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State-of-the-art experiments and sophisticated analysis methodology mutually benefit

Aim of Global and target analysis :

to identify and quantitatively model complex (bio)molecular system

Input to the PSE for Global and target analysis :

data from multiple time-resolved spectroscopical experiments,
a priori knowledge e.g. about candidate compartmental model structure

Output from the PSE for Global and target analysis:

model structure and estimated physicochemical parameters

PSE used by many collaborating scientists

Case studies: streak camera data from GFP and CP29
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Modelling and parameter estimation scheme

measured
time-resolved
spectrum

sampleexcitation
pump

polarizer

Instrument
Response
Function

model
time-resolved
spectrum

Superposition model:
for each state/species

concentration

depolarization

spectrum

X

-parameter
estimation



Superposition model for the observations

experiment ,

time point

wavelength

additive normally distributed noise

nonlinear least squares model with parameters  and
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Global analysis of parallel GFP data
Decay Associated Evolution Associated

1 3.2 ps→
2 11.6 ps→
3 111 ps→
4 1.3ns→
5 2.6ns→

(1.7%)

(98.3%)

1 2 3 4→ → → →

1 2 3 5→ → → →



Target analysis of polarized GFP data
Hierarchical modelling of time-resolved polarized emission spectra

level of modelling parametric description of
linking of experiments relative scaling, linkage schemes
contribution of component spectrum of component ,

convolution Instrument Response Function

depolarization anisotropy

MA concentration  with δ-input compartmental scheme with
microscopic rates
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Spectral assumptions, that for certain components in certain -ranges, or that some

spectra are equal up to a scaling parameter , are essential to estimate overlapping spectra and

branching ratios. Adjusting and testing such assumptions necessitates a flexible PSE user interface.

Numbers and parameters with GFP polarized emission data
range # #parameters

wavelength 432 – 609 nm 42
time 200 ps and 2 ns 951
polarization  //, ⊥ 2
data points 160000
compartments 5(+4)
spectra 2(+4)
microscopic rate constants 14 14-4=10

instrument response location,
width, dispersion, doublegaussian

12

anisotropy 3

scaling parameter 3

spectral parameters (VARPRO) 2(+4)#λ − assumptions 84-14=70(+168)

spectral assumptions A*upto 580nm,I*above 460nm 2 1-1=0

Thus28truly nonlinear parameters and 70(+168) conditionally linear parameters must be estimated.
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Global and target analys

In this way multiple experiments (polarization angle, e
temperature, pH, ...) are simultaneously analysed.
integrated, and the parameters are estimated more
residuals are satisfactory, the target model that is teste
an adequate description of the data.

After fitting the data globally with a sufficient number of exponential decay
compartmental schemes (target models) are tested.

Adequacy of a model can be judged from the plausib
parameters, in particular the spectral shapes.
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