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For well over 100 years, humans have learned how to alter the biogeo-
chemistry of the Earth toward our own benefit. Nowhere is this trend
clearer than in the nitrogen cycle where humans are now responsible for
greater than 50% of the reactive-N (nitrogen) input to the biosphere, mostly
m the form of chemically produced ammonium-based fertilizer for agricul-
mural production. Humans have also harnessed the power of the N cycle to
clean wastewater in more efficient ways and are using N-cycle microorgan-
=ms and their enzymes to monitor toxicity and contribute to pollutant
remediation in a variety of industrial processes and ecosystems.

Research on the transformation of reactive N in an environmental
context has lagged behind similar research in the biomedical field. Until
recently, this stagnation was largely due to missing instrumentation, tools,
and molecular methods to describe and discriminate among the organisms
and enzymes involved in transforming reactive N within a vast diversity of
habitats. Due to several important breakthroughs over the past decade, the
momentum has shifted and serious gains have been made in our under-
standing of how to measure and monitor reactive N transformations in
nature. Through the application of improved methodologies and molecular
tools, new groups of organisms including the anerobic ammonia-oxidizing
bacteria (anammox Process: 1999; molecular verification: 2006) and the
ammonia-oxidizing Thaumarchaea have been added to the growing list of
microorganisms that carry out important, and perhaps ancient (anammox)
to very recent (ammonia-oxidizing Thaumarchaea), steps in the conversion
of reactive N. In large part, our discovery and understanding of environ-
mentally relevant N-cycle organisms has accelerated due to a convergence
with high-throughput genome sequencing and proteomics technologies.
We now have an ever-increasing number of complete genome sequences to
apply postgenomic tools for transcriptomic and proteomic analysis and were
early adopters of metagenomics tools to better describe enriched or uncul-
tivated microorganisms.

The idea for developing a volume on “Research on Nitrification and
Related Processes” came after a productive international meeting on the
Nitrogen Cycle organized by the Agouron Institute in Scottsdale, Arizona,
in October 2009 (http://agi.org/pdf/nmtg-abstracts/NMtgAbstractsforWeb.
pdf), where we presented work on N-cycle evolution and the function of
aerobic ammonia-oxidizing microorganisms. The Agouron Nitrogen meeting
succeeded another significant event in the N-cycle community: the first
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International Conference on Nitrification (ICoN1) organized by the Nitrifi-
cation Network (http:/nitrificationnetwork.org/news%20and?20events.
php#icon1) in Louisville, Kentucky, July 2009. We are now swiftly approach-
ing the second meeting, ICoN2, which will be held in Nijmegen, the Nether-
lands, July 37, 2011. Both ICoN1 and ICoN2 were made possible by support
from the U.S. National Science Foundation and the Gordon and Betty Moore
Foundation. In addition, the University of Louisville supported ICoNT.
Because of these international gatherings, we have become better informed
as a community about the existing wealth of new approaches to gather and
analyze data in N-cycle research, which led Martin to take on guest editorship
for these two volumes 486 (Part A) and 496 (Part B) of Methods in Enzymology
and Lisa to join as a guest editor of Part B to round out coverage on research
areas on reactive N in environmental and application-based contexts. The
chapters span the range of organisms and environments from basic to highly
applied research areas. We believe that the readership will greatly benefit from
both parts of this series, whether new or old to the field, as these chapters
represent state-of-the-art techniques developed specifically to study reactive N
transformations.

These two parts would not have been possible without the generous
sharing and enthusiasm of so many colleagues and friends inside and outside
the Nitrification Network. We thank them all, and also Delsy Retchagar
and Sujatha Thirugnanasambandam (Elsevier, Chennai, India) and Zoe
Kruze (Elsevier, Oxford, UK), for their help and advice in steering both
parts to a successful and timely outcome. We also gratefully acknowledge
the external reviewers of chapters in volumes 486 and 496 for sharing their
valuable time and skill to refine the words and ideas of the authors:
Margarida Archer, Sharon Avrahami, Elizabeth Baggs, Dorte Becher,
Dirk de Beer, J. Michael Beman, Anne Bernhard, Victoria Bertics, Annette
Bollmann, Peter J. Bottomley, Karen L. Casciotti, Kartik Chandran,
Ludmila Chistoserdova, Nabin Chowdhury, Hongyue Dang, Alan A.
DiSpirito, Christopher A. Francis, Michael Y. Galperin, Peter R. Girguis,
Ramesh Goel, Steven Hallam, Stephen C. Hart, Zhili He, James Hemp,
Gerhard Herndl, Richard Higashi, Moritz Holtappels, Christopher K.
Junium, Marlies Kampschreur, Boran Kartal, Jan Keltjens, Martin Konneke,
Martin G. Klotz, Jessica Kozlowski, Gaute Lavik, Thomas Lawton, Ines
Mandic-Mulec, Veronica Molina, J. Colin Murrell, Graeme Nicol, Jeanette
M. Norton, Victoria J. Orphan, Andrew Pacheco, Ines Pereira, Tyler
Radniecki, Andreas Schramm, Holly M. Simon, Markus Schmid, Martin
Schmidt, Steven Siciliano, Bongkeun Song, David A. Stahl, Lisa Y. Stein,
Marc Strous, Yuichi Suwa, Anne Taylor, Tamara Tikhonova, Hidetoshi
Urakawa, Stéphane Vuilleumier, Bess B. Ward, Chuanlun Zhang, and
Xiang Zhang.
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