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The ability of atian red blood cells to incorporate amino acids into 

heme and globin in vitro is a well-established phenoauanon (1, 4, 5). It has 

also been shown by Wiggans et al. (1960) that the incorporation of labeled 

amino acids into globin continues to increase for several hours after the 

cells have been transferred to a medium containing no label. Thep postulated 

a precursor non-protein material to account for this nfonnation8f of protein 

from a nondiffusible substance. Using the ssme system, WB have obtained 

evidence that the source of isotopic material within the cell to account for 

this increase lies within the nucleus. 

Fresh red cells from the heparinized whole blood of pigeons were sepa- 

rated from the plasma and buffs coat by centrifugation and washed three times 

with saline at 0 - ho C. Incubations were carried out at 37O with the red 

cells suspended in Krebs-Ringer bicarbonate buffer containing I@ labeled 

amino acid in a concentration of 0.5 p./ml. of incubation mixture. 

Following incubation an excess of carrier amino acid was added to the 

mixture which was immediately chilled to O.'C. The cells were centrifuged off 

and washed twice with cold 0.9% NaCl. In scme experiments the cells were 

lysed with distilled water, and globin from the cytoplasm was isolated ac- 

cording to the procedure of Anson and Mirsky (1930). The protein of the 

nuclear pellet was precipitated with 5% trichloroacetic acid (TCA). In other 
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expemlments the cells were lyaed with saponin and the nuclei washed with .25M 

sucrose - .CO30 # CaC12 solution until the supernatant was water-clear. The 

proM.m from both nuclear and supernataut fractions were then precipitated 

with 5% TCA. 

11l1proteiastrerewsshedthreetc;irneswith~,th8thirdwashatmOC. 

forfifteeuIpinute8. Theywere theupurifiedbysolution3n 0.4liNatM,m3- 

precipitation in 5% TCA, e&mctiou with It1 alcoholrether, aud finally SW+ 

peuded inla3.9% etforplatiug ou1inchalminumplanchet~. The 

radioactivitywas couutediua gas-floueud-ui&oucouuter. The specific 

activities thus obtainedwere corrected to uuifol~lself-absorption atlomg. 

of protein. Totalproteinactititiesuere calculated forsameqerimnts 

afterdetmminbg gravirastricallythe total proteiuweighte ofboth nuolear 

andoytopl.aamicfraotiom~ 

RESJLTSANDDISCTIssION 

Thewthod~ uuedforisolatiug globiuia the amte oue usedby 

aitertransferriug the cella to aa~old~medim. Thismethodimolvas hem- 

~ingthecellsdthwrter,smulsFPylngthe~o~atedthtoluenetore- 

move Ilpids,thencen~a~ontaaepPra~ thelayers, This gives acSpstal 

clear redsolutionofhewoglobinoverlaidby alayer of tolnsue endoverlying 

apelletofuucleiandcellgho&s. The supexnatant solution ia used for the 

isolationof globin. Uponprecipitating theproteiufran thewasheduuclear 

pellet and cqx&.ugita radioactivitywith that of the globiuisolat.ed frcm 

the overlying hemoglobin solution, ue fouud a significantly greater specific 

activity in the nuclear fraction (Table I). The same relationship of acti- 

vitieswas alsofouuduhenthe uucleiuere separatedfollouinghmaolysis with 

sapouiu and the TCA precipitates of uuclear aud supernatant fractions oouuted. 

~erstudieawere&~tosscertainthechangesintotalactirityof 

nuclearandcytoplamaicfractiomwithtima. Aa ahowniuFigureI,thenuc- 

learprot&ushowa arapidrise in activity during the firsttwomiuutes.of 

int.xbation. During this time their total activi~exceedei that of the 
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Nuclear Protein 

OlObin 

TABLE I 

SpecYic Activities (c.p.m./mg.) 

L-Pbenylalanin?3-l-c& L-Histidine-l-cl4 

70 w 

52 97 

- 1.k 1.5 

/ 

. 

Figure I 
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S~lthosbesashcnmtbat~obinac~~tJrc~~~toincreese 

wiih tire even after a second suspension in %olda mdlu after almost all 

i&racellxilarfraelabelhu ~~edout,aods~,aiterall,hemoglobin 

account0 for the maJer port&on oi the cytoplmuic protein, it seem8 likely 

frauouradditionalerL&nce thatglobinis synthesiaedentirelyinthe nuc- 

leueandtraneferredtothecytoplam. The initialsharpri8einnuclear 

actiti~pmbably~presente t&e ca@.etelabellngof the globinpool,fol- 

laredbyaslouerrate ofl&elingof otherpoolevithinthe xusleue. 

The possible qnthssir ofhamoglobinwlthin the aviaummleushae been 

suggestedbyDaviea (1961) onthebasie ofelectmnmicroeoope data. Eqeri- 

mentu are inprogress toiden~the proteinnhichbeccmeslabeled initially 

-illth3llUOlBUS. 
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