space without assistance from the ground,
will be realigned one-third less frequently
than they were during their initial trial.

To keep ahead of the game, Engle will
also put on and remove one of the shuttle’s
newly designed extra-vehicular activity
spacesuits. No spacewalks are planned
(although they are possible if an emer-
gency arises), but the astronauts would
like to get some idea of how easily the suits
can be donned and operated during
weightlessness.

The major new event of the upcoming
flight, however, will be the first tests of the
shuttle’s Remote Manipulator System
(rRMS), a 15.3-meter grappling arm de-
signed for lifting payloads out into space
from the orbiter’s huge payload bay, as
well as for retrieving objects such as dam-
aged satellites. No such operations will be
carried out during this mission, but nu-
merous tests are scheduled, such as
checks of the arm’s response to the as-
tronauts’ computer-relayed commands
and measurements of any distortions that
may result from temperature changes as
the arm (simply “parked”) passes from
sunlight into shadow and back. The mis-
sion is scheduled to last 5 days, 4 hours
and 8 minutes, but so important is the Rms
to future shuttle plans that the major tests
have been packed into the first two days in
case the mission has to be ended early.

The arm will not be the only cargo in the
payload bay, which on the first flight held
only some Developmental Flight In-
strumentation (DFI) to evaluate the orbit-
er’s responses to launch, ascent, weight-
lessness, reentry and landing. The pr1 will
be along again, as will a package of in-
struments sent along by Nasa’s Office of
Space and Terrestrial Applications for
earth-resources studies (SN: 5/9/81,
p-292). A synthetic-aperture radar an-
tenna will collect high-resolution “im-
ages” of land surfaces below, while other
devices monitor ozone, ocean chloro-
phyll, lightning and other phenomena.

The suite of instruments (five on a pallet
in the payload bay and two more in the
crew cabin) marks the shuttle’s first for-
mal foray into science, although its objec-
tives lean considerably more toward “ap-
plications” than basic research.

Another item on the manifest is an In-
duced Environmental Contamination
Monitor (SN: 8/8/81, p.93), dedicated to
finding out how much pollution from roc-
ket exhausts, outgassing, adsorbed at-
mospheric constituents and other sources
may be present to affect delicate sensors
on future payloads such as the Space Tele-
scope and the European Space Agency's
Spacelab research module. At one point,
the rRMs arm will be guided to grasp a
contact point on the contamination
monitor, just as a test of the arm’s
capabilities; on the subsequent flight,
however, it will be used to pick up the
monitor and move it around outside the
payload bay, recording possible contami-
nation in nearby space. ]
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Yolky mating signal
from blood to skin

The female red-sided gartersnake has a
surprising lure for potential mates. It is a
chemical related to yolk material, and dur-
ing courtship the compound passes from
the snake’s blood to its skin surface. Many
other animals release sex attractants in
their urine, feces, vaginal contents and
glandular secretions. But the gartersnake
is the first instance to be discovered of a
pheromone carried in the blood.

To demonstrate the presence of the
blood-borne sex attractant, William R.
Garstka and David Crews of Harvard Uni-
versity apply blood serum from a female
snake to a male’s back. Other males then
court the treated animal, rubbing their
chins along the back. The same behavior is
elicited by lipids, but not proteins, ex-
tracted from skin of females.

The source of the blood-borne phero-
mone appears to be the liver of the female
snake. Homogenates of female liver elicit
courtship behavior when applied to the
backs of males. Garstka and Crews find
that treating males with estrogen makes
their livers produce the female sex attrac-
tant too. Because estrogen also induces in
males production of the circulating pre-
cursor of yolk, a compound called vitel-
logenin, the scientists suspected the sex
attractant to be this or a related chemical.
When they applied to the backs of males
yolk taken from ovarian follicles, the
yolk-smeared males were courted by
other males. However, although vitelloge-
nin is present in all egg-laying animals,

female snake (head furthest to right) in a
natural “mating ball” in the field.

yolk from other snake species, chicken
and lizard is not effective as a gartersnake
sex attractant.

Microscopic examination of female gar-
tersnake skin shows lipid-filled vesicles in
the deep layers adjacent to the bed of
blood vessels, especially in the regions
between the snake’s scales. Male snakes
lack this lipid localization, unless they
have been given estrogen.

Garstka and Crews believe that the
female passes the pheromone to the outer
surface during courtship by filling its lungs
with air. The resultant surface expansion
moves adjacent scales apart, allowing the
lipid to pass through the thin skin in be-
tween. The scientists point out that in sev-
eral species of reptile poison is forced
through these thin regions. Whether the
vitellogenin is changed chemically as it
passes from blood to vesicle to surface
remains to be determined. O

Three labs isolate cancer genes

The key to cancer is thought to lie
somewhere in a cell's genetic material.
Experiments in the past few months have
pinned down in each of several types of
cancer individual genes responsible for
initiating a cancerous state.

Three years ago scientists demon-
strated that large pieces of DNA removed
from certain cancerous cells, including
some human tumors, could transform into
a cancerous state normal mouse cells
growing in laboratory culture. Now scien-
tists in three laboratories have pared
down the DNA they need to transfer in
order to trigger cancer characteristics in
normal cells. “We needed to find out which
parts of DNA were pertinent,” says Robert
A. Weinberg of the Massachusetts Institute
of Technology. He explains that he and
others have isolated, using molecular
cloning techniques, stretches of bNaA con-
sisting of 5,000 to 30,000 paired nuc-
leotides. “This is the range of sizes nor-
mally associated with a gene,” he says.

Weinberg and colleagues report they
have isolated part or all of human
leukemia, bladder and colon carcinoma
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genes. Working independently at the Cold
Spring Harbor Laboratory on Long Island,
Michael Wigler and associates isolated a
cancer-triggering gene from human blad-
der tumors. They also found evidence of a
gene common to colon and lung cancers.
Another gene, one for chicken leukemia,
was isolated by Geoffrey Cooper and co-
workers at the Sidney Farber Cancer Re-
search Institute in Boston.

~ The newly isolated genes should be
useful in answering questions about
cancer. Many scientists believe cancer in-
volves genes that are altered versions of
normal cellular pNA. Weinberg says that
with some cancer genes in hand, it should
be simple to find and isolate related nor-
mal genes for comparison. A more distant
goal would be to determine what proteins
the cancer genes encode and how the
genes’ products act in a cell. Weinberg
suggests the work may eventually lead to
diagnostic tools for cancer. And even
further in the future, such studies may
suggest ways to protect normal cells and
to force cancer cells to revert to normal
functioning. ]
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