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The regulation of photosynthesis and
photorespiration was described by a
simple model using the kinetic proper-
ties of the photosynthetic enzyme ribu-
lose bisphosphate carboxylase. The ef-
feds of temperature and oxygen con-
centration on photosynthetic and pho-
torespiratory gas exchange were ex-
plained by the model and this showed
that these processes could be explained
by the properties of this one enzyme.
[The SCI® Indkates that this paper has
been cited in over 165 publications
since 1974.)

—

W.A. Laing
Plant Physiology Division

Department of Scientific and
Industrial Research
Palmerston North

New Zealand

january 11, 1983

“This paper represented part of my
PhD thesis at the University of Illinois.
My thesis adviser, RH. Hageman, en-
couraged me to work in Bill Ogren’s
laboratory and continue my research
interest in photosynthesis and photo-
respiration. I had arrived at Illinois
soon after the exciting discovery by
George Bowes and Ogren that 02 inhib-
ited ribu lose bisphosphate (RuBP) car-
boxylase, the initial CO2 fixing enzyme
in photosynthesis.1 They also had es-
tablished that oxygen could substitute
for CO2 in the enzyme reaction to con-
vert RuBP to phosphoglycolate.2 Phos-
phoglycolate is hydrolysed to glycolate
by a specific phosphatase.3 Glycolate

had been shown to be the precursor to
photorespiratory CO2 release and, al-
though the metabolic pathway of gly-
colate to CO2 had been firmly estab-
lished,4 several theories as to the
source of glycolate and cause of oxy-
gen inhibition were being advocated.
Bowes and Ogren’s observations pro-
vided the basis for understanding the
interrelation between photosynthesis
and photorespiration in terms of the ox-
ygenation and carboxylation of RuBP
carboxylase. In this paper, we showed
that the kinetic properties of RuBP car-
boxylase and oxygenase could explain
the effect of temperature and oxygen
on photosynthesis and photorespira-
tion. The regulation and interrelation-
ship between two complex pathways
were explained by a simple model—a
rare event in plant science! The model
was also able to satisfactorily explain
the stoichiometry of photorespiration
and photosynthesis and meet many of
the critical requirements3 of a theory
for photosynthesis and photorespira-
tion.

“This paper has been cited frequent-
ly as it, and earlier ones by Bowes and
Ogren,1 ,2 stimulated research into
RuBP carboxylase. In part, this was be-
cause it showed the physiological rele-
vance of biochemical studies into
RuBP carboxylase. The subsequent re-
search has verified the simple model3

and firmly established the central posi-
tion of RuBP carboxylase in the regula-
tion of photorespiration and photosyn-
thesis. Although the peak of publica-
tion of research into RuBP carboxylase
seems to be past, the lull, I believe, is
temporary and future breakthroughs
will lead to manipulation of photosyn-
thesis and photorespiration.”
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