
must be homozygous for the "formella" 
allele to allow high expression, or wheth- 
er other factors, such as meiotic prob- 
lems in the hybrid mothers or differential 
survival, are important cannot be de- 
cided at present. Unfortunately, none of 
the successful backcrosses thus far have 
been sufficiently marked with AO-1 elec- 
trophoretic variants to allow segregation 
of the regulatory pattern relative to 
structural alleles to be tested. (The elec- 
trophoretic difference noted in Fig. lc is 
not fixed.) 

Analysis of the mechanism of action of 
diffusible factors that influence tissue- 
specific enzyme expression will require 
biochemical methods. Of interest initial- 
ly will be experiments to determine 
whether the posttranslational steps po- 
tentially included in the broad sense of 
gene regulation are important in these 
cases or whether the patterns reflect dif- 
ferent rates of enzyme synthesis. The 
dramatic example of trans-acting regu- 
lation reported here should be amenable 
to biochemical analysis. Expression of 
AO-1 in salivary glands is a particularly 
attractive model for analysis of such reg- 
ulation, since the presence of excellent 
giant chromosomes would permit joint 
use of cytological and biochemical meth- 
ods. 

The expression of AO-1 in grim- 
shawi x formella hybrids provides evi- 
dence for a system involving both cis- 
and trans-acting factors in controlling 
various aspects of the program of a 
single enzyme. The results with ODH-2 
in grimshawi x orthofascia hybrids are 
suggestive of the same thing. Similar 
conclusions have been reached with sys- 
tems involving intraspecific variants in 
mice and D. melanogaster (1, 2). Results 
that are understandable in terms of trans- 
acting regulators have also been ob- 
tained in studies of enzyme expression in 
interspecific hybrids in another group of 
Drosophila and in teleosts (11). Studies 
of enzyme expression in species hybrids 
may be useful in seeking models of de- 
velopmental gene regulation and should 
yield important information about the 
evolution of new regulatory patterns. 
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7. , Dev. Biol. 26, 77 (1971). 
8. Cytological evidence (4) suggests that all mem- 

.bers of the picture-winged group carry the same 
basic set of genes. All of the 26 species I exam- 
ined have three nonallelic structural genes cod- 
ing for proteins with aldehyde oxidase activity. 
The enzyme AO-1 is consistently distinguish- 
able from the others by its electrophoretic mo- 
bility (it is always the slowest), substrate range 
(the other two appear to correspond to xanthine 
dehydrogenase and pyridoxal oxidase of D. me- 
lanogaster), and regulatory patterns present in 
all species (it always predominates in the adult 
head and is the only one in the ovary). Elec- 
trophoretic variants have been found in various 
species including grimshawi and formella. Mo- 
bility of AO-1 is shifted independently of the 
other two isozymes, whereas the AO-1 band in 
all tissues in which it is found is always affected 
coordinately. 

9. All species have an ODH-1 that is homologous 
by criteria virtually identical to those applied to 
AO-1 here and to alcohol dehydrogenase (3). 
However, only 17 of 26 species examined have a 
distinguishable, faster-migrating band designat- 
ed ODH-2. These two bands continue to be dis- 
tinct when run in gels containing nicotinamide 
adenine dinucleotide, unlike the multiple forms 
of alcohol dehydrogenase also found in these 
flies (3). Electrophoretic variants of ODH-1 
have been found in several species, and in no 
case is the mobility of ODH-2 coordinately af- 
fected. In one species (D. affinidisjuncta), one of 
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The concept that viruses can initiate 
chronic degenerative disease has been 
supported by studies of a variety of 
spontaneous retroviral diseases in ani- 
mals (1-4). A report of RNA-dependent 
DNA polymerase in a particulate frac- 
tion of brains from patients with 
amyotrophic lateral sclerosis (5) raises 
further interest in this class of viruses as 
a cause of progressive degenerative dis- 
ease in man. The present report de- 
scribes a chronic disease in goats (cap- 
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two allelic forms of ODH-1 comigrates with 
ODH-2, obscuring the latter. This may be the 
situation in the species in which ODH-2 has not 
been found (and in all of which only a single 
form of ODH-1 has been seen). 

10. A possible exception is suggested by cases in D. 
melanogaster in which the ability of homologs 
to synapse in tissues containing giant chromo- 
somes influences the activity of specific genes 
[G. Korge, Chromosoma 62, 155 (1977)]. Since 
homologs in the grimshawi x formella hybrids 
do not synapse well (H. L. Carson, unpublished 
data), this effect may be relevant. However, the 
best-documented case works in the direction op- 
posite to that observed in the present experi- 
ments (that is, a normally inactive gene is acti- 
vated when tightly paired with a normally active 
homolog), and it is difficult to imagine a negative 
influence of one unsynapsed chromosome on its 
homolog that does not involve a diffusible prod- 
uct. 

11. L. Korochkin, in Isozymes, C. L. Markert, Ed. 
(Academic Press, New York, 1975), vol. 3, p. 
99; G. S. Whitt, P. L. Cho, W. F. Childers, J. 
Exp. Zool. 179, 271 (1972). 

12. I thank H. L. Carson, in whose lab much of this 
work was done, and M. Rechsteiner and J. Hall, 
who made useful suggestions on alternative in- 
terpretations of the results. Supported by NIH 
grant 2 RO1 HD 10723 and NSF grant DEB 78- 
10679. 

31 October 1979 

two allelic forms of ODH-1 comigrates with 
ODH-2, obscuring the latter. This may be the 
situation in the species in which ODH-2 has not 
been found (and in all of which only a single 
form of ODH-1 has been seen). 

10. A possible exception is suggested by cases in D. 
melanogaster in which the ability of homologs 
to synapse in tissues containing giant chromo- 
somes influences the activity of specific genes 
[G. Korge, Chromosoma 62, 155 (1977)]. Since 
homologs in the grimshawi x formella hybrids 
do not synapse well (H. L. Carson, unpublished 
data), this effect may be relevant. However, the 
best-documented case works in the direction op- 
posite to that observed in the present experi- 
ments (that is, a normally inactive gene is acti- 
vated when tightly paired with a normally active 
homolog), and it is difficult to imagine a negative 
influence of one unsynapsed chromosome on its 
homolog that does not involve a diffusible prod- 
uct. 

11. L. Korochkin, in Isozymes, C. L. Markert, Ed. 
(Academic Press, New York, 1975), vol. 3, p. 
99; G. S. Whitt, P. L. Cho, W. F. Childers, J. 
Exp. Zool. 179, 271 (1972). 

12. I thank H. L. Carson, in whose lab much of this 
work was done, and M. Rechsteiner and J. Hall, 
who made useful suggestions on alternative in- 
terpretations of the results. Supported by NIH 
grant 2 RO1 HD 10723 and NSF grant DEB 78- 
10679. 

31 October 1979 

rine arthritis-encephalitis syndrome) 
characterized by progressive arthritis as 
well as demyelinating encephalomyelitis. 
The syndrome is caused by a retrovirus 
that we have designated caprine arthri- 
tis-encephalitis virus (CAEV). 

We previously described the patholo- 
gy of leukoencephalomyelitis in a herd of 
goats and its transmission with 220-nm 
filtrates of tissue suspensions (6, 7). Clin- 
ical disease of the central nervous sys- 
tem in this herd occurred predominantly 
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Fig. 1. Electron microscopy of 
CAEV-infected synovial mem- 
brane cells. Fetal caprine synovial 
membrane cells in plastic flasks at 
the eighth passage were infected 
with the 75-63 isolate of CAEV. 
At 8 days after infection the cells 
were removed by brief treatment 
with trypsin, fixed in glutaralde- 
hyde, and centrifuged into a dilute 
(0.2 percent) agar suspension. 
The block was postfixed in os- 
mium tetroxide, stained with 1 
percent uranyl acetate, and sec- 
tioned on a Porter-Blum ultra- 
microtome. Sections were exam- 
ined in a Phillips EM-200 electron 
microscope. The photograph 
shows particles in the cell cyto- 
plasm and budding into intra- 
cellular spaces (small arrow). 
Membrane projections are visible 
on some of the particles (large ar- 
row). Scale bar, 1 am. 
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Chronic Arthritis in Goats Caused by a Retrovirus 

Abstract. A virus was isolated from an adult goat with chronic arthritis and shown 
to belong to the retrovirus group by electron microscopy and biochemical methods. 
Inoculation of the virus into cesarean-derived specific-pathogen-free goats' kids pro- 
duced arthritic lesions similar to those in the spontaneous disease. Virus was reiso- 
lated from the experimentally induced lesions. 
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Table 1. Induction of joint lesions and reisolation of virus from cesarean-derived gc 
injected with CAEV. Surgically derived kids were kept in strict isolation and inoculate 
virus at 7 to 9 days of age. The inoculum was medium containing CAEV at a 50 percen 
culture infective dose of 106.2 per milliliter. The left carpal joint was injected with 0.25 
1.0 ml was injected intravenously. Three kids were injected in the same way with mediu 
control cultures. One kid was not inoculated. All kids were killed between 13 and 45 da 
inoculation and examined for histologic lesions in both inoculated and uninoculated joint 
ovial membrane explants for reisolation of virus were established from all kids. Culture 
subjected to three passages before being considered negative. Evidence used for pres< 
virus was production of characteristic cytopathic effect. 

Lesions in 
Inoculum Number of Lesionsin Inoculum aimals Itoculated joints Uninoculated joints reis 

Infected medium '8 8/8 4/8 
Control medium 3 0/3 0/3 
None* 1 0/1 0/1 

*The goats were not inoculated. 

in kids 2 to 4 months old and frequently 
resulted in death or the need for eu- 
thanasia. Subsequent studies revealed a 
significant incidence of chronic arthritis 
among adult goats. The disease course 
was not influenced by broad-spectrum 
antibiotic therapy, and attempts to cul- 
ture bacteria and mycoplasma from sy- 
novial fluid, periarticular tissue, and 
joint capsule were uniformly negative, as 
were attempts to isolate Chlamydia by 
serial passage in chicken eggs (6). Al- 
though survivors of encephalomyelitis 
had proliferative synovitis and peri- 
arthritis up to 3 years later (7), the rela- 
tion between the encephalitic and arthrit- 
ic components was not clear. Studies on 
adult goats were begun to clarify this re- 
lation. 

Gross and microscopic examinations 
were conducted on 11 adult goats with 
arthritis; their ages ranged from 5 to 9 
years. Tissues were collected and pro- 
cessed as described (6). Six goats had 
central nervous system lesions similar to 
those in young kids, though less severe. 
Connective tissue changes were consist- 
ent and widespread, affecting several or- 
gans, most regularly joints, tendon 
sheaths, and synovial bursae. Pathology 
consisted of synovial cell hyperplasia, 
marked enlargement of synovial villi, 
perivascular accumulation of lympho- 
cytes and plasma cells, capsular and 
periarticular collagen necrosis, and min- 
eralization surrounded by zones of in- 
tense lymphocytic infiltration (8). 

Virus was initially isolated by ex- 
plantation (9) of synovial membrane 
from an 8-year-old arthritic male goat 
(75-5 virus). The explants produced con- 
fluent monolayers by 3 weeks after plat- 
ing. At 4 weeks, cellular vacuolation and 
scattered syncytial cells were observed. 
By 6 weeks, multinucleate syncytia in- 
volved most of the monolayer. In- 
oculation of cultures of fetal synovial 
membrane cells with medium from the 

998 

primary explants resulted in simila 
cytia developing within 3 to 6 days 
tures of many goat cell types othe 
synovial membrane were examin( 
their ability to grow virus produc 
explants, but none yielded an obse 
infection. 

For ultrastructural studies by 
mission electron microscopy we 
cultures of fetal synovial membran 
infected with a virus isolate fror 
year-old male Toggenberg with 
chronic arthritis (75-63 virus). Pa 
exhibiting the size, morphology 
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Fig. 2. Association of RNA-dependenl 
polymerase with CAEV. Virus was har 
from the medium of cultures of 75-63 C 
infected synovial membrane cells af 
hours of labeling with 1 .tCi of [2-14C]1 
per milliliter. The 'C-labeled virus wa 
fied as described (10) and centrifuged t( 
librium in a 20 to 45 percent (by v 
sucrose gradient (Spinco SW41 rotor, 
rev/min, 16 hours, 2?C). Portions (25 
each fraction were diluted in 2 ml of 
percent trichloroacetic acid, and the 
insoluble material was collected onto 
man GF-C filters and analyzed for 
activity with Beckman EP scintillatior 
tion. Portions (300 /l) of each fractior 
assayed for DNA polymerase activity 
scribed (15), the reaction mixtures of 
containing 3.35 x 10-3M MgCI2 at p 
Density (p, see inset) was determin 
weighing 100-gt1 portions of indicatec 
tions. Symbols: (-) 3H radioactivity 
polymerase); (0), 14C radioactivity. 

)at kids budding maturation process characteris- 
ed with tic of retroviruses were seen in the cyto- t tissue 
mts and plasm (Fig. 1) and occassionally in the 
m from nucleus of infected cells. No viral par- 
ys after tides were seen in uninfected cells. 
is. Syn- The prototype 75-63 virus was purified 
es were from the medium of infected synovial 

membrane cultures as described (10) and 
- examined with respect to nucleic acid 

1irus type, buoyant density, and endogenous 
solated RNA-dependent DNA polymerase activ- 

ity. Figure 2 shows that the peak for 
8/8 CAEV labeled with [14C]uridine coin- 
O/i cides with that for endogenous DNA po- 

lymerase activity at a density of 1.15 g/ 
cm3 after isopycnic centrifugation in su- 
crose. The virus does not incorporate la- 
beled thymidine. 

ir syn- Experiments designed to induce ar- 
s. Cul- thritis with the 75-63 virus and to recover 
r than virus from the animals with the experi- 
ed for mental disease were conducted by in- 
:ed by oculating cesarean-derived, specific- 
rvable pathogen-free goat kids. Table I shows 

that experimental infection with medium 
trans- from 75-63 virus-infected cell cultures 

used consistently produced acute synovitis 
e cells [synovial cell hyperplasia, mononuclear 
n a 5- cell infiltration, and villous hypertrophy 
severe (I )] in inoculated joints and with a lower 
trticles prevalence in uninoculated joints of the 
, and infected animals. Mild perivascular 

mononuclear cell infiltrates were found 
in brain and spinal cord of three of these 
goats. No lesions were discernible in 

10_ kids injected with medium from uninfect- 
? ed cells or in the uninoculated control. In E 

8 > addition, virus was consistently isolated 
0 by explantation of synovial membrane 

6o 6 x from the joints of infected kids, but no 
o isolates were obtained from the controls. 
14 Brain lesions have been induced in 
: neonatal goats by two different isolates 2 

of CAEV. These experiments, together 
with studies of animals with spontaneous 
disease (7), indicate that the virus causes 
both the encephalitic and arthritic com- 

t DNA ponents of caprine arthritis-encephalitis 
vested syndrome. Disease expression is highly 2AEV- 
ter 12 variable, and many infected goats exhibit 
uridine little or no clinically apparent disease. 
ts puri- Reports of paralytic disease in goats 
o equi- from other states (12) and countries (13) 
weight) as well as our immunologic screening 35000 

studies indicate a wide distribution of the /1l) of 
cold 5 virus. However, evidence of infection 

acid- has not been observed in numerous cell 
What- strains derived from ten different goat fe- 
radio- 
n solu- tuses, in spite of careful scrutiny. Thus, 

r were CAEV appears not to be endogenous, 
as de- but horizontally transmitted; in fact, the 
810 /l virus is probably acquired from the 
H 7.8. mother early in life (6). One possibility led by 

frac- that could influence the type and severity 
(DNA of disease is that the level of maternal 

antibody passively transferred by colos- 
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trum varies widely in ungulat 
ing in part on the efficiency 
and the vigor and specificity 
immune response (14). Oth( 
to be considered are the dose 
virus, variations in the effici 
immune response, nonimmui 
trols over intracellular virus 
and perhaps virus strain diff4 
may affect tropism. 

Encephalomyelitis in capri 
encephalitis resembles visn 
(7), and immunodiffusion d 
antigenic similarity but not 
tween CAEV and visna vii 
consistent with a recent ob, 
antibody to visna virus in 
(15). It seems likely that CAI 
a family of antigenically rela 
retroviruses that cause chroJ 
ative disease of several org 
The connective tissue comp 
caprine arthritis-encephaliti 
is apparently unique, in that 
the only reported viral-indu 
arthritis of mammals. 
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Approximately 10,000 years ago, the 
lowering of water levels in the Death 
Valley area of the western United States 
caused the isolation of populations of 
desert pupfish (genus Cyprinodon) into 
different habitats. A major question for 
evolutionary biologists concerns the ex- 
tent to which the several species and 
populations of pupfish (1, 2) have dif- 
ferentiated genetically (2, 3). Despite the 
morphological divergence among these 
fishes (2), investigators studying other 
aspects of pupfish biology (biochemistry, 
behavior, and physiology) have been un- 
able to demonstrate genetic differentia- 
tion among the populations (3). 

Of particular interest is the extent of 
differentiation in physiological toler- 
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ances. Pupfish habitats differ widely in 
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gen. For example, some populations in- 
habit springs with constant temper- 
atures, while others inhabit rivers with 
variable temperatures. This latter obser- 
vation led Brown and Feldmeth (4) to 
compare temperature tolerances of pup- 
fish inhabiting variable and constant en- 
vironments. They argued that natural se- 
lection should produce fish with reduced 
thermal tolerances in, constant springs, 
compared to those experiencing variable 
temperatures. They concluded, how- 
ever, that "there is no evidence of ge- 
netic differences in short-term thermal 
tolerances between any of the popu- 
lations tested." The fish they compared 
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were collected directly from the field, 
rather than raised in the laboratory in 
similar conditions from egg to adult. In 
addition, their methods of analysis could 
not have detected slight, but real, dif- 
ferences (5). 

In the course of experiments to eval- 
uate genetic differences between two 
subspecies of Cyprinodon nevadensis, 
C. n. mionectes and C. n. amargosae, 
we determined their physiological toler- 
ances to temperature and oxygen. These 
two populations inhabit very different 
environments: C. n. mionectes is found 
in Big Spring, a constant temperature 
(27.3?C) desert spring, while C. n. amar- 
gosae is found in the Amargosa River, 
which varies in temperature from near 
0? to 40?C. Populations of these two 

subspecies have been isolated for per- 
haps 400 to 5000 years (1, 6). We predi- 
cated that C. n. mionectes would show a 
narrower range of thermal tolerances 
than C. n. amargosae because of the 
lack of temperature fluctuations in Big 
Spring. In addition, we expected that C. 
n. mionectes would not tolerate oxygen 
levels as low as C. n. amargosae could 
because the latter must frequently face 

nearly anoxic conditions in the summer 
when flow in the river is reduced and the 
fish are isolated in side pools. 

All experiments were performed on 
fish that had spent their entire lives un- 
der identical conditions. Adults of both 
subspecies were collected in the field 
and acclimated to 27?C for 1 month be- 
fore eggs were collected. Ten males and 
50 females of each subspecies were the 
source of the fish tested. Offspring were 
isolated before hatching and maintained 
under identical conditions (temperature, 
water, and feeding regimes). Some ex- 
periments were performed on the F2 
offspring of these fish, also isolated and 
reared under identical conditions. Any 
differences persisting after one or two 
generations under identical conditions 
are considered to be genetically based. 
Hybrids between the F1 fish were avail- 
able for some tests. Hybrid intermediacy 
also may constitute evidence of genetic 
divergence of stocks (7). Several experi- 
ments were carried out to determine ox- 
ygen and temperature tolerances: 

1) For oxygen shock experiments (8), 
fish were transferred from their aquariums 
to tanks with oxygen levels at 1.00 or 
1.45 ppm, and time until loss of equilibri- 
um was recorded for each individual. 

2) For determining critical oxygen 

were collected directly from the field, 
rather than raised in the laboratory in 
similar conditions from egg to adult. In 
addition, their methods of analysis could 
not have detected slight, but real, dif- 
ferences (5). 

In the course of experiments to eval- 
uate genetic differences between two 
subspecies of Cyprinodon nevadensis, 
C. n. mionectes and C. n. amargosae, 
we determined their physiological toler- 
ances to temperature and oxygen. These 
two populations inhabit very different 
environments: C. n. mionectes is found 
in Big Spring, a constant temperature 
(27.3?C) desert spring, while C. n. amar- 
gosae is found in the Amargosa River, 
which varies in temperature from near 
0? to 40?C. Populations of these two 

subspecies have been isolated for per- 
haps 400 to 5000 years (1, 6). We predi- 
cated that C. n. mionectes would show a 
narrower range of thermal tolerances 
than C. n. amargosae because of the 
lack of temperature fluctuations in Big 
Spring. In addition, we expected that C. 
n. mionectes would not tolerate oxygen 
levels as low as C. n. amargosae could 
because the latter must frequently face 

nearly anoxic conditions in the summer 
when flow in the river is reduced and the 
fish are isolated in side pools. 

All experiments were performed on 
fish that had spent their entire lives un- 
der identical conditions. Adults of both 
subspecies were collected in the field 
and acclimated to 27?C for 1 month be- 
fore eggs were collected. Ten males and 
50 females of each subspecies were the 
source of the fish tested. Offspring were 
isolated before hatching and maintained 
under identical conditions (temperature, 
water, and feeding regimes). Some ex- 
periments were performed on the F2 
offspring of these fish, also isolated and 
reared under identical conditions. Any 
differences persisting after one or two 
generations under identical conditions 
are considered to be genetically based. 
Hybrids between the F1 fish were avail- 
able for some tests. Hybrid intermediacy 
also may constitute evidence of genetic 
divergence of stocks (7). Several experi- 
ments were carried out to determine ox- 
ygen and temperature tolerances: 

1) For oxygen shock experiments (8), 
fish were transferred from their aquariums 
to tanks with oxygen levels at 1.00 or 
1.45 ppm, and time until loss of equilibri- 
um was recorded for each individual. 

2) For determining critical oxygen 
minima (9), ten fish were placed in test 
aquariums; the oxygen concentration was 
reduced until the fifth fish lost equilibri- 
um and was recorded at that point. 

3) In thermal shock experiments (10), 

minima (9), ten fish were placed in test 
aquariums; the oxygen concentration was 
reduced until the fifth fish lost equilibri- 
um and was recorded at that point. 

3) In thermal shock experiments (10), 

0036-8075/80/0229-0999$00.50/0 Copyright ? 1980 AAAS 0036-8075/80/0229-0999$00.50/0 Copyright ? 1980 AAAS 

Genetic Differences in Physiological Tolerances of Amargosa 

Pupfish (Cyprinodon nevadensis) Populations 

Abstract. Amargosa pupfish from a constant-temperature spring have a narrower 

range of temperature and oxygen tolerances than pupfish from the much more vari- 
able Amargosa River, indicating that the two populations have diverged genetically 
since their isolation. The reduced tolerances of the fish inhabiting a constant envi- 
ronment support the predictions of evolution theory. 

Genetic Differences in Physiological Tolerances of Amargosa 

Pupfish (Cyprinodon nevadensis) Populations 

Abstract. Amargosa pupfish from a constant-temperature spring have a narrower 

range of temperature and oxygen tolerances than pupfish from the much more vari- 
able Amargosa River, indicating that the two populations have diverged genetically 
since their isolation. The reduced tolerances of the fish inhabiting a constant envi- 
ronment support the predictions of evolution theory. 

999 999 


	Article Contents
	p.997
	p.998
	p.999

	Issue Table of Contents
	Science, Vol. 207, No. 4434, Feb. 29, 1980
	Front Matter [pp.929-938]
	Letters
	History of Science: Perceptions [pp.934-935]
	Occupational Lead Exposure and Cancer [pp.935-936]

	The Oil Price Spiral [p.937]
	A Simple Description of the 3 K Cosmic Microwave Background [pp.939-942]
	Modeling the Climatic Response to Orbital Variations [pp.943-953]
	DNA Gyrase and the Supercoiling of DNA [pp.953-960]
	News and Comment
	MX Faces Stiff Political Test in Nevada [pp.961-965]
	Museum and Patron at Odds over Sub [p.964]
	Congress Moves to Relax Curbs on CIA [pp.965-966]

	Briefing
	Hazardous Wastes Cause International Stink [pp.962-963]
	Science Groups Consider a Soviet Boycott [p.963]
	EPA Receives First Prod on Toxic Substances [p.963]

	Research News
	Testing for Cancer Risk [pp.967-969]
	Genes and Cancer: The Story of Wilms Tumor [pp.970-971]

	Book Reviews
	Research Tool [p.972]
	The Chemistry of Coevolution [pp.973-974]
	Diamonds [p.974]
	Roots [pp.974-975]

	Reports
	Hektor: The Largest Highly Elongated Asteroid [pp.976-977]
	Electron Spin Resonance Dating of Animal and Human Bones [pp.977-979]
	Isotopic Disequilibrium of Uranium: Alpha-Recoil Damage and Preferential Solution Effects [pp.979-981]
	Viscous Flow Circulation of the Solar Wind behind Venus [pp.981-983]
	Nutrient and Oxygen Redistribution during a Spring Neap Tidal Cycle in a Temperature Estuary [pp.983-985]
	Inhibition of Cellular Proliferation of Imaginal Epidermal Cells by Diflubenzuron in Pupae of the Stable Fly [pp.985-987]
	Phosphorus Sources for Aquatic Weeds: Water or Sediments? [pp.987-989]
	Carbon Dioxide Sensitivity in Mosquitoes Infected with Sigma, Vesicular Stomatitis, and Other Rhabdoviruses [pp.989-991]
	Elevated Superoxide Dismutase in Black Alcoholics [pp.991-993]
	Tooth Induction in Chick Epithelium: Expression of Quiescent Genes for Enamel Synthesis [pp.993-995]
	Tissue Specificity of Enzyme Expression Regulated by Diffusible Factors: Evidence in Drosophila Hybrids [pp.995-997]
	Chronic Arthritis in Goats Caused by a Retrovirus [pp.997-999]
	Genetic Differences in Physiological Tolerances of Amargosa Pupfish (Cyprinodon nevadensis) Populations [pp.999-1001]
	Temperature Sensitivity of Tone in the Rabbit Facial Vein: Myogenic Mechanism for Cranial Thermoregulation? [pp.1001-1002]
	High-Frequency Sensitivity in Infants [pp.1003-1004]
	Shark Skin and Locomotion [pp.1004-1005]
	Lateralized Cognitive Processes and the Electroencephalogram [pp.1005-1007]
	Differential Killing of Normal and Cystic Fibrosis Fibroblasts by Dexamethasone [pp.1007-1008]
	Clomid Administration in Rats [p.1008]

	Back Matter [pp.975-1020]





