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Isolation of an intact teaplate-active RRA from the RAI &rain A virus 

(i&en, et al., in prese) brought forth the need for more detailed knowledge -- 

of the combination of a large RNA molecule (V-RRA) with the structure of the 

virus which is complicated morphologically (Bonar, & a&, 19630) and of 

characteristic chemical composition (Bonar and Beard, 1959). To elucidate 

these problems, we have investigated the quality of the nucleotide component.8 

of V-RNA extracted and isolated from ethmol-lipidated virus under various 

conditions of ionic strength of the medium. It resulted in the finding that 

the V-RNA molecule contains aectiona extractable from the delipidated structure 

at very low ionic strength, containing aa much aa 70 moles per cent of uracil 

nucleotide. These sections of V-RNA could be isolated ae 4 S and larger 

fragments. 

NATEEUAL AND NETROE 

Isolation end purification of the BAI strain A virus (Eckert, et al - ,.B 

1951) from heparin-treated, enzymatically defined (Mcmmaertt3, & a., 1954) 

blood plasma of leukemic chicks (&men, 1964) VBB carried out principally 

according to Bonar et al. (1%3b) (&Q, -- in preae). Differential extraction 

of ethmol-delipidated virus materiel with media at various ionic strengthe 

wet conducted ea shown in Fig. 1, RNA fragments present in the centrifuged 

extracts (Fig. 1) were deproteiniaed with ptiol (Stanaley end Seese, 1965). 

The V-RX4 fragments were precipitated with ethanol (-ZO'C) from the aqueous 
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Flow sheet for differential extraction of the fragments of BRA of the virua 
BAIatrainA 

Pellet of virus isolated from 2700 ml of leukemic blood pl~ama 
1 

Delipidation with ethanol (2~7 ml 80% ethanol, -2O'C end +2'C) 
I 

30 YO revhin., 10 min., rotor 40, Spinco-Beckman L50 

(486 og w.W.), twice grtracted with 5 m$ Sediment1 
0.145: NaCl-0.005M Na -acetete, pH 7, 0 C 

30 000 revhin., 10 min. 

5 tkes extracted with 5 ml dietilled water, Sediment2 
centrifuged after every extraction 

I 
30 000 rev.lin., 10 min. 

1 
' SUPERWATAWT2 

Tfor isolating V-RNA F2) 

Sediment 3 twice extracted with 3 ml distilled rater, 
centrifuged after every extraction 

I 
30 000 revdnin., 10 min. 

I 
I l 

Sediment4 
ff%%%& V-HNA F, ) 
solid NaCl ad&d to O.jY, 
shaken with 1 ~01.80% phenol 
equilibrated with 0.7H NaCl 
twice at50°C, 5 min. 

I 
30 000 rev./u&b 

t 
Phenolic phaae+interphaee combined with sediment Apdoualaver I, 
-4 and all phenolic phase0 and interleyera after 
deproteinizing (at room temperature) aupernatanta 
lend 2 I 
Drying aiter r-oval ofphenolrith ethanol-d 
ethyl-ether I 
Powdery sediment 5 times extracted with 6 ml of mixturet 1 vol, of 0.025Y NaCl- 
0.005Y Tria-IEl of pH 7.0 end1 vol. of 80% phenol at 50°C (2x1, 55,60,65'C, 
5 min. every tiq;. Every extraction etege wee centrifuged 

30 000 rev./min.,lO min, 
1 ~'+?k&$V-RNAF) 

Phenolic~heae end inter&aaer phenolremovedwithethauolether endafter &y&g 
the end sediment (E.S.) hwolyaed with 0.3Y KOH. No detectable nucleotides. 
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layera separated by centrifugation, extracted with ethyl-ether to remove 

phenol, dielyzed against 0.Ol.M NaCl (+2'C, 18 h) and concentrated to lb0 

the original volume on a rotary evqorator. V-REA fractions (Fl-F3) were 

further defined by sedimentation in a linear (2Ck5%) sucrose gradient 

(Britten end Roberta, 1960). This sedimentation was els, used for subfrantion- 

sting V-RNA fractions F2 and F3. Ttre VIREA subfractions (2aob, 3a,b) were 

isolated from the contents of combined tubes (Fig, 2) eluted from tb4 sucrose 

gradient. After dislyeis against R20 (+2'C) end volume reduction the EU~- 

fractions, as well es tlm F1 fractions, were subjected to alkaline hydrolysis 

(Davison and Smellie, 1952). The same treatment was given to V-RNA F4 es well 

as to the material that had gone through all the extraction etepa (EL-Fig.1). 

Nucleotides were separated by paper (Whatman 3Ml6) electrophoresis (Markham end 

Smith, 1952) in an ammonium formate buffer (pH 3.5, 2.1 V/can, 1.7 mA/cm, 

190 min). The concentration of nucleotides detected in UV light (Mineralight) 

was determined after descending elution with mater by speotrophotometry 

(Beckmen DU Model) by using published Emor (Cohn 1957). 

RESULTS ARD DISCUSSION 

The extraction of ethanol-delipidated BAI strain A virus (Fig, 1) 

resulted, in agreement with the existing knowledge of the effect of polar 

solvents on the lipid-nucleoprotein complex of animal viruses (Kates, et al - -09 

1%2), in a release of nucleoprotein fragments, the isolated RW component 

of which contained (Fig. 2) mostly V-REA fragments of 4 S sire, i.eO V-WJA 

size attained under extraction conditions not excluding the action of end+ 

nucleese Rosenberg, et al - -09 1965, TrbvniEelc and &en, 1966). 

The V-RNA fragments released by extraction differed in dependence on 

the ionic strength of the extraction medium in their nucleotide mnpodtion 

(Table I) which, together vith the regularity of ws taking place in the 

nuclsotide composition (Plate 11, indicate a differential release of specific 

parts of the.V-RNA molecule associated with the structural colapoment of 

f?pXific extraction properties. A part of V-RNA (50%) which cannot be 
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dird6a from the virus structure at the ionic strength of phyeiologicfil 

saline (Oo145M) ten be separated only at a very low ionic strength (Fig. 1). 

Such extra&ion propertiea are characteristic for the nucleoprotein complex 

of DNA with hiatones or protamines (Cbrgaff 1955) or for the structural 

protein, muecle actin (Straub, 1942). 

V-RNA f-e&s released from the etructure of the SAI atrain A virus 

at very low ionic strength (Fig. 1) were clearly enriched with the uracil 

nucleotide. Subfractination of thie V-RNA fraction in a eucroee gradient 

TABLE1 

Nucleotide Composition of V-FUU Fractione Separated by Differential Extraction 
from the Structure of en Ethanol-Defatted BAI virus of the A strain 

V-RNA Fraction Molea per cent % of Totel Extract 
A u G C ed V-RNA 

P; 23.3 14.0 38.5 24.3 2965 
(p,)" 16.0 3305 26.0 23.0 (25.8)x 
'2;s 18.0 26.7 28.3 2597 19.8 

(F,) '2bx 

1000 56.4 15.0 18.X6 6.0 

1292 29.5 42.0 15.8 (24.3)' 
'3, 704 69.5 10.0 13.6 802 
'3b 14.6 9.0 59.5 1608 16.0 
pb 2201 - 47.0 30.5 20.4 

(p,-p,)' 18065 19.8 38.0 23.4 10C.o 

( )x calculated veluee. 

resulted in a eeparation and isolation of segmenta of V-RNA molecules coneiet- 

h of chains containing approximately lo* nucleotides (Table 1, Fig* 2, 

Plate 1) in whi& the uracil-confaining nucleotide separated electrophoretice,lly 

ia represented by ae much ae 70 mol. $ (F 3a )* Sedimentation componente of 

V-RHA which are present in these fractions (F2, F3) are, in comperiwn 

with F1, more heavily repreeented alw by V-RNA component8 larger than 4 S 

which could be accounted for by a dilution of the endonucleeaa present in 
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the preceding extraction steps. The high representation of uracil nucleotides 

which ia ckraoteristic especially for subfractions F2b and F3ae implies a 

higher freqwncy of the uridylio sequencea and raises the question of a 

possible function of such naturallgr occurring polyuridiylic chains in the 

V-RMA molecule, the template activity of which in the subcellular system of 

E.coli (flimm, & a;l ., in press) is strictly bound to an intact molecule 

(8 r,20 58.1) or to a structural unit of V-RNA of the size of 30-40 So The 

possible participation of uracil-rich aegmente in the functional properties 

of V-RNA might be ,wpportea by the well-known relation&p of polyU to the 

30 S ribosomel subunits aa well as to rRNA (Watrpn, 1964). 

Tti concept of the differential binding of specific parts of the V-FUU 

molecule to the vimi structure ia in agreement with the nucleotide 

composition of the F4 fraction of V-RNA which ie moat firmly bound to the 

structure and lacks a uracil nucleotideo A trend toward this beh&our may 

be seen even in the V-RNA subfraction F3b. 

.d 

:G 
$1 

ji :: X8 IL - , ~...~. 
63- 2 .-*e.w-* 

iv- cl"" 
Fig. 2. Sedimentation of V-RMh fractiona 

E (Fl, F2, F3) on linear (2&5X) sucrose 
8 If- gradient 10.025M I?aCl-0.005M ~t3-RC1, 
Q 10. PH 71, 7 hat 37 000 rpm, SW rotor, 
d 09- S&co-Beckman L50* The V-d'fractiow 
0; 08- end subfractiona were ieolated fern tbs 

07- contents of combined tubes eluted from 
06- 

the gradient 88 shown. 

OS- 
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Plate lo Eleatrophoreograms of extracted 
V-RNA fractiona and aubfraations subjected 
ta alkaline hydrolysis. C,A,G,U (malea- 
t&h% of cyt$w&lx3, Eldenine, gufuline and 
uraail), S,S (nonnucleotide W-absorbing 
componenta, Himan, in preen). 
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