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Asilomar

A CONFERENCE CENTER
A Unit of the California Park System
PACIFIC GROVE, CALIFORNIA
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PRHYTOCHEMICAL SOCIEYY OF NORTM AMERICA

Financial Statement Annual Meeting, Boston, 1984

1 January 1984-31 December 1984
Iotal Income
Receipts Expenditures Registration $ 3,710.00
) Accomodation 6,477.89
Membership Dues $2479.90 PSNA Boston Meeting $5748.91 Mmz Mmavwnm:wwm 160.00
; tant - Pergamon Press 150.00
Royalties 3709.24 PSNA Asilomar Meeting 1250.00 Wmmw L 4,998.91
. ; — Student Travel Awards 750.00
Interest (Savings) 2373.81 1984 Directories S Banquet 1,525.00
Xcursions —-1.060,00
Interest (Checking) 694.84 Secretary Expenses 1057.67 : 5
TAL $18,831.80
Mailing Lists 165.00 Treasurer Expenses 685.10
R Boston Meeting(EC Travel) 582.00
TOTAL $9,422.79 Foreign Exchange Debit 5.77 Total Expenses
Accomodation $ 6,720.00
B.U. Conference Charges 2,261.24
TOTAL $10,182.56 General Expenses (Xeroxing,
publicity, stationary,
4 nmwmsmv g 862,28
oster boards 505.00
Summary Speakers' Expenses 3,930.45
) Reimbursements 957.00
Receipts $ 9,422.79 wm:acmw 2,120.78
) Xcursions 686.44
Expenditures 10,182.56 Student Travel Awards 750.00
Miscellaneous banking
eéxpenses (eg. Foreign
Net Loss $ 759.77 exchange debits) - 38,61
TOTAL $18,831.680
Assets- 1 January 1984 Assets- 31 December 1984
Checking $ 7,073.41 Checking $ 6,313.64
Savings 23,750.00 Savings 23,750.00
TOTAL $30,823.41 TOTAL $30,063.64
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573-1114
375-0994
372-2330
375-"136
372-U503
373-2777
372-7775
372-3216
393-4382
372-4921
372-5960
375-1287
375-2406

Larchwood Inn / 740 Crooker Ave,

Andril's Cotteges / 569 Asilomer Blvd,
Bide-A-Wee lotel / 221 Asilomer Blvd.
Sunset motel / 133 ssilomer Blvd,

Butterfly Trees Lodge / 1150 Lighthouse Ave,
Olympie -Motor Lodge / 1140 Lighthouse Ave.

Sea Breeze pmotel 1100 Lighthouse Ave, .
Pacific Grove Motel / Lizhthouse Ave, & Grove Acre Ave,
Terrace Osks Motel / 1095 Lighthouse Ave,

¥ilar'e Butterfly Grove Motel / 1073 Lighthouse Ave,
The Wilkies Wotel / 1038 Lighthouse Ave,

The Gosby Fouse Inn / 642 Lighthouse Ave.

Borg's Motel / 635 Oceah View Elvd,.

%th“s H.‘; [ 3] Te

See Sciawa 8
Cov reviaw

CARMEL (G-2) pop. 4.700, st 20

The compac! business center of Carmel
contans meny uhusual Shops and gallanes
which dispiay the work of local srusts The
while sand deach 5Zuvn...aoo..-.ﬂ. by _..n.c-. -!5.5 g

] e vil

-.-......“..."Muc. o the Seveniecn-Mie Dive (see
Monterey)

@ MISSION SAN CARLOS BORROMED DEL
RAID CAAMELO called Carmel Minsion, 1 8l
3030 Rio Ro Establsheo by Father Sersa ot
Monierey in 1770 and moved 0 Hs prasent Bila
the following year. Ihe mussion was Sera s
residence and headquariers unid his ceath in
1784 He 1 buried beneaih the church Hoor in
front of the ahar Relics of the mission s early
days and some ol Serra s books and dotu-
ments are on duplay The snnual liests
ususlly heid the tast Sun in Sept Mon -Sa
$30-4 30. Sun and holidays 10 30-4 30, closed
Easter, Thanksgiving and Dec. 25 Free
Phone (408) $24-3600.

@ POINT LOBOS STATE RESERVE. A m1 8.,
is 8 sugged seacoast srea ol 1276 scres.
whate Montesrsy Cypress. wikitiowers snd ses
lions abound A naturahisl program u sved-
sbis Agmussion 15 §2 par car Daidy 9-dusk
Ses Racrealion Chan.

MONTEREY (G-2) pop. 27.800, sit. 25"
On tha Monterey Peninsula, Montersy's at-
Wuds 13 trom sea laval to 360 feet. The
cily was the capual of Ana Caklorna under
the Spanish, Mexican and Amencan fiags The
penintuls is 8 populsr ell-year playground,

THE HISTORICAL WAX MUSEUM OF OLD
MONTEREY, 700 Cannery Row i the lower
lavel of ine Monierey Cannery Building con-
1s1ns wan hguras of ares histonical persons sel
in sulhenic scenes A shide show of old

8. Fri-581. 10.30-10 30. Adutts $2 50. mililary
qﬂwﬂ_a-_ $2. ages 612, 51.50 Phone (408)

MONTEREY PENINSULA MUSEUM OF ART.
$59 Pacilic S1. leatures permanent and
changing cisplays of regional and onental art,
50933 and folk ant Tues -Fn 10-4. Sat -

1-4, closed holdays Free. Phone (408)
372-7500.

MONTEREY PRESIDIO. 1 bk from the theater
on Pacitic 51, was founded i 1770 by Copt
Gaspar oe Portola. assisied by Padres Junip-
@10 Serea snd Jusn Crespt N is now the US
Army Language School.

MONTEREY STATE HISTORIC PARK 210
Otwier 51 . is 8 T-acre site which preserves the
Musiory and archdectural herdage of olo Moo-
terey in addilion 10 the buildings lnted below,
# contains the Cooper-Molera Adobe. closed
for restoration Neardy is the onginal langing
site ol Sebastién Vizcaino (1802-03} and, mora
than 150 years laler, Father Serrs Park open
davy 10-5, closed Jan. 1, Thanksgving snd
Dec 25 Buildings ksted below sre open

SAN CARLOS CATHEDRAL also known as
the Royal Presidio Chapel s on Church St
Founded in 1770 1o be the mission church of
the pon, 1 became the church lof the Spanish
colonsts end soldiers a3 the MiSs 0N was
movea 1o Carmel i 1771 The preseni church
has been in coninuous use since 1785 Daly
86 Phone (408) 373-2628

SEVENTEEN-MILE DRIVE » 8 scenic dive
trom Paciic Grove 10 Carmel and 8 highhght
of any visi 10 this coastal region Pownts of
interest atong the way incluge Seat Rock ang
Cypress Point Also on the route are the
Pebvle Beazh, Cypress Point Spy Glass il
and Monterey Perunsula Goll Courses scens
of the Crosty Pro-Am Tournamen each spring

The toll for cars is $4. no motorcycies of
molorbikes are permitied on the drwve Bicy-
cles are permitied Mon -Fri when no major

am Cychsts musl enler through the Light-
house Gale i Pacilic Grove on weekenos
holdays and when special evenis sre sched-
uled Bicychsts must sign 3 releass belore
wnng the drnva Pnone (408} 372-5813

PACIFIC GROVE (G-2) pop 15.800. it
100°

Park aomizs:on includes sl buldings. sduits
50c. ages §-17 and over 61, 25¢c Phone (400}
643-2038.

Casa ge! Oro, Scolt and Olivier Sts . has been
& store. ssloon, prvale residence snd. fe-
puledly. 8 gold deposnory i restored and
axhibits trace dams of sarly Moniarey
Casa Soberanas. 336 Paciic. buil in 1830,
was ol the

family untd 1922 N contains sntiques and &

with several goH courses South of Y.
SR 1 wnds ihrough redwood forests and
stong chitiops % San Luis Obispa.

On Cannary Row, the colorful locale of John
Steinbeck’s novel, galienes and resiaurants
have seplaced all bul one of the fish can-
nenes Fishetman's Whal, an an gal-
lary. handicralt shops and the Wharl Thaater
have repiaced the commercial hshing sc-
tivilias of & hall-century ago.

The Monterey Bay Aquarium, 886 Cannery
Row, is scheduled 10 opan Nov 1884 Pro-
jected to be ons of the largest seswater
aguanums in the workd. il will lesture ezhibils
on the kelp forest the bay, the Lidal basin,
manne Mmammals, vanous habdasts and the
shorghne All kveng exhsbils will come from
focal waters Aomission will cost $5-86 Phone
{408) 849-6466 for schadule

n.."mrs—sn KNIGHT MARITIME MUSEUM. 550 Cal-
tincipsl. portrays the hishing 8nd whal
®ra in Monterey and locat =!-_._.%88._< 9‘&
s of ar
titacts . pictures and modeis The 1880 Fresnel
Light from Pownt Sur Lighthouse s on display.
Tues -Fri 104, June 15-Sept 15, Tues -Fre. n.
4.581-5un 2-4. rest ol year, closed holdays.
Free. Phone {408) usz“wu

COLTON HALL {1848), on Pacitic 51 fscing
Friendiy Piazs and Colton Hall Park, s whete
the lirst Comiitution of Calrlornia was writien
in 1849 Tues-Sun 10-noon and 1-5, closed
holidays Free Ag, Cotion Hall 1s the oid
fart. but n 1854, Tues -5un 10-5 Pnone (408)
6456-3051.

DENNIS THE MENACE PLAYGROUND is In
the park on El Esiero Hank Kelcham crestos
ol “Dennis the Menaca,” swed i s devel
oepment N lealutes lree-lorm dimensions!

aquipment 8 r8:s080 swilch engunia snd 8 kon |

daniung founian, Daity 10-dusk Free Phone
{408} 645-3866.

on ’s hsiory Tours on the
hour Mon -Wed snd 5s1-5un 94,
Custom Houss, on Custom House Plazs st
Fisharman's Wharl. is the oldest government
building in California, #s nosth seclion was
busit sbout 1827. When Commadore John
Drake Stost raised the Amenican flag over i in
1846 sbout 600.000 square miles became part
gg.‘am‘!.bgsrr_s.

Firat Thester (1848), Pacific and Scott Sts.,
once s lodging house lot saiors was the lwst
buitding i Cahilornua to charge admission lor
@ theatrice! parformance The budding con-
tains relics of early Cahlornia Wed -Sun 9-5.
Special everung performances held Tues -
Bun ; check at the theater lor schedules snd
"...“ Phons (408) 3754918 lo¢ reservalions
Larken House {1835), Calie Principal snd Jef-
ferson §t, is sesiored s combination of
Spanish coloniat snd New England srchiec-
futal festures has made il 8 protoiype of other
Monterey struciures The houss served as the
Amgncan consulale from 1843 10 1846 A 45

Pacitic House (1847), Calie Principal and
Scott St has served 8 vanely of purposes His
now a museum of Cablornia hstoty and in-
dian artiacis. The garden here snhances the
propeny

Sievenson House. . ! Houston 51 is the old
“French Holel where Roben Lous Sieven-
son spent the fall monl, 3 of 1879 Here he
wiole Vendsits of the West and an essay on
Thoteau snd blocked oul the Amatew Emv-
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n Paciic Grove « the
stariing posnt for the popular Seventeen-Mile
Orive (see Altheendg ol L
Ave 15 the hghthouse Paint Pinos. From ttus
Spot. visilors have 8 QOO view Of the Mon-
Serey Perunsula coast A small maritime muse-
om in the Lkghthouse is open Sal-Sun 14,
Jan 2 o the day belore Thanksgwing tree
Pets are not permimed at the kghthouss.
Phong (408) 372-4212.

@ BUTTEAFLY TREES on Rudge Rd off
Lighthouse Ave . are pine (rees which. from
late Oct 10 Mar . are covered with Monarch
butterthes an orange and black species rang-
ing from Canada 1o South Amenica.

MUSEUM OF NATURAL HISTORY. 165 Forest
Ave . emphasizes the nalural hustory of Mon.
fersy County wilh an ealensive collaction ol
shore and squalic birds. 8 manne kie dorama
8nd an eahibut on Monarch butierthes Tues -
Sun ano holidays 10-S. closed Jan 1, Thankg-
@wing ard Dec. 24:25. Free (408) 3724212
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June 12

Wednesday afternoon

2:30 - 5:00 p.m,

Wednesday evening

6:00 - 7:00 p.m.
7:30 -11:00 p.m.

WELCOME TO ASILOMAR AND THE PHYTOCHEMICAL SOCIETY OF NORTH AMERICA'S
25TH ANNUAL MEETING HONORING FOUNDERS TFD GEISSMAN AND GESTUR JOHNSON

June 12-16, 1985

June 13 continued:

Thursday afternoon

Registration at Administration
Bldg. and pickup of registration 1:05
folders.

Check-in time 3:00 p.m., June 12

2:10
Check-out time 12 noon, June 16

3:15
3:40

Dinner at Crocker Hall

1

2:10 p.m.

3:15 p.m.
3:40 p.m.
5:15 p.m.

Thursday evening

Reception at Oak Shelter, hosted

6:00
by PSNA

All meetings are held at Kiln.

Poster Sessions and refreshments at Oak Shelter.
Literature about surrounding vicinity will be avail-
able for perusal at reception desk.

June 14
Friday morning

7:00 p.m.

7:35 - 11:00 p.m.

For impromptu meeting arrangements contact Bock G. Chan.

June 13

Thursday morning (at Kiln)

8:30
8:30

8:35
8:45
9:50

10:20
11:25

12:00

12:00
8:35

8:45
9:50
10:20

11:25
12:00

1:00

p.m.
a.m

a.m.
a.m.
a.m.

a.m.
p.m.

p.m.

8:20
9:25
10:30
10:50

Pick-up of registration folders 9.0

Welcome to Silver Anniversary
of PSNA at Asilomar

9:25 a.m.
10:30 a.m.
10:50 a.m.
11:50 a.m.

1:00 p.m.

Friday afternoon

Opening remarks, Richard Mansell,
President of PSNA

Moderator - Ulrich Weiss 1:00
Plenary Paper 1 - Heinz Floss 2:05
Coffee Break 3:20

Plenary Paper II - Roy Jensen
Contributed Papers #l and 2

Friday evening

(Papers 1-8 are in competition
for a travel grant)
Lunch at Crocker Hall

6:00

8:00

p.m.

9:00 - 11:00 p.m.

Moderator - Eric Conn

Plenary Paper II1 - Nickolaus
Amrhein

Plenary Paper IV - Paul Bartlett

Coffee Break

Contributed papers #3-8

Dinner in a private room
Poster session (in attendance
by authors) with refreshments
at Oak Shelter.

Moderator - Leroy Creasy
Plenary Paper V - Edwin Haslam
Plenary Paper VI - Andrew Pelter
Coffee Break

Contributed papers #9-12

Lunch at Crocker Hall

Moderator - Geza Hrazdina

Plenary Paper VII - T. Kosuge
Contributed papers #14-17
Coffee Break

Business meeting

Banquet in honor of the founders -
Professor Gestur Johnson will speak
and Robert Horowitz will pay tribute
to Ted Geissman. Travel award
winners presentation.

Poster display continues with refresh-
ments.



June 15

Saturday morning

8:30 -
9:35 -
10:40 -

9:35 a.m.
10:40 a.m.
11:00 a.m.

11:00 - 12:00 p.m.

12:00 -

1:00 p.m.

Saturday afternoon

1:05 - 2:10 p.m.
2:10 - 3:15 p.m.
3:15 - 3:30 p.m.
3:30 - 5:00 p.m.
Saturday evening
6:00 - 7:00 p.m.
7:30 - ?

June 16

Sunday morning

8:30 - 10:30 a.m.

11:00 -

12:00 p.m.

Moderator - Leonard Jurd

Plenary Paper VIII - E. Leisnter
Plenary Paper IX - Harold Moore
Coffee Break

Contributed papers #18-21

Lunch at Crocker Hall

Moderator - Thomas Cromartie

Plenary Paper X - Stewart Brown
Plenary Paper XI - David Dreyer
Coffee Break

Contributed papers #22-27

Dinner in a private room
Evening forum: An open dialogue
between academic and biotechno-
logical scientists. Audience is
fully encouraged to participate
for a successful dialogue.
Refreshments will be available.
Moderator - Terry Graham.

Moderator - Vernon Singleton

Contributed papers #28-35
Barbecue luncheon (if funds allow)

PEACE UNTIL WE MEET AGAIN!

From the organizational committee:
Bock G. Chan, Eric Conn, Juanita Ladyman,
and Vernon Singleton



ABSTRACTS

SI B:45 - 9:50 A.M., 6/13

THE SHIKIMATE PATHWAY - AN OVERVIEW
Heinz G. Floss, Department of Chemistry, The Ohio State University,
Columbus, Ohio 43210.
: An overview will be given of the shikimate pathway of aromatic biosynthesis,
with major emphasis on new results obtained during the last few years.

Pl 11:30 - 11:45 A.M., 6/13

AROGENATE DEHYDROGENASE FROM SORGHUM BICOLOR. James A. Connelly and Eric E. Conn.
Department of Biochemistry & Biophysics, University of California, Davis, CA 95016

Dhurrin, a cyanogenic glucoside derived from tyrosine, accumulates to very high
levels in young sorghum seedlings. Because of this phenomenon, sorghum seedlings arte
an ideal system for studying the enzymes of tyrosine biosynthesis.

The conversion of prephenic acid to tyrosine, in plants, was thought to occur by
oxidative decarboxylation (prephenate dehydrogenase) followed by transamination
(aromatic aminotransferase). An alternate pathway, described by Jensen and coworkers
in 1975, involves transamination of prephenate to a nonaromatic amino acid, arogeni:c
acid, (prephenate aminotransferase) followed by aromatization to tyrosine (arogenate
dehydrogenase). High activity of arogenate dehydrogenase and an enzyme capable of
transaminating prephenate were found in extracts of etiolated sorghum seedlings,
while no evidence of prephenate dehydrogenase was observed. Arogenate dehydrogenase
from sorghum eluted, with high recovery of activity (932), as a single peak on DEAE-
cellulose chromatography. The enzyme was strongly inhibited by tyrosine but was
unaffected by phenylalanine, prephenate, or tryptophan. Kinetic analysis showed

9:50-10:20 A.M., Coffee Break, 6/13

SII 10:20 ~11:25 A.M,, 6/13

TYROSINE AND PHENYLALANINE BIOSYNTHESIS: RELATIONSHIP BETWEEN ALTERNATIVE
PATHWAYS, REGULATION AND SUBCELLULAR LOCALIZATION

Roy A. Jensen, Center for Somatic-cell Genetics and Biochemistry, State
University of New York, Binghamton, New York 13901

The aromatic amino acids, L-tyrosine and L-phenylalanine, are synthesized
in nature by means of two different blochemical flow routes. One alternative is
to use H-hydroxyphenylpyruvate and phenylpyruvate, respectively, as key
intermediates; the second altermative employs Learogenate as a direct precursor
of L-tyrosine and/or L-phenylalanine. Nicotlana silvestris po an
NADP-1inked arogenate dehydrogenase that is subject to feedback inhibition by
L-tyrosine. Prephenate dehydrogenase has not been detected. Arogenate
dehydratase has been successfully assayed in N. silvestris, this being the
first report of any specific phenylalanine~branch enzyme. Prephenate
dehydratase appears to be absent. Other branchpoint enzymes expected to be
subject to allosteric control have been characterized, these being anthranilate
aynthase, chorismate mutase, and 3-deoxy-D-arabino-heptulosonate 7-phosphate
synthase. Shikimate dehydrogenase, S-enolpyruvylshikimate-3-phosphate synthase
and prephenate aminotransferase have also been studled. Strong evidence exists
to support the presence of an intact aromatic pathway that is tightly regulated
by feedback inhibition within the plastidial compartment. Additional evidence
favors the exlatence of much or all of the aromatic pathway in the cytosol.

The cytosolic pathway may be unregulated, thereby supplying linked pathways of
secondary metabolism with substrates by a simple overflow process. Compart-
mentation studies have employed techniques of differential centrifugation of
protoplast-derived lysates, isolation of washed chloroplast preparations, and
gel-electrophoretic discrimination of isozymea. Enzymological data have been
obtained from both organismal tissues and cultured cell populations. Compara-
tive information obtalned from a variety of higher plant sources indlcates a
basic similarity of aromatic-pathway arrangement, regulation and compartmenta-
tion in higher plants.

that tyrosine inhibition was competitive with arogenate and that the K for tyrosine
(61 yM) was much smaller than the Ky for arogenate (350 uM).

The properties of arogenate dehydrogenase indicate that this enzyme is importaat
in the regulation of tyrosine biosynthesis in sorghum.

P2 11:45 - 12:00 A.M., 6/13

PURIFICATION AND CHARACTERIZATION OF AMYGDALIN HYDROLASE LNZYHES
FROM MATURE BLACK CHERRY (Prunus serotina) SEEDS.
Gary W. Kuroki and J.E. poulton, Department of Botany, U. of Iowa,
Iowa City, IA 52242. B

Two isofunctional forms of amygdalin hydrolase have heen isolated
and purified over 200-fold from mature black cherry seeds. These two
forms were resolved by chromatofocusing and possessed pl values of
6.44 and 6.37. Both enzymes shared similar Km values towards amygdalin
acidic pH optima and were competitively inhibited by the reaction
product prunasin. Studies with a variety of potential glvcosidic
substrates suggested that both amygdalin hydrolase enzymes possess a
very narrow specificity towards the endogenous cyanogen amygdalin.
The ability of Con A-Sepharose to bind both enzymes and subsequent
elution with a(~-methyl glucoside strongly suggests that they are
glycoproteins. The nature of the carbohydrate moieties as well as
their possible role in heterogeneity will be discussed,

12:00 -~ 1:80 P.M., Lunch at Crocker Hall, 6/13.




SIIT 1:05 - 2:10 P.M., 6/13
SPECIFIC INHIBITORS AS PROBES INTO THE BIOSYNTHESIS AND METABOLISM OF
AROMATIC AMINO ACIDS

Nikolaus Amrhein, Lehrstuhl fiir Pflanzenphysiologie, Ruhr-Universitit,
D 4630 Bochum, Fed.Rep.Germany

Specific metabolic inhibitors are of great value as tools in biochemical
and physiological research. At the biochemical level, they allow the
investigation of the structure and function of their target sites; at
the physiological level, the consequences of the disruption of a pathway
can be studied at the cellular and organismal level. Finally, they holad
promise as drugs or pesticides. For the shikimate pathway and its major
branch in higher plants, the phenylpropanoid pathway, two inhibitors
with reasonable claim to specificity are known: N-[phosphonomethyl)-
glycine (glyphosate) is a potent broad-spectrum herbicide which inhibits
S5-enolpyruvylshikimic acid-3-phosphate (EPSP)synthase competitively with
phosphoenolpyruvate. The enzyme has been purified from a number of
organisms, and the physical and kinetic properties of these enzymeswill
be compared. Resistance to glyphosate in bacterial mutants can be re-
lated to the occurrence of glyphosate-insensitive EPSP synthases, while
glyphosate tolerance in plant cell cultures is associated with an over-
production of the glyphosate-sensitive enzyme. As a consequence of EPSP
synthase inhibition by glyphosate, bacteria excrete shikimic acid-3-
phosphate, while higher plant cells accumulate mainly free shikimic acid.
In seedlings and young leaves, EPSP synthase appears to be predominantly
located in chloroplasts. Mesophyll chloroplasts of young leaves into
which glyphosate had been imported via the phloem, show striking struc-
tural changes. A study of the intracellular distribution of shikimic
acid and its phosphate ester in glyphosate treated leaves by non-aqueous
compartmentation analysis indicates that shikimic acid-3-phosphate ac-
cumulates mainly in the chloroplast, while shikimic acid is found in the
cytoplasm and the vacuole. L-a-Aminooxy-A-phenylpropionic acid (AOPP) is
a potent competitive inhibitor of phenylalanine ammonia-lyase (PAL). It
effectively blocks the biosynthesis of phenylpropanoid compounds and
causes the accumulation of phenylalanine in plant tissues. Examples of
the application of the inhibitor in studies on the biosynthesis and deg-
radation, as well as function of phenylpropanoid compounds will be dis-
cussed. Particular attention will be given to structural changes in the -
vascular tissue of seedlings in which lignin synthesis was suppressed
by AopP.

.

SIV  2:10 ~ 3:15 P.M., 6/13
SYNTHETIC ORGANIC GHEMISTRY AND THE SHIKIMATE PATHWAY:
INTERMEDIATES

Paul A, Bartlett, Department of Chemistry, University of California,
Berkeley, California 94720

INHIBITORS AND

Synthetic studies directed toward intermediates in the shikimate pathway
will be discussed. These studies include; a chemical synthesis of
Stereoisotopically labeled phosphoenolpyruvate which affords either
isamer from a cammon precursor; total syntheses of shikimic acid and
shikimate-3-phosphate starting with J-cyclohexenecarboxylic acid; and
the chemical conversion of shikimic acid into S-enolpyruvylshikimute-3-
phosphate. Approaches to the chemical conversion of shikimic acid to
chorignic acid will also be described.

Inhibition of the chorismate mutases by molecules which are designed to
mimic the putative transition state has been an enticing goal for many
years. However, previous efforts in this regard have met with limited
success, in that no inhibitor has been reported which is bound signi-
ficantly more tightly than the substrate itself. We will describe our
research in this area, which has produced an inhibitor of the E. coli
chorismate mutase/prephenate dehydrogenase with an Igq which is 100-fold
less than :5 for chorismate.

3:15 - 3:40 P.M., Coffee Break, 6/13

B3 3:45 - 4:00 P.M., 6/13

FLAVONOID AGLYCONES FROM TWO SPECIES OF ISOCOMA (ASTERACEAE). Lisa E. Clark*,
Eckhard Wollenweber+ and W.Dennis Clark*. *Department of Botany and Microbiology.
Arizona State University, Tempe, AZ 85287 and +Institut fuer Botanik der TH,
D-6100 Darmstadt, West Germany.

We have initiated a chemotaxonomic study of the genus Isocoma (Asteraceae; )
Astereae) using flavonoid aglycones obtained from external Veaf washes. Two species,
Isocoma veneta and 1. tenuisecta, have thus far been examined. Their flavonoid
profiles were determines by TLC co-chromatography with authentic samples.

Fourteen compounds from ].veneta and twelve compounds from 1. tenuisecta were :
identified. They are mostly methyl ethers based on apigenin, kaempferol, quercetin,
scutellarein (1. veneta only) or 6-hydroxykaempfero) (1. tenuisecta only). Eight
of the total eighfeen compounds are found in both species. The diversity of
compounds found in Isocoma is comparable to that found other genera of the Astereae,
but there are too few data to make meaningfu) generic comparisons at this time.

P4 4:00 - 4:15, 6/13

NOVEL FLAVONOL SULFATE DIESTERS FROM FLAVERIA n:r0w>mw0r~>
Denis Barron and Ragai Ibrahim (Chem. Grad. Fac. and Biol. Dept.,
Concordia University, Montreal, Canada H3G 1M8).

Leaves of F. Chloraefolia (Compositae) were mxnnmnnm@ with
agqueous 50% methanol and the extract was partitioned against solvents
of increasing polarity. The ethyl acetate extract contained patuletin
and its 3-glucoside whereas the butanol and the aqueous layers yielded
two distinct flavonol sulfate diesters which were based on quercetin-
and patuletin-sulfates. eam n:mnmmmmnmnmnmoa of these novel compounds
was carried out using UV, H NMR, C NMR spectroscopy and

hydrolysis with aryl sulfatase.

P5 4315 - 4:30 p.m., 6/13

POLYACETYLENES Il HAUALIAN BIPLIS. Y.Y.Marchant, F.R.Ganders, C.K.Wat, G.H.M.Towers,
Botany Dept., University of B.C., Vancouver, B.C., Canada, V6T 2Bi.
Hawaiian Bidens is a morphologically and ecologically diverse group of 19 species
and 8 subspecies. Leaves and roots from all but 2 subspecies were examined for poly-
acetylenes. The objectives of this study were to determine the extent of evolutionary
differentiation of polyacetylenes in Hawaiian Bidens and to see whether they are use-
ful taxonomic characters in the group. Eleven n~ hydrocarbons, aromatic and thio-
phenyl derivatives, one n_b tetrahydropyran and msnnu nwv hydrocarbons were isolaced
and identified. All can be derived from a common precursor, oleic acid. The occurrencu
of 2-(2-phenyl-ethyne-1-yl)~5 acetoxymethyl thiophene in Bidens has not been previous-
ly reported. lts ubiquitous presence is consistent with other evidence that the
Hawaitan species are all derived from a single ancestral iomigrant to the islands.
Most taxa could be distinguished by their complement of polyacecrylenes in roots and
leaves. No variation was found to occur within taxa except in B. torta, in which each
population had a unique array of polyacetylenes. Above the species level there was
no significant pattern to polyacetylene distribution in this group,




P6 4:30 = 4:45 P.M., 6/13 : : g

L. N AND NA nIl
FRUIT DEVELOPMENT AND OVER THREE GROWING SEASONS. C.A. McIntosh and R.L. Mansell, Dept.
Biology, U. of South Fla., Tempa, FL. 33620. In this study, the limonin and naringin
content in 3 cultivars of grapefruit was studied as a function of development and seas-
onal maturity of the fruit. The average amount of limonin and naringin per fruit in-
creased (e.g., 20-fold and 30-fold respectively in Duncan) as the fruit developed and
reached approximately 30% of their mature weight. The average amount of limonin and
naringin per fruit during maturation in Duncan and Thompson was relatively constant
throughout the season for all 3 years. Marsh fruit followed the same trend in years 1}
and 2 but in year 3 there was a 70% decrease in total limonin as the fruit matured.

In each variety, there was an initial increase in the limonin concentration (ppm)
until the fruit reached about 2% of their mature weight. This was followed by a linear
decrease in the limonin concentration as the fruit enlarged and matured. The naringin
concentration increased until the fruit reached about 1% of their mature weight and thd
concentration decreased by 95% as the fruit matured. The actual monthly average con-
centration of limonin and naringin in maturing fruit varied from year to year. -

~
*

P8 5:00 - 5:15 p.m., 6/13

HUMAN CHEMICAL ECOLOGY: INSIGHTS FROM POTATO DOMESTICATION. Timothy Johnms,
of Entomology and Parasitology, University of California, Berkeley, CA 94720
Plant defensive compounds must have posed comstraints on food procurement by

early human foragers. Selection for secondary constituents has been an essential
aspect of the domestication of food plants. The domestication of the indigenous
potato species, Solanum X ajanhuiri, from western Bolivia was studied from a chemical
ecological perspective. The consumption of edible clays is an important technique

for detoxification of potatoes high in glycoalkaloids, and therefore for making their
genetic manipulation possible. Tests of perception and preference of glycoalkaloids
by Aymara cultivators showed that pptatoes are acceptable at a level below approxtmat-
ely 20mg/100g toctal glycoalkaloids (TGA) fresh weight. Chemotaxonomic studies support-
ed the proposed phylogeny of the S. X ajanhuiri domestication complex. Identification
of a novel "hybrid" glycoalkaloid, sisunine, confirmed the hybrid origin of the impor-
tant clones, “sisu". Dramatic reduction in TGA levels in comparison to continuous
variation in morphological and other chemotaxonomic characters supported the role of

Division

human selection for lower glycoalkaloid levels in the domestication process.

6:00 - 7:00 P.M., Dinner, 6/13

P? 4:45 - 5:00 p.m., 6/13

IMMUNIZATION IN CUCUMBER: 1S THE IMMUNIZED PLANT SENSITIZED TO LIGNIFY RAPIDLY AFTER
WOUNDING? R. A. DEAN & J. KUC, UNIVERSITY OF KENTUCKY, LEXINGTON, KY 40546.

Localized infection of cucumber plants with fungi, bacteria and viruses induces non-
specific systemic protection for the life of the plant against disease caused by pathogens
from all 3 classes. Peroxidase activity increases 3 fold in unchallenged protected
tissues and histochemical studies suggest rapid lignification 1in response to challenge.

In these studies plants were systemically protected by infection of leaf 1 with
Colletotrichum lagenarium. Seven days later leaf 2 was challenged and at time intervals
leaf discs were punched and vacuum infiltrated with léc phenylalanine or léc t-cinnamate.
After incubation, the discs were extracted, base hydrolysed, and subjected to nitrobenzene
oxidation. léc p-Nydroxybenzaldehyde and whn vanillin were recovered by reverse phase
H.P.L.C. Initially fncorporation into 'l1ignin’-containing residue was greater in
protected leaf discs, but became greater in unprotected discs as symptoms developed.
Interestingly, incorporation was ca 50% greater in unchallenged protected discs. Auto-
radiograms and extraction of wounded regions indicated that at least part of the rapid
lignification may be triggered by wounding.

POSTERS

Thursday 6/13 7:35 - 11:00 P.M. in Oak Shelter
Continued on Friday 6/14 9:00 - 11:00 P.M.

ip

INDUCED BIOSYNTHESIS OF HEMIGOSSYPOL AND HEMIGOSSYPTONE IN GOSSYPILM:
1SOLATION AND CHEMICAL STRUCTURE DETERMINATION.

B. G. Chan, N. E. Mahoney, M. Benson, R. Wong, and D. Kolibachuk.
WRRC, ARS, USDA, 800 Buchanan, Albany, CA 94710.

Biogynthesis of hemigossypol and hemigossyptone in Gossypium barbadense and
Gossypium hirsutum was induced by ammonium sulfate. These compounds were fuund

THEIR

in the pith and stele. Their isolation and characterization by i and 3¢
NMR spectroscopy and single crystal X-ray analysis will be presented.




2P

METABOLISM OF CHLORSULFURON, AN INHIBITOR OF BRANCHED-CHAIN AMINO ACID BIOSYNTHESIS
IN PLANTS
David L. Erbes, Agriculctural Chemicals Department, E. I. du Pont de Nemours §& Co.,
Inc., Experimental Station, Wilmington, DE 19898 ;

Chlorsulfuron, the active ingredient in the herbicide Glean®, inhibits aceto-
lactate synthase in the pathway for blosynthesis of valine and isoleucine. The
acetolactate synthase from tolerant plants is readily inhibited by chlorsulfuron.
However, these plants are able to metabolize chlorsulfuron to glucose conjugates
vith relatively little ability to inhibit acetolactate synthase. An oxygenase, a
glucosyltransferase and a glucosidase participate in this metabolism.

DING AND HIGH SOIL ALUMINUYM.
J. G. Foster and R. J. Erickson. USDA-ARS Appalachian Soil and Water Conservation
Research Laboratory, Beckley, WV 25802-0867 and T. H. Terrill and V. G. Allen,
Department of Agronomy, Virginia Tech, Blacksburg, VA 24061.

Plants vary in Al tolerance, and Al chelation by organic acids is one mechanism by
which plants can avoid Al toxicity. Research uas undertaken to acquire information
about changes in tissue levels of organic acids in response to changes in environ-
mental conditions that favor enhanced Al uptake. Potted annual ryegrass plants were
watered to BOX of field capacity or flooded and treated with Al at rates of 0 and 135
mg/kg soil. General linear models analyses of data obtained from high performance
liquid chromatographs provide sufficient evidence for significant decreases in tissue
content of succinate, citrate, malate, and fumarate with flooding while significant
increases in succinate, malate, and fumarate, but not citrate, accompanied Al treat-
ment. Significant interaction between soil moisture and Al regulated tissue levels
of these organic acids. Experimental results showed that specific amino acids and
phenolic acids in annual ryegrass are also regulated by the Al content of the soil
and exposure of the plapts to flonding

5P

SOYBEANS REQUIRE SHIKIMATE PATHWAY FOR DISEASE RESISTANCE
Jock D, Paxton end Kevin D. Simcox, Dept. of Plant Pathology, University of
iNinols, Urbana, 61801.

Glyphosate is a well known spacific inhibitor of S-enolpyruvylshikimate-
3-phosphate synthase end 13 sytemic in plonts. This information wes used
to study diseose reststence in soybean plents. Glyceollin is a soybean
phytoalexin that inhibits the growth of microorganisms and is synthesized
vie the shikimate pathway.

Soybean plants treated with 0.5 ug of glyphosate became susceptible to o
wide renge of microorganisms within 2 doys of treatment. Untreated
plonts remained resistent to these same microorgonisms. Concomitant
with induced susceptiblity was a reduction in glyceollin accumulation in
L——1these plants.

6P

PURIFICATION AND CHARACTERTZATION OF MANDELONITRILE LYASE FROM SEEDS
OF PRUNUS SEROTINA.

R.S. Yemm and J.E, Poulton, Dept. of Botany, University of Iowa, Iowa City, JA 52242,

Five multiple forms (Forms 1-5) of mandelonitrile lyase (EC 4.1.2.10) have been
purified to virtual homogeneity from mature seeds of black cherry by Con A-Sepharose
4B chromatography and chromatofocusing. These forms are monomers which vary only
slightly with regard to molecular weight (57,000-59,000) and isoelectric point
(4.58-4.63). Con A-Sepharose 4B chromatography and absorption spectral data strongly
suggest that all forms are glycoproteins which contain FAD as a prosthetic group.

Detailed comparative studies of Forms 4 and 5 were conducted. The major kinetic
tharacteristics of each form were shown to be extremely similar. The presence of
various metal salts, sulfhydryl reagents, metabolites and other possible inhibitors
of mandelonitrile lyase were shown to affect each form to equal extents with few
exceptions.

4P

INVESTIGATION OF ANTHRAQUINONES OF RHUBARB AND CINCHONA

Henry E Khouri & Ragai K Ibrahim (Chem. Grad. Fac. & Biol. Dept.
Concordia Univ., Montreal, Canada H3G 1M8)

Methods were developed for the extraction and purification
of anthraquinones using preparative TLC, HPLC and Sephadex LI-20
as well as their characterization by spectroscopic methods.
These methods were used for investigating the anthraquinone
pattern of rhubarb rhizomes and comparing the productivity of
callus tissue and cell suspension cultures of Cinchona succirubra.
Chrysophanol (1,8-diOH-3-methyl-) and emodin (1,6,B8-triOH-3-methyl
anthraguinone) were among the common constituents found in the
tissues studied.

7P

PARTIAL PURIFICATION AND CHARACTERIZATION OF A P-N-ACETYLHEXOSAMINIDASE
FROM BLACK CHERRY (Prunus serotina) SEEDS

J).E. Poulton, M.A. Thomas, K.K. Ottwell and S.J. McCormick
Department of Botany, University of lowa, Iowa City, Iowa 52242.

A P-N-acetylhexosaminidase was extensively purified by ion-exchange and
affinity chromatography. The purified enzyme showed highest activicty
towards p-nitrophenyl-N-acetyl-p-D-glucosaminide(opt. pH 4.5;Km,0.49mM)
and PNP-N-acetyl-p-D-galactosaminide(opt. pH 4.0;Km,0.63mM). Lesscr
activity was shown towards PNP- and ONP-F-D-glucosides, while PNP-N-

‘lacetyl-o«-D-glucosaminide, PNP-N-acetyl~ol-D-mannosaminide and PNP--D-

jglucoside were not hydrolyzed. The enzyme preparation lacked amygdalin
hydrolase, prunasin hydrolase and PNP-X-D-mannosidase activities. Enz-
yme activity was not stimulated by any metal lons tested and was unaff-
lected by DIECA, 2,2'-dipyridyl, 1,10-phenanthroline, iodoacetate and
iodoacetamide, but BSA was required for retention of activity.




8p

11P

Smell Peplides in Legume Seeds. Robert Pecifici, Philip Dubois, and Trevor Robinson, Blochemistry
Department, University of Massechuselts, Amherst, MA 01003.

Lest year et this meeting our group reported on 8 procedure for isoleting and characterizing the
smoll peptides present In Lupinus aldus ond other Lypinus spp. We have now moede some
improvements in the procedure end exiended our sludies o pess ond beons. The heorl of the
separalion procedure is chromatographry of copper complexes on DEAE celulose. The peplide frection
oblained In this way 1s subdivided further by size exclusion end reversed phese chromatogrephy.
The lupine seeds conlain about fifteen oligopeptides, including both ecidic and strongly besic ones.
Both peas and beans are simpler in peptide composition then the lupines. The most slriking
quolitative difference among the three species is thet the strongly basic erginine-containing peplides
present in lupines and beans ere missing from peas, although peas have 8 high content of free
arginine.

FLAVAN-3-OL BIOSYNTHESIS: THE CONVERSION OF (+)~DIHYDRO!MYRICETIN TO ITS FLAVAN-3,4-DI10OL

(LEUCODELPHINIDIN) AND TO (+)-GALLOCATECHIN BY REDUCTASES EXTRACTED FROM TISSUE CUL-
TURES OF GINKGO BILOBA AND PSEUDOTSUGCA MENZIESII. Helen A. Stafford & Hope H. Lester
Reed College, Biology Department, Portland, OR 97202

9P

ELECTROFUSION OF CARROT AND TOBACCO PROTOPLASTS

Saunders, James A., LeeAnn Roskos, KinLin Chao, and Ben Matthews
Tobacco Laboratory and Tissue Culture and Molecular Biology Laboratory,
Beltsville Agricultural Research Center, Beltsville, MD 20705

Leaf mesophyll protoplasts from several species of Nicotiana and suspension cells
from several species of Daucus have been subjected to electrofusion treatments.
The procedure involves the initial sttraction of the cells to each other ww an
alternating sine wave curreat. The subsequent fusion of the vnOmov—nann is
achieved by a 30-50 usecond D.C. pulse. Tobacco protoplasts subjected to the
electrofusion treatwent have been regenerated back into plantlets in nmmucn .
culture; however, positive hybrid formation has not rnn:.n—nwm—< established.
Biochemically selectable carrvot cell lines have also been subjected to the
electrofusion treatments and are currently being used to determine if the
regenerated tissue is of hybrid origin.

xtracts of callus or cell suspension cultures from petioles of Ginkgo biloba catalyzed
he production of (+)-gallocatechin (2,3-trans-3,5,7,3',4',5'-hexahydroxy-flavan) from

(+)-dihydromyricetin (5'-hydroxy-dihydroquercetin) along with the expected 3,4-cis-diol

ntermediate, leucodelphinidin, in a NADPH-dependent double step reductase reaction at

pH 7.4. The latter dicl, isolated from the above incubation mixture, produced
(+)-gallocatechin in a NADPH-dependent reaction. Extracts from tissue cultures derived
from Pseudotsuga menziesii (Douglas fir) produced significant amounts of the 3,4-diol
rom dihydromyricetin. (+)-Dihydromyricetin, purified via paper chromatography from
eaves of Leptarrhena pyrolifolia, was reduced by MaBl, to the presumed 3,4-trans-diol
nd acid epimerized to the 3,4-cis-diol.

12p
BLOSYNTHESIS OF 2-(4°-HYDROXYPHENYL)-1-NITROETHANE BY & MICROSOMAL SYSTEM FROM CELL
CULTURES OF ESCHSCHOLTZ1A CALIFORNICA

K.F. McCue, I. Tober, W. HYsel, and E.E. Conn, Department of Biochemistry and
Biophysics, University of California, Davis, CA 95616

When microsomal preparations from sorbitol stressed cell suspension cultures of
Eschscholtzia californica (California POPPY) were incubated with {!“C] tyrosine to

10p

IMMUNOLOGICAL CHARACTERIZATION OF CHORISMATE MUTASES FROM SORGHUM BICOLOR

Bijay K. Singh and Eric E. Conn, Department of Biochemistry and Biophysics,
University of California, Davis, CA 95616

Highly purified fractions of chorismate mutase I or Il from etiolated seedlings
of Sorghum bicolor were used to prepare antisera in mice. In double diffusion
experiments, no immuno-precipitate was observed when chorismate mutase 11 was
tested against chorismate mutase I antiserum and vice-versa. Increasing amounts
of sera against chorismate mutase | failed to inhibit the activity of chorismate
mutase I11. Similarly, chorismate mutase LI antisera were unable to inhibit the
chorismate mutase I activity. Sera against chorismate mutase 1 or II were also
tested by the enzyme-linked immunosorbent assay (ELISA) using highly purified
chorismate mutases as the antigen. Once again, no cross-reaction was found
between chorismate mutases I and 11 and their antisera. The data suggests that
there 1s no {mmunological similarity between chorismate mutases I and Il from
Sorghum.

study cyanogenic glycoside biosynthesis, the production of 2-(4'-hydroxyphenyv1)-1-
nitroethane (UPNE) was observed. The compound produced in vitro was shown to co-
migrate with an authentic sample of chemically synthesized HPNE in TLC and HPLC
Systems. p-Hydroxyphenylacetaldoxime inhibited synthesis of HPNE and served as a
precursor itself, indicacing the first biosynthetic Steps may correspond to those for
the biosynthesis of other natural products derived from aldoximes, 1.e. cyanogenic
8lucosides, glucosinolates, some amides and carboxylic acids. p-Hydroxyphenylaceto-
aitrile acts as an inhibicor, but, can not serve as a precursor. The biosynthesis of
HPNE is NADPH-dependent. Microsomes from cells grown on the regular Camborg B5 medium
(no sorbitol added), produced much lower amounts of HPNE. The production of this
metabolite is enhanced by conditions of osmotic stress. Enzyme accivities in these
cultures have nov been stable for the past year. Production of HPNE in other plants
containing tyrosine-derived secondary metabolites

18 currently under investigation.

13p

A MEMBRANE~-ASSOCIATED GLUCOSYLTRANSFERASE ACTIVITY IN CELL CULTURES OF ESCHSCHOLTZIA
CALIFORNICA. 1. Tober, W. Hsel, T.N. Hanslik and E.E. Conn, Department of
Biochemistry and Blophysics, University of California, Davis, CA 95616.

Enzyme preparations from California poppy (Eschscholrzia caiffornica) cell suspen-
sion cultures grown under certain conditions of osmotic stress (6% sorbitol in Gamborg
B5 medium) produce 2-(4'-hydroxyphenyl)-l-nitroethane (HPNE) from tyrosine. In the
presence of UDP-glucose, however, only traces of HPNE can be detected, while HPNE-
glucoside is formed as the main product. The findings suggested the presence of a
glucosyltransferase activity which is associated with the microsomal meabranes, since
no such activity was found in the 100,000 8 Supernatants of the same preparations.
Cells kept under normal growth conditions (Gamborg BS medium) exhibit considerably
lower glucosyltransferase activities. The substrate specificity has been tested with
a series of compounds containing phenolic hydroxyl groups. By far the highest acti-
vity was found wich HPNE. The specificity of che enzyme with respect to the sugar
donor {s being invescigated. HMost glucosyltransferases described in the literature
are goluble enzymes; examples are the enzymes catalysing the final steps {n the bio-
synthesis of cyanogenic glycosides and the glucosylation of phenolic hydroxyls of
flavonoids.




14p

Mark Edwards

ldetek, Inc. 1057 Sncath Lane, San Bruno, CA 94066

bisplay of PHYTODETEK monoclonal antibodles and Immunoassay test kits for plant
growth regulators.

P9 10:50 - 11:05 A.M., 6/14

VARIATION OF NDGA, A PHOTOTOXIC LIGNAN, IN THE CREOSOTL BUSH (LARREA
TRIDENTATA). K.R. Downum, Dept. of Biol., FL Internac. Univ., Miami,
FL 33199 and E. Rodriguez, Eco. Evo. Bio., Univ. of CA, Irvine, CaA 92717

The creosote bush, Larrea tridentata (Seese & Moc. ex DC.) Coville
(Zygophyllaceae), is a dominant perennial shrub throughout the deserts
of N. America. Recently, we reported that the leaf resin from this
plant elicited both antiobiotic and phototoxic responses in standard
microbial bioassays. We now report that the phytochemical responsible
for both types of biological activity is nordihydroguaiaretic actd
(NDGA). The quanctitative significance of NDGA in desert ecosystems was
determined by HPLC of the leaf resin from bushes in the S.W. United
States and Mexico. These studies revealed substanctial geographic vari-
ation in NDGA levels. The highest concentrations occurred in bushes at
the northern most collection sites. Intrapopulational studies of
creosote leaf resin also showed substantial variation of this chemical.

SV 8:20 - 9:25 A.M., 6/14
Hydroxybenzoic Acids and the Enigma of Gallic Acid

Both in the forms of its occurrence and in Its relatively wide
distribution in the plant kingdom gallic acid, particutarly when it Is
compared to the other hydroxy-benzoic acids, presents something

of an enigma. Aspects of the biosynthesis of gallic acid will be
discussed as will recent developments in the determination of structure
of some of the complex polyester metabolites encountered in these
studies, Patterns of metabolism will be reviewed and some comments

on the role of gallic acid metabolism will be made in the light of

the way Its derivatives associate with natural macromolecules

such as proteins and polysaccharides,

SVI* 9:25 - 10:30 A.M. FPriday 6/14

THE PROPERTIES AND SYNTHESIS OF LICNANS,

Andrew Pelter, Department of Chemistry, University College of Swansea,
Singleton Park, Swansea., SA2 8PP,

Certain of the biological/physiological properties of lignans which make
them interesting syathetic targets will bhe outlined.

General approaches to the synthesis of lignans will be proposed and
illustrated by specific examples,

10:30 - 10:50 A.M., Coffee Break, 6/14

P10 11:05 - 11:20 A.M., 6/14
LOCALIZATION, PURIFICATIOR AND CHARACTERIZATION OF SHIXIMATE OXIDOREDUCTASE /
DEHYDROQUINATE HYDROLYASE (SOR/DHQ) FROM STROMA OF SPINACH CHLOROPLASTS .

Erich Fiedler & Gernot Schultz, Bot. Inst. Tierdrztl. Hochsch. 3000 Hannover F.R.G.

The stroma of chloroplasts is the sole site of the shikimate pathway enzymes SOR/DHQ

in spinach leaves: (1) The chromatographic behaviour of the bifunctional protein
SOR/DHQ on several separation materials with extracts from stroma compared with leaf
extracts showed only one peak of enzymatic activity originating from the stroma. {(11)
PAGE of these extracts followed by specific staining resulted in the same pattern with-
out a band of extraplascidic enzyme. (1ii) In protoplast fractionation experiments it
was shown that SOR/DHQ was only present in the soluble chloroplast protein fraction.
An  improved purification procedure for SOR/DHQ from stroma of chloroplasts, yield 40\,
1600 times as pure, gave essentially one protein band on SDS-PAGE. Our results demon-
strate that both enzyme functions are carried out by a single polypeptide. Non-denatur-
ing PAGE exnhibited a pattern of four bands with SOR/DHQ showing that they differ in
charge but not in their mol wt. Mol wt was determined to be 67 kD (gel filtration) and
59 kD (PAGE) for all four forms which show very similar kinetic properties.

PEL 11:20 - 11:35 A.M., 6/14

5-0- (4-COUMAROYL) SHIXIMATE 3'-HYDROXYLASE, A NEW ENZYME IN CAFFEATE
BIOSYNTHESIS

Werner Heller and Thomas Kithnl Dept. of Plant mnonsmanmnn<
University of Freiburg, FRG

Microsomal preparations from 7-day-old parsley cells challenged with a
fungal elicitor converted trans-5-0- (4-coumaroyl)-{G-'*‘Clshikimate into
a product which was chromatographically identified as trans-5-0-caffeoy]
shikimate. This particular hydroxylase activity could not be observed
in non-treated control cultures, and was maximally induced after about
10 hours of elicitor trentment. €1is5-5-0- (4-coumaroyl)shikimate, as well
as 5-0-(4-coumaroyl)quinate and 4-coumaric acid, were not hydroxylated
under these conditions. This enzyme activity was strictly dependent on
molecular oxygen and NADPH, and was markedly stimul-ted by addition of
NADH. The reaction was inhibited by carbon monoxide and cytochrome c,
as 18 characteristic for cytochrome Pyss -~ dependent enzymes.




P12 11:35 - 11:5¢, 6/14

CBALCONE m«z.&ﬁm AND THE nmmz_..hms: OF ANTHOCYAN COLOR IN FLOWERS OF EE»EB._
Geza Hrazdina®, Eric Lifson” and Norman F. Weeden (2) Department of Food Science and
Technology and (3) Department of Hortiocultural Sciences, Cornell University, N.Y. State
Agric. Exp. Station, Geneva, N.Y. 14456,

We have investigated the role of chalcone synthase in the expression of anthocyanin
color in the flowera of pea (Plasum sativum) plants. Chalcone synthase was isolated from
11luninated buckwheat (Fagopyrum eaculentum) seedlings to electrophoretic homogeneity by
Azzzv SO, fractionation, wanln»unﬂnn»cs on AcA 44 column, DEAE-Sephadex ion exchange
a-_..Bm..ow..nv:« and HPLC on hydroxylapatite. The enzyme ..uunazow that from parsley
tissue culture in its properties: pH-optimum at wnw. M _: B3 000 ~ 1000, ucvcsnp-w»uu H
41 500% 500 by SDS-PAGE, I.E.P.: pH 5.2; 1%10"°H rbr malonyl-CoA and 0.6x107 M for
p-coumaryl -CoA. The enzyme utilizea p-colmaryl-CoA preferentieslly as substrate;
caffeyl-CoA (20%) and ferulyl-CoA (B80%) are also used to some extent in the total chal-
cone synthase reaction. Specific antibodies againat chalcone synthase were developed in
New Zealand white rabbits., The presence of chalcone synthase in the three Pisum mutants
(A 835-136, A, white flowera; C 584-277, A, purple flowers; C 84-351, Aam, pink flowers)
was established by enzyme activity measurement, ELISA and Western blotting using rabbit
anti-chalcone synthase antibodies. These data suggest that anthocyanin expression in
these pea flowers is controlled at a locus different than chalcone synthase.

(1): Supported by a Cornell University Biotechnology grant.

_ P14 2:20 - 2:35 P.M., 6/14

: EFFICIENT ISQLATION OF GALLIC ACID AND ITS DERIV.

T. Matoumoto, M. Kim, & M. Sisemore.
University of California, Berkeley, CA 94720.

Gallic acid apd ita derivatives have been isolated

oompounds will be described.

ATIVES FROM TWO MEDICIN A
JOURCES USING DROPLET COUNTERCURRENT CHROMATOGRAPHY (Dcee). 1. Kubo, x.»._.. e

Oohi,

Division of Btomology and Parasitology,

from two plant sources: the

East African medicinal plant Bersama abyssinica (Melianthacea

antimicrobial activity, and the Chinese Bonnuubnm plant :B”n vanuwwmv P

(Anacardisceas), which showed insect growth inhibition activity,

i having polar nature were first fractionated by droplet oountaerv

: (DCCC) and were then purified with Sephadex L-20 colum
antimicrobial and inseot growth inhibitory activities

Linnaeus

The compounds
urrent chromatography
chromatography. The

of the purified phenolic

12:00 - 1:00 P.M., Lunch at Crocker Hall, 6/14

SVIT 1:00 - 2:05 P.M., 6/14

INDOLEACETIC ACID, LTS SYNTHESIS AND REGULATION: A BASIS FOR TUMORGENICITY IN
PLANT DISEASES. T. Kosuge, Department of Plant Pathology, Unlversity of
California, Davis, CA 95616.

P13 2:05 - 2:20 P.M., 6/14

Z{C1S) AID E(TRANE) KONOLIGIOLS IN PLANTS

1i.G. Leuis, E. Morelli (Fulp and Paper Research Imstitute of Canada, 3420 University
St., Mentreal, Que.), G. Just, R.N. Rej {Chemistry Dept., McGill University, Montrea]
Que.) and G.E.Nl. Towers (Dept. of Botany, University of British Columbia, Vancouver,
B.C.).

Lignin 15 considered to arise via oxidative coupling of the E(trens) forms
of the monolignols, p-hydroxycinnamyl, coniferyl and sinapyl alcohols. zo=0p»n50um
were isolated from various plant materials, representing gramineae, gyrnosperms arnd
angiosperns respectively. It was established that certain species contained
significant quantities of the Z(cis) forms of the monolignols. The role of these
materials in the lignification process will be discussed.

P15 2:35 - 2:50 P.M., 6/14

CAFFEOYL TARTARIC ACID (CAFTARIC ACID
ADDUCTS WITH GLUTATHIONE AND RELATED REACTIONS

Department of Viticulture and Enology,

Chlorogenic acid is replaced in grapes by caftaric acid.
commercfal importance have been surveyed by a techni
encouragement of enzymic oxidation followed by HPLC.
ably in their content of this and related hydroxycinna
from near zero to more than a gram per kg fresh weight.
either coutaric or caftaric acid is shown to be S-glutat
PData from NMR and other studies proving its structure an
This reaction product 1s not a substrate for grape pheno
in browning reactions during commercial processing. Thio
finhibit phenolase per se, but rather convert the fir

que

) IN VITACEAE, ENZYMIC OXIDATION TO TH10-ETHER

V. L. Singleton, E. Trousdale, J. Zaya, Veronique Cheynier, and M. Salgues
University of Caltfornia, Davis, CA 95616

Species of Vitis vary consider-
mates in their fruit, ranging

St quinones to inert derivatives.

Vitis vinifera varieties of
involving prevention or

The product of oxidation of
hionyl caftaric acid.

d properties will be presented|
loxidase and has significance
compounds apparently do not

P16 2:50 - 3:05 P.M., 6/14

HYDROXYCINWAMIC ACIDS IN CELL =>Prm OF GRASSES

m.<vau90non. z.ﬂcnbshan. N.G.Levis and G.H.N.Towers

determined during growth in the light and in the dark.
tic acid vere major hydroxycinnamic acids released from
lysis. The contents and proportion of these acids vary

lowest in leaves. In corn, E-p-coumaric acid was found

a, Botany Department, University of British Columbia, Vancouver, B.C. Canada
b. Pulp and Paper Institute of Canada, 3420, McGill University, Montreal, Que., Canada

Honomeric hydroxycinnamic acids esterified to cell walls of several grass shoots werve

tissues. The amount of two acids increases with age, and light causes earlier on-set
of the accumulation. The highest amounts are in mesocotyls and coleoptiles, and the

coleoptiles. The contents also differ with respect to distance from nodes. The
Z-1somers of these acids were only found when the plants were grown in the light,
suggesting that Z-isomers are the products of photoisomerization.

E-Ferulic acid and E-p-couma-
cell walls by alkaline hydro-
with sge and in different

more in mesocotyls than in




P17 3:05 - 3:20 P.M., 6/14

MICROSOMAL FLAVONOID 3'-MONOOXYGENASE FROM MAIZE SEEDLINGS.
Bussard, U.S. Dept. of Agriculture, Depts, of Agron. and Bi
Columbia, Mo. 65211,

The 3-0-glucosides of cyanidin and pelargonidin, the princi

3 genetic marker for which the enzyme had not been identifi
partially characterized a microsomal enzyme (190,000 g) fro
seedlings that hydroxylates kaempferol, apigenin or naringe
Conditions were 30 C and pH B8.5. The hydroxylase utilized
and was inhibited by N-ethylmaleimide, FeC) » p-CMB, cytoch
Successive treatment of the enzyme uqmvuﬂmnmoa with sodium
gave successive spectra characteristic of a cytochrome p-45
of the hydroxylase required 0.8 M sucrose and 5.0 mM DTT in
Wsnxam that could be stored at -70 C and retain activity.

f

R.L. Larson and J.B,

ochem., Univ. of Missourt,

pal anthocyanins in maize

(Zea mays L.), differ in the 3'-hydroxy! group on the B-ring, a.variation exploited as

ed. Recently we have

m newly germinated maize

nin at the 3'-position.

NADPH as an electron donor
rome C, CO and NADP.

dithionite, CO and oxygen

0 type of enzyme. Isolation
the medium to obtain an

The enzyme was also obtained

rom mature plants and the aleurone tissue of mature and immature maize seed.

3:20 - 3:25 P.M., Coffee Break, 6/14

3:25 P.M., Business Meeting, 6/14

6:00 - B:00 P.M., Banquet, 6/14

6:00 - 11:00 P.M., Poster Display continued, 6/14

SVIII 8:30 - 9:35 A.M., 6/15
BIOSYNTHESIS OF CHORISMATE-DERIVED QUINONES

E. Leistner
University of Bonn, F.R.G.

Acetate, phenylalanine, tyrosine and mevalonic acid may function as pre-
cursors of quinones in plants and microorganisms. In contrast, anthra-
quinones from Rubiaceae and bacterial Vitamin x~ are so-called “choris-
mate-derived” quinones. Recent advances in the investigation of Vitamin xu
biosynthesis provide insight into the reaction that links the shikimate
pathway to Vitamin xw biosynthesis. The enzyme system involved in the
synthesis of the first aromatic metabolite viz. o-succinylbenzoic acid is
described. o-Succinylbenzoic acid undergoes ring closure to give 1,4-
dihydroxy-2-naphthoic acid. This ring closure reaction is ATP and Coenzyme
A dependent and proceeds via the mono-Coenzyme A-ester of o-succinylben-
zoic acid:

COOH O

Il
C~SCoA

(o}

This compound has been synthesized and characterized. ]
It 1is very likely that the chorismate-derived anthraquinones in Rubiaceae

are formed by a pathway akin to the steps involved in Vitamin xm bio-
synthesis.

Literature:

L. Heide, S. Arendt, E. Leistner, J.Biol.Chem. , 257, 7396 (1982).
R. Meganathan, R. Bentley, J.Bacteriol., 153, 739 (1983).

R. Kolkmann, E. Leistner, Tetrahedron L. in print.

A. Weische, E. Leistner, Tetrahedron L. in print.

SIX 9:35 - 10:40 A.M., 6/15

NATURALLY OCCURRING QUINONES AS POTENTIAL BIOREDUCTIVE ALKYLATING AGENTS.
Harold W. Moore

Bioreductive alkylating agents are those compounds which express a biological action,
but do so only subsequent to an in vivo reduction. That is, they function as potent

ralkylating agents upon activation by a reductive transformation. A particularly

important class of such compounds is quinones which are amenable to reductive
elimination to quinonemethides. A large number of such quinones exist in nature
and an overview of these will be presented. 1In addition selected synthetic routes
to bioreductive alkylating agents will be discussed.




10:40 - 11:00 A.M., Coffce Break, 6/15

P18 11:00 - 11:15 A.M., 6/15

P21 11:45 - 12:00 P.M., 6/15

INHIBITION AND ACTIVATION OF THE POLYPHENOL OXIDASE OF BETA VULGARIS.--Susan s.
Martio, USDA, ARS, Crops Research Laboratory, Colorado State University, Ft.
Collins CO 80523,

Bupirical tests previously identified 2-mercaptoacetic scid as an effective
inhibitor of sugsrbeet polyphenol oxidase (E.C. 1.10.3.1). Wicth isolated PPO
acting on tyrosine substrate, 0.0172 v/v 2-MAA resulted in complete inhibition
during & 60 min. reaction time. A lag phase for PPO-catalyzed tyrosiune
bydroxylstion occurred when po exogenous reductant was supplied; the presence
of By0, or DOPA eliminated the lag. In coutrsst to results for some plant PPOs,
sodium dodecyl aulfate (at 0.1% v/v io a reaction mixture contsinming tyrosine,
buffer, and PPO) revealed no latent forws of sugarbeet PPO; 1inetead, this
concentration was somevhst inhibitory. A crude sugarbeet PPO preparstion
increased the rate of oxidation (relative to suto-oxidation) of dopachrome to
melanin pigments, suggesting the existence of regulatory control at this point.

QUANTITATIVE HPLC ANALYSIS OF TERPENE ALDEHYDES 1IN COSSYPIUM SPECIES

N. Mahoney, B. G. Chan, USDA, WRRC, 800 Buchanan Ave., Albany, CA 94710

F. D. Wilson, USDA, WCRL, 4136 E. Broadway, Phoenix, AZ 85040

Terpene aldehydes, found in the lysigenous glands of Gossypium species,

are defensive factors against insect pests and pathogens. These terpene
aldehydes have also been implicated as causative agents of the industrial
cotton dust disease byssinosis and they may have an effective use as a
male contraceptive. A quantitative HPLC method was developed for the anal-
ysis of terpene aldehydes in cotton plant material. The discribution of
these compounds in various cotton species and tissues will be reported.

P19 11:15 - 11:30 A.M., 6/15

INSECT ANTIHORMONES IN DESERT PLANTS
Manuel Aregullin and Eloy Rodriguez
Phytochemical Laboratory
Department of Developmental and Cell Biology
University of California, Irvine

Irvine, CA 92717

Benzofurans and benzopyrans (acetophenane-derivatives) have been isolated from the
Chihuahuan, Sonora-Mojave and Great Basin Desert genera: Flourensia, Encelia, Geraea,

properties on Oncopeltus fasciatus (Dallas), the milkweed bug. Residue contact

Dose-response and structure-activity relationships have been established for the

have been proposed for these biological properties.

Enceliopsis and Helianthella (Asteraceae). Many of these chemicals posses insecticidal
expeciments have shown that these natural products induce sterility and morphogenecic
defects {n low concentrations (1.4 pg/sq cm). In additfon, this type of secondary
metabolites posses antibiotic, phototoxic, hemolytic and photohemolytic properties.

hemolytic, photohemolytic and insecticidal activities and possible modes of action

P 20 11:30 - 11:45 P.M., 6/15

PRENYLATED PHENOLS TOXIC TO THE SKIN FROM PLANTS IN THE HYDROPHYLLACEAE.
Gary Revnolds and Eloy Rodriguez. Phytochemical Laboratory, Dept. of Ecology and
Evolutionary Biology, Univ. of California, Irvine, CA 92717,

The exudate of the glandular trichomes of several species of Phacelia and
Turricula cause severe cases of irritant and allergic contact dermatitis (ACD).
The agents responsible comprise a series of prenylated hydroquinone derivatives
uncoomon among higher plants. Structure-activity correlations indicate that
the mechanism of ACD from these compounds is similar to that from the
alkylcatechols of poison ivy/oak, but they do not seem to cross-react in humans.
Certain of these allergens cause developmental abnormalities in insects when
applied to the cuticles.

12:00 ~ 1:00 P.M., Lunch at Crocker Hall, 6/15

SX 1:05 - 2:10 P.M., 6/15

BIOCHEMISTRY OF PLANT COUMARINS. Stewart A. Brown, Department of Chemistry,
Trent University, Peterborough, Ont. K9J 7B8

The number of coumarins thus far tdentified, now approaching a thousand,
makes this category one of the most numerous of the shikimate-derived compounds, and
they are probably the most varied in structure. The basic reactions of their bijo-
synthesis are now well recognized, but many details are still under investigation.
In this paper are reviewed some of the more recent findings in this area of biosyn-~
thesis in higher plants, Including the nature of compartmentation of enzymes,
factors affecting the production of coumarins, the routes leading to different ring
oxygenation patterns, enzymology of furanocoumarin formation, some alternative
routes to these compounds, and the formation of furanocoumarins as phytoalexins.
Selected recent developments In other areas of the biochemistry of plant coumarins
are also reviewed. Newer findings in the very active field of the photobinding of
furanocoumarins to DNA are discussed, as is the recognition of late that photo-
binding to protein can also occur, directly affecting the activity of enzymes.
Certain coumarins have long been accepted as plant growth regulators, but the
demonstration that a wider range of coumarins have such effects now suggests
that the phenomenon is more general than has been realized in the past. Recent
contributions to our understanding of the mode of action of coumarin and its
simple derivatives in this role are discussed.




SXI 2:10 - 3:15 P.M., 6/15
SOt ASPeCTu OF COUMASIR nmﬁ&umﬂmﬁ.

Davia L. Dreyer
U.S. Dept. of Agriculture
800 Buchenan St.

Albany, Calif. 94710

A nogest nunber of dimeric coumarins occur in the farily Rutaceae, for example,
themnosin and phebelin. These substances all occur as racemates and can be viewed
as formal Diels-Alaer saducts of a isopentdienyl substituted coumarin. Based on the
results of Schroeder,and Stermitz and reconsiderstion of the spectroscopic
properties, one can arrive at the relative stereochemistry of these substances and
account for hum inconsistent synthetic results previously described in the
literature. It is concluded that these coucarin dimers arise in the plant from a

non-enzymatic Biels-Alcer dimarization.

e
—
0" "o OMe =

. (]
THAMNOSIN MeO

The biosynthesis of furanocoumarins involves a sequence of intermediates of
increasing oxidation levels. The absolute stereochemistry of these intermediates
correlates with the expected mechanism of the various transformations. These
relationships and & proposed model accounting for the occurrence of many counarin

racemates in plants of the Uubelliferae ana Rutaceae will be discussed.

3:15 - 3:30 P.M., Coffee Break, 6/15

P 22 3:30 - 3:45 P.M., 6/15

ENZYMATIC SYNTHESIS OF PSORALEN

Ulrich Matern and Hilke Wendorff Dept. of Plant Biochemistry
f University of Freiburg, FRG

Microsomes isolated from elicitor-induced parsley cells converted {2-'%C)
{t)marmesin into a product which was chromatographically identified as
psoralen. The enzyme activity, preliminary termed psoralen synthase,
was absent in non-induced parsley cells, and was induced maximally
after about 24 hours of elicitor treatment. Psoralen synthase activity
was dependent on NADPH, and several synthetic inhibitors of cytochrome
Pyso - dependent enzymes inhibited the reaction considerably. Moreover,
an intermediate of the reaction was detected under particular induction
conditions. We propose that the enzymatic conversion of marmesin into
psoralen is a two-step process, most likely initiated by a cytochrome
Psso - dependent hydroxylation.

P23 3:45 - 4:00 P.M., 6/15

INDUCTION OF AYAPIN AND SCOPOLETIN BIOSYNTHESIS IN HELIANTHUS ANNUUS BY FUNGAL INOCU-
LATION. Beni Tal and David J. Robeson, ARCO Plant Cell Research Inscitute, 6560
Trintty Court, Dublin, CA 94568-2685

Two coumarin derivatives accumulated in tissues of H. annuus (sunflower) follow-
ing tnoculation with fungal species both pathogenic and non-pathogenic to sunflower.
Of the tvo compounds the known sunflower metabolite scopoletin (6-hydroxy-7-methoxy-
coumarin) attained the highest concentration in inoculated stem tissues (> 0.5 mM).
This represents ca. 50 fold increase above levels found in uninoculated control
tissue. The second compound was identified as ayapin (6,7-methylenedioxycoumarin)
by standard spectral techniques and the structure was confirmed by synthesis from
esculetin. Ayapin was not detected in uninoculated sunflower stem or leaf tissue.
Both compounds were inhibitory to the growth of various fungi and may be regarded
as phytoalexins im H. annuus. Marked quantitative differences were apparent in
the accumulation of the two compounds following inoculation by different fungi.

P24 4:00 - 4:15 p.m., 6/15

CYANOCENESIS IN THE FAMILY PROTEACEAE. W.K. Swenson, J. Dunn, E.E. Conn.
Department of Biochemistry and Biophysics, University of California, Davis,
California 95616.

The most well-known cyanogenic member of the family Proteaceae is the specles
Hacadamia ternifolia. Other proteaceous plants have been found to be cyanogenic but
until recently no attempt has been made to characterize the cyanogenic compounds
present. An extensive survey of cyanogenesis in the Proteaceae has been done and
species of five other genera have been found to be cyanogenic. The genus Hakea has
been examined and two cyanogenic glycosides, dhurrin and proteacin, have been observed
in several species. 1Isolation and purification of the compounds was done using column
chromacography and HPLC. 500MHz and 360)MHz procon FINMR was used to identify the
cyanogenic compounds.




-

P25 4:15 - 4:30 P.M., 6/15 .

PROPUCTIO OF ANTIBIOTIC THIARUBRINES BY A CROVN! GALL TUMOR LIIE OF Chaenactis
douglasii. E.Cosio, A.Finlayson, E.Towers, G M, :l. Towars, Dept. of Botamy, Univ. of
British Colunbia, Vancouver B.C., Canada V6T 2B1, R.llorton and E. Rodriguez, Dept.
of Ecology & Evolutionary Biology, Univ. of California, Irvine CA 92717. .
A line of cells that accunulate dithiacyclohexadiene polyacetylenes (thiarubrines)
was obtained by selection of red-colored cells from a crown gall tumor line of C.
douglasii. The tumor was induced by infection of stems with A. tunafaciens strain
A277. The selected cells exhibit both hormone-independent growth and octopine pro-
duction. The main acetylcnic products are two thiarubrines, A and B, and their
corresponding thiophenes. Average ylelds of total thiarubrines and thiophenes are
11 and 1 pg/g dry wt. respectively. The products accumulate in intercellular cavities)
bearing a crude resemblance to the resin canals of the roots of this plant. Previous
attenpts to obtain production of these highly unstable compounds by callus cultures
have fatled due to an apparent need for a certain degree of cell differentiation for
thefr synthesis. Transformation appears to have partially bypassed this requirement
resulting in callus-like growth uwith accurulation of product.

P26 4:30 - 4:45 P.M., 6/15

FLAVONOID DERIVATIVES FROM WYETHIA §. P. McCormick, USDA ARS, South i

. . P, ern Regional
Research nmannn" P.O. Box 19687, New Orleans, LA ucmwo. su A. movuos. Unvn.wOmnn
Botany, University of British Columbia, Vancouver, BC, Canada.

Myethia and Balssmorhiza (C
U. S. and Canada. There is taxonomic interest in the relati i

genera and ecological interest in some of the resinous species which are thought
to be allelopathic. Species of Balsamorhiza produce an array of 8-10 different
aunr«—-nna n—-<m=o—- and flavones. Members of Wyethia have a more complex
chemistry with individual species producing methylated flavonols, flavones
n-<m=o=n-. dihydroflavonols, isoflavones and prenylated nnnm<-nm<u-. o:o.on the
species, W. n:m:mn»no~m-. in addicion to these skeletal types, produces a new type
of n_m<o=omn derivative in which one of the Y-methyls nwn—<unp vith the 7-oxygen
function. Compounds were characterized on the basis of UV, 14 NMR and M5 data.

P27 4:45 - 5:00 P.M., 6/15

— 1]

RELATIONSHIP OF SEED COAT DISCOLORATION AND GERMINABILITY
€. Nozzolillo, Dept. of Biolugy, Univ. of Ottawa, Canada .xuz 6N5

Many legume geeds undergo discoloration in sto . {
the olive-green of the freshly harvested state noanwnmom”n”ww”w iy
Discoloration ig usually umcven in a given lot of seeds with nh.
that a2 mixture of shades is present a few months after harvest : ”nmcwn
present study, seeds of munp bean, lentil, field pea mmvnrnn:. M e
alfalfa vere sorted into green and browned lotg., mahn coat nohnw:
condensed tannins, phenolivs in, and conductivity of, the n»mn:wM”n o
produced during imbibicion, and percent germination hnqn determi M f
each species. The results show that"1) condensed tannins vere n:n °F
in seed coats of all varjctlcs susceptible ¢o browning, 2) noaw ; M:n
of browned seed diffusate was always higher than that hn r :nnn< 4
3) browned mung bean and alfalfa seeds germinac gL
of lentil, pea, fababean germinated well
Phenolics diffused from browned seeds of
from those of lent1l, pea, fababean.

6:00 - 7:00 P.M., Dinner, 6/15

7:30 P.M. , 6/15 EVENING FORUM: Terry Graham, Moderator.
A DIALOGUE BETWEEN ACADEMIC AND BIOTECHNICAL SCIENTISTS.

This 1s an open forum; full participation is expected from the audience. Let's
hear from all of you! Refreshments will be available during the evening.

P& B.39-8.45 AN, Clie

PARTIAL PURIFICATION OF A MONOTERPENE CYCLASE FROM TANACETUM VULGARE. Jonathan
Gershenzon and Rodney Croteau, Institute of Biological Chemistry, Washington State
University, Pullman, WA 99164-6340

The carbon skeletons of most monoterpenes are derived from the coupled isomerization-
cyclization of geranyl pyrophosphate Anvmw catalyzed by enzymes collectively knowm
as monoterpene cyclases. The bornanc-type monoterpenes arise by the conversion of
GPP to bornyl pyrophosphate (BPP). 1In most plants, this pyrophosphorylated cyclic
intermediate is hydrolyzed to borneol and subsequently oxidized to camphor. We have
isolated a GPP:(-)-BPP cyclase from the leaf epidermis of Tanacetum vulpare
(Asteraceae) and partially purified this enzyme by a combination of gel permeation,
ion exchange and affinity chromatography. Several properties of this enzyme and
some essential features of the cyclization mechanism will be discussed.

P29 B8:45 - 9:00 A.M., 6/16

DEMONSTRATION OF DUVATRIENE DIOL BIOSYNTHESIS IN DETACHED GLANDULAR HEADS OF TOBACCO
TRICHOMES. C.K. Keene and G.J. Wagner, Agonomy Dept., U. of Ky., Lexington KY 40546.
Biosynthesis of the diterpenes a and B 4,8,13-duvatriene-1,3-diol has been observed
using detached, intact glandular heads prepared from N. tabacum, T.I. 1008 trichomes.
This result shows directly - and we believe for the first time - that the glandular
head portion of the trichome structure is capable of terpene bilosynthesis. In addit-
ional experiments, all ¢ guvatriene diol formed from [2-}4C) Na acetate by leaf wid-
rib sections was recovered {rom trichome exudate and surface washes, while none was
found in trichome stalk, epidermal and sub-epidermal extracts. Removal of glandular
heads and exudate from midrib sections reduced or eliminated duvacriene diol biosynthe
tic capacity. Together these results strongly suggest that glandular heads are the
primary - and perhaps only - site of duvatriene diol biosynthesis in this tobacco. ln-
cubation of detached, intact trichome heads with _uv_»n_zm acetate ip the dark or in the
lighe in the presence of 5 to 10 wMDCMU reduced incorporation into duvatriene diols by
97X, suggesting a role for abundant chloroplasts in the biogenesis of these diterpeanes
The role of chloroplasts in blosynthesis of diterpenes and other nxcaMnn constituents,
urgher,




P30 9:00 - 9:15 A.M., 6/16

3-DIMENSIONAL DISTRIBUTION OF LIMONIN, LIMONOATE A-RING MOMOLACTONE, AMD NARINGIN IN
FRUIT FROM 3 GRAPEFRUIT CULTIVARS. R.L. Mansell and C.A. McIntosh, U. of South Fla.,
Tanpa, FL. 33620. Within a 1 cm cross-section slice, there were no significant diff-
erences in the limonin or naringin concentration in a given tissue taken from differ-
ent segments of the fruit. In Duncan grapefruit, the concentration of limonin in-
creased from the proximal to the distal end of the fruit by 9-fold in juice vesicles,
8-fold in flavedo, 7-fold in albedo, 27-fold in side segment membranes, and 49-fold in
back segment membranes. The naringin concentration in the flavedo showed a slight de-
crease toward the distal end of the fruit. In the albedo, naringin increased only
slightly but increased 2-fold in juice vesicles, 3-fold in side segment membranes, 9-
fold in back segment membranes and 3-fold in pith. The percent total limonin present
as limonoate A-ring monolactone was 50% in flavedo, albedo, back segment membranes and
side segment membranes, 7% in juice vesicles, 62% in pith, and BY4% in seeds. These
values were nearly constant from segment-to-segment and from slice-to-slice. The
tissues of the other 2 varieties studied (Marsh and Thompson) showed similar trends in
some tissues and different ones in others.

P33 9:45 - 10:00 A.M., 6/16 . -

USE OF NONPROTEIN AMINO AND IMINO ACIDS AS CHEMOTAXONOMIC MARKERS IN CALLIANDRA.
John T. Romeo, Dept. of Biology, University of South Florida, Tampa, FL 33620

Nonprotein imino acids are major components of the free amino acid pools of
Calliandra leaves and seeds. Eight hydroxylated derivatives of pipecolic acid

show discontinuous distributions in this neotropical genus of some 200 species.
Additionally five nonprotein sulfur containing amino acids now have been detected -
in the seeds and young seedlings of these plants. Previous cytological, palynologi-
cal, and morphological evidence has established two well differentiated natural
groups wicthin Calliandra. The chemical evidence based on the distribution of
sulfur compounds supports this division, with patterns falling clearly into one or
the other group. The distribution of the imino compounds, on the other hand, is
useful in suggesting the natural affinicies within these two major groups. Data
based on analyses of ca 100 species will be discussed.

P2y qirs - 9:3c ,.-_—.\. hu—p

ALTERNARIOL: BIOSYNTHESIS FROM NORLICHEXANTHONE INVESTIGATED BY 2-D uun DR
E. E. Stinson, W. B, Wise, and P. E. Pfeffer. USDA/ARS, Eastern Regional Research
Cencer, 600 E. Mermaid Lane, Philadelphia, PA 19118,

Alternaria molds are important in food spoilage and produce mycotoxins that have been
found in food products. These mycotoxins include alternariol (AOH) and related poly-
ketides. Our previous work showed thar AOH is not formed directly in cell-free :
preparations from acetyl- and malonyl- co-enzyme A. The present study indicates that
AOH s mmnSnn from norlichexanthone (NLX) which is incorporated 46.8% into AOH in
vivo. C Coupling studies by 2-D-INADEQUATE MMR indicated that NLX is probably
formed via a benzophenone intermediate. Subsequent bond cleavage and numnnmnmanun
of NLX to form AOH is n»a“umm to aflatoxin B formation from sterigmatocystin.
Complete -um*muannn of the "°C NMR spectra of AOH was made using AOH synthesizad from
(1~ and 2-) "7C acetate.

P34 10:00 - 10:15 A.M., 6/16 —

IMMUNOLOGICAL LOCALIZATION OF POLYMETHYLATED F
IN] CHRYSOSEL S LN LAVONOL GLUCOSIDES
S. Lamoureux, W. Vacha, P. Charest, L Brisson, R. Ibrahi i

h c . . & m (Biol.
Ummn.. no:nonanm.c=n<.. Montreal, mmzwnw H3G ~mcqlm:n R.L. bmamm-
(Biol. Dept., Univ, S, Florida, Tampa,.FL 33620)

C. americanum accumulates several tri-, tetra- and pen

— ﬁml
methylated m~m<01o~ glucosides (2, zmncnm0mmn:. 36C: uum. 1981).
mvpmwconmmmm:nm in UV light was observed in leaf epidermal and
vascular tissues, though it was not known whether fluorescence was
due to phenylpropanoid or flavonoid compounds.

Antisera, raised against derivatized 3,7 4 ' -trimetho #/5"

: y E Xy=5,2 -

an:«@nox< flavone-2°-0-glucoside-BSA nosvmmm. were used WOn.nrmu
ocalization of the flavone glucoside b immunofl
immuno-~electron microscopy. % AR

P35 10:15 - 10:30 A.M., 6/16

P32 9:30 -~ 9:45 A.M., 6/16

Hark E. Hed,ger and David §. Seigler, Department of Plant
Biology, University of Illinois, Urbana, tilinois 61801

DIMBOA, AN INHIBITOR OF CYANIDE INSENSITIVE RESPIRATION IN
ISOLATED POTATO MITOCHONDRIA. A naturally occurring cyclic
hydroxamate, 2,4-dihydroxy-7-methoxy-2H-1,4-benzoxazin-3(4H)-one
(DIHBOA), has been found to inhibit cyanide insensttive
respiration. MHitochondria isolated from aged potato siices and
showing cyanide insensitive respiration were strongly inhibited
by salicylic hydroxamate (SHAM) and DIHMBOA at similar
concentrations. DIHBOA appears to be one of the few naturally
occurring inhibitors of this process,

ISOLATION AND STRUCTURE ELUCIDATION OP AN INSECT GROWTH DNHIBITOR FROM Viscux

qdwnzncrbecz.uu-oxcuo ouhs.bu<u-»obh .
University of n-punowsh-“ memmmuw. ca chmow Entamology and Parasitology,

The tropical plant Viscum tuberculatum (Loranth
to combat liver trouble in East >H~Ann.a asnb iy uaed asis
strong insect growth inhibition against the

folk medicine
methanol extract of the twWigs showed
pink bollworm (Pectinophora gossypiella),

xXylose as the sugar molety. So far as we kno

describe the structural elucidation of these

data of these three 0-glycosyl flavanoid deri
_ Structure~activity relationships,

¥ these campounds are new. We will
campounds. The ccmparative biocassay
vatives will be discussed in terms of










