isolated from bacteria cells an enzyme
that was part of an RNA virus known
as the Q-beta virus. This enzyme could
replicate the virus in a bacterium. The
enzyme could also replicate the RNA of
the virus outside a bacterium—in the
test tube. They also found that the RNA
molecules that were replicated by the
enzyme in the test tube could be intro-
duced back into bacteria as infectious
agents.

This was the first time a nucleic acid
had been replicated in the test tube in-
stead of in a living cell. Because nu-
cleic acids probably evolved outside
cells before they became parts of cells,
the test-tube replication of the mole-
cules seemed likely to offer some im-
portant insights into how nucleic acids
evolved.

So the Columbia researchers carried
out further experiments in which Q-
beta virus RNA molecules were repro-
duced in the test tube under various
environmental conditions. A trillion
molecules were replicated in 20 minutes,
which represented thousands of years
of natural evolution.

The researchers concluded several
things from their evidence: that primi-
tive nucleic acids had little trouble rep-
licating themselves outside cells, and
that they did so by selective alteration
in their chemistry to meet environ-
mental requirements.

But other questions about the evo-
lution of nucleic acids pressed for an-
swers. What parts of the molecules were
synthesized first? How did relatively
simple nucleic acids evolve into ever
more complex ones that would be ca-
pable of harboring the genes of viruses
and cells? Why did some nucleic acid
mutants survive, and not others? The
Columbia team realized they would be
able to answer these questions only if
they determined the chemistry of a
nucleic acid capable of replicating out-
side a cell.

They report in the June 1 SCIENCE
that they have done just that. They have
determined the exact sequence of the
218 nucleotides of an RNA molecule
that comprises the genetic core of an
RNA virus known as the MDV-1 virus.
Like the.Q-beta virus, the MDv-1 virus
can reproduce itself outside cells.

The Columbia researchers are the
first scientists to determine the chem-
istry of a nucleic acid that can repro-
duce outside the living cell. The achieve-
ment provides the first opportunity to
study the mechanism of RNA replica-
tion in the test tube with a molecule
whose chemistry is known in complete
detail.

The advance, says Mills, “will en-
able us to study the chemistry of nu-
cleic acid replication and to answer
some of the really exciting questions
about nucleic acid evolution.” O
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Stalking the coming solar eclipse in Africa

Seldom is the sun better observed
than when the moon hides it from view.
On June 30 it will be thus hidden, as
scientists from around the world gather
on the land, sea and air of Africa to
record its fleeting disappearance.

This solar eclipse will provide an en-
viable opportunity for scientists. Gen-
erations of their descendants will come
and go before such a long one occurs
again—177 years later, in 2150 (SN:
5/26/73, p. 340). Even in that distant
future, the sun’s longest banishment—
seven minutes and fourteen seconds—
will be visible only from a point in the
northern Pacific Ocean, a less than de-
sirable observation site. This year, how-
ever, fortunate sun-watchers will be
able to cluster their telescopes, spec-
trometers, cameras and other instru-
ments on firm footing for seven min-
utes and four seconds of totality near
the border of Mali and Mauritania.

A few of the observers will be able
to do even better than that. For the
first time a supersonic aircraft, the
Anglo-French Concorde, will be run-
ning with the sun, or rather with the
moon, following the lunar shadow as
it races across the earth at more than
2,000 miles per hour.

The flight will be a tricky one. In-
deed, at least one observer feels that
its greatest significance may simply be
to prove that it can be done. Strong
winds will tax navigation techniques
for the 55,000-foot-high mission, and
the path of the eclipse’s shadow, 160
miles wide at its greatest, could be lost
in seconds at the Concorde’s speed. In
addition, the vibration of sonic booms
and the visual interference of jet ex-
haust trails must be kept away from the
ground observers gathered along the
same route. (Commercial aircraft have
been requested to avoid the path during
the eclipse.)

NSF
Not until 2150 will earthbound astronomers again see so long a solar eclipse.

Aboard the Concorde, researchers
from France, England and the United
States will monitor the structure and
dynamics of the sun’s corona and
chromosphere, with the plane’s speed
providing an unprecedentedly long look
of as much as 85 minutes at the total
eclipse. A shorter airborne expedition
will be aboard a slower NC-135 air-
craft from the U.S. Air Force’s Cam-
bridge Research Laboratory, looking
particularly at coronal phenomena well
out from the edge of the sun’s disk.
The highest look of all, if all goes well,
may be provided by automatic cam-
eras aboard the Apollo telescope mount
on Skylab, even if the space station it-
self is between crews.

The earthbound observers face their
own problems, ranging from the avail-
ability of electricity and fresh water to
elaborate customs regulations. Numer-
ous ground observations will be made,
but many of them will not be focused
on the sun itself. A German investi-
gator plans to probe the possibility that
a total solar eclipse is a source of grav-
ity waves in earth’s atmosphere. A
U.S. team will take advantage of the
darkened sun to search for a tiny plan-
etoid that has been hypothesized for
more than a century as a possible rea-
son for movements in the perihelion
of Mercury. French astronomers will
use the lengthy totality enabled by the
Concorde to measure the distribution
of interplanetary dust. Other groups
will study the eclipse’s effects on radio
transmissions, earth’s magnetic field
and the oxygen in the atmosphere.

Most unusual, perhaps, are at least
four studies of the effects of the dark-
ening sun on various primitive African
tribes including one, the Borana near
Ethiopia, who base most of their re-
ligion on the sun, yet reportedly are
unaware that the eclipse is coming. O
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