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RS SHSRITR U &7 2 A KA SR OFSRE O fiRT

N7 RA7 VT N —=ABHTICIBWTRWE ST N 77 27N Huperzia serrata HAHTHLTTRL AR
Vo7 a A REREEE (PKS) IZvr=/L CoA #HEH L L TEHEED L, ta A vTaulaA R
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During the fiscal Year 2020, Natural Drug Discovery Laboratory has extensively focused on the discovery of

anti-austerity agents from medicinal plants of wide different origins, clarification of the molecular mechanism,

and in vivo evaluation of selected agents. Aside from that, this laboratory has achieved broader international

collaboration in anticancer drug discovery and development, and have published 19 research papers in

collaboration with the University of Wiirzburg (Germany), University of Innsbruck (Austria), University of Bath

(England), National Chiayi University (Taiwan), Vietnam National University (Ho Chi Minh, Vietnam) and

National Institute of Technology (India). Briefly, the research activities can be summarized as follows.

Phytochemical investigation of eight selected plant extracts (Anneslea fragrans, Callistemon citrinus,
Calotropis gigantean, Ferula hezarlalehzarica, Ancistrocladus abbreviates, Boesenbergia pandurata, Sedum
sarmentosum, and Kaempferia parviflora) resulted in the isolation of 121 compounds, including 38 new
compounds. Among these, the newly discovered compounds, callistrilones L—-O represents structurally
unique meroterpenoids isolated from Callistemon citrinus. These compounds showed unprecedented anti-
austerity activities with a PCso value at the nanomolar range. These compounds were found to inhibit the
migration of PANC-1 human pancreatic cancer cells and colony formation. Mechanistically, these compounds
were found to inhibit the Akt/mTOR and autophagy activation pathway.

From Thai Anneslea fragrans, a first member of an entirely new class of compounds comprising a unique 45
carbon skeleton having six stereocenters, including two unprecedented spiro-chiral centers, named fragranol
A have been discovered. Similarly, first natural seco-type naphthylisoquinoline alkaloids, named
Ancistrosecolines A—F, from African Ancistrocladus abbreviates were discovered.

BT a3 —7 I Project: We evaluated over 200 synthetic compounds (T-Series, N-Series) for
their anti-austerity activity against human pancreatic cancer cells. Selected compounds have been
investigated for their mode of action against PI3K/Akt/mTOR/Autophagy, AMPK-ULKI1 pathways,
including its activity against cancer stem cell markers (SOX-2, cMYC, OCT-4). In vivo evaluation of selected
investigational drugs including those for “Goboshi” extract against MIA PaCa-2 CDX model have been
completed.
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Future direction: Natural Drug Discovery Laboratory will continue to expand the international collaboration
and explore new natural anticancer agents, investigate the effect of newly discovered compounds against cancer
cell metabolism using Orbitrap-MS and ZipChip technology, continue research under HIL< 30D >V —
7" A project for the drug development against pancreatic cancer, and thus contributing better health to the global
human society.
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1) La flor tropical ofrece una nueva ruta potencial para tratar el cancer de pancreas.
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Battsengel Nomin-Erdene : Studies on novel antibacterial compounds produced by actinomycetes
isolated from soil samples obtained from unique habitat in Malaysia.
i WTZEL : Engineering of olivetolic acid cyclase to generate new olivetolic acid analogs.
% R : Crystal structure analysis of orcinol synthase from Rhododendron dauricum.
Tt S
77 AP : Studies on chemical constituents of three marine sponges, Siphonochalina siphonella
in Egypt and Arenosclera sp. and Gelliodes sp. in Vietnam.
Prema : Studies on chemical constituents of Picrasma javanica, Globba sherwoodiana and
Kaempferia candida collected in Myanmar and their anti-Vpr activities.
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Ahmed Mohammed Tawila : Highly potent antiausterity agents from Callistemon species from
Egypt and their mechanism of action against the PANC-1 human pancreatic cancer cell line.
Ashraf Mohammed Omar : Discovery of potential antiausterity agents from selected Southeast
Asian medicinal plants.
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