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The Atacama Desert in the north of Chile, is one of the most an-
cient, driest and warmest of the planet [1], where the basin of the 
Salar de Atacama is located and it occupies a geological depression 
arranged between Domeyko Mountain chain in the West and the 
Mountain chain of the Andes in the East, between approximately 
22°30’ and 24°15’ of latitude South, with a surface of 13.300 Km2 

[2]. Due to its geographical, climatic characteristics and chemical 
composition, the Salar de Atacama is recognized as an extreme en-
vironment [3] where in several lakes, microbial communities are 
growing in extreme conditions, including high salinity, high solar 
insolation, and high levels of metals such as lithium, arsenic, mag-
nesium, and calcium. Evaporation creates hypersaline conditions 
in these lakes and mineral precipitation is a characteristic geomi-
crobiological feature of these benthic ecosystems [4].

In the last years, these extreme environments have been ex-
plored increasingly, and diverse studies have demonstrated that 
these conditions result in variable habitats with different forms of 
life [bacteria, archaea, chlorophytes, cyanobacteria, and diatoms] 
existing at the edge of biological limit under extreme physiologi-
cal conditions [5-7], well adapted to unfavorable conditions for 
growth [8]. Even, a characterization of endolithic microbial com-
munities of gypsum deposits under extremes of aridity and solar 
radiation has been reported, identifying the presence of Cyanobac-
teria, Proteobacteria, and Actinobacteria group representatives 
[9,10]. 

Particularly, microalgae are an important source of infinity of 
natural products with potential therapeutic and industrial applica-
tions, such as dietetic and medical area [11,12], in bioremediation 
[13] and biodiesel production [14-16], between others. Recently, 
it has been characterized and cultured In vitro, an extreme toler-
ant and oleogenic microalgae Chlorella sorokiniana isolated from a 
microbial mat of salt flat water in Salar de Atacama. This microalga 

showed for the most part lipids [30.8%] and proteins [64.8%] as 
biochemical components [17]. Its rapid growth in laboratory condi-
tions, makes it a biological model strain for future studies; and the 
high contents of proteins and lipids that it showed, turn it into a po-
tential source of compounds for the biotechnological industry.

The great variety of extreme environments like, salt lakes, mi-
crobial mats and rocks, between others, supporting endolithic life 
shows the versatility of microorganisms to colonize a wide array of 
substrates and their incredible potential for adaptation to extreme 
environmental conditions, which has enormous potentials in re-
search and biotechnological applications. [4,18-23]. Further atten-
tion has also been devoted to identification, isolation and charac-
terization of biomolecules, like as fatty acids, pigments, proteins 
and enzymes named as extremozymes, which are well adapted to 
be active also at extreme conditions [24].

Then, unlike the idea that deserts have a low biological diver-
sity, several studies have evidenced the presence of a microbial di-
versity in such extreme environments conditions, as are those that 
lodge the Atacama Desert. Particularly, the Salar de Atacama is a 
heterogeneous and fragile ecosystem where small changes in envi-
ronmental conditions may alter the balance of microbial communi-
ties with possible consequences at different trophic levels [18].

In addition to strengthening researches on ecology and appli-
cations of these unique and diverse microbial communities, there 
is a need to communicate it to general community, and this way 
promote the natural heritage assessment with great scientific and 
technological potentials that are projected worldwide from this 
Atacama Desert, northern Chile. 

Bibliography

1.	 Rundel PW., et al. “The phytogeography and ecology of the 
coastal Atacama and Peruvian deserts”. Aliso 13 (1991): 1-49. 

Citation: Gladys Hayashida Soiza. “Extreme Microbial Life of the Atacama Desert, Chile: Potential Biotechnological Source”. Acta Scientific Microbiology 2.3 
(2019): 33-34.

https://scholarship.claremont.edu/aliso/vol13/iss1/2/
https://scholarship.claremont.edu/aliso/vol13/iss1/2/


2.	 Demergasso C. “Prospección de actividad microbiológica de 
interés biotecnológico en hábitats acuáticos del Desierto de 
Atacama”. Tesis de doctorado. Facultad de Farmacia y Bio-
química. Universidad de Buenos Aires. Argentina (2004): 259. 

3.	 Santhaman R., et al. “Streptomyces deserti sp. nov., isolated 
from hyper-arid Atacama Desert soil”. Antonie van Leeuwen-
hoek 101 (2012): 575-581. 

4.	 Farias ME., et al. “Prokaryotic diversity and biogeochemical 
characteristics of benthic microbial ecosystems at La Brava, 
a hypersaline lake at Salar de Atacama, Chile”. Plos One 12 
(2017): 11. e0186867.  

5.	 Dorador C., et al. “Unique clusters for Archaea in Salar de 
Huasco, an athalassohaline evaporitic basin of the Chilean Al-
tiplano”. FEMS Microbiology Ecology 73 (2010): 291-302. 

6.	 Demergasso C., et al. “Novelty and spatio-temporal hetero-
geneity in the bacterial diversity of hypersaline Lake Teben-
quiche (Salar de Atacama)”. Extremophiles 12 (2008): 491-
504. 

7.	 Lizama C., et al. “Halorubrum tebenquichense sp. nov., a novel 
halophilic archaeon isolated from the Atacama Saltern, Chile”. 
International Journal of Systematic and Evolutionary Microbi-
ology 52 (2002): 149-155. 

8.	 Angel A., et al. “Extremophiles: photosynthetic systems in a 
high-altitude saline basin (Altiplano, Chile)”. International 
Aquatic Research 8 (2016): 91-108. 

9.	 Wierzchos J., et al. “Adaptation strategies of endolithic chloro-
phototrophs to survive the hyperarid and extreme solar radia-
tion environment of the Atacama Desert”. Frontiers in Microbi-
ology 6 (2015): 934. 

10.	 Meslier V., et al. “Fundamental drivers for en-dolithic micro-
bial community assemblies in the hyperarid Atacama Desert”. 
Environmental Microbiology 20 (2018): 1765-1781. 

11.	 Faria GR., et al. “Effects of the availability of CO2 on growth, 
nutrient uptake and chemical composition of the marine mi-
croalgae Chlorella sp. and Nannochloropsis oculata, two po-
tentially useful strains for biofuel production”. International 
Research Journal of Biotechnology 3.5 (2012): 66-75.

12.	 Siripornadulsil S., et al. “Microalgal vaccines”. Advances in Ex-
perimental Medicine and Biology (2007): 122-124.

13.	 Powell N., et al. “Factors influencing luxury uptake of phospho-
rous by microalgae in waste stabilization ponds”. Environmen-
tal Science and Technology 42.16 (2008): 5958-5962.

14.	 Castillo OS., et al. “Producción de biodiésel a partir de micro-
algas: avances y perspectivas biotecnológicas”. Hidrobiológica 
27.3 (2017): 337-352.

15.	 Santander C., et al. “Technical-economic feasibility study of 
the installation of biodiesel from microalgae crops in the Ata-
cama Desert of Chile”. Fuel Processing Technology 125 (2014): 
267-276. 

16.	 Rivas MO., et al. “Interactions of Botryococcus braunii Cultures 
with Bacterial Biofilms”. Microbiology Ecology 60 (2010): 628-
635. 

17.	 Hayashida G., et al. “Characterization of a Chlorophyta mi-
croalga isolated from a microbial mat in Salar de Atacama 
(northern Chile) as a potential source of com-pounds for bio-
technological applications”. Phycological Research 65 (2017): 
202-211. 

18.	 Dorador C., et al. “Microbial community composition and tro-
phic role along a marked salinity gradient in Laguna Puilar, Sa-
lar de Atacama, Chile”. Antonie van Leeuwenhoek 111 (2018): 
1361. 

19.	 Fernández AB., et al. “Microbial diversity in sediment ecosys-
tems (evaporites domes, microbial mats, and crusts) of hyper-
saline Laguna Tebenquiche, Salar de Atacama, Chile”. Front 
Microbiology 7 (2016): 1284. 

20.	 Rasuk MC., et al. “Bacterial diversity in microbial mats and 
sediments from the Atacama Desert”. Microbiology Ecology 71 
(2016): 44-56. 

21.	 Robinson CK., et al. “Microbial diversity and the presence of 
algae in halite endolithic communities are correlated to atmo-
spheric moisture in the hyper‐arid zone of the Atacama Des-
ert”. Environment Microbiology 17 (2015): 299-315.

22.	 Farias ME., et al. “Characterization of bacterial diversity as-
sociated with microbial mats, gypsum evaporites and carbon-
ate microbialites in thalassic wetlands: Tebenquiche and La 
Brava, Salar de Atacama, Chile”. Extremophiles 18.2 (2014): 
311-329.

23.	 Morozkina EV., et al. “Extremophilic Microorganisms: Bio-
chemical Adaptation and Biotechnological Application”. Ap-
plied Biochemistry and Microbiology 46.1 (2010.): 1-14.

24.	 Rampelotto PH. “Extremophiles and extreme environtments”. 
Life 3 (2013): 482-485. 

Volume 2 Issue 3 March 2019
©  All rights  are reserved by Gladys Hayashida Soiza.

34

Extreme Microbial Life of the Atacama Desert, Chile: Potential Biotechnological Source

Citation: Gladys Hayashida Soiza. “Extreme Microbial Life of the Atacama Desert, Chile: Potential Biotechnological Source”. Acta Scientific Microbiology 2.3 
(2019): 33-34.

https://www.ncbi.nlm.nih.gov/pubmed/22080411
https://www.ncbi.nlm.nih.gov/pubmed/22080411
https://www.ncbi.nlm.nih.gov/pubmed/22080411
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0186867
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0186867
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0186867
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0186867
https://academic.oup.com/femsec/article/73/2/291/542281
https://academic.oup.com/femsec/article/73/2/291/542281
https://academic.oup.com/femsec/article/73/2/291/542281
https://link.springer.com/article/10.1007%2Fs00792-008-0153-y
https://link.springer.com/article/10.1007%2Fs00792-008-0153-y
https://link.springer.com/article/10.1007%2Fs00792-008-0153-y
https://link.springer.com/article/10.1007%2Fs00792-008-0153-y
https://doi.org/10.1099/00207713-52-1-149
https://doi.org/10.1099/00207713-52-1-149
https://doi.org/10.1099/00207713-52-1-149
https://doi.org/10.1099/00207713-52-1-149
https://link.springer.com/article/10.1007/s40071-016-0121-6
https://link.springer.com/article/10.1007/s40071-016-0121-6
https://link.springer.com/article/10.1007/s40071-016-0121-6
https://www.frontiersin.org/articles/10.3389/fmicb.2015.00934/full
https://www.frontiersin.org/articles/10.3389/fmicb.2015.00934/full
https://www.frontiersin.org/articles/10.3389/fmicb.2015.00934/full
https://www.frontiersin.org/articles/10.3389/fmicb.2015.00934/full
https://doi.org/10.1111/1462-2920.
https://doi.org/10.1111/1462-2920.
https://doi.org/10.1111/1462-2920.
https://www.researchgate.net/publication/229484901_Effects_of_the_availability_of_CO_2_on_growth_nutrient_uptake_and_chemical_composition_of_the_marine_microalgae_Chlorella_sp_and_Nannochloropsis_oculata_two_potentially_useful_strains_for_biofuel_prod
https://www.researchgate.net/publication/229484901_Effects_of_the_availability_of_CO_2_on_growth_nutrient_uptake_and_chemical_composition_of_the_marine_microalgae_Chlorella_sp_and_Nannochloropsis_oculata_two_potentially_useful_strains_for_biofuel_prod
https://www.researchgate.net/publication/229484901_Effects_of_the_availability_of_CO_2_on_growth_nutrient_uptake_and_chemical_composition_of_the_marine_microalgae_Chlorella_sp_and_Nannochloropsis_oculata_two_potentially_useful_strains_for_biofuel_prod
https://www.researchgate.net/publication/229484901_Effects_of_the_availability_of_CO_2_on_growth_nutrient_uptake_and_chemical_composition_of_the_marine_microalgae_Chlorella_sp_and_Nannochloropsis_oculata_two_potentially_useful_strains_for_biofuel_prod
https://www.researchgate.net/publication/229484901_Effects_of_the_availability_of_CO_2_on_growth_nutrient_uptake_and_chemical_composition_of_the_marine_microalgae_Chlorella_sp_and_Nannochloropsis_oculata_two_potentially_useful_strains_for_biofuel_prod
https://pubs.acs.org/doi/abs/10.1021/es703118s
https://pubs.acs.org/doi/abs/10.1021/es703118s
https://pubs.acs.org/doi/abs/10.1021/es703118s
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0188-88972017000300337
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0188-88972017000300337
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0188-88972017000300337
https://pubag.nal.usda.gov/catalog/5612891
https://pubag.nal.usda.gov/catalog/5612891
https://pubag.nal.usda.gov/catalog/5612891
https://pubag.nal.usda.gov/catalog/5612891
https://link.springer.com/article/10.1007/s00248-010-9686-6
https://link.springer.com/article/10.1007/s00248-010-9686-6
https://link.springer.com/article/10.1007/s00248-010-9686-6
https://onlinelibrary.wiley.com/doi/abs/10.1111/pre.12176
https://onlinelibrary.wiley.com/doi/abs/10.1111/pre.12176
https://onlinelibrary.wiley.com/doi/abs/10.1111/pre.12176
https://onlinelibrary.wiley.com/doi/abs/10.1111/pre.12176
https://onlinelibrary.wiley.com/doi/abs/10.1111/pre.12176
https://doi.org/10.1007/s10482-018-1091-z
https://doi.org/10.1007/s10482-018-1091-z
https://doi.org/10.1007/s10482-018-1091-z
https://doi.org/10.1007/s10482-018-1091-z
https://doi.org/10.3389/fmicb.2016.01284
https://doi.org/10.3389/fmicb.2016.01284
https://doi.org/10.3389/fmicb.2016.01284
https://doi.org/10.3389/fmicb.2016.01284
https://doi.org/10.1007/s00248-015-0649-9
https://doi.org/10.1007/s00248-015-0649-9
https://doi.org/10.1007/s00248-015-0649-9
https://www.ncbi.nlm.nih.gov/pubmed/24372972
https://www.ncbi.nlm.nih.gov/pubmed/24372972
https://www.ncbi.nlm.nih.gov/pubmed/24372972
https://www.ncbi.nlm.nih.gov/pubmed/24372972
https://www.ncbi.nlm.nih.gov/pubmed/24442191
https://www.ncbi.nlm.nih.gov/pubmed/24442191
https://www.ncbi.nlm.nih.gov/pubmed/24442191
https://www.ncbi.nlm.nih.gov/pubmed/24442191
https://www.ncbi.nlm.nih.gov/pubmed/24442191
https://www.ncbi.nlm.nih.gov/pubmed/20198911
https://www.ncbi.nlm.nih.gov/pubmed/20198911
https://www.ncbi.nlm.nih.gov/pubmed/20198911
https://www.mdpi.com/2075-1729/3/3/482
https://www.mdpi.com/2075-1729/3/3/482

	_GoBack
	_GoBack
	_GoBack

