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A b s t r a c t 

An RNase of molecular weight 30000 was isolated and partially purified from a faculta-
tive thermophilic bacterium, JB-1. The maximal activity was measured at pH 5,5 and 318 K 
for RNA digestion. The time dependence of thermal inactivation was determined at different 
temperatures and the activation energy of thermal inactivation calculated to be 254 kJ/mole. 
Ag4", M n ' + , Z n , + , C u , + , Co*+ and K+ ions inhibited the RNase activity. M g , + ions had no 
effect on the enzyme activity. In the presence of Ca*+ ions an activation of RNase was observed. 
Phenyl-methyl-sulphonyl-fluoride and EDTA inhibited the catalytic activity. The iodoacetamide 
after a slight activation — also caused an inhibition of RNase activity. 

In t roduc t ion 

T h e a b i l i t y o f m i c r o o r g a n i s m s t o g r o w t h a n d t h r i v e a t h i g h t e m p e r a t u r e h a s 
b e e n a f o c a l p o i n t o f i n v e s t i g a t i o n . FARELL a n d CAMPBELL (1969) d e v i d e d t h e r m o -
ph i l i c b a c t e r i a i n t o t h r e e c a t e g o r i e s : o b l i g a t e o r s t r i c t t h e r m o p h i l e s w i t h o p t i m a l 
g r o w t h t e m p e r a t u r e s r a n g i n g f r o m 338 t o 348 K b u t s h o w i n g n o g r o w t h b e l o w 
3 1 3 t o 315 K ; f a c u l t a t i v e t h e r m o p h i l e s w i t h m a x i m a l g r o w t h t e m p e r a t u r e s b e t w e e n 
3 2 3 a n d 338 K , b u t a l s o c a p a b l e o f r e p r o d u c i n g a t t e m p e r a t u r e s b e l o w 3 0 3 K ; 
t h e r m o t o l e r a n t b a c t e r i a w i t h g r o w t h m a x i m a a t 3 1 8 a n d 3 2 3 K. a n d s h o w i n g g r o w t h 
b e l o w 3 0 3 K . 

T h e q u e s t i o n a r o s e w h a t is t h e c h e m i c a l bas i s o f t h e t h e r m o s t a b i l i t y o f t h e 
t h e r m o p h i l i c o r t h e r m o t o l e r a n t b a c t e r i a , i.e. h o w c a n flow t h e m e t a b o l i s m b y a 
n o r m a l r a t e a t h i g h e r t e m p e r a t u r e , w h i c h f e a t u r e s r e s u l t t h e h i g h e r t h e r m o s t a b i l i t y 
o f these e n z y m e s in s u c h m i c r o o r g a n i s m s . 

T h e r e a r e d a t a in t h e l i t e r a t u r e w h i c h i n d i c a t e t h a t t h e l ip id c o m p o s i t i o n is 
d i f f e r e n t a n d a s a c o n s e q u e n c e o f th i s t he m e m b r a n e s t r u c t u r e s h a v e h i g h e r m e l t i n g 
p o i n t s in t h e r m o p h i l i c m i c r o o r g a n i s m s . HEILBRUNN a n d BELEHRADEK (1937) p o i n t e d 
o u t t h a t o r g a n i s m s g r o w i n g a t e l e v a t e d t e m p e r a t u r e s c o n t a i n l ip ids , w i t h h i g h e r 
m e l t i n g p o i n t s a n d p r o p o s e d t h a t g r o w t h a t d i f f e r e n t t e m p e r a t u r e s w a s d e p e n d e n t 
u p o n t h e m e l t i n g p o i n t o f t h e c e l l u l a r l ip ids . BROCK (1967) in r e v i e w i n g t h e r m o -
phi l i c g r o w t h p r o p o s e d t h a t t h e i n c r e a s e o b s e r v e d in p e r c e n t a g e o f s a t u r a t e d a n d 
b r a n c h e d — c h a i n f a t t y a c i d s w i t h an i n c r e a s e in g r o w t h t e m p e r a t u r e s c o u l d e n h a n c e 
m e m b r a n e s t a b i l i t y a n d t h a t t he i n t eg r i t y o f t h e c y t o p l a s m i c m e m b r a n e m a y b e t h e 
l imi t ing f a c t o r in t h e g r o w t h o f t h e r m o p h i l e s . 

O t h e r e x p e r i m e n t s s h o w t h a t s o m e i n d i v i d u a l e n z y m e s o f s u c h b a c t e r i a a r e o f 
h i g h e r c o n f o r m a t i o n a l s t a b i l i t y . In c o m p a r a t i v e s t u d i e s , AMELUNXEN a n d LINS ( 1 9 6 8 
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r e p o r t e d t h a t n ine of e leven e n z y m e s f r o m B. s t e a r o t h e r m o p h i l u s were s ign i f i can t ly 
m o r e t h e r m o s t a b l e t h a n the i r c o u n t e r p a r t s f r om t h e m e s o p h i l e . Bacillus cereus. 

BROCK (1967) s p e c u l a t e d t h a t t he t h e r m o s t a b i l i t y o f t h e r m o p h i l i c p r o t e i n s 
m i g h t b e d u e to a r ig id , i n f l e x i b l e c o n f o r m a t i o n . CAMPBELL (1955) r e p o r t e d t h a t 
t he a - a m y l a s e f r o m a f acu l t a t i ve t h e r m o p h i l e (Baci l lus sp . ) w a s t h e r m o s t a b l e 
if t he cel ls w e r e g r o w n a t 328 K . b u t w a s t h e r m o l a b i l e f r o m cel ls g r o w n a t 310 K . 

B A R N E S a n d S T E L L W A G E N ( 1 9 7 3 ) c o m p a r e d t w o t h e r m o p h i l i c a n d t w o m e s o -
phi l ic eno la ses a n d f o u n d a s igni f icant r e l a t ionsh ip be tween a n increase in t h e r m o -
s tab i l i ty a n d a d e c r e a s e in t he n u m b e r of res idues t h e y c o n s i d e r e d c a p a b l e o f f o r m i n g 
H - b o n d s . CASS a n d STELLWAGEN (1975) d i d n o t find a n y d i f f e rence in the H - b o n d i n g 
p o t e n t i a l c o m p a r i n g the p h o s p h o f r u c t o k i n a s e o f o n e t h e r m o p h i l i c a n d t w o m e s o -
phi l ic bac t e r i a . 

In s o m e ca se s t h e r e m o v a l o f C a 2 + ions f r o m the e n z y m e resu l ted in loss of 
t h e r m o s t a b i l i t y [ F E D E R ( 1 9 7 1 ) , V O O R D O U W ( 1 9 7 5 ) ] . T h e r m o p h i l i c e x t r a c e l l u l a r 
e n z y m e s such as t h e r m o s t a b l e n e u t r a l p ro t ease , a l k a l i n e p r o t e a s e a n d a - a m y l a s e 
of Baci l lus s t e a r o t h e r m o p h i l u s , wh ich lack d i su l f ide b o n d s a r e s tab i l ized by t h e 
p re sence o f c a l c i u m . I t h a s been sugges ted by POLLOCK (1962) t h a t t h e c a l c i u m m a y 
t a k e p lace o f d i su l f ide b o n d s in s tab i l i s ing p r o t e i n s w i t h o u t d i su l f ide c ro s s l i nkages . 

In t h e f r a m e o f t he c o m p a r a t i v e inves t iga t ions o f t h e c o n f o r m a t i o n a l s t ab i l i t y 
of enzymes , we h a v e i so la ted a n e w facu l t a t ive t h e r m o p h i l i c b a c t e r i u m (JB-1) a n d 
s t u d i e d t h e cha rac t e r i s t i c s s o m e of its ind iv idua l e n z y m e s . 

T h e p r e s e n t p a p e r is c o n c e r n e d wi th s o m e p h y s i c o c h e m i c a l p r o p e r t i e s of R N a s e 
f r o m a f acu l t a t i ve t h e r m o p h i l i c b a c t e r i u m , i so la ted in o u r d e p a r t m e n t . 

M a t e r i a l s and M e t h o d s 

G r o w t h of b a c t e r i a 

JB-1 bacteria were grown up in the growth medium described by JÓNÁS (1980) with vigo-
rous aeration at 323 K. The average yield of bacterial paste was about 3-5g wet wt. /litre of 
culture. The cells were harvested in the late logarithmic phase and collected by centrifugation 
with 6000 g for 60 min and stored as a frozen paste at 253 K. 

P r e p a r a t i o n of e x t r a c t a n d p a r t i a l p u r i f i c a t i o n of R N a s e 

Bacterial paste was thawed and resuspended in 0,01 M acetate buffer, pH 5,5 and broken 
by treatment with lysozyme HACHIMORI (1970) or by French press. Cell debris was centri-
fuged off and the supernatant was saturated with ammoniumsulphate up to 60% of saturation. 
The insoluble proteins were removed by centrifugation and discarded. The supernatant was 
dialysed overnight against 0,01 M acetate buffer, pH 5,5. The dialysed supernatant was applied to 
a column of DEAE cellulose (15x1.4 cm), equilibrated with 0.01 M acetate buffer pH 5.5 and 
washed with the same buffer. Bound proteins were eluted from the column by a linear gradient 
of 0-0.5 M NaCl in 0.01 M acetate buffer at a flow rate of 30 ml/h. The total volume of 

the gradient was 100 ml and fractions of 5 ml were collected. Fractions, containing RNase 
activity were combined and stored at 253 K with no detectable loss of enzyme activity within 
2 months. 

Protein content was determined by the method of LOWRY et al. (1951) with bovine serum 
albumin as a standard or by measuring the absorbance at 280 nm, using an approximate extinc-
tion coeffecient of Aj-jVÍL = 1.0. 

E s t i m a t i o n of m o l e c u l a r w e i g h t 

The molecular weight for RNase was determined by gelfiltration chromatography and 
sodium dodecyl sulfate (SDS) polyacrylamide electrophoresis. The gel chromatography was 
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performed on Sephadex G 50 column (2 .5x40cm) , equilibrated with 0.1 M acetate buffer 
pH 5.5 using trypsin, cytochrome c, lysozyme, soybean trypsin inhibitor and myoglobin as 
molecular weight markers. 

The SDS-poIyacrylamide gel electrophoresis was performed according to WEBER and 
OSBORN ( 1 9 6 9 ) . 

E n z y m e a s s a y 

The RNase activity was determined by the method of BERNARDI (1966) with some modi-
fications. The reaction mixture contained 250 mM of acetate buffer, pH 5.5, 0.5 mg of yeast 
RNA and enzyme preparation in a final volume 0.5 ml. The reaction was carried out at 318 K 
for 20 minutes and terminated by adding 2.5 ml of 2.5% ice cold TCA solution containing 
0.3% La(NOj)2 (UDVARDY, 1973). After centrifugation the absorbancy of the supernatant was 
measured at 260 nm and the acid soluble digestion products were determined. One unit of 
RNase activity was defined as the amount of the enzyme, producing a hydrolysate having 
1.0 absorbance at 260 nm in one hour reaction time. 

The assay conditions were the same, when the effects of different cations, EDTA, phenyl-
-methyl-sulphonyl-fluoride and iodoacctamide were investigated. 

Chemicals and biochemicals were reagent grade and purchased from REANAL (Buda-
pest). Markers used for gel electrophoresis and phcnyl-methyl-sulphonyl-fiuoride were obtained 
from SERVA. Sephadex G 50 was a product of Pharmacia, Uppsala, Sweden. 

P a r t i a l p u r i f i c a t i o n o f t h e R N a s e 

T h e R N a s e w a s pur i f i ed wi th a m m o n i u m - s u l f a t e s a t u r a t i o n a n d o n D E A E 
cel lulose c o l u m n . D u r i n g 60% a m m o n i u m - s u l f a t e s a t u r a t i o n 3 fo ld pur i f i ca t ion 
w a s a c h i e v e d a n d the e n z y m e r e m a i n e d in t he s u p e r n a t a n t . 

T h e d ia lysed s u p e r n a t a n t of 60% a m m o n i u m s u l f a t e s a t u r a t i o n w a s app l i ed 
t o a D E A E ce l lu lose c o l u m n (Fig . 1). T h e R N a s e w a s n o t b o u n d to t h e cel lulose 
h o w e v e r m a n y p r o t e i n s a n d nuc l e i c ac ids were t ight ly b o u n d a n d w e r e e lu ted on ly 
wi th a g r ad i en t of N a C l . D u r i n g this c h r o m a t o g r a p h y the specif ic ac t iv i ty of e n z y m e 

Resul ts and discussion 

EU 00 
ml 280nm 

xlO 

NaCI 

10 30 60 90 
effluent (ml) 

Fig. 1. DEAE cellulose chromatography of RNase. The dialysed supernatant of 60% satura-
tion of (NH,) ,SO, was applied to the column and eluted as described in the text. 
(• — •) protein (x — x ) RNase activity. 
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i n c r e a s e d b y 80 f o l d w i t h a 7 9 % r e c o v e r y o f a c t i v i t y . A l l a s s a y s , d e s c r i b e d b e l o w 
w e r e c a r r i e d o u t w i t h t h i s p a r t i a l l y p u r i f i e d e n z y m e p r e p a r a t i o n s . A s u m m a r y o f 
t h e p u r i f i c a t i o n p r o c e d u r e is g iven in T a b l e 1. 

Table I. Summary of the properties of the fractions obtained during purification 

RNase 
activity 

(total units) 

Protein 
(mg) 

Specific 
activity 

(units/mg) 

Recovery 

(%) 

Purification 
(fold) 

Crude extract 950 1453 0.653 100 1 

Supernatant of 60% 
saturation with ( N H j l j S O , 915 468 1.95 96 3 

i i! eluted protein 
fractions 57 453 0.125 6 — 

UJ o o pi unbound protein 
fractions 750 14.3 52.3 79 80 

T h e e f f e c t o f t e m p e r a t u r e a n d p H o n t h e p a r t i a l l y 
p u r i f i e d R N a s e a c t i v i t y 

T h e t e m p e r a t u r e d e p e n d e n c e o f t he e n z y m e a c t i v i t y w a s d e t e r m i n e d b e t w e e n 
3 0 0 a n d 3 4 0 K ( F i g . 2) . A c c o r d i n g t o o u r r esu l t s , t h e e n z y m e a c t i v i t y w a s m a x i m a l 
b e t w e e n 3 1 3 a n d 3 2 3 K a n d w a s a s s a y e d a s a r o u t i n e a t 3 1 8 K . A t th i s t e m p e r a t u r e 

/ 

" 300 ' 320 ' 3C0 K 

Fig. 2. Effect of temperature on the enzyme activity. In the assays 1.5 unit of RNase was used. 
Reaction time was 20 minutes. 
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t h e ac t iv i ty w a s p r o p o r t i o n a l t o the t ime o f i n c u b a t i o n for 15-20 m i n u t e s a n d w a s 
p r o p o r t i o n a l to t h e a m o u n t e n z y m e . 

T h e effect o f p H o n the R N a s e ac t iv i ty w a s e v a l u a t e d in s o d i u m a c e t a t e a n d 
t r i s / H C l buf fe r s (F ig . 3). W e have f o u n d , t h a t R N a s e h a s a s h a r p m a x i m u m a t 
p H 5.5. 

Fig. 3. Effect of pH on the activity. The assays were carried out under standard conditions, 
except pH which was changed as specified in the figure. The buffers used were 50 mM 
sodium acetate and 50 mM tris/HCl. In the assays 1.5 unit of RNase was used. Reaction 
time was 20 minutes. 

T h e e f f e c t o f t e m p e r a t u r e o n t h e s t a b i l i t y 

T h e s p o n t a n e o u s i nac t iva t ion o f t he e n z y m e was assayed by f o l l o w i n g t h e 
r e m a i n i n g ac t iv i ty a t d i f f e r en t t e m p e r a t u r e s a t p H 5.5 (F ig . 4a ) . T h e e n z y m e in-
a c t i v a t i o n d id n o t f o l l o w a first o r d e r k ine t ic , it s eemed to be c o m p o s e d o f t w o p a r t s : 
a f a s t r eac t i on wh ich leads t o a b o u t 50% loss o f t he ac t iv i ty a n d a s e c o n d , very 
s l o w f u r t h e r inac t iva t ion process . T h e f a s t pe r iod of inac t iva t ion s h o w e d a l inear 
r e l a t i o n s h i p in s e m i l o g a r i t h m i c p lo t (F ig . 4b) . T h e ra te c o n s t a n t s of t he d e n a t u r a -
t i on p r o c e s s w a s d e t e r m i n e d f r o m the init ial s lope . T h e l o g a r i t h m u s of t h e r a t e c o n s -
t a n t s w e r e p l o t t e d a g a i n s t t he r ec ip roca l of t he a b s o l u t e t e m p e r a t u r e (F ig . 5). F r o m 
t h e l i nea r A r r h e n i u s p l o t t he ac t i va t ion e n e r e y of t he inac t iva t ion was c a l c u l a t e d as 
254 .93 k J / m o l e . 

T h e r e a r e few q u a n t i t a t i v e d a t a in t he l i t e ra tu re a b o u t t he t h e r m a l s t ab i l i t y 
o f v a r i o u s R N a s e p r e p a r a t i o n s . T h e k ine t ics o f s p o n t a n e o u s inac t iva t ion of R N a s e 
we c o u l d n o t c o m p a r e w i t h mesoph i l e o n e s o r o t h e r t h e r m o p h i l i c R N a s e s , b e c a u s e 
o f t he lack o f p u b l i c a t i o n s , dea l ing w i t h k ine t i c ana lys is . It s e e m s t h a t R N a s e s 
a r e relat ively s t ab le e n z y m e s . A c c o r d i n g to ARIMA (1968) R N a s e T 2 is s t a b l e f o r 
5 m i n u t e s a t p H 6.0 , 353 K , whi le R N a s e T , is ac t ive f o r 10 m i n u t e s a t p H 6.0 , 
3 7 3 K . T h e hea t res i s tance of these e n z y m e s h igher a t l ower p H , t h a n in a l k a l i n e 
m e d i u m . 

100 

U 5 6 7 8 9 ph 
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preincubation time (mm) 

Fig. 4a. The thermal inactivation of the bacterial RNase. Enzyme solutions (0.) mg/ml) were 
incubated at different temperatures. At appropriate intervals an aliquote of the enzyme 
solutions was taken and the reamining activity was measured. 

preincubation time (mint 

Fig. 4b. Temperature dependence of log remaining activity. Further details see text. 

T h e t h e r m a l d e n a t u r a t i o n of R N a s e T , w a s d e t e r m i n e d by MOTOHISA (1979) 
a n d f o u n d J H = 5 6 4 k J / M . C o m p a r i n g wi th these , t he ac t i va t ion e n e r g y o f R N a s e , 
inves t iga ted in o u r l a b o r a t o r y , s e e m s t o be n o t ex t remely h igh , a l t h o u g h it w a s 
i so la ted f r o m a f acu l t a t i ve t h e r m o p h i l i c bac te r ia l s t r a i n . 

E f f e c t o f m o n o a n d d i v a l e n t c a t i o n s o n t h e a c t i v i t y 

G e n e r a l l y R N a s e s r equ i r e n o m o n o or d i v a l e n t me ta l ions f o r ac t iv i ty . I t is 
wel l k n o w n , t h a t m o n o o r d iva l en t c a t i o n s c a n c o n s i d e r a b l y m o d i f y t h e s t r u c t u r e 
of R N A molecu l e , wh ich c a n a f fec t t he access ib i l i ty o f s u b s t r a t e b o u n d s t o t h e 
R N a s e o r t he re lease of p r o d u c t s f r o m c leaved R N A molecu l e s . 
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Fig. 5. Temperature dependence of the rate constants of thermal inactivation of RNase. The 
enzyme solutions were incubated in 50 m M ; pH 5.5 of acetate buffer. 

Fig. 6. Effects of ZnJ + , Cu a + and C a , + on the activity of bacterial RNase. Enzyme solution 
contained 0.2 mg/ml of proteins. 
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Table 2. Effect of mono and divalent cations on the 
enzyme activity. Enzyme solutions (0.2mg/ml 
containing different concentrations of various 
cations were incubated at 318 K, at pH 
5.5 for 20 minutes and the remaining ac-
tivity was measured. 

Metal Concentration 
mM 

Inhibition 
(%) 

M n ' + 0.1 19.6 

C o , + 
0.02 
0.75 
1.0 

16.5 
24.4 
35.9 

M g 2 t 0.1 
0.2 

no inhibition 
no inhibition 

Ni ! + 0.2 
0.4 

23.4 
43.4 

K.+ 
0.04 
0.1 
0.2 
0.4 

0.0 
0.0 
9.8 

19.2 

Ag + 0.2 
0.4 

17.1 
39.3 

T h e e f f ec t o f v a r i o u s c a t i o n s o n R N a s e a c t i v i t y a r e p r e s e n t e d in T a b l e 2 , a n d 
F i g . 6. A l m o s t in a l l c a s e s i n h i b i t i o n o f a c t i v i t y w a s o b s e r v e d a t c o n c e n t r a t i o n s 
b e l o w 1 m M . M g 2 + i ons d i d n o t e f f ec t t he r e a c t i o n r a t e . In t h e p r e s e n c e o f C a 2 + 

i o n s t h e e n z y m e a c t i v i t y i n c r e a s e d . E n h a n c e d a c t i v i t y w a s f o u n d b e l o w 1 m M 
c o n c e n t r a t i o n . F u r t h e r i n c r e a s e o f t h e C a 2 + c o n c e n t r a t i o n h a d n o f u r t h e r a c t i v a t i n g 
e f f e c t ( n o t s h o w n o n t h e f i gu re ) . 

M o l e c u l a r w e i g h t 

T h e m o l e c u l a r w e i g h t o f R N a s e w a s 3 0 9 0 0 a s e s t i m a t e d b y S e p h a d e x gel f i l t r a -
t i o n . T h e m e a s u r e m e n t s , u s i n g S D S p o l y a c r y l a m i d e gel e l e c t r o p h o r e s i s g a v e s i m i l a r 
r e su l t s a m o l e c u l a r w e i g h t o f 3 0 0 0 0 . 

T h e m o l e c u l a r w e i g h t o f m i c r o b i a l R N a s e s v a r y i n g f r o m 10000 t o 4 0 0 0 0 . M o l e -
c u l a r w e i g h t o f R N a s e o f Bac i l l u s c e r e u s w a s f o u n d 3 0 0 0 0 . T h e R N a s e s i s o l a t e d 
f r o m A s p e r g i l l u s o r y z a e a n d U s t i l a g o s p h a e r o g e n a h a d a m o l e c u l a r w e i g h t o f 10000 . 

E f f e c t o f s p e c i f i c c h e m i c a l r e a g e n t s o n R N a s e 

T h e c a r b o x a m i d o m e t h y l a t i o n o f R N a s e a t p H 5.5 — a f t e r a s l igh t a c t i v a t i o n — 
m e a s u r e d a t a b o u t 1 0 - 8 M c o n c e n t r a t i o n of r e a g e n t — c a u s e d i n h i b i t i o n o f a c t i v i t y . 
T h e c a r b o x a m i d o - m e t h y l a t e d r e s i d u e m i g h t h a v e b e e n e s s e n t i a l f o r t h e c a t a l y t i c 
a c t i v i t y ( F i g . 7). 

In s o m e f u n g a l R N a s e s a c t i v a t i o n w a s o b s e r v e d a f t e r p r e t r e a t m e n t w i t h i o d o -
a c e t i c a c i d o r i o d o a c e t a m i d e (ARIMA, 1968). T h e e f f e c t o f p h e n y l - m e t h y l - s u l p h o n y l -
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Fig. 7. Effect of phenyl-methyl-sulphonyl-fluoride (PMSF), iodoacetamide and EDTA on 
RNase activity. Assay conditions were those described in the Methods section, 
(x—x PMSF; A A iodoacetamide; O O EDTA). 

fluoride w a s d e t e r m i n e d a t c o n c e n t r a t i o n f r o m 1 0 - 8 t o 1 0 - 2 M . T h e pheny l -
-me thy l - su lphony l - f l uo r ide inh ib i ted t h e e n z y m e act iv i ty , wh ich sugges t t h a t seryl 
s ide c h a i n s m a y h a v e i m p o r t a n t r o l e in t he m e c h a n i s m of t he ca ta lys is . 

T h e R N a s e ac t iv i ty w a s to ta l ly a b o l i s h e d by the a d d i t i o n o f EDTA. T h i s ind ica te , 
t ha t th i s e n z y m e is an R N a s e o f m e t a l l o p r o t e i n t ype . 

T h e d a t a p r e s e n t e d s h o w t h a t t he f acu l t a t i ve t h e r m o p h i l i c bac te r i a l R N a s e 
has p r o p e r t i e s s imi la r t o B. cereus R N a s e in respec t t o inac t iva t ion b y EDTA a n d 
m o l e c u l a r w e i g h t R U S H I Z K Y ( 1 9 6 4 ) a n d C a 2 + a c t i v a t i o n S H I I O ( 1 9 6 6 ) . 

T h e p r o p e r t i e s of e n z y m e w e r e a l s o s imi la r to R N a s e o f R h i z o p u s in respec t 
t o s t ab i l i ty a n d inh ib i t ion by m o n o o r d iva l en t c a t i ons , h o w e v e r this l a t t e r e n z y m e 
w a s n o t i n h i b i t e d b y E D T A (TOMOYEDA e t a l . 1 9 6 9 ) . 

As a b o v e de t a i l ed e x p e r i m e n t a l resul ts s h o w o u r R N a s e p r e p a r a t i o n o f JB-1 
bac te r ia behaves " u n i f o r m l y " t o w a r d s t h e inh ib i to r s , i.e. al l i nh ib i t o r s c a u s e d 
prac t ica l ly c o m p l e t e loss o f e n z y m e ac t iv i ty a n d n o h e t e r o g e n i t y c o u l d h a v e been 
ind ica t ed . T h e a p p a r e n t h e t e r o g e n e o u s b e h a v i o u r of t he e n z y m e p r e p a r a t i o n in 
t he hea t inac t iva t ion e x p e r i m e n t s (F ig . 4 ) m i g h t reflect t he ex is tence o f t w o f o r m of 
d i f fe ren t s t ab i l i ty of o n e e n z y m e , o r t he ex is tence of t w o enzymes wi th s imi la r ac t ive 
site bu t wi th d i f f e ren t c o n f o r m a t i o n a l s tab i l i ty . If o n l y o n e e n z y m e exists in t he 
bac te r i a , e i the r th i s e n z y m e c o u l d occur in t w o c o n f o r m a t i o n a l (or q u a t e r n e r 
s t r u c t u r a l ) f o r m s of d i f f e ren t s tab i l i ty a n d d i f f e ren t ca ta ly t i c ac t iv i ty o r t he e n z y m e 
o c c u r s u n d e r n o r m a l c o n d i t i o n s in a m o r e ac t ive b u t less s tab i le f o r m a n d t h e hea t 
t r e a t m e n t causes its t r a n s f o r m a t i o n to a less ac t ive bu t m o r e s t ab i l e f o r m . T h e 
f u r t h e r inves t iga t ion of t he p rob l em is in p rog res s in o u r l a b o r a t o r y . 
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