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The u8efulness afmetbylated slbumin columns for fractionation of 

nucleic: acids has tinwall.demonstrat&. Ths colwmnd%scrim3nates between 

~arlausnolemlsrspecios of DBIAbytheirsiu, base o~sitionaudhydrogen 

bond content (Mandell ud Borshey, 1960; Sumka and Chenp;, 1962). It also 

sqiarata~ different classes of RNA molecules such as soluble HNA faRHA), two 

kinds OF ribosomal WA, messenger HNA and vi.ru R!iA (Mandd.l and Hershey, 1960; 

Sueoka and Cheng, 1962: Otaka, Mitsui and Osawa, 19621 Kubinski and Koch, 1962; 

Aakacia and Kawade, 1963). lbrthemre, Sueoka and Yamane (1962, 1963) ahmad 

that the column can fractionat sNNA and roveal the heterogeneity of various 

amino acid acceptor RNA's. lbwevor, the column now usually employed, consist- 

iug of kieselguhr aoated with n&&ylated albun%n, has relatively low capaelties 

for nucleic acids and, therefore, is not very suitable for preparative pur- 

pOM8. We found that silicic acid CM adsorb much llore msthylated albumin thsn 

kieselguhr and the coluwn thus made has a large capacity for sR8A, which makes 

it a promising preparative tool for purification of specific acceptor BNA?s. 

The slUA~~i.nlyusedinthis studyuaa obtainedfrombmwerls gsasttrJr 

a modification of YIoniar, Strphenson and Zsmecnik (MO), and freed of amino 

acids bymildalkalitreatsmt. Silicic acid (Merck, Dam&wit) was suspended 

In water and decanted 10-U) times to rely)ve fine particles, washed with 1 N EC1 
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followed by water and dried. Methylated albumin, preparedfrombovine serum 

albumin (Armour, Fraction V) (Mandell and Hershey, 1960) ma dissolved in 

water and added to a suspension of the silicic acid in 0.2 H IJaCl-0.02 H Ua 

acetate buffer, pH 5. The amount of methylated albumin adsorbed was found to 

be from 17 to 45 mg per gram dry silicic acid depending on the batch. Under 

comparable conditions, one gram of kieselguhr adsorbed 1.3 mg methylated albu- 

min. Columna of silicic acid-methylatad albumin thus prepared could adeorb 

from 3 to 8 mg sRUA per ml of packed volume. 

For fractionation, SHEA in amour&a considerably smaller than the maximum 

capacity use charged to the column and eluted by sodium chloride solutions of 

rtepwise increasing concentrations buffered at pH 5. A typical elution profile 

ofyeaetsRNAia shown in pig. 1. The eluates were divided into 14 fractions 

aa indicated, andthe MAineach fractionwas recovered by adsorptionto aud 

elutionfromaDEAE~el.lulose columnpadethanolprecipitation. Itwea then 

asrayed for mine acid acceptor actititiee. The rerulk on lyaine, phenylala- 

pig. 1. ChrosatographyofywmtrRNAon arthylakd altmmin-~ilicia 
acid column. A suapenaion of 60 g silicic auid in 0.02 M Ha acetate buffer at 
pH 5.4 containing 3 g methylated albumin uaa packed into a column (1) 01 x 20 
cm) which we8 then uaehed with the 8ame buffer. 206 w  rRMAwa8 adeorbed to 
the column and eluted by a rerier of MaCl solutions (containing the above 
buffer) of stepuieo inmeaeing concentrations au 5ndiaakd. 9O$of SRNAWU 
XWO0VW.d. The experjmntwea done at room temperature (about2p C)with a 
flow rate of 10 ml/a and a fraction rise of 50 ml. 
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nine, proline, serine, tmsine and valine acceptor RNA's are presented in Fig. 

2. Considerable separation and enrichment of various acceptor RNA's is appa- 

rent. Most promising results were obtained with glycine acceptor RNA of 

brewer's yeast as well as torula, as shoun in Fig. 3. The highest activity, 

Il.0 a@4 glycine attached/mg RNA, aorresponds to 25% purity, if the molecular 

weight of 5RNA is taken as 23,000. Attempts are being made to obtain highly 

purified glycyl RNA by applying the polyacrylic acid hydrae- procedure (Yon 

Portatius, Doty and Stephenson, 1961) to such fractions. 
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Fig. 2. Amino acid acceptor activities of the 14 fractions obtained 
in the run shown in pig. I.. The 0Wt.e indicate5 the activit.yinmpM amino 
acid attached/lag RNA, and the abscissa 5s proportional to the amount of ENA in 
the fraction. The height of the bars markedwith and Aindicate the amino 
acid acceptor activity of the original un&actionated RliA and the weighted 
amrage of all the recoveredfractions, respectively; these aremainlyto show 
the recovery of the acoeptor activities. 

The positions of the acceptor RNA’s examined here are in general agree- 

ment with those found by Sueolca and Yawne (1963) with C14-andno acid-labeled 

sRNA of yeast using kieselguhr-methylated albumia columns. Comparison of 

these results with those obtained by DEAE ion exchaugers (Kawade, Oksmoto and 

Yamamoto, 1963) indicates marked differenaes in the distribution of some accep- 

tor RNA's. Thus, phenylslanine acceptor RNA, which showed a broad distribution 
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Fig. 3. Mstributi.on of glycins acceptor RtiA of brevsr's yeast and 
torula. Prssentsdinthssamevayas inPig. 2. 

on DEdE ion exchangers, was concentrated in the later fractions from the msthy- 

lated albumin column. On the other hand, val&xe acceptor RNA, vhich was highly 

concentrated in tie earllest eluates from the Dm icn exchangers, was rather 

broadly distributed in this chromatography. These results suggest that a com- 

binad use of these two different columns may be useful for purification of 

certain specffic acceptor FlDA's and also for detecting their heterogeneity. 

It is to be noticed, however, that the recovery of the acceptor activity 

was not always satisfactory. For example, in the experiment represented by 

Figs. 1 and 2, about one-third of phenylalanine acceptor activity was lost, 

while the other five activities were essentially recovered. Experimsnts are 

in progress to determine whether such an inactd.vation can be prevented. 

Preliminary experiments on ribosomal RNA indicated that the capacity 

of the silicic acid-methylated albumin column is about one-third of that for 

sRNA, but still is much larger than that of the kieselguhr column. The elution 

profile of&& ribosomal RHAvas vsrys5mils.r to that from the kie8elguhr 

column. Our column will therefore bs useful also for the separation of rsla- 

tively large amounts of high molecular weight RNA's, 

We thank Miss Y. Yavamoto for her help in various experimsnts. This 

work was supported in part by a grant from the Ministry of DducaUon, 
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