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Oligotrophic and clear water Andean lakes are used as 
model systems for understanding the effect of climate change 
processes such as deglaciation or the effect of UV radiation on 
natural biological systems. The study of the dynamic response 
of microbial communities to such processes holds a special 
interest, as it can reveal how the different stages of 
deglaciation affect the global biogeochemical cycles until a 
new state of equilibrium is reached. The present work aims to 
identify biomarkers that can be used as micro-scale indicators 
of climate change processes and to develop methods based on 
immunological biosensors for a quick and reliable monitoring. 
We sampled and investigated the microbial and molecular 
biomarkers in shallow sediments from Laguna Negra and Lo 
Encañado lakes (Santiago, Chile). On site and laboratory 
analysis by sandwich microarray immunoassays (SMIs) with 
LDChip450 (a 450 antibody-containing microarray) allowed us 
to detect different microbial markers from sulfate reducing 
bacteria, methanogenic archaea and exopolymeric substances 
from Gammaproteobacteria. High-troughput sequencing of the 
bacterial and archaeal 16S rRNA gene confirmed and 
expanded these results. Although Laguna Negra is an 
oligotrophic lake, the results indicated a rich microbial 
diversity with active sulfate reduction and methanogenic 
activities in its shore and shallow sediments. This might be 
explained by the sedimentation of sulfate-rich deposits from 
the surrounding volcanic terrains during the first deglatiation 
phase. The combination of immunological and molecular 
results together with the measurement of environmental 
parameters allowed us to develop a preliminary scheme of the 
present ecosystem, and constitute a starting reference for 
monitoring deglatiation process through the alteration of the 
microbial communities in the sediments in these Andean lakes. 


