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2008 Academia Sinica Research Award for Junior Research Investigators

Name: Shu-Hsing Wu Education:

University of California, Davis, PhD, 1992-1999
National Taiwan University, MS, 1989-1992
National Taiwan University, BS, 1985-1989

Employer(s)/Job Title(s):

Assistant Research Fellow, Institute of Plant and Microbial
Biology, Academia Sinica, 2001-present

Postdoctoral Fellow, Stanford University, 1999-2001
Postdoctoral Fellow, UC Davis, 1997-1999

Teaching Assistant, National Taiwan University, 1990-1992

Award publications :

1. Lin, J.F. and S.H. Wu, Molecular events in senescing Arabidopsis leaves. Plant
J, 2004. 39(4): p. 612-28.
2. Buchanan-Wollaston, V., et al., Comparative transcriptome analysis reveals

significant differences in gene expression and signalling pathways between
developmental and dark/starvation-induced senescence in Arabidopsis. Plant J,
2005. 42(4): p. 567-85.

3. Chen, H.M., Y.H. Li, and S.H. Wu, Bioinformatic prediction and experimental
validation of a microRNA-directed tandem trans-acting siRNA cascade in
Arabidopsis. Proc Natl Acad Sci U S A, 2007. 104(9): p. 3318-23.

Summary of the Award publications (around 2000 words ) :

The research emphasis of my laboratory is to understand the gene regulation
networks underlying the morphogenesis processes in plants. We adopt the innovative
concepts and state-of-art approaches for the pursuit of this goal.

The two papers published in Plant Journal presented two genome-wide
investigations of the molecular events during Arabidopsis leaf senescence, a form of
programmed cell death, which is of pivotal importance in many aspects of plant
development. My laboratory described the first molecular portrait of dark-induced
senescing Arabidopsis leaves via transcriptome analyses [1]. An innovative
biochemical pathway for nitrogen remobilization in dark-treated leaves was also
revealed (Figure 1). The approach of integrating transcriptome, biochemical pathway
and gene ontology data has been broadly adopted by other plant research groups of




diverse disciplines.

The above work laid a foundation for a multi-nation collaboration on
comparative genomics analyses of Arabidopsis leaf senescence [2]. We were able to
assign specific biochemical or phytohormone pathways to various routes leading to
the senescence process. These two consecutive articles are highly perceived and have
both been highly cited by the research community.

One other paper we published in PNAS is a fine example for the elegant
integration of bioinformatic prediction and experimental validation in revealing novel
information in the highly competitive microRNA field [3]. This paper has two major
impacts. First, it presented a novel algorithm combining computational and statistical
analyses for the prediction of a unique class of small RNA (trans-acting SiRNA,
ta-siRNA) via analyzing any given small RNA databases. With the advancement of
large scale sequencing methodologies, this algorithm could serve as a powerful tool
for the discovery of small RNAs with special characteristics. Second, it reported the
existence of a miRNA-directed tandem production of small interfering RNAs in
Arabidopsis (Figure 2). This discovery expands our current knowledge of small RNA
biogenesis pathway in Arabidopsis. It also broadens our appreciation for the impact of
small regulatory RNAs in plants.
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Figure 1:Gene expression profiling studies revealed a novel biochemical pathway.
The up-regulation of pyruvate orthophosphate dikinase (PPDK) might contribute to
the production of metabolic precursors for the synthesis of asparagine, believed to be
the nitrogen carrier for nitrogen remobilization during senescence. The amount of free
asparagines increased significantly in leaves experiencing senescence process
triggered by darkness.
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