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2. Tseng, T. C. and D. F. Bateman. 1968. Production of phosphatidases by
phytopathogens. Phytopathology 58 : 1437-1438.

3. Tseng, T. C. and D. F. Bateman. 1969. A phosphatidase produced by Sclerotium rolfsii
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1. Tseng, T. C., M. S. Shiao, Y. S. Shieh, and Y. Y. Hau. 1984. Studies on Ganoderma
lucidum — 1. Liquid culture and chemical composition of mycelium. Bot. Bull.
Academia Sinica 25 (2) : 149-157.

2. Shiao, M. S., T. C. Tseng, Y. Y. Hao, and Y. S. Shieh. 1986. Studies on Ganoderm
lucidum—11. The effects of G. lucidum on lipid metabolism in rats. Bot. Bull.
Academia Sinica 27 (2) : 139-146.

3. Tseng, T. C. and L. S. Chang. 1988. Studies on Ganoderm lucidum—II1. Production
of pectolytic enzymes. Bot. Bull. Academia Sinica 29 : 23-32.

4. Tseng, T. C. and L. L. Lay. 1988. Studies on Ganoderm lucidum—IV. Identification
of strains by effective ingredients in mycelial extracts. Bot. Bull. Academia Sinica 29 :
189-199.
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From fungal metabolites to metabolomics
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Abstract

| returned to Taiwan and joined the Institute of Botany, Academia Sinica as an
associate research fellow in August 1980. Aa a young scientist trying to establish a new
laboratory for a research project, | was extremely fortunate to have the greatest support
from Prof. Tseng to share his laboratory and advice (even on how to advise research
assistants and graduate students). Prof. Tseng has worked on fungal mycotoxins for years.
However, Prof. Tseng strongly encouraged me to work on the biogenesis/biosynthesis and
the biomedical applications of fungal secondary metabolites. I am still incredibly grateful
that 1 took his suggestions. The two famous candidates in medicinal fungi were
Ganoderma lucidum and Cordyceps sinensis. | chose both and started to work on
lovastatin (same as monacolin K in Monascus) biosynthesis in Aspergillus terreus. Our
goal at that time was to establish the so-called fermentation library (not strain collection
as ATCC) for drug screening. In 1984, | was the US NIH Fogarty Fellow and worked at
Columbia University. My research became more human disease oriented. | consulted with
Prof. Tseng and he knew well that | would leave the Institute of Botany. | moved to Taipei
Veterans General Hospital to fully start my research on lipid metabolism, atherosclerosis,
and cardiovascular disease. As the four families of colleagues (Tseng/Tzean/Wu/Shiao)
at the Institute of botany, we kept family reunion for the next 20 years. Prof. Tseng is
always our big brother.

| took early retirement and started a new faculty position at the Department of
Biomedical Sciences, Chang Gung University. My major obligation was to teach organic
chemistry and biochemistry. Most students do not like these courses neither. Prof. Tseng
worked on fungal physiology (biology) and fungal metabolites (analytical chemistry in
mycotoxin detection). He inspired me on how to deliver the multidisciplinary knowledge
to students and young colleagues. | will also take the opportunity to introduce the last

omics, namely metabolomics, as my life-long thanks to Prof. Tseng.
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Abstract

Fusarium solani is considered as species complex (FSSC) and distribute over the
environment, including soil, water, plant, animal and human. To be a pathogen, FSSC can
infect plant, animal or human. Many reports indicated that FSSC can cause wilting, stem
rot, crown rot, root rot or fruit root. In Taiwan, more than 20 plant species were recoded
as host of F. solani. However, the true species are still not clear. Thus, carrying out the
species of FSSC is important for research in future. Currently, FSSC from different hosts
have started to identify their species. The FSSC causing stem and fruit rot in cucurbit have
been identified as F. petroliphilum, F. falciforme and F. solani-melongenae. In
chrysanthemum, F. solani-melongenae and F. falciforme are major species to cause crown
rot. Recently, four groups of FSSC were identified to cause collar rot and fruit rot,
including F. solani-melongenae, F. solani, F. liriodendra and unknow group. Moreover,
six groups of FSSC were identified to cause diseases in different orchid, such as F. solani-
melongenae, F. solani, F. keratoplasticum and three unknow groups. Among these
species, F. solani-melongenae has wide host range and belongs homothallic type. In
addition, F. petroliphilum, F. falciforme, F. solani and F. keratoplasticum are reported as

human or animal pathogens.
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Abstract

With the rapid progress of the information technology industry, the handheld devices
equipped with blue light monitors are everywhere. Excessive exposure of the eye to blue
light, with relatively high energy, tends to cause a series of alterations, such as oxidative
stress, inflammatory apoptosis, and even DNA damage, resulting in the development of
dry eye disease, glaucoma, and keratitis. Accordingly, blue light hazard has drawn
increasing attention gradually, and the search for new prophylactic and therapeutic
strategies to alleviate blue light hazard has become a crucial field of ophthalmology
research.

Cordyceps militaris, classified as an ascomycete, possessing a variety of
pharmacological activities, such as anti-inflammation, anti-tumor, anti-cancer,
enhancement of immunity, anti-aging, anti-oxidation, anti-coagulation, blood sugar
lowering, has long been used as a folk medicine and functional food in east Asia. Since
the first successful acquisition of stroma on rice medium in 1932, large-scale artificial
cultivation of C. militaris has been achieved, which is mainly divided into the following
three stages: mycelial growth under dark conditions, stimulation of primordium formation,

and differentiation of fruit bodies under light conditions. The yellow pigments of mycelia
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and fruit bodies of C. militaris were identified previously to be a series of carotenoids.
However, several pigments of fruit bodies under light cultivation are still unidentified so
far.

In this study, a series of yellow pigments were isolated under the guidance of
characteristic DAD-detected UV/Vis spectra and LC/MS-based molecular networking.
Among these, two major components, namely cordylutenes A and B, were identified
mainly by NMR, and further assisted by the deduction of the MS? fragments to be two
amino acids-bearing linear Cyo polyenes. Two amino acids were borne at both ends of an
all-trans polyene moiety via amide bonds to form an unprecedented xanthophyll-mimic
chemical entity. The stereochemistry of the attached amino acids was determined by chiral
HPLC which was dedicated for the configurational analysis of amino acids. In addition to
cordylutenes A and B, a number of analogues were further identified by comparing their
MS? data with those of cordylutenes A and B. The antioxidant and anti-neuroinflammatory
activities of cordylutene A were evaluated. Amino acid-enriched cultural experiments
indicated that L-valine and L-threonine can increase the production of cordylutenes A and
F, respectively. The possible biosynthetic pathway and functional genome coded for

cordylutenes were also proposed in this study.
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The role of phosphofructokinase in coordinating cell shape
and division in Escherichia coli
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Abstract

Glycolysis is the main pathway for glucose metabolism in all living organisms.
Alterations in glycolytic homeostasis can affect the adaptability of cells to environmental
changes. In addition to its importance in glucose metabolism, our recent study identified
cell shape defects associated with mutations in the pfkA gene that encodes 6-
phosphofructokinase, a key enzyme in the glycolytic pathway of Escherichia coli. We
hypothesize that this shape abnormality may be linked to peptidoglycan metabolism due
to its primary role in shape determination and maintenance. Consistent with this
hypothesis, tracking PG growth using fluorescent D-amino acids revealed abnormal
staining patterns in the pfkA mutant. Defective cellular structures were also found using
cryo-Transmission Electron Microscopy. These defects appear to be associated with
cytoskeletal proteins FtsZ and MreB, as their subcellular localization became irregular in
the absence of pfkA, and direct interactions were identified between them. In summary,
our results have identified non-enzymatic functions of PfkA that influence bacterial shape

through interactions with the cytoskeletal proteins.
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Cordycepin, an analogue of adenosine, is first isolated and identified from
Cordyceps militaris in 1950 to be regarded as a bioactive compound in inhibiting cancer
cell growth. Although the biogenic analysis of cordycepin was reported to couple with the
adenosine deaminase inhibitor, pentostatin, in Cordyceps militaris, the upstream precursor
during developmental stages still remains unclear. In this study, 5 different development
stages, including mycelia in solid and suspension as well as pre-matured and aged fruiting
bodies of Cordyceps militaris have been harvested for transcriptomics and metabolomics
analyses. We found that arginine- as well as cysteine-related pathways were activated
whenever cordycepin increased. Besides, near infrared spectrum was proved to be able to
enriched cordycepin production, and proceeded the transcriptomics as well, further
confirmed the importance of arginine. Together, this study conducted multi-omic analysis
to illuminate the biogenesis of cordycepin in these entomopathogenic Ascomycete fungi,
which provides the foundation for the further novel pharmacologically potential discovery

and application.
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Abstract

The genus Cephaleuros belongs to the Trentepohliaceae, Trentepohliales.
Cephaleuros species are responsible for algal spot diseases, commonly referred to as red
rust diseases on leaves, twigs, and fruits, affecting a variety of plants. Symptoms of algal
spots are green to orange lesions slightly raised from the plant epidermis with or without
erected sporulation structures. Some Cephaleuros isolates, represented by the C. virescens
species complex (CVSP), exhibit a subcuticular host invasion type, directly penetrating
the plant surface and colonizing between the epidermal cells and cuticle. Other isolates,
represented by the C. parasiticus species complex (CPSC), exhibit an intercellular host
invasion type, colonizing the mesophyll. Cephaleuros species have traditionally been
classified based on their morphological characteristics. However, recent phylogenetic
studies on Cephaleuros species have demonstrated that morphological classification is not
congruent with phylogenetic relationships. Our study investigated host invasion types and
molecular characteristics from the same isolate through microanatomical observation and
rRNA sequences from the same algal spot or derived algal cultures. Molecular
phylogenetic analysis revealed that Cephaleuros isolates in the study were clustered into
14 clades within CVSC and three clades within CPSC. The host invasion types are
conserved classification traits and are congruent with Cephaleuros phylogeny.
Additionally, the study identified 16 and eight new hosts of CVSC and CPSC in Taiwan,

respectively.
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