
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Figure S6. Parameter uncertainty analysis for model D2. (a) Profile likelihood for ¢;. Vertical dashed lines represent the
95% confidence intervals. (b) Histogram of bootstrapping for parameter ¢, in single S. pneumoniae infection. Bootstrapping

was performed with 1000 samples.
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Figure S7. Parameter uncertainty analysis for model M3. (a) Profile likelihood for AfpN.y. Vertical dashed lines represent
the 95% confidence intervals. (b) Histogram of bootstrapping for parameter A[gn.y in single S. pneumoniae infection.
Bootstrapping was performed with 1000 samples.
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Figure S8. Parameter uncertainty analysis for model M4. (a) Profile likelihood for ATng.¢. Vertical dashed lines
represent the 95% confidence intervals. (b) Histogram of bootstrapping for parameter ATNg-¢ in single S. pneumoniae infection.
Bootstrapping was performed with 1000 samples.
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Figure S9. Parameter uncertainty analysis for model MS5. (a) Profile likelihood for Ay .¢. Vertical dashed lines represent
the 95% confidence intervals. (b) Histogram of bootstrapping for parameter Ay ¢ in single S. pneumoniae infection.
Bootstrapping was performed with 1000 samples.
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Figure S10. Parameter uncertainty analysis for model M7. Panels (a) and (b) present the profile likelihood for Ajpn.y and
AjL.¢ respectively. Vertical dashed lines represent the 95% confidence intervals. Panels (c) and (d) present the histograms of
bootstrapping for parameter Arpn.y and Ay .¢ respectively. Bootstrapping was performed with 1000 samples.
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