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The diterpenoid phytohormone gibberellin (GA) plays pivotal roles in regulating
growth and development throughout the life cycle of higher plants. Mutations
affecting GA biosynthesis or GA response were the key to control plant stature in
wheat and rice that led to dramatically increased grain yield and contributed greatly
to the success of the ‘Green Revolution’ in the 1960s. By multi-faceted approaches
using the reference plant Arabidopsis, my lab has made major breakthroughs in
elucidating the sites and regulatory mechanisms of GA biosynthesis, and the
conserved molecular events of GA perception and the early GA signaling
pathway. We identified the nuclear transcriptional regulators DELLA proteins, which
function as master growth repressors by inhibiting all aspects of GA
responses. Binding of GA to its nuclear receptor GID1 enhances the GID1-DELLA
interaction, which in turn leads to the rapid proteolysis of DELLA through the
ubiquitin-proteasome pathway, and allows transcriptional reprogramming of GA-
responsive genes. We and other researchers further showed that GA-GID1-DELLA is
a key regulatory module that controls plant growth by integrating internal
developmental cues, and external biotic and abiotic signals (light, cold, salt and
pathogen stresses). DELLA proteins play a central role in these processes via direct
protein-protein interactions with key transcription factors. Our recent studies using
genetic and physiological analyses together with chemical biology methods indicate
that DELLA’s binding affinity to interacting proteins are oppositely regulated by two
novel O-linked glycosylations on specific Ser/Thr residues: O-linked N-
acetylglucosamine (O-GlcNAc) modification reduces DELLA activity, whereas O-
fucosylation enhances DELLA activity. We are investigating the global functions of O-
GlcNAcylation and O-fucosylation in regulating plant development.
Education

e Ph.D. 1987 - Duke University

e B.S. 1980 - National Tsing Hua University (Taiwan)
Grants

o Elucidation of Molecular Mechanism of Master Growth Regulator DELLA
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Signaling in Arabidopsis awarded by National Science Foundation 2024 - 2028

e Elucidation of the Roles of Protein Glycosyltransferases SISPY and SISECs in

Tomato Fruit Development awarded by Department of
Agriculture 2023 - 2027
e Training Program in Developmental and Stem Cell Biology awarded
by National Institutes of Health 2001 - 2027
e Genetic and Genomics Training Grant awarded by National Institutes of
Health 2020 - 2025

e Molecular Mechanism of Master Growth Repressor DELLA Signhaling in

Arabidopsis awarded by National Science Foundation 2018 - 2023

e Functional Analysis of Protein O-Glycosylation in Regulating Nuclear Growth

Repressor DELLA and Plant Development in Arabidopsis awarded by National
Institutes of Health 2012 - 2023

e Plasmonics-Enhanced Optical Imaging Systems for Bioenergy

Research awarded by Department of Energy 2018 - 2022
o DELLA-ARF/IAA Interactions Mediate Crosstalk between Gibberellin and Auxin

Signaling in Regulating Fruit Development in Tomato awarded by Department
of Agriculture 2013 - 2021

e Multi-functional Plasmonics Nanoprobes for Cellular Sensing and

Imaging awarded by Department of Energy 2015 - 2019
e Acquisition of a MALDI-TOF Mass Spectrometer System at Duke

University awarded by North Carolina Biotechnology Center 2017 - 2018
Publications
e Li, Joy, Vanessa Cupil-Garcia, Hsin-Neng Wang, Pietro Strobbia, Barry Lai,

Jianhong Hu, Martin Maiwald, et al. “Plasmonics nanorod biosensor for in situ

intracellular detection of gene expression biomarkers in intact plant

systems.” Biosensors & Bioelectronics 261 (October 2024): 116471.
https://doi.org/10.1016/j.bios.2024.116471.
e Shani, Eilon, Peter Hedden, and Tai-Ping Sun. “Highlights in gibberellin

research: A tale of the dwarf and the slender.” Plant Physiology 195, no. 1
(April 2024): 111-34. https://doi.org/10.1093/plphys/kiae044.

e Huang, Xu, Hao Tian, Jeongmoo Park, Dong-Ha Oh, Jianhong Hu, Rodolfo

Zentella, Hong Qiao, Maheshi Dassanayake, and Tai-Ping Sun. “The master
growth regulator DELLA binding to histone H2A is essential for DELLA-
mediated global transcription regulation.” Nature Plants 9, no. 8 (August
2023): 1291-1305. https://doi.org/10.1038/s41477-023-01477-y.

e Hu, Jianhong, Xiao Li, and Tai-Ping Sun. “Four class A AUXIN RESPONSE

FACTORs promote tomato fruit growth despite suppressing fruit set.” Nature
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Plants 9, no. 5 (May 2023): 706-19. https://doi.org/10.1038/s41477-023-
01396-y.

Zentella, Rodolfo, Yan Wang, Emily Zahn, Jianhong Hu, Liang Jiang, Jeffrey
Shabanowitz, Donald F. Hunt, and Tai-Ping Sun. “SPINDLY O-fucosylates
nuclear and cytoplasmic proteins involved in diverse cellular processes in
plants.” Plant Physiology 191, no. 3 (March 2023): 1546—60.
https://doi.org/10.1093/plphys/kiad011.

Cupil-Garcia, Vanessa, Joy Q. Li, Stephen J. Norton, Ren A. Odion, Pietro

Strobbia, Luca Menozzi, Chenshuo Ma, et al. “Plasmonic nanorod probes'

journey inside plant cells for in vivo SERS sensing and multimodal
imaging.” Nanoscale 15, no. 13 (March 2023): 6396—6407.
https://doi.org/10.1039/d2nr06235f.

Kumar, Shivesh, Yan Wang, Ye Zhou, Lucas Dillard, Fay-Wei Li, Carly A.

Sciandra, Ning Sui, et al. “Structure and dynamics of the Arabidopsis O-

fucosyltransferase SPINDLY.” Nature Communications 14, no. 1 (March 2023):
1538. https://doi.org/10.1038/s41467-023-37279-1.
Cupil-Garcia, V., J. Q. Li, R. Odion, P. Strobbia, B. M. Crawford, H. N. Wang, J.

Hu, et al. “In vivo SERS monitoring in plants using plasmonic nanoprobes.”

In Progress in Biomedical Optics and Imaging - Proceedings of SPIE, Vol.
11978, 2022. https://doi.org/10.1117/12.2617364.

Sun, Tai-Ping. “Novel nucleocytoplasmic protein O-fucosylation by SPINDLY

regulates diverse developmental processes in plants.” Current Opinion in
Structural Biology 68 (June 2021): 113-21.
https://doi.org/10.1016/.sbi.2020.12.013.

Crawford, B. M., H. N. Wang, P. Strobbia, R. Zentella, Z. M. Pei, T. P. Sun, and T.

Vo-Dinh. “Plasmonic Nanobiosensing: From in situ plant monitoring to cancer

diagnostics at the point of care.” JPhys Photonics 2, no. 3 (July 7, 2020).
https://doi.org/10.1088/2515-7647/ab9714.

Wang, Yan, Yuging He, Chen Su, Rodolfo Zentella, Tai-Ping Sun, and Lei Wang.
“Nuclear Localized O-Fucosyltransferase SPY Facilitates PRR5 Proteolysis to
Fine-Tune the Pace of Arabidopsis Circadian Clock.” Molecular Plant 13, no. 3
(March 2020): 446-58. https://doi.org/10.1016/j.molp.2019.12.013.

Yang, Emily J., Chan Yul Yoo, Jiangxin Liu, He Wang, Jun Cao, Fay-Wei Li,
Kathleen M. Pryer, et al. “NCP activates chloroplast transcription by
controlling phytochrome-dependent dual nuclear and plastidial

switches.” Nat Commun 10, no. 1 (June 14, 2019): 2630.
https://doi.org/10.1038/s41467-019-10517-1.


https://scholars.duke.edu/individual/pub1565051
https://scholars.duke.edu/individual/pub1565051
https://scholars.duke.edu/individual/pub1565051
https://scholars.duke.edu/individual/pub1569386
https://scholars.duke.edu/individual/pub1569386
https://scholars.duke.edu/individual/pub1569386
https://scholars.duke.edu/individual/pub1569373
https://scholars.duke.edu/individual/pub1569373
https://scholars.duke.edu/individual/pub1524265
https://scholars.duke.edu/individual/pub1473473
https://scholars.duke.edu/individual/pub1473473
https://scholars.duke.edu/individual/pub1463351
https://scholars.duke.edu/individual/pub1463351
https://scholars.duke.edu/individual/pub1426895
https://scholars.duke.edu/individual/pub1426895
https://scholars.duke.edu/individual/pub1393236
https://scholars.duke.edu/individual/pub1393236
https://scholars.duke.edu/individual/pub1393236

Strobbia, Pietro, Yang Ran, Bridget M. Crawford, Vanessa Cupil-Garcia,
Rodolfo Zentella, Hsin-Neng Wang, Tai-Ping Sun, and Tuan Vo-Dinh. “Inverse
Molecular Sentinel-Integrated Fiberoptic Sensor for Direct and in Situ
Detection of miRNA Targets.” Analytical Chemistry 91, no. 9 (May 2019):
6345-52. https://doi.org/10.1021/acs.analchem.9b01350.

Crawford, Bridget M., Pietro Strobbia, Hsin-Neng Wang, Rodolfo Zentella,
Maxim |. Boyanov, Zhen-Ming Pei, Tai-Ping Sun, Kenneth M. Kemner, and Tuan
Vo-Dinh. “Plasmonic Nanoprobes for in Vivo Multimodal Sensing and
Bioimaging of MicroRNA within Plants.” ACS Applied Materials &

Interfaces 11, no. 8 (February 2019): 7743-54.
https://doi.org/10.1021/acsami.8b19977.

Yang, E. J., C. Y. Yoo, J. Liu, H. Wang, J. Cao, F. Li, K. M. Pryer, T. Sun, D. Weigel,
and P. Zhou. “NCP activates chloroplast transcription by controlling
phytochrome-dependent dual nuclear and plastidial switches.” Nature
Communications 10, no. 1 (2019): 1-13.

Shinozaki, Yoshihito, Kentaro Ezura, Jianhong Hu, Yoshihiro Okabe, Camille
Bénard, Duyen Prodhomme, Yves Gibon, Tai-Ping Sun, Hiroshi Ezura, and
Tohru Ariizumi. “Identification and functional study of a mild allele of SIDELLA
gene conferring the potential for improved yield in tomato.” Scientific
Reports 8, no. 1 (August 2018): 12043. https://doi.org/10.1038/s41598-018-
30502-w.

Hu, Jianhong, Alon Israeli, Naomi Ori, and Tai-Ping Sun. “The Interaction
between DELLA and ARF/IAA Mediates Crosstalk between Gibberellin and
Auxin Signaling to Control Fruit Initiation in Tomato.” The Plant Cell 30, no. 8
(August 2018): 1710-28. https://doi.org/10.1105/tpc.18.00363.

Zentella, Rodolfo, Ning Sui, Benjamin Barnhill, Wen-Ping Hsieh, Jianhong Hu,
Jeffrey Shabanowitz, Michael Boyce, et al. “The Arabidopsis O-
fucosyltransferase SPINDLY activates nuclear growth repressor DELLA.” Nat
Chem Biol 13, no. 5 (May 2017): 479-85.
https://doi.org/10.1038/nchembio.2320.

Park, Jeongmoo, Dong-Ha Oh, Maheshi Dassanayake, Khoa Thi Nguyen, Joe
Ogas, Giltsu Choi, and Tai-Ping Sun. “Gibberellin Signaling Requires Chromatin
Remodeler PICKLE to Promote Vegetative Growth and Phase

Transitions.” Plant Physiology 173, no. 2 (February 2017): 1463-74.
https://doi.org/10.1104/pp.16.01471.

Hirano, Yoshinori, Masahiro Nakagawa, Tomoe Suyama, Kohji Murase, Maya
Shirakawa, Seiji Takayama, Tai-Ping Sun, and Toshio Hakoshima. “Structure of
the SHR-SCR heterodimer bound to the BIRD/IDD transcriptional factor
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JKD.” Nature Plants 3 (February 2017): 17010.
https://doi.org/10.1038/nplants.2017.10.

Zhou, Xin, Zhong-Lin Zhang, Jeongmoo Park, Ludmila Tyler, Jikumaru Yusuke,
Kai Qiu, Edward A. Nam, et al. “The ERF11 Transcription Factor Promotes
Internode Elongation by Activating Gibberellin Biosynthesis and

Signaling.” Plant Physiology 171, no. 4 (August 2016): 2760-70.
https://doi.org/10.1104/pp.16.00154.

Zentella, Rodolfo, Jianhong Hu, Wen-Ping Hsieh, Peter A. Matsumoto, Andrew
Dawdy, Benjamin Barnhill, Harriétte Oldenhof, et al. “O-GlcNAcylation of
master growth repressor DELLA by SECRET AGENT modulates multiple
signaling pathways in Arabidopsis.” Genes Dev 30, no. 2 (January 15, 2016):
164-76. https://doi.org/10.1101/gad.270587.115.

Acheampong, Atiako Kwame, Jianhong Hu, Ariel Rotman, Chuanlin Zheng,
Tamar Halaly, Yumiko Takebayashi, Yusuke Jikumaru, et al. “Functional
characterization and developmental expression profiling of gibberellin
signalling components in Vitis vinifera.” Journal of Experimental Botany 66,
no. 5 (March 2015): 1463-76. https://doi.org/10.1093/jxb/eru504.

Sun, Tai-ping. “Plant Science. Sex and the single fern.” Science (New York,
N.Y.) 346, no. 6208 (October 2014): 423-24.
https://doi.org/10.1126/science.1260948.

Gallego-Giraldo, C., J. Hu, C. Urbez, M. D. Gomez, T. -. P. Sun, and M. A. Perez-
Amador. “Role of the gibberellin receptors GID1 during fruit-set in
Arabidopsis.” Plant Journal, 2014.

Miyamoto, Takafumi, Robert DeRose, Allison Suarez, Tasuku Ueno, Melinda
Chen, Tai-ping Sun, Michael J. Wolfgang, Chandrani Mukherjee, David J.
Meyers, and Takanari Inoue. “Rapid and orthogonal logic gating with a
gibberellin-induced dimerization system.” Nature Chemical Biology 8, no. 5
(March 2012): 465-70. https://doi.org/10.1038/nchembio.922.

Bai, M. Y., J. X. Shang, E. Oh, M. Fan, Y. Bai, R. Zentella, T. -. P. Sun, and Z. -. Y.
Wang. “Brassinosteroid, gibberellin, and phytochrome signalling pathways
impinge on a common transcription module in Arabidopsis.” Nature Cell
Biology 14 (2012): 810.

Dayan, Jonathan, Nickolay Voronin, Fan Gong, Tai-ping Sun, Peter Hedden,
Hillel Fromm, and Roni Aloni. “Leaf-induced gibberellin signaling is essential
for internode elongation, cambial activity, and fiber differentiation in tobacco
stems.” The Plant Cell 24, no. 1 (January 2012): 66—79.
https://doi.org/10.1105/tpc.111.093096.
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hormone jasmonate prioritizes defense over growth by interfering with
gibberellin signaling cascade.” PNAS 109 (2012): E1192.

Chapman, Elisabeth J., Kathleen Greenham, Cristina Castillejo, Ryan Sartor,
Agniezska Bialy, Tai-Ping Sun, and Mark Estelle. “Hypocotyl transcriptome
reveals auxin regulation of growth-promoting genes through GA-dependent
and -independent pathways.” PloS One 7, no. 5 (January 2012): e36210.
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Sun, Tai-Ping. “The molecular mechanism and evolution of the GA-GID1-
DELLA signaling module in plants.” Current Biology : CB 21, no. 9 (May 2011):
R338-45. https://doi.org/10.1016/j.cub.2011.02.036.

Zhang, Z. L., M. Ogawa, C. M. Fleet, R. Zentella, J. Hu, J. O. Heo, J. Lim, Y.
Kamiya, S. Yamaguchi, and T. P. Sun. “Scarecrow-like 3 promotes gibberellin
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Arabidopsis.” Proceedings of the National Academy of Sciences of the United
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https://doi.org/10.1073/pnas.1012232108.
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