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and their corresponding 
antibodies, R&D Systems' 
array of chemokine 
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The sensitive beacon 2000 Fluorescence 
Polarization System allows you to measure high 
affinity, equilibrium binding directly in solution 
with as little as 10 femtomoles/ml of 
fluorescently labeled sample. 

The instrument provides precise. 
uncompromised molecular binding data in 
seconds, and performs applications as varied as 
protein-protein, protein-DNA. and antibody- 
antigen binding, as well as protease, RNase, 
and DNase assays. It does this all without the 
need for separation techniques, filtration, 
electrophoresis, immobili~tion or radioisotopes. 

ano ~cquires as little as 100 pl of sample. It also 
features easy interchange of interference filters 
for use with different fluorophores. 
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Sensitive to your 
budget concerns, 
you won't find 
more value for 
your money than 
the Beacon 2000 
from PanVera. 
Call today for 
more information. 

800-791-1400 
( I n  the USA and  Canada 1 

In addition, the Beacon 2000 features variable Equ~llor~um blndlng measuremene of Fluorescent ~strogm 10 Estrogen 

temperature control of the sample from 60- 6 5 0 ~ .  
Receptor and vwmln D Receptor uslng the Beacon 2000 FP System 
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L i f e '  'sgene discovery and Mizat ion 
services can be&youfind neur drug 
targets, or be& you know more about 

tbe ones you've alw found. 
Wken you need to u h t a n d  tbe 

association between a gene and a disease, 
ZifeSpan can belpyouJnd tbe ansurer: 

When 7- 

Gene discovery and 
localization services. 

High density gene 
expression arrays. 

Immunocytochemistry and 
in situ hybridization. 

250,000 proprietary 
on-site disease and normal 

tissue bank, covering all ages. 

LifeSpan BioSciences, Inc. 
has the solution to 
your needs. 
Lifespan BioSciences, Inc. 
700 Blanchard Street Seattle, WA 9812 1 
Phone: 206/464-1554 Fax: 206/464-1723 
Web Site: www.lsbio.com 
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edited by PHIL SZUROMI 

Not so slippery drops 
Superfluid helium4 is hard to 
contain since it wets nearly all 
surfaces and flows freely without 
dissipation. Ross et al. (p. 664) 
show that on uniform cesium 
surfaces, however, superfluid he- 
lium-4 will form isolated d ro~ -  
lets. The contact angle with tLe 
surface shows hysteresis depend- 
ing on flow direction, and the 
droplets pin to the surface, refus- 
ing to flow down an incline. 

A coupled plate 
Although it is known that oce- 
anic crust is spreading and sub- 
ducted crust is being pulled 
down due to mantle convection, 
the coupling between crust and 
mantle is poorly understood. 
Along strike-slip faults such as 
the San Andreas, where plates 
slide past each other, the con- 
nection between the crust and 
mantle is not even well defined. 
Henstock et al. (p. 650) provide 

a velocity model based on a seis- 
mic experiment near the Men- 
docino Triple Junction in north- 
em California that shows a nar- 
row, vertical zone of deforma- 
tion throughout the crust along 
the San Andreas fault. Strike- 
slip faulting appears to extend 
through the crust into the upper 
mantle, coupling deformation to 
mantle dynamics. 

Tube in a tube 
Carbon nanotubes are finding 
numerous applications and, to- 
gether with their boron nitride 
counterparts, show great poten- 
tial in nanoscale electronic ap- 
plications. Heterojunctions of 
carbon and boron nitride nano- 
tubes can be envisioned because 

A molecular basis for ethanol sensitivity 
People and animals differ in their sensitivity to the intoxicating and 
addictive properties of ethanol, but the molecular basis for this vari- 
ation has not been known. Miyakawa et al. (p. 698; see the news story 
by Pennisi, p. 573) show that mice missing one of the nonreceptor 
tyrosine kinases, Fyn, are hypersensitive to ethanol. They also lack 
the usual ethanol-induced phosphorylation of the N-methyl-D-as- 
partate (NMDA) subtype of the glutamate receptor (a likely media- 
tor of ethanol's intoxicating effects) and show no ethanol tolerance, 
as monitored by measuring ethanol's ability to inhibit NMDA cur- 
rent. The ability of Fyn to phosphorylate the NMDA receptor is 
likely a determinant of an individual's response to ethanol. 

of their different electronic prop- 
erties. Suenaga et al. (p. 653) 
have now succeeded in realizing 
such a combined structure in 
nanotubes forming structures of 
carbon, boron nitride, and in 
some cases further carbon layers. 
A strong phase separation be- 
tween the carbon and the boron 
nitride layers is observed. 

Birds in hand? 
One characteristic used to sug- 
gest that birds arose from thero- 
pod dinosaurs is hand morphol- 
ogy. The theropod hand is gen- 
erally thought to preserve digits 
I, 11, and 111. Burke and Feduccia 
(p. 666; see the Perspective by 
Hinchliffe, p. 589) examined the 
hands and feet of developing 
embryos of birds, alligators, and 
turtles and show that their 
hands develop to preserve dig- 
its 11, 111, and IV. This pattern 
is in apparent conflict with the 
identification of the first digit 
in Archaeopteryx. 

Relaxation in water 
Mid-infrared spectra of water 
can reveal the orientational 
dynamics of the OH groups of 
water, and by using fast laser 
pulses, the dynamics of the vi- 
brational and orientational re- 
laxation can be resolved for spe- 
cific subensembles of water mol- 
ecules. Woutersen et al. (p. 658) 
found that there are two distinct 
time scales for orientational re- 

laxation in the liquid. While 
weakly hydrogen-bonded water 
molecules may relax through 
both the fast and the slow relax- 
ation process, strongly hydrogen- 
bonded molecules can only relax 
via the slow process. 

Getting to the 
infected site 

After an infection, T cells that 
are specific for the infectious 
agent enter the inflamed site. 
Part of this extravasation process 
involves cell surface adhesion 
molecules in the integrin and 
selectin families. In an in vivo 
study, DeGrendele et al. (p. 672) 
now show that when T cells were 
activated through their T cell 
receptors in the regional lymph 
nodes, CD44 on their surface 
was activated to bind to its 
ligand hyaluronate (HA) and 
acquired the capacity to roll. 
These activated cells next 
moved into the blood stream, 
and their enuy into inflamed tis- 
sue required both CD44 and 
HA. Thus CD44 is a key player 
in the movement of cells into an 
inflammatory site. 

Why a Y? 
Although most chromosomes 
appear to contain a diverse set of 
genes, Lahn and Page (p. 675) 
have tested the theory that the 
Y chromosome may contain a 
functional organization. A sys- 
tematic search of the Y chromo- 
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some (specifically the nonre- 
combining part, which includes 
95% of the chromosome) re- 
vealed 12 novel genes or families 
of genes. These genes fell into 
only two classes: Housekeeping 
genes that are also expressed on 
the X chromosome and genes 
expressed specifically in the tes- 
tis. In this way, comparable ex- 
pression of housekeeping genes 
in males and females and the 
pressure to enhance male repro- 
ductive fitness are maintained. 

Population losses 
How many populations, demo- 
graphically or genetically distin- 
guishable groups, are there on 
Earth, and how rapidly are they 
being lost? Hughes et d. (p. 689; 
see the Perspective by Myers, p. 
597) estimate, on the basis of 
published studies of population 
differentiation for a variety of 
taxa and distribution maps for dif- 
ferent species, that there are sev- 
eral billion populations globally. 
Using the rate of tropical defores- 
tation as a surrogate for habitat 
loss, and assuming that popula- 
tion loss parallels habitat destruc- 
tion, they calculate that around 
16 million individual populations 
are disappearing each year. 

Surprising survival 
The effect of mass extinction 
can be enormous in terms of spe- 
cies loss, but what is the effect on 
the preservation of the history of 
life? In a mathematical analysis, 
Nee and May (p. 692; see the 
Perspective by Myers, p. 597) 
show that even with an extinc- 
tion event that removes at ran- 
dom 95% of all species, the bulk 
(80%) of evolutionary history 
will be maintained in the surviv- 
ing 5%. The study may help fo- 
cus conservation policy for deal- 
ing with the current anthropo- 
genic biotic crisis, even though 
the importance assigned to spe- 
cies is usuallv not related to their 
evolutionary history. 
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Total RNA in 30 minutes ... 

... with QIAGEN RNeasy Kits 

In the hands of an expert or a novice, RNeasy@ Total The RNeasy Total RNA purification system requires 
RNA Kits are the fastest, easiest way to purify high- no tedious phenol extractions or precipitations - 
quality RNA. just load, spin, and elute. 

RNeasy s i m p l h  small- to largescale total RNA 
isolation by combining the stringency of GlTC lysis 
with the speed of silica-membrane spin technology. 

Purified Total RNA 

User variability is eliminated, providing high-quality 
RNA and reliable results every time. For pure RNA 
in as little as 30 minutes, order RNeasy today! 

RNeasy Mini RNeasy Midi RNeasy Maxi 
Spin Cdumn Spin Column Spin Cdumn 
'00 ~9 1 mg 6 mg 

RT-PCR from less than 100 cells 

the RNeosy Maxi  Kit from the indicated sources. All 
tissues were from mouse. 

RNeosy ~ ; n i  Kit from the indicated numbers of Hela cells 

Try RNeasy at no risk - we guarantee your satisfaction! 
The PCR process IS covered by US patents 4,683,195 ond 4,683,202 or equivalent in other countries, owned by Hahonn-Lo Roche AG. 

hb://www.qiagen.com 
USA: 

Z r G m b H  QlAGEN Inc 
Austmlim: Canada: France: Swilzedand: UK: 
QlAGEN F?y Ltd QlAGEN Inc. QlAGEN SA QlAGEN AG QlAGEN Ltd. 

Tel 02 103-892-240 Tel 800-426-8 157 Tel 03-9489-3666 Tel 800372.961 3 Tel 01 -60-920-930 Tel 06 1-3 19-30-3 1 Tel 01 293-422-999 
Fax 02 103-892-255 Fax 800-71 8-2056 Fax 03-9489.3888 Fax 905-501.0373 Fax 01-60-920-915 Fax 061 3 19-30-33 Fax 01293-422.922 
MSTRIBLIIORS Au&/Hungary/Sbvnii Aurhia ( 1  )-889 18 19 B&ium/LuMlbug: 08001-98 15 Chim: (852) 2896-5283 Gsch Rep&*. (02) 4447 1239 Denma* 4386 87 88 
rhd: (o9).8b455 I - p~ j.643 air8 la p~ 1 ~ 4 2  1714 M pz)45244 47 r p55)5w 1871 w: pq~684-1620 -, 924.8697 r*b+: p 3 ) n 1 2 0 9 9  @a@@@ ; 
Mexico, Cenhul & SwIh America: USA (1)-805-294-7940 Th. Nhrbnds: (033)495 00 94 New Zealand: (09) 4 18 3039 or 0800 807 809 Nomay: 22 90 W 00 PAnd: 
(0711735 813 Porlugal: (1)-7580740 Singapom 4457927 SkvakReplblic: (07) 54 01 336 bum Ahica: (021) 615166 Spin: (93) 401 01 01 S&: (08)6213400 b i n :  
(02) 880 291 3 Thailand: (02) 41 2 5672 In otha counkias cmlmt QIAGEN GmbH, Germany 
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M ~ c r o p r o c e s s o r  l ~ q u i d  leue l  c o n t r o l  and  a l a r m  s y s t e m  

16  p r e s e t  a u d ~ b l e / u ~ s u a l  a l a r m  cornbir lat ions 

Exclusiue 24 t r i - c o l o r  LED c o n t ~ n u o u s l ~ )  dtsplays 

ac tua l  Lhi2 leue l  and  c o n t r o l  se tpo in t  

Four t a n k  s lzes ~ u ~ t h  capacl t les o f  6,318, 14,000, 

25,000 and  40,300 u ia ls  (2.0rnl) 

Lockable c o n t r o l  pane l  and  I ld  

Dual gaske ts  on  l i d  reduce  rnols ture rn lgrat ion 

Unique non-CFC u r e t h a n e  I ld  ~ n s u l a t i o n  w i t h  

d e d ~ c a t e d  ~ ~ e n t  ( p a t e n t  p e n d ~ n g )  

Counterbalanced l i d  w ~ t h  I@@'%, clearance a l lows  easy 

r e t r ~ e u a l  

Dpt lonal  Thermal Data Pr in te r  a l ~ a l l a b l e  f o r  ua luable 

docurnentat ton 

UL, CXH, C E  [ ILL  1010)  

I '  

Forma Scientific, Inc. 
Box 649, Mar ie t ta ,  OH 45750 
1-614-373-4763 F a % : l - 6 1 4 3 7 3 - 6 7 7 0  
U S A  a n d  C a n a d a  1 - 8 0 0 - 8 4 8 - 3 0 8 0  
In te rna t iona l  Distr ibutors Wor ldwide 
Rn IS0 9001 Company 
ht tp : / /www.forrna.com 
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A  TASTY R E D U C T l O N  l N  

T H E  PRICE  O F  Z U C C H A N A .  

1 W O R L D . s  L E A D I N G  S U P P L I E R  O F  S Y N T H E T I C  D N A  
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DRUGS THAT COULD TELL SICK 

CELLS FROM HEALTHY ONES, 

AND THEN SELECTIVELY 

DESTROY THE TARGETED ONES. 

From earliest practitioners, medk minimally invasive procedure. 

cine has sought notjust effectiveness Photopoint may have application 

but precision; to treat disease with for a wide range ofconditions ranging 

minimal effect on healthy tissue. hcancerstoeyediseases,andisnow 

% a doctor, the holy grail is selec. being tested in pr&d and dinica 

tivity that virtually gets down to the studies in theus. and internationally 

level of the cell. Through our strategic alliances and 

%day, there is an emerging proce- corporate partners, we're buildmg a 

dure that gets tantalmngly close to Ladaship position for the marketing 

this dream. of Photopoint drug, @a-proctucmg, 

This is the vision of PhotoPointy and hght delivery devices. 

a dramatic new medical procedure And through Miravant's experience 

being developed by Miravant. It may in d e & q  precise dosimetry, we may 

give the medical practitioner a bring a new level of precision to the 

degree of selectivity and control in a treatment of disease. 

4 P b o w ~ b a s p o r m t l o l t o ~ y  ugctarangcof I n c ~ s a r d i e r .  tbc W m o k d n r g i s ~ r n t d a n d  is is d i d  at tbc mrga m. A mall d i o d c h c d  

s ~ h q m @  raoirud-b unga &.It mnoinr iMcrkx unril s y s m  p a u s  tbc ligbt, and spccnl dwica dcliua it 

rttincrlabnmditicr cxpoKd to a spccifi wmnlrngcb o f n o n - t b d  rcd ligb~ witbin tbc but$ or on its su$m. 



Ergctcd cck arc duuycd an intoanion bcnuun tbc drug 

and dx light,witb m i n i d  h n  sidc cfuu P f m t o ~ n a w  

in clinical &I, k bring dmclopcd as an ou~'cntproccdwc. 

Lcarn morc about PhotoFbiniand Miravant (Nasdaq : MRVT) at 

wmirmnrmm,ncall to l l - f i cat888-68y~8TbCcomp~yi~u~  

rupu'rc U. 5. Foodand Drug Administration approval b@c marketing. 
6 MIMVANT MEDICAL T E c H N o L o t l E s  
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I UNLEASH i -.. xsa I 

1 PROTEIN ANALYTICAL 

You don't often hear the word 
"awesome" used to describe ana- 
lytical instruments. But Finnigan's 
LCQ"' with SEQUESTT" delivers 
truly awesome speed and power 
in protein analysis. 

We've paired our MS/MS ion 
trap technology with new web 
browser SEQUEST software, 
breaking all bamers for automatic 
library searching. As genomic data 
bases expand, so do SEQUEST's 
productivity gains. 

It's Not Fiction. 
The LCQ also provides MS/MS 

performance for the price of many 
MS-only instruments. This makes 
LCQ's breakthrough performance 
available for routine analysis in 
addition to high-end research. 

This powerful, versatile mass 
spectrometer provides primary 
protein sequence information 
quickly and accurately, often 
requiring less than onetenth the 
amount of sample needed by 
traditional instruments. 

Plus, LCQ easily identifies 
proteins and their modifications, 
even in complex mixtures. 

It takes a lot to get us this 
excited over a new system. Share 
in the excitement bv calling vour 

Australia Tel. 02 9898 1244 
Austria Tel. 1 523 26 11 0 
France Tel. 1 6918 8810 
Germanv Tel. 061 03 4080 
Italy ~e1.-2 95059 266 
Japan Tel. 03 3372 3001 
Netherlands Tel. 031 8 527266 
Peo~le's Re~ublic of China -, 

nearest Finnigan office or visiting Tel. 01 0 6841 8790 
Spain Tel. 91 661 0642 

our website: Sweden Tel. 08 6800101 
United Kingdom Tel. 01442 233555 
U.S.A. Tel. 408 433-4800 

A subsidiary of ThermoQuest Corporation 
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Introducing the Model S2001 
Sequencing Gel Electrophoresis Apparatus 

Life Technologies" has long been the industry leader in provid- 
ing reliable and easy-to-use apparatus, reagents, and supplies for 
the manual sequencing of nucleic acids. Now, this family of 
products has been even further improved with the addition of 
the S2001 Sequencer. 

Quicker Run-Time 
*Optional cooling base allows higher voltage, saving a 
third of the electrophoresis time. 

Easier Preparation 
Patented silicone Gel Casting Clamp permits simple, 
leak-free casting in minutes. 

Cleaner Operation 
Improved gasket-sealing system creates even pressure, 
providing leak-free peformance. 

*"One click" clamps provide optimal pressure by prevent- 
ing over- and under-tightening. 

U.S. Academic and Government OrderslTECH-LINEw: (800) 828-6686 
U .S. Industrial OrdersITECH-LINE: (800) 874-4226 
Internet Ordering: www.lifetech.com 

IB More Technical Information 
www.lifetech.com 

Safer Buffer Disposal 
Patented drainage system allows radioactive waste to 
flow into separate compartment in buffer reservoir. 

Improved drain lever is either "on" or "off," elimi- 
nating guesswork. 

Better Temperature Control 
*The S2001 Sequencer is compatible with the PS9009-TC 
Programmable Power Supply that monitors and regulates 
temperature through its optional temperature probe. 

In addition, all glass plates, combs, and spacers from the 
S2 Sequencer fit the S2001 Sequencer to make your upgrade 
to the S2001 Sequencer easier and more economical. 

Prrw a&- 
Model d ? ?  21 105-523 
Apparatus with S ~ O O I  c&liig Base and  as& Clamp 

- 

Model S2001 Sequkncing System with PS9009-TC 21105-820 
Programmable Power Supply with Temperature Probe 

LIFE @TEcwoLoaEs. 
Producer of GIBCO BRLTM Products 

U.S. Academic & Government Fax Orders: (800) 331-2286 U.S. Industrial Fax Orders: (800) 352-1468 Thex products are for laborato~~ research use only and are not intended for human or 
Latin America Orders: TO OrderITECH-LINE: (301) 840-4027 Fax: (301) 258-8238 animal diagnostic, theqxutic, or clinical uxs, unless Mhmise stated. All trademarks 
Canada Orders: To Order: (800) 263-6236 TECH-LINE: (800) 757-8257 Fax: (800) 387-1007 are the properly of their respective ownm. 01997 Life Technologies, lnc. 97-209 
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. . .with the new Lumi-ImagerTY Workstation-an innovation that 

L allows yw to visualize, quantify, and analyze experiments whwt 

b the need for x-ray fiim! 

A leap ahead in chemilrninescent imaging 

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

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

new standards in detedbn sensrbvrty and analysis accuracy. The 

chip, with 1.3 million pixels, gwmtees superior image resolution 

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

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

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

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

follow the toolbar prompts. Even data management is simplified 

by electronic archiving of resub, eliminating the need and @of 

x-ray film! 

A greater level of performance and produc- - 
t 

tivity in less time and fewer hands-on] I 
1 stepthat 's  how to set a jump on labeling 

exclusively from Boebringer Mannheim. "3 



Highest throughput for SSCP and any other proven The only system for new Temporal Temperature 
techn~que, all in one system. Fol e'rlcletit 7iLr'at 3n Gradient Electrophoresis. DCode is :lie on1 s\ sterr . , 
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Some see DNA 
as a commodity. 

Weprefera more 1 
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 BFAM, HEX, 
TFT, 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 
Laboratory, a joint venture of The Florida State 
University, the University of Florida, and Los 
Alamos National Laboratow 

Genosys Biotechnologies. Inc.. The Woodlands, Texas, Phone: (281) 363-3693, E-Mail: info@genosys.com Cambridge, U.K., Phone: (t44) (0)1223 839000, E-Mail: genosys@genosys.co.uk 
Circle No. 39 on Readers' Service Card 



LIMITED 

b 
ME OFFER! 

TAQ DN~POLYMERASE 

159 U.S. PER UNIT UNTIL 



WITH ENZYMES, KITS, REAGENTS, IS SIGMA. E.u.MENT,AccEssoRIEsAN. 

TECHNICAL KNOW-HOW, SIGMA PUTS THE POWER OF THE POLYMERASE CHAIN REACTION I N  YOUR 

HANDS. WE'VE MADE I T  A PRIORITY TO OFFER EXACTLY WHAT YOU NEED TO GET THE MOST FROM 

PCR. IF  YOU'RE SERIOUS, YOU'LL MAKE SIGMA YOUR SOURCE. 

-Achieve long and accurate 
amplification with AccuTaqN LAt* 
Polymerase Mix. 

-Get a hot start with ~aqstart" 
Antibody in one step, with 
no wax. 

Ideal for amplifying genomic DNA 

targets 

Amplifies genomic targets in excess 

of 20 kb 

Amplifies bacterial or viral targets up 

to 40 kb 

Increases fidelity by 6 . 5 ~  over Tag 

DNA polymerase 

Licensed for Long PCR 

Reversibly inhibits native or 

recombinant Tag DNA polymerase 

Polymerase activity is completely 

restored after first denaturation step 

Reduces risk of nonspecific amplifi- 

cation products 

Eliminates the need for wax 

Reduces risk of contamination 

Simple 5 minute procedure to inacti- 

4IlD Ensure longer reads with 
robust, efficient KlenTaqm LAt* 
Polymerase Mix. 

vate Tag polymerase for immediate use 

Inactivated Tag polymerase can be 

stored at -20°C for later use 

Excellent for amplifying bacterial, 

viral and cDNA targets up to 10 kb 

Increases fidelity by 4x over Tag 

DNA polymerase 

Broad magnesium tolerance mini- 

mizes need for optimization 

Licensed for Long PCR 

4IlDSimplify Hot Start PCR with 

JumpStartN Taq DNA PolymeraseT 

Ready to use. Tag DNA polymerase 

inactivated with TaqStart" Antibody 



Everyone who completes 
and returns the reply card in 
hme will be ehgble to win 

our Grand Pnze a one-week 
mp for two m Yellowstone 

Nahonal Park, where 
ntermus aquattcus was 

&covered See rules for 
further details. 

Try our Tag DNA Polymerase*, 
it's second to none. 

For standard PCR targets up to 5 kb 

Reliable recombinant form 

Consistent results and excellent 

stability 

Licensed for PCR 

-Clone PCR products up to 
6 kb into any EcoR I restriction 
site with ~xoclone" PCR 
Cloning Kit. 

Simple 5 minute treatment yields - EcoR I "sticky-ends" ready for ligation 

No precut cloning vectors to purchase 

We've made it our business to 

bring you the best. 

Sigma offers one of the most 

carefully compiled collections of high 

quality PCR products to ensure your 

success and satisfaction. In addition to 

those detailed here, they include: 

PCR Core and Optimization Kits 

Nucleotides and Reagents for PCR 

PCR tubes, tips and plates 

Thermal cyclers 

Win a trip tn Yellowstone! 

When you return the enclosed reply 

card you will be entered in a drawing for 

a trip for two to magnificent Yellowstone 

National Park, where T h e m  aquaticus, 

source of Tq DNA Polymerase, was 

discovered in a hot spring. There will be 

two drawings, with one winner from 

North America, and one winner from 

outside North America. 

Don't despair if the card is missing. 

You can enter the Grand Prize drawing receive a comprehensive 
brochure on our PCR 

via our Website or by calling 1-800- products, re- the card, 

282-1298. One entry per person. See 

rules for further details. 

See our Website for details and up- 

dates on PCR products, protocols and 

processes. 

call 1-800-282-1298 and 
reference literature code 
BKR, or visit our Website. 



Worldwide Service and Technical Support 

In addition to our worldwide tnanufacturing sites, Sigma offers un\urpa~sed \ervlce 
and technical wpport to our cu$tomer$ around the globe. 

FRnce 
SIGMA-ALDRICH CHlMlE S.tr.1. 

Tel: 54 1 807 032 1 Tel Numbrokr t  0800 21 14 08 

Fax: 54 1 807 0346 Fax Nurnbro Vert 0800 03 10 52 
Tblbphone: 04 74 82 28 00 
Tbl-ie: 04 74 95 68 08 

Aurbplia 
SIGMA-ALDRICH PTY., LIMITED 

Free Tel: 1-800-800-097 
Free Fax: 1-800-800-096 

Sydney Tel: 6 1 -2-9841-QSS5 
61 -Z9Wb-WN 

SIGMA-ALDRICH H A N D B i S M  
T&O1-(605-(N-IO 

Free Tel: 0800- 14747 
Free Fax: 0800- 14745 I 

Tel: 03 899 13 01 
Fax: 03 899 1 3 l l 

Brazil 
SIGMA-ALDRICH QUI'MICA 

BRASIL LTDA. 
Tel:(OI I) 231 1866 
Fax: (0 1 1 ) 257 9079 

C d a  t 
SIGMA-ALDRICH CANADA LTD. 

Free Tel: 800-565- 1400 
Free Fax: 800-265-3858 

Tel: 905-829-9500 
Fax: 905-829-9292 

Czech W u M k  
SIGMA-ALDRICH s.r.0. 

Tel: 02-23 1 7 36 1 
Fax: 02-23 17 356 

1-b 
SIGMA-ALDRICH S.r.1. 

Telefono: (02) 334 17-3 10 
Fax: (02) 380 10737 

Numero Verde: 1 67-8270 18 

G e r m w  SIGMA-A~R~CH JAPAN K.K. 
SIGMA-ALDRICH CHEMIE GmbH 

l* 

Toll-Free Tel: 0 120-07-0406 
< 

Tokyo Fax: (03) 5640 8855 

Sigma-Aldrich (O.M.) SIGMA-ALDRICH KOREA 
Tel: 00 30(0) 1994-383 Toll Free Tel: 080-023-7 1 I I 

Fax: 00 30(0) 1994-38 Toll Free Fax: 080-0.23-81 1 I 

Hungvr 
SIGMA-ALDRICH Kft 
Tel: (06- 1 ) 269- 1288 
Fax: (06-1) 153-3391 

~ ~ A - A L z ~ H  cow 
Hyderabad Location 

Tel: (040) 244 739 
Fax: (040) 244 794 

New Delhi Location 
Tel: (0 1 1 ) 689 9826 
Tel: (0 1 1) 689 7830 
Fax: (0 I 1) 689 9827 

South Africa 
SIGMA-ALDRICH (PTY) LTD. 

Toll Free Tel: 0800 1 10075 
Toll Free Fax: 0800 1 10079 

Tel: 0 1 1-805-5230 
Fax:O11-805-5215 

1rdPnd 
SIGMA-ALDRICH IRELAND LTD. 

TekO1-404-1900 
Fax:O1-404-1910 

Toll Free Tel: 1800-200-888 
Toll Fre Fax: 1-800-600-222 

Fax: 02-783-50 

Mexico 
SIGMA-ALDRICH QU~MICA 

S.A. de C.V. 
FreeTel: 01 -800-007-5300 

Tel: (5) 63 1-367 1 (Mexico City) 
hx: (5) 63 1-3780 

spPin 
SIGMA-ALDRICH QU(MICA S.A. 

I d  
SIGMA ISRAEL CHEMICALS LTD. 

Free Tel: 1 77-022-7022 
Tel: (08) 9484-222 
Fax: (08) 9484-200 

TheNdwhds 
SKiNA-ALDRICH CHEMIE BV 

T i  Gratis: 0800-022 90 88 
Fax Gratis: 0800-022 90 89 

Tel: 078-62054 1 1 
Fax: 078-620542 1 

No- 
SIGMA-ALDRICH NORWAY AS 

Tek2209 1500 
Fax:2209 1510 

e-mail IFH@powertech.no 

Pdvld 
SIGMA-ALDRICH Sp. z 0.0 

Tel: (06 1 ) 823-248 1 
Fax: (06 1) 823-2781 

SIGMA-ALDRICH C-Y LTD. 
Free Tel: OgOO 37373 1 
Free Fax: 0800 378785 

Tek01202 7331 14 
Fax:01202 715460 

United States 
SIGMA 

Tel: 3 14-77 1-5750 
Fax: 3 14-77 1-5757 

Toll Free Tel: 800-52 1-8956 
Toll Free Fax: 800-325-5052 

Internet: 
http:/lwww.sigma.sial.com 

-- 

0- 800-325-301 0 Quentity PricingIStanding Orders 
Fax 800-325-5052 Sigma-Aldrich Research 800-521 -8956 
Technical Service 800-325-5832 DevelopmentlManufacturing inquiries 
Customer Service 800-325-8070 Sigma-Aldrich Fine Chemicals 800-336-9719 

* 
SIGMA-ALDRICH 

Sigma 3050 Spruce Street, St. Louis, YO 63103 

7'he *- &AU)RIUT aRUb BSUPELCO 
SIGMA-ALDRICH $ z", speclaay- ~hromstography 

and- P m a n c s r w ~  Family ~denca~beamil  ~hemical~ynthes$ . ~ f o r ~ e s e a r c h  and ~uri~cabon 

Signs-Aldrich Research is the research sales and marketing division of Sigm-Ahikh, Inc. S$naAldrich Fw C h e m i i  is the bulk division 0s Sigma-Aldrich. Inc. 

0 1997 Sigma-Aldfkh Co. ABC 9087-312-33524 Printed in USA S i i  brand p d w b  ere @dd lhmugh SignsAldridl. Inc. 
Siama-Aldrich. Inc. mvranta mat its cmduUs mnform W Uw infomation conWned h (Ms and other Sians"drkh oWhIhn6. Purdlaser must dei& suitaMlihr d Ihe 
p&~~s) tatwir - lgo ~ d l t i o n a l t s r m s ~ ~ ~ e p p l y . ~ ~ e a s e s e e n v e r s e ~ b m e d a ~ a d m g s l p  
ArmTqm, Exoamem and JuqStnP an badanarles d Sigma-Aldrioh Co. KlenTaq'" is a badmsrk d Waym Barnes TaqSlarcN la a rmdemark d CLONEECn Labaatones, Ire 
% P u r d l a r a d h i s p o d u d i s ~ b y a Y m l b d ~ m u s a # n U w ~ C h a h ~ ( P C R ) p c o c a s & ~ n ~ w m a ~ c y d r w h o s s u s e h  
h e ~ ~ d ~ P C R p c o c a s i s ~ b y h e ~ ~ k e , e Y h a b y ~ m ~ ~ g l ~ , ~ e  anau(honzedhermplcyduThse 
~ a r e e o l d ~ U m n d n n ~ w l l r F  HolmnnlaRocheLki,Roohekbbou)u8nbra,hc.mdThePakh-EmwComaa(ar 'ArmTaamiAandKlenTlwrNLAare 



rith yigma's complete li 
~ene  trrnsfer ~ ~ 3 d u ~ t s .  eye~v54 %"Qs 

Yhatever m 1 you use fi transfectio Sigm 
product - ready-to-use kits, reagents and electrop 
ins1 merits- Al l  i 

ma offers complete kits for 'o of the most widely use 
~ n d  versatile transfection techniques. Our easy-to-use kits - 

3 -=> << 3 

,* -3 -'h ,. calcium phosphate.wprecipitation and DEAE-dextran"" "."-a 

nediated transfection include all necessary --agents plus 

serum-free media. 

research involves transfection by e 

I 
I clear protocols for use. I 

Three reagents are available for your transfection needs -two 
lipids, DOTAP and DC-cholesterol, plus ESCORTTM liposomal 

reagent. ESCORT, an optimal blend of cationic and neutral lipid 

gives you efficient gene transfer and superior versatility - t~ - 
sient or stable transfection of adherent and suspe 

I full serl 

:troporation, Sigma's 1 
technologically advanced electroporators 

_ ~ n g  in your lab. Settings are optimized for any host cell - 
jacteria, yeast, plant or mammalian systems. Competent cells 

are also available from Sigma. 

L ~ a r  r More ... 
Call 1-800-282-1 298 today to obtain our FREE brochure 

Louis, MO 63178 USA 

I 





WE'VE GOT THE 

Astra Merck has become 
one of America's Top 20 
pharmaceutical companies by 
marketing pharmaceuticals that 
we did not invent. 

Instead, we identify the most 
promising products from out- 
side discoverers. Then we part- 
ner with them to help develop 
and market these products. 

That assures each of our 
partners that we don't compete 

with them. And that our focus 
will be on the success of their 
discovery. 

It's a unique approach. 
But it's working. Our develop- 
ment efforts have expanded 
indications for a gastrointesti- 
nal medication that has become 
one of the most prescribed 
drugs in the world*. 

Our staff members have led 
NDA, SNDA and MAA filings 

for products in a broad spec- 
trum of therapeutic areas: 
gastrointestinal, cardiovascular, 
CNS and respiratory 

If you have a promising 
discovery, contact us. Maybe 
something will develop. 

Call 1-800-236-9933 in the US., 
or visit www.astramerck.com. 
Or write: Astra Merck Inc., 
725 Chesterbrook Blvd., 
Wayne, PA 19087-5677, USA 

\ EXCEED EXPECTATIONS. 
*Source: IMS Midas. total pre?criptio~is of all drugs. 
Cl99iAska Merck Inc. Alright? reserved. 156282 7/97 

Circle No. 61 on Readers' Service Card 



NEW I 

MASTER THE ART 

A l ~ b r a y  of phage. 
each drsplayrng a 
pept~de sequence, 
is exposed to a 
plate coated with 
target 

. , 

NEW ENGLAND B I O ~  now offers three R.Du Phage Display 
Pepude Library Kits - *#Mdmlbridr altd tpmdnnbd ndiQa 
rdclwnw-kryl-mhw k ' i  
have a combi~ed diversity of over 7 billton random pe@de mqwms, ait 
displayed on the surface of bmer%phage M13. This cmWs 6 physleal 
linkage lmtween an affmity-selectable peptide sequence and the DNA that 
encodes it 

A WWE RANGE OF APPLICATIONS 
Take advantage of sequence and conOext diversity, screen for w ide  
]@ads for a variety of targets: including antibodies, cell wrkereseptws, 
and emymes. The compact and atfemely stabla nature of MI3 phage 
permits bath in Vivo and in vim screening, biopamiclg againsttargets in 
solution or immobihised on a matrix, and L i l y  strmgent W i n g  and elution 
conditims ... W U W W - ~ ~ R W  
pmU;JnlcruLI No k n W g e  of the target %bucture is required. 
Master your own smh, call 1-800-NEB+A!3S or visit ur on the WWW. 

Ta OmER 
Ph.0. Kkp&ide sufficient magents for 10 indfqdent biopenning experiments: 
#I00 ma.-? Ik#r 7- m, complexity 2.0 x to8 clones 

~i 10 plru.42 w sZ& t~kug, complexity 1.9 x 109 clones 

R120 Ph.D.-C7C D V  7 u r  Likrrr, complexitv 
C a a n r a Y m b m 0 f ~ ~ ~ ~ ~ " a y ~ B l n m a h m r o y a r ~  &ml%¶7tscvz3,m, 3 . 7 ~  109ctms 
Sau484uivaS57l,%nanlarccuaedpentrrgRohHansendrmvltmmartm,Drrmrfd~Dsvalqnart 
Um Corp. KU Cmh& M40213Lt Iu16171P5a01 

For more information, visit 

Ikvr E q l d  Diohb kt. 3ZTozer Road, Bevariy, MA OW5 USA 1-800MEB-LABS Tel. 1978) 927-5054 Fax 19781 !Qi-1-1958 em*. M@neb.wm 
r r*rr€qbd 8 - i  W TeL (80g)387-#W5 ($06) 672-3310 Fax W) ER-3!4 enril: info@Cmub.com 
B IkrrEql8b&Pbbba 6 d b L f b d  lywLlk at6.nrl TeL (OIW 83 1 3 1  3131 Fax IWS5) 83g19 mail: infoeds.neb.com 
B Nm EqW b#rb IUO UC Tsl(9800) 11 811 101W 8 D 1 6  hx (0l4W 421057 mail: infoeulureb.com 

0ISTPlBUTORS:Aoanfia @!I SWRS% BeJpiunr IWWSl lb;  W t U l l 1 ~ I k 1 m ~ r k  131) 6g2000. F$lend W3B4-121; Fmnca 11134 68 2424: 
Greece IM) -, Hpng K o q  28489988: indie YW3lW& krasf 0311; Mexico (5) 519346% 
Netkerk&Wa0091;khM@Irltkmma 10. fiwilzedsnd (081) 181 (7-a; TaiwMt IMI 6802913 





DNA from indiv 
membranes suitabl 

Yea~t  ORFS Over 6,100 amplified yeast open reading frames sold 
individually or as a complete set. 

quencing, microsatellite development and congenic 
1 model construction. 

Qccelerating qiscoveryTM 
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LI-COR's new & Syam brings high productivity to your 
lab through the power of twodye, infmred technology. 
High throughput. High accuracy. New approaches that save 
you time and money. It's all part of the I R ~  equation. 

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

Rapid Gene Discovery 
I R ~  S'm can run over 8500 genotypes per day, leading to 
faster gene discovery. J3igh-sensitivity IR detection, advanced 
imaging, and our Gene ImagIR" soha re  provide a powerful 
solution for fragment analysis applications. 

. 

The Idbred Advantage 
Researchers around the world have discovered the long reads 
and high accuracy of LI-COR i&ed systems. But high 

Longer Reds, No Compromises quality data is only part of the  formula Outstanding 

With an I R ~  System, you don't have to sacrifice read lengths reliability, affordability and fi-iendly technical support are 

or accuracy to sequence more samples. I&ad lengths also part of the equation. 

over 1000 bases with 9996 accuracy are routine. Now there's a new formula for productivity! 

Half the Reactions 800-645-4267 
A new sequencing approach called Simuhneous www.lkor.com PAX: 402-467-0819 
Bi-dim-tional Seqamcing (SBSIM) saves YOU 50% on 
time and reagents. With SBS", you sequence both ' bmpa: MW6 Biotecb 

Phone: (49) 80 92/82 89-0. FAX: (49) 80 9212 10 84 
directions on a template by combining forward fficnR Japan: Atelra Co. Ltd. 
and reverse primers in the same reaction. Twice Phone: 81 (422) 45-5130 FAX: 81 (422) 48-5886 
the data fkm each reaction helps you complete Mllar Counttiw: 
your projects faster and easier. B I 0  T E C H N 0 L O  G Y D l V l S 1 0 N Consult our web site for worldwide representatives. 

CWNo.31 ~nReadersSServiceCad 



1 V h  the 

with p r m g a i  h d  away of 
1 

ce with rapid results using our@oven enqmes, 
' 

reagents and systems for PCR. Enhanceyozl; w c e s  by 1 
intdacing with our network of scientists trained to provide - I 

1 
comprehensive PCR support worldwide. Experience the value , 



YGet an early start with BacTenm 

The first authentic p10 based baculovlrus expression system 
for unprecedented recombinant protein production soo3 

S e late phase romoter system, pl0 
%o times hi& recombmant protein production efficiency 

Both polyhedrin and p10 y e  eymssion are abolished g No badqound of very ate w a l  polypeptides in your preparauons  PI^ I 

The 10 pmmoter is activated earlier in infection time-course than Noll 
XJW I 

pol Ldrm promoter a sac 11 1 
Earlier recombinant protein production ~v rind 11 

The absence of 10 pol eptide delays the lysis of infected cells M I  
1192 

For increase! recom6%ant protein accumulation 
Very high level of recombinant protein expression 

10 to 50% TCP ( t d  cellular protein), up to 5OOmg/Lter of culture 

Quantum Blotechnologles offers you the B.E.S.TmTM In Baculorinu --on m m  Technolm. 

A complete and versatile line Custom servl~es 
\ \  Standard pTen 12 and pTen 21 transfer vectors with multiple We BaculOvirus 

cloning sites inserted in opposite orientations. recombinant construction, 
amplification and bulk production xu pTen-ACEm for the direct secretion of heterologous proteins. of mombinant pmtein. 

pTen-'Ibvinm for simultaneous expression of two proteins. 

1801 blvd de Moironnewe West, 8th floor 
Montreal (Quebec) Canada H3H 1 J9 
Td.: (514) 935-2200 or 888-DNA-KITS UANTUM F- 

Td.: (33) 1.48.70.55.00 
RIOT&'CHNOLOG~ FE (51 4) 935-7541 or 888-688-3785 B IOPROR F Fax: 1331 1.48.51 59.90 

Inkmet hftp://www.qbi.unn E-mail: info@qbi.Com 

TON FREE NUMBERS: TEL: 1-888-DNA-KITS HU(: 1-888-688-3785 
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, dedicated custo 

I responsiveness to en ging t 
I comprehensive product development for the 

~hg~maceut ical  and biotechnologv i 
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+ ~uild your reputation 

:e our 

,.,, 141 -945-005 
I) 141 -946-61 73 

Further your great discoveri 
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i t  LL THINK A l l T  THE GLhvEI. 

MICR FLEX" 
ONLY SOLD THROUGH AUTHORIZED DISTRIBUTORS. 

FOR A DISTRIBUTOR NEAR YOU, CALL 1-800-876-6866. 
Clrcle No 37 on Renders' Serv~ce Card ASK FOR CODE SCM 1097 
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Noh-ISOTOPIC LABELED DNA 
Alkaline Phosphatase 
Fluorescent Labels 
Molecular ProbesTM Dyes 

cleotide synthesis and non-isotopic 
acid detection systems. All of our 

: '  cGMP manufactured custom products are 
subject to rigorous chemical and functional,.. 
quality controls to ensure total quality' 
products with ~~ncurpassed satisfaction. 

-800-562-5544 
www.syntheticgenetics.com 
Fax Number: 1-61 9-793-2666 E-mail: NoMutants@aol.com 
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Lexicon 

Genetics 

Incorporated INNOVATION IN 
K N O C K O U T  M O U S E  

R E S E A R C H  
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T H E  'MOUSE SERIES" LIBRARY 
KIT" Lambda phage shuttle 

The first serious vectors for 
vector system for efficient 

gene targeting. Available 
The new standard for today - over 30 different 

conversion of genomic DNA 

engineering knockout mice. to plasmid-based clones for 
vectors for sticky-end 

lncludes One Of the directional subcloning of 
easy gene targeting vector 

, cited ES cell lines (AB construction. homology regions. Neo/TK 
series) in the literature and 

-r now available. Available in November 
a free copy of Protocols & 

f i  Mouse Mutaaenesis. On Sale thru December 
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As any bobsleigh team will tell 
you, the secret of winning is 
speed, accuracy and the 
abilitv t o  remain cool at all 
times. 

Thermal Cycling is no 
different. Hybaid's ne 
Express will carry out your 
thermal cycling with a spee 
and accuracy that is secon 
t o  none while the exact 
temperature profile re 
is  maintained through 


