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Figurelegends

Figure 1. Individual raw data profiles. C57BL/6 mice were injected with 5x10° TC-1
cells (n=13-19 mice per group) on day O. Individual mice profiles, computed as the
mean of two perpendicular diameters, are shown after administration of a single dose of
CyaA-E7 (yellow line), CpG (blue line) or CTX (green line) aone, in two-two
combination or after tritherapy administration (Berraondo et a, 2007). A table
summarizing the drug doses used along with the day of dose administration has been
included in the figure. 2 mm was considered as the limit of quantification (red dashed
line). Frame plots data belong to the monotherapy analysis previously published, but are

shown to allow for comparison.

Figure 2. Schematic representation of the combination therapy model. Previously
developed vaccine model, equations and parameter estimates for CyaA-E7 and 1L-12
administration in monotherapy are shown (yellow area) (Parra-Guillen et al, 2013).
After CpG administration and through a transit compartment (TRANcyc), the drug
triggers a signal (Scpe) able to increase transit between vaccine compartments and
induce the proliferation of the vaccine signal (SVAC), which in turn will trigger tumour
(Ts) death. On the other hand CTX is able to directly inhibit regulator compartment
(REG) proliferation and generate, through a delay compartment (TRANcrx), a signa
(Scrx) able to induce tumour death. A description of the parameters can be found in

Materias and Methods section.

Figure 3. Evaluation of mode performance. A. Tumour size observations (points)

and individual model predictions (lines) of two illustrative mice per dosing group
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(obtained using the MAXEVAL=0 option in NONMEM) are presented using a different
colour for each mouse. 2 mm was considered as the limit of quantification (dashed line).
B. Probability of cure calculated over 1000 simulated studiesis presented and compared
to real data. Grey shadow represents 90% prediction interval of the simulated data and
points represents the raw probability of cure for the studies used during model

development (orange) and for the validation studies (brown).

Figure 4. Visual and numerical predictive check to evaluate final model
performance at population level. Simulated tumour size measurements above the limit
of quantification (upper panels) and percentage of data below the limit of quantification
(lower panel) versus raw data (points) are plotted over time for CyaA-E7 bitherapy and
tritherapy studies. Grey areas in the upper panels represent the 90% prediction interval
of the ssimulated median. Grey areas in the lower panels represent the 90% prediction
interval of the smulated percentage of data below the limit of quantification. Solid and
dashed black lines are the simulated and raw median respectively. 2 mm was considered

asthe limit of quantification (red dashed line).

Figure 5. Mean mode performance. Tumour size (Ts) and regulator compartment
(REG) profiles over time are presented for both mice populations, responders (left) and
non-responders (right), after administration of 50 ug of CyaA-E7 on day 25, 30 ug of

CpG-B on day 25 and/or 2.5 mg of CTX on day 24, alone or in combination.

Figure 6. External validation of the combination model using IL-12 experimental

data. A. C57BL/6 mice were injected with 5x10°> MC38 cells on day 0. Individual mice
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profiles, computed as the mean of two perpendicular diameters, are shown after
administration 2.5 mg of CTX on day 22 alone or in combination with 10ug of a
plasmid codifying for murine IL-12 administered by hydrodynamic injection on day 23.
B. Tumour size observations (points) versus individual model predictions (solid lines
obtained with MAXEVAL=0 option in NONMEM) of two mice per IL-12 dosing
group. C. Simulated tumour size measurements above the limit of quantification (upper
panels) and percentage of data below the limit of quantification (lower panel) versus
raw data (points) are plotted over time for CTX administered alone or in combination
with IL-12. Grey areas in the upper panels represent the 90% prediction interval of the
simulated median. Grey areas in the lower panels represent the 90% prediction interval
of the simulated percentage of data below the limit of quantification. Solid and dashed
black lines are the ssimulated and raw median respectively. D. Probability of cure
calculated over 1000 simulated studies is presented and compared to rea data. Grey
shadow represents 90% prediction interval of the simulated data and points represents
the raw probability of cure for the IL-12 studies. 2 mm was considered as the limit of

guantification (red dashed line).

32

6T0Z ‘6T Afeniged uo sfeulnor 134SY e Bio'sjeulno isdse1ad [ wou) papeojumoq


http://jpet.aspetjournals.org/

JPET Fast Forward. Published on July 11, 2013 as DOI: 10.1124/jpet.113.206961
This article has not been copyedited and formatted. The final version may differ from this version.

JPET # 206961

Tables

Table |: Parameters of the mathematical model developed

CpG CTX

Paameter ~ Mean Value (CV%)  [257-975"]  Mean Value (CV%)  [2.5"-97.5"]

ko (day™) 0.268 (5) [0.0533-0.420] 0.302 (21.3) [0.233-0.483]
SLP, (au) 9.01(8.1) [3.52-62.3] 2.30 (40.7) [1.25-4.48]
ks (au-day™) 0.478 (14.7) [0.0847-1.65] .

ke (au-day™) - 0.189 (45.6) [0.0606-0.283]
Residealenen 0.166 (6.7) [0.144-0.189] 0.153 (4.7) [0.133-0.166]
[Log (mm)]
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FIGURE 5

Ts

REG

15 20 25 30 35

5 10

0

15 20 25 30 35

5 10

0

Responders

Non-Responders

7| vac & cpe

| vac & CpG & CTX

cTX
VAC
cpG

15 20 25 30 35

5 10

Q

0 20 40 60 80

100

o -

20

15 20 25 30 35

5 10

Q

T T T T T
0 20 40 60 80
Time (days)

100

20

40 60
T T
40 60
Time (days)

80


http://jpet.aspetjournals.org/

Tumour size (mm)

0

Tumour size (mm)

%BQL

CTX

Tumour size (mm)

CTX

T T T T T T T T T
0 10 20 30 40 0 20 40 60 80 100

Time (days)

CTX

Probability of cure

Q

- ¢ Rawdata

® ¢  Sim median

oS 7| — 90%Cl

o | .

=1

=

=]

o .

o

o4 —

° T T
CTX IL-12 & CTX

FIGURE 6


http://jpet.aspetjournals.org/

JPET # 206961

Title: Modelling tumour response after combined administration of different immune-

stimulatory agents

Authors: zinniaP Parra-Guillen, Pedro Berraondo, Benjamin Ribba, Ifiaki F.

Troconiz

ZPP-G and IFT: Department of Pharmacy and Pharmaceutical Technology, School of

Pharmacy, University of Navarra. Pamplona (Spain).

PB: Division of Hepatology and Gene Therapy, Centre for Applied Medical Research,

University of Navarra. Pamplona (Spain).

BR: INRIA Grenoble-Rhdne-Alpes, Project-team NUMED. Saint Ismier (France).



Supplementary Tables

Supplementary Table I: Comparison of models developed for CTX

Model Description AIC

1 No effect -660.65

2 Direct effect of CTX over Ts independent on REG CMT -751.207
3 Direct effect of CTX over Ts dependent on REG -688.722
4 Effect over Ts delayed 2 CMT (Scrx) and independent on REG -776.123
5 Effect over Ts delayed 2 CMT (Scrx) and dependent on REG -809.774
6 Direct increase of REG elimination induce by CTX (linear model) -800.246
7 Direct increase of REG elimination induced by CTX (Emax model) -798.216
8 Direct decrease of REG synthesis iduced by CTX (linear model) -779.811
9 Direct decrease of REG synthesis induced by CTX (Imax model) -709.627
10 Model 2 + Model 6 -819.154
11 Model 3 + Model 6 -813.313
12 Model 4 + Model 6 -845.693
13 Model 4 + Model 8 -845.809
14 Model 5 + Model 6 -851.66

15 Model 5 + Model 8 (FINAL MODEL) -854.066

AIC: Akaike information criteria; CTX: cyclophosphamide; CMT: compartment; Ts: tumour size;
REG: regulatory compartment



Supplementary Table I: Comparison of models developed for CTX

Model Description AIC

1 No effect -590.082
2 Direct effect of CpG over Ts dependent of REG -616.534
3 CpG increases the pool of TRANyac -703.768
4 CpG increases the pool of SVAC -689.471
5 CpG increases transit between VAC and TRANyyc CMTs -745.622
6 CpG increases transit between VAC, TRANyac and SVAC CMTs -755.451
7 CpG amplifies with a y exponent the TRANyac input -667.21

8 CpG induces TRANyc proliferation -715.523
9 CpG induces SVAC proliferation -763.538
10 CpG induces TRANyc and SVAC proliferation -722.974
11 CpG increases transit between VAC, TRANy,c and SVAC CMTs through  -766.078

2 CMTs (Scpa)

12 CpG Induces SVAC proliferation through 2 CMTs (Scpe) -770.735
13 Model 2+ Model 6 -757.697
14 Model2+ Model 9 -726.461
15 Model 4+ Model 6 -743.554
16 Model 5+ Model 6 -754.108
17 Model 6 + Model12 -768.615
18 Model 9+ Model 11 -785.258
19 Model 11+ Model 12 -782.869

AIC: Akaike information criteria; CMT: compartment; Ts: tumour size;

VAC: vaccine

compartment; TRANyc: transit vaccine compartment; SVAC: signal vaccine compartment



