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Obituary 

Efraim Racker (1913-1991) 

Efraim Racker  was born on 28 June 1913 in Nue 
Sandez, Poland. When he was still an infant the 
family moved to Vienna. As a youngster he 
dreamt of becoming a painter. When the time 
came he applied and was accepted to the pre- 
stigious Vienna Academy of Art. Ef  used to tell 
the story of how Adolph Hitler had applied 
several times to the same academy and was 
turned down. He  would end his story by saying 
'Just imagine how the world might have looked if 
I had been rejected from the academy and he 
had been accepted' .  

Ef  left the academy after a short time and 
went to the medical school in Vienna, from 
which he got his medical diploma. As a Jew he 
had to flee Vienna when Austria became a part 
of the Third Reich and arrived in the United 
States through England in 1941. Here  he de- 

veloped a brilliant scientific career being one of 
the central figures in Biochemistry. Ef's strive for 
understanding the energy metabolism of ceils 
drove him to be also engaged in photosynthetic 
research. Initially, he studied enzymes involved 
in carbon metabolism. Then he realized that 
similar mechanisms underlie respiration and 
photosynthesis and embarked on studying elec- 
tron transport  and coupled phosphorylation in 
both systems (see Racker 1976). Even though 
most biochemists associate his name with the 
discovery of the mitochondrial ATPase (F1), Ef  
has had major contributions in the field of photo- 
synthesis. One of the highlights of his studies was 
the isolation of the chloroplast ATPase (CFI)  
and the elegant proof  that it serves as a coupling 
factor in photophosphorylat ion (Vambutas and 
Racker  1965, McCarty and Racker 1966, 1967, 
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1968). He introduced the revolutionary concept 
of dual function for CF I having a catalytic activi- 
ty of ATP formation and at the same time a 
structural role in gating the proton leak through 
the membrane. His belief in uniformity of fun- 
damental processes in nature led him to the 
discovery of a latent ATPAse activity in CF 1 and 
the involvement of one of its subunits in this 
property (Vambutas and Racker 1965, Nelson et 
al. 1972). This belief had led him to the first 
reconstitution of photophosphorylation in pro- 
teoliposomes containing only bacteriorhodopsin 
and mitochondrial F1-F 0 complex (Racker and 
Stoeckenius 1974). Ef played a major role in the 
introduction of the 'third dimension' in biochem- 
istry and transforming the field from handling 
mainly scalar processes into involvement in 
studying vectorial reactions. His studies of the 
sidedness of the mitochondrial and chloroplast 
membranes had generated fierce opposition but 
proved to be correct and instrumental in under- 
standing photosynthetic electron transport and 
photophosphorylation (Hauska et al. 1971, Rac- 
ker et al. 1972, Carmeli and Racker 1973). 

Efraim Racker is famous not only for his 
scientific contributions but also for his phil- 
osophy of resolution and reconstitution of mem- 
brane components, with which he actually estab- 
lished a whole school of followers. Ef's vast 
knowledge and intelligence, his warm but chal- 
lenging personality, his wisdom and curiosity, his 
wit and humor, his talent and strive for excell- 
ence, and above all his belief in science and in 
scientists - shine throughout his works. Through- 
out his life, Ef retained a boyish enthusiasm for 
science and a firm belief in the value of human 
reason. The death of Ef left u s -  his followers- 
with a grave emptiness which we hope to fill by 
implementing his philosophy. 

Roche Institute of  Molecular Biology 
Roche Research Center 
Nutley, NJ 07110 
USA 

References 

Carmeli C and Racker E (1973) Partial resolution of the 
enzymes catalyzing photophosphorylation. XIV. Reconsti- 
tution of chlorophyll-deficient vesicles catalyzing phos- 
phate-adenosine triphosphate exchange. J Biol Chem 248: 
8281-8287 

Hauska GA, McCarty RE, Berzborn R and Racker E (1971) 
Partial resolution of the enzymes catalyzing photophos- 
phorylation. VII. The function of plastocyanin and its 
interaction with a specific antibody. J Biol Chem 246: 
3524-3531 

McCarty RE and Racker E (1966) Effect of a coupling factor 
and its antiserum on photophosphorylation and hydrogen 
ion transport. Brookhaven Symposia in Biology 19: 202- 
214 

McCarty RE and Racker E (1967) Partial resolution of the 
enzymes catalyzing photophosphorylation. II. The inhibi- 
tion and stimulation of photophosphorylation by 
N,N'dicyclohexyl carbodiimide. J Biol Chem 242: 2435- 
2439 

McCarty RE and Racker E (1968) Partial resolution of the 
enzymes catalyzing photophosphorylation. III. Activation 
of adenosine triphosphatase and 32p-labeled orthophos- 
phate-adenosine triphosphate exchange in chloroplasts. J 
Biol Chem 243:129-137 

Nelson N, Nelson H and Racker E (1972) Partial resolution 
of the enzymes catalyzing phosphorylation. XII. Purifica- 
tion and properties of an inhibitor isolated from chloro- 
plast coupling factor 1. J Biol Chem 247:7657-7662 

Racker E (1976) A New Look at Mechanisms in Bioener- 
getics. Academic Press, New York 

Racker E and Stoeckenius W (1974) Reconstitution of purple 
membrane vesicles catalyzing light-driven proton uptake 
and adenosine triphosphate formation. J Biol Chem 249: 
662-663 

Racker E, Hauska GA, Lien S, Berzborn RJ and Nelson N 
(1972) Resolution and reconstitution of the system of 
photophosphorylation. In: Forti G (ed) Proceeding II In- 
ternational Congress on Photosynthesis Research (Stresa 
1971), pp 1097-1113. Junk, The Hague 

Vambutas VK and Racker E (1965) Partial resolution of the 
enzymes catalyzing photophosphorylation. I. Stimulation 
of photophosphorylation by a preparation of a latent 
Ca++-dependent adenosine triphosphatase from chloro- 
plasts. J Biol Chem 240:2660-2667 

Nathan Nelson 


