
PI: José R. de la Torre Campus: SFSU
Seed Project Title: Student Research on the Isolation and Characterization of Thermophilic Nitrifiers
 

CSUPERB Seed Program 2008 Form.v1   2 

ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the application. Project 
objective and, technical abstract will be posted on the CSUPERB website only if project is funded. Non-technical abstract will be used for 
public information or program promotion, only if funded. Use only single-spaced text; and all abstracts are limited to one page total. See 
instructions for more information.  

PROJECT OBJECTIVE: (Provide a one to two sentence, non-technical description of the project’s overall objectives and key milestones.)   
Recent evidence has uncovered a complex, microbially-mediated nitrogen cycle operating at 
high temperatures. The work proposed here would involve students in identifying and 
characterizing the organisms responsible for these processes and in uncovering the 
interactions in these nitrogen cycling microbial communities. 
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS:  
Microbial processes control the key steps of in the biogeochemical cycling of nitrogen (N), one 
of the most important nutrients to all forms of like. However, anthropogenic inputs in the form of 
fossil fuel combustion, wastewater and agricultural runoff have significantly altered the balance 
of N cycling in the natural environment. Recent studies have uncovered a number of organisms 
mediating newly appreciated steps in N cycling. Some of these organisms have now been 
successfully used to more efficiently remove N from wastewater. Recently, I uncovered the 
existence of thermophilic Archaea capable of oxidizing ammonia to nitrite. Along with several 
other recent studies, these findings hint at the existence of a complete N cycle at much higher 
temperatures than previously suspected. In this proposal, I outline experiments to further 
characterize thermophilic nitrifying microorganisms from terrestrial hydrothermal environments. 
Using both molecular biology and cultivation-based studies, we will identify thermal features in 
Lassen National Park (CA) and in the Great Basin (CA and NV) containing abundant 
thermophilic nitrifiers. We will attempt cultivation of these organisms in the laboratory and 
characterize their growth dynamics. The physiology of these novel organisms may provide the 
key to more efficient removal of N from effluent wastewaters. 
 

EXECUTIVE SUMMARY: (State in layman's terms the application’s broad, long-term objectives and specific aims, making reference to the 
potential public benefits of the project for California.)         
The combustion of fossil fuels, agricultural runoff, and both domestic and industrial wastewaters 
have led to large amounts of human-generated nitrogen entering the natural nitrogen cycle. 
This has had particularly disastrous consequences in aquatic systems, which are often limited 
for nitrogen: algal blooms choke off streams and rivers, and coastal regions become 
susceptible to oxygen-poor "dead zones" devoid of fish or other animals. However, recent 
advances in our understanding of the microorganisms that control the natural nitrogen cycle 
have provided new tools to reduce the amount of human-generated nitrogen discharged into 
the environment. Once such advance was the discovery in 2008 of microorganisms from 
Yellowstone National Park hot springs capable of utilizing ammonia as a source of energy. 
These organisms very efficiently convert ammonia to nitrite. This discovery suggests that 
communities of microorganisms may be able to cycle nitrogen, perhaps even converting it back 
to inert nitrogen gas, at temperatures much higher than previously thought. This proposal seeks 
to better understand the microorganisms responsible for these transformations and focuses on 
hot spring systems in California and Nevada. It is our hope that a better understanding of the 
high temperature processes may help us develop more efficient engineered systems for 
removing nitrogen from wastewater. 


