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PLO1

Total Synthesis of (-)-Nodulisporic Acids D, C and B: Evolution of a
Unified Synthetic Strategy

Amos B. Smith III, Yike Zou, Xiangqin Li, Yun Yang, Simon Berritt, Jason Melvin, Stephen
Gonzales, Matthew Spafford

Department of Chemistry, University of Pennsylvania, Philadelphia Pa. 19104

A unified synthetic strategy leading to the total synthesis of (-)-nodulisporic acids D, C, and B
is described. Key synthetic transformations include a nickel-chromium mediated cyclization,
an aromatic ring functionalization employing a novel copper-promoted alkylation, a palladium-
catalyzed cross coupling cascade/indole ring construction, and a palladium-mediated regio-
and diastereoselective allylic substitution/cyclization reaction, the latter to construct ring-D
(NIH GM-29028 NCI CA-19033).

(-)-Nodulisporic Acid C (-)-Nodulisporic Acid D
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PLO2

Natural Products: Current State-of-Art, Development,
Perspectives and Challenges for the Brazilian Plant Species Based
Bioeconomy

Vanderlan da Silva Bolzani, Marilia Valli, Mery Emili Pinto and Gustavo Monteiro

Institute of Chemistry, Sdo Paulo State University, Araraquara, SP, Brazil,14800-900

The plant chemical diversity is fantastic, and natural product molecular structures is reflected
in a large variety of biochemical reaction pathways, which is responsible for several classes of
biologically active secondary metabolites. This metabolic complexity is fundamental for the
communication, regulation and defense of the species, in the most diverse ecosystems, being
indispensable for the balance of biodiversity and the survival of the species in terrestrial and
aquatic environments. Also, plant secondary metabolites are important supplies for the
production of drugs, foods, cosmetics, fragrances, colorants, and agrochemicals, which support
a vigorous bioeconomy in several countries. Brazil, having one of the largest terrestrial
biodiversity, has enormous potential to generate new scientific and technological knowledge,
and to foster an innovative and profitable local bioeconomy. Thus, the study of rapid screening
and identification of natural products by means of modern and robust analytical methods is
essential for more accurate investigation on the role of natural products of tropical and
equatorial plant species. Our recent work on some species of Fabaceae, Malpighiaceae,
Euphorbiaceae and Violaceae have shown the importance of natural products of low molecular
weight (secondary metabolites) and high molecular weight (cyclotides) for better
understanding of tropical plant species, and also as potential templates for medicinal chemistry
studies aimed at lead molecules. [1-4]

Financial Support: CEPID-FAPESP, CNPq-INCT
Keywords: Natural Products, Brazilian Biodiversity, New Trends, Bioproducts
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PLO3

Phytoneering: From empiric traditional plant-based medicine to
evidence-based phyto-pharmaceuticals

Harel Seidenwerg, Michael A. Popp

Bionorica SE, Germany

The treatment of a wide variety of diseases using plant-based medicines is steadily gaining
importance. In terms of their pharmaceutical efficacy, safety and quality today, modern,
researched phytomedicines have to follow allopathic principles and find their place in
evidence-based medicine. Fulfilling these requirements, researched plant-based medicines can
be the preferred alternative to chemically and synthetically produced medicines.

Bionorica, located in Neumarkt (Bavaria, Germany), is one of the world's leading manufacturers
of scientifically researched herbal medicines. Based on the 'Phytoneering' strategy, Bionorica
decodes the extensive active ingredient potential of plants (phytos) using state-of-the-art
research and technology (engineering). The result: highly effective medicines with few
undesirable side effects. Bionorica uses translational science as a rapidly growing discipline in
biomedical research, which aims to expedite the discovery of new diagnostic tools and
treatments by using a multi-disciplinary, highly collaborative “from bench to bedside and back”
approach.

One main focus of the company’s work is the research and development of plant-based
medicines for the treatment of respiratory and urinary tract infections as well as for
gynaecological disorders.
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PLO4

Antiadhesive Natural Products: From BabA inhibitors to Gingipain
Blockers and FimH antangonists

Andreas Hensel

University of Miinster, Institute of Pharmaceutical Biology and Phytochemistry, Miinster, Germany

As resistance of many bacterial and viral pathogens against standard antibiotics is dramatically
increasing, the need for development of new antiinfectives is obvious. Within different projects
for identification of natural products with inhibiting activities of bacterial virulence and fitness
factors, adhesion and invasion turned out to have major influence on the infection process. For
this, special focus is laid on the identification of antiadhesive and antiinvasive compounds and
plant extracts.

For prevention of urinary tract infections (UTI) - one of the most frequently occurring
infections in Western world - antiadhesive drugs against uropathogenic E. coli (UPEC) were
investigated, using a combination of in vitro experiments, animal infection studies, and human
biomedical studies. Aqueous leave extracts from Orthosiphon stamineus turned out to inhibit
strongly the adhesion of UPEC to bladder and kidney cells; in vivo activity in mice after oral
application of the extract was comparable to that of norfloxacin. The antiadhesive effect of the
extract was related to the presence of tetra- and pentamethoxylated flavons.

Extracts form Cranberry fruits (Vaccinium macrocarpum) has clinical be shown to prevent UTI
significantly. The extracts do not influence UPEC proliferation, but interact with the FimH-
Uroplactin mediated recognition and adhesion between bacteria and bladder/kidney cells.
Besides a slight direct inhibition of FimH by Cranberry metabolites it was found for the first
time that Cranberry extract after oral ingestion in humans stimulated significantly the kidneys
to secrete higher amounts of Tamm-Horsfall Protein (THP) which binds via mannosylated
sugar residues to FimH of UPEC and therefore blocks the bacterial adhesion to host cells.
Therefore Cranberry fruit extract can be defined as an indirect antiadhesive medication, and
therefore should be addressed better as an stimulant of the innate defense system.

Infections with Helicobacter pylori can be eradicated by multi-antibiotic therapy, but high
recurrence rates reduce in clinical practice the long-term efficacy of this treatment.
Antiadhesive supplementation should help for prevention of reinfection of the gastric epithelia
after eradication therapy. The main bacterial adhesins of H. pylori are BabA and SabA. Potent
BabA inhibitors have recently been identified (peptides, N-phenylpropenyl-aminoacids amides,
pectin-like polysaccharides). One of strongest BabA inhibitors was isolated from fruits of
Abelmoschus esculents and characterized as a highly acetylated rhamnogalacturonan (ORG1),
which interacts specifically with the LewisP-binding domain of BabA. For improved drug
targeting ORG1 has been formulated into smart liposomes, which bind specifically to gastric
mucin, followed by permeation into the mucin layer were normally H. pylori is located;
subsequently ORG1 from the liposome surface interacts with BabA of the bacterium, which
again leads to the release of the antibiotic cargo from the inside of the liposome.
Porphyromonas gingivalis is one of the main pathogens responsible for the initiation and
progression of periodontal diseases, which globally have an extreme high economic impact on
the health systems. Development of mouth hygiene products containing natural compounds
which inhibit the adhesion of the pathogen should provide a prophylactic strategy against this
chronic infection. Strong inhibition of the Arg-gingipain, one of two bacterial adhesins of P.
gingivalis, was observed by using an acetone-water extract from Rumex acetosa; Lys-gingipain
was only inhibited to a low extend. This antiadhesive effect was due to tprocyanidin-B2-di-O-
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gallate. Interstingly, this compound also blocked the protease activity of the bacterium, which
implies that the main virulence factor gets impaired by this proanthocyanidin. Clinical study of
a mouth wash solution, containing 0.8% of the extract, revealed significant effects on the clinical
parameters.

Summarizing, antiadhesive natural compounds reveal an innovative strategy to combat
bacterial virulence factors for advanced anti-infective therapy.
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PLO5

New frontiers in research and development of biodiversity: Global
challenges and analytical opportunities.

Michael Heinrich

Pharmacognosy and Phytotherapy, UCL School of Pharmacy, London, U.K,; E-mail: m.heinrich@ucl.ac.uk
Phone: +44 (0) 207 753 5844

In the debate about our human use of biodiversity, the success of new medicines like
galanthamine from Amarylidaceae species and ingenol 3-angelate (or PEP005), an unusual
diterpene ester isolated from Euphorbia peplus L. are often used to showcase opportunities of
drug development. Less often mentioned, but of major economic importance are novel food
supplements, cosmetics and other high value products sourced from the world’s biodiversity.
However, the complex obstacles including sustainable supply as well as access and benefit
sharing are crucial foundations for modern programmes. Success is also hampered by the
scientific challenges in this field calling for the development of rigorous guidelines of best
practice. I will use examples from our research to highlight both what is needed for best
practice, and how we can successfully understand the biological and chemical complexity of
medicinal plants
For example, traditional Chinese medicine preparations are generally prescribed as a formula
comprised of multiple botanical drugs that are expected to exert clinical effects based on the
combined effects of multiple components against multiple targets. While diverse new tools
have emerged which enable a better understanding of potential benefits and risks of such
preparations, a key challenge lies in the transdisciplinary nature of such research including a
series of challenges
1) The chemical complexity of the preparations both in botanical and chemical terms (i.e.
in pharmacognostic) terms needs to be understood and assessed
2) The treatment strategy is based on very different medical and philosophical concepts of
Traditional Chinese Medicine (TCM) and this needs to be understood in order to allow
for a use of these preparations in a different therapeutic context
3) Once these challenges have been overcome, one needs to understand the potential
benefits of these preparations and how this is linked to their chemical profile.
4) The clinical use will require a sustainable supply of high-quality and consistent drug
material and a GxP production system
In this presentation, I will address these challenges looking both at the variable chemical
composition of the starting material (e.g. Booker et al 2016) and on how to better understand
complex preparations. The latter is exemplified in a hexaherbal formulation we have examined
recently. The TCM formulation includes the rootstock of Scutellaria baicalensis Georgi, Rheum
tanguticum Maxim. ex Balf., Sophora flavescens Aiton; root bark of Dictamnus dasycarpus Turcz.;
bark of Phellodendron chinense C.K. Schneid. and fruit of Kochia scoparia (L.) Schrad.
Importantly, R tanguticum, S. flavescens, P. chinense and S. baicalensis, contributed the majority
of the decoction’s extracted metabolites (Cheng et al 2016). Using a multivariate chemometric
approach in combination with a series of in vitro targets we identified compounds likely to be
responsible for these activities.
More broadly, the presentation will discuss strategies for developing complex medicines
further and on how these can contribute to new / improved treatments and better healthcare.


mailto:m.heinrich@ucl.ac.uk
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PLO6

Evaluation of the relevance of gut microbiota on the bioactivity of
natural products

Rudolf Bauer

Institute of Pharmaceutical Sciences, Department of Pharmacognosy, University of Graz, Universitdtsplatz
4, 8010 Graz, Austria

There has been always the idea, that the intestinal bacteria have huge impact on our health [1].
However, only in recent years research started to provide evidence, that gut microbiota and the
human body form a symbiosis which finally contributes essentially to our well-being. Dysbiosis
of our guts can contribute to systemic inflammation, and can lead to obesity, asthma, diabetes,
autoimmune diseases, and even certain forms of cancer. Gut bacteria also appear to help food
processing functions by producing signaling chemicals that regulate our appetite, satiety, and
digestion [2].

However, intestinal bacteria also metabolize constituents of food, dietary supplements, and
herbal medicinal products and may form active compounds. Tannins have been shown to be
transformed to urolithins by human intestinal Gordonibacter species [3], which may explain their
anti-inflammatory activity, and berberine, which is an active principle of Coptis chinensis
rhizomes has been shown to be transformed by gut microbiota into its intestine-absorbable form
[4]. By using a recently established combined LC-HRMS and 16s RNA sequencing research
platform, we could demonstrate that also constituents in willow bark extract, like flavone
glycosides, flavanes, and caffeic acid derivatives, are metabolized heavily by intestinal microbiota

[5]-

Therefore, it is quite likely that activity of herbal preparations is modulated by the gut
microbiome, and research on active principles has also to include metabolites produced in the
intestinal tract.

Keywords: gut microbiom, natural products, metabolism
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PLO7

Metabolomic profiling of anti-inflammatory coffee pulp by-
products by using High Resolution Mass Spectrometry

Marialuce Maldini & Alexandre Paccou

-OMICS is a general term for a broad discipline of science and engineering for analyzing the
interactions of biological information objects in various -omes. Metabolomics, as a
methodology for measuring small-molecule metabolite profiles has become an important
component of systems biology. Because of the comprehensive nature of metabolite
measurement and the capacity to detect subtle changes in a large dataset, metabolomics has
found broad application.

Coffee is the second traded food commodity in the world. Beyond roasted seeds, the most part
of the original fruit -and in particular pulp- is discarded as waste, with severe environmental
and economic consequences in many developing countries. Pulp coffee by-product has been
recently reported to possess an interesting anti-inflammatory activity [1], thus a metabolomics
profiling of the such phytocomplexes is needed to determine compounds potentially
responsible for the high biological activity. In this context, High Resolution Mass Spectrometry
is required to identify and characterize with high confidence secondary metabolites occurring
in a complex sample.

The TripleTOF® systems can collect high resolution MS/MS spectra at high MS/MS acquisition
rates and have excellent low mass sensitivity, making the ideal instruments for metabolomics
workflows.

In addition, improved, easy to use software, methods and libraries custom-designed for
untargeted and targeted customer applications are available. The breadth of data acquisition
capabilities is been improved by SWATH® Acquisition, MRMHR acquisition, information
dependent high-resolution MS acquisition (IDA), and high speed MS/MS scanning.

References:
[1] Magoni et al. Food Res Int 2018; 112: 129-135.
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PLO8

Novel Enrichment and Separation Technologies for Natural
Product Research - Applications in Phytopharmacy,
Phytocosmetics and Phytonutrition

Gunther K. Bonn!?

1 Institute of Analytical Chemistry and Radiochemistry, Leopold-Franzens University of Innsbruck, Innrain
80-82, 6020 Innsbruck, Austria; 2 ADSI - Austrian Drug Screening Institute, Innrain 66a, 6020 Innsbruck,
Austria.

The application of novel enrichment and separation technologies for natural product research
have become increasingly important and new advancements in chromatography allow
exploring inaccessible areas of natural product isolation. Special knowledge and technologies
are necessary to perform analysis of plant ingredients as they normally contain hundreds or
thousands of small low molecular weight ingredients in very different concentrations. The
achievements in natural product research are largely based on the constant development of
highly selective and sensitive analytical technologies. In this regard novel enrichment and
purification methods based on modern solid-phase extraction (SPE) technologies are applied
to reduce the complexity of plant-extracts, while p-HPLC is used for separation, pre-
concentration and fractionation. The opportunity to hyphenate these techniques to robotic
systems permits high-throughput screening. Significant progress has been made in the
development of novel stationary phases which can be tailored to a specific application, allowing
endless possibilities in terms of selectivity tuning. Further hyphenation to high-resolution mass
spectrometry facilitates the identification and quantitation of active components in natural
products. An alternative offline coupling to MALDI-TOF/MS allows easy determination of active
compounds using novel matrix-free approaches. Moreover, the combination of separation
science with spectroscopy represents an attempt to combine different technologies in
phytopharmacy and food analysis. Near and mid infrared (NIR and MIR) spectroscopy enable a
fast and simultaneous qualitative and quantitative analysis of raw plants and liquid extracts
without destruction. On the other hand, infrared imaging can be used to study the distribution
of active ingredients in plant materials with a resolution of down to 5 um. The described new
analytical techniques are demonstrated and discussed by several applications in medicine,
phytopharmacy, phytocosmetics and nutrition science. All presented technologies have been
successfully applied within the recently established Phytovalley® - Tyrol platform, where
science meets nature in the heart of the Alps.
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PL09

Evidence-based African natural medicines - exploring the synergy
between ancient wisdom and modern science

Alvaro Viljoen

Department of Pharmaceutical Sciences and SAMRC Herbal Drugs Research Unit, Tshwane University of
Technology, Pretoria, 175 Nelson Mandela Drive, Private Bag X680, Pretoria, 0001, South Africa

Southern Africa harbours an impressive floral diversity and ranks as one of the most biodiverse
countries in the world. Interweaved within this botanical tapestry is a cultural heritage
characterised by rich indigenous knowledge systems (IKS) which have moulded one of the
oldest healing modalities, African Traditional Medicines (ATM). This unique blend of medicinal
plant use and IKS has created a unique research opportunity in enthnopharmacology. Over the
past 20 years our group has endeavoured to provide a scientific rationale for medicinal plant
use through an evidence-based research approach of traditional medicines. Several examples
will be presented to demonstrate the challenging yet rewarding workflow to explore the
chemistry and biological properties of the ethnomedicinal flora of South Africa. Using various
in vitro and in vivo approaches, complemented by analytical methods and multivariate data
analysis we aim to contribute to the fundamental research base required to convert these
botanical assets into tangible consumer products. The various challenges facing translation
research and the standardisation of ATMs will be highlighted.
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PL10

Deciphering the multi-specific activity of phytochemicals by
network pharmacology

Thomas Efferth

Johannes Gutenberg University, Mainz, Germany

To combat complex systemic diseases that harbour robust biological networks such as cancer,
single target intervention is proved to be ineffective. In such cases, network pharmacology
approaches are highly useful, because they differ from conventional drug discovery by
addressing the ability of drugs to target numerous proteins or networks involved in a disease.
Pleiotropic natural products are one of the promising strategies due to their multi-targeting
and due to lower side effects. In this review, we discuss the application of network
pharmacology for cancer drug discovery. We provide an overview of the current state of
knowledge on network pharmacology, focus on different technical approaches and implications
for cancer therapy (e.g. polypharmacology and synthetic lethality), and illustrate the
therapeutic potential with selected examples from herbal mixtures, medicinal herbs and
isolated phytochemicals. Finally, we present future perspectives on their plausible applications
for diagnosis and therapy of cancer.
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PL11

Fostering the chemical diversity of natural products for the
discovery of multipotent antimicrobials

[udith Maria Rollinger

Department of Pharmacognosy, Vienna, Austria

One hundred years after the devastating Spanish flu, low respiratory tract infections (LRT)
remain the most deadly communicable disease, causing 3.2 million deaths annually worldwide
[1]. Mainly caused by influenza viruses and picornaviruses, the mortality rate is heavily boosted
by bacterial coinfection, referred to as lethal synergism [2].

During a recently accomplished screening campaign for natural products active against LRT
related viruses, we identified several herbal agents and thereof derived natural compounds
with neuraminidase-inhibiting activity and multipotent antiviral activities [3].

Here, I will present strategies, which were used for the rationalized discovery of antimicrobial
lead structures. They encompass (i) chemoinformatics, (ii) information from
ethnopharmacology, and (iii) the use of complementary assays (target-based and phenotypic
assays). The combination of these approaches will be demonstrated by some recently
performed studies, which succeeded in identifying natural compounds with multipotent
antimicrobial activities [4-7].

Acknowledgement: This work was supported by the Austrian Science Fund (FWF P 24587) and the Wilhelm
Doerenkamp Foundation (Natvantage Grant)
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PL12
Polymeric nano shuttles for advanced diagnosis and therapy

Paolo A. Netti
Centre for Advanced Biomaterials for Health Care, Istituto Italiano di Tecnologia, Naples, Italy
Interdisciplinary Research Centre on Biomedical Materials, University of Naples Federico 1I, Naples, Italy

Current advances in nanotechnology hold the promises to greatly impact on current medical
practice. Since nanometric materials interact with cells, tissue and organs at a molecular level,
they may be used as probes for ultrasensitive molecular sensing and diagnostic imaging or
carriers for drug and gene delivery. However, along with the excitement that has driven the
development of novel nanocarriers, there have been increasing concerns regarding the risks
these materials may generate. As these nanostructures are intentionally engineered to target
specific cells or tissues, it is imperative to ensure their safety. The optimal design of safe and
functional nanocarriers for medicine requires a better understanding of the interaction
between the physical-chemistry properties of the nanoparticle surface with the complex
protein machinery existing at the cell membrane. In particular the effect of the particles
properties (charge, shape, protein coating) on the mechanism of cellular uptake is highly
relevant both to assess the real biological risks coupled with the use of nanomaterial
(nanopathology and nanotoxicology) and to engineer carriers able to improve the medical
practice. The nanometric size and the surface molecular decoration may activate mechanisms
of cellular uptake different from those commonly used by cells: these open the possibility to
activated/modulated the membrane crossing by tuning chemical-physical properties of
nanometric materials.

In this talk, the design and production of novel degradable polymeric nanocavities via layer-by-
layer and phase separation technology will be presented along with a detailed characterization
of their in vitro and in vivo performances. Furthermore, possible mechanisms of cellular uptake
will be discussed and critically presented. The effect of surface bioconjugation on cell and
tissues targeting efficacy will be exploited and elucidated.
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Marine invertebrates and associatedmicroorganisms, a global
science for a global valorization.

Jamal Ouazzani

Research Director, TASCMAR Coordinator, Centre National de la Recherche Scientifique CNRS, Institut de
Chimie des Substances Naturelles ICSN, France.

Coral reefs extend as deep as 150 meters and with the development of new technologies to go
deeper, scientists are beginning to explore ‘Mesophotic Coral Ecosystems’ (MCEs) existing in
low light levels, which still allows for photosynthesis. Mesophotic Coral Ecosystems (MCEs) are
almost entirely unexplored, they are a treasure---trove for discovering new species and their
associated bioactive chemical compounds. Organisms such as soft corals, sponges, and
microbes living on coral reefs naturally produce potent cocktails of chemicals to defend
themselves from competitors and harmful predators. EU---funded Horizon 2020 project
TASCMAR, which aims to tackle major bottlenecks in the discovery, development, and
commercialization of marine---derived chemical compounds with a specific focus on using new
biological and chemical resources from MCEs. The project partners are working on developing
innovative technologies for the sustainable cultivation of marine resources, e.g.

through the isolation of chemicals in their natural environment without the need to harvest
them. The project is specifically looking for new chemical compounds active against age---
related illnesses such as Alzheimer’s, Parkinson'’s, cancer, and aging diseases related to muscles
and skin.
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Chemodiversity and Antibiotic Activities of Natural Products from
Biodiverse Marine Sediment-Derived Actinobacteria of the
Philippine Archipelago

Doralyn S. Dalisay

Center for Chemical Biology and Biotechnology, University of San Agustin, Gen. Luna Street, lloilo City,
Philippines 5000

The extent of microbial biodiversity in marine sediments is emerging as a rich reservoir and
relatively untapped resource of novel bioactive natural products with potential
pharmaceutical applications. Associated with this biodiversity is the inherent “chemical
engines” producing a plethora of diverse bioactive natural products ranging from small
molecules to complex secondary metabolites. These natural products continue to be a source
of inspiration for biomedical research and drug discovery. This lecture will discuss the
biodiversity of culturable actinobacteria thriving in marine sediments of Philippine
archipelago and assessing their ability to produce new chemical scaffold or novel bioactive
compounds for multidrug resistant bacterial infections.
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Probing diterpenes chemical space for molecular diversity and
bioactivity

Nunziatina De Tommasi

Department of Pharmacy, University of Salerno, via Giovanni Paolo 11, 132, 84084 Fisciano (SA), Italy,

The use of preparations from medicinal plants for the treatment of diseases is an important
part of human culture, and they also provide leads for drug discovery programs.

Specialized plant metabolites play an important role in the discovery of new chemical entities
owing to their ecological role, chemical diversity, high affinity and specificity to biomolecules.
The diversity of molecular skeletons formed via plant diterpene pathways offers a rich source
of known and potentially new drugs, modified by evolution to fit better with cellular targets [1].
This could explain recent reports that indicate that multi-target engagement occurs in up to
80% of plant molecules [2]. Diterpenes constitute a large group of natural products that play
diverse functional roles in plants as hormones, photosynthetic pigments, attractants for
pollinators, herbivore repellents and phytotoxins [3]. These compounds showed a wide range
of biological activities such as antimalarial, anti-inflammatory, antidiabetic, antibacterial,
cytotoxic, insecticidal, and several others activity [2]. Moreover, diterpenes show a wide range
of targets (heat shock proteins, growth factor, transcription factors, enzymes) and qualify as
privileged structure for biomedical research [3]. In the last few years our research group was
involved in a research project aimed to the search of diterpenes with significant biological
functions and/or unknown chemical structures from plants variety [4,5].

Owing to our interest in the field of plant diterpenes, we have developed approaches to target
or lead(s) identification based on chemical genetic procedures, supported by spectroscopic and
spectrometric data [4,5]. The most promising diterpenes then underwent an evaluation of the
target(s) modulatory activity by means of a panel of chemical and biological approaches,
including STD-NMR, SPR measurements, biochemical and cellular assays, limited proteolysis,
and molecular docking. Our strategies and studies in the described research area, are
demonstrated by several results from recent and ongoing research projects.

Keywords: Diterpenes, NMR, MS, biological activity
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Chemical Approaches to Drug-Discovery

D. Uemura (Nagoya University, Professor Emeritus)
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Many compounds with surprisingly unique structures and brilliant biological activities have
been identified from marine organisms. It is abundantly clear that natural products and their
derivatives are promising candidates for treatment of human diseases. In this presentation, I
will highlight some fascinating natural products as promising drug leads. Halichondrin B is a
good example of a natural product that has been studied as a drug lead. This polyether
macrolide was first isolated from the black sponge Halichondria okadai in 1986 and was shown
to have antitumor activity [1,2]. The natural product showed a novel mechanism of action that
disrupts the dynamics of tubulin polymerization, which makes it an interesting candidate for
cancer  treatment. However,

developmental studies were Meq
hindered because of its limited ] 7YY HN A
availability. The total synthesis of

halichondrin B in 1992 led to a r
breakthrough. This achievement halaven®
made available a sufficient amount

of material for further studies and

made possible an examination of the structure-activity relationship, which revealed that a
macrocyclic lactone moiety is essential for this activity. Finally, the analogue of this moiety is
now available on the market as
the breast cancer drug,
Halaven®.

Obesity is a growing health |
problem in modern society | Sg g
because it is a risk factor for
many lifestyle-related diseases,
inCIUding diabetes and Chemical Structures and Biological Activities of Yoshinone
cardiovascular disorders. Thus, A

studies on anti-obesity are expected to contribute to the prevention and treatment of various
diseases. To propose promising drug candidates, we tried to identify the natural product which
controls fatty acid metabolism and explication of those mechanisms. Yoshinone A, a y-pyrone
containing-natural product derived from a cyanobacterium Leptolyngbya sp. collected in
Ishigaki Island, was first identified as an inhibitor of fat cell differentiation of 3T3-L1 cellS[3,4].
We examined the effect of yoshinone A to adiposities and found that the compound decreased
the triglyceride level in the cells. Furthermore, administration of yoshinone A derivative to mice
with high fat-diet clearly demonstrated that the compound inhibited weight increase in vivo.
These findings suggested that yoshinone A might be a potent drug lead to treat obesity.
Discovery of novel substances are important steps in the scientific process. Both the structures
and biological activities of recently isolated natural products frequently exhibit great novelty,
however, many natural products with tremendous biological applications are yet to be
discovered. The symposium is expected to be a forum for the discussion of such topics. And
then, I will present some new topics.
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Plant Metabolome Mining with Pharmacognosy Data: Status and
Perspective in the Digital Era

Jean-Luc Wolfender, Emerson Ferreira Queiroz, Pierre Marie Allard

School of Pharmaceutical Sciences, University of Geneva, University of Lausanne, CMU - Rue Michel Servet
1, 1211 Geneva 11, Switzerland

The rapid innovations in metabolite profiling, bioassays and chemometrics lead to a paradigm
shift in natural product (NP) research. Indeed, having at hand partial/full structure information
of possibly all secondary metabolites and an estimation of their levels, provides a way to
perform pharmacognostic investigations from a new and holistic perspective. The increasing
amount of accurate metabolome data that can be acquired on massive sample sets, notably
through data dependent HRMS/MS, allows mapping natural extracts at an unprecedented
precision level [1,2]. In this context, data contextualization is however still a lagging process

[3].

For this, we investigated methods that could provide enhanced annotation confidence level
through multiple scores integrating taxonomy information and molecular network (MN)
structural consistency as well as other orthogonal analytical data. Benchmarking of such
approaches is currently assessed by profiling mixtures of herbs with well-studied composition.
We also investigate the best way to integrate extracts bioactivity data in MN and shortcut
bioactivity guided isolation for an efficient targeted identification of bioactive NPs [4]. To this
end, chromatography gradient methods at various scales have been developed for MS-targeted
purification of biomarkers and their de novo structure identification by NMR.

Different recent applications of our metabolomics/phytochemical investigations will illustrate
these aspects and especially bioactive natural products prioritization using massive multi-
informational molecular mass spectrometry networks in combination orthogonal NMR
profiling approaches will be exemplified.

Evaluation of what is already implemented and is still required in NP research will be made,
notably in terms of contextualization of the data. Such type of organization of flux of research
data and implementation of more integrated systems, can represent a novel epistemological
framework of knowledge acquisition in pharmacognosy.

Acknowledgements: JLW is grateful to the Swiss National Science Foundation (SNF) for supporting their
natural product metabolomics projects (grants nos.: 310030E-164289 and 31003A_163424).
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Metabolomics, fluxomics and omics data integration for deeper
phenotype understanding in natural products and drug research

Marta Cascante

Department of Biochemistry and Molecular Biomedicine and IBUB, Universitat de Barcelona, Barcelona
and Centro de Investigacion Biomédica en Red en Enfermedades Hepdticas y Digestivas (CIBER-EHD),
Madrid, Spain

The metabolome of an organism is the closest representative of its phenotype as the end-
product of the cellular processes and is closely tied to its physiology and environment.
Metabolism is commonly studied from an integrate perspective in combination with the
information from gene and protein expression to consider the entire metabolic network and its
regulations. To this end, computational systems biology integrates experimental and
computational approaches to predict and describe the complex behavior of biological systems.
Metabolic reprogramming is one of the hallmarks of cancer that enable tumor cells to fulfill
their needs for energy and building blocks for biosynthesis to sustain their increased
proliferation rate. In addition, the metabolic switch in tumor cells is associated with drug
resistance in cancer therapy. Consequently, the study of tumor metabolism is of crucial
importance to develop and implement selective cancer therapeutics that slow tumor growth
and progression, improve treatment response, and overcome therapeutic resistance.

Here we show that understanding the effect of natural antioxidants on colon cancer cell
metabolism give clues to predict the underlying mechanisms of the protective effect of fiber
and polyphenolic compounds on the development of colon cancer in humans. Moreover, we
show that grape antioxidant dietary fiber (GADF), which incorporates both fiber and phenolic
compounds, is able to inhibit intestinal tumor development in ApcMin/+ mice, a genetically
predisposed animal model for human colon cancer. We found that GADF treatment induced a
significant reduction of the total number of small intestine tumors compared to the control.
Comparison of microarray expression profiles of GADF-treated and non-treated mice revealed
183 genes that were differentially expressed and that might explain its antitumorigenic effect
against the spontaneous intestinal polyposis in ApcMin/+ mice. GADF modulated clusters of
genes involved in cell cycle, death, immune signaling, replication, adhesion and differentiation.
Taken together, our findings suggest that GADF obtained from grape by-products could be an
effective chemopreventive agent against colorectal cancer,

The results we present pave the way for the ‘omics data integration’ as a tool for the systematic
investigation of molecular mechanisms underlying beneficial properties of natural products.
We expect that a systematic characterization of the mechanisms underlying natural products
action will be a powerful tool to rationally design the best combinations to target tumor
metabolic reprogramming.



Plenary Lectures, ISCNP30 & ICOB10, 2018, Athens, Greece

PL19

Bioactivity-directed Exploration of the Phytocannabinoid
Chemical Space

Giovanni Appendino!, Eduardo Mufioz?, Orazio Taglialatela-Scafati3, Gianpaolo Grassi*

1Dipartimento di Scienze del Farmaco, Largo Donegani 2, 28100 Novara, Italy, 2Instituto Maimdnides de
Investigacién Biomédica de Cérdoba (IMIBIC), Cérdoba, Espaiia, 3Dipartimento di Farmacia, Universita di
Napoli Federico 11, Via Montesano 49, 80131 Napoli, Italy, *CREA-CI, Viale G. Amendola 82, 45100 Rovigo,
Italy.

Phytocannabinoids, a class of over 200 meroterpenoids, show a surprising diversity of
macromolecular targets and qualify as privileged structures for biomedical research [1].
However, their chemical and biological space has so far been systematically investigated only
around the so-called “big four”, that is, the major non-native (decarboxylated) constituents of
the plant (delta9-THC, CBD, CBG and CBD), and mostly in the context of a single end-point, the
narcotic receptor CB1. Capitalizing on the increased availability of cannabinoids by isolation
(strain selection, advances in separation techniques) and synthesis, we have systematically
explored the chemical and biological space around the native forms of phytocannabinoids and
a selection of minor analogues representative of the biosynthetic exuberance of Cannabis,
focusing mostly on targets of relevance for the non-narcotic modulation of the
endocannabinoid system and on biological profiles of relevance for chronic degenerative
diseases[2]. Novel chemistry and bioactivities were discovered, and cannabinoquinoids
emerged from these studies as interesting pleiotropic candidates for further development [3].
Clarification on the confused issues of the stereoisomeric purity of delta9-THC in Cannabis, of
its possible generation during smoking from non-narcotic precursors, and on the puzzling
reactivity of CBC will also be presented.

Keywords: Cannabis sativa L, phytocannabinoids, cannabinoquinoids
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CCCM™: Natural Product Approach to Cannabis-based Therapies

Small-Howard, A.L.1, Shimoda, L.M.N.2, Reimann-Philipp, U.}, Stokes, AJ3., Turner, H2.

1GB Sciences, Inc., Life Sciences Dept., 3550 W. Teco Ave., Las Vegas, NV 89118, 2Laboratory of Inmunology
and Signal Transduction, Chaminade University, Honolulu, Hawaii, 3Laboratory of Experimental Medicine,
John A. Burns School of Medicine, Honolulu, Hawaii

GB Sciences uses a novel, whole plant approach to discovering proprietary formulations of
cannabis-derived compounds that show promise for the treatment of specific diseases. GB
Sciences has focused its efforts on finding therapies for patient groups that are largely
underserved, and they are using novel delivery methods to ensure bioavailability and to
provide time-released versions of their patent-pending, cannabinoid-containing complex
mixtures (CCCM™). Although many cannabis researchers and biopharma companies have
focused on the activities of single cannabinoids, GB Sciences leverages powerful molecular
synergies derived from whole plant extracts that are then further-refined and standardized.
Most other cannabis-based biopharmaceutical companies are studying one of the two most
abundant cannabinoids in the plant, either tetrahydrocannabinol (THC) or cannabidiol (CBD);
whereas, GB Sciences embraces naturally occurring mixtures of approximately 480 bioactive
compounds in the cannabis plant. GB Sciences has demonstrated correlations between extracts
from different “chemovars”, chemical variations of the cannabis plant, and potential
therapeutic efficacy for different specific human diseases. Our drug discovery process
combines: 1) high throughput screening of tens of thousands of combinations of compounds
derived from specific chemovars of the cannabis plant in well-established cellular models of
diseases and 2) a proprietary network pharmacology algorithm for the prediction of complex
therapeutic mixtures. By carefully screening the contributions of the individual compounds
within our disease-specific chemovars, we discovered our patent-pending CCCM™ for the
treatment of neurodegenerative disorders, inflammatory disorders, cardiovascular disorders,
and chronic/neuropathic pain. Translating natural product complexity to the clinic requires the
ability to produce safe and consistent chemical mixtures from a plant source, which is now
possible through advances in tissue culture and the use of programable, cleanroom-type
growing environments. GB Sciences’ combination of novel cultivation technologies and robust
drug discovery engine herald a bright future for safe and effective Cannabis-based medicines.

Keywords: Cannabis, cannabinoid, terpenoid, molecular synergies, chemovar, drug discovery,
natural products
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Phytochemicals as Anti-infectives: Opportunities to Combat
Antimicrobial Resistance

Simon Gibbons

Research Department of Pharmaceutical and Biological Chemistry, UCL School of Pharmacy, 29-39
Brunswick Square, London WCIN 1AX, United Kingdom

New approaches are desperately needed to find novel chemotypes with activity against
multidrug-resistant bacteria. Little investment from pharmaceutical companies is currently
available as the cost to benefit ratio is small compared to medicines for other illnesses such as
inflammation, cancer and depression. Opportunities to find new anti-infectives from nature are
still enormous especially given that bacteria, fungi and plants produce an incredible array of
structurally diverse and highly functional chemistries.

Many phytochemicals such as compound 1 have activity against Gram-positive bacteria [1] but
are inactive against Gram-negatives, due to
M their inability to cross the cell wall and the

HO X presence of multidrug efflux proteins. This is

\%/‘\/ @\s/s\% N N@ exacerbated by the finding that natural

H -0 & s products that are active toward Gram-

2 negatives often have poor selectivity and are

broadly toxic to mammalian cells for example, the Allium natural product 2. Our work focuses

on natural products that may modify bacterial resistance, through either inhibiting antibiotic

efflux [2], blocking the transfer of plasmids from a donor bacterium to a recipient (3) [3], and
natural products that inhibit the formation of biofilms, for example in mycobacteria.

1

Latterly, we have also investigated hot and cold spring sources from the UK as a source of
bacteria that produce antibiotics. Recent typing of the genera in these springs shows a large
and highly varied group of taxa that have not been studied for antibiotic discovery. This lecture
will give an overview of our efforts to find anti-infectives from nature with examples of some
of our work to date.
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Antiproliferative compounds targeting resistant cells involved in
multiple myeloma

Cuendet Muriel

School of pharmaceutical sciences, University of Geneva, University of Lausanne, Rue Michel-Servet 1, CH-
1211 Geneva 4, Switzerland.

Multiple myeloma (MM) is a blood disease characterized by the clonal proliferation of
malignant plasma cells in the bone marrow. Despite not having a strong incidence, this type of
cancer is associated with a high rate of relapse and resistance to conventional therapies. The
paradigm that tumors are composed of heterogeneous cell populations, namely tumoral cells
and cancer stem cells (CSCs), imposes to address the effect of compounds in each cell
population. The CSC theory hypothesizes that this subset of tumor cells exhibits self-renewal
properties and differentiation capabilities, and is equipped with detoxification tools rendering
CSCs highly resistant. Those cells are believed to be capable of replenishing the tumor, and to
be responsible for tumor relapse. In order to evaluate the effect of potential MM treatments, a
model that closely represents the disease should be used. Therefore, an in vitro model
consisting of 3D co-culture spheroids was set up to better predict in vivo activity. The spheroids
contain CSCs, malignant plasma cells and mesenchymal stem cells (MSCs). This model presents
most of the tumor complexity and also includes the interactions with the microenvironment,
here represented by the inclusion of MSCs. This aspect is of importance as MSCs change their
phenotype when in contact with MM cells, by helping the tumor cells to survive and even to
become resistant to therapy. Moreover, the addition of CSCs mimics the aggressiveness
displayed by in vivo refractory tumors. By differentially marking each cell type, the compound
activity on the various cell populations and the interaction between them can be evaluated. This
presentation will cover the effect of compounds targeting sensitive as well as resistant multiple
myeloma cells and highlight some of their mechanism of action.
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Hyphenation of liquid-liquid preparative techniques and the in
vivo zebrafish model as a platform for searching for biologically
active compounds

Krystyna Skalicka-WoZniak?!, Barbara Budzynska2

1Department of Pharmacognosy with Medicinal Plant Unit, Medical University of Lublin,
1 Chodzki Str, 20-093 Lublin, Poland, 2Department of Pharmacology with Pharmacodynamic, Medical
University of Lublin, 4a Chodzki Str, 20-093 Lublin, Poland

Nature has been a source of therapeutic agents for thousands of years, and an impressive
number of modern drugs have been derived from natural sources, many of them based on their
use in traditional medicine. Yet only a small fraction of the world’s biodiversity has been
explored for even a single bioactivity to date. The development of new, specific, and efficient
chromatographic methods permits the easy screening and identification of potential drug leads
[1]. Countercurrent separation, as a liquid-liquid technique, has a special place in the isolation
of natural products and has been broadly applied for the separation and purification of
chemical compounds in complex matrices due to its unique advantages.

The zebrafish in vivo model is being increasingly used in key areas of neuroscience, such as
neuropharmacology, neural development and regeneration, behavioral neuroscience, and the
study of neural disease. The zebrafish share a homologous genome with vertebrate species
(rodents and humans), as well as brain modelling, structure and function. They also have
numerous similar neural and physiological systems (for example the stress regulating system)
as vertebrates and share with them some key receptors that play an important role in the
etiology of neurological disorders. The model is ideally suited for large-scale analysis [2,3].
Epilepsy is a chronic disorder of the brain that affects more than 50 million people of all ages
worldwide. 70% respond to treatment, however the other 30% suffer from resistance [4].
Anxiety has been defined as a significant physiological and behavioral response generated to
avoid harm and enhance the chances of survival [3]. According to the WHO at least one-third of
the population in many countries experience at least one episode of pathologic anxiety. Some
synthetic drugs are known for their side effects and finding molecules acting towards different
CNS disorders is therefore an important task.

The zebrafish epilepsy model with seizures induced by the GABAa antagonist
pentylenetetrazole (PTZ) as well as light-dark transitions to monitor the isolation of
anticonvulsant principles and those related to anxiety-like behavior will be presented during
this lecture [2,3]. Compounds from different classes such as alkaloids, coumarins, terpenoids
were tested after bioactivity guided isolation approach. Aspects of modern efficient isolation
will be also discussed.

Acknowledgments: The work was financed from grant No 2017/27/B/NZ4/00917 from The National
Science Centre, Krakéw, Poland.
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Searching for bioactive terpenoids from Chinese medicinal herbs

Yang Ye

State Key Laboratory of Drug Research and Natural Products Chemistry Department, Shanghai Institute
of Materia Medica, Chinese Academy of Sciences, 555 Zu-Chong-Zhi Road, Zhangjiang Hi-Tech Park,
Shanghai 201203, China

Natural products have been playing an important role in new drug discovery due to their highly
diverse structures and biological activities. Searching for bioactive compounds from medicinal
herbs with long clinical practice has been proven a shortcut for new leads. Terpenoids
constitute a large, widespread and diverse group of natural products with a spectrum of
bioactivities such as anti-bacterial, anti-malarial, anti-inflammation, anti-cancer and so on.
Bioactive terpenoids are a hot topic in the field of natural products.

A systematic investigation of unique diterpenoids from a medicinal herb Podocarpus nagi has
been carried out, resulting in the isolation of 44 nor-diterpenoid lactones with 16 of them being
new, especially a novel binor-diterpenoid with dehydroxylation at C-7. Notably, most of
isolated diterpenoid lactones displayed remarkable potency to increase LDL uptake in HepG2
cells at a concentration of 5 uM. In vivo study further showed that nagilactone B, an abundant
diterpene existing in this plant, dose-dependently decreased TC, TG, and LDL levels in high fat
diet induced dyslipidemic hamsters. Mechanism study indicated nagilactone B exerted lipid-
lowering effect by elevating LDLR mRNA and protein level. It is the first time to report anti-
hyperlipidemic activity for naturally occurring diterpene lactones in vitro and in vivo.
Nagilactone B represent a new type of compounds with promising lipid-lowering activity.
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Redesigning plant derived taxol biosynthesis to generate marine
diterpenoids in engineered bacteria.
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Terpenes are ubiquitous natural products that are found across all kingdoms of life. With over
50.000 characterized compounds terpenes are also the largest and most structurally diverse
family of secondary metabolites. Most terpenoids constitute a streochemically complex
macrocylic core, which is generated by C-C bond coupling of aliphatic oligoprenyl precusors.
This reaction is catalyzed by the enigmatic family of terpene synthase (TPS) enzyme, which are
capable of chaperoning highly reactive carbocation intermediates through an enzyme specific
reaction sequence. Downstream functionalization of the macrocycles by oxidoreductases,
hydrolases and transferases generate highly elaborate structures, which display cytotoxic,
antimicrobial, insecticidal, antioxidant and anti-inflammatory activities. Low concentrations in
the natural source and complex chemical synthesis commonly induce a supply issue for higher
terpene type bioactives, such as sesqui- (C15) and diterpenes (C20). Heterologous production
with engineered microbial hosts is a well-established alternative to classical exploration of
essential oil extracts or chemical synthesis especially regarding sustainability factors and waste
accumulation. Transfer of biosynthetic enzymes from the natural pathways into genetically
tracable production systems is a standard procedure for establishing designed biosynthetic
routes. To that end, advances in Enzyme-Structure elucidation and modelling techniques
alongside with synthetic biology tools provide significant progresses for engineering and
optimization.

Previous work on the structure-function-relations in the active site of the taxadiene synthase
from Taxus brevifolia revealed lining amino acids and thereby allowed the generation of several
new diterpenes through site-directed mutagenesis [1]. By implementing these tools on
biotechnological production of structurally complex (di)terpenes we were not only able to
broaden the product spectrum of the taxadiene synthase from Taxus brevifolia but also shift it
with very high specificity to the former minor byproduct Verticilliatriene. Derivatives of this
bicyclic diterpene can be extracted from soft coral [2] or plants [3] and are found to exhibit anti-
inflammatory and anti-tumoral properties amongst others. Following the requirement for
sustainable and environmentally friendly production, expanding and altering the product
landscape of one single, well studied diterpene synthase consequently omit time-consuming
and tedious extraction of marine products and their respective biosynthetic enzymes from
natural sources.

Novel whole-cell biocatalysis of verticilliatrienes entailed mutagenesis of the taxadiene
synthase (TXS) and integration into an established E.coli production host. Technical scale up of
the fermentation procedures provided product titers up to 300 mg/L. Subsequent application
of an optimized HPLC-protocol on the raw extract provided us with three isomeric verticillenes
that were structurally elucidated via NMR. Since functionalization of carbon scaffolds is
generally essential for bioactivity of a compound, the isomeric pure fractions were employed
in chemical and chemo-enzymatical reactions. Results from these reactions and the bioproduct
of the diterpene educt shall be presented in this talk.



Plenary Lectures, ISCNP30 & ICOB10, 2018, Athens, Greece

Acknowledgments: KK, MF and TB gratefully acknowledge the support of the SysBioTerp project funded by

the Federal Ministry of Education and Research in the Systems Biology funding framework (BMBF; Grant
number: 031A305A)

Keywords: enzyme engineering, marine natural products, heterologous production

References:

[1] Schrepfer P, Buettner A, Goerner C, Hertel M, van Rijn J, Wallrapp F, Eisenreich W, Sieber
V, Kourist R, Bruck T. Proc Natl Acad Sci USA 2016; 113: E958-967.

[2] a) ChengSY, Lin EH, Wen ZH, Chiang MY, Duh CY. Chem Pharm Bull (Tokyo) 2010; 58: 848-
851; b) Wang SS, Cheng YB, Lin YC, Liaw CC, Chang JY, Kuo YH, Shen YC. Mar Drugs 2015;
13: 5796-5814.

[3] Nagashima F, Wakayama K, Ioka Y, Asakawa Y. Chem Pharm Bull 2008; 56: 1184-1188.



Plenary Lectures, ISCNP30 & ICOB10, 2018, Athens, Greece

PL26

Interspecific Interactions: Mapping the Fungal Battlefield as a
Source of Chemical Diversity

Nicholas Oberlies

1University Of North Carolina At Greensboro, Greensboro, United States

A common question in the field of natural products research is: why did that organism choose
to biosynthesize those compounds? Of course, the simple answer is that we, as humans, don’t
really know. However, the common postulate is that the secondary metabolites give the
organism some sort of advantage, particularly with respect to chemical defense. If true, can we
then set up experiments where organisms must ‘fight’ for their turf, essentially using co-
culturing as a way to force the production of secondary metabolites, perhaps causing the
amplification of production and/or the stimulation of otherwise silent biosynthetic gene
clusters. Using a series of tools that profile the chemistry of fungal cultures in situ, our team has
been pursuing these questions, both to probe some of the basics of fungal ecology and biology,
as well as, to potentially generate new chemical diversity. This talk will explain some of the
underlying tools used to assess the chemistry of fungal (and other microbial) cultures via mass
spectrometry, and then apply those skills and databases to understanding fungal chemistry in
situ.



Plenary Lectures, ISCNP30 & ICOB10, 2018, Athens, Greece

PL27

Natural products with anti-inflammatory activity

Stuppner H.

Institute of Pharmacy/Pharmacognosy, Center for Molecular Biosciences Innsbruck (CMBI), University of
Innsbruck, Innsbruck, Austria

Inflammation is the body's response to noxious stimuli and conditions, such as infection and
tissue injury. It is characterized by immune, vascular and cellular biochemical reactions,
including different cells, enzymes, cytokines, eicosanoids and transcription factors.
Inflammation starts with the migration of immune cells from blood vessels and the release of
mediators, followed by the recruitment of inflammatory cells and the release of reactive oxygen
species (ROS), reactive nitrogen species (RNS) and pro-inflammatory cytokines [1]. The goal is
to eliminate foreign pathogens, resolve infection and repair injured tissues. It is generally
thought that a controlled inflammatory response is beneficial. However, deregulation might
lead to chronic inflammatory that are associated with diverse pathological conditions e.g.
arthritis, atherosclerosis, the metabolic syndrome, sepsis, allergies and auto-immune diseases
or even cancer. The search for new alternatives to interfere with key players in inflammation
has revealed nature to be an abundant source. In the course of our screening program to
discover bioactive natural compounds with anti-inflammatory properties, we investigated
Himatanthus sucuuba, an Amazonian plant [2,3] and Dracaena cambodiana, a medicinal plant
distributed in China, Cambodia as well as Vietnam. Both plants are being used traditionally to
alleviate various diseases including inflammation. The major aim of this work was to identify
the active principles and to determine the mechanism of action. Most recent results of our
research efforts within this collaborative research project will be presented.
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Renewed interest in natural products with Natural Fragment
Library - A disruptive innovation programme for drug discovery.

Bruno David!, Antonio Grondin?!, Philippe Schambell, Marc Vitorino? & Denis Zeyer?
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850 Boulevard Sébastien Brant BP 30170, 67405 lllkirch, France

Pierre Fabre Laboratories (PFL), the 2rd]argest dermo-cosmetics laboratory worldwide, the 2nd
largest independent French pharmaceutical group has specialized in plants and natural
substances since its founding in the 60’s [1]. PFL has set up the largest private library of dried
ground plant samples in the world in terms of size and diversity for drug discovery programs.
As the High Throughput Screening (HTS) approach with medium size molecules from this plant
library has revealed to be time and means consuming [2], PFL has recently decided to study
natural plant fragments and to build a “Natural Fragment Library”.

The fragment based drug discovery approach [3] involves small, weakly binding molecules with
molecular masses between 150 and 250 Da. This method is fundamentally different from HTS
in almost every aspect: size of the compound library, screening methods, work to be done from
hit to lead. Natural fragment based drug discovery appears to be a promising and emerging
field, and it offers valuable prospects for developing new drugs. These molecules, with their
unique three-dimensional properties, their high Fsp3 represent potential opportunities to
provide specific interactions with targeted proteins.

In the framework of our Open Innovation initiatives, this unique library of fragments is made
available for our partners’ customers who can broaden the scope of their test campaigns by
accessing a great diversity of innovative fragments [4]. PFL made the strategic decision to work
with NovAliX, an international partner specialized in drug discovery through biophysical
methods.

The promising results of this new collaborative approach between Pierre Fabre and NovAliX
on two targets (NUR77 and Keap-1) will be presented.
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Chemical profiling of natural product extracts by using NMR data
combined or not with centrifugal partition chromatography

Jane Hubert, Ali Bakiri, Jean-Marc Nuzillard, Jean-Hugues Renault

Institut of Molecular Chemistry of Reims - UMR CNRS 7312 SFR Cap’Santé University of Reims Champagne-
Ardenne

The commonly adopted workflow in natural product chemistry involves the isolation of the
compounds from organism extracts. Even if modern analytical and purification techniques are
routinely available in most laboratories, a considerable work taking several weeks or years is
still necessary to isolate and elucidate individual metabolite structures from crude natural
extracts. Moreover, in numerous cases, the systematic purification of individual natural product
involving time-consuming multi-step purification procedures results in a considerable waste of
time, especially since natural product chemists have often the opportunity to rediscover
compounds that have already been discovered and well described in literature [1].

At the same time, many industrial sectors, such as cosmetics or nutraceutics, are developing
products based on natural extracts. They are looking for powerful tools to accelerate times to
market despite the reinforcement of regulatory constraints related to the chemical composition
of natural active ingredients (REACH legislation, EU Cosmetics Directive 76/768/EEC, US FDA
cosmetics section, for instance).

In this context, three complementary different strategies mainly based on Nuclear Magnetic
Resonance data combined to chemometric tools will be presented and illustrated with
academic or industrial examples. The first one combines a fractionation step by solid support-
free liquid-liquid technique, 13C NMR spectroscopy, Hierarchical Clustering Analysis (HCA) and
13C NMR chemical shift databasing for the direct identification of natural metabolites within
mixtures [2]. The second one concerns a computer-aided 13C NMR dereplication workflow that
does not require any pre-fractionation of the investigated sample in order to rapidly identify
the major constituents of a natural mixture [3]. The last one is based on a new HMBC-based
dereplication method that uses a networking approach for the deconvolution of complex 2D-
NMR spectra of metabolite mixtures. This method exploits the ability of HMBC and HSQC
experiments to provide connectivity information between 1H and 13C atoms located at their
vicinity. [4]
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Antitumor Metal Complexes Based on Traditional Chinese
Medicines Active Ingredient Alkaloids and Their Derivatives

Zhen-Feng Chenl, Prof. Dr. Yan-Cheng Liul, Associate Prof. Dr. Ke-Bin Huang?, Prof. Dr. Hong
Liang!

1Guangxi Normal University, Guilin, China

Alkaloids are active ingredients of traditional Chinese medicines, and possess wide range of
bioactivity. We put forward an idea of using the coordination regulating effect of Chinese
medicine active ingredients and metal active center to design metal-based drugs. Targeting G4-
DNA, telomerase, DNA, we synthesized a series of antitumor metal complexes of traditional
Chinese medicines active ingredient alkaloids oxoaporphine, oxoisoaporphine, 3-carboline,
and tetrahydroisoquinolineas well as their derivatives. We obtained ten leading compounds
with high in vivo anticancer activity and good in vivo safety. [1-12] These leading compounds
exhibited multi-targeting and multi-mechanism features, which provide the possibility to
overcome the resistance of metal-based antitumor drug.
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Metabolomics, biotechnology and biochemometrics: Perfect
holistic match?

Milen I. Georgiev 1.2

1The Stephan Angeloff Institute of Microbiology, Bulgarian Academy of Sciences, Plovdiv, Bulgaria, 2Center
of Plant Systems Biology and Biotechnology, Plovdiv, Bulgaria

Since time immemorial plants have long had a central role in the treatment of a wide spectrum
of diseases, hence continuously supporting the health of human populations. Nowadays, in
excess of 25% of modern medicines are derived (either directly or indirectly) from plants.
Artemisinin (antimalarial), paclitaxel (antineoplastic), codeine and morphine (analgesic), and
galanthamine (reversible cholinesterase inhibitor) are suitable examples in this direction and
amongst the best-selling drugs worldwide. Recently in the USA, for instance, two new drug
applications have been approved for marketing botanical products as prescription drugs,
namely Veregen (a topical drug for the treatment of genital and perianal warts) and Mytesi (an
oral drug for the treatment of HIV/AIDS related diarrhea). These new drug approvals are
remarkable examples that complex botanical mixtures can be developed as new drugs in order
to meet FDA standards [1-3, and the literature cited therein].

At the same time the development of new leads/drugs is rather costly, laborious and time-
consuming, hence platforms for accelerated lead finding/drug discovery, mode of action of
healing herbs and their sustainable production are continuously sought.

Here an overview of the metabolomics, pharmacological (in vitro and in vivo studies) and
bioprocessing aspects of research on selected medicinal plants towards accelerated lead
finding will be given and discussed [4-9].
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New avenues for Good Old Natural Products (NPs)

Pascal Richomme
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49070 Beaucouzé, France

NPs remain a great source of inspiration when developing analytical methods as well as
bioactive compounds. We will illustrate this statement by presenting three concrete examples.
The rapid and targeted chemical characterization of complex mixtures of secondary plant
metabolites has become essential to many areas of Nps research such as dereplication studies,
metabolomics profiling, and quality control. In this respect high-performance liquid
chromatography coupled with mass spectrometry (HPLC-MS") is commonly considered as
method of first choice, while others such as matrix assisted matrix laser desorption ionization
(MALDI) as well as matrix free laser desorption ionization (LDI) are hardly discussed. As an
introduction, the present lecture will highlight some recent advances in MALDI and LDI such as
the development of highly selective MALDI matrices for the detection of alkaloids as well as the
matrix free LDI detection of UV absorbing Nps. Indeed MALDI as well as LDI-MS may provide
useful complements or alternatives to classic analytical approaches in NPs’ research.
Conventional chemical fungicides commonly used to protect crops against fungal infections
present the drawback to be highly pollutant for the environment, especially for soil and water
supply, whereas these products may be highly toxic for humans. The so-called “Alternaria Leaf
Spot” is a common disease of crucifers caused by the fungal pathogen A. brassicicola which
affects different crops including cabbage, kale, Brussels sprout, cauliflower and broccoli. Indole
phytoalexins camalexin and brassinin play in planta a key role in crop protection against this
necrotrophic agent. However it has been shown that mutants become phytoalexin-resistant by
activating at least three signaling pathways named as Cell Wall Integrity (CWTI), High Osmolarity
Glycerol (HOG) and Unfolded Protein Response (UPR). The latter is particularly involved in the
fungus protection against phytoalexins since UPR deficient avirulent mutants of A. brassicicola
appear as hypersensitive to camalexin and brassinin. Since very few UPR inhibitors such as the
synthetic STF-083010 are known we decided to develop an original screening assay, detecting
the production of a HAC1 fluorescence-induced protein, i. e. a transcriptional activator involved
in the UPR pathway, in Saccharomyces cerevisiae cultures. The preliminary screening of an in-
house NPs library [c.a. 70 compounds] revealed four compounds as potential UPR inhibitors.
Finally, RT-PCR validated the true inhibitory effect of 2-deprenyl-rheediaxanthone B and
griffipavixanthone which clearly appeared as good candidates for inhibiting UPR and,
consequently, alternative crop protections.

The last example deals with functional lipidomic, i. e. a combination of comprehensive lipid
mediator profiling together with mechanistic and cell-biological studies aiming at unravelling
the molecular mechanism of bioactive agents. This approach was developed during a fruitful
collaborative project, involving different European universities, focusing on the role of vitamin
E (a/B/y/d-tocopherol/tocotrienol), which inhibits pro-inflammatory leukotriene formation
and protects from leukotriene-related diseases (e.g., asthma, cardiovascular disease and
cancer) but with controversial clinical evidence. As far as 5-lipoxygenase (5-LO) activity was
concerned, it was shown that w-oxidation of vitamin E derivatives leads to a variety of long-
chain hydroxy- and -carboxy metabolites which potently inhibited the enzyme. Further
structural optimization revealed garcinoic acid (8-tocotrienolic acid, GA) -isolated from G. kola
seeds- as one of the most potent inhibitors of 5-LO within this series. GA was then used as a
scaffold to semisynthetize potent specific 5-LO inhibitors.
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Nature knew them since long: natural deep eutectic solvents

R. Verpoortel, Y. Choil, and G.]. Witkamp?
INatural Products Laboratory, IBL, Leiden University, 2Kluyver Laboratory, Delft University of Technology

Through NMR-base metabolomics we found that in all kind of extracts of microbial, mammalian
and plant cells certain organic bases, organic acids, amino acids, sugars and sugar alcohol occur
in relatively large amounts. Much larger in fact than expected on the basis of these compounds
being intermediates in primary metabolism. Their ubiquitous occurrence gave us the thought
that they must have a function. Based on this our first hypothesis was the possibility of ionic
liquids formed by the organic bases like choline and betaine with organic acid like malic acid.
The first experiments confirmed this. Further studies resulted in finding that various
combinations of the mentioned compounds do give deep eutectic solvents, i.e. mixing these
solid crystalline compounds in certain molar ratios results in liquids at room temperature.
More than 150 combinations now have been characterized. We named them Natural Deep
Eutectic Solvents (NADES). They can be divided into the following groups:

- Organic bases with organic acids: ionic liquids
Organic bases with neutral compounds like poly alcohols and sugars
Organic acids with neutral compounds like poly alcohols and sugars
Amino acids with neutral compounds like poly alcohols and sugars

- Mixtures of neutral compounds like poly alcohols and sugars
By ITHNMR it was shown that the NADES components are strongly bound via H-bonding, in some
cases H20 is part of these liquid crystal-like structures. The NMR also shows that with dilution
with water gradually the interaction between the compounds disappears. NADES are excellent
solvents for medium polar compounds, such as most secondary metabolites. In our view
biosynthesis of poorly water soluble compounds occurs in NADES, e.g. attached to cellular
membranes, where the polar charged head groups of the membrane lipids act as anchors for
NADES in which enzymes and intermediates are dissolved. Also the ER and vesicles could be
formed by metastable systems of lipids and NADES. All ingredients for NADES are found in
resurrection plants, lichen etc. Also in drought or cold resistant plants typical NADES
ingredients are found to be present. In terms of application the NADES are excellent solvents
for both small molecules and macromolecules (proteins, polysaccharides, DNA, etc.) in which
the compounds show better solubility and stability than in the currently used organic solvents.
NADES thus are of interest as non-toxic, non-explosive, sustainable green solvents for many
industrial applications.
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Description

MediHealth is a European project funded by the Commission of the European Community
(H2020—Marie Sktodowska-Curie Actions—Research and Innovation Staff Exchange (RISE),
grant No. 691158). The project is based on an exchange of researchers between nine
universities and four companies from European and non-European countries, exploiting the
existing complementary multidisciplinary expertise. The main goal of this project is to
introduce a novel approach for the discovery of active agents of food plants from the
Mediterranean diet and other global sources that promote healthy ageing. To achieve this goal,
a series of plants from the Mediterranean diet and food plants from other origins are carefully
selected and subjected to in silico, cell-based, in vivo (flies and mice models), and metabolism
analyses. Advanced analytical techniques complement the bio-evaluation process for the
efficient isolation and identification of the bioactive plant constituents. Furthermore,
pharmacological profiling of bioactive natural products, as well as the identification and
synthesis of their metabolites, is carried out. Finally, optimization studies are performed in
order to proceed to the development of innovative nutraceuticals, dietary supplements or
herbal medicinal products. For more information please visit the MediHealth homepage
(http://www.medihealth.eu/).
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Metabolic activation of natural products: some case studies

Luc Pieters
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University of Antwerp, Belgium

Natural products are often prodrugs, e.g. glycosides, which must undergo in vivo metabolic
conversion (activation). A Gloriosa superba seed extract containing colchicine, a well-known
cytotoxic compound, 3-0-demethylcolchicine and its glycoside colchicoside, was found to be
active in a murine pancreatic tumor model. Also, a colchicoside-rich / colchicine-poor extract
with the same total level of colchicine and derivatives was active in the same model, indicating
that colchicoside can be considered as a prodrug. The activity of gemcitabine, a drug widely
used against pancreatic cancer, could be improved by combining it with a Gloriosa superba seed
extract.

Extracts of the herb Herniaria hirsuta are traditionally used in Morocco against kidney and gall
stones. Prolonged use of a H. hirsuta extract resulted in a cholesterol-lowering effect in the bile
of dogs, a pharmacological effect that can prevent the formation of gallstones and can
contribute to dissolving existing gallstones. Saponins (medicagenic acid glycosides) have been
hypothesized as active principles, but before absorption they need to be deglycosylated. The
aglycones (or metabolites thereof) can be absorbed, and may further be metabolized to the
ultimate active molecules.

Therefore, an in vitro gastro-intestinal dialysis model (GIDM) was developed, including
microbial fermentation in the colon, to mimic human biotransformation processes.
Cyclopeptide alkaloids will be discussed as an example.
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Natural products that modulate the lipid mediator class switch in
inflammation

Werz Oliver

Department of Pharmaceutical/Medicinal Chemistry, Institute of Pharmacy, Friedrich-Schiller-University,
07749 Jena, Germany

Acute inflammation is a host-protective response to injury that eliminates the harmful stimulus
and facilitates repair of damaged tissue. In contrast, chronic inflammation is a central
component of numerous widespread diseases, including atherosclerosis, cancer, type 2
diabetes, and Alzheimer's disease that requires therapeutic targeting of the inflammatory
response. Initiation and resolution of inflammation are tightly regulated by lipid mediators
(LMs) that can lead to either chronicity or self-resolving inflammation. Arachidonic acid (AA)-
derived prostaglandins (PGs) and leukotrienes (LTs) are formed via cyclooxygenase and 5-
lipoxygenase pathways and play pivotal roles in initiation of inflammation. Subsequent
production of so-called specialized pro-resolving mediators (SPM) actively terminates
inflammation to promote resolution of inflammation and tissue regeneration. The SPM
superfamily includes lipoxins biosynthesized from AA, E-series resolvins from
eicosapentaenoic acid, and docosahexaenoic acid-derived D-series resolvins, protectins, and
maresins. In view of the temporal biosynthesis of LM during the inflammatory process, the “LM
class switch” from pro-inflammatory PGs and LTs to anti-inflammatory and pro-resolving SPMs
critically determines if inflammation is terminated or if it proceeds. Therefore, besides simply
blocking PG and LT formation to intervene with chronic inflammation, a novel thus far
unexplored pharmacological strategy is to promote SPM formation by facilitating the LM class
switch. Conclusively, an ideal drug would suppress pro-inflammatory PG and LT formation
while supporting SPM biosynthesis. Of note, SPM biosynthesis requires lipoxygenase activities
as well, implying that smart pharmacological manipulation of these enzymes is necessary. In
this presentation, natural products will be presented that indeed are capable of altering the LM
biosynthetic machinery to switch from LT to SPM formation.
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Dual pathway activation by natural compounds as key to breast
cancer prevention?

Giinter Vollmer

Technische Universitdt Dresden, Faculty of Biology, Chair of Molecular Cell Physiology & Endocrinology,
Zellescher Weg 20b, 01217 Dresden, Germany

Breast cancer is the most frequently diagnosed cancer occurring in women in Germany with
almost 72.000 cases diagnosed in 2013 and an expected increase to 77.000 cases in 2020. It is
unquestionable that estrogens play a pivotal role in the development of breast cancer, as about
70 % of all breast cancers cases are estrogen dependent, with four major mechanisms
contributing to estrogen-dependent mammary gland carcinogenesis and breast cancer growth.
These are the hormonal, the chemical, the inflammatory, and the epigenetic pathway[1].
Consequently, inhibition of any of these pathways may therefore result in breast cancer
prevention. So far, we focused on the hormonal pathway, which plays a key role in tumor
promotion by estrogenic compounds through an estrogen receptor-a (ERa) dependent
mechanism. From in vitro experiments it is long known, that simultaneous activation of the
arylhydrocarbon receptor (AhR) significantly inhibits ERa dependent growth of breast cancer
cells[2]. The aim of our investigations was therefore to test whether activation of AhR
attenuates ERa dependent growth regulatory pathways in vivo. As growth regulation of the
mammary gland in young adult female rats has been proposed as predictor for growth
regulation in breast cancer, we performed a three day uterotrophic assay with young adult
Wistar rats. Animals were subcutaneously treated either with 4 pg/kg bw./d of estradiol (E2),
with 15 mg/kg bw./d of 3-methylcholanthrene (3-MC; AhR-agonist) or combinations thereof.
3-MC alone showed little if any effects in the mammary gland. Regarding growth parameters,
3-MC co-treatment significantly inhibited the E2 stimulated growth parameters like the
increase in the number of terminal endbuds and the number of epithelial cells showing nuclear
labelling with the proliferation marker Ki-67. In addition, using a microarray approach we were
able to demonstrate that the co-treatment with 3-MC attenuated the E2-induced changes of
expression of approximately 70 % of the E2 regulated genes in the mammary gland[3]. In
summary, we demonstrated that ER and AhR pathways interact in vivo. Activation of AhR in
combination to ERa thereby resulted in a functional antiestrogenicity. The consequences of this
interaction have to be verified in an experimental breast cancer model. In conclusion, activation
of AhR by a non-toxic, plant-derived agonists may represent a preventive strategy for hormone
dependent mammary gland tumors.
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Description

TASCMAR is a collaborative research project funded under the EU Horizon 2020 programme
and aspires to develop new tools and strategies to overcome existing bottlenecks in the
discovery and application of marine-derived biomolecules, with a focus on the theme of anti-
ageing.

From exploring the possibility for new medical drugs without harmful side effects,
nutraceuticals (e.g. dietary supplements) and cosmetic products to developing technologies for
bioremediation, TASCMAR will investigate the potential of the underutilized mesophotic zone
of the ocean (between 30 and 100 meters depth) and will develop innovative approaches for
the cultivation and extraction of marine invertebrates and symbionts from lab to pilot-scale.

TASCMAR is part of the EU Blue Growth Strategy, aiming to unlock the potential of seas, oceans
and coasts for sustainable growth. The project will be closely monitored for its socio-economic
and environmental impacts so as to ensure sustainability while promoting economic growth.
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Mesophotic marine habitats: understudied biodiversity

Yehuda Benayahu!, Erez Shoham?!, Ronen Liberman?, Shai Tamir?!, Carolina Alonso2. Pedro
Alvarez?, Suchana Chavanich3, Anne Bialecki4, Géraldine Le GoffS, Jamal Qauazzani®

1Tel Aviv University, Tel Aviv, Israel, 2iMare Natural, Granada, Spain, 3Chulalongkorn University, Bangkok,
Thailand, 4 Université de la Réunion, Ile de la Réunion, France, SICSN-CNRS, Gif sur Yvette, France

Studies have revealed the bewildering diversity on shallow reefs, comprising plethora of
invertebrates. Until the past decade most biodiversity surveys have been restricted to the upper
~30 m. The mesophotic coral-reef ecosystem (MCE) has been defined as comprising the light-
dependent communities (30 to <150 m) in tropical and subtropical regions. Remotely-operated
vehicles (ROV) and technical diving have now facilitated the investigation of MCEs.
Consequently, they have become available for research with an increasing interest in their bio-
resources, keeping in mind the high significance of the holobiont concept. The scarce data
available on non-scleractinian MCE fauna in the Northern Red Sea, Andaman Sea, Gulf of
Thailand and the Western Mediterranean Sea intrigued us to conduct thorough surveys on the
mesophotic benthic fauna for bioprospecting purposes. The results revealed diverse species
assemblages associated with a variety of micro-symbionts, including species new to science and
new zoogeographical records. The findings highlight the possibility that MCEs host depth
generalists along with unique depth specialists. In addition, this ecosystem might include
species also found below the deepest fringes of the MCEs. The evidence suggests that
octocorals, sponges along with other invertebrates are the major benthic organisms in MCE,
being far more diverse than has been envisioned. The results also raise issues concerning the
need for conservation policies aiming at protecting the MCE marine life.

Acknowledgement: TASCMAR project (www.tascmar.eu) is funded by the European Union in the frame of
H2020 (GA No 634674).

Keywords: Bioresources, benthic invertebrates, holobiont, octocorals, sponges, depth
specialist, depth generalist.
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Methodologies and technologies engaged in the TASCMAR project

Géraldine Le Goff

ICSN-CNRS, France

The EU-funded Horizon 2020 project TASCMAR aims to tackle major bottlenecks in the
discovery, development, and commercialization of anti-ageing marine-derived chemical
compounds, with a specific focus on using new biological and chemical resources from
Mesopohic Coral Ecosystems (MCEs). One of the main goals is the systematic extraction of bio-
resources (invertebrates and its microbial symbionts) to create extract libraries ready for bio-
assay screening, subsequent metabolic profiling, fractionation and preparation of 1 pure
compounds library for bio-evaluation, dereplication, and structure elucidation of target
compounds. According to the bioactivity profile, extracts, fractions and compounds, were
prioritized according to their industrial potential.

In the frame of TASCMAR, more than 246 invertebrates and 450 microorganisms were
collected and investigated from the under-investigated mesophotic zone of the Indian Ocean,
the Red Sea and the Mediterranean.

TASCMAR focuses also on the development of innovative strategies and technologies. An
ecofriendly and sustainable approach was developed to exploit the animals in their natural
habitat and to highlight the interdependence between the animal and its neighbors and
between the animal and its symbionts.

The presentation focus on the methodologies and technologies engaged in the TASCMAR
project for a rationale and efficient identification and exploitation of the chemicals produced
by the project bio-resources.
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Natural Products in the fight against ageing and age-related
diseases; the marine mesophotic zone as a SOURCE for the
discovery of NOVEL bioactive molecules
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Aimilia Sklirou3, Eirini Baira2, Géraldine Le Goffl, Pinelopi Vlachou?, Nikolaos Tsafantakis?,
Konstantinos Gardikis4, Pedro Alvarez5, Suchana Chavanich® Anne Bialecki’, Yehuda
Benayahu8, Christine Wenzkowski?, loannis P. Trougakos3

1JCSN-CNRS, Gif sur Yvette, France, 2 Faculty of Pharmacy, National & Kapodistrian University of Athens,
Athens, Greece, 3 Faculty of Biology, National & Kapodistrian University of Athens, Athens, Greece, * APIVITA
SA, Athens, Greece., * iMare Natural, Granada, Spain, 6 Chulalongkorn University, Bangkok, Thailand, 7
Université de la Réunion, Ile de la Réunion, France, & Tel Aviv University, Tel Aviv, Israel, 9 Crelux GmbH,
Martinsried, Germany

Metazoans respond to harmful challenges by mounting anti-stress responses; this adaptation
along with the evolvement of metabolic networks, were fundamental forces during evolution.
Central to anti-stress responses are a number of short-lived transcription factors that by
functioning as stress sensors mobilize cytoprotective genomic responses aiming to eliminate
stressors and restore tissue homeodynamics. We have found that increased expression these
cytoprotective pathways can enhance stress tolerance and longevity. Given that natural
products are likely the only feasible mean for increasing healthy ageing in humans we employ
the TASCMAR platform as a unique source for the discovery of novel bioactive small molecules
with healthy ageing promoting activity. Specifically, in the frame of TASCMAR more than 180
existing collection of invertebrates (MACLIB library) and 179 targeted marine invertebrates
species (TARMAC library) were collected from the under-investigated mesophotic zone
(between 30 and 100 meters depth) of the Indian ocean, the Red sea and the Mediterranean
sea. Furthermore, more than 300 (MICLIB library) and 312 (TARMIC library) associated
microorganisms of MACLIB and TARMAC libraries respectively, were collected. The samples
were extracted and libraries of extracts, microfractions or pure molecules (following
dereplication) were sent for biological evaluation against a wide range of different targets
involved in ageing or age-related diseases (e.g. cancer or neurodegeneration). These targets
include catalase, sirtuin 1, CDK7, proteasome, fyn kinase, tyrosinase and elastase. The rationale
behind the selection of these targets along with our findings exemplifying the identification of
numerous novel bioactive molecules from all libraries will be presented.

Acknowledgements: TASCMAR project (www.tascmar.eu) is funded by the European Union in the frame of
H2020 (GA No 634674).

Keywords: Ageing, age-related diseases, marine natural products, mesophotic zone
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Bioactive compounds from Olea europaea: investigation and
application in food, cosmetic and pharmaceutical industry

Description

Olive-Net is a European project funded by the Commission of the European Community
(H2020—Marie Sktodowska-Curie Actions—Research and Innovation Staff Exchange (RISE),
grant No. 734899). The goal of Olive-Net project is to introduce a novel approach for the
exploration, valorization and marketing of new products based on bioactive compounds from
Olea europaea. This will be achieved through an extended and well-balanced scheme of
researcher’s secondments between six universities and seven enterprises from EU &
Associated countries as well as three partners from Third countries. Products and side-
products of the olive tree such as olive oil, edible olive fruits, olive mill waste and olive tree
leaves, will be subjected to a series of state-of-the-art extraction and isolation cascades in order
to provide extracts, enriched fractions and isolated compounds of high purity. Target chemical
categories will involve the well known olive oil polyphenols and secoiridoids, that will be
assessed for their safety and pharmacological effects against inflammation, osteoarthritis,
cardiovascular disease, etc. in cell-based and in vivo assays. All active ingredients will be
identified and characterized with advanced analytical techniques, in order to be integrated in
formulations and products in the area of nutraceuticals/dietary supplements. Olive-Net aspires
to create a successful model promoting considerably researchers’ competences and long-
lasting collaboration between Industry and Academia. (http://olive-net.eu/)
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Assessment of the antioxidant profile from different Greek olive
oil varieties.
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Panagiotis Stathopoulosb, Maria Halabalakib, Alexios-Leandros Skaltsounis?, Demetrios
Kouretas 2"

a Department of Biochemistry and Biotechnology, University of Thessaly, 41500 Larissa, Greece.
b Department of Pharmacognosy and Natural Products Chemistry, Faculty of Pharmacy, University of
Athens, 15771 Athens.

*E-mail: dkouret@uth.gr

The olive tree is one of the most important fruit trees in Mediterranean countries and virgin
olive oil possesses both health and nutritional aspects. Greece is among the top three olive oil
producing countries, however the weakness of the standardization industry has shrunk its
market share [3]. Since Greece attempts to enter the international markets, the quality of Greek
olive oil should be highlighted. Phenolic composition of olive oil has been extensively studied.
It depends on several factors such as fruit maturation stage, cultivar, season, irrigation and
production process [1,2]. Our aim was to firstly examine the composition of different
biophenolic Greek olive oils from different geographic origin, and their antioxidant and
antimutagenic properties, and secondly to demonstrate the importance of their composition in
order to adopt better methods of cultivation, processing and production of olive oil. For this
purpose, six polyphenolic olive oil extracts, with different composition were used and their
antioxidant potential were evaluated using the ABTSe+ and the plasmid relaxation assays. Also,
the cell redox status was assessed in terms of glutathione (GSH) and reactive oxygen species
(ROS), using flow cytometry. According to the results, higher amounts of hydroxytyrosol (HT)
compared to tyrosol (T) in olive oils were correlated with a stronger antioxidant and
antimutagenic potency, highlighting the effect that composition has. However, this observation
was not evident in the tested cell line (HeLa), as T-rich olive oils increased GSH levels more
readily than the HT-rich ones. Therefore, cellular metabolism seems to significantly affect an
extract’s activity.

Acknowledgements: The study was funded by the Hellenic General Secretariat for Research and
Technology (GSRT) and the Hellenic Foundation for Research and Innovation (HFRI) (grant number 5547).

Key words: Olive oil, antioxidant activity, hydroxytyrosol, tyrosol
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The European representatives of Oleaceae family as a source of
compounds with anti-inflammatory activity

Anna K. Kiss

Medical University of Warsaw, Institute of Pharmacy, Department of Pharmacognosy and Molecular Basis
of Phytotherapy, Banacha 1, 01-097, Warsaw, Poland, akiss@wum.edu.pl

The aim of the study was to find a source of potentially anti-inflammatory agents among the
members of the Oleaceae family traditionally used in phytotherapy or cultivated in European
countries.

Ligustrum, Fraxinus, Syringa and Forsythia sp. plant materials used in the treating of
inflammation-associated diseases were analysed phytochemically using chromatographic
method with mass spectrometry detection (UHPLC-DAD-MS/MS). The bioactivity guided
isolation of the active principles were performed using in vitro human neutrophils and
monocytes/macrophages models. The inhibition of ROS production was determined using
luminol- dependent chemiluminescence. The effect on cytokines production was measured by
an enzyme-linked immunosorbent assay. The expression of adhesion molecules was analyzed
with flow cytometry and the neutrophil attachment to the endothelial cells was assessed
fluorimetrically. The effects on p38MAPK, ERK1/2, JNK phosphorylation and NF-kB p65
translocation were determined using western blots.

Extracts from selected plants material (at 25-100 pg/mL) were shown to modulate
lipopolysaccharide (LPS)-triggered pro-inflammatory functions of neutrophils and
monocytes/macrophages. The activity of isolated compounds (37) from the group of iridoids,
phenylethanoids, lignans and simple phenols was also compared. Our observations suggested
that some extracts from Oleaceae family could play a potential role in the prevention of
inflammatory disease and or be a source of single lead compound(s).

Acknowledgements: This study was supported by research grant 2015/17/B/NZ7/03086 from Polish
National Science Center
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NMR based comprehensive screening of food materials
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Food supply networks continue to grow in scale and complexity, and deliberate food fraud,
driven by the prospect of economic gain, is an emerging risk alike. High-priced food products,
but also those with high volume of sales, have turned out to be most vulnerable to adulteration.
The emergence of more and more sophisticated food analysis techniques has dramatically
forced back overt falsifications, but is inevitably a trigger to subtilize adulteration methods. The
key to profile food quality economically, and increase the detection rate of "smart"
adulterations is a fast and efficient analytical technique which is able to cover the range from
whole matrices down to single compounds.

Due to its unique "all-in-one" capabilities, high-resolution TH-NMR spectroscopy, combined
with multivariate statistical chemometrics, is the screening methodology of choice for food
quality and authenticity control [1,2].

As 1H-NMR is intrinsically quantitative, only one quantification reference for all NMR-
detectable components in a mixture is required. Yielding targeted quantification of selected
compounds as well as untargeted fingerprinting in a single run, NMR is a specific and holistic
method likewise. Its supreme reproducibility enables worldwide lab-to-lab spectra comparison
and collective database buildup. Unlimited data re-processing is given and allows to apply
future statistical algorithms, re-modelling of more or different parameters, or retrospective
quantification of mixture components not in the focus of interest at present.

Our portfolio of fully automated and ISO-17025 accredited food profiling methods covers fruit
juice [3], wine [4,5] and honey screening at present, and further methodologies are under
development.

The principles behind this NMR methodology as well as recent applications are presented.
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Application of different mass spectrometric methods to determine
the authenticity of olive oil

Carsten Baessmann
Bruker Daltonik GmbH, Germany

The increasing popularity of extra virgin olive oil (EVOO) and the increasing problem of food
fraud have provided the need for quality and authenticity control. Typical problems are
mislabeling of protected designation of origin (PDO) or edible oil adulteration. In this
presentation we give an overview about the capabilities of different mass spectrometric
methods in combination with metabolomics methods.

In a first study 126 oil samples from 6 Mediterranean PDOs were analyzed by LC-MS and GC-
MS combined to statistical methods. The extracts were eluted in LC using a C18 (2.1 x 100 mm,
1.8 um) column, with acidified water and acetonitrile and a flow gradient (0.4-0.6 mL/min) at
40°C. The derivatized extracts were injected in GC, using a BR-5 column with a T gradient from
150 to 320°C (4°C/min rate). Both systems were coupled to a Compact™ QTOF MS (Bruker) by
an ESI interface for LC and a GC-APCI source for GC. In a second similar study an impact QTOF
MS (Bruker) was used.

For the first study samples from six different Mediterranean PDOs (Meknes and Ouazzane
(Morocco), Priego de Cérdoba and Baena (Spain), Kalamata (Greece) and Toscana (Italy)) were
collected and analyzed. Sample prep. (unselective 3-steps liquid-liquid extraction) and
experimental conditions facilitated the determination of a great number of minor compounds
(phenolic compounds, triterpenic acids and dialcohols, sterols, tocopherols, free fatty acids,
etc.) within a single run.

Non-targeted and targeted approaches were used to offer maximum coverage of the olive oil
metabolome’s chemical space in a 1st step, and the possible validation of the identified markers
afterwards. Data treatment (PCA, PLS-DA) - done by using MetaboScape® 3.0 - led to a
noticeable discrimination among the six evaluated PDOs taking into account the data coming
from both platforms. Several compounds such as elenolic acid, luteolin, oleuropein and
ligstroside aglycones, and some other tentatively identified substances, were pointed out as
possible PDOs distinctive markers. Multi-class LC-MS and GC-MS methodologies together with
statistical methods enabled the discrimination among different PDOs, identifying potential
origin markers. The combined use of non-targeted and targeted approaches enhanced the
outcome of the study. GC-APCI-Q TOF preserves the pseudo-molecular ion information, which
is a great advantage over the “classical” GC-EI-MS systems and facilitates the identification.

In a third study LC free magnetic resonance mass spectrometry (MRMS) analysis was used for
mapping and quality control assessment of Greek extra virgin olive oil (EVOO) using statistical
methods. This workflow takes advantage of the rapid, LC free flow injection analysis (FIA)
based data acquisition by ultra-high resolution MRMS. EVOO samples and their biphenolic
extracts were analysed using a Bruker solariX XR 7T mass spectrometer in combination with
FIA. Statistical analysis allowed clustering according to geographical origin, harvesting year,
cultivation practice and the oil production procedure.
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Description

The public awareness of high quality of life has increased and it is craved in various sectors
daily encountered. People nowadays and the productive wed more than ever, set as their first
priority consumer safety, public health and environment protection. As cosmetics industry
develops products universally valued and appreciated it could not remained unaffected. Far
from being perceived as the land of luxury, cosmetic products actually impact our health and
well-being and have become an integral part of our everyday lives. Consumers today expect
products which promise health or physical improvement and benefits beyond the merely
aesthetic effect of masking. Scientific study shows that plants possess a vast and complex
arsenal of phytochemicals that not only calm, restore and heal the skin, but also stand up to the
scrutiny of clinical trial and pharmacological testing. Natural products provide greater
structural diversity than standard combinatorial chemistry, eliminating the increasing concern
about synthetic products on humans and the environment. About 300.000 plant species are
estimated to occur in the world and probably only ~10% have been tested for some type of
biological activity. Many international pharmaceutical, fragrance and cosmetics companies are
continuously searching for new products and ingredients and are interested to bring “green”
products to the market. Five speakers representing academy and companies actively engaged
in the exploitation of natural products for cosmetic use will quote their views and experiences.



Workshops, ISCNP30 & ICOB10, 2018, Athens, Greece

WS-L11
NMR applications in cosmetics
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The volume of inauthentic or fraudulent cosmetics is on the rise worldwide, especially since
customers have widespread access to cosmetics products offered online. Cosmetics are "big
business", and there are countless options for unscrupulous businessmen to adulterate them -
addition of foreign substances, production on substandard levels which may result in
contaminations with chemicals, or fake of brands using different ingredients and filling them
into empty packets of prestigious fabricators. In all cases, using such products comes along with
serious health risks for consumers, and financial as well as reputational losses for producers.
But not only fraud detection is relevant in the fields of cosmetics - quality control is it as well:
shelf life, storing conditions, or light exposure effects are just some of many more aspects.
Unquestionably, there is an urgent need to have a fast and reliable analytical technique on
hands to address these topics. NMR spectroscopy, especially when combined with statistical
chemometrics, is a very promising method to allow compound quantification as well as non-
targeted fingerprinting in one experimental run.

There are, however, some challenges to deal with: cosmetics products are diverse - watery, oily,
alcoholic, or all of it; they can contain polymers, particals, metal-based compounds, or salts. In
most cases, they are complex mixtures of compounds with very different chemical properties.
In this workshop, the results of several NMR-based feasibility studies applied to different
cosmetics products are presented.
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Green Extraction of food, cosmetic ingredients ad natural
products: moving from academia to innovative and large-scale
applications.
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GREEN Extraction team, UMR408, INRA, Avignon University, France, https://green.univ-avignon.fr/

This presentation will introduce a new and innovative area in the frontiers of chemistry, biology
and processing: green extraction with special emphasis on natural products. Green extraction
is a part of the sustainable development concept; its history, concept, principles and
fundamentals will be described. We will pay special attention to the strategies and the tools
available to make biorefinery greener. The representation will present the innovative research
in this area these past five years in term of innovative techniques (microwave, ultrasound, pulse
electric field...) and alternative solvents (ionic liquids, sub and supercritical fluid, agrosolvents,
water...) applied to this new area green extraction of natural products with special examples
applied to biorefinery concept.

A general definition of green chemistry is the invention, design and application of chemical
products and processes to reduce or to eliminate the use and generation of hazardous
substances. In relation of green extraction of natural products, this definition can be modified
as follows: “Green Extraction is based on the discovery and design of extraction processes which
will reduce energy consumption, allows use of alternative solvents and renewable natural
products, and ensure a safe and high quality extract/product”. The listing of the “six principles
of Green Extraction of Natural Products” should be viewed for industry and scientists as a
direction to establish an innovative and green label, charter and standard, and as a reflection to
innovate not only in process but in all aspects of solid-liquid extraction. The principles have
been identified and described not as rules but more as innovative examples to follow
discovered by scientist and successfully applied by industry.

References:
[1] Chemat F., Strube ]. “Green Extraction of Natural Products. Theory and practice”. Wiley-
VCH, Weinheim, 11 chapitres, 384 pages. 2015. 978-3-527-33653-1.
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Marine products as effective raw materials for cosmetics - a
research and innovation approach

Konstantinos Gardikis, Sofia Letsiou

Scientific Affairs Department, APIVITA S.A., Industrial Park of Markopoulo Mesogaias, 19003, Markopoulo
Attikis, Athens, Greece

As there is growing interest in the research on marine products, the pharmaceutical, cosmetic
and food industry have begun marketing such products to a large extent. The bioprospecting is
usually connected with sustainable development practices, making marine organisms an
important pool for environmental friendly produced bioactive raw materials.

The development of novel bioactive ingredients from the marine environment is presented in
this work. These ingredients are processed in such a way that they exhibit optimized
antioxidant, antiaging, photoprotective and hydrating properties - all the major categories
targeted by cosmetic raw materials. Focus is given on microalgae extracts, most of them
investigated for the first time for cosmetic purposes. Case studies include the development of
ingredients that are able to modulate skin immunity and preserve skin’s elasticity under UV
stress.

The marine environment presents an underexplored field for the development of effective
cosmetic formulations, especially when bioactive ingredients are concerned.

Acknowledgements: Parts of this work are funded by HORIZON 2020 projects Tascmar, Marisurf and
Algae4AB, Grant agreements no.: 634674, 635340, 691102 respectively and by FP7 project AlgaeCom,
Grant agreement no.: 286354
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In 2017, the global market size for cosmetics was approximately 250 billion USD, Europe
accounting for 77 billion USD. Out of that, the natural and near-natural cosmetics market size
reached up to 28 billion USD globally and 2 billion USD in Europe, respectively. Despite the fact
that the total market growth rates in cosmetics were slowing down, the sales of natural
cosmetics market were growing over proportionally by +7.9% last year, especially for certified
natural cosmetics.

This is driven by the consumer demand for “green” ingredients, due to consumer concerns
about synthetic chemicals, the perception that natural products provide lower health risks and
environmental impacts, general interests in ethics, social aspects and ingredient provenance,
emotive / marketing benefits concerning natural ingredients and also their cosmetic efficacy.
Extracts from Olea europaea (olive) oil, fruit, leaf and even waste are a great source of valuable
ingredients for cosmetics like oleuropein, hydroxytyrosol, tyrosol and their derivatives. These
compounds are known for their i) antioxidant activity, ii) skin protective effects like the
inhibition of the expression of MMP-2, -9 and -13 that are involved the degradation of
extracellular matrix, and iii) anti-aging benefits like the enhancement of the proteasome
activity and delaying the senescence morphology in vitro. Developing formulations with a
standardized content of such olive ingredients lead to superior products with proven
antioxidant activity of the final product, as shown both by in-vitro data and in-vivo anti-aging
activity: After a 4-weeks treatment an improvement of elasticity up to 74.2% was observed,
while the roughness of the skin was decreased by up to 44.9%.

Given the efficacy of natural products in skin care, and taken together with the increasing
demand for natural cosmetics, there is high potential for natural products as active ingredients
in cosmetics in the future.



Workshops, ISCNP30 & ICOB10, 2018, Athens, Greece

WS-L15

The revival of an ancient perfume of the Mycenaean era

Lena Philippou

KORRES NATURAL PRODUCTS S.A., Metamorfosi, Greece

The scope of the presentation is to shed a light on an ancient technique of perfume
manufacturing in Greece during the Mycenaean period (1600-1100 BC). This was achieved by
collecting crucial information from deciphered Linear B ideograms, ancient texts of Pedanius
Dioscurides and Theophrastus of Eresus as well as from the manuscripts of several modern
researchers. The R&D department of Korres was then challenged to materialize this project by
creating for the first time a perfumed oil based on rose scent. The goal was accomplished by
using raw materials collected from the Greek nature resembling the same ancient practices.
This unique project is the result of a close collaboration of Korres S.A. and the National
Archaeological Museum in Athens.



Short lectures, ISCNP30 & ICOB10, 2018, Athens, Greece

SL-001
Recent developments in the identification of natural products by NMR

Jean-Marc Nuzillard, Pedro Lameiras

SL-002

NMR in natural products: chemical analysis, monitoring of dynamic changes, “in-cell”
NMR and DFT calculated structures based on NMR chemical shifts in solution

loannis Gerothanassis

SL-003

The use of vibrational spectroscopy in natural product analysis: current and future
directions

Christian Huck

SL-004
Mass Spectrometry metabolomics to identify bioactive compounds and synergists from
botanical natural products

Nadja Cech

SL-005

Mass spectrometric dereplication of natural products using mass spectrometry
integrated approach

Syed Ghulam Musharraf, M. Igbal Choudhary and Atta-ur-Rahman

SL-006
Metabolomic strategies for marine natural products analysis
Norberto Peporine Lopes

SL-007

Bioactive alkaloids towards enzymes related to neurodegeneration from Psychotria
nemorosa

Sylvian Cretton, Luiz C. Klein-Jinior, Amélia T. Henriques, Muriel Cuendet, Philippe Christen

SL-008

Integrating chemical and biological data to investigate Echinodorus grandiflorus as a
source of potential anti-arthritic agents

Ferndo Braga, Eliana Garcia, Diogo Oliveira, Fldvio Amaral, Danielle Souza, Rodrigo Padua,
Mauro Teixeira

SL-009

Bioguided fractionation and molecular networking to access the chemical diversity of
bioactive extracts on fibroblasts AGEs

Amandine André, Kaatio Touré, Joanna Wdzieczak-Bakala, Didier Stien, Véronique Eparvier

SL-010

Isolation and identification of secondary metabolites, including four new compounds,
from three Digitalis species

Vahap Murat Kutluay, Kan'’ichiro Ishiuchi, Toshiaki Makino, Fatih Goger, Nese Kirimer, Iclal
Saracoglu
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SL-011

Caged xanthones from Garcinia propinqua

Surat Laphookhieo, Teerayut Sriyatep, Cholpisut Tantapakul, Chatchai Muanprasat, Sawinee
Seemakhan, Suparerk Borwornpinyo, Stephen Pyne, Brian Patrick, Raymond Andersen

SL-012

Simple screening for high-colibactin producers from clinical samples using activity-
based fluorescent probe

Kenji Watanabe

SL-013
Botanical nematicides originating from Mediterranean plants: An overview
Nikoletta Ntalli, Urania Menkissoglu-Spiroudi

SL-014

Reduction of polyglutamine aggregates in a cellular model of Huntington’s disease by an
ethanolic extract of Ugni molinae wild-type strain.

Alexis Rivas, Rodrigo Perez-Arancibia, Carla Delporte, Claudio Hetz

SL-015

In vitro anti-cancer activity of Barringtonia asiatica (L.) Kurz crude methanolic leaf
extract against human breast adenocarcinoma cell line, MCF-7

Ronald Arlet Villaber, Kerl Francis Pastoril

SL-016

HPLC-PDA based chemical profiling and antimicrobial activity studies on Citrus grandis
and C. sinensis from the Iraqi flora

Shaymaa Al-majmaie, Lutfun Nahar, George P Sharples, Satyajit D Sarker

SL-017

Evaluation of antimicrobial, disinfectant and anti-inflammatory potential of Garcinia
cambolia: A potent source for pharmaceuticals and disinfectants

Mayuri Napagodal!, Sudhara De Soyzal, Jana Gerstmeier?, Hannah Butschek? Andreas
Koeberle?, Mallique Qader3, Sybille Loranz*, Sanjeeva Witharana®, Gaya Bandara Wijayaratne®,
Ales Svatos$#, Lalith Jayasinghe3, Oliver Werz2

SL-018
Folic acid supplementation repressed hypoxia-induced inflammatory response in
human promyelomonocytic cells

Xinwei Jiang

SL-019

Chemical tuning of plant hormone by using stereoisomer of a natural product
Minoru Ueda

SL-020

Nature inspired synthesis in chemical biology

Kamal Kumar
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SL-021

Design, semi-synthesis and evaluation of anticancer and antimalarial cycleanine
analogues

Fidelia Uche, Alan Richardson, Paul Horrocks, Wen-Wu Li

SL-022

Total synthesis and structure-activity relationship study of Rakicidin A. Discovery of
analogues with improved pharmacological properties against metastatic cancer.

Michail Tsakos, Kristian Jacobsen, Nikolaj Villadsen, Thomas Poulsen

SL-023

Practical synthesis, neurotrophic activities, and structure-activity relationship of
talaumidin derivatives

Kenichi Harada, Rina Bando, Ryo Irimaziri, Miwa Kubo, Yoshiki Koriyama, Yoshiyasu Fukuyama

SL-024

Synthesis and evaluation of cembranolide type compounds for treatment of HPV-
mediated carcinomas

Patrik Eklund, Yury Brusentsev, Rajendran Senthil, John Eriksson

SL-025

Asymmetric total synthesis of mycolic acids from Mycobacterium tuberculosis for
structure elucidation

Nabil Tahiri, Peter Fodran, Dhinesh Jayaraman, Martin Witte, Adriaan Minnaard

SL-026
Plant polyphenols - drug interactions are overlooked - modeling studies may help
Zohar Kerem, Loai Basheer, Yelena Guttman

SL-027
Asymmetric synthesis of 2,6-disubstituted piperidine alkaloids from chiral aziridines
Hyun-Joon Ha, Lingamurthy Macha

SL-028
New xanthone derivatives and their nitric oxide inhibitory effects
Siau Hui Mah, Zi Han Loh, Soek Sin Teh

SL-029
Chemical and spectroscopic studies on bioactive terpenes from marine molluscs

Mary Garson

SL-030
Structure and synthetic study of lipopeptides, isolated from marine cyanobacteria

Kiyotake Suenaga

SL-031
Sulfated aromatic metabolites from marine sources
Anja Hartmann, Hermann Stuppner
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SL-032

Structures and anti-obesity activities of the yoshinone A and the related marine y-
pyrone compounds

Tomoyuki Koyama, Yoshinori Kawazoe, Arihiro Iwasaki, Osamu Ohno, Kiyotake Suenaga,
Daisuke Uemura

SL-033

Symbiotic microorganisms, an original resource and an inspirational model for the
search of bioactive compounds

Seindé Tourél, Morgane Barthélemy?, Orianne Brell, Jonathan Sorres?, Didier Stien2, Véronique

Eparvier?!

SL-034

Chemistry of Bornean Laurencia - Structural diversity, anti-inflammation and
anticancer activities

Charles Santhanaraju Vairappan

SL-035

Screening of wild edible mushrooms bioactivity. Piceatannol was identified as a
bioactive ingredient in the order Cantharellales

Efstathios P Vasdekis, Athanassios Karkabounas, Marilena E Lekka

SL-036

Bioactive constituents from extremophilic fungi - New leads to battle multi-resistant
microbes and cancer cells

Raha Orfali, Amal Aly, Georgios Daletos, Weaam Ebrahim, Shagufta Paraveen, Peter Proksch

SL-037

Whole-cell (+)-ambrein production in the yeast Pichia pastoris

Harald Pichler, Sandra Moser, Gernot Strohmeier, Erich Leitner, Thomas ] Plocek, Koenraad
Vanhessche

SL-038
Dissecting and harnessing fungal biosynthetic pathway
Yuta Tsunematsu, Kenji Watanabe

SL-039

GLP-1 secretagogues from the Marquesan tree Oparanthus teikiteetinii (Asteraceae) as
potential antidiabetic drugs

Aurélie Urbain, Clément Huguet, Opeyemi |. Olatunji, Eleonore Real, Christian D. Muller, Phila
Raharivelomanana

SL-040

Derivatives of Amaryllidaceae alkaloids haemanthamine and ambelline as potential
drugs in the treatment of Alzheimer’s disease

Lucie Cahlikovd, Aneta Ritomska, Jana Marikova, Lubomir Opletal, Jan Korabec¢ny
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SL-041

Quality assessment of Morus alba root bark using HPTLC bioautography-UPLC-Orbitrap-
MS? fingerprint combined with chemometrics

Petar Ristivojevic, Ammar Tahir, Judith Rollinger

SL-042

Assessment of selected Saudi and Yemeni plants for insecticidal activities against the
yellow fever mosquito Aedes aegypti (L.), and LC MS/MS and GC/MS analysis of bioactive
extracts

Shaza Almassarani, Amina El-Shaibany, Nurhayat Tabanca, Abbas Ali, Alden Estep, James
Becnel, Fatih Goger, Betul Demirci, Ali EI-Gamal, Husnu K Can Baser

SL-043

Cytotoxic and Wnt-inhibiting activity of polyphenolics from Lespedeza bicolor and
Ampelopsis japonica

Darya Tarbeeva, Sergey Fedoreyev, Artem Blagodatski, Antonina Klimenko, Marina Veselova,
Petr Gorovoy

SL-044

Inhibitory effect of chemical and natural anti-browning agents on polyphenol oxidase
from Ginger (Zingiber officinale Roscoe)

Chen Wai Wong, Win Yee Lim

SL-045

Isatin derivative inhibit oxidative stress damage to muscles in diabetes.

Meha Fatima Aftab, Shabir Khan Afridi, Momin Khan, Aneela Karim, Khalid M. Khan, Rizwana S.
Waraich

SL-046

The active compound screening and ameliorate efficacy of the three Tibetan classical
prescriptions for the cerebral ischemia injury therapy.

Liwei Tan, Ying Wu, Rui Tan

SL-047

Are plants used in the Eastern Cape Province of South Africa for cosmetics fully
commercialized?

Wilfred Otang Mbeng, Jonas Idowu Sagbo

SL-048 tha ginei 046

Optimization of in vitro release of an anticonvulsant using nanocapsule-based
thermogels

Akbar Esmaeili, Sonia Singh

SL-049

Dihydrochalcone glucosides from the subaerial parts of Thonningia sanguinea and their
in vitro PTP1B inhibition

Stefan Schwaiger, Luca Pompermaier, Elke H. Heiss, Mostafa Alilou, Fabian Mayr, Mawunu
Monizi, Thea Lautenschlaeger, Daniela Schuster, Hermann Stuppner
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SL-050
Antifungal discovery for the treatment of White Nose Syndrome (WNS) in Bats
Christine Salomon, Yudi Rusman

SL-051
The quantification of health claim-relevant tyrosol and hydroxytyrosol after direct
hydrolysis improves customer understanding and mitigates market distortion

Thomas Jakschitz

SL-052

Anti-angiogenic activity of some iridoids isolated from medicinal plants

M P Germano, V D'Angelo, N De Tommasi, M D'Ambola, KA Beladjila, AM lannuzzi, A Braca, A
Bader

SL-053

Bioactivity of medicinal plants: is it the plant, endophyte or both?

Hajara Alfa, Randolph Arroo, Susannah Walsh, Ketan Ruparelia, Avninder Bhambra, Adrian
Slater

SL-054

Exploring the potential of apple dihydrochalcones on novel cosmetical, nutritional and
pharmaceutical applications (ExPoApple2)

Stefan Martens, Francesco Guzzonato, Luisa Palmieri, Salvatore Multari, Stefano Benini,
Rosanna Caliandro, Hermann Stuppner, Fabian Mayr, Daniela B. Schuster, Stefan Schwaiger

SL-055
Challenges in authenticating essential oils
Prabodh Satyal, William N. Setzer

SL-056

Combining supercritical fluid extraction and chromatography with molecular networks
generation for plant dereplication

Florent Olivon, Nicolas Elie, Louis-Félix Nothias-Scaglia, Marc Litaudon, David Touboul

SL-057
Carobs, the black gold of Cyprus: science meets industry
Antonis Kakas, Christiana Neophytou, Andreas Constantinou

SL-058

Cannabis and its Discontents: Regulatory Choices Impacting the Success of Medical
Cannabis Programs in the U.S. and EU

Ashford Elizabeth

SL-059

Analysis of Pesticides and Mycotoxins in Legal Cannabis Using FlowBased LC-MS/MS
System

Bisi Ariovaldo
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SL-060

Method development of chlorophyll pigments separation by Supercritical Fluid
Chromatography (SFC).

Thibault Lefebvre, Arwa Talbi, Emilie Destandau, Eric Lesellier

SL-061
The application of hydrostatic counter-current chromatography in the purification of
pharmacologically active phenolics and alkaloids

Wirginia Kukula-Koch

SL-062

Purification of bioactive natural products by centrifugal partition chromatography
(CPQ)

Tsvetelina Mandova, Grégoire Audo, Sylvie Michel, Raphael Grougnet

SL-063

A simple and Effective Approach for the Isolation of Acidic Cannabinoids from Cannabis
Sativa L. Using pH-Zone-Refining Centrifugal Partition Chromatography

Johannes R. Popp, Eleftherios A. Petrakis, Apostolis Angelis, Maria Halabalaki, Glinther K. Bonn,
Hermann Stuppner, Alexios-Leandros Skaltsounis

SL-064

Understanding the taste of wine: isolation and identification of new taste-active
compounds in oak wood

Delphine Winstel, Pierre Waffo-Téguo, Blandine Cretin, Marine Gammacurta, Denis
Dubourdieu, Axel Marchal

SL-065
Application of CCC in the separation of active compounds from natural products
Xinyi Huang, Jianfei Liu, Yuan Gong, Kaijun Quan, Dong Pei, Duolong Di

SL-066

Large-scale isolation of high-purity peptide VVYP from Globin Peptide using MCI gel
column combined with consecutive high-speed counter-current chromatography:
aqueous two-phase systems

Dong Pei, Xin-Yi Huang, Duo-Long Di

SL-067
Redefining enzyme catalysis: chemical control in the biosynthesis in terpene cyclases

Dan T Major

SL-068

Novel pathways constructed through metabolic engineering in microbial biofactories to
produce highly valuable natural products

Emmanouil Trantas, Maria Halabalaki, Leandros Skaltsounis, Filippos Ververidis

SL-069
Balkan Botanic Garden of Kroussia: Protection, conservation and sustainable use of
plant genetic recourses.

Eleni Maloupa, Krigas Nikos
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SL-070

Gene activation strategies in fungi - Sex, Drugs, and Genetics?

Donovon A. Adpressa, Paige. E. Mandelare, George F. Neuhaus, Lanelle R. Connolly, Kristina M.
Smith, Michael Freitag, Sandra Loesgen

SL-071

New insights on the structure of Kraft lignin & its fractions with tangible practical
implications

Dimitris Argyropoulos

SL-072

Metabolite profiling of the roots of 26 different accessions of soil-grown non-sterile
Arabidopsis thaliana involved in plant interaction with rhizosphere microorganisms
Kourosh Hooshmand, Enoch Narh Kudjordjie, Rumakanta Sapkota, Tong Shen, Oliver Fiehn,
Mogens Nicolaisen, Inge Fomsgaard

SL-073
Metabolomics novel application in functional foods analysis & drug discovery

Mohamed Farag

SL-074
Feature Fishing - How to catch bioactives in a complex mixture of lanostane triterpenes
Ulrike Grienke, Paul A. Foster, Julia Zwirchmayr, Ammar Tahir, Judith M. Rollinger, Emmanuel
Mikros

SL-075
Can nature’s pharmacy influence the health of honey bees?
Nanna Hjort Vidkjeer, Per Kryger, Inge S. Fomsgaard

SL-076

High performance separation techniques for identification, characterization and
quantification of plant secondary metabolites with health-promoting properties

Danilo Corradini, Isabella Nicoletti

SL-077
New isomer of pancracine as a potential anticancer agent

Katerina Breiterova, Anna Host'alkova, Lubomir Opletal, Darja Koutova, Jana Marikova, Lucie
Cahlikova

SL-078

Angiotensin converting-enzyme inhibitory activity of bioactive extracts from Philippine
plants

Christine Hernandez, Rezzaira Astorga, Lyen Castro, Mavis Fabian, Jasmin Tutor

SL-079

Philippine honey possesses unique natural products composition and promising
antimicrobial and antioxidant properties

Jonel P. Saludes, Angelica Faith L. Suarez, April Dawn G. Tirador, Zenith M. Villorente, Catherine
F. Bagarinao, Jan Vincent N. Sollesta, Doralyn S. Dalisay
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SL-080

Hijacking breast cancer oncogenicity by methoxylated flavonoidal compounds isolated
from Cleome droserifolia

Rana Youness, Mohamed Gad, Amira Abdelmotaal

SL-081

Anti-proliferative Guaianolides from the Aerial Parts of Chrysophthalmum montanum
(DC.) Boiss.

Fatma Ayaz, Esra Emerce, Nezhun Goren, fhsan Calis, Mujeeb Ur Rehman, Muhammad Igbal
Choudhary, Nurgiin Kiiciikb\oyaci
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SL-001

Recent developments in the identification of natural products by
NMR

[ean-Marc Nuzillard, Pedro Lameiras

University of Reims-Champagne-Ardenne, Reims, France

Mass spectrometry and NMR spectroscopy instrumentation as well as the associated usage
protocols steadily evolve to improve the quality of organic compound identification. The
present communication highlights a few current topics in this direction, in relationship with
NMR works from our research group.

Database searching is a key point in metabolite identification as it allows to connect spectral
data with the chemical structures of known compounds and therefore avoids any useless data
re-interpretation. Access to structure-and-spectra databases is still difficult in what concerns
NMR spectroscopy. In this framework, two recent initiatives, dedicated to the storage of raw
spectroscopic data and of interpreted spectra, are discussed [1].

Mixture analysis by NMR is one of the tools for the rapid identification of known compounds
present in living organisms. Only few methods are available for the compound-by-compound
grouping of the NMR signals of a mixture. Recent works in this field, that rely on molecule-wide
magnetization transfer by spin-diffusion in viscous solvents, are reported [2].

Tools for computer-assisted structure elucidation of presumably unknown compounds exist
and have evolved since the last four decades, even though their use is still not part of the usual
activity of organic chemists. The use of one of these systems is briefly presented [3].

Acknowledgements: Financial support by CNRS, Conseil Regional Champagne Ardenne, Conseil
General de la Marne, Ministry of Higher Education and Research (MESR) and EU-programme
FEDER to the PlAneT CPER project is gratefully acknowledged.

Keywords: NMR, data bases, mixture analysis, spin diffusion, computer-assisted structure
elucidation.

References

[1] Pupier M, Nuzillard J-M, Wist ], Schlérer NE, Kuhn S, Erdelyi M, Steinbeck C, Williams A],
Butts C, Claridge TDW, Mikhova B, Robien W, Dashti H, Eghbalnia HR, Fares C, Adam C,
Kessler P, Moriaud F, Elyashberg M, Argyropoulos D, Pérez M, Giraudeau P, Gil RR,
Trevorrow P, Jeannerat D. Magn Reson Chem 2018; 56: 703-715

[2] P.Lameiras etal. Chem Eur ] 2017; 23: 4923-4929.

[3] J.-M. Nuzillard, B. Plainchont. Magn Reson Chem, 2018, Vol. 56, pp. 458-468.



Short lectures, ISCNP30 & ICOB10, 2018, Athens, Greece

SL-002

NMR in natural products: chemical analysis, monitoring of
dynamic changes, “in-cell” NMR and DFT calculated structures
based on NMR chemical shifts in solution

Ioannis Gerothanassis
University of loannina, loannina, Greece

A critical overview of recent developments of NMR spectroscopy in natural products will be
provided with emphasis in the following applications:

(i) chemical analysis of extracts without isolation or derivatization steps [1],

(ii) ‘in situ’ monitoring of dynamic changes of metabolites [2], ‘in situ’ analysis of enzymatic
reaction products [3], and enriching the biological space of natural products, through
monitoring in the NMR tube [4],

(iii) “in-cell” NMR in decoding the apoptotic activity of flavonoids [5] and artemisinin with the
Bcl-2 family of proteins and

(iv) quantum chemical calculations of high-resolution structures in solution based on NMR
chemical shifts - comparison with X-ray and neutron diffraction methods [6].

Acknowledgments: We are grateful to the Operational Programme, Human Resources Development,
Education and Lifelong Learning, co-financed by Greece and the European Union, for financial support
(code MIS: 5005243).

Keywords: Chemical shifts, DFT, NMR, in-cell NMR
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SL-003

The use of vibrational spectroscopy in natural product analysis:
current and future directions

Christian Huck

University of Innsbruck, Inst. of Analytical Chemistry, Innsbruck, Austria

The field of molecular vibrational spectroscopy applied to natural product and bio-analysis is
further developing very dynamically. Whereas traditional separation and mass spectrometric
(MS) techniques offer analytical investigations with high selectivity and sensitivity, vibrational
spectroscopy benefits from the short analyses times, non-invasiveness and the possibility to
screen for chemical and physical properties simultaneously. Furthermore, chemometrical
univariate and multivariate data treatment enables efficient spectral interpretation and the
establishment of sufficient calibration/validation models. Advanced quantum chemical
approaches can further support the challenge of band assignment, especially in case of complex
overlapping peak patterns. Near-infrared (NIR, 4.000-10.000 cm1), attenuated total reflection
(ATR, 400-4.000 cm1) and Raman spectroscopy have been demonstrated being very efficient
for even complex qualitative and quantitative attempts in combination with selective reference
analytical methods. Qualitative attempts comprise analysing, e.g., species and in some cases
also origin, quantitative analysing chemical and physical parameters [1]. Two-dimensional
correlation spectroscopy (2D-COS) has been developed towards a powerful analysis tool for
monitoring the dynamics of a spectrometer system [2]. The miniaturization of spectrometers
is a highly demanding trend, enabling to carry out investigations at any independent place.
Imaging and mapping spectroscopic attempts (MIR, NIR, Raman) enable high-resolution
analysis of potent ingredients down to approximately 4 pm and 1 pm, respectively. This
contribution highlights recent advances of molecular spectroscopy in natural product research.
The latest technical developments will be discussed followed by several selected applications
in food and medicinal plant analysis. Their limits and advantages over traditional methods will
be critically evaluated to point out the future trends.

Keywords: Vibrational spectroscopy, imaging analysis, chemometrics
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SL-004

Mass Spectrometry metabolomics to identify bioactive
compounds and synergists from botanical natural products

Nadja Cech

University of North Carolina at Greensboro, Greensboro, United States

Plants have been employed since antiquity for the treatment and prevention of disease, and still
constitute a major form of healthcare worldwide. The immense chemical complexity and
variability of plant based (botanical) medicines makes evaluation of their safety and efficacy
extremely challenging. Much of the research in the field of botanical natural products has
focused on reducing this complexity in pursuit of single active compounds that can be
developed as pharmaceutical drugs. However, traditional health care practices typically
employ botanical medicines as complex mixtures, and methods for understanding the
interactions that occur in these mixtures are limited. Towards this goal, we have developed
metabolomics tools to understand combination effects in botanical medicines. This
presentation will focus on a new approach developed by our laboratory (comparative
bioactivity modeling) that employs comparisons between predicted and observed biological
activity of mixtures to identify those that contain synergists. Integral to the success of this
approach is the use of informatics strategies to integrate biological and chemical datasets. We
will provide data demonstrating the applicability of comparative bioactivity modeling using
antimicrobial activity of the traditional Chinese medicine Salvia miltiorrhiza (Danshen) as a test
case. Our data demonstrate the feasibility of the approach for predicting which mixture
constituents are responsible for synergistic, additive, or antagonistic interactions prior to
isolation.
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SL-005

Mass spectrometric dereplication of natural products using mass
spectrometry integrated approach

Syed Ghulam Musharraf, M. Igbal Choudhary and Atta-ur-Rahman

H.E.]. Research Institute of Chemistry, International Center for Chemical and Biological Sciences, University
of Karachi, Karachi-75270, Pakistan

Plant metabolites can act as drugs for the treatment of a variety of diseases due to their unique
skeletal features. A large number of plant metabolites are used as drugs for the treatment of
many diseases. The structural diversity of these plant metabolites formed by complex
enzymatically controlled pathways is still not fully explored. Moreover, to preserve the
medicinally important endemic and non endemic plant species and their sustainability, the
quantity of plant material has been limited to the analytical level. Therefore, sensitive and high-
throughput dereplication methods are required for better, unambiguous and high-throughput
analysis of natural products in complex mixtures.

This talk will focus on the high-throughput dereplication strategy for the unambiguous
identification of different classes of natural product through LC-ESI-MS/MS in the plant extract
using an integrated approach which includes several confirmatory steps such as exact masses
measurement, diagnostic fragment ions, databases search, and isotopic pattern. Based on above
mentioned integrated approach, we have recently investigated different classes of natural
products including withanolides (steroidal lactones) [1], pregnane-type steroidal alkaloids [2]
and Buxus steroidal alkaloids [3, 4] and indentified them in the extract of Withania somnifera,
Sarcococca coriacea and Buxus papillosa, respectively, by using electrospray ionization
quadropole time-of-flight mass spectrometry (ESI-QTOF-MS/MS) and LC-QQQ-MS analysis.
Moreover, the fragmentation pathways and characteristic fragments of a new triterpenoid [5]
and some diterpenoids [6] by using ESI-QqTOF-MS/MS will also be presented.

Keywords: mass spectrometry, dereplication, electrospray ionization, natural products
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SL-006
Metabolomic strategies for marine natural products analysis

Norberto Peporine Lopes

Department of Physic and Chemistry, NPPNS-FCFRP, University of Sdo Paulo. Av. Do Café s/n, Bairro Monte
Alegre, CEP: 14903-040, Ribeirdo Preto, Sdo Paulo Brazil

Plants and other living organisms have long been used as source for different useful human
products. Traditional medicines have always been a source for the cure of many diseases since
antiquity. However, their rational use was possible only after the understanding of how the
compounds present in plants had their activities proved. Then the search for new bioactive
compounds had a huge development and as consequence, a number of new molecules with
different spectra of activities were found. Numerous examples of bioactive natural products are
known, however their discoveries have always been associated with the development of new
analytical techniques. Recently metabolomics strategies based on mass spectrometry improved
dereplication process and also open new perspectives for chemical biology investigations. Even
though the search for new drugs from plants and other organisms is still exciting and attractive,
chemistry has played a key role in the explanation of biological and biochemical observations,
opening a number of opportunities in the area. Each single organism (plant, marine or
terrestrial animals, microorganism, algae, among others) interacts with ecosystem by different
strategies including chemical signals and/or chemical defenses. Compounds involved in this
process are usually secondary metabolites, than we can accept the concept that organism
actions are governed by the flux of energy and information through an enormous number of
molecules. Also, the natural products can have unknown physiological functions that must be
deeply understood in the future. In this talk we provide an integrative overview of mass
spectrometry strategies helping integrative metabolomics analysis and imaging generation for
the Brazilian Biodiversity.

Keywords: Brazilian Biodiversity, Brazilian Savana, Atlantic Forest, Mass Spectrometry.
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Bioactive alkaloids towards enzymes related to
neurodegeneration from Psychotria nemorosa
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Psychotria nemorosa Gardner (Rubiaceae) is a shrub reaching 2 m in height that grows in the
rainforest from subtropical and tropical regions of Brazil. Species belonging to this genus are
known to be rich in bioactive indole alkaloids acting on enzymes related to neurodegeneration
such as monoamine oxidase-A (MAO-A) and butyrylcholinesterase (BChE). The alkaloid extract
of the aerial parts from P. nemorosa was tested towards MAO-A and BChE and showed a strong
inhibitory activity [1]. Seventeen alkaloids, among which twelve uncommon azepino-indole
derivatives, were isolated from the active extract by semi-preparative HPLC, and characterized
by NMR including 1H-, 13C-NMR, HSQC, HMBC, COSY and NOESY experiments, as well as ECD,
UV, IR, and mass spectrometry. Amid the azepino-indole derivatives, ten compounds have not
yet been described in the literature. Furthermore, some of these compounds showed significant
in vitro inhibition of MAO-A and BChE with ICso values below 20 uM.

Keywords: Psychotria nemorosa, azepino-indole alkaloids, butyrylcholinesterase
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Integrating chemical and biological data to investigate
Echinodorus grandiflorus as a source of potential anti-arthritic
agents
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The leaves of Echinodorus grandiflorus (Alismataceae) are traditionally used in Brazil to treat
arthritis and other inflammatory conditions. Extracts and fractions of different polarities were
prepared from E. grandiflorus leaves and had their quantitative composition analyzed by HPLC-
DAD. The effect of the preparations on the release of TNF-a by LPS-stimulated THP-1 cells was
assayed. Polynomial regression analysis disclosed the association between the contents of
swertiajaponin, swertisin, trans-aconitic and chicoric acids with the inhibition of TNF-a release
elicited by the extracts and fractions. None of the compounds tested alone abolished TNF-a
release completely, as found by some extracts and fractions, suggesting a synergistic effect
between the constituents. Therefore, a standardized flavonoid-rich fraction (FLAV) was
produced and given orally (0.7-7.2 mg/kg) to previously immunized mice. FLAV treatment
reduced neutrophil recruitment to the joint cavity and in periarticular tissue. The levels of
CXCL-1, TNF-a and IL-18 were diminished in the periarticular tissue of FLAV-treated mice, as
well as mechanical hypernociception. Histological analysis confirmed that FLAV suppressed
joint inflammation and inhibited cartilage and bone destruction. Aiming to explore the anti-
inflammatory potential of trans-aconitic acid (TAA), mono-, di-, and triesters thereof were
prepared and screened in a model of LPS-induced acute arthritis in mice. Diesters were the
most active derivatives, regardless of the alcohol employed in esterification, whereas
bioactivity of the compounds improved by increasing the length of the aliphatic chain of the
alcohol employed in reaction. In general, the esters showed higher potency than TAA. When
administered orally to mice (0.017 to 172.3 umol/Kg), the diethyl, di-n-butyl and di-n-octyl
esters of TAA reduced the cellular infiltration into the knee joint, especially of neutrophils. In
conclusion, diesters of TAA and flavonoids were identified as potentially useful derivatives /
compounds from E. grandiflorus leaves for the management of rheumatoid arthritis.

Acknowledgements: FAPEMIG, CAPES and CNPq (Brazil).
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Bioguided fractionation and molecular networking to access the
chemical diversity of bioactive extracts on fibroblasts AGEs
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Glycation is a non-enzymatic reaction between proteins and sugars. It gives rise in the human
body to the formation of Advanced Glycation End products (AGEs). Accumulation of AGEs in
the skin occurs upon aging and leads to the formation of wrinkles, dark spots and yellowish
skin tone [1]. The aim of our study was to find natural products able to reduce intracellular
glycation in order to develop original and effective anti-aging ingredients.

In order to screen a library of microbial extracts, a method was developed to quantify the
intracellular glycation of dermal fibroblasts.

This led to the selection of two ethyl acetate active extracts: one extract of Colletotrichum
gloeosporioides isolated from the leaves of Sabicea cinerea, and one extract of Sphingobacterium
sp. isolated from a Nasutitermes sp. nest. These two extracts exhibited significant deglycation
activity on human dermal fibroblasts (Fig. 1A).

Thorough chemical investigation led to the isolation of diverse compounds, including four
previously unknown acoranes (Fig. 1B) from Colletotrichum gloeosporioides [2], and various
2,5-diketopiperazines from Sphingobacterium sp.

The use of molecular networking to explore more in depth the chemical diversity of these
extracts led us to determine the presence of three other isomers of the isolated acoranes in the
Colletotrichum extract, and numerous other 2,5-diketopiperazines in the Sphingobacterium
extract.

To conclude, bioguided fractionation led us to discover new and known compounds with
various chemical structures, while analysis of molecular networks let us access a second level
of knowledge where diversity of minor compounds can be revealed.

Acknowledgements: This works has benefited from a CIFRE grant (Association Nationale de la Recherche
et de le Technologie, France, ANRT n°2013-1326), and from an “Investissement d’Avenir” grant (Agence
Nationale de la Recherche, France, CEBA, ANT-10-LABX-25-01).
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Isolation and identification of secondary metabolites, including
four new compounds, from three Digitalis species
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In the flora of Turkey, the genus Digitalis L. is presented by 9 species [1]. Digitalis was formerly
a member of Scrophulariaceae, but after phylogenetic and chemotaxonomic studies it has been
moved to Plantaginaceae [2]. In this research 1 endemic total 3 species; aerial parts of
D.davisiana Heywood, D.grandiflora Miller and D.viridiflora Lindley were studied. Studies on
methanolic extracts resulted in the isolation of 4 new compounds; digidavisoside A,
digidavisoside B, davisoside [phenylethanoid glycosides (PGs)] from D.davisiana and
digigrandifloroside (cardenolide glycoside) from D.grandiflora. Totally 18 compounds were
isolated which 11 of them are PGs. The known compounds isolated from D.davisiana were
characterized as ferruginoside B, isolugrandoside, lugrandoside, maxoside, 3'"-O-
methylmaxoside, trans-lamiuside E, digiciliside B, p-hydroxyacetophenon, chyrsoeriol and
from D.grandiflora were characterized as salidroside, cornoside, rengyosides A, B and
cleroindicin A. 3 species were compared by LC-MS/MS analysis. Lugrandoside and maxoside
were detected as major compounds. Results were evaluated on the basis of phytochemistry and
chemotaxonomy. PGs were selected for chemotaxonomical evaluation. Although PGs could be
found widely in other families, 3'-0-glucosyl-caffeoyl glycosides found only in Plantaginaceae
[3]. In our study from isolated 11 PGs, 6 of them are 3'-O-glucosyl-caffeoyl glycosides. Our
results support the chemotaxonomical studies of Plantaginaceae family. In addition, this is the
first report for the isolation of rengyosides A-B and p-hydroxyacetophenon from a Digitalis
species.

Acknowledgements:This study is supported by TUBITAK and HUBAB
Keywords: Digitalis, Plantaginaceae, phenylethanoid glycosides, chemotaxonomy
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Eight new caged xanthones, doitunggarcinones E-L (1-8), all as scalemic mixtures, were
isolated from the stem bark and leaf extracts of Garcinia propinqua. Five other known caged
xanthones (9-13) were also isolated as scalemic mixtures. The structures were elucidated on
the basis of spectroscopic methods. The separation of the enantiomers of 1-13 was achieved by
semi-preparative chiral HPLC. The absolute configuration of compound (+)-1, (+)-9 and (+)-10
was determined by single-crystal X-ray crystallographic analysis using Cu Ka radiation. The
absolute configurations of the other related compounds were determined from comparisons of
their ECD spectra with those of compound (+)-1 (+)-1, (+)-9 and (+)-10. Compounds (-)-6 and
7 showed weak cytotoxicities against a colon cancer cell line HCT116 with ICso values of 14.23
uM and 23.95 pM, respectively, whereas compounds (-)-11, (+)-11, (-)-12, (+)-12, and (-)-13
showed potent cytotoxicities against a colon cancer cell line with I1Cso values of 2.60, 7.02, 1.47,
3.37, and 4.14 pM, respectively, which were better than the standard control doxorubicin (ICso
9.74 uM).
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Simple screening for high-colibactin producers from clinical
samples using activity-based fluorescent probe
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Colibactin-producing Escherichia coli has been linked to colorectal oncogenesis. However, the
known colibactin producer Nissle 1917 has been used clinically as a probiotic for over a century
without a report of increased risk of developing colorectal cancer. While it is hypothesized that
high-colibactin producers may be associated with, the study is complicated further by the
limited understanding of colibactin biosynthesis, which is part caused by the inability to isolate
colibactin in large quantity from colibactin-producing E. coli. Here we report the creation of
fluorescent probes that are activated by CIbP, the peptidase that matures precolibactin into
genotoxic colibactin, to facilitate the identification of high-colibactin producers. Our probe
successfully isolated an E. coli strain that can produce colibactin 26-fold greater than Nissle
1917 from a colorectal cancer sample. We also demonstrated the usefulness of our probe in
high-throughput screening of clinical samples for identifying colibactin-producing isolates. The
probe only serve as a valuable clinical diagnostic tool but also be used to identify high colibactin
producers that would help advance our understanding of colibactin biosynthesis.
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Botanical nematicides originating from Mediterranean plants: An
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Plant-parasitic nematodes are major agricultural pests causing crop losses exceeding $100
billion dollars and in particular the genus Meloidogyne sp., parasitizes almost every species of
vascular plant. Traditionally phyto-nematodes control has been based on soil sterilants, of great
environmental impact, most of which are now banned. Consequently, it is mandatory to develop
eco-sustainable alternative tools. The Mediterranean Basin is an area where various soils and
climatic conditions allow a vast plant biodiversity providing with chemical botanicals of
significant nematicidal potency. This is our groups’ 10 years’ work review on the
Mediterranean botanicals that can control Meloidogyne sp.

Over 20 plant species were studied for their nematicidal activity against different Meloidogyne
sp., species and growth stages; and over 25 active ingredients have been identified and
quantified in the active plant extracts. In terms of efficacy, the parameters studied were
paralysis capacity, egg hatch inhibition activity and parasite biological cycle arrest in host roots.
Synergism, fumigant activity and attraction have been studied along with the mode of action on
nematode cuticle or/and biochemical target site. Beneficial side effects were delineated in soil
microcosms and plant physiology.

Conclusively an integrated pest management can be sustained if : a) nematicidal plant species
are used in crop rotation for incorporation prior to the establishment of the nematode
susceptible crop, b) the aqueous edible extracts are considered of inclusion into the low risk
(EC 1107/2009 Article 22, 47) or basic substances (EC 1107/2009 Article 23) catalogs and c)
the pure nematicidal compounds (aldehydes, Kketones, acids, isothiocyanates,
furanocoumarins) are used as model molecules for synthesis, to be formulated alone or in
synergistic mixtures with attractive properties. Some additonal applications with regard to
pharmacy, that is antimicobacterial and anticancer activity, are mentioned.
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Reduction of polyglutamine aggregates in a cellular model of
Huntington’s disease by an ethanolic extract of Ugni molinae wild-
type strain.
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The most common neurodegenerative diseases like Alzheimer's disease, Parkinson’s disease,
amyotrophic lateral sclerosis (ALS) and Huntington’s disease (HD) are characterized by
common pathological features, highlighting the accumulation of neurotoxic protein aggregates.
Thus, strategies to reduce protein aggregation and toxicity represent a relevant therapeutic
target. Our laboratory focuses on studying the role of protein aggregation in neurodegenerative
diseases and the identification of possible pathological mechanisms that contribute to the loss
of neuronal function. This work proposes to uncover new biomedical applications of small
molecules present in native Chilean plants. We have established a collaboration network with
different laboratories of organic chemistry with experience with native flora to develop a new
research line in our country. We have generated a library of semi-purified extracts from
different plants and screen them using cell-based assays to monitor protein aggregation using
an automated platform for microscopy with high capacity. From this screening, we identified a
strong anti-aggregation activity of two extracts from wild-type Ugni molinae leaves.
Interestingly, there were previously identified anti-inflammatory triterpenoids from ethyl
acetate and ethanol extracts derived from Ugni molinae leaves, associated with a rich content
of antioxidants phenolic compounds. These results were validated by western blot and filter
trap assays in neuronal cell lines, where the reduction of aggregates of polyglutamine was
detected as well. The previous characterization of those extracts using mass spectroscopy
shows the main group of glycosylated compounds derived from phenolic acids, which need to
be purified to tested them individually for identification of the active compound(s).
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Invitro anti-cancer activity of Barringtonia asiatica (L.) Kurz crude
methanolicleaf extract against human breast adenocarcinoma cell
line, MCF-7
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Cancer is one of the most widespread diseases and has been considered as a major threat to the
majority of the people in the world today. It is one of the leading causes of morbidity and
mortality worldwide. The cytototoxic effect of Barringtonia asiatica (L.) Kurz crude methanolic
leaf extract was determined on human breast adenocarcinoma cells (MCF-7) by MTT assay [1].
The highest cytotoxic activity was observed when MCF-7 cells were exposed to 100 pg/mL of
the crude extracts. The total phenolic and flavonoids contents were determined using Folin-
Ciocalteu and aluminum chloride methods [2], respectively. The free radical scavenging activity
was performed by 2,2-diphenyl-1-picrylhydrazyl (DPPH) assay.

The total phenolic content was 52.66 + 1.90 mg GAE/g Sample, and the total flavonoid content
was 98.19 * 2.93 mg QE/g Sample. The crude methanolic leaf extract of B. asiatica has a free
radical scavenging activity 83.68+0.91%. Results showed that leaves of Barringtonia asiatica
(L.) Kurz possess significant free radical scavenging activity, and clear correlation exists
between the strong antioxidant activity with the flavonoid contents.

The results suggest that Barringtonia asiatica (L.) Kurz can be regarded as a promising
candidate for natural plant source of anticancer and antioxidant compounds. Moreover, the
results support the need of further studies to isolate potential anticancer compounds with
cancer cell specific cytotoxicity.

Acknowledgement: Department of Pure and Applied Chemistry, Visayas State University, Department of
Biotechnology, Visayas State University
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HPLC-PDA based chemical profiling and antimicrobial activity
studies on Citrus grandis and C. sinensis from the Iraqi flora
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The genus Citrus of the family Rutaceae from the Iraqi flora produces vitamin C, essential oils
and phenolic compounds. Phenolic compounds from this genus, especially flavonoids like
hesperidin, narirutin, naringin, neohesperidin, eriocitrin, neoeriocitrin, rutin, diosmin,
neoponcirin, and nobiletin, possess various biological properties. Other bioactive compounds
from this genus include p-carotene, lutein, lycopene and cryptoxanthin, and cinnamic acid
derivatives like caffeic acid, ferulic acid, chlorogenic acid, and p-coumaric acid. The aim of the
current study was to evaluate the antimicrobial activity of the extracts of the peels, and the
leaves of C. sinensis and the leaves of C. grandis, and to carry out HPLC-PDA based chemical
profiling of the extracts. Dried plant materials were subjected to Soxhlet extraction sequentially
with n-hexane, dichloromethane (DCM) and methanol (MeOH) to obtain nine different extracts.
The potential antimicrobial property of the extracts as well as the chromatographic fractions
was assessed against five microbial strains: Candida albicans, Escherichia coli, Micrococcus
luteus, Pseudomonas aeruginosa and Staphylococcus aureus, using the microtitre plate-based
antibacterial assay incorporating resazurin as an indicator of cell growth [1]. Active extracts
were fractionated, using Vacuum Liquid Chromatography (VLC) for the n-hexane and DCM
extracts, and reversed-phase Solid-Phase-Extraction (SPE) for the MeOH extracts [1]. Generally,
a majority of these extracts and fractions exhibited antimicrobial activity at different
concentrations. The minimum inhibitory concentration (MIC) of the active extracts/fractions
of the DCM extract of C. sinensis peels was the most active extract (MIC = 6.10x10-4 mg/mL)
against M. luteus. HPLC-PDA based chemical profiling of the active extracts/fractions revealed
the presence of mainly isoquinoline alkaloids, simple coumarins, furanocoumarins and
flavonoids. Antimicrobial activities of C. grandis and C. sinensis as observed in the current study,
provided some evidence for their traditional uses to treat infections.
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Evaluation of antimicrobial, disinfectant and anti-inflammatory
potential of Garcinia cambolia: A potent source for
pharmaceuticals and disinfectants
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Garcinia cambogia is extensively utilized in indigenous medicine in Sri Lanka to treat
inflammatory conditions, skin diseases and related disorders. However, neither its
pharmacological features nor the phytochemistry are explored in depth to rationalize the
reported ethnobotanical significance. Thus, the present study is undertaken to investigate
antimicrobial, disinfectant and anti-inflammatory activities of different extracts prepared from
fruits of G. cambogia and to study its phytochemical profile. The antimicrobial activity of the
extracts against Gram positive and Gram negative bacteria including clinical isolates of
methicillin resistant Staphylococcus aureus (MRSA) was evaluated by the broth micro-dilution
assay while the disinfectant potential was determined by surface disinfectant assay. Since 5-
lipoxygenase (5-LO) and microsomal prostaglandin E2 synthase (mPGES)-1 are well-known
target enzymes associated with inflammatory disorders, cell-free and cell-based assays were
employed to investigate the suppression of 5-LO and mPGES-1 activities. Out of the tested
extracts, a conspicuous antibacterial activity was observed in the n-hexane extract with
minimum inhibitory concentration (MIC) of 31.25-125 pg/mL against Staphylococcus aureus, S.
saprophyticus and MRSA. Interestingly, these MIC values were significantly lower versus those
of most of the ubiquitous phyto-constituents. Moreover, the disinfectant capacity of this extract
against S. aureus and MRSA isolates was comparable to that of the commercial disinfectant used
as the positive control. Further, the n-hexane extract displayed highly potent anti-inflammatory
activity with ICso of 0.15 and 0.92 pg/mL in cell-free and cell-based 5-LO assays, respectively,
and an [Cso of 0.29 pg/mL in mPGES-1 assay. These potencies are much superior over herbal
extracts frequently used as anti-inflammatory remedies in Western countries. The plant
contains phytosterols, fatty acids, sesquiterpenes, and several other types of secondary
metabolites, as revealed by GC-MS analysis. Together, our findings demonstrated that G.
cambaogia possess significant biological activities, and further studies are in progress in the
pursuit of new phytotherapeutics and disinfectants.
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Folic acid supplementation repressed hypoxia-induced
inflammatory response in human promyelomonocytic cells

Xinwei Jiang
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Hypoxia is positively correlated with inflammation and various chronic diseases. Folic acid as
a dietary compound has been shown to ameliorate inflammatory reactions, but the metabolism
of folic acid protecting against hypoxia-induced injury is still unclear. In our study, we examined
the inflammatory signal transduction pathway in folic acid treated human pro-myelomonocytic
cells (THP-1 cells) under hypoxic culture conditions. Our results indicated that the
supplementation with folic acid significantly reduced the levels of interleukin 13, interleukin 8,
tumor necrosis factor and increased levels of interleukin 10 in cells under hypoxic conditions.
Treating THP-1 cells with folic acid suppressed oxidative stress, hypoxia-inducible factor 1a
(HIF-1a), and upregulated PHD1 in a dose-dependent manner. Folic acid suppressed hypoxia-
induced Akt phosphorylation and NF-xB translocation. Additionally, folic acid targeted the
activation of Janus kinase 2(JAK2), down-regulated the phosphorylation of activators of
transcription 3 (STAT3) in cells. However, the absence of folic acid did not make cells more
vulnerable under hypoxic conditions. In conclusion, folic acid efficiently inhibited the
inflammatory response of THP-1 cells under hypoxic conditions by mediating PI3K/Akt/HIF-
laand JAK2 /STAT3 signaling pathway. Our study supports a basis for treatment with folic acid
for chronic inflammation, which is correlated with hypoxia.
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Chemical tuning of plant hormone by using stereoisomer of a
natural product

Minoru Ueda
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The phytohormone 7-iso-(+)-jasmonoyl-L-isoleucine (JA-Ile) mediates plant defense responses
against herbivore and pathogen attack, and thus increases plant resistance against foreign
invaders [1]. However, JA-Ile also causes growth inhibition of plants as a serious side-effect.
This 'tradeoff’ between growth and defense causes a serious difficulty in the application of JA-
Ile as a chemical regulator of plant.

We will report the rational design and synthesis of a small molecule agonist (NOPh) that can
upregulate defense-related gene expression and promote pathogen resistance without causing
growth inhibition in Arabidopsis (Figure) [2]. We developed such a 'dream molecule' based on
a stereoisomer of a JA-Ile mimic natural product, coronatine (COR) [3,4]. JA-lle/COR is
perceived by the COI1-JAZ co-receptor, and there coded the one COI1 and 13 JAZ idoforms in
Arabidopsis genome. NOPh can stabilize interactions between COI1 and JAZ9/JAZ10 but no
other JAZ isoforms, the agonist leads to formation of JA-Ile co-receptors that selectively activate
the JAZ9-EIN3/EIL1-ORA59 signaling pathway. The design of a NOPh agonist with high
selectivity for specific protein subtypes may help promote the development of chemical
regulators that do not cause a tradeoff between growth and defense.
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Molecular complexity and structural diversity of natural products has always been a source of
inspiration for organic and medicinal chemists to design small molecules for medicinal
chemistry or for other biological applications. Total synthesis of natural products often fails to
provide adequate numbers and amounts of their analogues and derivatives for screening
purposes. This unfortunate reality has pushed modern probe and drug-discovery research to
employ a significant number of accessible synthetic chemical libraries in biological screenings,
despite their unimpressive results in the last two decades. Nature is a great chemist and has
more to offer to help design synthetic strategies to expand the biologically relevant chemical
space that is so demanding for biological screenings. In this talk, our efforts to concisely build
structurally diverse molecular frameworks amenable to compound collection synthesis, in
particular, by means of various synthetic strategies like cascade reactions, novel annulation and
cycloaddition reactions or modification of natural products etc. shall be presented. The role of
new complex small molecules in unravelling new biological functions will also be briefly
discussed.
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SL-021

Design, semi-synthesis and evaluation of anticancer and
antimalarial cycleanine analogues

Fidelia Uche, Alan Richardson, Paul Horrocks, Wen-Wu Li
Institute for Science and Technology in Medicine, Keele University, Stoke on Trent, United Kingdom

The macrocyclic bisbenzylisoquinoline (BBIQ) alkaloids are among different large classes of
plant-derived alkaloids common in Menispermeaceae, Annonaceae, Berberidaceae,
Monimaiaceae and Ranunuclaceae [1]. The BBIQ alkaloids were reported to exhibit anti-
ovarian, -lung, -bladder, -colorectal, -gallbladder carcinoma and —prostate cancer activities [2]
as well as anti-malarial property [1]. The use of isolated natural products as scaffolds to
generate their analogues via chemical transformation is a promising approach in drug
discovery [3].

Our previous studies demonstrated that BBIQ alkaloids such as cycleanine (1), showed potent
anti-ovarian cancer activity via apoptosis induction [4-6]. Here, we synthesized two novel
(aminoalkyl)cycleanine analogues (2 and 3) through a simple and efficient two-step reaction
starting from cycleanine isolated from Triclisia subcordata Oliv. These analogues showed
greater potency than the unmodified cycleanine in three human ovarian cancer cell lines. Both
2 and 3 induced apoptosis in ovarian cancer cells by activations of caspases 3/7, cleavage of
PARP, increase in subG1 cell cycle phase and in the percentage of apoptotic cells. Confocal
fluorescence microscopy analysis confirmed the cellular uptake of alkaloids in ovarian cancer
cells by using the unique alknylcycleanine (3) via click chemistry reaction. Furthermore,
cycleanine and the two synthetic analogues also showed potent in vitro antiplasmodial activity
with ICso at micro-molar range. Our results suggest that cycleanine could be a hit compound for
the future development in attacking ovarian cancer and malaria.

1 2 R=N{CH3),
3 R=NH-CHy,-C=CH
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SL-022

Total synthesis and structure-activity relationship study of
Rakicidin A. Discovery of analogues with improved
pharmacological properties against metastatic cancer.

Michail Tsakos?, Kristian Jacobsen?, Nikolaj Villadsen?, Thomas Poulsen?

1National And Kapodistrian University of Athens, Zografos, Greece, 2Aarhus University, Aarhus, Denmark

Microbial natural product Rakicidin A (1, Figure 1) is a macrocyclic lipodepsipeptide with
remarkable biological activity. It displays potent and selective growth inhibitory activity
against hypoxic cancer cells, as well as, imatinib-resistant chronic myelogenous leukemia cells,
a type of cancer stem cells.[1] Tumor hypoxia has been tightly linked to the capacity of cancer
cell populations to form new tumors via the activation of a latent transcriptional program called
the epithelial-mesenchymal transition.[2] On the other hand, cancer stem cells exhibit
enhanced resistance to chemotherapy and radiation and can survive in a quiescent state, giving
rise to the relapse of the disease even years after the end of the treatment.

Structurally, Rakicidin A is the first member of a class of natural products that comprise a
vinylogous dehydroalanine residue, termed 4-amido-2,4-pentadienoate (APD). This unique
functionality is essential for biological activity, most likely interacting as an electrophilic
warhead with the biological target. Following the total syntheses of 1 by the Chen [3] and
Poulsen [4] groups, a series of analogues has been synthesized with augmented cytotoxicity or
selectivity towards hypoxic cancer cells. [4-6] Herein, we wish to discuss the structure-activity
relationships of the rakicidin scaffold and, furthermore, provide a status on the ongoing
biological investigations with respect to the mechanism of action of the natural product.
Keywords: antitumor agents, tumor hypoxia, cancer stem-cells, cyclolipodepsipeptides, natural
products, secondary metabolites.
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SL-023

Practical synthesis, neurotrophic activities, and structure-activity
relationship of talaumidin derivatives

Kenichi Haradal, Rina Bando!, Ryo Irimaziril, Miwa Kubol, Yoshiki Koriyama?, Yoshiyasu
Fukuyama?

1Faculty of Pharmaceutical Sciences, Tokushima Bunri University, 180 Yamashiro-cho, Tokushima, 770-
8514, Japan, 2Graduate School and Faculty of Pharmaceutical Sciences, Suzuka University of Medical
Science, 3500-3 Minamitamagaki, Suzuka, Mie, 513-8670, Japan

(-)-Talaumidin (1), a 2,5-biaryl-3,4-dimethyltetrahydrofuran lignan, shows potent
neurotrophic activities such as neurite-outgrowth promotion and neuroprotection in NGF-
differentiated PC12 cells and primary cultured rat cortical neurons. Previously, we reported
that (-)-(1S,2R,3S,4R)-stereoisomer 2 exhibited more significant activity than the natural
product 1. In this study, we have established a practical synthesis of talaumidin derivatives, and
have investigated their neurotrophic activity in vivo and the structure-activity relationship.

To explore more active compounds which can be prepared in a practical scale, we developed a
five-step synthesis of talaumidin derivatives. First, a racemic compound of (-)-2 (2a) was
synthesized and its neurotrophic activities were assessed. The neurotrophic property of
racemic 2a was found to be similar in activity to that of (-)-2. Using the same synthetic
methodology as 2a, twelve talaumidin derivatives were synthesized to optimize the oxy-
functionality on aromatic rings. As results, bis(methylenedioxybenzene) derivative 2b
possessed the highest neurotrophic activity.

Next, our attention was focused on the structure-activity relationship for the neurite-outgrowth
activity. In order to examine the roles of aromatic rings and methyl groups in 2b, mono-phenyl
compound 3 and demethyl compound 4 were prepared. Although the mono-phenyl 3 showed
no activity, the demethyl compound 4 exhibited lower activity than 2b. It implies that two
phenyl groups on tetrahydrofuran are the crucial structural units, and two methyl groups serve
to enhance the neurotrophic activity.

Finally, we evaluated the neurotrophic activity of 1, 2a, and 2b in vivo, which is the regenerative
activity of mouse optic nerve. Interestingly, the three compounds were found to induce
regeneration of the injured optic nerve at 30 pM. In particular, compounds 2a and 2b induced
more significant regeneration than 1.

These results suggest that talaumidin derivatives can be novel therapeutic agents for
neurodegenerative diseases such as depression, glaucoma, and Alzheimer’s diseases.
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SL-024

Synthesis and evaluation of cembranolide type compounds for
treatment of HPV-mediated carcinomas

Patrik Eklund!, Yury Brusentsevl, Rajendran Senthil? and John Eriksson?

1Laboratory of Organic Chemistry Abo Akademi University, Turku, Finland, 2ZLaboratory of cell biology, Abo
Akademi University, Turku, Finland

The vast majority of cervical and 75% of oropharyngeal carcinomas is triggered by infection
with a high-risk oncogenic human papillomavirus (HPV). HPV E6 and E7 oncoproteins are
critical for viral-induced cancer, and hence, they represent valuable targets for therapeutic
intervention in HPV-mediated cancers. Our earlier research on the cembranoid anisomelic acid
(AA) showed that AA has potential to induce apoptosis in HPV cells by the depletion of E6 and
E7 oncoproteins. [1] We here present a structure activity relationship and the evaluation of 17
synthetic anisomelic acid like compounds, i.e simplified cembranolid structures, as HPV
inhibitors against some papilloma cell lines. We observed that these compounds induce
apoptosis by the same E6/E7-based mechanism as AA, but at earlier time points, thus being far
more effective than AA. Binding to the E6 protein was studied by in silico docking studies and
by STD NMR. Further, the data indicated that only part of the structure of AA (i.e., lactone ring)
is required for the molecular action. Further, cancer xenograft models in nude mice
demonstrated proof of principle, where a decrease in tumor size was observed in HPV-driven
tumors treated with our compounds.
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Asymmetric total synthesis of mycolic acids from Mycobacterium
tuberculosis for structure elucidation

Nabil Tahiri, Peter Fodran, Dhinesh Jayaraman, Martin Witte, Adriaan Minnaard

University of Groningen, Groningen, Netherlands

Mycolic acids (MAs) occur as variable mixtures of different classes and chain lengths in the cell
envelope of Mycobacterium tuberculosis. The presence of MAs has been linked with the
resistance of these organisms to current antibiotics, as they play a crucial role in the
impermeability of the cell envelope.

In Mycobacterium tuberculosis MAs occur as a complex mixture of alpha, keto and methoxy MAs.
Although the stereochemistry of the p-hydroxy acid motif has been elucidated and
demonstrated to be the same for all MAs [1], the stereochemistry in the cyclopropyl and
methoxy methyl moieties have not been unambiguously elucidated. Therefore, we synthesized
all four possible diastereomers (Figure 1), by varying the stereochemistry in the cyclopropyl
(Fragment B) and methoxy methyl (Fragment C) moieties while maintaining a RR
stereochemistry for the B-hydroxy acid motif (Fragment A). The biological activity of these
synthetic MAs will be compared with a natural sample in order to study the effect of the varying
stereochemistry on biological activity.
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SL-026

Plant polyphenols - drug interactions are overlooked - modeling
studies may help

Zohar Kerem?, Loai Basheer?, Yelena Guttman!

1The Hebrew University of Jerusalem, Rehovot, Israel, 2Tel Hay Academic College, Kiriat Shmona, Israel

Food - drug interactions, alternative medicine and polypharmacy are all topics of increasing
concerns. Indeed, the use of alternative or complimentary medicine, defined as a range of
products and treatments that are not a part of conventional medicine, is growing rapidly.
Hence, supplement-drug and herb-drug interactions should be visited, to inform physicians,
patients, and last but not least, regulators of potential adverse interactions. The lack of
knowledge allows vast number of herbals and supplements to be promoted by salesmen,
regardless of their multitude of effects on human health. To investigate the relevance and
hazardous potential of this issue we have selected a small number of widely consumed herbals,
and used in vitro assays to determine their potency to inhibit Cytochrome P450 3A4 (CYP3A4),
the major site of drug metabolism. We then selected the more potent inhibitors and performed
docking calculations of their known bioactives, to explain the results. Extracts of black cohosh,
green tea, curcumin and pomegranate were demonstrated to be potent inhibitors, using doses
which are derived from actual consumption. Considering the potent inhibition of CYP3A4 by
herbals reported here, patients might be exposed to overdosing. Our work demonstrates that
modeling, such as docking calculations, may be instrumental to formulate the features that
determine a potent inhibitor. The results and methods presented here may also explain, in part,
the response to medical regimes, and should be of interest to natural products chemists, health
professionals and to the general public.
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SL-027

Asymmetric synthesis of 2,6-disubstituted piperidine alkaloids
from chiral aziridines

Hyun-Joon Ha, Lingamurthy Macha

Department of Chemistry, Hankuk University of Foreign Studies, Yongin, 17035 Korea

One of the most abundant alkaloids consisted of piperidine rings were found in nature with
various biological activities attracting organic and medicinal chemist to synthesize and to
modify their backbones and functional groups for further studies. Recent success for the
synthesis of isosolenopsins, deoxocassine, and spectaline from chiral aziridines prompted us to
expand our synthetic strategy to elaborate microcosamine A, microgrewiapine A and 6-epi-
microgrewiapine A isolated recently from plant source M. paniculata.

Their asymmetric synthesis proceeded from chiral aziridine-2-carboxylate by functional group
transformation of carboxylate and aziridine ring opening followed by cyclization to construct
piperdine rings and to build the side-chain via Jullia-Kociensky olefination.

This presentation will provide the stereochemical outcomes of 2- and 6-disubstituents with
implication of their biosynthetic pathways.

Acknowledgements: This work supported by the HUFS-2018 and National Research Foundation of Korea
(NRF-2012M3A7B4049645 and 2014R1A5A1011165).
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SL-028
New xanthone derivatives and their nitric oxide inhibitory effects

Siau Hui Mah?, Zi Han Loh?, Soek Sin Teh?

1School of Biosciences, Taylor's University, Subang Jaya, Malaysia, 2Energy and Environment Unit,
Engineering and Processing Division, Malaysian Palm Oil Board, Kajang, Malaysia

Xanthones, secondary metabolites of natural resources, possess various pharmacological
activities and attracted great interest of researchers. The pharmacological activities are relied
primarily on the types of substituent group and their relative position attached to the xanthone
analogue. Due to the limitation on types of xanthones from natural resources, as well as the
increasing demand for alternative drugs in the treatment of inflammation, it led to our interest
in synthesizing new xanthone derivatives and evaluating their anti-inflammatory activities.
Xanthone derivatives with various types of alkyl substituents were synthesized from 3-
hydroxyxanthone by mixing it with alkyl bromide and potassium carbonate in acetone under
reflux for hours. The products were then purified and characterized with NMR, MS, and FTIR
for structural elucidation. Eleven O-alkylated xanthones were successfully synthesized and
further evaluated for their anti-inflammatory activities by measuring the NO inhibition effect
produced from LPS-induced RAW 264.7 cells. All of the compounds showed significant NO
inhibition activities with ICs, values in the range of 10-95 pM. The inhibition effect of these
derivatives is stronger than the standard drug, diclofenac sodium (ICso value = 186.99 uM).
Structure-activity relationship (SAR) study revealed that the xanthones with branched alkyl
substituents showed greater inhibitory activities than the linear alkyl substituted xanthones.
As a result, 3-(cyclobutylmethoxy)-9H-xanthen-9-one, bearing a branched alkyl group at C-3
position is the most potent NO inhibitor with an ICso value of 10.06 uM. As a summary, a series
of alkylated xanthone derivatives that exhibited promising NO inhibition effects were
synthesized successfully, with bulky alkyl group showing the greatest effect. Future studies on
the detail mechanism of action for anti-inflammation is highly recommended to be conducted
on these potent xanthones.

Acknowledgements: Fundamental Research Grant Scheme (FRGS) from the Ministry of Higher Education
(MOHE) for financial support is acknowledged.
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SL-029

Chemical and spectroscopic studies on bioactive terpenes from
marine molluscs

Mary Garson

School of Chemistry and Molecular Biosciences, The University of Queensland, Brisbane QLD 4072,
Australia

Marine molluscs use terpenes derived from their sponge diet to aid in their protection from
predators. In this talk, I will describe some of the recent identifications of cytotoxic and
antimalarial terpenes isolated from colourful nudibranchs by our research group, and highlight
the role of advanced NMR spectroscopy and molecular modelling in the structure
determination. Notably, the use of quantum chemical calculations for the prediction of proton
and carbon chemical shifts provides a valuable tool that aids complex structure elucidation.
Selected examples include: spiroepoxide lactones and splendidalactone from Goniobranchus
splendidus, and isonitriles from Phyllidiella pustulosa and Phyllidia ocellata. Biosynthetic
pathways that may explain the formation of the rearranged terpene metabolites are presented.

H i 0

epoxygoniolide-1 (+)-pustulosaisonitrile-1

Keywords: NMR spectroscopy, DFT, terpene, stereochemistry, nudibranch
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Structure and synthetic study of lipopeptides, isolated from
marine cyanobacteria

Kiyotake Suenaga

Keio University, Yokohama, Japan

Marine cyanobacteria are known for producing a number of bioactive compounds. We isolated
novel bioactive lipopeptides, kanamienamide (1) and minnamides (2-5).

Kanamienamide (1), a novel enamide-containing lipopeptide, was isolated from the marine
cyanobacterium Moorea bouiilonii. The absolute stereostructure was determined based on the
analyses of coupling constants and NOESY data and chiral HPLC analyses of an amino acid
component.

The total synthesis of 1 was achieved. The synthesis features the construction of an enamide
adjacent to an enol ether by Buchwald amidation and an 11-membered ring by Mitsunobu
lactonization. In addition, on the basis of the biological assay of synthetic 1, we clarified that its
real biological activity as a necrosis-like cell death inducer with an ICso value of 32 uM. Yun He
et al. achieved the first total synthesis of 1, and thier paper was published during review of our
paper.

Minnamides (2-5), four novel linear lipopeptides, were isolated from the marine
cyanobacterium Okeania hirsuta. The absolute stereostructure of amino acid moieties in
minnamide A (2) was determined based on chiral HPLC analyses or Marfey’s method.
Minnamide A (2) inhibited the growth of HeLa cells with an ICso value of 0.17 uM. However, the
analogues of minnamide A that have a shorter fatty acid and/or lesser amino acids did not show
growth inhibitory of HeLa cells.

Stereochemistry of the peptide moiety 2 was determined based on chiral HPLC analysis of acid
hydrolysate. Partial acid hydrolysis of 1 gave compound 6 and the stereochemistry of the
secondary hydroxy groups was determined by modified Mosher method. Stereochemistry of
the methyl groups at C5 and C13 was determined by analysis of coupling constants and NOE
experiments for derived cyclic ethers 7 and 8. To determine the stereochemistry of the
remaining C9 methyl, we are now synthesizing two possible diastereomers 6.
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Sulfated aromatic metabolites from marine sources

Anja Hartmann, Hermann Stuppner

Institute of Pharmacy, Pharmacognosy, CMBI, University of Innsbruck, Innrain 80-82, 6020 Innsbruck,
Innsbruck, Austria

Marine species produce a wide variety of sulfated metabolites of diverse biosynthetic origin
gaining growing importance as modulators of a number of physiological and pathological
processes. Dasycladus vermicularis (Scopoli) Krasser an evolutionary ancient alga is a member
of the so-called siphonous green macro algae. They have unique features as they are able to
form large differentiated thalli comprising of a single cell without cross walls. These thalli can
grow up to 10 cm long, gaining stability by surrounding themselves with a calcareous coating
which supports the long unicellular algae and enable them to grow upright. After cell damage,
for example due to herbivor attack, a cascade of protective mechanisms have evolved including
the extrusion of sulfated metabolites which are involved in the formation of a rapid wound plug
[1,2]. We analyzed the composition of sulfated metabolites in Dasycladus vermicularis, which
resulted in the isolation of four coumarins including two novel structures and two sulfated
phenolic acids. In addition, an analytical HPLC assay for the quantification of those compounds
was developed and performed on a Gemini Cig column. Several samples from different
collection sites in the Mediterreanean Sea were analyzed and revealed differences in the
coumarin content ranging between 0.26 % to 1.61 % per g dry weight. Thus, it can be suggested
that seasonal changes including fluctuations in the visible and ultraviolet part of the solar
radiation might have a strong influence. The wound-healing activities of the major compounds
from D. vermicularis were investigated in a previously validated collagenase assay and
compared to other marine metabolites [3].

Keywords: Siphonous green algae, sulfated coumarins, isolation and quantification, wound-
healing
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Structures and anti-obesity activities of the yoshinone A and the
related marine y-pyrone compounds

Tomoyuki Koyamal, Yoshinori Kawazoe?, Arihiro Iwasaki3, Osamu Ohno3, Kiyotake Suenagas3,
Daisuke Uemura?

1Tokyo University of Marine Science and Technology, 4-5-7 Konan, Minato-ku, Japan, 2Kanagawa
University, Yokohama, Japan, 3Keio University, Yokohama, Japan

Yoshinone A, as the major compound isolated from marine cyanobacteria Leptolyngbya sp,
showed inhibitory activity against the adipogenic differentiation of 3T3-L1 cells with a half
maximal inhibitory concentration value of 420 nM without cytotoxicity. On the other hand, the
yoshinone B1 and B2 showed only limited activity against the cells, with higher concentrations
compared with yoshinone A. Further studies of the structure-activity relationship lead us to
conclude that the position of a pyrone ring and an olefin in the side chain will be important for
the activity (Figure 1). The anti-obesity activities of the 7-en y-pyrones, such as yoshinone A
and kalkipyrone, using in vitro and in vivo experiments have been evaluated.

Anti-obesity activities of the 7-en y-pyrone have been shown in experiments in both cultivated
cells and in mice. In the experiments using mature 3T3-L1 adipocytes, the reducing effects of
yoshinone A on accumulated triglyceride (TG) amounts accompanied with the enhancement of
lactate (LA) production in the culture fluid were observed. In the high-fat diet (HFD) feeding
mice, the weight of adipose tissue was significantly suppressed with the kalkipyrone (KAL)
treatment: 0.93+0.23 g in the HFD+KAL group vs 1.62+0.15 g in the HFD group for 5 weeks. The
suppressive effects of orally ingested KAL on adipose tissue weight gain was accompanied with
an enhancement of plasma LA level in vivo. These suppressive effects on TG absorption will
result in the intact TG undergoing a transition to feces, accompanied increasing fecal TG levels.
However, fecal TG in the HFD+KAL group (43.6+6.0 mg/g) was not increased, as compared with
that in the HFD group (41.3+7.4 mg/g). Thus, it was suggested that the suppression of adipose
tissue gain by 7-en y-pyrone treatment is caused by consumption and/or excretion of absorbed
TG in the body.

7-en y-pyrones (unconjugated type) 6-en y-pyrones (conjugated type)
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Figure 1 Chemical structures of the two types of marine y-pyrones.
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Symbiotic microorganisms, an original resource and an
inspirational model for the search of bioactive compounds

Seindé Tourél, Morgane Barthélemy?, Orianne Brell, Jonathan Sorres?, Didier Stien2, Véronique
Eparvier?!

1CNRS, Institut de Chimie des Substances Naturelles (ICSN) Université Paris-Sud, 1 avenue de la terrasse,
Gif Sur Yvette, France, 2Sorbonne Universités, UPMC Univ. Paris 06, CNRS, Laboratoire de Biodiversité et
Biotechnologies Microbiennes (LBBM), Observatoire Océanologique, Banyuls-sur-Mer, France

In nature insects live in symbiosis with bacteria and fungi in order to protect themselves from
their pathogens. [1] These microorganisms play a key role in the ecological success of their host.
[2] The ecological benefits they provide to their macroscopic host, namely, protection against
pathogens of insects provide information on the valorisation possibilities of their metabolites.
Insect symbiotic microorganisms should - in order to ensure their spread - produce active
compounds against microbes. [3] Our objective was to explore the chemodiversity and
simultaneously investigate antimicrobial compounds within a unique collection of diverse
symbiotic strains: insect mutualistic fungi and entomopathogens.

The mutualistic fungus Neonectria discophora has been isolated from the nest of the termite
Nasutitermes corniger. From the EtOH extract of fungal culture, bioassay-guided fractionation
led to the isolation of ilicicolinic acids and ilicicolinal derivatives (fig 1). A common biosynthetic
pathway is proposed for all isolated metabolites. [4]

Another example concerns an entomopathogen: the fungus Isaria farinosa. In order to explore
the chemical diversity of this strain, a One Strain Many Compounds (OSMAC) [5] approach was
undertaken by cultivation of fungus on different culture media (Fig 2). Six compounds including
four new paecilosetin derivatives were isolated from a solid culture. Absolute configurations
were obtained using CD and conversion of compounds into its Mosher esters. Two compounds
exhibited antibacterial activity. [6]

Acknowledgements: This work has benefited from an "Investissement d’Avenir" grant managed by French
National Research Agency [CEBA, ref. ANR-10-LABX-0025].
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Figure 1: isolated compounds from N. discophora extract

Figure 2 : paecilosetin s!gw,l!@umea isolated in Isaria farinosa extract
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Chemistry of Bornean Laurencia - Structural diversity, anti-
inflammation and anticancer activities

Charles Santhanaraju Vairappan

Universiti Malaysia Sabah, Kota Kinabalu, Malaysia

Borneo is a well-known hotspot for tropical marine and terrestrial biodiversity. Red algae
genus Laurencia is a predominant seaweed in the Bornean Sulu Sulawesi Coral Triangle region
[1]. Itis represented by 15 species, and we have isolated a total of 125 halogenated compounds
from Laurencia snackeyi (Weber-van Bosse) Masuda, Laurencia majuscula Harvey (Lucas),
Laurencia nangii Masuda, and Laurencia similis Nam Saito. There are additional 6 undescribed
species that produces halogenated compounds. Their structural diversity is unique and is
represented by sesquiterpenes, diterpenes, triterpenes, Cis acetogenin and Cis bromoallenes
[2]. A total of 13 skeleton types was identified, and statistical analysis revealed that L. majuscula
and L. nangii has the highest structural diversity and it varies with population and collection
sites. These metabolites were subjected to anti-inflammation and anti-cancer assay and we
investigated the mechanism of action in inflammatory cancer to better understand the complex
crosstalk network between oncogenic and pro-inflammatory genes. Inflammatory potential
and mechanism of action was evaluated using RAW 264.7 macrophages, in addition PGE2, TNF-
, IL-1 and IL-6, iNOS, and COX2 response, were evaluated. Cancer cell bioassay was concluded
using HL60 and MCF7 cell lines. Apoptosis mechanism was evaluated using Sub-G1 proportion,
microscopic technique, Bax, Bcl-xl, Cleaved Capcase 3 and -actin. In addition, microarray gene
expression of mRNA for cells treated with these compounds were concluded.

Acknowledgements: The author would like to acknowledge financial support from Sabah Biodiversity
Center (2014~2017) and Japanese Society for the Promotion of Science (2006~2007).
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Screening of wild edible mushrooms bioactivity. Piceatannol was
identified as a bioactive ingredient in the order Cantharellales

Efstathios P Vasdekis, Athanassios Karkabounas, Marilena E Lekka

University of loannina, loannina, Greece

Although mushrooms constitute a kingdom containing more than 140,000 species [1], only a
few of them (approximately 10%) are known. Among them, about 2,000 species are considered
to be edible. Wild edible mushroom species are appreciated for consumption due to their high
nutritional value. The aim of the present study was to examine in vitro beneficial bioactivity of
mushroom extracts and to investigate the molecular identity of the bioactive ingredients. In
this regard, methanol extracts of twenty-nine different wild edible mushroom species, that are
traditionally consumed by residents in the National Park of North Pindos in North-Western
Greece, were examined for antioxidant, antiproliferative, cytotoxic and pro-apoptotic activities
towards a human lung adenocarcinoma cell-line A549 by the MTT (3-(4,5-dimethylthiazol-2-
yl)-2,5-diphenyltetrazolium bromide) assay and by flow cytometry. Certain mushroom species
exhibited high antioxidant activity, which was related to their high content in total phenols and
flavonoids. Methanol extracts of Cantharellus cibarius, Cantharellus cinereus, Craterellus
cornucopioides and Hydnum repandum, which belong to the order Cantharellales, exhibited high
cytotoxicity and induced apoptosis-necrosis to A549 cells. Ultrahigh Performance Liquid
Chromatography (HPLC) coupled with Mass Spectrometry analysis revealed as an active
ingredient piceatannol ((E)-4-[2-(3,5-dihydroxyphenyl)ethenyl]1,2-benzenediol-3,3’,4,5'-
tetrahydroxy-trans-stilbene). Piceatannol belongs to natural stilbenes and several studies have
shown that this molecule possesses significant antioxidant, anticancer and anti-inflammatory
activity [2]. Piceatannol, according to our best knowledge, is identified for the first time in wild
edible mushrooms. Experiments with authentic piceatannol confirmed the potent
antiproliferative activity of this compound. Tested mushrooms are promising sources of
bioactive compounds [3]

Keywords: mushrooms, antiproliferative activity, cytotoxic and pro-apoptotic activities,
piceatannol
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Bioactive constituents from extremophilic fungi - New leads to
battle multi-resistant microbes and cancer cells

Raha Orfalil, Amal Aly?, Georgios Daletos?, Weaam Ebrahim?23, Shagufta Paraveen!, Peter
Proksch?

1King Saud University, Riyadh, Saudi Arabia, 2Heinrich-Heine-Universitdt, Dusseldorf, Germany,
3Mansoura University, Mansoura, Egypt

The kingdom fungi is considered as a mega-diverse group which inhabits almost every niche
on earth. However, only about 7% of the estimated 1.5 million species have been described and
only a small number has been explored for the production of pharmacologically active
metabolites [1].

“Extrempholic fungi” are fungi which grow in environments differ than that would have
traditionally been considered life-supporting. It was found that the extreme stress for such
organisms might activate some silent genes and induce some unique biosynthetic pathways to
produce bioactive metabolites [2].

In this study a series of extremophilic fungi (halophilic and thermophilic) were isolated from
different extreme ecological regions in Egypt and Saudi Arabia and subjected to chemical and
in vitro pharmacological investigation, in order to isolate and identify antimicrobial and
anticancer metabolites.

Large scale fermentation of the isolated extremophiles under conditions mimic their extreme
environments followed by ethyl acetate extractions and then subjected to different
chromatographic techniques yielded plenty of novel bioactive metabolites such as
Epidithiodiketopiperazin, meroterpene, isocoumarin and isochroman derivatives.

The planner structures of new compounds were unequivocally elucidated on the basis of
extensive 1D- and 2D-NMR spectroscopy and HRESIMS. The isolated compounds were tested
against L5178Y mouse lymphoma cells using the microculture tetrazolium (MTT) assay and
tested for their antimicrobial activities against different microbes including multi-resistant
using serial dilution method.

Cladosprinone and N-methylpretichdermamide B showed pronounced cytotoxisity against the
murine lymphoma L5178Y cell line with ICso value of 0.88 pM and 2 uM, respectively.
Carboxyoxydehydroaustin showed a significant inhibitory activity against MRSA.

The results presented here suggest that extreme-tolerant fungi are rich source of anticancer
and antimicrobial metabolites which could have implications for pharmaceutical preparations
in the future.

Keywords: extremophilic, cytotoxicity, antimicrobial
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Whole-cell (+)-ambrein production in the yeast Pichia pastoris

Harald Pichler!#, Sandra Moserl#4, Gernot Strohmeier4, Erich Leitner?, Thomas ] Plocek3,
Koenraad Vanhessche3

nstitute of Molecular Biotechnology, Graz University of Technology, Graz, Austria, 2Institute of Analytical
Chemistry and Food Chemistry, Graz University of Technology, Graz, Austria, 3ACS International S.A., CH-
1228 Plan-les-Ouates, Switzerland, 4Acib GmbH, Graz, Austria

(-)-Ambrox constitutes one of the most sought-after fragrances in perfume industry. In nature,
its precursor molecule, (+)-ambrein, is found as a major component of ambergris, an intestinal
excretion of sperm whales. Upon exposure to sea and sunlight, oxidative degradation of (+)-
ambrein to (-)-ambrox, and related compounds that constitute the characteristic smell of
ambergris, takes place. As the supply of ambergris is naturally limited and unreliable,
alternative sources for (-)-ambrox had to be found. Currently, most of the (-)-ambrox is
synthesized chemically using diterpenoids such as sclareol, cis-abienol or labdanolic acid as
starting materials. Yeasts are well suited to produce sesqui- and triterpenoids, like (+)-ambrein,
based on their endogenous and effective farnesyl diphosphate and squalene biosynthetic
routes.

Targeting a central enzyme in the sterol biosynthesis pathway, we could strongly enhance
precursor supply for triterpenoid biosynthesis in Pichia pastoris. Heterologous expression of a
triterpene cyclase cascade in P. pastoris and, particularly, development of suitable analytical
methods provided conclusive evidence of whole-cell (+)-ambrein production. Enzyme
engineering approaches markedly enhanced (+)-ambrein levels. Finally, scale-up to 5 L
bioreactors confirmed that metabolically engineered P. pastoris represents a valuable, whole-
cell system for high-level production of (+)-ambrein.

Keywords: ambrein, squalene, triterpenoid, yeast, metabolic engineering, bioreactor
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Dissecting and harnessing fungal biosynthetic pathway

Yuta Tsunematsu, Kenji Watanabe
University of Shizuoka, Shizuoka, Japan

Starting from an isolation of penicillin from a cultured Penicillium species, fungi have been
expected as a rich resource for finding bioactive molecules. Such molecules are biosynthesized
in a fungal cell through sequential reactions by biosynthetic enzymes coded in a genomic DNA.
Recent advance in DNA sequencing technology enabled us to access vast amounts of genomic
data including information of biosynthetic gene cluster (BGC) responsible for biosynthesizing
secondary metabolites. Results from genome sequencing studies revealed that there were
many more BGCs that are potentially capable of producing natural products in the genome of a
single fungus than the number of compounds that can be isolated from that fungus. This finding
suggested that many of the biosynthetic genes encoded in the genome of a fungus are not
activated to produce natural products under the conventional culture conditions. To
circumvent these obstacles our research group set up following two objectives:

1. Overexpression of BGC for the formation of novel compounds through a genetic manipulation
2. Examining activity of specific enzymes for elucidating the detailed mechanisms

We will present our successful examples on activation of BGCs by exploiting heterologous
expression system of Aspergillus niger for engineered biosynthesis of antitumor
spirotryprostatins with an increased production. Furthermore, customizing the gene cluster
enabled an acquisition of new compound, spirotryprostatin G. Besides, overproduction of a
putative transcription regulator in A. niger allowed us to isolate novel metabolite pyranonigrin
F with 10 congeners. In addition to the overexpression, deficiency of pyranonigrin BGC was
capability of producing a series of biosynthetic intermediates, achieving an expansion of
chemical diversity. We are currently aiming at expanding this strategy to engineer biosynthetic
pathway in mushroom-forming fungi Basidiomycota, which is a rich source for obtaining toxins
and pharmaceuticals. Current efforts to activate BGCs in Coprinus cinerea will be presented in
this talk.
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GLP-1 secretagogues from the Marquesan tree Oparanthus
teikiteetinii (Asteraceae) as potential antidiabetic drugs

Aurélie Urbainl!, Clément Huguet!, Opeyemi |. Olatunji?, Eleonore Reall, Christian D. Muller?,
Phila Raharivelomanana3

1Université de Strasbourg, Strasbourg, France, 2Prince of Songkla University, Hat Yai, Thailand, 3Université
de la Polynésie frangaise, Faa’a, Tahiti, French Polynesia

Glucagon-like peptide-1 (GLP-1) is an intestinal hormone involved in blood glycemia
regulation. As its secretion is impaired in patients with type 2 diabetes, compounds improving
GLP-1 levels could represent a novel therapeutic strategy [1]. In this perspective, we found that
an extract from the leaves of Oparanthus teikiteetinii (Asteraceae) stimulated significantly GLP-
1 secretion in STC-1 intestinal cells. This tree endemic from Marquesas Islands, French
Polynesia, has never been explored neither from phytochemical nor pharmacological point of
view until now. The phytochemical investigation from the leaves extract led to the isolation of
17 compounds: 12 benzofuran derivatives, 4 of them reported for the first time, 4
sesquiterpenoids including a new one, and a dimeric benzopyran. Pure compounds were then
tested for their intrinsic capacity to stimulate GLP-1 release. The bioactivity of the crude extract
was found to be mainly due to bitalin A [2] and to jasopyran [3], which increased GLP-1
secretion by 325.9% + 3.0% and 229.9% * 4.8%, respectively, compared to control cells.
Furthermore, none of the isolated compounds affected STC-1 cells viability as demonstrated by
image cytometry. Further studies must be undertaken to prove both efficacy and safety of these
small molecules in vivo and therefore their potential as alternative antidiabetic compounds.

Acknowledgements: We thank the Foundation for the Development of the Chemistry of Natural Products
and their Applications (CNRS/Academy of Sciences in Paris) for financial support.

Keywords: Oparanthus teikiteetinii, benzofurane derivatives, Glucagon-like peptide-1,
diabetes mellitus
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Derivatives of Amaryllidaceae alkaloids haemanthamine and
ambelline as potential drugs in the treatment of Alzheimer’s
disease

Lucie Cahlikoval, Aneta Ritomskal, Jana Marikova?, Lubomir Opletal!, Jan Korabecny?3

1ADINACO Research Group, Department of Pharmaceutical Botany, Faculty of Pharmacy, Charles
University, Hradec Kralove, Czech Republic, 2Department of Organic and Bioorganic Chemistry, Faculty of
Pharmacy, Charles University, Hradec Kralove, Czech Republic, 3Biomedical Research Centre, University
Hospital, Hradec Kralove, Czech Republic

Modern research has shown that Amaryllidaceae alkaloids represent a rich reservoir of
potential small molecules exhibiting several medicinal properties through various
mechanisms. Among the many Amaryllidaceae alkaloids, galanthamine has been given a great
amount of attention due the fact that it possesses potent acetylcholinesterase inhibition
activity, and is distributed worlwide for the treatment of Alzheimer’s disease. Some of
Amaryllidaceae alkaloids have shown remarkable cytotoxic and antiproliferative activity
against diverse types of cancer cells.

One of the most interesting compounds is haemanthamine (HA), p-crinine-type of
Amaryllidaceae alkaloids, which displays significant in vitro cytotoxic activity against several
different types of cancer cell lines (e.g. MOLT-4, HepG2, HeLa, MCF-7, etc.)[1]. Similar
compound to haemanthamine is ambelline (AMB), which differ from HA only in orientation of
5,10b-ethano bridge and presence of methoxy group in position C7.

HA has been isolated from the bulbs of Narcissus cv. Dutch Master, and AMB from Nerine
bowdenii, as a start material for the preparation of their derivatives in our laboratory.

Twenty new derivatives of both alkaloids were developed. All derivatives were screened for
their inhibitory potential against cholinesterases. The active compounds were further studied
for their potency to inhibit GSK-3§, and ability to permeate through the blood-brain barrier.
Some compounds, namely 11-0-(2-methylbenzoyl)-haemanthamine, and 11-0-(4-
nitrobenzoyl)-haemanthamine, 11-0-benzoylambelline, and compounds marked as LC-70, LC-
73 revealed the most intriguing profile. In vitro data were further corroborated by detailed
inspection of their plausible binding modes in the active sites of AChE and BuChE, which led us
provide the structural determinants responsible for the activity towards these enzymes.
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Quality assessment of Morus alba root bark using HPTLC
bioautography-UPLC-Orbitrap-MS2 fingerprint combined with
chemometrics

Petar Ristivojevicl2, Ammar Tahirl, Judith Rollinger?!

1Department of Pharmacognosy, Faculty of Life Sciences, University of Vienna, AlthanstrafSe 14, 1090
Vienna, Austria, Vienna, Austria, 2Innovation Centre of the Faculty of Chemistry Ltd, Studentski trg 12-16,
11000 Belgrade, Serbia, Belgrade, Serbia

The root bark of Morus alba L. (sang bai pi, SBP) has been widely used in Traditional Chinese
medicine against different diseases such as lung heat, cough, edema, and oliguria. To date, many
studies have reported about the bioactive compounds from SBP exhibiting anti-inflammatory,
antioxidant and antimicrobial activities [1]. The aim of this study was to develop a new and fast,
high throughput method for quality assessment of SBP samples from different origin using
HPTLC/bioautography/UPLC-MS2  fingerprint combined with chemometrics. The
bioautography assays were performed for the identification of constituents with potentially
antioxidant activity (DPPH) and antimicrobial activities (Bacillus subtilis, Escherichia coli) from
complex SBP samples. Additionally, UPLC hyphenated with Orbitrap-MS?2 was applied to allow
comprehensive chemical profiling of geographically different SBP samples.

The HPTLC/bioautographic analyses revealed distinct metabolite and activity profiles between
18 geographically different SBP samples. Serbian samples (n=11) showed higher antioxidant
and antimicrobial activities compared to Chinese samples (n=7). Principal component analysis
confirmed the separation between geographically different samples and recognized their main
markers, namely sanggenons B, C, D, G, sanggenol A, kuwanon L and a compound with a hRF
value of 13. Most importantly for quality assessment, the HPTLC bioautography-UPLC-
Orbitrap-MS?2 approach allowed the fast identification of major and minor SBP constituents
endowed with antioxidant and antimicrobial activities prior to any separation step.

Acknowledgements: Thank is owed to the OeAD foundation (ICM-2017-06233) and the Ministry of
Education, Science and Technological Development of the Republic of Serbia (No. 172017) for financial
support.

Keywords: Quality assessment, HPTLC, bioautography, Morus alba root bark, chemometrics,
UPLC-Orbitrap-MS?2
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Assessment of selected Saudi and Yemeni plants for insecticidal
activities against the yellow fever mosquito Aedes aegypti (L.), and
LC MS/MS and GC/MS analysis of bioactive extracts

Shaza Almassaranil!, Amina El-Shaibany?, Nurhayat Tabanca34, Abbas Ali3, Alden Estep>, James
Becnel®, Fatih Goger?, Betul Demirci?, Ali El-Gamal8, Husnu K Can Baser®

1Department of Pharmacognosy, Pharmacy College, King Saud University, Riyadh, Saudi Arabig,
2Department of Pharmacognosy, Faculty of pharmacy, University of Sana’a, Sana'a, Yemen, 3National
Center for Natural Products Research, the University of Mississippi, , University, USA, *USDA-ARS,
Subtropical Horticulture Research Station, Miami, USA, *Navy Entomology Center of Excellence, CMAVE
Detachment, 1700 SW 23rd Drive, Gainesville, USA, €USDA-ARS, Center for Medical, Agricultural, and
Veterinary Entomology, Gainesville, USA, ’Department of Pharmacognosy, Faculty of Pharmacy, Anadolu
University, Anadolu, Turkey, 8Department of Pharmacognosy, Faculty of Pharmacy, Mansoura University,
Mansoura, Egypt, °Department of Pharmacognosy, Faculty of Pharmacy, Near East University, Nicosia,
Cyprus

Plant-based organic pesticides offer an effective, degradable, environmentally friendly and
cheaper alternative to conventional synthetic pesticides. Saudi Arabia and Yemen are
characterized by wide distinction of their flora due to climate and height differences among
different areas. As part of our continuing investigation of native medicinal plants for interesting
biological activities, thirty-three plants, obtained from diverse areas in Saudi Arabia and
Yemen, were screened for insecticidal activity against the mosquito vector Aedes aegypti (L.).
Out of the 59 tested organic extracts, Hyssopus officinalis, Nigella sativa, Ocimum tenuiflorum,
Saussurea lappa and Taraxacum officinale produced over 80% mortality against adult female
Ae. aegypti at 5 [ g/mosquito and only one extract Aloe perryi showed 100% mortality against
1st instar Ae. aegypti larvae at 31.25 ppm. All active fractions were processed for bioactive
compounds identification using LC-MS/MS and/or headspace SPME-GC/MS analysis. Careful
examination of the mass spectra and detailed interpretation of the fragmentation pattern
allowed the identification of tens of interesting biologically active secondary metabolites. Some
compounds such as caffeic and quinic acid and their esters, 3- and 5- caffeoyl and 4, 5-
dicaffeoylquinic acids were detected in most of the analyzed fractions. Additionally, luteolin, its
glycoside and luteolin glucuronide and diglucuronide were also identified as bioactive
compounds in several HPLC fractions. Volatile ketone, 6-methyl-5-hepten-2-one was identified
from the A. perryi n-hexane fraction as a major compound. With the aid of bio guided-directed
isolation and purification, our main future target will be obtaining highly active, safe and
naturally-derived insecticides from the endemic plants of the Arabian Peninsula.

Keywords: Medicinal plants, insecticidal, Aedes aegypti, LC MS/MS, GC/MS, Saudi Arabia,
Yemen
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Cytotoxic and Wnt-inhibiting activity of polyphenolics from
Lespedeza bicolor and Ampelopsis japonica

Darya Tarbeeval, Sergey Fedoreyev!, Artem Blagodatski?, Antonina Klimenko? Marina
Veseloval, Petr Gorovoy?!

1G.B. Elyakov Pacific Institute of Bioorganic Chemistry, Far Eastern Branch of Russian academy of science,
Prospect 100 let Vladivostoku 159, 6900022, Vladivostok, Russian Federation, 2Far Eastern Federal
University, FEFU Campus 10 Ajax Bay, Russky Island, 690090, Vladivostok, Russian Federation

Lespedeza bicolor belongs to Fabaceae family. This species is known to produce prenylated
polyphenolic metabolites possessing antitumor, antioxidant properties and capable to inhibit
neurominidase.

We have studied the cytotoxic activity of L. bicolor stem bark polyphenolic metabolites against
five cell lines: HTB-19 (triple-negative breast cancer), Kyse-30 (esophageal cancer), HepG2
(hepatocellular carcinoma), HEK 293 (human embryonic kidney) and RPE-1 (retina pigmented
epithelium). We also investigated the ability of polyphenolic compounds to inhibit intracellular
Wnt pathway which can be overactivated in many cancer types.

Five prenylated polyphenolic compounds have been found in the extract of L. bicolor stems.
Four of them have been isolated for the first time and named dihydrolespedezol A2 (1),
bicoloketone (2), isoprenyllespedezol A2 (3) and dihydrolespedezol A3 (4) respectively. Their
structures were determined on the basis of NMR and CD spectral data. The molecular formulae
of these compounds have been confirmed using HR-HPLC-MS technique. Lespedezol A2 (5) had
earlier been isolated from L. homoloba.

Cytotoxic activity of compounds 1-5 was determined using MTT assay. Among the tested
compounds isoprenyllespedezol A2 (3) possessed the most significant activity as it was toxic
against all used cell lines at concentrations more than 10 uM. Compounds 1, 2, 4 and 5
possessed moderate cytotoxic activity with [Cso against cell lines HTB-19, Kyse-30, HepG2, HEK
293 and RPE-1was from 30 to 80 uM.

Bicoloketone (2) was non-toxic to HTB-19 triple-negative breast cancer cells and inhibited Wnt
signaling by 50% at a concentation of 40 pM.

Apart from L. bicolor, we the ability of extracts from Ampelopsis japonica to inhibit Wnt
signaling. We showed that extract obtained from A. japonica caudex with chloform-ethanol
(3:1) inhibited Wnt-signaling by 50% at a concentration of 100 Tg/pl.

Acknowledgements: This study was supported by the Russian Foundation for Basic Research (grant 18-34-
00502 mol_a).
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Inhibitory effect of chemical and natural anti-browning agents on
polyphenol oxidase from Ginger (Zingiber officinale Roscoe)

Chen Wai Wong, Win Yee Lim

UCSI University, Cheras, Malaysia

Food browning is undesirable as it causes deterioration in nutritional value and affects
appearance of food. It was found that this phenomenon was related to polyphenol oxidase
(PPO), which catalyzes hydroxylation of monophenols to o-diphenols, followed by oxidation o-
diphenols to o0-quinones. In this study, natural and chemical anti-browning agents were used to
prevent the browning of ginger PPO. Sodium metabisulfite (5 mM) is a better chemical inhibitor
compared to L-cysteine and sodium chloride as 55.00% of ginger PPO inhibition was achieved.
The percentage of inhibition increased as the concentration of anti-browning agents increases.
Heated onion, chili pepper and pineapple extracts were found to exhibit a higher inhibition
percentage on ginger PPO than unheated extracts. Heated chili pepper extract was the most
effective natural inhibitor found in this study as it inhibited 47.97% of the ginger PPO mixed-
competitively. Natural anti-browning agents have potential to be used to control the browning
of ginger as well as other vegetables and fruits during food processing or storage.



Short lectures, ISCNP30 & ICOB10, 2018, Athens, Greece

SL-045

Isatin derivative inhibit oxidative stress damage to muscles in
diabetes

Meha Fatima Aftab!2, Shabir Khan Afridi?3, Momin Khan4, Aneela Karim#4, Khalid M. Khan?,
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1Dow Institute of Medical Technology. Karachi, Pakistan, 2Dr. Panjwani Center for Molecular Medicine and
Drug Research, Karachi, Pakistan, 3Chinese Academy of Sciences, Beijing, China, *HE] Research Institute of
Chemistry, ICCBS, Karachi, Pakistan, SSohail University, Karachi, Pakistan

Consumption of processed food has become an integral part in daily lives. Processing in various
dry heat forms leads to the formation of advanced glycation end products (AGEs) by the
proteins which are involved in stress signaling and pathophysiology of various metabolic
diseases. AGEs play a crucial role in the pathophysiology of diabetes and its complications.
[satin derivatives have been of importance in this regard as they inhibit formation of glycation
of proteins. They have been shown to be the carbonyl scavengers, which through scavenging
the di-carbonyl compounds involved in the formation of AGEs are inhibited. It has been shown
that AGEs cause formation of multimolecular complexes by involving RAGE-PKC-a-IRS-1
complex which is inhibited by isatin derivatives. IRS-1 in this multimolecular complex is
phosphorylated at Ser 307, which renders it inactive. Inactivation of IRS-1 leads to inhibition of
the signaling cascade involving phosphorylation of AKT and GSK-3f, which inhibits glucose
uptake and glycogen formation in muscles and fat cells. Isatin derivative inhibited oxidative
stress due to the multimolecular complex formation. It also reduced phosphorylation of IRS-1
at Ser 307 and restored its tyrosine phosphorylation. It also restored Ser 357 phosphorylation
of AKT and promoted glucose uptake in muscle cells. Since muscle cells account for the majority
of glucose uptake, isatin derivative can therefore develop as potential agent to treat diabetes
and complications related to oxidative stress in diabetes.
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The active compound screening and ameliorate efficacy of the
three Tibetan classical prescriptions for the cerebral ischemia
injury therapy

Liwei Tan?, Ying Wu?, Rui Tan!

1Southwest Jiaotong University College of Medicine, Chengdu, China, 2Southwest Jiaotong University School
of Life Science and Engineering, Chengdu, China

Objective: Firstly, this study was aimed to explore the synergistic effect of the three Tibetan
prescriptions, "Shanhu", "Ruyi Zhenbao", and "Chenxiang" pills, on a permanent occlusion of
middle cerebral artery model (pMCAO), and which were respectively oral administration at
morning, noon and night. Secondly, the active compound in these three Tibetan prescriptions
were recognized. Finally, the pharmacodynamic effect of the active compound were conducted
a comprehensive research.

Methods: To evaluate the preventing efficacy, the three prescription were at different time oral
administration in combination or alone on the pMCAO model. After 7 days of administration,
the brain infarction volume was measured by TTC stain. And then, the compounds of the three
prescription were recognized from the analysis of blood components after administration. The
pharmacodynamic effect of these compounds were investigated by a series of in vitro
experiments to screen the active compounds, which included promoting the NGF or VEGF
expression, reducing oxidative stress damage and so on. The active compounds were for further
efficacy and mechanism study in vivo.

Results: Comparing to the individual groups, the combination group could significantly reduce
volume of the cerebral infarction, and at the same time reduce the neuronal damage and
apoptosis in the penumbra. Monomer R can reduce the oxidative damage and neurotoxicity of
cells in vitro and promote prevent the nerve cells from injury. It can effectively reduce the
cerebral ischemic injury in rats and inhibit the expression of inflammatory factors and
oxidative stress in vivo. At the same time, it promotes repair of the blood-brain barrier that
damages brain tissue. That Monomer R might be a candidate for ameliorating the cerebral
ischemia injury.
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Are plants used in the Eastern Cape Province of South Africa for
cosmetics fully commercialized?

Wilfred Otang Mbeng, Jonas Idowu Sagbo

University of Mpumalanga, White River, South Africa

Plants have been used for years for various cosmetic purposes. In South Africa, most especially
Eastern Cape Province, a large proportion of the population are reliant (to some extent) on
botanical resources for beauty and health. Despite, the use of this botanical resources for
various cosmetic purposes, only a few have been fully commercialized or used as ingredients
in cosmetics formulations. The present study aimed to review plant species that are fully
explored commercially for cosmetic products in the Eastern Cape Province of South Africa. A
survey of cosmetic products with natural (plants) ingredients was done covering the major
supermarket (SPAR, Shoprite and Pick and Pay), cosmetics shops (Clicks) and pharmacies in
the Eastern Cape Province and electronic database including Science Direct, Scifinder, PubMed,
Springer, Scopus, Medline, Embase, Web of Science and Google Scholar were used as a data
source for ethnobotanical information. Surprisingly, out of 150 plants species used by both
Xhosa men and women for various cosmeceutical purposes, only six (6) plants species have
been explored commercially as cosmeceuticals. These plants species belonging to five major
plants families, Lamiaceae (2 species), Asphodelaceae (1 species) Cucurbitaceae (1 species),
Oleaceae (1 species) and Verbenaceae (1 species). It is evident that the use of Eastern Cape
plants for cosmetics purposes have not been fully explored commercially. Thus, the need for
cosmeceutical industries to explore these species commercially in other to develop new
possible cosmetic products for local and international market.
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Optimization of in vitro release of an anticonvulsant using
nanocapsule-based thermogels

Akbar Esmaeili, Sonia Singh

Department of Chemical Engineering, North Tehran Branch, Islamic Azad University, Po Box 19585/936,
Tehran, Iran

Controlling the release rate of anticonvulsant drugs can have a significant effect on the efficacy
of these drugs and the safety with which they can be administered to patients. This study
investigated in vitro release of the anticonvulsant ethosuximide from nanocapsule-based N, O-
carboxymethyl chitosan and hyaluronan-methylcellulose hydrogels using two experimental
designs: an one-factor-at-a-time method and an optimization method employing a Taguchi
design. Using the first method, the release rate of the drug was significantly reduced compared
with other delivery systems. With the second method, when the drug was blended into a
hyaluronan-methylcellulose hydrogel the release rate was similarly reduced, with full release
occurring after three days. Scanning electron microscopy, Fourier-transform infrared
spectroscopy, and ultraviolet-visible spectrophotometry were used to study the drug
encapsulation, and two mathematical models for evaluating encapsulation efficiency were
developed. The results of this study show promise for use of nanoencapsulated
thermoresponsive hydrogels in clinical delivery of anticonvulsants.
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Figure 1. Schematic representation of preparation of NOCC thermogel and ethosuximide
encapsulation.
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Dihydrochalcone glucosides from the subaerial parts of
Thonningia sanguinea and their in vitro PTP1B inhibition

Stefan Schwaiger?, Luca Pompermaier?, Elke H. Heiss2, Mostafa Aliloul, Fabian Mayr!3, Mawunu
Monizi4, Thea Lautenschlaeger®, Daniela Schuster36, Hermann Stuppner?

nstitute of Pharmacy/Pharmacognosy, CMBI, University of Innsbruck, Innsbruck, Austria, 2Department of
Pharmacognosy, Faculty of Life Sciences, University of Vienna, Vienna, Austria, 3Institute of
Pharmacy/Computer-aided molecular design group, CMBI, University of Innsbruck, Innsbruck, Austria,
+Universidade Kimpa Vita, Province of Uige, Uige, Angola, SDepartment of Biology, Institute of Botany,
Faculty of Science, Technische Universitdt Dresden, Dresden, Germany, s$Department of Pharmaceutical and
Medicinal Chemistry, Institute of Pharmacy, Paracelsus Medical University Salzburg, Salzburg, Austria

Six new and four known dihydrochalcone glucoside derivatives (1-10), the phenylpropanoid
coniferin (11) and the lignans (+)-pinoresinol (12) and lariciresinol (13) were isolated from the
subaerial plant parts of Thonningia sanguinea in the course of a screening campaign for new
antidiabetic lead structures. Their structures were elucidated by HRESI-MS, NMR, GC-MS and
ECD data evaluation. 2’-0-(3-galloyl-4,6-0-aS-hexahydroxydiphenoyl-f-D-glucopyranosyl)-3-
hydroxyphloretin (4), 2’-0-(4,6-0-aS-hexahydroxydiphenoyl-£-D-glucopyranosyl)phloretin
(5), 2’-0-(3-0-galloyl-4,6-0-aS-hexahydroxydiphenoyl-S-D-glucopyranosyl)phloretin (6) and
thonningianin B (9) showed moderate protein tyrosine phosphatase-1B (PTP1B) inhibition in
an enzyme assay (ICso values ranging from 19 to 25 pM), whereas thonningianin A (10) was
identified as potent inhibitor (ICso = 4.4 uM). Observed activity differences could be explained
by molecular docking experiments. The activity of 10 could further be confirmed in HEPG2 liver
carcinoma cells, where the compound was able to increase the level of phosphorylated insulin
receptors in a concentration dependent manner.
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Antifungal discovery for the treatment of White Nose Syndrome
(WNS) in Bats

Christine Salomon, Yudi Rusman

Center for Drug Design, University of Minnesota, Minneapolis, United States

White nose syndrome (WNS) is a disease of hibernating bats in North America caused by the
fungus Pseudogymnoascus destructans. P. destructans is a psychrophilic dermatophyte that
infects hibernating bats and leads to mortality as high as 95-100% for some species. There are
currently no viable field methods for preventing or treating infection, and WNS is rapidly
spreading through bat colonies across the United States and Canada. As part of a project to
develop new treatments, we are collecting native microbes found in hibernacula to develop
biological control agents for direct and sustained inhibition of P. destructans on hibernaculum
substrates and bats. We have identified >100 bacterial and fungal isolates from subterranean
habitats that inhibit the growth of P. destructans in vitro. The most potent strains were cultured
in larger volumes, extracted and analyzed for antifungal metabolites. Some of the active
compounds include norditerpene lactones from Oidiodendron sp., resorcylic acid lactones from
Ilyonectria radicicola and cyclic depsipeptides from Streptomyces albidoflavus. To determine
the potential cytotoxicity of the compounds (and producing microbes) to bats, primary
fibroblast cell cultures were established from a WNS susceptible species (Northern Long Eared
Bat, Myotis septentrionalis) and a resistant species (Gray Bat, Myotis grisescens). All isolated
compounds were tested against both fibroblast cell lines using standard MTT cell viability
assays and found to vary in their activity. Additional experiments were conducted to measure
the ability of biocontrol candidate strains to grow on natural cave substrates. This information
together with the antifungal potency and fibroblast cytotoxicity data were used to prioritize the
most promising biocontrol strains for field studies. We will also discuss our current efforts to
characterize the microbial diversity of subterranean environments in the context of this
screening work and future application of biological control agents.
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The quantification of health claim-relevant tyrosol and
hydroxytyrosol after direct hydrolysis improves customer
understanding and mitigates market distortion

Thomas Jakschitz

Austrian Drug Screening Institute GmbH - ADSI, Innsbruck, Austria

The EFSA-approved claim related to olive oil being beneficial to cardiovascular health suffers
from ambiguities that allow for a vague and possibly subjective interpretation of underlying
analytical data. Not only does this lead to misconceptions among customers but might also lead
to market distortions. Herein, a rapid and facile analytical technique is presented,
circumventing the ambiguities by capturing the content of presumably health-benefiting
compounds as the sum of tyrosol and hydroxytyrosol, cleaving such moieties of more complex
constituents such as oleuropein and oleocanthal. Since direct hydrolysis of the olive oil is the
method's central element, the reaction temperature, time, reagent concentration and reagent
type have been optimized. Furthermore, the influence of co-solvents is investigated, possibly
aiding the intermittent miscibility of the two phases during hydrolysis. The analytical and
economic implications are discussed especially in connection with a conventionally employed
technique.
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Anti-angiogenic activity of some iridoids isolated from medicinal
plants

M P Germano?l, V D'Angelo!, N De Tommasi?, M D'Ambola2, KA Beladjila3, AM lannuzzi4, A
Braca#4, A Bader>

1Department of Chemical, Biological, Pharmaceutical and Environmental Sciences, University of Messina,
Messina, Italy, 2Department of Pharmacy, University of Salerno, Fisciano, Fisciano, Italy, 3Laboratoire
d’Obtention des Substances Thérapeutiques (LOST), Département de Chimie, Université des Freres
Mentouri-Constantine, Constantine, Algeria, *Department of Pharmacy, University of Pisa, Pisa, Italy,
SFaculty of Pharmacy, Umm Al-Qura University, Makkah, Saudi Arabia

Naturally occurring iridoids are secondary metabolites found in a large number of plant
families usually as glycosides. Chemotaxonomically they are useful as markers of several genus.
In general, iridoids have been regarded as defense chemicals against herbivores and pathogens,
due to their antifeedant and growth inhibitory activities against insects [1]. Conversely, many
iridoids are associated with a wide range of pharmacological activities such as cardio and
neuroprotective, anti-inflammatory, and anticancer [2]. Nowadays angiogenesis inhibition
might be a promising approach for anti-inflammatory and anticancer therapies [3]. In this
context, the aim of the present study was the isolation and characterization of iridoid
derivatives from species belonging to Lamiaceae, Rubiaceae, and Scrophulariaceae families,
along with the assessment of their effects on angiogenesis. Two in vivo models were used to
evaluate the new blood vessel formation: Danio rerio (zebrafish) embryo and the chick
chorioallantoic membrane [4]. Results showed that among the iridoids tested, asperuloside,
geniposidic acid, iridoid V1, and 6-a-L-(2”-caffeoyl)-rhamnopyranosyl-catalpol were able to
reduce microvessel formation in both assays showing different potency (0.5-2.0 pg) as
compared to retinoic acid and 2-methoxyestradiol, used as reference substances. In conclusion,
our results may suggest that iridoids represent interesting anti-angiogenic molecules and a
new scaffold to develop anti-angiogenic agents.

Keywords: Anti-angiogenic activity, iridoids, chick chorioallantoic membrane, zebrafish
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Bioactivity of medicinal plants: is it the plant, endophyte or both?

Hajara Alfa, Randolph Arroo, Susannah Walsh, Ketan Ruparelia, Avninder Bhambra, Adrian
Slater

De Montfort University, Leicester, Leicester, United Kingdom

Boswellia dalzielii (Burseraceae) has ethnopharmacological importance and is claimed to have
anti-infection and immunomodulatory effects [1]. In the Northern part of Nigeria, a region with
a tropical dry climate, an aqueous infusion of this plant is used in the treatment of infections
and tumours. Thus, the effect of temperature on the said infusion was studied. Microorganisms
can remain dormant for a very long duration [2], therefore, the impact of endophytic microbes
present in aqueous infusion of B. dalzielii was also studied.

Activity-guided fractionation against Staphylococcus aureus and its methicillin resistant strain
was used to identify two antibacterial compounds namely gallic acid and pyrogallol. The MIC
for pyrogallol and gallic acid against S. aureus growth are 508 and 753 uM, while against MRSA
growth are 254 and 2032 uM, respectively. A growth inhibition assay showed the activity of
gallic acid as bacteriostatic, and pyrogallol as bacteriocidal against tested microorganisms.
Interestingly, the bacteriocidal compound was found to arise by conversion of gallic acid by the
endophyte Enterobacter cloacae. Similarly, MTT cytotoxicity assay against breast cancer cell
line (MCF7) led to identification of catechol with an ECso of 86uM and endophytic Klebsiella
pneumoniae species were shown to be responsible for bioconversion of protocatechuic acid to
catechol. All isolated compounds were identified using HPLC, TLC, NMR, FTIR and MS/MS.

Acknowledgements: Dr Laura Smith and Dr Ken Beresford are acknowledged for their assistance

Keywords: Boswellia dalzielii, S. aureus, MRSA, MCF7, endophytes, Enterobacter cloacae,
Klebsiella pneumoniae, bioconversion, antibacterial assay, cytotoxicity

References:
[1] Dalziel JM. Royal Bot Gard Kew 1910; 1910: 133-142
[2] Young]M.N Z] Agric Res 1974;17: 115-1109.



Short lectures, ISCNP30 & ICOB10, 2018, Athens, Greece

SL-054

Exploring the potential of apple dihydrochalcones on novel
cosmetical, nutritional and pharmaceutical applications
(ExPoApple2)

Stefan Martens!, Francesco Guzzonatol, Luisa Palmieri!, Salvatore Multari?, Stefano Benini?,
Rosanna Caliandro?, Hermann Stuppner3, Fabian Mayr3, Daniela B. Schuster3, Stefan Schwaiger3

1Edmund Mach Foundation, San Michele All'adige (tn), Italy, 2Free University of Bozen - Bolzano, Bozen,
Italy, 3University of Innsbruck, Innsbruck, Austria

The growing knowledge about the health attributes of apple fruits and apple derived products,
and the increasing public awareness for nutritious and health promoting food, have led to an
increasing demand for apple fruits and products with high nutritional and healthy qualities.
The apple tree itself (Malus sp.) is an agriculturally and economically very important crop and
the source of several foods and beverages but also of some nutritional or pharmaceutical
products so far. Especially the region Trentino-Alto Adige/Stdtirol but also the “Genussregion
Oberland” (in Tyrol) are well known for the important production of high quality apples. Fruits
but also leaves are known to accumulate various polyphenolic compounds with
dihydrochalcones as characteristic bioactive metabolite of the genus Malus, with otherwise
only limited distribution in higher plants. Although this class of phytochemicals is, compared to
other prominent secondary metabolites in apple (e.g. flavonoids, anthocyanins and
proanthocyanidins), less understood, there is strong evidence that they greatly contribute to
the health-beneficial activities of apple itself and derived products. This fact led to the
hypothesis that dihydrochalcones might have also great potential for yet not identified
applications in nutrition, cosmetics and pharmacy.

The specific aims of the project are:

1)to explore the distribution and to identify dihydrochalcone derivatives in various apple
genotypes and species,

2)to understand the biological and genetic pathway including functionality of involved proteins
and their potential as novel-biocatalysts in microbial cell factories,

3)to identify new targets and applications of natural and modified dihydrochalcones for
applications in cosmetic, nutritional and pharmacy,

4)to establish and optimize biotechnological approaches for pre-industrial production/bio-
catalysis of most promising dihydrochalcone derivatives involving structural characterised and
optimised proteins
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Challenges in authenticating essential oils

Prabodh Satyal, William N. Setzer

Aromatic Plant Research Center, Pleasant Grove, United States

Based on the numerous side effects of synthetically-derived medicines, many people are trying
to transform their lifestyles through naturopathy. Unfortunately, due to a lack of complete
instrumental techniques and strict government regulation, adulteration of natural products is
rampant all over the world. Itis estimated that approximately 80% of commercially-available,
so-called “natural” essential oils are adulterated in some ways. Through research and the
establishment of proper standards, which include detailed chemical profiles of what authentic
essential oils look like chemo-metrically, and thorough analysis of essential oils by synthetic
markers and biomarkers, progress is being made to overcome the instrumental limitation in
essential oil analysis and identify adulterated essential oils.
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Combining supercritical fluid extraction and chromatography
with molecular networks generation for plant dereplication

Florent Olivon, Nicolas Elie, Louis-Félix Nothias-Scaglia, Marc Litaudon, David Touboul

CNRS ICSN, Gif-sur-yvette, France

For the most effective analytical strategies, development and validation include optimization of
some analytical parameters such as resolution, detectability, sensitivity, simplicity, cost
effectiveness, flexibility, and speed. Nevertheless, other aspects concerning operator safety and
environmental impacts are usually not considered at the same level. Thus, an absurd situation
emerged, due to the side effects of analytical methods developed to investigate natural
compounds in complex samples that generate a large amount of chemical waste and lead to
strong negative environmental impacts. Taking into account current public concerns on
environmental questions, analytical studies and the consequent use of toxic reagents and
solvents have increased to such a level that it becomes indefensible to continue without
environmentally friendly methods. One of the largest consumption of toxic solvents is occurring
when performing extraction and separation of natural compounds in complex mixtures.

The use of supercritical fluid (SF), in particular SF CO,, offers unique advantages for the efficient
extraction (SFE) of enriched fraction of natural compounds and fast and robust separations
(SFC) [1]. Coupled to high resolution tandem mass spectrometry (MS/MS), SFC offers an
excellent platform for generating molecular networking.

We propose here to exemplify SFE and SFC-MS/MS for the structural characterization of
diterpenoids from Euphorbia showing diverse antiviral activities [2]. Moreover, the new
molecular network software “METGEM” allowing the generation of networks in few seconds on
a standard PC by non-classical t-sne algorithm will be introduced.

Acknowledgements: This work has benefited from a grant managed by Agence Nationale de la Recherche
(ANR-16-CE29-0002-01 CAP-SFC-MS).
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Carobs, the black gold of Cyprus: science meets industry

Antonis Kakas, Christiana Neophytou, Andreas Constantinou

University of Cyprus, Nicosia, Cyprus

“BlackGold” is a multidisciplinary project that is funded by the Research Promotion Foundation
of Cyprus starting in 2019. The consortium is led by the University of Cyprus and is comprised
by the Ministry of Health, the Agricultural Research institute, five private companies as well as
the Coop Carob federation. The major objective of the project is to re-mobilize and expand the
carob industry driven by extensive interdisciplinary scientific research to fully characterize the
endemic varieties of Cyprus carobs. The specific aims of the project are: (1) to characterize the
genetic, morpho-physiological and compositional variability of local carob genetic resources,
(2) to improve carob cultivation in Cyprus, (3) to identify the chemical /biological properties of
carobs and define their functional value, (4) to identify the profile of Cypriot Carob products
and characterize their authenticity, and (5) to expand the commercial value of Cypriot carob in
the international markets. Based on the solid scientific outcomes of this 3-year project, we
expect to develop new and innovative food and nutritional supplements that would give us a
competitive advantage in the growing international market of biological and gluten-free
products. These products would then form the basis for new export activities, initially from the
companies that are engaged in the project and later-on from other companies that will form the
same type of cooperation with the project’s scientific consortium. Importantly, by exposing
farmers to the new economic incentives, we expect to motivate them to re-cultivate the carobs
in response to the expected increased market demand for novel carob-based products. In
conclusion, the “BlackGold” project aims to revitalize the carob industry of Cyprus by fully
characterizing the biochemical, genetic and agricultural properties of Cypriot carobs and by
forming working links between the academic/research institutions and the private industry.
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Cannabis and Its Discontents: Regulatory Choices Impacting the
Success of Medical Cannabis Programs in the U.S. and EU

Elizabeth Ashford
Medicanna, Business Development, USA

In this session, regulatory and legislative decisions in the United States will be presented as
well as how legal cannabis markets are driven in 32 U.S. states, and lessons other nations and
how the EU can take to improve the efficacy of emerging medical cannabis programs. Topics
covered will include the impacts of: physician prescriptions verses over-the-counter medicines;
the existence or absence of a recreational market; taxation and fees; Schedule I classifications
and the U.S. Drug Enforcement Administration; laws governing research funding; and more.
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Analysis of pesticides and mycotoxins in legal cannabis using flow
based LCMSMS system

Ariovaldo Bisi

PerkinElmer Chromatography and LCMSMS LL EMT

Over half of the U.S. has legalized the use of medical cannabis due to its therapeutic benefits for
ailments such as cancer, multiple sclerosis, and ALS.1-3 and some EU countries are adopting
similar rules legalizing cannabis use for medical and recreative purpose. On top of the control
of cannabinoids content in recreative cannabis that must be below a regulated concentration
we need to check also contaminants like pesticides and mycotoxins

Like traditional agriculture crops, pesticides are sometimes used in cannabis cultivation to
protect plants from pests and improve growth yield. Chronic exposure to pesticides can pose
serious health risks; therefore, pesticide analysis in cannabis is an important consumer safety
topic and LCMSMS is the most suitable technique for this purpose; extracts of cannabis are oily
and needs either extensive, time and money consuming cleanup or a rugged MSMS analyzer
that is not prone to contamination.

In this lecture we’ll discuss an analytical workflow with simple extraction steps and LCMSMS
analysis of a wide panel of pesticides and mycotoxins; all the data have been validated and
shows sensitivity, linearity and recovery far better than legal requirements
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Method development of chlorophyll pigments separation by
Supercritical Fluid Chromatography (SFC)

Thibault Lefebvre, Arwa Talbi, Emilie Destandau, Eric Lesellier

ICOA (Institute of Organic and Analytical Chemistry) UMR7311, Orléans, France

Supercritical Fluid Chromatography (SFC) is a suited method for separation of complex
mixtures. Use carbon dioxide as main fluid of the mobile phase presents a lot of advantages,
ecological, economical and physicochemical. CO2 can be mixed with numerous co-solvents
called modifiers, for tuning the mobile phase polarity inducing great retention changes and
potential strong improvement of separation performances.

In order to study the chlorophyll pigments in natural extracts of plants, ethanolic extracts of ivy
were made and SFC method was developed. Due to the numerous parameters acting on
retention and separation, related in part to the compressibility of the mobile phases used, this
method development can be subtle and should be carefully achieved. In that order, the use of
UV /visible coupled detector is suited for the peak tracking from one experiment to another.
Graphics of retention factor (Log k), separation factor (alpha) or discrimination factor (do)
should be used for the selection of the optimal conditions, and also to study the parameter
effects on interaction changes between the compounds and the supercritical fluid.

Due to the high log P value of chlorophyll, Cis bonded phase was first selected. Systematic
experiments were achieved to understand and modelize the chromatographic behavior of the
compounds regarding the modifier nature, its percentage, temperature, flow rate and back
pressure. Chromatographic profile of the extract is dramatically modified by the nature of the
modifier, and, due to the complexity of the extract, optimal conditions obtained are somewhere
unusual for supercritical chromatography. Moreover, the observed chromatographic behavior
was rarely described in literature for other compounds.

Besides, these systematic studies achieved by SFC, allow a better understanding of the solubility
changes of these compounds during supercritical fluid extraction (SFE). This approach should
be favored to provide selected extract by SFE in the future.
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The application of hydrostatic counter-current chromatography
in the purification of pharmacologically active phenolics and
alkaloids

Wirginia Kukula-Koch

Medical University of Lublin, Lublin, Poland

Counter-current chromatography is a liquid-liquid separation-type distribution technique in
which the separation of compounds from complex matrices takes place based on the differences
in their affinity to each of two immiscible phases, on a rotating column. Low consumption of
reagent grade solvents, short operation time, high selectivity and sample recovery, the
possibility of direct injection of crude extracts, or the use of a wide range of solvents for the
construction of a biphasic system are the greatest benefits of this technique.

The application of hydrostatic counter-current chromatographs (known as centrifugal
partition chromatographs) in the isolation protocols of some selected natural products from
Curcuma longa, Zingiber officinale, Argemone mexicana, Aesculus hippocastanum, and Berberis
spp. will be discussed. Several details on the separation conditions: the applied operation
modes (e.g. pH-zone refining mode, or elution-extrusion mode), the composition of biphasic
solvent systems and the apparatus settings will be presented to discuss about their impact on
the purification efficiency.

Also, the results of bioactivity studies of the isolates will be shown, including online
acetylcholinesterase inhibition by TLC-LC-MS/MS or LC-MS/MS, anticancer and MAO-A
inhibition assays.

Funding information: National Science Center, Warsaw, Poland, Grant No: 2015/17/D/NZ7/00822
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Purification of bioactive natural products by centrifugal partition
chromatography (CPC)

Tsvetelina Mandoval?, Grégoire Audo?, Sylvie Michell, Raphael Grougnet!

1Laboratoire de Pharmacognosie, Université de Paris Descartes, Sorbonne Paris Cité, Faculté de Pharmacie
de Paris, UMR-CNRS 8638 COMETE, 4 avenue de I'Observatoire, 75006 Paris, France, 2Gilson Purification
SAS, Application Laboratory, 22 rue Bourseul, F-56890 Saint-Avé, France

CPC is a continued liquid-to-liquid solvent partition where the target compounds are
competitively distributed between the two-phase solvents due to their different partition
coefficient. Using a centrifugal force, one phase is kept stationary while the other phase is
pumped through the stationary one. In this work, three case studies on the purification of
natural products from plants will emphasize the great potential of the CPC technique.
Centaurium erythraea Rafn. (Gentianaceae) is a widespread herbaceous plant, the most
abundant seco-iridoid glycosides, swertiamarin, sweroside and gentiopicrin, three structurally
closely-related target natural products, were separated by CPC with swertiamarin purified
from 8.72 mg/g in the crude extract until 770 mg/g (98.2%S) in enriched fractions.
Experimental conditions were optimized in a different elution mode and different CPC devices
coupled with MS detector. Indolizidine alkaloids, one ent-kaurane diterpene and its glycoside
are some of the compounds isolated from two other species — an Argentinean spiny deciduous
tree from Prosopis spp (Fabaceae) and the above ground parts of Achillea clypeolata Sibth. et
Sim (Asteraceae), a Balkan endemic species. Therefore, we conclude that a suitable elution
system using the CPC technology coupled to MS can afford good results in natural compound
purification, with the great advantage of higher yields when compared to other separation
techniques.

Keywords: Centrifugal Partition Chromatography (CPC), Centaurium, seco-iridoids, Achillea,
Prosopis spp.
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A simple and effective approach for the isolation of acidic
cannabinoids from Cannabis sativa L. using pH-zone-refining
centrifugal partition chromatography
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Fibre-type Cannabis sativa L. (hemp) has been associated with a considerable therapeutic
potential, as revealed by on-going research, largely due to the cannabinoids contained [1].
Cannabidiol (CBD) and its biogenetic precursor cannabidiolic acid (CBDA) represent the major
non-psychoactive cannabinoids in hemp, possessing numerous pharmacological properties
[1,2]. In this context, the development of simple and efficient protocols for their rapid isolation
is increasingly required. This study reports an effective methodology for the isolation of the
major cannabinoids originally present in the plant material from Cannabis sativa L., based on
their ionisable character. The selective separation of cannabidiolic acid (CBDA), as a paradigm,
from the extract obtained through supercritical fluid extraction (SFE) was performed by using
centrifugal partition chromatography (CPC) in pH-zone-refining mode [3]. The fractionation
was carried out using a biphasic solvent system, consisted of n-hexane/ethyl
acetate/ethanol/water 8:2:5:5 (v/v/v/v). Trifluoroacetic acid was used as retainer in the
organic stationary phase, while triethylamine was added as eluter in the aqueous mobile phase.
The most promising fraction obtained by CPC was subsequently submitted to liquid-liquid
extraction, in order to recover CBDA from the salt form as well as for further purification.
Following this two-step procedure, more than 40% (w/w) of CBDA was totally recovered with
higher purity compared to previously reported methodologies [4], i.e. greater than 95%, as
revealed by HPLC-UV analysis. Taking into account the ideal scale-up of CPC, this methodology
can be easily transferred to industrial scale and could be readily adaptable for the isolation of
other acidic cannabinoids.

Keywords: Cannabidiolic acid (CBDA), cannabidiol (CBD), phytocannabinoids, Cannabis sativa
L., preparative isolation
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Understanding the taste of wine: isolation and identification of
new taste-active compounds in oak wood
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France

For several years, the chemistry of taste has aroused high interest both from academics and
industrials. New taste-active compounds exhibiting mainly sweetness, but also bitterness, have
been identified in various plants [1]. These molecules belong to diverse chemical families and
their sensory properties are strongly affected by slight structural modifications. As a
consequence, the investigation of natural taste-active products in a given matrix often appears
as a major challenge for chemists. Such studies are particularly relevant in oenology since they
allow a better understanding of wine taste.

Recently, taste-guided approaches have been developed in our group to isolate new molecules
likely to contribute to wine sensory perception. Such methodology has been applied to various
matrices and particularly to oak wood used for barrel aging. Purifications were achieved by
liquid-liquid extraction, solid phase extraction, Centrifugal Partition Chromatography and
Preparative High Performance Liquid Chromatography. After each fractionation step, the
extracts were submitted to sensory analysis to select the most active one. Structural elucidation
of purified compounds was carried out by Fourier Transform Mass Spectrometry and Nuclear
Magnetic Resonance. Following these procedures, new sweet triterpenes called
Quercotriterpenosides have been identified [2] and the structure-activity relationship has been
investigated [3]. Furthermore, isolation of bitter lignanes has allowed the study of the influence
of stereochemistry on taste properties by combining sensory analysis and Vibrational Circular
Dichroism [4,5].

These results highlight the interest of inductive approach, hyphenating analytical technics and
sensory analysis, to discover new taste-active compounds. These studies provide promising
perspectives for a better understanding of the molecular phenomena associated to wine taste
and, more generally, to taste perception.
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Application of CCC in the separation of active compounds from
natural products

Xinyi Huang, Jianfei Liu, Yuan Gong, Kaijun Quan, Dong Pei, Duolong Di
Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences, Lanzhou, China

Counter-current chromatography (CCC) is a liquid-liquid partition chromatography technique
that is free to solid support matrix. By comparison with traditional chromatography technique
with solid stationary phase, CCC has unique advantages of high efficiency and high recovery
because it uses two immiscible solvents or solutions as stationary and mobile phase, which can
eliminate the irreversible adsorption of samples on stationary phase and the solutes have
access to the whole volume of the phase [1]. Consequently, this technique has been widely used
for the preparative and analytical separation, isolation and purification of various products [2].
Our research group is concerned with the applications of CCC to natural product and conducted
the research of the combination of CCC and other technologies. 1) High shear technique coupled
with CCC was successfully used for the extraction and online isolation of seven highly polar
chemical constituents from the Brassica napus L. The lower phase of solvent system was used
as mobile phase and extract solvent. Seven compounds were obtained in a one-step extraction
and separation process [3]. 2) CCC coupled with post-column on-line evaluation was developed
to screen, isolate and identify the major anti-diabetic compounds present in the leaves of Olea
europaea L. Five major constituents of the olive extracts with potential anti-diabetic activity
have been successfully found and obtained by this method [4]. 3) The target guidance of the
DPPH-HPLC-DAD experiment coupled with CCC was applied to screen and separate radical
scavengers from the water extract of Cynomorium songaricum Rupr. Three compounds with
potential antioxidant activities were obtained from crude sample through one-step separation
[5].

These works suggest that the CCC technique combined with other techniques, which provide
an effective way to separate target compounds from complex matrix of natural product.
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Large-scale isolation of high-purity peptide VVYP from Globin
Peptide using MCI gel column combined with consecutive high-
speed counter-current chromatography: aqueous two-phase
systems

Dong Pei, Xin-Yi Huang, Duo-Long Di
Lanzhou Institute of Chemical Physics (LICP), Chinese Academy of Sciences (CAS)., Lanzhou, China

Peptides have gained increased interest over the past several decades because of their
therapeutic properties. More than 7000 peptides have been identified, and these often have
crucial roles in human physiology, including actions as hormones, neurotransmitters, growth
factors, ion channel ligands, or anti-infectives [1-4]. Then, peptides purification has been a topic
of considerable interest in the past few decades [5]. In this research, a strategy combining MCI
GEL column chromatography and high-speed countercurrent chromatography was developed
for the separation of high-purity peptide Val-Val-Tyr-Pro from Globin Peptide. After
purification using MCI GEL CHP20/P120 column with a mixture of ethanol/water /TFA
(85:15:0.1, v/v/v), a fraction of Val-Val-Tyr-Pro mixtures with a purity of 15.7% was obtained.
High-speed countercurrent chromatography with a aqueous two phase systems of
EtOH/ACN/1-PrOH/(NH4)2S04 satdesoln/H20 (0.5:0.5:0.25:1.5:0.7, v/v) was used to separate
the Val-Val-Tyr-Pro. Ammonium sulfate from HSCCC fractions was removed from target
compounds by MCI GEL column using ethanol/water in stepwise elution mode. 140 mg of VVYP
was successfully purified with the purities of 98.86 % from 40 g crude Globin Peptide. The
amino acid sequence of the VVYP was determined by ESI-HRMS/MS. The method presents a
practical strategy for the large-scale separation of pure peptide VVYP from Globin Peptide, and
provides a reference method for obtaining high-purity peptide from other Polypeptide mixture.
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Redefining enzyme catalysis: chemical control in the biosynthesis
in terpene cyclases

Dan T Major

Bar-ilan University, Ramat Gan, Israel

Terpene cyclases are responsible for the initial cyclization cascade in the multistep synthesis of
more than 80,000 known natural products. This abundance of compounds is generated using a
very limited pool of substrates based on linear isoprenoids. The astounding chemodiversity
obtained by terpene cyclases suggests a tremendous catalytic challenge to these often-
promiscuous enzymes. In the current presentation, we will focus on representative mono-,
sesqui-, and diterpene cyclases. Specifically, we will describe a novel view of enzyme catalysis
based on the biosynthesis of these terpene synthases. For these enzymes, the catalytic challenge
is chemical control of hyper-reactive intermediate carbocation species, rather than rate
acceleration. Based on multiscale in silico simulations, we propose that to ensure catalytic
specificity these enzymes employ their active site contour to fold the initial substrate and
sequester intermediates. Chemical control is obtained through conformational selection,
electrostatic steering, dispersive interactions that adapt to changing electronic requirements
during catalysis, as well as carefully placed basic residues.1-4 A detailed understanding of
terpene cyclase mechanisms is expected to be useful in the design of novel enzymes that can
synthesize complex terpenes efficiently.

Ter pene ;1 nkhases

Substrate Sequestering
folding inkermediakes
L v m=cokion #
Active site hjd.rophobtc
comnbour nteractions

N
Gool: Catabjb'.c control

| "
=\ - & Active site waler
] & = or acid/bases
N Electrostatic
Protownation/ dercmjl.o.}:i.mf gu'u_d.ahcg
depretonation epoxidation

References:

[1] Weitman M, Major DT. ] Am Chem Soc 2010; 132: 6349-6360

[2] Major D T, Weitmann M. ] Am Chem Soc 2012; 314: 19454-19462
[3] Major DT, Freud Y, Weitman M. Curr Opi. Chem Biol 2014; 21: 25-33
[4] Dixit M, Weitman M, Gao J, Major D T. ACS Catal. 2017; 7: 812-818



Short lectures, ISCNP30 & ICOB10, 2018, Athens, Greece

SL-068

Novel pathways constructed through metabolic engineering in
microbial biofactories to produce highly valuable natural
products

Emmanouil Trantas!, Maria Halabalaki?, Leandros Skaltsounis?, Filippos Ververidis?

1Plant Biochemistry and Biotechnology Group, Laboratory of Biological and Biotechnological Applications,
Department of Agriculture, School of Agriculture, Food and Nutrition, Technological Educational Institute
of Crete, P.0. 1939, GR 710 04, Heraklion, Greece, 2Division of Pharmacognosy and Natural Product
Chemistry, Department of Pharmacy, National and Kapodistrian University of Athens, Panepistimiopolis
Zografou, GR-15771, Athens, Greece

One of the most abundant phenolic compounds traced in olive tissues is Hydroxytyrosol (HT)
and Resveratrol (Rs) in grapes and some other plant tissues. These molecules have been
attributed with a pile of beneficial effects, well documented by many epidemiological studies
and thus adding value to products containing it. Strong antioxidant capacity and protection
from cancer are only some of their exceptional features making them ideal as potential
supplements or preservatives to be employed in the nutraceutical, agrochemical,
cosmeceutical, and food industry. Although Rs biosynthetic pathway is well documented in
plants, the HT pathway in plants is not well apprehended yet. However, based on its structure,
it can be presumed that HT might be derived from tyrosine which is then biotransformed to HT
through sequential biosynthetic steps involving a hydroxylation, a decarboxylation, and a
deamination reaction. In this presentation, we will present metabolic engineering strategies
encompassing a dual pathway introduced in Escherichia coli, or Saccharomyces cerevisiae
leading them to produce HT and Rs respectively. Phenylalanine, or Tyrosine were depicted as
the precursor molecules and were fed either externally or utilized through an overproduction
approach straight from glucose. Various gene combinations derived from plants or bacteria
were used to form a novel, artificial biosynthetic dual pathway managing to redirect the carbon
flow towards the production of HT or Rs directly from glucose. Although, various biosynthetic
bottlenecks were faced, we have currently achieved Rs production at promising levels, while,
equimolar concentration of HT to tyrosine as precursor when overproduced straight from
glucose, reaching the level of 1.76 mM (270.8 mg/L) within 24-48h as analyzed by LC-HRMS.
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Balkan Botanic Garden of Kroussia: Protection, conservation and
sustainable use of plant genetic recourses

Eleni Maloupa, Krigas Nikos

Laboratory of Conservation and Evaluation of Native and Floricultural Species, Balkan Botanic Garden of
Kroussia, Institute of Plant Breeding and Genetic Resources, Hellenic Agricultural Organization Demeter,
GR-57001 Thermi, Thessaloniki, Greece

Plant diversity in Greece and the Balkans is exceptionally rich and unique, presenting a higher
degree of endemism in relation to surface than any other comparable area of Europe or the
Mediterranean region.

Since its establishment, the BBGK has been focused on the conservation and the sustainable use
of native plants of Greece and the Balkans (‘Only Native Plants’ Policy), leaving aside the exotic
and ornamental plants. All plant displays in BBGK have been created using plant material
originating in the wild that has been sustainably managed.

The Balkan Botanic Garden of Kroussia (BBGK), Greece was funded in the framework of the
Inter-Regional Developmental Initiatives of the European Union (INTERREG II-External
Borders). The BBGK was founded on 19 May 2001. It is member of the Botanic Gardens
Conservation International (BGCI) and National Network of Greek Botanic Gardens. The
research and services of BBGK are supported by the Laboratory of Protection and Exploitation
of Native and Floricultural Plants located at Thermi of Thessaloniki. Aiming first to promote to
urban citizens environmental awareness issues regarding native plant conservation and
second in order to facilitate the maintenance of the increasing mother plantations, the BBGK
has recently established the Garden of Environmental Awareness (GEA) in Thermi at sea level.
The BBGK is situated in northern Greece, about 70 km from Thessaloniki (the second biggest
Greek city), near the mountain village of Pontokerasia in the Prefecture of Kilkis
(41°05'N/23°06'E).

Greece has an exceptionally rich flora with more than 6,600 taxa (species and subspecies),
about 50% of European Flora. Approximately 15-20% are unique, (Greek endemic taxa),
presenting the highest degree of endemism for any comparable territory in Europe and the
Mediterranean region. Almost 20% of the Greek flora have medicinal and aromatic properties.
These plants produce a great variety of chemical compounds. As a result, the beneficial
properties in the human body are countless and complex. The importance of diet for
maintenance of optimal health was known from the ancient times. Aromatic and medicinal
plants extensively used in the Mediterranean Diet as flavorings and seasonings, for the
preservation and storage of various foods and help to maintain their organoleptic properties.
Plants that are often used in Mediterranean diet are: Oregano (Origanum vulgare ssp. hirtum),
Sage (Salvia officinalis), Thyme (Thyumus spp.) and Rosemary (Rosmarinus officinalis). But have
you ever cooked with dittany (Origanum dictamnus), mountain tea (Sideritis spp.), or wild rose
(Rosa canina). This presentation approaches scientific knowledge in a simple way, enriches the
Mediterranean diet, opens new horizons of gastronomic and gives new impetus to the
cultivation of aromatic and pharmaceutical plants.
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Gene activation strategies in fungi - Sex, Drugs, and Genetics?

Donovon A. Adpressa, Paige. E. Mandelare, George F. Neuhaus, Lanelle R. Connolly, Kristina M.
Smith, Michael Freitag, Sandra Loesgen

Oregon State University, Corvallis, United States

Many microorganisms produce secondary metabolites that are believed to have critical roles in
intra- and inter-species communication, competition for resources, or defense of a symbiotic
partner. Despite the importance of these metabolites, it is estimated that only a tiny fraction of
microbial secondary metabolites has been identified. By now, far more than 1,000 fungal
genomes have been sequenced. The high abundance of biosynthetic gene clusters encoding for
secondary metabolites compared to the small number of compounds seen produced under
standard laboratory conditions give hope for future natural products discoveries. However two
prominent challenges are that most fungi do not express their secondary metabolites under
standard laboratory culture conditions, and there is no straightforward method for identifying
novel secondary metabolites from complex extracts. Here we present the discovery of new
fungal chemistry from gene activation experiments using co-cultivation, chemical perturbation,
and deletion mutants. We employ multi-channel metabolomics to rapidly identify new
metabolites, and leverage a panel of assays to assess biological function. We found new,
cytotoxic bianthrones called allianthrones A-F from the co-culture of two developmental forms
of a marine alga-derived Aspergillus alliaceus strain. HDAC inhibitor treatment of Chalara sp.
resulted in the production of the new chalanilines A and B with cytotoxic and antibacterial
properties. Finally, we examined metabolites produced by Fusarium graminaerum deficient in
histone methylation by virtue of deletion of the kmt6 histone methyltransferase gene, and
found overexpression of many known compounds but also new terpenes that we connected to
their respective biosynthetic gene clusters.
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New insights on the structure of Kraft lignin & its fractions with
tangible practical implications

Dimitris Argyropoulos

North Carolina State University, Raleigh, United States

The complexity of native softwood lignin when coupled with the complexity of the Kraft pulping
process is known to lead to a rather heterogeneous material that has eluted us to date.

During this lecture a new structural constitutional scheme will be proposed for Softwood Kraft
Lignin. This effort attempts to unify and rationalize our current knowledge of Kraft pulping
chemistry with a series of focused NMR & Chromatographic measurements.

This effort will thus introduce the foundations for describing our systematic efforts in the
following areas aimed at arriving at practical applications for an otherwise intractable raw
material.

More specifically the lecture will cover our efforts in:

(i) Refining technical Kraft lignin so as to expose its potential as a source for reactive
polyphenols of well-defined molecular weight polymers and oligomers. We will then
demonstrate that a continuum of narrow fractions can be isolated from softwood Kraft lignin,
common to a variety of such sources irrespective of the manufacturing details of the pulping
process. Such consistently homogeneous lignin streams from technical lignins offer significant
commercial ramifications.

(ii) Creating heat stable Kraft lignin copolymers with heat stabilities approaching 300 °C.

(ii) Creating Novel blends with polylolefins

(iii) Creating new thermoplastic lignin polymers and precursors to carbon fibers by applying
propargylation derivatization chemistry followed by thermal treatments.

This approach offers a versatile novel route for the eventual chain extension & utilization of
technical lignins with a significant amount of molecular control.
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Metabolite profiling of the roots of 26 different accessions of soil-
grown non-sterile Arabidopsis thaliana involved in plant
interaction with rhizosphere microorganisms

Kourosh Hooshmand'!?, Enoch Narh Kudjordjiel, Rumakanta Sapkotal, Tong Shen?, Oliver
Fiehn2, Mogens Nicolaisen!, Inge Fomsgaard!

1Department of Agroecology - Aarhus University, Slagelse, Denmark, 2NIH West Coast Metabolomics
Center, UC Davis Genome Center, University of California, Davis, CA 95616, USA, DAVIS, United States

The tritrophic interaction between plant, beneficial microorganisms and pathogens have been
understudied in the past. It is currently believed that plants are able to regulate the microbial
composition inhabiting its root and rhizosphere by exuding distinct bioactive chemical
compounds and possibly thereby acquire resistance to biotic stresses.

In order to investigate the molecular mechanism underlying this interaction, 26 accessions
(differences in genetic adaptation) of Arabidopsis thaliana (wild type) were grown in field soil
under controlled conditions. The root (n=6) and its attached soil was harvested, snap-frozen,
lyophilized, ground and extracted in a monophasic solvent mixture. The fraction of extracted
material was subjected to derivatization (methoximation+silylation) for primary metabolites
profiling by employing GC-TOFMS platform. The raw data was processed by BinBase (Fiehn
2016) for metabolite annotation as well as post-processed to remove the redundant features.
The remaining fraction was subjected to solvent-solvent extraction by utilizing a biphasic
solvent mixture (Matyash et al. 2008). The non-polar phase was analyzed by using reverse
phase LC-MS/MS on a high resolution Thermo Q Exactive HF mass spectrometer for lipids
profiling (lipidomics). The data for polar layer was acquired by using HILIC-TripleTOF to
determine polar metabolite composition. Both lipidomics and metabolomics raw data were
processed by MS-DIAL (Tsugawa et al. 2015) followed by post-processing with MS-FLO
(DeFelice et al. 2017) to remove the insignificant features. Furthermore, the microbial
composition was determined by the [llumina MiSeq sequencing platform.

The data from multiple platforms will be combined and different statistical approaches such as
one-way ANOVA, PCA, PLS-DA, HCA and heat map will be employed to highlight the statistical
significant features associated with a certain group of plant genotype as well as their significant
impact on rhizosphere microbial community composition.

Keywords: Rhizosphere, metabolite, microorganism, metabolomics, lipidomics, LC-MS/MS,
GC-MS/MS
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Metabolomics novel application in functional foods analysis &
drug discovery

Mohamed Farag

American University in Cairo, Cairo, Egypt

The ability to sequence whole plant and human genomes has taught us that our knowledge with
respect to gene function is rather limited. Functional genomics analyses include investigations
at the level of gene expression (transcriptomics), protein translation (proteomics) and more
recently the metabolite network (metabolomics). Metabolomics is the study of global
metabolite profiles in a system (cell, tissue, or organism) under a given set of conditions. The
analysis of the metabolome is particularly challenging due to the diverse chemical nature of
metabolites in a cell. This presentation provides an overview of metabolomics and discusses its
complementary role within system biology. It highlights how metabolome analyses are being
conducted using different spectroscopic techniques NMR and MS, and how the highly complex
data generated are analyzed. Specific examples will then be presented to illustrate how
metabolomics can lead to valuable information relative to natural products drug discovery and
herbal medicines quality control analysis.

/ Metabolomics Applications in Disease
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Feature Fishing - How to catch bioactives in a complex mixture of
lanostane triterpenes
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The discovery of bioactive compounds from complex natural product mixtures is a tedious task
with many drawbacks, e.g. the loss of activity over fractionation processes or the re-isolation of
known bioactives. In the past years, chemometric methods and statistical correlation of
spectral with bioactivity data have improved the classical bio-guided isolation. However, hit
discovery from an extract containing close structural analogues remains challenging.

The present study is the first report on the application of a heterocovariance (HetCA) approach
[1] to a complex mixture of the same compound class providing a natural biosynthetic library
of analogues. The approach is exemplified in the discovery of steroid sulfatase (STS) inhibiting
lanostane triterpenes from the extract of Fomitopsis pinicola Karst. STS catalyses the
conversion of sulfated precursors to free steroids and has evolved as an attractive drug target
for hormone-dependent cancers [2].

Prior to any isolation the aim of this study was to identify structural features that contribute to
STS inhibition observed for the mixture and to rule out the ones that do not contribute or are
detrimental for bioactivity. To reduce the complexity of the extract, it was separated into 32
fractions. As opposed to bio-guided isolation, special attention was payed to achieve a
concentration variation of the components over several fractions. Using the statistical method
of covariance, 'H NMR spectra were correlated with STS inhibition data and complemented
with HRMS data.

The effectiveness of this approach was demonstrated by disclosing chemical features crucial
for STS inhibition, thus taking advantage from the innate library produced by the polypore’s
biosynthetic machinery. As a proof of concept two lanostanes equipped with these imperative
features were isolated and showed ICsqs in the low micromolar range.
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Declining honey bee (Apis mellifera) populations are receiving increasing attention especially
because honey bees are important pollinators of our food crops. The underlying cause of the
decline is hypothesized to be multifactorial and honey bees face many stressors including
pathogens, xenobiotics, and changes in floral resources.

Multitudes of bioactive plant secondary metabolites (PSMs) - widely utilized in human
medicine - are present in the honey bees pollen and nectar diet. Some PSMs can reduce the
virus loads in honey bees [1] whereas others are known inducers of their detoxification- and
immune system [2,3] but the influence of PSMs on honey bee health remain largely unexplored.
Detailed studies of the impact of PSMs on honey bee health are thus essential and PSM uptake
and metabolization requires clarification since limited knowledge presently exists.

In a controlled feeding experiment, honey bees were exposed to different PSMs including
alkaloids, cyanogenic glycosides, iridoid glycosides and diterpenoids. A global overview of the
honey bees’ response to individual PSMs was attained using a combination of untargeted GC-
TOF-MS metabolomics focusing on effects on the honey bees’ primary metabolism and RT-qPCR
targeting expression of genes related to the detoxification- and immune system. Uptake of the
PSMs was investigated with LC-MS. The results of this experiment establish the foundation for
a larger field experiment focusing on the implication of PSMs in honey bee disease resistance
and detailed studies of the honey bees metabolization of PSMs.

Keywords: Honey bees, plant secondary metabolites, uptake and metabolization, disease
resistance, metabolomics
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High performance separation techniques for identification,
characterization and quantification of plant secondary
metabolites with health-promoting properties
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The wide range of bioactive compounds produced in plants by the secondary metabolism
comprise food ingredients having disease prevention and health-promoting properties, in
addition to give specific sensorial characteristics to the aliment. The identification and
quantification of these target compounds in plants and agro-food matrices is a challenging task,
continuously requesting the development of more robust, efficient and sensitive instrumental
analytical techniques. This communication discusses fundamental and practical aspects of both
reversed phase high performance liquid chromatography (RP-HPLC) and capillary zone
electrophoresis (CZE) employed for the analysis of plant secondary metabolites occurring in
food and cosmetic matrices. The two analytical separation techniques might display
complementary capability in separating secondary metabolites, as it is discussed for the
analysis of phenolic compounds in plant extracts. The different selectivity exhibited by RP-
HPLC and CZE in separating phenolic compounds has been ascribed to the concomitant
presence of hydrophilic, hydrophobic and ionogenic groups displayed by most of these
compounds, which is expected to influence to different extents the separation mechanisms
operating in CZE and in RP-HPLC of molecules bearing multifunctional moieties. The
presentation discusses the influence of various operational parameters and experimental
conditions employed in CZE and in RP-HPLC on the separation performance of phenolic
compounds, which are widely distributed in the plant kingdom, form an integral part of human
diet, and have a remarkable position as active components in cosmetics, functional foods and
food supplements.

The influence of the composition of either the electrolyte solution (BGE) or the mobile phase
on the selective separation of bioactive secondary metabolites in CZE and RP-HPLC,
respectively, is discussed. Appropriate selection of either the BGE in CZE or the mobile phase
in RP-HPLC involves the evaluation of the equilibrium in solution that might take place between
the analytes and the components of such solutions. Also discussed is the practical application
of RP-HPLC to study the occurrence of secondary metabolites in selected edible plants as a
function of their genetic differences and environmental grown conditions, as well as the
determination of phenolic compounds in agro-food matrices during the transformation of raw
ingredients into food and in the production of food supplements.



Short lectures, ISCNP30 & ICOB10, 2018, Athens, Greece

SL-077

New isomer of pancracine as a potential anticancer agent

Katerina Breiteroval, Anna HoStalkoval, Lubomir Opletall, Darja Koutova?, Jana Marikovas,
Lucie Cahlikoval

1ADINACO Research Group, Department of Pharmaceutical Botany, Faculty of Pharmacy in Hradec
Krdlové, Charles University, Akademika Heyrovského 1203, 500 05 , Hradec Krdlové, Czech Republic,
2Department of Medical Biochemistry, Faculty of Medicine in Hradec Krdlové, Charles University, Simkova
870, 500 03, Hradec Krdlové, Czech Republic, 3Department of Organic and Bioorganic Chemistry, Faculty
of Pharmacy in Hradec Krdlové, Charles University, Akademika Heyrovského 1203, 500 05, Hradec Krdlové,
Czech Republic

Amaryllidaceae alkaloids (AmA) - as the name suggests - are specific for the Amaryllidaceae
family. Plants from this family are interesting source of bioactive compounds. So far, nearly 600
alkaloids of various structural types have been detected. Among the most important biological
activities of AmA belong activities associated with Alzheimer's disease (AD) and the
antineoplastic activity. These and other diseases of affluence are becoming increasingly
widespread all over the world. From this reason the development of new potential drugs is
needed. Galanthamin is already used as a reversible selective inhibitor of human erythrocytic
acetylcholinesterase (HuAChE; IC5o HUAChE = 1.5 £ 0.2 uM) [1] in patients with AD. Many AmA
have been screened for their activity to inhibit the growth of different cancer cell lines and
active compounds can be also used as lead structures for a synthesis of their semisynthetic
analogues. Among the most widely used templates of AmA belong lycorine and
haemanthamine.

From summary alkaloidal extract made from 34 kilograms of fresh bulbs of Narcissus cv.
PROFESSOR EINSTEIN 21 different alkaloids have been isolated and identified by MS, HRMS,
1D- and 2D-NMR techniques and X-ray. All alkaloids were tested on their activities associated
with AD (AChE, BuChE, POP, GSK 3f3 inhibition) and their ability to inhibit the growth of several
cancer cell lines. From isolated alkaloids, the newly isolated isomer of pancracine gave the best
results. The most sensitive lines after 48 hours treatment with 10 uM solution of pancracine
isomer were MOLT-4 (viability 1+0 %), Jurkat (17+5 %) and MCF-7 (1842 %). Now it has been
undergoing ICso determinations and determining the site of interference in the cell cycle.

Acknowledgements: The study has been supported by SVV 260 292 and 260 412.
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Angiotensin converting-enzyme inhibitory activity of bioactive
extracts from Philippine plants

Christine Hernandez, Rezzaira Astorga, Lyen Castro, Mavis Fabian, Jasmin Tutor

Institute of Chemistry, University of The Philippines Dilliman, Quezon City, Philippines

Hypertension is a major health concern not just of the Philippine society, but it is a persistent
problem worldwide. It is the third leading cause of morbidity according to the Department of
Health’s statistics. Recognized as the “silent killer”, it gradually destroys the body without any
symptoms. It damages major organs in the body resulting to other diseases. Untreated
hypertension may lead to stroke, blindness, heart attack, kidney, and heart failure. Plants
continue to be an excellent source of lead compounds. Under the Discovery and Development
of Health Products program in the country, 2.400 plant samples were evaluated for their
potential anti-hypertensive effect. Using the angiotensin-converting enzyme or ACE inhibitory
assay, several plant extracts were prioritized and the bioactive compounds were isolated and
identified. The results of this study show that plant extracts can be developed as a potential
anti-hypertensive health product.

Acknowledgement: This project is funded by the Department of Science and Technology through
the Philippine Council for Health Research and Development
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Philippine honey possesses unique natural products composition
and promising antimicrobial and antioxidant properties

Jonel P. Saludes!2, Angelica Faith L. Suarez!, April Dawn G. Tirador!, Zenith M. Villorente3,
Catherine F. Bagarinao3, Jan Vincent N. Sollesta3, Doralyn S. Dalisay®2

1Center for Chemical Biology and Biotechnology (C2BZ2), University of San Agustin, lloilo City, Philippines,
2Center for Natural Drug Discovery and Development (CND3), University of San Agustin, lloilo City,
Philippines, 3Maridan Industries, Inc., Jaro, lloilo City, Philippines

The nutritional and marketing value of honey is anchored on its antibacterial, antioxidant, anti-
inflammatory, and wound-healing properties. Its composition and properties are influenced by
floral source and environmental conditions, honeycomb collection and processing, and final
honey extraction. Here, we present a metabolomics-based approach to correlate the natural
products and biological activity of Philippine honey. Fifteen honey samples were collected and
studied from various islands in the Philippine archipelago. The small molecule natural products
were extracted using a nonionic polymeric resin and the crude honey extracts were analyzed
by untargeted HPLC-DAD (High-Performance Liquid Chromatography with Diode-Array
Detection) and LCMS-IT-TOF (Liquid Chromatography/Mass Spectrometry-lon Trap-Time of
Flight) that led to the annotation of 269 metabolites (flavonoids, phenolics, glycosides, and
peptides), some of which are unique in Philippine honey. Multivariate statistical analysis using
principal component analysis (PCA) scatter plot showed distinct clustering patterns of honey
metabolites on the first principal component that coincided with differences based on source
location, bioactivities, and metabolites. The viability of Philippine honey as antibacterial agent
against skin pathogen (Methicillin resistant Staphylococcus aureus, MRSA) and its antioxidant
activity were evaluated. Results showed that Philippine honey demonstrate moderate
antibacterial activity against MRSA and strong antioxidant activity. We also analyzed the total
phenolic content (TPC) and total flavonoid content (TFC) of honey extracts to correlate these
to biological activity. The TPC analysis used chemometric model (partial least-squares
regression) while TFC was determined using Aluminum chloride colorimetric method. Results
showed that the TFC and TPC of Philippine honey significantly correlates with its biological
activities. Our findings demonstrate valuable information on the secondary metabolites of
Philippine honey that act as antimicrobial and antioxidant agents.

Acknowledgements: This work is funded by United States Agency for International Development (USAID)
through its Science, Technology, Research and Innovation for Development (STRIDE) Program and
University of San Agustin.
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Hijacking breast cancer oncogenicity by methoxylated flavonoidal
compounds isolated from Cleome droserifolia

Rana Youness!, Mohamed Gad?, Amira Abdelmotaal3

1Pharmaceutical Biology Department, Faculty of Pharmacy and Biotechnology, German University in Cairo,
Cairo, Egypt, 2Biochemistry Department, Faculty of Pharmacy and Biotechnology, German University in
Cairo, Cairo, Egypt, 3Pharmacognosy Department, Faculty of Pharmacy, King Khalid University, Abha,
Saudi Arabia

According to the latest reports, Breast Cancer (BC) ranks as the second most common
malignancy among both sexes. Yet, it is the most common malignancy among females, thus
represents a top biomedical research priority. A positive correlation has always been noticed
between flavonoid rich diet and lower risk of BC which lead to the question whether flavonoids
can only acts as chemopreventive agents, or can also disrupt the interplay between different
genes and proteins involved in the pathogenesis of BC. Recently, epidemiological studies
suggest an inverse association between a higher intake of flavonols and flavones in particular,
but not other flavonoid subclasses or total flavonoids, is associated with a decreased risk of BC,
especially among post-menopausal women. Our research group has recently highlighted a
pivotal role of several methoxylated flavonoidal compounds isolated from Cleome droserifolia
in halting the oncogenic profile of liver cancer cells through activation of TP53/miR-15/miR-
16 tumor suppressor axis. Currently, our research group is unveiling the capacity of such
methoxylated flavonoidal compounds in harnessing BC oncogenicity and unraveling the
underling mechanisms downstream their potential activity. The results showed a preferential
and selective activity of flavonoidal glycosides isolated from C. droserifolia in halting the most
aggressive subtype of BC which is the triple negative breast cancer cells through active and thus
emphasizing their prominent capacity to act as anti-cancer agents. Our study was extrapolated
to unveil the mechanism by which those natural compounds halt the TNBC oncogenic profile
and boost the innate immune system recognition through inducing the expression of the
natural killer cells activating ligands such as UL-16 binding proteins.
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Anti-proliferative Guaianolides from the Aerial Parts of
Chrysophthalmum montanum (DC.) Boiss.
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Choudhary®, Nurgiin Kii¢ciikb\oyaci®
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2Department of Pharmaceutical Toxicology, Faculty of Pharmacy, Gazi University, 06330 Ankara, Turkey,
3Department of Molecular Biology and Genetics, Faculty of Science and Arts, Yildiz Technical University,
34220 Istanbul, Turkey, *Department of Pharmacognosy, Faculty of Pharmacy, Near East University,
Nicosia 99138, Turkish Republic of Northern Cyprus, *HEJ, Research Institute of Chemistry, International
Center for Chemical Sciences, University of Karachi, 75270 Karachi, Pakistan, ¢Department of
Pharmacognosy, Faculty of Pharmacy, Gazi University, 06330 Ankara, Turkey.

Chrysophthalmum montanum (DC.) Boiss. (Asteraceae), also named “tut¢a” in Turkish folk
medicine, has been used traditionally to ease respiration against flu and heal part of the body
as well as wound of animal [1]. In our recent studies on C. montanum through bioassay guided
fractionation, it was demonstrated that bioactive constituents were isolated [2]. As a part of our
ongoing studies on C. montanum, we aimed to isolate secondary metabolites from the
chloroform subextract of the plant and evaluate their antiproliferative effects using MTT assay.
After the multistep chromatographic purifications on the chloroform subextract, three novel
guaianolides (1-3), namely 1f,4f-dihydroxy-guaia-10(14),11(13)-dien-8a,12-olide (1), 4«, 6a-
dihydroxy-96,108-epoxy-15H-guaia-11(13)-en-8a,12-olide (2) and 4a,96-dihydroxy-6a-
acetoxy-1fH-guaia-10(14),11(13)-dien-8a,12-olide (3), together with known compounds, a
guaianolide, (4a,5,86,10a)-4,10-dihydroxy-1,11(13)-guaiadien-12,8-olide (4), a lignan,
pinoresinol (5), a flavonoid, chrysosplenol C (6), two triterpenes, a mixture of taraxasterol
acetate and W-taraxasterol acetate (7) and a mixture of taraxasterol and W-taraxasterol (8),
were isolated. Their structures were elucidated by means of spectroscopic analysis. The
isolates, except for 5 and 8, were investigated for antiproliferative effects against Hela, MCF-7,
A549, and BEAS-2B cells at a concentration range of 0.6-20 pg/ml for 48 h. Our data showed
that 1, 4 and 6 caused significant decrease in cell viability (53-64%) at a concentration of 20
pg/ml in MCF-7 cells. Exposure to 4 and 6 also caused inhibition of cell viability (approx. 64%)
on Hela cells at the highest concentration. Our results suggested that 1, 4 and 6 might be
promising for developing anticancer agents for breast and cervix cancer and they have potential
for further studies.

Acknowledgements: This study was supported by Gazi University Research Foundation [grant number
02/2017-03].

Keywords: Antiproliferative effect, Chrysophthalmum montanum, guaianolide, MTT assay.
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Assimopoulou, Nektarios Aligiannis, Nikolas Fokialakis

PS1-A-083

New diterpenes from two populations of the brown alga Dictyota linearis from the
Aegean Sea

Aikaterini Koutsaviti, Charoula Machaira, Christina Keramea, Vassilios Roussis, Efstathia
[oannou

PS1-A-084

Development of an inhalant based on African ginger (Siphonochilus aethiopicus) for the
management and/or treatment of coughs, colds, flu and as a decongest

Leylene Kruger, Vinesh Maharaj, Thomas Klimkait

PS1-A-085

LC/MS guided isolation of protopanaxadiol ginsenosides having 5~6 sugars from Panax
viethnamensis

Van Le, Long Vu, Khoi Nguyen?, Hill Park, Duc Nguyen

PS1-A-086
Sesquiterpene lactones from the Greek endemic Inula subfloccosa Rech. f. (Asteraceae)
Dafni Ioanna Diakaki, Aikaterini Koutsaviti, Efstathia loannou, Olga Tzakou

PS1-A-087
Synthesis of the natural product (+) Civet and its enantiomer (-) Civet
Fatima Garrido
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PS1-A-088

Qualitative analysis of Herbofix® herbal extracts and comparison with extracts prepared
by infusion using HPTLC, HPLC-DAD and UPLC-MS

Ioulia K. Tseti, Efstathia Thoma, Aikaterini Argyropoulou and Alexios-Leandros Skaltsounis

PS1-A-089
Alkaloids from grains of Peganum harmala from Azerbaijan flora
E.A.Garayev, [.S.Movsumov, T.A.Nasibova, G. Herbette, E.E.Garayev

Topic C: Medicinal chemistry and synthesis

PS1-C-001

Caffeic acid-derived biopolymers of medicinal plants, synthesis of its monomer,
methylated analogue and their comparative anticancer efficacy

Vakhtang Barbakadze

PS1-C-002

Pharmacomodulation of ellagic acid, a promising antiplasmodial agent, to improve its
bioavailability

Gilles Degotte, Aurore Hans, Olivia Jansen, Allison Ledoux, Pauline Desdemoustier, Bernard
Pirotte, Pierre Francotte, Michel Frederich

PS1-C-003
Preparation of chiral phenylethanols using various vegetables grown in Algeria
Louisa Aribi-Zouioueche, Manhel Bennamane, Samra Razi, Saoussen Zeror

PS1-C-004

Invasive weed lantadene derivatives: experimental and computational studies

Monika Chauhan, Manu Sharma, Sharad Kumar Suthar, Hong Boo Lee, Richa Dhingra, Neelima
Dhingra

PS1-C-005
Studies on the total synthesis of Palhinine A
Shu Xu, Liang Li, Xiaolei Wang, Yaling Gong, Shichao Lu

PS1-C-006
Studies on the total synthesis of Mollanol A
Yixuan Zheng, Jianzhuang Miao, Mei Li, Yuyan Liang, Linna Wang, Shu Xu

PS1-C-007
Approach to C-20 epimers of vitamin D analogues
Hugo Santalla, Fatima Garrido

PS1-C-008
Semisynthetic approaches to dicadalenol and some analogues
José Luis Avila, Guillermo Delgado
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PS1-C-009

Discovery of new 5-arylcarboximidamidopyrazolo[3,4-c]pyridines with potent
antiproliferative activity

Panagiotis Marakos, Athanassios Papastathopoulos, Nikolaos Lougiakis, Nicole Pouli, Harris
Pratsinis, Dimitris Kletsas

PS1-C-010

Synthesis of novel multisubstituted pyrazolo[3,4-c]pyridines and evaluation of their
antiproliferative and antiangiogenic activity

Nikolaos Lougiakis, Stavros Kampoukos, Vassili Konstantin, Nicole Pouli, Panagiotis Marakos,
Heleni Loutrari

PS1-C-011

Adventures in the synthesis and biological evaluation of novel "reactive” colchicine-
derived compounds

Andreas Stein, Persefoni Thomopoulou, Tim Schulte, Benoit Gigant, Aram Prokop, Hans-
Gunther Schmalz

PS1-C-012

Castor oil as feedstock for the production of 12-Fatty Acid esters of Hydroxy Fatty Acids
(12-FAHFAs)

George Koutoulogenis, Valentini Avramidi, Evrydiki Katsikari, George Kokotos

PS1-C-013
Design, synthesis and pharmacological evaluation of novel TDP1 inhibitors
Maria Karelou?, Keli Agama, M.D., Yves Pommier, loannis Kostakis

PS1-C-014
Hydroxytyrosol, a versatile natural compound as chemical probe in drug design
Aikaterini Komianou, loanna Kalpaktsi, Alexios-Leandros Skaltsounis, loannis Kostakis

PS1-C-015

Design and Synthesis of new Modified hybrids of bisindole Derivatives as Chemical tools
in The study of Anticancer Activity

Amalia Dimitrios Kalampaliki, Eleftheria Athanasios Georgiou, loannis Konstantinos Kostakis

PS1-C-016

Design and synthesis of novel staurosporine and rutaecarpine hybrids as therapeutic
leads in the treatment of cancer

Amalia Dimitrios Kalampaliki, loannis Konstantinos Kostakis

PS1-C-017

Spiro-oxazolidinone C-nor-D-homo steroids as potential inhibitors of hedgehog pathway
Roumana Aggeliki, Dimanthi Pliatsika, Sotiris Nikolaropoulos, Athanassios Giannis, Manolis
Fousteris
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PS1-C-018

Design and synthesis of stilebenoid and chalconoid analogues as potent tyrosinase
modulators

Argyro Vontzalidou, S.M, Dimitrakoudi, K Tsoukalas, E Chaita, G Zoidis, C Cheimonidou, I.P
Trougakos, G Lambrinidis, E Mikros, A.L Skaltsounis, N Aligiannis

PS1-C-019

Further exploration of the indirubin scaffold affords 5’-6 disubstituted analogues with
potent cytotoxicity and in vivo efficacy targeting Src family kinases

Nicolas Gaboriaud-Kolar, Marina Kritsanida, Vassilios Myrianthopoulos, Nikolaos Lougiakis,
Anastasia Papachristodoulou, Anna Tsantili, loannis Rerras, Laurence Wennogle, Emmanuel
Mikros, Sangil Nam, Alexios-Leandros Skaltsounis

PS1-C-020
Design and synthesis of new substituted nucleosides as potential anti-HCMV agents
Nicole Pouli, Maria Gerasi, Georgios Papadakis, Nikolaos Lougiakis, Panagiotis Marakos

PS1-C-021

An improved synthetic route to Abyssomicin C

Veroniki P. Vidali, Aggelos Petroulias, Aleksander Canko, Emmanuel A. Bouzas and Elias A.
Couladouros

Topic E Natural compounds from marine organisms

PS1-E-001

LC-PDA-ESI-MS" metabolite fingerprinting and anticancer screening of an endophyte
from marine algae Dichotomaria marginata

Teresinha De Jesus Aguiar Dos S. Andrade

PS1-E-002

Natural carotenoids from a sustainable source: a comparative study of five microalgae
species

Ginevra Lombardi-Boccia, Gabriella Di Lena, Irene Casini, Massimo Lucarini

PS1-E-003
Biotechnological syntheses of maritime high-value diterpene type natural products
Markus Reinbold, Marion Ringel, Daniel Garbe, Thomas Briick

PS1-E-004

Structurally diverse secondary metabolites from a marine fungus isolated from the
Atlantic Ocean

Mallique Qader, Larry Mweetwa, Manal Eshelli, Lalith Jayasinghe, Marcel Jaspars, Mostafa E.
Rateb

PS1-E-005
Isolation and structure determination of two new peptides from marine cyanobacteria
Keitaro Iwasaki, Arihiro Iwasaki, Simpei Sumimoto, Kiyotake Suenaga




Poster Session I_ ISCNP30 & ICOB10, 2018, Athens, Greece

PS1-E-006

A marine lipopeptide, minnamide A: Synthetic studies for assignment of the C-9 methyl
stereochemistry

Masayuki Kobayashi, Shinpei Sumimoto, Seiichi Sinomiya, Toshiaki Teruya, Arihiro Iwasaki,
Kiyotake Suenaga

PS1-E-007

Kakeromamide A, a new cyclic pentapeptide from the marine cyanobacterium Moorea
bouillonii

Fumiaki Nakamura, Hiroshi Maejima, Midori Kawamura, Daisuke Arai, Meng Zhao, Tao Ye,
Nobuhiro Fusetani, Yoichi Nakao

PS1-E-008

Isolation and sstructure determination of four new compounds from marine
cyanobacteria

Ikuma Shiota, Arihiro Iwasaki, Shimpei Sumimoto, Hiroshi Tomoda, Kiyotake Suenaga

PS1-E-009

Deep-sea marine life molecules: assessing bioactivity potential of deep-sea
microorganisms

Adriana Rego, Eduarda Almeida, Mariana Girdo, Inés Ribeiro, Tiago Ribeiro, Ralph Urbatzka,
Maria de Fatima Carvalho, Pedro Ledo

PS1-E-010

Structures and cytotoxic activities of new macrolides from the marine dinoflagellates
Amphidinium species

Masashi Tsuda, Keiko Kumagai, Masayuki Tsuda

PS1-E-011

Genome mining for novel bioactive compounds from the marine cyanobacterium
Nodosilinea nodulosa LEGE 06152

Kathleen Abt, Pedro Leao

PS1-E-012
Skin protective effects of marine invertebrates and symbionts from the mesophotic zone
Sofia Letsiou, Konstantinos Gardikis, Eleni Spanidi

PS1-E-013
Preparation of chemical probes from marine cyclic peptides
Rie Kamihira, Jun K. Yamashita, Yoichi Nakao

PS1-E-014

Isolation, separation and structure elucidation of natural products from marine
endophytes with potential activity towards bacterial infections and cancer cell lines
Gaia Burgio, Mostafa E. Rateb

PS1-E-015

How the culture conditions affect the production of a potent anticancer metabolite by
Nostoc

Alexandros Polyzois, Quoc Dang Thai, Elie-Bertrand Duran, Sylvie Michel
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PS1-E-016

Chemical profile of indole alkaloids from the nudibranch Tambja stegosauriformis
Douglas Siqueira Almeida Chaves, Rosiane Silveira, Marcin Ozarowski, Piotr Kachlicki, Hoffgan
Félix, Raquel Renné Braga

PS1-E-017

Bioactive 3,7-cyclized cembranes and cembranes from the soft coral Klyxum flaccidum
Chiung-Yao Huang Huang, Atallah F. Ahmed, s. Wan-Ru Tseng, Yi-Ying Tsai, Tsong-Long
Hwang, Jyh-Horng Sheu

PS1-E-018
Metabolites from a bioactive organic fraction of an unidentified Red Sea sponge
Atallah F. Ahmed, Chi-Jen Tai, Raha S. Orfali, Walied M. Alarif, Jyh-Horng Sheu

PS1-E-019
Extraction of chlorophylls and phycobiliproteins from Indonesian red seaweed
Hakiki Melanie, Ambo Tuwo, Marcos A. Neves, Mitsutoshi Nakajima

PS1-E-020

Antithrombotic and anticoagulant activity of Brazilian and Antarctic brown algae

Ana Claudia Philippus, Gabriele Andressa Zatelli, Stephanie Milis Syracuse, Nathalia da Silva
Moura, Bianca Regina Alberton, Rubia Karine de Souza, Aline Paternostro Martins, Paulo
Antunes Horta, Pio Colepicolo Neto, Ana Carolina Rabello de Moraes, Miriam de Barcellos
Falkenberg

PS1-E-021

Agaclathratosides A and B, two new monogalactosylacyl glycerols from the brown alga
Agarum clathratum subsp. yakishiriense

Yukyoung Jeon, Hwan Su Yoon, Jong Hwan Kwak

PS1-E-022

A new and seven known phlorotannins from Eisenia bicyclis and their anti-diabetic
activity in Zebrafish model

Eunbin Kim, Yukyoung Jeon, Youn Hee Nam, Tong Ho Kang, Jong Hwan Kwak

PS1-E-023

6-Bromoindole derivatives from the marine sponge Geodia barretti: isolation and anti-
inflammatory activity

Xiaxia Di, Caroline Rouger, Ingibjorg Hardardottir, Jona Freysdottir, Tadeusz F. Molinski, Deniz
Tasdemir, Sesselja Omarsdottir

PS1-E-024

AlgaeCeuticals: Development of microalgae-based natural carotenoids as
cosmeceuticals and nutraceuticals

Stefan Martens, Panagiotis Madesis, Nikolaos Labrou, Leonardo Ceracino, Nico Salmaso, Luisa
Palmieri, Silvia Fluch, Pablo F. Ruiz, Angel M. San Martin, Jose L. Mullor, Natalie Vagioni, Marina
Chatzikonstantinou
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PS1-E-025

Chemical profiles of Hypoxylon monticulosum fungal strains isolated from marine red
algae Acanthophora spicifera and Dichotomaria marginata

Dulce Silva, Alana Honorio, Beatriz Barcellos, Rebeca Medina, lata Mendonca, Victor Rufino,
Marcos Soares

PS1-E-026

2,5-Diketopiperazines from marine-derived bacteria isolated from marine sediments
collected in the Eastern Mediterranean Sea

Maria Harizani, Panagiota Georgantea, Eleni Katsini, Vassilios Roussis, Efstathia Ioannou

Topic F: Metabolomics and phytochemical analysis

PS1-F-001

Comparative analysis of antidiabetic, anti-obesity and antioxidant activities of leaves
and flowers of Ocimum basilicum and identification of chemical constituents in their
essential oils and extracts

Dildar Ahmed, Zoy I Noor, Muhammad Tariq Qamar

PS1-F-002

Identification of antioxidant and hypoglycemic compounds in aqueous-methanol
fraction of methanolic extract of Ocimum canum leaves

C] Ononamadu, MS Sule, A] Alhassan, GO [hegboro, TA Owolarafe, FC Nwachukwu

PS1-F-003
Automated metabolomic analysis of LC-MS data
Jiri Gruz, Andrea Luterova, Miroslav Strnad

PS1-F-004
Metabolism of isotopically labeled benzoic and cinnamic acids in oat
Klara Supikova, Andrea Luterova, Miroslav Strnad, Jifi Graz

PS1-F-005
Probing lipid catabolism in cyanobacteria
Sandra Figueiredo, Teresa Martins, Kathleen Abt, Pedro Ledo

PS1-F-006

Capsicum-derived biomass quantum dots coupled with alizarin red S as an inner-filter-
mediated illuminant nanoprobe for imaging of intracellular calcium ion dynamics
Shu-lin Zhao

PS1-F-007

Lipid and polyphenol composition in Vaccinium wild berries and cultivars

Illona Vanaga, Egija Kitija Meijere, Linards Klavins, Maris Klavins, Anete Rateniece, Zane Greiza,
Ugis Kletnieks

PS1-F-008
Quality control of cultivated greek thyme (Thymus vulgaris)
Anastasia Karioti, Anna Rita Bilia
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PS1-F-009

Targeted & untargeted profiling of Muscat of Alexandria grapes

Maria Marinaki, Miss Konstantina Liva, Christina Virgiliou, Anastasia Ketsetzi, Helen Gika,
Georgios Theodoridis, Dimitrios Christofilos, Andreana Assimopoulou

PS1-F-010

HPLC-DAD-MS guided investigations on the Greek cultivated medicinal plants Origanum
dictamnus and Thymus vulgaris (Lamiaceae) reveal new natural products

Anastasia Karioti, Sofia Govari, Charikleia Paloukopoulou, Ilias Stefanis, Athina Soulioti

PS1-F-011

Simultaneous analysis of flavonoids and artemisinin with its analogues in Artemisia
annua and real-time monitoring of its interaction with Bcl-2 with in-cell NMR
spectroscopy

loannis Gerothanassis, Vassiliki Kontogianni, Alexandra Primikyri, Marianna Sakka

PS1-F-012
Metabolomic analysis of micromolecular diversity from Caatinga using LC-ESI-MS/MS
Danielle Rocha Pinho, Alan Cesar Pilon, Norberto Peporine Lopes

PS1-F-013
Dereplication by 13C NMR in the presence of high boiling point solvents
Marine Canton, Stéphane Poigny, Richard Roe, Jean-Hugues Renault, Jean-Marc Nuzillard

PS1-F-014

Targeted and untargeted UHPLC-HRMS-based metabolomics of Boraginaceae roots
NebojSa Rodi¢, Angeliki Vlachou, Euaggelia Michailidou, Evangelos Tzimpilis, Helen Gika,
George Theodoridis, Vassilios Papageorgiou, Andreana Assimopoulou

PS1-F-015
Interaction between blue light and ABA during tomato seed germination
Pavla Simurové (Pokornd), Veronika Ture¢kova, Miroslav Strnad, Martin Fellner

PS1-F-016

Aqueous ethanolic extracts from arid halophyte species Arthrocnemum macrostachyum
and Tetraena qatarensis

Samar Al-Jitan, Saeed Ahmed Alkhoori, Michael Ochsenkiihn, Shady A. Amin, Lina F. Yousef

PS1-F-017

An LC/HRMS method for the determination of naturally occurring saturated hydroxy
fatty acids

Maroula Kokotou, Christiana Mantzourani, George Kokotos

PS1-F-018

Study of glucosinolate-hydrolysis products in broccoli and brussels sprouts by gas
chromatography-mass spectrometry and liquid chromatography-mass spectrometry
Irene Mesimeri, Maroula G. Kokotou, Violetta Constantinou-Kokotou

PS1-F-019
Improving the definition of maca products’ quality using NMR, HPTLC and HPLC
Francesca Scotti, Pinelopi Nika, Raman Suthar, Michael Heinrich
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PS1-F-020

High resolution mass spectrometry studies of sulforaphane and indole-3-carbinol in
broccoli

Maroula G. Kokotou, Panagiota-Kyriaki Revelou, Christos Pappas, Violetta Constantinou-
Kokotou

PS1-F-021

Variability of phytohormones in Brassicaceae determined by high resolution mass
spectrometry

Panagiota-Kyriaki Revelou, Maroula G. Kokotou, Violetta Constantinou-Kokotou

PS1-F-022

New strategies to strigolactone determination in complex sample matrices

Kristyna Flokova, Mahdere Z. Shimels, Beatriz Andreo Jimenez, Yanting Wang, Harro ]
Bouwmeester

PS1-F-023

Custom-made algorithm: a powerful tool for 13C-NMR dereplication of complex mixtures.
Proof of concept on a Garcinia mangostana fruit peel extract

Antoine Bruguiere, Joel Dietsch, Derbre Severine, Sorphon Suor-Cherer, Dimitri Breard, Pascal
Richomme

PS1-F-024

Targeted isolation of trans-crocin 4 (TC4) from Crocus sativus L. employing step gradient
Countercurrent Chromatography (CPC), followed by a metabolome study in mice after
i.p. administration of TC4

Evangelia Karkoula, Apostolis Angelis, loanna Dagla, Nikolaos-Stavros Koulakiotis, Evagelos
Gikas, Nikolaos Kokras, Christina Dalla, Maria Halabalaki, Alexios-Leandros Skaltsounis,
Anthony Tsarbopoulos

PS1-F-025

Untargeted metabolomics study reveals Greek propolis novel anti-tyrosinase agents
using ultrahigh-performance liquid chromatography-hybrid quadrupole-orbitrap mass
spectrometry

Aikaterini Termentzi, Maria-loanna Stavropoulou, Konstantina-Georgia Stathopoulou, Kyriaki
Machera, Evagelos Gikas, Nektarios Aligiannis

PS1-F-026

A comparative and integrated study for the extraction and determination of phenolic
compounds in olive fruits and stones

Georgia Sarikaki, Konstantina Touvleliou, Maria Halabalaki, Sofia Mitakou, Leandros A
Skaltsounis

PS1-F-027

Assessment of the effect of extraction solvent on cannabinoid yield and phytochemical
profile of fibre-type Cannabis sativa L. using UPLC-PDA and HPTLC

Petros S. Tzimas, Eleftherios A. Petrakis, Apostolis Angelis, Maria Halabalaki, Leandros A.
Skaltsounis
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PS1-F-029

Development of a GeLC-MS/MS based strategy for the identification of novel drug or
diagnostic targets against Breast and prostate cancer

loanna-Maria Orfanou, Theodoros Karampelas, Manousos Makridakis, George Mermelekas,
Konstantinos Vougas and Constantin Tamvakopoulos

PS1-F-030

An optimized analytical methodology for the determination of olive oil biophenols,
based on I0OC recommended method

E. Bata, P. Stathopoulos, A. Rodi, M. Halabalaki, A-L Skaltsounis

PS1-F-031

Development and validation of an HPTLC densitometric method for the rapid
quantification of bioactive lignans in sesame seeds: comparison with HPLC-PDA

Eleni V. Mikropoulou, Eleftherios A. Petrakis, Aikaterini Argyropoulou, Sofia Mitakou, Maria
Halabalaki and Leandros A. Skaltsounis

PS1-F-032
Essential oil composition of Juniperus oxycedrus ssp. macrocarpa from Greece
Nikolaos Armenis, Maria Couladis

PS1-F-033

Validation and implementation of an HPLC-DAD method for the simultaneous
quantification of chlorogenic acid, flavonoids and flavonolignans in Cecropia species
Andrés Rivera-Mondragén, Sebastiaan Bijttebier, Tania Naessens, Deborah Custers, Catherina
Caballero-George, Sandra Apers, Luc Pieters, Kenn Foubert

PS1-F-034
Cannabis-related Bioanalysis Applications Using a Compact Mass Spectrometer (CMS)
Ben Nie, Jack D Henion, George Maylin

Topic G: Authenticity, traceability, safety of natural products

PS1-G-001

Gasca D as potent diabetic weight and blood glucose reduction formulation

Salihu Ismail Ibrahim, Gezawa Ibrahim, Fakhradden Yahya M, Chedi Basir, Nafisatu Kabir, A A
Imam

PS1-G-002

Effective HPLC methods for the detection of Sophora japonica adulteration in Ginkgo
biloba leaf extracts

Evangelia Bampali, Zarko Kulic, Stefan Germer

PS1-G-003

Hepatoprotective potentials of Picralima nitida against in vivo carbon tetrachloride-
mediated hepatotoxicity

Macdonald Idu, Oghale Ovuakporie-Uvo, Gerald Eze
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PS1-G-004
Correlating carob pods (Ceratonia Siliqua L.) aroma profile with geographical origin
Andriana Krokou, Agapios Agapiou, Marinos Stylianou, Rebecca Kokkinofta

PS1-G-005

Combinatory chromatographic and spectroscopic methods-approach for honeys
botanical origin authentication based on the volatile fractions

Ewa Makowicz, Izabela Jasicka-Misiak, Dariusz Teper, Pawet Kafarski

PS1-G-006

HPTLC - fast and accurate technique for determination of botanical origin of honeys
based on the fluorescent compounds

Ewa Makowicz, Izabela Jasicka-Misiak, Pawet Kafarski

PS1-G-007
HPTLC fingerprints as useful tools for profiling of honeys to determine authenticity
Natalia Stanek, Izabela Jasicka-Misiak, Pawetl Kafarski

PS1-G-008

Characterization of Abies Sibirica L. needle polyprenols and safety of their liposome
product in marathoners

Ilona Vanaga, [lva Nakurte, Sandra Rozenstoka, Simona Steina, Dace Suna, Ugis Kletnieks, Baiba
Jansone

PS1-G-010

Identification of quality marker compounds in Greek EVOOs using integrated LC-HRMS
& FIA FTICR MS platforms and chemometrics

Theodora Nikou, Matthias Witt, Panagiotis Stathopoulos, Aiko Barsch, Leandros A Skaltsounis,
Maria Halabalaki

PS1-G-011
Isotopic traceability (13C and 180) of Greek olive oils
Karalis P., Halabalaki M., Skaltsounis L.A., Diamantopoulos G., Dotsika E.

PS1-G-012
Isotopic model for detecting original wine vinegar
Diamantopoulos G., Karalis P., Gougoura S., Palaigeorgiou E., Dotsika E.

Topic H: Separation and extraction methodologies

PS1-H-001

Phenolic content of the fruit of Ceratonia siliqua L. (Carob) determined by HPLC-DAD-MS
analysis

S Schwaiger, Alexandru Vasincu, Christiana Neophytou, S Aigner, Hermann Stuppner, Andreas
Constantinou

PS1-H-002

Innovative extraction techniques for the recovery of phenolic compounds from olive oil
by-products

Sofia Chanioti, Paraskevi Siamandoura, Constantina Tzia
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PS1-H-003

Inclusion of borneol, camphor and thujone monoterpens from sage infusion in native a-
and p-cyclodextrin

Nefeli Sofia Sotiropoulou, Katerina Fourtaka, Elias Christoforides, Christos Pappas, Kostas
Bethanis, Petros Tarantilis

PS1-H-004

HPLC-DAD-ESI-TOF-MS analysis and antiulcer effects of some extracts from Vernonia
kotschyana Sch. Bip. ex Walp

Alexandru Vasincu, Christiana Neophytou, Luca-Simon Vlad, Anca Miron, loana-Mirela Vasincu,
Bogdan-Gabriel Slencu, Daniela Carmen Ababei, Oana-Dana Arcan, Delia Bulea, Monica Neamfu,
Veronica Bild

PS1-H-005

Development a highly sensitive and selective GC-MS method for the determination of
Dioxane in cosmetic products

Ibrahim Alsohaimi, Hazim Ali, Tarek Seaf Elnasr

PS1-H-006

Extraction method development for the creation of a bank of extracts

Thibault Lefebvre, Sandrine Zubrzycki, Manon Bunout, Chloé Catan, Eric Lesellier, Emilie
Destandau

PS1-H-007
Experimental archaeology: The scent of antiquity reborn by KORRES for the National
Archaeological Museum

lordanis Samanidis, Lena Philippou

PS1-H-008

Optimization of ultrasound-assisted extraction of polyphenolic compounds from
Plantago lanceolata using response-surface methodology

Jelena Zivkovic, Katarina Savikin, Nada Cujic, Teodora Jankovic

PS1-H-009

Simultaneous HPTLC densitometric estimation of acetyl-11-keto-f-boswellic acid and
11-keto-B-boswellic acid from Boswellia serrata

Meenu Mehta, Saurabh Satija

PS1-H-010

Development of novel HPTLC fingerprint method for simultaneous estimation of
berberine and rutin in medicinal plants and their pharmaceutical preparations followed
by its application in anti-oxidant assay

Saurabh Satija, Meenu Mehta

PS1-H-011

Isolation and identification of endophytic fungi from Piper nigrum L. and investigation
of their chemical constituents

Pragya Paramita Pal
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PS1-H-012
0il and fatty profile on the film from the Pistacia lentiscus, region of Collo. east in Algeria
Nassima Boudiaf

PS1-H-013

N-doped magnetic hydrochar to toxic metals from water: synthesis, characterization,
and adsorption studies

Ayoub Alqadami, Zeid Alothman, Moonis Khana, Mohammad Algamdi

PS1-H-014

Extraction and purification of metabolites from natural substance or biotechnology by
Centrifugal Partition Chromatography

Sébastien Chollet, Luc Marchal, Jean-Hugues Renault

PS1-H-015
Cannabis Process Separation of Cannabinoids
Mouroutis-Prionistis, Yiannis

PS1-H-016

A combination of liquid phase microextraction and spectrophotometric determination
of ascorbic acid in foods

Yaroslav Bazel, Tetiana Riabukhina

PS1-H-017

Application of the liquid phase microextraction to separation and extraction of
biological active compounds from plant samples

Vasil Andruch

PS1-H-018

Environmentally-friendly enzyme-assisted extraction of Naphthoquinones from
Alkanna tinctoria roots

Elodie Bossard, Angelos Argyriadis, Anthi Karnaouri, Nikos Tsafantakis, Nektarios Aligiannis,
Andreanna Assimopoulou, Evangelos Topakas, Nikolas Fokialakis

PS1-H-019

A holistic green strategy for the isolation of bioactive compounds from fennel seed oil
and the corresponding by-products, with pilot scale potentials

Dimitris Michailidis, Apostolis Angelis, Alexios-Leandros Skaltsounis

PS1-H-020

Ultrasound-Assisted Extraction (UAE): induced physicalimpacts on Rosemary
(Rosmarinus officinalis L.) and Artichoke (Cynara scolymus L.) leaves

Boutheina Khadhraoui, El Maataoui Mohammed, Isabelle Bornard, Rémi Imbert, Philippe
Robinet, Anne-Sylvie Fabiano-Tixier, Njara Rakotomanomana, Farid Chemat

PS1-H-021

Oleocanthalic and oleaceinic acids: Isolation, identification and semi-synthesis of new
secoiridoids compounds of extra virgin olive oil

Lemonia Antoniadi, Apostolis Angelis, Panagiotis Stathopoulos, Maria Halabalaki, Leandros A.
Skaltsounis
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PS1-H-022

CORNET Project SaliChem: Halophytes cultivation for sequential biomass valorisation
Marie-Caroline Jonville, Job Tchoumtchoua, Stefan Droge, Cécile Beauve, Patrick Ballmann,
Michael Miiller

Topic J: Biodiversity and nutrition

PS1-]-001

HS-SPME analysis of seven truffles (Tuber sps) growing wild in Greece. Nutritional value
& biological activity

Eleni Stavraki, Konstantia Graikou, Olga Gortzi, loanna Chinou

PS1-J-002

Characterization of volatiles, phenolics and antioxidant properties of different
populations of Sideritis clandestina

loannis Bakratsas, Virginia Dimaki, Lygeri Papaioannou, Gregoris latrou, Fotini Lamari

PS1-J-003

Phenolic compounds profile and antioxidant properties of different sweet cherry
(Prunus avium (L.) L.) varieties from Spain

Dolores Muiioz Mingarro, Antonia Garcia, Nuria Acero, Ana Gradillas

PS1-J-004

Development of a novel functional goats’ milk yoghurt enriched with Pistacia atlantica
resin extracts and Saccharomyces boulardii: Stability and organoleptic effects

Elena Hadjimbei, George Botsaris, Vlasios Goulas, Eleni Alexandri, Vassilis Gekas, loannis
Gerothanassis

PS1-J-005

Chemical characterization of seed oils obtained from different apple cultivars

Jelena Zivkovic, Mihailo Ristic, Josephine Kschonsek, Anna Westphal, Angelika Malarski, Volker
Bohm

PS1-]-006

Deciphering bacterial composition in the rhizosphere of Baphicacanthus cusia (NeeS)
Bremek

Meijuan Zeng, Yongjia Zhong, Shijie Cai, Yong Diao

PS1-J-007

Investigation of sea fennel nutritional value under the effect of iodine biofortification
using different metabolomics approaches

Eirini_Sarrou, Anastasios S. Siomos, Samantha Riccadona, Pavlos Tsouvaltzis, Paschalina
Chatzopoulou, Stefan Martens

PS1-J-008

A holistic approach to sustainable use of Greek native medicinal/aromatic plants’ by-
products to produce innovative feeds for domestic animals

Katerina Grigoriadou, Ilias Giannenas, Eftyxia Agapidou, Panagiotis Bagatzounis, Nektarios
Aligiannis, Efterpi Christaki, Panagiota Florou-Paneri




Poster Session I_ ISCNP30 & ICOB10, 2018, Athens, Greece
Topic K: Biodeversity and chemical ecology

PS1-K-001

Green propolis: how resin collected by honey bees from Baccharis dracunculifolia could
be influenced by the gender, number of galls and chemical components of this plant?
Debora Munhoz Rodrigues, Caroline Arruda, Jairo Kenupp Bastos, Rodrigo Augusto Santinelo
Pereira

PS1-K-002

Natural products diversity of Tithonia diversifolia (Asteraceae) and its specialist insect
herbivore Chlosyne lacinia (Nymphalidae)

Marilia Gallon, Eduardo Silva-Junior, Juliano Amaral, Norberto Lopes, Leonardo Gobbo-Neto

PS1-K-003
Oregano spices in the European market: Taxonomic identification and quality control
Dimitrios Mertzanidis, Dimitrios Koureas, Andreana Assimopoulou, Stella Kokkini

PS1-K-004

Volatile metabolomic analysis of the heartwood of Pinus heldreichii H. Christ:
Chemodiversity insights

Elena Zioga, Olga Tsiftsoglou, Diamanto Lazari

PS1-K-005

Evaluation of silymarin content and flavonolignans composition in native Silybum
marianum populations from Greece

Dimitrios Arampatzis, Anestis Karkanis, Nikolaos Tsiropoulos

PS1-K-007

An ethnobotanical study and phytochemical analysis of medicinal plants in the Greek
islands of North Aegean region

Evangelos Axiotis, Maria Halabalaki, Sofia Mitakou, Leandros A. Skaltsounis
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PS1-A-001

Activated and non-activated charcoal derived from durian (Durio
zibethinus murr.) peelings as treatment to improved physico-
chemical and microbiological parameters of Davao river

Venchie Badong, Maria Angelique Anne Alapag, Mark Anthony Casimina

University of the Immaculate Conception, Davao, Philippines

River plays a major role in hydrologic cycle but anthropogenic activities have deeply caused
deterioration on its physico-chemical and microbiological quality.

It is the goal of this study is to look for a low-cost effective treatment to remove or decrease the
contaminants from river water. The researchers utilized activated and non-activated charcoal
derived from waste Durian (Durio zibethinus murr.) peelings for treatment to improve the
physico-chemical and microbiological quality samples collected from Davao River under the
following test parameters: pH, color, turbidity, nitrates, sulfates, total coliform and fecal
coliform.

Results showed that activated charcoal have shown potential to reduced the levels of
contaminants from the collected river water samples 5 to 25 minutes post treatment. The
adsorption capacity of the naturally produced activated charcoal was due to the smaller pore
size as detected from Scanning Electron Microscope analysis.

Statistical analysis further proved that there was no significant difference in the adsorption
capacity of activated and non-activated charcoal durian peelings. The overall results showed
significant improvement on the test parameters posttreatment with non-activated and
activated charcoals.

Based from the findings of the study, both non-activated and activated charcoals have the
capacity to improve the physico-chemical of river water. However, activated charcoal can
significantly reduce the amount of bacteria present in the surface water.

Table 1

Physico-chemical and Bacteriological Characteristics of the River Water
Sample Before and After Treatment with Non-Activated Charcoal

Test Parameters Initial Post treatment, minutes
5 15 25
Physical pH 79 3.75 5.5 549
Color, PCU 20 400 400 400
Turbidity, NTU 740 22 15 15
Chemical Nitrates, ppm 1461 132 13.49 9.0%
Sulfates, ppm 108 77.83 33.92 5433
Bacteriological | Total Coliform, MPN | 160,000 - - 160,000
Fecal Coliform, MPN | 160,000 B N 160,000

Table 2

Physico-chemical and Bacteriological Characteristics of the River Water
Sample Before and After Treatment with Activated Charcoal

Test Parameters Imitial Post treatment, minutes
5 15 25
Physical pH 791 10.15 10.14 101
Color, PCU 20 10 3 3
Turbidity, NTU 740 13 17 1
Chemical Nitrates, ppm 1461 5.52 257 147
Sulfates, ppm 106.00 3.59 5311 5.00
Bacteriological | Total Coliform, MPN | 160,000 - - 24000
Figure 2: SEM Analysis of Durian Activated Charcoal Fecal Coliform, MPN | 160,000 = = 513
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PS1-A-002

Phytochemical screening and antioxidant activity of methanolic
extract of Argan leaves (Argania spinosa) from north Algeria

Mahmoud Belalia?, Louiza Belkacemi?

1Laboratoire SEA2M, Université Abdelhamid Ibn Badis, 27000 Mostaganem, Algérie, Mostaganem, Algeria,
2Laboratoire de technologie alimentaire et nutrition, Université Abdelhamid Ibn Badis, 27000
Mostaganem, Algérie, Mostaganem, Algeria

The argan tree, geographically distributed in southwestern Algerian Sahara (north of Tindouf),
was recently observed in the Algerian west coast (Mostaganem). This study aimed to assess the
phytochemical composition and the antioxidant effect of the methanolic extract of argan leaves
(Argania spinosa) growing on the west coast of Mostaganem. The methanolic extract was
obtained according to the Soxhlet method. A phytochemical screening and an evaluation of the
antioxidant activity (DPPH, TBARS) were carried out. Qualitative phytochemical tests show the
presence of polyphénols (flavonoids and tannins), triterpenes and reducing sugars. The
polyphénols, flavonoid and tannins assay revealed that the methanolic extract contained 168.5
+ 0.002 mg Eq gallic acid / g extract, 47.86 * 2.37 mg Eq quercetin / g extract and 97.33 mg Eq
catechin/ g extract, respectively. Antioxidant activity, evaluated by the DPPH free radical
reduction method, reveals an ICso of up to 0.838 mg / ml. The extract at the concentrations
tested, seems to have a non-negligible (p<0.05) effect on the lipid oxidation of the meat kept at
4 °C. In fact, the TBA values recorded after five days of storage reached 1.99 mg equivalent MDA
/ kg for the untreated meat against 0.369 and 0.243 mg equivalent MDA / kg in the meat treated
with the concentrations 0.1 and 0.2 mg / ml, respectively.

The methanolic extract of the Argan tree leaves growing in the west coast of Algeria has an
interesting antioxidant potential to be exploited

Keywords: Argania spinose, methanolic extract, antioxidant activity, north Algeria,
polyphenols



Poster Session I_ ISCNP30 & ICOB10, 2018, Athens, Greece

PS1-A-005

Chemical analysis and metal chelating power of extracts from
three medicinal plants: Peganum Harmala L., Cinnamomum
Zeylanicum and Rosmarinus Officinalis

Souad Djellalil2, Rachid Saharaoui3, Ibtissem Debab?

1Department of Matter Sciences, Faculty of Science and Technology, Bordj Bouarreridj University, 34000,
Bordj Bouarreridj, Algeria, Bordj Bouarreridj, Algeria, 2Laboratory of Physico-Chemistry of High Polymers,
Faculty of Technology, Ferhat Abbas University, 19000, Setif., Setif, Algeria, 3Department of Biology and
Plant Ecology, Ferhat Abbas University, 19000, Setif, Algeria, Setif, Algeria

This work had focused on the chemical analysis and the study of the metal chelation capacities
of three medicinal plants widely used in Algeria: Rosmarinus officinalis, Peganum harmala and
Cinnamomum zeylanicum. Plants were collected during the flowering period. Flowers and
leaves were cleaned of impurities, dried in shade at room temperature then grounded to
powder before being subjected to adequate extraction. Polyphenols and alkaloids were the two
major classes of secondary metabolites extracted. In the chemical analysis, the contents of total
polyphenols, flavonoids, condensed tannins, percentage of ash and metals content were
evaluated. The capacities of polyphenols and alkaloids to form complexes with iron and copper
ions were determined. The results obtained showed that these plants contain variable contents
of polyphenols, flavonoids and condensed tannins. For total polyphenols, the highest level was
obtained for Cinnamomum zeylanicum while the lowest was obtained for Peganum harmala.
For alkaloids, the analysis showed the presence of various compounds such as morphine, and
codeine. In addition, it was found that the ashes of the plants contain low amounts of toxic
metals such as Hg and Pb which makes these plants safe to use. Concerning the chelating
capacity of the secondary metabolites studied, the results showed that both classes have high
capacities to bind copper and iron. However, alkaloids have shown a greater efficiency to form
chelates with the copper ions than polyphenols. The presence of many secondary metabolites
(polyphenols, tannins, flavonoids and alkaloids) that have well-known therapeutic properties
may justify the multiple therapeutic indications for which these plants are used in traditional
therapy.
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PS1-A-006

Liquid chromatography combined with time-of-flight high
resolution mass spectrometry (LC/Q-TOF/HRMS) for the chemical
characterization of Smilax aspera L. leaves

Eleni Kakouri, Charalabos Kanakis, Panayiotis Trigas, Petros Tarantilis

Agricultural University of Athens, Greece

Medicinal plants are known for their potential therapeutic activity due to their content of
bioactive compounds. Among them, Smilax aspera L. (Smilacaceae) is known for its tonic,
diuretic, antidiabetic and antioxidant properties which are attributed to the underground
organs of the plant [1]. In addition, its berries have been demonstrated to possess strong
antioxidant capacity. However, leaves of the plant remain an unexplored source of potentially
useful bioactive compounds, that need to be elucidated. The aim of the current research is to
evaluate the chemical profile of S. aspera leaves with the use of liquid chromatography
combined with a time-of flight high resolution mass spectrometry (LC/Q-TOF/HRMS). The
dried leaves of the plant were extracted using methanol (70% v/v) with the assistance of
ultrasonic bath water. The organic solvent was evaporated in a rotary evaporator and the
received hydro-extract was freeze dried. The HPLC analysis was performed using a solvent
system of water LC/MS and acetonitrile LC/MS both with 0.1% formic acid. Chromatograms
were recorded at 280,360,440 nm. The Q-TOF mass spectrometer was operated with a dual ESI
source in the positive ionization mode. Results of our study indicated that the leaves of the plant
are a rich source of flavonoids and steroid saponins presented as furostanol, isospirostane and
spirostane glycosides. These compounds have significant biological activity and could be used
in food and/or pharmaceutical industry [2].
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Keywords: Smilax aspera, LC/Q-TOF/HRMS analysis, flavonoids, steroidal saponins

References:
[1] Tian LW, Zhang Z, Long HL et al. Nat Prod Bioprospect 2017; 7: 283.
[2] Giiglii-Ustiindag O, Mazza G. Crit Rev Food Sci Nutr 2007; 47(3): 231-58.
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PS1-A-007

New insular red propolis from Colombia: botanical origin,
biological and chemical markers

Guillermo Salamanca Grosso!, Ménica Patricia Osorio Tangarife?

1Universidad Del Tolima, Ibagué, Colombia, 2Mellitopalinological and Physicochemical Properties of Foods
Research Group. Universidad del Tolima, Ibagué, Colombia

Propolis is a complex natural product based on exudates, pollen wax and resinous material
mixture collected by bees from various plant sources, normally it is a dark yellow, brownish or
green resinous material. A broad spectrum of biological properties has been recognized. As a
result of this wide range of biological activities, propolis is one of these products which have
attracted the researchers’ attention. Raw propolis contains such diverse chemical classes of
compounds as flavonoids, phenylpropanoids, terpenes, stilbenes, lignans, coumarins, and their
prenylated derivatives, showing a pattern consistent with around 300 previously reported
compounds. The chemical characteristics of propolis are linked to the diversity of geographical
location, plant sources and bee species. The interest in the composition and biological activity
of green propolis, gave way to the study of red propolis, which to date has only been reported
in Cuba, Venezuela, Brazil, Mexico, China and Nigeria. In Colombia, the studies related to the
botanical origin, composition and biological activity of propolis have been gaining interest on
the part of some researchers. For effect-directed analysis (EDA), HPTLC-Finger print,
electrospray ionization mass spectrometry (ESI(-)-MS), spectroscopy (UV-V, FT-IR), total
flavonoids and phenols. antioxidant activity assays, and the antimicrobial and cytotoxic and
genotoxic bioassays was developed in characterization of ethanoic extract of Colombian red
propolis (EECRP). Visual exam of HPTLC multiple chemicals. Characteristic ESI(-)-MS spectra
showionsm/z 121, 147, 165, 213, 239 low relative frequency, 255, 271, 283, 371,373,501 and
502 abundant, 315, 339, 371, 373, 401 medium, that are representative of chrysin, kaempferol,
quercetin, naringenin, pinocembrin, formononetin, biochanin A and daidzein. Diffusional test
for microbiological sensibility on Staphylococcus aureus (ATCC 29213), and Listeria
monocytogenes (ATCC 4677)], suggesting that the EECRP has components with antimicrobial
activity. This is the first scientific report in relation to the Colombian red propolis.
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PS1-A-008

Mechanistically degenerate Kinetic resolution in [5+2]
cycloisomerization

Kai Ma
University of Oxford, Oxford, United Kingdom

Kinetic resolution is a highly attractive strategy for the synthesis of enantioenriched
compounds from racemic starting materials, whereby one enantiomer of a substrate reacts in
preference, or in a different manner, to the other. In the field of asymmetric transition metal-
catalyzed cycloisomerization, where acyclic starting materials are converted to relatively
complex cyclic (chiral) products under the influence of a chiral metal catalyst, kinetic
resolutions are scarce - and to date unknown for the [5+2] cycloisomerization of
vinylcyclopropanes, a venerable method for the synthesis of seven-membered rings. Here we
show how a rhodium(I)-phosphoramidite catalyst is able to affect the first examples of kinetic
resolution in [5+2] cycloisomerization. Depending on the substrate, either a classical resolution
(where one enantiomer remains unreacted), or a diastereodivergent resolution (in which each
enantiomer gives a different product diastereomer) are achieved, both with exceptional
selectivity. This difference in the mode of resolution is shown to arise from a divergence in the
mechanistic pathway followed, as supported by detailed theoretical studies; such mechanistic
degeneracy is, to our knowledge, unprecedented in the wider arena of kinetic resolution. The
chemistry operates across a range of vinylcyclopropane substrates, and includes the first
example of kinetic resolution by cycloisomerization of a chiral silane, as well as an application
to natural product synthesis through resolution of an allenyl vinylcyclopropane.
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PS1-A-009
Phytochemical diversity of Salvia species in Hengduan Mountains

Avumi Ohsaki?, Hiroshi Kawabel, Kana Kuwadal, Mariko Funasaki?l, Hiroshi Hirotal, Haruka
Tsukada?, Teppei Komiyama?, Hiroyuki Kagechika?, Yasuko Okamoto3, Motoo Tori3, Yoshinori
Saito*, Gong Xun®

1College of Humanities and Sciences, Nihon University, Setagaya-ku, Japan, 2Institute of Biomaterials and
Bioengineering, Tokyo Medical and Dental University, Surugadai, Japan, 3Faculty of Pharmaceutical
Sciences, Tokushima Bunri University, Tokushima 770-8514, Japan, *Graduate School of Biomedical
Sciences, Nagasaki University, Nagasaki 852-8521, Japan, SKunming Institute of Botany, Chinese Academy
of Science, Kumming 650204, China

Salvia is one of the largest genera of Lamiaceae, distributed all over the world. Some species,
such as S. miltiorrhiza, S. przewalskii, and S. yunnanensis, have been used as traditional Chinese
medicines known as ‘Tanjin’ for the treatment of angina pectoris, inflammation, coronary
artery diseases, chronic renal failure etc. Many constituents have been isolated from the genus
Salvia, especially, diterpenoids with abietane and clerodane skeletons [1]. Some of the
diterpenoids from Salvia species have shown various activities, e.g., antioxidant, anti-
inflammatory and antifeedant activities. According to Flora of China, 126 species of Salvia are
found in China, for which there are still many taxonomical problems, especially in Yunnan and
Sichuan Provinces. Thus, during the course of our study of the diversity of chemical constituents
of six Salvia species (S. przewalskii, S. przeawlskii var. przewarskii, S. yunnanensis, S. plattii, S.
grandifolia and S. maximowicziana) by a comprehensive analysis, we isolated more than fifty
compounds including new compounds with unusual skeletons arisen a consequence of the
rearrangement of their carbon framework [2-4]. We will discuss the chemotaxomy of Salvia
species from a standpoint of the structural diversity of the isolated compounds.

Acknowledgment: This work was supported in part by JSPS (Grant-in-Aid for Scientific Research No.
25303010 and 24510293) and the Japan - China Scientific Cooperation Program from JSPS and NSFC.
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PS1-A-010
Search for new compounds from Portulaca pilosa

Minori Nonakal, Emi Haral, Ayumi Seikel, Yasuko Okamoto?, Miwa Kubo?, Mariko Funasaki?,
Yoshiyasu Fukuyama?, Pilosa Keiichi Matsuzaki3, Hiroshi Hirotal, Ayumi Ohsakil

1College Of Humanities and Sciences, Nihon University, Setagaya-ku, Japan, 2Faculty of Pharmaceutical
Sciences, Tokushima Bunri University, Yamashiro-cho, Japan, 3School of Pharmacy, Nihon University, 7-7-
1, Narashinodai, Funabashi, Japan

The genus Portulaca, which includes about 100 species, is mainly distributed throughout the
South America. However, few reports are available on their chemical constituents except
Portulaca oleracea, which is known as herbal medicine. We previously reported on the skeletal
transition in diterpenoid constituents and phylogenetic relationship among three Portulaca
plants, P. grandiflora, P. cv. jewel and P. pilosa. The skeletal types of the major diterpenoid
constituents of P. cv. jewel, P. pilosa and P. grandiflora are clerodane ([6.6]-fused ring),
printziane ([7.6]-fused ring) and portulane ([7.5]-fused ring), respectively. In addition, P. cv.
jewel and P. pilosa produce printziane and clerodane diterpenes in minor amounts, and P.
grandiflora yields all types of diterpenoids. Thus, the biosynthetic pathway was proposed
follows: clerodane — printziane — portulane. Further the phylogenetic sequence in three plants
was discussed. [1, 2]

We studied the minor constituents of Portulaca pilosa which could be evidence for inference of
the biosynthesis pathway. As the results, we isolated 16 new printziane diterpenoids and 4 new
clerodane diterpenoids together with 2 known printziane diterpenoids. These compounds
were elucidated on the basis of spectroscopic analyses of NMR and HRESI including 2D NMR
(*H-1H COSY, HSQC, HMBC and NOESY).

References:
[1] Ohsaki A, Shibata K, Tokoroyama T, Kubota T. ] Chem. Soc Chem Commun 1987; 151-153.
[2] Ohsaki A, Shibata K, Kubota T, Tokoroyama T. Biochem Syst Ecol 1999; 27: 289-296.
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PS1-A-011

Oxidation of lignan structures

Patrik Runeberg

Abo Akademi University, Turku, Finland

Lignans are biologically active natural compounds found in various plants. Studies have shown
that lignans have various interesting properties. For example they are strong antioxidants, they
exhibit anticancer properties and lower the risk of coronary heart disease [1,2].

The lignan hydroxymatairesinol can readily be extracted from wood knots of Norway spruce
(Picea abies) and further modified to a wide range of lignan structures. [3-5].

Our study has found that various TEMPO-catalyzed methods selectively oxidize primary
hydroxyls of lignans to their corresponding aldehydes, without further oxidation to carboxylic
acids.

The hypervalent iodine reagent known as [Bis(trifluoroacetoxy)iodo]benzene, or PIFA, works
as a strong oxidation agent. Oxidation of the lignan matairesinol by PIFA lead to oxidative ring
closure. Depending on if DCM or TFA was used as solvent in the reaction, the ring closing step
was selective towards formation of either six or eight membered rings. By increasing the
amount of PIFA, aromatization of the formed ring was obtained.

The faith of lignans during UV-irradiation was also investigated using a wide range of analytical
techniques, such as NMR, HPSEC, LCMS and GCMS. The study showed that UVC irradiation of
olefinic lignans lead first to a cis- and trans-isomerization of the double bond. If the irradiation
continued, further reactions were observed. With the major reactions being oligomerization
and intramolecular reactions to monomeric products, also cleavage of double bond to
aldehydes and carboxylic acids was observed to a smaller extent. For non-olefinic lignans, UV-
irradiation primarily lead to oligomerization.

Acknowledgements: Academy of Finland, The Swedish Cultural Foundation in Finland, and Raision
Tutkimussddtié are acknowledged for financial support

References:

[1] J Agric Food Chem, 2003; 51: 7600-7606.

[2] Org Biomol Chem, 2005; 3: 3336-3347.

[3] Phytochem Rev, 2004; 2: 331-340.

[4] ] Org Chem, 2002; 67: 7544-7546

[5] ] Chem- Soc, Perkin Trans., 2002; 1: 1906-1910.



Poster Session I_ ISCNP30 & ICOB10, 2018, Athens, Greece

PS1-A-012

Isolation of gallic acid and flavonoids from Terminalia brownii
leaves

Intisar Elzein!, Mahgoub El Tohami?, Aisha Almagboul3

1Division of Chemistry, Faculty of Applied and industrial Science, University of Bahri, Khartoum bahri,
Sudan, 2Division of Pharmacognosy, faculty of Pharmacy, Omdurman Islamic University, omdurman,
Sudan, 3Division of Microbiology, Medicinal and Aromatic Plants research Institute, khartoum, sudan

The present work is concerned with the chemical structure of the active components in leaves
of Terminalia brownii; that may be responsible of some of its reported biological effects
including antibacterial and antifungal properties.

The extracts from dried Terminalia brownii leaves by miscellaneous organic solvents were
investigated for antimicrobial effects against four types of bacteria: Bacillus subtilis,
Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa and two fungi Aspergillus
niger and Candida albicans. The most active constituents were isolated and their chemical
structures were identified by spectroscopic methods of analysis NMR and LC-MS, which
indicate the presence of gallic acid and flavonoids.

Acknowledgement: The author would like to thank Prof. Dr. R.Verpoorte/ Division of Pharmacognosy/
Section of Metabolomics/ Institute of Biology/ Faculty of Science and Mathematics/ Leiden University/ the
Netherlands for hosting and all facilities present to perform this work.

Keywords: Antimicrobial effects, active constituents, chemical structures, Terminalia brownii.
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Reaction products formed with food constituents and norlignans
dissolving from sugi barrel for sake

Fumio Kawamura

Department of Forest Resources Chemistry, Forestry and Forest Products Research Institute, Tsukuba,
Japan

The aim of this study was to estimate the influence of the co-existence of sugi (Cryptomeria
japonica) heartwood and sake (rice wine) constituents in wooden barrel sake (Japanese name,
“Taruzake”). Two norlignans (Cg-C3-C,-Cs compounds), sequirin-C (SQ-C) and agatharesinol
(AR) were isolated from the heartwood of sugi (ca. 70-year-old). Each norlignan (SQ-C, AR) was
paired with eight typical sake constituents (amino acids, organic acid, and furfurals), and
dissolved in 15% ethanol to prepare the model solution of wooden barrel sake. These model
solution was aged (25 °C, dark, static), then analyzed by HPLC. The solution of norlignan only
was used as control. Solutions of [AR + sake constituent] showed less reactivity, because of no
difference with control. In contrast, model solution of SQ-C and amino acid showed remarkable
difference from control; it was confirmed that peculiar products were formed by co-existence
of both constituents. Especially, co-existence of L-alanine (L-Ala) expressed significant
influence; seven major products (P1-P7) were confirmed. Aging experiment (12 d) of SQ-C and
L-Ala was scale upped, then five major products (P1-P5) were isolated or separated by
preparative HPLC. The product, which was formed at largest amount (P5), was very unstable;
it easily transformed to other products. P5 was presumed to be an intermediate for the
formation of a diversity of products. Isolated P1-P4 were instrumental analyzed using NMR.
Characteristics of P1, P3 and P4 were as follows: disappearance of catechol nucleus, saturation
of side chain, linkage of L-Ala on side chain. Characteristics of P2 were as follows: side chain
formed a ring, highly oxygenated structure. The results in this study demonstrated high
reactivity of SQ-C and L-Ala. L-Ala and other amino acids are the constituents, which have great
influence on flavor of sake. Therefore, influence of constituents dissolved from the sugi barrel
on the flavor of sake was suggested.
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Saffron aqueous extract: phytochemistry & determination of

crocetin’s serum and tissue pharmacokinetics after oral and
intravenous administration to C57 /BL6] mice
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Saffron, the dried stigmata deriving from the flower of Crocus sativus L. (Iridaceae), is known
since antiquity as a medicinal spice and a dye pigment. Several studies have been conducted in
order to unveil saffron’s extracts potential pharmaceutical applications [1]; however, its serum
and tissue pharmacokinetics have not yet been evaluated.

The chemical investigation of the saffron standardized aqueous extract (SFE), purified on RP18-
HPLC (linear gradient elution from 20% to 100% ACN in Hz0), revealed the presence of all-
trans crocin, picrocrocin and its aglycon, as well as free sugars. The structures of the isolated
compounds were elucidated by high-field NMR spectroscopy [2]. SFE was found to be stable in
room temperature for almost 15 months and was quantified for the main secondary metabolite
crocin (approximately 27%) using an HPLC-PDA method.

An HPLC-PDA method has also been applied for the analysis of serum and tissue samples after
L.V. and oral administration to C57/BI16] mice in order to measure crocetin levels and apply
pharmacokinetics analysis. Crocetin is crocin’s primer metabolite, which derives from
hydrolysis right after saffron administration.

An one-compartment distribution model has adequately described the pharmacokinetics of
crocetin and its metabolite after single dose (I.V. and oral) administration of SFE (60 mg/kg of
body weight) to C57Bl/6] male mice. A first order kinetic constant described the rate of
crocetin’s L.V. biotransformation to its conjugated form, as well as crocetin’s oral absorption.
Relative bioavailability was calculated at 1.17 for total crocetin. Tissue PKs were described by
non-compartmental analysis and revealed extensive crocetin distribution to liver and kidneys.

Keywords: Crocus, saffron, extract, NMR, pharmacokinetics, crocin, crocetin
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Chemical variation in essential oils from the oleo-gum resin of
Boswellia carteri
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Frankincense, the oleo-gum resin of Boswellia species, has been an important element of
traditional medicine for thousands of years. Frankincense is still used for oral hygiene, to treat
wounds, and for its calming effects. Different Boswellia species show different chemical
profiles, and B. carteri, in particular, has shown wide variation in essential oil composition. In
order to provide insight into the chemical variability in authentic B. carteri oleoresin samples,
a hierarchical cluster analysis of 42 chemical compositions of B. carteri oleo-gum resin essential
oils has revealed at least three different chemotypes, (I) an a-pinene-rich chemotype, (II) an a-
thujene-rich chemotype, and (III) a methoxydecane-rich chemotype.
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Sesquiterpenoid skeleton type drimane produced by the
bioluminescent mushroom Neonothopanus gardneri
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A sesquiterpenoid skeleton type drimane was isolated from the luminescent mushroom
Neonothopanus gardneri, which is widespread in Cocais Forest, a transitional biome between
the Amazon Forest and Caatinga. The structure of this compound was subsequently elucidated
using spectroscopic and spectrometric data. The acetonitrile fraction (2.52 g) was fractionated
on C18 flash column eluted with H20:CH30H gradient which yielded subfractions (Ng1-Ng8).
Subfraction Ng3 (165 mg) was chromatographed by RP-HPLC-UV and afforded a sesquiterpene
skeletal type drimane (12.0 mg), obtained as a crystalline solid. Its UV-vis spectrum showed
Amax 256 nm, whereas IR data showed bands for carbonyl group (1777 cm-1) and sp3 carbons
(2924.4 cm1). The TH NMR and HSQC spectrum showed signals for two methyl at 6H 0.87 (6C
25.08), 6H 1.42 (6C 24.00), olefinic at 6H 6.11 (6C 118.82), a methine hydrogen at 6H 6.06 (6C
104.39). The 13C NMR and DEPT-135 spectra associated with HMBC and HSQC evidenced
signals for two carbonyls at 6C 174.29 (C-14) and 6C 2011.84 (C-2), correlations of H-12, H-8
with C-9 and C-10. In the HMBC, 6H 1.59 (m) of H-4 correlated with C-3, C-16 and H-3 with C-1,
C-14 and 6H carbons 0.87 (s) of H-16 with the C-1, C-6 and C-15 carbons and correlations H
3.59 (d) of H-6 with C-8 and C-9 and 6H 1.66/1.84 (m) of H-7 with C-2, C-15. The molecular
formula was established as C1sH1904 by HRESIMS spectrum with m/z 263.1779 [M+H]*. To the
best of our knowledge, this is the first report of the chemical constituents of N. gardneri and the
first report of the isolation of tetracyclo [7,5,1,0%°0"215]-5,5-dimethyl-11-oxa-2-oxo-
pentadec-8-en-14(13)-lactone (fig.1) from N. gardneri.

Figurel: Tetracyclo [7,5,1,04502,15] -5,5-dimethyl-11-oxa-2-oxo-pentadec-8-en-14
(13)-lactone

Keywords: bioluminescent mushroom, secondary metabolites, lactone.
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Chitosan/carboxymethyl cellulose sulfuric acid hydrogels and
their nanocomposits: Preparation and application in tartrazine
removal
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Non-covalent interactions such as hydrogen bonds and electrostatic between amino and
hydroxyl groups of chitosan with different cross-linkers leads to formation of physically cross-
linked chitosan hydrogels. The cross-linking of chitosan not only improve their resistance to
acidic environments, but also increase their absorption capacity.

Herein, carboxymethyl cellulose sulfuric acid (CMC-SOsH) was prepared through reaction of
chlorosulfonic acid with CMC. Then, preparation of physically cross-linked hydrogels was
carried out by simple mixing of chitosan and CMC-SOsH in acetic acid (0.1%, v/v) solution. The
mixture was stirred vigorously for approximately 2 min at room temperature. The various
ratios of chitosan: CMC-SO3H mixtures were used for synthesis of hydrogels. In continuation,
their hydrogel nanocomposites were prepared by crosslinking of chitosan and CMC-SOsH (with
ratio of 1:1, w/w) in the presence of 0.25% and 0.5% (w/w) multi-walled carbon nanotubes
(MWCNTSs).

The adsorption of tartrazine, by prepared hydrogels was investigated using batch equilibration
method at different pHs (pH: 4, 7). It was found that chitosan : CMC-SO3H hydrogel with ratio
of 1:1 was the appropriate adsorbent for tartrazine. Therefore, the hydrogel with ratio of 1:1
was selected. The effect of pH was studied for the adsorption of tartrazine at different pHs by
chitosan: CMC-SOsH hydrogel (1:1). It was observed that the best result was obtained at pH 7.
Introducing MWCNT-COOH in the structure of chitosan : CMC-SO3H hydrogels has an effect on
the adsorption of tartrazine. It was seen that the maximum and best adsorption capacity was
obtained for hydrogel nanocomposites (0.25%). The maximum percentage of tartrazine
adsorption for nanocomposite hydrogel (0.25%) was 94%.
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4-0x0-f-apo-13-carotenone from the cyanobacterium Anabaena
cylindrica PCC 7122
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Carotenoids are isoprenoid compounds with light-harvesting functions in photosynthesis,
widely distributed among plants, algae and bacteria. Carotenoid cleavage dioxygenases (CCDs)
transform carotenoids into the smaller apocarotenoids. Present in either carotenoid- and non-
carotenoid-synthesizing organisms, these enzymes are responsible for the production of alarge
diversity of apocarotenoids with several signalling functions regarding development,
environmental interactions and hormonal regulation. In addition, apocarotenoids aromatic and
flavour properties are particularly interesting for food and cosmetic applications.

In cyanobacteria, apocarotenoids have been associated with a photoprotective role in thylakoid
membranes and a large number of CCDs have been characterized in this phylum. However,
despite the large number of apocarotenoids already characterized, their diversity is expected
to be even higher.

In this work [1], we describe the isolation and structural elucidation of the methyl ketone
apocarotenoid 4-0xo-f-apo-13-carotenone from the cultured freshwater cyanobacterium
Anabaena cylindrica PCC 7122, corresponding to the first report of this compound from natural
sources. Because this apocarotenoid has been shown to be generated ex vivo under oxidative
conditions, we provide metabolomics and bioinformatics evidences for its cyanobacterial
biogenesis.
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Characterization of sulfhydryl conjugates with betanidin and
gomphrenin quinoids by means of HPLC-DAD-ESI-MS/MS and LC-
MS-IT-TOF

Agnieszka Kumorkiewicz, Stawomir Wybraniec
Cracow University of Technology, Cracow, Poland

Betacyanins, water-soluble plant pigments which are a subgroup of betalains, belonging to
most families of the Caryophyllales, are extensively used in industry as food colorants.
However, they display not only prominent coloring attributes but also a wide variety of
biological properties, namely antioxidant, chemopreventive and cytotoxic. For that reason,
there has been a growing interest in research on mechanism of betalains action in living
organisms and their potential applications as therapeutic agents capable of stopping tumor
growth in search of anticancer preparations.

The aim of this study was to investigate the possibility of different sulfthydryl-based scavengers
to form conjugates with betalains. The detection of the adducts was performed by high
performance liquid chromatography coupled to tandem mass spectrometry (HPLC-DAD-ESI-
MS/MS). In addition, determination of molecular formulae as well as research on the
fragmentation paths of the conjugates by ion-trap high-resolution mass spectrometry (LCMS-
IT-TOF) were performed. According to our research, the use of automated measurement
system with the utilization of a trapping agents such a glutathione, cysteine, N-acetylcysteine
and DL-dithiothreitol enables the detection of short-lived oxidation intermediates of betanidin
and gomphrenin pigments (quinones, quinone methides and aminochromes). In the case of
glutathione conjugates, the characteristic protonated molecular ions of glutathionyl-betanidin
[M+H]* at m/z 694 as well as glutathionyl-gomprhrenin [M+H]* at m/z 856 were detected.
Furthermore, their fragmentation under collision-induced dissociation (CID) results in a
characteristic neutral loss corresponding to the pyroglutamic acid (129 Da) moiety. When
deprotonated GSH conjugates are formed, the fragment ions of m/z 273 corresponding to
deprotonated y-glutamyl-dehydroalanyl-glycine are formed. Further extensive studies also
compared stability of the conjugates for different trapping agents.

Acknowledgements: This research was financed by Polish National Science Centre for years 2015-2018
(Project No. UM0-2014/13/B/ST4/04854).
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The genus Sideritis (Lamiaceae) contains annual and perennial species which are mainly
distributed in the Mediterranean basin [1]. Turkey, with 46 Sideritis species and high
endemism rate, is considered to be one of the gene centers of this genus [2]. The aerial parts of
Sideritis species are used to prepare infusions and decoctions for the treatment of gastritis,
gastric ulcer, inflammations of mucous membrane as well as against common cold and flu in
the traditional medicines of Mediterranean countries [2,3]. The phytochemical composition of
the genus is mainly represented by flavonoids, phenylethanoid glycosides, iridoid glycosides,
diterpenes and volatile principles [1,2]. S. germanicopolitana Bornm., an endemic species to
Turkey, is a perennial herb which is distributed in Inner and Northern Anatolia [4]. In the
continuation of our studies on the isolation of bioactive secondary metabolites from Sideritis
species, we describe in the present work the isolation and structure elucidation of the
secondary metabolites from the aerial parts of S. germanicopolitana. Chromatographic
separation of the MeOH extract led to the isolation of three iridoid glycosides, 5-0-allosyloxy-
aucubin, melittoside and ajugol, five phenylethanoid glycosides, decaffeoylverbascoside,
verbascoside, martynoside, leucoseptoside A and lamalboside, four flavonoids, xanthomicrol,

isoscutellarein 7-0-]6'""-0-acetyl-F-allopyranosyl-(1-2)]-S-glucopyranoside, 4'-0-
methylisoscutellarein 7-0-]6'""-0-acetyl-S-allopyranosyl-(1-2)]-S-glucopyranoside, 3'-
hydroxy-4'-0-methylisoscutellarein 7-0-]6'""-0-acetyl-S-allopyranosyl-(1-2)]-4-

glucopyranoside, two lignan glycosides dehydrodiconiferylalcohol 4-0-£-glucopyranoside and
pinoresinol 4'-0-F-glucopyranoside. The structures of the isolates were elucidated by NMR
and HR-MS analyses. All secondary metabolites within this work are reported for the first time
from S. germanicopolitana, while the isolated lignans are new for the genus Sideritis.
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For centuries, Sideritis spp. are widely used in the traditional medicine due to their antioxidant,
anti-inflammatory and analgesic properties [1, 2]. Sideritis L. is one of the largest genera within
the Lamiaceae family. Sideritis herb is referred to S. scardica, S. raeseri and S. clandestina or a
mixture of them and it is approved by EMA as traditional herbal medicinal product against
cough and mild gastrointestinal discomfort. Numerous studies revealed well-defined
pharmacological activities of both essential oils and plant extracts. Their main constituents are
terpenes and phenolic derivatives. Driven by our interest on this genus, we investigated the
essential oils of S. raiseri, S. perfoliata, S. scardica, cultivated at the Laboratory of Conservation
and Evaluation of the Native and Floricultural Species. EOs were obtained by hydrodistillation
in a modified Clevenger-type apparatus and their chemical analyses were performed by GC-MS.
The identification of the components was based on comparison of their mass spectra with those
of Wiley and NBS Libraries and those described by Adams [3], as well as on comparison of their
retention indices and with literature values. The main constituent of S. scardica was B-
caryophylenne (30.2%), of S. raiseri -pinene (20.61%) and of S. perfoliata a-pinene (39.4%).
According to our analyses, the chemical content of Sideritis spp. reacted positively to
cultivation, based on the literature data.
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C. commutata (Spreng.) Greuter. (Asteraceae; common name glikossirides) is an edible plant
mainly used in traditional diet of Crete, fresh or cooked in salads [1]. It is an annual plant, native
in W. Asia and Europe (Bulgaria, Cyprus, Greece) [2]. C. commutata was collected in Anabyssos
(Attiki) and the aerial parts have been exctracted with a mixture of solvents containing
cyclohexane: ether: methanol 1:1:1, according to the Bohlmann isolation method [3]. The non-
polar extract was prefractionated by VLC on silica gel, using cyclohexane-EtOAc-Me2CO
mixtures of increasing polarity as eluents to give several fractions. Further purification on silica
gel CC and on RP18-HPLC (MeOH-H20 3:2) yielded four sesquiterpene lactones: integrifolin (1),
8-epi-grosheimin (2), 8-epiisolipidiol (3), its 3-0- acetyl ester (4), two flavonoids: luteolin (5),
luteolin-7-0-B-D-glucuronide (6), and two phenolic acids: p-anisic acid (7), caffeic acid (8). It is
noteworthy that the present study is the first phytochemical analysis of C. commutata. The main
compound was 8-epiisolipidiol, while luteolin consists a significant chemosystematic marker
for the genus Crepis L. Compounds (1), (2), (6) and (8) have been previously isolated from the
genus Crepis L. while compounds (4) and (7) are reported here for the first time in Crepis sp.
The study is still in progress.

Acknowledgement: The authors wish to thank Associate Prof. Theophanis Constantinidis (Department of
Ecology & Systematics, Faculty of Biology, NKUA) for the collection and identification of the plant material.
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Crithmum maritimum L. (Apiaceae), the only species of the genus, commonly known as sea
fennel or rock samphire, is a facultative halophyte growing on maritime cliffs and sometimes in
sand along the Mediterranean and Black sea coasts [1]. It is edible aromatic herb with powerful
scent. Its organs (roots, leaves and fruits) are rich in several bioactive substances that could be
used as aromatic, medicinal, antimicrobial and insecticide products and therefore it shows
substantial economical and medicinal potentials [2]. Its healing properties are already known
since antiquity. It is mentioned in Corpus Hippocraticum and later on in Plinius’ Historia
Naturalis for soothe vesical pains and in cases of amenorrhea [3]. The plant material was
selected from maritime cliffs in a small coastal town, Parga (W. Greece) and the aerial parts
have been extracted with cyclohexane, dichloromethane, methanol, methanol: water 5:1,
successively. The phytochemical analyses, performed by means of analytical techniques and
NMR spectroscopy, allowed us to isolate and identify nine compounds belonging to different
phytochemical groups, namely falcarindiol, O-geranylvanillin, chlorogenic, caffeic, 3, 4-0-
dicaffeoylquinic acids, rutin, quercetin-3-O-robinobioside, hyperoside and isoquercitrin.
Furthermore, we investigated the chemical profiles of C. maritimum decoction and infusion. The
NMR analyses revealed that both of them contain free sugars, chlorogenic and dicaffeoylquinic
acids, while the decoction was more abundant concerning the mentioned phenolic acids.
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Crithmum maritimum L. (Apiaceae), known as Sea fennel, is a perennial plant growing wild
mainly on maritime rocks along the Mediterranean countries, Pacific and Atlantic coasts [1]. Its
leaves are used in traditional medicine as a tonic, an antiscorbutic, carminative, vermifuge and
diuretic [2]. In the present study, the essential oils (EOs) of the aerial parts obtained from
cultivated populations of two consecutive years (2016; 2017; Larissa-Central Greece) were
analyzed by GC-MS on a Hewlett-Packard 7820A-5977B MSD system, using a fused silica HP-5
MS capillary column. The identification of the components was based on comparison of their
mass spectra with those of Wiley and NIST Research Library and those described by Adams [3],
as well as on comparison of their retention indices and with literature values. The main
compounds of the EO derived from the cultivar of 2016 were sabinene (17.6%), y-terpinene
(17.5%), p-cymene (16.7%), S-phellandrene (15.5%), thymol methyl ether (9.3%), terpinen-4-
ol (4.8%), and dillapiole (2.0%) while in the sample of 2017 were S-phellandrene (30.9%), y-
terpinene (19.6%), sabinene (15.8%), thymol methyl ether (7.6%), terpinen-4-ol (4.8%), and
dillapiole (0.2%). Finally, a comparison was made between the two samples, as well as with the
literature data. None of the previous investigated Sea fennel EOs from Greece revealed the
presence of dillapiole [4,5].

Keywords: C. maritimum, cultivated populations, EOs, sabinene, y-terpinene, dillapiole.
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The genus Sideritis L. is remarkably rich in bioactive secondary metabolites. Many studies have
revealed its important pharmacological activities such as anti-inflammatory, antioxidant,
antimicrobial and gastroprotective activities [1,2]. The decoction of the herba Sideritis ssp.
(Greek mountain tea) is well known for its traditional uses against mild gastrointestinal
discomfort and common cold and it is used widely in Europe and the Mediterranean region
[1,2]. Approximately 17 endemic species grow in Greece [1,3]. In continuation of our research
on the Lamiaceae family, aerial parts of some Sideritis spp. have been studied. Among them,
aerial parts of cultivated population of S. euboea Heldr., a narrow endemic threatened species,
were extracted. The plant material was offered by the Institute of Breeding and Plant Genetic
Resources. A voucher specimen was deposited in the herbarium of Aromatic and Medicinal
Plant Department; under the code 19-17.

The air-dried aerial parts were successively extracted with cyclohexane, dichloromethane and
methanol. The methanol extract was concentrated and the residue was re-dissolved in boiling
water. The water-soluble fraction was filtered and extracted with EtOAc and n-BuOH,
successively.

So far, one phenolic acid, four flavones, four phenylethanoids have been isolated from the EtOAc
and n-BuOH residues, while three diterpenes have been yielded by the dichloromethane
extract. Their structural elucidations were elucidated by high-field NMR spectroscopy.

Keywords: Sideritis, anticancer activity, bioactive secondary metabolites
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Kinetic and chromatographic studies on non-enzymatic oxidation
of gomphrenin pigment from the fruit juice of Basella alba L.
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The mechanism of betacyanins oxidation is of significant interest because of recent emergence
of these pigments as highly active natural compounds with antioxidative properties and
potential benefits to human health. Recent studies indicate a particularly beneficial effect of
betacyanins as antioxidants in different types of pathologies associated with oxidative stress.
For this reason, the studies are focused on betacyanins which can act as the so-called
“scavengers” of free radicals that prevent free-radical damage induced by active oxygen or
oxidation of biological molecules, membranes and tissues.

Although recent enzymatic studies have shed some light on oxidation pathways of 5-0-
glucosylated betacyanins, full reaction mechanism data are still lacking. Therefore, we
continued our research on 6-0-glucosylated betanidin (gomphrenin) which was oxidized by
ABTS cation radicals at different physicochemical conditions. The non-enzymatic oxidation
kinetics of gomphrenin was monitored by spectrophotometry in a microplate reader at pH 3, 5
and 7. The first inspection of the consecutive visible spectra registered during the course of
oxidation reveals a fast initial decrease of each of the main absorption bands of the pigment.
After this point, further changes are much slower or negligible. The Amax main absorption band
of gomphrenin is shifted from the starting value of 538 to 520-525 nm within the first few
minutes of the experiment, but is not further changed for the remaining 2 h. Furthermore, the
non-enzymatic oxidation of gomphrenin results in a formation of additional absorption bands
at Amax 445 nm suggesting a formation of dehydrogenated derivatives of gomphrenin.
Chromatographic separation of the reaction products with spectrophotometric and mass
spectrometric detection (LC-DAD-MS/MS) was also performed. The presence of two prominent
oxidation products, 2-decarboxy-2,3-dehydrogomphrenin (m/z 505) and 2,17-bidecarboxy-
2,3-dehydrogomphrenin (m/z 461) was detected.
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Lemon balm (Melissa officinalis L.) is a well-known medicinal plant widely used in traditional
medicine over the world for the treatment of several ailments. According to the monograph of
EMA, it is a traditional herbal medicine for the symptomatic treatment of mild gastrointestinal
disorders, as well as for the relief of mild symptoms of mental stress [1]. Several studies have
reported its various pharmacological activities such as antioxidant and ant-inflammatory
activities [2].

In continuation to our research on plants belonging to the Lamiaceae family, we report herein
our first results on the investigation of M. officinalis. The air-dried aerial parts from a wild
population were successively extracted by dichloromethane and methanol. The
dichloromethane extract was fractionated by VLC and CC on silica gel revealing, so far, the
presence of two triterpenoids, namely ursolic acid and pomolic acid. Ursolic acid is a common
metabolite of plants belonging to the Lamiaceae family and the main compound of triterpenoids
in M. officinalis [3,4]. Our study confirms the presence of pomolic acid in M. officinalis reported
only once in 1967 [5]. Their structural elucidations were elucidated by high-field NMR
spectroscopy.

Keywords: Melissa officinalis, Lamiaceae, ursolic acid, pomolic acid
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Seasonal variation of the esential oil of Rosmarinus officinalis L.
(Lamiaceae), growing wild in the island of Cephalonia (Greece)
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Seasonal variations in the composition of the essential oils obtained from the same rosemary
plant growing wild in the island of Cephalonia (Greece) were determined by GC/MS analyses
on a Hewlett-Packard 7820A-5977B MSD system, using a fused silica HP-5 MS capillary column.
Retention indices for all compounds were determined according to the Van den Dool approach
[1], using n-alkanes as standards. The identification of the components was based on
comparison of their mass spectra with those of Wiley and NIST Research Library and those
described by Adams [2]. In each case, oxygenated monoterpenes and monoterpene
hydrocarbons were the dominating groups (31.2%-67.2% and 19.6-43.2%, respectively). In all
samples, the predominant constituents are a-pinene (6.3-28.0%), 1,8-cineole (11.4-24.4.0%),
trans-caryophyllene (4.7-33.5%) and borneol (7.0-18.5%); followed by camphene (1.3-6.2%),
p-pinene (0.6-5.4%), linalool (1.2-5.3%), camphor (tr-12.9%), a-terpineol (1.8-9.2%),
verbenone (2.0-5.6%) and bornyl acetate (0.5-7.4%). The essential oils revealed mainly
quantitative differences during the vegetative cycle. The highest amounts of a-pinene and 1,8-
cineole were found in the sample with young and incompletely developed leaves collected in
March. In contrast, the amounts of both compounds decreased, while trans-caryophyllene
reached its maximum concentration (33.5%) on the sample collected in July (old shoots).
Borneol was persistent ca. 10% in all months, except for the sample collected in August
(18.5%). This study confirms the suggestion that the chemical composition of the essential oils
sometimes critically depends on the time of collection [3,4].

Keywords: Rosmarinus officinalis, Essential oil, Seasonal variations, a-pinene, 1,8-cineole,
trans-caryophyllene, borneol
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Antioxidant capacity of fractions obtained from wild Ugni molinae,
Turcz. leaves
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Several studies suggest that high consumption of polyphenolic compounds (PC) can reduce the
risk of chronic diseases, improving human health [1,2,3]. Although PC are not essential for plant
development, they are found in high concentrations in several species, and until date 8000
different structures have been reported [2]. A great source of PC are berries, and Chile is one of
the top producers of the southern hemisphere. Murtilla (Ugni molinae, Myrtaceae.) is a chilean
shrub whose leaves have been traditionally used by indigenous people for the treatment of
urinary tract pains, as astringents, stimulants [4], and for their anti-inflammatory and analgesic
properties [5]. The aim of this study was to compare the antioxidant capacity of fractions
obtained from a global methanolic extract (GME) of wild murtilla leaves. Fractions were
obtained using a Silica60 chromatographic-column and increasing polarity solvents. Eleven
fractions were obtained and qualitatively characterized through TLC. Five fractions (F5, F7, F9,
F10,and F11) were selected for further analysis due to higher yields. The total phenolic content
(TPC) and antioxidant activity of the selected fractions (SF) were analyzed through the Folin-
ciocalteu and DPPHe assay. Significant differences (p<0,05) were obtained for the TPC between
the SF, the highest value being for F7 (254,6 + 14,1 mg EAG/ g dried fraction). The highest
antioxidant capacity was also for F7 (ICso = 4,2 * 1,7), but no differences (p<0,05) were
observed between the SF.
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Crystalline sponge method efficiently and exhaustively reveals
stereo-configurations of polycyclic compounds derived from
beer’s bitter acids
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The bitter acids derived from hops (Humulus lupulus L.) and their derivatives affect quality of
beer as well as show multi effects on physiological function as potentially beneficial agents.
Information on molecular characteristics of these compounds is particularly important to
develop science-based brewing technology and also to explore their bioactivities. However,
their structural analyses, especially stereo-configuration analyses, are very arduous because
they have various scaffolds and many continuous quaternary carbon atoms and chiral centers.
Here, we showed that the crystalline sponge (CS) method1 could easily and efficiently reveal
the relative and absolute configurations of bitter acids and their derivatives. The absolute
configurations of (-)-humulone and (-)-trans- and (+)-cis-isohumulones, the representative
bitter acids, were confirmed without the need to prepare single crystals of their derivatives
containing heavy atoms or reference chiral centers (Figure 1). The absolute configurations of
(+)-tricyclooxyisohumulones, a series of bitter acid oxides, were also determined and 6 novel
compounds were identified. The relative configurations of rac-scorpiohumulinols and rac-
dicyclohumulionols, another series of bitter acid oxides, were confirmed for the first time by
the CS method. Furthermore, we succeeded in elucidating the absolute configurations of a
series of polycyclic compounds, including several novel ones, which are generated from (-)-
trans-isohumulone during storage of beer. As a result, the CS method is highly practical to
analyze stereo-configurations of various bitter compounds derived from hops.

(a)