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Report:

In the framework of the EU project BIO-CAT* we investigate Pdigi@s which are deposited onto S-layer
proteins. S-layers are crystalline bacterial cell surfagers which form highly regular two-dimensional
arrays [1]. TEM (Transmission Electron Microscopy) investigatioinsetallized S-layers showed a regular
arrangement of metal particles, which were situated in the pbthase protein [2, 3]. SAXS (Small Angle X-
ray Scattering) experiments with lab equipment indicated a chaintiee protein structure caused by the
metal loading.

With the aid of ASAXS (Anomalous SAXS) we intended to separatestiagtering contribution of the
palladium from the signal of the biological material in orderharacterize the Pd particles and the loaded
organic template. Unfortunately, during our experiment at the ESBRhad to deal with several problems.
On the one hand, the high energy of the Pd K edge (24.350 keV) could onlghedr@ath an improvised
and hence quite unstable setup. On the other hand, the structure of our samples waméittenged by the
synchrotron radiation (SR). Therefore, we could not succesfully petf@mMSAXS measurements we had

planned to do.



Nevertheless, the experiments at ID1 led to some very usefillsresgarding the SR induced formation of
Pd particles on S-layer proteins. After we had discovered thasaspto the synchrotron beam changed the
scattering signals of our samples, we performed a serien@fdiependent measurements. We collected one
frame after the other at the same sample position and observedeasei of the small angle scattering
intensity corresponding to the formation of nanosized particles. Thenebtaffect was proven to be
reproducible. Changing the sample position and repeating the measurksddotthe same development of
the small angle scattering signal. This behavior was observaiiffienrent kinds of samples including two
types of S-layers with different concentrations of Pd. An examoplthe increase of the scattering intensity
with increasing exposure time to SR is given in Figure 1. ThdaHewfgthe scattering vector Q is given by
Q=4rsinB/A, whereA is the wavelength andds the scattering angle. Figure 2 shows the evaluated size of
the built particles (Porod radius) and their volume fraction as a function of expioserdhe Porod radius is

defined as R=I/P, wherd is the integral intensity and P is the Porod constant.
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Fig. 1. Intensity | vs. scattering vector Q for different Fig. 2: Porod radjasmé&volume fractiopvs.
exposure times to synchrotron radiation. exposure time to synchrotron radiation.
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Whereas the volume fraction of the particles increased drathatigtn increasing exposure time to SR, the
size of the particles remained rather constant. No coarseniningeatcFrom this behaviour, we conclude
that the S-layer protein stabilizes the small particles which have a Poros oddpproximately 1.2 - 1.5 nm.

As a result of the experiment, we are currently modifying oonpsa preparation (the chemical reduction of
Pd salt) in order to produce stable samples consisting of médllgarticles with a diameter similar to the
one we observed for the particles built in the synchrotron beam. Conmpéegnd SAXS measurements, we

investigate our samples with neutrons in order to avoid the strong influence that waswhzebR.
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