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SW% Human semm ma8 asrayed for the presence of a nucleose that can 
hydrolyse double stranded RNA. The synthetic RNA duplex polylt-polyC was 
ured as rub8trate. No activity wa8 detected in unfractionated or fraction- 
ated huuan seruu. 

The presence of an enzyme in huuan serum that can de.grade double stranded 

RNA has been reported (1). On this baa18 a survey of 8ucb an enzymatic aotivity 

was initiated in an in-patient hospital population. However, in thir report 

evidence ir prereuted that such a ribsnuoleare is absent from hman serum and 

that hydrolysis of polyI-[3ii$olyC does sot occur during incubation of this 

oynthetic substrate with huuan 8eruu. 

Experimental. The synthetic double stranded RNA 8ubstrate polyino8ate-[S-3H] 

polycytidylate, polyI-[3RfpolyC, speoific activity 19.5&@ole P, was obtained 

from Miles Laboratorie8. It was diluted la10 with distilled watu and stored 

in aliquots at -20'. Ribonucleue A was purchased from Worthington Biochemical 

Corp., Bio-Gel P-200 from BioRad Corp. and pronase fra Calbiocheu. Enzpatic 

reactions were terminated by the addition of 5ml 5% trichloroacetic acid at 

zero degree8 and passed through Millipore filter8 (XAUP 0.4%). The filters 

were washed with 20~1 5% trichloroacetic acid. Radioactivity was measured in 

a Nuclear Chicago liquid scintillation counter uring toluene-PPO-POPOP solution 

or PCS, a phase coubining system from Amrrhau/Seule. Results were identical 

with both fluots. 

Reactian to assay for the presence of ribonucleue against double stranded 

RNA routinely contained, in 0.25~1 final voluue, Xjmoler NaCl, 5fmoles MS-HCl 

pR 7.0, 0.123 pg polyI-L3H>olyC and from 1 to l@l huusn 8ertll either fre8hly 
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spun from uhole blood or from aliquots frozen at -20'. The protein concentra- 

tion of human serum samples varies from 65 to 80 mg/rl. The serum used in most 

of the experiments described had a protein concentration of 71 m&/ml. Incuba- 

tions were carried out at 30'. A total of 18 different serum sample8 uas 

assayed for the presence of rlbonuclease activity against double stranded RNA. 

To ensure that the synthetic double stranded RNA substrate was resistant 

to digestion In 0.2M BaCl, 0.02M Trls-HCl pH 7.0 by nucleases that attack 

single stranded RNA, the substrate was Incubated with rlbonuclease A for 20 min 

at 30° with a ratio of RNA to rlbonuclease of 40081. Under these conditions 

more than 95% of the RNA was acid solublllred uhen the reaction ua6 carried 

out in distilled uater. None was solabillsed when the reaction was carried 

out in the high salt buffer. 

Incubation of polyI-[3H]polyC was also carried out with 5~1 of the 0.2h 

IQ$CIwash of riboromes (protein concentration 10 m&l) prepared by 1000,000 xg 

Omin 60min 
WI 

120min 

1 

Figure 1. The effect of the addition of lncrea8lng amount8 of h 
on detectable radioactivity of acid preclpltable polyI-l JpolyC. -its- 
The reaction is terminated after zero time at Oo by the addition 
of 5% trlchloroacetlc acid (o-o). Incubation at 30' for two 
hours of the standard assay mixture containing +I serum (a-----n). 
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centrifugation of an extract from S. ‘cells ground with alumina (gift of 

B. Stark). This material contains ribonuclease III, au enzyme that specifically 

degrades double stranded RNA (2). Ihe reaction of the synthetic double stranded 

substrate with this cell fraction, carried out according to the conditions of 

the serum assay, resulted in the complete acid solubilisation of the substrate 

in 10 min at 30’. 

The initial experiment8 to assay for ribonuclease activity against the 

double stranded substrate appeared to indicate that such an activity was indeed 

present. Incubations with 4Q of serum for 30 min at 30’ showed a loss of 40% 

of the acid predipitable counts that had been added to the reaction as polyI- 

c3~3polYc. Hovever, as can be seen in Figure 1 this same decrease can be 

observed if the reaction is terminated immediately followin the mixing of 

substrate and serum at 0’. As shown also in Figure 1, the decrease at 0’ in 

zero time of acid preeipitable radioactivity ir dependent on the amount of 

serum added. 

I.01 I I I I 
0 30 60 9 

Time in minutes 

Figure 2. Incubation of the standard assay mixture containing 5 ~1 serum 
and 200 c(~/ml pronase. 
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To eliminate the possibility of an almost instantaneous reaction it can 

be shown that the same disappearance of radioactivity can be obtained by pass- 

ing the trichloroacetic acid precipitate of an equivalent amount of serum over 

a Nillipore filter on which the RNA substrate has previously been dried. 

The apparent disappearance of radioactivity from the acid precipitable 

substrate is due to the high concentration of protein in serum (approximately 

70 s&ml) and can be reproduced exactly using bovine serum albumin at the ssme 

concentration. No radioactivity can be detected in the eluate following the 

washing of the Hillipore filters. If the protein held on the filters is, in 

fact, reducing the efficiency of detection of the radioactivity in the RNA, 

it should be possible to eliminate the quenching by eolubilisation of the 

protein. As shown in Figure 2, incubation of the reaction mixture with pronare 

at a concentration of 200 pg/ml is accompanied by a gradual return of detectable 

radioactivity. The degree of quenching is independent of the amount of RNA 

added. A given volume of serum reproducibly reduced detectable radioactivity 

in RNA sampler by the same fraction, dependent only on the amount of protein 

added. 

Since no activity against double stranded RNA was detected in unfractionated 

human serum, an attempt uas made to repeat the previously reported partial 

purification of the activity on Bio-Gel P-200 (1). 0.2ml of human serum was 

placed on a Bio-Gel P-200 column (1.5 QI i.d. x 100 a> and eluted with a buffer 

containing 0.2M NaCl and 0.02h Tris-RCl ptl 7.0. Ractions of 1.7ml were collected 

and 0.2ml of each fraction assayed for activity against double stranded RNA by 

incubation for 60 min at 30' with 0.123crg of the synthetic substrate. The 

optical density at 280 nm was determined for each fraction. The "activity" 

against double stranded RNA paralleled the protein concentration (absorbance 

at 280 nm> exactly. Purthermore incubation of increasingly large aliquota of 

the peak fraction with substrate for zero time at 0' showed that the nactivitya 

is solely a reflection of quenching by increasingly large amounts of protein. 

Discussion. The experiments reported here demonstrate that there is no 
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activity in human serum that degrades synthetic double stranded RNA to acid 

soluble material. This is a direct contradiction of the result reported in 

earlier work by Stern (1). It appears that this result is due to an artifact 

of quenching arising from the very high protein concentration in human serum. 

With respect to the sera of other animals tested by Stem, it must be emphasized 

that the results presented here apply to human serum and bovine serum albuain 

alone. No experiments were carried out using the sera of other animals. 
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