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The amino acid constituents of the green algae 
Cltlorelln pyrenoidosa ant1 Scenedesmus D-3 liavc been 
ex:~~nincdnftcr es1)osnrc to C1'O,, usi~rg the method of 
p:iper cl~ro~nntopr;il)l~y. only free arnino Not 1r:lve the 
acids been idcntific~tl, but thc radioactive uiembers of the 
g rou l~  l1:lve been ascertained. 

The rnetl~ods usctl in these experiments, which have 
becn prcvio~tsly describccl (Z,3), involve the prcpnr:~tion 
of filter p:~per clrronintogrn~ns of \vl~olc-eel1 cxtracts (80% 
etlranol) or of :~ntino :~eid n~ixt~rres  ol)t:~inetl by absorp- 
ti011 on cation exc11:lnge resins from the pl:~nt extr:tcts 
(1). The paper c I ~ r o n ~ : ~ t o g r : ~ r ~ ~ s  of the r:cdio:~ctive amino 
acids wcre eitlier sca~lncd with a Geigcr counter or radio- 
autographed. 

I n  Scenedesrn?rs we have found the following amino 
acids, listed in the order of dccrcnsing re1:ltive intensity 
of ninhytlrin color on the cl~ro~n:~togrnni:  glutnrnic acid, 
unknown,"^ alanine, serioc, arginine, valinc, aspartic 

acid, leucines, pl~cnyl:rlnniiie, tyrosine, a-aniinobutyric 
acid ( T ) ,  lysinc, @-:~laninc, thrconine, glycine, and pro- 
line.3 The mtlioactive amino acids plrotosyntlresized by 
Scenedesmva fronr CIIO, in 30 see (I) include predomi- 
nantly aspnrtic acid4 wit11 so~ncwhat lcss alanine. Other 
r:~dioactive arnino acids syntl~csizcd under these condi-
tions and detected by r:rdio:~utogr:~pl~y includcd aspara- 
gine, serine, @-al:inine, and ~ ) l~e r~y l : t l :~~ i i~~c .  

When the radioactive amino ncids synthesized in the 
dark (1  min) by preil l~~minntcd (10 min) Scenedesmus 
wcre separated, the predo~nit~ant r:idio:~ctive product was 
asp;~rtic acid with somewhat lcss lnbcled alanine. Radio-
active phenylalanine is  syntl~esizcd in much smaller 
amonnt. 

The analysis of Chlorella is  not yet as  complete as tha t  
fo r  Scenedesmvs. Thc follo\ving nmiuo acids have been 
found in Chlorella extracts: glutalriio acid, Icucines, 

lT11is work was performed unrler contract No. \V-7-105-
Eng-48 with the Atomic. ISnergy Coln~nishion in connection 
wit11 the Radiation Laboratory, University of California, 
Berirrlcy. 

Identirul with Spot #23 of Dent, Steplrn, and Steward 
and very prol)ahly the S ~ I I I I ( '  cOtnl)ound reportetl ax ( b )  with 
chromatograms of E. colb digest (A. l'olson. Nature, bond., 
1948, 161, 351). 

nrle to the yellow color of this ninhydrin spot, it is not 
possible to corripare its iutensily. 

4 Aspartir acid may be as high as 76% according to co-
crystallization assay. 

alanine, valine, glycine, and p-alanine. Chlorclla which 
have been allowed to photosynthesize with CUO, for  30 
see form a predominant amount of radio:cctive aspartio 
acid with almost a s  much alanine. Minor radioactive 
products include p-alanine and serine. Dark ( 1  min) 
C1q2  fixation by prcilluminated (60 mnin) CAlorella yields 
largely radioactive alanine. 

111 all p:lper cl~romatograms the glutamic acid ninhydrin 
spot was strongly evident. I n  no case was any radioac- 
tivity found coincident with this spot. 111 cases where 
glutnmine was prcscnt, no corresponding radioactivity 
was observed. 

T~I I IS ,i t  nppcars tha t  i n  both dark reduction of C140, 
and 1)lrotosynthcsis the sarne pattern of radioactivity in 
the atnillo acids occnrs. I11 both cases the amino acids 
which h:ive been identified correspond to the 3- and 4-car- 
bon anlino ncicls. Tlris is  in accord with the tentative 
scheme proposed earlier ( I ) ,  which inferrcd thnt the 3-
carbon arnino acids, alanine, serine, and @-alanine, have 
their origin in pyruvic acid and the 4-carbon ones have 
the origin of tlicir c:lrbon skeletons in oxalacetic acid. 
The positive drtermin:~tion of the absence of radioactive 
g l r~ t a~n icacid is to he taken as  evidence against the par- 
ticipation of the tricnrboxylic acid cycle in the anabolic 
path of CO, in pliotosyr~thesis. 
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Significance of Distribution of 
Fluorescein in Sarcoma 180' 
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Moore, in a recent report (b) on the use of previously 
injected fluorescein in the diagnosis of human tumors 
a t  alteration, st:~tcd t l~at ,  under the conditions of his 
study ( d o s e 5  cc of 20% solution intravenously; dura-
tion between injection and operation-3-8 hrs) fluores-

1This work was condncted i n  part by rc grant from the 
Atnrrican Cancer Sociely to the Department of Preventive 
nledicine, The Johns Ilol~ltins University School of filedicine, 
rec~o~nn~cndedby the Co~nn~ittee on Growth of the National 
Itesri~rcl~ Tl~csc. stutlirs form part of joint proj- Council. 21 

ect on the cl~eniotl~eral,y of cancer being conducted at Tlle 
Johns IIol~kins I~lniversity Scl~ool of nledicine, Uepartrnent 
of I'reventi\~e AIetiicine, and the Medical Division, Arrny 
Chetnicnl Center, Rliuyland. 

l't.vhnical ;~ssistnncr in this study was rendered by Arthur 
J. Fisk. 

2 Cagtnin, M.C., A.U.S. 
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