
PSNA News          Page 1                      Spring 2018

PSNA News

In this issue:  Remembering Eric Conn

  2018 Meeting in San Luis Polosti, Mexico
Registration NOW open: http://congresos.uaslp.mx/57psna/Paginas/Home.aspx
  Call for Award Nominations

The web PDF version can be downloaded from the website: www.psna-online.org. 

Phytochemical Society of North America
Sociedad Fitoquímica de América del Norte

Société Phytochimique de L’Amerique du Nord
  Volume 56, Number 1                      Spring 2018

continues on page 3 ...

At the 50th PSNA Meeting in Hawai’i 
in December 2011. (Photo courtesy 

of L.B. Davin).

Celebration of Eric E. Conn’s Life
(January 6, 1923 – September 2, 2017) 

by Norman G. Lewis and Laurence B. Davin, Institute of Biological Chemistry, Washington State University.

An Appreciation

Professor Eric Edward Conn, a 
highly respected, highly admired 
U.S. National Academy of Sciences 
(NAS) member and a true plant sci-
ence luminary, passed away 2 Sep-
tember 2017.  Rarely in modern 
biochemistry research does one sci-
entist make an enduring and lasting 
impact on metabolic pathways that 
stands the test of time, and which 
guides follow-on research of scien-
tists throughout the world.  Eric was 
an exception.

From pioneering work in plant bio-
chemistry and metabolic pathways, 
his work is relevant today and has 
led to numerous exciting follow-on 
discoveries. Yes, he died in Septem-
ber 2017.  However, his love of sci-
ence and his positive attitude lives 
on. We are all the better for it.

Reflections

All of us fondly remember the pro-
ductive interactions with Eric over 
many, many years. These were 
marked by his wonderful enthusiasm 
for, and sincere interest in, each and 
every scientific research program or 
project brought to his attention.  

PSNA had the signal honor to have 
Eric at both its 50th anniversary 
meeting in December 2011 on the 
Island of Hawai’i, and then again in 
August 2016 at UC Davis for its 55th 
annual meeting during which a Sym-
posium was dedicated to him.  At 
both venues, Eric displayed the same 
infectious enthusiasm and interest 
in research as he had always done. 
Wonderful to have had this sprightly 
and enthusiastic “youngster” in his 
88th and 93rd years at both meetings!

Let’s celebrate his life, his seminal 
contributions, his impact on all of us, 
and his wonderful relationships with 
his family and with UC Davis. 

All other uncredited photos in this 
article are from the Eric E. Conn 
website: (http://www.ericeconn.

com/biography).
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The Phytochemical Society of North 
America (PSNA) is a nonprofit 
scientific organization whose 
membership is open to anyone with 
an interest in phytochemistry and the 
role of plant substances in related 
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U.S. $60 for regular members and 
$30 for student members. Annual 
meetings featuring symposium 
topics of current interest and 
contributed papers by conference 
participants are held throughout the 
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PSNA meetings provide participants 
with exposure to the cutting-edge 
research of prominent international 
scientists, but are still small 
enough to offer informality and 
intimacy that are conducive to the 
exchange of ideas. This newsletter is 
circulated to members to keep them 
informed of upcoming meetings and 
developments within the society, and 
to provide a forum for the exchange 
of information and ideas. If you 
would like additional information 
about the PSNA, or if you have 
material that you would like included 
in the newsletter, please contact the 
PSNA Secretary or visit our website 
at www.psna-online.org. Annual 
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Conn continued from page 1 ...

Eric Conn at the 50th Anniversary PSNA Meeting, 
December 2011, Hawai’i 

(Photo courtesy of L.B. Davin).

55th Annual PSNA Meeting, August 2016, UC Davis. 
Eric Conn with Norman Lewis and Laurence Davin 

(Photo courtesy of L.B. Davin).

An Incredible Life

This compilation marks the loss of 
a long personal friend and the loss 
of a legendary plant scientist.  More 
importantly though it allows for the 
most pleasant opportunity to cel-
ebrate and reflect upon a remarkable 
life.  Here are just a few of the strik-
ing reasons which are elaborated 
upon later.  

Eric’s lab led to impressive and far-
reaching research productivity and 
breakthroughs. 

Eric displayed exemplary dedication 
and professionalism.  This included 
his tireless commitments to various 
societies, i.e. the Phytochemical So-
ciety of North America (PSNA) and 
the American Society of Plant Bi-
ologists (ASPB). 

Eric was a long standing and highly 
respected Phytochemistry Editorial 
Board member (1961–1999).  He 
also served as Assistant Editor, Plant 

Physiology (1968–1972), as Execu-
tive Editor of Archives of Biochem-
istry and Biophysics (1975–1991), 
as Executive Editor (or equivalent) 
of Recent Advances in Phytochem-
istry (1984–1989), and in editing the 
Biochemistry of Plants in 1981.  

Eric’s excellent training and guid-
ance (over a long career) of re-
searchers and aspiring researchers 
alike still resonate all over the world 
and are as strong as ever today! 

The classic textbook, Outlines of 
Biochemistry, was first published in 
1963, when Eric and Paul K. Stumpf 
(his close friend and colleague at UC 
Davis), together with Roy Doi and 
George Bruening, thankfully pro-
vided it for the academic/scientific 
community.

Some Selected Accolades

1981 PSNA Life Membership: This 
well-deserved recognition was in 
honor of Eric’s remarkable scien-
tific achievements, as well as for his 

dedication and commitment to the 
Society in myriad ways (see later).

1988 Election to the U.S. National 
Academy of Sciences: Both Eric and 
previous graduate student Tsune Ko-
suge were individually recognized 
for their various stellar contributions 
on 25 April 1988 through their elec-
tion to the U.S. National Academy 
of Sciences. This was a bittersweet 
moment for Eric, as Tsune (then in 
very poor health) died very shortly 
after being informed of his NAS 
election. In his final days, Tsune was 
delighted to learn that Eric was be-
ing recognized that year as well1 (see 
later).

1991 ASPB/ASPP Charles Reid 
Barnes Life Membership Award: 
This is the oldest award from the 
American Society of Plant Biolo-
gists, ASPB (then the American So-
ciety of Plant Physiologists, ASPP) 
and was established in 1925 at the 
first ASPP meeting. It is awarded an-
nually for meritorious work in plant 
biology, and Eric most deservedly 
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received this prestigious recognition 
in 1991.

1994 Pergamon Phytochemistry 
Prize: This coveted prize recognized 
Eric’s tremendous scientific contri-
butions to the field of phytochem-
istry over more than 4 decades, and 
in his roles as an excellent scientist, 
teacher, and colleague.  The publish-
ers and the Editorial Board of Phy-
tochemistry particularly noted that 
“He is a modest and warm human 
being who has touched the lives of 
three generations of scientists, in-
cluding all of us” (http://www.erice-
conn.com/Pergamon.pdf ).

2007 PSNA Phytochemical Pioneer 
Award:  This Award, quite infre-
quently made, is reserved for those 
that have made significant scientific 
contributions in the field of phyto-
chemistry, as well as being stalwarts 
of the Society. Eric was a well-de-
served recipient in 2003.

2009 ASPB Fellow: Established in 
2007, this ASPB Award is made in 
“recognition of distinguished and 
long-term contributions to plant bi-
ology and service to the Society”. 
There can be no more than 0.2% 
of the current ASPB membership 
each year receiving this honor. Eric 
seamlessly met those requirements!

2011 ASPB Eric E. Conn Young 
Investigator Award:  ASPB honors 
Eric’s contributions in plant biology 
by recognizing young scientists who 
will be inspired to follow in Eric’s 
footsteps. ASPB will ensure Eric’s 
name lives on in perpetuity.

Eric Conn’s Research 
Accomplishments: 
An Appreciation

Here we humbly try to do some 
justice to the many scientific break-
throughs, albeit so very briefly 
summarized and with personally 
selected – and perhaps personally 
biased – examples. It is not possible 
to cover everything that Eric and his 
lab did herein – but hopefully this 
gives some good insight. It is impor-
tant to emphasize though that break-
throughs from Eric’s lab helped pro-
vide the foundation that today we 
take for granted. Furthermore, the 
technologies deployed from the be-
ginning of the body of his scientific 
work to his retirement (at UC Davis) 
relied initially upon lengthy extrac-
tions and isolations of co-factors 
commercially unavailable, to usage 
of radio-tracer and stable isotope 
labeling approaches to probe bio-
chemical pathways, and in develop-
ing protocols to isolate and/or detect 
enzymatic processes of interest. 

The younger readers here might find 
it useful to consider that the contri-
butions made in science by some-
one of Eric’s stature depended also 
on the technologies available at the 
time, and the fresh approaches such 
pioneers took to prevailing dogma 
(which oft times turned out to be 
incorrect). Indeed, in those pioneer-
ing days, many of the enzymes, co-
factors, pathways, and intermediates 
were generally unknown. Younger 
readers might also find it instruc-
tive that Eric’s foundational studies 
provided knowledge of the enzymes 
that were ultimately cloned and later 
studied in depth with the advent of 
modern molecular biology.

Phenylalanine Ammonia Lyase 
(PAL) Discovery and Coumarin 
Biosynthesis:  Contributions 
with Tsune Kosuge and Jane 

Koukol

Perhaps one of the most highly re-
garded and highly publicized con-
tributions from the Conn lab is the 
very early work in determining how 
metabolism of aromatic amino acid 
(Phe) occurred to give trans-cin-
namic acid. This conversion is often 
described as the “entry point” to the 
plethora of phenylpropanoid plant 
natural products which are derived 
from Phe in land plants. Indeed, 
this pioneering research ultimately 
led to discovery of phenylalanine 
ammonia lyase (PAL), originally 
named phenylalanine deaminase in 
the initial papers. This discovery, in 
turn, was later viewed as one of the 
key steps in eventually enabling the 
evolutionarily transition of aquatic 
plants to a dry land habitat.

The history of this important devel-
opment more or less began with the 
study of coumarin biosynthesis in 
white sweet clover (Melilotus alba). 
It started with Eric’s first graduate 
student, Tsune Kosuge, who had a 
master’s degree in Plant Pathology 
from Washington State University 
(WSU). He had applied to UC Davis 
for PhD training in plant biochemis-
try in order to complement his plant 
pathology training. Tsune arrived 
with an interest in how coumarins 
were formed and he joined the Conn 
lab in the 1950s, completing his PhD 
thesis in 1959. His research, under 
Eric’s superb supervision, resulted 
in discovery of steps in coumarin 
biosynthesis that were emerging 
at the enzyme level.2 According to 
Eric, Tsune’s work also led to the 
first detection of an enzyme prepa-
ration that converted Phe into cin-
namic acid using dialyzed extracts 
of sweet clover.  
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In addition, in 1959, the distin-
guished Canadian plant scientist 
Arthur (Art) C. Neish (and his fam-
ily) came on a study leave from the 
Prairie Regional Lab (PRL) in Sas-
katoon to UC Davis. The purpose 
was to examine how tyrosine (Tyr) 
was de-aminated in grasses, as well 
as that of Phe deamination in nu-
merous species. By then, Art Neish 
and co-workers, such as Stewart 
(Stew) Brown, had demonstrated 
that radio-labelled Phe and/or Tyr 
could be incorporated into the plant 
lignins. Neish hypothesized around 
that time3 that trans-cinnamic acid 
was formed sequentially from Phe 
in a trans-amination reaction to yield 
the corresponding alpha-keto acid, 
which would then undergo reduction 
(with DPNH or TPNH co-factors, 
now called NADH or NADPH) to 
yield phenyl lactic acid. The latter 
could then undergo dehydration to 
afford trans-cinnamic acid.

This proposed DPNH or TPNH de-
pendent pathway seemed, however, 
at odds with Eric’s and Tsune’s ob-
servation that their dialyzed plant 
extracts were capable of converting 
Phe directly into trans-cinnamic 
acid without any obvious co-factor 
requirement. Moreover, by then a 
bacterial aspartase had been report-
ed able to deaminate aspartate into 
fumarate and NH3 without co-factor 
addition. Eric and Tsune hypothe-
sized the same type of enzyme might 
be involved in Phe deamination.

pounds for investigation of this 
important problem. Art took on the 
task of looking for the deamination 
enzyme(s) for Tyr in grasses, while 
Eric and Jane Koukol (a post doc 
from the Vennesland group) simulta-
neously began to further investigate 
enzymatic activity in barley (Horde-
um vulgare) that converted Phe into 
cinnamic acid. These latter studies 
led to the discovery and 28-fold puri-
fication of an aspartase-like enzyme, 
trivially named as phenylalanine 
deaminase, and now called PAL.4  
This seminal paper became the most 
highly cited contribution from Eric’s 
lab in the Web of Science’s Science 
Citation Index through 2018.

The discovery of what was to be 
TAL was also made, albeit origi-
nally named tyrase. It was purified 
approximately 40-fold from barley 
stems and shown able to convert Tyr 
directly into p-coumaric acid and 
NH3. Tyrase (TAL) was detected in 
many other plant sources (sorghum, 
rice, wheat, oat, corn and sugar 
cane) and its discovery was reported 
in the first article of the first issue of 
Phytochemistry,5 following the Kou-
kol and Conn contribution in J. Biol. 
Chem.4 

Thus, these researchers were in 
agreement of a single enzymatic de-
amination step in both cases, with 
formation of the corresponding cin-
namic or p-coumaric acids and NH3. 
Later, both enzymes were to be 
named PAL and TAL, respectively.
The studies on PAL were then es-
sentially completed as regards Conn 
lab contributions, although a couple 
of collaborative studies involving 
Eric, other scientists, and PAL were 
reported in 1980. PAL studies were 
followed up by others shortly there-
after in a race to clone its encoding 
gene. While reports of putative PAL 
gene cloning came in 1983/1984,6,7 
PAL proper was first cloned by Ed-
wards et al. in 1985.8

Arogenate and Phe/Tyr

The Conn lab became interested in 
how Phe and Tyr were being formed 
in planta in the 1980’s. This interest 
stemmed from Roy Jensen’s semi-
nal reports of a precursor to Tyr in 
blue-green algae, that was initially 
called pre-tyrosine9 but later re-
named as arogenate, Agn.10 The Agn 
(pre-tyrosine) route was found to be 
widespread in blue-green algae11 and 
coryneform bacteria,12 as well as be-
ing an intermediate to both Phe and 
Tyr13 in Pseudomonas aeruginosa. 
While microorganisms could utilize 
other routes to Phe/Tyr via trans-
amination of phenylpyruvate and 
4-hydroxyphenylpyruvate, Euglena 
gracilis14 was the first species identi-
fied with an apparently strict use of 
the Agn pathway to both Phe/Tyr. 

In vascular plants, Agn had been re-
ported earlier as a Tyr biosynthetic 
intermediate via the action of aroge-
nate dehydrogenase (ADH) in whole 
cell extracts of mung bean, although 
prephenate dehydrogenase (PDH) 
activity was also detected.15 

The Conn lab began to explore the 
role of Agn, and described sorghum 
(Sorghum bicolor) ADH with strict 
specificity for Agn,16 in agreement 
with similar reports of ADH in to-
bacco.17

For Phe biosynthesis in plants, pre-
phenate aminotransferase activity 
and the apparent absence of phe-
nylpyruvate aminotransferase activ-
ity additionally implicated the Agn 
route.15,18,19 Arogenate dehydratase 
(ADT) activity was finally detected 
in tobacco suspension cultures and 
spinach chloroplasts,20 and later in 
etiolated seedlings of S. bicolor in 
the partial purification of ADT.21Phenylalanine ammonia lyase 

(PAL) discovery4 

Art Neish had brought to UC Da-
vis the needed radio-labeled com-
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Arogenate (Agn) pathway to Phe and Tyr

Interestingly, our lab has extensively 
studied Agn and ADT, and the first 
genes encoding ADT (6-membered 
gene family) were reported by us in 
2007.22  Eric was pleased to learn in 
2016 that we were NASA supported 
to conduct an International Space 
Station (ISS) “multi-omics” study 
– scheduled for May 2018 – using 
Arabidopsis wild type and vari-
ous (lignin reduced) ADT mutants. 
It may be satisfying to his memory 
that we generated single double, 
triple, and quadruple homozygous 
ADT mutants that have differentially 
reduced lignin contents,23 some of 
which will be grown and investigat-
ed on ISS.  

Gallic Acid Biosynthesis and 
Sabbatical at Cambridge

Another interest of Eric’s came with 
a sabbatical to the Low Tempera-
ture Research Station in Cambridge 
in 1959/1960. The station at that 
time housed two highly respected 
plant scientist researchers and pio-
neers, Edgar Charles Bate-Smith 
and Tony Swain.  Eric teamed up 
with the latter to explore the inter-
esting question as to how gallic acid 

(a principal component of so-called 
hydrolysable tannins) was produced. 
In a publication resulting from that 
work,24 some important discoveries 
were made. 

deed shikimate derived, via the ac-
tion of shikimate dehydrogenase. 

Cinnamate 4-Hydroxylase 
(C4H) Discovery and 

Characterization

With the discoveries of PAL and 
TAL completed in 1961, the ques-
tion of how deamination reactions 
occurred at the enzyme level to give 
trans-cinnamic and p-coumaric ac-
ids, respectively, was solved.  The 
next target for the Conn lab was to 
resolve how hydroxylation of cinna-
mate to afford p-coumarate occurred 
in plants.  By 1967, the first report 
of a membrane-bound enzyme (re-
quiring NADPH as co-factor) was 
reported from pea seedlings and 
named cinnamate 4-hydroxylase 
(C4H).25 This conversion was later 
established to display cytochrome 
P450 behavior.26 When radiolabeled 
[4-3H]-cinnamic acid was used as 
substrate, the tritiated p-coumaric 
acid product obtained had its 3H 
previously at C-4 now at the meta 
or 3-position (through the so-called 
“NIH” migration or shift).27

As for PAL, the study of C4H was 
not pursued much more in the Conn 
lab. There were though an additional 
four reports in 1974, 1975, 1977 and 
1988 as interesting follow-on stud-
ies. One of these focused on C4H 
localization in ER enriched prepa-
rations from sorghum seedlings.28 
Mikio Shimada, a co-author on that 
study, went on to become the “lieu-
tenant” of Takayoshi Higuchi’s lab 
operation in Kyoto University.

Gallic acid

Using radiolabeled 14C glucose, ac-
etate, and Phe as possible precur-
sors to gallic acid (administered to 
excised leaves of Geranium pyrenai-
cum), it was established that 14C-Glc 
was the best precursor.  This sug-
gested that a pathway through shiki-
mate was the most likely. However, 
the results of these experi-
ments could not completely 
rule out that Phe might also 
be a precursor, albeit a poor-
er one. This question of two 
possible pathways remained 
topical for many years. Even-
tually, it was found by other 
researchers that the primary 
pathway operative was in- Cinnamate-4 hydroxylase (C4H) discovery25
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Cyanogenesis

Perhaps the largest contributions 
from the Conn lab scientifically – 
and certainly numerically – were 
on cyanogenesis.  Almost half of 
the publications from Eric’s lab ad-
dressed this topic directly or indi-
rectly. Moreover, Eric, his students, 
post-doctorals, and other visiting 
researchers frequently gave presen-
tations at PSNA (and elsewhere) on 
this subject – for example, Birger 
Møller. The latter researcher later 
focused much of his scientific career 
in Europe on (among other things) 
the molecular biology of cyanogen-
esis. Others involved substantially 
at PSNA in this area were Jonathan 
Poulton, a good friend and collabo-
rator of Eric, the late Helen Staf-
ford (mainly through her interests in 
metabolite channeling and enzyme 
complexes), and David Seigler 
amongst others. 

Cyanogenesis occurs in several 
thousand plant species where their 
cyanogenic glycosides, lipids or 
cyanohydrins accumulate in various 
tissues. On grinding or macerating 
(disrupting) such tissues, they come 
in contact with hydrolytic enzymes 
(or chemical conditions) that re-
sult in release of hydrogen cyanide 
(HCN). Some examples of cyano-
genic plants are flaxseed, sorghum, 
lima beans, cassava (Manihot escu-
lenta, Kranz), Acacia species, and 
Prunus species. For the latter, cya-
nogenic compounds accumulate in, 
for examples, (bitter) almonds and 
kernels and seeds of apricot, cherry, 
peach and plum. 

Ingestion of cassava roots not pre-
pared correctly as a foodstuff can be 
fatal due to cyanide poisoning.  In-
deed, in spite of its widespread use 
as a food in the developing world, 
every year there are avoidable deaths 
due to cassava being improperly 
prepared to remove the cyanide lib-

erated. Cassava is also the source of 
a hard grainy white starch substance, 
called Tapioca, extracted from cas-
sava root. Growing up with school 
dinners (lunchtime) in the 1950s and 
1960s in Scotland, Norman was very 
familiar with the oft ridiculed tapi-
oca pudding – often being described 
by British school children as frog 
spawn! 

Eric studied many aspects related to 
cyanogenic compounds beginning in 
the 1960s. 

Laetrile and amygladin: 
Quackery exposed

Well into Eric’s studies on cyano-
genesis biosynthesis (discussed be-
low), there were many (quackery) 
claims in the early 1970s of treating 
cancer successfully with laetrile, 
a semi-synthetic hydrolysis prod-
uct of amygdalin, the cyanogenic 
compound found in Prunus spe-
cies (see https://en.wikipedia.org/
wiki/Amygdalin for an historical 
perspective). The late actor Steve 
McQueen (http://www.nytimes.

com/2005/11/15/health/mcqueens-
legacy-of-laetrile.html) died of can-
cer in 1980 at the age of 50, and ap-
parently was given laetrile as part of 
an alternative “chemotherapeutic” 
regimen.  Laetrile was also claimed 
to be without toxicity by its propo-
nents.

Around the time of McQueen’s 
death, Eric had collaborated with 
various MDs and which resulted in 
2 research papers.29,30 These publi-
cations addressed acute and chronic 
toxicity of laetrile and amygdalin in 
both dogs (laetrile) and rats (amyg-
dalin). Among other funding sourc-
es, their studies were supported by 
the American Cancer Society. 

The first study with dogs30 resulted 
in 6 of the 10 dogs dying through 
acute cyanide toxicity, 3 others be-
ing neurologically impaired (diffi-
culty walking or in a coma), and 1 
dog that recovered from the experi-
mental regimen. In that paper, the 
authors noted that laetrile supporters 
had stated that “Laetrile is even less 
toxic than sugar”. 

Amygdalin and laetrile and HCN release

ß

“ ”
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The study of chronic toxicity in rats29 
was also devastating.  Eric and his 
co-authors concluded that: “we are 
able to conclude from our studies 
that Laetrile remains a hazardous 
drug, lacking not only therapeutic 
benefit in patients fearing cancer or 
having cancer, but possessing harm-
ful effects related to cyanide poison-
ing. We can predict from our studies 
that if amygdalin is taken chronical-
ly, it will produce neurologic dam-
age in humans similar to that seen 
in persons suffering from tropical 
ataxic neuropathy, a disorder attrib-
uted to chronic cyanide exposure”.

We are all fortunate to have scien-
tists like Eric and his colleagues in 
bringing the truth to the quackery 
about laetrile and amygdalin.  Yet 
even today some still hold belief that 
laetrile is an important anti-cancer 
compound.

Cyanogenesis 
biosynthesis studies

Eric’s comprehensive studies 
spanned more than 30 years, and 
largely involved biosynthetic pre-
cursor experiments, purification 
or partial purification of enzymes 
identified and their characterization, 
resolving questions on enzyme ste-
reospecificity and compartmental-
ization, and chemotaxonomy.

In terms of biosynthetic pathways, 
the cyanogenic glucosides, dhurrin, 
taxiphyllin, linamarin and lotaus-
tralin, were the principal targets for 
investigation.  Key questions at the 
onset of each of these studies were 
in identifying the precursors to these 
structurally diverse cyanogenic glu-
cosides, in establishing the source of 
the N in these compounds, as well 
as how the HCN was liberated. Then 
followed investigations on enzymol-
ogy and compartmentation (of me-
tabolites and enzymes).

Sorghum cyanogenic glucoside 
dhurrin biosynthesis and HCN 

release

Eric’s first foray into cyanogenesis31 
demonstrated that homogenized 
etiolated seedling preparations of 
sorghum (S. vulgare) were able to 
convert its cyanogenic glucoside 
dhurrin into molar equivalents of 
HCN and p-hydroxybenzaldehyde. 
One of the corresponding enzymes 
involved, initially named oxyni-
trilase, was purified 175-fold from 
the same source.32  It catalyzed the 
conversion of the cyanohydrin of 
p-hydroxybenzaldehyde (p-hydroxy 
mandelonitrile, the deglycosylated 
derivative of dhurrin) into HCN 
and p-hydroxybenzaldehyde.  Later 
renamed as hydroxynitrile lyase 
(HNL), it was purified to apparent 
homogeneity from sorghum with 
one of the purification steps using 

the now not too often used – but 
highly valuable – technique of ana-
lytical centrifugation.33

Two dhurrinases (dhurrinase 1 from 
coleoptiles and hypocotyls, and 
dhurrinase 2 from the leaves) were 
subsequently isolated and character-
ized from S. bicolor.34 These inves-
tigations thus established how the 
HCN generating system functioned 
on tissue disruption.

Dhurrin [(S)-p-hydroxymandelo-
nitrile ß-D-glucopyranoside] for-
mation itself was also of particular 
interest as to its biosynthetic path-
way, as it is a C6C2 metabolite and 
not a C6C3 phenylpropanoid.  Nev-
ertheless, Eric’s lab demonstrated 
that radiolabeled dhurrin was de-
rived from [U-14C]-shikimic acid, 
[3-14C]-and [U-14C]-Tyr, as well as 
[1-14C]-p-hydroxymandelonitrile, 

Proposed dhurrin biosynthesis and HCN release
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when conducting radiotracer ex-
periments with etiolated sorghum 
seedlings.35,36 Double-labeling ex-
periments also showed that only the 
carboxylic acid carbon of Tyr was 
lost, and the Tyr nitrogen retained.37 
The corresponding dhurrin produc-
ing glucosyltransferase was next 
purified 77-fold, and found only to 
stereospecifically glycoslylate (S)-
p-hydroxymandelonitrile, and not 
the (R)-form.38 Thus the origins of 
both the C6C2 skeleton and the N of 
dhurrin were determined, as well as 
the general biosynthetic pathway to 
dhurrin.

Establishing how Tyr was converted 
into p-hydroxymandelonitrile was 
the next challenge. Enzymatic ac-
tivity (NADPH dependent) for this 
conversion (with intermediary p-
hydroxyphenylacetaldoxime) was 
demonstrated using S. bicolor micro-
somal preparations.39 A subsequent 
hydroxylation step of p-hydroxy-
phenylacetonitrile into p-hydroxy-
mandelonitrile in the microsomes 
was found to occur with retention of 
configuration.40 N-hydroxytyrosine 
was later shown to be the first inter-
mediate in dhurrin biosynthesis, and 
at the time this was considered to be 
the first a-N-hydroxyamino acid in a 
biological system.41 

The overall microsomal engendered 
steps from Tyr are thus considered 
to be cytochrome P450 catalyzed. 
One CYP450 apparently produces 
N-hydroxytyrosine first, followed 
by its N-dihydroxy counterpart, de-
hydration of which affords the cor-
responding oxime (p-hydroxyphen-
ylacetaldoxime). A second CYP450 
sequentially produces p-hydroxy-
phenylacetonitrile and then the cor-
responding (S)-p-hydroxymandelo-
nitrile, respectively. Thus, the entire 
biochemical pathway to dhurrin had 
been determined.

The Conn lab next focused on where 
the corresponding metabolites and 
enzymes in dhurrin biosynthesis 
were located, and thus how the pro-
cess of subsequent HCN liberation 
occurred. Dhurrin was found to ac-
cumulate in S. bicolor vacuoles,42,43 
and then later to be almost entirely 
located in the leaf blade epidermal 
layers, as was the p-hydroxyman-
delonitrile glucosyltransferase.44 By 
contrast, the corresponding dhur-
rinase (dhurrin-ß-glucosidase) and 
HNL were almost exclusively in 
mesophyll tissue.45 

These results thus beautifully ex-
plained how disruption of sorghum 
tissues (compartments) allowed for 
HCN generation.

Taxiphyllin (R-form of 
p-hydroxymandelonitrile 

glucoside) biosynthesis in 
Triglochin maritima

In an analogous investigation to that 
of dhurrin biosynthesis, the path-
way to taxiphyllin (R-form of p-
hydroxymandelonitrile glucoside) 
was investigated using microsomal 
preparations from T. maritima seed-
lings.46 This demonstrated that Tyr 
was converted into (R)-p-hydroxy-
mandelonitrile, via N-hydroxytyro-
sine, p-hydroxyphenylacetaldoxime, 

and p-hydroxyphenylacetonitrile, 
respectively.

Flax cyanogenic glucosides 
(linamarin and lotaustralin) 
biosynthesis and HCN release

Flax (Linum usitatissimum) is well 
known to produce the cyanogenic 
glucosides, linamarin and lotaustra-
lin, particularly in seed tissue. Both 
cyanogens are also formed in many 
other plant species. Linamarin is, for 
example, the main cyanogen in cas-
sava.

In 1964, George Butler and Eric 
Conn reported47 initial experiments 
on investigating their biosynthetic 
pathways. Using flax seedlings, it 
was demonstrated that the aglycone 
moieties of both linamarin and lo-
taustralin were derived from radio-
labeled [U-14C]-L-valine and [U-
14C]-L-isoleucine, respectively, thus 
demonstrating that as for dhurrin, 
such natural products were amino 
acid derived. Additional studies 
demonstrated [U-14C] labeled isobu-
tyraldoxime intermediacy into lina-
marin,48 as well as [1-14C]-isobutyr-
onitrile (acetone cyanohydrin) and 
[1-14C]-a-hydroxyisobutyronitrile.49 
The intermediacy of 2-hydroxy-
isobutyraldoxime was also another 
possibility.50 The corresponding glu-
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cosyltransferase was then partially 
purified, and exhibited high specific-
ity for acetone and butanone cyano-
hydrins, as well as UDP-glucose,51 
with subsequent evidence that the 
same glucosyltransferase catalyzed 
formation of both laminarin and 
lotaustralin, based on inhibition ex-
periments.52  However, the glucos-
yltransferase could glycosylate both 
R- and S-forms of the aglycones in 
vitro.53 As only the R-isomers are 
formed in flax, the glucosyl transfer-
ase only has the R-isomers to glyco-
sylate in vivo.

Using flax seedling microsomal 
preparations in the presence of 
NADPH, it was later demonstrat-
ed that these can afford laminarin 
when incubated with valine. N-Hy-
droxyvaline and isobutyraldoxime 
were also converted with the en-
zymatic activity for these conver-
sions being localized to developing 
cotyledons.54 Catalytic formation of 
both laminarin and lotaustralin by 
the same enzyme in the microsomal 
preparation was subsequently re-
ported.55 
As for the enzymology of HCN 
release from dhurrin, cyanogenic 
ß-glucosidases affording the corre-
sponding aglycones were first iso-
lated from flax seeds. These were 
named linamarase and linustatinase 
respectively, where the former de-
glycosylates the cyanogenic mono-
glucoside linamarin and the latter 
the diglucoside neolinustatin.56 The 
final step generating HCN was cata-
lyzed by the acetone cyanohydrin 
lyase, purified 136-fold from young 
flax seedlings.57 

Linamarin and lotaustralin 
biosynthesis in other 
cyanogenic species

The Conn lab also investigated lina-
marin and lotaustralin in Lotus58,59 
and Costa Rican wild lima bean 

(Phaseolus lunatus)60,61 species. In 
both Lotus arabicus and L. tenuis, 
[14C]-valine and [14C]-isoleucine 
were incorporated into linamarin 
and lotaustralin. In the wild lima 
beans, analyses of mesophyll cells 
and cell wall extracts indicated that 
linamarase activity was apoplast lo-
calized, whereas the linamarin and 
HNL were cellular.60,61

Peach, cherry laurel and 
Ximenia species prunasin 

biosynthesis and HCN release

Prunasin differs from dhurrin in 
lacking a 4-hydroxy group on its 
aromatic ring. As for the latter, pru-
nasin was also aromatic amino acid 
derived, as [3-14C]-Phe administered 
to peach seedlings was incorporated 
into this cyanogenic glucoside.62 
Follow on studies with cherry laurel 
(Prunus laurocerasus) established 
that [1-14C]-phenylacetonitrile and 
a-[1-14C]-hydroxyisobutyronitrile 
were also intactly incorporated 
into prunasin;49 analogous to dhur-
rin, 2-hydroxyphenylacetaldoxime 
could possibly be an intermediate to 
prunasin as well.50  Corresponding 
mandelonitrile lyases that hydrolyze 
benzaldehyde cyanohydrin releasing 
HCN were later partially purified 
4.3 fold and 122-fold from Prunus 
lyonii and Ximenia americana,63 re-
spectively.

ß-Cyanoalanine and 
ß-cyanoalanine synthase in 

Lotus tenuis

ß-cyanoalanine is a rare example of 
a nitrile containing amino acid, that 
also caught the attention of Eric as 

an interesting scientific biosynthetic 
question. Using mitochondria en-
riched preparations from L. tenuis 
seedlings,64 it was established that 
that this preparation was able to 
catalyze formation of ß-cyanoala-
nine in the presence of cysteine and 
cyanide. This enzyme was also pu-
rified circa 1700-fold from blue lu-
pine (Lupinus angustifolia) etiolated 
seedlings, and was highly specific 
for L-cysteine.65  Subsequent studies 
investigated the stereochemistry of 
this enzymatic reaction where it was 
found that it occurred with retention 
of configuration when the -SH group 
was replaced by a -CN functional-
ity.66 ß-cyanoalanine synthase was 
later localized in mesophyll and epi-
dermal protoplasts from sorghum, 
maize, and pea,67 as well as in the 
mitochondrial enriched preparation 
from mesophyll protoplasts from 
barley (Hordeum vulgare) leaves.68 

Acacia and Eucalyptus 
chemotaxonomy studies

Eric’s lab has had a long, productive 
interest in cyanogenic glycosides 
in Acacia and Eucalyptus species, 
but mainly from the perspective 
of phytochemical identification 
and chemotaxonomy comparisons.  
One species of Acacia is named in 
honor of Eric, Acacia conniana.69 
Additionally (see below, Eric and      
Louise Conn’s Philanthropy and 
UC Davis), there is an Acacia grove 
at the UC Davis Arboretum housing 
50 Acacia species in honor of the 
Conns.

Acacia species belong to the (pea) 
Fabaceae family, and plant forms 
range from shrubs to trees. One of 

ß-Cyanoalanine and ß-cyanoalanine synthase discovery64,65

ß
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the best known is mimosa, and vari-
ous Acacia species are also well 
known for their tannins and uses in 
tanning leather.

Eric’s contributions on Acacia cya-
nogenic glycosides were largely 
through collaborations with David 
S. Seigler (Univ. of Illinois at Cham-
pagne Urbana), John E. Dunn (UC 
Davis), and Bruce Maskin (Western 
Australian Herbarium, South Perth, 
Australia). Some 11 collaborative 
papers were published between 1975 
and 1988 (10 in Phytochemistry, and 
1 in Biochemical Systematics and 
Ecology, respectively).

In the first report in 1975,70 a cya-
nogenic glucoside acacipetalin was 
isolated and identified from Acacia 
sieberiana, with its aglycone found 
to be isoleucine-derived. The later 
papers dealt with different Aca-
cia species from all over the world 
(Africa, Australia, Argentina, Costa 
Rica, North America Mexico, Ven-
ezuela, and their cyanogenic glyco-
side constituents). These and other 
contributions have helped in revis-
ing Acacia taxa classifications in re-
cent years.

Eric’s final research paper (in Phy-
tochemistry in 2008),71 in collabo-
ration with Australian researchers, 
addressed the frequency and distri-
bution of cyanogenic glycosides in 
Eucalyptus species in Australia, with 
some 420 species analyzed. Their 
analysis indicated that 4% of the 
species contained cyanogenic gly-
cosides. Important chemotaxonomic 
relationships could thus be deduced, 
as well for predicting which species 

might be best for plantations sup-
porting wildlife and in preserving 
genetic diversity.

Eric’s Unflagging Professional 
Dedication: Phytochemistry, 

Plant Phenolics Group, 
Phytochemical Society 
of Europe (PSE), Plant 

Phenolics Group of North 
America (PSNA), Archives of 
Biochemistry and Biophysics, 

Plant Physiology, and 
American Society of Plant 

Biology (ASPB)

Eric was a tireless supporter of, 
and leader in, his chosen discipline. 
From the 1950s onwards, his activi-
ties were critical for the expansion 
of the research efforts in plant bio-
chemistry, plant chemistry, and plant 
metabolism. First came the period 
where Tony Swain and Eric worked 
and spent together, beginning in the 
late 1950s. This was important not 
only for the international plant bio-
chemistry/chemistry journal Phy-
tochemistry getting off the ground, 
but also in putting together the Plant 
Phenolics Group in Europe. By 
1957, the Plant Phenolics Group had 
Tony as founder Secretary and Eric 
as Chairman.72 

Tony Swain then met with the leg-
endary publisher mogul Robert 
Maxwell and Richard Gilbert of 
Pergamon Press. This resulted in 

an agreement to begin a new jour-
nal Phytochemistry, the first issue of 
which was in 1961. Phytochemistry 
later joined the Elsevier stable. Tony 
and Jeffrey Harborne were quick to 
bring stellar scientists, such as Eric, 
onto the then new and distinguished 
Editorial Board. Eric remained on 
the board for about 40 years.

With a rapid level of interest by sci-
entists in the fledgling Plant Pheno-
lics Group in 1957, it rapidly grew in 
stature and size, eventually becom-
ing the Phytochemical Society of 
Europe (PSE). 

On the other side of the Atlantic, the 
tireless efforts of Victor Runeckles, 
Stewart (Stew) Brown, Leonard 
Jurd, Simon H. Wender, Eric Conn, 
Tom Mabry, Neil Towers and oth-
ers also near contemporaneously 
resulted in formation of the Plant 
Phenolics Group of North America 
(PPGNA) in 1961. The society then 
was amusingly “renamed” by Chris 
van Sumere as the “Plant Alcoholics 
Group of North America”, this being 
Norman’s recollection of their con-
versation in the early 1990s!  

PPGNA later became the Phyto-
chemical Society of North America 
(PSNA) in 1966.  Chris was also a 
researcher at the Prairie Regional 
Laboratory (PRL) in the 1960’s, 
living in a house on the same street 
where Laurence Davin resided near-
ly 30 years later while working as 

Eric Conn with Jerry McClure at the 1972 PSNA Meeting in Syracuse 
(Photo courtesy of Connie Nozzolillo).
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a post-doctoral at the then renamed 
Plant Biotechnology Institute (PBI)!

Note the two photos of Eric at PSNA 
meetings in 1972 and 1984, respec-
tively.

We can thus collectively thank Eric 
(and the other pioneers) for their vi-
sion, commitment and determination 
at that time. They put into place—or 
helped put into place—the key de-
velopments from which our fields 
evolved, including formation of the 
societies and publication outlets that 
we so warmly endorse, support, and 
need.

Some personal reflections:
Eric and PSNA

 
My (Norman’s) introduction to Eric 
Conn and to PSNA can be credited to 
a long term friend and collaborator, 
the late G. H. Neil Towers. Norman 
had known Neil since beginning his 
PhD (Chemistry) graduate studies at 
UBC in 1973. They later worked on 
several projects together until Neil’s 
passing in November 2004.

In 1985, and although Norman was 
based in greater Montreal at the time, 
Neil strongly urged him to attend the 
25th PSNA Annual Meeting in Pa-
cific Grove (Asilomar Conference 

Center) in CA. One attractive aspect 
of the meeting was its focus on the 
shikimic acid pathway. Another at-
traction was that PSNA meetings 
were relatively small (100-300 at-
tendees or so), a welcome change 
from other conferences numbering 
in the tens of thousands.

At Asilomar, Norman first met Eric, 
and his charming wife Louise. Thus 
began what was to be a long friend-
ship until his passing last year. Nor-
man’s memories to this day of the 
Asilomar PSNA meeting are very 
fond.  From thereon, Norman at-
tended as many of the annual PSNA 
meetings as he could.  

Time’s Not Up!

One vivid and slightly amusing 
memory (at least from Norman’s 
perspective) was with the 27th  PSNA 
Annual Meeting in 1987 held in 
Tampa, FL, organized by John Ro-
meo. At that meeting, all of the lu-
minaries and stalwarts in the PSNA 
were in attendance, such as Eric, 
Neil Towers, Cecilia McIntosh, Hel-
en Stafford, John Romeo, Dave Loo-
mis, Jim Saunders, Mark Berhow, 
Stew Brown, Connie Nozzolillo and 
others. At this and all other meet-
ings, Eric always displayed intellec-
tual interest, remarkable tact, pleas-
ant humor, and was a very positive 
influence in every respect. 

Norman’s recollection is of one af-
ternoon’s session, where the first 
two talks were given by Dr. Alicja 
Zobel, a most enthusiastic scientist 
and speaker. She had very recently 
married Stew Brown, who by then 
(in his late 50’s or early 60’s?) had 
seemed a confirmed bachelor.

Stew’s role that day was as Chair-
man of the afternoon’s session. He 
was determined to keep it on time. 
As Norman recalls, the lecture the-
atre was a bit raised in elevation 

from where Neil Towers and he sat 
side by side. Stew first addressed 
the assembled conferees by declar-
ing his responsibilities as Chairman. 
Each speaker’s allotted time (which 
if recalled correctly was 15 minutes 
in total) would include 3 minutes for 
questions. Stew would rise two min-
utes before the allocated speaking 
time (of 12 minutes) and announce 
to the speaker that 2 minutes were 
left to speak. To keep the session on 
time, the 15 minutes would be en-
forced.

Alicja Zobel began the first talk 
with essentially a full carousel of 80 
slides or so. While Neil and Norman 
listened attentively, they could see 
that the carousel’s slide show had 
barely begun. The 10th minute was 
fast approaching. At that point, Stew 
announced loudly there were 2 min-
utes left to speak. Alicja went into 
what seemed to Norman and Neil as 
overdrive, and yet the 12th minute ar-
rived with barely a dent in the slides 
shown. 

Stew announced that the speaker 
was now using the time for ques-
tions. The final 3 minutes seemed 
as a strobe light show, as the pace 
of slide changing approached warp 
speed. Fifteen minutes had now 
elapsed, with a whole slew of slides 
yet unexposed to the audience. 

Cool and unflustered, Alicja halted 
the presentation apparently midway.  
She then asked the audience if they 
had any questions. Only to have the 
Chairman (and now her beloved 
hubby) announce “No time for ques-
tions”!

Stew went on to introduce the next 
speaker. This was again Alicja.  She 
was armed with another full carousel 
of slides. The next fifteen minutes 
were exactly as before, and again 
it was “Time’s up”. Stew began to 
introduce the next speaker, when 

1984 PSNA Meeting with Eric Conn 
and Sam Asen (Photo courtesy of 
Connie Nozzolillo).
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Alicja proudly exclaimed that “The 
audience want to ask questions”. 

Stew politely but firmly declined his 
spouse’s request. 

So Alicja leaned over the very front 
of the theatre stage to get as close to 
the conferees as possible. She again 
– and now more pointedly – stated 
that “The audience want to ask ques-
tions”.

The atmosphere in the lecture hall 
became highly charged.  

Everyone was riveted to their seats!

The newlyweds were apparently in a 
standoff!

Peace came to reign, when Eric soft-
ly purred “I think there’s time for 
some questions”.

Questions then followed.

The last thing Norman recalls about 
the session was Stew loudly mutter-
ing from the very back of the stage 
that: “I can see the Chairman’s NOT 
in charge”!

Both Stew and Alicja are accom-
plished scientists. They have long 
been great supporters of PSNA and 
as contributors in many ways. The 
important point of the recollection 
here was that Eric tactfully defused 
what seemed to be (or might have 
been) a momentary standoff be-
tween the newlyweds. The session 
continued without a hitch following 
Eric’s “intervention”. 

All of us were to see many examples 
of Eric’s good judgment, coolness, 
and tact in the years to come.

The next PSNA meeting Norman at-
tended was the following year (1988) 
in Iowa City (organized by Jonathan 
Poulton). This was where both Neil 

and he first met Laurence Davin, 
who many years later became both 
Norman’s spouse as well as key co-
researcher. Laurence fondly remem-
bers meeting Eric there for the first 
time, where she presented a poster 
on her work on glucosinolates.

PSNA greatly benefitted from Eric’s 
commitment to the Society. Eric 
served as Vice-President from 1970-
71, then President (1971-1972), 
before taking on the onerous re-
sponsibility of the PSNA’s Recent 
Advances in Phytochemistry where 
he was Editor-in-Chief from 1984-
1989. Eric also ensured that chap-
ters for each volume were on time 
by withholding reimbursement of 
travel expenses etc. until the draft 
manuscript was in hand! This saved 
him much angst!

Eric and Phytochemistry

As indicated earlier, Eric was on 
the Phytochemistry Editorial Board 
for a period of nearly 40 years, as 
well as being a regular contributor 
to the journal. From Norman’s per-
sonal perspective as Phytochemistry 
Regional Editor from the nineteen-
nineties onwards, Eric was a won-
derful Editorial Board member. Eric 
could always be relied upon for fair, 
incisive, constructive, and timely re-
views.

Phytochemistry also recognized 
Eric’s many achievements. In 1994, 
he was informed that he was cho-
sen to receive the highly prestigious 
Pergamon Phytochemistry Prize and 
Certificate for his manifold contribu-
tions. The photos below show Eric 
receiving this coveted award later in 
1995. There is also a wonderful pho-
to of Eric and the late Ragai Ibrahim 
at the same meeting!

It does not seem that long ago when, 
in 2008, Norman handled the pro-
cessing of Eric’s final scientific con-
tribution (to Phytochemistry) on cy-
anogenic glycosides in Eucalyptus 
plant species in Australia with his 
collaborators there.71

Eric receiving the Pergamon Phytochemistry Prize in 1995 during the PSNA 
meeting held in Sault Ste Marie (Photo courtesy of Connie Nozzolillo)

Eric with Ragai Ibrahim who passed 
away on November 19, 2017 (Photo 
courtesy of Connie Nozzolillo)
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Eric and the WSU DOE-NSF-
USDA Plant Biochemistry 

Research and Training Center 
(PBRTC)

With the then great need to produce 
more plant biochemists (in their 
myriad forms), Norman submitted 
a tri-agency proposal in a highly 
competitive announcement to put in 
place the WSU DOE-NSF-USDA 
Plant Biochemistry Research and 
Training Center (PBRTC).  It was 
selected for funding from 1995 to 
2000.  Both Eric and Paul Stumpf 
served on the PBRTC Advisory 
Committee, and they also gave won-
derful talks at the summer course of-
ferings that continued until 2004. In 
particular, Eric enthralled attendees 
as to the challenges that they had 
faced at the beginning of their ca-
reers; for example, co-factors had to 
be isolated as they could not be pur-
chased, such as NADPH and NADP 
(see segment below “A summary of 
Eric’s own personal reflections”) 
from large quantities of hog liver. 

Eric and Archives of 
Biochemistry and Biophysics 

(ABB)

Scientific journals, such as Phyto-
chemistry and ABB, fall into the 
category of specialized (meaning 
expert-driven) journals. In addi-
tion to Eric’s Phytochemistry Edi-
torial Board involvement, he tire-
lessly served as both Editorial Board 
member of ABB from 1972–1991, 
as well its Executive Editor from 
1975–1991. For many readers per-
haps unfamiliar with the roles of a 
competent, well respected, Editor 
this was a huge time commitment 
that was—and remains—greatly ap-
preciated.

American Society of Plant 
Biologists (ASPB), previously 

American Society of Plant 
Physiologists (ASPP)

Eric was also deeply involved with 
the American Society of Plant Bi-
ologists (ASPB), beginning with 
its forerunner, the American Soci-
ety of Plant Physiologists (ASPP). 
There he served in numerous well-
received capacities in helping it 
achieve its tremendous standards 
and worldwide appeal that it enjoys 
today. This included him being: As-
sistant Editor of Plant Physiology 
from 1968–1972; Editorial Board 
Member from 1980–1983; President 
Elect ASPP 1985–1986; and Presi-
dent ASPP 1986–1987.

As important as research is in aca-
demia, another is in training the next 
generation of scientists. In many re-
spects, success of a research lab can 
be viewed not only from the publi-
cations but also in the training and 
placement of its researchers. The 
Conn lab was a fertile ground in 
both endeavors, and many research-
ers from there went onto very distin-
guished careers.

A few examples here will suffice: 
Professor Heinz G. Floss (now 
Emeritus), University of Washing-
ton, who has left a wonderful legacy 
in the study of the biosynthesis of 
many medicinally important natural 
products, as well as to metabolites 
such as lysergic acid (LSD). Heinz 
joined the Conn lab, after studying 
under the remarkable Meinhart H. 
Zenk in Germany. Heinz also left a 
wonderful legacy in his training of 
members of the now successful cur-
rent generation of research scientists 
in academia.

Klaus Hahlbrock, now Emeri-
tus Professor, but previously Max 

Planck Institute Director. Klaus 
trained under the guidance of Hans 
Grisebach, the other plant biochem-
istry powerhouse in Germany (next 
to Meinhart’s) at the time.

Birger Møller, University of Co-
penhagen, who has spectacularly 
pursued many different studies of 
cyanogenic glucoside research – 
ranging from biosynthesis, trans-
port, storage, and degradation to ap-
plications of synthetic biology. 

Many other researchers from the 
Conn lab have gone onto notable 
successes in academia – such as 
Adrian J. Cutler, Lee Hadwiger, 
Basil Nikolau, Jonathan Poulton, 
James Saunders, David Seigler, Er-
nie Uribe, and Eve Wurtele.

Some Quotes by Eric’s 
Colleagues and Others whose 

Life He Touched

UC Davis remembers Eric as a 
Founding Father of Biochemistry 
and Biophysics at UC Davis (https://
biology.ucdavis.edu/news/remem-
bering-eric-conn-founding-father-
biochemistry-and-biophysics-uc-da-
vis ). Some quotes by current faculty 
(see link for additional context) and 
others whose life he impacted in-
clude:

Michael Dahmus, UC Davis Dis-
tinguished Professor Emeritus and 
former Chair, Department of Molec-
ular and Cellular Biology. “Eric was 
the kind of person you liked to bump 
into in the hallway, always positive, 
insightful, inquisitive and just a joy 
to talk with. He was an exceptional 
educator and a great role model for 
young faculty.”

Judy Callis, UC Davis Vice-chair 
and Professor of Molecular and Cel-
lular Biology, remembered Conn as 
a mentor who helped co-instruct her 
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first large biochemistry lecture. “He 
was always very fair and patient. 
He respected students. He gave me 
advice when needed, but also let me 
organize my lectures in a way that 
worked for me. I was very apprecia-
tive of his mentorship and guidance 
when I began teaching!”

Charles Gasser, UC Davis Profes-
sor of Molecular and Cellular Biol-
ogy, and Eric was Gasser’s primary 
mentor. “Eric Conn provided advice 
on almost every aspect of being a 
professor, from sharing his knowl-
edge on big subjects like how to 
plan and staff a research program, 
to small topics like where to find pa-
per clips in the office. His kindness 
and knowledge were indispensable 
to me.”

Some other lives impacted:

Bob Stack, Program Manager, 
Physical Sciences,  BES, DOE, 
previously a UC Davis Biochemis-
try graduate student, (1976-1981):   
“Eric had an enormous influence on 
all the biochemistry graduate stu-
dents at Davis, even the ones who 
chose to do their thesis work with 
other professors. Of course, Eric and 
“PK” (Paul K. Stumpf) were our un-
official mentors even when we were 
grad students working in other labs!”

Frank Hagie UC Davis Under-
graduate Experience. “I was an un-
dergraduate genetics student at UC 
Davis in the late 1970’s.  I took an 
upper division biochemistry course 
team taught by Professors Eric 
Conn and Paul Stumpf. We used 
their book “Outlines of Biochemis-
try.” Early in the class, I saw them 
together on campus.  I introduced 
myself and asked whether for their 
class, I would be better served read-
ing from a more detailed biochem-
istry textbook.  Dr. Conn responded 
with a smile: “No, read and un-
derstand our book, listen and take 

good notes in class, study hard, and 
the other biochemistry books will 
be easy.” 
  He was right.

Frank Hagie, CEO & President of 
Applied Phytologics (API), Inc. In 
1995, I returned to Sacramento, CA 
and served as the CEO & President 
of API, Inc., a plant biotechnology 
company (now Ventria Biosciences, 
www.ventria.com).  In that role, and 
with this being about 20 years after 
I took his class, I called Dr. Conn 
and introduced myself and asked to 
meet with him about the company.  
In our first meeting at UC Davis, in 
his office, I asked him to serve on 
the company’s Scientific Advisory 
Board.  We talked plant biotechnol-
ogy, and one of the company goals 
of genetically modifying cereal met-
abolic pathways to produce lignans 
in cereal grains.  He accepted the 
position.  

When I was leaving his office, he 
smiled and offered one last com-
ment. “Sounds like you understood 
our book and our class, and it 
helped you with plant biochemis-
try” 
  He was right again. 

Shortly after that initial meeting, Dr. 
Conn gave me a call and asked me 
to drop by his office to talk about the 
lignan project, following his project 
review.  In our meeting, he detailed 
likely molecular biology changes to 
cereal grains necessary to modify 
metabolic pathways to for the first 
time produce lignans in transgen-
ic cereal grains.  At the end of the 
meeting, he commented as follows.  
“You ought to get in touch with Dr. 
Norman Lewis from Washington 
State University for this project.”  

Through a very productive collabo-
ration, API and Dr. Lewis’ lab gener-
ated transgenic rice plants metaboli-
cally engineered to product lignans 

in the transgenic rice grains, a sig-
nificant advance. 
  He was right yet again.”

Richard Sayre, New Mexico Con-
sortium: “My first personal contact 
with Eric was as an invited seminar 
speaker at Davis, when I was with 
Ohio State University (OSU). I re-
member the meeting with Eric as 
one of the most engaging and gra-
cious meetings I had with a senior 
scientist. We were just starting our 
work on cyanogenic glycosides in 
cassava. To meet the “father” of cya-
nogenic glycosides was one of the 
highlights of my career.

Several years later, the graduate stu-
dents in the OSU Plant Biology pro-
gram invited Eric for the Waller Lec-
ture, which they organized. Over the 
many years I was involved with the 
Waller lecture, Eric stood out as one 
the most impactful lecturers invited. 
The students universally expressed 
that their conversations with Eric 
were among the most engaging and 
sincere that they had with a guest 
scientist. Similar thoughts were ex-
pressed by others. 

During my frequent travels to Africa 
for the Gates Foundation cassava 
biofortification programs, I would 
often encounter African scien-
tists who had trained with Eric and 
would share stories. Those whom 
had trained with Eric felt as though 
they were members of his family. 
Eric and his wife would often host 
foreign students in their home for 
Thanksgiving. Eric’s legacies will 
be many. His science was ground 
breaking and his many students have 
gone onto stellar careers. 

But, it was his genuine encourage-
ment and support of young scientists 
that will best serve as an example of 
Eric’s spirit to present and future sci-
entists for many years to come”.
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Eric and Louise Conn’s 
Philanthropy and UC Davis - 
From UC Davis Academia to 

the Arboretum

Throughout his entire life, Eric had 
enormous appreciation for the pro-
gressive academic environment, as 
well as the positive culture and loy-
alty, that existed within the UC Da-
vis community. This was important 
to him, including in support of his 
own relentless quest for excellence. 
As Norman can personally attest, 
Eric’s appreciation to UC Davis was 
reciprocated by both Eric and his 
wife Louise.  One aspect in particu-
lar was the UC Davis Arboretum, a 
favorite walking, cycling, and meet-
ing place on the UC Davis campus 
for the community and visitors alike. 
Every time Laurence and Norman 
were at UC Davis, Eric would urge 
them to visit the arboretum (which 
they often did while out running). 

Eric, Louise, and the Conn family 
made various commitments to UC 
Davis through the Arboretum. This 
stemmed from Eric’s interest in 
Acacia species beginning in about 
1960 (http://arboretum75th.ucdavis.
edu/75-stories/arboretum-stories-
eric-conn). In 2001, they began the 
Louise and Eric Conn Endowment 
Fund (see https://give.ucdavis.edu/
AARB/122180 ) to help financially 
support the Arboretum, and prior to 

that they had – and continued to – 
support it as volunteers, researcher, 
advocates and donors. Indeed, this 
lovely Arboretum has an Acacia 
grove of more than 50 species in 
honor of the Conn’s, and which in-
cludes Acacia conniana,69 that was 
named in honor of Eric’s research on 
cyanogenesis. By 2012, and follow-
ing the passing of his beloved Lou-
ise, he provided additional (match-
ing funds) to again further support 
the progression of the Arboretum 
(http://publicgarden.ucdavis.edu/
development/dr-eric-conn-offers-
uc-davis-arboretum-first-annual-ap-
peal-matching-challenge ). 

A Summary of Eric’s Own 
Personal Reflections

Eric’s life journey—so well spent 
—would not be not complete with-
out glimpses of his early childhood.  
Eric had —long before our writ-
ing this compilation—summarized 
many key points and events in his 
life.73-75 This included his progres-
sion to graduate school and the key 
influences therein, to his wonder-
ful and far-reaching career in aca-
demia. In many respects, he was a 
paragon of virtue and integrity. Here 
we try to capture some of Eric’s 
Early Memories (slightly reworded 
from the above references and with          
Norman’s personal anecdotes).

Eric was born in Berthoud, Colo-
rado, on January 6, 1923, the 4th and 
last child of William and Mary Anna 
Conn, where his father served as as-
sistant manager of a Farmers’ Union 
grain elevator. His family then 
moved in the early 1930’s to Bel-
laire, Kansas, for his father’s grain 
elevator business. This was the time 
of the Great Depression, where they 
too experienced firsthand the dread-
ful Dust Bowl years and the corre-
sponding devastating effects on the 
Great Plains. The Conn family lost 
most of their assets then, except for 
their home. During this time, Eric 
became proficient in playing piano 
and in developing a lifelong love of 
trains. 

The family next moved to Fort 
Morgan, Colorado, a small town of 
around 5,000. There his father ran a 
gasoline (petrol) filling station, and 
his mother took in boarders to help 
make ends meet. This was, in many 
ways, a time for the family to “start 
again” in life, as it was for many. 
While there, Eric learned to play 
the pipe organ in a local Methodist 
church. Scholastically, he got off to 
a great start, graduating as Valedicto-
rian from Fort Morgan High School 
in 1940. He won an all-tuition schol-
arship for 4 years to study at the Uni-
versity of Colorado, Boulder. 

UC Boulder
undergraduate studies

As Eric began undergraduate uni-
versity life, he lived and worked in 
the men’s dorm, rising early to serve 
breakfast as a “hasher” to the other 
male students. At Boulder, he had 
an interview with a chemistry pro-
fessor, Dr. Reuben Gustavson (“Dr. 
Gus”). Dr. Gus convinced Eric to 
major in Chemistry, and helped him 
get a military deferment at the begin-
ning of WW2 to let him finish col-
lege.  He ultimately became a great 
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influence in his life. Eric graduated 
with a bachelor’s degree in chemis-
try (cum laude) in 1944. 

Manhattan Project

Dr. Gus next arranged for Eric to be 
hired immediately by the Manhat-
tan Project at Oak Ridge, Tennes-
see. He traveled there by train and 
worked primarily as an inorganic 
chemist through the remainder of 
World War II - first as a civilian, and 
then with the same work after being 
drafted into the US Army in 1945 
as a private. Eric’s first publication 
(co-authored) was on the half-life of 
an isotope of nickel produced in the 
experimental, plutonium-producing 
uranium pile at Site X-10 in 1946.76

The Manhattan Project itself was in 
many ways conceived at the Cos-
mos Club in Washington, DC, on 
December 6, 1941 (a day before 
the Pearl Harbor attack). This oc-
curred through meetings of Univer-
sity of Chicago (UC) Nobel Prize 
scientist Arthur Compton with top 
White House science advisers - first 
through the Plutonium Project and 
then with the Manhattan Project. 
(https://books.google.com/books?id
=tgjuoe2W4BoC&pg=PT28&lpg=P
T28&dq=manhattan+project+and+
cosmos+club&source=bl&ots=wJZ
1M4SLzP&sig=V0Dp-D9Z7hF0vC
j9Fj22iVAKkGo&hl=en&sa=X&v-
ed=0ahUKEwi9m5f7tIXXAhUY02
MKHZRKDXgQ6AEISjAI#v=one

page&q=manhattan%20project%20
and%20cosmos%20club&f=false ).

University of Chicago, Ph.D. 
degree/post-doc with advisor 

Birgit Vennesland and 
opportunities of a lifetime

After WW2, Dr. Gus next became 
Vice President and Dean of Facul-
ties at the University of Chicago 
(UC). He encouraged Eric to use 
the GI Bill to pursue a Ph.D. in their 
Biochemistry Department. Eric ac-
cepted, was enrolled in September 
1946, and took the Chicago offer 
over another from Harvard.

UC was a most exciting place when 
Eric was there in the early 1950’s. He 
was now in the process of not only 
gaining a wonderful academic pedi-

Eric at the University of Chicago

Eric with Birgit Vennesland

gree, but also being greatly influ-
enced by truly exemplary scientists. 
The distinguished UC Biochemistry 
Department faculty at that time in-
cluded his Ph.D. advisor Birgit Ven-
nesland. Her biography, that Eric 
was greatly involved in compiling, 
can be accessed at the American So-
ciety of Plant Biologists website.77 
UC also had Konrad Bloch (who 
later was the 1964 Nobel prizewin-
ner in Medicine or Physiology for 
his cholesterol and fatty acid bio-
synthesis work), as well as Albert 
Lehninger (of biochemistry text-
book fame), another richly deserv-
ing US NAS member. At the same 
time, UC Chemistry had Frank 
Westheimer and Henry Taube on 
its faculty. Taube became the 1983 
Nobel prizewinner in Chemistry for 
his electron transfer reaction work, 
whereas Westheimer (who later 
moved to Harvard) collaborated 
with Vennesland, Conn, and others 
on the stereospecificity of hydride 
transfers with NADP (then called 
TPN). From his own work on the 
latter topic, Eric believed he had iso-
lated and amassed the world’s sup-
ply of NADP+/ TPN+ at UC.

The pioneering work with NADP+/
NADPH (TPN+/TPNH) stereospec-
ificity and chirality involved several 
young luminaries with Vennesland 
and Westheimer. These included 
Eric (both as a PhD student and 
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subsequently as a postdoc when she 
went on sabbatical), Harvey F. Fish-
er (Professor Emeritus KU Medical 
Center), the late Frank A. Loewus 
[later to be a PSNA President, a 
work colleague and dear friend at 
Washington State University], and 
Paul Talalay (US NAS member). 
The latter’s later far reaching work 
at Johns Hopkins University on can-
cer prevention through plant-based 
medicinal intervention became truly 
game-changing. 

Vennesland’s laboratory was a sort of 
Mecca in that it attracted many lead-
ing research scientists worldwide. 
Importantly, she arranged for them 
to meet with her students (Eric and 
the others). Eric fondly remembered 
meeting Hans Krebs (the future 
1953 Nobel Prizewinner in Physiol-
ogy or Medicine), Severo Ochoa and 
his then young post-doc Arthur Ko-
rnberg (the future joint 1959 Nobel 
Prizewinners), Alexander R. Todd 
(the future 1957 Nobel Prizewinner 
in Chemistry), as well as Robert H. 
Burris (US NAS and Medal of Sci-
ence recipient) and Rutherford Ness 
(Bob) Robertson, FRS. 

When Norman was at Cambridge 
(Chemistry Dept.) in the late 1970’s, 
he and others often had morning or 
afternoon tea with now Nobel Lau-
reate (Lord) Alexander R. Todd, a 
fellow Scotsman. Lord Todd fre-
quently reminded them that the big-
gest mistake chemists were making 
then was to allow molecular biology 
to get away! In hindsight, how true 
that observation was then.

During Eric’s stay at UC as a post-
doctoral appointee (including help-
ing supervise the ongoing research 
in the Vennesland lab), he taught 
an introductory biochemistry class 
as part of an integrated biology se-
quence of five courses. The late 
Helen A. Stafford (who in the future 
also became a PSNA President and 

Phytochemical Pioneer) joined UC 
in 1951 to work as a post-doc with 
Vennesland. She taught botany in 
that same 5 course sequence. As 
anyone that regularly attended past 
PSNA meetings very well knows, 
Eric (and his family) developed a 
life-long friendship with Helen. She 
too deservedly was recognized by 
ASPB as a Woman Pioneer in Plant 
Biology, and where Eric also played 
a huge role in compiling this write-
up.78 

By the early 1950s, in addition to his 
notable graduate student and post-
doctoral research successes, Eric 
had met with and been exposed to a 
number of truly outstanding scien-
tists of the 20th century and their far-
reaching research. By then, he had 
already met several future Nobel 
Prize-winners – 1953 (Krebs), 1957 
(Todd) and 1959 (Ochoa and Korn-
berg) – four in all, and with more to 
follow!  This was surely a tremen-
dous experience for the young Eric. 
How many graduate students and 
post-doctoral fellows—globally—
could “boast” about opportunities 
for meeting such a number of truly 
outstanding scientists in their early 
career years? Such interactions and 
the exposure to such pioneers, as 
Norman personally can attest here 
from his own experiences, can be 
and are inspirational. 

UC Berkeley and UC Davis: 
The journey from tenure track 

to Emeritus Professor

The next phase of Eric’s life was 
now predictably to be firmly rooted 
in academia. By then, key academic 
institutions had him on their ra-
dar. Interviews for positions at UC 
Berkeley and Caltech soon followed, 
with both offered. He accepted the 
former and joined Dennis Hoa-
gland’s famous Department of Soils 
and Plant Nutrition in a tenure-track 
position in their College of Agricul-

ture in 1953. However, an exchange 
in departments of his appointment 
was suggested by another luminary 
Paul Stumpf (and future NAS mem-
ber), who was then chair of the Ag-
ricultural Biochemistry Department 
in the same College. This occurred 
in 1954, and he joined this small 
but vibrant department that also had 
NAS members H. A. Barker and W. 
Z. Hassid.

Although Eric had already met Paul 
while at the Vennesland lab, this 
marked the beginning of a wonder-
ful life-long friendship. This was 
highlighted – at least to the outside 
world – by their writing the Outlines 
of Biochemistry, and editing the Bio-
chemistry of Plants.

By 1958, the University of Cali-
fornia system underwent a major 
expansion at UC Davis, with Eric 
moving there to join the Biochem-
istry Department that Paul Stumpf 
was setting up. The next decade for 
them saw considerable expansion 
of their introductory biochemis-
try course with classes of near 400 
students.  Eric’s contributions as a 
Professor at UC Davis were highly 
valued.  For course teaching and re-
search, he received the university’s 
highest distinctions. This included: 
Distinguished Teaching Award of 
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the Academic Senate, UC Davis in 
1973; Faculty Research Lecturer of 
the Academic Senate, UC Davis in 
1977, and UC Davis Prize for Teach-
ing and Scholarly Achievement 
in1990. 

Reflections from the 
Conn Family,

written by Son, Kevin Conn

“Eric loved his family, his univer-
sity community, and his religious 
community, the Religious Society of 
Friends (Quakers).  Kindness and in-
tellect were the twin hallmarks of his 
long life.  He passed away at home 
at the age of 94 with both of his sons 
at his side.

While in Chicago (as a student), Eric 
rented a room with the Kachel family 
where he met the landlady’s charm-
ing daughter Louise.  Louise was 
primarily working in Paris with the 
American Friends Service Commit-
tee, engaged in humanitarian efforts 
after World War II, but on occasion 
she came home to visit her family.  
Neither of them knew yet that their 
lives would later join forever. 

Louise Kachel re-entered Eric’s life 
and on October 17, 1959, they mar-
ried.  They had two sons, Michael in 
1961 and Kevin in 1962.  During this 
busy and productive stage of their 
lives, Eric focused on both teaching 
and research.  Eric mentored many 

students from undergraduates to 
post-docs, treating all of them with 
care and genuine interest in their 
success.  They loved working in his 
lab where they could count on the 
guidance and respect they deserved.  
Colleagues and students were wel-
comed with their families into their 
home for meals, celebration and 
friendship.  Eric and his family kept 
in touch with many of them up until 
he died.

Through his wife Louise’s influence, 
Eric came to a deep appreciation 
for the Religious Society of Friends 
(Quakers).  He always supported his 
family’s involvement and they host-
ed numerous events for the Davis 
Friends Meeting.  Eric often played 
the piano for the hymns when he was 
able.  He volunteered as treasurer for 
several years for the Friends Com-
mittee on Legislation of California 
and contributed to it and the Friends 
Committee on National Legislation 
and the American Friends Service 
Committee, whose views on the dig-
nity of all people and the peaceful 
resolution of conflict among people 
and nations resonated with him.

Eric lived a long and full life, never 
losing interest in making the world a 
better place.  His wife Louise passed 
away in 2002.  He leaves behind his 
two sons, Michael and Kevin; neph-
ews and nieces including Chuck 
(Karen) Conn, Paula Conn, Sandra 

(Bob) Larabee and Kris Wollrich; 
grand-nephews Price (Del), Daniel 
(Katie), and Ben; and grand-grand-
nephews and niece: Tristen, Leah, 
Jacob and newborn Noah Eric.  
Noah Eric was born only a month 
before Eric passed away, but Eric 
was pleased to know that he was 
named after his great-uncle Eric.  
Eric treated everyone with kindness.  
Those of us who have been lucky 
enough to know Eric will always 
miss him deeply.  We will never for-
get the gentle goodness of this man 
of such high achievement.”

Thank you again Eric for a life 
well spent!
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PSNA 2018 Conference Program August 4-8, 2018 
All oral presentation will be held in the Rogelio Jiménez Auditorium at the Facultad de Ciencias Químicas, 

UASLP 

Speakers: http://congresos.uaslp.mx/57psna/Paginas/Speakers.aspx
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The next meeting of the PSNA 
will be held at the Universidad 
Autonoma, in San Luis Potosi, 
Mexico, August 4 – 8, 2018. 
The meeting will feature the 
rich phytochemical research of 
Mexico as well as the great slate 
of PSNA speakers and pre-
sentations. The University has 
outstanding programs in plant 
chemistry and biochemistry and 
is located in historic San Luis 
Potosi. 
   “where you can get a glimpse 
of the past, proudly reincarnated 
through the finely preserved 
streets, facades and architecture 
of our city center”
    The PSNA is making a special 
effort to provide travel awards 
to encourage the attendanace of 
students for this meeting. Re-
serve a spot on your calendar 
now for this exciting phyto-
chemical-focused meeting. Trav-
el to San Luis Potosi is easy, 
with direct flights from Mexico 
City, Houston, and Dallas. Reg-
istration, lodging, and abstract 
information will be posted soon 
after the new year begins.

We look forward to seeing you 
in Mexico for 2018!

2018 TENTATIVE CONFER-
ENCE PROGRAM 

Saturday, August 4, 2018
Real Plaza Hotel
Conference Registration
Welcome Reception
 
Sunday, August 5, 2018
Conference Registration, Rog-
elio Jiménez Auditorium Lobby
Symposiums 1-4
Poster Session with Refresh-
ments, Professional Exams and 
Council Halls
 
Monday, August 6, 2018
Plenary Symposiums 5-8
Poster Session with Refresh-
ments, Professional Exams and 
Council Halls

 
Tuesday, August 7, 2018
Symposiums 9-11
Presentation PSNA 2019
Traditional “Callejoneada” 
through historic downtown
 
Wednesday, August 8, 2018
Symposiums 12 & 13
Tour in Museum Laberinto de las 
Ciencias y las Artes
Visit to UASLP Botanic Garden
Award Banquet, Edificio Central 
de la UASLP
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LODGING

Meeting attendees are responsi-
ble for making their own lodging 
reservations directly with the ho-
tel. A block of rooms have been 
reserved at the hotel designate be-
low.  Please note that room rates 
include tax and/or hotel fees.  
Attendees should identify them-
selves as with PSNA 2018 when 
making reservations. Please veri-
fy cancellation policies with each 
property.
Please book by July 16, 2018 
for group rate, based on avail-
ability.

Hotel Real Plaza

Av. Venustiano Carranza 890, 
San Luis Potosí, S.L.P. México
Reservations:  +52 444 8146969
Room Rates:   $38.00 per single 
room/per night
$46.00 per double room/per night
$55.00 per triple room/per night
$63.00 per quadruple room/per 
night
Includes:  Complimentary 
wireless internet and buffet 
breakfast
Located:  2.5 miles from Fac-
ultad de Ciencias Químicas 
UASLP, and 5 minutes walking 
from downtown
Website: http://www.english.real-
plaza.com.mx/

Hotels near Facultad de Cien-
cias Químicas
City Express Junior San 
Luis Potosí Carranza 
 
https://www.cityexpress.com/en/
junior/hotels-mexico/san-luis-
potosi/san-luis-potosi/carranza
City Express Zona Universitaria 
 
https://www.cityexpress.com/en/
express/hotels-mexico/san-luis-
potosi/san-luis-potosi/zona-uni-
versitaria

Call for abstracts
h t t p : / / c o n g r e s o s . u a s l p .
mx/57psna/Paginas/Call-for-Ab-
stracts.aspx

If you are an undergrad, gradu-
ate student or postdoc, you can 
indicate if you want your submis-
sion to be considered for a Travel 
Award or a Best Presentation/
Poster Award during the submis-
sion process. Awards will be pre-
sented during the Award Banquet 
on Wednesday, August 8.
 
As part of the online submission 
process, you will be required to 
upload your abstract as Microsoft 
Word .doc or .docx.  

 

Registration
h t t p : / / c o n g r e s o s . u a s l p .
mx/57psna/Paginas/Registration.
aspx

The submission deadline is July 
13, 2018.

All fees are in $USD and include 
receptions, beverage breaks, 
lunches, banquet and registration 
materials.

Credit card registration and 
online abstract submission are 
now available on the meeting 
website!

Or if you prefer
International Bank Transfer:
UNIVERSIDAD AUTONOMA 
DE SAN LUIS POTOSI
BANAMEX SUCURSAL: 4536
CUENTA: 9000024
CLABE INTERBANCARIA: 
002 700 4536 9000 0242 SWIFT: 
BNMX MX MM
National Bank Transfer:
UNIVERSIDAD AUTONOMA DE 
SAN LUIS POTOSI
BANCO NACIONAL DE MEXI-
CO, S.A. (BANAMEX)
SUCURSAL: 4536
CUENTA: 501
CLABE INTERBANCARIA: 002 
700 4536 0000 5017
REFERENCIA: nombredel partici-
pante

 
Please remit payment & this form to:
2018 PSNA
Lic. Cristina Cabrera González
Manuel Nava No. 6, Zona Univer-
sitaria CP 78210, San Luis Potosí, 
México administracion@cq.uaslp.
mx cristina.cabrera@uaslp.mx
For invoice, please send RFC, name 
and address
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Call for Applications!

Applications for the Elsevier-PSNA 
Young Investigator Award for 2018

As we prepare for our 2018 PSNA 
meeting in San Luis Potosi, Mexico 
on August 4-8, it is time again to 
seek applications for the Elsevier-
PSNA Young Investigator Award for 
2018. 

The Elsevier-PSNA Young Investi-
gator Award is selected from appli-
cations received of young career sci-
entists for a $10,000 research award 
and covers travel expenses to the 
next two PSNA meetings.

We are appealing to our member-
ship to encourage your fellow young 
scientists to apply for the Elsevier-
PSNA Awards. Please forward your 
nominations to any of the PSNA of-
ficers.

We are also looking for nomina-
tions for the PSNA Phytochemical 
Pioneer Awards and PSNA Lifetime 
Member Awards. The Pioneer Award 
is selected from nominations by the 
executive committee for a senior re-
searcher who has had a significant 
impact on the advancement of phy-
tochemical research over the course 
of his or her career. The designation 
Life Member is an award or recog-
nition bestowed by the Society on 
members who have made significant 
contributions to the activities and 
advancement of the Society. Life 
Members are entitled to all the privi-
leges of regular members for life, 
and shall be exempt from payment 
of dues. The Executive Committee 
must approve each Life Member. 

Any nominations for these awards 
would be greatly appreciated!!

David Gang
PSNA Awards 
Gangd@wsu.edu

Elsevier-PSNA Young Investigator 
Award for 2018
   
Application deadline is April 30, 
2018. Awarded by the PSNA, spon-
sored by Elsevier

The PSNA’s most prestigious award 
for early-career phytochemists and 
plant molecular biochemists is the 
Elsevier Phytochemistry Young 
Investigator Award, sponsored by 
the journal Phytochemistry from 
Elsevier. This biennial award will 
be awarded again in 2018 to an in-
dividual who has exhibited excep-
tional creativity in and dedication 
to the field of phytochemistry, plant 
biochemistry, or plant molecular bi-
ology.

The recipient will receive $10,000 
for research and up to $2,000 for 
travel and lodging to present a lec-
ture at the 2018 PSNA meeting. The 
recipient will receive half of the prize 
money at the 2018 PSNA meeting 
and half upon submission of a sub-
stantive and original review paper 
to Phytochemistry within the next 
calendar year.

PSNA members are encouraged to 
nominate candidates and eligible 
candidates to submit applications 
to the Chair of the PSNA Awards 
Committee, Dr. David Gang, at 
gangd@wsu.edu. The deadline for 
receipt of nominations and applica-
tions is April 30, 2018.

Eligibility criteria

Applicants must be early career 
scientists in a research area related 
to phytochemistry, hold an inde-
pendent position, and be a current 
PSNA member.

Instructions to apply

Applications should include a cover 
letter, CV, four-page research plan
budget, one-page budget justifica-
tion, and three letters of recommen-
dation
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New Member Application Form
Please fill in the following application and return to the Treasurer with your dues payment. Once your 
application has been processed, you will receive newsletters and special mailings. You are also eligible 
for PSNA member discounts on the Recent Advances in Phytochemistry series (See Website). 

Payments should be made by one of the following: check drawn on a US checking account, US travelers 
check, or US money order, International Money Order, Credit Card on the PSNA Website or Paypal 
payment to psnatreasurer@gmail.com. Please make check or money order payable to the Phytochemical 
Society of North America.

Credit Card Payment: Paying membership dues online via credit card has now been
established. Please select the link from the PSNA homepage to pay by credit card. A paypal account is 
NOT required but will expedite the process. If using a paypal account, send directly to 
psnatreasurer@gmail.com

Advance Payment: It is now possible to pay dues in advance. If you wish to take advantage of this 
feature, please indicate above the years for which you would like to pay in advance.

Dues schedule:   Regular member - $60.00 per year
 Student member - $30.00 per year

Return this statement along with your payment to:   Dhirendra Kumar, Ph.D.
        423 Brown Hall Box 70703
        East Tennessee St. Univ.
        Johnson City, TN 37614 USA
        kumard@etsu.edu
Name (Dr., Mr., Mrs., Ms.):
    ____________________________________________________________
Mailing Address: Line 1:
    ____________________________________________________________
Line 2:
    ____________________________________________________________
City: State/Province: Zip/Postal Code:
    ____________________________________________________________
Phone: Fax:
    __________________________________
E-Mail:
    ____________________________________________________________

Phytochemical Society of North America
Sociedad Fitoquímica de América del Norte
Société Phytochimique de L’Amerique du Nord
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Special Offer  

for Members of the Phytochemical Society of North America

Name:  ____________________________________ Initials: ______________________

Position: ___________________________________ Title: ________________________

Institute/Company:  ______________________________________________________

Department: ____________________________________________________________

Address:  _______________________________________________________________

Post/Zip Code:  ____________________________ City: ________________________

Country: ___________________________________ Tel: _________________________

E-mail: ____________________________________ Fax: ________________________
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