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S~J~MAIEZ Chialren &kin Arylmlfatase A (E.C.S.1.6.1) was ippmobiliaed 
byinteraatianvithConaanavalin A. The imnobilisad enzyme retained 
its aatalytio aotivity and this ensyme aanbareused uithoutappre- 
oiabla loss of aativity. The storage stability of bound and soluble 
enaymes wats conparable cud binding of ensyma to Conaanavslin A 
inmaser its themal stability. Kinetio studies indioated that 
bound ensyxm shows similar anomalous kinetior as that of fkee am-e 
but sli&t ohange was observed in relation to pR optima, Km value 
srd activatim energy. 

~RTRCDDCTIONt Raosntyearsth~ehasbeenoonsiderableinterest in 

the prqmratiou axi propertiea of immbilired ensps. The immobi- 

lisatian of ensyaesis ammonly aohiavad by oovalsnt couplingofthe 

enaynwJuithreaotivu insolublematrises. Allthe aspeats of 

immobilised ansymasareraaentlynviewedbyKatohalski at al.(l). 

Baahhauat and Bishsyee (2) obserund that ths Caoanaralin A (Cd), 

a phytohaemagglutinin (3) forma insoluble complexes by inter&i- 

uithlysosomal aaid hydrolasas. The prasant oomioation desaribsr 

the immobilisatiun of chiaken brain arylsulfatase A on ConA and a 

oomparison of some of the properties of the ConA bound enzyme with 

the soluble enayme. 

WXRIALSARD~HCDQ: Thedipotassium saltof4nitrooateohol 

sulphata and soluble aarbohydrate fWe ConA prepared aoowding to 

the method of Bishayee et al (4) were obtained from Bioohdoal 

Unit, V.P. Chest Institute, Delhi, India. All other ohamioals 

usodwreof~iosl grade. 
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hppesof soluble a& -aed s Tbs 

eusyme srylsulfatase A soluble aud inmobilized both were assayed 

according to the method of Farooqui aud Ba&hawat (5). 

Protein dote- Protein vas determined using the 

methodofhovry et al.(6)with orystalllneboxI.ue serumalbumin a8 

St-. 

Chicken braln ylsulfatase A was 

prepared upto (lIQ)280a fkationation step aoaordlngto the method 

of Farooqui and Baahhawat (5). The (NH~)280, fraction was suspended 

in 0.02 M sodium aoetato buffer, pIi 5.0 a& va8 further purlfled w  

heat treatment. The suspension was heated at 55 (,+ O.S)OC for 

exactly 5 minutes and then the solution was oh.illed quioUy in ioe. 

Thedenaturedproteinswerermnovedby oentriihgationat12,OOOxg 

for SO minutes andthe heated supernatant &oh oontained arylsul- 

fatase A was used for Wbilisation by ConA. A portion of heat 

treated supernatant ens-e was dialyaed for 8 h agdnst 500 W.umes 

of 0.05 M sodium acetatr buffer, pH 5.0 with three ohanges. Ths 

protein precipitated during dlalysir vaa removed by oentrifugaticu 

at 12,000 x g for So minutes and this solution was used for studying 

properties of free arylsulfatase A. 

mbil&@m of srplsulfa~ The arylsulfatase A 

was peoipitated by ConA by the prooedure deeoribed by Baohhawat 

sad Bishagee (2). The uudialyzed heat treated supernatant vhieh 

eontadns arylsulfatase A was incubated with ConA (1 mg of CunA per 

2mg ofheattreated supernatant onprotein basis) forlh at 57% 

in preeeaoe oflHlaC1, This ConAto heat treated supernatant 

enzyme ratio was found to precipitate ma&nxUy heat treated supernatsmt 

arylsulfatase A. The pellets formed was centrifuged at 12,000 x g 

for SO minutes and washed with 0.05 M aoetate buffer, pII 5.0. Finally, 

the ConA-arylsulfatase A complex was finely suspended in 0.05 # 

aodlum acetate buffer, pH 6.0 and used throughout these studies. 
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FIG.1. Thermal inactivation of soluble and CouA bound arylsulfatase A 
at 55% in 0.05 H sodium acetate buff-, pH 5.0. Protein 
ooncentratiun used for both the ens-es was the same (1.1 pig/ml). 
Eusyme activity was asssyed as desmibed in the text. 

Cd bound arylsulfatase A. 
Soluble arylsulfatase A. 

8ESULTS AND DISCUSSI~: 

During this study it ~(28 observed that nearly SO-70% of 

srylsulfatase A biuds with CouA and forms insoluble precipitate. 

The enzm was aotive in the precipitated form since there was DO 

release of arylsulfatase A iu the superuataut uuder the usud assaP 

mmditions. 

TLrmal stability of soluble aud inmbilised amlsulfatase Q : 

Thermal inactivation of soluble ard immobilieed enzyme was determined 

at 55%. The results obtained at 55OC are shown in Figure 1. At 

SSOC, a comparison of peroentage activities with inoubation time 

reveals that the immobilisation of erylsulfatase A has enhsnced its 

thermal stability. As shown inFigure1the free srylsulfataee A 

lost 95% of its activity in 10 minutes whereas the ConA bound 

arylsulfatase A retains 85% of ite aotivity. Even after 100 minutes, 

ConA bound ensyme at 55% retaina 60$ of its &ginel activity. 
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This enhanced stability to thermel denaturatlon ia consistent with 

results obtained by other workers (7). Also the optimum temperature 

for the desulphation of nitrooatechol sulfate by the enzyme aryl- 

sulfatase A was increased from WC to 55OC after immobilization 

on ConA. 

Storaae stability and reusabilm: The activity of soluble 

and immobilized arylsulfatase was redetermined after storage at 

O-5eC for 30 days, in sodium acetate buffer (0.05 M, pIi 5.0). Both 

the free and immobilized enzyme has found to be stable under this 

condition. 

Reusability of the immoblllzed enzyme was studied as 

follows* The bound enzyme 3.45 mg protein was suspended in 0.5 ml 

of 0.05 M sodium acetate buffer, pH 5.0, and incubated at 37% for 

5 minutes with 0.5 ml of 12 mM 4nitrocateohol sulphate in 0.4 M 

sodium acetate buffer, pH 5.0. After Incubation, an sliquot 

(0.05 ml) of the incubation mixture was taken end directly added 

to 2.95 ml of 0.11 N NaOH, for assay. The rest of the incubation 

mixture was quickly cooled in iae. Then the mixture was centrifuged 

at 12,000 x g for 30 minutes. The pellet was washed once with 3 ml 

of OS5 M sodium acetate buffer, pH 5.0 and again suspended in 

0.5 ml of 0.05 M sodium acetate buffer, pH 5.0, s& the enzynra 

actitity was again measured as described above. This procedure 

was repeated six times. Even after six times repeated use of 

enzyme,it still had 82% activityinthepellet andthisimmobilized 

enzyme may be used many more time ulthout appreciable loss in 

aativity. 

R~wUC QroMtrties: Both the soluble and lmmobl~sed 

arylsulfatase A showed anomalous time-activity relationship as 

reported earlier by Farooqti and Bachhauat (5) for soluble aryl- 

sulfatase A. In the presence of pyrophosphate, soluble and In- 
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TgBLEl, BFF'BCTbN KII’JEi’ICS. OPTIMJUMuB. KzVALUE;AND 

ACTIVATION ENBMX By U$QBILIZATION OF ABYLSULPATASB A 

Parameters Soluble Inzimbilfzed 
Arylalfatase A Arylzulfatase A 

- I _ - - -  

Kinetics Anomalous Anomalous 

Opti=z ptr 6.0 5.5 

Km value 0.8 rot4 1.4 mM 

Activation energy 10.65 K Cal/mole 11.31 K Cal/mole 
11_.-- 

Sta&ud assay conditions weremaintainedin 
mea-g mzyme eotirity. Km values for both 
enzymes were obtained by plotting @J/v Versus[S] 
The activation energies were calculated in the 
tmperature range 25-50%. The time of incubation 
was 10 minutes. 

soluble arylsulfetaae showed a linear time-aativity relationabip. 

A comparison of pB eotivity profile of the soluble with 

the iamobilized arylaulfatase A reveals that two enzymes differ 

slightlyinboththepBoptimum+znd general shapeofaurve eround 

that optimum pH. The pB activity profile of the immobilized aryl- 

sulfetese is broader et the optimal aativity range axl the optimum 

is allghtly diapleoed (epprox. OeS units) towards eoidic pB values. 

Under the experimental oonditiona, the ConA has net poeitivo charge. 

Tbsrefore it oan be oonaidered as positively eherged matrix. Purther- 

more, the binding of ConA to its determinant sugar (8) increases ite 

net positive abarge as rqxnbd elsewhere (9). A similar observation 

has been made with polyoationic derivatives of trypain (E.C.3.4.4.4) 

(10) and chymotrspsin (E.C.3.4.4.5) (10). 

The Km value and activation energy of immobilised aryl- 

sulfatase A were diffemt from the soluble srylsulfatase A aa &own 

in Table 1. The ohange in Km value and aotivation emerg may be 

due to changes in the uonformaticn of the active site of enzyme, 
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induoed by the binding of ConA to arplsulfatase A. Several other 

factors, (other than the ahange in conformation of active site) 

viz. the interaction between ConA bound enzyme and substrate takes 

place in a different environment from that existing in free solution, 

msy also bring about the changes in Km and activation energy vslues. 

There will be partitioning of the substrate between the support snd 

the free solution so that the substrate conoentration in the 

neighbourhood of the enzyme may be different from what it is in 

free solution. Also, the reaction in the immobilized enzyme may be 

to some extent oontrolled by the diffusion phenczuenon (1,ll). At 

the moment there are no definitive data to favour or eliminate 

unequivocally any of these possibilities. 

It has been shown that number of enzymes, namely arylsulfatases 

A and B, acid phospbatase, f 4Lacetyl hexossminidase, a-gslactosidase and 

P -gluou.ronidaso (2) interact with ConA to form insoluble precipitates snd 

these ConA-enzyme aomplexes retained their catalytic activities. It has 

also been shown that the interaction betueen these enzymes and ConA is 

mediated by the oerbo~drate nroiety of the enzymes (2). These observations 

along with the present observation suggest that any glycoprotein enzyme 

containing glucose or mannose as carbohydrate constituents can be immobi- 

lized with ConA. The enzyme can be obtained in free form by the dissoaia- 

tion of ConA-enzyme oomplex uithd-methyl-D-gluooside or&-methyl-D- 

mannoside (2). However, one of the limitations of this teahnique is 

that this mathod cannot be utilized in the case of&-glucosidases and 

A-mznnosidases, since the substrates for these enzymes will dissociate 

the complex. 
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