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Prokaryotic Expression Stratagene's new ZAP Express cDNA synthesis kit allows the - 
Increased Cloning Capacity 
12 Unique Cloning Sites: 

constkion of cDM fragments r d y  for directional inser- 
tion. The kit is guaranteed to produce up to 2.0 x 100 
pful5 of control poly(~)+ mRNA and includes sufficient 

Xbo 1 and &OR I for library construction reagents to produce five vector-ligated cDNA libraries. 
Sal I and EcoR I for antisense library construction 
BamH I for genomic libraries ZAP Expressm Vector Kits 

Sma I for blunt-ended cloning Undigested Vector Catalog # 239201 

H i d  111, Sac I, Apa I, K@ I, S'e I, X6a I, Not I EcoR VCIAP-Treated Catalog # 2392 1 1 
BAMH VClAP-Treated Catalog # 2392 12 

BlueNhite Color Selection ECOR vxho VCIAP-~reated catalog #I 2392 1 3 

Kanamycin and 6418 Selection ~BK-CMV Vector catalog# 212209 
pBK-RSV Vector Catalog# 212210 

stratagene h& developed the most powerful Lambda ZAP@ ZAP Expressm cDNA Synthesis Kit Catalog # 200403 
vector* to date, the multifunctional ZAP ExpressTM vector, 
which allows both eukaryotic and prokaryotic expression. In Please call Stratagene or the Stratagene distributor nearest 
addition, the ZAP Express vector offers 12 unique cloning you for complete details on our new systems and full line of 
sites and an insert capacity of up to 12 kb. innovative products and senices. 

The introduction of Stratagene's Lambda ZAP vectors has 
increased the appeal of phage cloning by providing the ability 
to excise the Bluescript@ SK (-) phagemid from the vector 
using M13 helper phage.14 Inserts cloned into the ZAP 
Express vector can be excised rapidly out of the phage in the- 
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form of the kanamycin-resistant pBK-CMV phagemid. This L - - - - - - - - - rn 

in viuo excision feature significantly reduces the time and 
effort required to analyze the DNA insert. 

(800) 424-5444 
USA: 

The ZAP Express vector now makes it possible to construct, 
screen and analyze clones or cDNA libraries in an excisable 
lambda phage vector by DNA hybridization, prokaryotic 
expression or eukaryofic expression, without the need for 
su bcloning. 

* O.S. Patent No. 5.138.256 
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edited bv PHIL SZUROMI 

Cluster couplings 
Studies by Wang e t  al. (p. 402) 
of some unusual copper oxide 
clusters give some insight into 
the effect of bond geometry on 
the magnetic interactions be- 
tween copper spins. They used 
bulk magnetization measure- 
ments and magnetic neutron 
diffraction BaCuOz+,, which has 
a large unit cell in which the 
copper atoms exist as lone ions, 
as 6-atom ring clusters, and as 18- 
atomspherical clusters. The clus- 
ters, which have Cu-0-Cu bond 
angles near 9 0 ,  have ferromag- 
netic ground states. In the par- 

Cell cycle regulation and tumorigenesis 
General strategies for developing antitumor drugs require the 
identification of oncogenes or tumor suppressor genes common to 
many types of transformed cells. Cell cycle regulators are natural 
candidate genes in that uncontrolled division is a common feature 
of cancer cells. Kamb et  al. (p. 436; see news story by Marx, p. 344) 
localized a putative tumor suppressor locus on the short arm of 
chro~noso~ne 9 (the human 9p21 region) to a region of less than 40 
kilobases by examining homozygous deletions in melanoma cell 
lines. Sequencing revealed the presence of a gene, Multiple Tumor 
Suppressor 1 (MTS I ) that encodes the pre\~iously identified p 16 
inhibitor of cyclin-dependent kinase 4. This gene was found to be 
hotnozygously deleted in primary tumors and in cell lines derived 
from tumors in numerous tissue types, including brain, bone, skin, 
and kidney. Melanoma cell lines containing at least a single copy 
of MTS1 frequently carried mutations in the gene. 

ent compounds of the high-tetn- 
perature superconductors, where 
the Cu-0-Cu bond angles are 
near 180°, antiferromagnetic 
coupling is observed. Buckling of 
CuOz planes tnay influence the 
magnetic ordering in high-tetn- 
perature superconductors. 

Rules of iron 
Earth's iron-rich outer core is 
molten, whereas the inner core 
is solid. The phase relations of 
iron at high pressures and tem- 
peratures are critical for discern- 
ing the conditions and evolu- 
tion of Earth's deep interior. 
Recent diamond-anvil studies 
suggest that the melting tetn- 
perature of iron at high pres- 
sures was less than that inferred 
from earlier work. Saxena e t  al. 
(p. 405) present new data con- 
sistent with this result and use 
the expanded data set to place 
limits on core temperatures and 
iron phase relations, which im- 
ply that the central core tem- 
perature is about 6150 K. 

Air brakes 
Geodesy from space is accurate 
enough to allow changes in the 
Earth's rotation period to be 
measured with almost microsec- 
ond accuracy, and at this tem- 
poral level variations due to the 
transfer of angular momentum 
between the body of the Earth 
and the atmosphere start to 
show up. Salstein and Rosen (p. 
407) combine length-of-day 
measurements with calculations 
of the atmospheric angular mo- 
mentum based on wind and air 
pressure data to show that  
weather systems in mountain- 
ous regions are largely respon- 
sible for the dynarnical link be- 
tween Earth and its atmosphere. 
Torques along the north-south 
ridge of the Andes are particu- 
larly important. 

Not really stable 
Planetary atmospheres are 
marked by global circulations 
and local vortical motions, but 
it has been thought that in a 
suitably long-term, spatially av- 
eraged sense, atmospheric fluid 
flow patterns are isotropic. 
McWilliams e t  al. (p. 410) per- 
formed high-resolution cotn- 
puter simulations of a represen- 

tative cubical box of a typical 
planetary atmosphere. They 
found that although vortices 
initially form and move about 
in a random or chaotic manner, 
giving the illusion of statistical 
isotropy, the system evolves to 
long-term stability marked by 
the localization of vortices into a 
fixed geometrical arrangement. 

Putting up 
magnetoresistance 

The electrical resistance of some 
materials changes as a magnetic 
field is applied, in some cases by 
orders of magnitude. This giant 
magnetoresistance (GMR) ef- 
fect is of intrinsic physical in- 
terest but is also being explored 
for applications in magnetic data 
storage. Jin et al. (p. 413) fabri- 
cated epitaxial La-Ca-Mn-0 
films that exhibit magnetoresis- 
tance ratios at 77 K that are 
three  orders of magnitude 
greater than those of conven- 
tional GMR materials. The films 
were made by laser ablating a 
target of La-Ca-Mn-0 onto an 
LaA103 substrate. T h e  film 
growth could be optimized to 
produce a magnetoresistance 
ratio greater than 100,000 per- 
cent. The authors conclude that 

the mechanism for this effect in 
these single-phase oxide films is 
different from that in GMR. Bet- 
ter control of the material pro- 
cessing tnay make these films 
technologically useful. 

Higher frequency 
The frequency of polyploidy in 
angiosperms has been estimated 
by various means to be between 
30 and 70 percent. Masterson 
(p. 421) has reexamined the 
question by studying the size of 
guard cells in fossil angiosperms. 
Because DNA content varies di- 
rectly with guard cell size, they 
are able to estimate that 7 to 9 is 
the primitive haploid chromo- 
some number. By extrapolation, 
70 percent of extant angio- 
sperms have polyploid origins. 

Microsatellite images 
Microsatellites are tandem re- 
peats of short nucleotide se- 
quences and are present in 
thousands of copies dispersed 
throughout the mammalian ge- 
nome. The variation in the size 
of microsatellites has been use- 
ful for researchers who map ge- 
notnes as a source of restriction 
fragment length polymorphism. 
Gaillard and Strauss (p. 433) 
report that  double-stranded 
D N A  fragments containing 
one of the most frequent micro- 
satellite sequences spontane- 
ously associate in to  four- 
stranded structures that appear 
X-shaped under the electron 
microscope. Such four-stranded 
structures have been suggested 
to participate in recombination 
and in confortnational changes 
in DNA. In addition, these 
structures bind specifically to the 
abundant  nuclear proteins 
HMG (high mobility group) 1 
and HMG 2 whose functions 
are unknown. 
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How F m  is FAST? d 
The DNA Dipstick gives you results in 10 - 
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-- Each DNA Dipstickm Kit contains all the 
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minutes. Now that's fast! It's hours faster p jl i~eagents necessary to carry out 50 indepen- 
memlnane.Allontodrg. .: 

than electrophoresis or radioactive assays. 2 .. - dent quantification assays (up to 150 Sam- 
I . = .  -, - 

The simple DNA Dipstick protocol requires 
no agarose gels or spectrophotometry and 
eliminates the use of ethidium bromide and 

. . 5 - ples) . Discover how quickly you can quanti- 

tate nucleic acid. Call today and ask for the 
DNA Dipstickm Kit, catalog no. K5632-01. 

A 4 . u .  Try it and if it's not the fastest, most sensi- I ( 
tive way to quantitate nucleic acid, we'll 

x' ,%.a,' I)- 
I - -  . . , +, 1 ,  cheerfully credit your purchase. 1 I 

The DNA Dipstick is so sensitive it uses 1 -A% 3985 B Sorrento Valley Blvd. @;C :- 

for quantitation than :k-E jan Diego, CA 92121 
::\I 

and ten times less than ' . w 
q d  A 4- 4 6%. 

EtBr staining. That's plenty sensitive to mea-5, , ,, -, FAX 1-619-597-6201 
s'c mupihlsso~h & sure nucleic acid concentrations and yields :.. .+. pr ., -2. :; 
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*- 9.2 !. dsolation, PCR, plasmid preparation and more. I 
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in throughput capacity. puts time on your side. 
With Short Gels, using 3 different size windows, in 

40 lanes with 6 runs per day, you can analyze over 
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Get A Lead On The 
Competition. 

After all is said and done, one truth prevails in this business: without leads, you don't survive. At 

Panlabs, discovering leads is our business. For immediate fax back information on our Natural 

Products Discovery, Pharmacology, Chemistry, Fermentation, Biotechnology services or Antibiotic 

Clubs, call 503-727-8071. 

PANLABS" 
The R & D partner of the pharmaceutical industry 

Panlabs, Incorporated 11804 N. Creek Parkway S.. Bothell. WA 98011-8805 U.S.A. Tel: (206) 487-8200 Telex: 517335 (PAN LABS SEA) Fax: (206) 487-3787 
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If the Solution to Your Purification 
Proble~ Were Any Closer 

The New Rotofore System 
is the Solution to Any 
Purification Challenge 
With the New Rotofor system, any 
biologcally active protein can be 
completely purified from crude or 
partially purified samples in just a few 
hours. Fractions can be assayed 
directly for activity, so there is no 
need to know the isoelecuic point or 
molecular weight of a protein 
prior to purification. 
OH OH 

Crude snake venom (150 rng) was fractionated in the 
Standard Rotofor chamber (60 ml; pH range 3-10). The 
protein of interest was isolated in three fractions which 
were refractionated in the Mini Rotofor chamber (18 ml; 
pH range 5-7). Twenty fractions from both runs were 
analyzed for purity by silver stained IEF-PAGE. Panel A. 
Initial fractionation (odd lanes are shown). Lane S. Crude 
snake venom (arrows indicate protein of interest). 
Panel B. Refractionation resulting in single band purity. 

What better tool is there for purifying Gentle technique maintains 
uncharacterized proteins for sequence biological activity 
analysis, antibody production, or Minimize dilution of 
crystallography? None! precious samples 

The Rotofor system allows you to: Collect purified proteins in 700 pl 
Separate proteins according to their to 3 ml f ~ ~ t i o n s  
individual charges Perform micropreparative 

Load micrograms to 4 grams applications 

Harvest purified proteins in We have the antidote! For more 
20 liquid fractions information about purification of 

Isolate and concentrate proteins snake venom proteins and other 

simultaneously Rotofor system applications, 
call 1-800-4BIORAD. 

Introducing the New 
Mini ~otof;;r Cell 
The Rotofor system now has two 
interchangeable focusing 
c h a m b e L ~ i n i  and standard. 
Together these chambers 
accommodate a wide range of 
sample volumes. The Mini 
chamber is ideal for small 
samples and refractionation. 
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Half-Day DNA. 
And That's Just 
The Half Of It. 

Synthesizing primers, probes, linkers, or gene frag- 
ments? Cut your time -and your reagent use - in half 
with the Millipore Expedite'" Nucleic Acid Synthesis 
System. 

For instance, a pair of 20-mer PCR primers can be 
synthesized in about an hour and worked up in about 
15 minutes, so you can start using your new DNA 
before noon. 

chemistry can be deprotected in only 15 minutes at 55'C 
or 2 hours at room temperature. 

But speed is just half the story. The Expedite system's 
patented microfluidics plate provides for extremely low 
internal volume. Reagent delivery to the column is cut by 
as much as 50% over other systems. So, you get more 
couplings per chemistry changeout; more DNA 
synthesized per dollar. 

How's that possible? Because no matter how 
' 

Now yo"'ve got the whole picture. Just give us a call 
many columns you're running -1, 2, 3, or 4- the and we'll send you more information, expeditiously. 
total cycle time is under 4 minutes. The Expedite In the U.S. and Canada 1-800-872-0071. 
system's exclusive alternating phase synthesis allows In Japan (03) 3471 -8191 and Europe (44) 
columns to act independently, so each is always 0923 816375. 
synthesizing. 

Expedite reagents speed things along further. 
Oligonucleotides made with Expedite brand MI LLI PORE 
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Smile! RenaissanceN non-rad DNA labeling: kits 
give you  producible mults, not high back@ounds. 
Areyourepeatingexperiments 
just to reduce backgrounds? 
Then look into Redsancem 
non-radioactive DNA 
labeling and detection 
products from DuPont NEN? 
And get low backgrounds 
and reproducible results the 
first time, and every time. 

Sensitiie HRP-luminol systems for colony plaque DuPont gives you a choice 
lifts and Northern, Southern, and Western blots. of radioactive and now 
Results in minutes. Renaissance non-doactive 
Guaranteed oneyear shelf life. labeling and detection 
Backed by full protocol and comprehensive products. For information, 
technical service. orordersd1-800.~~1-2121. 
Now available: Random Primer Fluorescein dUTP For information by fax, 
Labeling Kit and Oligonucleotide 3' End Labeling kit call 1-800-666-6527 and 
(Fluorescein ddUTP). request number 9002. 

AU DuPont pmducts arc madamd unda aa IS0 9001 quali~~ system rcgistacd by UL and appmed by BSI. 

United States 1-800-55F2121 Canada 1-800-3878391 Australia +61 (0081 257149 Belgium +32 (02) 7242717 
Denmark +45 31506610 France (01) 6982 5450 Germany +49-6172-872600 ltely (021 25302 4811483 
Japan +81 (031 5421-1354 Latin AmericalAsia Pacific Fax +1 (617) 426-2464 Netherlands +31 (073) 206550 
Sweden +46 (08) 7503700 Switzerland +41 (01) 8410330 United Kingdom +44 (0044) 438724027 



I PURE & SIMPLE I 

Price 
as low as $2 '9 plus set up 

+ 
Superb Technical Support + 
Impeccable Quality 

+ 
World's Fastest Service 

THE UNDISPUTED #1 
CUSTOM DNA SYNTHESIS SERVICE 

THE MIDLAND CERTIFIED REAGENT COMPANY 
31 12-A West Cuthbert Avenue 

Midland, Texas 79701 
Phone 1-800-247-8766 FAX 91 5-694-2387 

--- 
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HUMAN FRONTIER SCIENCE PROGRAM (HFSP) 

Bureaux Europe, 20 place des Halles, 67080 STRASBOURG Cedex, FRANCE 

Tel: (33) 88 21 51 21 Fax: (33) 88 32 88 97 or (33) 88 32 54 47 

CALL FOR APPLICATIONS FOR 1995 AWARD YEAR 
(Deadline for receipt of applications is 1 September 1994) 

The aim of the Human Frontier Science Program (HFSP) is to promote, through international collaboration, basic 
research to elucidate the complex mechanisms of living organisms, including man. Applications are solicited for the 
support of research grants, fellowships and workshops in the areas set out below 

TYPES OF SUPPORT 

RESEARCH AREAS OF THE HFSP 

Basic Research for the Elucidation of 

The program will only support research that transcends national boundaries. Thus, research grants will be 
awarded for programs that involve collaboration between teams in different countries; fellowships are available to 
young post-doctoral scientists who wish to work in a different country; and support will be provided for international 
workshops. 

(B) Brain Functions 

1. Elementary Processes 
2. Perception & Cognition 
3. Movement & Behavior 
4. Memory & Learning 
5. Language & Thinking 

RESEARCH GRANTS Grants for basic research (up to 3 years) carried out jointly by research teams in different 
countries. The principal applicant must be from one of the eligible countries*. 

(M) Biological Functions through 
Molecular Level Approaches 

1. Expression of Genetic Information 
2. Morphogenesis 
3. Molecular Recognition & Responses 
4. Energy Conversion 

FELLOWSHIPS Long Term (1- 2 years) and Short-Term (up to 3 months) Fellowships for researchers 
early in their careers and from the eligible countries* who wish to do post-doctoral 
research in foreign countries, or for young researchers from outside the eligible countries 
who wish to do research in one of the eligible countries*. 

WORKSHOPS Grants for international workshops organized by researchers from the eligible countries. 

* Current eligible countries are Belgium, Canada, Denmark, France, Germany, Greece, Italy, Japan, 
Luxembourg, the Netherlands, the Republic of Ireland, Spain, Switzerland, the UK and the USA . 

RESEARCH GRANTS AND LONG-TERM FELLOWSHIPS : APPLICATION DEADLINE IS I SEPTEMBER I994 
(awards to be announced in April of the following year) 

Applications for Short-Term Fellowships and Workshops can be submitted throughout the year 

Guidebooks and application forms will be available in mid-April 1994 and may be obtained upon written request 
by addressing the form below to the HFSP. Applications using previous year's forms are not accepted. 

Surname 

Institution 

Postal Address 

First name Research Grant 

Long-Term Fellowship 

Q Short-Term Fellowship 

Workshop 
(Please check boxes to indicate which program 

you are interested in) 



For all your Peptide needs 
contact STAR Biochemicals, 

a recognized leader in Peptide Chemistry 8. Development. 
We speclallze In Custom Syntheses, Catalog Peptldes 

and Peptfde Bulldlng Blochs. 
CaY STARBlochemlcals at (800) STAR 661 w (800) 782-7661 for a mpy of our catalog. 

SEVERAL NEW PRODUCTS IN STOCK - Please lnqulre 

clDT INTEGRATED DNA TECHNOLOGIES, INc.  

[ Unmodified Oligonucleotides I 
$2.50 1 Base 

0.2 mg (5.0 A,&) Guaranteed 
NO Set-up Fee 

Column Purified 
48-Hour Delivery 

NO Shipping Charge (in U.S.A.) 
Q.C. by Gel Electrophoresis 
Mixed Base Sites Available 

To order by fax, please provide: 
To request W Researcher name and phone 

information or a number 
catalog; or to set-up a W Order contact name and phone 

Seminar at your number 
site please call our W Shipping and Billing Addresses 

P.O. Number 
Team Sequence, indicate 5' end and 

at: any modifications 

800-328-2661 Fax: 31 9-645-2921 
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who says 
science has to 

be serious? 
Chalk Up Another One: 
The Best of Sidney Harris, 
by Sidney Harris 
No matter when you made the discovery that Sidney Harris 
is the Nobel laureate of laughs, you'll want this new 
collection. This "best of the best" book spans Harris's 
25-year (so far) career, and features such all-time 
favorites as the miracle cartoon, peer review, 
the sperm bank robbery, the periodic 
table (Greek style), theories and 
proofs, Bunsen's burner, and 
Pavlov's cat. 

t492-28~ ISBN 0-871 68.501 -9; 
146 pages, softcover. 
Only $1 0.95 
(AAAS members $8.75) 

I 

Order today from: 
AAAS Distribution Center 
P.O. Box 521 
Annapolis Junction, M D  20701 3 

"That's 1t7 That's peer review?" 
Add $4.00 postage/handl~ng per 
order, and CA sales tax or Canad~an GST if applicable To order by 
phone (VlSA/MasterCard only) call 1-800-222-7809 (8.30 am-5pm) 
and ask for AAAS. 



"Here's why GELaseTMmay replace 
Illal/lllass bead kits for purifying DNA 

from LMPmagarose gels. " 
7 reasons that you can easily check for yourself.. . 

1. Recovery of DNA is about 100°/~ using GELase. 
Nallglass bead kits give about 50% recovery for 2-15 Kb 
DNA (see figure) and much less outside of that size range. 

A B 
1 2 3 4 5 6 7 8 9 10 1 1  1213141516 17 1819 20 

1 
l l l l l l  II 

Kb 877 7 3 3  624 534 425 237 211 195 170 121 

Recoveries of 1.2 to 8.8 Kb DNA fragments excised from a 1% LMP- 
agarose gel (Figure A) were consistently much greater using GELase 
(Figure 0, odd numbered lanes) than using a commercial kit containing 
sodium iodide and silica matrix (Figure 0, even numbered lanes). 

2. High molecular weight DNA, even megabase 
DNA, is not damaged using GELase. 
DNA larger than 15 Kb is sheared using Nallglass bead 
kits. 

3. GELase is easy to use. 
Just melt the gel slice with GELase Buffer, add GELase 
and incubate at 45'C to digest. To concentrate the DNA, 
add ethanol. The gel digestion products are soluble and 
won't precipitate with the DNA. 

4. GELase is inexpensive. 
One unit of GELase digests 600 mg of a 1% LMP- 
agarose gel in 1 hour in GELase Buffer. With a 10-hour 
incubation instead of 1 hour, the 200-unit size of GELase 
is enough to digest more than a KILOGRAM of a 1% gel. 

5. DNA purified using GELase is ready to use and 
biologically active. 
Some companies recommend two rounds of purification 
with a Nallglass bead kit to obtain DNA for cloning. That's 
not necessary with GELase. DNA recovered using GELase 
is ready for use in restriction mapping, cloning, labeling, 
sequencing or other molecular biological experiments. 

6. GELase is active in electrophoresis buffers. 
It digests gels in TAE, TBE, MOPS and phosphate buffers. 
Special Nallglass bead kits are needed for gels in TBE 
buffer. 

7. Protocols for using GELase are the same for 
RNA as for DNA. 
GELase is RNase-free and active in MOPS or phosphate 
buffers that are used for RNA gels. In contrast, a special 
version of Nallglass bead kit is needed for purification of 
RNA. 

What is GELase? 
GELase is a novel enzyme preparation that digests the 
carbohydrate backbone of agarose into small soluble oligo- 
saccharides, yielding a clear liquid that will not become 
viscous or gel even on cooling in an ice bath. It permits simple 
and quantitative recovery of intact DNA or RNA from low 
melting point (LMP) agarose gels. GELase contains no 
contaminating DNase, RNase or phosphatase. 

*GELase is a trademark of EPICENTRE TECHNOLOGIES, Madison, WI. 

;4-4 
fl EPICENTRE TECHNOLOGIES .h,4,*  * . r . b 4 , * * @ .  . . =.b!,!$"'.m . 1202 Ann Street ...:s' -2:- * 4 *,,.;-- * 

om'e6b 8.m 
Madison, WI 53713 . ~ r n ' # b b . .  * . , a '  + 4 ,  8001284-8474 

4 IT 
* '.+.Q . . .when you need to be sure of the quality 

AWah Andromeda Scientific 0214181684 Ausbia: ViennaLabs 74040190 Benelloc Biozym Nederbnd B.V. 314827-755 CaMda: Cedahne 
Laboratories 9058788891, W 2 W 5 8  hanee: TEBU, SA. 1 W 5 2  Germany: Biozym Diagnostik GmbH 5158075 I d  ORNAT 081W 
Wy: SPA-BioSPA Division 021891391 Wn: Bokusui Brown Co., Ltd. 061441510'3 w; Cosmo B'o, @?&&?-0722 Korea: LRS Laboratories, lnc. 82-8244@7 
New Zealand: lntermed Scientific Ltd. (64-9) 4431284 Nomay, Denmark Finland, k h d  MedPrdx A.S. 47-22DIW1137 PdkW Cornrodore Business 
lnt'l 9242-361498 Singapore: Scimed PTE Ltd. W@1&34 Spain: RAMON CORNET, S.A 34312375562 N; ECOGEN S.R.L. 3 4 Y W 7  Swederx Bie 
ZacA.B. 0%3!%-74 Swiherland: 1notechA.G. 057R611Ol TTaiwan: Protech Techndogy 2 1 3 8 1 M  United Kingdom: Camb'o 2 2 3 W X l  

SequiTberm b a trademark of Epicentre Technologies, Madison, WI. 

For other countries, please contact EPICENTRE TECHNOLOGIES at Tel. 608.277-8474 or Fax 608A277-1268. 
Circle No. 36 on Readers' Service Card 





THE 
N I E L S  BOHR'S 
T r y l E ~ ,  

HYSICS,  
POLITY 
lam Pais 
41s the full story in his us1 

OF CREATION 
T H E  O R 1  
E V O L U T  
E X P A N D  
John D. Barrow ana josepn 3 
"Covers an enormous range of mate1 
atively few words .... A reliable and tou 
ed guide to  the latest ideas about ger 
-Timothy Ferns, 
The New York nmes Book 
"A splendid book ... The r 
a mind-stretching survey 
universe, without losing a,,, ,,, ,,, ,, ,, 
cy, need look 
-Paul Davie 
288 pp.. 27 ill1 

I G I N  AN1 
I O N  OF - 
I N G  UNI 

D 
r H E  
V E R S E  
I ,  I P 

A N D  
Abrat 

rllK 
ial in rel- 
gh-m~nd- 
resis." 

"Pats tt 
lnformc 
fortabl) 
and co ... . . 

sd, crisply informatwe an, 
I informal manner .... Beau 
nvincingly authoritative."- 

: Revrew 
eader who c 
of the creati 
,, *hn".t,, >"A 
7 -.~"tagnlficently executed .... Pais has seemingly 

done the impossible: he has bridged the 
irreconcilable combination of myth and 
humanrty, and in the process he has con- 

lemands 
on of the I 

tnbuted masstvely to the Bohr legend .... This impressive book 18 readtly 
access11 
604 pp., 

< no further.' 
:s, The Times 
~strations, p q  

Higher Educ 
ler $10.95, clc 

ble t o  any ec 
, 44 illustratio 

hcated pen 
ns, paper $1 7 

can Journal o 

- -  

adon Supplet 
~ t h  $23.00 

IN O U R  QWN THE TRIUMPH OF 
T H E  EM 
Lewis Wolpert 

 IT I I T  I L I~L  I - ~ m  With i l l us t ra t ia~~~ "I ~ V W I  

Maureen Caudill Debra Skinner 
"Marches resolutely thro~ t "This is a clear and 
research in robot vision, I hand recommended cer? ~t 
and arm movement task ledr 7 kg, pr L-kg-- also to  developmer~~dl uiuiug~zu WI IU WIXI LO 

solving, understanding and speaking h see how a senior figure in the field can bring 
language, and sensing the environmer order to  a chaotic subject without forcing h~s 
Caudill is a lucid writer, and In Our Or opinions on the reader. Above all. Wolpert 
achieves a commanding oerspective c ~ - loves his subject and cannot help but share 
field of robo os Angeles Times 

~ g h  the lates 
locomot~on, 
in--:-- -- 

engagingly \n 

ainly to  non! 
.*-, ,.:..,..-:A. 

(ritten book 
jpecialists, bi 
- ... L- L. 4 

,VICI I I 

uman 
lt 
vn Image 
,n the . -. 

I hts enti 
224 pp. 

husiasm witt 
.90 illustratio 

I us."-Natu~ 
ns. paper $12 

I - - - -  FACTS THE ,,HOES OF _ _ _, 

ANCIENT SKIES 
T H E  A S T R O N O M Y  O F  I A N D  T I  

>N C O N '  . . L O S T  C I V I L I Z A T I O N S  
E. C. Harold J. Morowit l  

and James Trefil 
"A remarkable book on I 

least of which is that Morowrt 
scientists and science wri 
accessible, provocative, a 
way about a difficult subjm 
essential piece of literatu; 
-The Los Angeles Jrmes DOOK 

K ~ ~ P P  
l d  book."- 
ifully produc 

Publishers W 
ed, profusel) 

eedy 
1 illustrated ... 
I remotely 

"A grat 
"Beaut 
should be read by anyone even 
interested in the long saga of tt 
profou ~g ~nfluence ( 

develo ew Scientist 
400 PP. throughou~ p 

i, not the 
z and lrefil are 

jeveral level: 
. , -  

ters who wr 
nd wonderfi 
ect-abortic 
re." 
n--, m -  .- 

ite In an 
~ l l y  frank 
)n....An 

te universe's 
~n mankind': nd and last~r 

pmentU-N . illustrations aper $13.95 
nevrew 

xr $8.95 

' THE 

illustrations. pal 

I 

ES OF 
EARTH 
Charles Officer and Jake Pagl 
"Exceptionally I~vely .... From hundreds 
lions of years ago to  this summer, fro 
droughts an( 
black plague, 
topic to  topi 
irresistable c 
humor and 'hard sclence explanatlon: 

ington Post B 

EXPLOSION 
C---l: Close, Michael Ma 

Ihristine Sutton 
wtrcle Explosron. wlth its : -, 

evocative photos of the world of the infi- 
nitely small, together with its disarmingly 
luc~d text ... shows us the tools that phystcists 
have used, both now and in past decades. 

e 
of mil- 
m 

I i a l i v  

and ( 
"The Pt 

j ice ages an 
Officer and 

c across the 
ombination I 

d volcanos t 
Page prance 
aeons, prov 
~f history, sp . . .  

o the 
: from 
iding an 
'eculation. 

to  disc 
-Php 
240 pp. 

over the ess 
.rcs Today 
. 300 illustrati 

ence of part 

tons, paper $2 

icle physics." 

!2.50 

-The Wash 
240 pp.. 55 ill! 

ook World 
3er $10.95 ustrations, pal 

ores o 
ss 200 

r direc 
I Madisa 

~ o o k s t  
s i t y  Pre 

RBACI 
'ork I ( 

A t  bc 
Oxford 

:tly f r o m  OX 
In Avenue Nel  

PAPE 
New Y 

Circle No. 8 on I 



A New 
Pharmacological Tool. 
Functional ~esponses 

In Minutes, Dose Response 
Evaluations In Hours. 

Introducing the CytosensorTM Microphysiometer System 
from Molecular Devices (Science 257, 1906-1912, (1992)). Finally, a 
noninvasive technology that monitors receptor mediated responses of living 
cells. Quantitative data can be obtained in real time, without radioactivity. 
The same sample of cells can be monitored continuously for dose-response 
effects with a variety of effector agents. Effector agents can include: 

Dopaminergic Drugs Growth Factors 
Serotonergic Drugs Signal Transduction Probes 
Cholinergic Drugs Cytokines 
Adrenergic Drugs PeptiddProteins 
Excitatory Amino Acids Antisense Oligonucleotides 

For a detailed list of scientific references, 
and more information, call 1-800-635-5577. 

Bahnhofstr 110, D-82166 Grafelfing, Munich, Germany 
011-49-898-54-5050 FAX 011-49-898-54-2238 

Unit 4, Charlwood Court, County Oak Way, Crawley, W Sussex RHll 7XA, Un~ted Klngdom 
011-44-293-619579 FAX 011-44-293-619586 
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rights to the sequences you order. And our prices reflect the 

economies of our proprietary system. 
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The Space Station. It's about life on Earth. 

PROGR SS REPORT 
SCIENCE ADVANCES ONE STEP AT A 

TIME. BUT WITH THE SPACE STATION, IT 
COULD TAKE A QUANTUM LEAP 

The Space Station will be the 
largest and most advanced inter- 
national laboratory ever built for 
research in space. 

So for the first time ever, scien- 
tists from around the world will have 
consistent, long-term access to the 
unique condition of microgravity. 

BASIC RESEARCH THAT 
COULD BENEFIT MILLIONS OF 

PEOPLE LIVING TODAY. 

More than 600 experiments 
have already been proposed for 
the Station. And a number, particu- 
larly in the areas of life sciences 
and materials research, promise 
significant reward. 

The study of human proteins 
is a good example. 

Many diseases are the result 
of proteins that no longer work as 
they should. Many others are 

caused by foreign proteins that 
enter our bodies through viruses or 
bacteria. 

Altogether, we have about 
150,000 different proteins in our 
bodies. But medical researchers 
only understand the fundamental 

possible to tailor-make drugs for 
specific proteins that cause 
cancer, AIDS, diabetes, heart 
disease, emphysema, arthritis, and 
dozens of other diseases. 

And since each drug would be 
customized for a disease-causing 
protein, there's a good chance it 
would minimize side effects. 

How do we go about studying 
the basic structures of complicated 
proteins? 

structures of 
about 1,200. 

If we could 
define the basic 
architecture of 
the proteins we 
don't under- this technique, 
stand today- 
especially en- 
zymes and 
hormones-we tals could be the most valuable items in the world. in a solution. 

can then create three-dimensional 
computer models. 

may be able to create drugs that 
will attach themselves to the pro- 
teins, and therefore alter behavior 
at the molecular level. 

In other words, it might be 

HERE'S WHERE THE 
SPACE STATION CAN HELP. 

Then they let the solution solidify 
over time into a crystal. Once they 
have a crystal that's large and 
well-formed, they take multiple X- 
rays. From the X-ray images, they 

The big bottleneck in the 
whole process is the creation of 
good crystals. 

In the gravity of Earth, sub- 
stances of different densities 
separate into layers (sedimenta- 
tion). And cold, dense liquids 
are pulled down, forcing warm, 
less dense liquids to move up 
(convection). 

As a result, protein crystals 
grown in solutions on Earth are 
often small, clumped together, or 
distorted in shape. 

In the Space Station, on the 
other hand, gravity will be only 
one millionth as strong as it is on 
Earth. So sedimentation and con- 
vection will be negligable, allowing 



The Space Station. 

crystals to form more slowly and 
much more perfectly. 

We've already demonstrated 
that we can grow protein crystals 
in space. 

Since 1984, approximately 
60 different proteins have been 
crystallized on space shuttle flights. 
And several of the crystals have 
been used to determine the struc- 
tures of the proteins. 

As important as those experi- 
ments have been, however, they 
offer only a glimmer of what we can 
accomplish in the Space Station. 

There, we'll be able to grow 
crystals for months instead of days 
or weeks. We'll also be able to 
monitor progress and make changes 
as we go along. 

So chances are, we'll be able 
to grow protein crystals with the size 
and purity that medical researchers 
can only dream about today. 

1993 SPACE STATION MILESTONES: 
February--President Clinton calls for 
redesigned Space Station. June-Three 
options are offered to the President. Option 
A is selected. Transition to the new config- 
uration and management structure begins. 
August-Johnson Space Center (JSC), 
Houston, is named Host Center. Boeing is 
chosen prime contractor. McDonnell 
Douglas and Rockwell are named major 
subcontractors. September-"Alpha" 
Space Station design is unveiled. 
November-Potential Russian contributions 
are detailed in addendum to "Alpha" plan. 
December-U.S. and Russia sign agree- 
ments for joint shuttle/Mir missions. Russia 
accepts invitation to join international 
Space Station. December-Systems 
Requirements Review is held. 
MAJOR MILESTONE FOR EARLY 1994: 
Systems Design Review. As we went to 
press, program managers from NASA, the 
contractors and the international partners 
were meeting to evaluate the Station's 
design status. The SDR establishes the 
technical baseline for the entire program. 
Elements for review include how the Station 
will be utilized, operated, and assembled in 
space. "This is where we move from con- 
cepts to hardware implementation," said 
Randy Brinkly, Space Station Program 
Manager. "This is by far the most important 
technical milestone in the program since 
last year's redesign of the Station. The SDR 
will lock in the key technical elements of the 
system, as well as schedule and cost." 

"THE U.S. WILL SAVE $2 BILLION 
[ON] A SPACE STATION THAT IS LARGER 

AND IN BR-TER ORBIT." 
-Vice President A1 Gore speaking on the benefits of Russian participation in the Space Station. 

The US., Canada, Japan, and 
13 European nations have asked 
Russia to join the Space Station 
team as a full partner. Vice President 
Al Gore met Russian Prime Minister 
Viktor Chernomydrid in Moscow in 
late 1993 for the formal agreement. 

The new unified Space Station 
will have significantly greater capa- 
bility than previous designs. It will 
house six crew members rather than 
four. And current estimates project 
that Russian participation could 
shave up to $2 billion off the cost 



It's about life on Earth. 

for America and allow the Space 
Station to be finished earlier than 
previously planned. 

Russia also brings years of I 

THE SPACE STATION 
WILL BE DEVELOPED IN 

THREE PHASES. 
crew activities on 
the space shuttle, 
Soyuz, and Mir 1 
space station. The 
object of this 
phase is to gain 
in-orbit ex~erience 

PHASE that will g;eatly 
ce the technical risk associ- 

ated with the assembly and opera- 
L and cosmonaut tion of the Space Station. (The first 

of these flights has already 
occurred. In early February, a 
Russian cosmonaut flew aboard 
the 8-day space shuttle flight 
STS-60.) Up to 10 flights to the Mir 

The actual assembly of the 
Space Station will begin in 

Phase 2. First ele- 

December, 1997. 
Following will 

L be another 10 

i 
L flights, four 

PHASE 2 

and six by 
n launch vehicles. 
! all scheduled for _ '-" 1997-1998. Scientific experi- 

- - -31b1\1 ments will begin once the service 
module is in place (Flight 4). By 

1 Solar Ar~ays (3)-U S / 
-. , 10 Laboratory Module-U S I 

Boelng 
the end of Phase 2, the "core" of 

I 11 Hab~tat~on Module-U S.1 the Station will be complete. 
Boeing 

-. . -.. -. ...---.- -.-., . .~ssia 12. Laboratory Module- Phase 3 
4. Mir-derived . . Service European Space Agency This final phase will finish construc- 

tcting Nodes (2)-U.S.1 
J -  aoelng 

tion of the Space Station and will 
14 Fxneriment Module-Japan take 17 U.S. and six Russian 

ment Logistics flights. In Phase 3, the European, 
Moaule-Japan 

ed Facility-Japan Japanese, and Italian modules 
?d Crew Return will be added, as well as final 

8. Mini-Pressurized ~o$stics Vehicles (2)-Russia 
Module-Italy 18. Solar Dynamic Power Dishes 

solar array and truss elements. 
9. Mobile Servicing System U.S./Russia The Station will be completed in 

(Robotic Arm)-Canada October, 2003. 



The Space Station. It's about life on Earth. 

BREATHTAKING 
HUBBLE 

SPACEWALKS 
DEMONSTRATE 
TECHNIQUES 

TO BE USED ON 
SPACE STATION. 

When NASA's astronauts 
walked out into space to repair 
the Hubble telescope, they not 
only proved that men and women 
can handle difficult and physically 
demanding work in space. They 
also added momentum to the 
Space Station program. 

Using many of the same 
tools and techniques that will be 
utilized in assembling the Space 
Station, Endeavour's two teams of 

NEW FLIGHT PATTERN 
ALLOWS BETTER EARTH VIEW. 

spacewalkers finished the entire 
checklist of jobs they were given 
by NASA. 

Altogether, they spent a 
total of 35 hours and 28 minutes 

The Space Station will fly 248 
nautical miles above Earth at 17,500 
m.p.h. It will orbit at a 51.6 degree incli- 
nation above and below the equator, 
an orbit that provides a much 
wider Earth-observation capabili- 

working outside the space shuttle. 
It was the most difficult assign- 
ment ever given to a shuttle 
crew, and the biggest repair job 
ever done in space. 

ty than the 28.8 degree inclina- 
tion planned for earlier designs. 
This inclination also allows flights 
to the Station by Russian launch 
vehicles, something the 28.8 
degree inclination did not allow. 

THE SPACE 
STATION COSTS 

EACH AMERICAN JUST 
2.2 CENTS A DAY. 

I I 

The Census Bureau's January 
1 estimate for the U.S. population 
was 259,353,627 people. And the 
budget for the United States' 
portion of the Space Station is $2.1 
billion for fiscal year 1994. That 
works out to 2.2 cents per person 
per day. 
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