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Chameleon™
Double-Stranded, Site-Directed Mutagenesis Kit
e 70-90% mutagenesis efficiency
1 e No M13 or single-stranded rescue
e EndA™ XLmutS strain improves reproducibility of mutagenesis
e Works with any plasmid with a unique nonessential restriction site

The Chameleon' Double-Stranded, Site-Directed Mutagenesis Kit can be used with a single
mutagenic primer to generate point mutations, insertions and deletions, and with three
mutagenic primers at once to generate triple mutations. This kit is a complete system that
includes XLmutS and XL1-Blue competent cells. « Catalog #200509  Catalog #200508 (for Neo® vectors)

ExSite™
PCR-Based Site-Directed Mutagenesis Kit"

___ * 3-hour mutagenesis with little hands-on time

2 * No subcloning or special vectors

: » Creates point mutations, large deletions and insertions

* >60% mutagenesis efficiency

The ExSite™ PCR-Based Site-Directed Mutagenesis Kit uses limited cycling with increased template
concentration to minimize second-site mutations and boost PCR product yield. The ExSite
method is used to create point mutations and is ideal for generating large deletions and

insertions. This kit is a complete system that includes all necessary PCR reagents and competent
cells. = Catalog #200502

XL1-Red

Random Mutator Strain

e Efficient spontaneous random mutagenesis
3 * Avoids use of mutagens and carcinogens
¥ ¢ No extensive manipulations
* No need to subclone
Epicurian Coli- XL1-Red Competent Cells are suitable for generating random mutations within a

gene that has no selectable or screenable phenotype. Overnight growth in the XL1-Red mutator
strain results in ~1 base change per 2000 nucleotides. ¢ Catalog #200129

t Purchase of this product is accompanied by a license to use it in the polymerase chain reaction (PCR) process in
conjunction with an authorized thermal cycler. This product is sold under licensing arrangements with Roche
Molecular Systems, Inc.. F. Hoffmann-La Roche Ltd. and The Perkin Elmer Corporation

* Patent pending

Call Stratagene at 800-424-5444 in the U.S., TR ATAGEN E

or the Stratagene distributor nearest you.

USA Germany: United Kingdom: Switzerland: Internet:

Corporate Headquarters Stratagene GmbH Stratagene Ltd. Stratagene GmbH tech_services@stratagene.com

Easy Ordering: (800)424-5444 Telephone: (06221) 400637 Telephone: (0223) 420955 Telephone: (01) 3641106

Telefax: (619)535-0045 Telefax: (06221) 400639 Telefax: (0223) 420234 Telefax: (01) 3657707
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Super Savings!

SORVALL" SUPER-LITE™ Rotors.

78 500 rpm -

Bl PO

SORvALL

DuPont’s innovative SORVALL** SUPER-LITE™
rotors weigh up to 50% less than conventional rotors.
That saves you time and effort. You save time,
because a much lighter rotor results in faster accelera-
tion and deceleration, plus superior speed and g-force
performance. The result is shorter run times for
almost all protocols.

You’ll save effort with SORVALL SUPER-LITES
because of the significant weight savings. We’ve even
added specially designed overlapping covers for

SORVALL®...a better choice

SLA-1000

easier handling. There’s less wear and tear on you and
your centrifuge. High-performance SUPER-LITE
aluminum rotors are the latest advance in rotor tech-
nology with biocontainment from DuPont.

For the full story on the super savings you can get with
SORVALL SUPER-LITE rotors, call 1-800-551-2121
in the U.S. or Fax to (203) 270-2166. In Europe call
(44) 438 73 47 16 or Fax to (44) 438 73 43 76. In other
areas, contact your local SORVALL representative.

SORVALL® Centrifuges

CE marked for safety as appropriate.
*All SORVALL® centrifuge products are manufactured under an ISO 9001 quality system registered with UL and approved by BSI.
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TUNABLE WAVELENGTH

SPECTRA ANALYSIS

UV TRANSPARENT MICROPLATE

Precise Temp. CONTROL

Now...

Read DNA,
RNA, and

Proteins
Directly

SPECTRAmax 250:
IT’s MORE THAN A MICROPLATE READER

SPECTRAmax™ 250 combines the tunability of a spec-
trophotometer with the efficiency of a microplate reader.
Simplify your analysis using the speed and convenience of
a microplate format.

Direct UV measurements in a microplate

Directly determine the concentration of up to 96 different
DNA, RNA, or protein samples in a few seconds using a
SPECTRAplate UV transparent disposable or quartz
microplate. Protocols are included to measure the purity of
DNA samples by calculating A 260/A 280 ratios. Use up to
six different wavelengths to quantitate your samples.

UV/VIS Spectra Scans

Perform a spectral scan from 250-750 nm, in 1 nm incre-
ments, on all 96 wells of your microplate to determine the
absorption maxima of your sample. Analyze column frac-
tions or characterize the composition of inorganic samples.

New SOFTmax® PRO
The built-in spreadsheet capabilities of SOFTmax® PRO give

you complete control of calculations and data presentation.

Discover the advantages of SPECTRAmax 250 - contact
your local representative today at 1-800-400-9060

; MOI?CUIar 1311 Orleans Dr., Sunnyvale, CA 94089
==—Devices

(800) 400-9060
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ANNOUNCING JANDEL SIGMAPLOT 2.0 FOR WINDOWS

The Proof is
in the Plotting

Numerous Scientific
Graph Types

Contour, 3D Mesh, 3D
Scatter, Grouped Bar
Charts, Vector, Histo-
grams, Stacked Bar Charts
and many more

I
L

Page

Customize Every
Detail

Mudtiple plots on one
graph = Multiple graphs
on one page * Bitmapped
images within graphs

Optional SigmaPlot
Graph Library
Instantly open one of over
150 publication and
presentation-quality
graph templates

SigmaLink™ to Other
Jandel Products

With a single mouse click,
switch between Jandel

qul’lubdsluhmudp

Data 1

1,000,000,000 Cell
Worksheet

Import Excel?1-2-3%
Quattro® dBASE ®
and others » Powerful
transform language

SigmaPiot

Complete Axis
Control

Mudtiple vertical and
horizontal axes » Axis
breaks e Linear, semi-log,
: =y = log, logit, probit, and
Page - C\SPYWASAMPLE probability axis scales
Multidimensional
Nonlinear Curve
Fitting

10 independent variables
25 parameters » Piecewise
continuous, multifunc-
tional, weighted, and
Boolean functions

True WYSIWYG

for Publication
Quality Output
What you see really is
what you get, so you will
get the print output you
want on any Windows-

Nominat Opesaing
Range

s
\
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SigmaPlot, SigmaStat,
and SigmaScan/Image

JANDEL SIGMAPLOT®: POWER AND FLEXIBILITY FOR THE MOST PRECISE PLOTS

Award-winning Jandel SigmaPlot 2.0 for Windows™— the best just got better.
For over twelve years, scientists have trusted SigmaPlot more than any other
technical graphing program to prepare their graphs for publication. Now, new
version 2.0 gives you contour plots, multi-line text, custom zooming, automatic
legends, and more. You can control every detail of your graph to show data the
way you want. We've made our point. Now let us prove it.

FOR MORE INFORMATION, OR TO ORDER JANDEL SIGMAPLOT 2.0 FOR WINDOWS
CALL 1-800-4-JANDEL (1-800-452-6335)

supported device

OTHER JANDEL PRODUCTS

SigmaPlot DOS No. 38 Macintosh No. 39

SigmaPlot Graph Library, Volume One: Graph templates No. 40
SigmaSuite™: Integrated graphics, statistics, image measurement No. 41
SigmaStat®: Intuitive statistical software NO. 42
SigmaScan®/Image: Image measurement software NO. 43

Mocha®: Automated image analysis software No. 44

TableCurve™ 2D: Automated curve fitting software No. 45
TableCurve™ 3D: Automated surface fitting software NO. 46
PeakFit™: Peak analysis software NO. 47

FOR MORE INFORMATION PLEASE CALL, FAX, OR E-MAIL:

Jandel Scientific: 2591 Kemer Blvd., San Rafael, CA 94901
415-453-6700 Fax: 415-453-7769

Internet: sales@jandel.com

In Europe: Jandel Scientific, Schimmelbuschstrasse 25, 40699
Erkrath, Germany 02104/36098 02104/33110 (FAX).
International Dealers: Australia 2 958 2688, 3 602 5088, Brazil
11 453 5588, Canada 519 767 1061, Denmark 42 15 05 44, France

05 90 37 55, India 40 84 1208, Israel 349 0823, Japan 3 3590 2311,

3 5689 8000, Kuwait 242 1851, South Africa, 12 663 4500, Switzerland
41 617 12 16 16, Taiwan 2 788 6777, 2 705 1590, UK 0800 89 49 82.
All company and/or product names are trademarks of their respective
companies. ©1994 Jandel Corporation.

Jandel

SCIENTIFIC SOFTWARE

For more information circle the above reader’s service number
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THIS WEEK IN SCIENCE

edited by DAVID LINDLEY

Low-energy removal
Electrons can induce desorption
of atoms and molecules from a
surface under vacuum. Shen et
al. (p. 1590) used electrons from
a scanning tunneling micro-
scope tip to study this process
for atomic hydrogen adsorbed
on the Si(100) surface. In addi-
tion to a higher energy elec-
tronic process, they see a lower
energy process, at 2 to 5 elec-
tron volts, in which multiple
electrons vibrationally excite
the Si-H bond. These tunnel-
ing electrons allow patterns of
desorbed atoms to be formed
with subnanometer structure.

High-energy impacts
The impact of comet Shoe-
maker-Levy 9 into Jupiter in July
1994 was observed by the Ex-
treme Ultraviolet Explorer and
the ROSAT x-ray satellite.
Gladstone et al. (p. 1595) saw
increased ultraviolet emissions
after a number of the impacts,

and attribute the radiation
mainly to scattered sunlight.
Waite et al. (p. 1598) report
evidence for transient bright-
ening of the planet’s x-ray au-
rora, perhaps due to disturbance
of the magnetosphere.

Undecimated
Estimates of the native popula-
tion of North America before
colonization vary by a factor of

Understanding words through images

To test the psycholinguistic hypothesis that language is processed
in the brain in an “encapsulated” fashion, independently of other
cognitive activity, Tanenhaus et al. (p. 1632) followed the eye
movements of subjects on a millisecond time scale as they were
verbally instructed to perform simple manipulative tasks. Fixation
of the subjects’ gaze on one of several objects indicated when
deliberate ambiguities in the instructions had been resolved. Con-
trary to the encapsulation idea, subjects used visual information to
resolve linguistic ambiguities as soon as such information became
relevant, indicating that linguistic and visual inputs are processed
together, in a mutually dependent way.

10, depending on the extent to
which imported diseases are
thought to have reduced the
population before any reliable
counts were made. In a study of
Mohawk encampments in one
New York county that were con-
tinuously occupied from at least
1400 up to 1776, Snow (p. 1601)
finds no evidence for any pre-
cipitous population declines
that would have been due to
unrecorded pandemics of dis-
eases brought by the settlers. If
this history is typical, it supports
lower estimates for the pre-Co-
lumbian population of about 2
million in North America.

Beating the heat
Organic materials used in elec-
tronics and optics must often
withstand high fabrication and
operating temperatures. The
performance of materials that
exhibit second-order nonlinear
optical phenomena depends
crucially on ordering of the
molecules, which is usually in-
duced with an external electric
field. Verbiest et al. (p. 1604)
have incorporated nonlinear
optical chromophores into the
backbones of polymers with high
glass transition temperatures.
Stable second-harmonic genera-
tion was observed for several
hours for one of these materials
at temperatures up to 250°C.

Waste disposal

In a wide variety of plant eco-
systems, three times as much
carbon resides in the detritus as
in the living biomass, and the
rate at which carbon enters the
detrital pool is strongly corre-
lated with its primary produc-
tion rate. As Cebridn and Duarte
(p. 1606) show, however, the
total mass of detrital C corre-
lates poorly with the rate at
which C enters the pool. In-
stead, detrital C mass is inverse-
ly correlated with plant turnover
rate, meaning that the more rap-
idly Cis cycled through the bio-
mass, the smaller is the amount
of detrital C, a result that helps
clarify the relationship between
ecosystem activity and the glo-
bal carbon budget.

Two against one
The HIV-2 strain of the human
immunodeficiency virus, mostly
seen in Africa, appears to be less
easily transmitted and less viru-
lent than HIV-1, which is
largely responsible for the glo-
bal AIDS epidemic. In a 9-year
study of women in Senegal,
Travers et al. (p. 1612; see also
news by Cohen, p. 1566) found
that the rate of HIV-2 infection
has remained constant since
1985, but that the incidence of
HIV-1 infection has increased
more than 10-fold. Further

SCIENCE e VOL. 268 16 JUNE 1995

analysis indicates that women
already infected by HIV-2 were
significantly less likely to be-
come infected by HIV-1. The
protective effect of HIV-2
against HIV-1 hints at the pos-
sibility of a feasible vaccine.

Error rate

Recent studies have shown that
some of the DNA repair ma-
chinery is associated with the
transcription machinery: The
transcribed DNA strand is sub-
jected to increased repair in
comparison to the nontran-
scribed strand. Datta and Jinks-
Robertson (p. 1616) examined
the relationship between muta-
tion and transcription in the
yeast Saccharomyces cerevisiae.
They find that the rate of spon-
taneous mutation was increased
when a gene was highly tran-
scribed, a correlation which has
significance not only for DNA
repair and mutagenesis but also
for genome evolution.

Coping with pain
In cultured cells, agonist inter-
action with receptors for many
neurotransmitters and neuro-
peptides induces a cellular in-
ternalization of the receptors.
By means of painful stimula-
tion of the hindpaws of rats,
Mantyh et al. (p. 1629) evoked
release of substance P, a neu-
rotransmitter, in the spinal cord.
Substance P receptors in spinal
cord neurons underwent inter-
nalization. In addition, the spi-
nal cord showed structural
changes characterized by a
thickening of the normally uni-
form dendrites into swollen vari-
cosities connected by thin
strands. After an hour, these
changes had reverted to nor-
mal, indicating possible involve-
ment with neuronal plasticity.
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Dimension Of

Peptide Research

Sigma’s Commitment
Advances Your Research Potential

The dynamic nature of peptide research
requires more than just the highest
quality products and reagents available.
That is why Sigma Peptides And Amino
Acids is committed to being the single

= SIGM

source of quality peptide related
products, technical support and
unsurpassed service. Our commitment
will enable you to take peptide research
into the next century and beyond.

" PEPTIDES AND
AMINO ACIDS

AUSTRALIA
JAPAN

AUSTRIA
KOREA MEXICO

BELGIUM BRAZIL
NETHERLANDS

CZECH REPUBLIC FRANCE
POLAND SPAIN SWEDEN

A Sigma-Aldrich Company

GERMANY
SWITZERLAND

Commitment - Another way Sigma
Peptides and Amino Acids meets
your needs so you can concentrate
on research.

SIGMA

Where Science and Service Come Together.

Call collect: 314-771-5750
800-325-3010,
or contact your local Sigma office.

HUNGARY
UNITED KINGDOM

INDIA ITALY
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Circle No. 9 on Readers’ Service Card



pien) 8JIAIBS SI8PEaY U0 |Z 'ON 8joilD

ayooy el-uewjoH Ag paumo siuajed Aq paianod Si 0004d HOd 94|

19U QNP WIOUIL) (SSaJppPE [1ewd

E£ELE - 68 - 0080 ‘U0 8344 sn || HIN
L8806 - L8 —- OSL0 ‘}14BISLIO WNZ Uk sun 3Is uajny :Aueuwsn

POLZ - 0650 "Mnjeab jaddy :2oueiq

Pro0 - €69 - PLE -2iuiisoed
££00 - 269 - LE 10 0£00 - OEY - 008

VSN ‘PLLE9 MNOSSIA ‘SINOT 31§
anrq |jeuuad 098

OUISWIDISASDUIOUDE)

'B0INIBS HS|H 4NO Ul s8qoJd se asn 104 [espl a4e pue WSLISWIYD oU 4o
B33J] PoILIISUOWIBP dABY SBUOID DVH/IOVd PUE S, Ld ‘Apueriodw] ‘Ajqels
Jouadns Ajpsen yimm 19A ‘spiuusod ueyl 4abie| sawlil 934yl 01 ONA) pue
epquie| ueyl 496.4e| sawlil XIS 0} 1N04 a4e Sauojd asay] ‘(Ajannoadsad
+0Z L 40 Q> 00L-G£) SHasul 3ybiam Jendajows ybiy uleiuod sauojo Jvg/ovd

pue Ld 4nQ ‘sjood ¥YNQa 29198.HId wi.lIP/M 3YL CL UmMo(,, INo 40 Sia3jy
Azisuap ybiy 4no YA J8SINOA u2949s ayl wiojiad ued NnoA ‘Ajojeusal|y

‘sAep Jo da13ew e ul
spuey 4noA ul sauoo 1ybilam aenoajowd ybiy ind ued sadinias
Buluaauoas Aueuqi] IVA PUe DVE/IVd ‘Ld diuuouab ,swalsAs sawouan
"anoqe pajisi| 3JIom ayl 404 ajqisuodsau siojebnsanul ayl ayenielbuod aan
‘SU8YI188S31 000’Z 49N0 01 SAUOID 000G 4210 palddns aney app
"'§S929NS UNO SI SS32INS UNOA 'S|eob 1no aJ4e s|eob UNoA
‘sauab juepioduul 10y yo4eas disyl ul plioM 3yl punoJe
suayoieasad Bulsisse uaaq sey ouj ‘swalsAg awouan) Si1eaA aauy) 104

(P66L) ZEV-STY ‘TLE 24MIEN

i
{
|

.
L AN
o \

(E66L) SZCTL-SLZL ‘SL 112D

(P66L) LL-99 "99Z 22UudIdg




The new Diaphot ...
everything you've wished for!

o

Controls are far forward for 0.85 and 1.4 N.A. DIC condensers Easy access to nosepiece and

maximum comfort. for high resolution, high magnifica- filters; dichroic cube fixed relative
tion microscopy. to focusing nosepiece.

i =1 . :
Expanded space above stage and Muitiple image ports include side, Height of BT1 eyepiece tube can
tiltable 100W illumination pillar for front, and optional trinocular be adjusted for user comfort.
large specimens. eyepiece tube.
i)
] L
We asked hundreds of inverted microscope users to E - | ! il

make a wish list and incorporated their suggestions in
the new Diaphot®. It features even brighter images, more
flexibility, more multi-imaging capability, enhanced stabil-
ity and comfort than its predecessor, without sacrificing
any of its legendary optical performance.

The new Diaphot is designed to suit applications from
basic cell culture to UV fluores-
cence, in-vitro fertilization, high
resolution video microscopy,
patch clamp technique, micro-
photometry and laser scanning
confocal microscopy.

Discover how much more a
new Diaphot will do for you.

Call 1-800-52-NIKON,
EXT. 255.

Nikon

No other microscope

can match the new
Diaphot for exceptionally
brilliant, high resolution
epi-fluorescence over the
broadest spectrum.

i

i
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NO ANNUAL FEE and a Special

9.9%' Annual Percentage Rate

(APR) on Cash Advances and

Balance Transfers for AAAS Members.

Call Now!

1-800-847-7378, ext. 400

Please use this priority code when calling: NTME

tThe Annual Percentage Rate (APR) for purchases is 16.4%, which may vary. The APR is 8.9% on cash advances
through your first six statement closing dates commencing on the month after your account is opened and may vary
thereafter (applies to both new and outstanding cash advance balances). The current indexed rate for cash
advances is 16.4%, which may vary. The transaction fee for the purchase of wire transfers, money orders, bets,
Iottery tickets, and casino gaming chips is 2% of each such purchase; $2 minimum, $25 maximum. Transaction
fee for two specifically designated Premium Access Checks® or Preferred Access Checks® will be waived.
The information about the cost of the card described in this application is accurate as of 1/95. The
information may have changed after that date. To find out what may have changed, call
1-800-847-7378.

*Cash advances cannot be used to pay off or pay down another MBNA® account.

MBNA America,* Premium Access Checks and Preferred Access Checks are federally registered service marks of
MBNA America Bank, N.A. MasterCard® is a federally registered service mark of MasterCard International, Inc.,
used pursuant to license. Visa® is a federally registered service mark of Visa U.S.A., Inc., used pursuant to license.
© 1994 MBNA America Bank, N.A.

S

4
\

@J%tw&ucz'ng the AAAS Visa® Gold
card, with NO ANNUAL FEE. Many AAAS
members have already discovered the bene-
fits of the AAAS Visa Gold card. Now, through
this special offer, you can join your colleagues
in carrying the only credit card endorsed by

the AAAS.

The American Association for the
Advancement of Science is pleased to present
a special introductory 9.9% APR on cash
advances.* As a part of your welcome package
you will receive two Premium Access Checks
that you can use to pay off or pay down other

credit cards and installment loans.

Extra benefits include:

* A 16.4% variable APR on purchases

= Higher lines of credit ... up to $50,000

» 30 minute credit line increases
Now you can carry the AAAS card with these
and many other unsurpassed benefits and

pay no annual fee.
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Optically Enhanced Densitometry™:
0-3 O.D. combined with 42um resolution and

Worldwide. No Limitations.

We invite you to call for more details.

automatic calibration for superb 12-bit data input
and software that knows what to do with it.

In North America:

Fisher Scientific
(U.S.A. Only)

Tel: 1.800.766.7000
Fax: 1.800.926.1166 or

PDI, Inc.
Tel: 1.800.777.6834
Fax: 1.516.673.4502

In Europe:
Contact your local
Pharmacia Biotech
office or Fax:
+31.1650.80449

In Japan:

Toyobo Co., LTD.
Tel: +81.6.348.3786
Fax: +81.6.348.3833

Optica]ly enhanced densitometry for DNA, protein
gels, blots, sequencing films and RFLP studies.
Any type of image.

Densitometry and image analysis via transmission or
reflectance, visible light or uv, using Mac or PC.

NightHawk™: The system
for photodocumentation of
ethidium bromide gels.

In Taiwan:

Tseng Hsiang Life
Science LTD.

Tel: +886.2.785.1156
Fax: +886.2.788.5896

In Korea:
Seoulin Scientific
Co., LTD.

Tel: +82.2.548.5911
Fax: +82.2.549.5572

In India:

Optima Biotech
Tel: +91.40.841208
Fax: +91.40.815183

NightHawk
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In Rest of World:
PDI, Inc.

Attn: International Sales
Manager

405 Oakwood Road
Huntington Station,

NY, 11746 U.S.A.

Tel: 1.516.673.3939
Fax: 1.516.673.4502



