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Thiouracil in tobacco mosaic virus 

2-Thiouracil is a po ten t  inhibitor of tobacco mosaic virus multiplication 1 and of plant  growth 2. 
JEENER AND ROSEELS 3, reported tha t  under  conditions where yield of virus was reduced by 
about  5 ° %, thiouracil was incorporated into the virus ribonucleic acid (RNA). Using ~5S labelled 
thiouracil they found activity in the virus RNA but  not  the virus protein. The a moun t  of thiour-  
acil present  in the RNA, calculated from radioactivi ty data, was equivalent  to about  20 O~/o of 
the virus uracil. When  acid hydrolysed virus RNA was subjected to ch roma tography  in the 
isopropanol-HC1 solvent 4 they found tha t  the activity had the mobili ty expected for thiouridylic 
acid. However  both  thiouracil and inorganic sulphate have mobilities in this solvent sys tem 
close to tha t  expected for thiouridylic acid. 

We were unable to detect any incorporat ion of unlabelled thiouracil into TMV RNA, al though 
with the analytical methods  used 5 % incorporation should have been detected6, 6. In  these 
exper iments  intact  plants  were used and thiouracil was applied by leaf sprays.  Using JEENER'S 
method of t reat ing leaves with ~5S labelled thiouracil we have now been able to confirm the 
appearance of activity in the virus and to obtain fur ther  evidence tha t  the thiouracil is in- 
corporated into the virus RNA. 

\,Virus was isolated from the leaves both  by the method used by JEENER AND ROSEELS 
and by the usual procedure using a m m o n i u m  sulphate precipitations. RNA was prepared by 
heat ing virus at p H  7 in the presence of salt. All the activity present  in the intact  virus was 
found in the virus RNA. The mixture  of nucleotides obtained from the RNA after hydrolysis  
in N K O H  at room tempera tu re  for 24 h was subjected to ch romatography  in the isopropanol 
ammonia  solvent 7. All the activity moved with the R F expected for pyrimidine mononucleotides.  
This RF is substant ia l ly  less than  either thiouracil  or inorganic sulphate.  The material  f rom the 
nucleotide band  was eluted and subjected to electrophoresis on filter paper  at  pH 9 in borate  
buffer. All the activity had about  the mobil i ty to be expected for thiouridylic acid (uracil: 
o cm/ i  h/2o V/cm, thiouracil:  12 cm, uridylic acid: 12 cm, active material:  23 cm). On the other  
hand, at p H  3-5 where both  uridylic and thiouridylic acids should have only one negative charge 
from the p r imary  phosphate  dissociation all the activity moved at the same rate as uridylic acid 
(about 6 cm/h/2o V/cm). 1RNA was hydrolysed in N HC1 and subjected to ch roma tography  in 
the isopropanol-HC1 solvent, when all the activity moved in the same posit ion as uridylic acid. 

A fur ther  sample of RNA was digested to completion with pancreatic ribonuclease and the 
digest subjected to ch romatography  in isopropanol ammonia .  Uracil and thiouracil have the 
same mobil i ty in this solvent sys tem and the presumed thiouridylic acid had the same mobil i ty 
as uridylic acid. Thus  if the thiouracil was in fact incorporated into the RNA, we would expect  
to find activity following ch romatography  of a ribonuclease digest in isopropanol ammonia ,  in 
all posit ions in which uridylic acid was present.  Activity was found in the bands  of di-, tri-, 
and poly-nucleotides containing uridylic acid, as well as in the free uridylic acid band. 

F rom these results we conclude t ha t  the thiouracil was incorporated into polynucleotides 
of the  virus RNA. F rom measurements  of act ivi ty and optical density on both  acid and alkaline 
hydrolysed RNA the am oun t  of incorporat ion corresponded to about  3-5 % of the uracil. This 
is substant ia l ly  less than  found by JEENER AND ROSEELS 3 or JEENER 8 bu t  is about  the same 
proport ion of the normal  base as tha t  found for 8-azaguanine in T.M.V. 5. RNA isolated from 
uninoculated tobacco leaves t reated with 35S thiouracil was found to contain low act ivi ty in 
the nucleotides after ch romatography  in isopropanol ammonia .  The activity indicated incorpo- 
rat ion of thiouracil equivalent  to about  0. 3 % of the uracil. 

I wish to thank  Professor JEENER for mos t  helpful cooperation in providing details of his 
methods,  and Dr. D. SZAFARZ for supplying a sample of ass labelled thiouracil. 
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