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Conference at a Glance

Saturday, July 23

Ipm -3 ISCE Council Meeting — Empire Ballroom
3pm — 6:00 Registration — Blue Prefunction

4pm — 5:30 Session Sponsor set up — Blue Prefunction
6:30pm - 8 Opening Reception - Blue Prefunction
&pm — 10 Poster Mounting — Blue Prefunction

Sunday, July 24

7am — 8:30 Poster Mounting — Blue Prefunction

8am — 6pm Registration — Blue Prefunction

8am — 6pm All Workshops — Blue Room

10:15am — 10:30 BREAK — Blue Prefunction

12pm — 1:30 LUNCH ON OWN

3:40pm — 3:55 BREAK — Blue Prefunction

6pm — 7:30 Poster Session/Cash Bar — Blue Prefunction

Monday, July 25

8am — 6pm Poster Room — Blue Prefunction

8am — 6pm Registration Desk — Blue Prefunction
8am — 6pm All Workshops — Blue Room
10:10am — 10:25 BREAK — Blue Prefunction

11:55am — 1:30 LUNCH ON OWN

3:15pm — 3:30 BREAK — Blue Prefunction

Tuesday, July 26

8am — 6pm Registration Desk — Blue Prefunction

8am— 6pm All workshops — Blue Room

10:05am — 10:25 BREAK — Blue Prefunction

12pm — 1:30 LUNCH ON OWN

12pm — 1:30 Journal of Chem. Ecol. Luncheon (officers only) —
Hampton Ballroom

Arrange “Duck Tour” of Washington D.C — Hotel Lobby

Arrange Tour of Beltsville Agricultural Res. Center — Hotel Lobby

6:30pm - 10 Banquet — Diplomat Ballroom

Wednesday, July 27

8am — 5pm Registration Desk — Blue Prefunction
8am — 6pm All workshops — Blue Room
10:20am — 10:35 BREAK — Blue Prefunction
3:00pm — 3:15 BREAK — Blue Prefunction
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Program

Saturday, 23" afternoon

3:00-6:00

1:00-3:00

6:30-8:00

Registration
ISCE Council Meeting (Officers only)

Opening reception

Sunday, 24™ morning

8:30-8:35

8:30-8:45

8:45-8:55

8:55-9:35

Hanna Mustaparta: Welcome from ISCE President
Jeff Aldrich: Announcements and Introductions

Phyllis Johnson (Director, Beltsville Agricultural Research Center):
Welcome & Introduction

Invited Lecture

Robert Davis (Molecular Plant Pathology Laboratory, Beltsville,
Maryland): “Spiroplasma kunkelii — Helical, motile, wall-less, plant
pathogenic bacterium: A model of obligate parasitism in plants and
insects”

Symposium on Mosquitoes / Sponsored by Avon

9:35-9:40

9:40-9:45

9:45-10:15

10:15-10:30

10:30-11:00

11:00-11:30

Walter Leal (Organizer): Introduction
Michele Duggan / Avon

Walter S. Leal: “Reverse chemical ecology: Prospecting for oviposition
attractants for Culex mosquitoes”

Coffee Break
Linda Field: “Molecular basis of olfaction in Anopheles gambiae”

Coby Schal: “Trapping gravid Aedes mosquitoes with bacteria-derived
semiochemicals”
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11:30-12:00 Ring Cardé: “Behavioral responses of Culex mosquitoes to oviposition

12:00-1:30

attractants”

Lunch

Sunday, 24" afternoon

1:30-1:45

1:45-2:00

Jerome Klun: “Novel behavioral assay for mosquito deterrents”

Irving Wainer: “Immobilized odorant binding protein liquid
chromatographic stationary phases: Going with the flow in chemical
ecology”

Contributed Papers (mosquito session) / Sponsored by BASF

2:00-2:05

2:05-2:10

2:10-2:22

2:22-2:34

2:34-2:46

2:46-2:51

2:51-3:03

3:03-3:15

3:15-3:27

Jerome Klun: Introduction
Robert Farlow / BASF

Michael Birkett: “Differential attractiveness of vertebrate hosts: The
search for natural repellents against haematophagous insect pests”

Kamlesh Chauhan: “Development of new piperidine analogs as
mosquito deterrents”

Junwei Zhu: “Development of natural products as mosquito repellents
and larvicides”

Student Competition Contributed Papers
(Ken Haynes: Moderator)

Ken Haynes: Introduction

Marco D’Alessandro: “How soil microorganisms and microbial
volatile organic compounds affect a tritrophic signaling network”

Michelle Marko: “Chemical attraction of a specialist insect herbivore
to the freshwater macrophyte Myriophyllum spicatum”

Maaike Bruinsma: “Effects of phenotypic manipulation of herbivore-
induced plant defense on the insect community associated with
cabbage”
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3:27-3:39

3:39-3:55

3:55-4:00

4:00-4:40

4:40-4:52

4:52-5:04

5:04-5:16

5:16-5:28

5:28-5:40

Yasuyuki Choh: “Induced production of extrafloral nectar in intact
lima bean plants in response to volatiles from spider mite-infested
conspecific plants as a possible indirect defense against spider mites”

Coffee Break
Silverstein-Simeone Award Lecture

Walter Leal: Introduction

John Carlson (Yale University, New Haven, Connecticut):
“Chemosensory reception and coding in Drosophila”

Student Competition Contributed Papers (cont.)

Seong-Gyu Lee: “Morphological pathways of olfactory neurons in the
pheromone-responsive sensilla of male Heliothis subflexa”

Nina Fatouros: “Sex, spies and pheromones: phoretic egg parasitoids
exploiting a butterfly anti-aphrodisiac”

Panagiotis Vamvatsikos: “Host-habitat selection by female aphid
parasitoids: to what extent do innate and learned factors determine
behaviour?”

Sven Steiner: “Female sex pheromone in immature insect males — a
case of pre-emergence chemical mimicry?”

Jared Fine: “The sea lamprey migratory pheromone is a synergistic
blend of three novel sulfated steroids”

Sunday, 24" evening

6:00-7:30

Poster Session / Cash Bar

Monday, 25" morning

8:30-8:35

Symposium on Semiochemistry Honoring
Professor Kyung Saeng Boo
Sponsored by ISCA Technologies Inc.

Tom Baker (Co-organizer): Introduction
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8:35-8:40 Agenor Mafra-Neto / ISCA Technologies Inc.

8:40-9:10 Kye Chung Park: “Overview of semiochemicals research and
application success in Korea”

9:10-9:40 Man-Yeon Choi: “PBAN and PBAN receptors”
9:40-10:10  Allard Cosseé: “Chrysomelid semiochemistry”
10:10-10:25 Coffee Break

10:25-10:55 Tom Baker: “Heliothine moth olfaction”

10:55-11:25 Jeffrey Aldrich: “Catnip, aphids and lacewing predators: Tritrophic
coincidence or confusion?”

11:25-11:55 Jocelyn Millar: “Sex pheromones of the navel orangeworm and Pyralis
farinalis: the missing pieces to the puzzle”

11:55-1:30 Lunch

Monday, 25™ afternoon

Contributed Papers
(Jocelyn Millar & Allard Cossé: Moderators)

1:18-1:30 Baldwyn Torto: “Kairomone-based trapping of the small hive beetle
Aethina tumida in a Florida apiary”

1:30-1:42 John Byers: “A cost of alarm pheromone production in cotton aphids,

Aphis gossypii”

1:42-1:54 Jeremy McNeil: “Pheromone-mediated mating in the aphid parasitoid,
Aphidius ervi”

1:54-2:06 Imene Said: “Chemical compounds inducing aggregation in

Periplaneta americana (L.) (Insecta: Dictyoptera)”

2:06-2:18 David Hall: “Sex pheromones of apple leaf curling midge, Dasineura
mali, and raspberry cane midge, Resseliella theobaldi: a new class of
pheromone structures”

2:18-2:30 Aijun Zhang: “Female sex pheromone of the dogwood borer (DWB)
Synanthedon scitula”
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2:30-2:42

2:42-2:54

2:54-3:06

3:06-3:18

3:18-3:33

3:33-3:45

3:45-3:57

3:57-4:09

4:09-4:21

4:21-4:33

4:33-4:45

4:45-4:57

4:57-5:09

5:09-5:21

Bente Gunnveig Berg: “Characterisation of olfactory pathways
involved in pheromone and interspecific signal information in three
heliothine species”

Michael Domingue: “Olfactory receptor neuron responses of Asian
and European corn borer hybrid males to parental pheromone
components”

Angel Guerrero: “Antagonistic activity of pheromone responses in
Lepidopteran males by esterase inhibitors”

Claude Wicker-Thomas: “Elongases in Drosophila: role in fatty acid
and sex pheromones metabolism”

Coffee Break

Stephan Schulz: “The chemistry of collembolan”

Antje Burse: “Characterization of early stages of the iridoid
biosynthesis in larvae of the leaf beetle Phaedon cochleariae”

Gary Blomquist: “An update on the juvenile hormone regulation of
pheromone production in bark beetles”

Gregory Wheeler: “Plant chemistry-based host specificity of Oxyops
vitiosa, a weevil introduced for weed biological control of Melaleuca
quinguenervia”

Anna-Karin Borg-Karlson: “Antifeedants in the faeces of the pine
weevil Hylobius abietis: identification and biological activity”

Rikard Unelius: “Structure-activity relationships of benzoic acid
derivatives as antifeedants for the pine weevil Hylobius abietis”

B.G. Zhao: “Nematicidal activity of quinolizidine alkaloids and field
tests to control pine wilt disease with aloperine”

Nancy Gillette: “Control of western pine beetle, Dendroctonus
brevicomis, populations using aerially applied verbenone flakes”

Brian Sullivan: “Reexamination of the pheromone system of the
southern pine beetle, Dendroctonus frontalis™

10
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5:21-5:33

5:33-5:45

5:45- 5:57

5:57-6:09

6:09-6:21

6:21-6:33

Peter Gregg: “Area-wide effects of a plant volatile-based attract and
kill formulation against Helicoverpa armigera and H. punctigera in
Australia”

Bruce Schulte: “Pheromones and chemosensory investigative behavior
by African elephants”

Anne-Geneviéve Bagnéres: “Does chemical signature reflect genetic
relatedness between population and colonies in termites?”

Manfred Ayasse: “ldentification of queen sex pheromone components
of the bumblebee Bombus terrestris”

Aivlé Cecilia Cabrera: “Chemical cues for nestmate recognition in
Acromyrmex landolti”

Michael Greene: “Structural complexity of chemical recognition cues
affects perception of group membership in ants”

Tuesday, 26" morning

8:30-8:35

8:35-9:20

9:20-10:05

10:05-10:25

10:25-11:10

11:10-11:55

Symposium on Marine Chemical Ecology
Nancy Targett (Organizer): Introduction

Robert Thacker: “Sponge-microbe symbioses: model systems for
integrating molecular and chemical ecology”

Thomas Arnold: “Seagrass-pathogen interactions: attack by the
wasting disease pathogen, Labyrinthula spp., causes the ‘pseudo-
induction’ of phenolics”

Coffee Break
Nicole Lopanik: “The tale of an ordinary bryozoan, its symbiont, and
an anticancer compound: the chemical ecology and biosynthesis of the

bryostatins”

Marc Weissburg: “Sensory biology and ecology of chemosensory
foraging: a tale of two predators (and their prey)”

Tuesday, 26™ morning-afternoon

12:00-1:30

Journal of Chemical Ecology luncheon meeting (officers only)

11
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Arrange “Duck” tour of Washington D.C.

Arrange Tour of Beltsville Agricultural Research Center

Tuesday, 26" evening
Banquet / Sponsored by Sterling International Inc.

6:30-7:00 Cash bar

7:00-7:05 Jeff Aldrich: Introductions

7:05-7:10 Rod Schneidmiller: Sterling International Inc.

7:10-7:20 Hanna Mustaparta: Comments of outgoing ISCE President
7:20-8:30 Dinner

8:30-9:15 Jacques M. Pasteels (Universite de Libre Bruxelles, Belgium) — Social
Lecture: “Wonderful meetings and unique opportunities”

9:15-9:45 Hanna Mustaparta: Presentations of Student Awards

Wednesday, 27" morning
Silver Medal Award Lecture

8:30-8:35 Tom Baker: Introduction

8:35-9:05 James Tumlinson (Pennsylvania State University, University Park):
“Chemical ecology of plant defenses against insects and pathogens”

Symposium on Insect-Plant Interactions / Sponsored by
Trécé Inc.

9:05-9:10 Jeff Aldrich: Introduction
9:10-9:15 Bill Lingren / Trécé, Inc.
9:15-9:20 Wilhelm Boland (Co-organizer): Introduction

9:20-9:50 Phillip Reymond: “Plant-insect interactions in Arabidopsis: From
transcript profiling to induced resistance”

12
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9:50-10:20

10:20-10:35

10:35-11:05

11:05-11:35

11:35-1:30

Rayko Halitschke: “Genetically silenced defense responses:
Consequences for the herbivore community composition on Nicotiana
attenuate”

Coffee Break

Martin Heil: “Physiological and molecular adaptations stabilizing
symbiotic ant-plant mutualisms”

Jargen Engelberth: “Signals, effects, and specificity of volatile-induced
plant defense responses”

Lunch

Wednesday, 27" afternoon
Symposium on Insect-Plant Interactions (cont.)

1:30-2:00

2:00-2:30

2:30-3:00

3:00-3:15

Jo Handelsman: “Chemical signalling in the microbial community of
the lepidopteran gut”

May Berenbaum: “Xenobiotic metabolism by caterpillars: inductions
and deductions”

Axel Mithofer: “MecWorm, a novel tool to study plant-herbivore
interactions”

Coffee Break

Contributed Papers (Ted Turlings: Moderator)

3:15-3:27

3:27-3:39

3:39-3:51

3:51-4:03

4:03-4:15

Joachim Ruther: “Emission of herbivore-induced volatiles in absence
of a herbivore — response of Zea mays to green leaf volatiles,
terpenoids, and ethylene”

Ted Turlings: “Above and below ground tritrophic signaling in maize”

David Puthoff: “Elucidation of resistance and disease mechanisms in
roots using sugar beet and sugar beet root maggot as a model system”

John Tooker: “Jasmonate in lepidopteran eggs and neonates”
Brice McPherson: “The influence of the introduced pathogen

Phytophthora ramorum on saprotrophic beetle (Coleoptera:
Scolytidae) host selection behavior”

13
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4:15-4:27 Teunis Dekker: “Peripheral and central shift in the olfactory circuitry
mediate preference for toxic fruit in D. melanogaster sibling D.
sechellia”

4:27-4:39 Kotaro Konno: “Plant latex and its diverse ingredients protect plants
from insect herbivory: tales of cysteine proteases in papaya and fig
latex and sugar-mimicking alkaloids in mulberry latex”

4:39-4:51 Nadir Erbilgin: “Geographic variation in response of Dendroctonus valens
to host volatiles of Pinus spp.: a holarctic perspective”

Final Business Meeting

5:00-5:45 Hanna Mustaparta: Introduction of new offices and Society business

14



FOR OVER 23 YEARS.

Sterling International is one of the world’s leading manufacturers of semiochemical-based
consumer products. Our RESCUE!® pest control line includes attractants and traps for flies,
yellowjackets, Japanese and Oriental beetles, garden moth pests, and lures for beneficial insects.

Research

* Top-level scientists, including
specialists in entomology, field
biology, electrophysiology and
organic chemistry

* Research lab equipped with GC,
GC-MS, GC-EAD, olfactometer,
micro and macro scale of
pheromone synthesis, insectaries
and controlled release dispenser
technology

* Collaborative relationships with
USDA and research universities,
providing financial support to
semiochemical-related research
projects

‘anticipates future collaboration
with scientists around the world
on development and
formulation of new attractants,
repellents, and traps for pest
insects.

Contact:

Dr. Qing-He Zhang,
Director of Research
1-800-666-6766, ext. 231
qing-he@rescue.com

Engineering

* Engineering team with capability
for molding/tools, injection
molding and assembly line
automation

* Professional industrial designer on
staff to create products’ visual

appeal

Manufacturing
e In-house attractant formulation and
synthesis for production

¢ 1-2 shift production lines year-
round

Distribution

* National accounts: Home Depot,
Lowe’s, Wal-Mart, Ace Hardware,
True Value Hardware

e Products distributed throughout
Europe, Middle East, Central and
South America, Canada, Australia
and New Zealand

Marketing

* Eye-catching packaging/ graphics
and breakthrough TV advertising
aimed at the target consumer

Sterli

rlin
HE§=“E|®
[ |

www.rescue.com

Making pest control smarter.
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Lecture Abstracts
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Spiroplasma kunkelii — Helical, Motile, Wall-less, Plant Pathogenic Bacterium: A
Model of Obligate Parasitism in Plants and Insects

Robert E. Davis, Molecular Plant Pathology Laboratory, USDA-Agricultural Research
Service, Beltsville, MD 20705, USA

Prior to the late 1960s and early 1970s, hundreds of plant diseases known as yellows
diseases were presumed to be caused by viruses. Yet, in spite of decades of intensive
research, no virus could be isolated from, or visualized in, infected plants. The
conviction, that viruses were the causal agents, influenced the direction of research
worldwide, until the surprising discovery in disease plants of microbes resembling
mycoplasmas previously known in animal diseases. The causal agent of corn stunt
disease was among those pathogens termed mycoplasmalike organisms (MLOs, now
phytoplasmas). This new conviction was held until the unexpected discovery in 1972
that diseased corn plants and insect vectors contained a previously unknown, unique
helical and motile, wall-less prokaryote, termed spiroplasma. Since then, other plant
pathogenic spiroplasmas have been found, and non-plant pathogenic spiroplasmas have
been reported in numerous insect species, in ticks, and in a crab, and have been
implicated in human disease. Plant pathogenic spiroplasmas reside in the enucleate sieve
cells of phloem tissue in infected plants and are transmitted by insects, primarily
leathoppers that feed in the phloem and that also serve as hosts in which these pathogens
multiply. In their evolutionary descent from low G + C, Gram positive bacteria in the
Clostridium/Bacillus group, spiroplasmas underwent massive reductions in genome size,
progressing toward minimal sets of genes required for trans-kingdom parasitism and
pathogenicity in insects and plants.

The startling discovery of the corn stunt spiroplasma, Spiroplasma kunkelii, opened
the search for spiroplasmas in other diseases and created new opportunities to understand
an important plant disease and unique pathogen-host interactions. Progress in genome
sequencing is now providing new means to address fundamental issues concerning S.
kunkelii and spiroplasmas in general. After decades during which the corn stunt disease
agent was incorrectly pursued as a virus, later believed to be a phytoplasma, and finally
unveiled by the revelation of its identity as a spiroplasma, to be followed by another
quarter century during which much about spiroplasmas remained mysterious, genome
sequencing is now making it possible to begin answering questions that have been of
intense interest since the belief in viral etiology faded. Understanding how the genome
evolved to gain new functions for plant pathogenicity, insect transmission, and adaptation
to an obligately parasitic life style, should aid the identification of molecular targets for
the design of measures to control corn stunt and other spiroplasmal diseases.

16
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Reverse chemical ecology: Prospecting of oviposition attractants for Culex mosquitoes
W.S. Leal', AM. Chen', T.L Morganl, Y. Ishida', and D.J. Pesak’. lHonorary Maeda-Duffey
Laboratory, Department of Entomology, University of California-Davis, Davis, CA 95616 USA,
*Bedoukian Research Incorporated, 21 Finance Drive, Danbury, CT 06810, USA

Female mosquitoes use airborne semiochemicals integrated with other sensory modalities to find
and determine the suitability of host for a blood meal, oviposition sites, etc. Reception of these
semiochemicals by specialized apparatus in the periphery, such as antennae and maxillary palpi,
is a sine qua non step prior to integration with other stimulus modalities in the brain and
subsequent translation into behavior. Odorants reach the aqueous sensillar lymph (in the antennal
and maxillary sensilla) through pore tubules (Kaissling 1987), but solubility prevents the intact
odorant from reaching the membrane-bound odorant receptors (ORs). Largely, odorants
(pheromones and other semiochemicals) are hydrophobic molecules and the sensillar lymph is an
aqueous barrier. As demonstrated in moths (Leal 2005), odorant-binding proteins selectively bind
physiologically relevant chemicals (odorants) and solubilize them by trapping the odorants in a
large hydrophobic binding cavity (Sandler et al. 2000). Odorants encapsulated by OBPs are
ferried to the ORs as an OBP-odorant complex, which also protects the odorant from odorant-
degrading enzymes. At the end of the journey, odorants are delivered to the ORs by a pH-
dependent conformational change (Wojtasek and Leal 1999; Damberger et al. 2000; Horst et al.
2001). Previously, we have isolated, identified, and cloned the first female antennae specific
odorant-binding protein from mosquito species, Culex quinquefasciatus (CquiOBP1) (Ishida et al.
2002). We have now expressed CquiOBP and demonstrated that this mosquito olfactory protein
undergoes a pH-dependent conformational change similar to that observed in the pheromone-
binding protein from the silkworm moth, Bombyx mori (Wojtasek and Leal 1999). Using both
cold binding assay (Leal et al. 2005) and a fluorescence reporter (Ban et al. 2002), we showed
that CquiOBP binds to a mosquito oviposition pheromone (Laurence and Pickett 1982) at the
sensillar lymph pH, but not at low pH. These findings validate CquiOBP as a molecular target for
the screening of potential oviposition attractants.

Ban L, Zhang L, Yan Y, Pelosi P. (2002). Binding properties of a locust's chemosensory protein.
Biochem Biophys Res Commun 293:50-54.

Damberger F, Nikonova L, Horst R, Peng GH, Leal WS, Wuthrich K. (2000). NMR
characterization of a pH-dependent equilibrium between two folded solution conformations of the
pheromone-binding protein from Bombyx mori. Protein Science 9:1038-1041.

Horst R, Damberger F, Luginbuhl P, Guntert P, Peng G, Nikonova L, Leal WS, Wuthrich K.
(2001). NMR structure reveals intramolecular regulation mechanism for pheromone binding and
release. Proc Natl Acad Sci USA 98:14374-14379.

Ishida Y, Cornel AJ, Leal WS. (2002). Identification and cloning of a female antenna-specific
odorant-binding protein in the mosquito Culex quinquefasciatus. J Chem Ecol 28:867-871.
Kaissling K-E. (1987). R. H. Wright lectures on insect olfaction. Simon Fraser
University.Burnaby, British Columbia

Laurence BR, Pickett JA. (1982). erythro-6-Acetoxy-5-hexadecanolide, the major component of a
mosquito oviposition attractant pheromone. J] Chem Soc Chem Commun 1982.

Leal WS. (2005). Pheromone reception. Top Curr Chem 240:1-36.

Leal WS, Chen AM, Ishida Y, Chiang VP, Erickson ML, Morgan TI, Tsuruda JM. (2005).
Kinetics and molecular properties of pheromone binding and release. Proc Natl Acad Sci USA
102:5386-5391.

Sandler BH, Nikonova L, Leal WS, Clardy J. (2000). Sexual attraction in the silkworm moth:
structure of the pheromone-binding-protein-bombykol complex. Chem Biol 7:143-151.

Wojtasek H, Leal WS. (1999). Conformational change in the pheromone-binding protein from
Bombyx mori induced by pH and by interaction with membranes. J Biol Chem 274:30950-30956.
Supported by NIAID-NIH (1U01AI058267-01).
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Ho, Hsiao-Yung

Institute of Cellular and Organismic
Biology (Former: Institute of Zoology),
Academia Sinica, Taipei, Tawian

#128, Sec. 2, Yen-Jiu-Yuan Rd.

115 Taipei, Taiwan

Telephone: 886-2-2789-9536; Fax: 886-
2-2785-8059

E-mail: shine@gate.sinica.edu.tw

Huigens, Ties

Laboratory of Entomology, Wageningen
University

Binnenhaven 7

Wageningen, Gelderland P.O. Box 8031,
6700 EH The Netherlands

Office ++31317485118

Fax ++31317484821
ties.huigens@wur.nl

Jones, Tappey

Virginia Military Institute
303 Science Hall

Letcher Ave.

Lexington, VA 24450 USA
Office 540-464-7417

Fax 540-464-7261
jonesth@vmi.edu

Jorgensen, Kari

Norwegian University of Science and
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