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SUMMARY Rlboromr from rat cardiac muscle myoflbrllr are rbom 
macapable of syntbealrr;lng ~~sln In vitro. Cbrcmato~rapblc 
analysis of protsolytlc dl@mts of m sin formed in vitro and 
that qmtberlsed ln vlvo lndlcatm t iii t the myorln syntbeslsed 
in the cell-free rystem le Identical to tbe native molecule. 

XBTRODUCTIOIV 

On fractlonatlon of cell components the bulk of RUA in 

muecles sediments wltb the heavy fraction containing myoflbrllr 

and nuclei unlike in other typer of cell8 where mlcroeomes are 

rlcbert ln RRA (1,2,3). A major proportion of this RBA la 

firmly bound to the 51yoflbrlllar structuren in the form of 

rlboromee (4). While the exact location of there ribosomes 

within tbs myoflbrll Is not yet establlebed lndlcatlonr are 

that they are in aesoclatlon with the myorin filaments (5). 

Ih a recent rtudy we have demonstrated tbs oapaclty of rat 

cardiac ayoflbrilr to syntbealse protein, both in vlvo aad 

In vitro (3). The data presented in tblr report euggert 

etron&y that cardiac ayoflbrlllar rlboeomee of rats are able 

to syntbeeise ayosin, the moat abundant structural protein of 

mueclee, in vitro. 

MATERIALS AND METHODS 

Preparation of myoein. Male Wlstar rat0 neighing 120- 

150g were Injected lntraperitoneally with 3H-leuclne (0.2 

pCl/g body *cl@&, epec, act. 7600 mCi/mmole; obtained from 

the Isotope Dlvlslon, Bbabba Atomic Research Centre, Bombay) 
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for in alto labelliag of ayorin. The animals were sacrificed 

by oenloaldirloaatlon 2 h after Injection. Myosln, tbua 

labelled, wae isolated and purified employing t be met bod of 

Fink (6). Dhlabelled myorln was prepared from oardlao mueole 

of rats following the same method. 

Preparation of myofibrlllar rlbosomer and in vitro amlno aaid 

inoorporation. Myof IbrUlar ribosomes were prepared from rst 

oaniiac muscle and were ntlllsed for cell-free protein eynthe- 

ale as described In a previous publication (3). Tbe labelled 

precursor ueed war 14 C-leuclne (2 yci/aingle assay eyatem, 

epec. act. 50.1 mCi/mmole; obtained from the Isotope Dirislon, 

Bbabha Atomic Reeearoh Centre, Bombay). The total fluid volume 

of the incubation mixture wae 1 I& Rlbosomee and or11 eap 

amounted to 2 mg protein and 600 ~8 protein respectively. 

After 1 b Incubation in a ebaklne water batb at 3792 tbe tubes 

were ohil~ed in Ice and 10 mg unlabelled carrier myoeiu, In 

4 ml buffer containing 0.5 Y El, 0.01 Y trls (pE 7.4) end 

0,001 H EDT’A, wae added to eaoh araay system. Tbe contemts of 

four tubes were oomblned and myoein was re-leolated and puri- 

fied at 4*C by various step-wise treatoentr, in two cyclers, 

following t be method deeorlbed by Heyuood and Rich (7 ). In 

tbie procedure, the Isolation and purification of myosln have 

been achieved by taking advantage of its aolubillty ia bleb 

ionic strength KCl. Myoein fe Insoluble In eolutions of low 

Ionic ooncentration of tbe salt. In addition, myoeln preclpl- 

tater over a narrow (40-47s) concentration range of (lQH4)2504. 

At tbe end of each etep, aliquote were taken and tbe protein 

waa precipitated with 5% tricbloroacetic acid (7). 

Deten&atlon of pmteln emd assay of radloaotivity. 

Protein VW e&hated by the method of Lowry et al. (8). -- 
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FZr details of purificatica etepe 

Ffadioassay was carried out in a Beckm M-100 liquid 

ecintlllatlon spectrometer. The specific activity of protein 

wae computed. 

Chromatomaphlc malgsle of proteolytlc digest0 of myorln. 

Approximately 7 mg each of in tlvo 3 E-leuclne-labelled myorln 

and in vitro “C-leuclne-labelled myoaln were mixed in KCl 

buff or. After overnight dialysis against 1% 18H4HC03, the 

resulting suepension (pH 8.3) wae used to prepare a proteoly- 

tic digest by rubjeotlng to the action of trypeln and 

chymotrypsin following the method of Rou&e and Heywood (9). 

The peptide mixture, In 1.5 ml 0.5 M KCl, wae applied to a 

Sephadex G-50 column (1 x 25 as). Tbe peptldes were eluted 

with 120 ml 0.5 Y KCl. Fraotlone (4 ml) were collected, and 

optical density (at 280 mm) and radloaotlvity (‘H and 14C) 

were meaemred. 

RJWJLTS AND DISCUSSIOlV 

The result I presented in Fig. 1 rhow that myosln isolated 

from among the products of tbe cell-free amino aold lncorpora- 
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Fig.2. Cbromatograpbic separation of proteolfiic digest of ryosin, 
3H-leuclne-labelled In olvo and l~C-leucine-labelled In vitro, 
on Sepbadex O-50 column. 

tion syetem ie appreciably labelled. The specific activity of 

protein la reduced conelderably during the Initial etepa of 

puriflcat ion. Neverthelees, after the final etep (step 5) of 

(IH4)2804 precipitation in the first cycle tbere is no further 

chauge In epeciflc activity. Thus, during the second cycle of 

purification (etepe 6-g) the specific activity remaina 

conetant. If the native protein oan be continually re-isolated 

at constant epecific activity it would Indicate that the 

particular protein bae been eyntbeeized in the cell-free 

eyetern. In the preeent experiments, the epeclflc activity of 

myoaln remained constant despite repeated re-isolation 

euggeetlag that tbe newly eyntbeelsed protein has the muue 

chemical propertlea aa the unlabelled carrier ayosln added to 

t be cell-free system. This further implies that polypeptlde 

chain8 of myoela were assembled and then aeeumed native 
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configurations, including eubunit aS8OCtatiOn8, eince the 

individual 8ubunitr do not have the 88me chemical propertIe 

a8 the native molecule. A similar experimental approach has 

been made use of by Heywood and FUcb (7) for demonetratlng the 

in VitrO 8J'nthe8i8 Of 8peCifitY myoflbrlllar prOtein8 by 

different polysome fraction8 derived from embryonic chick 

RlU8Cle 8. Their reeultr have Indicated that the large eubunlt 

Of myO8iIl (mol. wt. 200,000) i8 8yZItbeeiBed by pOly8OmeS 

containing 50-60 ribOaOme8. More recently, Sarkar and Cooke 

(10) have sboun the in vitro eyntbeelr of light and heavy 

chain8 of myosln on separate meesenger HHAe and their 

subsequent aeeembly to form the native moleoule. Low et al. 

(11 ) have ala0 identlf led separate polyeomes active ln:ha 

8ptbe8i8 Of light and heavy chains of lagosin. That free 

po1ysome8, but not membrane-bound poly8oms8, 8yIIthe8ir;e myosin 

in vitro ha8 been rbown in the case of rat ekeletal musole 

(121, It must be pointed out that in all tbeee atudies the 

intracellular cite of orleln of polyrlbo8ome8 wa8 not 

ident if ied. The polysome fractions were derived from murrcle 

bomoeenatee prepared in buffer rolutlone of Ionic etrengtb 

sufficiently high to sohbiliee myoeln, with which myoflbrillar 

ribosomee, are probably aesociated (5). Since bulk of HHA in 

muecle 18 aesociated with myOfibril8 in the form of ribosomes 

(3,4) a considerable proportion of polyrlboeomes U8ed in those 

etudles were presumably of myoflbrillar origin. 

The rpeclflc activity of myoein re-feolated from the ccll- 

free eystem 18 only a fraotlon of the epecific activity of the 

lnlt ial mixture. since the ribO8OQee used in Our etudles 

comprised of total myofibrillar riboeome8, It may be inferred 

that myofibrlllar protein8 other than myoein might have al80 
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been synthseixed in tble syetem, perhaps at a rate faster than 

tbat of myoein sptheais. Tbie inference is consistent with 

recent observations that comparatively low molecular weight 

myoflbrillar proteina eucb a8 troponln, cc-actlnin, 

tropomyosin and actln are 8gntbeeised and turned over more 

rapidly than myoeln (13.14). 

Seeking additional evidence for the authenticity of 

myoein eyntbeslsed In vitro, we have compared t be proteolytic 

digeate of myoeln synt besleed In olvo and in vitro. The 

tecblque employed yielded a limited resolution of tbe peptldes 

(Fig. 2). levertbeleae, it provide8 a reasonably good 

comparieion of myoein synthesised In vlvc with that formed 

in tbe cell-free syartem. Tbe radioactivity ie aeeoclated 

wit b t be peptidee. Further, the radloactivfty peaks in botb 

caeee appeared In the 6ame fractions. Rowever, tbe amount of 

radioactivity and peptidee in t be two were not proportional. 

This Is Dot inexplicable becauee tbe myoeln molecule, tbowb 

relatively rlc b ti leucine (the radioactive amino acid ueed 

In our studlee), ie rlober In other amino acidu tmcb as 

glutamic acid, lyalne and aapartic acid (14). 

Tbe preeaent findings euggest that ayosin ( and probably 

other contractile proteins) Is syntbesieed by ribosomes 

preeent on mycflbrils. 
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