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Polygalacturonases from potato tubers
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Abstract: Potato tubers produce small amount of polygalacturonase. Multiple forms of this enzyme were observed with
isoelectric points between 4.6 and 7.2 (major form about 6.5). Polygalacturonase isoforms were characterized by their
molecular masses, pH optima, optimum of temperature, thermal stability, Kyt on polymeric substrate and action pattern
on polymeric and oligomeric substrate. All forms showed highly random cleavage pattern of pectate and absence of activity
towards both di(D-galactosiduronic) acid and tri(D-galactosiduronic) acid, particularly the trimer. Based on these results
potato polygalacturonase (endopolygalacturonase, EC 3.2.1.15) can be characterized as an enzyme with unusual degradation

of oligomeric substrates yielding trimer as the end product.
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Introduction

The production of pectolytic enzymes has been widely
reported and thoroughly studied in bacteria and fila-
mentous fungi because they play an essential role in
the phytopathogenesis. Pectinase production in yeasts
has received less attention and only a few species show
this ability (BLANCO et al., 1999). The presence of these
enzymes has been reported in both sucking (MA et al.,
1990; AGBLOR et al., 1994) and chewing (SHEN et al.,
1996; DOOSTDAR et al., 1997) insects. Plants, for in-
stance tomato (HOBSON, 1965; TUCKER et al., 1980;
MARKOVIC & SLEZARIK, 1981; BRADY et al., 1983),
avocado (AWAD & YOUNG, 1979), apple (BARTLEY,
1978), pear (AHMED & LABAVITCH, 1980), strawberry
(NOGATA et al., 1993), mango (LABIB et al., 1995),
peach (T1JSKENS et al., 1998), banana (PATHAK et al.,
2000), carrots (STRATILOVA et al., 1998) and many oth-
ers, also produce pectolytic enzymes. Their assumed
natural role in plants includes fruit maturation, growth,
abscission and pollen development.

The main enzyme of pectolytic enzyme system
is polygalacturonase (EC 3.2.1.15) (REXOVA-BENKOVA
& MARKOVIC, 1976). Polygalacturonases cleave a-1,4-
glycosidic linkages between linked deesterified galactur-
onic acid units in linear part of pectin molecule by ran-
dom action pattern. This is demonstrated by expressive
decrease of substrate viscosity corresponding to its low
degree of degradation. Total activity of polygalactur-
onase and exopolygalacturonase (EC 3.2.1.67) can be
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determined by measuring the enzyme activity by meth-
ods utilizing the increase of reducing groups of substrate
during enzyme action (SOoMoOGYI, 1952). Exopolygalac-
turonases cleave the substrate by terminal pattern and
D-galactopyranuronic acid appears in the reaction mix-
ture as the end product. The comparison of primary
structures of exopolygalacturonases and polygalactur-
onases showed strictly conserved active site residues,
whereas the rest of the amino acid sequence may consid-
erably vary (MARKOVIC & JANECEK, 2001). The influ-
ence of tertiary structure on the action pattern of poly-
galacturonases and exopolygalacturonases can be de-
rived. So far three-dimensional structures of polygalac-
turonases from five microorganisms have been deter-
mined (PICKERSGILL et al., 1998; VAN SANTEN et al.,
1999; CHO et al., 2001; FEDERICI et al., 2001; SHIMIZU
et al., 2002; VAN POUDEROYEN et al., 2003). Polygalac-
turonases themselves differ in action pattern towards
oligomeric substrates. In addition, the rate of reaction
on substrates with different degree of polymerization
may extensively vary between closely related polygalac-
turonases (REXOVA-BENKOVA & MARKOVIC, 1976).

Concerning the potatoes, pectin methylesterase
(EC 3.1.1.11) is the only pectic enzyme present in
potato leaves and sprouts, which can be considered as
relatively well characterized (MCMILLAN & PEROMBE-
LON, 1995; EBBELAAR & RECOURT, 1996). This study
is the first report on the presence of polygalacturonase
in potato tubers. Enzyme with unusual degradation of
oligomeric substrates was found.



