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Introduction _
- Confrontation assays of polymorphonuclear neutrophils (PMNSs) time dependent ) T
and Candida glabrata [1,2] concentration profile . 0.
- Quantification of the population dynamics using a minimal gv_ ’
state-based-model with 8 unknown parameters L%’O /’
v - i i
- Why does the C. glabrata population survive the confrontation with 3 S L )
the PMN and how can we stimulate the immune response to defeat s 3
the fungal infection? v I =5
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sz Time (min) fit model
Workflow T & , parameters
c O Candida glabrata cluster
c U dead PMN to
_ . © U Ca- -
(1) Determine the parameters of the PMN dynamics < O ~a-1,d+1)  experimental data
O o
(2) Use the results from (1) to determine the parameters of the EERS Ca.d /;\8
: - ’ X
PMN-C.glabrata dynamics of the complete system c /QQ‘&@
N
Tdeath ‘\//‘ C 1
- Fit the simulation data to individual experimental data: two migration Q S PM % /6{) d
parameters can be directly determined from the data @ o
L A
- Fit the simulation data to the ensemble of experimental data: |
models master equation is correctly represented and we can fit the model migration !} injection (tn [
to the experimental data distribution State-Based-Model (SBM) i - = System boundary
SBM Simulation Algorithm REOSUItS slivePHN S—
—eeme | PMN Dynamics
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fitting fitting - The simulation data summarizes the results

of 500 simulations
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PMN migration: draw 30.0
random time points > tinflow 27.5

- Experimental data of each experiment fits to
0l - o 5 5 o % the corresponding simulation data within the
ame standard deviation

[ Start witht =10

r PMN outflow 130819

)[ R 0.0001 - 0.0003 0.0005 0.0007 0.0009 - 0.0011 e 0.0013 e 0.0015
N B 0.0002 - 0.0004 0.0006 0.0008 0.001 e 0.0012 e 0.0014 —— expData
— 60 . -
s - - N : - The system is very sensitive to the PMN-outflow
generate ranaom numpoer £
{ p (= [0’1] } ;20 . pa rameter
0 500 1000 1500 2000 2500 3000 3500
time [min]
t € tinfow 0 < Fepinsiow * AT w| o o o ¢ ¢ - The optimal parameter set varies from
5 ° experiment to experiment
yes | no yes [ no o
0.0001 0.0002 0.0003 0.0004 0.0005 0.0006 0.0007 0.0008 0.0009 0.001 0.0011 0.0012 0.0013 0.0014 0.0015 . - .
paramoter [1/5] - Due to the high sensitivity of the model to the
\[PMN =~ PMN +1 ] ) k[PMN ~ PMN + 1 ] £ EMN ourlow _ PMN-outflow parameter, there is no parameter
T set that fits to all experiments
[ Update all PMN and fungal clusters 30:9 1
! . I . T - The mean of all optimal parameter value of the
I 1 I single experiment fits to the mean of the
“l 3 L T ensemble fittings
- Even though there are differences in the total
5 R population sizes of the PMN, there is no
L 0000s correlation to the PMN-outflow parameter
[ end of simulation J g 000 ’ ’
50.0007 . .
Doows) @ ¢ ‘ C. glabrata Dynamics
. 5 . .
'{ choose a random untested PMN or fungal cell e - The mean of the ensemble of experimental data
) y " " "~ imulation can be reproduced by our simulation for all fungi
choose a random untested reaction r from list y ~ experiment clusters
'PMN 1 [Caq )
phagocytosis proliferation 215 - The fluctuation of the experimental data are not
outflow death 5 reproduced by the simulations
death 5
\_
] 0 - The fitted optimal parameters are so far only be
generate random number p € [0,1] — - % - - determined in a very large interval (not shown)
p < r*At Conclusion
yes C”O - By fitting the PMN dynamics separately, we can determine the models parameters of the PMN very accurately
- The fitting of the remaining parameters has to be refined

f - j
| execute reaction - We are going expand our model to test hidden immune evasion mechanism that might explain the surviving

C. glabrata population
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