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Abstract : As our interest is focused in obtaining a betler knowledge of the plant 
phosphate metabolism and its interactions with Al ion, we used an in vitro coffee cellline 
(Coffia arabica L.) tolerant to allllIlimun ion to purify a protein with phosphate hydrolysing 
activity with the airn to analyze whether the enzyrne can be contributing to the Al-tolerance 
in this coffee cellline. The protein was purified at least 138-fold; silver stain on a 10% 
SDS-PAGE detected a partially purified 30 kDa polypeptide which showed ability to 
hydrolyse phosphate either in native gels or soluble assays. The semipurified protein is able 
to hydrolyse sodiurn pyrophosphate (PPi-Na) and adenosine triphosphate (ATP) very 
efficiently, a1lhough P-serine (P-ser), P-Threonine (P-thr), P-Tyrosine (P-Tyr), Phytate, 
D-Myo-lnositol-lP (D-Myo Inos-lP) and lhe synlhetic p-nyliophenyl phosphate (P-NPP) 
could also be used as substrates. Enzyrnatic activity ofthe EDTA-inactivated enzyrne can 
be restored by Mg2+, as well as other divalent cations such as Fe2+, Co2+, Cu2+, Zn2+, Ca2

+ 

and Mn2+. In contrast, Al 3+ could only partially reactivate the phosphate hydrolysing 
activity, which suggests that it is not a cofactor for this enzyrne. Vv'hen Al 3

+ was added to 
the Mg2

+ -enzyrne complex, it strongly inhibited the enzyrnatic activity either, exerting a 
negative effect over the enzyrne or the substrate. Between a munber of phosphohydrolase 
inhibitors, only KN03 was able to decrease the activity suggesting that this enzyme should 
be related with the V-ATPase protein family or with plant phosphatases. 
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INTRODUCTION 

Alrnnimun is the most ablUldant metal in the earth' s crust. Under acidic conditions this metal can 
be fOlmd as free Al3+, condition in which a wide range of negative effects are exerted on animal and 
plant cells (Yamamoto el al., 2002). The mechanisms through which alurninurn exerts its toxicity have 
not been established yet (Kochian and Jones, 1997; Taylor el al., 2000; Yamamoto el al., 2002). 

AllllIlimun ion is one of the major factors lirniting plant growth and productivity in acid soils 
(De la Fuente el al., 1997; Takayuh el al., 2002). A1lhough lhe molecular and biochernical basis of Al'· 
toxicity are still far from being llllderstood, sorne ofthe physiological consequences of Al3

+ toxicity 
have beenpreviously described. For example, it is well known that Al3

+ inhibits root elongation in 
Al-susceptible species, by injuring the root apex (Kimaide, 1997; Martínez-Estévez el al., 2003). In 
contrast, it has been postulated that Al-tolerant species could have internal or external mechanism 
(s) which can help plants rninimize the Al 3+ uptake or detoxify the Al3+ within the symplast 
(Pellet el al., 1995, 1996). 
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