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- SYMPOSIUM
e ABSTRACTS

R

Sunday 09:00

Symposium Paper 1

THE POTENTIAL FOR CHEMICAL MEDIATION OF NON-RANDOM MATING IN PLANTS
Diane L. Marshall, Dept of Biol., Univ. of New Mexico. Albuquergque, NM, USA.

Plant mating is non-random whenever the actual paternily of seeds is different from that which would be
achieved by a random assortment of the polien available. Non-random mating can afier the fitness of polien donors,
seed parents, and progeny. While #t may occur either belore or afier pollen arrives on stigmas, | will concentrate on
post-pollination hani: of non-random mating. These include differential polien germination, pollen tube
growth and fertilization and dillerential seed and fruit filting. While the possibility is fitlle studied, these mechanisms
may be mediated by chemical signals from pollen grains, pollen tubes, maternal plants, and embryos, just as animal
mating behavior can be atiected by pheromonal signais. The chemical signals may mediate competition' among
pollen donors and/or mate choice by the maternal plants. Recent data from wild radish suggest that all of the
mechanisms of post-pollination non-random mating operate. Further, studies of pollen germination suggest direct
interference among pollen from different donors. These data will be discussed in terms of data from the literature
that suggest chemical mediation of these interactions.

Sunday 09:45 Symposium Paper 2

ECOLOGICAL CONSTRAINTS ON PLANT CHEMICAL DEFENSES: THE CASE OF NITROGEN AND NICOTINE IN
NICOTIANA

lan T, Bakdwin, University at Butfalo, SUNY Buifalo, Bulfalo, NY 14260, USA.

Ecologists interested in the patterns of secondary metabolites in piants have proposed a set of hypotheses
that range from the largely ecological (Plant Apparancy Theory) to the largely physiological (Carbon-Nutrient Theory)
which thoroughly treat the Interspecilic patlemns. However, the Intraspecific patterns of chemical defense have
received less atlention. The ecologicalphysiclogical constraints on the intraspecific patterns of chemical defense
will be expiored in the genusNicotiana. Particular emphasis will be placed on the patterns of alkaloid concentration
both before and after herbivory and how these patterns it ecological and physiological predictions. The alkaloidal
responses to leal damage in plants grown over a range of nitrate supply rates suggest that these responses to
damage are important in the transport of nitrogen from root to shoot after herbivory. A nitrogen-transpon function
for a nus_moh._:ncooa alkaloid response highlights the integration of defensive and physiotogical responses to
herbivory in plants.

Sunday 11:00 Symposium Paper 3

CHEMICAL SPECIALIZATION ON TOXIC PLANTS AS A DEFENSIVE TOOL: ECOLOGICAL REALITY OR

FANTASY? =
Martine_Rowell-Rahier, Zoologicai Institute, Rheinsprung 9, Basel 4051, Switzerland and J.M. Pasteels,

Faculié des Sciences, ULB, av. F. D. Roosevelt 50, Brussel 1050, Beigium.

The lea! beetles of the genus Oreina feed on herbaceous plants of the famiiies Apiaceae and Asteraceae
both of which are known to be rich in toxins, e.g. coumarins in the former and akaloids {pyrrolizidin N-oxides) in the
latier. However, only 2 of the 9 species studied so far are able to sequester plant toxins for thair own defense. The
others biosynthesize costly autogenous cardiac glycosides. We study the food plant preferences and genetic
relationships of several species, as well as their mode of chemical def and reproduclive biology, to try to
determine what favors the utilization of plant toxins for defense. The results show that sequestration of alkaloids in
O. cacalia and O. speciosissima is associated with a host plant shift and Is a derived condition. The process of
sequestration is chemically specific. In O. cacaliae it has completely replaced autc g defense, wh in O.
speciosissima does not feed on plants rich in PA N-oxides even when they are available. Thus this species is
physiologically able to sequester toxins but does not utilize this possidility in the tieid.

Sunday 11:45 Symposlum Paper 4
COUPLING OF MARINE INVERTEBRATE SPAWNING WITH LARVAL FOOD ABUNDANCE USING CHEMICAL
CUES

John H_Himmelman and Michel Starr, Dép. biologie, Université Laval, Québec, G1K 7P4 and Jean-Claude
Thermiault, Ministére des Péches et des Océans, Mont-Joli, Québec G5SH 324, Canada.

We examined the mechanisms coupling spawning (rel of g
phytoplankton bloom in three phylogenetically separated invenebrates, urchins (Strongylocentrotus
droabachiensis), mussels (Mytilus edulis ) and bamacles (Bal; balanoides ). G I in urchins and
mussels is triggered by a heat-stabie metabolite released by various species of phytoplankton. Mussels require a
higher phytoplankion density for a maximum response than urchins, probably because mussels are exposed to
higher conx ons of phylop on as a result of their filtering activity. The spawning substance is readily
extracted from phytoplankion cells using 1 N NaOH and is likely phenolic in nature. lts spactral properties resembte
the "yellow substances” previously described for natural sea water. Phytoplankton similarly stimulates the release of
nauplii farvae in bamnacles but, in contrast 1o spawning in urchins and mussels, contact with the plankton cells is
required. In addition to being a source of food, phytoplankton as a spawning cue probably integrates numerous
physical and biotic faclors indicating favourable conditions for larval growth and survival. Similar direct coupling of
the iarval phase with phytoplankion blooms may be common among marine invertebrates.

or larvae) with the spring

Sunday 14:00 Symposium Paper 5
NEW DEVELOPMENTS IN THE SEPARATION OF NATURAL PRODUCTS

Kurl Hostettmann and A. Marston, Institute of Pharmacognosy and Phytochemistry, University of Lausanne,
rue Vuillermet 2, CH-1005 Lausanne, Switzerand.

Obtention of pure constituents from a crude extract of biological origin remains a crucial step in any research
on natural products. The past few years have seen an increasing interest in chromatography systems involving
liquid-tiquid partition. Droplet counter-current chromatography (DCCC) has found numerous applications but is
limited by time considerations and by the choice of soivent systems. The newly emerging technique of centrifugal
partition chromatography (CPC) has done much to overcome these limitations and provides a very useful addition 1o
the methods avallable for the separation of ditferent classes of compounds. CPC has been used for the separation
of simple mixtures and complex plant extracts, containing both polar and non-polar constituents (saponins,
i id ins, anth ids and atkaloids).

Sunday 14:45 Symposium Paper 6
SUPERCRITICAL FLUID CHROMATOGRAPHY AND CAPILLARY ZONE ELECTROPHORESIS FOR THE
ANALYSIS OF NATURAL PRODUCTS

Joe P, Foley, Dept. of Chemistry, 232 Choppin Hall, Louisiana State University, Baton Rouge, Louisiana,
USA.

Two emerging separation technologies, supercriticat fluid chromatography (SFC) and capillary zone
electrophoresis (CZE), are reviewed and assessed for their applicability to the analysis of natural products. SFC
utilizes the unique properties of a supercritical fluid (a gas above s critical pressure compressed beyond its critical
p ) to achieve separations of certain compounds that are impractical or impossible to perform by modemn gas
or liquid chromatography. Such compounds include those that are thermally unstable and/or nonvolatile (high
molecufar weight) that do not have a UV chromophore. First reported in 1962, SFC did not come of age until the
early 1980's due 1o advances in the supporting technology. CZE is an even newer separation methodology (late
1980's) that utiiizes very high voltages (typically 15-30 kV) applied across fong, very small diameter fused silica
capillaries (e.g., 1 m long and 100 mm i.d.) to achieve separation of sample constituents via their ditferential
electrophoretic flow velocities. CZE can provide information that is complementary 1o that provided by
chromatographic separations. The differences between CZE and slab gel electrophoresis are, in many ways,
analogous to the differences between HPLC and classical column chromatography.

Sunday 15:30 Symposium Paper 7
IMMOBILIZED ARTIFICIAL MEMBRANES

C. Pidgeon', W. Chae!, C. Luo', C.R. Lombardo?, P. Low2, YDepariment of Medicinal Chemistry and
Phar y and 2Dep 1 of Chemistry, Purdue University, West Lafayette, IN 47907, USA.

Immobilized Artificial Membranes (IAM) are solid-phase-membrane-Mimetics. Synthesis of IAM entails
bonding ceill membrane lipid molecules to solid surfaces at high molacular surlace denslties. IAM surfaces are
intended 1o mimic the lipid environment of cell membranes and consequently the initial applications of IAM relate to

dog Js solute-memb int { Non-chromatographic applications of |AM are reconstitution of
phospholipase D (unpublished observation), and the cometation of drug-binding to IAM with drug-transpon through

understanding of IAM



Sunday 16:15 Symposlum Paper 8

TRICHOME MICROSAMPLING OF SESQUITERPENE LACTONES FOR THE USE OF SYSTEMATIC STUDIES
Oimar Spring, University of Tuebingen, Institute of Biology, Auf der Morgenstelle 1, D-7400 Tuebingen,

F.RG.

Chemical investigation of secondary plant metabolites, in the past, has been conducted by means of
intensive extraction of large amounts of plant material and subsequent time consuming spectroscopic
measurements. Meanwhile, modern techniques for separaton and analysis of plant extracts have been developed
and should be applied in order 10 reduce costs, to save lime and to provide compiete data on the biochemical
constitution of plants for other scientific disciplines. Advantageously, sesquiterpene factones - the characteristic
compounds of Asteraceae - are often located in special compartments like glandular trichomes from which they can
be sampled in almost pure form. HPLC analysis allows establishment of compound profiles of plants in only a few
minutes with detection of even minor constituents of less than 1 ppm in tissues. Peak assignments, via reference
compounds, provide information on the chemical constitution of a specimen. This enables previously unatiordable
broad screening of plant material for investigation of intraspecific variation and chemotaxonomic relationship within
complete systematic groups. The polential of this technique and its impact on taxonomy will be discussed with
special focus on Helianthus and related genera.

Monday 09:00 Symposium Paper 9
THE ROLE OF MASS SPECTROMETRY IN STRUCTURE ELUCIDATION OF NATURAL _umooco._.m

Jan St._Pyrek, Division of Medicinal Chemistry and Life Science Mass Spectrometry Facility, College of
Pharmacy, University of Kentucky, Lexington, Kentucky 40536, USA.

Mass Spectromelry (MS), since Its first use for organic compounds, is intensely applied to structural and
analytical problems facing natural product chemistry. These applications have made significant contribution to the
mutual development of both fields. The simplicity of information provided, great sensitivity, precision, and selectivity
of delection are the major virtues of MS methods. In addition, new ways of ion generation and the direct
combination with chromatography, permit the extension of MS analysis to vary polar and high molecular weight
compounds. In this context a systematic review of major MS methods, the information they provide, and questions
they could answer will be atternpled.

Monday 09:45 Symposium Paper 10

METHODS OF MASS SPECTROMETRY FOR THE STRUCTURE ELUCIDATION OF NATURAL PRODUCTS
David L, Smith, Depariment of Medicinal Chemistry and Pharmacognosy, Purdue University, W. Lafayetie,

_Zawoow.cm?

The traditional uses of mass spectrometry for structure elucidation of natural products include determination
of molecular weight and elemental composition. Fragmentation patterns have also been used to provide important
structural information. During the past decade, mass spectrometric methods have advanced in many areas,
especially with respect to the types of compounds that can be analysed. Despite the excitement over these new
capabilities (MW determination to 100,000), traditional methods of mass spectrometry continue to play an important
role in the siructure elucidation of natural products. This presentation will Hiustrate the use of traditional as well as
new methods of mass spe y for o ining the structures of acelogenins.

Monday 11:00

NEW NMR METHODS IN PHYTOCHEMICAL STUDIES )
Nikolaus H. Fischer, Department of Chemistry, Louisiana State University, Baton mocow. Louisiana, 70803,

Symposium Paper 11

USA.

Recent developments in high-fiekd NMR spectroscopy have provided a powerfull 100l .o... structural and
biosynihetic studies of natural products. Computer-controlled pulse sequences for one- and two-dimentional NMR
experiments have dramaticatly increased the sensitivity and efficiency of NMR spectral data. In spite of the many
confusing NMR speciroscopist's jargons that have been introduced for the various pulse sequences, emphasis will
be on selected examples to illustrate the power of NMR spectroscopy in solving structural and biosynthetic
problems of various types of natural products.

Monday 11:45 Symposium Paper 12
BIOSYNTHETIC METHODS FOR PLANT NATURAL PRODUCTS: NEW PROCEDURES FOR THE STUDY OF
GLANDULAR TRICHOME CONSTITUENTS A

Jonathan Gershenzon, Institute of Biological Chemistry, Washinglon State University, Pullman, WA 99164-
6340 USA

Many plant terpenoids, phenolics and other natural products are synthesized and accumulated in
specialized epidermal structures known as glandular trichomes. Biosynthetic studies of these substances have
been hindered by the low incorporation of precursors in in vivo experiments and by the ditficulties in obtaining
active in vitro preparations from typical plant exiracts due to the instability and low concentrations of the relevant
enzymes. | will outline several useful procedures for investigating the metabolism of glandular trichome constituents
and describe their application to the study of monoterpene biosynthesis in mints. Techniques :H: .mo_m::o high
yields of aclive enzymes trom glandular trichomes will be presented, as well as a protocol for obtaining trichome cell
clusters suitable for in vivo studies.

Monday 14:00 Symposium Paper 13
PLANT CHEMICAL CUES, PHENOTYPIC PLASTICITY AND POPULATION DYNAMICS
Norman C. Negus. Dept. of Biology, University of Utah, Salt Lake City, Utah 84112, USA.

Some herbivorous mammals employ plant chemicals (6-methoxy-benzoxazolinone) in the diet as a cue for
timing of reproduction. Since 6-MBOA occurs primarity in monocotyledons, this cuing mechanism is adaptive only
for species that specialize on grasses and sedges. The use of such a temporaily variable cue selects for
phenotypically plastic growth and maturation responses, which in turn results in unsiable age distributions. Species
that employ plant chemical cues exhibit more profound population fluctuations than species employing other cues
(i.e., photoperiod). The limitations and implications will be discussed.

Monday 14:45 Symposium Paper 14
THE ROLE OF SCENT MARKING IN THE ASSESSMENT OF OPPONENTS BY MALE MAMMALS

L. Morris Gosling, Mammal Ecology Group, ADAS Central Science Laboratory, MAFF, Jupiter Road, Norwich
NR6 6SP, UK.

The scent matching hypothesis of competitor assessment suggests that male mammals may assess
opponents by comparing their odour with that of nearby scent marks. Where these scents are the same the
opponent is probably a resource holder (a male monopolizing a ferritory or mates). The receiver should then be
reluctant to continue the encounlter, since resource holders will generally escalate to defend their resources. Scent
marks may thus be conditional threats which resource holders use to reduce defence costs. Predictions of this
hypothesis were tested using house mice in experiments simulating interactions between territory owners and
intruders. We compared how readily males fought with opponents that either matched or did not match the smell of
a scent marked substrate. Scent marked substrates were also manipulated to separate the effect of an opponent’s
behaviour (as an owner or intruder) trom whether or not its odour matched the substrate.

Monday 16:00 Symposlum Paper 15
GENERALIZED PLANT DEFENSE: EFFECTS ON MULTIPLE SPECIES
Yera A Krischik, Dept. Entomol., University of Maryland, College Park, MD, USA, 20782.

Since Fraenkel's 1959 paper on the purpose of secondary compounds in plants, a vast literature has
accrued discussing the effects of plant chemicals on insects. He also speculated that other biota such as plant
pathogenic bacteria and fungi are affected by allelochemicals. The general nature of plant compounds and effects
on mulliple species such as generalist and specialist herbivores and plant pathogens as well as insect pathogens
are studied. Plant chemicals having high general toxicity, such as the alkaloids discussed here, offer plants broad
spectrum defense. [t seems parsimonious to argue that broad spectrum compounds are employed by plants. In
some instances it may appear that specific plant compounds affect either herbivores or plant pathogens, when it
actually is the sensitivity of the species 1o the chemical. In addition, both herbivores and plant pathogens have the
ability to induce leaves and alier leaf quality. !f a plant chemical has a generalized effect on muttiple species, then
pathogen or herbivore attack may affect the ability of either group to subsequently colonize a plant. The general
nature of plant chemicals may be more ubiquitous than realized. The occurrence of alkaloids in numerous plant
famities may be a case in point.



Monday 16:45 Symposium Paper 16

RAPID DISCRIMINATION BETWEEN HOST PLANTS AND NON-HOSTS BY HUMMINGBIRD FLOWER MITES ON
THE BASIS OF NECTAR CHEMISTRY

Bober K. Colwell, Dept. of Ecology & Evolutionary Biology, University of Connecticut, Storrs, CT 06269-
3042; Amy J. Heyneman, 2019 Newton Street, Seattie, WA 981 12; and Irene Baker (deceased).

Hummingbird flower mites feed on nectar and pollen and reproduce in the flowers of hummingbird-
pollinated plants and ride the birds between plants. The mites are highly host-plant specific-many are
monophagous. Although local mite species often share the same {polyphagous) hummingbird carrier, fewer than 1
in 200 mites makes a host error when disembarking, with only 1-3 seconds fo decide. Every species in some plant
families (e.g. LobeHaceae) have mies, yet flowers of other piant families on the same bird route (e.g. Labiatae) are
never occupied. In tests, miles choose {virgin) nectar of their own host species over sugar water, nectar of another
mite species’ host, or nectar of a "mileless” species-—-some of which appear 1o repel mites. In a survey of 40 chemical
constituents of host nectar (39 spp.) and miteless nectar (24 spp.), ditferences in phenolics and amino acids were
the statistical discriminators between these two groups of piants.

BEST PAPER
COMPETITION
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Sunday

17:30 Student Presentation 1
ANTIOXIDANTS AND ANTIOXIDANT ENZYMES AS A DEFENSE AGAINST PHOTO-ACTIVATED PLANT
SECONDARY COMPOUNDS IN HERBIVOROUS INSECTS

Bichard R, Aucoin, Bernard J.R. Philogéne, and John T. Arnason. Ottawa-Carleton institute of Biology,
Universily of Ottawa, Ottawa, Ont., Canada, KN 6N5.

Sunday 17:45

Student Presentation 2

PARTIAL PURIFICATION AND CHARACTERISATION OF A 2-OXOGLUTARATE DEPENDENT DIOXYGENASE
FROM CATHARANTHUS ROSEUS

Emidio De Carolis and Vincenzo De Luca, Institut Botanique, Depl. de Biologie, Université de Montréal,
Qué. Canada H1X 282.

Young leaves of Catharanthus roseus comain the enzymes which convert the monoterpenoid indole
alkaloid tabersonine by 3 hydroxylations, 2 methylations and 1 acetylation step o vindoli A novel hydroxyl
which catalyses the second to last step in vindoline biosynthesis will be described. Using a recently established
enzymatic assay for the hydroxylase, the enzyme was partially purified by lum sulfate precipiation,
successive chromatography on Sephadex G-100, Hydroxylapatile, Alkyl Superose and Mono Q. The enzyme
demonstrated an absolule requirement for 2-oxoglutarate and enzymatic activity was enhanced by ascorbate,

establishing it as a 2. glutarate dep Y The hydroxylase was characterised by its strict
specificity for position 4 of various akaloid substrates, KmS, and M, .

{vs fm

Sunday 18:00

Student Presentation 3

SALINITY, SOIL AERATION AND HERBIVORY EFFECTS ON AMINO ACID AND BETAINE CHEMISTRY OF
SPARTINA “ALTERNIFLORA

John D, Bachalier; & John T. Romeo, Depaniment of Biology, University of South Fiorida, Tampa, FL 33620,
USA.

The salt marsh cordgrass, Spartina alternifiora, modulates proline and glycinebetaine levels in response to
saline stress. The amplitude of this osmoregulation is correlated with plant ecophene, tall growth forms having
higher levels than short. The factors responsible are sediment oxidation level, interstitial salinity, and available
nitrogen. Our experiment, conducted under conditions of high nitrogen availability, examined single and interactive
effects of sediment aeration, interstitial salinity, and herbivory by monophagous Prokelisia planthoppers on
nitrogen chemistry. Plants were subjected to combinations of: 10 or 20 ppt salinity; daily or weekly flushes. and 0,
50, or 200 insect loads. Sampling was done at 0, 14, 28, 42, and 56 days, and chemicals quantified by HPLC. Data
were slatistically analyzed by means of multifactorial analyses utilizing Duncan's New Muliiple Range tesi and
Student-Newman-Keuls test. Significant findings include: a density-dependent increase in proline and 3 other
amino acids in response o planthopper predation.

Sunday 18:15

Student Presentatlon 4

PARTIAL PURIFICATION AND CHARACTERIZATION OF LIMENENE CYCLASE FROM MENTHA PIPERITA L CV
BLACK MITCHAM (PEPPERMINT)

Egg.&:m_gzmoa:mﬁoama Rodney Croteau, Institute of Biological Chemustry,
Washington Stale University, Pullman, WA 99164-6340 USA.

The cyclization of gerany! pyrophosphale (GPP) is a key step in the biosynihesis of most monoterpenes
The enzymes that catalyze this conversion are known as cyclases. In peppermint, GPP is converted o the
monocyclic olefin limonene by the action of limonene cyclase. We partially puritied this activity 45-foid trom a
preparation of epidermal glands. Limonene cyclase has an apparent molecular weight of 55,000, an isoelectric pont
of 4,35, shows a pH optimum near 6.7 and requires a divalent metal ion, sither Mn*+ or Mg*+, for calalysis, with
Mn++ being preferred. The apparent Michaelis constant for GPP was determined to be 1.7 mM. Both histidine and
cysteine residues appear 1o be essential for catalysis.

Sunday 18:30

Student Presentation 5

NEEM-BASED ANTIFEEDANTS AND THEIR EFFECT ON EUROPEAN CORN BORER (OSTRINIA NUBILALIS
(LEPIDOPTERA: PYRALIDAE) )

Dﬁnnbrmbnbbuma._..a,>3mwo:. Dept. of Biology, University ol Ottawa, 30 George Glinski, Ottawa, Oni ,
Canada, K1N 6N5.

Neem oil extracied from the neem tree (Azadirachta indica A. Juss. (Meiiaceae) ) and azadirachiin, a
trilerpenoid purified from neem seeds, were evaluated in field trials for .:ow antiteedant and insecticidal properties to

cobs were significantly less damaged when treated with neem oil or azadirachtin, compared o an infested control.
Antifeedan activities of azadirachiin and the formulation used in the tieid trials were tested in a leaf-disk bioassay;
growth and devel Ll of larvae placed on diet treated with various neem oil concentrations were

monitored. The data suggest that neem may offer a safer alternative (o the use of synthetic pesticides in controlling
the comn borer in sweet comn,

Sunday 18:45 Student Presentation 6
TWO NEW TRIHYDROXYPIPECOLIC ACIDS FROM INGA PATERNO (MIMOSOIDEAE)

Timothy C_Morgn'and John T. Romeo, Department of Biology, University of South Florida, Tampa, FL
33620,USA. 2=

The Mimosoid subfamily of the Leguminosae is known for its amay of imino acids based on pipecolic acid. All
4- and 5- monohydroxy and 4,5- dihydroxy slerioxisomers previously have been isolated from various penera. A
single trihydroxy pipecolic acid is also known, but from a single species in the Papilionoideae. A phytochemical
study of the Mimosoid genus Inga has revealed two additional naturally occurring trihydroxypipecolic acids. The
new compounds were isolated lrom Inga paterno, native to Mexico and Central America. Alumina column
chromatography, tollowed by high voltage paper el phoresis and se-phase C-18 HPLC yielded small
amounts of both compounds. They were characierized by proton and C13 NMR spectroscopy and structures
assigned. A distributional survey d thai both compounds are restricted to a small ber of spacies.




Sunday 19:00 Student Presentation 7
BIOSYNTHETIC STUDIES OF THIOPHENES FROM HAIRY ROOT CULTURES OF TAGETES PATULA USING 3¢.
LABELED SODIUM ACETATE

Marios A, Menelaou, Nikolaus H. Fischer, Martin Hjoriso*, Maryam Foroozesh and Tina Thibodeaux.

Dey of Chemistry and Ch | Engineering*, Louisiana State University, Baton Rouge, Louisiana, USA.

p

Blosynthetic studies of 5 (but-3-en-1-inyl) 2,2 bithiophene and 5 (4-acetoxy-1-butinyl) 2,2' bithiophene
were carried out using Agrobacterium rhizogenes-transformed hairy root cullures of Tagefes patula . Experiments
with [1-13C} and [2-13C] sodium acetale as precursors verified that the two thiophenes follow the acetate pathway as
previously proposed based on studies of structurally relaled compounds using 4C labeled precursors. it was
shown that the C-12 thiophanes are derived from C-14 precursors followed by two decarboxylations as previously
proposed for the biogenesis of this class of compounds. The interpretation of the 13C NMR spectra of the above
thiophenes and the advantages of a combined use of hairy root cutures and 13C labeled precursors for biosynthetic
studies will be discussed.

Sunday 19:15 Student Presentation 8
CIS-MONOLIGNOLS AND THEIR GLUCOSIDES IN BEECH BARK TISSUE: ENZYMOLOGY AND THEIR
INVOLVEMENT IN LIGNIFICATION

Ma, Estela J, tnciong, Etsuo Yamamoto, Laurence Davin and Norman G. Lewis, Depariments of Wood

Science and Biochemistry, Virginia Polytechnic institute and State University, Blacksburg, VA 24061-0232, USA.

American beech bark (Fagus grandifolia Ehrh) exclusively accumulates Z-monolignols and their
corresponding glucosides, which are biosynthetically derived from E-hydroxycinnamy! alcohols, such as coniferyl
alcohol. Alhough E— Z isomerization can occur photochemically in vitro , the evidence suggests that a novel
isomerase is involved in vivo. Baech bark glucosyltransierase exhibits a strong substrate preference for Z-, and not
E-, monolignols. Recent progress in the purification and characierization of this cqcmcm_ enzyme will be discussed.
Finally, the nature of the inter-monomeric bonding environments in beech bark lignins, 1ogether with a proposed role
for Z-monolignos, Is presented.

Sunday 19:30 Student Presentation 9
CHARACTERIZATION OF MONOTERPENE CYCLASE ACTIVITY IN CONIFERS

Jhomas J, Savage and Rodney Croteau, Institute of Biological Chemistry, Washington State University,
Puliman, WA 99164-6340 USA.

Oleoresins from conifers contain a complex mixture of monoterpene olefins. While the composilion of
conifer resins has been widely studied In relation 1o tree delense and taxonomy, little Is known about the
monoterpene cyclase activities that proeduce these natural products. Methods for the isolation of terpene cyclases
from conifers will be described, and the partial purification and characterization of these enzymes will be discussed.
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Tuesday

08:30 Oral Presentation 1

HISTOLOGICAL LOCALIZATION OF PSORALENS IN SEEDS AND FRUITS
Alicja M, Zobe] and Stewart A. Brown, Departiment of Chemistry, Trent University, Peterborough, Ont ,
Canada, K3J 788.

Three psoralens of umbelliferous plants were determined on the fruit surface, and in nutaceous and
leguminous plants on the seed surface. Concentrations varied among and within the species, from traces o 40
micrograms/g fresh weight -- 0.28 o 43% of the total. On Ruta graveolens seeds the concentration was very low
compared 1o that on the leaf surface. Dry fruits of the Umbeliiferae contained higher concentrations within the tissue
than on the surface, and still higher within the seed. Autoliuorescent microscopy and isolation of fruit and seed
parts revealed a fiuorescent layer on the surface of umbelliterous fruits and seeds, and on the surace of the
embryo. Crystais were visible in some longitudinal glands of dry truits of Heracleum, Angelica and Seseli, and also
on the seed covers of the Umbelliferae. Psoralea contained crystals on the surface of the embryo.

Tuesday 08:45 Oral Presentation 2

MECHANISMS OF ACTION OF PSORALEN AND XANTHOTOXIN ON MITOTICALLY ACTIVE CELLS
Alicia M, Zobel, Dept. of Chemistry, Sharon Louis and Koome Mwiraria, Dept. of Biology, Tren! University,

Peterborough, Ont., Canada, K9J 788.

In darkness and under UV, two plant furanocoumarins affected mitoses and morphology of mitotically active
cells. Embryonic meristem of Allium cepa root tips and animal cell cultures showed fewer mitoses, but more
chromosomal aberrations and blockage of some phases of mitosis. Even after 1h in the presence of UV, psoralen
and xantholoxin caused abnormal chromosome separation ieading o chromosomal aberrations in sister cells, and
complete cessation of mitosis after 3h. In darkness mitolic spindle aberrations were visible after 3h, but the primary
mechanism after 1h was on the endomembrane system. The first responses were in the cell membrane, nuclear
envelope, and endoplasmic reticulum, changing their structure and causing fragmentation. We suggest that
although the etfect of UV is on DNA, as is well-known, the primary reaction, which occurs in darkness, is on the
endomembrane system.

Tuesday 09:00 Oral Presentation 3
APPLYING QUANTITATIVE STRUCTURE-ACTIVITY RELATIONSHIP TECHNIQUES TO NATURAL PRODUCTS
PHOTOTOXIC THIOPHENES

Bobin .J. Marles and J. Thor Arnason, Biology Dept., University of Ottawa, Ottawa, Onl., Canada, K1N 6NS,
and R. Lilia Compadre and César M. Compadre, Dept. of Biopharmaceutical Sci., College of Pharmacy, University of
Arkansas for Medical Sciences, Litle Rock, AR 72205, USA.

Reports on the relationship between chemical structure and biological activity of plant secondary
metaboliles generally describe struclural features essential for activity and, in qualitative manner, how various
modifications to the molecule enhance or detract from the level of activity. Such information, while uselul, does not
aliow quantitative prediction of the level of activity or specificity of new natural or synthetic analogues of the lead
compound. By preparing a large number of synthetic analogues of naturally occurring phototoxic thiophenes,
determining their differences in selected biologically relevant physical parameters, and their phototoxicity against a
variety of organisms, statistical models have been developed to reliably predict the phototoxicity and specificity of
novel thiophene analogues.



Tuesday 09:15 Oral Presentation 4

EFFECT OF SALINITY STRESS ON SEEDLING CHLOROPHYLL OF LIATRIS PUNCTATA HOOK
Alina Walther, Dept. of Biology, Universtty of Regina, Regina SK, S4S 0A2, Canada.

L. punctata is a nonhalophytic herbaceous prairie perennial. It depends on saed for establishment on new
siles, now increasingly subject to secondary soil sainization. Although seed germinated readily in high NaCl or
Na2S04 solutions, radicle development was inhibited. Viable seadlings from lower concentrations were raised in
vermiculite irrigated with salt-enriched 1/2-strength nutrient solution under a 14 h 25°/15° regime. Chl was extracted
with 80% acelone. Salinity depressed the Chl contert of mature cotyledons without affecting the a/b ratios. The
first foliage leaves were not signiticantly affected but older leaves showed a similar eftect of mild-to-moderate satinity
stress on Chl content. The near-constancy of the Cht a/b ratios was also observed in another prairie species,
Glycyrrhiza lepidota (Walther, 1989, Piant Physiol. vol. 89, No. 4, $1062) suggesting an equivalent effect on Chi
formation under NaCl- or NaxS04-induced salinity stress.

Tuesday 09:30 Oral Presentation 5

RELATIONSHIP OF EPICUTICULAR WAX FATTY ALDEHYDES TO CHILLING INJURY IN STORED GRAPEFRUIT
Harold_E, Nordby and Roy E. McDonald, U.S. Department of Agriculiure, ARS. 2121 Camden Road,
Orlando, FL, USA 32803.

Grapetruit is quite susceptible to chilling injury (Cl), e.g., rind pitting or brown staining, when stored 3 or
more weeks at 1-5C. Squalene and other terpenoids have been shown to be natural protectants against C!, being
synihesized when grapefruit are held 7 days at 15°C prior to slorage. Under storage conditions conducive 1o CI, the
level of epicuticular wax C2g°Cay linear aid hy di dd ically. This kening of the “outer coat” is
postulated to make the membranes more susceptibie to Cl. Conditioning grapefruit 7 or more days at 15°C
stimulated synthesis of C24 C2g aldehyd This

ydes. pl of longer chain with shorter chain aldehydes is
believed to be a compl to the protective action of squalene against CI.
Tuesday 09:45 Oral Presentation 6

THE USE OF GC AND GCMS TO CHARACTERIZE THE SUCROSE ESTERS OF NICOTIANA NSPECIES

Q.T, Chortvk and R.F. Severson, Tobacco Quality & Safely Research Unit, USDA, ARS, P.O. Box 5677,
Athens, Georgia, 30613, USA.

The glandular trichomes on the surface of green leaves of most Nicotiana plants produce a gummy
exudate. We have identified the major constituents of this cuticular material to be terpenes and sucrose esters.
Sucrose esters (SE) of some Nicotiana tabacum varieties have demonstrated both antibiotic and plant growth
regulating activities. However, their most important function is the liberation, on smoking, of the potent Turkish
tobacco flavor and aroma compounds, methylvaleric and methylbutyric acids. Accordingly, we are investigating the
SE of the Nicoliana species, with the objective of finding promising species to cross with and enhance the aromas
of commarcial tobacco varieties. GC and GC/MS methodology used in the characterization of these SE will be
described. Details will be given for the analyses and ditlerentiation of five ditferent SE structural types.

Tuesday 10:30 Oral Presentation 7

FLAVANONE-SPECIFIC 7-GLUCOSYLTRANSFERASE ACTIVITY IN CITRUS PARADIS! SEEDUINGS:
PURIFICATION AND CHARACTERIZATION

Cecilia A. Mcintosh', Lilian Latchinian®*, and Richard L. Mansalf*, *Depl. Biology, University of South Florida,
Tampa, FL, USA 33620, ** Dept. Biology, C: University, M al, Quebec, Canada, H3G 1M8.

Tuesday 11:30
LKGNAN BIOSYNTHESIS IN FORSYTHIA SPECIES

Tuesday 10:45 Oral Presentation 8

PROTEIN ENGINEERING OF PAPAIN: DESIGNING NEW PROPERTIES INTO AN OLD ENZYME!
Henry E. Kbouri. Protein Engineering Section, Biotechnology Research Inslitute, National Research

Council Canada, 6100 Royaimount Avenue, Montréal, Québec, Canada H4P 2R2.

Papain from the latex of the papaya tree (Carica papaya L.) has been the most intensively studied of all
cysteine proteases. s amino acid sequence is known and its structure has been ao.o,:i:md to 1.65 A resolution
by X-ray crystallography. This makes the enzyme an ideal candidate for protein engineering. A synthetic gene
coding for papain was expressed in a Baculovirus-insect cell system. Through site directed mutagenesis several
papain mutants designed to investigate the mechanism of papain were produced in this system. Based on amino
acid alignment with other known cysteine proteases, selected modilications into papains S2 subsite were designed
with the aim of altering papains substrate specificity. Characterization of the mutants thus produced and their
implication with respect to industrial application will be discussed.

Tuesday 11:00 Oral Presentation 9
PHOTOCHEMISTRY OF HYDROXYCINNAMATE ESTERS IN GRASS CELL WALLS

LA McCallum', G.HN. Towers', S. Tachibana', |.E.P. Taylor! and T. Amason2, 'Botany Dept, Unwversity of
British Columbia, Vancouver, B.C. V6T 2B1. 2Dept. Biology, University of Ottawa, Ottawa, Ont . KIN 6N5, Canada

Afthough earlier work has shown that UV-irradiation can bring about isomerization and dimerization of
hydroxycinnamate esters In grass cell walls in vivo the influence of such reactions on the structure, development
and degradation of the walls is uncertain. Our py W studies have ined the efects o! UV-irradiation on cell
walls of Barley (Hordeum vulgare) and hydroxycinnamate esters in relation to degradation of walls and esters by
crude and purified enzymes from Aspergillus niger. Our findings indicate that hydrolysis of cell walls and esters by
xylanases and aromatic esterases respectively is significantly reduced by UV-iradiation. These results support
earlier suggestions that in vivo E-Z isomerization of hydroxycinnamate esters may have significant effects on the

conformation of hemicelivlosic polymers in the monocol cell wall and thus their susceptibility to enzymatic
modification

Tuesday 11:15 Oral Presentation 10
SINAPINE METABOLISM WITHIN THE BRASSICACEAE

Thomas Vogt', Dieter Strack? and Brian Eflis’, ! University of British Columbia, Dept. of Plant Science,
Vancouver V6T 2A2, Canada, 2 Institut 10r Pharm, Biologie der TH Braunschweig, 3300 Braunschweig, FRG.

Sinapoyicholine (sinapine) is the main phenolic compound In the seeds of many members within the
Brassicaceae. Hts metabolic pathway during maturation and germination of seeds has been demonstrated in
Raphanus sativus (red radish) 1o involve high energy UDP-glucose esters instead of CoA-eslers as intermediates
Members of the Brassi like B ica napus (rape-seed, canola) are important crops, the seed of which, atier
exiraction of the oli, is used as prolein rich animal food. This meal still contains high amounts of phenolics, especially
sinapine, which are undesirable and therefore restrict s use. A new approach to reduce the sinapine content in the
seeds may be achieved by genelically engineering a reduction in the amount or activity of the key biosynthetic
enzyme 1-sinapoyigh : choline sinapoyl ferase (SCT), which is responsible for the high accumulation of
sinapine during seed maturation. The metabolic pathway of sinapine in 8. napus is thought 1o likely resemble that
demonstrated earfier in R. sativus. In this report the strategy for the purification of SCT from B, napus is outlined as a
first step towards cloning the corresponding structural gene and di # of an anti RNA construct

Oral Presentation 11

Laurence Davin, Toshiaki Umezawa, Norman G. Lewis. Departments of Wood Science and Forest Products

and Biochemistry, Virginia Polytechnic Institute and State University, Blacksburg, VA 24061-0323, USA.

Lignan biosynthesis has long been proposed to occur via oxidative coupling of two phenylpropanoid

The isolation and characterization of a flavanone-specitic 7-0-glucosyi-transferase (GT) and its lution
from other GT's In grapefruit seedlings will be described. This new enzyme in the subclass 2.4.1

ina analogous to that of lignins (i.e. via an H202-requiring peroxidase). However, lignans are

taly the
glucosylation of the 7-OH group of naringenin to form prunin and has been purified (943 fold) by fractional

Iy Ity pure, wh lignins have no measurable optical activity. No explanation has been

precipitation with ammonium sulfate and on Sephadex G-100, hydroxyapatite, UDP-

apparent Mr of 54.9 kd. “This GT has an expressed specificity for the 7-position of 30 =.m<.n=o=om naringenin e.o.rmvu
62 uM; Kmapp UDPG 51 uM) and hesperetin Axamvn 124 uM; Kmapp UDPG 243 uM) and did not accep! other
flavone, flavonol, or chaicone aglycones.

ferved to nt tor the st hemical control leading to optical activity of ignans, other than that the reaction
by atically diated. The bilosynthetic routes to the forsythia lignans, (+) pinoresinol, {-)

is y 4
secoisolariciresinol and (-) matairesinol have been investigated. We have established that (+) pinoresinol formation
does not occur via mediation of a typical H202-requiring peroxidase. In addition, evidence for the role of {)

kgnans, such as (-) matairesinol, is discussed.

isotariciresinol (or an oxidised equivalent) as a central pivotal in the biog is of butyrol




Tuesday 11:45 Oral Presentation 12
PHENYLPROPANOID PHOTOCHEMISTRY OF GRASS CELL WALLS

GHN, Towers, Felipe Balza, Roy Hartley*, Michael Rodgers, Sanro Tachibana, John McCallum, Ed
Neeland, Vic Rathore and Thor Amason®®. Botany Department, University of British Columbia, Vancouver, B.C.
6VT 281, “USDA, Athens, GA, USA. ** Biology, University of Ottawa, Ottawa, Ont., K1N 6N5, Canada.

In addition to pohotoisomerization, the hydroxycinnamic acids, eslerified to cell wall hemicelluloses in
barley, corn and other grasses, undergo photodimerization 1o produce phenolic truxillic and truxinic esters on
transfer of plants from dark to light. The significance of these photochemical events in relation to wall structure and
to utilization by herbivores will be discussed.

Tuesday 12:00 Oral Presentation 13
TRITERPENES FROM TWO BETULA SPECIES

Yun Hua, Michael D. Bentley, and Barbara J.W. Cole, Department of Chemistry, University of Maine, Orono,
Maine, 04469, USA,

Triterpenes from the outer bark of yellow birch, Betula allaghaniensis , and black birch, Betula lenta , have
been isolated and identitied. From B. alleghaniensis, we have isolated 17 lupane triterpenes, including 29-nor-20-
oxolupan-3-one-28-ol, lupan-3-one-20,28-diol, 29-nor-20-oxolupan-3-one, and lup-20 (29)-ene-28-0l-30-al-3-ane
as new natural products. From B. lenta, we have isolated 10 lupane triterpenes, including lup-20 (29)-ene-30-al-
3.28-diol as a new natural product.

Tuesday 8:45 Oral Presentatlon 14
VOLATILE COMPOUNDS FROM MALE BUTTERFLIES

Stefan Schulz, institut 1Gr Organische Chemie, Universitat Hamburg, Marin-Luther-King-Platz 6, D-2000
Hamburg 13, FRG.

(1S,3R.6R,95,108)-9,10-Epoxytetrahydroedulan is the main compound in the volatile’ secretions of male
scent organs of several species of Euploea (Danainae) buttedlies. (1R",35°,6R")-8-Oxodihydroedulan was
identified in Danaus plexippus . The new monoterpenes, 8-hydroxy-6,7-dihydro-isogeraniol and -isonerol, could be
identilied as the minor components of the hairpencil bouquel of Danaus chrysippus. In males of the related
Helioconidae acyclic esters, lactones and terpenes dominale the scent bouquets. In Heliconius eralo, pentyl- and
hexyl esters of 2,3-dihydrofamesenic acid were identified as the major components of the extracts of scent organs.
In Heliconius hewittsonii scent organs contain at least 32 different lactones. The major component of the abdominal
secretion of males of the satyrid Elymnias thryallis proved 1o be the new monoterpene, 2-(2-hydroxy-2-methyl-3-
butenyl)-4-methyluran. Straight chain cis- and trans-2-5-dialkyltetrahydrofurans containing 27 -35 carbon atoms
could be identified from several butterlly families. They occurred in species specific mixtures in different
concentrations in the scent organs of males of heliconids, danaids, thomiids and nymphalids. A new class of
sudactants could be identified from the body extracts of Creatonotos transiens and from the scent organs of
Mechanitis lysimnia: esters of long chain fatty acids with N,N-dimethylaminoethanol. Identification procedures and
syntheses of the compounds will be presented, biological functions of some compounds will be discussed.

Tuesday 09:00 Oral Presentation 15

DETECTION AND IDENTIFICATION OF A CRYPTIC PHEROMONE FROM IPS PINI (COLEOPTERA
SCOLYTIDAE).

Stephen A, Teale, Ajjun Zhang, Gerald N. Lanier and Francis X. Webster, State University of New York,
Coliege of Environmental Science and Forestry, Syracuse, NY 13210, USA.

A major new pheromone was isolated from Ips pini through a sequential fractionation and bioassay
procedure. The interaction of several peculiarities of the system made detection of the new pheromone elusive; it
co-eluled with a major capitlary GC peak in Porapak Q collections of volatiles, it is present and active in minute relalive
quantities, and its aclivity varies seasonally. Thie struciure of the isolated active compound was elucidated through
MS, IR, and NMR spectrometry. It is active as a synergist with ipsdienol.

Tuesday 09:15 Oral Presentation 16

TRAIL-FOLLOWING RESPONSES OF TAPINOMA SIMROTHI (FORMICIDAE: DOLICHODERINAE) TO PYGIDIAL
D EXTRACTS

SiS “__nmnkPm._Bbb and Abraham Hefelz, Departmant of Zoology, Tel-Aviv University, Ramat-Aviv, 69978 Tel-Aviv,

Israel

The pygidial (anal) gland was found 1o be the source of trail-pheromone in the ant ._‘.mmSo:._m simrothi
Bioassays conducted with fractionated pygidial gland secretion indicated that the fraction containing iridodials and
iridomyrmacin is responsible for the trail-pheromone activity. Thus workers of T. simrothi may utilize the same
glandular exudate for alarm and trall following. A! high emission rates from a point source, the ants responded in
alarm, e.g., fushed to the source with open mandibles and raised abdomen. At low concentrations and when drawn
as a line, the ants followed the secretion catmly. Trails of 7. simrothi are _oao._?ma.. having a blological halt life
between 10 and 19 days. Quantitative studies of the evaporation rates of the iridodials by gas chromatography
resulted in a half life of 11 days, agreeing with the biological data. The implications of the use of the same glandular
secretion for alarm and food recruitment will be discussed.

Tuesday 09:30 Oral Presentation 17
INTRASPECIFIC RECOGNITION IN KALOTERMES FLAVICOLLIS (ISOPTERA, KALOTERMITIDAE)
C. Everaers, A. Perrin and O. Bonnard, Laboraloire de Zoologie, URA CNRS 674, Université de

Bourgogne, 21000 Dijon, France.

As 2 rula, criminality does not exist inside a termite society. Being an exception to this rule, the primitive
termite Kalotermes flavicollis is characterized by a special form of intra-nest aggressivity. In this species, the society
is strictly monogynic. When the pair of reproductives disappears, many of the remaining individuals transform into
replacement sexuals. While all non-transformed individuals are non-aggressive, neolenic individuals are very
aggressive to all other neotenics but not to other casles. Fights occur between neotenics until only one par
survives. This behavior involves the existence of special recognition cues between neotenics and other castes,
and such dilferences may be correlated to the involved recognition cues.

Tuesday 09:45 Oral Presentation 18
IDENTIFICATION AND ATTRACTIVENESS OF A MAJOR PHEROMONE COMPONENT FOR NEARCTIC
EUSCHISTUS SPP. STINK BUGS (HEMIPTERA: HETEROPTERA: PENTATOMIDAE)

Jefirey B, Aldrich, USDA-ARS, Insect Hormone Laboratory, Bidg. 467, Beltsville, Maryland 20705, USA.

Methyl (2E, 4Z )-decadiencate is the major male-specific volatile of Euschistus conspersus, E. tristigmus, £
servus, E. politus, and E. ictericus . In a sixth specles, E. obscurus, this ester is a relatively minor male-specific
component, with the major component being tentatively identified as methyl 2,6-di yltetrad wate. F les,
males, and nymphs of E. conspersus, E. tristigmus, E. servus and E. politus were significantly attracted to methyl
(2E.4Z )-decadienoate in field tests conducted in California and Maryland. Tests in Maryland aiso demonstrated that
parasitic tachinid flies use the Euschistus unsaturaled methyl-ester as a host-finding kairomone. It is not yet clear
what role minor volatile components of Euschistus play in reproductive isolation.

Tuesday 10:30 Oral Presentation 19
VARIOUS ARANEIOD SPIDERS ATTRACT FLY AND/OR MOTH PREY

Mark K, Stowe. c/o J. Reiskind, Dept. of Zoology, Univ. of Florida, Gainesville, FL 3261 1, USA.

A variety of recent work supports the hypothesis that "bolas spiders” (species in the araneid sublamily
Mastophorinae) mimic female moth sex pheromone blends and attract their prey (male moths). | discuss new work
which suggesis that aggressive mimicry is employed by a variety of genera in the superfamily Araneoidea, that some
of the spiders attract Dipteran as well as Lepidopteran prey, and that these spiders evoived aggressive mimicry
independently of each other.



Tuesday 10:45 Oral Presentation 20

COMPARISON OF CALLING BEHAVIOUR IN TWO GEOGRAPHICALLY ISOLATED POPULATIONS OF THE TRUE
ARMYWORM

Jeremy N. McNeil, Dépariement de biologie, Université Laval, Ste-Foy, P.Q., Canada, G1K 7P4.

in both Europe and North Amaerica the true Y . Pseudaletia unipuncta ds s range
northward, info areas far beyond their overwintering sites. It has been hypothesised (McNeil, 1887, insect Sci. and
its Appl. 8:581) that the delay in female cailing behaviour, as well as male recepiivity to the female sex pheromone,
observed under short day, cool temperature conditions permits both northward (spring) and southward (fal)
migratory flights. A exi of a per population in the Azores provides an opportunity to test the
hypothesis that, in non-migrant populations, the prereproductive period will be shorler than that of migrant
populations. Data in support of this hypothesis will be p d and the ecologica! implications discussed.

Tuesday 11:00 Oral Presentation 21

STRUCTURE-FUNCTION STUDIES OF CRAS PHEROMONE MIMICS

D._Billschof, A. Ofiver, R.B. Forward Jr., and B.W. Erickson*. Duke Univ. Marine Laboratory, Beaufort NC
28516. *UNC, Chapel Hill, NC 27514, USA.

Synchrony of farval release in brachyuran crabs Is orchesirated by ph leased from halching
eggs. Here we examina the potency of pheromone mimics - arginine carboxyl ..L:w.&o..n.t.

Tuesday 11:45 Oral Presentation 24
ALARM CHEMOSIGNALS AND IMMUNE PROCESSES
Boben Cocke, Department of Psychiatry, University of Rochester, Rochester, N.Y. 14642, USA.

Exposure to alarm ch ignals from d conspecilics results in physiological reactions that alter the
immune response in laboratory mice. Lymphocyte proliferation fotlowing mitogen stimulation Is aitered in tissue
samples from mice exposed to stress odors. Exposure for 24 hours results in suppression of T cell profiteration and
supprassion of B cell proliferation Is seen following 48 hours exposure. Evidence suggesting that these immune
system reactions to alarm chemosignals may play a role in disease e will be di d

Tuesday 14:00 Oral Presentation 25

INHIBITION OF GROWTH AND PHOTOSYNTHESIS BY SORGOLEONE

Erank A, Einhellig, tamar F. Souza, and Milton J. Haar, Dept. of Biology, University of South Dakota,
Vermillion, South Dakota 57069, USA.

Root exudates ol Sorghum bicolor contain an abundance of hydrophobic p-benzoquinones named

L-amino acids. Thresholds for responses ranged from attomolar for the most potent tripeptides and nanomolar for
the most potent individual amino acids. Tests altering the position of glycine and either isoleucine or leucine
showed the position and nature of the hydrophobic side chain were imp Thresholds i d 6 orders of
magnitude through the test series GIR, IGR, GLR and LGR. Amino acids with charged R groups were Inefiective.
Those with polar R groups had milimotar to micromolar thresholds. Those with large hydrophobic side chains were
most polent. The untesied tripeptide GMR should be the most potent peptide mimic. The dynamic range of the
chemicaily mediated response will be discussed with respect to the hypothetical structure of the receptor.

Tuesday 11:15 Oral Presentation 22
THE SEX ATTRACTIVENESS PHEROMONE OF THE GUAM BROWN TREE SNAKE, BOIGA IRREGULARIS ,
IDENTIFIED?

Bobed T, Mason and Tappey H. Jones, Laboratory of Biophysical Chemistry, National Hearth, Lung, and
Blood institute, NIH, Bethesda, MD 20892 USA.

The brown tree snake of Guam is an introduced pest species responsible for catastrophic ecological,
environmental, and pubiic health problems on the island. This colubrid snake s known to have extimated at least
three specias of birds and the g species are id threatened. We have previousty identified a series
of saturated and monounsaturated methyl ketones as the sex aftractiveness pheromones of a refated colubrid, the
red-sided garter snake. Utillzing this paradigm and methodology, a similar mixture of methyl ketones was identified
in Boiga irregularis . The predominant > of this mixture were identified as six new long chain ketodienes,
Z.Z2-6-26-pentatriacontadien-2-one, 2-2-8,26-pentatriacontadien-2-one, Z,2-6-27-hexatriaconiadien-2-one, 2,2-
8,27-hexatriacontadien-2-one, Z,Z-6-28-heplatriacontadien-2-one, and Z,7-8,28-heplatriacontadien-2-one. Their

were d ined from ch

ical and spectral means.

Tuesday 11:30 Oral Prasentation 23
PHEROMONAL ACTIVITY OF PHENOLS AND KETONES IN BEAVER CASTOREUM

D._Maller-Schwarze and Peter W. Houlihan, College of Environmental Sclence and Forestry, State
University of New York, Syracuse, NY 13210, USA.

Twenty-four single castoreum components and their mixtures were bloassayed with free-living beaver of
three ditierent populations in New York during four seasons. ?gxgggégsﬂg_g
and the residents responded 1o this *mark of the intrud: !E_-nw .

u ._.sooc_onzoo:ZmmE%imm.oaa_o:=~=cvomm6_o.o~_n=<ma_ugm_o_ooﬁm_%onmo_ sorgoleones
on plants in order to evaluale their action in allelopathy. Root exudates cortaining sorgoleons were collected from
S. bicolor seediings five days after germination. Sorgoleone concentrations as low as 10 pM inhibited plant growth
in bioassays using Lemna minor, Eragroslis tef, Abutilon theophrasti, and Setaria viridis. Phot ynthesis was

significantly reduced in Glycine max leat disks vacuum Infilirated with 10 uM sorgoleone. These data indicate
sorgoleones contribute 1o the ailelopathic effects of S. bicolor.

Tuesday 14:15 Oral Presentation 26
PHENOLIC ACID CONTENT OF SOILS FROM SOYBEAN CROPPING SYSTEMS
LUdo Blum, Kristofer Kiein, Lynn D. Holappa, Seung-Won Lyu, Thomas R. Wentworth, Dept. of Botany,

Doug A. Worsham, Dept. of Crop Science, and Larry D. King, Dept. of Soil Science, North Carofina State University,
Raleigh, NC 27695, USA.

Soil sampies were obtained from wheat/no-till, wheat/conventional titage, and fallow/conventional tillage at
30 day intervals during July and October of 1989. Soil extracts were oblai d by autoclaving flasks ining 50 g
of soil and 100 mi water for 45 min. Centrifuged and filtered supernatants were adjusted fo pH 5 or adjusted to pH 2,
centrifuged, and then adjusied to pH 7. HPLC analysis was used to isolate and quantify 7 common phenolic acids.
Folin & Clocalieu's reagent was used to determine total phenolic acid . Individual phenolic acids and total
phenolic acid content of solls were highly correlated. Phenolic acid content of 2.5 cm core samples from the
wheat/no-till system were significantly higher than the samples from other cropping sy Ph ic acid content
and water potential of extracts was related to the observed inhibltion of crimson clover germination.

Tuesday 14:30 Oral Presentation 27
CHEMICAL COMMUNICATION AND DEFENCE IN BARLEY

Jlohn V. Lovett and Del Liu, Dept. of Ag: y and Soil Sci Uni
N.S.W., Australia, 2351.

ity of New England, Armidale,

Alielopathic potential has been demonstrated In the major temperate cereal crops, harley, oats, rye and
wheat. Allelochemicals may be kberated during le or from the residues of these, and other, crops after death.
gggnéi‘sgg;mgiégggggiz
allelopathy, only, would imply. Techniques developed for the study of allelopathy and other chemical
ocommunication by barley will be described. Data will be presenied on examples of chemical communication in barley

which have defensive connotations. These data are part of a programme which aims to define new selection crileria
for this important crop.
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Tuesday 14:45 Oral Presentation 28
ALLELOPATHIC ACTIVITY OF CHENOPODIUM AMBROSIOIDES ESSENTIAL OiL

Juan Jiménez-Qsornio, Junji Kumamoto, Dept. of Botany and Plant Sciences, Universily of Calitornia,
Riverside. Riverside CA 92521 and Chrislian Wasser Phylochemisiry Laboratory, Dept. of Ecology and
Evolutionary Biology, University of California, Irvine. lrvine CA 92717, USA.

The activity of exiracts of Chenopodium brosioides was d and it was found that the active
compound was volatile. Two ml per Petri dish (9 cm diameter) of C. ambrosioides essential oil inhibited totally
germination and hypocotyl growth of Amaranthus hypocondriacus . Al lower concentrations germination is only
retarded though hypocotyl growth is inhibited 60% in comparison to the control. Steps to separate and identity the
allelopathic compound(s) are described along with the possible elfects of these alielochemicals in nature.

Tuesday 15:00 Oral Presentation 29
EFFECTS OF FERULIC ACID, A POTENTIAL ALLELOPATHIC AGENT, ON THE ENDOGENOUS LEVELS OF
ABSCISIC ACID IN TOMATO

Lynn D, Holappa and Udo Bium, Dept. of Botany, North Carolina State Universily, Raleigh, NC. 27685-
7612, USA.

Wild type and flacca (mutants deficient in abscisic acid) tomalo plants of the isogenic parent line,
Lycopersicon esculentum Mille. cv. Allsa Craig were treated with multiple treatments (at 2-day intervals) of ferulic
acid concentrations (0.0, 0.2, 0.4, and 0.8 mM) in nutrient solution. Regression analysis indicated that ferulic acid
was inhibitory 1o leat elongation rates and plant water utilization of both taxa. As ferulic acid concentrations were
increased concurrent decreases in leaf elongation and water ulilization were observed. In addition, both wild type
and flacca plants exhibited increases in endogenous levels of abscisic acid as measured by indirect immunoassay.

Tuesday 13:15 Oral Presentation 30
CROTALARIA JUNCEA SEEDS CONTAIN A POTENT PHYTOTOXIN

Gerald R, Leather and Leonard E. Forrence, USDA-ARS, Forth Detrick, Bldg. 1301, Frederick, MD USA
21701

Crotalaria juncea (sunn hemp) is a legume with allelopathic potential. In our search for natural phylotoxins,
we found that a water-soluble compound(s) extracted from the seeds of sunn hemp was toxic to Lemna sp. in
bioassay. Fifty parts per million of a semi-purified extract inhibiled L. obscura frond production 50%. Lealy spurge
(Euphorbia esula ), an invading noxious weed of rangelands in the USA and Canada is the Target of alternative
control techniques. Leafy spurge in sand culture produced only 25% of normal growth when two seeds of sunn
hemp were pianted in the same pot. Eight sunn hemp seeds inhibited the lealy spurge growth 88%. We are
exploring the use of sunn hemp as an allelopathic crop plant for reducing lealy spurge infestations. With further
development, the phytotoxin may be suitabla as a natural herbicide.

Tuesday 16:00 Oral Presentation 31

IDENTIFICATION OF GROWTH INHIBITOR FROM ARTEMISIA PRINCEPTS VAR. ORIENTALIS

Kyeong Won Yun, Bong-Seop Kil, Dept. of Biology, Wonkwang University, iri, Chonbuk, 570.749 and
Jong-Sei Park, Doping Conltrol Center, KAIST, Seoul, 135-090, Republic of Korea

To find out growth inhibitor of the wormwood, Artemisia princeps var. orientalis , aqueous exiract and
volatile substances from the donor were treated to several selecled raceplor species included some bacleria and
fungi. The results suggested that their inhibitory values of their growth were propodional to the concentration of the
extract and the essential oll. It was, therelore, confirmed that the chemical substances of wormwood plant showed
toxic activity biologically. The GC/MS method was employed 1o characterize the passible phytotoxic substances
from the donor. Twenty chemical compounds from the water soluble fraction and the volatile mass were identified.
The bioassays have done with chemicals identical to the gas-chromatically detected chemical compounds from the
donor. The resuits obtained will be discussed.

Tuesday 16:15 Oral Presentation 32

INVESTIGATIONS ON SOME ASPECTS OF CHEMICAL ECOLOGY OF COGONGRASS (IMPERATA CYLINDRICA
(L) BEAUV.)

Inderjit and K.M.M. Dakshini, Department of Botany, University of Deihi, Delhi -11007, _:mmm.

To understand the mode of competitive mechanism of the weed, cogongrass [imperata cylindrica (L)
Beauv ], its effect on nutrient availability and the components of mycoflora of its rhizosphere soils, as well as
nodulation characteristics of Melilotus parviflora Desf. were investigated. Additionally, the effect of the leachate of
the leaves and the roots of the cogongrass on percent germination and seedling characteristics of radish, mustard,
lomato and fenugreek were examined. Further to assess the qualitative and quaniitative differences in the
phytochemical components, the leachates were analysed through High Perdormance Liquid Chromatography
(HPLC). It was observed that out of Cu*+, Ca*+, Mg*+, Na*, K*Zn*+,Cl and va.a_u analysed, the weed appeared

to control the availability of PO3-4P, CI and Cu++. Furthermore, of the 21 fungi recorded in the soils from the
rhizosphere of the weed, decrease in the number of colonies (per gm of soil) ol Asperpilius niger , A. fumigatus , A.
terreus and Penicillium chrysogenum and increase in A. flavus and Trichoderma viridis was examined. The
inhibition in nodule number and weight, acetylene reduction activity, root length and root/shoot ratio of M. parvifiora
ware recorded. Percent seed germination, root and shoot length, fresh and dry weight of seedlings of ditierent
seeds were affected by the leachate of root and leaves. It was found that roof leachate was more inhibitory than leaf
leachate. However, the inhibition was higher in soil+leaves than soil+root leachate. HPLC analysis established that
four compounds were contributed by the weed 1o the soil system even though their concentration varied in various
leachate. #t Is surmised that these compounds cause allelopathic inhibition of growth characteristics of the seeds
lested. Significance of the data vis-a-vis the competitive potential of the grass will be discussed.

Tuesday 16:30 Oral Presentation 33
BIOSYNTHESIS OF SESQUITERPENOID PHYTOALEXINS IN COTTON FOLIAR TISSUE

Margaret Essenberg, Gordon D. Davis, and Guadelupe Davila-Hueria, Dept. of Biochemistry, Oklahoma
State University, Stilwater, OK 74075-0454, USA.

During the hypersensitive resistant rasponse of lsaves and cotyledons of cotton (Gossypivm hirsutum ) 10
incompatible races of the bacterial pathogen Xanth camp is pv. mah im , phytoalexins accumulate
in the fluorescent, necrotic host cells closest 1o intercellular colonies of the pathogen. The most potent of these
structurally related, photoactivatable phytoalexins is 2,7-dihydroxycadalene (DHC). Putative biosynthelic
precursors to DHC include trans -7-hydroxycalamenene, reporied last year, and related compounds of molecutar
weights 216 and 222, which have been purified by nomnal phase HPLC on silica. A bacterial blight-resistant cotton
line lacking lysigenous blands, WoMg/, possesses very low constiutive levels of sesquiterpenoids, but produced
high levels of the phytoalaxins atter infecti Cell-free preparati from inoculated and CaCOa-infiltrated control
colyledons of WbMg/, supplemented with cofactors, converted TuI._mSomE pyrophosphate to several
hexane/chloroform-extractable, radioactive products. The predominant labeled product from the control exiract
cochromatographed with famesol, whereas other products predominated from the extract of inoculated cotyledons
The FPP-converting enzyme from the latter extract has been partially purified. (Supporied in par by the Oklahoma
Agricultural Experiment Station and NSF Grant DMB 86-16650). -

Tuesday 16:45 Oral Presentation 34
IDENTIFICATION OF PICEATANNOL AS A PHYTOALEXIN OF SUGARCANE

Anita M, Brinker and David S. Seigler, Dept. of Plant Biology, University of lllinois, Urbana, Illinois 61801,
USA.

Sugarcane (Saccharum spp.) responds to infection by the fungus Collefotrichum falcatum , the causal ageny
of the disease red rot, by producing a red substance. Previous isolated the anthocyanidin kuiteolinidin from
this red substance and suggested that the compound might play a role in disease resistance, but evidence that this
was the case was not conclusive. In our studies, the most active component of extracts of infected sugarcane was
identitied as piceatannol (3,3', 4,5' tetrahydroxy-stibene). This compound is produced by sugarcane in response
fo infection but apparently not in response to wounding alone.

Tuesday 14:00 Oral Presentation 35

MODIFICATION OF CUTICULAR HYDROCARBONS IN DIAPAUSING INSECTS

Juflien, B. and F. Perez, Laboratoire de Chimie Structurale Organique, Université de Paris-Sud, Batiment
410-415, 91405 Orsay, and J. C. Biemont, A. Ouedrago, A. and J. Pouzat, Institut de Biocénotique Expénmentale
des Agrosysté Université Frangois Rabelais, 37200 Tours, France.

it is now generally accepted that insect cuticular hydrocarbons are able to furnish valuable taxonomic
information. Etfectively the results of the comparison of cuticular hydrocarbons from Acanthoscelides oblectus, A
obvelatus and Callosobruchus maculatus, agree with the classification of these three species which are in the same
subfamily of the Bruchidae. However, some differences between A. obvelatus (using exclusively diapausing
insects) and its twin species A. obfeclus stimulated us to study whether diapause has an effect on cuticular
hydrocarbon repartition. The first results presented here concern the species Callosobruchus maculatus tor which
Rtis relatively easy to simuitaneousty obtain flying (sexually diapausing) or fiightiess (sexually active) insects
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Tuesday 14:20 Oral Presentation 36
DOWN-REGULATION OF ECDYSTEROIDOGENESIS IN MOLTING GLANDS; A COMPARATIVE STUDY OF
PROTHORACIC AND Y-GLANDS

Mayumi Ohnishi, Midori tkeda and Yoko Naya, Suntory Institute for Bioorganic Research, Shimamoto-cho,
Mishima-gun, Osaka 618, Japan.

To understand molting regutation in arthropods, effects of ecdy idog is inhibitors were compared
with two difterent molting hormone-producing glands: the prothoracic gtands of sitk worms, Bombyx mori, and the Y-
organs of craylish, Procambarus clarkii . The existence of a specific transportation mechanism for 3-hydroxy-L-
kynurenine {3-OHK) of the Y-organ was evidenced. 3-OHK was an endogenous precursor of xanthurenic acid and
revealed molt-inhibiting effects in the craytish. Ecdysteroldogenesis In the prothoracic glands was reversibly
inhibited by a high concentration of xanthurenic acid but not of 3-OHK. This inhibition effect was increased by use
of the detergent Tween 80, and was independent of changes in intraceliular Ca2+ lavels caused by addition of the
ionophore A 23187. The mode of action of molt-inhibilors will be discussed.

Tuesday 14:30 Oral Presentation 37

ENZYMOLOGY OF CYANOGENESIS IN LARVAE OF ZYGAENA TRIFOLI (ZYGAENIDAE - LEPIDOPTERA)

Danz.wEmﬁ.B.m<_<ﬁIm:u.m:nm_mmmco_:zo__on.:m:.:__E Pharmazeutische Biologie, University of
Miinster, FRG.

All developmental stages of the moth Zygaena trifolii liberate hydrocyanic acid (HCN) when violated. The
glucosides linamarin and lotaustralin are the source of HCN by a two slep degradation. The enzymes involved were
investigated using the larvae of Z. trifolii . A specific B-giucosidase consisting of two subunils catalyses the
hydrolysis of the substrates to form the corresponding cyanohydrins; a flavin containing hydroxynitrile lyase then
catalyses the decomposition to HCN and and methylethylketone resp. The activity of both enzymes is
evenly distribuled in different tissues with more than 80% in the hemolymph. Thus the larvae dispose of an
ellective enzyme system 1o producing HCN from their endogenous substrates.

Tuesday 14:45 Oral Presentation 38
GRASSHOPPER SPIT: WHAT IS THE NATURE OF ITS “TOBACCO JUICE™?

William S. Bowers & Felix Ortego, Dept. of Entomology, University of Arizona, Tucson, Arizona 85721,
USA.

Grasshoppers posses numerous defensive artifices including coloration, autotomy, saltatorial mobility, flight
and offensive chemical secretions. When disturbed the grasshopper Schi: itana regurgi a

Moascm .Mo:? repellant 1o insects especially ants. Chemical and biological relationships of the secretion will be
iscussed.

Tuesday 15:00 Oral Presentation 39
SESQUITERPENOIDS IN NASUTITERMES SOLDIER DEFENSIVE SECRETION
C. Everaens', J.L. Le Quere?2, Roisin, Y3 & J.M. Pasteels? (': Laboratoire de Zoologie, URA CNRS 674,

Université de Bourgogne, 21000 Dijon, 2: Laboratoire de Recherche sur les Arémes, INRA. 21000 Dijon, France, 3
Laboratoire de Zoologie, Université Libre de Bruxelles, 1050 Bruxelies, Belgique.

In Nasutitarmes, the defensive secretion secreted by the soldier frontal gland is composed of a tefpenic
mixture which acts as an iritant and entangling weapon, and sometimes as alarm pheromone. Now there is plenty of
information aobut the mono - and diterpenas contained in these resins, but only a few studies have mentionned the
existence of sesquiterpenes in these secretions. In seven Neo Guinean Nasutitermas, we have found no less than
weive sesquiterpene hydrocarbons, and In one species, N. novarumbhebridarum, the sesquiterpenic fraction is

bigger than the monoterpenic one. The possible roles and taxonomic ications of the sesquitei 1 [
Nasutitermes defensive secretion will be discussed. s Pqulepenk imcten ln

s

Tuesday 15:15 Oral Presentation 40

HIGH PERFORMANCE ION EXCHANGE CHROMATOGRAPHY IN THE ANALYSIS OF PLANT MATERIALS
Joseph D, Olechno, James R. Thayer, Christopher A. Pohl, Rosanne W. Slingsby and John A. Statler,

Dionex Corp., 501 Mercury Dr., Sunnyvale, CA 94086, USA.

Many compounds of plant origin are exiremely polar {or ionic) and tend to be non-volatile. These altributes
fend to make these compounds difficult to analyze by either reversed phase HPLC or gas chromatography
Traditional ion exchange techniques (e.g.. CM- or DEAE-celiulose) tend 1o yield poor resolution and low eficiency
New polymer microbead based columns coupled with improved detection techniques allow the analysis of many
plant derived materials with speed, efficiency and resolution. lon exchange separations of numerous plant derived
analyles will ba shown including: HPAE-PAD analyses of plant derived mono- and oligosaccharides; acid labile non-
protein amino acids analyzed at elevated pH; cation exchange separations of alkaloids and anthocyanins; plant
protein analyses. Puised amperometry, suppressed conductivity, absorbance, fluorescence and post-column
derivatization will all be considered in detection schemes.

Tuesday 16:00 Oral Presentation 41
USE OF HPLC IN PREFRACTIONATION AND PREPARATIVE ISOLATION OF NATURAL VOLATILE
COMPOUNDS

Denis Barron, Pharmacognosy Laboratory, Faculty of Pharmacy, Joseph Fourier University-Grenoble |,
38706 La Tronche Cédex, France.

Caplllary GC represents the method of choice for the analysis of aroma constituents, whereas HPLC is
superior to GC in the preparative isolation of volatile constituents. In addition, HPLC Is an efficiemt mathod for the
prefractionation ot D prior to GC analysis. The elution profiles of strawberry jam aroma constituents
have been compared using two types of HPLC supports, siica gel, and diol-bonded siica. HPLC on diol allowed the
recovery of all aroma constituents and resulted in the separation of two main fractions. The first {raction comained
hydrocarbons and carbony! compounds while aicohols and lactones were present in the second Iraction. Further
fractionation of the dio! head fraction was achieved on silica gel. Combined HPLC on diol and silica gel columns has
been applied to the semi-preparative isolation of some strawberry jam aroma constituents.

Tuesday 16:15 Oral Presentation 42
CAPILLARY ELECTROPHORESIS: A NEW WEAPON IN THE PHYTOCHEMISTS' ARSENAL.

Joseph D, Olechno, Jacqueline M.Y. Tso, Ann Wainright and James R. Thayer, Dionex Corp., 501 Mercury
Dr., Sunnyvale, CA 94086, USA.

Most analytical scientists have mistakenly categorized capillary electrophoresis (CE) as a technique solely for
the separation of proteins and nucleic acids. CE can aiso be used lor a broad range of analyles regardless of size or
charge. All liquid chromatographic techniques have corresponding CE equivalents, e.g.. micellar eélectrokinetic
capillary chromatography (MECC) separates small neutral molecules on the basis of their partition coeflicients,
capiliary zone electrophoresis (CZE) separates on the basis of charge/mass ratios and ion exchange electrokinetic
capillary chromatography (IEECC) separates on the basis of ion exchange. Only recently has CE been applied to
plant samples. ples of fl id, in (with t delection) and alkaloid separations will be
shown. A brief overview of the technique will be incorporated.

Tuesday 16:30 Oral Presentation 43
USE OF AN IRGA (INFRA-RED GAS ANALYSER) TO EVALUATE THE EFFECTS OF VOLATILE
ALLELOCHEMICALS ON THE GAS EXCHANGE OF LEAVES R

Anaya, A.L. Instituto de Fisiologia Celular, UNAM. Apdo. Postal 70-600, 04510 México, J.M. Ramos and J.
Arevalo, UAM-Xochimiico, Calz. del Hueso 1100, 04560 México.

Volatile compounds from organic extracls of ditferent tresh leaves were oo__ao..on by flushing air 535:
them, and then injected to an IRGA open system. The changes on CO2 assimilation and H20 transpiration
exchange on attached leaves were recorded. The possible mode of action and their biological signiticance are
discussed. The potential for the use of IRGA systems to study the effect of volatile substances on gas exchange of
leaves in siu is analyzed.






