eQTL Mapping Identifies Ptrxbat35 as a Regulator of Adventitious Root Development in
Populus

Tao Yao'?, Jin Zhang'?’, Timothy B. Yates!?8, Him K. Shrestha'®, Nancy L. Engle’?, Raphael Ployet!?,
Cai John?8, Kai Feng®?, William Patrick Bewg?3, Margot Chen?®, Haiwei Lu'!, Scott A. Harding?,
Zhenzhen Qiao?, Sara S. Jawdy2, Mengjun Shu'?, Anne E. Harman-Ware?* Renee M. Happs®4, Larry
M. York™2, Brad M. Binder®, Yuko Yoshinaga®, Christopher Daum?®, Timothy J. Tschaplinski®?, Paul E.
Abraham'2, Chung-Jui Tsai?3, Kerrie Barry®, Anna Lipzen®, Jeremy Schmutz>®, Gerald A. Tuskan'?, Jin-
Gui Chen*? and Wellington Muchero'?

!Biosciences Division, Oak Ridge National Laboratory; Oak Ridge, TN, USA; *Center for Bioenergy
Innovation, Oak Ridge National Laboratory; Oak Ridge, TN, USA; *Warnell School of Forestry and
Natural Resources, Department of Genetics, and Department of Plant Biology, University of Georgia;
Athens, GA, USA,; “Renewable Resources and Enabling Sciences Center, National Renewable Energy
Laboratory; Golden, CO, USA; 5U.S. Department of Energy Joint Genome Institute, Lawrence Berkeley
National Laboratory; Berkeley, CA, USA; éHudsonAlpha Institute for Biotechnology; Huntsville, AL,
USA,; "State Key Laboratory of Subtropical Silviculture, College of Forestry and Biotechnology, Zhejiang
A&F University; Hangzhou, China; 8Bredesen Center for Interdisciplinary Research, University of
Tennessee; Knoxville, TN, USA; °Graduate School of Genome Science and Technology, University of
Tennessee; Knoxville, TN, USA; *Department of Biochemistry & Cellular and Molecular Biology,
University of Tennessee; Knoxville, TN, USA; *Department of Academic Education, Central
Community College — Hastings; Hastings, NE, USA; *mucherow@ornl.gov; chenj@ornl.gov

Plant establishment requires the formation and development of extensive root systems whose
architecture is modulated by complex genetic networks. Here, we report the identification of the
PtrXBAT35 gene as an eQTL hotspot, mapped using 390 leaf and 444 xylem Populus trichocarpa
transcriptomes. Among predicted targets of this trans-eQTL were genes involved in plant hormone
responses and root development. Overexpression of PtrXBAT35 in Populus led to significant
increase in callusing and formation of shoot-borne roots and wound-induced adventitious roots.
Omics studies revealed that genes and proteins controlling auxin transport and signaling were
involved in PtrXBAT35-mediated adventitious root formation. Protein-protein interaction assays
indicated that PtrXBAT35 interacts with components of endosomal sorting complexes required
for transport (ESCRT) machinery, implying that PtrXBAT35 regulated root development may be
mediated by regulating endocytosis pathway. Taken together, this work identified a crucial root
development regulator and shed lights on the discovery of other plant developmental regulators
through combining eQTL mapping and omics approaches.
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