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Bacteria such as Bacillus subtilis and Escherichia coli 

adjust and alter their gene transcription and protein production 
depending on the environment they are exposed to. For 
example, membrane-bound protein complexes are up-
regulated at high pH in B. subtilis and several enzymes that 
reduce acidity and transport metals out of the cell are up-
regulated at low pH [1]. It has also been reported that building 
blocks in the cell wall change with varying pH.  

 
X-ray Photoelectron Spectroscopy (XPS) is a surface 

sensitive analysis method that has been used by several 
researchers to successfully analyze the chemical composition 
of bacterial cell walls [e.g. 3,4,5]. In this presentation we will 
show how we have used cryo-XPS together with a recently 
developed curve fitting model to predict the chemical 
composition of the surface of bacterial cells [2]. We have used 
this to study changes in the surface composition of B. subtilis 
exposed to environments with varying pH and/or Zn2+ content. 
We will also compare the obtained ratios of different 
substances with ratios obtained using previously published 
methods based on equation systems [3,4,5]. 
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The successful drilling operations of the International 
Continental Scientific Drilling Program (ICDP) PaleoVan 
project allowed the recovery of 220-m long sediment cores, 
which represents approximately the last 600 ka. This 
exceptional climatic archive was investigated for two relevant 
organic molecular proxies; alkenones and hydrogen stable 
isotopic composition of n-alkanes C29 (!D of n-C29). The 
potential of unsaturation patterns in alkenones for 
reconstructing past temperatures in Lake Van was assessed 
through investigation of algae types responsible for alkenones 
biosynthesis using ancient DNA stratigraphy.  The diversity of 
alkenones producers within the core hampered the use of a 
single calibration curve for reconstructing temperature based 
on alkenone unsaturation patterns, as found elsewhere [1,2]. 
On the other hand, the !D of n-C29 co-vary with the salinity of 
the pore water profile in Lake Van.  The latter organic proxy 
therefore seems to be a promising tool for reconstructing 
changes in the source water salinity due to variable 
precipitation/evaporation ratio, as previously suggested [3]. 
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