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1. Characterization of a dynamic metabolon producing the defense

compound dhurrin in sorghum G} F &R S K —F itk &Y & E
FERIRHERR)

fi4>: Metabolic highways may be orchestrated by the assembly of sequential enzymes into
protein complexes, or metabolons, to facilitate efficient channeling of intermediates and to
prevent undesired metabolic cross-talk while maintaining metabolic flexibility. Here we
report the isolation of the dynamic metabolon that catalyzes the formation of the cyanogenic
glucoside dhurrin, a defense compound produced in sorghum plants. The metabolon was
reconstituted in liposomes, which demonstrated the importance of membrane surface charge
and the presence of the glucosyltransferase for metabolic channeling. We used in planta
fluorescence lifetime imaging microscopy and fluorescence correlation spectroscopy to study
functional and structural characteristics of the metabolon. Understanding the regulation of
biosynthetic metabolons offers opportunities to optimize synthetic biology approaches for
efficient production of high-value products in heterologous hosts.
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2. Comparison of synandrium structure and development in three
species from the Myristicaceae (R Z &R =R M I & A HEEAH:
KA REEHHIRTLL)

4. Species of Myristicaceae have diverse morphology and structure of their synandria,
making them an interesting group for androecium evolution research. To clarify the
morphology, structure, and origin of the synandrium, scanning electron microscopy and
histology were performed on staminate flowers of Horsfieldia
pandurifolia H.H.Hu, H. tetratepala C.Y.Wu & W.T.Wang, andMyristica fragrans Houtt. at
different developmental stages. A whorl of stamen primordia was rapidly initiated around the
margin of the floral apex in groups of two in H. pandurifoliaand groups of three
in M. fragrans. Each stamen primordium grew longitudinally, producing a pair of anther
lobes and  four  microsporangia, accompanying  one  vascular  bundle
in H. pandurifoliaand M. fragrans. In H. tetratepala, three stamen primordia groups were
formed, and each group with several anthers was supported by one vascular bundle,
indicating a secondary increase of stamen. Three types of synandrium origin were observed:
in M. fragrans, the central sterile column tissues originated from the elongate receptacle;
in H. pandurifolia and H. tetratepala they were derived from a combination of floral
meristem and fused connectives, and a combination of receptacular tissue and stamen groups.
The diverse origins of the central sterile column suggest that the synandrium develops
differently and independently in different genera and species of Myristicaceae.
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3. Arabidopsis thaliana GH3.5 acyl acid amido synthetase mediates
metabolic crosstalk in auxin and salicylic acid homeostasis (GH3. 5k
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f&j41: In Arabidopsis thaliana, the acyl acid amido synthetase Gretchen Hagen 3.5 (AtGH3.5)
conjugates both indole-3-acetic acid (IAA) and salicylic acid (SA) to modulate auxin and
pathogen response pathways. To understand the molecular basis for the activity of AtGH3.5,
we determined the X-ray crystal structure of the enzyme in complex with IAA and AMP.
Biochemical analysis demonstrates that the substrate preference of AtGH3.5 is wider than
originally described and includes the natural auxin phenylacetic acid (PAA) and the potential
SA precursor benzoic acid (BA). Residues that determine IAA versus BA substrate
preference were identified. The dual functionality of AtGH3.5 is unique to this enzyme
although multiple 1AA-conjugating GH3 proteins share nearly identical acyl acid binding
sites. In planta analysis of 1AA, PAA, SA, and BA and their respective aspartyl conjugates
were determined in wild-type and overexpressing lines of A. thaliana. This study suggests
that AtGH3.5 conjugates auxins (i.e., IAA and PAA) and benzoates (i.e., SA and BA) to
mediate crosstalk between different metabolic pathways, broadening the potential roles for
GH3 acyl acid amido synthetases in plants.
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