


Finally. Nucleic Acid Isolation kits custom 
--. tailored to  fit your specific applications. 
., . . 

I I I 
-- A 

I 

- 4  .,,- - -. 
I ,  - * - -  

I I, 
E u r o p e a n  H e a d q u a r t e r s  T o l l  F r e e  Phone  N u m b e r s  Dlrtrlbrterra Pol=-A *5Q 3 1  c *  y ?  

Y n  i. ( 1 1  1 1 1  Austnlia 1 8@0 882 355 Sins I . o a 1 

n x - %  L .I ) c t n  r c  i 5 7  t o  r china 010 681 526812 510% ': c 1 ,  

L ,+ c r ,r 4 r  , r 3  Czech Republic OP 5721 a4 67 ;a ' 1 

II 7 F .  r .  1 1 ' 1  Hang Kodp 886 2 381 01144 FaradayAr F 

7 . 7  8 "  I I 2 ,  1 T r  1 ,- 1 h 4 r7*- ,--n+ 
Hungary 01 280 3721 ; 

I 1 ' . ? 48 Israel  02 652 2102 1 I 

/ I Italy 02 38 19 51 c 1 ' 3  i 

i i ,  n 

e i e ,, Japan 03 5684 I616 , - 1 ,  7 

12  L ~ L ) .  n Usrra SP? %Fa 6Inf - ., n t 

I t \  i l l l l " U 1  I ' i , ?  

L -- 

S.N,A.P; mnipm leis 
Pure, trigk-qtqliity DNA ja eiwthl Iw 1 ~ ~ 3  'kds snd e ~ u -  

'2i.N.A.P: Mi- Kit  
IT@ $+.k:P.* ,mdlficp Kit  i s  &signed to yield high-quality 
pbsmid DNA from up to 100 ml of avermight cutturc. Thc 
isoleted pkmid wwerks well In tnnsfectia~ because tho 
putlfica5lon process~doer not use rCitgentr that can tedccr 
t r a n m n  efficisney. The prwedun t r k  just 40 minutez 
anel yictds up to ZOO pg d ON& 

s . w :  FatDt lllM WWQ m 
8.bCUnhit QUA itt t&M IIU ~~a a n  EaaW Wt); 
a c  bnds In G#Ih. Tho fh#.h.R' Tml NM WMQR 
KfFs aiit%miza#l R&W-frrc Blltse fmkm& m d  d#qr 

. 

*-t&lm~. gulfi- system ddlrtr dl*# 
$3namSe am. In 1- than 45 mimts& w a - 
pu~htt3l m* Rady m*n. 

Circle No. 58 on Readers' Service Card 



OTHER COUNTRIES CALL 
STRATAGENE u.s.a: (619) 535-5400 

ers' Service Card 



, Introducing 4 New Protease l l b i t o r  Cocktails From 5igma.J 

!y'll save you valuat 

Our ne 

? packaged I I I 3 



DNA Sequencing Fragment Analysis Mutation Analysis 

The ultimate formula for 
automated DNA sequencing. 

It all adds up to greater productivity 

Plus, it's truly affordable. The ABI PRISM@ 310 system offers the same 

proven technology and versatility as the ABI PRISM@ 377 DNA Sequencer- 

but at half the price. 
For more information. call vour w W W .  p~tkh-e fmer  

d 

local PE Applied Biosystems repre- 

sentative or visit our Web site. 

The ABI PRISM 310 system. Affordable technology from the most 

trusted name in automated DNA sequencing. 

FE Applied Biosystems 
Europe L a i g e i  Germaiy Te 49 (016103 708 301 Fax 49 (0)6103 708 310 United States Foster C ~ l y  US Te!: 1-800 345-5224 Fax (6501 572-2743 
Japan Tokyo, Jaoan Te (047) 380-8500 Fax (047) 380-8505 Australia Melbouine Austral's Tel 1 8C0 033 747 Fax 61 3 9212-8502 
Latin America Mexco  C* ly  Mexco  Te 52-5-651-7077 Fax 52-5-593-6223 
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The Peltier-effect Thermal Cycler That Began A 
Technological Trend: The MJ RESEARCH PTC-100 

I 1 A MUCH-COPIED DESIGN 

Leffto right: A PTC-100-96AgV with a speedy silver-gold block that can ramp at up to 2.5°C/sec, 
a PTC-1 OOHB with improved Hot Bonnet heated lid that applies heat and pressure to the tops of tubes 
or plates for oil-free reactions, and a PTC-100-16MS that holds 16 slides & 24x0.2ml tubes for in situ. 

How Peltier-effect Heat 
Pumps Actually Work 1 RIGHT WAY TO USE PELTIER 

The Peltier effect is a solid-state physical phe- It is now widely accepted that Peltier heat 
nomenon that was first described by Jean Peltier pumps are the best technology for thermal cy- 
in the Annalesde chimiein 1834. Peltier observed clers-but exactly how these vurn~s are a ~ ~ l i e d  

that when current passes through is critical. A design was pibnegred wi& the -1 a bimetallic iunction. one side gets I FTC-100 where the oumos are mounted between 
A A - hot and the ither gets cold. InInthe a low-mass sample block and a large, efficient 

- l i  2Othcentury, this "effectY'has been heat sink. Permanent mounting allows fast, 
combined with semiconductor efficient heat flow between the pumps and the 
technology to construct small, bi- block. The heat sink can store heat to be later 

directional heat pumps that are electronic in pumped back into the sample block, or it can 
nature. These pumps are extremely precise and disperse the heat to outside air-this depends 
reliable, and they are the basis of MJ cyclers. upon the action of a computer-controlled fan. 

The Cycler That Went To War in the 
Persian Gulf and Battled Plague in India 
When adversity flared in the Persian Gulf six 

years ago, the tools of molecular biology were 
brought to the front. Biological weapons were 
threatening; means to detect their use were needed. 
PTC- 100s were there-and they did their duty. 

In 1994, unsettling reports were circulating 
that plague had erupted in Surat, India. Indian 
authorities were addressing the problem as best 
they could, but the skills to detect Y. pestis had 
atrophiedovertime. Working with the WHO, MJ 
RESEARCH donated several PTC- 100s, allowing 
Indian scientists to use molecular methods to 
battle the disease. In the final analysis, only these 
molecular tests* proved that the plague patho- 
gen ~aseverpresent(seeNatureMed 111237-9). MJ Engineer Paul Titcomb in 1990, with a PTC- 
* P C R i s c o v e r e d b y p t e n t s o w n e d b y H o f f m s n n . ~  100 that Was camouflaged by the U.S. Marine 
mann-la Roche ~ t d .  Users should obmi" license m perform me -tion. Corps for field use in Operation Desert Stom. 

First Introduced in 1988 and 
Improved Over Time-It Still 
Outperforms Most Cyclers 

WATERTOWN, Mass.-In 1986and 1987, 
much "buzz" was circulating in the biology com- 
munity about a new method for identifying and 
amplifying sequences of DNA that was being 
developed by the Cetus Corporation. A tanta- 
lizing paper describing an early form of PCR* 
had appeared in Science in late '85, but a critical 
refinement--the use of thermostable polymerase 
enzyme-was not describedofficially until '88. 
At that time, the need for significant numbers 
of instruments to thermally cycle tiny aliquots 
of biological reagent first became apparent. 

The partner of the Cetus Corporation, The 
Perkin-Elmer Corporation, concentrated on the 
development of a thermal cycler based upon 
mechanical vapor compression technology. MJ 
RESEARCH, mc.-then a year-old start-UD com- 
pany-recognized the dpportunity andbegan 
development of instrument based upon the more 
promiiing Peltier-effect heat pump. Several 
other companies in the U.S. and England also 
began development of thermal cyclers-mostly 
based upon resistive heating and passive air or 
water cooling (though one other US firm also 
developed a variant of the Peltier cycler). 
Inlate'88,MJR~s~~~mintroducedthe world's 

first Peltier thermal cycler-the PTC- 100. Since 
that time, the instrument's design has been 
modified, crafted, tweaked-and perfected. To 
this day, the PTC-100 outperforms most com- 
peting cyclers in uniformity, speed, accuracy, 
andcapacity-even thoughat leasttwenty other 
manufacturers have since entered the market. 
MJ has introduced newer designs-the Mini- 
Cycler, DNAEngine, andTetrad-yet the PTC- 
100 remains a respected workhorse of science. 

But perhaps the greatest compliment to this 
pioneering design is the ubiquitous imitation. 
Though it was scorned at first by some, the PTC- 
100's configurationisnow mimicked by virtually 
every manufacturer in every new introduction. 
E-MAIL: SALESBMIR.COM . WEB: HTTP:llWWW.MJR.COM 

@ M J RESEARCH, INC. 
Manufacturer of Peltier-effect Thennal Cyclers 

149 Grove St. Watertown, MA 02172 USA 
(888) PELTIER Fax (617) 923-8080 
Distributors Worldwide-Fax, E-mail or Web for List 
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edited by BROOKS HANSON 

Small steps in solution 
Charging of small structures, 
such as quantum dots or single 
molecules. can occur in a series 
of discrete one-electron (or cou- 
lomb) steps. Fan and Bard (p. 
1791) show that with sensitive 
detection methods, such charg- 
ing steps can also be observed for 
nanometer-scale electrodes in 
solutions containing reactants 
that form an oxidation-reduc- 
tion couple. 

Folding conjugated 
polymers 

A relative simple polymer made 
up of identical aromatic hydro- 
carbon units displays solvent- 
driven folding behavior. Nelson 
et al. (p. 1793; see the news story 
by Pennisi, p. 1764) show that a 
polymer with a phenylacetylene 
backbone folds into a compact 
helical structure, and the transi- 
tion depends on chain length, 
solvent, and temperature. Non- 
specific forces drive the transi- 
tion, as there are no hydrogen- 
bonding interactions. 

A light touch 
Certain chalcogenide glasses are 
known to exhibit photoinduced 
anisotro~v: these materials ab- 
sorb or ikkact polarized light 
differently in various directions. 
Krecmer et al. (p. 1799; see the 
Perspective by Tanaka, p. 1786) 
show that upon absorption of po- 
larized light, the films contract 
parallel to the electric vector of 
the polarized light and dilatate or- 
thogonal to it. The effect may be 
utilized in nanotechnology, where 
positioning with a precision to 
within a nanometer is required. 

Early mounds 
Early Native Americans built 
several complex mounds at Wat- 
son Brake, Louisiana, marking 
one of the beginnings of com- 
plex society in the Western 

--- -- - - 

Origins of sterol diversity 
Isoprenoids are found as, for example, 
visual pigments, reproductive and mat- 
ing hormones and steroids, and mem- 
brane constituents. Abnormalities in 
their biosynthesis can lead to heart dis- 
ease and cancer, whereas isoprenoids 
such as tax01 offer promise as beneficial 
drugs. The diverse isoprenoids are gen- 
erated from compounds with 5, 10, 15 
and 20 carbon atoms that form sub- 
strates for many enzymes, primarily cy- 
clases, as discussed in a Perspective by 
Sacchettini and Poulter (p. 1788). Lesburg et al. (p. 1820), Starks et 
al. (p. 1815), and Wendt (p. 181 1) describe the structures of three of 
these cyclases and discuss the mechanism of protonation. 

Hemisphere. Saunders et al. (p. 
1796; see the news story by 
Pringle, p. 1761) obtained many 
radiocarbon dates from the 
mounds and show that these 
were built about 5000 to 5400 
years ago, much earlier than was 
thought. Evidently the mounds 
were occupied seasonally. 

Carbohydrate clues 
to disease 

A molecular basis for a fatal, 
neurodegenerative disease, late 
infantile neuronal ceroid lipo- 
fuscinosis. has been found with 
an approach that should be use- 
ful in studying other lysosomal 
storage diseases. Sleat et al. (p. 
1802) show that newly synthe- 
sized soluble lysosomal enzymes 
contain a modified carbohydrate, 
mannose-6-phosphate (man-6-P) 
that acts as a targeting signal. 
The receptor for man-6-P was 
used to pull out the modified 
 rotei ins and look for differences 
between patients and controls. 
The sequence of the gene re- 
sembles proteases, and it is defi- 
cient in the brains of patients 
with the disease. 

Genetics of vision loss 
Age-related macular degenera- 
tion (AMD) is the primary cause 
of severe vision loss among the 

elderly. Allikmets et al. (p. 
1805; see the news story by 
Pennisi, p. 1765) examined 167 
unrelated AMD patients and 
found that 26 of them had mu- 
tations in ABCR, a gene that 
codes for an adenosine triphos- 
phate-binding transporter pro- 
tein in retinal photoreceptors. 
Mutations in the same gene 
had been identified in patients 
with Stargardt's disease, an in- 
herited form of macular dystro- 
phy. This discovery may lead to 
presymptomatic testing for AMD 
and new strategies for preven- 
tion and therapy. 

All wrapped up 
The structure of the DNA exo- 
nuclease from bacteriophage 
lambda has been determined, 
and it reveals some of the rea- 
sons for its functions. Kovall 
and Matthews (p. 1824) found 
that the functional exonuclease 
would wraD around the DNA. 
The tunnel formed by the pro- 
tein accommodates double- 
stranded DNA at one end but 
only single-stranded DNA at 
the other. In between lie the 
active degradative sites. The 
assembled structure does not 
leave a DNA strand until it 
falls off the end. or its own sub- 
units dissociate; thus, the ob- 
served biochemical function is 
processivity. 

Cichlid loss: 
A murky tale 

The colorful cichlid fish in Lake 
Victoria, notable for their rapid 
evolution, are now also notable 
for their rapid decline: Half of 
all species have disappeared in 
recent years. Seehausen et al. 
provide a likely explanation (p. 
1808). Cichlid coloration and 
species diversity are maintained 
by color-associative mating, 
which is correlated with light 
conditions. Eutrophication of 
the lake is increasing the turbid- 
ity of the water, which is leading 
to the breakdown of reproduc- 
tive barriers and loss of diver- 
sity. Thus, diversity is being rap- 
idly lost in the absence of classi- 
cal extinction. 

Getting a 
good grip 

The primary structure of one of 
the collagens secreted by the 
foot of the mussel is presented by 
Coyne et al. (p. 1830; see the 
Perspective by Engel, p. 1795). 
Flanking the central structural 
portion, which forms the hall- 
mark collagen triple helix, are 
domains with sequences similar 
to those found in elastin (a 
chief component of tendons 
and ligaments) and spider silk. 
Outside of these domains are 
zinc-binding sequences that may 
help bundle individual mol- 
ecules into the tough but pli- 
able byssal threads that anchor 
the mussel to rock. 

Using vitamin D 
Vitamin D is critical to healthy 
bones and a responsive immune 
system. Its absence, or inability to 
metabolize it, results in rickets. 
Vitamin D, available from dietary 
sources, must be converted within 
the body into the physiologically 
active form. Takeyama et al. (p. 
1827) have identified in mouse 
the enzyme that manages this 
step, la-hydroxylase that resides 
in the kidney. 
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YOUR PARTNER IN 

Fluorescent Proteins and Probes, 

Imaging spectrophotometers combine both spatial and spectral 
information. The figure shows data from KAIROS' prototype 
Fluorescence Imaging MimSpeetmphotometer (FIMSTM) which is 
capable of determining the fluorescence excitation and/or emi&on 
spectrum of every pixel in a micmwopic field of view. In this example, 
a mixture of six different types of one micron fluorescent beads was 
imaged at 21 different wavelengths. Radiometrically calibrated 
spectra were determined and each pixel was sorted into seven 
different pseudocolored categories. The FIMS instrument is fully 
described in the on-line journal Bwtechlogp ct alia,ymv.et--, 
atation 1:l-16. 
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SAPWJtVKactMv in ekaacts of treated SK-N-MC 
cells was m@d-Ly phcqWMPKantibody l ~ ~ i n a s e  &is was a d y z i i  by c-~un "pull down"/knase anisomycin-treated ~6 cells by / p / ~ i n i e  assay. 
assay usin0 Elk1 as a substrate. iWspho&ithn of q. Phosphorylation of c-Jun at S~I-63 was Phosphorylation of ATF-2 at Thr71 was measured 
Elk1 at Ser383 was vkalized by immunoblottin~ wMh visualimd by immuflobiotthg with Phospho-c-JUI by western blot using Phospho-ATF-2 (Thr7l) 

Phospho-specific Antibody Kim 

1144142 MAPK' (TW204) #9lN 1x6-a (S32) #9240 
ayPK -+* (720W204) mfJ5 c-Jun (S63373) 19260 
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W J N K *  (T18W185) M 5 0  ATF-2 (T71) B'220 
MEKln" (S217B221) 19120 Stat1 (Y7Ol) 19170 
SEKI (~223) 19151 Stat3 (Y705) 19130 
MKK3mnws (S1891S207) 19230 Elk1 (SW) 19180 

Cfk2 t(15) 19110 p59 (S392) #%a1 
p70 S8 K ~ s  (S411, T421W4) 59200 Rb (S795) is901 

TrkA (Y490, Y67G75) 19140 ' ~ b a u -  
Akt (373) 
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. .the world of SMART cDNA Technology 

SlMnrlibnrl 
ka SO ng WII RNA 

Now you can synthesize high-quality double- 

knmni0ll.1 1ik.w stranded cDNA from flow-sorted cells, tissue 
h 5 pg ply A* RNA 

sections, embryonic cell samples, or biopsies. 

W i th  CLONTECH's n e w  SMART" PCR cDNA 

Library Construction Kit (#K1051-I), only 50 ng of 

total RNA yields representative cDNA libraries 

highly enriched for full-length clones. This novel 

technology uses long-distance PCR and the 

unique SMART oligonucleotide (patent pending) 

Figure1.SM~~~cDNAlibrariescontainahigherpercentageoffull- togeneratehighyieldsofful l - length,double-  
length P-myosin and transferrin receptor (TFR) clones than are found in 
conventional cDNA libraries. SMART and conventional libraries were D NA from small quantities of tota 1 
constructed in kg t l l  using 50 ng of human skeletal muscle total RNA and 

5 pg of poly A+ RNA, respectively. For both genes, the percentage of 
clones having the full-length sequence was inferred from the ratio of RNA. Cal l  800-662-2566 (CLON) Or COnta C t  
plaques that hybridized with the 5'-end cDNA probe to  the number that 

hybridized with the 3'-end probe on duplicate filters. your local distributor. 
In Gennany please contact CWNTECH GmbH Tel: 6221 34170 Fax: 6221 303511 
hnnli.: INTEGRATED SCIENCES 61 29417 7866 rn W i a  and Ea-rn Eurmc BIO-TRADE. 43 1 

OZ~ME - 33134 602424 n Canwy: C L ~ ~ ~ E C H  GmbH -49 6221 34170 n 6nu.a. BIOSURE XI 1 W  
1190 n Hu# baa :  810 GENE TECHNOLOGY LTD 852 i846 6101 n India: GENETIX 091 11 54 
91714 n I-.I Rlnl nmrdl INOII.STRIFS r n  -477 a w w 9  n blr AFNNUF 9n1 .?.a 7 fi177fim 

Come visit us at NIH 
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MISKCIYAN 90 216385 8321 rn Unhd Kingdom: CAMBRIDGE BlOSClENCE -44 1223 31 5855 @ 1997. CLONTECH Laboratories. Inc. lA0717081 
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. . . it's never been so easy! 
QIAGENB Taq DNA Polymerase and 
unique PCR Buffer offer you the 
simple solution to successful PCR. 

Robust PCR performance with 
no optimization of annealing 
temperature or Mg2+ concentration. 

Parallel amplification of different 
PCRs in the same cycler. 

1 Say goodbye to time-consuming 
optimization steps and choose 
QIAGEN for your PCR. 

. Success has never been so easy! 

QIAGEN - Innovation Working for You 
This product is sold under licensing arrangements with F. Hoffmann-La Roche Ltd, Roche Molecular Systems, Inc. and The Perkin-Elmer Corporation. The PCR process is 
covered by U.S. Patents 4,683,195 and 4,683,202 and foreign equivalents owned by Hoffmann-La Roche AG. 

USA: Austmlim: Canada: F m m  Swimtiand: UK: 
% & n ~  WGEN Inc. WGEN ply ~d WGEN IN. WGEN SA QIAGEN AG WGEN ~ d .  
Tel. 02 103-892-240 Tel. 800426-8 157 Tel. 03-9489-3666 Tel. 800572.961 3 Tel. 01 -60-920-930 Tel. 061 -3 19-30-3 1 Tel. 01 293422-999 
Fax 02103-892-255 Fax 800-71 8-2056 Fax 03-9489-3888 Fax 905501-0373 Fax 01-60-920-925 Fax 061-319-30-33 Fax 01293-422-922 
DtSlRlWTORS AurkiolHmgaryI~i: (1 1889 18 19 Belgium/luxembourg: 08001-98 15 China: (852) 28966283 Czech Republic: (02) 49 53 77 DMarlr 43 86 87 88 Finland: 
(09)804 55 1 Gmam (01 1643 6138 Mia: (01 1)-542 1714 I d  (02165244 47 i(dy (055) 500 I871 kpon: (0315684-1620 Kag: (02) 924-8697 Makyria: (03)-7312099 
Mexico, bntmla South (1 )-805.294-7940 lhe Nelhdo&: (033)-495 00 94 New Zwbnd: (09) 41 8 3039 Nonmnl: 022 90 00 00 Pdand: (071 1735 8 13 Parh& 
(11.758 0740 Singapon: (65) 445 7927 S o d  Republii: 07-37 38 00 Sah Africa: (02 1) 6 15 166 Sp6n: (93)4010141 Svnda: (08) 621 34 00 bin: (02) 880 291 3 Thaibnd: 
(02) 41 2 5672 In counlries conhxk QIAGEN GmbH 
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lntroducina the world's only 
dual laser 
1 

mv CE! 

ad proudly presents the all-new BioFocusB LIF2 laser-induced fluorescence detector. 
This totally unique CE internal standards for unbeatable reproducibility 

and multiplexing capability for g throughput. It's at least 1,000 times more sensitive 
than UV, and you can add an _ laser for even more flexibility. The Bi is LIF2. 

I 
Another first from Bio-Rad, the liked leader in electrophoresis. 

Bio-Rad d Laboratories 

Life Science Website www ~IO-rad corn U.S. (BWJ ~BIORA 

Group China (86-10) 2046622 Denmark 39 17 9947 
India 91-!I-4614103 IsraeI 03 951 4127 Italy 
Singapom (65) 272-9877 Spain (91) 661 70 65 55 United Kingdom 0800 181 134 Slg 030197 
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We prefer a more 
visionary approach. 

Call us idealistic, but we think your next 
custom oligo should be a thing of beauty. 

Here's how we see it. Whether you need 
a couple of probes or primers, or a couple of 
thousand, you'll want impeccable quality and 

own certificate of Quality Assurance that 
includes a digitized PAGE analysis, quantitat- 
ed yield, melting temperature and MW. 

Of course, selection is important, too. 
So if your taste in oligos goes beyond plain 
vanilla primers, you'll be happy to know that 
our "standard flavors" include 6-FAM, HEX, 
TET, biotin, phosphorylation, fluorescein, 
amine labeling, Texas red and rhodamine. 
And if you're looking for S-oligos, 96-well 
plates, or even whole genes, look no further. 

24-hour shipment? Routine for standard 
primers. Easy e-mail, web or fax ordering? 
Whichever you prefer. Knowledgeable, friendly 
tech support? Included free with every oligo. 

Want to share the vision? Call today to 

discuss your DNA requirements, and we'll send 
you a free poster. For a really transcendental 
experience, let us handle your next order. 

DNA micrographs are courtesy of Michael W 
Davidson, director of the Optical Microscopy 
Division of the National High Magnetic Field 
Laborator)! a joint venture of The Florida State 
University, the University of Florida, and Los 
Alamos National Laboratory. 

Genosys Biotechnologies. Inc.. The Woodlands, Texas, Phone: (281) 363-3693, E-Mail: info@genosys.com Cambridge, U.K., Phone: (4) (0)1223 839000, E-Mail: genosys@genosys.co.uk 
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. . .with the new Lumi-Imagerm Workstatiowan innovation that 

allows you to visualize, quanbfy, and analyze experiments without 

the need for x-ray film! 

A leap ahead in cherniluminescent imaging 

Incorporating a deeply cooled CCD (Charge-Coupled Device) chip 

and advanced, noise-eliminating software, the Lumi-Imager sets 

new standards in detection sensitivrty and analysis accuracy. The 

chip, with 1.3 million pixels, guarantees superior image resolution 

and broad dynamic range via a 16-bit, focus-stabilized camera. 

Flat-field and pixel-defect correction are automatic with Lumi- 

AnalystTM software. For analysis, you simply load blots or microtiter 

plates into the mini darkroom enclosure, set exposure time, then 

follow the toolbar prompts. Even data management is simplified 

by electronic archiving of results, eliminating the need and cost of 

x-ray film! 

A greater level of performance and prods- 

tivity in less time and fewer hands-on 

&eps-tMfs how to get a jump on labeling 

exdw from Baehringer Mannheim. v 
hrtemet h t @ J h i o & e m ~ r i n g e r - m m . m  
LUnHllsPB"rnd-se-u--- 
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G e t  3 centrifuges in 1 with the SORVALLB 
SUPER T 21 Benchtop Superspeed. 

Only the SORVALLm SUPER T 21 offers three 
centrifuges in a single system to meet all your personal 
centrifugation needs. It's a benchtop superspeed with the 
capacity, g-force and performance of a floor model; it's a 
refrigerated microcentrifuge; and it's a high-capacity 
lowspeed tabletop. 

The SUPER T 21 accommodates an array of high- 
performance rotors that  allow you to spin a wide 
variety of tubes, bottles and even microwell plates. 
Spin from low speeds up to 21,000 rpm and in capacities 
up to 3 Liters. 

And not only is the SUPER T 21 simple to operate, it 
has a compact, durable design. It will fit easily on a bench- 
top right in your lab. These features, combined with its 
overall versatility and a capacity you'll never outgrow, 
make the SUPER T 21 the perfect personal centrifuge for 
both research and clinical applications. 

For more information about the SUPER T 21, call 
1-800-522-SPIN. In Europe, call 44 (1438) 34 29 00 or 
Fax to 44 (1438) 34 29 25. Or call your local SORVALLm 
representative. 

C E N T R I F U G E S  

'isit OUT web site at http:llwww.sorvaU.com The best centrifuges going around. 
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The HeliosTM Gene Gun creates a whole new way to unlock the mysteries of - 

cell growth and development for in vivo applications, especially foiadvances 
. 

in aene theram and aenetic immunization (DNA vaccination). The Helios Gene 

&a@  in is desigr;& to serve a wide range of research uses, and is the latest 

. g3G--,s ."-'we 4 a 

addition to the innovative instruments available from Bio-Rad Laboratories, 

~,-g&.@ the leader in gene transfer technology. Transfer of genetic material in vivo v 
>zg@:c.$ 
p+ig;;; 

Biolistice particle bombardment is now both fast and effective: simply load 

%$:2..$ sample cartridges with DNA- or RNA-coated microcarriers, point the nozzl 
yg?L:. iy and fire the device. A low pressure helium pulse reproducibly delivers gold . - 
2 3 -  ;g 
&-- . particles coated with the nucleic acids into virtually any target. 
b.L< 2% 
y+p.: . < 

Learn more about the Helios Gene Gun system by contacting your local ' , 

k - ~ ~  , Target new applications with the Bio-Rad representative. In the U.S., call 1 -800-4BIORAD. 
P-, i' ;: ~ 7 . .  ; , Helios Gene Gun System. +- Hellos s a trademark of Auragen, Inc. Bldlstlc IS a registered trademark of E.1 DuPont de Nemours and Co. 

, 
..$ EWllst~c technology IS exclus~veiy licensed to BIO-Rad Laboratones for commerc~allzat~on of devlces. , , 

,A : - 
BIO RAD 

. . * -  - 
,A ~~2~. ? Q. ;-: , Molecular U S  (8W) 4SiORAD Carlfomia (510) 741 10W - Auslalla 02 9914 28W Ausma (1) 877 89 01 Belgtum 09-385 55 11 Can& (905) 712 2771 China 
2 c ( 8 6 1 0 ) 2 M 6 @ 2 . ~ m s r * 3 9 1 7 9 9 4 7 ~ F i ~ I s n d S O B C 4 ~ ~ F T s l l C e  f1)49606834*Gemuny a8931884-0-Ind1a 91-11461-0103-Italy 02-21M)91..lapa 
?Z;%S. Bioscience Group mssl l e 7 o -  nons ~ o n s  ~893300- m. - 0.?1318 540666 - NewZe&nd 09-443 3 ~ 9 .  S- (a) 272 9877. SWn (91) 661 70 85. S- 
< =..: 46 (0) 8 62750 W Swnawhd 01-80955 55 Unimd K~ngdam aBW 181 134 

s-<-+ ~ - - - 
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You'll always find P L ~  TM 

at the t6p of the charts. 

Introducing the biggest hit of 1997, PLMMJM Tq DNA Polymerase. 

" m r ( u p a 1  RrmnTmp~lshmwItb IW g K%2 H-DNA. Human bt&ob~np"mn vm budb02H 
rmmrhun*ym~Rbarr1saM~a3PM~l(U(P(XMcrrllbPCIl~C1~:91Cm 
1 . 5 5 ~ 3 0 * ~ 4 & 3 0 s  )~*loldmpe&li . 4 u m l ! m ~ 2 S m M M s a , ( ~ ~ b y P a ) . a i m M m  
I ~ m b t a s o : 2 o a a o f ~ Y 1 V M P C R ~ ~ O N 1 O ~ Q 9 1 4 : p " m ~ ~ C I ~ . 9 1 C  
Y ) s , ~ Y ) s ~ 4 m r m 3 O s ; 3 5 ~ d P O I p f a m d  

PLATNJM Taq DNA Polymerase debuts at the top of the charts 
thanks to its unique ability to provide greater specificity in PCR 
procedures without compromising product yield and size. 

hcmsdSpedfleityandn$W 
Real-time activation eliminates pre-PCR 
misprimings. 

I Automatic hot s t .  activates T q  DNA 
polymerase at 94°C during first denatura- 
tion step of PCR. 

1 F%oduct design ensures stable storage by 
- 7 

DNA--& 
completely inhibiting enzyme until used. 

Im& S e d k b h  In PT-PCB. 
Amplifies templates up to 5 kb. 

=- -  ~. - - ~ -  - --- 

&:I ~ n i t ~ ;  1 ~ 7 2 b p ~  
cDNA fnpm& Cycling: 94T. I 

RkDtistingPCRProBocQls 
PLP;TINUM T q  DNA Polymerase allows you to use equivalent - 
units with your existing PCR protocols. 
No additional protocol steps such as optimization, incubation, or 
slow activation of enzyme. 

NotambmhmWsk 
Yom reaction mixture will not be contamhat& by wax or any 
extra reagents. 
Chance of contamination from extra manipulations or additions 
is eliminated. 
-m- I 

No risk of bums or splashes common with manual hot start 
methods. 

PU;IINOM Toq DNA Polymaase 10966018 100 units 
10966-026 250 units 
10966034 500 units 

10965410 100 units 
10965428 250 units 

U.S. Academic and Government C h d e ~ - ~  (800) 828-6686 
U.S. Industrial OddIk~X-m. (800) 874-4226 
Internet Ordering: w w w . U f ' c o m  

LIFE @ T E c ~ O L O C I E S .  

Producer of GIBCO BRL" Products 
U.S. Academic & Govcnmwnt Fax O&m (800) 331-2286 US hdmtdal Fax Orders: (800) 352-1468 I b e s e ~ u e f a ~ ~ ~ o n l y m d p e m t ~ f a a n y f r m r a n  
Lath America O&m To OnWTkm-: (301) 840427 Wx: (301) 258-8238 a a o l m a l ~ , ~ , a c 4 i m c a I u s c s , ~ ~ m e d A U ~  
Cansda Orders: To (Xda: (800) 2626236 'IkH-: (800)757-8257 Fax: (800) 387-1007 ue h pops*- d U m v  ownas. 01997 Lafe'Mmlog~~~, I s .  97-231 

P m c h . r o f P l m w m c T q D N A W y m n r u r o o m p l u r d b y ~ ~ l r r m o m ~ ~ t ~ r ~ m C W ~ Q I I , R a m m ~ ) ~ f a d d ~ I ~ ~ ~ m n m a ~ ~ ~ ~ m c m m C ~ ~ o f m C ~ ~ ~ ~  
m u a c d b y m C o p h o a l P m r f ~ ~ ~ b ~ I O ~ P l m a a ~ ~ ~ ~ . . ~ ~ ~ ~ ~ T b a p o d o d l s . d d . a d r r ~ ~ M h P ~ - L . ~ L r b , ~ ~ S ~ I o c . d ' I b r P a h P P l m a ~  
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Produ ctivity 

-The ~ e w  Formula to DNH 
Sequencing and Genetic Analll*is 

LI-cOR'~ new I;R2 ~yzcanr brings high productivity m your 
lab through the pawer of modye, Wand technology. 
High throughput. High accuacy. Nem approaches that save 
you time and money. It's d part of the Iff2 equation. 

Up to 64 Samples 
Whether you're just starting to automate or are running a 
genome project, there's an I R ~  3'- to fit your needs. Our 
highest throughput system delivers over 100 kb of highly 
accurate sequence per day! ' 

Longer Reads, No GmpmmLa 
With an I R ~  System, you don't have to sacrifice read lengths 
or accuracy to sequence more samples. Read lengths 
aver 1000 bases with 9% accuracy are routine. 

Rapid Gene Dissosay 
IR2 Spem can run over 8500 genotypes per day, lea* to 
h e r  gene discovery. Hii-sensitiviq IR detection, advanced 
imaging, and our Gene ImagIRm software provide a p o d  
solution fbr fiagmenr applications. 

The Infiprrd Advantage 
Resaxhers around the world have discovered the long reads 
and high accuracy of LI-COR idbred systems. But high 
q d t y  data is only part of the m2 formda. Oumtanding 

'reWity, afTordabXi and friendly technical support are 
also part of the equation. 

$ Now there's a new formula for productivity! 

Half the Reactions 4 800-645-4267 
A new sequencing approach d e d  Simultaneow W W W . ~ ~  F a .  42-467-OS19 
Bi-direhmaf Sequencing (SBSm) saves YOU 50% on \C Europe: MWG 8 t M  
time and reagents. With SBSI", you sequence both WOW ($9) 80 92/82 89-0 - FAX: (49) 80 92/2 10 84 
directions on a template by combining forward 

fkCHR Japan: M@ka Ca. LM. 
and reverse primers in the same reaction. T& Phone: 81 (422) 45-5130 - FAX: 81 (422) 48-5886 
the data from each reaction heips you complete Mher Cwnbier: 
your projects fsster and easier. 0 1 0 T E C H N 0 LO G Y D 1 V 1 S 1 0 N Consult wr web site for worldwide representatives 
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I I EXERCISE REGULARLY AND YOU COULD LIVE LONGER. I I 
I I INVEST REGULARLY SO YOU CAN AFFORD TO. I I 

mericans are living longer than ever. So it's quite possible A vou'll s ~ e n d  20 or 30 vears or more in retirement. Can 
you afford it? Unless you're independently wealthy, chances 
are need more than your pension and Social Security to 
support the kind of lifestyle youll want. 

How can you help ensure that youll be in good financial 
shape? Sign up for TIM-CREF SRAs - tax-deferred annu- 
ities available only to people in education and research. 

SRAs are easy. No pain, no sweat. 

The best way to build strength - physical or fiscal - is to 
start at a level that's comfortable and add to your regimen as 

Your contributions are made with oretax dollars, so 
you pay less tax now. Your earnings are also tax-deferred, 
so your money can accumulate faster than in a taxable 
account with the same rate of return. You'll pay taxes on 
your contributions and earnings only when you receive them 
as income. There may be some Internal Revenue Code limita- 
tions or tax penalties if you withdraw the money before you 
turn 59%. 

SRAs offer you a range of income choices, including 
lifetime income, payments over a fixed period, or cash. If 
your employer's plan includes loans, you can borrow against 
your SRA to meet your other needs. 

Visit us on the Internet at www.tiaa-cref.org I I 

9 
8 
$ 
4 
9 
.$ 

you go along. 
With TIAA-CREF SRAs, you conveniently contribute 

TIAA-CREF: The Retirement Experts. 

through your employer's payroll system. You can start with TIM-CREF is the world's largest retirement system, managing 
a modest amount and increase your contribution as your approximately $200 biion in assets for more than 1.9 million 
salary grows. people. We offer a wide range of SRA allocation choices, 

The important thing is to start now. Delaying for even a long-term investment expertise, and remarkably low expenses! 
year or two can have a big impact on the amount of income Call 1 800 842-2776 for an SRA Enrollment Kit or our 
youll have when you retire. interactive SRA Enrollment Software. 

?i 

(f 

1 
$ 
2 
f 
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Easuring the futnre 
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1. S tadad d Poorb Itwumm Rating Andy&, 1997; Lipper Analytical Services, Inc.. epcr-DLrctor~'AnalYtLnl Data, 1996 (Quarterly). For more 
complete information, including charges and expenses, call 1 800 842-2733, extension 5509, for CREF and TIAA Real Ektate Account prospectuses. 
Read them carefully before you invest or send money. TIAA-CREF Individual & Institutional Services, Inc. distributes CREF certificates and the 

s variable component of TIAA contracts. 8/97, / 
/ 
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ONE STEP CLOSER 

I . -r- 
L -- 

1 
I 
I 
t 
i 

I 

Among all living things, the human body i s  blessed with particularly sophisticated-but 

virtually mysterious-mechanisms. Unlocking these enigmas i s  an extraordinary task but 

an imperative one, for it could lead to the discovery of revolu- 

tionary new drugs. At  Takeda, our team of dedicated research 

experts is  progressing ever closer toward such discoveries. 

TAKEDA 
Takeda Chemical Industries, Ltd. 

Head Office: 1-1, Doshomachi 4-chome, Chuo-ku, Osaka 541, Japan 
Tokyo Head Office: 1 2-1 0, Nihonboshi Zchome, Chuo-ku, Tokyo 103, Japan 
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Combme the paver of Rmaissuncea ljmmide 
Signal Ampl$c&'on (TSA) with the phobstabdity 
and high fluomscent quantum yield of cyanine 
dyesforspectacularsemiiivityin immunohisb 
& - d i n  sau h*ridimtiia m - D i r e d  
(Cyanine 3) and TSA-Dbct (Cyanine 3 HSH) 
p-de new choices for w f i m w e n c e  
dekdian, and facilitate fast, emy, high-mdution 

his technology uses HRP to catalyze the deposition of 
I biotinyl or fluorescent tyramide onto tissue sections or 

cell preparation surhces that were previously blocked 
with protein. This reaction is quick (less than 10 minutes) 
and results in the deposition of numerous biotin or fluo- 
r o c b m e  labels. Deposition occurs right at the enzyme site, 
resultirg in minimal loss of resolution. 

These labels can then be detected directly or indirectly by 
standard techniques, with significant enhancement of the 
signal. This e a s y  to use signal amplification technique may 
be applied to both MC and ISH. 

2c Standard Fluorescence Detect~on 

I, 

Cyanine 3 comes to TSATM 

Figs. 2nd. Cornpariron of HPV flu- wing Cy"3.conjugated 
Straptavidin wnus  TSAWmt (Cyanlne 3 FISH). Biot~nylated HPV-16 €6 DNA probe 
hybridized to cultured CaSki cells. 

2a-b. Standard fluorescence detection carried out with CyTM3-conjugated Streptavidin 
(Jackson ImmunoResearch Laboratories, Inc.). TSA-enhanced fluorescence used 
Streptavidin-HRP followed by Cvaniw 3 Tyramide. Slides counterstained with Hoechst 
33342 (Molecular Probes, lnc.) and eval&ted using a tetramethylhodamine filter. Photos 
taken using KODAK 1000 speed film with a 1 second exposure using a 40X objective. 

2c-d. Protocol same as above but counterstained slides evaluated using a multiband pass 
filter. Photos taken using KODAK 1000 speed film with a 1 second exposure using a 40X 
objective. 

muhicolor detection. 
Fia. I. Pn i t l ve  detection of InM~rated HPV in SiHa cells usina TSA-DIM 

I (Ganine 3 FISH). Biotinylated H P ~ I ~  E6 DNAprobe (1000 bp) h&kliued to 
cultured SiHa cells. TSA fluorescence detection used Streptavidin-HRP followed by 
Cvanine 3 Tvmmide. Slide counterstained with Hoechst 33342 (Molecular Probes. 
I&.) and evaluated using separate tetmmethylhodamine and DAPI filters. Photo 
taken on KODAK 1000 speed film with 5 second (Cyanine 3 Tyramide) and 0.5 
second (Hoechst 33342) double exposure using a IOOX objectwe. 

Fig. 3r-b. Cornparim of slladard f l w m m n r  dliteetlon tiring Qm3- 
conju@ted Strsptrnldln vsnnr TSAQimcl (Qmlne 3). Courtesy of Kevin 
Roth, M.D., Ph.D., Washington University School of Medicine, St Louis, MO. 
Bauin's fixed, paraftin embedded mouse intestiil tissue, deparaffinized and 
incubated with biotinylated wheat germ agglutinin. Sections incubated with 
Cy3-conjugated Strewdin (3a) or with Streptavidin-HRP followed by Cyanine 
3 Tyramide (3b). Wheat Germ Agglutinin labels intestinal epithelial cells at the 
base of the crypts. 

FOR FURTHER TECHNICAL INFORB 
OR TO P L A a  AN ORDER, CALL: 

NEW Life Science Pro-~ct! ,,=,. 

Boston, MA 021 18-2512 USA 
800-551-2121 (in U.S. only) 617-482-9595 
Fax: 617-482-1380 

Web: hf@:lhvww.nenlifesci.com 
Australia 1-800-252-265 Belgium 0800 94540 Canada (English 
Speaking) 800-677-9912 (French Speaking) 800-677-8856 France 
0800 907762 Germany 0130 810032 I taly 167 790310 Japan 
3-5820 9408 Netherlands 0800 0223042 Switzerlanrl n800 
555027 Uni ted Kingdom 0800 896046 . 
8 1997 NENm Life Science Products, Inc. 
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I Cambridse Astronomy Adversaries and Endothelial Cell Culture I 
Dictionary 
" f i l s  Look rontmns 
more tllan 1.000 
termsfor observers 
and students, as 
well as a l~andfid 
of ilhstrations far 
such concepts as the 
butte f l y  diagram 
ofsunspot latitude 
tl?roug/?out the 1 I - . - .  . .  
year rycle. I nclrrded 
are short biograpllies of Hersche~ Hallqy, 
LaPllace, Tombarrgl~, and others nr ruel~as 
descriptions of  the major ruorld observatories 
and e.xploraro7y spacerre fi... a good read " 

-Sky & Telescope 
1996 c 240 pp. 
58991-6 Paperback $14.95 

The Evolution of Modern 
Human Diversity 
A Study o n  Cranial Variation 
Marta Mirazon Lahr 
This book deals with the evolution of mod- 
ern humans from an archaic ancestor and the 
differentiation of modern populations from 
each other. The first section of the book 
investigates whether modern populations 
arose from regional archaic hominid groups 
that were already different from each other, 
and argues that in fact, most lines of evidence 
support a single, recent origin of modern 
humans in Africa. Dr. Lahr then goes on to 
examine ways in which this diversification 
could have occurred, given what we know 
from fossils, archaeological remains and the 
relationships of exisring populations today. 
Cambridge S d i e s  in BioIogicalAntbmpology 18 

1996 432 pp. 
47393-4 Hardback $74.95 

Scaling and 
Renormalization in 
Statistical Physics 
John Cardy 
This text provides a thoroughly modern 
graduate-level introduction to the theory of 
critical behavior. The emphasis throughout 
is on providing an elementary and intuitive 
approach. In particular, the perturbarive 
method introduced leads, among applica- 
tions, to a simple derivation of the epsilon 
exoansion in which all the actual calculations 
(at least to lowest order) reduce to simple 
counting, avoiding the need for Feynman 
diagrams. 
Cambridge Lecture Notes in Pbysics 5 
1996 256 pp. 
49959-3 Paperback $33.95 

Authorities 
Investigations in to  Ancient Greek a n d  
Chinese Science 
G.E.R. Lloyd 
Did science and philosophy develop differ- 
enrly in ancient Greece and ancient China? 
If so, can we say why? This book consists 
of a series of detailed studies of cosmology, 
natural philosophy, mathematics and medi- 
cine that suggest the answer to the tirst ques- 
tion is yes. To answer the second, the author 
relates the science ~roduced in each ancient 
civilization first to the values of the society 
in question and then to the institutions 
within which the scientists and philoso~hers 
worked. 
I& in Context 42 
1996 267 pp. 
55331-8 Hardback $54.'- 
55695-3 Paperback $19.95 

Many-Body Wee Methods 
in Physics 
Susanne Pfalzner and Paul Gibbon 
Studying the dynamics of a large number 
of particles interacting through long-range 
forces, commonly referred to as the "N-body 
problem", is a central aspect of many different 
branches of physics. In recent years, physi- 
cists have made significant advances in the 
development of fast N-body algorithms to 
deal efficiently with such complex problems. 
This book is the first to give a thorough 
introduction to these so-called "tree methods". 
setting out the basic principles and giving 
many practical examples of their use. 
1996 177 pp. 
49564-4 Hardback $49.95 

Ion Channels 
Molecules in Action 
David I.  Aidley and Peter R. Stanfield 
"...[a] clear and concise introditction to the 
pl!ysics, chemisny, and m o l m h r  b i o l o ~  used 
for ion cl~nnnel research ... The authors lmve 
done a fnntastic job in presenting a balanced 
vieru and in pointing out unsettled areas. " 

-Lily Yeh Jan, Cell 
1996 319 pp. 
49531-8 Hardback $74.95 
49882-1 Paperback $29.95 

Complex'ity and Evolution 
Max pettersson 
"Biologi.~tr interested in kt~els or organization 
and in patterns in the et'olittion of I+ sborrld 
curefi(I()~ consider the ideas presented in tl~is 
volrrme. " 

-Walter J. Bock, BioScience 
1996 156 pp. 
45400-X Hardback $49.5, 

Roy Bicknell, Editor 
Gldotilel/nl Czl[r~re contains chaoters 
by experts on endothelial cells derived from 
the lung, bone marrow, brain, mammary 
glands, skin, adipose tissue, female repro- 
ductive system, and svnovium. 
Handbooks in PraeticaIAnimaI Cell B i o l q  

1996 148 pp. 
55024-6 Hardback $59.95 
55990-1 Paperback 821.95 

Tbrbulence, Coherent 
Structures, Symmetry 
and Dynamical Systems 
Philip Holmes, John L. Lumley, and 
Gal Berkooz 
"7 his book 1s s n  elegantly-ruritten, eminent(v- 
readable monograph describing modeling, 
interpretations, and ann(vsis of some turbulent 
j7ou1s that may be siiV~$cant~ injhdenced by 
large scuk co/)erent strrrctrtres. " 

-A.C. Buckingham, Applied Mechanics 
Cambridge Monographs on Mechanics 

1996 438 pp. 
55142-0 Hardback $69.95 

Clinical Gene Analysis 
and Manipulation 
Tools, Techniques and  Troubleshooting 
J.A.Z. Jankowski and 
J.M. Polak, Editors 
This helpful and practical compendium 
provides clinical scientists with an essential 
guide to the basic techniques of molecular 
medicine. It serves as a laboratory manual 
and a source of reference, and helps bridge 
the gap from protocol to publication. It is 
suitable for those wishing ro perform basic 
semi-quantitative experiments such as 
Northern or Southern blots and also those 
wishing to undertake more specialized 
genetic manipulations such as gene cloning, 
expression and creation of cDNA libraries. 
Postgraduate Medical Science Seriks 5 

1996 477 pp. 
47326-8 Hardback 8 100.00 
47896-0 Paperback $39.95 

Tributyltin: Case Study 
of an Environmental 
Contaminant 
Stephen J. de Mora, Editor 
This authoritative text reviews the environ- 
mental chemistry and toxicological effects of 
a marine pollutant of exceptional potency, 
tributyltin (TBT), and outlines the inter- 
national effort to control TRT. The authors 
use a multidisciplinary approach. 
Gmbridge Ensironmmral Cbemisny Series 8 

1996 312 pp. 
47046-3 Hardback $79.95 
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PESt6HEO WITH THE FloaBlUlY YOU HEED 
Customize everv detail to create the exact SirrmaPlot 
graph you wan;. Just a few mouse clicks is & it takes to 
see one of over 100 curve fits added to your graph using 
the new SigmaF'lot 4.0 Regression Wizard. Choose the 
error bar direction for every data point. Lay out multiple 
graphs on a page to see the trends in your data. All this 
and more with amazing ease. - .  

TIEPRWFISINTHEPWITIMG 
Over 100,000 of your colleagues have already seen how 
SigmaF'lot c8n help them create compelling graphs-like 
the ones shown here. Researchers, Technicians, Professors, 
md Engineers have all come to rely on SigmsPlot when 
they need exact graphs for exact science. 

Call today at 1-800-345-4740 
MlMcuPfV ~ S I n c , r l r r N . ~ ~ u e C M e a g o , P 6 0 6 1 1  SPSASCGmML-25 

+312.329ULW: Fax +311.329.3663 
lbll-h 1~.621.1383~Pu. 111M841CW64 

40699 Blk& 
4 21OlPSca-2,gl ,,I, 

EmctGnphsfbrEurtSfiarce 

YSP4SCI-0897 h t t p ~ 1 ~ ~ 1 ~ 1 ~ 1 & p h  FRmr.. ~ . 9 0 . 3 7 . 5 5 ,  UI[: MWO.894982 
.~Mdbuw httpJlm.p.&ordcd A4740 
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Can Swim 
In The 
Deepw 

Finally, Graphically Integrated 

Introducing Gene Explorecan interactive graphical 

environment for the analyses of DNA and protein 

sequences, as well as protein structures. From mtriction 

analysis to virtual mutagenesis, Gene Explorer aims to 

sahsfy the computational needs of molecular biologists 

within a single software environment. It helps you focus 

your research on the most promising directions, 
hypotheses, and candidate genes. 

Because Gene Explorer relies on MSI's WebLab" 

technology, you can access its graphically rich interface 

from your desktop computer using a Web browser such 

as Netscape Navigator. Computations take place on 

your c e n W  servers, such as the Silicon Graphics 

Origin 200" and Origin 20007 and resultr, are 

communicated using your corporate intranets. 

WebLab combines the ease of commercial quality 

desktop computing, the power of validated 

computational algorithms, and the communications 

infrastructure offered by the World Wide Web. 

Gene Explorer from MSI. 

The best way to discover 

the undiscovered. 3 

For - information w a  

demonrtrcltion, contaet ur today. Or, 
vl& ow Web &a a http$lwww.nmLcom. 
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Molecular Simulations Inc. 9685 Scranton Road San Diego, CA 92121 (619) 458-9990 Fax (619) 458-0136 
U.K. (44) 1223-413300 Frame (33) 1-69-353232 Germany (49) 8106-35-93-0 AWPa&c (61) 2-99544322 Japan (81) 3-3818-6511 SiliconGm~ics Computer $sfems 



reduce the chance of cont f i inat io i~ 
w k n i v e r s a l  Water Jacketed Incubators feature 1 uniaue. HEPA filtered 

ow system that continuously filter 
me aoenminute [patent pendingl. 

inar airflow teehnhues W e b  m in imh  e~ntamlnatlon and $,:-?: 
iccation of cultures [Patents #4.572.427 and 4.701,4153. 

- - < " 7 , .  , 

d i i i ibgf ica l  Safety Cabinets f e l o n  HEPA fllters, an pf#flr 
rated 99.99% efficient for 0.3 mlcron uarticulates [Patent a; 
#5,380,2441. Additional ~roduct, Bersonnel and labsratory :ii? 

I protection is provided with Forma's u n l ~ ~ w  vortex channels.:; 

Box 649 Marietta, OH 45750 
61 4-373-4763 Fax: 61 4-373-6770 
USA and Canada 800-848-3080 
International Distributors Worldwide 
An IS0 9001 Company 

I Console Otbltal Shakers Matore a horlnntal airflow lleslgn mL a 
HEPA filter rated elflclent at 0.3 mlcrsns to reduce 
cress-coatam~natioa [Patent #5,577,8873. 
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, 

u 

4 i n te r changeab le  blocks f o r :  
0.5 m l  tubes, 0 . 2  m l  tubes, m i c r o t i t r e  
p la tes ( 9 6  o r  3 8 4  wel ls )  o r  sl ides 

Excel lent  b lock  u n i f o r m i t y  
(k0.5"C a f t e r  15s) 

A w a r d  w i n n i n g  i n t u i t i v e  so f twa re  

a Whatman company 

Germany B~ometra  GmbH Tcl 0551150 68 60 Fax 0551150 68 666 ci rnciI ~rifo~~~k~~orncltrrirtr ([I uk 1ntrrnc.1 h t t p  NVIVJVI I ~ i r > r ~ l ( ~ t r ~ t  d~ 
U K B~ometra  Ltd Tel 01622 678872 Fax 01622 752174 ( rr1,111 ~ , ~ l c ~ ~ l b ~ o t n c ~ l r , ~  co i lk 
US B~ometra  Irir Tcl 1 800 932 7250 F A X  81 ! 287 1936 ( r r 1 ~ > 1 1  h ~ r i r r i c ~ t r d ~ ~ c j , ~ t ( ~  1ic.t 
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The best environmental solution for fast, 
efficient, economical tip-rack reloading 

reduce plastic waste 
over 75% 

NEW 10 pL Spacesaver is here! 
1 

save up to 70% 
more space 

I 10,250,1000 pL 
Finepoint" pipette tips 

Through innovative package design, 

providing u n p r e ~ ~ W e d  simplicity , 

and performan=. 

USA Phone 800-472-4646 Fax 6 17-938-5 152 
Europe Phone +3 1 71 541 -2668 Fax +3 1 71 541-5390 
lapan Phone +8 1 5689-83 1 1 Fax +8 1 5689-2670 - .  . 2": >?? 
E-mail tips@rainin.com Web http://www.rainin.com p2 
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I FUJI CHEMICAL INDUSTRIES, LTD. I Experts in Connective I 
r nneumaroid Arthrlr~s (RA) & 

Osteoarthritis (OA) 
Cancer Invasion & Metastasis 
MMPs & TlMPs 

O Monoclonal Antibodies 
hMMP-1, hMMP-2, hMMP-3, rabbit MMP-3, hMMP-7, 
hMMP-8, hMMP-9, hTIMP-1, bTIMP-1, hTIMP-2 

4' active hMMP-7, hMMP-13, hMT1-MMP, 
mMT2-MMP, hMT3-MMP, hTIMP-3 

0 Sandwich EIA Kits 
hMMP-1, hMMP-2, hMMP-8, hMMP-9, hTIMP-1, 
bTIMP-1, hTIMP-2, hType rv collagen, rPH 

0 Custom Assay 
hMMP-7, rabbit MMP-3, hMMP-13 

Custom Preparation of Monoclonal Antibodies 
against peptides, intact purified proteins & enzymes 

hhuman, b:bovine, mat, mmouse 
Manufactured and d&&uted by 

Visit our Em&h 
w, website http:l/www.fuji-chemi.~~ jP 

a or contact IU direct tor more infomation at : 

FUJI CHEMICAL INDUSTRIES, LTD. 
530 CHCUEIJI. TAKACUA. TOYAMA 933. JAPAN 

FAX : 0766-26-4437 Emaill : torirama@fuiichemi.co.i~ 
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Charles River meets the 

doubling pductioa 
Our iminm&dents are free 
of micn)organisms including 
Corynebacterium sp. and 
Helicobacter hepaticus that can 

NOW AVAILABLE IN VERY 

LABORATORIES 
Conhibutlug to the Seuch for Healthier MesN 

I Circle No. 78 on Readers' Service Card 

LOOK to US for building blocks for 
pharmaceutical chemistry. 
This capability starts with our basic product line of blocked 
sugars, nucleosides, and a broad range of carbohydrates for 
the life sciences and key intermediates for anti-viral R&D. We 
are also leaders in the production of ultra high purity, low 
endotoxin sugars for critical applications, such as tissue 
culture work and fermentation. In the life sciences, we've got 
the blocks to build on. Request information. 
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1 1 SAVE YOUR COPIES I 
I 

These custom.made, 
imprinted cases and 
bindnr are. Ideal for 

- orda four binders 
acasestoholisumplete 

year of bsuea Co~nuctcd horn 
retntiwcedboardandd withdurable, lea&- 
likered mabnalandsampcdmpH,thccaeaare 
V-norched for easy access; bhdns have a special 

to hold iadividual mds which 

[ SCIENCE 
Jess Joneg IndusWs, Dept. 95 SCE 

11 498 East Erb Am.. PhbMphk PA 19134 
for 

per 
(L k n g .  'outside USA 53.50 



Ideal for: 
high throughput transfection screening 
high volume protein production 
generating stable cell lines 

Developed by Mims Corporation, the gene transfer specialists. , 
Compare for yourself. 800-791-1400 
Call for a free sample. the uaand 
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PanVera Corporation, 545 Science Drive, Madison, WI 5371 1 USA 608-233-5050 Fax: 60k233-3007 E-mail: infoepanvera.com Homepage: hUpY/www.panvera.coml 0 1997. Pan% Corpornion 

In Japan confact TaKaRa Shuzo Co.. Ltd. Phone: +8 1 77543-7247 Fax: +8 1 775-43-9254 In the UK confact Carnbndge Blox~ence Phone: +44 1223-316855 Fax: +44 1223-360732 Emall: cbroE)Elx.cornpllink.co.uk In Svhzerfand 
contact JURO Supply AG Phone: +4 11041 14101 651 Fax: +41(04 114 104564 Emad: jum-luc~mail.6c.ch In Genany cwnact MoBirec Phone: +49 551-37 1062 Fax: +49 551-34987 Email: 100737.20730complserve.com 



Visit AAAS Scope Online 

today, and you can... 

Complete the Advance 

Registration Form online and 

save up to $50 off the on-site 

registration fee. Register 

online before September 1, 
1997 and your name will be 

entered into the drawing to 

win a free trip to the meeting*. 

Download the housing 

form and other important 

hotel information. 

Get information about the 

16 tracks and the 150 general 

sessions. Highlights include: 

The Changing Environment 

of Science, Discovering Bio- 

logical Diversity, Education 

into the Next Century, 

Global ChangeEarth Sys- 

tems Science, Industry, 

Technology, Engineering, 

Public Health and Medicine, 

and much more. 

Find out about the latest 

information on the two 

comprehensive seminars tak- 

ing place at the meeting: 

The Genome Seminar 

(co-sponsored by Science 

and the Institute for 

Genomic Research (TIGR) 
and the Forum for School 

Science Seminar. 

Get late breaking news on 

hot sessions, confirmed 

speakers, and other updates 

about the program from the 

Program Director. 

Explore Philadelphia with 

hot links to exciting web sites 

in the "City of Brotherly 

Love", find out how to get 

discount airline rates to 

Philadelphia, see a listing of 

Exhibitors,.Sponsors, and 

much more. 

Get current updates on the 

AAAS 150th Anniversary 

Celebration activities. 

* Round-trip airfare from anywhere 

within the Continenrol U S  and hotel 

accommalatiuns. Employees and 

families of AAAS and Science are nor 

elgibk for the d~awing. 

AMERICAN ASSOCIATION FORTHE 
ADVANCEMENT OF SCIENCE 



Compact 
I and Versatile 

Consummate perfection 
Is flexibility or first-class technology your prlrne 
concern? The EM 510 Laser-Scan Microscope has it all: 
Innovative high-end technology. Unparalleled ease of 
operation thanks to advanced software. Compact 
quick-fitting scanning module ... Perfection through- 
out. 

Innovative scanning flexibility 
Unique scanning strategies open up undr&rnt-of 
capabilities. Significant specimen characte&tio no 
longer remain hidden. 3D presentatian, spot meter- 
ing, interactive XY scanning. ... the works! Whatever 
you have always wanted of a micmcopt&. w, SU, 
can haw it. - ,  % . % <  . - .  - v 

Images of a new qualiv -. ,., 
Four simultaneous fluorescence channels, eat91 Hiith 
computer-controlled pinhole. Scanning fields up to 
2048 x 2048 pixels, plus 4x 12 bit resolution. Integration, 
oversampling, quasi-photon counting: Carl Z&s bas 
thought of everything -for your benefit _.t+ei+<: , 

> - 

Carl Zaiss - Microscopy - 0-07740 J& 
Phone: -49-364-64-1616 . Fax: ~49-3641-64-3144 

Internet: microgzeiss.de http:/hwuwzeiss.de 

IEI! L 
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Eliminate gel analysis 8 Easily adaptable to mosl 

b;c~ . , - , . Quantitate amplified DNA 'CR applications including: 
Real-time and endpoint analysis RT PCR, in situ PCR, 

8 Universal primer system allele-specific PCR 

- - - . 

I rvrernytation-specitic PCR 



ElCA CM3050 - L EICA VTIOOOS - L ElCA SM20OOR I 

A wide range of Leica products 
are designed to meet the highly 
sophisticated sectioning demanded 
for neurological applications. 

By using new techniques such as patch- 
clamping the LEICA VTlOOOS vibrating 
blade microtome can rapidly produce 
thinnest sections of fresh tissue without 
striation and without affecting the cell 
structures of native tissue specimens. 
This allows to examine fine details of 
neurons on the slice surface. 
If even thimer sections are required e.g. 
for immunology and in situ hybridization 
Leica offers a fast and precise sectioning 
solution with the LEICA CM3050 
cryostat. 
For morphological studies with paraffin 
embedded large tissue such as brain 
hemispheres the LEICA SM2000R is 
a suitable instrument to obtain high- 
precision serial sections. 

Leica microtomes and cryostats stand 
fur enhanced functionality, safety and 
quality - simply the best a company with 
125 years of experience can offer. For 
detailed information please contact your 
Leica representative. 

Leica Instruments GmbH Leica Inc. Leica Canada Inc. 
P.O. Box 1120.0-69226 Nussloch . Germany 11  1 Deer Lake Road 513 McNicoll Avenue 
0 62 24/143-0 FAX 0 62 24/143 200 Deerfied, Illinois 60015 Willowdale, Ontario MZH 2C9 
10 1776.3346@compuserve.com 8W/248-0123 FAX847/405-0147 416/497-2460 FAX416/497-2053 
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