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Pyruvate Kinase Activity and Its Regualtion in Plant Leaves

Guo Zhen-Fei, Yu Jian-Xiu and Li Ming-Qi
South China Agicultural University

Key words Pyruvate Kinase, Regulatory factors, Leaves

Abstract  This paper reports the partial properties of pyruvate kinase (PK) from mung bean
leaves. It exhibited Michaelis-Menten kinetics for substractes, PEP and ADP, and had an opti-
mum pH 7. 1. It was not heat stable, and lossed 40%activity after incubation for 5min at 50°C .
It lossed less activity when stored at -20C.

Effects of some metabolites on the PK activity were determined. Fructose-1, 6-bisphos-
phate ,a-ketoglutarate, Asp, Asn, Gln and AMP activated the PK, whereas citrate, malate, ox-
aloacetic acid, 3-phosphoglycerate, phosphoglycolate, oxalate and ATP had inhibition on it.

Ca®*inhibited PK activity of mung bean and spinach leaves, and this inthibition could be re-
duced by Mg**, and released by EDTA(<{2 mmol/L). It was suggested that PK activity in plant
leaves was probably regulated by Ca’* /Mg?®* ratio. :

Nlumination had different effects on PK activity in different agesof leaf. PK activity was in-
hibited by illumination in mature leaves, and activated in young leaves, but not influenced in old
leaves.
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Effect of Light on Glycolysis



During Leaf Development in Arachis hypogaea L.

Zhang Ling and Li Ming Qi
Photosynthesis Research Lab, Dept of Agricultural Biology,
South Chian Agsicultural University, Guangzhou 510642

Key words peanut, glycolysis, light

Abstract  Effect of light on the glycolysis of green tissues of peanut (Arachis hypogaea)
leaves with different ages was studied. Apparent photosynthetic rate gradually increased with the
increase of leaf age and reached its maximum on the 7th day and remained relatively constant for
four days when the leaves became mature, then decreased gradually to the 21st day when the
leaves became old. It was shown that young leaves had the highest respiration rate, which de-
creased gradually with leaf development.

Triose phosphate content increased in both chloroplastic and nonchloroplastic fractions of il-
luminated mature(7~10 days) leaves as compared with that in dark-treated leaves, while those in
young (0~1 day) and old (21days)leaves remained unchanged under illumination. Chloroplastic
glyceraldehyde-3-phosphate dehydrogenase activity was enhanced by illunimation in all (young,
mature and old) leaves, with the greatest enhancement in mature leaves, while that in nonchloro-
plastic fraction was not affected or even slightly decreased in mature leaves.

Under illumination, pyruvate kinase activity in young leaves increased, while that in mature
leaves decreased; light had no effect on the activity of pyruvate kinase in old leaves.

It was found that pyruvate content in chloroplastie fraction increased in young leaves and de-
creased in mature leaves, but no change was found in old leaves. Pyruvate content in non- chloro-
plastic fractions decreased only in mature leaves, no change was found in either young or old
leaves under illumination.

When peanut leaves were treated with DCMU (100 pmol/L) , an inhibitor of photosynthetic
electron transport, no effect of light on triose phosphate and pyruvate contents as well as on the
activities of glyceraldehyde-3-phosphate dehydrogenase and pyruvate kinase was found; the re-
sults were similar to those of dark treatment. '

it was concluded that light had sighnificant effect on glycolysis of green tissues of mature
leaves, but no effect was found in young and old leaves. ‘This effect may be mediated by photo-
synthesis,
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Effect of Glycine Oxidation on the Oxidation
of Malate and Isocitrate in Pea Leaf Mitochondria

Zhang Shao-Hong % and Li Ming-Qi
Photosynthesis Research Laboratory, Dept of Agricultural Biology,
South China Agricultural University, Guangzhou 510642

Key words glycine oxidation, malate oxidation, isocitrate oxidation , pea, mitochondria

Abstract The effect of glycine oxidation on malate and isocitrate oxidation in mitochondria
isolated from pea seedling leaves was investigated with oxygen electrode and isotopic tracer tech-
nique, ‘

The oxidation rates of glycine, malater and isocitrate were stimulated by illumination.
Malate or isocitrate oxidation was inhibited by concurrent oxidation of glycine, but glycine oxida-
tion was not affected by concurrent oxidation of malate or isocitrate. Increasing glycine concen-
tration increased, and the addition of INH, the inhibitor of glycine decarboxylase, decreased the
percentage of inhibition of malate or isocitrate oxidation by glycine oxidation.

" The degree of inhibition of malace or isocitrate oxidation by concurrent oxidation of glycine
decreased with in increasing NAD" concentration. The Km valuse of glycine, malate and isoci-
trate oxidation by isolated mitochondria for NAD* were found to be 66. 67, 119. 05pmol/
Land152. 20pmol/L, respectively. This means that the ability of glycine oxidation to compete for
available NAD™* within mitochondria is stronger than that of the oxidation of the other sub-
strates. This behaviour was more pronounced at lower concentrations of NAD*. This is the rea-
son why malate or isocitrate oxidation was inhibited by concurrent oxidation of glycine, but not
the other way round.

According to these results, we conclude that the TCA cycle in the mitochondria continues to
operate in light. But in photosynthetic tissues; the turnover of TCA cycle is partially inhibited in
light. This is because glycine oxidation competes favorably with NAD™* dependent oxidation of
TCA cycle acids for NAD* within the mitochondria , resulting in partial inhibition of the activity
of the TCA cycle. Teh turnover of TCA cycle in photosynthetic tissues is thus limited by pho-
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torespiratory oxidative decarboxylation of glycine in the light, which is a self-control mechanism
" formed by the plants during their long period of evolution.
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Effects of Light on Glycolysis of Green Cells
from the Leaves of Arachis hypogaea

He Zheng-hui, Li Ming-qi
- Laboratory of Photosynthesis Research,
Department of Agricultural Biclogy, Squth China Agricultual University

Key words green cells; glycolysis;:light; peanut

Abstract  Mesophyll cells of Arachis hypogaea were isolated mechanically . In the presence
of iodoacetate, DCMU and HPMS, the oxygen exchanges in the suspension of isolated cells were
measured by a Clark electrode in the.light and the dark. 1t was found that the respiration(ug O.
mg™ chl. min) via the glycolytic pathway in the light was only about 18%of that in the dark.

The chloroplastic and the residual fractions isolated by a non -aqueous method from the
leaves were analyzed for ATP, ADP, AMP and triose phosphate, and for the 3-phosphoglycer-
aldehyde dehydrogenase activity. ATP showed a rapid increase in the light and a subsequent rapid
decrf:asel in the dark in both chloroplastic and cytoplasmic fractions. The changes of ATP/ADP:
ratio in the cytoplasm resembled those in the chloroplast. Triose phosphate was found to accumu-
late in the cytoplasm rather than in the chloroplast. The activity of cytoplasmic 3-phosphoglycer-
aldehyde dehydrogenase showed a decrease, while that of chloroplastic enzyme showed an in--
crease, after the light was turned on. Pyruvate content in green cells was found to decrease in the
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light and increase in the dark. The in vitro activity of cytoplasmic 3-phosphoglyceraldehyde dehy-
drogenase decreased rapidly when the ATP/ADP ratio rose above 1, while that of the chloroplas-
tic enayme remained high when ATP/ADP ratio rose to about 4.

According to the above results, it .was suggeated that glycolysis in E.he mesophyl] cells of
green leaves was inhibited by light. The cantrollmg factor was the increased ATP/ADP ratio
which affected the activity of the cytoplasmic 3-phosphoglyceraldehyde dehydrogenase.
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Light Effect on the Oxygen Consumption
of Mitochondria from Mung Bean Seeds and Leaves

Wang Yixing ; Li Minggqi
Department of Bilochemistry, Medical college,
Jinan University, Guangzhou 510632
Department of Agricultural Bilology,
South China Agricultural University , Guangzhou 510642

Key words mung bean; mitochondria; light; alternative pathway

Abstract Oxygen consumption of mitochondria isolated from mung bean seeds and leaves
was determined with an oxygen electrode in the dark or light. In mitochondria isolated from mung
bean leaves, strong light (40 ,000 Ix )suppressed the NADH oxidation by 11. 8% through cy-
tochrome pathway, and the capacity of the alternative pathway was increased by 71 . 5%. This
suggested that illumination caused part of the electrons diverting from the cytochrome pathway to
the alternative pathway. It was postulated that one of the physiological functions of the alterna-
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tive pathway was to regulate the balance between levels of NADH and high-energy phosphate in
green cells. The mechanism of this light effect on the change in respiratory pathwqy still remains
unknown. ’

The mitochondria from germinated seeds of mung bean, however, were different to that
from leaves of mung bean, it showed no response to light.
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Deactivation of Glucose-6-Phosphate
Dehydrogenase by Light-Reduced Thioredoxin

Mu Hong and Li Ming-qi, Wu Guang-yaoc and Wu Xiang-yu
Department of Agricultural Biology,

South China Agricultural University, Guangzhou, 510642.

Department of Biology, Peking University, Beijing, 100871

Key words De;lctivation; Glucose- 6- phosphate dehydrogenase; Thioredoxin .

Abstract  The activity of glucose-6-phosphate as dehydrogenase (G6PDH , E.C. 1. 1. 1. 49)
in a reconsituted pea chloroplast system was assayed spectrophotometrically by the reduction of
NADP, using glucose- 6 -phosphate as substrate. Deactivation of G6PDH could be intensified by
adding light reduced thioredoxin (Td) into the reconstituted chloroplast sfstem. The experimen-
tal results presented suggest that Td plays an important role not only in the dark activation, but
also in the light deactivation of G6PDH in chloroplasts. There were two isozymes of G6PDH in
green and in etiolated pea seedlings. The effects of dithiothreitol (DTT) and Td on G6PDH in e-
tiolated seedling were different from that in chloroplasts. The light regulation of G6PDH in
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chloroplasts is mediated through Td.
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Partial E’urit‘__ication_ and _Regulatory Properties
of the Cytoplasmic Pyruvate Kinase from Plant Leaves

~ Guo Zhen-Fei and Li Ming-Qi
South China Agricultural University

Key words Cytoplasmlc pyruvate kinase, Purification, Regulation, Leaves

Abstract Cytoplasmic pyruvate kinase (PKc) from Passiflora edulis leaves was purified 92.
6 folds by several steps mcludmg heat treatment, ammonium sulfate fractionation, DEAE-
Sepharose and Sephadex G—200 chromatography .

The PKc had an optlmum pH 7. 2. It was heat stable, no loss in activity after incubating for
5 min at 50°C. .

" The Michaelis constants for PEP and ADP were 0. 037 mmol/L and 0. 05 mmol/L, respec
tively. Of the 23 tested chemicals, the slight activation of PKc by Asp, Asn, Cys, a-ketoglu-
tarate and malate and the potent inhibition by oxalate, ATP and CaCl; of 5 mmol/L. were ob-
served. Oxalate was a competmve inhibitor of PKc with respect to PEP (Ki=0. 34 mmol/L).
ATP was a compeunve inhibitor of PKc with respect to ADP (Ki=0. 33mmol/L), but a mixed-
type inhibitor with respect to PEP. The inhibition of 10% was caused by 0. 01 mmol/L oxalate at
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Km‘concentration of PEP and by 0. 2 mmol/L ATP at saturated substrate concentrations. The re-

sults indicated that the activity of PKc in leaf cells was probably regulated by the cytosolic levels
of oxalate, ATP and ADP.
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Prelimary Studies on the Methods
of Rapid Serological Detection and Diagnosts of
the Blo Assoctated with Citrus Shoot Yellowing

Li Dewang Tang Weiwen Faan Hweichung
Department of Plant Protection,
South China Agricultural University



