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Introduction:  
 

Recent lab-based studies in Manchester have 
identified specialist subsurface bacteria that catalyse 
the reduction and mobilisation of arsenic from 
sediments, causing contamination of groundwaters 
with the toxic metalloid.  This form of microbial 
metabolism (see figure left for mechanism) has a 
dramatic impact on the health of tens of millions 
worldwide.  In this project,  the latest genomic and 
post-genomic techniques will be used alongside 
mineralogical, geochemical and spectroscopic 
approaches on samples from SE Asian field sites and 
microcosm studies to understand the mechanism of 
reductive microbial arsenic mobilisation at a molecular 
scale. 
 

Project Summary: 
 
As part of a major collaborative international programme with other leading arsenic groups, sediment 
cores and groundwaters will be obtained from aquifers with high arsenic concentrations, using state of the 
art sampling procedures and preserved for detailed analyses in Manchester.  Molecular ecology studies 
will be conducted, including phylogenetic and functional profiling of microbial communities using 454 
pyrosequencing of 16S rRNA or functional gene amplicons.  The student will also develop and apply 
metagenomic, transcriptomic and proteomic approaches for analyses of these samples, to help elucidate 
the in situ mechanism of arsenic mobilization.   Parallel mineralogical and geochemical analyses will be 
conducted on these samples, and in carefully-designed microcosm studies to support this work, and help 
build a comprehensive model for the mobilisation of arsenic in aquifer sediments. The student will work 
under the supervision of a team of geomicrobiologists, geochemists and mineralogists and will be part of 
a group of academic and technical staff, postdocs and PhD students working on subsurface microbiology 
and arsenic biogeochemistry at Manchester.  They will be based in state of the art laboratories in the 
Williamson Research Centre for Molecular Environmental Science, and will also benefit from the excellent 
infrastructure for post-genomic science in the Faculty of Life Sciences.   The student will generate a 
series of high impact publications and will be well prepared for a career in molecular environmental 
science. 
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