Dima: A mammoth undertaking

Last June an expedition searching for
gold in an ancient Siberian riverbed dug
up Dima instead. To Allan C. Wilson, an
evolutionary biochemist at the University
of California at Berkeley, Dima is gold.
Dima, so dubbed by its discoverers, is a
baby mammoth that apparently loped into
a lake or bog about 44,000 years ago and
has been frozen ever since.

Last week Wilson received from Mos-
cow a frozen ounce of the mammoth (cer-
tainly not a mammoth amount), from
which he will try to extract the proteins
and nucleic acids to study their structure.
The immediate goal is to learn what
changes have occurred in these molecules
in the evolutionary path that led from
mammoths that roamed northern lati-
tudes in the last Ice Age to their modern
relatives, elephants in India and Africa.

Changes are not expected to be great.
For every one hundred amino acids in an
average protein, only one will change
every 5 million years, just about how long
ago elephants and mammoths diverged.
But with the lessons learned on how to
extract and treat the nucleic acids and
proteins, Wilson hopes to be able to ana-
lyze far more ancient fossils and to trace
the evolution of key molecules. All other
attempts to do this have failed.

Wilson received a piece of thigh muscle
and a sample of frozen blood from an ar-
tery. He told ScieNce News that prelimi-
nary studies testing enzyme activity and

immunological reactivity have shown
that, as feared, the proteins are not active.
Another major problem is the insolubility
of the proteins. He predicted it might be
months before any definite results would
be known. The formidable problems of
solubilizing the proteins and attempting to
reverse changes that have inactivated
them must be solved. No attempt to study
the nucleic acids has been made.

Dima was a rare find, the first complete
mammoth to be found since 1839. More
important for Wilson and Russian scien-
tists examining the mammotbh, after it was
extricated from the permafrost, it was
never thawed. Previously, none of the in-
complete mammoths found in this cen-
tury were kept frozen. When tissues thaw,
nucleic acids and proteins degrade read-
ily. Wilson had analyzed samples from a
partially preserved baby mammoth found
in 1948 near Fairbanks, Alaska, and now at
the American Museum of Natural History
in New York. Results were disappointing,
perhaps because the tissue had not been
kept frozen.

“I've been desperately waiting for an-
other chance, but a mammoth is found
something like every hundred years. |
didn't think I'd be around,” Wilson said.

Because the mammoth tissue might
harbor ancient bacteria unaffected by
modern antibiotics, Wilson has agreed to
keep the tiny bit of mammoth flesh and its
derivatives in solution. O

Skylab: Possible orbit-prolonging maneuver

Eight days of “conversation” between
the orbiting Skylab workshop and flight-
control engineers in Bermuda have indi-
cated that the long-dormant space station
may be healthy enough to attempt a life-
prolonging reorientation maneuver as
early as next month. There have been fears
that the nearly 100-ton Skylab, unoccupied
since its third and final astronaut crew left
it early in 1974, might reenter the atmos-
phere before a space shuttle crew can shift
it to a higher, longer-lasting orbit late next
year.

The proposed maneuver would have the
station fire its attitude-control thrusters to
reorient it so that it would be less subject
to atmospheric drag. Officials were thus
relieved last week to discover—in the first
data from Skylab in four years — that the
attitude-control system was still pressur-
ized, that its batteries could still take and
hold a charge from its solar panels and
that telemetry systems would still work.

In addition, an on-board computer was
successfully turned on in the station’s ob-
servatory section, known as the Apollo
Telescope Mount, and a tape recorder in
the airlock was activated. (The recorder
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played back its last entry, which consisted
of about two minutes of data from around
the time of the final crew’s departure.)
A faulty DC-to-DC converter was also
switched over to a functioning backup
component, which allowed real-time te-
lemetry data to be sent to the Bermuda
receiver.

These data are now being studied by
Skylab officials at NAsA (some of whom
had had to spend months brushing up on
the old command sequences and hard-
ware before the reactivation attempt). On
March 13, the station was turned off again
except for some battery charging, leaving
it in virtually the same state in which it had
spent its four empty years. It could be
reactivated as early as mid-April, says
flight controller George Guthrie of the
NAsA Johnson Space Center in Houston,
and if all is well (additional long-untried
systems remain to be turned on), the re-
orientation maneuver could be attempted
shortly thereafter.

The reduction of atmospheric drag
could add several precious months to Sky-
lab’s uncertain lifetime, which otherwise
could end in a fiery descent—with equally
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uncertain chances for pieces to reach the
ground — before the shuttle astronauts
can reach it. NasA is now planning to have
the astronauts send a remotely controlled
booster rocket to dock with the station,
after which the rocket would be fired to
put Skylab into a loftier orbit while its
future is decided. Nasa has just awarded
two contracts to study the possibilities of
re-using the workshop (although the
space shuttle’s huge, expendable fuel tank
is also being evaluated for possible low-
cost space-station applications). Or, Sky-
lab ultimately could be deliberately sent
back into the atmosphere, but with a con-
trolled reentry path that would dump any
surviving pieces into the ocean. [m]

Patenting biology:
DNA and oil-eaters

More than a year ago a representative of
Stanford University wrote the director of
the National Institutes of Health asking for
the official policy on patents arising from
recombinant DNA research. The Institutes
solicited, received and analyzed com-
ments and had that analysis reviewed by
the Federal Interagency Committee on Re-
combinant pNA Research. On March 2,
Stanford was sent the answer: Recombi-
nant DNA inventions may be patented
under the same policies that apply to
other research funded by the Department
of Health, Education and Welfare.

However, the patent policy will attempt
to extend observation of NIH safety regu-
lations. N1H Director Donald S. Fredrick-
son recommends that each of the current
72 patent agreements between HEw and
an institution be amended to include the
stipulation that institutions only license
use of recombinant DNA techniques to
those who promise to comply with safety
standards set forth in the NmH guidelines.
Still, Fredrickson states, “Use of the In-
stitutional Patent Agreement as a means of
obtaining compliance with the NIH guide-
lines is not an adequate substitute for
legislation.”

The analysis rejected the argument that
the U.S. government should itself hold the
patents for recombinant DNA techniques
developed with federal funds. Under the
Institutional Patent Agreements, the in-
stitution has the first option to own inven-
tions, but those working under govern-
ment direction may use them without pay-
ing royalties. Among the governmental
agencies NIH queried, only the Depart-
ment of Justice supported making a spe-
cial policy to deny financial returns to in-
ventors of recombinant DNA techniques.
Fredrickson argues there is no reason to
distinguish those inventions from others
(such as vaccines and treatments) de-
veloped with public funds.

While NIH can make agreements about
ownership of patent rights, deciding what
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aspects of recombinant DNA research ac-
tually are patentable is the jurisdiction of
the patent office and the courts. Stanford
and the University of California have filed
a patent application for the techniques
developed by Stanley Cohen and Herbert
Boyer for transplanting genes from higher
organisms into a bacterium using small
DNA segments called plasmids (SN: 8/7/76,
p. 87).

Bacteria containing recombinant DNA
may also be patentable. Two recent deci-
sions specifically allow patents of live or-
ganisms. In October the U.S. Court of Cus-
toms and Patent Appeals allowed the Up-
john Co. to patent a drug-producing bac-
terium (SN: 10/15/77, p. 247). More recently
the court ruled 3 to 2 that General Electric
has the right to patent a bacterium that
eats petroleum. Neither bacterium was
produced by interspecies gene transplant.

The oil-eating bacterium contains
genes from four different strains of Pseu-
domonas bacteria (SN: 9/20/75, p.180).
That “super-bug” digests petroleum sev-
eral times faster than any of the individual
strains. A spokesman for General Electric
says the company will now reapply for the
patent, but that the decision of the patent
court may be appealed to the Supreme
Court. 0
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Ever since tokamaks were invented,
many physicists have seen them as the
devices that will ultimately lead to work-
ing thermonuclear fusion reactors. A to-
kamak is a toroidal (doughnut-shaped)
chamber in which magnetic fields confine
a plasma of ions and electrons. The ex-
perimental goal is to get this plasma hot
enough and dense enough and to hold it
long enough, so that fusions between the
ions (that is, between atomic nuclei) are
numerous enough to yield more energy
than it takes to get them started.

The U.S. Department of Energy reports
that its newest and largest experimental
tokamak, the Princeton Large Torus at the
Princeton Plasma Physics Laboratory in
New lJersey, recently achieved new rec-
ords for ion temperature and energy yield.
The ion temperature went as high as 26
million degrees, the highest ever in a to-
kamak. The energy yield, which was car-
ried by 102 neutrons in discharges lasting
a tenth of a second, is 50 times as high as
the previous record, which was set by the
OorRMAK machine at the Oak Ridge National
Laboratory. According to Edwin E. Kintner,
director of poE’s Office of Fusion Energy,
these results reinforce theoretical predic-
tions that energy breakeven will be
achieved in the Tokamak Fusion Test Reac-
tor, a larger device now under construc-
tion at Princeton. O
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Carter has trouble
stopping breeder

Last November, in his fight to kill the
Clinch River Breeder Reactor demonstra-
tion plant, President Carter vetoed a
budget authorizations bill that included
$80 million for the crer. To actually kill the
CRBR, however, Carter had to veto the sup-
plemental appropriations bill, also (SN:
11/12/77, p. 312).

On March 7, Carter took another tack; he
signed the supplemental appropriations
bill but announced that he intended to use
its crBR funds to complete the reactor’s
design “and to terminate further crBr ac-
tivities in an orderly way.” According to
the General Accounting Office, that’s il-
legal.

On March 10, Elmer B. Staats, U.S.
Comptroller General and head of Gao,
notified the President that the Administra-
tion can only use supplemental funds for
activities stated in the bill. In his letter to
the president, Staats said that if the admin-
istration chose to terminate CRBR, those
federal officials certifying the termination
“shall be held accountable for and re-
quired to make good to the United States
the amount of any payment prohibited by
law.” O
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