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The Phytochemical Society of North America is a nonprofit scientific
organization whose membership (currently over 400) is open to anyone
with an interest in phytochemistry and the role of plant substances in
related fields. Annual membership dues are U.S. $20 for regular
members and $10 for student members. Annual meetings featuring
symposium topics of current interest and contributed papers by
conference participants are held throughout the United States, Canada,
and Mexico. Still a specialist organization despite its broadened
interests, PSNA meetings are small enough to offer informality and
intimacy that are conducive to the exchange of ideas. A newsletter is
circulated to members several times a year to keep them informed of
upcoming meetings and developments within the society. If you would
like additional information about the PSNA or if you have material to be
included in the newsletter, please contact the PSNA Secretary. Annual
dues and changes in addresses should be sent to the PSNA Treasurer.
Also see the PSNA homepage, currently at: http:/ls.la.asu.edu/psna.
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The discipline of
phytochemistry has always been
blessed with an abundance of
books devoted to all classes of
plant natural products. Only once
in a while, however, comes a book
that attempts to cover them all at
once. Our expanding knowledge
base of so many different structures
seems to preclude such coverage.
Nevertheless, David S. Seigler has
accomplished the goal of putting an
excellent breadth of all significant
classes of natural products into one
volume, Plant Secondary
Metabolism (1998, Kluwer
Academic Publishers).

Anyone can tell at first
glance that this book contains a
higher density of information than
most others, if only because the
small font size might require
special reading glasses (or, as with
me, a step up in magnifying power
from the ones 1 already had).
Nevertheless, the printed structures
are very sharp and well-done
overall.

Chapter 1 presents the best
introduction that I have seen to

From the Editor

secondary metabolism in any book.
Seigler provides nice commentaries
on the origin of secondary
pathways and several views, both
historical and current, on the
functions of secondary metabolites.

After the introductory
chapter comes an excellent
overview of fatty acids (Chapter 2),
including the expected information
on common examples as well as
full discussions about unusual
structures. Chapters 3-5 follow
logically in subject matter,
including coverage of acetylenic
compounds, plant waxes, and
polyketides. My favorite part of
the book comes next, in the
coverage of aromatic compounds
(Chapters 6-12), highlighted by a
full chapter on flavonoids (Chapter
11). I'was pleased to see that every
single class of flavonoids was
included.

The “minor” secondary
metabolites (non-protein amino
acids, peptides, carbohydrates,
cyanogenic compounds,
glucosinolates) each occupied a
chapter, but the bulk of the book is
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devoted appropriately to the most
diverse classes, the terpenoids
(Chapters 18-26) and the alkaloids
(Chapters 27-37). In all, these
comprise an excellent primer on
both of these extensive groups of
natural products.

Throughout the book, one
of the most valuable features is the
literature cited at the end of each
chapter. The value of this resource
cannot be overstated, because
Seigler has done much of the
footwork for the reader in selecting
the key papers for each topic.

Seigler’s book is already the
gold standard, since it is the latest
and best effort covering the full
subject of phytochemistry at the
level of the organic chemistry of
natural products. It is a must
handbook for everyone. The only
obvious criticism that I can think of
is its price: $460! In time, we can
only hope that everyone’s
respective library will buy it (like
mine did) or that Kluwer will come
to its senses and bring the price
down to a reasonable level for
everyone else (not likely).



RESEARCH REPORT

Dr. Carlos Céspedes A.

Instituto de Quimica

Facultad de Quimica, UNAM
C.P. 04510, MEXICO D.F.
Uaem, Cuernavace, MEXICO

I graduated from the
Pontificia Universidad Catdlica de
Chile with a Bachelor of Science
(Chemistry mention) in 1982, then
obtained a Masters degree (1988)
and Ph.D. degree (1994) from the
Universidad de Concepcion,
Concepcion City, Chile. My
graduate work was under the
guidance of Prof. Mario Silva O. as
my major advisor. My first post-
graduate position was at the
Universidad de La Frontera,
Temuco City, Chile. In 1996 I was
transfered to Mexico City for a
postdoctoral position in the
Instituto de Quimica at the UNAM,
where | was named Associated
Researcher in 1999.

My general field of interest
first included the monoterpene
indole alkaloids (specially
Aristotelia type) from Aristotelia
(Elaeocarpaceae), and loline
alkaloids from Festuca and Lolium
(Poaceae). genera (Céspedes, et al.,
Phytochemistry, 29, 1354-1356,
1990.; Céspedes, et al.,
Phytochemistry, 34, 881-2, 1993.;
Silva, et al., Rev. Latinoamer.
Quim. 24, 85-92, 1996.; Silva, et

al., Bol. Soc. Chil. Quim.42,39-47,
1997.).

My current main research
interest is in plant-plant and plant-
insect interaction. Most recently
(1997 to the present), 1 have
undertaken the study of plants
belonging to the Meliaceae and
Asteraceae families endemic from
Mexico, specially from the
Cedrela, Swietenia, Guarea,
Trichillia, Cosmos, Parthenium,
Ageratina, Baccharis, Tagetes,
Titonia, and Stevia genera
searching for bioactive secondary
metabolites. From Cedrela spp
(Meliaceae), we have isolated
several nortriterpenoids with
limonoid skeleton from which we
have findings with allelopathic and
insecticidal activities ( Céspedes et
al.,J. Agric. Food Chem, 46, 2810-
2816, 1998; Céspedes et al., J
Chem. Ecol. 25 (12), 2665-2676,
1999; Céspedes et al., Bol. Soc.
Chil. Quim. 44, 173-183, 1999;
Céspedes et al., J Agric. Food
Chem. (in press), 2000). From
Ageratina spp, Cosmos spp and
Gutierrezia spp, we have isolated
several chromenes which are now
under biological evaluation as
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insect antifeedants and as
allelopathic compounds
(“Allelopathic activity of endemic
Cosmos spp (Asteraceae) from
Mexico; Céspedes et al., Keystone
Symposia, Taos, NM, February
2000). From Parthenium
argentatum we isolated argentatins
with triterpenoids structures, which
have been shown to have
insecticidal activity (Céspedes et
al.,, J Agric. Food Chem.,
(Submitted), 1999). I am also
working on the isolation and
structural determination of
secondary metabolites from various
genera of South American origin,
specifically from the Celastraceae
and Podocarpaceae families
(Céspedes et al., Rev Latinoamer.
Quim., 27 (2), 41-50, 1999,
“Insecticidal activities of
agarofurans from Maytenus
disticha (Celastraceae),” Céspedes
et al. Spring 2000 ACS National
meeting, San Francisco, March
2000). Finally, another research
area is involves the antioxidant
activities of natural products. In
this regard I am interested in the
Asteraceae family, some species of
which are used as food or in
Mexican traditional medicine.



1999 Montreal Meeting Financial Report

condensed from detailed report submitted to C. Mcintosh by R. Ibrahim

Receipts:

Advance from PSNA
Registration and dues
Sponsorships

TOTAL

Expenditures:

Speaker Travel

Speaker Hotel

Student Travel Awards
Meeting Room Rent
Supplies

Programs

Wages (temp. workers)
Banquet/meals/refreshments
Misc.

Dues forwarded to PSNA
Refund to PSNA

TOTAL

COST TO PSNA:
Expenditures:

Meeting Advance

Best Paper/Poster Awards

Expenditure total:

Meeting refund

NET COST TO PSNA

$ 5000.00
13530.00
7400.00

$25930.00

$ 4700.00
3823.00
1000.00

429.00
260.00
609.00
250.00
8678.00
430.00
330.00
5421.00

$25930.00

$ 5000.00
$ 500.00

$ 5500.00

- 5421.00

$ 79.00
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New Publisher for

Recent Advances in Phytochemistry

Volume 34 of Recent
Advances in Phytochemistry -
Evolution of Metabolic Pathways -
and the next 4 volumes of our
series will be published by Elsevier
Science Ltd. Our long-term
publisher, Plenum-Kluwer,
presented the Executive Committee
with a proposed contract that was
unfavorable on several fronts.
When we were unable to reach
agreement by compromising on
many issues, we entered serious
negotiations with Elsevier. In
addition to publishing our official
journal Phytochemistry, Elsevier is
associated with many other
prestigious scientific series that
include Alkaloids, Chemical and
Biological Perspectives;
Comprehensive Natural Products
Chemistry; and the journals
Heterocycles, Carbohydrate
Research, and Il Farmaco.

Please send copies of:

The world of publishing has
changed considerably. In order to
assure publication of symposium
volumes, essentially all publishers
now require “up front” bulk orders
that guarantee a certain number of
sales. In-house formatting, a fairly
recent development, has reverted to
“copy-ready” material. This means
more work for editors. Royalty
percentages have dropped. Volume
prices have risen sharply. Many
libraries have cut their budgets for
Symposium volumes.

Elsevier’s terms are
generous to the Society. They were
happy to associate with us, have
assigned an experienced publishing
editor to our volumes, and
anticipate a long-term relationship.
PSNA members retain generous
discounts on all our volumes
(40%). Please consider ordering
Volume 34 in advance now by

Order Form

Volume 34 (1999)
Recent Advances in Phytochemistry: Evolution of Metabolic Pathways
(PSNA Members: $119.40; non-members: $199.00)

mailing the order form below to
our Treasurer, Cecilia Mclntosh, as
soon as possible. In this way you
help the Society by assuring that
we meet our bulk order obligation.
If your library does not subscribe to
Recent Advances in
Phytochemistry, perhaps you can
suggest that they do.

It is a major
accomplishment for a group of our
size to have published for 34 years
now a major scientific contribution
on an annual basis. We are
looking forward to continuing this
tradition with Elsevier. Do what
you can to help us market our
books.

John Romeo

Editor-in-Chief

Recent Advanced in
Phytochemistry

Enclose check or money order, payable in U.S. dollars, to: Phytochemical Society of North America

Return this form to: Cecilia McIntosh, Treasurer (see address inside front cover)

Name:

Address:

City:

State/Country:

Zip/Postal Code:
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PSNA 2000

Regulation of Phytochemicals
by
Molecular Techniques

A joint meeting of the Phytochemical Society of North America
and the Mid-Atlantic Plant Molecular Biology Society

August 6-10, 2000
Beltsville Agricultural Research Center
Beltsville, MD U.S.A.

Conference Organizing Chairs

Dr. James A. Saunders Dr. Benjamin F. Matthews

USDA, Beltsville, MD 20705 USDA, Beltsville, MD 20705

(301) 504-7477 phone (301) 504-5730 phone

(301) 504-6478 fax

(e-mail) Saund10449@aol.com (e-mail) Bmatthew(@asrr.arsusda.gov

Organizing Committee

Rose Hammond
John Hammond
Monica Pedroni
B. Sue Mischke
Janet Slovin
Johathan Arias
Cesar Mujer
Kim Lewers
Frank Turano
Emily Steiner
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SYMPOSIUM PRESENTATIONS

KEYNOTE SPEAKER: Virginia Walbot
Stanford University, Stanford, CA -U.S.A.
Genomics: Tools for Maize Gene Discovery

Birger Moller, Royal Veterinary & Agricultural University, Copenhagen, Denmark
Acyanogenic cassava.

Sheila McCormick, USDA/ARS, Albany, CA U.S.A.
Pollen-pistil interactions.

Nancy Paiva, S.R. Nobel Foundation, Ardmore, OK U.S.A.
Resveratrol glucoside engineering:Plant and human health benefits.

Stephen Duke, USDA, ARS, NPURU Natural Products Center, University, MS U.S.A.
Crop allelopathy enhancement through biotechnology.

Vidadi Yusibov, Thomas Jefferson University, Philadelphia, PA U.S.A.
Pharmaceuticals production in plants.

Donald Nuss, Ctr. for Agricultural Biotechnology, Univ. of Maryland, College Park, MD U.S.A.
Attenuating fungal virulence (Chestnut blight) with hypoviruses.

Richard Dixon, Samuel R. Noble Foundation, Ardmore, OK
Metabolic engineering of phenylpropanoid 5iosynthesis.

Jonathan Arias, CAB, University of Maryland, College Park, MD U.S.A.
Modified transcription factors

Joseph Boothe, SemBioSys Genetics Inc.,Calgary, ALBERTA, Canada
Production of recombinant proteins in plants

Kathleen Danna, University of Colorado, Boulder, CO U.S.A.
Modifications of cellulases in plants for biomass conversion

Cathie Martin, John Innes Institute, U.K.
Transcriptional control of phenylpropanoids

Dan O'Keefe, DuPont Central Research, Biochemical Science & Engr., Wilmington, DE U.S.A.
Cytochrome p450 transformation herbicides

Frank J. Turano, Geo;ge Washington Universiz/, Washington DC U.S.A.
Glutamate and GAB idopsis.

like receptors in Arabi
Mark Schoenbeck, University of Kentucky, Lexington, KY U.S.A.
Evolution of cyclase gene family in tobacco.

Frederique Hilliou, Leiden University,
Molecular regulation of monoterpenoid indole alkaloid biosynthesis.

Edward Braun, Ohio State University, Athens, OH U.S.A.
Metabolic regulation of flavonoid metabolism by MYB genes.

Lukas Mueller, Stanford University, CA U.S.A.
Models for anthocyanin sequestration in plants.

John Quackenbush, TIGR, Gaithersburg, MD, U.S.A.
Use of microarrays and EST's in Plant Biotechnology.

Anne Simon, University of Maryland, College Park, MD U.S.A.
Kill or cure: enigma o?‘,plam virus satellite RNAs

Malla Padidam, Rohm and Haas Company, Spring House, PA U.S.A.
Ecdysone receptor-based gene switch for plants.
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PROGRAM SUMMARY

Sunday, Aug. 6, 2000

1:00-4:00 PM PSNA Executive Meeting, USDA, Bldg. 003, Rm. 20
4:00-8:00 PM Registration, Holiday Inn, 10000 Baltimore Ave
6:00-9:00 PM Welcome Reception - Holiday Inn, 10000 Baltimore Ave

Monday, Aug. 7, 2000

USDA, Bldg. 003, Auditorium
Symposium Session |
Plant/Environmental Interactions

8:00-8:30 AM Registration

8:30-9:15 AM Overview on Agriculture using TBA
Biotechnology

9:15-9:55 AM Crop allelopathy enhancement through | Stephen Duke
biotechnology.

9:55-10:35 AM | Attenuating fungal virulence (Chestnut Donald Nuss
blight) with hypoviruses.

10:35-11:00 AM | Coffee Break

11:00-11:40 AM | Cytochrome P450 transformation Daniel O'Keefe
herbicides.

11:40-1:00 PM Lunch

Monday, Aug. 7, 2000

USDA, Bldg. 003, Auditorium
Symposium Session ||

Energy and Nutrition

1:00-1:40 PM | Moadifications of cellulases in Kathleen Danna
plants for biomass conversion.

1:40-2:40 PM | Poster Session Oral All persons presenting posters
Introductions. can present a one minute
introduction of their poster topic
(one slide maximum).

2:40-4:00 PM | Poster Session | and Break Rm. 20, Bidg. 003

4:00-4:40 PM | Acyanogenic cassava. Birger L. Moller
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4:40-5:00 PM

Oral Session

Contributed speaker

Tuesday, Aug. 8

, 2000

USDA, Bldg. 003, Auditorium

Symposium Session Il

Arthur Neish Young Investigators' Minisymposium:
Molecular Manipulation of Alkaloids, Flavonoids, and Cyclases

9:00-9:35 AM

Molecular regulation of monoterpenoid
indole alkaloid biosynthesis.

Frederique Hilliou

9:35-10:10 AM

Metabolic regulation of flavonoid
metabolism by MYB genes.

Edward Braun

10:10-10:45 AM

Models for anthocyanin sequestration in
plants.

Lukas Mueller

10:45-11:10 AM

Coffee Break

11:10-11:45 AM

Evolution of cyclase gene family in
tobacco

Mark Schoenbeck

Tuesday, August 8, 2000

USDA, Bidg. 003,

Auditorium

Symposium Session |V
Pharmaceuticals and Health Benefits from Bioengineering

1:00-1:40 PM

Resveratrol glucoside engineering: Plant
and human health benefits.

Nancy Paiva

1:40-2:20 PM

Production of recombinant proteins in
plants.

Joseph Boothe

2:20-3:30 PM

Poster Session |l and Break

3:30-4:10 PM

Pharmaceutical productions in plants.

Vidadi Yusibov

4:10-4:50 PM

Oral Contributed Presentations

Contributed
speaker

Wednesday, August 9, 2000

USDA, Bldg. 003,

Auditorium

Symposium Session V
Current Advances in Molecular Tools

8:40-9:20 AM

EST and Microarray Technology

John Quackenbush

9:20-10:00 AM

Glutamate and GABA like receptors in
Arabidopisis

Frank Turano
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10:00-10:40 AM | BREAK

10:40-12:00 PM | Oral contributed Presentations

12:00-1:15 PM | LUNCH

Wednesday, August 9, 2000
USDA, Bldg. 003, Auditorium
Symposium VI

Molecular modifications of the Phenylpropanoid pathway

plants.

1:15-1:55 PM | Transcriptional control of phenylpropanoids | Cathie Martin

1:55-2:35 PM | Metabolic engineering of phenylpropanoid | Richard Dixon
biosynthesis.

2:35-3:00 PM | BREAK

3:00-3:35 PM | Ecdysone receptor-based gene switch for | Malla Padidam

3:35-4:35 PM | PSNA Annual General Meeting

Wednesday, August 9, 2000

Holiday Inn, 10000 Baltimore Blvd., College Park, MD

6:30-10:00 PM | Banquet and Dinner Speaker, Genomics:
Tools for Maize Gene Discovery.

Virginia Walbot

Thursday, August 10, 2000

USDA, Bldg. 003, Auditorium

Symposium V|

Regulation of Expression and Transcriptional Factors

8:50-9:30 AM Pollen-pistil interactions.

Sheila McCormick

9:30-10:10 AM | Modified transcription factors.

Jonathan Arias

10:10-11:00 AM | Virus Satellite RNA's

Anne Simon

11:00-11:50 AM | Contributed Oral Presentations
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REGISTRATION FORM

PSNA/MID-ATLANTIC Plant Molecular Biology Society
August 6-10, 2000

Regulation of Phytochemicals by Molecular Techniques

US DEPARTMENT OF AGRICULTURE - AGRICULTURAL RESEARCH SERVICE
BELTSVILLE AREA RESEARCH CENTER, MARYLAND, USA

Please type or print clearly

Name:
Business Address:

City: State:
Zip/Postal Code: Country:
Telephone: Fax:
E-mail Address:

REGISTRATION FEES (Includes admission to all scientific sessions, reception, and banquet.)
Due by May 30, 2000

Regular Registration (with Symposium Vol. 35)* US $225.00
Economy Registration (without Symposium Vol. 35) US $125.00
Student Registration (without Symposium Vol.)** US$ 85.00
Late Registration Fee*** US$ 25.00
Additional Banquet Tickets US$ 30.00
Additional Symposium Volume US $100.00
TOTAL ENCLOSED

‘Symposium Vol 35. “Recent Advances in Phytochemistry,” if purchased at the conference is 50% off.
~Requires Supervisor’s Signature in Part A - below
***If Registration is received after May 30, 2000

PART A:

The above named registrant is a graduate student working under my supervision.
Supervisor’s Printed Name: Supervisor’s

Signature:

PAYMENT METHODS: Please make checks payable to: Plant Molecular Biology Conference
International Money Orders in US Dollars only.
VISA® or MASTERCARD® Number (Circle One):

Exp. Date: Card Holder's

Signature:
Send registration form(s) and payment information to: Plant Molecular Biology Conference
USDA - ARS (301) 504-7477 - Office

c/o Dr. James A. Saunders (301) 504-6478 - Fax

Bldg. 050, Rm. 100

Beltsville, MD 20705 USA

Email: SAUND10449@aol.com
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INDIVIDUAL ROOM RESERVATION FORM

PSNA/MID-ATLANTIC Plant Molecular Biology Society
August 6-10, 2000

Regulation of Phytochemicals by Molecular Techniques

US DEPARTMENT OF AGRICULTURE - AGRICULTURAL RESEARCH SERVICE
BELTSVILLE AREA RESEARCH CENTER, MARYLAND, USA

Holiday Inn

10000 Baltimore Blvd.
College Park, MD 20740
(301) 345-6700 phone
(301) 982-4361 fax
Group Code: PSNA

Please type or print clearly

Name:

Address:

City: State:

Zip/Postal Code: Country:

Telephone: Fax:

All rooms are charged an additional 10% for state & occupancy tax.

Arrival Date: Departure:

Guaranteed Credit Card #

Expiration Date:

TYPE OF ROOM: Double/Double (2 beds)
King (1 bed)

ALL rooms must be guaranteed with a credit card or deposit by July 5 t, 2000 to qualify
for block rate.

Check.Type of Payment: Credit Card Check ,Money Order
Any special requests:

To call in your reservation directly to the hotel phone 301-345-6700
or Fax: 301-441-2471
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GUEST AND FAMILY ACTIVITIES FORM

PSNA/MID-ATLANTIC Plant Molecular Biology Society
August 6-10, 2000

Regulation of Phytochemicals by Molecular Techniques

US DEPARTMENT OF AGRICULTURE - AGRICULTURAL RESEARCH SERVICE
BELTSVILLE AREA RESEARCH CENTER, MARYLAND, USA

To sign up for any of these activities please fill out the form below and send it by mail,
fax, or return e-mail.

Name:

Address:

Address:

Phone e-mail

City: State: Zip: Country

Number of Persons Cost

Monday Tour, Washington $6/each
Tuesday Tour, Baltimore $16/each
Wednesday Tour, your choice $6/each

Send to: Emily Steiner, Guest Program Coordinator, Plant Molecular Biology
Conference, USDA, Bldg. 50, Rm. 100, Beltsville, MD 20705, Phone (301)
504-7317, fax (301) 504-6478, e-mail eesteiner(@aol.com
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RECENT ADVANCES IN PHYTOCHEMISTRY SERIES

PSNA members receive a 40% discount on the following titles

Volume 33 (1998) Phytochemicals in Human Health Protection, Nutrition, and Plant Defense
(List $165.00, PSNA $99.00)

Volume 32 (1997) Phytochemical Signals and Plant-Microbe Interactions
(List $95.00, PSNA $57.00)

Volume 31 (1996) Functionality of Food Phytochemicals
(List $114.00, PSNA $68.40)

Volume 30 (1995) Phytochemical Diversity and Redundancy in Ecological Interactions
(List $89.50, PSNA $53.70)

Volume 29 (1994) Phytochemistry of Medicinal Plants
(List $71.00, PSNA $42.60)

Volume 28 (1993) Genetic Engineering of Plant Secondary Metabolism
(List $89.50, PSNA $53.70)

Volume 27 (1992) Phytochemical Potential of Tropical Plants
(List $79.50, PSNA $47.70)

Volume 26 (1991) Phenolic Metabolism in Plants
(List $89.50, PSNA $53.70)

Volume 25 (1990) Modern Phytochemical Methods
(List $85.00, PSNA $51.00)

Volume 24 (1989) Biochemistry of the Mevalonic Acid Pathway to Terpenoids
(List $85.00, PSNA $51.00)

Volume 23 (1988) Plant Nitrogen Metabolism
(List $89.50, PSNA $53.70)

Volume 22 (1987) Opportunities for Phytochemistry in Plant Biotechnology
(List $59.50, PSNA $35.70)

Volume 21 (1986) Phytochemical Effects of Environmental Compounds
(List $75.00, PSNA $45.00)

Volume 20 (1985) The Shikimic Acid Pathway
(List $55.00, PSNA $33.00)

Volume 19 (1984) Chemically Mediated Interactions Between Plants and Other Organisms
(List $45.00, PSNA $27.00)

Volume 18 (1983) Phytochemical Adaptations to Stress

(List $49.50, PSNA $29.70)
Please send the copy/copies marked above.

NEW YORK AND NEW JERSEY RESIDENTS MUST INCLUDE APPLICABLE SALES TAX.
All offers must be prepaid. Major credit cards accepted. Make checks payable to Plenum Publishing Corporation.
PLEASE SUBMIT CHECK OR CREDIT CARD PAYMENT FOR THE TOTAL OF THIS FLYER ONLY.
D0 NOT COMBINE WITH PAYMENT FOR ANY OTHER PLENUM PURCHASE.

Type of Card: Expiration date: __ Account No.:

Signature: Name:

Address:

City: State/Country: Zip/Postal Code:

FAX Number: Return To: Plenum Publishing Corporation ATTN: K. McDonough

233 Spring Street
New York, NY 10003
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In this issue we are graced
with contributions and news by and
about two of the stars of our
discipline, our current President-
Elect, Richard A. Dixon, and one
of our colleagues from down under,
Kenneth R. Markham. These
leaders in phytochemistry represent
the best of the old and the new,
together on the crest of new
developments in our discipline.
Both also represent how
phytochemistry has gained more
attention from industry and from
the public than perhaps ever in the
history of PSNA.

Rick Dixon is especially
eloquent in his views on the
importance of well-trained
phytochemists in leading the way
for research in the newest fields of
molecular biology. This is a
particularly timely editorial for
PSNA as we hold this year’s
annual meeting jointly with the
Mid-Atlantic Plant Molecular
Biology Society. During the
meeting, | am sure that we will see
our share of various “directional
blots™ that typify presentations on

From the Editor

the characterization of genes and
their products. These are not new to
us - phytochemists have as a group
taken advantage of the tools of
molecular biology for many years
already. On the flip side, this year’s
meeting is a good opportunity for
us to enthusiastically show off our
own “trade tools™ to our colleagues
in molecular biology, including the
latest applications of high-tech
instrumentation for
chromatography and spectroscopy.
There is nothing like a
sophisticated NMR or mass
spectrum to show off the
importance of these tools and how
much we can benefit from and
enjoy them.

The foundation for
molecular studies toward plant
improvement is represented by the
research of Ken Markham and
other traditional phytochemists
who define the leading edge of
their field. It is especially nice to
see how the contributions that Ken
has made in his academic career
have been developed into the basis
for a sigificant industry in New
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Zealand. The responses of plants to
environmental stresses such as
ultraviolet light and many other
stimuli consistently look like
responses to oxidative stress at the
enzymatic and secondary metabolic
levels. Ken’s work, and that of our
own Jerry McClure for that matter,
continue to point the direction for
research on the metabolic
regulation of phytochemicals. 1|
think the phytochemical responses
to such treatments lend themselves
as excellent candidates for display
mapping studies, etc., to find out
what happens at the molecular
genetic level during all kinds of
oxidative stresses (e.g.,
temperature, nutritional
deprivation, herbicides, UV light,
ozone and other air pollutants).

Based on what the leaders
in our field are doing, it is great to
see that phytochemistry is, as it
should be, the center of attention in
the hottest areas of modern
research and technology.

The Editor



SPECIAL EDITORIAL

Phytochemistry in the Genomics and Post-Genomics Eras

Richard A. Dixon, President-Elect, PSNA

Plant Biology Division

Samuel Roberts Noble Foundation, Ardmore, OK.

The discipline of
phytochemistry is entering a new
era with the coming of the third
milennium. During the last 30
years or more, phytochemistry has
taken something of a back seat to
other branches of plant science,
such as developmental biology and
physiology. that have somehow
appeared to be more glamorous.
Over the last 10 years, the rapidly
developing "discipline" of plant
molecular biology, with its
associated "spinning off" of the
field of agricultural biotechnology,
has tended to further obscure the
purpose and potential impact of
phytochemistry. This 1is
particularly so for young scientists
who have been attracted by the
demonstrable power of molecular
biology away from more traditional
chemical training. It is therefore
somewhat ironic that the new
developments in molecular biology
are now driving renewed interest in
phytochemistry.

In the past, successful
molecular biology labs working on
plant natural product pathways
would require at least one lab
member to be familiar with the
chemistry of the favorite class of

compound worked on by that
particular group. Few molecular
labs would have the chemical
expertise to work on a broad range
of natural product classes, or
indeed feel a need to do so. That is
now changing. Genomics has
fundamentally altered the way in
which we view plant biology. The
pre-genomics reductionist view ("
work on this pathway") is being
superceded by a new ability to take
a global view of cellular processes.
By the end of this year, the
complete genome sequence of
Arabidopsis will be available, to be
soon followed by that of rice.
Large-scale sequencing programs
are rapidly documenting the
expressed genes in many other
species, including wheat, soybean,
Medicago truncatula (as a model
for alfalfa) and banana. The big
question is what all these genes do,
and the science that addresses this
question has been termed
functional genomics. Many
companies and institutes engaged
in large scale functional genomics
programs are beginning to see the
relative paucity of graduates trained
in chemistry and biochemistry
(read phytochemistry in the case of
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plant genomics programs) as a
major limitation to future progress.

There are several ways of
addressing plant gene functionona
large scale, but, for most genes,
these approaches ultimately lead to
some kind of biochemical analysis.
In one approach, an attempt is
made to sequence all expressed
genes, from a
developmentally or
environmentally selected ¢cDNA
libraries (Newman et al., 1994).
Expressed sequence tags (ESTs)
are compared to sequences in
existing gene databases, from
which function can sometimes be
inferred (but always with caution!).
If the function is not apparent,
analysis of gene expression profiles
using microarray technology
("DNA chips") might give clues as
to function based on the
developmental or environmental
control pattern of the candidate
genes (Kehoe et al, 1999).
However a gene becomes a
candidate for a particular function,
it is usually necessary to confirm
that function by expressing the
gene in some heterologous
expression system, such as E. coli,
yeast, or insect cells. Plants

range of



themselves are also becoming
vehicles for rapid functional
identification of cloned genes,
since the development of high
throughput transformation systems
for some species. Availability of
substrates (possibly labeled, and
with the correct stereochemistry, of
course!) and a specific assay
method are then essential. They
always were, but the point now is
that the speed with which EST
programs may lead to candidate
genes for plant natural product
biosynthesis makes the biochemical
assay of enzyme activities the
potential rate limiting step.
Alternative approaches to
functional genomics further expand
the scale of experiments. Thus,
several strategies now exist for
creating DNA-tagged mutants in
which genes may be randomly up-
regulated or down-regulated
(Weigel et al., 2000; Azpiroz-
Leehan and Feldmann, 1997), and
the independent transgenic lines
may then be directly screened for
biochemical phenotype by
phytochemical analysis. Such an
approach, that has been termed
"phytochemical biopanning" in
cases where genes are up-regulated,
requires the establishment of high
throughput metabolic profiling for
analysis of gene function, since
many thousands of lines may have
to be screened before establishing a
"hit" on a particular gene or
pathway of interest. Phytochemical
analysis therefore becomes an
essential analytical tool for gene
discovery. The only difference
from classical metabolite analyses

carried out in labs throughout the
world is one of scale (tens of
thousands of samples rather than
hundreds) with the need for an
attendant increase in speed via
automation. The currently applied
techniques for metabolic profiling
are well familiar to phytochemists-
liquid or gas chromatography
coupled to light absorption,
fluorescence or mass detection.
Significant opportunities exist for
developing improved techniques
for metabolic profiling, particularly
in the area of nanoscale separations
and their automation, and in more
efficient mass detection methods,
such as Fourier transformation ion
cyclotron MS.

For phytochemists with an
interest in computer science, a
major challenge will be to assemble
databases of metabolic profiles that
will be able to communicate with
gene sequence, protein profile and
gene expression databases. This
new field of "metabolomics" or
"metanomics" will facilitate a far
greater understanding of how gene
expression regulates the metabolic
phenotype of the cell than has been
hitherto possible (Trethewey et al.,
1999).

The term "structural
genomics" was initially applied to
large-scale studies of genome
structure and organization, but is
now also used to describe how the
primary sequence of amino acids in
a protein relates to the function of
that protein. Currently, the core of
structural genomics is protein
structure determination, primarily
by X-ray crystallography, and the

Volume 40 (No. 2) 2000 - Page 3

design of computer programs to
predict protein fold structures for
new proteins based on their amino
acid sequences and structural
principles derived from those
proteins whose 3-dimensional
structures have been determined
(Skolnick and Fetrow, 2000). Plant
natural product pathways are a
unique source of information for
the structural biologist in view of
the almost endless catalytic
diversity encountered in the various
pathway enzymes, but based on a
finite number of reaction types.
Plants are combinatorial chemists
par excellence, and understanding
the principles that relate enzyme
structure to function will speed up
the gene discovery process for
enzymes of plant natural product
pathways. It will also open up
possibilities for the rational design
of new enzymes to generate novel
biologically active natural products
(Ferrer et al., 1999). The chemical
diversity that is currently explored
by analyzing natural products from
new plants collected in diverse
habitats throughout the world may
soon be generated in vitro by site-
directed mutagenesis or shuffling
of gene sequences derived from
well understood classes of plant
natural product biosynthetic
enzymes. Phytochemistry will have
the same goals as before, but a
different source of chemical
diversity with which to work.
Structural biology will play
an increasing role in the "post-
genomics era" after the completion
of the major plant genome
sequencing initiatives. However,



even when the biochemical
functions of all the genes in the
plant are known, there is still a
major challenge, namely
understanding how metabolic
networks function within the cell
(Huang, 2000). This understanding
is necessary for full realization of
the potential of metabolic pathway
engineering. It is becoming
increasingly clear that the enzymes
of primary and secondary
metabolic pathways, and signal
transduction components such as
protein kinase cascades, are
somehow localized in loosely
associated complexes, even if
operationally soluble according to
classical biochemical criteria.
Understanding the subcellular
organization of plant metabolism
will require the development of
new technologies, at the interface
of phytochemistry and cell biology,
to localize metabolites and their
enzymes within the cell, and
integration with computational
methods for modeling of pathway
flux through organized enzyme
complexes.

I hope I will not offend any
of my colleagues by stating that it
is usually easier to train a chemist
or biochemist to become a
molecular biologist than it is to
train someone whose background is
in molecular biology or genetics to
become a good biochemist or
phytochemist. Those enzymes and
small molecules all seem to have
different properties, and there don't
seem to be any expensive kits to

help solve the problems!
Phytochemists should therefore be
in increasing demand as we move
into the genomics and post-
genomics eras. It is therefore of
critical importance for our field that
young scientists with an interest in
plant chemistry become familiar
with the new fields of functional
and structural genomics. They
should not, however, forego a
rigorous training in all aspects of
plant chemistry. The older ones
among us should also be looking
for new opportunities to apply our
knowledge of plant chemistry and
biochemistry in the context of the
new advances in plant science. |
hope the membership of the PSNA
will realize the enormous
opportunity we all now face, and
become increasingly involved in
multidisciplinary studies that will
ultimately tell us exactly how
plants elaborate the fascinating
chemical structures that many have
spent their careers elucidating.
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BIOGRAPHICAL INFORMATION ON NOMINEES SELECTED BY NOMINATING COMMITTEE
(Please see other side for ballot)

Nominee for President-Elect: Hector Flores. Hector Flores has been a member of PSNA since 1983. He obtained
his Ph.D. in biology at Yale University where he worked on the physiology and biochemistry of polyamines in higher
plants. He joined ARCO Plant Cell Research Institute to pursue post-doctoral studies from 1983-1985, after which he
accepted an assistant professor position in the Dept. Plant Pathology at Louisiana State Univ. In 1988 he joined the
Dept. Plant Pathology/Biotechnology at Penn. State Univ. as associate professor and was promoted to full professor
in 1994. He accepted a position as director of the Science, Technology and Society program from 1996-1999 and is
currently on leave from his position to assume duties as the director of the
Metabolic Biochemistry Panel at the National Science Foundation.

Since Hector joined the faculty at Penn State, he has been awarded
numerous grants as P| from federal (NSF, USDA) and other competitive
programs (private foundations). In addition, he has been co-Pl in several
competitive grants. His research is multidisciplinary in nature with a wide
range of interests that include the production and manipulation of plant cell
cultures for secondary metabolite biosynthesis, root secondary metabolism,
and biotechnological applications of this technology for producing useful
plant products. Hector's leadership in these endeavors has attracted a large
number of scientific collaborators including visiting scientists, postdoctoral
fellows, graduate students, minority students in summer programs, root
biology summer fellows, NSF summer undergraduate trainees, and
independent study students. As a result of this, he is the author of over 80
= = research publications and is in constant demand to present both scientific
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i_ﬁ_‘t_ﬁ‘-j’-g::‘_,_:_ﬁ__\\—w‘“: ) and general lectu_res in the annual meetings of professional societies,
- s 3 universities, and industry.

Nominee for Secretary: Peter Facchini. (3-year term) Peter Facchini obtained his Ph.D. in biology at the Univ. of
Toronto in 1990 where he worked in the biological and engineering aspects of secondary metabolite biosynthesis in
plant cell suspension cultures. He followed this with postdoctoral studies at the Universities of Kentucky and Montreal
where he worked on the biochemistry and molecular biology of tobacco terpenoid and opium poppy alkaloid
biosynthesis, respectively. Peter accepted a position as assistant professor in biology at the Univ. of Calgary in 1985
where he has taught courses in Introductory Biology, Cellular Plant Physiology, and Environmental Plant Physiology.,
as well as directing graduate research projects and independent study research projects. In 1999 he received the
Student’s Union Undergraduate Award for Teaching Excellence. Peter has
obtained several research grants to supports his studies on the cell and
molecular biology of alkaloid biosynthesis. He has published 16 research
papers since moving to Calgary and has trained many graduate students.
Peter was promoted to associate professor in January, 2000.

Peter has recently completed a review on Aromatic Amino Acid
Decarboxylases for Phytochemistry as well as an invited chapter on Alkaloid
Biosynthesis in Plants for Annual Reviews of Plant Physiology and Plant
Molecular Biology. He has also written an excellent review of the 1999
PSNA annual meeting which recently appeared in the widely read Trends in
Plant Sciences. His writing expertise should prove to be very useful for
production of the PSNA newsletter and maintaining the PSNA website, the
primary responsibilities of the society secretary.

Nominee for Treasurer: Cecilia McIntosh. (re-election, 3 year term) Cecilia Mcintosh obtained her Ph.D. in biology
at the Univ. of South Florida in 1990 where she worked on the isolation and characterization of a flavanone
glucosyltransferase in grapefruit and won a USF Sigma Xi Dissertation award. She then pursued postdoctoral studies
at the Univ. of Idaho where she studied the biochemistry and molecular biology of plant mitochondrial membrane
transporters and NAD-isocitrate dehydrogenase. Cecilia accepted an assistant professor position in biology at East
Tenn. State Univ. in 1993 where she has taught courses in General Biology, Biochemistry of Macromolecules,
Biochemistry of Metabolism, and Plant Physiology. She has led workshops for children in grades 4-12 and their
teachers on how to design experiments for science fair projects, a workshop on Super Science for Girl Scout troop
leaders, and has given presentations as part of local programs on Women in Science. She has directed several
graduate research projects, served on many advisory committees, and was promoted to associate professor in 1998.

Since 1990, Cecilia has published 8 research articles and three invited reviews on the Production of Limonin
and Naringin in Citrus Tissue Culture for Biotechnology of Medicinal and Aromatic Plants, the Biochemistry of the
Mitochondrial Matrix for The Molecular Biology of Plant Mitochondria, and the Quantification of Limonin and A-ring
Monolactone during Growth and Development of Citrus for the American Chemical Society Symposium Series. Her
work on regulation of flavanone metabolism has been funded by the USDA since 1995. Cecilia has been a member of
PSNA since 1985 and has served as treasurer since 1998.
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PRESIDENT-ELECT
Hector Flores
Other (write-in )

SECRETARY
Peter Facchini
Other (write-in )

TREASURER
Cecilia Mcintosh (re-election)
Other (write-in )
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