Biotechnology
Journal

www.biotechnology-journal.com

Biotechnol. J. 2016, 11, 195-196

In Memoriam of Prof. Bernard Witholt

With a sad feeling we had to learn that
Prof. Bernard Witholt is not with us
anymore. He passed away on Febru-
ary 28" in his 75" year after a short ill-
ness. Bernard grew up in Brasil as one
of six children of Dutch parents. In
1959 they moved on to U.S.A., where
he graduated at Amherst College and
accomplished his doctoral thesis at
Johns Hopkins University in Balti-
more, followed up by a postdoctoral
appointment at the University of Cali-
fornia, San Diego. In 1972 he became
Professor in Biochemistry at the Uni-
versity of Groningen, the Netherlands,
where he developed novel bioreactors
that were typically suitable for two-
phase fermentations with organic
substrates having low water solubility.

In Groningen, he became one of
the driving forces of the Groningen
Biotechnology Centre as well as the
Science Park Groningen. One of the
buildings on this park would later be
named after him. He was rewarded

with a substantial prize of the local
newspaper, half of it to be spent on
his research, and half of it for a goal of
his own choice. Typical for Bernard
Witholt, he chose to throw a great
party for family and friends, enabling
family members to fly in from the
States and celebrate together.

In 2007, a year after his retirement
at the ETH, he was rewarded by
Queen Beatrix with the title of Knight
in the Order of the Netherlands’ Lion
for his achievements in the field of
biotechnology in Groningen and the
Netherlands.

It was also in Groningen where he
described for the first time a hitherto
unknown large class of carbon storage
biopolyesters in bacteria, the medi-
um-chain-length polyhydroxyalkano-
ates (mcl-PHAs). When the strain
Pseudomonas oleovorans was grown
on n-octane as a second liquid phase
under nitrogen limitation, it accumu-
lated inclusion bodies similar to the

Figure 1. Scanning electron micrograph of freeze-fractured Pseudomonas oleovorans GPol containing PHA as

inclusion bodies.
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ones previously found by other
groups. Amazingly, the identification
of mcl-PHA was triggered by observa-
tions of freeze-fractured P. oleovorans
using scanning electron micrographs
(Fig. 1) [1].

Fractured inclusion bodies con-
sisting of mcl-PHA resulted in 3D
structures like mushrooms and thus
clearly differed from the needle type
structure that was typical for short-
chain-length PHASs such as poly(3-hy-
droxybutyrate) (PHB). Systematic
analysis revealed that the new poly-
mer consisted to a large part of 3-hy-
droxyoctanoates. Many PhD students
in Groningen spent their days and
nights with cultivating P. oleovorans,
studying its growth performance in
function of nutrient limitations but
also identified and characterized the
active enzymes for biosynthesis of
mcl-PHA. In 1992, Bernard moved
with his wife Renske Heddema and a
large group of Dutch PhD students
(Marcel Wubbolts, Jan van Beilen,
Feike van der Leij, Wil Hazenberg,
Marian Kraak, Maarten Nieboer, Qi
Qu, Ivo Staijen) to Zurich, where he,
together with Prof. Jay Bailey, suc-
ceeded Prof. Armin Fiechter in lead-
ing the Institute of Biotechnology at
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ETH Zurich. With a lot of enthusiasm
and contaminating optimism, he es-
tablished a very productive research
team active in the field of selective
biocatalysis using oxidative enzymes
and mcl-PHA biosynthesis combined
with fermentation technology and ge-
netic engineering.

All in all, 35 PhD students and
many postdocs passed through his lab
and profited from his guidance in sci-
entific work. Typically as a PhD stu-
dent one was asked to elaborate a
written report that summarized the
results recently achieved in the lab or
the most recent manuscripts. One
week later the report was discussed in
an hour meeting, where he also made
sure that the interpretation of the data
were correct. He accomplished this by
extremely quick calculations and also
by considering a cell as a production
facility with limited resources steadily
looking for optimization. New con-
cepts like the multiple-nutrient-limit-
ed growth in continuous cultivation
proposed by Prof. Thomas Egli at
Eawag, had a hard time in the begin-
ning because this concept contradict-
ed common theory in bioprocess tech-
nology. Finally, the experimental proof
by Roland Durner and Manfred Zinn
could convince him and since then he
strongly supported this approach in
several follow-up projects that also
lead to the tailoring of the monomeric
unit composition of PHAs. His ambi-
tion for excellence and perfection was
also part of his private hobby: rowing
in the team of ETH professors, which
he continued until recently. In 2006
Bernard Witholt retired from ETH
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Zurich but kept a lab bench at Prof.
Don Hilvert's lab, where he loved to
exchange new ideas with postdocs
and PhD students. Helping others in
management and handling budget
numbers was one of his strong compe-
tences. In the meantime, he had ac-
cepted a position in the Supervisory
Board of the University Medical Cen-
tre in Groningen, where he monitored
the decisions of the board of directors
until his death in February 2015.
Bernard has also been such a great
friend and mentor to all of us. Two of
us (George Guo-Qiang Chen and Sang
Yup Lee) have been working on poly-
hydroxyalkanoates for many years. We
remember our many meetings with
Bernard at the International Biopoly-
mer Symposium (ISBP). During his
fantastic talk on mcl PHA at the first
ISBP meeting in Gottingen, Germany,
people began to quote his statement
that “the monomers of PHA must be
limitless”. As he correctly predicted,
PHAs made by natural and metaboli-
cally engineered microorganisms
now encompass a family of materials
including homopolymers, random
copolymers, block copolymers, graft
polymers and functional polymers,
more importantly, for each class of
these polymers there are limitless pos-
sibilities to be further modified. No
doubt, Bernard was the one who
opened this area of vast diversity and
limitless potential. Of course, he has
made numerous other contributions
including his famous biocatalytic con-
version works. We also want to share
one small less-recognized example of
his creativity and enthusiasm. When
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he pioneered fermentation process
using alkane as a carbon source, he
became stuck with the oxygen trans-
fer problem. It was amazing to see him
actually build a new bioreactor with
the highest agitation speed ever; if we
remember correctly, he made a bio-
reactor with an agitation speed of
3000 rpm. Such a challenging engi-
neering strategy Bernard developed is
just one of many examples showing
his creativity and his perseverance in
research. His legacy consisting of nu-
merous scientific high impact publi-
cations in the field of biopolymers and
biocatalysis and his particular view on
science in general will live on for many
years to come.

We will all miss our great friend
and mentor, Bernard Witholt. Thank
you Bernard for everything you have
done to us!
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