


Perfect Match" Polymerase Enhance 
Dramatically Reduces False Priming Enhances Specificity of PCR Amplificati 

Perfect MatchTx1 polymerase enhancer* is an addtive for- Figure 1 shows two examples of in vitro amphfication 
mulated to greatly increase the specificity of primer exten- reactions that are sgnhcantly enhanced by the addition 
sion reactions (1,2). Pnmer-template complexes that con- Perfect Match polymerase enhancer to the polymerase 
tain mismatched nucleotides near the 3 ' terminus of the preparation. Note that in lanes 1 and 2, the desired PCR 
primer are destabilized by Perfect Match polymerase product cannot be detected unless Perfect Match 
enhancer (3). However, perfect and near perfect template- polymerase enhancer is added to the amplificatior, reactio 
primer matches or primers with regions of non-homology In lanes 3 and 4, Perfect Match polymerase 
at the 5 ' end are not affected. Thus, the frequency of false 
priming events is dramatically decreased. Perfect Match 

amplification (4). 
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"Preparative Electrofocusing 
Is Finally a Reality" 

Milan Bier 
ration Scirnrrl 
imna, Tuc 

With the Rotofor' IEF Cell-a Breakthrough 
in Separation Seience Teeboology 

Why waste time with lengthy, inefficient 
open column separations? Biologically active 
protein can be purified up to 500-fold from 
crude or partially purified extracts in less 
than 4 hours. In a single run, sufficient 
protein and purity can be obtained for 
detailed compositional analysis, production 
of antibodies, enzyme kinetics studies, and 
other in vitm and in vivo studies. 

Our free applications guide, the Rotofor 
Review, contains a complete description of 
the Rotofor cell and detailed protocols for 
purification of antibodies, recombinant 
proteins, membrane proteins, enzymes, 
nuclear proteins, and glycoproteins. Contact 
your Bio-Rad representative now and ask 
for the Rotofor Review. In the USA call 
1 -800-4BIORAD. 
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Baryonic dark matter 

M 
OST of the universe, some- 
where between 90 and 99%, 
is nonluminous. It exists as 

uarK  ratter that eludes detection by 
conventional means. Determining the 
nature of this material is one of the 
major puzzles in astronomy, and a num- 
ber of candidate particles and proposals 
have been put forward in recent years. A 
new hypothesis is presented by Silk on 
page 537. He argues that compact stel- 
lar remnants, such as neutron stars and 
white dwarfs, would be plausible candi- 
dates for the missing matter. They are 
abundant in galaxies, have the right 
masses, and formed at the right place 
(in the outer halos of galaxies) at the 
right time in star formation. The pre- 
diction is subject to observational test, 
because, as compact dark matter 
evolves, some percentage of the neutron 
stars would become binary x-ray sources 
that should be detectable in the glow of 
galaxy halos. Bursts of gravitational ra- 
diation might also be produced as the 
neutron star binaries merge, and these 
bursts could be detected. The luminous 
binary neutron stars might also be an 
important source of the unexplained 
x-ray background radiation that is pres- 
ent in the universe. 

Transitory pine forests 

I N northern Scotland some 4000 
years ago, the range of Scots pine 
forests first rapidly expanded and 

then retreated by about 80 kilometers 
during a 600-year period (page 544). 
Although there is no pollen evidence for 
the existence of the forests, stumps of 
fossil pine trees in peat attest to their 
presence. About 4400 years ago the bog 
surfaces grew drier, and soil conditions 
were conducive to rapid growth of 
pines. Then around 4000 years ago 
another change occurred, causing the 
trees to begin to die out. By 3800 years 
ago the northern region apparently had 
no pine forests; the forests had returned 
to their original more southerly posi- 
tion, where they are still found today. 
Gear and Huntley propose that the 
driving forces for the rise and fall of the 

pine forests were shifting climates 
caused by changes in atmospheric circu- 
lation; they note that other evidence 
from northern Europe supports the no- 
tion that climate changed rapidly at that 
time. Although the forests responded 
reasonably rapidly to climate changes, 
the speed of the response- several hun- 
dred meters per year-is not one that 
would be fast enough to keep pace with 
changes that could come as a result of 
greenhouse warming. 

Hydrogen isotopes at 
Venus 

N EW near-infrared measurements 
made from Earth indicate that 
the ratio of deuterium to hy- 

drogen in the atmosphere of Venus is 
about 100 times what it is on Earth 
(page 547). These measurements con- 
firm earlier data obtained by the Pioneer 
Venus spacecraft. The atmosphere of 
Venus is much drier than the atrno- 
sphere of Earth, but the inventories of 
two volatilesrarbon dioxide and ni- 
trogen--on Earth are similar to the 
abundances of these two gases in the 
Venus atmosphere. De Bergh et a l .  sug- 
gest that the observed enrichment of 
deuterium in the water vapor on Venus 
would be consistent with the release of 
large amounts (oceans) of water at some 
time during the early evolution of Ve- 
nus. As outgassing occurred, the lighter 
hydrogen atoms would have been re- 
leased preferentially over the heavier 
deuterium atoms. Models of planetary 
evolution must account for the sizable 
differences in the characteristics of the 
atmospheres of these two terrestrial 
planets. 

Role for cystic fibrosis 
protein 

T HE gene encoding the protein 
cystic fibrosis transmembrane 
conductance regulator (CFTR) 

is defective in cystic fibrosis; the protein 
it produces is dysfunctional. Some of 
the domains in CFTR, a large molecule 
containing some 1480 amino acids, are 
known to be structurally similar to do- 

mains in other proteins that bind nucle- 
otides, stretch across membranes, and 
perform regulatory functions. A 67- 
amino acid peptide patterned on resi- 
dues 450 to 5 16 of CFTR was synthe- 
sized (page 555); this portion of the 
protein has been thought to include a 
nucleotide-binding domain. The pep- 
tide folded into a predominantly P sheet 
structure, and it bound a number of 
adenine-containing nucleotides. It is 
known that in some 70% of people with 
cystic fibrosis the phenylalanine residue 
at position 508 of CFTR is deleted. 
Thomas et a l .  therefore speculate that 
loss of that one amino acid may dramat- 
ically change the structure of a predicted 
p strand and reduce the molecule's abil- 
ity to interact with nucleotides, thereby 
accounting for loss of function in cystic 
fibrosis. 

Cortical maps 

J AMAICAN mustached bats use sonar 
for hunting insects and for getting 
oriented in their surroundings. Bats 

compute their own location or the lo- 
cation of target insects by evaluating 
frequency and temporal information 
from both sound pulses that they emit 
and the echos that are returned. This 
information is programmed into "com- 
putational maps" in the cortex of the 
brain. Two parts of the cortex that 
participate in such mapping and infor- 
mation processing are the DSCF and 
the FM-FM regions. &quimaroux et d l .  
assessed how the ~erceotion of the bats 

I L 

changed when each of these regions was 
chemically inactivated (page 565). The 
bats were trained to make freauencv 

1 J 

and temporal discriminations on syn- 
thesized pulse-echo pairs. Then musci- 
mol, an agonist of the neurotransmitter 
GABA, was applied to a small region of 
the cortex. Inactivation of the FM-FM 
area disrupted temporal discrimina- 
tions: inactivation of the DSCF area 
disrupted fine frequency discrimina- 
tions. Some of the basic principles re- 
vealed in these studies mav be relevant 

i 

not only to bat echolocation but also to 
the mechanisms by which various other 
species process auditory information. 

RUTH LEVY GUYER 

1 FEBRUARY 1991 THIS WEEK IN SCIENCE 495 







unlimited memory of your 

I 
far and away the best-sew math 
sohare in the world. In fact, it's 



a blue color to re 

systems. 1-860- 544-4684 

on Readers' Service Card 
x aummen 



ENVISIONING INFORMATION 
by EDWARD TUFTE 

"A remarkable range of examples for the idea of visual 

thinking, with beautifully printed pages. A real treat 

for all who reason and learn by means of images." 

RUDOLF ARNHEIM "A joy to read." COMPUTER 

"A beautifully illustrated, well-argued volume. A sawy 

guide for the professional." SCIENTIFIC AMERICAN 

"The book itself provides a model of good design-each beautifully printed page a harmony of 

space, type and illustration. . . . a book with a powerful and singular personality." NEW YORK TIMES 

"Brilliant work on the best means of displaying multivariate information on a flat surface." 

SCI-TECH BOOK NEWS 

"A beautiful, magnificent sequel to Tufte's classic The Visual Display of Quantitative Infomation." 

AMERICAN MATHEMATICAL MONTHLY 

Over 400 illustrations, with exquisite 6- to 12-color printing. The finest examples in technical, 

creative, business, and scientific presentations: diagrams, legal exhibits, charts, maps, computer 

graphics, use of color. Presenting complex material clearly. Order directly from the publisher. 

$48 per copy postpaid 

THE VISUAL DISPLAY OF 
QUANTITATIVE INFORMATION 
by EDWARD TUFTE 

"The century's best book on statistical graphics." COMPUTING REVIEWS 

"One of the best books you'll ever see." DATAMATION "Stunning, classic." OP~ICAL ENGINEERING 

"A visual Strunk and White." BOSTON GLOBE "me visual style book" WHOLE EARTH CATALOG 

250 illustrations of the best (and a few of the worst) statistical charts, graphics, and tables, 

with a detailed analysis of how to display quantitative data for precise, quick, effective analysis. 

Highest quality book design and production throughout. $36 per copy postpaid 

Order these two books directly from publisher. Moneyback guarantee. 
Send check to: Graphics Press Box 430 Cheshire. Connecticut 064 10 
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S d  Annual Conknncr on 
A PsycWymmicr-Cngnltlrc Seirncr lntrrhw 
Wednesday and Thursday. Aupl41-22,1991 

I tbc 
Untwnlly of Qlltornk, &n Fnnclsw 

The Prognm on Camciaus md Unconrdaus Mental Rocrr#r of the Jlhn D. 
and Cdhwlnc 1. Macklhur Foundrtlon will hwt  two-day conferences during 
the last weeks of August. Topics will aim at convergence atthe psychodynamics- 
cognitive science interface. Neumbiological, social, and psychological scientists 
seeking new perspectivss on cognitiw processing of highly emotional topics and 
clinical scientists seeking new appmaches to mental processes will be selectively 
invited to attend. A maximum of eighty participants per year and ample time for 
discussion (of formal presentations and videotapes of relevant clinical phenome- 
na) will insure a chance for useful communication beyond the usual walls of a 
spedflc scholarly discipline. 
This year's conference will focus on intrapsychic control of memory, schemas. 
and modes of representing ideas and feelings. The title of the conference is: 
"eonbol Rwmw8 and Emotknrl8trtrr." 
All conference costs including on-site refreshments are covered by the founda- 
tion. Each invited scientist will cover his or her own anangements and e3cpenses 
for travel, lodgings, and meals. Postdoctoral fellows on full-time stipends may 
apply for travel expense grants (four per year are available). Lodging advice will 
be provided. 
In mquestlng fulther information please indicate your academic appointment and 
scholarly activities. One reprint would be greatly appreciated. 

W~lIaorFAXta: 
Julio L. Rulfini. Ph.D. 

PCUMP Program Manager 
Langley Pohr  Psychiatric Institute 

BOX CSN-0984 
University of California 

San Francisco, CA 94143 
FAX: 415-476-7023 

The mrn on Consdour a l  Umamdour Mental ROCWLIt of the k L n  D. 
and CaIbdm 1. MICklllu FOIII~QUO~ has its research center at the Langley 
Pohr Psychiatric Institute. It has intra- and extramural task forces for 
collaborative and convergent studies on person schemas, defenses, and topics 
of thought and Communication. The director of the pmgram Is Mardi J. 
Horowitz. M.D., Professor of Psychiatry at UCSF. 
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