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Protein Interaction Networks
In Live Cells:
Who, what, when, where, how and why ?

Catherine Royer
Rensselaer Polytechnic Institute




Transcriptional control of the Protein inter actions
switch between glycolysis a in ribosome biogenesis
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Particle Number, Interactions and
Stoichiometry
using
Fluorescence Fluctuation Spectroscopy

Femto-second pulsed IR laser creates a very small
(0.3 fL) 2-photon excitation volume in the sample

Fluorescent molecules diffusing

into and out of the excitation volume
cause fluctuations in the intensity

t hat obey Poisson statistics

Magde, Elson, Webb, 1972 Qian and Elson, 1990



A few bright molecules
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Many dim molecules
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Scanning Number and Brightness o sN&B

| =s@n number, j = pixel number Digman and Gratton , BJ, 2008

True number (n) and
True Brightness (g
must be shot noise corrected

Bil=¢

n = <F>?/(0? - <F>);
e= (o? - <F>)/<F>

Advantages of sN&B

- spatial information on number and
brightness ( stoichiometry )

- greatly diminished photobleaching

- image- wide dynamic information
available via RICS




Scanning Cross Brightness - (Bcc)
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Raster Scanning Image Correlation Spectroscopy (RICS)
Digman et al, Gratton BJ 2005

Exploiting the hidden time information in
the pixel to pixel and line to line scan L[(Mr)' N (zyﬁr)'}
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S = Spatial correlation function
G = time correlation function

An immobile bead gives a sphere
with the diameter of the PSF

A moving florescent object will
spread in x (pixel) and

narrow in y (line)




Protein interactions implicated in the control of
the Central Carbon Metabolism in
n vivo
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Studled using GFP - promoter

fusions

Lucas Black, Caroline Clert é

Centre de Biochimie
Structurale

P

P cggR

cggR

e A hbied 00N
Dom Sped __ B

Jules p
ccpN ccpN
CINRA CGrigiigpen ot
Pewvidiu Raduﬂ’@@%é

e

P

Bacillus subtilis

Glucose

13BPG
Ccm
) pok pgm eno
/. \ PEP
pckA ¢
PYR
v

Malate




Determining absolute
protein concentrations

in bacteria by N&B ! <F>
The PSF and the small 50 scans
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GFP expression on glycolytic (glucose) and gluconeogenic (malate ) carbon sources

Absolute Numbers Maps

PcggR PgapB PpckA PccpN

Heterogeneous above background for No signficant change
distribution PgapBunder glucose (<n»,=3) for PccoN
for PccgRunder malate Strong catabolite repression

(repressed)



