


ce- s E iasvy o~rering 

4633 World Parkway Circle, St. Louis, MO, 63134-31 15 
PHONE: 314.427.3222 FAX314.427.3324 E-MAIL:infoQgenornesysterns.com WEB: www genome OITI 

FRANCE: Appel gratuit,0800.90.2104 GERMANY: Rufen sie uns an zum orstarif, 0130.81 9081UK call us 1 00 8' 

Circle No. 51 on Readers' Service Card 



Cycler 
Gradient 

Quit guessin.' a witb 



Neza ABI PRISMa 377 
Genetic Analysis System s .  ) .  

Worldwide, top laboratories of all sizes 
PRIS., j. have standardized their genetic analysis 
~ m & A B I h 3 1 1 s y s m . I t ' s e a s ) r t o s e e w h y .  . 
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a 96 Lane Upgrade 900 Base Reada 
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meet your throughput and budget requirements , .k! 

, . 
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Fact. A broad mnge of convenient application kits and 
fully integrated software packages optimized for the 
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analy~is with BioLIMS", an open database manage - 
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is supported by a singEe organization-PE Applied ' 

Biosystems, the world leader in genetic analysis, . 

There has never been a better time to buy an ABI 
PRI~M 377 system. Because now, the ABI musM 377 * . 
system gives you all the performance you need, with. 
the throughput you want, and the value you've been 
waiting for. .. . 
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BIT OF PROOFREADING DyNAzyme EXT Polymerase 
ENZYME HELPS Eases Difficult & Long PCR 
Difficult Templates Become a Breeze 

As experience with PCR has grown, various 
"tricks" have been learned to facilitate DNA 

TAQ HARD TO BEAT, 
polymerization. These can substantially in- 
crease accuracy and yield. They also makepos- 
sible amplification of very long templates or 

BUT T. BROCKZANUS 
ones that are difficult because they are GC-rich 
or have complementary areas. But these tricks 
are not just applicable to rare protocols-rather, 

HAS THE RIGHT STUFF 
by simply substituting pre-optimized poly- 
merase "cocktails," an investigator can bring Enzymes from Finland Perform 
the latest innovations to all experiments. 

Most single-enzyme reagents (like Tag) work 
reasonably well for PCR. If you try to increase WATERTOWN, Mass. - MJ RESEARCH, INC. 

accuracy using a single polymerase that also proudly announces that it has become the 
has 3 ' 4 '  proofreading ability, PCR becomes less exclusive US distributor for Finnzymes Oy of 
efficient and requires optimization. But if you Finland. Finnzymes specializes in enzyme prod- 
combine the two by mixing in just a bit of the ucts for molecular biology, particularly in the 
proofreading type, you get a synergistic combi- DyNAzyme" line of thermostable DNA poly- 
nation that leads to high yield and great accu- merases. These enzymes have their origin in 
racy-with little need for optimization with Pekka Mattila at a hot spring in Kamchatka Thermus brockianus, a thermophile that was 
normal templates. DyNAzyme EXT is such a isolated from an Iceland hot spring in 1990. 
cocktail, and it works incredibly well for PCR. Quest to Kamchatka & To be sure, Tag polymerase is an excellent 

enzyme and a standard of science. But by 

Finnzymes of Espoo: Iceland for Better Bacteria almost everymeasure,DyNAzymepolymeraw 
outperforms Tag by at least a whit-andgreatly 

a Nordic Leader Over the past decade, Finnzyme scientists so in some ways. ~t exhibits higher fidelity, 
have traveled to Iceland and the Kamchatka greater thermal stability, and higher efficiency 
Peninsulaof Russia, in pursuit of thermostable in PCR reactions. In fact, DyNAzyme EXT* 

Winner of Presidential Award enzymeswithnovel characteristics. ~ 0 t h  areas cocktail is able to amplify sequences as long as 
are highly volcanic and have an abundance of 40kb-and do it with a lower error frequency 

ESPOO, ~ i ~ l ~ ~ d - ~ ~ ~ ~ ~ ~ ~ ~ ~  Oy wasfounded hot springs and thermophilic bacteria. In colla- than Tag. In more typical applications, EXT is 
here in 1987 by three graduates ofthe ~ ~ l ~ i ~ k i  boration with Icelandic researchers, Finnzymes better able to amplify difficult pieces, creating 
university of ~ ~ ~ h ~ ~ l ~ ~ ~ .  ~h~ three, pekka collected hundreds of samples from springs big bands in gels when Tag just squeaks by. 
~ ~ ~ ~ i l ~ ,  ~ a r i  pitkgnen and T~~~~~ ~ ~ ~ k ~ ~ ~ ~ ,  with an extraordinary diversity of pH, tem- Furthermore, all DyNAzyme enzymes come 
had long done on restriction enzymes perature, and gaslmineral content. The activi- licensed by Hoffmann-La Roche to perform 
and DNA polymerases. with assistance from ties of over 190 strains of bacteria have been PCRreactions in research.** AndDyNAzyme 
N~~ ~ ~ ~ l ~ ~ d  ~ i ~ l ~ b ~  of ~ ~ ~ ~ ~ l ~ ,  M ~ ~ ~ . ,  they analyzed, and the best polymerase for PCR was EXT is priced to give the value of a proofread- 
looked to expand and commercialize their from T. brockianus, from a spring in Iceland. ing cocktail for the price of a single enzyme. 
academic work. Thus Finnzymes Oy was born. 

Since then, the company has grown steadily, 
and its products have become well-known in Other Variants of Enzyme Available 
Europe for quality and purity. In 1990, the 
company tookon MJ R E S E A R C H ~ ~ O ~ U C ~ S  as the Please Call for Free Demo Kit authorized Finnish distributor. In 1997, 
Finnzymes obtained license from Hoffmann- 
LaRoche to sell its enzymes licensedforPCR.** Three forms of DyNAzyme are available 

Recently, the President of Finland, Martti ~ ~ M J ~ E A R c H : ~ ) ~ ~ ~ ~ v ~ D Y N A ~ Y ~ ~ I D N A  
Ahtisaari, recognized the company's leader- polymerase, 2) nxombinant D Y N A Z Y ~ ~  11, 
ship in enzymology and biotech manufacture, and 3) the DyNAzyme EXT cocktail. All are 
presenting Finnzymes with the first national available with various buffers, alone or in kits. 
awardforinnovation,theuInno-Suomipalkinto." A PCR validation kit for DyNAzyme EXT is 

WEB: WWW.MJR.COM WWW.FINNZYMES.FI available, free of charge (offer valid through 
July I ,  limitations apply). It consists of 50U of 

@ MJ RESEARCH, 
DyNAzymeEXTwith buffer systems appropri- Thermal stability of various . lmerases 
ate for short and long templates. Also in- *EXTLicensedvnderUS pat. 5.436.149awned by TaKaRa S~UZOCO. ~ t d .  Manufacturer of Products for Biology eluded are lambda template with primers for " PurchaseafDyNAzyme polymerase is accompanied by a l imitedl icen~ 

to use it in the Polymerase Chain Reaction (PCR) pmcerr for research in 149 Grove St. Watertown, MA 02 172 USA 0.5kb & 20kb targets, dNTP1s, a wide-range conjunction with a thermal cycler whose use in theautomatedperfomance 
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edited by PHIL SZUROMI 

Earlier settlements 
Several large central archaeologi- 
cal sites thought to mark the 
origin of organized agricultural 
societies in southwestern United 
States and northern Mexico have 
been recognized and dated to 
about 1200 to 600 years ago. 
These villages, known as cerros 
de trincheras, typically extend 
over several hundred meters and 
are marked by extensive terraces 
on hills and house rings or other 
residential structures. Hard and 
Roney (p. 1661; see the commen- 
tary by Smith, p. 1651) describe a 
large cerros de trincheras in 
Chihuahua, Mexico, that is dated 
much earlier. to about 3000 vears 
ago. This age is coeval wiL the 
introduction and first use of maize 
in the region. Thus, large central- 
ized agricultural villages devel- 
oped rapidly in this region, not 
gradually over many centuries as 
had been previously thought. 

More deuterium in 
Hale-Bopp 

Deuterium-to-hydrogen (D/H) 
ratios can be used to estimate the 
likely origin of such materials as 
stardust in the laboratory and 
comets in space by tracing their 
content of modified versus 
unmodified (primitive) material. 
Previous measurements of the 
D/H ratio in  water in comet 
Hale-Bopp of about 3 x 104 were 
consistent with the only other 
cometary D/H ratios measured in 
comets Halley and Hyakutake. 
Meier et al. (p. 1707) have now 
measured hydrogen cyanide 
(HCN and DCN) in Hale-Bopp 
and found a D/H ratio of 2.3 x lC3. 
The different DIH ratios i m ~ l v  . , 
that Hale-Bopp has preserved 
unmodified interstellar material 
because if the HCN and H 2 0  
species had time to exchange D 
with the abundant Hz gas (with 
an estimated maximum D/H of 
4 x 1c5) in the solar nebula, then 
both ratios would have been low- 
ered and in closer agreement with 
each other. These measurements 
indicate that cometary ices are 

Mars Global Surveyor 
The areally limited but intriguing measurements made during the aero- 
braking and assessment orbits of Mars Global Surveyor between 
September 1997 and February 1998 are the subject of an overview 
(Albee et al., p. 1671) and five reports. The accelerometer (Keating 
et al., p. 1672) measured the density, temperature, and pressure in the 
martian thermosphere (the upper atmosphere, between 110 to 170 
kilometers). These measurements are essential for planning the aero- 
braking maneuvers to obtain a circular orbit and also suggest that an 
observed regional dust storm caused a global thermospheric response 
and that topographically forced planetary waves may produce the mea- 
sured thermospheric density anomalies seen at nearly opposite ends of 
Mars. The magnetometer (Acuiia et ul., p. 1676) did not find a global- 
scale magnetic field. However, small-scale magnetic anomalies were 
seen that appear to be concentrated in the oldest (most heavily 
cratered) surface deposits of the crust and suggest that Mars may have 
had a magnetic field early in its evolution. The thermal emission spec- 
trometer (Christensen et ul., p. 1692) returned spectra of surface mate- 
rials, atmospheric dust, clouds, C02 gas, and water vapor. Pyroxene is 
abundant with some plagioclase in the regions where spectra were 
obtained, whereas carbonates, olivine, clay minerals, and quartz are 
minor comments limited to low albedo surfaces. The laser altimeter 
(Smith et d., p. 1686) measured the topography along 18 tracks in the 
northern hemis~here. The Ares Vallis channel is much dee~er  than 
previously estimated, implying a much greater water discharge rate and 
possibly more flowing water. The narrow-angle, high-resolution camera 
and two wide-angle cameras (Malin et ul., p. 1681; see the cover) pro- 
vided detailed and global views of the planet. Windswept terrains of 
dunes, sand sheets, and drifts can be seen on the scale of a few meters, 
whereas the canyons of Valles Marineris reveal layered deposits extend- 
ing from the top to the bottom of the canyon walls. The complex and 
in some cases intersecting eolian features provide clues to wind direc- 
tion, wind intensities, and the possible ages of these landforms that 
may be related to seasonal changes on Mars. 

primitive materials formed in 
interstellar clouds, probably near 
the Uranus-Neptune region of 
the early solar nebula. 

Mantle boundaries 
The abrupt increase in seismic 
velocities at the boundary between 
the upper and lower mantle at 
660 k 30 kilometers has been par- 
tially attributed to a change in 
mineral structure of the dominant 
upper mantle mineral phase, 
minel. which is transformed into 
A .  

perovskite and MgO-periclase. 
Irifune et al. (p. 1698), using syn- 
chrotron radiation and a high 
pressure multianvil apparatus, 
estimated the pressure and tem- 
perature at which this mineral 
phase transformation occurs for 

the pure magnesium silicate end 
members. The phase boundary 
occurs at  about 21 gigapascals 
and 16OO0C, which corresponds 
to a depth of only about 600 kilo- 
meters. This depth discrepancy is 
significant and remains unre- 
solved, although the authors pos- 
tulate some possible causes. The 
structure at and above the core- 
mantle boundary (CMB) is deter- 
mined from small-amplitude com- 
pressional sound waves, which 
travel through the mantle and 
the outer core faster and with 
slightly diffracted paths from the 
larger amplitude primary man- 
tle-outer core sound wave phase, 
or PKP. Wen and Helmberger 
(p. 1701) used complimentary 
short- and long-period precur- 
sors to PKP that sampled the 
CMB beneath the  Western 
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Pacific Ocean. The long-period 
precursors suggest ultralow veloci- 
ty zones (ULVZ; a decrease in the 
velocity of about 7 percent) that 
have Gaussian shapes with 
heights of 60 to 80 kilometers 
from the CMB and widths of 
100 to 300 kilometers. The short- 
period precursors indicate that 
these ULVZ contain partial 
melts created by small-scale con- 
vection or by a thermal instability 
at the CMB. 

Viscous bubbles 
We normally think of foams and 
bubbles forming in liquid films 
s t ab i l i i  by surfactants, but high- 
ly viscous fluids can also support 
bubble formation, at  least for 
awhile. Debrkgeas et ul. (p. 1704) 
studied drainage and bursting of 
air bubbles formed in melts of a 

silicone rubber and of a borosili- 
cate glass, liquids that are approx- 
imately a million times more vis- 
cous than water. Although the 
systems displays very different 
relaxation behaviors, they can be 
described with a relatively simple 
hydrodynamic model. 

Selective ceramic 
membranes 

Membranes of amorphous silica 
supported on more porous alumi- 
na hold the potential for separat- 
ing small molecules of industrial 

(Continued on page 1 607) 
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importance, as their pore diame- 
ters (less than 2 nanometers) can 
lead to large permeation ratios. 
Such materials can be impracti- 
cal, however, in terms of their 
reproducibility and can contain 
defects that lower performance. 
De Vos and Verweij (p. 1710) 
show that when these mem- 
branes, which are made by dip- 
coating, are produced under 
clean-room conditions, high 
reproducibility is achieved in the 
separation of hydrogen from 
methane. 

Interfacial phosphor 
Combinatorial methods that 
search for new inorganic materi- 
als often make use of "inert" sub- 
strates for deposition of the ele- 
ments of interest. Wang et  al. 
(p. 1712), in searching for new 
photoluminescent materials, 
identified an efficient blue mater- 
ial prepared on a silicon substrate 
as a gadolinium-gallium oxide. 
When this material was prepared 
on LaA103, however, no emis- 
sion was observed. They show 
that interfacial effects with the 
silicon substrate contribute to 
its luminescence. 

Recruiting tRNAs 
Transfer RNA (tRNA) mole- 
cules with more than one type of 
anticodon region that recognizes 
messenger RNA can have the 
same idintity, that is, accept the 
same amino acid, and form an 
isoacceptor group. The classical 
model of tRNA evolution sug- 
gests that all of the tRNAs with 
the same identity have a common 
ancestor. An  alternative model 
based on recent experimental 
evidence suggests that the anti- 
codon interacts sufficiently with 
the aminoacyl tRNA synthetases 
so that a point mutation that 
changes the isoaccepting group 
could also change identity. Saks 
et  al. (p. 1665) inactivated an 

essential threonine tRNA with a 
UGU anticodon in an Esckrichia 
coli strain and show that an argi- 
nine tRNA, with a UCU anti- 
codon, underwent a point muta- 
tion to UGU and changed its 
specificity to threonine. 

Reducing oxidation 
Oxidation can be damaging to 
cells. In the presence of oxidizing 
agents, Escherichia coli activates 
antioxidant genes by the action 
of transcription factors such as 
OxyR. Zheng et d. (p. 1718; see 
the commentary by Demple, p. 
1655) show that OxyR is specifi- 
cally activated by hydrogen per- 
oxide through the formation of 
an intramolecular disulfide bond, 
and the disulfide bond is reduced 
by glutaredoxin 1. An autoregula- 
tory loop in the defense mecha- 
nism occurs through the regula- 
tion of glutaredoxin 1 by OxyR. 

Connecting brain 
to brawn 

Early in development, neuromus- 
cular connections are formed in 
excess and then pruned as devel- 
opment proceeds. Nguyen et d. 
(p. 1725) show that overexpres- 
sion of a neurotrophic factor, 
GDNF, in the target muscle cells 
slows that pruning process. The 
transgenic mice show a greater 
than normal amount of innerva- 
tion to their muscles in the few 
weeks after birth and display an 
unusual sort of tremor. Both fea- 
tures fade as the pruning process 
continues and the mice mature. 
The results suggest that GDNF 
may be the physiologically rele- 
vant trophic factor for formation 
of neuromuscular junctions. 

ORC complexes and 
cell replication 

The origin recognition complex 
(ORC) is a complex of six pro- 
tein subunits that control initia- 
tion of DNA replication. Dillin 

and Rine (p. 1733) present evi- 
dence for a role of an ORC sub- 
unit in the mitotic phase of the 
cell division cycle as well as in S 
phase (when DNA replication 
actually occurs). They found that 
yeast cells with mutations in the 
ORC subunit Orc5p arrest either 
in early M phase or at the G1-/S 
phase boundary. After binding of 
inactive Orc5 during M phase, 
arrest of cells at the G1-/S phase 
border could not be overcome by 
introduction of wild-type Orc5 
protein. Thus, the ORC complex 
appears to be irreversibly formed 
in the M phase before replication 
occurs. Inactive ORC complexes 
apparently produce an inhibitory 
signal within the nucleus that can 
prevent initiation of replication 
even at origins at which wild-type 
ORC is bound. 

Role of y6 T cells 
Recently it has been argued that 
the limited repertoire of $3 T cells 
in various anatomical sites is of 
little significance and is not due 
to selection. Mallick-Wood et d. 
(p. 1729) have now shown that 
this may not be the case. They 
used mice that lacked the Vy5 
gene and an antibody that recog- 
nizes the idiotype ("shape") of the 
Vy5-Vsl T cell receptor (TCR). 
Although no T cells in the skin 
had the Vy5-Vsl receptor, the T 
cells used other TCRs that made 
the same shape and were recog- 
nized by the antibody. This result 
strongly suggests that these cells 
are being selected by some self 
antigen and serve a physiologic 
purpose. Human intestinal T cells 
are largely $3 T cells that express 
Vsl as part of their T cell recep- 
tor. It has been proposed that the 
restricted repertoire of these T 
cells makes them ideal for acting 
as sentinels for self proteins that 
are expressed, in response to dam- 
age or mfection of the intestinal 
e~ithelium. Their localization is 
Aatched by the location of the 
nonclassical class I maior histo- 
compatibility complex molecules 
MICA and MICB, which con- 

tain heat shock promoters and 
are expressed in response to 
stress. Groh et d. (p. 1737) have 
isolated intestinal $3 T cells and 
show that they recognize MICA 
and MICB, independent of anti- 
gen processing. Thus, they may 
be a primitive T cell "first l i e  of 
defense" for the gut. 

Sensory 
representation 

Portions of the brain that encode 
incoming sensory information are 
known to be highly plastic; that 
is, reducing or increasing a partic- 
ular aspect of the input leads to 
diminished or expanded represen- 
tation. Kilgard and Menenich (p. 
1714; see the commentary by 
Juliano, p. 1653) find that electri- 
cal stimulation of the nucleus 
basalis in conjunction with audi- 

tory input remodels the auditory 
cortex in the rat, leading to 
increased representation of those 
areas responding to the specific 
frequencies used and contraction 
of other areas. They suggest that 
output from the cholinergic 
nucleus basalis mediates this stim- 
ulus-induced plasticity and that 
remodeling apparently can occur 
in the absence of any behavioral 
content of the input. 

Calcium sensor 
The metabotropic family of gluta- 
mate receptors bind to the neuro- 
transmitter glutamate in the brain 
and influence synaptic transmis- 
sion and plasticity. Kubo et  al. 
(p. 1722) now show that the 
receptor also responds to the lev- 
els of extracellular calcium ions. 
which may provide a further way 
to modulate synaptic plasticity. 
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the highest standards. 

Because these products are 
screened for toxicity in a working 

mouse embryo system, you are spared 
the time and expense of reagent testing. 
Our product screening requires that at 
least 80% of the embryos reach blasto- 
cyst stage. Not only do our Mouse 
Embryo Transfer products save time and 
money they protect your valuable trans- 
genic embryos and experimental results. 

The quality you expect from Sigma. 
The assurance you require. You could 
say we've been very egqxacting with 
our Mouse Embryo Transfer products. 
And, you'd be right. 

For more information, speak to one 
of our Technical Service representa- 
tives. Call toll free at 800-84&7791, or 
collect at 314-771-5765, Ext. 3950. 
E-mail: sigma-techserv@sial.com 

SIGMA 
BIOCHEMICALS AND REAGENTS 
FOR LIFE SCIENCE RESEARCH 

PO. Box 14508 
St. Louis, MO 63178 USA 
V i t  us on the Inmet: hnpJ/www.sigiuasial.com 

A Member of the Spa-Aldrich Fanuly 

Germany: 0130 5155 France: 05 21 14 08 UK: 0800 373731 Italy 1678 27018 Belgium/Nethehnds: 0800 14747/06 022 9088 USA/Canada: 800 325 3010 
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How does FuGENE 6 Tnnsfectim. 
ti-om other transfeetion reagents? 
is that this pqm-etary blend of lipids and other 
compo~& combines e x ~ ~ o n a l l y  low cyto- 
toxic@ with high transfectrectron eff~iency 

b Achieve high transfection eff iciency with 
low cytotoxicity-In comparative tests on many 
diierent cell types, numerous independent laborato- 
ries achieved high transfection efficiency (see figure) 
with lower cytotoxicity than any other commercially 
available transfection reagent. 

b Induce transfection of established cell l ines Experience the Difference 
and primary cultures-FUGENE 6 Transfection Choose the transfection reagent that is best for your cells. 
Reagent has successfully transfected many cell 
types. For an updated list, visit http:/hiochem. 
boehringer-mannheim. com/techservlfugene. htm - 
Benefit from unequaled ease of use-FUGENE 

li 

6 Transfection Reagent is stored as an ethanol solution 
at -20°C and can be immediately diluted, incubated 
with DNA for 10 minutes, and added to your cells in the 
presence or absence of seturn. In addition, by choosing 
a reagent with such low cytotoxicity, you won't need to 
change media before expression analysis. 

0 1997 Boehingec Mamheim. AU 1Sghts Reserved. 





Xpmjmt that wed 60 toke week can now be 
comp1.d in a matter ofdiays? 

Dr. t.%rdm Ip, &nim h a r c h  F*, &EL &?atd l  Labarn* 

I n  1 

The ABI PRISM" 7700 
system is for real. 
There's no doubt about it. Real-tim 

R 
PCR with the ABI PRISM" 7700 system i s b  the ABI PRISM 7700 p q m ,  intra-assay CVs were 

worldwide recognition. And it's easy to see wly. less than 2%. Inter CVs were less than 3%. 

When it comes to gene expression, the ABI BIPPISM8 ; , , ,hqq *%q/jk~n of e target was linear over six logs.' 

7700 system offers real advantages over conven- 

t 
' b&!tbk &.the ABI PRISM 7700 system is a com- 

tional PCR methods! plete solution. Each component in the system has 

Take speed and accuracy. With real-time been optimized to streamline assay development and 

quantitative PCR, there's no post-PCR processing. ensure that you get the best possible results. 

So risk of contamination is minimal, and sample So if you're looking for the best in quantitative 

throughput is increased dramatically. It takes only PCR, get the red thing-the ABI PRISM 7700 Sequence 

about 3.5 hours to analyze 96 reactions! Detection System. To request more information, call 

Then there's precision. In a recent study using 1-800-345-5224. Outside the U.S. and Canada, contact 
1. Heid, Chnrtian A .  at al 1996 Real Time Quanataave PCR Genome Reecmh 

6 986-994. from Molecular Endac"nolofl 
your local PE Applied Biosystems sales representative, 

2. Gibson. Ursula E M . a t  al 1996 4 Novel Method for R d  Tune Quantitaore RT-PCR 
&nome ~ ~ ~ . ~ ~ ~ h  6. 995.1001 or visit our web site at www.perkin-elmer.com/ab. 

i3E Applied Biosystems 
Eumpo Lanpen. Germany Tel 49 (0)6103 708 301 Fax 49 (016103 708 310 Japan Tokyo. Japan Tel (0471 380-85W Fax (0471 380-8505 h t l n  h e d n  Mnlm Cg, Mexlco lel 52-5-651-7077 Fax 52-5-5936223 k i n l l a  Melbourne. Ausballa Tel 1 BW 033 717 Fax 61 3 9212-8502 
/_ 01998 bv The Pefim-Elmer Corooration PE ADolied Bimvslems PCR reaoents are develooed and manufactured bv Roche Molecular Svstems. Inc.. Branchburo. New Jersev. U.S.A. The PCR omcess IS covered bv U.S. matents owned bv HoMnann- . . < > La ~oche; Inc, and F. Hoflmann-La Roche Ltd. ABI PRISM and ~eh ln -~ l r n i r  are registeredtrademarks and ~ppliei~iosystems, PE, and PE Applied 8iasystem;are trademarks of The ~ef i ln-~ imer  ~orporation 
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Decisions based on limited information can lead to the wrong conclusions. In pharmaceutical 

research, that costs time, money and opportunity. But Genechip@ technology from Affymetrix lets 

you see the big picture every time, in no time at all. To learn how to get all the information you 

need to win your race to discovery, visit our Web site. 

AFFYMETRIX  

w w w . g e n e c h i p . c o m  
01998 Affyrnetrix, Inc. Affyrnetrix, the Affyrnetrix logo and GeneChip are trademarks used by Affymetrix, Inc. 
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A Wide Variety of 
Materials From One 

Trusted Source 
Human, mouse and rat cDNA dones 
(I.MA.G.E.*, TIGR and others) 
ATCC is the exclusive distributor of 
the entire TIGR collection. 
A validated set of approximately 
1,000 cDNA clones known to 
contain a full coding sequence 
Genomic clones from microbial 
genomes sequenced by TIGR: 
Archeoglobus fulgidus 
Haemophilus influenzae (Rd), 
(KW20), ATCC 51 907 
Helicobacter pylori 
Methanococcus janaschii 
Mycoplasma genitalium (G37), 
ATCC 33530 
Genomic clones from 
Saccharomyces cerevisiae 

I rum TO The Web For 
Complete Information 

m R n u m e n O s n e ~  

h t t p : l l m n w . ~ r t ~ ~ h g i . h t m l  
Click on aSmrch the hrdex" and 'reports." 
EnteranidBRwier. Tbrqmtwilld 
theATWoftheclone(s)youne8d. 

THIRWlorablrlDawhw 

http:lhmmr.tigr~o@db/rndblmdb.Mml 
Cllck on the link fbr any of TIGRys ~~ ClonelinkSam 
aval~komthenrsu#sofanysearch 

ATCC Website 
http://wmnr.atr=c.org 

dbEST National Center for - I 
Provides many tools to identify EST 
clones. 
http:llwww.ncbi.nlm.nih.govl 

dbestlindex. html 
Note both the GenBank accession 
number and the clone narneliientifier I +n n l . ~  sn ndar C 

* Lennon, G., Auffray, C., Polymeropoulos, M.. Soares, 
M.B. 1996. The I.M.A.G.E. Consortium: An Integrated 
Molecular Analysis of Genomes and their Expression. 
Genomics 33, 151-152. 

10801 University Blvd., Manassas, VA 201 10 
Phone 800-638-6597 (U.S. & Canada) 
Fax 703-365-2701 
E-Mail sales@atcc.org 

Setting International Biological Standards Since 1925. 
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Cyanine 3 comes to TSATM 1 
Combine the power of Rencn'ssancee Tjmmide 
Signal Amplijicaiion (TSA) with the photostability 
and high fluomscent quantum yield of cycmine 
dyes far spectadm sensitivity in immunohisto- 
chemistry and in situ hybridizdan TSA-Direct 
(Cyanine 3) and TSA-Dim3 (Qanine 3 FISH) 
p&vide new choices far ~ ~ u o m s c e n c e  
detecton, and facilitate fast, easy, high-ndutkn 
muhicolar deteciion 

Fig. 1. Sensitive detection of integrated HPV in SiHa cells using TSA-Direct 
(Cyanine 3 FISH). Bitinylated HPV-16 E6 DNA probe (1000 bp) hybridized to 
cubed SiHa cells. TSA fluorescence detection used Streptavidin-HRP followed by 
Cyanine 3 Tyramide. Slide counterstained with Hoechst 33342 (Molecular Pmbes, 
Inc.) and evaluated using separate tetramelhylhodarnine and DAPl filters. Photo 
taken on KODAK 1000 speed film with 5 second (Cyanine 3 Tyramide) and 0.5 
seoond (Hoechsl33342) double exposure using a lOOX objective. 

his trs~hnu~agy use HRP to catalya tbe Eieposition of I 
WoWyl or Duorzrscmt tyrami;tjef onto *sue sections or 
ceU peprnertron surihcw that wara pmvlously Mack& 
with protein. This m t i a n  is quick (less than 10 minutes) 
and results in the depositicm nummus biotin or fluo- 
mchrow labeh, Dewsition o o m  nbt at l h ~  exumn8 site 

I 
nwdw in minimai 1- of resoluti~i 

Thwe labels can then be t i e teed  directly or indirectly by 
.standard techniques, wi& ~igniilcruzt enhancement of the 
stgnal. This m q  to use signal am01 ue may 
b ~ t  ~ppiied to both both wd EH, mardeinwthai tissue, demraffinited and 

inwbated wi t i  -kt wtwt pem, a@utbih, Sections .im@ated with 
Q3-mjugatad SMptwW (&) a) wwith MpfavIn-HR? fdlowetf by Cy.Mm 
3 TyramiW (3b). WhePrt Gi?rm Agglutinin W s  in$stiaal ep#hsIiial cell8 at Ute 
basc of the crypts. 

NEW Life Science Products, Inc, 
=-  - Boston, MA 02118-2512 USA 

800-551-2121 (in U.S. o*) 617-482-9595 
Fax: 611-482-1380 

~ 2 q d : C M n p s r i s o n o f H W ~ d s d a o t i o n u r i n g c y ~  - 
Strsptah  -S TSA-Dhd (Cyanin8 3 FISH). Bbthyhted HW-16 E6 DNA probe 
hybridized to cultured CaSki cells. I Web: httpdhvww-- I 

Australia 1-800-252-265 Belgium 0800 94540 Canada @&sh 
Speahg) 800-677-9912 (French Speaking) 800-677-8856 France 
0800 907762 Germany 0130 810032 Italy 167 790310 Japan 
3-5820 9408 Netherlands 0800 0223042 Switzerland 0800 
555027 United Kingdom 0800 896046 

2a-b. Standard fluorescence detection canied out with Cym3conjuga:ed Streptavidin 
(Jackson ImmunoResearch Laboratories, Im.). TSA-enhanced fluwescence used 
Streptaviriin-HRP followed by Cyanine 3 Tymmide. S r k k  counterstained with Hoechst 
33342 (Mdecular Pmbes, Im.) and evaluated using a tetramethykhodamine filter. Photos 
taken using KODAK 1000 speed film with a 1 second exposure using a 40X objective. 

2cd. Protocol same as above but counterstained s l i i  evaluated using a multiband pass 
filter. Photos taken using KODAK 10M saeed film with a 1 second exposure using a 40X 
object'ie. 
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ITFE COUNTDOWN HAS BEGUN. I 
. . 

K N Q  EXfaACOST 

Coming soon, The Lancet f&tmzctfirt? full-text ontine. A new internet a 

tbjmmd online, plus NEW discussion pups and a wmpiete Qmm 
of Lancet activities not found in the printed journs ' 

Xa the rapidly &m@g world of di3iica.l rn&eif~c, 
T?w m e t  Interacdve is a vital tool fr- 
d pbysieians and m a  me arc he^,, 
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. specialtr 

Address 

Telephone _ fax e-mall 

TPank you. Pieem art d this coupon and taturn to: YTE LWGEf, 42 Bedford Square, London WCl 6 3SL, UK. 
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I 
in Sequence An J y s i s  

- 
Choose the standards GCG 

Used by over 30,000 scientists at more than 600 institutions 
worldyide, the GCG Wisconsin Package" is the sequence 
analysis package of choice. Scientists choose the proven 
technology of the Wisconsin Package for its: 

The Wisconsin Package covers all aspects of sequence analysis: I =-*- 
database searching sequence assembly 
sequence comparison protein analysis 
pattern searching evolutionary analysis 
primer selection secondary structure prediction 

Stm1 
" 

I in Database Aocess 
Prowl ,-taw in-house data as well as purchased databases 
can be formatted for accessibility in GCG or FastA formats. 
Public databases included with the software are: 

GenBank EMBL 
SWISS-PROT PIR 
REBASE SP-TREMBL 

I 
The GENESEQ" patent sequence databsse is available 
separately from GCG or Oxford Molecular. 

The convenience and accuracy of bimonthly updates to the 
public databases are available from GCG for an additional fee. 

Ease of Use 
Choose from three optional interfaces: 

I SeqLabe. Based on X Windows, SeqLab provides superior 
sequence and feature editing and annotation. 

SeqWeb". Use your web browser to analyze data on your 
desktop. Analysis results contain links to sequence 
resources in the databases and on the web. 

Batch. Scriptable command lines provide the ability to 
do repetitive and numerous analyses. 

I 

1 Extensions enable you to join in-house, 
third-party sofiware (such as CLUSTAL W and WU-BLAST), 
or Oxford Molecular software (such as SPS SWAT'", SPS 

I CroscMatch", and SPS Phrap") within SeqLab to provide 
1 a common interface and easy access. 

I For more information about Oxford Molecular products: For more information about GCG products: 
td: 1-800-876-9994 tel: (608) 231-5200 

http:ll~.oxmol.com/prods/bio Mtp:/lwww.gcg.comlframework 
e-mail: products@oxmol.com e-mail: framework@gcg.com 

Genetii  Computer Gmup 18 a wholly owned subsidiary of Oxford Molecular Group. Im. GCG, GCG logo, and Wismns~n Package am trademarks of Genetica Computw Gmup. Odord Molecular and Oxford Molecula logo 
are trademarks of Oxford Molecular Ltd. GENESEQ is a reglatered trademark of Oxtord Molecular Group, Im. SPS SWAT, SSP Cne-March, and SPS Phmp am trademarks of South* Parallel SoRrmre, Inc. 
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jk PCR* Enhawe yw success by 
intmjircing with our w& ofsimtists trained to provide 
comprehensive PCR WOTUW*&* E m c e  
of OW PCR satkf&ctiopt guarantee. 

~ ~ 1 0 m ~ t m  
We ensure your PCR needs are continually met 
by offering you a broad range of solutions, including: 

'?(I~F- 

rYwwil.IUn*rrwhd 
WlParWtr Routine PCR - Proven reliability 

RT-PCR - Convenient single-tube performance 
7 

InmSiae 
High FideUQf PCR - Accuracy ensured through proofreading 

m & d m t @  # Hot 8trt PCR - Increased sensitivity and laver background 
PCR SuppoFt Reagenb - Confidence in PCR results 

- "_ 

0 - 
. . 

RkSeYlls 
T l l  kr 
FAX 



one 

irst. 
Ask Christine Jacobs. 
As the 1997 prize winner; she discovered that being published in 

Science, winning US$20,000, a free trip to  Stockholm and appearing 

in this ad can be quite a shot in the arm. 

If you are a recent Ph.D. graduate in the field of molecular biology, 

you are eligible to  enter the 1998 Amersham Pharmacia Biotech & 

Science Prize forYoung Scientists. Just send us an essay based on 

your graduate thesis, and we'll take it from there. 

What's in it for you. 

The grand prize is US$20,000 with an additional seven runners-up 

winning US$5,000 and being ahnounced in Science. The winning essay 

will be published in full. The award ceremony will be held in Sweden 

in early December. The Grand Prize winner will feature in next year's 

Amersham Pharmacia Biotech & Science Prize forYoung Scientists 

advertisement. As an additional bonus, all winners and finalists receive 

a free subscription to  Science. 

Call for entries. 

To be eligible, you must have received your Ph.D, between January I 

and December 3 I ,  1997. Your thesis has to  be in the field of mole- 

cular biology and submitted to  us in the form of a 1,000-word essay 

which describes your work and places it in perspective with regard 

to  the field of molecular biology. The essay can be written in English, 

French, German, Spanish,Japanese or Chinese (Mandarin). 

immune 

The closing date is May 3 I, 1998. All prizes will be presented in 

Sweden in December 1998. Full details, and the required entry form 

can be collected from: 

* the administrator of the award committee 
at the address below 

* from the Science homepage at 
http://www.aaas.org/science/prize.htm 

* from the Amersham Pharmacia Biotech 
homepage at http://www.apbiotech.com 

in molecular biology 1- 

Arneoham Pharmacia Biotech and Science Young Scientist Prize Selection Committee 
Enquiriej in Europe should be addressed to: Science International Thomas House 14 George IV Street Cambridge CB2 I HH UK 

Tel: +?4 1223 302067. Fax: +44 1223 302 068 

Enquiries in the United States and other regions shou!d be addressed to: Science ! 200 NewYork Avenue, N.W., Room # 1053 Washington. DC 20005 USA 
Tel: + l 202 236 6553. Fax: + l 202 289 7562 
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