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Progress in algal biofuels has been limited by significant knowledge gaps in algal 

biology, particularly as they relate to scale-up.  To address this we are investigating how 

culture composition dynamics (light as well as biotic and abiotic stressors) describe key 

biochemical indicators of algal health: growth rate, photosynthetic electron transport, and 

lipid production.  Our approach combines traditional algal physiology with genomics, 

bioanalytical spectroscopy, chemical imaging, remote sensing, and computational 

modeling to provide an improved fundamental understanding of algal cell biology across 

multiple cultures scales.  This work spans investigations from the single-cell level to 

ensemble measurements of algal cell cultures at the laboratory benchtop to large 

greenhouse scale (175 gal).  We will discuss the advantages of this novel, 

multidisciplinary strategy and emphasize the importance of developing an integrated 

toolkit to provide sensitive, selective methods for detecting early fluctuations in algal 

health, productivity, and population diversity.  Progress in several areas will be 

summarized including identification of spectroscopic signatures for algal culture 

composition, stress level, and lipid production enabled by non-invasive spectroscopic 

monitoring of the photosynthetic and photoprotective pigments at the single-cell and 

bulk-culture scales. Early experiments compare and contrast the well-studied green algae 

chlamydomonas with two potential production strains of microalgae, nannochloropsis 

and dunnaliella, under optimal and stressed conditions. This integrated approach has the 

potential for broad impact on algal biofuels and bioenergy and several of these 

opportunities will be discussed.  

*Presenting author, Jerilyn A. Timlin, Sandia National Labs, PO Box 5800, MS 0895, 

Albuquerque, NM 87185-0895. Phone: (505) 844-7932, Fax (505) 284-3775, e-mail: 

jatimli@sandia.gov 

Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin 

Company, for the United States Department of Energy’s National Nuclear Security 

Administration under contract DE-AC04-94AL85000. This work was supported by the 

Laboratory Directed Research and Development program at Sandia National 

Laboratories.  

mailto:jatimli@sandia.gov

