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While studying the effects of different RNA preparations on the activ- 

ity of ribonuclease (RNase) inhibitor (6,7) in rat liver supcrnatant fraction, 

it was noted that under identical conditions, use of a sample of RNA prepared 

in our laboratory according to the method of Crestfield, Smith and Allen (I), 

(CSA-RNA), resulted in a much higher inhibition of crystalline pancreatic RNase 

than when a commercial (Schwarz) RNA sample was the substrate. While this work 

was being carried out, a communication from Eichel (4) indicated that the use 

of another cornnercial preparation (Pabst) resulted in the complete inactivation 

of RNase inhibitor and furthermore, was partially inhibitory to RNase itself. 

In view of the obvious importance of these observations to the reliable assay 

of both RNase and RNase inhibitor activity, the effect of various substrates 

has been examined in more detail. 

RNA was obtained from Schwarz BioResearch Inc. and Pabst Laboratories. 

An analysis of the preparation of CSA-RNA used has been published (5). The 

method of assay for RNase and RNase inhibitor have been described (3,7). The 

reagent used to precipitate unhydrolyred RNA was different, however, consisting 

of 1 N UC1 in 76 7. ethanol and containing 0.5 Z lanthanum chloride. Rat liver 

supernatant fraction was prepared by homogenization of rat liver in 9 volumes 

Of ice-cold 0.25 bl sucrose solution, followed by ccntrifugation at 60,000 x g 

for one hour. The supernatant fraction was used without further purification 

as a source of .RNase inhibitor. 

* This research was sup;Jortcd by a grant frorl the Nation?-1 Cancer Institute, 
National Institutes of Health and t:lc American Cancer Society. Publication No. 
60 from the Institute of Ccl'ulnr Ziology. 
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RNase Inhibitor Activity with Different Substrates and the Effect of EDIA: 

The results of two typical cxperinents are shown in Table I. The follolqing 

points should be noted : 

1) The activity of RNase was about the sane with either Schwara RNA or CM- 

RNA1 ; however, with Pabst RNA as substrate the same quantity of enzyme 

exhibited only slightly more than half this activity (Table I, part A). 

2) Addition of EDTA did not affect the RNase activity with either Schwarz or 

aA-RNA as substrates but it did increase the activity with Pabst SO that it 

now became the same as with the other two substrates (Table I, part B). 

3) In cxpcrincnt 1 the inhibition of 0.05 ugm of crystalline pancreatic RNase 

by 0.05 ml of RNase inhibitor was 75 % v:hen CSA-RNA was used and only 9 % with 

Schwarz RNA as substrate. With Pabst RNA no inhibition was observed and, in 

fact, there was an increase in RNase activity of 10 % conpared to the control. 

This increase, which is consistently observed under these conditions, is due 

to release of latent &RNa.se activity present in the supernat& fraction,@) 

by the impurity in the Pabst RNA. 

4) Upon addition of EDTA, the inhibition of pancreatic RNase by RNase inhibitor 

is now the same with Schwarz RNA and CSA-RN4 and only slightly less with Pabst 

RNA ( Table I part B, exp. 1) . Additional experinents (Table I, part B, cxp. 2) 

showed that by altering the ratio of enzyme to inhibitor and increasing somewhat 

the amount of WT& equal, and probably maximal inhibitions could be obtained 

with all three substrates. 

In view of the effect of XXA, it appears likely that the impurity in 

RNA is a metal ion, Probably copper in the Pabst RNA, but possibly some other 

iOn in Schwarz RNA. The firm binding of metallic ions by RNA has been well 

&cumnted (10). Copper appears logical, for in addition to inactivating L?Nase 

inhibitor, it is one of the few relatively common ions that is strongly iuhib- 

1 This is not true for all substrate concentrations or quantities of crystalline 
pancreatic RNase: for example, as the amount of enzyme is decreased from 0.1 ugm 
(Gth 1 % RNA) the activity with CSARNA becomes progressively less than with 
schwarz IRNA. 
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Table I 
The Activity of Rat Liver Ribonuclcase Inhibitor with Different &RKA Substra.tcs 

with and without added ED'IX 
Substrate and Activity Inhibition Activity Inhib. 

additions (O.D. carrectcd % (O,D.corrccted 70 

A 
for blank) for bl+k) 

-P. I* Exp.2** ’ 
1 $ CSA-RNA + RNase 
11 ,* 'I * 

RNase inhibitor 

.205 .425 

.046 77.5 .1X 03.5 

1% Schwarz RN4 + RNase 
I, I, " + 

RNase inhibitor 

,234 .422 
.213 9.0 .3C2 9.5 

1% Pabst RNA + RNase 
11 11 " + 

XNase inhibitor 
B Plus BDTA 

1 % CSA-RNA + RNase 
I, I, " + 
RNase inhibitor 

.132 .279 

.146 -10.6 ,307 -10.0 

.194 .435 

.017 91.2 .103 75.2 

1 % Schwarz RNA + RNase 
II II " + 

RNase inhibitor 

.241 .442 

.022 90.3 .I57 64.5 

1% Pabst RNA + RNase .210 .392 
0 11 0 + .091 56.6 .129 67.1 

RNase inhibitor 

* In cxp. 1, 1 ml of 1% RNA, 1 nl of Vcronal-acetate bu:ccr !)H 7.8, 0.05ugr1. 
RNase, 0.05 ml supernatant fraction in a total volum of 3.0 1x1 incubated 
for 30 min. at 37O . In part B,0.3 hl of 0.1% EDTA present. 

** In exp. 2, 0.1 ugm RNase and 0.09 rr,l of supcrnatmt ir-ction used; other 
conditions the same. In part B , 0.12 ml of 0.05 bl EDTA present. 

itory to pancreatic RNase at low concentrations (11). On ti:c other hand, 

it is only moderately inhibitory to RNase in the crude supcrliatmt fraction 

of rat liver(g). The impurity is not renovcd from RNA by eshaustive ,iialy::is 

but can be rcxnovcd by dialysis against EDTA solutions. It Goes not cxsrt its 

inhibitory eifect unless (01: until) the RNA is consi:icrnbly ,e~raclcd by Wise, 

this degradation presumably releasin: the metallic ion. Further data on this 

phenomenon as well as assays for the metal ion will be rcportcd in &tall 

elsewfiere. 

The presence of variabie mounts of an inpurity ic sol:le RSA prepsrdtj.ons, 

interfering with the assay for both RNase and XNase inhibitor, can eqlain 

scme discrepancies in the literature with rcspcct to all;aline ~Wasc activity. 
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To mention only one example, deLmirande and c*v;orl:crs rcpott the ratio of 

acid Rh'ase to alkaline RNase in rat liver to be about 1 to 1, while in OUT 

laboratory this ratio is always ay?proxinately 5 to 1. It is obvious that, 

&pending on the amount and ch‘aractcr of the impurity present in ~Rii prcpar- 

ations, wide variations in RNase activity, or in RNase inhibitor activity nay 

be obtained. Since in host cases EBTA does not ap:>car to directly affect Xnse 

activity, the use of optimum amounts in assays for RNase and RNase inhiZtcr 

would appear advisable. 
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