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Robert Stanley 
Bandurski
Robert Stanley Bandurski, or Bob to 
those of us who worked with him, 
played several central roles in the 
advancement of plant biochemistry 
as a discipline during the second 
half of the 20th century. Bob was 
born May 11, 1924, into a middle-
class neighborhood of Chicago, and 
he was the first in his family and 
perhaps the only male child in his 
neighborhood to attend college. 
He gained an early appreciation 
for the knowledge contained in 
libraries and especially was able to 
take advantage of the University of 
Chicago libraries. He advised that 
if you had enough chemistry, phys-
ics, and math and the keys to the 
library, you could solve anything.

The early death of his father 
placed the family in a poor financial 
condition, and Bob began postsec-
ondary education at the Chicago 
Teachers College while working at 
several jobs, from early-morning 
dairy chemist, to steel mill labor-
er, to waiter. It was during those 
difficult early years that he met his 
wife, Mary J. Bantsolas. As he once 
described it, they had completely 
different views, especially on poli-
tics of the day, and “argued and 
argued and finally fell in love.”

After two years, he moved to 
the University of Chicago, where 
he worked full-time, studied hard, 
and did well. He took courses from 
Charles A. Schull, chemistry from 
Frank Westheimer, and microbiolo-
gy from William Burrows. Soon he 

moved to on-campus jobs, including 
a greenhouse job supporting Ezra 
J. Krauss, Karl Conrad Links, Paul D. 
Voth, and Edward Olmsted, and he 
moved quickly from that into lab 
research positions and finally to an 
MS on 2,4-D and a PhD studying the 
biosynthesis of β-carotene. Notably, 
he completed his MS in one year 
and his PhD in another two years, 
and was 24 years old with his termi-
nal degree! Now degreed but broke, 
he took a short teaching position 
at Michigan State University (MSU), 
an introduction to the campus 
that would define his later career, 
until his fellowships kicked in a few 
months later.

With National Research Council 
(NRC) and Merck fellowships, he was 
off to Caltech, and that opened up 
new worlds for his science. Arriving 
initially into Frits Went’s lab, he soon 
moved to work with James Bonner. 
The Bonner laboratory was the 
hub for the newly evolving area of 
plant biochemistry, and he joined 
notables including Sam Wildman, 
George Laties, Adele Millerd, Bernard 
Axelrod, and George Webster and 

many others who went on to make 
major contributions to this nascent 
field. Much was unknown in those 
early days, but Bob, along with 
Axelrod, Millerd, and Bonner, showed 
that both glycolysis and adenosine 
triphosphate (ATP) production from 
tricarboxylic acid intermediates 
occurred in plants essentially as they 
do in microbes and animals; what 
seems obvious and ordinary now 
was quite revolutionary at the time.

At the end of the NRC fellowship, 
Bob continued in the Bonner lab 
with Department of Defense fund-
ing with the goal of understanding 
rubber biosynthesis. In biochem-
ical terms, he began to focus on 
the synthesis of branched-chain 
compounds and on potential inter-
mediates such as phosphoenolpyru-
vate (PEP). As Louis Pasteur noted, 
“chance favors the prepared mind,” 
and Bob’s PEP experiments resulted 
in the discovery of the enzyme PEP 
carboxylase (Bandurski and Greiner, 
1953)—clearly a seminal landmark 
in our understanding of plant CO2 
fixation. His work on the rubber 
project in the Bonner lab took him 
to Mayaguez, Puerto Rico, where 
with Howard Teas he showed the in 
vitro biosynthesis of rubber (Teas 
and Bandurski, 1956).

Bob’s studies of branched-chain 
compound biochemistry led him 
to studies showing the production 
of β-methyl-β-OH-glutamate from 
14C-acetate, coenzyme A (CoA), and 
ATP, a key step in cholesterol biosyn-
thesis. The primary role of acetyl-
CoA in this system was a key aspect 
for his move to Fritz Lipmann’s lab 
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at Massachusetts General Hospital; 
Lipmann had freshly won the Nobel 
Prize. During his year-long fellow-
ship with Lipmann, Bob worked on 
mammalian carboxylase, but he 
also developed a keen interest in 
the biochemistry of sulfur and sulfur 
compounds.

While in the Lipmann lab, Bob 
was offered a position as associate 
professor at Michigan State, which 
he accepted. A grant from the newly 
established NSF for a proposal to 
understand how inorganic sulfate 
was reduced was the first in his 
career-long funding from NSF. With 
his NSF funds, he hired Lloyd G. 
Wilson, and they set about under-
standing how a plant could reduce 
sulfate to the sulfhydryl level. From 
a variety of evidence, they postu-
lated that ATP might form an anhy-
dride with sulfate, and from that 
idea they demonstrated the activity 
of ATP sulfurylase: ATP + SO4 → 
AMP-SO4 + pyrophosphate (Wilson 
and Bandurski, 1958). Bob’s lab 
continued this work to understand 
how living organisms make the 
organic sulfur and selenium they 
require (Dilworth and Bandurski, 
1977). From this work came an 
understanding of the sulfate reduc-
tion pathway, but also the discovery 
of thioredoxin and siroheme.

In the early 1960s, the Division 
of Biology and Medicine of the U.S. 
Atomic Energy Commission (AEC) 
examined the feasibility of estab-
lishing a national plant research 
laboratory on a university campus, 
and a strong competition ensued. 

Bob appealed to 
MSU President 
John A. Hannah 
to make a solid 
offer for the 
national labora-
tory. Bob’s long-
term associate 
and friend Lloyd 
Wilson took on 
the complex 
administration 
of lab establish-
ment, which included supervising 
the building’s construction, the 
hiring of support personnel, and 
the purchase of research equip-
ment and supplies. With the estab-
lishment of the AEC (now DOE) 
Plant Research Laboratory, along 
with research from other depart-
ments, MSU emerged as one of the 
outstanding basic and applied plant 
research universities.

Following a year sabbatical in 
1960 and the birth of his daughter, 
Bob began his studies of both cell 
wall structure and indole-3-acetic 
acid (IAA) biochemistry. Like many 
biochemists of the era, he was loath 
to study processes that could not 
be studied in vitro, and this first led 
to his focus on the chemistry of IAA 
adducts. It was known that hydro-
lysis of maize kernel extract yielded 
massive amounts of IAA, but the 
chemical nature of these bound 
auxins was unknown. These bound 
forms of IAA in maize were shown 
by a series of workers in his lab to 
be esters with myo-inositol and 
glycosides of IAA-myo-inositol. Early 
experiments established the chem-
istry and spectral properties of 

the compounds, the enzymes and 
mechanism of their biosynthesis 
were described later (reviewed in 
Slovin et al., 1999), and the gene for 
the enzyme leading to IAA-glucose 
was reported in Szerszen et al. 
(1994). To better understand the 
role of these compounds in biol-
ogy, excellent methods for the 
quantitative analysis of IAA and 
IAA conjugates were required, and 
workers over many years showed 
the value of isotope dilution anal-
ysis, first using radioactive IAA, 
later using stable isotope-labeled 
compounds his lab developed for 
mass spectrometry, and finally 
using deuterium oxide to reveal de 
novo biosynthesis.

Bob’s interests in auxin metab-
olism also led to some significant 
discoveries along the way, includ-
ing, with his faculty colleague 

Bob, an active hiker, on a trip to the 
Mojave Desert, California (1979).

Bob in his lab (1975).
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Aleksander Kivilaan, highly refined 
fractions of the plant cell wall and 
studies of plant cell wall autolytic 
biochemistry. Studies of the role of 
IAA conjugates in maize included 
examination of the rates of their 
hydrolysis and transport that also 
resulted in a better understand-
ing of possible pathways for auxin 
degradation. The complex chemis-
try of IAA degradation in maize was 
accomplished in the Bandurski lab, 
showing that the long-held idea of 
peroxidase degradation was incor-
rect and that oxindole-3-acetic acid 
was the first catabolic step.

His lab led the way in studies 
showing the value of tree legumes 
as potential crops, especially in 
arid regions. Not content with what 
could be learned on Earth, his lab 
conducted studies funded by NASA 
on hormonal relationships in plants 
grown in space. Bob, with Kivilaan, 
continued W. J. Beal’s famous experi-
ment on seed viability and published 
the 90th- and 100th-year reports 
(Kivilaan and Bandurski, 1981).

Bob was a thoughtful mentor 
to many and gave of his time to 
help young students, graduate 
students, postdocs, and faculty 
colleagues. He ran an international 
lab, with scientists from Asia and 
both western and eastern Europe 
throughout the Cold War period, 
and hosted one of the first botan-
ical delegations from China after 
the Cultural Revolution. He was 
recognized as an MSU distinguished 
professor in 1963, served as pres-
ident of ASPP in 1966, received 

the silver medal for outstanding 
research from the International 
Plant Growth Substance Association 
in 1988, was elected a foreign 
member of the Polish Academy 
of Sciences and received a doctor 
honoris causa from the Nicolaus 
Copernicus University in Toruń in 
1987, recognized in the Kosciuszko 
Foundation Collegium of Eminent 
Scientists, and received the Special 
Achievement Award from NASA 
Space Sciences in 1989.

Bob said that from an early 
age his goal was to do “some new 
chemistry,” and those of us who 
studied in the Bandurski laboratory 
will say that goal was realized many 
times over, and he inspired many to 
continue that quest. From our collec-
tive personal view, Bob cultivated a 
great lab family environment that 
included Thanksgiving dinners at his 
home, long bicycle trips and canoe 
lab outings, lunch and cake for each 
of us on our birthday, and cham-
pagne after exams. In our advanced 
plant physiology classes, he invited 
notable and famous colleagues to 
broaden our perspectives. When the 
lady who cleaned our lab every night 
had a stroke, Bob went to see her in 
the hospital. When Bob finished his 
elementary plant physiology lectures 
to undergrads, he would tear up his 
notes and then, the next year, would 
spend hours making new ones so 
he could always present fresh ideas. 
When one of us was drafted and 
ended up in Vietnam, Bob was the 
only faculty member who wrote him 
letters. Bob set an extremely high 
bar for us as scientists, but an even 
higher bar for us to be thoughtful 

humanists with a world vision. He 
will always be with us.

By Jerry Cohen, Gregory Dilworth, 
Peter Felker, and Dennis Reinecke

References

Bandurski, R. S., and Greiner, C. M. 
(1953). The enzymatic synthesis of oxal-
acetate from phosphoryl-enolpyruvate 
and carbon dioxide. Journal of Biological 
Chemistry 204: 781–786.

Dilworth, G. L., and Bandurski, R. S. 
(1977). Activation of selenate by adenos-
ine 5’-triphosphate sulphurylase from 
Saccharomyces cerevisiae. Biochemical 
Journal 163: 521–529. https://doi.
org/10.1042/bj1630521

Kivilaan, A., and Bandurski, R. S. (1981). 
The one hundred-year period for Dr. 
Beal’s seed viability experiment. American 
Journal of Botany 68: 1290–1292. https://
doi.org/10.2307/2443054

Slovin, J. P., Bandurski, R. S., and Cohen, 
J. D. (1999). “Auxin.” In Biochemistry and 
Molecular Biology of Plant Hormones, edit-
ed by P. J. J. Hooykaas, M. A. Hall, and K. 
R. Libbenga, 115–140. Amsterdam, The 
Netherlands: Elsevier Science. https://doi.
org/10.1016/S0167-7306(08)60485-8

Szerszen, J. B., Szczyglowski, K., and 
Bandurski, R. S. (1994). iaglu, a gene 
from Zea mays involved in conjugation 
of growth hormone indole-3-acetic acid. 
Science 265: 1699–1701. https://doi.
org/10.1126/science.8085154

Teas, H. J., and Bandurski, R. S. (1956). 
The enzymic synthesis of rubber. Rubber 
Chemistry and Technology 29: 1472–1473. 
https://doi.org/10.5254/1.3542648

Wilson, L. G., and Bandurski, R. S. (1958). 
Enzymatic reactions involving sulfate, 
sulfite, selenate, and molybdate. Journal of 
Biological Chemistry 233: 975–981.

ROBERT BANDURSKI continued

https://doi.org/10.1042/bj1630521
https://doi.org/10.1042/bj1630521
https://doi.org/10.2307/2443054
https://doi.org/10.2307/2443054
https://doi.org/10.1016/S0167-7306(08)60485-8
https://doi.org/10.1016/S0167-7306(08)60485-8
https://doi.org/10.1126/science.8085154
https://doi.org/10.1126/science.8085154
https://doi.org/10.5254/1.3542648

