


A Bright Spark for Your High Transformation Efficiencies 
Stratagene's most popular competent cell lines, XL1-Blue and SureTM cells*, are now 
available as electro-competent ready cells. 

Why spend time preparing your own cells when the convenience of electro-competent 
cells from Stratagene is now available. Stratagene's cells need only be thawed, mixed 
with DNA and electroporated. 

Stratagene's XL1-Blue and SURE electro-competent cells are subject to stringent 
quality control standards and consistently produce high efficiency transformation. 
Stratagene's electro-competent cells are ideal for cDNA construction and mutagenesis. 

XL1-Blue Electro-Competent Cells 
0.5 ml: Catalog # 200228 

SURETM Electro-Competent Cells 
0.5 ml: Catalog # 200227 

Please call Stratagene for information on our full line of products 
and for the distributor nearest you. 

- 
Corporate Headquarters 
Teleohone: 800-424-5444 

Germany: 
Stratagene GmbH 
Telephone: (06221) 40 06 34 
Telefax: (06221) 40 06 39 

United Kingdom: 
Stratagene Ltd. 
Telephone: (0223) 42 09 55 
Telefax: (0223) 42 02 34 

France: 
Stratagene France 
Telephone: (0590) 72 36 
Telefax: (1) 44 28 19 00 

Switzerland: 
Stratagene GmbH 
Telephone: 01 -3641 106 
Telefax: 01 -3657707 *Patents Pending 
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Introducing TopCountTM Microplate Scintillation and Luminescence 
Counter: Eliminates LS cocktail; counts luminescence, too! 

Topcount, a new scintillation counting technology, And, best of all, TopCount measures LSC and lumines- 
will revolutionize the way you count radiolabeled cence samples in the same system. Now you can step into 
samples. Beta and gamma labeled samples are counted the future with non-isotopic luminescence technology 
in microplates, up to twelve samples at a time, with or without giving up the proven performance of radioassays. 
without liquid scintillation cocktails. So why wait? Before you count another vial or open 

TopCount is easy. No longer do you have to transfer your another cocktail bottle, call Packard and ask for TopCount. 
samples to vials or test tubes. Coated-well, adherent cell and 
harvested samples are all counted directly in standard 8 X 12 
and 4 X 6 microplates. 

TopCount is fast. Counting times are reduced from 
hours to minutes, without sacrificing accuracy. Topcount's 
improved throughput has been proven for liquid and solid 
scintillation applications, as well as filtration and scintilla- 
tion proximity assays (SPA), and for radionuclides including 
3H, IZ5I, W r ,  14C, 35S, and 32P. 

TopCount cuts costs. Samples are counted with 
minimal cocktail or without cocktail at all. Uniclue solid 
scintillation LumaPlatesTM eliminate the use and disposal 
of scintillation solvents. 

Packard Instrument Company, 800 Research Parkway, Meriden, CT 06450 U.S.A. 
Tel: 203-238-2351 Toll Free: 1-800-323-1 891 TX: 643251 FAX: 203-235-1 347 

A Canberra Company 

1'm] 
CERTIFIED 

Packard International Offices: 
Australia. Victoria 008.335638. Mt Waverley 5434266; Austria. Vienna 43-1 -302504-0; Belglum. Brussels 32.246821 0; Canada. Ontario 1-800-387-9559; Denmark, Greve 4542909023; 
France. Rungis (33) 1 46.86.27.75; Germany. Frankfurt (49-69) 66301 0; Italy. Mllano (02) 3391 07%; Japan, Tokyo 81 -3-3-866-5850: Netherlands. Groningen (050) 41 3360; Tilburg (013) 423900; 
Sweden. Uppsala 46-18 556900; Switzerland. Zurich (01) 481 69 44; United Klngdom. Pangbourne. Berks (44) G734 844981. 
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New OkZ-AS h PCR Enzymes From 

N o  matter what your 

application is, no maker 

how much PCR enzyme 

your laboratory requires, 

Perkin-Elmer can meet 

your needs. Now available 
"- " SNA AmpliTaq5 DNA Polymerase, 

Polymerase, LD is ideal St&l Fragment meets special 

for low copy number amplifications PCR needs such as amplification 
in a selection of formulations 

of bacterial targets. A proprietary of G+C rich templates and multiplex 

and quantities, the AmpliTaqQ separation process has been used PCR. AmpliTaq DNA Polymerase, 

to reduce background DNA to fewer Stoffel Fragment features increased 

family of recombinant Tag 
, A . .  - L .  

than ten copies. You'll find the m e  thermal stability, optimal activity 
* .  . . 

over a broad range of magnesium 
DNA polymerases offers you 

ion concentrations and lack of 5'-3' 

exonuclease activity 

PCR Performanc 



Our Expanding ArnpliTaq Family 

AmpliTaqe DNA Polymerase 

for DNA Sequencing is spe- 

cially formulated for DNA sequencing. 

It can be purchased separately or 

as a component of the AmpliTaqe 

Cycle Sequencing Kit for direct 

sequencing of PCR products and 

double-stranded DNA or the 

AmpliTaq' Sequencing Kit for 

sequencing single-stranded DNA. 

New savings for AmpliTaqe 

DNA Polymerase, the most 

published PCR enzyme and the 

enzyme of choice for most applica- 

tions, including emerging techniques 

such as in situ PCR. Special quantity 

multipacks, containing 1000-unit 

and 250-unit vials, offer significant 

savings compared to the single 

250-unit vial. 

I New AmpliTaqe DNA 

Polymerase, AS lets you 

save even more on AmpliTaq DNA 

Polymerase by specifying ambient 

shipping and lowering deliwry charges. 

It represents an environmentally 

sound option. 

In the U.S., call PE XPRESS 

at 1-800-762-4002 to order. Or call 

1-800-762401 for technical informa- 

tion. Outside the U.S., contact your local 

Perkin-Elmer sales representative. 

Europevalerstetlen Germany Tel 49-8106-381-115Fax 49-8106-6697 
Canada Montreal CanadaTel 514-737-7575 Fax 514-737-9726 
Far East Melbourne Australla Tel 61-3-560 4566 Fax 61-3-560-3231 
Lalln Amerlca Mex$coC$ly MexlcoTel 52-5-651-7077 Fax 52-5-593-6223 

Perkin-Elmer PCR reagents are developed and 
manufactured by Roche Molecular Systems, Inc., @ 
Branchburg. New Jersey, U.S.A. 

Perkm.Elmer 8s a mgnstered trademark ol The Perkln-Elmer Corporation Arnpl~Taq 
~ s a  rqlrferedtndernark of Honrnann-La Rosne Inc and Fnonmann-la RoChe~ G 
me GeneAmp PCR pmcess ~scwemd by U S patents owed bynonmann-La Rocne Inc 
and F Honrnilnn-La Rocne A G 
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3N o protein in a sircgCe tube. .. 
/ TNT" Reticulayte Lysate and : TNT" Wheat Germ Extract System* 
C .__-- 
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producing protein in vit~~d~YGz~:Ld~, 

&*r4SSj: 
%-&7 *$ 

%5 

FAST- NO RNA prep time. DNA t o p  
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9 
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the protein of standard reactions. I 
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Promega Corporation "a 
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edited by PHIL SZUROMI 

Gas from the past 
The isotopic compositions of 
noble gases measured in volca- 
nic gases suggest that some noble 
gases still derive from Earth's 
interior despite their high dif- 
fusivity and Earth's long history 
of degassing. One possibility is 
that the noble gases are being 
slowly released fromEarth's iron 
core. To  evaluate whether the 
noble gases might have origi- 
nally fractionated into the core 
during its formation, Matsuda 
et al. (p. 788) determined the 
partition coefficients of neon, 
helium, xenon, krypton, and ar- 
gon between iron metal and sil- 
icate glass at pressures up to 10 
gigapascals. Fractionation of 
noble gases into the iron metal 
decreased significantly with 
pressure, suggesting that if the 
core formed under equilibrium 
conditions, then its noble gas 
content should be low. 

Liquid structure 
Recent developments in high- 
temperature nuclear magnetic 
resonance spectroscopy (NMR) 
have allowed direct investiga- 
tion of the chemical structure 
and dynamics of liquids at tem- 
peratures characteristic of natu- 
ral magmas. Poe et  al. (p. 786) 
used a laser NMR technique 
coupled with ion dynamics 
simulations to investigate the 
aluminum (Al) coordination in 
MgA1204 and CaA1,04 at tem- 
peratures up to 2500 K; A1 is a 
major component of natural 
magmas, and its average coordi- 
nation affects the physical prop- 
erties of the magma, such as the 
density and viscosity, as well as 
the crystallization behavior. The 
results suggest that substitution 
of Mg for Ca in these liquids 
increases the abundance offive- 
coordinated A1 in MgA1204 and 
thus the average A1 coordina- 
tion at high temperatures. 

Crystal texture in biominerals 
Mineralized tissues can consist of arrays of well-aligned mineral 
crystals, as is found in mollusk shells, or as structures made of one 
single crystal, such as spirillinid foraminifera shells. Their me- 
chanical properties, such as brittleness, can be very different from 
the same mineral derived from inorganic source, presumably be- 
cause of the effect of occluded protein molecules on fracture. 
Berman et  al. (p. 776) used high-resolution x-ray diffraction to 
measure the mosaicity (angular spread between perfect domains) 
and coherence length (size of perfect domains) of calcite crystals 
from inorganic sources and from several types of marine organisms. 
They show that different growth strategies can lead to large 
differences in crystal texture. In some cases, the disordering was 
anisotropic with respect to crystal orientation, which would result 
from preferential occlusion of proteins on particular growth planes. 

Superconducting 
NMR microscope 

The quality of nuclear magnetic 
resonance (NMR) images is in- 
herently degraded by noise from 
the sample and from the radio- 
frequency (RF) electronics in 
the apparatus. If the sample can 
be made small enough, then only 
the antenna noise dominates. 
Black et  al. (p. 793) find that 
by making the RF receiver coil 
from high-temperature super- 
conducting materials, the sig- 
nal-to-noise ratio can be im- 
proved by a factor of 10. The 
authors have constructed a 
superconducting magnetic reso- 
nance imaging system and pre- 
sent preliminary spin-echo im- 
ages in an effort to probe the 
ultimate limits to signal-to-noise 
improvement. 

Film phenomena 
Thin films made by the Lang- 
muir-Blodgett technique are of 
interest for molecular electron- 
ics and biosensors, but the con- 
nection between molecular 
structure and positional order 
in these systems is not complete- 
ly understood. Bourdieu et  al. 
(p. 798) investigated films of 
barium arachidate with an  
atomic force microscope (AFM). 

After preparation, the films ex- 
hibit hexagonal ordering, and 
the relation between ordering 
and defects was studied. After 
heating, the films condense to 
an unusual state that the au- 
thors interpret as having a rect- 
angular crystallographic struc- 
ture. Height modulation re- 
vealed by the AFM also sug- 
gests that the films are subject 
to buckling. 

Unnatural amino acids 
and Ras 

Point mutations in the protein 
Ras that decrease its ability to 
switch from an inactive state 
(in which it binds guanosine 
diphosphate or GDP) to the ac- 
tive GTP-bound state are asso- 
ciated with oncogenic activity. 
Chung et  al. (p. 806) show that 
the distinctive structural and 
catalytic roles of these residues 
can be reproduced by using a 
variety of unnatural amino ac- 
ids. These amino acids have un- 
usual main chain conforma- 
tions, association constants, 
hydrogen-bonding properties, 
and steric features. These re- 
sults provide additional mecha- 
nistic insights into the role of 
residues in the switch I1 region 
and suggest that the phosphate- 

binding L1 loop may play a role 
in the activation of Ras by ef- 
fector molecules. 

Molecular editing 
RNA editing, the alteration of 
an RNA sequence after tran- 
scription, has been described for 
mRNAs and RNAs of organ- 
elles. Lonergan and Gray (p. 
812) find that at least four of 
the mitochondria1 tRNAs of an 
amoeboid protozoan are also 
edited. This tRNA editing con- 
sists of single nucleotide con- 
versions in the acceptor stem 
region of the tRNAs. Without 
this editing, these tRNAs would 
have mismatched base pairs in 
the acceptor region and presum- 
ably would be nonfunctional. 

Motor control 
The basal ganglia are critically 
involved in the control of vol- 
untary movement; Parkinson's 
disease is a striking example of 
basal ganglia dysfunction. The 
caudate and putamen of the 
basal ganglia receive input from 
the cerebral cortex; the thala- 
mus receives output signals from 
the basal ganglia and projects 
back to the cortex, thus forming 
signal loops. Hoover and Strick 
(p. 819) mapped pathways in 
this region of monkey brains by 
following the transsynaptic ret- 
rograde transport of herpes sim- 
plex virus type 1. The globus 
pallidus, one of the output nu- 
clei of the basal ganglia, con- 
tains separate regions that pro- 
ject to the primary motor cor- 
tex, the supplementary motor 
area, and the ventral premotor 
area by way of the thalamus. 
Because each of these cortical 
areas also project to .the spinal 
cord, the basal ganglia may di- 
rectly influence the control of 
motor function. 
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PRIMER ANALYSIS SOFTWARE 
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and se-pe es - 
a Within a defined ' 

OLIGO automaticallv searches f 

OLIGO calculate-. 

Optimal annealing temperatt 
PCR product composition 

as T m  by nearest neighbor and 
two other methods 
Extinction coefficients 
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/ From Test Tube to Test Market- 
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No setup charge! 
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sequencing primers and PCR work. 
Guaranteed to ship in 3 days, most 
ship in just 2 days. 
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1-800-5410-DNA 
Lofstrand Labs Limited 
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Science ..... ,.,,.,.. '93 
The Conference on New Research Techniques 

Hynes Convention Center, Boston 6-1 0 August 1993 o Sponsored by AAAS and Science magazine 

Technologies from all disciplines that have potential uses for 
biomedical research ... hundreds o f  new techniques and I 
app~~cations~~~researc~ can use r~tnow...presentations I 0 Please send details about the scientific program and poster sessions. 

b,, ~ ~ b ~ l  laureates and world-class researchers...exhibits of 1 0 I'm interested in exhibiting. Please send an exhibit prospectus. 

essential equipment.. .industry-sponsored workshops.. .and more! I Name 
I Institution 

For complete details (or to submit suggestions for program 
topics), write: AAAS Meetings, 1333 H St., NW, vashington, I Address 

DC 20005 USA. or call or fax: I City/state/zip H 
Tel: 202-326-6450 O Fax: 202-289-4021 I Mail or fax this coupon to the address at left. 

L,--,,,,-,,--------J 



"Exclusively devoted to the technical "Meeting the varying needs of the "Sure to establish itself as a seminal 
and industrial applications of physics" sensor community" work." 

The 20-volume Encyclopedia of Ap- Sensors are a key element in the The phenomenal turnout of new 

plied Physics, edited by G. L. Trigg, rapidly evolvingfield of measurement products in all industries, from con- 

contains 500 alphabetically arranged, and instrumentation. ventional to high-tech, owes its suc- 

in-depth articles on the most relevant cess largely to intensified efforts in 
Each of the 8 volumes of the series 

current and future applications of materials research and development. 
Sensors - A Comprehensive Survey The 18-volume series Materials 
consists of three parts: specific physi- Scienceand Technology -A Compre- 

More technical than a general purpose cal and technological fundamentals hensive Treatment is an in-depth, 
encyclopedia, this reference work will and relevant measuring parameters; topic-oriented reference workcreated 
prove invaluable not only to physicists types of sensors and their technolo- specifically to further these efforts. 
and engineers, but also to scientists in gies; and the most important applica- 
associated areas. tions with a discussion of emerging The seriescovers the most important 

classes of materials: metals, ceram- 
A major scientific undertaking, the ics, glasses, polymers, semiconduc- 
Encyclopedia of Applied Physics is The volumes concentrate on Funda- tors, and composites. 
sponsored by the physical societies of mentals (Vol. I ) ,  Chemical & Bioche- 
various countries, e.g., the American mical Sensors (Vols. 2/3), and Ther- Each volume deals with prop~rties, 

Institute of Physics. ma1 (Vol. 4), Magnetic(Vol.5), Optical processing, applications, or general 

(Vol. 6), and Mechanical (Vol. 7) Sen- phenomena associated with the 
Coverage ranges from general devi- sors with a cumulative index (Vol. 8). above-mentioned materials. 
ces and laboratory methods through 
condensed matter physics toaeronau- Serieseditorsare W. Gopel, J. Hesse, 
tics and space physics. and J.N. Zemel, and the volume edi- 

tors and authors are internationally 
Cumulatedsubject indexesare publis- renowned experts. 
hed after every three volumes. The 
series can only be purchased as a The series can be purchased as a 

complete set or by volume. 



Bio-Rad: The Evolution 
of Gene Transfer 
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At Bio-Rad we don't have a gene transfer 
instrument-we have a gene transfer program. One 
that Bio-Rad has pioneered, researched, and provided 
to the life science community. Plant and animal cells, 
bacteria, other cells: Bio-Rad not only gves you the 
tools to efficiently transform them, but also supports 
you throughout your research with unparalleled sup- 

port, free telephone consultation, and unlimited access 
to published protocols and yet unpublished data. We 
have been dedicated to gene transfer since 1986, and 
we will continue to further your success with high 
quality electroporation and particle delivery products. 

Call 1-800-4BIORAD today to discuss your 
particular gene transfer needs. 

Tang, D.,  DeVlr, M. andJohnston, S.A., Nahre, 356, 152-154 (1992). Biollstlc is a reg~stered rrademark of rhe DuPont Company. 

Bio-Rad 
Laboratories, Inc. 

Life Science U.S. ( 8 ~ )  48K)RAD c.lilomla ~ h .  (510) 741-IWO New YO* ~ h .  (516) 756-2575 A U S ~ N .  ~ h .  O ~ S O ~ - ~ W O  AIISM. ~ h .  ow4778901 - &lg~nn ~ h .  091-8555 11 - 
Group C a m  Ph. (416) @4-0713 Chlm Ph. 2563146 - F n m  Ph. 01-49 W 6634 . Gmnnny Ph. 08931881 0 @aiy Ph. 02-21609 1 Japan Ph. 03-3534-7515 

mn#Kong Ph. 7BSXMO m mm&anda Ph. 08385-4mZ-S I *nZahnd Ph. 09-443 3099 - Sm~Wmvll Ph. 46 (0) 8590-73489 Spmh Ph. (91) 661 70 85 
SwHmrland Ph.01410 1677 UIWl(hgmm Ph.aBM18112-l 
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A llttk of your precious sample 
. o e s  a long way in our osm~meter 

M a n y  times when you need to measure osmolality you 
I 

may have only a limited amount of hard-to-come-by 
sample available. No problem if you're using the Wescor 
Vapor Pressure Osmometer. It routinely processes 
samples of only 10 p.L and measures them with 1% accu- 
racy. And it can be calibrated for samples as small as 2 pL. 

Extremely simple to use and highly reliable, the Wescor 
VPO has another key advantage over the older freezing 
point osmometers. It uccepts any biological sample includ- 
ing highly u i s c m  solutions and tissue specimens. 
The Wescor VPO has proven to be the ideal instrument 
for measuring osmolality in all areas of biological research. 
It's widely used in marine biology, tissue culture, soil and 
plant physiology, and laboratory animal studies. And you'll 
find it used for Q.C. work in the food, pharmaceutical, 
beverage, and ophthalmology industries. 
Contact us for more details or to arrange a demonstra- 
tion. Wescor, Inc. 459 South Main Street, Logan, UT 
84321 USA. FAX 801-752-4127, Phone 1-800-453-2725. 
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city indicator dye that makes M Use 
, XTT, Th-midine, or Neutral Re 

gsqfztg% 
:rnc J<%fhrrg 

ction step requlred 
ontoxic to  cells - No metabolic interference 
ontoxic to  user - Noncarcinogenic 
ontoxic to  the environment - No organic waste disposal pro 
table in culture -Allows continuous monitoring of cells 

Flexible - Use any microplate spectrophotometer or fluorometer 

Read your resutts on alamar's 
READarTM, a microplate fluorometer 
designed for fast, precise, and 
effective data gathering. 

41 1 0 N. Freeway Blvd. 
Sacramento, CA 958341 21 9 

(91 6) 567-3475 

New from alamar - Good things out 
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THE NEXT STEP IN FILMLESS AUTORADIOGRAPHY. ie 

Now get all the advan- 
tages of Molecular Dyrxmcs' 
proven storage phosphor tech- 
nology for less than ever MOR. 

The PhosphorImager SFN 
is a smaller-format version of 
the Phos horImager 425. It's 
perfect f or autoradiography 
and analysis of samples up to 
20 cm x 25 cm, such as 
Southern and northern blots, 
imrnuncbhs, p& or nuclec 
acid gels, and TLC plates. 

But there's notlung small 
about its performauce. Like the 
large-format PhosphorImager 
425, the PhosphorImager SF 
reduces exposure times by a 
factor of 10-100. Its large 

dynamic range dows you to 
image both weak and strong 

4waha7?v. The Phosp orImager SF 
is also economical and easy to 
use. You don't M$ -700 k- 
ers, da$moms, or h pmes- 

ing chemicals. Plus, storage 
phqhor s~.eens can be erased 
and re-used indefhtdy. 

For a d p s ,  the compact 
PhosphorImager SF includes 
Molecular Dyna~~~cs' powerful 
~ t r n s o f t w a r e .  

ImageQllant allows you to 
quau* images d.lrectly - and 
without scintillation counting. 
Files are formatted for easy 
t r a d e r t o y o u r ~ P C a n d  
Macintosh programs. Built-in 
Ethernet capability lets you 
4 data and images to other 
oamp-a 

So, if you've been wait- 
ing for a Phoephohap that 
fits your budget, size up the 
PhosphorImager SF. Call to- 
day for ahcopyofournew 
PhmphorImager brochure. 

. . . 
In the U.S., call 1-800-788-0634. 
In Europe, call 44 732 62565. 
In Australia, call (03)810-9572. 

I Molecular Dynamics, 880 East Arqw Ave.., ~ w ~ y v a l ~  CA 94086 Ph: 408-773-1222 Fax: 408-773-8343 I 
0 
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S E R U M  TERMINATOR 
N o  Biological  Yclriabiliw 
L o w  Endotoxin  
No Pxtraneous Components  
Cos? EHective 

TCHm is a fortified, low protein serum 

replacement providing outstanding results 

without the use of animalproteins, steroid 

hormones (i.e. estrogen or testosterone), or 

growth factors such as EGF, FGF, TGF, etc. 

At a 50% concentrate, a 5OOml bottle of 

TCHrn will produce 25 liters of complete 

wrnmsrrc medium, compared to only 5 liters of 

-lpaam medium containing 10% serum. By 
rrdn@)9332616 

eliminating biological variabiltty and 

extraneous components, TCHm provides a 

consistent growth environment for a 

variety of cell types. 

t ~ ~ l x c e q - d o n  w w -  (800) 552-3569 
856 Soutb FI@% S M  
HqokiTls, Minnesota 55343 
ehanu (612) -2616 

A I D S  
S I . D A  Low endotoxin carbohydrates for 

the life sciences 
Many biotechnology and pharmaceutical processes re- 
quire the use of carbohydrates which have very low 
endotoxin levels. Fermentations, tissue culture work 
and certain critical pharmaceutical processes are 
among those that require such sugars. Our in-house 
technology and production know-how have led to the 
development of extremely low endotoxin levels in sug- 
ars such as maltose, sucrose, D-galactose and others. 
If your process requires low endotoxin carbohydrates 
or related compounds, put our products to work. 

Pmmmm-,u 
The source for carbohydrate chemistry 
121 9 Glen Rock AvenueMlaukegan, IL 60085-0439 
Tel :1-708/6n-O370tToU Free 1-8001383-0126 

r 
FAX 708/623-9173 
71-W 
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( Research Reagents 
and Services 
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V i J  hnti$eps . Vinl DNA = Purifitd 
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