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Nitrogen Metabolism, W.R. Ullich, P.J. Aparicio, P.J. Syrett & F. Castillo, Eds., Springer-Verlag, Berlin, pp. 99-
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Kenis, J.D., and W.H. Campbell (1989) Oxygen inhibition of nitrate reductase biosynthesis in detached corn leaves
via inhibition of total soluble protein synthesis. Plant Physiol. 91:883-888.

Ruoff, P., C. Lillo and W.H. Campbell (1989) NADH substrate inhibition and enhanced thermal stability of higher
plant nitrate reductase immobilized via a monoclonal antibody. Biochem. Biophys. Res. Comm. 161:496-501.
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Campbell, W.H. (1990) Applied Plant Molecular Biology. BioScience, 39:646-648. (A book review)
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methyltransferase, a key enzyme of lignin biosynthesis. Plant Physiology, 97: 7-14.
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Bugos, R.C., V.C. Chiang, and W.H. Campbell (1991) cDNA cloning, sequence analysis and seasonal expression
of lignin bispecific caffeic acid/5-hydroxyferulic acid O-methyltransferase of aspen. Plant Molecular Biology, 17:
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in mice by toxin shock syndrome toxin 1. Infection and Immunity, 59: 2929-33.

Hyde, G.E., N. Crawford, and W.H. Campbell (1991) The sequence of squash NADH:nitrate reductase and its
relationship to the sequences of other flavoprotein oxidoreductases: A family of flavoprotein pyridine nucleotide
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immobilized enzymes. Nature 355: 717-719.

Lu, G., W.H. Campbell, Y. Lindqvist, and G. Schneider (1992) Crystallization and preliminary crystallographic
studies of the FAD domain of corn NADH:nitrate reductase. Journal of Molecular Biology 224: 277-279.
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Bugos, R.C., V.L.C. Chiang, and W.H. Campbell (1992) Characterization of bispecific caffeic acid/5-
hydroxyferulic acid O-methyltransferase from aspen. Phytochemistry 31: 1495-1498.

Campbell, W.H. (1992) Silicone spray as an aid for drying DNA sequencing gels. Biotechniques 13: 200-202.

Campbell, W.H. (1992) Expression in Escherichia coli of cytochrome c reductase activity from a maize
NADH:nitrate reductase cDNA. Plant Physiology 99: 693-699.

Kenis, J. D., S. T. Silvente, C. M. Luna and W.H. Campbell (1992) Induction of nitrate reductase in detached corn
leaves: the effect of the age of the leaves. Physiologia Plantarum 85: 49-56.

Huber, J.L., S.C. Huber, W.H. Campbell and M.G. Redinbaugh (1992) Reversible light/dark modulation of spinach
leaf nitrate reductase activity involves protein phosphorylation. Archives Biochem Biophysics 296: 58-65.

Huber, S.C., J.L. Huber, W.H. Campbell and M.G. Redinbaugh (1992) Comparative studies of the light modulation
of nitrate reductase and sucrose-phosphate synthase activities in spinach leaves. Plant Physiol. 100: 706-712.

Huber, S.C., J.L. Huber, W.H. Campbell and M.G. Redinbaugh (1992) Apparent dependence of the light activation
of nitrate reductase and sucrose-phosphate synthase activities in spinach leaves on protein synthesis. Plant Cell
Physiol. 33: 639-646.

Campbell, W.H., and B. Ingemarsson (1992) Autophosphorylation of maize leaf NADH: nitrate reductase. In:
Research in Photosynthesis, N. Murata, ed., Kluwer Academic Press, Dordrecht, Vol IV, pp. 63-66.

Huber, S.C., J.L. Huber, R.W. McMichael, W.H. Campbell and M.G. Redinbaugh (1992) Regulation of
cytoplasmic C- and N- metabolism by protein phosphorylation. In: Research in Photosynthesis, N. Murata, ed.,
Kluwer Academic Press, Dordrecht, Vol 11, pp. 675-682.

Redinbaugh, M.G., and W.H. Campbell (1993) Glutamine synthetase and ferredoxin-dependent glutamate synthase
expression in the maize (Zea mays) root primary response to nitrate: evidence for an organ-specific response.
Plant Physiol. 101: 1249-1255.

Campbell, W. H., and U. N. Dwivedi (1993) Mutagenesis of the cysteine residues of the FAD domain of Nitrate
reductase. In: Flavins and Flavoproteins, K. Yagi, ed., de Gruyter, Berlin, pp. 747-750.

Campbell, W. H. (1993) Commercial Potential of "Internal Redox Center" Enzymes: Applications of Nitrate
Reductase. In: Enzymes, A Billion Dollar Business by 2000: Fact or Fiction, R. Heinneman and B. Wolnak, eds.,
Chicago, in press.

Dwivedi, U. N., N. Shiraishi, and W. H. Campbell (1994) Identification of an “essential” cysteine of nitrate
reductase via mutagenesis of its recombinant cytochrome b reductase domain. Journal of Biological Chemistry
269: 13785-13791.

Caboche, M., W. H. Campbell, N. M. Crawford, E. Fernandez, A. Kleinhofs, S. Ida, R. Mendel, T. Omata, S.
Rothstein, and J. Wray (1994) Genes Involved in Nitrate Assimilation. In: Nomenclature of Sequenced Plant
Genes. Plant Molecular Biology Reporter 12: S45-S49.

Lu, G., W. H. Campbell, G. Schneider, and Y. Lindqvist (1994) Crystal structure of the FAD-containing fragment
of corn nitrate reductase at 2.5 A resolution: relationship to other flavoprotein reductases. Structure, 2: 809-821.
Ritchie, S. W., M. G. Redinbaugh, N. Shiraishi, J. M. Vrba and W. H. Campbell (1994) Identification of a maize
root transcript expressed in the primary response to nitrate: Characterization of a cDNA with homology to
ferredoxin NADP" oxidoreductase. Plant Molecular Biology 26: 679-690.

Dwivedi, U. N., N. Shiraishi, and W. H. Campbell (1994) Generation of multiple mutations in the same sequence
via the polymerase chain reaction using a single selection primer. Analytical Biochemistry, 221: 425-428.

Ohlen, E., B. Ingemarsson, W. H. Campbell and C.-M. Larsson (1995) Planta in press.

Samuelson, M., W. H. Campbell and C.-M. Larsson (1995) The influence of cytokinins in nitrate regulation of
nitrate reductase activity and expression in barley. Physiologia Plantarum 93: 533-539.

Dwivedi, U. N. and W. H. Campbell (1995) Antisense inhibition and co-suppression of lignin biosynthesis in
transgenic Arabidopsis harboring O-methyltransferase gene constructs from aspen. Life Science Advances - Plant
Physiology 14: 45-54.

Dwivedi, U. N., W. H. Campbell, J. Yu, R. S. S. Datla, R. C. Bugos, G. K. Podila and V. L. Chiang (1994)
Modification of lignin biosynthesis in transgenic Nicotiana through expression of an antisense
O-methyltransferase gene from Populus. Plant Molecular Biology 26: 61-71.

Dwivedi, U. N., J. Yu, R. S. S. Datla, W. H. Campbell, G. K. Podila and V. L. Chiang (1993) Expression of
lignin-specific aspen O-methyltransferase antisense gene in tobacco and woody species to reduce lignin content.
CTAPI 7th International Symposium on Wood and Pulping Chemistry Proceedings, 2: 633-639.
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Huber, J. L., M. G. Redinbaugh, S. C. Huber and W. H. Campbell (1994) Regulation of maize leaf nitrate
reductase activity involves both gene expression and protein phosphorylation. Plant Physiology 106:1667-74.
Lu, G., Y. Lindgvist, G. Schneider, U. N. Dwivedi and Wilbur H. Campbell (1995) Structural studies on corn
nitrate reductase. Refined structure of the cytochrome b reductase fragment at 2.5 A, its ADP complex and an
active site mutant and modeling of the cytochrome b domain. Journal of Molecular Biology 248: 931-48.
Ratnam K., N. Shiraishi, Wilbur H. Campbell and R. Hille (1995) Spectroscopic and kinetic characterization of
the recombinant wild-type and C242S mutant of the cytochrome b reductase fragment of nitrate reductase. Journal
of Biological Chemistry 270: 24067-72.

Bugos, R.C., V. L. Chiang, X.-H. Zhang, E. R. Campbell, G. K. Podila and W. H. Campbell (1995) RNA
isolation from plant tissues recalcitrant to extraction in guanidine. BioTechniques 19: 734-737.
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the major regulatory site as Ser-543 in spinach leaf nitrate reductase and its phosphorylation by a Ca’"-dependent
protein kinase in vitro. The Plant Cell, 8: 505-517.

Redinbaugh, M. G., S. C. Huber, J. L. Huber, K. W. Hendrix and Wilbur H. Campbell (1996) Nitrate reductase
expression in maize leaves (Zea mays L.) during light dark transitions. Complex effects of protein phosphatase
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Campbell, Wilbur H. (1996) Nitrate reductase biochemistry comes of age. Plant Physiology, 111: 355-361.
Meng, H. and Campbell, Wilbur H. (1996) Characterization and Site-directed Mutagenesis of Aspen Lignin-
Specific O-Methyltransferase Expressed in Escherichia coli. Archives of Biochemistry and Biophysics, 330: 329-
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of enzyme activities and transcripts required for nitrate assimilation in maize (Zea mays L. A188 x BMS)
suspension cell cultures. Plant Science 119: 169-181.

Ratnam, K., N. Shiraishi, Wilbur H. Campbell, and R. Hille (1997) Spectroscopic and kinetic characterization of
the recombinant cytochrome c¢ reductase fragment of nitrate reductase: identification of the rate limiting catalytic
step. Journal of Biological Chemistry, 272: 2122-2128.

Shiraishi, N., and Wilbur H. Campbell (1997) Expression of Nitrate Reductase FAD-Containing Fragments in
Pichia. In: Flavins and Flavoproteins 1996, K. J. Stevenson, V. Massey & C. H. Williams, eds., Univ. of Calgary
Press, Calgary, pp. 931-934.

Lindqvist, Y., G. Lu, G. Schneider, and Wilbur H. Campbell (1997) Crystallographic studies of the FAD/NADH
binding fragment of corn nitrate reductase. In: Flavins and Flavoproteins 1996, K. J. Stevenson, V. Massey & C.
H. Williams, eds., Univ. of Calgary Press, Calgary, pp. 899-907.

Ratnam, K., N. Shiraishi, Wilbur H. Campbell, and R. Hille (1997) Kinetic Studies of the cytochrome ¢ reductase
fragment of nitrate reductase. In: Flavins and Flavoproteins 1996, K. J. Stevenson, V. Massey & C. H. Williams,
eds., Univ. of Calgary Press, Calgary, pp. 921-925.

Meng, H., and Wilbur H. Campbell (1997) Facile Enzymatic Synthesis of Caffeoyl CoA. Phytochemistry, 44:
605-608.

Campbell, E. R., and Wilbur H. Campbell (1997) The Difficulties of Nitrate Removal — Efficient denitrification
can pose problems for treatment dealers. Water Technology 20: 58-64.

Campbell, E. R., J. S. Corrigan, and Wilbur H. Campbell (1997) Field Determination of Nitrate using Nitrate
Reductase. Proceedings of the Symposium on Field Analytical Methods for Hazardous Wastes and Toxic
Chemicals, Ed. E. Koglin, Air & Waste Management Association, Pittsburgh PA, pp. 851-860.

Su W., J. A. Mertens, K. Kanamaru, Wilbur H. Campbell, and N. M. Crawford (1997) Analysis of wild-type and
mutant plant nitrate reductase expressed in the methylotrophic yeast Pichia pastoris. Plant Physiology, 115:
1135-1143.

Glazier S. A., Campbell E. R., & Wilbur H. Campbell (1998) Construction and characterization of nitrate
reductase-based amperometric electrode and nitrate assay of fertilizers and drinking water. Anal. Chem. 70:1511-
15

Shiraishi, N., C. Croy, J. Kaur, Wilbur H. Campbell (1998) Engineering of pyridine nucleotide specificity of
nitrate reductase: mutagenesis of recombinant cytochrome b reductase fragment of Neurospora crassa
NADPH:nitrate reductase. Arch. Biochem. Biophys. 335: 104-115.

Meng, H., and Wilbur H. Campbell (1998) Substrate Profiles and Expression of Caffeoyl Coenzyme A and caffeic
acid O-Methyltransferase in Secondary Xylem of Aspen during Seasonal Development. Plant Molecular Biology,
38: 513-520.



124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

Meng, H., and Wilbur H. Campbell (1998) Biochemistry and Molecular Biology of Lignin-Specific O-
Methyltransferases from Woody Plant Species. In: Lignin and Lignan Biosynthesis, ACS Symposium Series 697,
N. G. Lewis and S. Sarkanen, eds., American Chemical Society, Washington, DC, pp. 55-64.

Redinbaugh, M. G., and Wilbur H. Campbell (1998) Nitrate regulation of the oxidative pentose phosphate
pathway in maize (Zea mays L.) root plastids: induction of 6-phosphogluconate dehydrogenase activity, protein
and transcript levels. Plant Science 134: 129-140.

Campbell, E. R, and Wilbur H. Campbell (1998) Determination of Nitrate in Aqueous Matrices using Nitrate
Reductase. In: Current Protocols in Field Analytical Chemistry, Supplement 1, Chapter 5 “Water Quality
Parameters — Anions”, John Wiley & Sons, Inc., New York, pp. SA1.1-15.

Campbell, Wilbur H. (1999) Nitrate Reductase Structure, Function and Regulation: Bridging the Gap between
Biochemistry and Physiology, Annual Review of Plant Physiology and Plant Molecular Biology 50:277-303.
George, G. N., Mertens, J. A., and Wilbur H. Campbell (1999) Structural Changes Induced by Catalytic Turnover
at the Molybdenum Site of Arabidopsis Nitrate Reductase. Journal of American Chemical Society, 121: 9730-31.
Mertens, J. A., Wilbur H. Campbell, L. Skipper, and David J. Lowe (1999) Electron Transfer from FAD to Heme-
Fe in Plant NADH:Nitrate Reductase. In: Flavins and Flavoproteins 1999, S. Ghisla, P. Kroneck, P. Macheroux,
H. Sund, eds., Agency for Scientific Publications, Berlin, pp. 131-134. ISBN 3-00-005128-7.

Mertens, J. A., N. Shiraishi, and Wilbur H. Campbell (2000) Recombinant Expression of Molybdenum Reductase
Fragments of Plant Nitrate Reductase at High Levels in Pichia pastoris. Plant Physiology 123: 743-756.
Campbell, E. R., T. Kinnunen-Skidmore, L. A. Winowiecki, and W. H. Campbell (2001) A New Trend in Nitrate
Analysis: An Enzyme-based Field Test for Nitrate. American Laboratory (News Edition) 33 (4): 90-92.
Campbell, W. H. (2001) Structure and Function of Eukaryotic NAD(P)H:Nitrate Reductase. Cellular and
Molecular Life Sciences. 58: 194-204.

Mertens, J. A., R. Dubois-Dauphin, and Wilbur H. Campbell (2001) Domain-domain Interactions in Chimeric
Corn-Arabidopsis NADH:Nitrate Reductase and Identification of Nitrate-Reducing Active Site Arginine Residues
by Site-directed Mutagenesis in the Chimera. In preparation for submission.

Skipper L, WH Campbell, JA Mertens & DJ Lowe (2001) Pre-Steady-State Kinetic Analysis of Recombinant
Arabidopsis NADH:Nitrate Reductase: Rate-Limiting Processes in Catalysis. J. Biol. Chem. 276: 26995-27002.
Campbell, W. H. (2002) Molecular Control of Nitrogen Metabolism and Its Relationship to Carbon Metabolism.
In: Advances in Photosynthesis and Respiration. Volume 12: Photosynthetic Nitrogen Assimilation and
Associated Carbon and Respiratory Metabolism. Foyer, C. H., and G. Noctor, eds., Kluwer Academic Press,
Chapter 3, ISBN 0-7923-6336-1.

Patton CJ, AE Fischer, WH Campbell & ER Campbell (2002) Corn leaf nitrate reductase: A nontoxic alternative
to cadmium for photometric nitrate determinations in water samples by air-segmented continuous-flow analysis.
Environmental Science and Technology, 36: 729-35.

Campbell, WH (2002) Higher Plant Nitrate Reductase Biochemistry. Physiology and Molecular Biology of
Plants, 8: 1-8.

Patent Applications:

1. Polynucleotide coding for plant O-methyltransferase. Patent application filed by Michigan Technological University

on behalf of Wilbur H. Campbell, Robert C. Bugos, and Vincent L. C. Chiang, September 27, 1991, Serial
Number 767,138.

2. Nitrate detection, measurement and treatment system. Patent application filed by The Nitrate Elimination Co., Inc.,

on behalf of Wilbur H. Campbell and Ellen R. Campbell. November 25, 1996, Serial Number 08/758,147

3. Simplified eukaryotic nitrate reductase. Provisional patent application filed by The Nitrate Elimination Co., Inc., on

behalf of Wilbur H. Campbell, Guillaume G. Barbier, and Ellen R. Campbell. December 14, 2001, Serial
Number — 60/340,237.

4. Simplified eukaryotic nitrate reductase. International patent application filed by The Nitrate Elimination Co., Inc.,

on behalf of Wilbur H. Campbell, Guillaume G. Barbier, and Ellen R. Campbell, serial number PCT-US02-
39341 (international patent publication WO 03/052063, June 26, 2003).



