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SUMl4ARY z The ellosterlc kinetics exhibited. by UDP@.ucose k 
epf mra8e from 
hyperbolic kin 
The native enzyme 18 aompletely insensitive to Inhibition by 
UMP in the allosterlc re Ion. The desensitized ensyrte la 
however strongly hhlbi!ed by UMP at thl8 low oonaentratlono. 
Appven t yc desensitization by heat aonvertr the enzyme to its 
ultimate eatalytlc form. 

We have reaently reported that UDPgluaose 4-eplmerare 

(KC. 5*1.3.2) from gloaharomce~ .@&,&Q exhibits au allos- 

terla klnetler with UDPglucose a8 substrate (1). In an effort 

to dorensltlso the effootor rite, we have fouud that the 

allosterlelty mu bo oompletely abolished when the enzyme 18 

subjeated to mild hort treatment. Burther, the uatlve enzyme 

whiah 18 aompletely lusensltlve to Inhibition by UMP at low 

conaentrations of the substrate, 1s fairly rtrongly lnhlbi- 

ted by the nuoleotlde, onto the enzyme la derensltlted by 

heat. 
)ISTHODS AND kM!5RIAL~ 

All the bloohemlealr were obtained from Slmia Chemioal 

+Present addrers t Visiting &lent&at, Roche Institute of 
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0% v St,Louis, Mo., U.S.A. Highly $~Ifled UDPgiUcOse 4- 
epimerare was dther dlreatly obtained from the same source 
or was prepared by following the procedure of Darrow and 
Rodstrom upto stage III of their method (2). When UDPgalao- 
tose was used as the substrate, the coupled assay procedure 
with UDPglucose dehydrogenase as the ooupllng enzyme was 
employed ( 3). ‘Pho epimerisation catsAysed by ‘the enzyme with 
UDPgluaose as the substrate was assayed by the two-step assay 
procedure described in our previous paper (1). Formation of 
UDPgalaatose was measured both by estimating the dearease in 
UDPglucose aontent and by estimating the formation of UDP- 
galaatose. All assays were aarried out speaifically in 0.1 H 
glpcinesodium hydroxide buffer since variations in cation 
aoncentration had significant offect on the rate of aatalysls 
(unpublished observation). 

Desensltizatlon of epimerase by heat : Fig.1 shows the 

offeat of mild heating on the kinetics of the ensyme with 

UDPglucose(mM) 

ngr 1. Desensitization of eplmerare by treatment with heat, 
The lyophlliced enzyme was taken Into solution with 0.1X 
sodium al trate pH 7.0, 0.5 ml of the solution aontalnlng 0.25 
unit of epimerase as assayed with UDPgalaatose as the sub, 
trate, was expore d to heat on a water-bath. 0.1 ml samples were 
taken out at indiaated time intervals. The incubation medium 
aontalned in a total volume of 1 ml, 40 pmoles of glycine- 
sodium bdroxide buffer pH 8.8, f0 rJ1 of the native or treated 
enzyme and varying conaentration of UDPgluaose, Inaubation time 
was 5 mins. UDPgalaetose produoed during this period wa8 aSsayed 
by the two-step assay method, (O-0) indiaate the rate with native 

t-j and (a-a) iabiaate the rate with 
XV fo* 2 rains and 5 mlns respeatively. 

the l nsyme heated 
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UDPglucoae as the substrate. HeLUng at 41’ for 2 mln8, con+ 

pletely abolirhed the sigmoidicity and a virtually linear 

Increase In velocity wag observed upto 0.4 m&l concentration 

of the rub&rate. The enzyme is apparently very sensitive 

to heat since the catalytic activity was drartically reduced 

on exposure to heat for 5 mina. 

Effect of UMP on the native enzyme t UNP was previously 

ahown to act 8a a strong competitive inhibitor for the yeart 

eplmerase when UDPgolactoae wa8 U8ed as the substrate (3,4). 

S&milar inhibition by UKP was also noted for the lactating 

mammary gland wyme (5). When we studied the effect of UMP 

on epimeritatlon with UDPglucose as the substrate, we could 

observe inhibition by this nucleotide only at higher conceatra- 

tiona of the 8Ub8tm?de (Fig. 2). At lower concentrationa of UDP- 

UDPglucose(mM1 

F!lg. 2. Bffect of UMP on the native e lmerase with UDPglucose 
as the substrLte. ( O--O ) and ( H ! lndlcate the kinetics 
with UDPglucose a8 the substrate In absence and in prerence of 
1.2 mM,UW. The incubation medium for the assays were the rame 
as described In the legend of R.g, i, 
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glucore (b6lov 0.1 raH) no inhibition by UHP could be obrorved 

In reneral hatcher of the enzyme. Thus at 0,07 1104 concsntra- 

tion of UDPglucose, even when 1.2 mM UXP vaa used (subrtrate 

to inhibitor ratio, 1817) no detectable inhibition could be 

noted, vherear with the 8ame concentration of U&P and with 

0.27 IIM UDPglucose a8 the rubrtrate, an lnbibltion of about 

50% was Ob86rV6d. In contrart, when 0.05 mM UDPgalaCtO80 va8 

U8ed a8 the rubrtrate, 1 rn&! Ul4P could inhibit the enZp0atiC 

reaction by 40% (Data n0t prorented). 

$ff6Ct Of w On the d686Zl8itiZed 6IlZyBI6 1 Ait- tI'6atltIUnt 

with huat, th6 enzymu not only Showed a normal hyperbolic 

kinetic8 but wab also effectiotiy inhibited by t&@ at low COrC 

cuntratlona of the rubrrtrate. Flg.3 shows the effect of UMP 

Oil the d686MitiZed 6IlZylae when &Bv COnC6Iltration8 Of uD& 

@UC086 V6r6 ured a8 rUbrtl'at68. At theoe low COnCUntratiOn8 

UDPglucose (mM) 

F%g. 3. Bffect of WI@ on the heated epimerare with UD&lu~Oru 
a8 th6 sUb8trLt6. 0.5 ail of the eIUyDI6 in O.lH 8OdiUm cittrPt6 
PH ,O 
at 10. z 

containing 0.25 units of activity was heated for 2 min 
( 0-0 ) lndicaterthe rate with the heated 6n8p6. 

( D-43 ) and ( W ) indicate the rates when the heated 
enzyme va8 arsayud in presence of 0.6 ml4 and 1.2 ml4 Ub@. 
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(below 0.1 mid) the native enzyme was completely Insensitive 

to inhibition by UMP, Dut the desensitized ensyme showed 

about a inhibition in presence of 0.6 mM UMP with 0.07 ml4 

UDPglucose as the substrate. Increasing the concentration of 

UW resulted in an increased inhlbition of the catalytic 

dLiVity. 

DISCUSSION 

The kinetics of a large number of enzymes have been shown 

to shift from an ellosteric one to a hyperbolic one on controlled 
heating. However, only In a fw ares, the mechanism lnvol~ed in 

this transition is clearly understood. UDPglucore k-epimerare 

from &$rauiJ& is In some ways an unique enzyme in that 1 t 

shows a normal Mchaellr kinetics with UDPgalactore aa the 

substrate but a distinctly allorteric kinetics vlth UDPglucore 

as the substrate (1). The cooperative kinetics with UDPglucooe 

8s the substrate indicates that the ultimate conformation of 

the enzyme is obtained only at higher concentrations of UDP- 

glucose. Apparently, this form is identical with the UDP- 

galactose-induced form, since at this high concentration, 

equilibrium cab be established rapidly with either of the 

nucleotide sugars as the substrate. The identity or close 

similarity of these two forms is further confirmed by the 

inhibition by UMP of the native epimerare at higher concen- 

trations of UDPglucose (Pig. 2). As exposure to heat results 

in Inhibition by UMP even at low concentrations of UDPglucoae 

as the substrate, desensitization by heat obviously transforms 

the native form either to the UDPgalactore-induced form or to 

a form which is conformationally very close to this form. 
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