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Highest Performance,
Lowest Price

The Cyclone™ utilizes a state-of-the-art confocal optical design in a
helical scanning system. This unique design optimizes efficiency of
detection, resolution and sensitivity with a long linear dynamic range.
This compact system enables the Cyclone to take advantage of the best
phosphor screens and to get the highest performance for every sample.

* 42 micron pixel resolution
« Up to 10 to 100 times faster than film

+ Choice of 11 phosphor screens to suit
any application
+» Cyclone fits your lab and your budget
Contact Packard today for more

information about the new
Cyclone Storage Phosphor System.

*Prices will vary outside the U.S.A. due to exchange rates, freight, duties,
and local service. Offer expires December 31, 1997.
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In addition to chemokines
and their corresponding
antibodies, R&D Systems’
array of chemokine
reagents includes:
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Labeled Proteins and
Antibodies for Flow Cytometry
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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/m! 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, immobilization or radioisotopes.

In addition, the Beacon 2000 features variable

temperature control of the sample from 6% 65°C,

PanVera Corporation, 545 Science Drive, Madison, W1 53711 USA 608-233-5050 Fax: 608-233-3007 E-mail: inf

e Beacon” 200
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Lith picomolar Sensifiviy.

and requires as little as 100 pi of sample. It also
features easy interchange of interference filters an“ - 7q1 -14 ﬂ"
for use with different fluorophores.

{ In the USA and Canada |}
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LifeSpan’s gene discovery and localization
services can help you find new drug
targets, or belp you know more about
the ones you've already found.

When you need to understand the
association between a gene and a disease,
LifeSpan can belp you find the answer.

|
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.

actite let

Gatucher’s disedase

.

LifeSpan BioSciences, Inc.

has the solution to
your needs.

LifeSpan BioSciences, Inc.
700 Blanchard Street - Seattle, WA 98121
Phone: 206/464-1554 « Fax: 206/464-1723

Web Site: www.Isbio.com
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an Editorial (page 555), and Reports (pages 675 and
680) illustrate the evolving nature of the genome project.
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TOPO=Cioning" IS:

D The reproduction of a sauce, frosting, garnish or other topping for food.

O The act of duplicating geographical topographies.

A new way to clone Tag-generated PCR products in 5 minutes with 295% efficiency.

Answer Is (c). TOPO-Cloning”™ is a revolu-
tionary, 5-minute method for cloning Tag-
generated PCR products. Available only in
the new TOPO TA Cloning” Kit, TOPO-Cloning™
provides the fastest, easiest, and most effi-
cient way to clone PCR products.

Five-Minute Cloning. TOPO TA Cloning is
fast because it uses topoisomerase I instead
of ligase. The vector, pCR*2.1-TOPO, is pro-
vided “cloning-ready” You just:

* Add 1 pl of your PCR reaction

* Incubate for 5 minutes on your benchtop
* Transform Wiz 7 ran T?]
It's that easy!

No special

primers or

extra steps

are required.

What's more,

the kit comes

with everything you need including linearized
pCR"2.1-TOPO, competent cells, PCR reagents,
(except Tag) and controls.

295% Recombinants. But that’s just
part of the story. TOPO TA Cloning” also
delivers remarkable results. To prove it, we

cloned Tag-generated PCR products into

pCR"2.1-TOPO Results obtained using the

3 TOPO TA Cloning” Kit
and obtained %

i PCR
295% recom- ‘Product Size
binants for 700 bp
. 800 by
most inserts 2,000 ;’p

(see table)! 3,100 bp

TOPO-Cloning™ Is: the fastest, most effi-
cient method for PCR Cloning. And it’s only
available from the PCR Cloning Experts at
Invitrogen. Want to know more? Call or check
out our web site at www.invitrogen.com.

1600 Faraday Avenue, Carlsbad, California 92008
Telephone: 800-955-6288 Facsimile: 760-603-7201
Email: tech_service@invitrogen.com

||]]] Invitro=
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Not so slippery drops
Superfluid helium-4 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 drop-
lets. The contact angle with the
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-
ern 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 III. 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 II, III, 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 entry into inflamed tis-
sue required both CD44 and
HA. Thus CD44 is a key player
in the movement of cells into an
inflammatory site.

[ |
WhyaY?

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-

www.sciencemag.org ¢ SCIENCE ¢ VOL. 278 ¢ 24 OCTOBER 1997

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 al. (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 usually not related to their
evolutionary history.
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Time is on your side with the OpenGene™ Automated
DNA Sequencing System by Visible Genetics.

photo-polymerizes the MicroCel

based DNA sequencer designed for rapid in 3 minutes. Polymerization is
electrophoresis - 300 bases in 30 minutes. consistent and uniform.

’ ! s

\

ted DNA

r."{f;. ne t

er is a compact, fluorescence-

is a disposable gel cassette
that is filled in seconds.

p |‘.‘.‘\"'_‘[_\‘-‘L"L Blaster GeneObijects oftwar

sequ can be added to for DNA analysis and data

the system computer or management.

controlled across a network.

Very fast. Very affordable*. Very easy.

For more information on the OpenGene system or its applications including
please call 1-888-463-6844 VISIBLE ﬂ

and

or E-mail us at infovgi@visgen.com

GENETICS INC

The OpenBene system is priced at $ 35,000 US excluding

computer workstation.
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Vector NTI

The Best Software for Molecular Biology

® Cloning

® Molecule Construction &
Design

® PCR

® Electrophoresis

® Oligos, ORFs, Motifs

® Excellent Graphics

® Internet Connectivity

i
—‘dLEXA BIND_SITE
Start: $297 r.nc

InforMax Vector NTI
communicates with your Oracle
and Sybase databases via the web
InforMax WWW - based
technology integrates

your databases and programs

Bio—lnformatics System Integration

.‘)‘

|NFURMAX

InforMax, Inc.
6110 Executive Blvd, Suite 400 North Bethesda, MD 20852 |J A
(800) 357-3114 or (301) 984-2206 Fax (301) 216-008
informax @ informaxinc.com
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Download Vector NTI Demo - http://www.informaxinc.com
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Synthesizer

gos in about

0 §t-synthesis

$1.00/Base* UltraFast Deprotector and robotic liquid handlers,
READY TO USE our automated DNA synthesis plants can process more
NO SET-UP

than 30,000 oligos per month. Bar code tracking of

*certain conditions may apply

each oligo means complete control throughout produc-

tion, quality control and packaging, and timely delivery.

Make Genset
GENSET YOUR GUARANTEED
700 | QUALITY oLIGOS
/L1 SOURCE.

GENSET Corporation

USA, CANADA, LATIN AMERICA

ORDER- E-MAIL: oligos@gensetl.com FAX: 1-800-551-5291
PHONE: 1-800-995-0308

EUROPE AND AFRICA
ORDER- E-MAIL: oligos@genset.fr FAX: (33 1) 43 56 68 18
PHONE: (33 1) 43 56 59 00

ASIA AND AUSTRALIA
ORDER- E-MAIL: oligos@po.iijnet.or.jp FAX: (81 3) 3585 5351
PHONE: (81 3) 3585 5350

http://www.genset.fr
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ANNOUNCING....

cDNA Libraries

Research Genetics is proud to offer the academic community an excellent set of normalized and non-
normalized human and mouse cDNA libraries derived from Columbia University libraries after
amplification.!2 Arrayed portions of these high quality libraries form a major portion of the
I.M.A.G.E. Consortium (LLNL) cDNA clones. However, only a few thousand clones from each of
these libraries have been arrayed and sequenced. The libraries were prepared using a patented
method for normalization, based, in part, on Cyf curve hybridization and are subject to certain restric-

tions (see below). Libraries cost $1500 each. 4
New Libraries

Catalog No. Description Catalog No. Descriptiom
SL.INIB norm. infant brain SL.NbRK norm. rat kidney
SL.b4HB3MA non-norm. infant brain SL.NRH norm. rat heart
SL.INELS norm. fetal liver/spleen SL.NbRS norm. rat spleen
SL.b2HFLS20W non-norm. fetal liver/spleen SL.NbRP norm. rat placenta
SL.Nb2HP norm. full-term placenta SL.HbRL non-norm. rat liver
SL.2NbHbst norm. human breast SL.NbRO norm. rat ovary
SL.3NbHBst norm. human breast SL.NbRM norm. rat muscle
SL.NbHOT norm. ovary tumor SL.NbRB norm. rat brain
SL.2NbHM norm. melanocyte SL.NbRLu norm. rat lung
SL.2NbHP8-9W norm. 8-9 week placenta

SL.2NbHMSP norm. multiple sclerosis plaques

SL.NbHH19W norm. fetal heart

SL.NbHSF norm. senescent fibroblast

SL.b2HP non-norm. full-term placenta

SL.b4, SHB55Y non-norm. adult brain

SL.bHOT non-norm. ovary tumor

SL.bHM non-norm. melanocyte y
SL.bHP8-9W non-norm. 8-9 week placenta esear eneti
SL.HMSP non-norm. multiple sclerosis plagues : :
SL.HH19W non-norm. 19 week fetal heart

SL.HBst non-norm. breast

SL.bHSF non-norm. senescent fibroblasts

SL.Nb4,5HB55Y norm: adult brain

SL.p3NMF19.5 norm.-mouse embryo, 19.5 dpe

SL.NbME13.5-14.5 nerm. mouse embryo, 13.5-14.5 dpe

SL.MF19.5 nen-norm.-mouse embryo 19.5 dpe

SL.ME13.5-14.5 non=norm. mouse embryo 13.5-14.5 dpc

lented Label License
sé these libraries are limited to interna

s. These libraries are not available for sale to for-profit
institutions. Requests for a license to use Ilbranu for commercial purposes should be directed, along with Research Genetics' catalogue number, to
Director, Columbia Innovation Enterprise, Columbia University, PH 15 Center 630 West 168th Street, New York, NY 10032,
phone (212) 305-5198, fax (212) 305-5070.

1. Soares, et al. (1994) Proc. Nat. Acad. Sci, 91 9228-9232.
2. Bonaldo, Lennon and Soares (1996) Genome Res. 6 791-806.
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Research Genetics

Accelerating Discovery
2130 Memorial Pkwy, SW « Huntsville, AL * 35801
U.S. or Canada 800-533-4363 Worldwide 205-533-4363
U.K. 0-800-89-1393 FAX 205-536-9016

http://www.resgen.com



Don't let the lack of the rij Enhlbltor hold We also offer convenient,

pre-formulated protease

you back when you can soar with one call to Sigma.
We're committed to offering you the largest and _..? 4 ‘ inhibitor cocktails.

most varied selection of protease inhibitors. To ensure ' Our protease inhibitors have

| broad specificity. They are effective at

ncentrations, easily removed flom

that leadership, we evaluate and add new

iﬂ%@rs to our line almost daily.

ma has just what you need,

' |:';'ﬁh'ibitor essential AN ' weig e are even water solu
* g \ L e

oad research appli-

ore specialized
~ them. Including the very inhibi
to us for work- %at will take your uninhibited r ;;;-., .

“horse inhibitors like to brave new heights.

. §
AEBSF, PMSF, Leupeptin, To order, or for informa'ﬁp’ﬁ, call .'
Pepstatin A and Aprotonin, as F  1-800-325-3010 or 314-771-5750.
well as specialty products that inhibit : | ;
trypsin, angiotensin col ;

enkephalinase, renin
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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 simplifies small- to large-scale total RNA User variability is eliminated, providing high-quality

isolation by combining the stringency of GITC lysis RNA and reliable results every time. For pure RNA

with the speed of silica-membrane spin technology. in as little as 30 minutes, order RNeasy today!
Purified Total RNA _ RT-PCR from less than 100 cells

~o‘7"‘0 & v/\ ° F d”\\ ssé\\\':
‘\9 S %@ & o W e

RNeasy Mini  RNeasy Midi  RNeasy Maxi
Spin Column  Spin Column  Spin Column
100 pg 1 mg 6 mg
Formaldehyde agarose gel of total RNA isolated with RT-PCR amplification of total RNA. RNA was isolated with the
the RNeasy Maxi Kit from the indicated sources. All RNeasy Mini Kit from the indicated numbers of Hela cells.

tissues were from mouse.

Try RNeasy at no risk — we guarantee your satisfaction!

The PCR process is covered by US patents 4,683,195 and 4,683,202 or equivalent in other countries, owned by Hoffmannla Roche AG.

http://www.qiagen.com
Germany: USA: Australia: Canada: France: Switzerland: UK:
QIAGEn‘GmbH QIAGEN Inc. QIAGEN Pty Lid QIAGEN Inc. QIAGEN S.A. QIAGEN AG QIAGEN Lid.

Fax 02103-892255 Fax 800-718-2056 Fax 03-9489-3888 Fax 905-501-0373 Fax 01-60-920-935 Fax 061-319-30-33 Fax 01293-422-922

DISTRIBUTORS: Austria/Hungary/Slovenia: Austrio (1)-889 18 19 Belgium/Luxemburg: 0800-1-98 15 China: (852) 28966283 Czech Republic: {(02) 4447 1239 Denmark: 43-86 87 88
Finland: (09)-804 551 Greece: (01}643 6138 India: {011):542 1714 Isroel: {02)-65244 47 haly: (055) 500 1871 Japan: {03):5684-1620 Korea: (02) 924-8697 Malaysia: (03)-7312099

Mexico, Central & South America: USA (1)-805-294-7940 The Netherands: (033)-4950094 New Zealand: (09) 418 3039 or 0800 807 809 Norway: 22900000 Poland: QIAGEN

Tel. 02103-892-240 Tel. 800-426-8157 Tel. 03-9489-3666 Tel. 800-572-9613 Tel. 01-60-920-930 Tel. 061-319-30-31  Tel. 01293-422.999 .....

RNYO997VIS

{071)735813 Portugal: (1)-758 07 40 Singapore: 4457927 Slovak Republic: (07) 54 01 336 South Africa: (021) 615166 Spain: (93) 401 01 01 Sweden: (08) 6213400 Taiwan:
{02)8802913 Thailand: (02) 412 5672 In other countries contact: QIAGEN GmbH, Germany
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Genome Systems has expanded its Genomic Clone Sequencing:

seguencing services to meet the Genome Systems can generate sequence data
increasing needs of researchers. Our from subclone fragments, PCR' products, and
proprietary and automated technology even entire inserts. Both single strand and
allows us to provide high guality, double strand sequencing are available.

high throughput sequence in Shotgun Sequencing:

days...not weeks.

cDNA/EST
Sequencing:
Genome Systems
has the resources
and technology to
sequence individual
cDNA/EST's or
even large-scale
projects at a rate
of thousands

per week.

Genome Systems can sequence 10kb plasmids
to 200kb PAC/BAC™ clones.

Genome Systems sequencing services provide
complete, accurate, and confidential data with
experienced technical support.

GenomeSystemsinc™
4633 World Parkway Circle
St. Louis, Missouri 63134-3115

Voice: 800. 430. 0030 or 314. 427. 3222
FAX: 314. 427. 3324
email: Sequencing@genomesystems.com

World Wide Web:
http://'www.genomesystems.com

France: Appel gratuit, 0690. 2104
Germany: Rufen sie uns an zum ortstarif, 0130. 81. 8081

UK: Call us free on, 0B0O. 89. 3733 1. The PCR process is covered by patents owned by Hoffman-La Roche.
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Indafinite Storage, Peoduct Peotaeition, Stmols Retrieval
It requires great skill and precise handling to suspend living celis Wwhile ensuring maximum

cell viability and recovery. Forma Scienfific’s NEW CryoPlus Series Liquid Nitrogen
Storage Systems provide easy operation and proven pgggimance.

Microprocessor liquid level control and alarm system
16 preset audible/visual alarm combinations
Exclusive 24 tri-color LED continuously displays
actual LN5 level and control setpoint

Four tank sizes with capacities of 6,518, 14,888,
25,888 and 40,300 vials (2.8ml)

Lockable control panel and lid

Dual gaskets on lid reduce moisture migration

Unique non-CFC urethane lid insulation with
dedicated vent (patent pending)

Counterbalanced lid with 188% clearance allows easy
retrieval

Optional Thermal Data Printer available for valuable
documentation

UL, CSA, CE (IEC 1818)

Ihen only basic storage/monitoring is needed,
choose Forma's NEIJ Cryo Series. forma also
offers a complete line of Controlled Rale Freezing
Systems, LN> Storage Containers, Dry Shippers and
a full complement of inventory control systems
and accessories.

Forma Scientific, Inc.

Box 649, Marietta, OH 457580
1-614-373-4763 » Fan: 1-614-3735-67170
USA and Canada 1-808-848-35080
International Distributors Worldwide
An IS0 9881 Company
http://www.forma.com
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A TASTY REDUCTION IN
THE PRICE OF ZUCCHANA.

SUCH A DEAL ON DNA. JUST 60c¢ A BASE.

Attention shoppers. You don’t have to settle for web site at WWW.0Peron.com. |- ——
second best, to save a bunch. Buy the Zucchana, and Shopping for custom DNA [ e e Setup
you get both price and quality. No compromises. has never been easier. 005umole 5060  $500

Operon now makes custom DNA on the 0.05 pmole Fast turnaround, high purity, | 02 wmole  $120 51000
scale for just 60¢ per base, with a $5 set-up é unconditional [ 10 4™ 4 S0%
fee. Larger scales are also very affordable. guarantee, and great prices. No wonder

We offer a complete range of modifi- Operon is the market leader in cus-
cations, so you can enjoy “one-stop- tom oligos. So if you're in the market
shopping” for all your custom DNA — for DNA, put the Zucchana on your
needs. And at Operon, you can order ( )D_Q‘ ’w shopping list today! Operon.
by phone, fax, e-mail or just visit our [ J— g Anything is possible.

Phone: (800) 688-2248 or (510) 865-8644 » Fax: (510) 865-5255 * e-mail: dna@operon.com *» Web: http://www.operon.com
©1996 Operon Technologies, Inc., 1000 Atlantic Avenue, Alameda, CA 94501, USA. NIHBPA 263-00033233
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IMAGINE “INTELLIGENT"
DRUGS THAT COULD TELL SICK
CELLS FROM HEALTHY ONES,
AND THEN SELECTIVELY
DESTROY THE TARGETED ONES.

From earliest practitioners, medi- minimally invasive procedure.
cine has sought not just effectiveness PhotoPoint may have application
but precision; to treat disease with for a wide range of conditions ranging
minimal effect on healthy tissue. from cancers to eye diseases,and is now

To a doctor, the holy grail is selec- being tested in preclinical and clinical
tivity that virtually gets down to the studies in the US. and internationally.
level of the cell. Through our strategjc alliances and

Today, there is an emerging proce- corporate partners, we're building a
dure that gets tantalizingly close to leadership position for the marketing
this dream. of PhotoPoint drugs, light-producing,

This is the vision of PhotoPoint, and light delivery devices.

a dramatic new medical procedure And through Miravant's experience
being developed by Miravant. It may in defining precise dosimetry, we may

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

degree of selectivity and control in 2 treatment of disease.

R

PhotoPvint bas potential to sclectively target @ range of % In clinical studies, the PhatoPbint drug is injected and is ﬁ;\' Light is directed at the target area. A small diode-based

l ‘ abnormal tissucs in the body, such as diseases like canceror m Q, subsequently retained by target cells.It remains inactive unul ILI}H Sjj system generates the light, and special devices deliver it
U

‘retinal abnormalitics. m ( exposed to a specific wavelength of non- thermal red light. within the body or on its surface.



Targeted cells are destroyed by an interaction berween the drug Learn mare about PhotoPoint™and Miravant (Nasdaq: MRVT) at

and the light, with minimal known side effects. PhotoPbint, now wurwmiravant.com, or call toll-free at 888-685-6788. The company’s products /A M l RAV AN T

require U.S. Food and Drug Administration approval before marketing, MEDICAL TECHNOLOGIES

in clinical trials, is being developed as an outpatient procedure.
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You don't often hear the word
“awesome” used to describe ana-
lytical instruments. But Finnigan’s
LCQ™ with SEQUEST™ 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 barriers 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 one-tenth the
amount of sample needed by
traditional instruments.

. [ ] [ ] ,
Finnigan .

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 by calling your
nearest Finnigan office or visiting
our website:

http:/lwww.finnigan.com

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 Orders/ TECH-LINE™; (800) 828-6686
U.S. Industrial Orders/TECH-LINE: (800) 874-4226
Internet Ordering: www.lifetech.com

More Tecl}njcal Information
wwwlifetech.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.

Product Cat. No.

Model S2001 Sequencing System—including Gel Electrophoresis ~ 21105-523
Apparatus with S2001 Cooling Base and Casting Clamp

Model S2001 Sequencing System with PS9009-TC
Programmable Power Supply with Temperature Probe

21105-820

LIFE@TECI—NOLOGIESN

Producer of GiBcO BRL™ Products

U.S. Academic & Government Fax Orders: (800) 331-2286 U.S. Industrial Fax Orders: (800) 352-1468

Latin America Orders: To Order/TECH-LINE: (301) 840-4027 « Fax: (301) 258-8238

Canada Orders: To Order: (800) 263-6236 « TECH-LINE: (800) 757-8257 * Fax: (800) 387-1007

These products are for laboratory research use only and are not intended for human or
animal diagnostic, therapeutic, or clinical uses, unless otherwise stated. All trademarks
are the property of their respective owners. ©1997 Life Technologies, Inc. 97-209
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Get a jump _
on labeling and

detection results

. .with the new Lumi-Imager™ Workstation—an innovation that

allows you to visualize, quantify, and analyze experiments without

the need for x-ray film!

A leap ahead in chemiluminescent imaging

Incorporating a deeply cooled CCD (Charge-Coupled Device) chip
and advanced, noise-eliminating software, the Lumi-Imager sets
new standards in detection sensitivity 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-
Analyst™ 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 produc-
tivity in less time and fewer hands-on
steps—that's how to get a jump on labeling
and detection results...with the Lumi-Imager,
exclusively from Boefringer Mannheim.

BOEHRINGER
MANNHEIM

mannheim

I® er
o

Internet http://biochem.boehringer-mannheim.com

Lumi-imager™ and Lumi-Analysf™ are trademarks of Boehringer Mannheim Corporation.

Australia (02) 9699 7999, Austria (0222) 277 87; Belgium (02) 247 4930; Brazll 55 11 66 3565; Canada (514) 685 7050; (B00) 361 2070: Chile 00 56 [2) 22 X3 737; China 86 21 6416 4320; Czech Republic ([0324) 45 54, 58 71-2: Denmark 49 13 62 32,

Finland (90) 429 2342, France 04 76 76 30 86; Germany (0621) 759 8545; Greece (') 67 40 238; Hong Kong (B52) 2485 7596; India (22) 837 0794; Indonesia 62 (21) 520 2820; Israel 972-3-6 49 31 11; Maly 02 270 96209; Japan 03 3432 3155;

Malaysia 60 (03) 755 5039; Mexico (5) 227 8967, -61; Nethertands (036) 530 4911; New Zealand (09) 276 4157, Norway 22 07 65 00; Poland (22) 36 06 77-87; Portugal (01) 417 17 17, Republic of ireland 1 800 409041; Russia (49) 621 759 8636;
65 272 7500; South Africa (011) B35 2400; South Eastem Europe +43 (1) 277 67; South Korea (2 559 6902: Spain (53) 201 4411; Sweden ([08) 404 58 00; s-lm-uuuﬂsemm Taiwan (02) 736 7125 Thailand 66 (2 274 0708-13,

Turkey 1 349 B1 75-7; United Kingdom (0800) 521 578; USA (B00) 428 5433 © 1997 Boehringer Mannheim. All Rights Reserved.
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Highest throughput for SSCP and any other proven
technsm;e all in one system

The only system for new Temporal Temperature
Gradient EIectrophores:s Codk t

Bio-Rad
Laboratories

BIORAD

Website u.s. Australia
China Denmark Finland

India 97 Israel : taly

Singapore Spain 17 Sweden 4

Japan 03 ‘0 The Netheriands

Austria ) Belgium 11 Canada
France Germany Hong Kong
New Zealand

Switzerland United Kingdom
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Some see DNA
as a commodity.

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 prabes or primers, or a couple of
thousand, you'll want impeccable quality and

2 « assured perfor-
Free poster with your ofders oo That's

1-800-853-3385 why every
http://www.genosys.com  Genosys oligo

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

33 N

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 na 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
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discuss your DNA requirements, and we'll send
you a free paster. 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 Laboratory.

GENDSYS

Genosys Biotechnologies, Inc., The Woodlands, Texas, Phone: {281) 363-3693, E-Mail: info@genosys.com  Cambridge, U K., Phane: {+44) (01223 839000, E-Mail: genosys@genosys.co.uk
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'en CNoOmic
DNA is the target DNA

being amplified. Lane 1,

9

22 kb. Lane

SO IS SIGMA

WITH ENZYMES, KITS, REAGENTS,

® EQUIPMENT, ACCESSORIES AND

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

HANDS. WE’VE MADE IT A PRIORITY TO OFFER EXACTLY WHAT YOU NEED TO GET THE MOST FROM

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

¢ of human

3 kb. Lane 2, 15 kb

ane 3, 18 kb. Lane 4

5, Lambda

DNA marker

<« Achieve long and accurate
amplification with AccuTaq™ LA™
Polymerase Mix.

* 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 6.5x over Tag
DNA polymerase

* Licensed for Long PCR

<« Ensure longer reads with
robust, efficient KlenTaq™ LA™
Polymerase Mix.

* 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

«€ED Get a hot start with TaqStart™
Antibody in one step, with
no wax.

<GP Simplify Hot Start PCR with
JumpStart™ Tag DNA Polymerase™ K

Reversibly inhibits native or

recombinant 7ag 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-
vate Taq polymerase for immediate use
Inactivated 7aq polymerase can be

stored at -20°C for later use

odv. Lane 1 1

X174 Hae 111 DNA

is without

Ready to use. Tag DNA polymerase

inactivated with TagStart™ Antibody

Antibody



Everyone who completes
and returns the reply card in
time will be eligible to win
our Grand Prize: a one-week
trip for two in Yellowstone
National Park, where
Thermus aquaticus was
discovered See rules for

further details.

to order Tag

at only 15¢ per unit.

1-800-325-3010
Reference quote
#97Q01654

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 | restriction
site with ExoClone™PCR
Cloning Kit.

* Simple 5 minute treatment yields
EcoR I “'sticky-ends” ready for ligation

« No pre-cut 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

Photo courtesy of National Park Senvice

Win a trip to 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 Thermus aquaticus.
source of Tag 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.

To receive a comprehensive

You can enter the Grand Prize drawing
brochure on our PCR

via our Website or by calling 1-800-

products, return the card,

all 1-800-282-1298 and
282-1298. One entry per person. See = '

reference literature code

rules for further details. BKR., or visit our Website

http://www.sigma.sial.com/sigma/
fields/per.htm
See our Website for details and up-

dates on PCR products, protocols and

I SIGMA

WE'RE SERIOUS ABOUT F"’GH

processes.



Worldwide Service and Technical Support

In addition to our worldwide manufacturing sites, Sigma offers unsurpassed service

and technical support to our customers around the globe.

Argentina
SIGMA-ALDRICH DEARGENTINA,SA.
Tel: 54 | 807 0321
Fax: 54 | 807 0346

_Australia
SIGMA-ALDRICH PTY., LIMITED
Free Tel: 1-800-800-097
Free Fax: 1-800-800-096
Sydney Tel: 61-2-9841-0555
Sydney Fax: 61-2-9841-0500

Austria
SIGMA-ALDRICH HANDELS GmbH
Tel: 01-605-81-10
Fax: 01-605-81-20

Belgium
SIGMA-ALDRICH NV/SA
Free Tel: 0800-14747
Free Fax: 0800-14745
Tel: 03 899 13 01
Fax:03 899 13 |1

Brazil
SIGMA-ALDRICH QUIMICA
BRASIL LTDA.

Tel: (011) 231 1866
Fax: (01 1) 257 9079

Canada
SIGMA-ALDRICH CANADA LTD.
Free Tel: 800-565-1400
Free Fax: 800-265-3858
Tel: 905-829-9500
Fax: 905-829-9292

Czech Republic
SIGMA-ALDRICH s.r.o.
Tel: 02-2317 361
Fax:02-2317 356

France
SIGMA-ALDRICH CHIMIE S.a.rl.
Tel Numéro Vert: 0800 21 14 08
Fax Numéro Vert: 0800 03 10 52

Téléphone: 04 74 82 28 00
Télécopie: 04 74 95 68 08

Germany
SIGMA-ALDRICH CHEMIE GmbH
Free Tel: 0130 5155
Free Fax:0130 6490
Telefon: 089/6513-0
Telefax: 089/6513 1161

Greece
Sigma-Aldrich (O.M.) LTD
Tel: 00 30(0) 1994-3830
Fax: 00 30(0)1994-3831

Hungary
SIGMA-ALDRICH Kft

Tel: (06-1) 269-1288
Fax: (06-1) 153-3391

India
SIGMA-ALDRICH CORP.
Hyderabad Location
Tel: (040) 244 739
Fax: (040) 244 794
New Delhi Location
Tel: (01 1) 689 9826
Tel: (011) 689 7830
Fax: (01 1) 689 9827

Ireland
SIGMA-ALDRICH IRELAND LTD.
Tel: 01-404-1900
Fax: 01-404-1910
Toll Free Tel: |-800-200-888
Toll Fre Fax: 1-800-600-222

Israel
SIGMA ISRAEL CHEMICALS LTD.
Free Tel: 177-022-7022
Tel: (08) 9484-222
Fax: (08) 9484-200

Italy
SIGMA-ALDRICH S.r.l.
Telefono: (02) 33417-310
Fax: (02) 38010737
Numero Verde: 167-827018

Japan
SIGMA-ALDRICH JAPAN K.K.
Toll-Free Tel: 0120-07-0406
Toll-Free Fax: 0120-67-6788
Tokyo Tel: (03) 5640 8850
Tokyo Fax: (03) 5640 8855

Korea
SIGMA-ALDRICH KOREA
Toll Free Tel: 080-023-7111
Toll Free Fax: 080-023-811 |

Tel: 02-783-5211
Fax: 02-783-501 |

Mexico
SIGMA-ALDRICH QUIMICA
SA.de CV
Free Tel: 01-800-007-5300
Tel: (5) 631-3671 (Mexico City)
Fax: (5) 631-3780

The Netherlands
SIGMA-ALDRICH CHEMIE BV
Tel Gratis: 0800-022 90 88
Fax Gratis: 0800-022 90 89
Tel: 078-620541 |
Fax: 078-6205421

Norway
SIGMA-ALDRICH NORWAY AS
Tel: 22 09 1500
Fax:22 09 1510
e-mail IFH@powertech.no

Poland
SIGMA-ALDRICH Sp.z 0.0
Tel: (061) 823-2481
Fax: (061) 823-2781

South Africa
SIGMA-ALDRICH (PTY) LTD.
Toll Free Tel: 0800 110075
Toll Free Fax: 0800 110079
Tel: 011-805-5230
Fax: 01 1-805-5215

Spain
SIGMA-ALDRICH QUIMICA S.A.
Free Tel: 900-10-1376
Free Fax: 900-10-2028
Tel: 34-1-6619977
Fax: 34-1-6619642

Sweden
SIGMA-ALDRICH SWEDEN AB
Tel: 020-3505 10
Fax: 020-35 25 22
Qutside Sweden Tel: 08-7424200
Qurside Sweden Fax: 08-7427299

Switzerland
SIGMA CHEMIE
Swiss Free Call: 0800 80 00 80
Tel: 081 755 2721
Fax: 081 755 2840

United Kingdom
SIGMA-ALDRICH COMPANY LTD.
Free Tel: 0800 373731
Free Fax: 0800 378785
Tel:01202 733114
Fax: 01202 715460

United States
SIGMA

Tel: 314-771-5750

Fax: 314-771-5757
Toll Free Tel: 800-521-8956
Toll Free Fax: 800-325-5052

Internet:

http://www.sigma.sial.com

Order 800-325-3010

Fax 800-325-5052

Technical Service 800-325-5832
Customer Service 800-325-8070

Sigma « 3050 Spruce Street, St. Louis, MO 63103

Quantity Pricing/Standing Orders
Sigma-Aldrich Research 800-521-8956
Development/Manufacturing Inquiries
Sigma-Aldrich Fine Chemicals 800-336-9719

SIGMA-AL DRICH

The ESIGMA
SIGMA-ALDRICH e
Family Science Ressarch

@. ALDRICH #Fluka
Organics and Specialty Chemicals
Inorganics for and Analytical

Chemical Synthesis

Reagents for Research

SSUPELCO

Chromatography
Products for Analysis
and Purification

Sigma-Aldrich Research is the research sales and marketing division of Sigma-Aldrich, Inc. Sigma-Aldrich Fine Chemicals is the bulk division of Sigma-Aldrich, Inc.

© 1997 Sigma-Aldrich Co. ABC 9087-312-333-24 Printed in USA Sigma brand products are sold through Sigma-Aidrich, Inc.
Sigma-Aldrich, Inc. warrants that its products conform to the information contained in this and other Sigma-Aldrich publications. Purchaser must determine the suitability of the

product(s) for their particular use. Additional terms and conditions may apply. Please see reverse side of the invoice or packing slip.
AccuTag™, ExoClone™ and JumpStarf™ are trademarks of Sigma-Aldrich Co. KlenTag™ is a trademark of Wayne Bames. TaqStart™ is a trademark of CLONETECH Laboratories, Inc

“Purchase of this product is accompanied by a limited license to use it in the Polymerase Chain Reaction (PCR) process for research in conjunction with a thermal cycler whose use in
the automated performance of the PCR process is covered by the up-front license fee, either by payment to Perkin-Elmer or as purchased, i.e. an authorized thermal cycler. These
products are sold under licensing arrangements with F. Hoffmann-LaRoche Lid, Roche Molecular Systems, Inc. and The Perkin-Eimer Corporaton. "AccuTaq™ LA and KlenTaq™ LA are
licensed under U.S. Patent Number 5,436,149 owned by Takara Shuzo, Co., Lid. SIGMA and sﬁ: are registered trademarks of Sigma-Aldrich Co.



-.With Sigma’s complete line
of gene transfer products.

Whatever method you use for transfection, Sigma has the right
product — ready-to-use kits, reagents and electroporation
instruments. All from a single, reliable source. E =

=

L ——

Sigma offers complete kits for two of the most widely used S

.and versatile transfection techniques. Our easy-to-use kits — J é

for calcium phosphate.coprecipitation and DEAE-dextran - "'._

mediated transfection — include all necessary reagents plus
clear protocols for use.

v
S-S

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

' reagent. ESCORT, an optimal blend of cationic and neutral lipids,
gives you efficient gene transfer and superior versatility — tran-
sient or stable transfection of adherent and suspension cultures,
in full serum or serum-free media.

If your research involves transfection by electroporation, Sigma’s
‘ technologically advanced electroporators
belong in your lab. Settings are optimized for any host cell —
bacteria, yeast, plant or mammalian systems. Competent cells
are also available from Sigma.

Learn More ...

Call 1-800-282-1298 today to obtain our FREE brochure
describing Sigma’s full line of transfection products.

P.O. Box 14508
Saint Louis, MO 63178 USA
www.sigma.sial.com




IF YOU’VE GOT THE




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

*Source: IMS Midas, total prescriptions of all drugs.
©1997 Astra Merck Inc. All rights reserved. 156282 7/97

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

Circle No. 61 on Readers’ Service Card

ASTRA MERCK

EXCEED EXPECTATIONS.

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



NEW
ENGLAND
BIOLABS

_" \PHAGE DISPLAY LIBRARIES

MASTER THE ART
OF FINDING A
NEEDLE IN

A HAYSTACK.

NEw ENGLAND BIOLABS now offers three Ph.D™ Phage Display

e R lbrer o phinon) Peptide Library Kits — two linear libraries of 7 and 12 randomized residues
‘ PO T 4 each displaying 2 and the new disulfide-constrained 7-residue library. These three kits
ast e i A
‘i n “i ‘I 'q'" i’smm“m,dt'ﬁm have a combined diversity of over 7 billion random peptide sequences, all
1 piate coated with displayed on the surface of bacteriophage M13. This creates a physical
target. : =%
linkage between an affinity-selectable peptide sequence and the DNA that
Wash away encodes it
e unbound phage. i
00000 A WIDE RANGE OF APPLICATIONS
Ssadnliin Sﬁ:;:::g‘:""" Take advantage of sequence and context diversity, screen for peptide
Phage Display m ligands for a variety of targets: including antibodies, cell surface receptors,
Library and enzymes. The compact and extremely stable nature of M13 phage
fi -endorphil Amplify eluted "." . permits both /n vivo and in vitro screening, biopanning against targets in
fressie pool and repeat Isolata and solution or immobilized on a matrix, and highly stringent binding and elution
Y 66 F N T 5EECKERT T 3.4 rounds sequence clones i ) . .
rd round sequences: conditions... ideally suited for vaccine development and screening for
; g E z : : } : z : : : Bl potential drug candidates. No knowledge of the target structure is required
v 66 FRNlsf@ T o ® ¥ s m[,m;[:ggn;[_,‘n_;m » Master your own search, call 1-800-NEB-LABS or visit us on the WWW.
Y 6 6 FHidS ICRERERER Library. Sequences se . 0.
Y66 FEWS LY NEY S To ORDER:
Y G _6 FESEESEEEE X H’_)‘m'\_, Ph.D. Kits provide sufficient reagents for 10 independent biopanning experiments
: g W : : : ; ; E : ; t #3100 Ph.D.-7 Linear 7-mer Library, complexity 2.0 x 10° clones
: ; : : : : : : ; : : : #3110 Ph.D.-12 Linear 12-mer Library, complexity 1.9 x 107 clones

#8120 Ph.D.-C7C Disulfide-constrained 7-mer Library, complexity
3.7 x 10° clones

For more information, visit ERISEETRTA R

% New England Biolabs Inc. 32 Tozer Road, Beverly, MA 01915 USA 1-800-NEB-LABS Tel. (978) 927-5054 Fax (978) 921-1350 email: info@neb.com
® New England Biolabs Ltd., Canada Tel. (B00) 387-1095 (905) 672-3370 Fax (905) 672-3414 email: info@ca.neb.com

® New England Biolabs GmbH, Federal Republic of Germany Tel. (0130) 83 30 31 (06196} 3031 Fax (06196) 63633 email: info@de.neb.com

® New England Biolabs (UK) Ltd. Tel. (0800) 31 B4 B6 (01462) 420616 Fax (01462) 421057 email: info@uk.neb.com

s NEW ENGLAND
[ ]
DISTRIBUTORS: Australia (07) 5594-0299; Belgium (0800)1 9815; Brazil (011} 66-3565; Denmark (31) 56 20 00; Finland (9) 584-121; France (1) 34 60 24 24;

Inc.
Greece (01) 5226547, Hong Kong 2649-3988; India (542) 311473; Israel (03) 5351205; Italy (02) 381951; Japan (03) 5820-9408; Korea (02) 556-0311; Mexico (5) 518-3463;

Netherlands (033) 435 00 94; New Zealand (09) 418-3039; Narway 22 22 04 11; Singapore 4457927; Spain (03) 776 77 02; Sweden (08) 30 60 10; Switzerland (061) 481 47 13; Taiwan (02) 8802913
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SCIENCE

fluthors:

Elizabeth A. Greene, Shmuel Pietrokovski, Steven Henikoff, Fred
Hutchinson Cancer Research Center, Seattle, WA, USA; Peer Bork,
EMBL (European Molecular Biology Laboratories, Heidelberg) and MDC

u |
(Max Delbriick Center, Berlin), Germany; Teresa K. Attwood, University
College London, UK; Lee Hood, University of Washington, Seattle,
WA,USA; Amos Bairoch, University of Geneva, Switzerland

Reviewers:
Sean Eddy, Washington University School of

[ B
Medicine, St. Louis, MO, USA; Eugene
Koonin, National Center for Biotechnology
Information, Bethesda. MD, USA; Jasper

Rine, University of California, Berkeley,
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Accelerating Discovery™






Resources for Radiation Hybrid Mapping
The GENEBRIDGE 4 and Stanford G3 Radiation Hybrid panels
can be used to place members of gene families on the human
transcript map. By using the same radiation hybrid panels as
were used to make the transcript map you can map your new
family members. With the map position you have access to the
ILM.A.G.E. Consortium (LLNL) cDNA clones and CEPH
YACs that have been mapped to the same region, as well as
GENEPAIRS™. Your primers can also be used to screen our
BAC DNA pools to find clones containing the genomic form
of the transcript. The BAC and YAC clones may be used to
screen high density membranes for additional cDNA and/or genomic clones in the region.

The Stanford G3 RH Panel is a medium resolution, 10,000 rad panel consisting of 83 clones
and two controls. An e-mail server, operated by the Stanford Human Genome Center, will attempt to
link your marker to framework markers they have already assayed. Current details may be obtained
from http://shgc-www.stanford.edu.

The GENEBRIDGE 4 Panel is a lower resolution, 3,000 rad panel consisting of 93 clones and two
controls. An experimental e-mail server, operated by the Whitehead Institute/MIT Center for Genome
Research will attempt to link your marker to their recently released Whitehead RH framework map.
Linkage to this map will often identify putative YAC clones containing and/or surrounding your
marker as well as position your marker relative to thousands of ESTs and other PCR based markers.
Current details may be obtained from http://www-genome.wi.mit.edu.

GENEPAIRS™

Working with a number of investigators, we have produced
tens of thousands of transcript-based STSs including those used
to generate a publically available transcript map
(http://www.ncbi.nlm.nih.gov/SCIENCE96). These primer
pairs, which we call GENEPAIRS™, are designed to amplify the
3’ ends of cDNAs for known genes as well as the thousands of
unknown transcripts found in the L.M.A.G.E. Consortium
(LLNL) cDNA library.

TMGENEPAIRS is a trademark of Research Genetics.

BAC Library DNA Pools

Research Genetics now offers a personal size BAC library.
This version of the human BAC library combines the latest
releases into a workable size. PCR screening of this library
will yield an average of 3 clones. The screening of the
superpools will total 48 reactions, and the screening of the
plate, row and column pools will total another 48 reactions per
positive superpool. After only 96 total reactions, the researcher
will have a complete clone address. Sufficient DNA is
provided for 25 screenings.

Individual cDNA Clones

When new family members are identified by using computer
programs, individual clones are often available. Currently,
over 1,000,000 5 and 3’ sequences are deposited into public
databases and are searchable for any information such as
putative gene function using the dBest/GenBank query
(http://www.ncbi.nlm.nih.gov/Web/Search/index.html). When
ordering cDNA clones, please keep in mind that the clone ID #
is the number assigned by .LM.A.G.E. Consortium, not the
NCBI number or the Genbank accession number.

High Density Membranes

High density membranes allow for efficient hybridization
screening of entire libraries. After spotting and growing, the
high density membranes are processed by lysing the colonies
and UV bonding the released DNA. Each 22cm x 22cm
membrane is double spotted allowing unambiguous clone
identification of over 27,000 clones double spotted on a single
membrane. GENEFILTERS™ for individual gene families will be
available soon.

TMGEeNEFilters is a trademark of Research Genetics.

Research Genetics

Accelerating Discovery™
GENEFILTERS™, Gene Families Spotted on Membranes ¢« GENEPAIRS™, Gene Specific STSs and Matching cDNA Clones for Each Mapped Transcript « MAPPAIRS™, Genetic Markers for 24 Species ©* GENEHOG™ Electrocompetent Cells
BAC and YAC Libraries « DNA Pools for Screening Libraries ¢ High-Density Filter Arrays of Libraries  Custom Library Screening * Custom Libraries * Custom Genetic Marker Development * Genotyping Services
Radiation Hybrid Mapping Panels ¢ L.LM.A.G.E. Consortium (LLNL) cDNA Clones * Mouse and Human Tissue Specific cDNA Libraries
Colony Picking and Gridding Services * Custom DNA ¢ Custom Peptides and Antibodies * Affinity Purification Services

USA and Canada 800-533-4363 « Worldwide 205-533-4363 * FAX 205-536-9016
World Wide Web http://www.resgen.com



Only ATCC Sells “ATCC Authenticated Cultures”

How important is your research? When every ATCC offers eight separate catalogs, specific to
condusion you make is based on the authenticity of the  the various culture groups available: Cell Lines ®
original culture you started with...you just can't afford Bacteria * DNA Materials * Fungi * Yeasts ®
room for doubt. And there is no doubt when you order ~ Animal Viruses ¢ Plant Viruses * Algae and Protozoa.
cell lines, microbes and DNA directly from ATCC. To order, contact ATCC today.

ATCC, the best guarantee you have for authentic

cultures ...an absolute requirement for valid research. ®
When the research is important, ATCC is the ATC C
source...the only source...the completely reliable
source, for pure, authenticated cultures. 12301 Parklawn Dr., Rockville, MD 20852 301-881-2600

Phone: 800-638-6597 (U.S. and Canada) ¢ Fax: 301-816-4361 * E-Mail: sales@atcc.org © WAV http:/AMaww.atcc.org
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IR? ~The New Formula for DNA
Sequencing and Genetic Analysis

LI-COR’s new IR? System brings high productivity to your
lab through the power of two-dye, infrared technology.
High throughput. High accuracy. New approaches that save
. s " » 2 s

you time and money. It’s all part of the /R equation.

Up to 64 Samples
Whether you're just starting to automate or are running a
genome project, there’s an IR? System to fit your needs. Our
highest throughput system delivers over 100 kb of highly

accurare sequence per Ll.l\l

Longer Reads, No Compromises
With an IR? System, you don't have to sacrifice read lengths
or accuracy to sequence more samples. Read lengths
over 1000 bases with 99% accuracy are routine.

Half the Reactions

A new sequencing approach called Simultaneous
Bi-directional Sequencing (SBS™) saves you 50% on
time and reagents. With SBS™, you sequence both

Rapid Gene Discovery
IR? Systems can run over 8500 genotypes per day, leading to
faster gene discovery. High-sensitivity IR detection, advanced
imaging, and our Gene ImagIR™ software provide a powerful

sclution for fragment analysis applications.

The Infrared Advantage

Researchers around the world have discovered the long reads
and high accuracy of LI-COR infrared systems. Burt high
quality data is only part of the IR? formula. Outstanding
reliability, affordability and friendly technical support are
also part of the equation.

? Now there’s a new formula for productivity!
* 800-645-4267
t:m www.licor.com * FAX: 402-467-0819

Europe: MWG Biotech
Phone: (49) 80 92/82 89-0 = FAX: (49) 80 92/2 10 84

directions on a template by combining forward Japan: Aloka Co. Ltd.
and reverse primers in the same reaction. Twice ‘ /'m’ Phone: 81 (422) 45-5130 = FAX: 81 (422) 48-5886
®  Other Countries:

the dara from each reaction helps you complete
your projects faster and easier.

BIOTECHNOLOGY DIVISION

Consult our web site for worldwide representatives.
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Plug in to high-performance PCR
with Promega’s broad array of
application solutions. Increase your
confidence with rapid results using our D10VE1 enzymes,
reagents and SYStems for PCR. Enhance your SUCCESS by
interfacing with our network of scientists trained to provide
comprehensive PCR support worldwide. Experience the value
ofour PCR satisfaction guarantee.

WWWe=s= e ion Stay connected.

£iro. promega.co
We ensure your PCR needs are continually met

FOR COMPLETE INFORMATION | '. “ / by offering you a broad range of solutions, including:
on our entire range of PCR products, | B“NHS- i
visit us on the Internet, or see your local

F

Promega Branch or istrbutor * Routine PCR - Proven reliability
‘me * RT-PCR - Convenient single-tube performance
10 download your FREE scroen = High Fidelity PCR - Accuracy ensured through proofreading
MR MW - Hot Start PCR - /ncreased sensitivity and lower background

* PCR Support Reagents - Confidence in PCR results

LATIN AMERICA
perting and Uruguay

NORTH AMERICA EUROPE

I:m'pm Hndnuan

H J ‘1\ SCONS
ruFrm us.n [smnasasszﬁ

s B 9406 530
Turkay 216385 8321
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Get an early start wilh BacTen™

The first authentic p10 based haculovirus expression system
for unprecedented recombinant protein production -

* Single late phase lg:u't:ulwter system, p10
o times higher recombinant protein production efficiency

*» Both polyhedrin and p10 glene expression are abolished 4082 89
No background of very late viral polypeptides in your preparations e
* The Klﬂ promoter is activated earlier in infection time-course than oy
pol% edrin promoter T
arlier recombinant protein production i
BomH |
192

* The absence of 510 polypeptide delays the lysis of infected cells
For increased recombinant protein accumulation

* Very high level of recombinant protein expression
10 to 50% TCP (total cellular protein), up to 500mg/Liter of culture

Quantum Biotechnologies offers you the B.E.S.T.™ in Baculovirus Expression System Technology.

PR .
M/"\\ A complete and versatile line Custom services
\\n e Standard pTen 12 and pTen 21 transfer vectors with multiple We alsl';. offer custom Baculovirus
*&.‘L/g cloning sites inserted in opposite orientations. recml]_]ﬁm;m congtll;ucl:}:on. o
Somc®”  * pTen-ACE™ for the direct secretion of heterologous proteins. s e b S
of recombinant protein.

* pTen-Twin™ for simultaneous expression of two proteins.

1801 bivd de Maisonneuve West, 8th floor

U
JNQUANTUM o Qusber conodo Hiie JXQUANTUM e

BIOTECHNOLOGIES INC. Fax:{514) 935-7541 or 888-688-3785 BIOPROBE ® Fax (33) 1.48.51.59.90
Internet: hitp://www.gbi.com E-mail: info@qbi.com

TOLL FREE NUMBERS: TEL.: 1-888-DNA-KITS FAX: 1-888-688-3785

3 i UX. & brelond Germany Austria Toiwan Mexico Ity iy
For international (44167075299 oL (96208013  Tel:(43)752300890  Tel:(886) 29785049 Tel-(52)SATRISA1 Tel: (39) 69107494 Tel: (39) 2331 06630
orders or o\ IG0THAH  Foc(#S) 2000 foc ()73030009  Foc (BH6)29TBI6NS  Foc (52 STBIAN o (39) 69107457 Fox (39) 13310660

$ ; Switzerlond Benolux 8 foe Kowat Australi md Mew
information Ut WOIMZIN TR RO R L o s
Foc (1) SGABADO9  Foc () 10ASIIZN  Foc M) L621760  Foc (B1) 356041632 Foc (B0) 395367286  Far (365) 840629 Fox (617) 38751168
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A Division

of

Bearsden

Bio,

Inc.

ruachem is expanding on its solid foundation
and proud history as a major manufacturer and
supplier of DNA/RNA synthesis reagents and
custom biomolecules. Join us as we move toward
the 21st century as the premier provider of
biotechnology reagents.

Cruachem is committed to providing:
m unparalleled products and services.




»

WE'LL THINK ABOUT THE GLOVES.

DIAMOND GRIP™—RATED ONE OF THE BEST LOW-PROTEIN
POWDERFREE LATEX GLOVES AVAILABLE.™
INDEPENDENT TESTS ON FILE.

MICR O FLEX

THE MOST TRUSTED NAME IN GLOVES®

ONLY SOLD THROUGH AUTHORIZED DISTRIBUTORS.

FOR A DISTRIBUTOR NEAR YOU, CALL 1-800-876-6866.
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SERIOUS
DNA

NoN-Isotoric LABeLeD DNA
e Alkaline Phosphatase

* Fluorescent Labels

* Molecular Probes™ Dyes

e Dual Label Quenching
Probes

* Sequencing Dyes
e And Many More...

Synthetic Genetics specializes in custom
oligonucleotide synthesis and non-isotopic
nucleic acid detection systems. All of our
¢GMP manufactured custom products are
subject to rigorous chemical and functional
quality controls to ensure total quality
products with unsurpassed satisfaction.

1-800-562-55414

www.syntheticgenetics.com

Fax Number: 1-619-793-2666 °* E-mail: NoMutants@aol.com

gntheﬂc
Netics
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Lexicon

Genetics
Incorporated

INNOVATION
KNOCKOUT MOUSE
RESEARCH

THE MOUSE
K1t

The new standard for
engineering knockout mice.
Includes one of the most
cited ES cell lines (AB
series) in the literature and
a free copy of Protocols in
Mouse Mutagenesis.

S R TN

THE PKO
SCRAMBLER
SERIES

The first serious vectors for
gene targeting. Available
today - over 30 different
vectors for sticky-end
directional subcloning of
homology regions. Neo/TK
now available.

On Sale thru December

ON THE HORIZON. e+« s OMNIBANK"

THE COMPLETE

C ON

IN

PORTFOLIO

ALEX129
SVEV
MURINE

GENOMIC
LIBRARY

Lambda phage shuttle
vector system for efficient
conversion of genomic DNA
to plasmid-based clones for
easy gene targeting vector
construction.

Available in November

4000 Research Forest Drive * The Woodlands, Texas 77381
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HYBAID LIMITED

TEL: +44 (0)181 614 1000
FAX: +44 (0)181 977 0170 s et A Sk

ybaid Thermal Cyclers are Authorised Thermal Crclers and may be ed with PCR

INTERNET: htep://www.hybaid.co.uk Scemes aeaiable rom The Perkn Bimer Carporston, Thes use with Auborized
Reagenes aho prowides 3 bmsted PCR beerne m sccordance with the label nghts

fechior t1o188} EMail: Hybaid.Hybaid@lifesciences.com Sy e el

ep ahead in mg

DISTRIBUTORS: Australia: | 800 25 2204 (Toll Free) 02 9 417 7866, Austria: 01/178 98106, Brazil: 011 872 6669, Canada: 800 661 £431 / (905) 940 1831, China: 00852 2885 4613, Hong Kong: (852)15515339
Denmark: 86 101055, Egypt (20) 2 245 1785, Finland: 358 9 3291 0200, France: (1) 3432 5100, Germany: 06221/831023, Greece: |64 45421, Hungary: | 463 5077, India: 22 436 0093, ireland: B4;

lsraek 03 535 1205, Iealy: 2 381 951, lw 352 610 231, Korea: 82 2 345 2676, Nmrhndsl-lal.ilm 3224662150 New Zealand: 4 3477 7860, Norway: 22 71 50 90, Pakistan: 41 636 1498, Fohnd 1622 llID
Portugal: 757 0740 wm South Africa: 01| 836 4710, Spain: 663 0500, Sweden: B 680 0845, *Switzerland, Taiwan: (02) 366 |681, Thailand: 662 294 7777, Turkey: 385 8321

UK: 44 (0} 181 14 | 5009555?2|Fr=ePhune} HYBAID US Iaﬂ4HYMD(Toﬂﬁu)'HmewmﬂUKhdvﬁczhrmm
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