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A symposium entitled "Views and 
Models of Biomacromolecules" was 
held 15 May 1967 at the New York 
University Medical Center, New York 
City. A. K. Kleinschmidt (New York 
University School of Medicine) dis- 
cussed the techniques used to deter- 
mine the size and configuration of nu- 
cleic acid strands when removed from 
the core of different virus particles. 
The basic techniques consisted of ex- 
tracting and letting the nucleic acids 
absorb from a solution to a protein 
monolayer, either by spreading a pro- 
tein-nucleic acid mixture, or by utiliz- 
ing the undisturbed diffusion of the 
filamentous macromolecules to a pre- 
formed absorptive stable film. Extrac- 
tion of viral nucleic acids in various 
ways and originating the film can be 
performed in one step, so that the re- 
sults show lengths of nucleic acids per 
virus particle. This was shown mainly 
with reovirus RNA extracted by urea. 
These nucleic acids have a tendency 
to fall apart in short pieces of tri- 
modal size. DNA from many viruses 
was found in one filament that fit the 
lengths calculated from the known 
data of molecular weight. The shape 
predicted from models in solution was 
assumed to be transferable to electron 
micrographs. Measurements of length 
and end-to-end distances have been 
used to determine the spatial arrange- 
ment. Emma Shelton (National Cancer 
Institute) discussed the appearance of 
ribosomes in both monomeric and poly- 
meric states. Using plasma cell ribo- 
somes from neoplastic mice as the ex- 
perimental material, the development 
of polyribosomes was traced. The dif- 
fering degrees of coiling of free and 
membrane-bound polyribosomes were 
attributed to the intermolecular forces 
involved in attachment. Ribosomes 
polymerize; their smaller subunits 
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for the possible method of transfer 
RNA and polypeptide formation were 
discussed. Morris J. Karnovsky (Har- 
vard Medical School) demonstrated the 
use of peroxidases as tracers in the 
movement of macromolecules through 
cellular structures. By electron micro- 
scopy and measurements of the widths 
of cell unit membranes, as well as the 
tracer techniques, it was shown that 
the vascular channels in endothelial 
brain cells of rat and mouse were 
actually open when a small enough 
tracer was used. The peroxidase tracer 
and lanthanum nitrate were also used 
to demonstrate that, in mice, a barrier 
between blood and brain does exist. 
The cellular pores are closed between 
the chorioplexus and the nervous tis- 
sue; this may be demonstrated in 
both directions. Some further experi- 
ments to show the reactions of enzymes 
in muscle T-bands were illustrated with 
excellent micrographs. 

Roderic Park (University of Califor- 
nia, Berkeley) discussed the interpre- 
tation of cleaved membranes in chloro- 
plasts. The use of freeze-etching and 
freeze-fracture techniques indicated 
that the fracture planes are most like- 
ly in the lipid layers between the 
grana. This interpretation is at variance 
with other workers in Zurich. The in- 
terpretation of electron micrographs 
of freeze-fractured surfaces has become 
a growing feature of electron micro- 
scopic research. It presents views of 
ultrastructure split at minimum inter- 
facial tension, which varies considera- 
bly from previous methods of sample 
preparation. A very convincing mod- 
el of chloroplast layers and structures 
was described and defended by Park. 
E. Kellenberger (Universite de Geneve) 
described experiments with mutants of 
bacteriophage T4 of Escherichia coli 
which were designed to reveal certain 
morphological features relating to their 
positions along the genetic map. The 
organized T4-phage head and its pro- 
teins of double-mutants were identi- 
fied by electron microscopy and acryla- 
mide gel techniques, combined with 
the localization of the genes responsi- 
ble for the morphopoiesis of the phage 
heads. Some mutants had features 
which could be used to relate the spe- 
cific genes responsible for the head 
formation of the T4 phage, either as 
a regular, or a prolate icosahedron. 
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logical features are the results of the 
deletion, inclusion, or recombination 
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of specific genes. S. S. Breese, Jr. 
(Plum Island Animal Disease Labora- 
tory) presented material on the virus 
of foot-and-mouth disease as a macro- 
molecule. Methods by which physi- 
cal constants such as sedimenta- 
tion and diffusion could be determined 
on impure but infectious samples were 
discussed. Examples were shown of 
the formation of crystalline arrays of 
virus in tissue culture cells and deter- 
mination of the electron microscopic 
substructure of the virus. The difficul- 
ties of this virus as an experimental 
model as well as its advantages were 
pointed out. 

The symposium was held under the 
auspices of the New York Society of 
Electron Microscopists and the New 
York University School of Medicine. 

SYDNEY S. BREESE, JR. 
Plum Island Animal Disease 
Laboratory, U.S. Department of 
Agriculture, Greenport, New York 

Cellular Dynamics 

The fifth conference on cellular 
dynamics was held at Princeton, 
New Jersey, 8-11 January 1967. Repre- 
sentatives of many disciplines-medi- 
cal, biological, and biochemical-con- 
vened for a reevaluation, in the light 
of recent progress in those disciplines, 
of aging in cells and cell strains. On 
the assumption that such aging does 
take place, it was expected that the re- 
lation of these processes to more fa- 
miliar manifestations of the syndrome 
in whole animals would be examined. 

The sessions, arranged by M. D. 
Rosenberg, were broadly based in the 
several fields of clinical and biological 
research from which solutions to prob- 
lems of aging must eventually flow. 
The argument that aging of animals 
is a reflection of aging in cells was 
reviewed by B. L. Strehler, who de- 
scribed the several classes of hypoth- 
esis currently held, and offered a specu- 
lative one of his own. 

Some populations of fixed, postmi- 
totic cells in the mammalian body show 
losses in number correlated with the 
other manifestations of aging. Even 
those populations for which a decrease 
in numbers cannot be demonstrated 
may show age-related loss in functional 
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Some populations of fixed, postmi- 
totic cells in the mammalian body show 
losses in number correlated with the 
other manifestations of aging. Even 
those populations for which a decrease 
in numbers cannot be demonstrated 
may show age-related loss in functional 
capacity. However, some cell popula- 
tions and tissues showing no loss in 
basal function have, in age, a demon- 
strably reduced capacity to respond to 
stress. 
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For some analysts, these decrements 
are signs of a more fundamental cellu- 
lar process, possibly one that is pro- 
grammed genetically (since there are 
values for the species, in aging and its 
consequences, that are not values for 
the individual). Suggestions about the 
identity of these fundamental processes, 
some old and some new ones, were re- 
viewed. Argued with particular vigor 
was the proposal that aging may be a 
failure in maintenance in the differen- 
tiated state, that is, a failure in the 
capacity of certain cells to adhere to 
the correct pattern of macromolecule 
syntheses. Searching as was the discus- 
sion of the many reasonable mecha- 
nisms by which failures might arise, 
there were some participants who re- 
mained unconvinced that the syndrome 
called "aging" reflects any such funda- 
mental cellular process. 

Alternative possibilities were pro- 
posed and argued. For example, it was 
suggested that changes in the mechani- 
cal properties of extracellular tissue 
matrices, such as occur in connection 
with increased covalent cross-linking 
of collagen, are the basis of aging in 
whole animals. Presented by R. R. 
Kohn, this suggestion was nevertheless 
not more convincing than those involv- 
ing intrinsic cellular alterations in pro- 
tein synthesis, nucleic acid synthesis, 
cell cycle kinetics, mutation rate, differ- 
entiation, essential turnover processes, 
permeability, pigment accumulation, 
and lysosomal fragility. It is probably 
fair to say that while for some par- 
ticipants the decrease in adaptability 
to stress in age is an obvious conse- 
quence of decrements in processes tak- 
ing place within cells (particularly in 
the fixed postmitotic populations) there 
is lacking in the argument the solid 
base of experimental fact. 

Old animals and people do not, after 
all, die of aging. They die of cancer, 
stroke, heart failure, accident, infec- 
tious disease, fatigue, or boredom. They 
die of the inability to adjust to stress; 
adaptation potential declines in a pre- 
dictable way for whole populations 
with time after maturity. Aging is in 
consequence an elusive entity-a syn- 
drome, to be sure, but one diagnosed 
by its accidental sequelae, not by any 
demonstration of pathogen. "Old" and 
"aged" do not mean the same thing, 
not for men and not for their cells. 
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The two words may sometimes refer 
to the same class of biological object, 
but even when this is clearly so we do 
not yet know why. 

The data say that processes intrinsic 
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to cells do change in time, both for 
cells in culture, outside the body, and 
for cells in somatic populations. Some 
of these changes, such as the accumu- 
lation of lipofuscin pigments, altera- 
tions in lysosomal function, loss of bio- 
synthetic capacity, in normal surface 
properties, in contact geometry, varia- 
tions in ploidy, in certain parts of the 
machinery that regulates transcription 
and translation, have at least a suspi- 
cious connection with clinical aging. 
Changes in extracellular proteins that 
are the undeniable concomitants of ag- 
ing and of degenerative disease remain 
as likely to be consequences of one or 
more of the intrinsic changes as causes. 
For any suggested set of causes and 
consequences we must as yet agree 
upon no more committed a verdict 
than "not proven." But it is clear that 
no new information about the funda- 
mental chemistry and biology of cells 
is irrelevant, and a great deal of this 
information will need to be exchanged 
by those concerned to understand, if 
not to control, the set of declining com- 
petences we recognize as aging. 

This conference was arranged under 
the auspices of the Interdisciplinary 
Communications Program of the New 
York Academy of Sciences. 

PAUL R. GROSS 
Massachusetts Institute of 
Technology, Cambridge 

Plant Physiology: Translocation 

in Plants 

Translocation in plants is a topic 
which would seem to be easy to study 
in this age of tracers and chromatog- 
raphy. It would also seem to be fairly 
well understood if one glances at a text 
book or article on plant physiology 
written more than 6 years ago. That 
this is not the case was made abundant- 
ly clear at a recent symposium held in 
conjunction with a meeting of the Ca- 
nadian Society of Plant Physiologists, 
held in Ottawa, Canada, 31 May-2 
June 1967. The meeting was under the 
chairmanship of C. D. Nelson (Simon 
Fraser University, Burnaby, British 
Columbia), who, together with P. 
Gorham, is well known for his discov- 
ery of a small rapid component of 
translocation in phloem channels (more 
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phloem sieve tubes in the leaves; water 
flowing into the sugar solution under 
an osmotic gradient then produces pres- 
sure to force the solution down the 
plant. Sugar, of course, may be with- 
drawn along the length of the sieve 
tube. This theory was originally pro- 
posed by Munch. It is generally agreed 
that such a mechanism might operate 
by pressure to produce the observed 
flows of 50 to 100 cm/hr in the 
sieve tubes, if the tubes and sieve plates 
were free from obstruction by cyto- 
plasm. 

R. V. Evert (University of Wis- 
consin) pointed out that not only is 
there very good evidence now available 
that cytoplasmic strands pass through 
the sieve plates, but also he has found 
that sieve tubes contain a nucleus, mito- 
chondria, plasmalemma, and tonoplast 
in the mature state. Moreover his study 
of the slime body and its subsequent 
development to produce slime strands, 
which penetrate the sieve plate, seem 
to make the older theory of mass flow 
highly improbable. More acceptable as 
a translocation mechanism would be 
the suggestion of Thaine that the slime 
strands themselves are the site of an 
active transport mechanism, related per- 
haps to protoplasmic streaming. 

M. H. Zimmerman (Harvard Uni- 
versity Cabot Foundation, Harvard For- 
est, Petersham, Massachusetts) dis- 
cussed his findings of transport rates in 
tall trees 40 to 50 cm/hr. Such rates 
were measured by detecting a wave of 
atypical ratio of stachiose to raffinose 
in the sap which was induced by appli- 
cation of heat in an atmosphere of nit- 
rogen. C. A. Swanson pointed out that 
in his work with tracers in Phaseolus, 
low temperatures (about 1?C) or high 
temperatures (about 50?C) both caused 
transport to cease. However, transport 
resumed after some time in the cold. 
Trip and Gorham (National Research 
Council, Ottawa) reported that adja- 
cent sieve tubes carried sugar in differ- 
ent ways as indicated by micro-auto- 
radiographs. J. A. Webb (Carleton Uni- 
versity, Ottawa) reviewed the situation. 
He pointed out that while many facts 
about transport were known, the mech- 
anism is unsolved. There remain ob- 
jections both to this mass flow theory 
and to Thaine's protoplasmic theory. It 
was perhaps disappointing that the four 
or five other "active" transport hypoth- 
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eses which have been proposed were 
not more seriously discussed. 
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