will be easily visible to the eye when it
makes its next appearance in 1986.

Astronomers knew 1967 would be
a good year for comet-spotting. The
Smithsonian Astrophysical Observatory
in Cambridge, Mass., predicted that no
fewer than 17 periodic comets would
come to within good viewing range
during the year (SN: 1/21). But Tomita
has been making it a good year virtually
single-handed.

EXTRANUCLEAR GENETICS

Aided by Tokyo’s 36-inch reflecting
telescope, he has captured more than
just the one-night record for comet
re-finding. He re-found one on Jan. 3,
another on Feb. 12, still another on
June 15, a pair (as many as anyone else
has ever re-found in a night) on Aug.
7 and a sixth the evening after that.
Tomita’s four-in-one-evening gives him
a total of 10 re-findings so far in 1967,
already a record for any one year. &

Cytoplasmic RNA upsets

theories

The idea of someday producing tai-
lor-made genes for plants, animals, or
even people has long-since passed from
science fiction novels into the long-
range predictions of the most sober-
minded molecular biologists.

The job of any such genetic engineer
of the future has now been made con-
siderably more complicated with the an-
nouncement by two biologists at the
California Institute of Technology of
new chemical evidence suggesting that
genetic messages are produced not only
in the cell nucleus, but also in the
cytoplasm outside the nucleus. A would-
be gene mechanic would thus have to
tinker with genetic material stored both
in the nucleus and in the cytoplasm.

Until recently, biologists assumed
that DNA, the nucleic acid that con-
tains genetic information, was stored
exclusively in the cell nucleus, as its
name implies. From there, it directs
protein synthesis by sending out coded
directions in the form of messenger
RNA. This RNA is exported to the
cytoplasm, where factories called ribo-
somes follow its directions and produce
the type of proteins ordered by the nu-
cleus.

Such a total localization of genetic
material in the nucleus would not ex-
plain the fact that certain structures in
the cytoplasm seem to grow and divide
without direction from the nucleus. The
chloroplasts of plant cells, which are
structures specially organized for carry-
ing out photosynthesis, grow and divide
independently of the rest of the cell
and in general are so independent of
nuclear direction that some scientists
think they were originally independent
organisms that joined up with the rest
of what is now a plant cell when they
were already well along in evolution.

The mitochondria of both plant and
animal cells are also known to grow
and divide independently of the rest of
the cell. Mitochondria are cytoplasmic
structures which contain the enzymes
needed to perform the final steps in
converting sugar into usable biological
energy. When the cell divides, a pro-
cess under the control of the nucleus,
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mitochondria passively become part of
one or the other of the two daughter
cells.

The first definitive link in the pre-
sumed chain of extranuclear inherit-
ance was the isolation in 1964 of DNA
from mitochondria taken from cells.

This DNA has an unusual closed cir-
cular structure with no free ends, and
is unlike the straight helix of the Wat-
son-Crick model.

It also can have superturns, like
those of a figure eight twisted and
folded on itself many times.

Although it is a small proportion of
the weight of a mitochondrion, which
is mostly membrane and enzyme pro-
tein, this DNA presumably contains
the instructions needed to make at least
the structural protein that holds the
mitochondria together.

Evidence for a messenger RNA
produced in the mitochondria has now
been announced by Drs. Barbara and
Giuseppi Attardi in the September
1967 issue of the PROCEEDINGS OF
THE NATIONAL ACADEMY OF SCIENCES.
Working at the California Institute of
Technology in Pasadena, the Attardis
found that radioactively labelled RNA
showed up on the cytoplasm faster than
did RNA that had first to be formed
in the nucleus. This RNA was different
in size and chemical composition from
messenger RNA made in the nucleus.
It was found in a special rough
fraction of the endoplasmic reticulum,
an intertwined subcellular membrane.
The rough fraction is considered re-
sponsible for the synthesis of subcellu-
lar membrane components.

The new RNA fraction turned out to
be similar in chemical composition to
the unusual circular DNA extracted
from mitochondria.

Its base sequence is complementary to
that of the mitochondrial DNA over a
significant portion of its length; and
strands of mitochondrial RNA will,
when disassociated from each other,
form bands in a hybrid helix with dis-
associated strands of mitochondrial
DNA, but not with nuclear DNA.

Substantial similarity of sequences is

ScieNce NEews / Vol. 92 / 21 October 1967

Science Service, Inc. is collaborating with JSTOR to digitize, preserve, and extend access to
Science News. MINORY

necessary along the molecular chain for
hybridization, which is considered an
extremely subtle test of structure.

The work of the Attardis is of spe-
cial interest for two reasons. First of all,
they used HeLa tumor cells of human
origin. This shows the importance of
cytoplasmic inheritance in higher or-
ganisms, says Dr. Giuseppi Attardi.
Previous work on cytoplasmic inherit-
ance was all done on yeast, neurospora
and protozoa. Second, the structural
proteins of mitochondrial membranes
in lower organisms are very similar to
the unique structural proteins of the
membrane surrounding the nucleus and
of the membrane that supports the
ribosomal particles. It may well turn
out that the synthesis of these proteins
is also controlled by genetic material
located outside the nucleus.

AEC BUDGET

Money for ABM warhead

The Atomic Energy Commission’s $2
billion-plus budget passed the Senate
last week.

The money approved by the Senate
was some $17 million more than that
appropriated earlier by the House. But
$15 million of that increase is for in-
creased testing and development of nu-
clear weapons, chiefly for the just-de-
cided-on antiballistic-missile system.
Altogether, the Senate appropriated
$715.5 million for weapons, plus an-
other $107 million for nuclear propul-
sion for the Navy.

Both houses included $7.3 million to
make a start on the controversial 200-
Bev accelerator at Weston, Ill. The
suburban Chicago site had been at-
tacked by civil rights leaders on the
grounds that equal housing isn’t avail-
able there; a House-Senate conference
is necessary to iron out differences.

LEGISLATIVE REBIRTH

Arizona project revives

The controversial Central Arizona
Project (SN: 7/15), for months ap-
parently moribund if not actually dead,
has been forcibly revived.

Reconsideration was brought about
by Senator Carl Hayden (D-Ariz.) who
had threatened to bypass the foot-drag-
ging House Interior Committee and at-
tach the $768 million project authori-
zation to a public works appropriation
bill. He withdrew the threat last week
after Representative Wayne Aspinall
(D-Colo.), chairman of the Interior
Committee announced that his Com-
mittee would take up CAP early next
session.

Aspinall is holding out for augmen-
tation of the Colorado.
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