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Polygalacturonasesfrom potatotubers
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Abstract: Potato tubers produce small amount of polygalacturonase. Multiple forms of this enzyme were observed with
isoelectric points between 4.6and 7.2(major form about 6.5). Polygalacturonase isoforms were characterized by their
molecular masses,pHoptima,optimum of temperature,thermal stability,KM 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,EC3.2.1.15)can be characterized as an enzyme with unusual degradation
of oligomeric substrates yielding trimer as the end product.
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Introduction

Theproductionofpectolyticenzymes has beenwidely
reportedandthoroughlystudiedinbacteria andfila-
mentous fungi becausetheyplayanessential rolein
thephytopathogenesis.Pectinaseproductioninyeasts
has receivedless attentionandonlya fewspecies show
this ability(Blancoet al., 1999).Thepresenceofthese
enzymes has beenreportedinbothsucking (Maet al.,
1990;Agblor et al., 1994)andchewing (Shenet al.,
1996;Doostdar et al., 1997)insects.Plants, for in-
stancetomato (Hobson,1965;Tucker et al., 1980;
Markovič& Slezárik, 1981;Bradyet al., 1983),
avocado (Awad & Young, 1979), apple(Bartley,
1978), pear (Ahmed &Labavitch, 1980), strawberry
(Nogataet al., 1993), mango (Labibet al., 1995),
peach(Tijskenset al., 1998), banana (Pathaket al.,
2000),carrots (Stratilováet al., 1998)andmanyoth-
ers, also producepectolyticenzymes.Their assumed
natural roleinplants includes fruit maturation, growth,
abscissionandpollendevelopment.
Themainenzymeofpectolyticenzymesystem

is polygalacturonase(EC3.2.1.15)(Rexová-Benková
&Markovič, 1976).Polygalacturonases cleaveα-1,4-
glycosidiclinkages betweenlinkeddeesterifiedgalactur-
onicacidunits inlinear part ofpectinmoleculebyran-
domactionpattern.This is demonstratedbyexpressive
decreaseofsubstrateviscositycorresponding to its low
degreeofdegradation.Total activityofpolygalactur-
onaseandexopolygalacturonase(EC3.2.1.67)canbe

determinedbymeasuring theenzymeactivitybymeth-
odsutilizing theincreaseofreducing groups ofsubstrate
during enzymeaction(Somogyi, 1952).Exopolygalac-
turonases cleavethesubstratebyterminal patternand
d-galactopyranuronicacidappears inthereactionmix-
tureas theendproduct.Thecomparisonofprimary
structures ofexopolygalacturonases andpolygalactur-
onases showedstrictlyconservedactivesiteresidues,
whereas therest oftheamino acidsequencemayconsid-
erablyvary(Markovič&Janeček, 2001).Theinflu-
enceoftertiarystructureontheactionpatternofpoly-
galacturonases andexopolygalacturonases canbede-
rived.So far three-dimensional structures ofpolygalac-
turonases from fivemicroorganisms havebeendeter-
mined(Pickersgillet al., 1998;vanSantenet al.,
1999;Cho et al., 2001;Federiciet al., 2001;Shimizu
et al., 2002;vanPouderoyenet al., 2003).Polygalac-
turonases themselves differ inactionpatterntowards
oligomericsubstrates.Inaddition, therateofreaction
onsubstrates withdifferent degreeofpolymerization
mayextensivelyvarybetweencloselyrelatedpolygalac-
turonases (Rexová-Benková &Markovič, 1976).
Concerning thepotatoes, pectinmethylesterase

(EC 3.1.1.11)is theonlypecticenzymepresent in
potato leaves andsprouts, whichcanbeconsideredas
relativelywell characterized(McMillan&Pérombe-
lon, 1995;Ebbelaar & Recourt, 1996).This study
is thefirst report onthepresenceofpolygalacturonase
inpotato tubers.Enzymewithunusual degradationof
oligomericsubstrates was found.
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