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Conventional Radio-HPLC
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Packard's Radiomatic 500TR Radio-HPLC

Detects Peaks Overlooked By Other Radio-HPLC Detectors

Packard’s new Radiomatic flow scintillation analyz-
ers with superior signal-to-noise improvements can
detect sample metabolites, impurities and other
unknown peaks with sensitivities beyond the
capabilities of conventional radio-HPLC systems.

Up to a 300% increase in sensitivity is obtained by
full spectrum analysis and Time-Resolved Liquid
Scintillation Counting (TR-LSC®). The Radiomatic
detectors are the only radio-HPLC systems that use
scintillation counting technology. A 102- channel
MCA acquires full spectral data during chromato-
graphic elution and eliminates chemiluminescence
interference and other artifacts by spectral stripping.
Packard's patented TR-LSC technology reduces
backgrounds by a factor of ten, achieving detection
sensitivities previously obtainable only with expen-
sive dedicated low level scintillation counters.

In addition, Radiomatic S00TR features:
«  GLP tools: self-calibration, self-testing and
method audit trail.

e Windows® based radiochromatography software.

» Specialty flow cells for both liquid and solid
scintillation and microvolume applications
including the detection of beta, gamma, and
positron emitting isotopes.

A Canberra Company

There is no need to compromise — for drug
metabolism, toxicology, radiochemical purity
and environmental fate studies, the Radiomatic
S500TR is your best choice. Just ask Paul Riska
of Boehringer Ingelheim Pharmaceuticals, Inc.,
Ridgefield, Connecticut:

“The Packard
Radiomatic 515TR
has had a dramatic
~ cffect on the
research in our
laboratory. It has
enabled us to
detect low level
metabolites,
previously over-
looked in our
metabolic profiling
studies.”

For more information and a free copy of the
Radiomatic Applications Bibliography that cites
over 1100 scientific publications using the
Radiomatic detectors, contact Packard Instrument
Company. In the U.S. call 1-800-323-1891; outside
the U.S. call 203-238-2351. Or visit our web site at
http://www.packardinst.com.

Packard Instrurnent, Co

PAcmD Packard Instrument Company, 800 Research Parkway, Meriden, CT 06450 U.S A. f?é?'gﬁ'i &"t:-
Tel: 203-238-2351 Toll Free: 1-800-323-1891 FAX:203-639-2172 ~ 4

Web Site: http://www.packardinst.com

Packard International Offices:

Australia, Mt Waverley 61-3-543-4266; Austria, Vienna 43-1-2702504;Belgium, Brussels 32-2-4668210; Canada, Ontario 1-800-387-9559;Central Europe, Vienna 43-2230-3263;
Denmark, Greve 45-42909023; France, Rungis (33) 1 46.86.27.75; Germany, Dreieich 49 6103 385-0; Italy, Milano 39-2-33910796/7/8; Japan, Tokyo 81-3-3866-5850;
Netherlands, Groningen 31-50-5413360; Tilburg (013) 5423900; Russia,Moscow, 7-095-238-7335; Switzerland, Zurich (01) 481 69 44;United Kingdom, Pangbourne, Berks (44) 0734 844981.
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Ruzzled over where to find
precise, accurate Immunoassays?
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The best clue is R&D Systems’
Quantikineé’ Immunoassays

ACROSS 21 Successively reproducible 38 Discrete portion of a molecule 14 The weight of a single
1 1 of 4 specific families of within close specified limits 39 Region of :'nn:nﬁgar;' tgai :%‘lm;tlogn; :; a member
CAMs 22 Abbrev. for cell-selective combines with an
4 Abbrev. for biological protein that promotes class Il molecule 16 Winner who shared 1984
response modifiers adhesion of cells DOWN NDbEl prize with Milstein
8 Abbrev. for human anti- 23 Abbrev. for gram negative o 18 Ma]or'cumponem of
mouse antibody endotoxin 2 Cell migration from the Dawkins' seffish entity
ol ¥ A interior of small vessels into 20 A molecule that serves as a
10 R&D Systems' line of 25 Slte_ on DNA lacking either fissue spaces i s
Immunoassay'rs ;or mii piviberind pynm;dmfas 3 Ahigh level of discrimination; 24 Having a single binding site
HEREEESIn 26 Abbrev. for a detection with 21 and 36 across 9 Aot
11 Basic stuctural and func- e descriptive of Quantikine kits 2> :nsh!ﬁ;nrﬁglewclg: e"’:{"fp ::;I
tional unit of all organisms 31 Obtained from an affinity 5 Evidence ignored by oo
12 ﬁ&[.)”ayws::ms UHologm ?Ii:,umn Man C " Simpson jury 27 A defining example
15 Glycoprotein substance Sl 6 Capable of replication 28 Complementary binding site
produced by B lymphoid 34 Abbrev. for chuster of 7 An antigenic determinant 29 “M" of ECM
cells in response to stimu- differe nti ton 9 An end-to-end union or join- 30 A specimen of known
lation with an immunogen ing together of blood vessels content used together with
» ; 35 Abbrev. for superoxide °g
17 Proteolytic complex with a di utas b 11 What R&D Systems is your an unknown in order that the
mass of about 1,000,000 SMinace ) source for two may be compared
19 Tests that measure antigen 30 In exact conformity to fact 13 Substance acted upon by 33 Abbrev. for an anticoagulant
or antibody 37 Cross-linked molecules enzymes that binds divalent cations
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product we make offers a distinct

advantage over the conventional

technology it replaces. From

reagents to instruments, they help

. you work faster, and with greater

efficiency and insight. And they're

| backed by an investment in ser-

vices, technology and the future

| that is unmatched in the industry.

. If you work in the life sciences,
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At PerSeptive Biosystems, every
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visit our Web site, today:.
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Dendritic cellsand T cells interact to initiate an immune
response. The scanning electron microscope image
shows a male dendritic cell embracing a helper T cell
(lower cell, ~7 um in diameter) that recognizes the male
antigen H-Y. These same dendritic cells were used to

RESEARCH ARTICLE ==
On the Shape of C;H,* 1698

R. Lindner, K. Miiller-Dethlefs, E. Wedum, K.
Haber, E. R. Grant

REPORTS B T ;,‘7(:(,5{”.

Nonlinear Spectroscopy on a Single 1703
Quantum System: Two-Photon Absorption
of a Single Molecule
T. Plakhotnik, D. Walser, M. Pirotta, A. Renn,
U. P. Wild
Are Single Molecular Wires 1705
Conducting?
L. A. Bumm, J. J. Arnold, M. T. Cygan, T. D.
Dunbar, T. P. Burgin, L. Jones II, D. L. Allara,
J. M. Tour, P. S. Weiss

Gravitational Enrichment of *Kr/**Ar 1708
Ratios in Polar Ice Caps: A Measure of Firn
Thickness and Accumulation Temperature

H. Craig and R. C. Wiens

River Meandering as a Self-Organization 1710
Process

H.-H. Stglum
High-Temperature Study of Octahedral 1713
Cation Exchange in Olivine by Neutron
Powder Diffraction

C. M. B. Henderson, K. S. Knight, S. A. T.

Redfern, B. J. Wood

Requirement of U12 snRNA for ¥ 1716
inVivo Splicing of a Minor Class of
Eukaryotic Nuclear Pre-mRNA Introns
S. L. Hall and R. A. Padgett
Requirement for cAMP-PKA Pathway 1718

Activation by M Phase-Promoting Factor in
the Transition from Mitosis to Interphase
D. Grieco, A. Porcellini, E. V. Avvedimento,
M. E. Gottesman

AAAS Board of Directors i 3 ISR

show that a newborn mouse has a competent immune
system. See page 1723 and related Reports (pages
1726 and 1728) and News story (page 1665). [Cells
cultured by J. P. Ridge. Image: D. Scharf, using the
S.E.M. Wideband Multi-Detector Color Synthesizer]

Neonatal Tolerance Revisited: ” 1723
Turning on Newborn T Cells with
Dendritic Cells
J. P. Ridge, E. J. Fuchs, P. Matzinger
Induction of Protective CTL ¥V 1726

Responses in Newborn Mice by a Murine
Retrovirus

M. Sarzotti, D. S. Robbins, P. M. Hoffman

Induction of Ty1 and T2 ¥ 1728
Immunity in Neonatal Mice

T. Forsthuber, H. C. Yip, P. V. Lehmann
Mutations in the Gene Encoding 2 1731

Cystatin B in Progressive Myoclonus
Epilepsy (EPM1)
L. A. Pennacchio, A.-E. Lehesjoki, N. E.
Stone, V. L. Willour, K. Virtaneva, J. Miao, E.
D’Amato, L. Ramirez, M. Faham, M.
Koskiniemi, J. A. Warrington, R. Norio, A. de
la Chapelle, D. R. Cox, R. M. Myers
Enhancement of Antitumor ¥V 1734
Immunity by CTLA-4 Blockade
D. R. Leach, M. F. Krummel, ]. P. Allison

Light-Induced Degradation of L4
TIMELESS and Entrainment of the
Drosophila Circadian Clock
M. P. Myers, K. Wager-Smith, A. Rothenfluh-
Hilfiker, M. W. Young

1736

Resetting the Drosophila Clock by ¥
Photic Regulation of PER and a
PER-TIM Complex
C. Lee, V. Parikh, T. Itsukaichi, K. Bae, L
Edery

1740

Abnormal Centrosome Amplification 1744
in the Absence of p53
K. Fukasawa, T. Choi, R. Kuriyama, S. Rulong,

G. F. Vande Woude

THE AAAS AND SCIENCE
WILL BE
MOVING THEIR
HEADQUARTERS ON
15 APRIL 1996 TO
1200 NEW YORK AVE., NW
WASHINGTON, DC 20005

1671, 1736,
& 1740

Setting the circadian clock

s P Indicates accompanying feature

Rita R. Colwell Marcia C. Linn
Retiring President, Michael J. Novacek
Chairman Anna C. Roosevelt

Jane Lubchenco Jean E. Taylor
President Nancy S. Wexler

Mildred S. Dresselhaus
President-elect

William T. Geolden
Treasurer

Richard S. Nicholson
Executive Officer

Sheila Jasanoff
William A. Lester Jr.
Simon A. Levin

W SCIENCE (ISSN 0036-8075) is published weekly on Friday, except
the last week in December, by the American Association for the Ad-
vancement of Science, 1333 H Street, NW, Washington, DC 20005. Second-
class postage (publication No. 484460) paid at Washington, DC, and additional
mailing offices. Copyright © 1996 by the American Association for the Advance-
ment of Science. The title SCIENCE is a registered trademark of the AAAS
Domestic individual membership and subscription (51 issues): $102 ($55 allo-
cated to subscription). Domestic institutional subscription (51 issues): $250
Foreign postage extra: Mexico, Caribbean (surface mail) $55; other coun-
tries (air assist delivery) $90. First class, airmail, student, and emeritus rates
on request. Canadian rates with GST available upon request, GST #1254 88122.
Printed in the U.S.A.

SCIENCE = VOL. 271

e 22 MARCH 1996

Change of address: allow 4 weeks, giving old and new addresses and 8-digit
account number. Postmaster: Send change of address to Science, P.O. Box
1811, Danbury, CT 06813-1811. Single copy sales: $7.00 per issue prepaid
includes surface postage; bulk rates on request. Authorization to photocopy
material for internal or personal use under circumstances not falling within the fair
use provisions of the Copyright Act is granted by AAAS to libraries and other
users registered with the Copyright Clearance Center (CCC) Transactional
Reporting Service, provided that $4.00 per article is paid directly to CCC, 222
Rosewood Drive, Danvers, MA 01923. The identification code for Science is
0036-8075/83 $4.00. Scienceis indexed in the Reader’s Guide to Periodical
Literature and in several specialized indexes.

1643



pie) 82IAI9S Siepeay UO gg "ON 8joulD
NHWD LE££-T9E008 [P2IUYdR]
950¢-81£008 X4
..... 4518927008 S4°PIO
‘. ... VSN "LLELS VD "YHomsipyD

anuaAy 0j05 oq 0096
U] N3OVIO

°spaau _lnoA "ng q "awly uoyooylind o unoy suo o} dn Buiabs ‘uoyoyy

ki Aq sejosA| |ouspog Josp Ajpidos seBpupnd JelyyiD

Su.lal.SAS N;QV'O 8 ll.lO.l’ aSOOLlD ;VNCI piwsojd aindoyjn ajpjosi o} Aom JusIUSAUOD jsow
1594504 By} 1oy sdNIOVID Yim seBpupnd Jsyyvio

BUIQWIOD SiIy IXDW PUD SiY IPIW PIWSDId | JSHYYID

SAYDUISYD JOISD} Yy @
— SiD) PluISDld JeHYVIO

'VNQ piusoyd Bw g o4 B og
jo uoyooyund oy pezis sd-NIOVIO
MOl-AYADIB asn-oFApopal uo pesoq aio
Ol PHUSO]  SNFONID) . “UoyoasuDy
o} Buuop woy suoyodiddo o
ioj [osp! I YNA NIDVIO 2:indoyn
Aund yNQg prwsojd ajowyin 1oy sa1j-uixojopua appap D upy aiow Joj Ajpnb passodinsun

— ut puussoyg sa1g0puz ©) — S plwsold NIOVIO

"paJinbas aip suwnjod

Ajuiyp 1o SUOKODLXS |DUOKIPPD ON|

‘ainpasoid uoyooyund piwsojd NIOVIO

8y} ojul [pAOWa. uIxojopua sepplBajul iy
IXDW plusold 9aljopu] msu ay]

"Yoipssal Adpisyy susb oy

[oyuasse si pup ‘s||@> aAydD A||ooiBo)

-OUNWWI IO BAWISUSS OjUl UOHDSSUD

seroidwi yNQ plwsojd ssi-uixojopuy

IVNd NIOVIO
aindoyn s j)

¢Buijiws sjjad asayy aip AYm



THIS WEEK IN SCIENCE

edited by PHIL SZUROMI

In a shape of flux
Aromatic organic cations play
an important role in organic
chemistry, but the shape of the
benzene cation, C4Hy*, has been
unresolved despite numerous
theoretical and experimental
studies. Electronic degeneracy of
the cation should lead to Jahn-
Teller distortions that would
normally lower the symmetry of
the ground state. Lindner et al.
(p. 1698) studied the rotational
and vibrational structure of
Ce¢H¢t in zero-kinetic-energy
threshold photoionization ex-
periments. They conclude that
C¢Hy" is fluxional—its distorted
isomers easily interconvert
through pseudorotation, and
the molecule essentially retains
Dg, symmetry.

Keeps meandering
along

The meander patterns of streams
and rivers, from a small stream
to a large river such as the Mis-
sissippi, appear to be similar. By
using simulations of a freely me-
andering river and comparison
with natural rivers, Stolum (p.
1710) suggests that planforms of
meandering rivers may oscillate
between two states. In one, the
meander pattern is ordered and
sinuosity is low, in the other it is
chaotic. Both can occur on the
same river. Clusters of migrating
cutoffs induce transitions be-
tween these two states.

Singles and doubles
Recent advances in molecular
detection and manipulation
have led to the development of
single-molecule spectroscopic
and microscopic techniques
that can provide detailed infor-
mation about local chemical
environments. In these tech-
niques, absorption of a single

Young but not necessarily tolerant
Neonatal animals show much less of an immune response when
challenged by antigens than do adults. Three reports indicate that
neonatal T cells are not more easily tolerized by antigens than are
adult T cells but generate responses that may have been mistaken
for tolerance (see the news story by Pennisi, p. 1665). Ridge et al.
(p. 1723; see cover) show that challenge of newborn T cells with
nonself spleen cells also exposes the T cells to inappropriate anti-
gen-presenting cells (APCs) that lead to a tolerizing response; ex-
posure to professional APCs, however, leads to their activation.
Sarzottietal. (p. 1726) show that for a viral antigen, low doses lead
to a cytotoxic T lymphocyte response but that high doses lead to a
nonprotective type 2 cytokine response. Forsthuber et al. (p. 1728)
show that the response to a foreign protein in mice (hen egg
lysozyme) is not tolerization but a T helper 2 response.

photon leads to a transition
from the ground to the excited
state. Plakhotnik et al. (p. 1703)
now show that simultaneous
two-photon absorption on the
single-molecule level is possible.
This nonlinear optical interac-
tion should open the way to
nonlinear single-molecule scan-
ning microscopy.

Epilepsy gene
Mutations in a gene on chromo-
some 21 have been linked to
progressive myoclonus epilepsy
(Unverricht-Lundborg type, or
EPM1). Pennacchio et al. (p.
1731; see the news story by
O’Brien, p. 1672) found muta-
tions in the gene encoding
cystatin B, a protease, in cells
from affected patients. These
occurred at a 3’ splice site and a
stop codon site and were associ-
ated with decreased levels of
messenger RNA expression.

Tumor immunotherapy
T cell activation depends on the
outcome of competing stimula-
tory and inhibitory signals, and
Leach et al. (p. 1734; see the
Perspective by Pardoll, p. 1691)
have used such signaling to de-

velop a new approach to en-
hancing the immune response
to tumors. They blocked the in-
hibitory signals with an anti-
body to the appropriate T cell-
surface receptor, named CTLA-4.
Mice with established tumors,
which were fatal if left un-
treated, mounted strong antitu-
mor responses when treated
with the antibody to CTLA-4.
These responses were sufficient
to clear tumors and to induce
immunity to rechallenge.

Mending your RNAs
Most pre-messenger RNA in-
trons begin with the dinucle-

otide GU and end with the di-

us

nucleotide AG. Recently, a mi-
nor class of introns beginning
with the dinucleotide AU and
ending with AC has been recog-

SCIENCE e VOL. 271 * 22 MARCH 1996

nized. Because splicing of in-
trons requires pairing between
the intron and small nuclear
RNAs (snRNAs), it was pro-
posed that splicing of the minor
intron class would involve dif-
ferent snRNAs than does splic-
ing of the major class. Hall and
Padgett (p. 1716; see the Per-
spective by Mount, p. 1690)
have now found that the U12
snRNA, of previously unknown
function, is required to splice
the minor class.

Resetting the clock

In Drosophila, the products of
the period (per) and timeless (tim)
genes form the core of the circa-
dian clock. Two reports show
how light interacts with this sys-
tem to reset the clock, a process
necessary for keeping organisms
in tune with their environment
(see the news story by Barinaga,
p- 1671). Myers et al. (p. 1736)
and Lee et al. (p. 1740) found
that light causes a rapid degra-
dation of the TIM protein,
which disrupts the PER-TIM
complex and advances or delays
the circadian clock.

Centrosome surplus
Centrosomes are major micro-
tubule-organizing centers in eu-
karyotic cells and play an impor-
tant role in mitotic fidelity by
ensuring balanced chromosome
segregation. Centrosomes nor-
mally duplicate once per cell
cycle. Fukasawa et al. (p. 1744)
show that cells deficient in the
tumor suppressor protein p53
accumulate multiple copies of
functional centrosomes, which
results in unequal segregation of
the chromosomes. This finding
suggests that p53 may help
maintain genomic  stability
through regulation of centro-
some duplication.
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With the Shimadzu family of MALDI instruments, since 1875

o you will always be technically ahead. You can 7102 Riverwood Dr. Columbia, MD 21046
choose an instrument to meet current needs — Customer Support Center 1-800-477-1227 (Ext. 1350)
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Optimized for Chemiluminescent Imaging

Imaging and proeessing-capabilities
of bercht opsys,u:wa/lgfd
» For white-Hghti imaging-or darkroom-sSe
» Perfect camera position without adjustmg

Light-Tight Benchtop Cabinet

» Detects chemiluminescence using integration
of up to 55 minutes

* |[mages and analyzes at the bench

* Holds any size transilluminator

» Overhead UV and fluorescent white lights

De.\‘ign your own custom Eagle Eye” Il system! Choose the
computer system, support system and printer that best fits your
needs. No matter how big or small your lab or budget, there’s an
Eagle Eye system for you.

The Eagle Eye II system offers advanced image capture and
processing capabilities for gels, blots, autoradiographs and FISH

assays. And it is the most affordable still video system for imaging

and analysis of chemiluminescent samples.

For information about the best Eagle Eye system for you,
please call 1-800-424-5444 or your nearest Stratagene distributor

Mlc(oscope (amera Kit

Avoids expense gf dedicated microscopy system

Fidea or fluorescence microscopy and light imaging

kConnects mmoécopﬂe to Eagle Eye Il system

Q,, STRATAGENE

Internet Mail
techservices@stratagene.com

USA

Corporate Headquarters
(800) 424-5444

(619) 535-5400

Fax (619) 535-0045
GERMANY

Stratagene GmbH
Telephone (06221) 400634
Telefax (06221) 400639
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Novagen BacVector" System

High Performance
Baculovirus Expression

Performance
Engineered for Maximum Expression

e Greater than 95% recombinants with high efficiency
BacVector Triple Cut Virus DNA

¢ * BacVector-2000 DNA engineered to remove nonessential genes

v » BacVector Transfection Kits; highest performance,
lowest cost per transfection

¢ * High titer virus stocks (up to 3 x 10° pfu/mi) within 2 weeks of transfection

* High expression levels (up to 50% total protein)

Convenience
Fast and Easy to Use

¢ * Ready-Plaque™ Sf9 Cells for immediate transfection and plating,
in addition to growth for virus and protein production

¢ BacPlaque™ Agarose pretested for 3-day plaque assays
e pBAC™ transfer plasmids
¢/ 15aa S-Tag™ fusion sequence for rapid detection and quantification
o Baa HiseTag® fusion sequence for rapid purification

&/ o Efficient removal of fusion tags with Biotinylated Thrombin and
rEnterokinase Cleavage Capture Kits

o LIC—efficient Ligation Independent Cloning of PCR* products
¢ Optional gus reporter gene
¢/ o pBACsurf-1 for secretion, cell surface localization or virus display

Versatility
The Most Comprehensive System Available
Options for:

¢ « nvitro transcription/translation of PCR products prior to baculovirus cloning
¢ Transient expression from T7 promoter plasmids using BacVector T7 Virus

® Expression of 1, 2, 3 or 4 genes from the same vector
¢ » BacVector Virus Display System

V= BacVector System Exclusives

o L
0.1ml of 10-2 dilution 0.1ml of 10-¢ dilution
Plagues: Too numerous to count Plagues: >2.5 x 109 pfu/ml

High Titer BacVector Virus Stocks

Produced within 2 weeks of transfection!

&
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25— e
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Coomassie blue  SeTag CL-AP Western blot
1.5-minute

chemiluminescent exposure!

Expression of (3-glucuronidase (gus)
from a BacVector-1000/pBAC-2¢cp LIC recombinant

*The PCR process is covered by patents owned by Hoffmann-La Roche.

|
|

| BEVS-Related Patent License Requirements

| The vectors and cloning kits of the BacVector System are produced and sold under licenses
| from the Texas A&M University System, BevsCo, Inc. and Associated Universities, Inc.
| Recombinant enterokinase is sold under patent license from Genetics Institute, Inc.
| . Licenses for commercial manufacture or use may be obtained
| directly from Genetics Institute, Inc., 87 CambridgePark Drive, Cambridge, MA 02140.

\ Find out about our latest products
at ASBMB in New Orleans,
l Booth #918.

Novagen, Inc.

597 Science Dr. 800-526-7319
Madison, Wl 53711 Fax: 608-238-1388
e-mail: novatech@novagen.com
URL: http://www.novagen.com

Asian Pacific (except Japan, Korea) » PROTECH 886-02-3810844 + Austria * DIPRO Diagnostic Products GmbH 2236-61993 »
Benelux » SanverTECH N.V. 03-454-00-66 « Canada * Novagen, Inc. 800-526-7319 » Czech Republic * BIOVENDOR s.r.0.
5-42216367 » Denmark * Struers KEBO Lab 43-868788 « Finland * KEBO Lab 0-804551 ¢ France * TEBU 01-34-84-62-52 »
Germany * AGS 06221-831023 » Greece * Alpha Scientific 01-6446-446 « Italy » Prodotti Gianni s.p.a. 02-5097-220 « Japan *
Takara Shuzo Co., Ltd. 0775-43-7231 *» Korea * BOHAN Biomedical 02-577-2002 * LRS Laboratories 02-924-8697 » Netherlands *
SanverTECH B.V. 076-522-62-57 = Norway » KEBO Lab 22-90-00-00 » Slovakia * BIOVENDOR s.r.0. 87-31538 » Spain «

Biotech S.L. 1-6376071 * Sweden * KEBO Lab 08-521-34-00 * Switzerland + AXON LAB AG 56-484-8080 * Taiwan * PROTECH
02-3810844 « United Kingdom * NBL Gene Sciences 01670-732992
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Gapture 99% Pure Mouse Gells

New Dynabeads® products for the isolation of mouse cells provide the purity, viability
and simplicity reguired to rapidly isolate phenotypically unaltered cells.

Dynabeads uniform shape and size ensures the
purity of FACS. Gentle magnetic separation
provides high yields of fully functional cells.

Dynabeads are pre-coated with mouse antibodies
to Thy 1.2, B220, L3T4 and Lyt2. Cells are isolated
in less than 30 minutes. All sample sizes can be
used without pre-purification steps or costly
additional columns.

Only Dynabeads coupled with DETACHaBEAD® allow
complete detachment of the solid phase resulting
in viable antibody free cells.

Gall 1 800 638 9416

Dynaheads” Magnetic Protein Purification System

Dynabeads isolate pure proteins from a variety of samples including
crude cell lysates, blood, plasma and ascites. Magnetic separation
eliminates labor intensive and inefficient column chromatography
steps. In side by side comparisons with protein A or protein G coated
Sepharose beads, Dynabeads consistently isolate higher purity pro-
teins in hours rather than days. Flexible system allows simple coating
of beads with antibodies specific for target proteins.

1800 638 8416




lentists
tormented

by trying to
clone DNA.

On the
next Oprah

We know how you feel about complicated cloning [ERFE w;ﬁ
methods. For years, we have all struggled with
expensive, time-consuming vector manipulations such

as linearization, dephosphorylation and repurification.
Face it: selecting positive clones from a lawn of dark blue,

light blue and white colonies can drive anybody crazy. B .

ECTION for POSITIV

Now, revolutionary new Zero Background™ Cloning from Invitrogen makes
cloning easier than ever. Fewer steps means it's faster. The results are crystal
clear. And it requires fewer reagents, so it costs less.

Zero Background™ Cloning utilizes pZErQ™ vectors (with either Zeocin™ or
Kanamycin resistance) to allow positive selection of recombinants via disruption
of a highly lethal gene'. When induced with IPTG, pZErO™ vectors express a toxic
protein that causes cell death. But when an insert is ligated in, expression of the
toxic gene is disrupted and only recombinants will grow.

NO DEPHOSPHORYLATION. NO X-GAL.

With Zero Background™ Cloning, you'll never have to dephosphorylate the
vector or use expensive X-gal for blue/white screening. Simply cut the vector,
ligate your insert and transform. Only recombinants will grow on your plate.

If old-fashioned cloning methods have you ready to scream, give Invitrogen
a holler instead and ask for Zero Background™ Cloning.

1. Bernard, P. ef al. (1994) Gene 148: 71-74.
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1-800-955-6288
s e Telephone (619) 597-6200
De Schelp 12, 9351 NV Leek Fax (619) 597-6201

The Netherlands . AR
Tel: +31(0) 594 515175 http:// invitrogen.com

Fax: +31 (0) 594 515312
EMail; tech_service@invitrogen.nest.nl

Distributors:

TOLL FREE TELEPHONE NUMBERS: kL T oV o)
Austria 0660 8127 The Netheriands 06 022 8848 Australia 03 562 6888 Korea 822 569 6902 _
Belgium 0800 11173 Norway 800 113 70 Hong Kong 886 2381 0844  Singapore 65 779 1919
Denmark 800 188 67 Sweden 020 795 369 lssael 02 504 7. - 02929 783
Finland 990318005345 Swizerland 155 1966 faly 02 35 1081 71 Spain 03 450 2601

3 o 1 Japan 03 5684 1616 Taiwan 886 2 381 0844
France 19 31 800 5345 UK 0800 96 61 93
Germany 0130 8100 43 From all other countries, please contact our

European headquarters at +31 (0) 5945 15175




Thinking about a high performance
thermal cycler for PCR at an affordable
price? Think fwice—about the GeneAmp®

PCR System 2400 and the GeneAmp® PCR

System 9600 from Perkin-Elmer.

Both GeneAmp® PCR Instrument Systems set
the standard for reliable performance for oil-free
PCR applications. And both offer unprecedented
accuracy, reproducibility and speed.

Designed for the individual researcher, the
24-well System 2400 features a unique graphical
user interface for faster, easier programming. The
System 9600 is ideal for 96-well applications and
lets you use PCR protocols developed on the 2400,
to achieve the same results without reoptimization.

Perkin-Elmer offers a full line of optimized
PCR reagents, specialty kits for advanced appli-
cations, and disposables for GeneAmp PCR
Instrument Systems. All are backed by our PCR
performance guarantee, worldwide technical sup-

PCR Thermal Cyclers

port and comprehensive expertise—just what
you expect from the leader in PCR technology.

So think twice. Choose the system that fits
your throughput needs and budget. With the
GeneAmp PCR System 2400 and the GeneAmp
PCR System 9600, you can’t go wrong.

To order or to request information, eall
1-800-345-5224. Outside the U.S. and Canada,
contact your local Perkin-Elmer representative.
You can also visit our home page on the Internet
at http://www.perkin-elmer.com.

~PERKIN ELMER

Europe Langen, Germany Tel: 49 6103 708 301 Fax: 49 6103 708 310

Japan Tokyo, Japan Tel: (0473) 80-8381 Fax: (0473) 80-8505

Latin America Mexico City, Mexico Tel: 52-5-651-7077 Fax: 52-5-593-6223
Australia Melbourne, Australia Tel: (03) 9212-8585 Fax: (03) 9212-8502

GeneAmp is a registered trademark of Roche Molecular Systems, Inc.
The GeneAmp PCR process is covered by the U.S. patents owned

by Hoffmann-La Roche, Inc. and F Hoffmann-La Roche Ltd
Perkin-Elmer is a registered trademark of The Perkin-Elmer Corporation

Perkin-Elmer PCR reagents are developed and
manufactured by Roche Malecular Systems, Inc.,
Branchburg, New Jersey, U.S.A

[SO
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Introducing the Axiophot 2.
The Fastest Way To Perfect Photomicrography.

Digital revolution: Focus on productivity: You reap the benefits:
Precisely describes the PC od, automate Lc forwar
Axiophot 2 with its

vanced conc

PC-controlled, automated LOOK Torward 10 greater research

Axiophot P

ellence of
Axiophot 2

2 hrilliant
d DIarl

5 mple, 5. S0 that you can enjoyabie. For Tull det
y. Already a concentrate on the essentials call (800) 233-2343;

the Axiophot 2. At your sample Fax (914) 681-7446

Carl Zeiss, Inc.

Microscope Division
ZEISS One Zeiss Drive

Thornwood, NY 10594

E-mail: micro@zeiss.com
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TrAITS OF A LEADER
IN DNA SYNTHESIS

Chemistry

- Amidit
nstrumentior OLIGO QUALITY w={iiiti
Automated DNA==— ——Columns

Synthesizers Synthesis Solutions
BioSearch - for All Makes of
Synthesizers
Cyclone DNA— i 1
Synthesizer CPG Solid Supports
8800™ Plus———— ——RNA Chemistry
Large-Scale A
DNA Sgnthesis E e;]st Deprotection
Instrument emistry
- MemS
Voyager™ Mass Spec Memb¥:ne—Based
Workst_atlon for Synthesis Devices**
Oligo Q/C
: Oligo R-3 for
*Expedite™ 8900 Purification**
Nucleic Acid ; Ak
Synthesis System 2’0 Methyl Chemistry
: : Expedite” PNA
*Oligo Workstation—— Chemistry for
Software Peptide Nucleic Acid**
Expedite™ PNA—
L i WORLD-CLASS e

*MOSS 16-Column

b o Y SUuPPORT AND SERVICE

A history of strong technology lines. Generation
after generation of continually faster, more flexible
and economical alternatives. A heritage of leader-
ship traceable back to the dawn of commercial
oligo and peptide synthesis.

PerSeptive Biosystems helps you build a more
robust and competitive synthesis program with
proven technology and business advantages. From
our Expedite family of systems and chemistries to
worldwide ISO 9002 manufacturing, you'll find
the traits of a leader.

Learn more about our products and technology

/MOSS ‘ including each of the Product Loci shown above.
\
‘EXPE YYE o SYSTEM L ©) Visit our interactive Chromosome Maps on our
UCLElC ACRD i Web site.

Far more information or a demonstration in your lab on our ACT T TIY AT
new high through-put Expedite/M0SS Synthesis System, —> » MST PR VL
call us at: : ; 3 R

TEL: US 1 (800) 899-5858 / Germany +49 6122 9830-0
France +33 1 34523030 / UK +44 199 250 7100
Japan +81 3 3471 8191

FAX- US 1 (508) 383-7685 ’ PerSeptive Biosystems

INT: http.//www.pbio.com/

Circle No. 26 on Readers’ Service Card



Mo e Reserve BTUH Capacity at -80°C.

600 -

While otlier companies were increasing horse=
power, Fﬁrma S‘t;jentific was developing and
advancing the most imporiant factorin
refrigeration - BIU removal. Forma’s new Power
Plus Ultfa-Low iemperature Freezers were
engineefed from the ground up. Fhe result is a
ULT/freez8r that provides the.best HP/BTUH ratio
and temperature recovery.on the market today.

Two 1 HP air-cooled, semi-hermetic compressors
are the foundation of.this‘new-system.

These units are UL Listed and CSA Certified.
When it comes to developing and‘improving the

things that are truly important, rely on Forma
Scientific to lead the way:

RESERVE BTUH CAPACITY @ -80°C

500 -
400 -
300 -

100 [l BTUH

0-
Forma Scientific, Inc.
Box 649; Marietta, OH 45750
614-373-4763 » Fax: 614-373-6770

USA and Canada 1-800-848-3080
International Distributors Worldwide
An ISO 9001 Company

17.3CUL FT.
(2) 12 HP
FORMA 8517

23 CUFT.
(2) 1 HP
FORMA 8520

17.3 CU. FT.
(2) 1 HP
FORMA 8515
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Order low-cost GIBCO BRL Custom Primers on the Internet.

Now along with high quality and low cost, we're delivering
something new: fast, easy electronic ordering. Just enter
your sequence, or cut and paste your file directly into our
order screen from your desktop computer.

Reliable performance, lower cost.

Highly automated computer-controlled production and
monitoring of coupling efficiencies throughout synthesis
ensure you of the highest quality primers — at just $1.19
per base plus setup.*®

* Setup Charge: $5.00 for deprotected or $10.00 for deprotected/desalted primers.

Easy ordering.
Use our quick and easy Internet options or our convenient
fax order form. Find us via any World Wide Web browser
at http://www.lifetech.com or send us an e-mail at
primers@lifetech.com.

For ordering information or a fax order form, call
800-828-6686. For industrial orders, call 800-874-4226.

LIFE@TECI—NOLOGIESN

Producer of GIBCO BRL Products

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

U.S.A. Orders

To Order/TECH-LINE™: (800) 828-6686
Facsimile: (800) 331-2286

Industrial Orders: (800) 874-4226
Industrial Facsimile: (800) 352-1468

TECH-LINE™ and the Life Technologies logo are marks of Life Technologies, Inc. For research use only. Not intended for human or animal diagnostic or therapeutic use.

Internet
info@lifetech.com
http://www.lifetech.com

Canada Orders

To Order: (800) 263-6236
TECH-LINE™: (800) 757-8257
Facsimile: (800) 387-1007

© 1996 Life Technologies, Inc.
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CAMBRIDGE- Setting Standardsvin Science

Biology
Global
Biodiversity
Assessment
V.H. Heywood, Editor
Chair of the Assessment:
Robert T. Watson
Foreword by
Elizabeth Dowdeswell
The survival of the Earth’s biological
resources is under threat from rapidly-
expanding human populations that
are degrading the environment at an
accelerating rate. Despite the increased
awareness of the importance of biological
diversity, the scientific foundations on
which to plan conservation and develop-
ment policies are still being developed.
The Global Biodiversity Assessment repre-
sents an unparalleled attempt to provide
an independent scientific analysis of the
current issues. It a§sesses the present state
of knowledge, identifies gaps in under-
standing and draws attention to those
issues where scientists have reached a
consensus as well as those where uncer-
tainty has led to conflicting viewpoints
and a need for further research. Over
1,000 leading scientists from around the
world have contributed to the Assessment,
providing an unprecedented source of
information for decision makers, officials,
scientists and others interested in the
future of the planet.

“...the most comprehensive survey of the
planet’s genetic and ecological diversity
ever undertaken.”— The Washington Post

1996 1152 pp.
56403-4 Hardback
56481-6 Paperback

$110.00/£80.00
$44.95/£29.95

Global Biodiversity
Assessment Summary

for Policy Makers
V.H. Heywood, Editor

This summary presents the main
conclusions drawn by the Assessment,
with an emphasis on those aspects that
will be of interest to policy makers.
1995 54 pp.
56480-8

Paperback $14.95/£9.95

Available in bookstores or from

‘CAMBRIDGE|

UNIVERSITY PRESS |

10 West 20th Street,
New York, NY 1001 1-
Call toll-free 800-872-7
MasterCard/VISA accepted.

Prices subject to change.

211

Web site: http://www.cup.org

Human Impact on

the Earth
William B. Meyer

At a level accessible to the educared lay
reader, this book describes the changes
human activities have produced in the
global environment from 300 years ago to
the present day. It offers a comprehensive
and authoritative inventory of human
impact in its varied forms on the oceans,
atmosphere, and climate-ranging from
long-standing alterations to new and sur-
prising ones that have emerged in recent
years, and from environmental disasters to
success stories of environmental manage-
ment and false alarms. This balanced,
nonpolemical survey will interest all those
concerned about the environment and the
likely fate of the planet.

1996 248 pp.
36356-X Hardback $69.95/£40.00
55847-6 Paperback  $24.95/£14.95

Avian Biochemistry
and Molecular Biology
Lewis Stevens

Birds’ lifestyles are energetically demand-
ing, and egg laying, feather production,
and flight all generate distinctive stresses
which must be met by the bird’s metabo-
lism and genetic makeup. This book pro-
vides an up-to-date and comprehensive
survey of both avian biochemistry and
molecular biology, covering two broad
areas—that of metabolism and its control
and the genetic composition of birds and
gene expression. The book will be of value
to all researchers and postgraduate stu-
dents interested in birds.

1996 286 pp.
45510-3

Hardback $74.95/£50.00

Now in paperback...

Thermodynamic Theory
of Site-Specific Binding
Processes in Biological

Macromolecules
Enrico Di Cera

This book provides a systematic treatment
of the thermodynamic theory of site-spe-
cific effects in biological macromolecules.
It describes the phenomenological and
conceptual bases required to allow a
mechanistic understanding of these effects
from analysis of experimental data. The
thermodynamic theory also results in
novel experimental strategies that enable
the derivation of information on local,
site-specific properties of a macromolecu-
lar system from analysis of perturbed
global properties. The treatment focuses
on binding phenomena, but is amenable
to extension to the analysis of other coop-
erative processes, such as folding and helix
coil transitions. It covers a subject that
bridges the gap between thermodynamics
and the experimental analysis of the mole-
cular basis of cooperativity in biological
macromolecules and will be of interest

to biochemists and biophysicists.

1996 320 pp.

41659-0 Hardback $69.95/£50.00

General

Technology Transfer
Making the Most of Your
Intellectual Property

Neil F. Sullivan

Providing a much needed step-by-step
guide to the commercialization of
research, this book addresses three major
themes: how to protect your intellectual
property; how to develop it commercially
via licensing and business “start up”;

and how to finance and manage your
new company.

1996 240 pp.
46066-2 Hardback  $69.95/£40.00
46616-4 Paperback  $24.95/£14.95

Dinosaur Eggs and Babies

Kenneth Carpenter,
Karl F. Hirsch, and
John R. Horner, Editors

“...an essential addition to the dinosaur
literature and is the only compact reference
work covering reproductive biology. It
succeeds admirably in summarizing the
current state of knowledge while drawing
attention to how much remains unknown
about dinosaur life histories.”

— Angela Milner, Nature

Circle No. 2 on Readers’ Service Card

The Edinburgh Building, Shaftesbury Road, Cambridge, CB2 2RU, U.K.

“..remarkable new volume. This is the first
book to review comprehensively the knowledge
to date of the eggs, nests, and young of
dinosaurs, and it is an impressive effort with
some 50 authors and a strong international
Slavor....a superb compilation. ..contributors
to this book include the foremost specialists....
a uniformly excellent collection.... This
thoughtful, stimulating, and informative
volume is required reading for a perspective on
these and many other paleobiological issues.”
— Kevin Padian, Science

1996 448 pp.
56723-8 Paperback

$29.95/£16.95




* < THINK GLOBALLY,
* TARGET LOCALLY.,

Whether you're looking at whole systems or local phenomena, the new

Model 2004 ALZET® osmotic pump helps you observe the in vivo effects
of compounds more accurately.

This miniature, implantable pump continuously delivers your
test agents for four weeks, at a rate of 0.25 pl/hr. Tis small size, long
duration, and low flow rate make the Model 2004 ideal for brain infusion
or targeted delivery in mice and rats.

\LZET pumps offer more accurate in vivo delivery. By sustaining
compound levels in plasma and tissues, they allow the effects of your
agent to develop [ully and reproducibly. ALZET pumps have successfully
delivered hundreds of agents - including proteins and other short half-
life compounds. Using a simple catheter attachment, you can localize
delivery to specilic areas. And operation is fully automatic,
eliminating the need for complicated dosing schedules.

Look at drug delivery from a new perspective
Call ALZET Technical Services at (800) 524-0095
or (415) 962-2251. Specily your region of
interest, and we’ll send an information
package that will reveal a world

alzet
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Small
but Powerful!

Photo: Epipedobates tricolor courtesy of G. Grall, National Aquarium of Baltimore

RBI RESEARCH BIOCHEMICALS INTERNATIONAL

One Strathmore Rd., Natick, MA 01760-2447 USA Internet: http://www.callrbi.com
Tel: 800-374-4RB| ® 508-651-8151 ¢ Fax 800-473-7242 Circle No. 33 on Readers’ Service Card
DISTRIBUTORS: Australia: 2-597-3688 Denmark: 044-94-8822 France: 88-67-14-14 Germany: 0221-949-8320

Hong Kong: 8522-649-9988 Israel: 972-2-794951 Italy: 02-5088220 Japan: 03-5684-1622 Korea: 2-945-2431
Norway: 22-220411 Switzerland: 01-312-21-24 Taiwan: 2-918-1206 United Kingdom: 01727-841414




Flow-through
transport.

Flashing an array of brilliant
color patterns on its trunk, the
Caribbean reef squid propels itself
forward by forcing water through
its body. When alarmed, it is
capable of greatly increasing the
flow rate to quickly accelerate
away from would-be predators.
POROS® Perfusion
Chromatography® columns
provide an advancement in high
pressure liquid chromatography
by greatly accelerating the
process of protein and peptide

separation. The unique flow-
through particles overcome
the limitations of conventional
HPLC. So high-resolution
separations are performed in
just a few minutes, compared to
current methods that can take
an hour or more.

To learn how to increase
the speed and quality of
biomolecule separations in your
laboratory, please complete and
return the attached business
reply card. We'll send you a
brochure on Boehringer
Mannheim POROS Perfusion
Chromatography columns.

High-Resolution. In Minutes.

m\ehrijmer Biochemicals

mannheim



Rapid separation
without sacrifice.

POROS® Perfusion Chromatography®
provides the first major
breakthrough in liquid
chromatography in
more than 30 years.
This revolutionary
technology enables
biomolecule separa-
tion to be performed
10 to 100 times faster
than on conventional
chromatography
media — without
sacrificing resolution
or capacity!
Constructed from submicron-
sized particle clusters, POROS
column packing beads contain
two types of pores that enhance
biomolecule transport into and out
of the particles. Large pores
(through pores) allow liquid flow
throughout the particle. Smaller
pores (diffusive pores) create
binding sites with short diffusion
pathlengths. In contrast to conven-
tional HPLC column packing beads,
this unique combination of pores
unlocks the interior of the POROS
particle to contribute to the high
speed separation process —
without the trade-offs of lowered
resolution and capacity.

60 second/75 column
volume gradient

Seconds

Data courtesy of PerSeptive Biosystems, Inc.

Attain high purity prepara-
tions in minutes with POROS
columns and media. And
because your biomolecules
spend less time on the column,
you can enhance the recovery
of biological activity.

POROS columns and media
from Boehringer Mannheim are
available in a broad range of
selectivities applicable to most
major modes of liquid chroma-
tography. So regardless of the
technique you are using, POROS

columns provide a fast solution
for preparative and analytical
separations. And because
POROS columns aperate on all
conventional HPLC, FPLC®, and
low-pressure systems, you can
accelerate your separations
today without upgrading your
existing equipment.

POROS MEDIA SELECTIVITY
m |ON EXCHANGE
Strong and Weak Anion
Strong and Weak Cation
m AFFINITY
Heparin, Protein A, Protein G
Activated Affinity Matrices
m HYDROPHOBIC INTERACTION (HIC)
m REVERSED-PHASE

To receive more information
on Boehringer Mannheim POROS
Perfusion Chromatography
columns, please complete and
return the attached business
reply card. For faster response,
contact your local Boehringer
Mannheim representative
or visit us on the Internet at
http://biochem.boehringer.com.
Because in the laboratory, few
commodities are as valuable
as time.

POROS HQ/H Column
Strong Anion Exchange

Column from Leading Competitor
Strong Anion Exchange
b4
0
I3 4
Sn
) \
o 3
0

T T T

0 5 1 15 2 25 0 5 10 1 2 -
Minutes (1 cm = 1 min.) Minutes (1 cm = 5 min.)

Column: POROS HQ/H column
4.6 x 50 mm

Sample Volume: 100 pl

Column: C Tr/mpt'rifrn' 5 mm x 50 mm
Sample Volume: 100 pl
Flow Rate: 306 em/br (1 mlimin)

High-Resolution. In Minutes.

Flow Rate: 3060 cmibr (8.5 mlfmin) Buffer A: 20 mM Tris/bis-Tris propane, FPLG e a rogisterad traciomark of Plisemacia Blotech'AB.
Baffrd: 20 m Trbie T | H70 0 P iy
propane, pH 7.0 Buffer B: 20 mM Tris/bis-Tris propane, ©1996 Boshringer Mannheim
Buffer B: 20 mM Tris/bis-Tris propane, 500 mM NaCl, pH 7.0
500 mM NaCl, pH 7.0 Gradient: 0-40% B in 11 column
Gradient: 0-40% B in 11 column volumes, 40-100% B in
volumes, 40-100% B in 4 column volumes
4 column volumes Peak
Peak /(/eu/{ﬁ(mimz: 1) Tnzmﬁ’mn

Identification: 1) Transferrin

2) Anti-TSH
3) Anti-IgE

4), [F-Galactosidase

Data generated by Boehringer Mannheim.

2) Anti-TSH
3) Ansi-IgE
4) [*-Galactosidase
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Oligos Custom-Built to Your Blueprints

| wmlt Be disapppmed

hether you need a
refrigerator full of
primers and probes, or

an exotic, one-of-a-kind modified
oligo, Genosys is always ready to
“build to suit.”

Unlike many other suppliers, we
actually welcome your special
requirements. For example,
labeled oligos for non-isotopic
detection. Our “assorted flavors”
include biotin, fluorescein, alka-
line phosphatase, digoxigenin,*
ABI dyes, and rhodamine. All
routine at Genosys.

S-oligos for antisense studies?

Large scale synthesis? Custom

libraries? Arbitrary 10-mers?

genes! Talk to us; you

Of course you'll also want the
highest quality. So you'll be
pleased to learn that Genosys
delivers every oligo with its own
Quality Assurance Certificate,
including digitized PAGE analy-
sis, quantitated yield, melting
temperature, MW and pug/OD.
As for delivery, standard orders
are shipped within 24 hours; can
anyone beat that?

If you have particular require-
ments for research-ready DNA
—or if you're just very particular
about the DNA used in your
research— call, fax or e-mail for
our latest catalog. Maybe we can

build something together.

Genosys
Biotechnologies, Inc.
The Woodlands, TX U.S.A.

Phone: (800) 853-3385
or (713) 363-3693
Fox: (713] 363-2212
eMail: genosys@main.com

Visit our World Wide Web Site
http://www.genosys.com




Chances are

we've helped your business.

(Evenif youve never owned a Macintosh,)

Back in 1984, a young company named Apple Computer did a rather shock you, consider this: we have a 50% share of the chemical, pharma-
remarkable thing, It introduced a new way of computing, A newway of  ceutical, biotechnology, scientific and engineering computing markets.
getting things done. And then, there’s the fact that Macintosh brand loyalty is the highest
A newway named Macintosh’ of any PC in the world: 90% of Macintosh customers buy a Mac the next
Sure, personal computers had been around for awhile. But never  time around. Which leads people like Andrew Laham, MIS Director at
before had one computer so completely, so instantly, changed the land-  the law firm Fleming, Hovenkamp & Grayson, to say, “There would be a

scape of the possible. mayjor crisis if we had to do without Macs. In fact, there would be an
open revolt.” Indeed, if the mail we've received lately is any indication,
Making the extraordinary ordinary. more than a few CFOs out there would revolt, too, if their companies
didn'tuse _# Macintosh computers.

In the 12 years since, Apple” innovations have continued to redefine what ;
people can dowith a personal computer. They've also found their way
into some of our competitors' PCs and operating systems. For example,
the plug-and-play technology we brought to market in 1987 is just now
becoming a reality for other PC makers. Macintosh was one of the first
affordable desktop computers to employ powerful RISC-
based microprocessors. (We're now working on =~
the fourth-generation PowerPC" RISC chip.)
And we'e still the only company in the £
world making a computer that runs
both the Mac™ 08 and Windows:

As a result of these Apple innova-
tions, ordinary people can sit down at all o As they say, you can't simply rest on your laurels. Sowhat’s next? Let’ start
kinds of PCs and actually get somework ~ Hore han s i o with Copland, our upcoming operating system:™ Copland won't just
done. Of course, if they sit down at a " werepioneered by pple. change the look of the Macintosh desktop; it will incorporate an entirely
Macintosh, they can build 3-D graphics. Use virtual reality invery real  new technology called OpenDoc” that will change the way you think
ways. Videoconference across continents. Collaborate with colleagues on  about computers. (Sound like hype? Check out /r2foWorld —they named

the far side of the corporate campus. Build interactive sites on theWorld  OpenDoc the winner of the 1995 Landmark Technology Award.)

“NASA saved $800,000 a year on maintenance alone
when we replaced their legacy system with a Macintosh
system” says Steve Monteith, a2 member of the Research Triangle
Institute TechTracS Team.

And if you replace aWindows system with a Mac? According
¥ to a recent study by the Gartner Group, you'l save 25% on support
costs. And theres more. PC World magazine— thats right, we said
PC World— ranked Apple as one of the best for reliability and service

among all makers of personal computers.

See the future. Turn on a Mac.

Wide Web. And more. That’ the Mac advantage. And then there are the 53 new software patents we were awarded in
1995, patents on everything from wireless communication, power man-
People do know the difference. agement and manufacturing systems to data encoding, data compression
and encryption. That’s more than enough innovation to bring another
Today, 56 million people do their work the Macintosh way. Some in generation, or three, of intelligent business tools to market.
school. Some at home. And, when you look at the numbers from recent The kinds of tools that keep your productivity up.Your costs down. The

studies, quite a few in business. We command a 47% share of the US. kinds of tools that keep your people motivated to push the limits. T chal-
commercial publishing market. And 76.2% of the color pre-press market.  lenge the unknown. T discover the unexpected. And bring it to market. You
And though our dominance in graphics-related businesses may not know, the same thingswe keep doingwith Macintosh. Year after year.

g

.
Apple

http://always.apple.com

* The Power Macintosh 6100/66 DOS Compatible runs the Mac 05 and Windoes 3.1. **Dont look for a product named Coplanid at your local reseller. Its only a code name for our be-rel operaling system. Sub: for daims made in this ad on file
with Apple Compuater, inc. ©1996 Apple Computer, nc. All rights reservedd. Apple, the Apple logo, Macintosb, OpenDoc and Power Maciniosh are regisiered trademarks of Apple Computer, Inc. Mac is a trademark of Apple Computer, Inc. PowerfC isa trademark of International Business
Machmes Corporation, used under license therefrom. All Macintosh computers are designed to be accessible to indlitiduals with disability. T learn more (US. only), call 800-600-7808 or TTY 800-755-0601






