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RESEARCH INTERESTS 
 
Plant molecular physiologist experienced in biochemistry, specifically the application of mass 
spectrometry to research problems in genomics, bioenergy crop production, environmental 
stress physiology, and plant-microbe signaling.  Current research includes metabolomics for 
phenotypic characterization of genetically modified Populus, Arabidopsis, Eucalyptus, 
Castanea, switchgrass, and numerous bioenergy-relevant microbial species. Research targets 
include the application of genomic tools for the accelerated domestication of Populus to 
increase drought tolerance and biomass productivity on marginal sites, and to manipulate 
bioproduct formation. Most recent activities include characterizing the molecular basis of plant-
microbe (bacterial and fungal) symbiotic relationships in contrast with pathogenic relationships. 
 
 
POSITIONS 
 
2019-present Section Head Biodesign & Systems Biology, Distinguished R&D Staff 

Biosciences Division, Oak Ridge National Laboratory, Oak Ridge, TN 
2007-2019 Group Leader Metabolomics, Distinguished R&D Staff 

Biosciences Division, Oak Ridge National Laboratory, Oak Ridge, TN  

2004-present Joint Faculty ORNL Graduate Advisor for the Bredesen Center for 
Interdisciplinary Research and Graduate Education, and the UT-ORNL Genome 
Science & Technology Graduate School, University of Tennessee, Knoxville 

2002-2006 Senior Scientist, Environmental Sciences Division,  
Oak Ridge National Laboratory, Oak Ridge, TN 

1995-1997 Adjunct Professor, Institute of Agriculture, Univ. of Tennessee, Knoxville, TN 
1990-2002 Research Staff, Environmental Sciences Division, ORNL, Oak Ridge, TN 
1989-1990 ASG Postdoctoral Research Associate, Environmental Sciences Division 
 Oak Ridge National Laboratory, Oak Ridge, TN 
1987-1989 ORAU Postdoctoral Research Associate, Environmental Sciences Division 

Oak Ridge National Laboratory, Oak Ridge, TN 
1986 Lecturer, Tree Physiology, University of Toronto, Toronto, Canada 
 
 
EDUCATION 
 
1982-87 Ph.D. Forestry - University of Toronto, Toronto, Ontario, Canada 
1980-82 M.Sc. Forestry - University of Toronto, Toronto, Ontario, Canada 
1976-80 B.Sc. Biology - Carleton University, Ottawa, Ontario, Canada  
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PUBLICATIONS - 202 total  
 
Yuan, G., H. Lu, T.J. Tschaplinski, G.A. Tuskan, X. Yang. 2022. Reporter genes confer new-to-
nature ornamental traits in plants. Hort. Res. (accepted) 
 
Bewg, W., S. Harding, N. Engle, B. Vaidya, R. Zhou, J. Reeves, T. Horn, N. Joshee, J. Jenkins, 
S. Shu, K. Barry, Y. Yoshinaga, J. Grimwood, R. Schmitz, J. Schmutz, T.J. Tschaplinski, and 
C.-J. Tsai. 2022. Multiplex knockout of trichome-regulating MYB duplicates in hybrid poplar 
using a single gRNA. Plant Phys. (accepted) 
 
Hu, X.-L., J. Zhang, R. Kaundal, R. Kataria, J.L. Labbe, J.C. Mitchell, T.J. Tschaplinski, G.A. 
Tuskan, and Z.-M. Cheng, and X. Yang. 2022. Diversity and conservation of plant small 
secreted proteins associated with arbuscular mycorrhizal symbiosis.  Hort. Res. (in press) 
https://doi.org/10.1093/hr/uhac043 
 
Zhuo, C., X. Wang, M. Docampo-Palacios, B.C. Sanders, N.L. Engle, T.J. Tschaplinski, J.H. 
Rajeswaran, C. Maranas, F. Chen, and R.A. Dixon. 2022. Developmental changes in lignin 
composition are driven by both monolignol supply and laccase specificity. Sci. Adv. 8, 
eabm8145 https://doi.org/10.1126/sciadv.abm8145 
 
Liew, F., R. Nogle, T. Abdalla, B.J. Rasor, C. Canter, R.O. Jensen, L. Wang, J. Strutz, P. 
Chirania, S. De Tissera, A.P. Mueller, Z. Ruan, A. Gao, L. Tran, J.C. Bromley, J. Daniell, R. 
Conrado, N.L. Engle, T.J. Tschaplinski, R.J. Giannone, R.L. Hettich, A.S. Karim, S.D. Simpson, 
S.D. Brown, C. Leang, M.C. Jewett, and M. Köepke. 2022. Carbon-negative production of 
acetone and isopropanol by gas fermentation at industrial pilot scale. Nature Biotech. 40:335-
344. https://doi.org/10.1038/s41587-021-01195-w 
 
Villalobos Solis, M.I., N.L. Engle, M.K. Spangler, S. Cottaz, S. Fort, J. Maeda, J.-M. Ané, T.J. 
Tschaplinski, J. L. Labbé, R. L. Hettich, P.E. Abraham, and T.A. Rush. 2022. Expanding the 
biological role of lipo-chitooligosaccharides and chitooligosaccharides in Laccaria bicolor growth 
and development.  Front. Fungal Biol. 3:808578. https://doi.org/10.3389/ffunb.2022.808578  
 
Sacko, O., N.L. Engle, T.J. Tschaplinski, S. Kumar, and J. Lee. 2022. Ozonized biochar filtrate 
effects on the growth of Pseudomonas putida and cyanobacteria Synechococcus elongatus 
PCC 7942. Bioresour. Bioprocess. 9, 2 (2022). https://doi.org/10.1186/s40643-021-00491-2 
 
Bonito, G., M.-Y. Chou, M.A. Cregger, J.L. Field, H.G. Martin, A.C. Howe, J.L. Labbe, M.E. 
Mechan-Llontop, T.R. Northen, A. Shade, and T.J. Tschaplinski. 2021. Frontiers and 
opportunities in bioenergy crop microbiome research networks. Phytobiomes J (5 Oct., 2021 
First look) https://doi.org/10.1094/PBIOMES-05-21-0033-MR 
 
Yang, X., D. Liu, H. Lu, D.J. Weston, J.-G. Chen, W. Muchero, S. Martin, Y. Liu, M.M. Hassan, 
G. Yuan, U.C. Kalluri, T.J. Tschaplinski, J.C. Mitchell, S.D. Wullschleger, and G.A. Tuskan. 
2021. Biological parts for plant biodesign to enhance land-based carbon dioxide removal.  
BioDesign Res, vol. 2021, Article ID 9798714, 22 pages, 2021.  
https://doi.org/10.34133/2021/9798714 
 
Devireddy, A.R., T.J. Tschaplinski, G.A. Tuskan, W. Muchero, and J.-G. Chen. 2021. Role of 
reactive oxygen species and hormones in plant responses to temperature changes. Int J Mol 
Sci 2021, 22: 8843.  https://doi.org/10.3390/ijms22168843 
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Yao, T., K. Feng, M. Xie, J. Barros, T.J. Tschaplinski, G.A. Tuskan, W. Muchero, J.-G. Chen. 
2021. Phylogenetic occurrence of the phenylpropanoid pathway and lignin biosynthesis in 
plants. Front. Plant Sci., 17 August 2021, 12:1673  https://doi.org/10.3389/fpls.2021.704697 
 
Qiao, Z., T.B. Yates, H.K. Shrestha, N.L. Engle, A. Flanagan, J.L. Morrell-Falvey, Y. Sun, T.J. 
Tschaplinski, P.E. Abraham, J. Labbé, Z.-Y. Wang, R.L. Hettich, G.A. Tuskan, W. Muchero, and 
J.-G. Chen. 2021. Towards engineering ectomycorrhization into switchgrass bioenergy crops via 
a lectin receptor-like kinase. Plant Biotechnol. J., https://doi.org/10.1111/pbi.13671 
 
Hu, X.-L., H. Lu, M.M. Hassan, J. Zhang, G. Yuan, P.E. Abraham, H.K. Shrestha, M.I.V. Solis, 
J.-G. Chen, T.J. Tschaplinski, M.J. Doktycz, G.A. Tuskan, Z.-M. Cheng, and X. Yang. 2021. 
Advances and perspectives in discovery and functional analysis of small secreted proteins in 
plants. Hort. Res. 8:130 https://doi.org/10.1038/s41438-021-00570-7 
 
Fackler, N., B.D. Heijstra, B.J. Rasor, H. Brown, J. Martin, Z. Ni, K.M. Shebek, R.R. Rosin, S.D. 
Simpson, K.E. Tyo, R.J. Giannone, R.L. Hettich, T.J. Tschaplinski, C. Leang, S.D. Brown, M.C. 
Jewett, and M. Köepke. Stepping on the Gas to a Circular Economy: Accelerating Development 
of Carbon-Negative Chemical Production from Gas Fermentation. Ann. Rev. Chem. and Biomol. 
Eng. 12:439-470 https://doi.org/10.1146/annurev-chembioeng-120120-021122 
 
Cregger, M.A., D.L. Carper, S. Christel, M.J. Doktycz, J. Labbé, J. Michener, J. Morrell-Falvey, 
W. Muchero, D.A. Pelletier, S. Retterer, T.J. Tschaplinski, G.A. Tuskan, D.J. Weston, and C.W. 
Schadt. 2021. Plant-microbe interactions: from genes to ecosystems using Populus as a model 
system.  Phytobiomes J. 24 Mar 2021. https://doi.org/10.1094/PBIOMES-01-20-0009-FI 
 
Jiang, S.C., N.L. Engle, Z.Z. Banday, N.M. Cecchini, H.W. Jung, T.J. Tschaplinski, and J.T. 
Greenberg. 2020. ALD1 accumulation in Arabidopsis epidermal plastids confers local and 
nonautonomous disease resistance. J. Exp. Bot. 72:2710-2726. 
https://doi.org/10.1093/jxb/eraa609 
 
Yao, T., J. Zhang, M. Xie, G. Yuan, T.J. Tschaplinski, W. Muchero, and J.-G. Chen. 2020. 
Transcriptional regulation of drought response in Arabidopsis and woody plants. Front. Plant 
Sci., 08 January 2021 https://doi.org/10.3389/fpls.2020.572137 
 
Yang, X., J.I. Medford, K. Markel, P.M. Shih, H.C. De Paoli, C.T. Trinh, A.J. McCormick, R. 
Ployet, S.G. Hussey, A.A. Myburg, P.E. Jensen, M.M. Hassan, J. Zhang, W. Muchero, U.C. 
Kalluri, H. Yin, R. Zhuo, P. Abraham, J.-G. Chen, D. Weston, Y. Yang, D. Liu, Y. Li, J. Labbe, B. 
Yang, J.H. Lee, R.W. Cottingham, S. Martin, M. Lu, T.J. Tschaplinski, G. Yuan, H. Lu, P. 
Ranjan, J.C. Mitchell, S.D. Wullschleger, G.A. Tuskan. 2020. Plant Biosystems Design 
Research Roadmap 1.0. BioDesign Res., vol. 2020, Article ID 8051764, 38 pages, 2020. 
https://doi.org/10.34133/2020/8051764 
 
Yuan, G., M.M. Hassan, D. Liu, S.D. Lim, W.C. Yim, J.C. Cushman, K. Markel, P.M. Shih, H. Lu, 
D.J. Weston, J.-G. Chen, T.J. Tschaplinski, G.A. Tuskan, X. Yang. 2020. Biosystems design to 
accelerate C3-to-CAM progression. BioDesign Research Article ID 3686791, 16 pages 
https://doi.org/10.34133/2020/3686791 
 
Xie, M., J. Zhang, T. Yao, A.C. Bryan, Y. Pu, J. Labbe, D.A. Pelletier, N. Engle, J.L. Morrell-
Falvey, J. Schmutz, A.J. Ragauskas, T.J. Tschaplinski, F. Chen, G.A. Tuskan, W. Muchero, and 
J.G. Chen. 2020. Arabidopsis C-terminal Binding Protein ANGUSTIFOLIA modulates 
transcriptional co-regulation of MYB46 and WRKY33. New Phyt. 228: 1627–1639.  
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https://doi.org/10.1111/nph.16826 
 
Saint-Vincent, P.M.B., M. Ridout, N.L. Engle, T.J. Lawrence, M.L. Yeary, T.J. Tschaplinski, G. 
Newcombe, D.A. Pelletier. 2020. Isolation, characterization, and pathogenicity of two 
Pseudomonas syringae pathovars from Populus trichocarpa seeds. Microorganisms 8: 1137 
https://doi.org/10.3390/microorganisms8081137 
 
Chhetri, H.B., A. Furches, D.M. Sanz, A.R. Walker, D. Kainer, P. Jones, A.E. Harman-Ware, T. 
Tschaplinski, D. Jacobson, G.A. Tuskan, and S.P. DiFazio. 2020. Genome-wide association 
study of wood anatomical and morphological traits in Populus trichocarpa. Front. in Plant Sci. 
11:545748 https://doi.org/10.3389/fpls.2020.545748 
 
Lu, H., G. Yuan, S.H. Strauss, T.J. Tschaplinski, G.A. Tuskan, J.-G. Chen, and X. Yang. 2020. 
Reconfiguring plant metabolism for biodegradable plastic production. BioDesign Res. Article ID 
9078303, 13 pages https://doi.org/10.34133/2020/9078303 
 
Veach, A.M., H. Chen, Z.K. Yang, A. Labbe, N.L. Engle, T.J. Tschaplinski, C.W. Schadt, and 
M.A. Cregger. 2020. Plant hosts modify belowground microbial community response to extreme 
drought. mSystems https://doi.org/10.1128/mSystems.00092-20 
 
Krüger, A., A.P. Mueller, G. A. Rybnicky, N.L. Engle, Z.K. Yang, T.J. Tschaplinski, S.D.  
Simpson, M. Köpke, M.C. Jewett. 2020. Development of a clostridia-based cell-free system for 
prototyping genetic parts and metabolic pathways. Metabolic Engineering 62:95-105. 
https://doi.org/10.1016/j.ymben.2020.06.004 
 
Bryant, N.D., Y. Pu, T.J. Tschaplinski, G.A. Tuskan, W. Muchero, U.C. Kalluri, C.G. Yoo, and 
A.J. Ragauskas. 2020.Transgenic poplar designed for biofuels. Trends in Plant Science 25:881-
896. https://doi.org/10.1016/j.tplants.2020.03.008 
 
Zhang, J., G.A. Tuskan, T.J. Tschaplinski, W. Muchero, and J.-G. Chen. 2020. Transcriptional 
and post-transcriptional regulation of lignin biosynthesis pathway genes in Populus. Front. Plant 
Sci. 11:652 Published online May 25, 2020  http://doi.org/10.3389/fpls.2020.00652  
 
Simon, S.J., T.J. Tschaplinski, J. Leboldus, K. Keefover-Ring, M. Azeem, J.-G. Chen, D. 
Macaya-Sanz, W.L. MacDonald, W. Muchero, and S.P. DiFazio.  2020. Host plant genetic 
control of associated fungal and insect species in a Populus hybrid cross. Ecology and 
Evolution 10:5119–5134. http://dx.doi.org/10.1002/ece3.6266 
 
Mangeot-Peter, L., T.J. Tschaplinski, N.L. Engle, C. Venault-Fourrey, F. Martin, and A. Deveau. 
2020. Impacts of soil microbiome variations on root colonization by fungi and bacteria and on 
the metabolome of Populus tremula x alba. Phytobiomes J. 4:142-155. 
https://doi.org/10.1094/PBIOMES-08-19-0042-R 
 
Yang, X., D. Liu, T.J. Tschaplinski, and G.A. Tuskan. 2019. Comparative genomics can provide 
new insights into evolutionary mechanisms and gene function in CAM plants. J. Exp. Bot. 
70(22):6539-6547. https://doi.org/10.1093/jxb/erz408 
 
Uehling, J.K., M. Entler, H. Meredith, L. Millet, C. Timm, J. Aufrecht, G. Bonito, N. Engle, J.L. 
Labbé, M.J. Doktycz, S. Retterer, J. Spatafora, J.E. Stajich, T.J. Tschaplinski, and R. Vilgalys. 
2019. Microfluidics and metabolomics reveal symbiotic bacterial-fungal interactions between 
Mortierella elongata and Burkholderia include metabolite exchange. Front. Microbiol 10:2163. 
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https://doi:10.3389/fmicb.2019.02163 
 
Xie, M. J. Zhang, V.R. Singan, M.J. Mcgranahan, P.R. LaFayette, S.S. Jawdy, N. Engle, C. 
Doeppke, T.J. Tschaplinski, M.F. Davis, E. Lindquist, J. Schmutz, W. Parrott, G.A. Tuskan, J.-G. 
Chen, and W. Muchero. 2020. Identification of functional single nucleotide polymorphism of 
Populus trichocarpa PtrEPSP-TF and determination of its transcriptional effect. Plant Direct 4:1-
13. https://doi.org/10.1002/pld3.178 
 
Zhang, J., M. Xie, M. Li, J. Ding, Y. Pu, A. Bryan, W. Rottmann, K. Winkeler, C. Collins, 
Cassandra, V. Singan, E. Lindquist, S. Jawdy, L. Gunter, N. Engle, X. Yang, K. Barry, T.J. 
Tschaplinski, J. Schmutz, G. Tuskan, W. Muchero, and J.-G. Chen. 2019. Overexpression of a 
Prefoldin β subunit gene reduces biomass recalcitrance in the bioenergy crop Populus. Plant 
Biotechnol. J. https://doi.org/10.1111/pbi.13254 pp. 1-13 
 
Close, D.M., S.J. Cooper, X. Wang, P. Chirania, M. Gupta, J.R. Ossyra, R.J. Giannone, N. 
Engle, T.J. Tschaplinski, J.C. Smith, L. Hedstrom, J.M. Parks, and J.K. Michener. 2019. 
Horizontal transfer of a pathway for coumarate catabolism unexpectedly inhibits purine 
nucleotide biosynthesis. Molecular Microbiol. 112:1784–1797 https://doi.org/10.1111/mmi.14393 
 
Yang, H., C.-G. Yoo, X. Meng, Y. Pu, W. Muchero, G.A. Tuskan, T.J. Tschaplinski, A.J. 
Ragauskas, and L. Yao. 2020.  Structural changes of lignins in natural Populus variants during 
different pretreatments. Bioresource Tech. 295: 122240 
https://doi.org/10.1016/j.biortech.2019.122240 
 
Yao, I., C.G. Yoo, X. Meng, Y. Pu, W. Muchero, G.A. Tuskan, T.J. Tschaplinski, A.J. 
Ragauskas, and H. Yang. 2019. Physicochemical changes of cellulose and their influences on 
Populus trichocarpa digestibility after different pretreatments. BioResources 14:9658-9676. 
https://doi.org/10.15376/biores.14.4.9658-9676 
 
Furches, A., D. Kainer, D. Weighill, A. Large, P. Jones, A.M. Walker, J. Romero, J.G.F.M. 
Gazolla, W. Joubert, M. Shah, J. Streich, P. Ranjan, J. Schmutz, A. Sreedasyam, D. Macaya-
Sanz, N. Zhao, M.Z. Martin, X. Rao, R.A. Dixon, S. DiFazio, T.J. Tschaplinski, J.-G. Chen, G.A. 
Tuskan, and D. Jacobson. 2019. Finding new cell wall regulatory genes in Populus trichocarpa 
using multiple lines of evidence. Front. Plant Sci. 10: Article 1249, 08 October 2019 
https://doi.org/10.3389/fpls.2019.01249 
 
Weighill, D.A, T.J. Tschaplinski, G.A. Tuskan, and D.A. Jacobson. 2019. Data integration in 
poplar: ‘omics layers and integration strategies. Front. Genet. 10:874. 
https://doi.org/10.3389/fgene.2019.00874 
 
Ha, C.M, D. Fine, A. Bahtia, X. Rao, M.Z. Martin, N.L. Engle, D.J. Wherrit, T.J. Tschaplinski, 
L.W. Sumner, and R.A. Dixon. 2019. Ectopic defense gene expression is associated with 
growth defects in Medicago truncatula lignin pathway mutants. Plant Phys. 181:63-84. 
https://doi.org/10.1104/pp.19.00533 
 
Labbé, J., W. Muchero, O. Czarnecki, J. Wang, X. Wang, A.C. Bryan, K. Zheng, Y. Yang, S.S. 
Jawdy, L.E. Gunter, W. Schackwitz, J. Martin, F. Le Tacon, T. Li, Z. Zhang, P. Ranjan, X. Yang, 
D.A. Jacobson, T.J. Tschaplinski, J. Schmutz, J-G. Chen, and G.A. Tuskan. 2019. Mediation of 
plant-mycorrhizal interaction by a lectin receptor-like kinase. Nature Plants 5:676-680. 
https://doi.org/10.1038/s41477-019-0469-x 
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Tao, J., K. Rajan, B. Ownley, K. Gwinn, D. D’Souza, N. Moustaid-Moussa, T.J. Tschaplinski, 
and N. Labbé. 2019. Natural variability and antioxidant properties of commercially cultivated 
switchgrass extractives. Industrial Crops and Products 138: 5 October 2019 
https://doi.org/10.1016/j.indcrop.2019.111474 
 
Veach, A.M., R. Morris, D.Z. Yip, Z.K. Yang, N.L. Engle, M.A. Cregger, T.J. Tschaplinski, and 
C.W. Schadt. 2019. Rhizosphere microbiomes diverge among Populus trichocarpa plant-host 
chemotypes, but it depends on soil origin. Microbiome 7:76 https://doi.org/10.1186/s40168-019-
0668-8 
 
Xie, H., N.L. Engle, S. Venketachalam, C.G. Yoo, J. Barros, M. Lecoultre, N. Howard, G. Li, L. 
Sun, A.C. Srivastava, S. Pattathil, Y. Pu, M.G. Hahn, A.J. Ragauskas, R.S. Nelson, R.A. Dixon, 
T.J. Tschaplinski, E.B. Blancaflor, and Y. Tang. 2019. Combining loss of function of 
folylpolyglutamate synthetase1 and caffeoyl-coA 3-O-methyltransferase1 for lignin reduction 
and improved saccharification efficiency in Arabidopsis thaliana. Biotech. for Biofuels 12:108 
https://doi.org/10.1186/s13068-019-1446-3 
 
Tschaplinski, T.J. and S.D. Simpson. 2019. Development of a sustainable green chemistry 
platform for production of acetone and downstream drop-in fuel and commodity products directly 
from biomass syngas via a novel energy conserving route in engineered acetogenic bacteria. 
ORNL CRADA FINAL REPORT NFE-16-06364 
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Macaya-Sanz, J. Schmutz, A. Sreedasyam, T.J. Tschaplinski, G.A. Tuskan, D.A. Jacobson. 
2019. Multi-phenotype association decomposition: Unraveling complex gene-phenotype 
relationships. Front. Genet. 10:417  https://doi.org/10.3389/fgene.2019.00417 
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T.J. Tschaplinski, F. Choudhury, B. Venables, R. Mittler, and R.A. Dixon. 2019. 4-Coumarate 3-
hydroxylase in the lignin biosynthesis pathway is a cytosolic ascorbate peroxidase. Nature 
Comm. 10, Article number: 1994 (2019) https://www.nature.com/articles/s41467-019-10082-
7#Sec25 
 
Ray, P., P.E. Abraham, Y. Guo, R.J. Giannone, N.L. Engle, Z.K. Yang, D. Jacobson, R.L. 
Hettich, T.J. Tschaplinski, and K.D. Craven. 2019. Scavenging organic nitrogen and remodeling 
lipid metabolism are key survival strategies adopted by the endophytic fungi, Serendipita 
vermifera and Serendipita bescii to alleviate nitrogen and phosphorous starvation in vitro. 
Environmental Microbiology Reports 11(4):548-557 https://doi.org/10.1111/1758-2229.12757 
 
Chhetri, H.B., D. Macaya-Sanz, D. Kainer, A.K. Biswal, J.-G. Chen, C. Collins, L.M. Evans, K. 
Hunt, S.S. Mohanty, T. Rosenstiel, D. Ryno, K. Winkeler, X. Yang, D. Jacobson, D. Mohnen, 
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