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The origin and evolution of life con- 
tinues to receive considerable atten- 
tion, partly because of the synthesis of 
biologically significant molecules (ami- 
no acids, purines, and so forth) under 
conditions presumed to have been prev- 
alent on the primitive earth, and partly 
because of the possibility of determin- 
ing the presence or absence of life else- 
where in our solar system. As a sequel 
to an international meeting in Moscow, 
in 1957, on the origin of life, a meeting 
was held 27-30 October 1963 in Wa- 
kulla Springs, Florida, on the origin of 
prebiological systems. 

Two pioneer workers in this field, 
J. B. S. Haldane (Genetics and Biome- 
try Laboratory, Orissa, India) and A. I. 
Oparin (A. N. Bakh Institute of Bio- 
chemistry, Moscow, U.S.S.R.), met for 
the first time, bringing their knowledge 
and insight to the participants, who 
covered topics from small molecules 
through macromolecules to precellular 
organization. 

In the opening session, on perspec- 
tives, Haldane discussed the data needed 
for a blueprint of the first organism 
and questioned whether DNA was nec- 
essary. Could not a protein have had 
information-transfer capability? He and 
others expressed the opinion that the 
best way to gain insight into the origin 
of life was through the synthesis of a 
primitive cell and through study of 
components of modern cells. M. S. 
Blois (Stanford University) suggested 
random polymers as a matrix for chem- 
ical evolution, illustrating his com- 
ments with the fact that melanin-like 
material is produced by the action of 
ultraviolet light on solutions of tyrosine 
or phenylalanine. The folly of probabil- 
ity was discussed by P. T. Mora (Na- 
tional Institutes of Health) who felt that 
an understanding of the transition from 
chemical to life was impossible through 
modern physics and chemistry. J. D. 
Bernal (University of London) was ab- 
sent because of illness and his paper 
was read by Haldane. Bernal postu- 
lated the possibility of organic synthesis 
in the primeval dust cloud before the 
earth was formed. 

The climax of the first day's meeting 
was the evening lecture by A. I. 
Oparin. In a historical survey of the 
scientific approach to the origin of life, 
he outlined the growth of the idea 
from Darwin's work to the active ex- 
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The second day was devoted entirely 
to small molecules. J. R. Vallentyne 
(Cornell University) discussed the re- 
lationship between the geological and 
thermal stability of amino acids. As- 
partic acid, for example, is thermally 
labile but geologically stable. In the 
other amino acids, the geological and 
thermal stability are the same. The 
asymmetric hydrogenation of some 
carbonyl compounds was described (S. 
Akabori, Osaka Unive.rsity) and the 
mechanisms of the synthesis of purines 
and pyrimidines from nonliving starting 
materials were outlined (J. Oro, Uni- 
versity of Houston). 

K. Harada and S. W. Fox (Florida 
State University) noted that 14 of the 
common amino acids can be synthe- 
sized thermally by passing a mixture 
of methane, ammonia, and water 
through a heated silica tube at a tem- 
perature of 900? to 1000?C. Highly 
significant in this synthesis is the fact 
that only naturally occurring amino 
acids are formed. Electric discharges 
and ionizing radiation on simple mix- 
tures have been known to yield amino 
acids, some of which are not found 
in nature. K. Grossenbacher and C. A. 
Knight (University of California, Berke- 
ley) described the effect of electric dis- 
charges on a mixture of methane, am- 
monia, hydrogen, and water. In a typi- 
cal experiment only 0.1 percent of the 
methane was left after 26 days of 
sparking. The formation of HCN ap- 
peared to be autocatalytic. Of great 
interest was the observation that some 
spherules, ranging from 50 to 800 A 
in diameter and consisting partly of 
organic material, were produced. C. 
Sagan (Harvard University and the 
Smithsonian Institution) outlined the as- 
trophysical evidence for the role of 
ultraviolet light in the possible synthesis 
of nucleoside phosphates in primitive 
times. It seems likely that the early 
reducing atmosphere was at least slight- 
ly transparent between 2400 and 2900 
A. Ultraviolet light penetrating this 
partial window must have been ab- 
sorbed by purines and pyrimidines in 
the early oceans. The primordial or- 
ganic synthesis of nucleic acid constitu- 
ents was described by C. A. Ponnam- 
peruma (NASA Ames Research Center). 
With methane, ammonia, and water, 
and the energy sources thought to have 
been available in primitive times, the 
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purines (adenine and guanine), the sug- 
ars (ribose and deoxyribose), the nu- 
cleoside (adenosine), and the nucleo- 
tides (AMP, ADP, and ATP) can be 
snythesized step by step. A. Szutka 
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NOW FROM BRONWILLS..THE RENOWNED BRAUN 
MODEL MSK, MECHANICAL CELL HOMOGENIZER 
Offered for the first time in the U.S.A.... the outstanding Braun MSK 
cell homogenizer fully adapted for use in this country. 

The superior Braun MSK prepares cell-free extracts for enzyme 
studies . . . homogenizes yeast, bacteria, tissue cultures or minced 
organs. . pulverizes coarse particles (such as pigments or plastics) .. 
and makes cell particles (for example yeast mitochondria) ready for study. 

Biochemists, bacteriologists, cytologists or research scientists now 
have at their disposal this extremely efficient, highly effective and 
speedy tool for use with material either in the dry state or in suspension. 

With yeast, 90% disruption of 10 grams is achieved after only 30 seconds at 
4000 rpm . . . 99% after 60 seconds! 
Bacterial cells show 70% to 90% breakdown after 1 or 2 minutes! 
Intact yeast mitochondria are prepared in 20 to 30 seconds! 

The remarkably short disruption time of the Braun MSK allows the 
processing of a series of batches, if necessary, in a relatively short period. 

The Braun MSK features two-speed, elliptical shaking action. Cell 
walls are broken down by violent tumbling action of tiny glass beads. 
The sample may be cooled with CO2 and kept below 5?C. 

If the Braun MSK would be useful in your work, drop us a note and 
we'll send you all the details. 
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(University of Detroit) showed how 
porphin-like substances could have been 
formed by the y-irradiation of pyrroles, 
thereby demonstrating that the basic 
structures required for photosynthesis 
may have been already available in the 
primordial "soup." 

The third day's discussions centered 
on macromolecules. That study of the 
mechanism of replication may be over- 
emphasized today as far as the origin 
of life is concerned was suggested by 
F. Lipmann (Rockefeller Institute), who 
feels that it may be a mistake to con- 
centrate too much study on the nucleic 
acids and that the origin of the vita- 
mins may be an important point being 
overlooked. G. Schramm (Max-Planck 
Institut fur Virusforschung, Tubingen, 
Germany) discussed the synthesis of 
nucleosides and polynucleotides from 
metaphosphate esters. At this point 
Dobzhansky took great exception to 
the use of the term "natural selection." 
He felt that natural selection should 
be used in a Darwinian sense only and 
that "prebiotic" natural selection is a 
contradictory expression. A definition 
of terms was discussed, but without 
clear resolution. A. Schwartz (Florida 
State University) discussed thermal 
polymerization of nucleotides and ami- 
no acids in the presence of polyphos- 
phoric acid; this substance permits de- 
creasing the temperature for polymeri- 
zation to as low as 65?C. 

Oparin, who has done pioneering re- 
search on coacervate droplets and their 
usefulness as a precellular model, de- 
scribed many of the chemical reactions 
possible with coacervates. Harada next 
discussed the thermal polymerization of 
proteinoid from 18 naturally occurring 
amino acids and noted the more signifi- 
cant properties of this proteinoid, in- 
cluding the production of microspheres 
by boiling the proteinoid in water and 
allowing it to cool. 

In discussing some aspects of the 
chemistry and morphology of micro- 
spheres, R. S. Young (NASA Ames Re- 
search Center) suggested that a mem- 
brane was necessary to provide an in- 
ternal environment suitable for replica- 
tion and the origin of life, and that 
the microsphere may be a more stable 
model than the coacervate droplet. 
Some significant experiments with mi- 
crospheres, including apparent ATP- 
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splitting activity in microspheres con- 
taining zinc, have bene conducted by 
Fox, whose results have indicated that 
such thermal syntheses may have taken 
place on the primitive earth in areas 
of volcanic activity. 
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Only the Bausch & Lomb Spectronic 505 
Recording Spectrophotometer, under $4700, 
compares with the $10,000 to $20,000 instruments 
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Recording Spectrophotometer, under $4700, 
compares with the $10,000 to $20,000 instruments 
Here's the most useful spectro-analytical instrument you can buy. 
Why? Faster, more critical recording of transmittance, linear absorb- 
ance, reflectance and emission throughout the UV and visible ranges. 
Use it to shrink the time of complex qualitative and quantitative 
analyses from days to minutes. Use it for jobs that just can't be done 
any other way. Or choose it simply because it can analyze a wider 
range of materials than any other single instrument anywhere near 
its low price. See why, in your own lab. 

BAUSCH & LOMB_v 
l [ " ] Please demonstrate Spectronic 505 at my convenience. 

BAUSCH & LOMB E[ Please sendme Catalog D-2009. ! 

INCORPORATED Name ................................................................................................ 
I .........- . ( P(PLEASE PRINT) I 175901 Bausch Street, Company. 

Rochester 2, N.Y. 
Address .................................................................................... I 

City ............................................... Zone ........ State ...................... 
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How to multiply lab help How to multiply lab help How to multiply lab help 

without 

hiring more people 

It's simple. Provide your staff with a variety of 
Labconco carts. Only Labconco makes 17 different 
models-one for every purpose. 

And, Labconco carts are the only line of carts 
designed specifically for use in the laboratory. 
Chemically inert materials such as fiberglass, com- 
pressed asbestos and polyvinyl make them stain 
and chemical resistant. Welded steel construction 
makes them rigid and rugged. 

The cost? Labconco carts start as low as $35. Our 
fully-illustrated brochure provides a good look at 
this complete line of laboratory carts. For free copy, 
contact your laboratory supply dealer or write Lab- 
conco, 8805 Prospect Ave., Kansas City, Missouri. 

LABORATORY CONSTRUCTION COMPANY 
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The need for definition of terms such 
as "Darwinian" and "natural selection" 
and "chemical" and "biological evolu- 
tion" was pointed up by H. H. Pattee 
(Stanford University) who suggested- 
that evolution according to the La- 
marck concept was possible at the mo- 
lecular level and that evolution cannot 
occur in the primitive molecule accord- 
ing to the Darwinian concept. 

T. H. Jukes (University of California, 
Berkeley) noted that understanding and 
interpreting the DNA code may make 
an important contribution to an under- 
standing of evolution. 

H. Gaffron (Florida State) was con- 
cerned with the role of light in evolu- 
tion. He suggested that the early photo- 
synthetic mechanism may have pro- 
duced free oxygen. The wavelengths of 
light used may have been quite different 
from those used today. 

The meeting was sponsored by the 
Institute for Space Biosciences of Flor- 
ida State University and the National 
Aeronautics and Space Administration. 
Facilities and arrangements for the 
meeting were provided by S. W. Fox 
and his associates of Florida State Uni- 
versity. The proceedings were opened 
with an official welcome from the 
president of Florida State University, 
G. Blackwell, and F. Quimby, head of 
the Exobiology Program of NASA. The 
meeting included 31 participants from 
the United States, England, Germany, 
Russia, Japan, and India. Several sug- 
gestions were made that such meetings 
should probably be held with greater 
frequency, and that this one was a 
most profitable experience. 

RICHARD S. YOUNG 

CYRIL PONNAMPERUMA 

Exobiology Division, Ames Research 
Center, Mountain View, California 

Photosynthesis 

Photosynthetic mechanisms of green 
plants was the subject of a symposium 
held at Airlie House in Warrenton, 
Virginia, 14-18 October 1963. The 
major theme of the meeting was the 
determination of the sequence of elec- 
tron transport steps in chloroplasts, es- 
pecially as related to two experimen- 
tally separable light reactions. The 
problem was approached by the tech- 
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and B. Chance), analysis of fluorescence 
and delayed light emission (L. Duy- 
sens, W. Butler and N. Bishop, J. 
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